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IMPORTANT SAFETY NOTICE
Appropriate service methods and proper repair procedures are essential
for the safe, reliable operation of all motor vehicles as Well as the personal
safety of the indIvidual doing the work. This Shop Manual provides gen
eral directions for accomplishing service and repair work with tested,
effective techniques. Following them will help assure reliability.

There are numerous variations in procedures, techniques, tools, and
parts for servicing vehicles, as well as in the skill of th~ individual doing
the work. This Manual cannot possibly anticipate all such variations and
provide advice or cautions as to each. Accordingly, an10ne who departs
from the instructions provided in this Manual must first establish that he
compromises neither his personal safety nor the vehicle integrity by his
choice of methods, tools or parts.

NOTES, CAUTIONS, AND WARNINGS,
As you read through the procedures, you will come acro-ss NOTES, CAU
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES
give you added information that will help you to complete a particular
procedure. CAUTIONS are given to prevent you from making an error that
could damage t~e vehicle. WARNINGS remind you to be especially careful
in those areas where carelessness can cause personal injury. The follow
ing list contains some general WARNINGS that you should follow when
you work on a vehicle.

• Alwsys wear safety glasses for eye protection.

• Usesafety stands whenever a procedure requires you to be under the vehicle.

• Be !ure that the ignition switch is always in the OFF position, unless otherwise
requred by the procedure.

• Set the parking brake when working on the vehicle. If you have an automatic
transmission, set it in PARK unless instructed otherwise for a specific operation. If you
have a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL
(engne ON) unless instructed otherwise for a specific operation. Place wood blocks ~

(4") 4" or larger) to the front and rear surfaces of the tires to provide further restraint
fron inadvertent vehicle movement.

• OpErate the engine only in a well-ventilated area to avoid the danger of carbon
moroxide.

• Ke~ yourself and your clothing away from moving parts, when the engine is running,
esp3cially the fan and belts.

• To prevent serious burns, avoid contact with hot metal parts such as the radiator,
exhaust manifold, tail pipe, catalytic converter and muffler.

• Do lot smoke while working on the vehicle.

• To avoid injury, always remove rings, watches, loose hanging jewelry, and loose
clot~i,gbefore beginning to work on a vehicle. Tie long hair securelybehind the head.

• KeEP hands and other objects clear of the radiator fan blades. EI~ctric cooling fans
can start to operate at any time by an increase in underhood teQ1peratures, even
thot'dh the ignition is in the OFF position. Therefore, care should be taken to--ensure
th~the electric cooling fan is completely disconnected when worki~gunder the noop.
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foreword ...
This 1990 Truck Shop Manual has been prepared to provide inforination covering normal Body, Chassis and *

Electrical service repairs and maintenance for the 1990 Bronco, Econoline (E-150 through E-350), F-150
through F-350 and F-Super Duty Ford Trucks manufactured in North America.

Engine and Pre-Delivery service repairs are covered in the 1990 Light Truck Engine Manual, the 1990 Engine/
Emissions Diagnosis Manual and the 1990 Truck Pre-Delivery Manual.

This manual is divided into Groups covering a general system. The basic part number for components
covered in the Group is also included in parenthesis after the Group number. For example:

Example: Brakes

General System Covered
in Group

Group 12
~

Group Number

(2000)
~

Basic Part Number
for Brake System

Components

Some components covered within a Group do not have the same basic part number. In these cases, more than
one basic part number will appear on the Group index.

Example: Suspension
~

General System
Covered in Group

Group 14 (3000 &
~

Basic Part
Number for
Suspension

Components

5000)
~

Basic Part
Number for

Exhaust
Components

Within each Group, the information is further divided into smaller Sections. There is one Section for each
component in the system, as well as a General Service Section in some Groups to cover procedures common to
several Sections within the Group. In general, each Section contains the Description, Operation, Diagnosis and
Testing, Removal and Installation and Disassembly and Assembly procedures for the component covered in the
Section. Diagnosis Charts are also included in some Sections to help you systematically locate and correct
problems encountered. In most cases, specifications are included at the end of each Section.

To aid in locating specific items in this manual, use the Alphabetical Subject Index in the back of the manual, or
the Group and Section Index on the following pages.

As a further aid there is an index on the first page ofeach Group listing the Section title and Basic Part number for
components covered within the Group. The first page of each Section contains an index to locate service
operations covered in that Section. This Group-Section breakdown is also indicated in the page number located
at the top of each page.

Example: 11-02-21 == (Group) 11 - (Section) 02 - (Page) 21

The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change
specifications, design or testing procedures without notice and without incurring obligation. Any reference to
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc.
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time
without notice.

\..
Ford Parts and Service Division
Service Publications
©1989 Ford Motor Company

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Truck Shop Manual
Cross- Reference Index

Vehicle Lines

Econoline, F-Series, Bronco
(1 of 2)

Econoline, F-Series, Bronco
(2 of 2)

Medium/Heavy Duty
B-, e-, F-600 Through 8000 Series

Aerostar, Ranger, Bronco II
(1 of 2)

Aerostar, Ranger, Bronco II
(2 of 2)

All Truck Series and Car Models

All NAAO Car and Truck Models

Content

Body/Chassis/Electrical

Engine

Body/Chassis/Electrical/Engine

Engine/Chassis

Body/Electrical

Pre-Delivery (Volume F)

Engine/Emissions Diagnosis
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SF!ECIFICATIOtiS ,•••,,'•• '•.~~: ; ;_.~,.~~ .... ':...•••.•.~.•.•• 10·0~·1

r ~-- , '. : ' ~

S'ECTION 10-00····Ide....tification 'Codes' ,

'. : ';~(~: '. , . .

" ~ -\.

·SUBJECT PAGE.; SU~JECT PAGE
. .).,.~: ~ , .. :' ."', .. . ..

GENERAL INFORMATION . ;VEHICLE' IDENTIFlqATIQN ,...'.;;;•...•.••'~.;-.. ;. .~''; ..··10~00·1
Build. Da~e Stamp:"L:ocat~ons •••..• ~.:. "~:.'i •••• 1Q·00·3 ; ~ VEHICLE.IDENTlfICATION'·'NUMBER ',~' .
Vehicle Data .. ': .•·iI .". ~ ~~~:. ~ ••• '•• '.~~~;~ •• ~.: •.•••••• ·10·00·4 (VIN) Codes .••..... ~ .•.. : ... .; ....•...•..·.~.~1~.OO.5
Vehicle Identif~cation Number (VIN). . ~ •...••• 10·00·1 '
V~hicle Safety Compliance Certification

Label ~ .....• ".io " ~" ' 10·00·1

~ ... ~. ;

Ve·tU~.I~..Identificatlon Number (VIN)
.'Refer to Fig. 2 ..

A seventeen digit combination'ofnumbers·shd·'letters
forms the Vehicle Identificatiqn Number, (YIN). The VIN
is stamped on a metal tab that is riveted to the
instrument panel close to the windshield., The VIN

VEHICLE IDENTiFICATION number is 'viewable by looking through the' front
. ~", '., -. " '. ~- windshield. on the driver's side'~'The'VIN number is also

E-150 Through .E-~90, F~1501"hrough R-350" F~Super' found On the Safety Compliance Certification LabeL
Duty Series, and Bronco' Vehicles~.

GENERAL INFO~:MA~~ON," ..J· ",. ',L ..,' By looking at the seventeeridigit VIN number a
: ' r • 'variety. of information about the vehicle can be

,Vehicle S~fe~y Comp'liance Certificat'ion d~termined. .The first three digits identify. the
Label . .- ,. . ~-.. ·rn~nufacturer and the vehicle make and type. The fourth

Th E -. r h 'S 'f ty C' 'r' '·'·C ·rt:;r'" f" L b I digit determines the .. (.3ross Vehicle Weight Rating
. e ng IS . a e amP.lance: e I Ica I~n ~ e, .(GVWR-Class) and Brake' System for Ford completed

(Figs. 1 and 2), IS attached t~ the dnve~~ dO!Jr lock pilla.r. Trucks and MPV's- For' .'Buses and incom'pleted
The French Safety Compliance Certification L@bel, IS _ . ..' . ' ..'.. . '. .
.attached to the door latch ed.ge on the pa$se'lger's.$~d~· vehlcl~s,. t~e f~urth. dlg~t d~,termln.es ~t~e brake system
door (Fig. 1). The' label 'contains the' 'name of the (.only)., C?,gltS five, ~SIX and, seven Identify the mod~1 or
manufacturer, the month and year of manufacture, the " h,:,,~,sen.es, chaSSIS, a.nq ~~b or, bO.d¥ type. The .~Ighth
certification statement, and the Vehicle Identification dlgl~ pOln~s. o~t. ~he "particular . en~tr,!e found In ~h7
Number. The~ label also ·contains Gross, .V~hicle Weight' yehl~I~. Digit-nine IS the VIN check digit. The tenth ~Iglt .
Ratings"Whe~1 and,.Tire data',.and inform~tion"'90~es fo'r Iqentlfles the model year .of a Ford-com~lete~ ve.hlcle,
additional vehicle data'. .Qr the, model year of the Incomplete vehicle, If sold by

Ford as an incomplete vehicle. The eleventh digit
. determines' the assembly plant. Digits twelve through

seventeen make. up the sequence serial and warranty
. numb~r. Digit twelve, uses the letter "A" until the

~,' .. prodliction"or"sequence of 99,999 'units (digits ·thirt~en

through seventeen)· is reached. Letter "A'.' then
becomes "B" for the next production sequence 'of
vehicles.'
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10-00-2' Identification Codes 10-00'·2

,SAFETY COMPLIANCE CERTIFICATION LABELS
COMPLETE VEHICLES

(UNITED STATES) , (CANADA)

~ ...... .

WItH
tiRES
RIMS'

.. .·I~.. .b, WITH
nRES,
RIMS

MFD. BY FORD MOTOR CO. OF CANADA LTD. '
;' '"DATE: ....; . . GV,WR:·:' .

.~~'" fRONT GAWR: REAR GAWR: . .... j "

I DSO

AXLE I TAPE I SPRINGTRANS"we I riPE GVW I BODY I

. .
EXTERIOR pAINT COLORS

. · ..·/>·;Mf:D. 'BY 'FORD MOTOR CO. IN U.S.A.
DATE: 2188 GVWR:4900 LB/2222 KG:.'·- :' '<-7',

'FRON' GA"': ,. 2684' LB·: .. ': RfAR GA.;' 37'50 LB :
_ : ""::-',:'1217 KG ,'. ~~ ..,.' .'; . WITH 1700 KG" ' WItH'

~ ;':>P19S/7SRjSSL ~ ':\>. - ; nRES P19S/75R15SL nRES
·,/.l'Sx6.0 .JK~· " . ',' t:~. RIMS 15x6,OJ~ '.'.... <.... '. RI~S': ':.~ ~.<

AT 3S P.SI COLD ,,";,' - ~ ~,;, AT 35 PSI'COLD~ . '.,....~ 'j' .~~~: ,,', ,A!' PSI CO~D AT Psi COLD
I~' , ~ ....... ~.~~....~ .,... • • ••~. ." '~:.. • •

ntIS VBiCU aJNFORMS TO ALL APPUCABlf FEDERAL MOTOR VBlQ.E SAf£TY ' THIS VEHIQ.E OONfORMS TO ALL APPUCABlf FEDERAl MOTOR VEtta.E SAf£TY
srANDMos It Eff£CT ON THE DATE OF MANUFACTURE SHOWN ABOVE STANDARDS IN EfRCT ON 111 DATE or: MANUFACTURE sHoWN ABOVE

,":' '" VJH:' ,'.,1FTBFl5G!i KLAOOOOO,' , "I'<':'~ " "'/ ... ';, '~~E: ,; '-' : ," • ';,"'., 'I' ", .' .
TYPE: 111111111111111111111, ·"" :L''IIIIIIIIIIII~IIIIIIIII

., . ,.' '.\-" . - ..... .,. ":. . '... ~.

EXTERIOR ~AINT COLORS _ ,I ' , ' . .: 9S0 " .

we I TYPE GVW I eOD~' I "TRANS' I ~ A.XL~ I. TAPEJ SP~ING s.
MADE IN CANADA

• J '(QUEB,E,C)

Jt - .'.".' •

la/pOi A FROIDA

. ','

,,~ VeHiaJLE EST OONFORME ATOUTES lEs NORE FEOOWls ,DE SECuRITE
. ,.' .~~ DES V"A. EN VlGUBJR·A,LA,DAlE DE FAIR. INIOUIi a·DESSUS. ;., ~ ;

~~~;:, ,.:, ,":, ,.:' I~, ,c'I" ;' ",' .

'., " ", ~:F~BR.J)A~ FORD DU CANADA LIMITE~ ",
:OATE~ ,~. ~::'..: '. J, :'.;' PNBy';~~ :,~ '..: .. ~. ' " ' . <~ ~ ~

PNBE AVANT: PNIE ARRIERE: . .
.... :.. AVEC ..,

.PNEUS.
.JANTES.

A LBIPO· A FROID
.. , .., .....

FABR. AUX ~·U PAR LA FORD MOTO.R~CO ...,:. ." ..
PNBV: ", i.' ••" • , • >..•DATE:

" '''IE A¥:

r.

PNBE AR:
AVEC ~ ...

.PNEUS.
·~N~ES.

A LI,PO· 'A fROID A " la/PO· AFROID
t .':CE vatlWlE EST CONFORME AroUTES iES NORMES i:mBW:es: DE SEWRnI '.;

DES V.A. a. VlGUBIR A~ DAft ,DE .FABR.INIOUEE a·oessus..': ~":. :.,
",' '~~E:' I"

.111111111111111111111
COULEUR I N° COMM SPEC.

EMPATI. I TYPE/PBV ,I CARR I TRANSM. 1 PONT 1 BANDE I RESSORT
': .... :.... .... ~

EMPATT

; fOR VEH~CLESMfD IN' USA fOR: aUEBE,C, CANADA. ,}

. ';". ...

.t\'

.• '.. : FOR VEHICLES MFO ,:IN CANADA F'OR QUE8'Et,: .CANA'OA',~' \ , ' ' ·
~ . ..... .. ". ...' ., 1 .,

INCOMPLETE ·VEHICLES
THE INCOMPLETE VEHICLE RATING DECAL IS'INSTALLEDON,lHE"D'R'IVEA;'S' DOOR
LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL.

", .." .'

,. "l :4'8 DSO .. " '~~:, . .' ..'

~:AXLE t- ·1 TAPE~'ls~RING'2D29 .

. 3S ..' B .. 1988 '~. ~
• /, t •./~~ . .: .. . ~~: ..

" .EXT·~RIOR PAiN~ ·C6l~RS··' 53
wa' ':. r· /VPE ~vw .I Bo6y I' T'RANS

133~.'F270 AB4 "F·

• , . INSO~PL,ETE .yEHICLE-MAN~FACTURED 'BY: . ,

.. :;.: II" •• r. ;..

, .

....~ , '., . GVWR;~3P2:0t8~f3~9,~~ :..:', :-.: _ ", -'.... '. ,_
. VEHICLE'IDENTIFICATION 'NUMBER' '1FTBF25G5 KLAQOOOO

-"Po:
j. ..

". •. '; .... ".

1>1-.(':\1. :\PPI.II:I> TO :\11., ."
(,:\~:\I>I:\~ lil'II.ll'~ITS-\'\D

. . :\1.1. l'S ':\ Hl'It'T,l-~IlSSOlD' ~"
, I~ V·\!\i A 1>:\ , ~. "; • .. '

• ' .. I~

FIG., 1 .Typical Truck Safety Co~plianceC~rtification, ,Labels and' Vehlcle~ ~atlng D~cal<'·- • t ~ ..

!~". -~

-:, I '. ~ .. .

. .: " ..~". \ ;.
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. 1.0-00-3 Identification Codes,. '- , .. ". " '. IU-VU-~

' ..

''';/'

I'·

( ,. ~ .

", '~.,' ,." ,~. ~,":: /+DAi-~::,;/~:~>'~~::~~~7.;~:~9~~:C: <?O. IN U.S.A. -r~"
,..... • .~.o' ·RONTGAWR: 3020 LB .' . REARGAWR:'530QLB~;c' ~8

" c' ,', .... ~: 3 001369KG, "" ", ': _': 'WITH 2~KG~ :. WI;.i~,.:·:: 9

'~.. '.,:~''YLT235/85R 160 : ' TIRES' LT 235/85R 160,', ' 'TIRE,S. ,.: ".=:;0 "

5 - "'16x6K ' .. ' ,RIMS 16x6K , RIMS. I"""; .... . 10
.... {., ~ · . l'AT-'44 PSI COLD ' 'AT 65 PSI COL _

6 ." .... .' f. :' "THIS'VEHltLE'2~NFdRMSTO'ALLAPPlic~B'LEFEDERAL MOTOR VEHICl.E
~. \ . :. ": <~; ~~'FETv STA~D~RDS.~~ EFFECT ON THE DATE Of' Mf'NUFACTUAE SH'O\\iN ABOVE'

. VIN: :'~ ~1FrBF2,5G 5 KLAOOOOO ' . .,'/\ '·,F0083

:rYPE~ :~/TT\~~ ," : 'T0112
.;., "'" .: ,'. , (a) , ;(b)' '(c) \ (d)-; .'(e) (f). (g) ... (h).. .:~ ; . ';

,•. - "I c.; ; .. < ~ 'f

'I ••',:.

=TN 9M

EXTERI9R; PAINT COLORS' .:.

:. ~~ ...~ TYP~:-GVW',i:

, .',133~:".F?~2
.. :~' ~ .... ~ ~ L <'. l.. '. ~~.... ", ~

15 .~ ,,'. 16
, ,

CD
®
:®.

o
®
®
(])

®
®

Name and Location of Manufacturi;r

Date of Manufacture

Front Gross Axle Weight Ratings in Pounds
(LB) and Kilograms (KG)

. Front Tire Size

Rim Siie

Front Tire Cold PSI

.Gross Vehicle Weight Rating in Pounds (LB)
and Kilograms (KG) .

Rear Gross Axle Weight Rating in Pounds
(LB) and Kilograms (KG)

Rear Tire Size

Rim 'Size

Rear Tire Cold PSI

@

.@
@

@

Vehicle Identification Number
•(a) World Manufacturer Identifier
. (b) Brake System and Gross Vehicle

Weight Rating (GVWR) Class for Ford
completed Trucks and MPV's. For
Buses and Incomplete Vehicles, the '
fourth digit determines the brake
system (only),

(c) Model or Line, Series, Chassis, Cab or
Body Type

(d) Engine Type
(e) Check Digit .

. (f) Model Year (Ford·C.omplete Trucks and
MPV's)

,(g) Assembly Plant Code
(h) Sequence Number

Type Vehicle

Exterior Paint Codes (two sets of figures
designates a tw~·tone)

Wheelbase in Inches

-,@,.

@
@
@

®
®
@
@

• ~ . t .. ~ ..

Model code and GVW

InteriorTrim, Seat and Body/Cab TYJ>8
....:'. .',' ~ '. .. '.,,",'

Transmission Code

Rear Axle Code

Front Axle Code if so Equipped

District/Special Order Codes ,

External Body Tape Stripe Code

Suspension Identification Codes
(a) Aux.lOpt. Usage Code (Front)
(b) Front Spring Code
(c) Aux.lOpt. Usage Code (Rear)
(d) Rear Spring Code

Front Axle Accessory Reserve ,Capacity in
Pounds '

Total Accessory Reserve Capacity in
Pounds

CW1017·2X

FIG. 2 Typical Truck Safety Compliance Certific~tion Label

Refer to Fig. 2 to help in' further explanation of the ,
Vehicle Iden~ification Number ,(VIN).

Refer to the code definition portion of this Section for
specific definitions of the numbers and letters of the
Vehicle Identification Number (VIN).

Build Date Stamp Locations

The vehicle build date stamp is located as follows: On
,Bronco and Light Trucks (F-150-F-250-F-350) the
vehicle build date is stamped on the front surface of the
radiator support. on the passengers side of the vehicle.
On Eqonoline vehicles (E-150-E-250-E-350), the .
build date is stamped on top of the radiator support.

Following is a sample of the ,four, digit ,number that
indicates the month and day of build.

Actual Date of Build

Date Stamp on Vehicle

.January 24 0124

October 21 1021

Yellow ink is used for the. date stamp. When the
marking surface is painted the body"color, the date
stamp will be marked in red ink. Units from the Ontario
,Truck Plant ',(Code C) will be m.arked with silver ink.
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10·00~4
'. ,,' -' .

. ,·cbde., .A: letter .arid '~. Dun;ber~'or ~twd... numbers und~r
: AXLE id~ritify ~he rear axle .r~~J9·(Wt)en re,quired, alett~r
'is 'also stamped or number' after"the .rear axle code to
identify ~ the front' ~'a)de)':' ,fhe -Jetter~". and/of num~rals
u(ld~r TAPE designate "Jh~!·external .bodyside .tape
stripe.;: The spring ,l:Js~ge codes -for'" the vehicle is.
identified. under SPRING.

A two-digitriumber. is.starnped':·above D.S.O.· to'
,dentify' .the" distriqtwhich. ordered the, vehicle. If the
v'ehicl~:fis puilt to sp'ecial order (Domestic Special Order,
Foreign'· Special Order,' "Limited Production Option, ,or
other' sp'e~ial order), the qomplete'order number' will ..
also ,appear' above 0.$.0. The following charts list the
various 'vehicle data codes. . .

Vehicle Data'

.The VehicleDatcr'appears ·on th~ ·.Saf~ty, Complian,ce
Certification .label on the seconc:i, 'and third' .lines
following ·the 'identificati,on number..The code set (two
numbers, or a l1umber and letter) above COLOR .identify .
the 'exterior, paint- colbr (two'sets of codes designa~e'a

two-tone).' Th.e three digi.ts under-W.B.· designate the
wheelbase in' inches.' The letter and three digits ,under \
TYPE/G.V.W.R. designate .the' "tr~6k,' model' 'Within' a ,
series and the gross vehicle...w~ight-rating. The· letters' ~
and/or numeral under BODY -design'ate the interior- trim,'
seat and body .type. Th~ transmission installed in the··
vehicl.e .is identified under. TRANS ;by an alphabetical

.. ~; I"

. , .;'.' :' ~' .,<:.' ,-
.;. ".1'

~ ..... ;~. ,': '~';;,SAMPlE VIN~NuNi"BeR ~

, <i F fB F'2"'S .G "5 G':'L ':A:'O 0 0 0 ~1

T·~··T· ~~'~.~;'~:.. ~.'.I~···~
o Positio~ 1, 2'and 3 - Mahufact~~e~ Make and Type
. ' ' .(World Manufacturer Identifier)

,e Po~ition 4 ---' Brakes System/~yW'R'etas,s for Foid-
. completed Trucks and MPV's. ·For Buses and

_ ' . Incomplete Ve~icles, Brake System ,(<?-iily).

o Posltion'5, 6 and 7 - Model or Line, Series, Chassis,
.', Ca~ .or- Body 1ype

e Po~ition 8~ Elngin~ ,Ty~~ ~
,e Position 9 .:.- Check Digit

e, PositiQr 10'-- Model Year (Ford-:completed vehicles)
, "OPpsition J1 - Assembly piant '.: .

.'G Posi~i9n 12 ~; Constant "A" until'sequence number of 99,-999
is,reached,.then changes to a constaflt "8"

: '.' '. _,and so o~ , .
f) Position 13 through ·17 ...:- Sequeflce number - begins at

.: OQOO~ .

CY2376~2J

, ". ~ J .. .".~ I

~ ~.'" .:.. ..... ." ...

.~' ~.~ .. • ". I " ~

.... ~. . ':'., ..,: . .' of· \. ''''~' ;; . :1

,,",' ..

. , ,/

.,: ~

i. 0'-- .. ''1'".-

• ~'!'t.. • -,
ltt ._ ........

. ~. .". ') ....... ,,~ .

. : . '!,' ~.~: -',

... ~ ... ,' . - ....
-:.,. .;...

' ..

·r··, ,

' ..., -.

.(':.... ~'\

.,. ,

.. ... " ..
. ~." .
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10-00-5 I~.~ntificatlo~. Codes •.v,v~.,_

~."" :. .,..' ,~~ ..,,.,,, . ~-.'. .

VEHICL~ IDENTIFICATION NU~~~R (V.IN) CODES-

WORLD MANUFACTURERJDENTIFIER
, (YIN PO'SITIONS'1, 2~AND 3)

o. ," .... ,11 F: TISF 2 5 G 5 .,L-,.'L,A 0 00'0'1' "',f. , "

~ .. . ' . .'
. " ..1 " . ,",. .... '. - .. -..

. ,I

! : ~

VIN Code Manufacturer Make 'tYpe .¥,. ::.
.,.

~

1FM Ford Motor Company, USA Ford
"

Multi-Purpose Passenger Ve~icle (MPV)
1FT Ford Motor Company, USA ., " Ford Truck' (Complete' Vehic.le) "- .. . " - - ... ~.

: .'

1FD Ford MotorCompany, USA . '" ....
Ford In'complete Vehicle'(IV)

.. .' ,.. ....... ~.
1FC Ford Motor Company; USA Ford· ' Basic (Stripped) Chassis "l .. ';"':'" I.- ".

tFB .'

.Ford Motor Company, USA Ford' ,Bus ~. ,. , .. .. , ' .. "~ " " ..~,. , , '

1FF Ford Motor Company, USA Ford Motor Vehicle Equipment without Engine/Powertrain (Glider)'. -.'

2FM .·Ford Motor C9mpany of Canada, Ltd. Ford MPV : "

2FT . Ford ·~otor Compat:ly of C~nad~, Ltd. ~ Ford Truck (CprlJplete., Vehicle)'" . , .....
2FD Ford Motor Company of Canada, Ltd. ... : Ford Incomplete' Vehicle ' .

2FC Ford Motor Company of Canada, Ltd. Ford Basic (Stripped) 'Chassis ~f :

2FB Ford Motor Company of Canada~ Ltd. ~ . Ford Bus '".-.

2FF Ford Motpr Company, of Canada, Ltd. Ford Motor Vehicle Equipment without Engine/Powertrain {Glider)'
3FC Ford Motor Company of Mexico .Fo~d ,~ Basic (Stripped) Chassis

.;

" "'! ,". .CY23n-2J
,.:' .... ;,'

BRAKe SYSTEM AND GVWR'CLASS FOR TRUCKS AND'MPY'S'~ ....
__ BRAKE SYSTEM (ONLY) FOR· BUSES· AND 'INCQMPLETE '·YEHICLES

, . (YIN.POSITION' 4) ; , '

.~ FT B F25G5L,L A0.0 001'
'i ... ..

'. ,', . "<'~<' " !' .
, GVWR'RANGE

- n' YIN.-- ",
;. '" :"'CODE' .

..... ':1 0" .,- .

G ,.

A

~E

"F

,C

:L. .... .

" .' .J. . .'- ,\.

y'. 0

.. • ~J

.• J .•.••.

,. ". t • ~ I

. ..;

., .

16,001 - 19,500 pounds

14,00~ ~ 16,000.pounds·

9,001 - 10,000 pounds'

7,001 - 8,000 pounds

6,00.1 ~. 7,000 pounds.

3,001 -4,000 pounds

.N9t gr~ater than 3,OOQ.. pounds

,8,501 ':;- 9;000 pounds

'. 10,001 ~ 14,000 pounds:

..8,091 ~ 8,500 pou~ds

.' .4,001 - 5,000 pound.s

BRAKE -GYwR'
SYSTEM CLAS$

Hydraulic Class A

Hydraulic Class B'

Hydraulic Class.C

Hydraulic Clas's 0

Hydraulic Class E

Hydraulic Class F "

Hydraulic Class G

Hydraulic Class H

Hydraulic Class 3"

Hydraulic Class 4

.;:: t;:tydr,aulic Class 5

CY2674·2G

. '
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.,,' .,,~. ~

,MODEL OR LINE, SERIES, CHASSIS;CAB'OR:aODY"tVPE, 
(VIN POSlrlONS 5, 6, AND 7)

~~~~~~~~~_ ..~~_"_i~.~~~.~~~.~~:~
!

VIN Code Line '. series .:' ChasslsType , Cat)":or "ody. ,Type

, :.~ .'
.;

Vehicle Type CD
Club Su~r

Wagon Wagon
"E11 -:. ~ Club Wagon XL . r 'E150 ~. , ."4x2' ~ Club Wagon MI?V ...

. ' E21 ~ ,Club Wagon XL _ ' E250 4x2 '. Club:Wagon . . " '.' ~. MPV'·or.Bus @
., ; - ' 831,. - ! Club Wagon XL :E350 4x2-. ,Super Wagon '-. 'MPV o(Bus @ . ..

Memo: One of the following optional exterior·nameplates· (indi6~ting different trim levels) may also be affixed to·the vehicle-ln'.addition to t~e Club WagorJ XL
nameplate: " _ " ' .... ."t ',' '. '.'. • . •• ~ •• :., .... ' , •. :' . '. ..;

.-XLT -.N9:Nameplate (Trln.:Lcrectit ,option-deletes XL trim comp-onents) ,.;.' @Excludes SchborBus ,,~, .. "',

IRegular· . .Super' .'\ -. .~ .,-".' ..
'. Van Van . . .. '.. ,t~ ,".

E14 814. '- Econoline. E1S0·· , .:', .,4x2 Cargo Van - Reguiar Van/Super Van Tnlckor iv
~24 .. S24 '., .., ECQnQline' ',E2S0' " 4x2 C~rgo Van - Regulat Van/S.uper. Van .... :., Truck or.IV·
E34 '834 Econoline ,'" ~~.: E3'SO ' 4x2 ,.Car~o. Va,n - R~gular V~n/S~per V8:n.:._: "; Truc~ or IV

.; Other - ., " . -.'; .... .. " .

. 'E37" -,,;,...- Econoline"'::; E3S0 ~ 4x2 Commercial Cutaway ..., .. ., , IV
E30 '-.' Econoline ?E350 - 4x2 .RV Cutaway,:·,,;·· '.' , l IV·'

~ E39 : ~ : -; .Econolin'e " "E350, . ~.' ~x2 "Commercial.Basic '(Stripped) Ghassis .:. :, ',iv.~."
E33 - Econoline·,··, .E350 . 4x2" RV Basic (Stripped), Chassis ~'. IV"

<D"MPV" means'Multi-Purpose Vehicle. "IV" means In.complete Vehicle. j'Truck" means Complet~ Vehicle, "
Memo: For all Econoline ex~pt Basic (Stripped) Chassis, the optional exterior nameplate "XL" (indicating trim level) may also be affixed to the vehicle in addition

to the ,Econoline nameplate.
Note: All 1988 model Commercial and RV Basic,(Stripped) Chassis incomplete.vehiclesare designated by a "1 FC" or '''2FC'' Worid Manfacturer Identifier (WMI)
. code, The RV Basic (Stripped) Chassis i$'~yailable oDly.cm'a Spe¢iarOrd~r,Ba'si~: ,. ,'c', ;'.- . . .' '~r, ';:' .. : .

Chassis':" ,,~,

VIN Code Line Serl,s .:Type., '. ~a~ .or Body Typ~ Vehicle Type CD
U15 •. Bronco U150 4x4 h '. , . :' ~ Bronco MPV

Memo; One of the following optional exterior nameplates (indiCating higher trim .levels) may also be'affixed to the vehicle in addition to the Bronco nameplate: .
, - XLT - Eddie Bauer ' ., . .. ,. ' _. . . ." ~ . ' . ,,~ .. , '. '.

Regular ~' Super 'Cab or ' .
Clb Crew.~C8b ~. , ,~ . .~ ,. ~ ~ - ~ -.. ' .'
F14 X14 F-Series F150 ,,,, 4x4 t ' Pickup ;"-'Regular Cab/Super'Cab Truck
F15 )(15 F-Series (:150 4x2 " pickup';-:",Regular Cab/Super Cat?, Truck

~. ·F25 ., , X25 .. " F-Series F250 4x2 ',~ Pickup - RegUlar' Cab/Super Cab Truck
. F26 X26 F-Series " F250 4x4"\" Pickup -J4eg~)ar ~ab/Super Cab .,,, Truck

F35 W35X35 F-Series F350 4x2. Pickup 7" Regular Cab/Crew Cab Truck
" F37 - ..... F-Series F3S0 .', 4~2,' ~.. 'Regul~r ~aQ (Chassis Cab) . ,. IV
,F36 -:. ", W36,: F-Series ., F350 , . 4x4" , ", ." Pickup":";; Regular Cab/Crew Cab Truck" :,. I' ,. ..
;':. F38 --: F-Series F350 4x4. -, 'Regular'Cab (C~assis Cab) ,', IV ., .'

.F47 - F-Serie's F-Super Duty. 4x?I·'. R~g~!a~.9ab (C,hassis Cab)' IV .. .,
F53 . -- . F~Series... F-Super Duty 4x2 .- RV Basic'Stripped Chassis IV ...\." :
F59 ~-:- F-Series F-Super Duty ., 4x2·' . "Commercial. Basic-Stripped Chassis IY· ~

CD~ "MPV" means MUlti·P~rpose Passenger Vehicle. "IV" means Incomplete.Vehide:.:' .- "".; r" , .;. I f'. , •. : ~.
, Memo: One of the following optional exterior namePlates (indicating' higherJrifn levels) may'also be affixed to the vehiCle in additIon to theF-Series nameplates:
, ,....• XL '-XL)' Lariat. - Explorer-(excluding Crew Cab and Chassis' C"ab), ' ~. - '", ' . .
~Qte: Special Order '(OSO) units will· b~ coded with the appropriate series VIN codes listed aboye. "

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



10~.OQ·7 Identification; ,vo~es
, ',.-.- ....

,ENGINE.TYPE, D.I$~LAC~MENT,.CYLINDERS,
.'. '. FUEL'TYPE~AND MA~UFACTUR~R'
'. . . . , (\'I~.POSITION 8),':: . .

.1 F T B F 2 5 ~. 5 L L AO q0 0:':1 i'

,,-----------_........_-"!
VIN Code

Displacement

Liter . CID
Cylinders Fuel . Manufacturer

'y 4.9 . ''\- .... ,~oq . 1·6 Gasoline Ford

N 5.0 302 \', V·8 Gasoline Ford

H 5.8 -351' ;. V·8 Gasoline' .Ford

,G .' 7,5. '.460 , .. ., V·8 Gasoline Ford

M 7.3 ' ',' ·.··;·44S\ ; ... Diesel .Navistar

CV2380-2J

1.F.T SF"2.. 5 G' 5 L~ A,~ '0 ~.0'.1
, ,...... ! ~. , "

. '.. - .'ASSEMBLY PLANT CODES
" ,.'.,' .. " ·;'·.(VIN ~OSITION 11)

CHECK DIGIT FOR ALL VEHICLES
, "~.

(VIN POSITION 9) . : ~ :;'; '. '
. '~~ '"

1 i= T B F 2 5' G d:J L L AO.,O;O,·Q 1· .
, - ..~ - ," .... ' ~'~." ~-

1. ... "" - ..

VIN:Code

C

Vehl~le 'Aaaembly Plant ~'Name-~nd ,-allon -:

Ontario TrUck:. Oakville, Onta~o' .

H' . Lorain: Lorain,'Ohio ,-. .

'.! :" .

CY2383·1J

Twin Cities: St. Paul, Mi,nnesotif'

Norfolk: Norfolk, Virgi~ia

Kansas City: Claycomo,. Mis~uri

Michigan Truck:,W~yne, Michiga~ .' ..-"

''Monterrey, N.L.': Mexico' ..

'. -'Louisville: Louisville, Ke~tucky.

.. ~ ...

PRODUCTION SEQUENCE NUMBER
(VI,~ POSITIO~S.1~,THROU~I:I'1~) - "

1 FTBF25G5.L.LI.·A~O·O.O.O 11,~'
, I:'.!

....-----'""

J
K~

P

u

. L

K "i ,':.', •..."; : .', ::.. ' .• :~ •• ;.• : •... ·1989' "
L ,., :,: .. : , 1990
M ,1991
N , : 1992

.....:.;

'If: .t" ~ :........ , :.( ... ~\ J' ...

.... ..

"~". "; ......... \

. . VEHICLE MODEL VEA~ r,', : . '.' • ", ~ ..

. FOR FORD-COMPLETED" VEHICLES" ..,- .-
. . (VIN PQSITION .10), " ',' : "~,~ : .- .'.~

, ". . ' 'to. _ " :.. t. • " ~

. " VIN Code " '. .'Year

SEQUENCE NUMBER

.A 00001 - A 99,000
B 00001 - B 99,999

. and so on.

CY2384·1J

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



,t-"lU~Ug·8 ..', ,;,,'r- ':~, .
10·00·~

tallic,

lueMetallic '

et":

u~ Metallic

allic

Metallic

R DUTY
CODeS

. ,EXTERIO~PAI~T COLO~ CODES
BRONCO,- F·150 ~F·250 - F·350 ~ F-SUPER DUTY

MFD. BY FOR'O MOTOR CO. IN U.S.A.

DAj'E::[' 'GVWR:
',::
'.

FRONT' GAWR: REARGAWR:
"

~

WITH WITH
" nRES . ' TI~ES

J, - .' :-,.- .. " .. -.""

RIMS J41~S:
',; • '" J' ~ ) .. ' ,AT PSI COLD "::t r; AT PSI COLD'

--, . '.
N", THIS VEHICLE CONFORMS, TO ALL APPLlCAS"LE; FEDERAL MOTOR'"

~ " .'
" -. , ~ "> '" VEHICLE SAFETY STANDARDS IN,EFFECTON THE.DATE OF . ~

" MANUFACTURE SHOWN ,ABOVE
"

I., ......
. ,

"

. -- ,,' 'T'

" ',fVIN: J. . -. -- , . TYPE:

.. - --, .. ..

:11~11~11111I1111~~\IIIII~1111 :",. ' - " ..- .....~ " . '-'" /.., ,; ....

.. :. ....... :.
..

r 7N 9M ).'~ ....; .-.~",.
I:

~, . . ,. .,.: . 1

" . '" ' ,
EXl1:RIOR PAINT COLORS I OSO

we IlYPE GVW I BODY 1 TRANS I AXLE I TAPE I SPRING

133 F252 LG4 F 342, B 2029

"
' ..

"

'. . .
BRONCO EXTERIOR PAiNt COLOR CODeS,

' "

F-1.S0 -F-350 AND F·SUPE

~ Cod., .Color p ...... 11<.-"

EXTERIOR PAINT COLOR
.'.f> . ,

Yc ">J .. BlaCk',.':.
-, .. .'. , .. .. ,""Ii Code Color

. , .. " .., .... ,.

... YW. Smoke, Me'tallie
~. 1 .. ~ ~'.

I'
"

YC Black
" . -

YV Light Smoke Metallic
'. . ' 'Yw Sry'loke, Metallic_.

'tr ...

_~~E~ ..... . Medium Scarlet ~
.... .'r.-.;.....: YV Light Smoke Me

.. .. -'

EH ,..'Medium ·Cabernet··.: ...' EN Mediu'm Scarlet
.:

~edfuin -Cab~rh
.. MG Bright Regatta'Biue Metallic

EH

MJ. Dark Shadow Blue Metallic
" ': MG. . Bright Regatta B

~ .

,.,_.. YY. .. White
~ ..

'J' MJ Dark Shadow BI
"".It

" AT .- ..Desert Tan Metallic.
yy White

.'- ... ".~ . ~ .
,~.' .. AV Pawnee '. AT :; O$sert Tan Met

SC Alpine Green Metallic
AV Pawnee Tan

SC
CE park Chestnut Metallic

Alpine, Green M
. ~ ..~

99 ,Pri.me " ,. 'CE .. Dark Chestnut
',,',,'''' I· ...

Fiberglass Roof :CoIQrs,! ~ ....... ·99,·, ' Prime
....

A Black

a Blue'
:

"~.

K 'Pawnee' "
- . .. , .'

W White ..
;

'::..

c,

NOTE -- TWO,SETS.,Of CODESIND~CATE rwO-TON~ PAINT CY2668-2G

. ~ , .. '" , ,.".....

.a:: ..... :.. _

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



10-00-$

EXTERIOR "PAINT ,COLOR CODES
~·150 - E~25(f- 'e:35p,"

',MFI? BY~.f!C?~D MOTOFI CO. 1~';t;J:S~A. ~

DATE: GVWR: lBI KG
FRONT GAWR: lB ' '.'REARGAWR: lB ..

KGKG

AT PSI COLD

.f:: I~.
,'AT PSI COLD

WITH
TIRES
RIMS

THIS VEHicLE CONFORMS TO All APPLICABlE'.FEDERAL-·MOTOR .
'VEHICLE SAFETY STANDARDS'IN EFFECT ON THE:DATE OF

MANUFACTURE·SHOWN ABOVE

VIN: ,I'
TYPE:

. .I~IIIUII~U~I ~~11111111\I~~IIII~~IIIIIIIII·
,..- -..-;..__-+---11 10 .7A I

,
E-150 ~E·350, '

EXTERIOR 'PAINT COLORS

we I TYPE GVW I BODY I TRANS

138 E~ 1,2 EY T

. DSO
AXLE I TApE I SPRING

16 B 2G2D :

Cod. Color
"

' '. , .

YW Smoke' Metallic t,""' .... .' ~ .

. YV Light Smoke Metallic

MH Spinnaker Blue

MJ- Dark Shadow Blue Metallic

ic Glacier White

AT . pesert Tan Metallic
\".~

EM.
...

Medium-Red

CE"
:

Dark Chestnut Metallic '

99, Prime
~ ...

VY: White

MP, Medium Crystal Blue Metallic

AV Pawnee Tan

NOTE: Two'sets of codes indicate two-tone paint. CY2794-2E

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



-- Identification Code's
~ •••'-" .... • •• • ~ • ~ • -: <f "'. ...',.....

WITH
TIRES
RIM:S

TvPE'~~G~OS'S VE,~ICLE- yJ~~G~t~(GVW} CODES
BRONCO,:F-1'SO - F-2S0 -F.~350~- F~SUPER, DUTY

MFD. BYFORD MOTOR'CO. IN U.S.A.

GVWR:
AEARGAWR:

WITH " .
nRES; "

RIMS .~"

AT PSI COLDAT PSI COLD

DATE:
FRONT GAWR:

VIN:

TYPE:

THIS VEHICLE CONFORMS TO ALL APPLICABLE'FEDERAL MOTOR:
VEHICLE SAFETY STANDARDS IN EFFECT-ON THE -DATE OF

MANUFACTURE SHOWN ABOVE .r-:.i

'; I. ", .... ,
", ··~'II~~II~1 ~1~111"11"11·1111111I111111I1·1111~1·1I1·1~11111111111~1· ;

,.}N 9M,.- : '
.;'

.. , ••••• "', •• J

F·150 - F·250 - F·350
F·150 (4x2) F15 3 5250 117

F15 4 5450 133
F15 5 6250 133
X15 1 6050 139
X15 2 6250 155

F·150 (4x4) F14 1 6100 117
F14 2 6250 133
X14 3 6250 139
X14 1 6250 155

F·250 (4x2) F25 1 6600 133
Ught Duty

F·250 (4x2)
Heavy Duty F25

X25 7
9 8600

8800 133
155

.EXTERIOR PAINT COLORS, _' . ". ,. DSO ~ ... ' 0 :

we I TYPE GWI I BODY I TRANS I·: AXLE ., TAPE -I, SPRING

133 F252 LG4 . F, .342. -B 2D29 .

Bronco
U150 'U15

U15
U15

2
4
5

6050
6300
6450

Wheelbase .!
(In.)

. 105
105
105

,:. .

~ries
S~ries. -'GVwR" GvWR Wheelbase

.. Code', '.: '. Code ·(Ib.) . (In.)

F-250 (4x4) F26 .'1 6800 -··133

- . ~ -, X26 ... 8 ~800 155
F26 'i8 8600 133

F-350 (4x2) ·F35 t 2 10,000 1~3
F37······- '4 8800 .. 133

.. o· .. :F37 8 10,'00"0 .137, 161
F37 9 ' , 1t,000' ~ 137, 161
W35 2 9200 168
W35 3 10,000 168
X35 1 10,000 155

F-350 ~4x4) F36 1 9000 133
F38 .2 8800 133
F38 4 11,000 . 137,161
W36 1 9200 ' 168

F-Super Duty F47 6 14,500 137, 161
(4x2)

F-Super Duty . F59 1 16,000 158
Stripped Chassis

F-Super Duty F53 1 16,000 . 178,208,
Motor Home ?

Chassis

CY2669-2G

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



10·00~11

TYPE - GROSS VEHI~~E WEIGHT (GVW) CODES
E~150 ..:.. E~250 - E·350

WITH
nRES
RIMS

MFD. BY FORD.,M9TOR .CO.-IN U.S.A.

."GVWR:, LB/' KG .
, A'EAR GAWR: LB

;::~'I" KG'

'RIMS
AT PSI COLD AT PSI COLD

,~ ,

THIS VEHICLE CONFORMS to ALL APPLICABLE FEDERAL MOTOR
VEHICLE 'SAFETY STANDARDS IN EFFECT ON'THE DATE OF

"~NU~~~T4~E SHOWN AB<?YE

DATE:
FRONT GAWA: LB

KG

VIN:

TYPE:
./·1

:..:II~IIIIIIIIIIIIIIIIII
~ ~,,'

'10 7A

EXTERIOR PAINT COLORS eso
WB I TYPE GVW I BODY I TRANS I AXLE I T~PE
138 E112 EY T 16 B

SPRING

2029

Series GVWA GVWR
series Code Code, Ob.)

E-350 Stripped Ch'as'sis Van .. E39 U 9,400'SR
..

E~9 .
' .

W 10,000 DR

Series ,GVWR GVWR
'series " Code Code~ ,(lb.)

E:'350 Commercial Cutaway Van E37 _,." 1 10,000 DR

'E37 '2 -10,~OO·DR

E37 3, 10?700 DR
,' .

series GVWR GVWR
Serle~

: Code Code. (Ib·l
E~35Q Regular Cutaway Van E30 2 10,500 DR

E30 3 11,000 DR

SA: Single ,Rear Wheels •
DR: Dual Rear Wheels '

E·350 COMMERCIAL' CUTAWAY VANS

.E·350 REGULAR CUTAWAY VANS

., SR: Single Rear Wheels
DR: Dual Rear Wheels

E·350 STRIPPED CHASSIS VAN

Series GVWR ·GVWR
Series Code. Code (lb.)

E-150 Conventional Cargo . E14 ",
1 . 5,500

'" . 'E14 A2. '6,100 .,
.' - , .

E14 ·3: '" 6,500

E-l50 Super Cargo S14 1
.... <,.•

6:200

E-250 Conventional Cargo E24 1 7,200

E~4 2 7,900

E-250 Super Cargo S24 1 8,100

E-350' Conventional Cargo E34 1 9,400

E34 2 9,500

E-350 Super Cargo S34 1 9,000

.. .'
serle. GVWR GVWA

serl•• Code Code (lb.)
E-l50 Conventional Ell 2 6,600
E-250 Conventional E21 P 8,550
E-350 Super 531 5 9,100,

E·150 - E·350 CARGO VANS

E-150 - E·350 CLUB - XL AND XLT WAGONS

SR: Single Rear Wheels
DR: Dual Rear Wheels

E·350 COMMERCIAL CUTAWAY STRIPPED CHASSIS

series GVWR GVWA
series Code Code (lb.)

E-350 Commercial Cutaway E33 3 11,500 DR
Stripped Chassis

CY2779-2F

• >, ~, '
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: ..I~., ,_,' .....'''' ;' '<; ..

"', '~'BPDy'CODE'S'-

BRONCO~ LIGHT. TRUCK, ..
'(F-150'- F-250 ~ F-350·.-F-SUPER DUTY)

."10-00-12

DATE.:
FRONT GAWR:

.; .,' , MFD. BY FORD MOTOR CO. IN U.S.A.

GVWR:
REARG.~WR:

WITH
nRES·

. RIMS
" AT PSI COLD". " ,., .',." .. "·'AT.PSI·CQLb~··'

WITH
• TIRES

RIMS

VIN:.
~

THIS VEHICLE CONFORMS TO ~LL APPLICABLE FEDERAL MOTOR
.VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF

MANUFACTURE SHOWN ·ABOVE

'~--",'I' ',' .

111111~~IIIIIIIIIIII~III~IIII~~I~~1
, .

10· 7A . ' '",-
EXTERIOR PAINT COLORS DSO

WB , TYPE GVW I BODY ,. TRANS , ~ 'AxLE , TAPE I SPRING

133 F252 LG4 "F· ,~"342 .8 2029

}.

LIGHT TRUCK
I-

o'

.-,[.

'.~. I·'·" .
"

~ ~~:~. ::,r ~

(,

BRONCO AND,F-SERII~S '~.
Code

A

·F. J

," G~:-

BRONCO

Code·

, ,'> L ."
·M·

N

F~~ric

Vinyl

'Knit' Vinyl ~' "

j(hit,& Vinyl ~

Bodycloth.

.. Cloth

Bodycloth.

Fabric,

~Cloth' ci"nd Vi~yl

Cl9th- and Vinyl

Ciotti"

Seat .Type~ ..>~:-., •• ' ,

. -Bench ~.

Bench

Bench

Flig~t Bench -.
Captains Chair

. .Bench,

.'seat Type

,Bucket

Bucket

Captains C~aj~'

."., F-SERIES ONLY
.CAB/BACK

A

OF:CAB

' ..8._"

·.···0.·

. 'J

, . trim Color

'Color i •

Canyon'Red

..Granite :....

Chestnut',

Regular Specifications "

4 Styleside Pickup
8 Chassis Cab
X Stripped -Chassis (Mexico)
0 Styleside Pickup -.::.' Super Cab

.. M Styleside Pickup --:. Crew Cab

CY238.8-2J
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10·00~13

'.- .'J. ..•• '.

BODY· CODES,
'E·150 ~ "e22$O ~ ~·350,.

MF[)~' BY FO'U~ M.OTOR CO•. IN U.$.~. ';
DA1'E: " ,GVWR:LBI 'KG' ". :
FRONT GAWR: LB REAR GAY/R: LB

'".;.,' .

KG =1."RIMS'

wiTH
TIRES
RIMS

AT PSI COLD AT PSI COLD ' .

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL'MOTOR:'
, • l .VEHICLE SAFETY STANDARDS 'IN'E~ECT'ON'THE DATE·OF

.. MANUFACTUAE'SHOWN ABOVE .', ~ ,

VIN:

TYPE: I
': 'IIIIIIIII~IIIIIIIIIIIIIIIIII

••:, '. ,'. ; I .. ': • ~ .' #. ; . i~ •• '.. ; '.' ~ , ' •

1G 9N
, ....., I .' ';. ~ ~

EXTERIOR PAINT 'COLORS ~ eso
, ./Y{~ 1TYPE GVW'I ,~qDY I" TRAN~' I,.: ~~,LE J~: ~~~~ ,~ ;~P~JNG

138 E112 EY' T 16' '. 2 2C2f?

Chestnut

Granite:

Canyon Red· '

Re9.atta .~IUt;t

Color >.

J,

K

o
" ,B,

Code Trim, type
'. A' Vinyl

. ... Bucket·

E Vinyl Bucket

K Cloth Bucket

L Cloth Captain Chairs

---~~'cffiJ~---
, SEA)TRIM AND STYLE - '~RI~ JOLOR~' .

Code

' .. ';:" ...... .-,

, •• " '~# .'

DAVE GRAHAM INC. - 2012 
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I~,ntlflcatlon .~Q¢le8

. TRANSMISSION CODES, ....
BRONCO,' E~150 - E~250 - E-350,

F-150 - F':250~ F~350 ~ F·SUPER DUTY

10·00·~4

AT PSI COLD
" ",~. ~ .. ~-~ . ~,:....

DATE:
~, FRONT GAWR:

; MfD~ aV FORD MOTOR CO. IN U~S.~.

GVWR:
AEAAGAWR: ..

WITH.
TiRES '.

. RIMS
AT PSI COLD

WITH
TIRES
RIMS

Code Description

:. 'THIS VEHICLE'CONFORMS TO ALL APPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN'EFFECT ON THE DATE OF

MANUFACTURE SHOWN ABOVE .

VIN:

TYPE:

~ :flll~IIIIIIIIIIIIIIII~IIIIIIII~1111111111
EXTERIOR PAINT COLORS . DSO

, we., I TYPE GVW I BODY'.I ~IAXLE I TAPE I ~PRING
..... ·133 '. F252 LG4. ,~ ..LEJ) .. :: $42 " ,B .. 2029 .

. ,~~'~.- ~.,-...~I ....

E·150J

.....' E·250~· E·350

BRON~O

.G
T
M .'
W
F

" 'E"-'

Automatic,C6 , ., ...
Automatic -, AOD
Manu~1. ~ S-,Speed Overdrive (M50D) ~
Manual-:- S~Speed H.D. Overdrive (M50D·HD)
Manual·-' 4i.Speed '
Automatib .. '~40D

G Automatic - C6
T Automatic 4..Speed AOD

, 'E ,. Automatic - E40D
-. W Manual-S..Speed H.D.Overdrive (MSOD..HD),

, .~

F'~150·....:.. F·250 - F·350

G .Automatic - C6
T Automatic - AOD
E ,Automatic - E40D
F Manual - 4..Speed
C, Manual - S-Speed Close Ratio
M Manual - S..Speed Overdrive (MSOD) .
W ,Manual:- S-Speed H.D. Overdrive (M50D..HD)

,CY2390·2J
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10-00-15 'Ide~tlflcatlon Codes '~O~OO-15

,AXLE,CODES
BRONCO, F-150-, F-250 - F-350 - F-SUPER DUTY

MFD. BY'FORD MOTOR CO. IN U.S.A.

DATE: ,GVWA: "
FRONT GAWR: , REAR GAWA: .

WITH . WITH
nRn nAU
RIMS, RIMS

AT PSI COLD ' , . 'AT PSI COLD

THIS VEHICLE CONFORMS TO,ALL APPLICABLE FEDERAL MOTQR
VE~ICLE SAFETV iTANDARDS IN EFFECT ON THE'DATE OF

MANUFACTURE SHOWN ABOVE

YIN:

TYPE:

·II~IIIIIIIIIIIIIIIIII

7N 9M
EXTERIOR PAINT COLORS DSO

WB ITYPE GVW I BODY I TRANS I AXLE I TAPE I SPRING
133 F252 LG4 F 252 B·, 2029

CY2671-2G

I

Code Description
~ ,Front ~le'Limited Slip "

. '.
FRONT AXLE CODES (Not AppliCable On E-150 - E-250 - E-350) '. ,

Bronco'and F-150 - F-250-F-350

.2

, '.

.',,' 'REAR AXLE CODES
, .

Code, capacity (lb••)
..

Ratio
12 3800 2.73

I

18 3800 3.08

19 3800 .' . 3.55

H5 3800 4.10

H8 3800
..

- 3i.qs

H9' 3800. 3.55

25 3800 " 4.10

29 5300 3.55

85 5300 4.10

89 5300 3.55

35 6250 4.10

39 6250 3.55

C5 6250 4.10 .

45 7400 4.10

49 7400 3.55

05 7400 .4.10

65 8250 4.10

~9 8250 3.55

F5 8250 4.10

72 11,000 -, 4.63

73 11,000 5.13

W5 8250 4.00
"

DAVE GRAHAM INC. - 2012 
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10';00:-.16 Identi,ficatlon-," Codes
'* , .," • ...... ~"..... - "

,10·00·'16

AXLE CODES .
e-.i· .:\ ~:7. E.150·~E.250'~ E.3SO'

WITH
TIRES
RIMS

MFD. BY 'FORD MOTOR:CO~ IN U.S.A:

DATE: GYWR·: LBI KG
FRONT GAWR: LB - 'REAR'!GAWR: LB ~ ..... ~:.,'.,~::

KG WITH I ' "<~"'., KG
,_;.~ . nRES . . :
~.' RIMS ,,',

.' AT PSI COLD ,./ AT PSI COLD ._

THis VEHICLE· CONFORMS ,TO ALL APPLICASl:E 'FEDERA('MOTOR
VEHIClE SAFETY STANDARDS'IN"EfFECT ON THE DATE"OF

MANUFACTURE SHOWN ABOVE

TYPE: '

VIN:

~
·1111111111111111111111 .

.' ~.

10. " 7A, .... .. .. -.:-'_.
".~.' -..:,.-

, ..
• i .,~:~ ' ....

E-150 - E·25Q ~;~7350.,LJ~ITED SLIP REAR AXLE

.. ·,C2 6340

.' '., '.H9 3800

.~o,de . : ~",', - '. 'II Capacity

CY~181·2E

4.,10

4.10

3.08

3.73

Ratio '..

DSO
rAPE 'rSPRING .

B 2C2D

'C3. 6340

,.E2. t 7800

: 84 5300

EXTERIOR PAINT COLORS . "
, we 1TYPE GVW I BODY' I' TRANS 1 4 AXLE

, 138 E1 12 EY .,., T. 18

e- .,
Code -- . # Capacity 'Ratio " .. ~

.. 18" '", - 3800: 3.08 ..
.. ..

19 3800:'~ ,:' 3.55
'. e 23 5300

,. ' ..
3.54

..-.

24 5300 3.73

,33 6340 3.54

52. 7800 4.10

53 7806 3.54

32 6340 4.10

'62 8000 4.10

~- --..;...._--o;._~1 ':
+ .'.:.:;.."

E·150 - E·250 - E·350 REGULAR REAR, AXLE

I .... ~

.r \.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



,,~~dentlflcation" ~ Codes

. EXTERNAL BODY rAPE STRIPE CODES'
,~RONCO" E~150.-;:- E·250.- E-350,:'F-159 ~_F~250 

F-350 - F·SUPER'DUTY , "
MFD. BY FORD MOTOR CO. IN U.S.A." i!,\ ", :

DATE:' GVW~: )
FRONT GAWR: RE~R G'AWR:

WITH·, ,WITH
• TIRES ' ' , .' ::' : ·-'TIRES

.~ RIMS" ,-' , ... " ' ~',' RIMS
AT PSI COLD' : ," . ". 'AT ,psi COLD . ' '. -::"'

THIS VEHICLE CONFORMS TO ALL 'APPLICABLE FEDERAL MOTO'R
VEHICLE SAFETY STANDARDS 'IN EFFECT ON THE DATE OF .-

MANUFACTURE SHOWN ABOVE .

l,' -VIN:

TY~E: .III~~III~iiII~II~~1111111111111111~~IIII~ ~I~II11II\~~II
.' I

. , WB .. 1TYPE' G'Vw 1BODY I' TRANS' ,I AXLE I TAPE

133 F252 LG4 F' 342' U

DSO

SPRING

,2029

..
Code Tape Stripe .. ...

: '1
" light ',Regatta Blue/Bright ~egatta Blue

"
Light Chestnut/light De~e~ Tan2

3 Medium'C~arcoal/Red Orange

.... F-150 - F-350 ALL TUTON~S (TAPE') .
"REGULAR AND VICTORIA TUTONES (TAPE) ,

~. 7N"" 9M " '".

,'tEXTERIOR PAINT COLORS

Code Tape' Stripe

1 Light Regatta BluelBright Regatta Blu~ .

2 Light Chestnut TanlLight Desert Tan ." ,

~ Medium. Charcoal/Red Orange

U Light Desert Tan';'" Paint Stripe with,Medium
Tan/Dark Ta~ - Tape Break Stripe.

~
BRONCO EXTERNAL TUTONE BODY TAPE STRIPE,CODES

F-150' -' F-350 Em'RNAl: 860YTAPE STRIPE CODES " .
. XL SRW STYLESIDE' SOLID PAttfr:(PAINT~STRIPE)
.LESS CHAMFER STRIPES:' .. .: ~ , "' ~,,' ~~~. ~ ; ....

1

2 ,Grabber Blue: L',

., ,
~ .'~.

3 Cop~r, i

4 ., Lig~t.C"estnVt:. '.:,
".• I

~. '" 5 ~edi~m Gray -",-',.

.:

,:.', .\ 1,

, . t .... ~

DAVE GRAHAM INC. - 2012 
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'~·1 O~OO-18 .,Identification Codes
.".;'_"'... ..1'--." •

.to;,OP-18

SUSPe:.N~IQN ~ SPRING~IDENTIFIOATIQN C~.DES

'BRONCO, F:150.-';" F·250,~ F~350 - F·SUPER DUtY~

MFD.'BY.FORD MOTOR CO::IN U.S.-A.
,'DATE: ,.•, .,~' GVWR:'" -, , ... , '...... ~... .,

FRONT GAWR: REARGAWR: '.

WITH
TIRES
RIMS 1

'7.......

.~ ~ ~f. ,

WliH~ ;
. TIRES';

RIMS
AT ,PSI 'COLD AT ~~I COLD I

~·;THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR .
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF .

. MANUFACTURE SHOWN ABOVE ,.
VI:N':"~;~.~"~~ '.' .~ .:..., ... : ,," ;:"".: ~{ ': ." /Ir-'~-'-'--..

~,', J ~ '. )~; '-: ..'~.'

7N 9M
EXTERIOR PAINT COLORS DSO

WB I TYPE GVW I BODY I TRANS ., AXLE I TAPE I SPRING

133 F252 LG4 F 342 B 2D29

TYPE:

.. . " ,11111111111 ~11111111~1I1111111111111111111~ IIIIIIIIIIIIIIIIIIIIIIIIIIIII~ ~I~ IIIIIIIIII~I
~<:~'" ':. ,.~ .... '.< .. i,· . .,;' '.""'~: ,:;:,,~<'

, ; • '. .J ('" .' ' • I. :1 I ':. .:~ ':. .',. -: •

.... • f~•• • : • '\ ~ .. ". ~ ~0~:

::=============.=.-~.'==:
. UsageCoc!e (J:ront)~ :';,,:, tq;.: '~_. f" ., '~f

Front Sprin~i'Code -'""!"""..,-'---

," ~ .. ' Usage Code. (Rear). .'''-' ~ ~.: .'. . .
. " . "·,Rear Spring Code.-------

....:...... \ "!<"•.~"" \.

• ;',:: ~ . .~' .} (' .' . I ' '. •

.Code .' Part. ~umber
B EOTA~53ip-B.C • : ",

'" -

G, ... eQT!\-5~1O-CC~' • I ;~

~
'"

.. G EOTA-5310-GC~'; ~ .;:

U EOTA-5310-UC

V . EOTA-531 0-VB

BRONCO SPRING IDENTIFICATION CODES

Aux.lOpt. Usage Code (F:;~~.~),~~IN~t.~APpIlC~~le. .A~x:16pt~'l:Js,~e Code .(Rear) -:- NQ(Appl,ca~le,
., .FRONT-SPRING CODES ~ BRONCO' .. ' t REAR ;SPRING CODES -BRONCO I ~ ._", _ (':::, ';~' ..

J ··I~,·~.'.,; ~,,~ ,C.OZd.~.,,' ~'" :.I.",~.,..PEa3Trt.A~5u.·5m60b~ArN·A:- . '. '." :- ' .:. ~~ .'. ':,'.;
,_, .. ': ,'.,,' .;:.,'(:{ ~ ..~ ',f', .. i . ;';-~ ,: ..• J ,

~, ~':150,.- f·2~O ~~F~~50~-:·,f:SUPER..DUTV~. :
, . . REAR Sp,R~NG CP~~.· ,:.~t - ., . ~ u "

Code .Part Nunibe·r.·.. ;:. \' ~';, ,< ~

.A'~" E4TA~5560.-SA· - ;
',~.. - .:: ... -..,~. '" , D EtrA-5560:NA .. ..."

F-' E7TA;5560~FA _, .~... ,,~

F·150 - F·2sO - F·350 - F·SUPER DUTY
FRONT SPRING CODES

Code Part Number
A EOTA-5310-AC
B EOTA-531 O-BC .
C EOTA-5310-CC
D EOTA-5310-DC
E EOTA-5310-EC
F EOTA-5310-Fe :

G EOTA-5310-GC
·H'· ';"'E3TA-5310-XA '.
J E3TA-5310-YA

, K E3TA~531O-ZA
M E3TA-5310-AAA
N E5TS-5310-BA
R E5TA-5310-RA
S E5TA-5310-SA
T ESTA-5310-TA
U EOTA-5310-UC
V EOTA-531 0-VB ".
5 EOTA-5310-AAB ..
6 EOTA-5310-ABB .
7 EOTA-5310-Ace
8 E5TA-,5310-NA .'
9 E3TA-531 O-ABA

'f. '-
I

L E3TA-5560~KA :
V E7TA-55eo.-,RA

~"Y . E7TA-5560-YA .

, . ,7.. E7TA-5560~KA ,'.,'" --_. "'~ ~''''''.
8 E9TA-5560-AA

CY2673·2F
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·'10-00-'19 . Identification 'Codes ,10~OO·19 '

SUSPENSION....; SPRING IDENTIFICATION CODES
" E·150 ~'E·250·,~·YE·350
-~; t: ~L' ' ,.. ;\ . :

SUSPENSION·SPRING:IDENTIFICATION CODES
. ~ ~ . ::"E·150,~ E,:250~~~'E·350 .

,DATE:
:'FRONT GAWR: LB

, i. ,~," KG

MFO. BY FORO'MOTOR CO.-IN .U.S.A.
;- " GVWR: LBI KG . " ..,,} ~ .. "

REAR 'GAWR: LB'
!~ :1;;,,:,' KG

WITH I'"· • WITH
, 'TiRES' . \:. TIRES

_ RIMS RIMS
AT·PSI,~Oi.D '.'•. ' ...... "~,' ,;." ", . ,f.• :.~t~~'.'COLI;).,· ': r~, .i", ,: J ':','

THIS VEHICLE CONFORMS TO ALLiAPPLICABLE FEDERAL MOTOR
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF: .

, MANUFACTURE SHOWN ABOVE . ,_.,~,

~:i;;,:~"'\" "':: '.',. >.:.:".'" ',. /·)j,1

.<;111~1~111~111~1\1~~111111.111~1

. ,,'J I ...... \r. . . .~ .

• ~ (. • I

E112. EY T 16 . B

bso -.

;. '. - . ',: -~ :.~' . ' •. ,.- ...... ,(.:' ~"'c' ".

it, ,,' ,,' , " ~•. ' 2 .'. C 2 0

'. - ~sage qode (Front) _-J t' t, t
' ::Front Spring Code -

,. ',', Usage Code (Rear)-----
. .Rear Spring Code------- ,

.- .
. E·150 - E·250 - E350, ,.' ~

, FRONT SPRING CODES

.'
~ ,

t: .E·150:- .E·250 - ,E~350

~.. REAR SPRING CODES

. ·••• "';t •

:!: ">'.' ,••

Code Part Number .'4;-'

,f' A ".', .09TA-5560~ZA" ......

C
",t.,' :E1TA~556o-ACA.. _,;.'~: .....~.'. " ..

'~F E1TA-5560-ALA

~09TA:'5560-LA
; i

J

"t< 09TA-5560-HA
.;,/

'I

L: .' E2TA-5560-ARA ~

~.~ .M .- ...·.El TA-S560-AGA : .... ••..-' # ""'-4-· ~ -~

;
'N-

o E1TA~?5~O~~HA .......
~7t ..0'.'1 ......

'p 09TA-5560~A~A ,\ ..... .; .' ~ , .

.,' Q EOTA:05560~BVA
.~ '-

f r~ .

T 09TA-5560-KA
!

W. E7UA-5560-AJA '.
Y D9TA-5560-AVA :

Z 09TA:'S560-JA""" '"·'1. ,,:: ~ 0
.~

. i.

',~ o. of

.... J.

\1

.;. • I .. ~

Code Part Nu~~f,
.. 11

.:

F D5UA-5310-HB'

G 05UA~?~i O.~JB .\' , -
H 05UA-531 b~KA .~ \

J 05UA-5319~Li~:::~'

K 05UA-5310-MA:: :

L 05UA:53'1 g-R'A . :

M ..q5U.A~53·1 ~-'~~' l ' \

N f~JD5UA-5310·UA . t~

0 ,05(j~:531O-VA
p D5UA-531 O-ALB~

:".1. .. oR - ..D5UA~531 O-AMB ,'-

S 05UA-5310-ARB

T ' 05UA-5310-AUB

1 E7UA-XA

2 E7UA-YA

3 E7UA-ZA

4 E7UA-AAA

5 E7UA-BAA

6 E7UA-CAA

7 E7UA-OAA

:~-;,Xf 'E6US-AA

DAVE GRAHAM INC. - 2012 
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"10-00-20 , Identification' ;. Codes

" DISTRICT.SALES OFFICE (DSO) AND .. , .
WtiEELBASE (-WB) CODes

BRONCO, J:·150 - E·250 - e·350,
·F·150 .:... ·F·250'~. Jr·350 ~F~SUPER DUTY

,10-00-~0

,'AI PSI COLD

DATE: , '
FRONT GAWR:

MFD. BY FORD~:MOTOR.CO.JN U~S.A.
.. . ~.. .

GYWR:
REA~GAWR:

", ":' , WITH .;~
·TlRES'··
RIMS i

AT PSI COLD

:"~I:rH

'TIR~S

RIMS

..... ~

!

THIS 'VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR
. VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE'OF ~
" " ., MANUFACTURE!SHOWN ~BOVE ','~ .. ' .

VI'N: J.'. . '. ~.~ .•
',' . I

TYPE::II~I~~IIIII~~II~IIIIII~II~I~111
, , ..... :" ''; '. '! .~, :':" ,;

7N . " ">~9M' ~ '. ~.. :; 21" '.

EXTERIOR PAINT COLORS DSO

: we' TYPE GVW" BODY I TRANS I AXLE I TAp,E ",I.: SPRING

....----+--tiillJ; 'F252 .;'·~,~G4 .. ,·F 342 'B:,' ~ 2D2~

DSO - FSO~ PTO(DOMESTIC, FOREIGN AND SPECIAL ORDER)

The D.~.O. space ~i11 show a two-digit code numb~r of the district which
ordered the.unit (see,chart below). This cOde will appear on all units
domestic or' export. If 'unit is bui,lf on a D.S.O., F.S.O., P.T.O. (special

.' : " ,''':'. #. orders), the complete, order number is under the D.S.O. spacer after
. the district code number. :'"

E·15Q,·~ E';250'~ E·350' (Econollne .
',~ Club~W.g~n)-· ,'- ~ ,"

,
...

I Wheelbase (Inches) , ..
I'

I
.. ' .

I··
Bronco '\.'<.-'-1 f

105

. 117'

133
'·137 .

';. 139

124,,~': .

138
158.. ".-.'

176,· ,.:' ,

. ': ,~ ,~' . ' - , 1~7 '

.;. ,.' ',155. ~;'. ,. " 161

:.- 161 ~1~

.. 168 .~ ' ," " 178'

208

"':,.

1'1 '
12
13
14
16
17
2'1
22

,23, -
24
26
28
41.
42
'43'
46
47
48

~.,.. ' .District" '.

Boston
., Buffalo'
New York

, .. Pittsburgh
Philadelphia

I Wa~hington

, Atlanta .
, Charlotte'
Mernp~is
Jacksonville .
New Orleans

.Louisville
Chicago

: Cleveland
Milwaukee
I.ndianapolis
Cincinnati
Detroit

Code,

, 52
53
54
55
57
58

'·?1·
72
74
75
76
83
'84
. 85·

. 86
",87.'

89,
90's
0'0' ....

District

. Dallas ': '.
Kansas 'City

, ., 'Omaha,' '.- ~ .'
St Louis',. -. ....
Houston, :' '. ~ .~= .
Twin Cities·'.· .
Los Arigeles'~'"
San Jose " ;

·Seattle .' ,
·Phoe'nlx· . , .
Denver' ' . /;

. Government '
Home Office Reserve, , ,
American'Had Cross
Recreation Vehicles.'~" .., ...

.~Y' Cor:np~ny, .:' ..... , ,:
.. Transportation' Services. .

Export I

~p,ecial

Ford .of canada .
.Mercury Regions: Ford Region.

A1' Central B1 Central
.A2, Eastern B2 Eastern.
A3 Atlantic B3 Atlantic
A4 Midwestern B4 Midwestern

.. A6 Western B6Western '
, ~·A7 Pacific '87 Pacific

'AS Great lakes Be Great Lakes
11 ~rt 11 Export

. .... . ~.

" .,.. -:,': ' CY2392·2J
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Mainten'ance'
, " ,. .' .,,: ~ ',., . *, I ,'. , •

10:'02~1

SECTION 1O~02··Ma·hltenarice
: . • '.' .-.' '. : ':.,' ". ?~, , ' .',' . '!" . ~ :. ,;'. ~, ' ......~ • '.'

-.~,

,"",

. .\

SUBJE~i" " .J' .;:,'; '..~,;" " •. 1 :'P,A~E
MAINTENANCE~" ~ ','.'''; ,,' ,/t,,'. '/,,' '

Scheduled Ma'intenance.Erftis'sions·:.,: ~' :. "...'.. :';." 10~02-1
,,~: ,,~, .. ' " . .. ~. ~ ',' :. . .:.'? . .' .' .; '. " ...

'",

.,,:>. '\

SO'BJECT. .', .. l.. , • • '. pAGE"
_ :- .. {:'; ,." "'·'~v .',; , ,'.' , .' :.. :'

VEHICLE APPLICAliION· ....••.•• 'j, •••••••••••• ,:. 10-02-1

r·\', . __ i
"".t. ~....~.:- ......

• 0.,).' ::- ..... ~~. ., \ ... ~... ...

VEHICLE,'APPLICATIO"N' :~ ,,~.. ~. J'~. ~ .. ,.~~.:
• ,,: ' ; " .' !.- ,.; ~' 7 ' '. ;'," .•' '.' " '. " )' \

E-15Q-E-350, 'F-'150~F-350 and'F-Supe'r D~ty;
'and Bronco Vehicles.' 'J"~

~ ~ ~ ~~ ..
.:'

, .'

" \"

..
, ,

..• ,;,.,., , :: :' . !.. :-7' : ,.l .·r·

;:", .'.'. ,

The scheduled and non-scheduled maintenance '.'
recommendations are included in :this Section for
reference. the' e'mi,~s.io:rr, sy~ten)s· scheduled,
maintenance.,service$.andJh~,vehicle maint~nance
services are;~·separated~:..~ae. sur~;. :to' perform ~II
maint~narice/~ervices :by referring;'to both Sections
of the sc~edule. '~. -.:., " ...

It s~oul~' be~hoted,. how~v~r,·that any m<;>dification
of the;emission' cqntrol ~ystems.~ould .create liabil;ty
under"Feder~1 LaW,~(Ui~&~) .ifm~de priqr the first sale

.. .;~~ ..

."" '...... • " ,':- '~'J III ".

af1d·~eg·i~tratiohand, u'rlder.the law'sOf:~~me states,
,if :'-rn~d.e·:lher:~after.· Further, .fegeral 'law, prohibits

. vehicle~manuf.acturers or dealers and pther persons
. engaged"in the business' 'of repairing,-"~servicing,

selling, 'leasing, or.trading .r:J.l.Otor vehicles as well as
fleet operations fro",.> knowingly remov.ing or
renCiering an emission', control system~' inoperative
after sale and deliv~ry~. to an ulti.mate purchaser. In
Canada, modifications of the'. emission control
system coUld create . liability .under .applicable
Federal or Provincial 'laws.· '. ... ' ".~' . '

.. i.'

" Seniic~ Bulletin or sh6~n on th'e:'Vehi~Ie" Emission
Control Information Decal which is located on' or

~. ' '" : .near the engine, or the emission' 'systems' may
become inoperative. .

If. .an engine is· equipped with. a "Dura-Spark"
ignltipl1', system and any high tension "ignition wire
was detached from a spark plug, the distributor cap, \
or the-coil tope.rform. a maintenance operation,'

.... S;licor:l~ 'Di~lect~ic Compound' ;lWA~10, '~', D7AZ
, ~'. 19A331-A ·(ESA-M.1 C.1,71-A) or equivalent] must be

~applieQ :to the b'oot before reconn~~tion. Using a
.. ~small qlean, ~cr~wdriver, ,apply a'·' thin· layer of
.SiI!c,9..ne Di~lectric_.Co~pound on the entire int~rior
surface' of the boot. .,.. . ". '. .

As a safety .preqaution, b,~fore starting the engine
to p,erfor.mmail1tena·nce, ,m.ake·' sure the

,~,·transmission' selector' 'is in Park" (Automatic
Transmission) or' Neutr.al (Manual Transmission),

., tne parking brake' s.et and: ,ttT~ wh~els bla,cked.

Sc~e~duled M~intenanc'e" 'Emissions.
An' E'mlssion'~'System~s": R'e'quired' Maintenance

Chart ,tor each truck moder'is .Iisted Q~' t.t,le .follqwing
pages: . ..' -. ',"

T~e Emission Systems Required Maintenance
Chart lists th~.items required tg'maintain the'vehicle
emission system~' atlev~,~ .(determined by the
Federal Government: (Environmental Protection
Agency).. Refer·~to the appropriat~..,Sections~ .. ;of. the··,-,
Engine Shop Manual·~nd. the Engine/Emission
Diag~osis Manual*"for the .Maintenance .,'
Procedur~s, which are related to the items. listed on
the m~intenance schedule. Use these procedur~~ , '.'
to perform the req~ired emission system ' ",
maintenance .i'tems listed on the maintenance '.
charts. . .' ....;.~ , .:

Maintenance service~~~iu~tri1en~s must. conform' ,
to specifications contarned in the Engine/Emissions ..
Diagnosis Manual*, to., those~ .. listed·, in the Truck .,
Performance Specificatior:ls j~sue of ~he Technical -. -.

."

:" ' :.1 .oJ ~ .. ~ .; t .. ~ ..' "
. i'"':"
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1.0-02-2'
, \

~ , "......

MAINTENANCE(Co~tlnued)

TO ASSURE THE· DURABILITY· OF YOUR· ~. "\'iTi;j·AN·,:·FORI):S~.RVlc.f· PAAi"S'FO:Fi ·SUCH
VEHICLE ·AND ·ITS EMISSION CONTROL' MAINTENANCE OR REPAIR. IF OTHER THAN

.SYSTEMS IT IS NECESSARY THAT· SCHEDULED ~. :.~ FORD OR' MOTORCRAFT PAR.TS OR FORD,
MAINTENANCE, BE PERFORMED AT THE ' AUTHORIZED, REMANUFACTURED PARTS ARE
·DESI G NATE D INTERVA LS. FOR D. .·..USED FOR MAINTENANCE REPLACEMENTS,OR·.

"'R"ECOMMENDS THE USE OF GENUINE' FORD " FOR THE SERVICE OF COMPONENTS
:REPLACEMENT·PARTS. YO.U'·MAY, HOWEVER, A.FF~eTING EMISSIONS CONTROL. THE', ,:
ELECT TO . HAVE . M AI NT E NAN. CE, OWNER SHO~LD :ASSURE·HI.MSELF 'TH.AT·
REPLACEMEN.T, OR 'REPAIR OF THE SUCH PARTS ARE WARRANTED BY THEIR
·EMISSIONS.CONTROL DEVICES AND SYStEMS. MANUFACTURER _TO ,.BE EQUIVALENT TO
(THE COST OF WHICH. IS NOT COVERED BY .' GENUINE FORD' 'MOTOFf COMPANY PARTS' IN'
WAR RAN T Vl -PER F O'R MED' BY:" ANY" .: ' :- PERFO'RMANCE' ,AND DURABILITY. PLEASE'
AUTOMOTIVE REPAIR ESTABLISHMENT OR CONSULT YOUR WARRANT\( 'BOOKLET ,·fO~

¥INDIVIDUAL AND MAY ELECT TO USE OTHER COMPL~TE WARf:1ANTY INFORMATIO·N. '
. .. ( l ~ .. .; .... ' ..

f : •• ".

. CURB IDLE
SPECIFICATION

IGNITION
. TIMING

SPECIFICATIONS

ADJUSTMENT'
PROCEDURE

,~. NOT~S

E6A~-9C48~- 1. L . SP K·P\.UG-AS -4 NON CATALYSTADJ+::1i~~~J~7'ER G2-_·0_.2_-,O_~_6_ l - · ..__ ~II!IIIII_•.•'R.42
H•T .OF.,.VEW_ICl.C.,.::.'".'~""'.:.'_/_ ....

EN~ ." . .-" SPARK PlUG ..-FAST:IDLEl"-' ,';
TYPE" . GAP. SPECIFICATIOt;JS .' <,' TYPICAL VEHICLE EMISSION,'.. ",S~;qfIGATIONS

CqN!ROL INFORMATION· DECAL (OVER 8500 'GVW) ,

FORD WOTeR COMPANY
ENGIN_ EMISSION CONTROL INFQ MATI.ON, .... ..IIIIIiiiIIN·.... . .. ,

SET PARKING BRAKE. AND BlOCK WHEELS. CURB ([l.E': ~UST BY TURNING CURB IOLE
MAKE ALL .~USTMENT~ .WITH EN8INE AT SCREW:, _
NOItMAl OPfRATING ~.r-PERAT\JR£. .~ MANUAL. TRANS.', 800 RPM IN NEUTRAl
,ACCESSORIES OFF. . '.. \ . AUTO. TWAH'.'. ISO RPM IN DR'VE

'IGNITION T1W'NG':'OISCONNECT"AND 'ItLU8 REPLACE AIR' clEANER AND RESTORE .
.. ~~S~:I~~~ON vr~~N~-I:t~t~··,_PUT ..,'t \ • '. ALL VACUUt.l CONNECT'OHI. ~

,~NUAL TRANS.:'- .BTDC•. 800 RPM MAX. SEE, SHOP ,M.\HUAL .FOR .CHOKE AND IDLE
RE~~~~~:cUu8~ :J'~' 8~ORPt.C MAX. . . MIXTURE AOJUSTIENT INFORMAT'ON.

;........
FAST IDlE- REMOVE' AIR ·CLEAHER. OISCoNNECT
AND ,PLUG EM VALVE. ".ROTTLE KICKERmo •
ANO PURGE CV VACUUM HOSES. PUT ',AST •.

, IDL,[ SCREW ON :THE SPECIFIED STEP OF' ~.'
THE', FAST ~DlE CAM.1l4E TRANS IN NEUTRAL .

AN,aJB'i~Sht~., HIGHEST IltP-! ~

rWTO' TR~S.1 KI=-=P:m
RECONNECT EGA Jt~~E R~ PUR. eft. ~ .

~~MJJLfo'K~~ \"JiNYT~I:OLO •. ,'.
ADJUST Rp:. ' .
. ~UAL TRANS.- 1100 *50 RPM IN NEUTRAl nus- VEHICLE CO....ORMS :1" "S. EPA AND

4UTO TRANS.- 1700 *.50 IItP" IN ~UTRAL CALIFORNIA !REGULATIONS APPl:,";-~LE TO
DISCONNECT MANIFOLD VACUUM FROM TK. 1989 WOD€L YEAR NEW HEAVy-OUn ':;"~INES

, , INTROOUcm INTO COMIl£RCE SOLELY F
SALE IN CALIf'ORNIA.

): .: ":;<t',\.•

,\..'\.

iGNITION -.
," ". TIMING' .

SPECIFICATION

~. ;ADJUSTMENT
. ' 'PROCEDURE

.' -'NOTES
, . '\ ENGINE \/ACUU~' Hose:· .
: .::~.~ ~ . 'ROUTING' (TYPICAL)' , "', ,

", r
Q
•·~~~~"''''''·\~---~,F~O'!iR~D~''~O~TO~R~C~O''~~~N~'Y~'''''------~VAIi!ll!!!C~UU~"'~'H~OIi!l!SE~RO~U~TI~NG~"'--.-.I- ........._ ..._-..

5f#d,:." I.MPORTANT VEHiCLE wNFORM.AtION ~' ~,' , . \'+',

• I..

.! .

+

. "

'.. -'-" .' .~ .. _.-: ' .:..
~ <.. ,

I
I,
I
I'

;: 'io-~----'"
t·,l! .-I1!~~~!Ii-~~III~'. ,;, :I!'u,,--_~~~
~'

:THIS VEHICLE .IS ,EouiPPEO WITH. EEC I. IEFI SYSTEMS., IDLE
SPEEDS AND IDLE MIXTURES ARE NOT ~OJUSTAB~E. SEE' SHOP
~MANUAL- FOR ADDITIONAL JNFORMATIC:~. '. .

'ADJUST IGNITION ·TH.tING ·WITHTHE. T.RANSMISSION IN. NEUTRAL.
PARKING BRAKE SET AND THE WHEELS BLOCKED. ENGINE MUST BE
AT NORMAL OPERATING TEMPERATUR~ . !~ .~. ..

(I) . TURN ..OFF ENGINE. . " ' ,. '-. ,... .
(2). DISCONNECT THE IN-LINE SPOUT 'CONNECTOR '( oQD- OR -oil. ).
(3) RE-START PREVIOUSLY _WARMEO-UP ENGINE.. ';, .',
(4) .ADJUST IGNITION ,TIMING .. TO 10· BToC.
(5) T~RN OFF.. ENGINE AND RESTOREELECT~ICAL CONNECTIO.N. .' I. "

. FIRING'- ORDER'-' 154263'78 '

THIS 'VEHICLE~CONFORMS TO U~S_ EPA REGULATIONS APPLICABLE
TO: 1989 MODEL YEAR NEW LIGHT-DUTY TRUCKS. caMPI lANCE " .

.. DEMONSTRATED AND ~PESIGNEP fOB PRINCiPAL' USE BtLQW '
< 4000 "fEET FOR· NEW VEHICLE'COMPLIANCE ABOVE 4000
FEET. SEE SERVICE PUBLICATIONS.

ENGINE'
TYPE

SPARK PLUG.
GAP SPECIFICATION

. TYPICAL VEHICLE EMIsSION ' .
CONTROL INFORMATION DECAL.(UNDER 8500 GVW)

A1~18·2B
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MAINTENANCE (Continued)

Malnteha'hce
"" ' .'"-4.-....

,- 10-02-a

"'"'.-'"'-

Maintenance Schedule Applicable To Bro~co, ' ,," ... C~talyst EqUIP~ecivehl~les R~;qulre;U~leaded" .
E-150, E-250, E-350 and F-150, F-250, F~~~O, ,:.~. -,:.: Fuel Only·", ":, ..," ..' . .~. _.
F-Super, Duty·Trut?ks i~' '_' <.. , ..'., " .;,' .:',~'-~; J. , "", Maintenance:'Schedule G~Gasolii1e Engine.' . ,
,Two maintenance s.6he'dul.es ar~ specified'forthe' .~:;.'t, •.. Equlp'ped·Vehicles'with Heavy Duty Emissions.

1990 model Sronco, Eqon.oline and. F-'Se~.ies .~rucks~, 't'(Qver; 85,00 pourids,GVW). . '
The¥. a~~ identified, -bY:·~b,e J~~te.rs,' B~~",' a~.e~~·~·, ,Th,et. ;"" ~ ';orhe--" G,"i mafntenance schedu'le is 'used for the
application of .the vanou~malntenance schedules ,,:. 'following'unleaded fuel vehicles wi~h 4.~L 5:8L and
are as follows. ~'. . . " . : ,7.'5L EFI engines. : '.. .
Catalyst Equippec;l' V~tl.ic,e,- Requ'.re~ ..~nlC!aded " ' -.• ·F-150/F~250/F-.350" ',.
Fuel Only, , - . ~ . .,. - ..... . " 'F S D t

. . • - uper u y
Maintenance SC,hedule. '~.~"-Gasoline Engine' '. . '" .
Equipped Vehicles with tight Duty Emissions . ~ . _ • ·E-250/E-350, and_Club Wago.n .
(Under 8500 Pounds"GVW)', . Maintenance Schedule ~'E"-7.;3L Diesel

: .' Thefollow'ing .catalyst equippec;{ vehicles". ' . Engine Eq&:ilpped Vehicles . , .
. designated for use ~ith "Unleaded Fu~1 Only",' , ' ·,·The r~E!! maintenance sch~dule'.is used for. the'
,should. be, maintained according t9 Mainten~nce , following- Diesel Engine Equipped ,Vehicles:. ,' ..
Sch~dul_e, ".8." ....' •. Heavy' DutY F-250 .. ' .

• F-150, . "'- - -, .... -
· .' ," . .....~. - , ..• F-350,

.eE-150(E-250 and Club Wagon :..',. "~F-Super Duty

- Bronco,_: -Heavy Duty E-250 "
-', ,. .1 '~~,E~350 ,::' .....

... ". • .. .. I ....~ ••

. .REQUIRED MAINTENANCE· SERViCE
~~OCEDURES ",

Refer to the'appropriat~-Sections 'of ·the I;ngine
Shop Mariual and the Ehgin'e/Emission Diagno$is*'

',' manual 'for the reqUir.ed ';maintenance servJpe
~ , .. ' ~procedures.·, '. . .... ,-..' .

....,

'. ~ -

',......
.'

(... '.'

...
. ,

.-
.. ',". '

. '.' -, ",

~'

•• j ~." "

.', ~> •

·Can be purchased as a separate item~
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Maintenance
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. ~...... '..~.:. , .. ".

MAINTENANCE (Continued)

!.:'

( .'I.;;. .... :~.•. _..... ~ ~, .' ~

.' " . -
NORMAL DRIVING SERVICE-,lNTERVALS "7 ~ERFORM' AT THE MONTHS O~ DISTANCES SHOWN, WHICHEVER OCCURS F,IRST.

MAINTENANCE'OPE~ATION . MILES (Thousal1ds) 7.5 15 22.5 ,.30 37;5 ,45, ,~52.5 60 67.5 .75 82.5 90, 97.5 105 112.5 120
~ILOMETERS (Thousands) " 12 24 36' ·..48 60,,~ 72 8~ 96 108 120 132 1+, 156 168 . 181 193

Emission Control Systems ' ' ' i1: i ' ,. .. '

'.
Change Engine Oil' and Oil Filter - every 6 months OR

~ . . , '8 8 8 8 B 8 8 8 B 8 8' 8 8 "8 B b'-' ~

Replace Spark Plugs - Standard .. ~ .
"

. . B .. .,' 1.. .'~• .b "j .,b . " b~
~

Replace Coolant -every 36 months OR 8 8 8 b
·Check Cooling System, Hoses and Clamps " , . '. ..

AN~UALLY~ ."

Replace Air Cleaner Filter.; ~ 8 ..' .. -.1; ., '.- " b "
,:t b" Y1'~ \.4: .• b,

Replace Crankcase.,Emission Filter , .. 8 b " '" b ~.I ~• ~ b

·ChecklClean 'Idle Speed Control Air Bypass Valve .' '1
. ... ~·"I' (b) "

:- .'
(b).

·ChecklClean ThroHie 80dy ..' . ~ f .j-:
,I

':.
~ ),,' (b) ~ . (b)

"

"Replace PCV Valve ••i "
"t . ~ . b/1,: .- ,~.- b

Replace Ignition Wires ! , , .- .' .- .. b , , b
·Check Thermactor 'Hoses arid Clamps#

.,
li . b"

Inspect Drive 8elt Condition .' . .~ b b
Other Systems

, . . , .,

Check Wheel Lug Nut Torque* 8 B B 8 8 B 8 8.. , ,
Check Clutch Reservoir Fluid Level '. .~ 8 B 8 8 8 8 " ' 8 8'
Lubricate Transfer Case,Shift Lever Pivot 80ltand Control Rod .. ",

~

Connecting Pins .. 8 8 8 B

Inspect and Lubricate Automatic Transmission Shift Linkage (Bellcrank System) . B 8 8 '8 B B B B
Inspect and LUbric~te FrontW~eelBearings . ; " '.' ,,.,,. . 8 8
Rotate Tires

.; ..'

8, 8 8 B 8J"

Inspect Disc 8rak~ System
.....

8 B
Inspect Drum 8rake Systems, 'Hoses, and lines : '. \ 8 B
Inspect'Exhaust System for Leaks,' Dam'age or Loose Parts ; " 8 8,.

-, Irisp8ct and Remove any·Foreign' Material Trapped by Exhaust System' Shielding B' , 8 B 8 8 8 8 8
Inspect Parking 8rake System for Damage and Operation 8 8 8eyond 60,000 miles/96 000 km

Lubricate Throttle 8all Stud B 8
continue recommended maintenance
operations at intervals indicated for

Lubricate Steerin~ Linka~e, Driveshaft U-Joints. and Slip' Yoke 8 8 B 8 8 B B 8
0-60,000 miles/96 000 km

if equipped with rease ittings
Lubricate Caliper Slide Rails 8 8 B 8
Lubricate Front Axle R.H. Axle Shaft Slip Yoke (4x4) B B

. lubricate F~ont Axle Spindle Pins (F-350 4x4) 8 8 8 8 8 8 8 B
Inspect Spindle Needle 8earing Lubrication (4x4) 8 8
Inspect Hub Lock Lubrication (4x4) 8 8
Change Transfer Case Oil (4x4) 8
Change Manual Transmission Oil (HD M50D/S5-42 and Warner T18) 8

# Identifies emission related checks or inspections. Eligibility for emission control systems defect and performance warranties and emission recalls are not contingent upon the
performance of emission related checks or inspections.. . . .. . . _ -,

* Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to
proper torque specification. at 500 miles/800 km after (1) any wheel change or (2) any Qther time the wheel lug nuts have been loosened.

,·,MAINTENANCE SCHEDULE"S - NORMAL DRIVING CONDITIONS 'j , , ,,""

" F~150/250and'Bronco Unleaded Fuel Vehicles wlth'L1ght Duty Emissions (Under 8,500 Ibs. GVWR)
B- Required for all vehjcles.",,. . <>' / ~:",/' '! ,. " .: , ..~ -, '_" . .\; .•• : '" ,:', ,,,.' ::••:. ;:' d

b- Required for 49 States ,vehicles and recommended only fo~.Califomia and Canada vehicles. ~ ;". '_ ~,
Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. ' .' -. '~- ': ," " . , , ' .'

, (b) - This ,item not required to be,performed. However,. 'Ford recommends that you al$o perform maintenance on items designated by a'l(b)" in order,to achieve bes~' ".,
, vehicle operation. Failure to .perform this recommended maintenance,.will not invalidate the .vehicle emissions warranty or manufacturer recall liability.

I /1 At 60,000 miles/96 000 km, your dealer Will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles.

• Check means a functional measurement "of Syste~s' operation (performance, leaks or conditions of parts). Correct as required.
NOTE: Refer to page 2 of the Maintenance Schedule Record Log book for~'NO COST PCV VALVE ~EPLACEMENT."

I.

CA1337S-2B

• Operating during hot weather (above gooF, 32°C) and carrying heavy loads and driving in
hilly terrain.

• Operating at maximum loads. '
• Towing a trailer or slide-In' camper.
• Door-to-door delivery, police or taxi.
• Operating_ a transmission mounted PTO.
EXTREME SERVICE ITEMS ,
If your vehicle is operated off-highway, perform the following items every 1,000 miles
(1 600 km). If your vehicle ls.operated In mud and/or water, perform the following items daily: :
• Lubricate front axle spindle pins, steering and clutch linkages, axle and drlveshaft U-jolnts

and slip yoke If equipped with fittings.
• Inspect front wheel bearings and lubrication. .
• Lubricate automatic transmission external.controls (Bellcrank system).
• Inspect disc brake system, lube caliper slide rails. ,
• Inspect drum brake system, hoses and lines.
• Inspect exhaust system for leaks, damage or loose parts.
• ~ubrlcate clutch release. lever pivot (7.3L and 7.5L)..

UNIQUE DRIVING CONDITIONS
If your driving habits FREQUENTLY include one or more of the following conditions:
• Short trips of le88 than 10 miles (16 km) when outside temperatures remain below freezing.
• Towing a trailer, using a camper, roof-top carrier or carrying maximum loads.
• Operating in severe oust conditions.
• Operating during hot we.ther in ,stop-and-go "rush hou~' traffic.
• Extensive Idling, such as police, taxi or door-to-door delivery use.
• Snow plowing. .
• High speed operation with, a fUlly'loaded vehicle (Max. GVW).
Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4800 km) whichever
occurs first. '
Checklregap spark, plugs ever'j 15,000 miles (24 000 km).
"AIR CLEANER and CRANKCASE EMISSION AIR FILTeRS
- If operating In severe dust conditions, ask your dealer for proper replacement intervals.
AUTOMATICIHD MANUAL S-SPEED (S5-42) TRANSMISSION FLUID - Change each
30,000 miles (48 000 km) - If your driving habits frequently include one or more of the
following conditions: .

DAVE GRAHAM INC. - 2012 
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MAINTENANCE (Continued)

~aintenance

MAINTENANCE SCHEDULE G- NORMAL DRIVING CONDlnONS , .~,., " , " ~ \
F·150/350 and Super Duty Unlead~ Fuel Vehicles with 4.9l, 5.8l, and,7.5L· EFI Engines and HeavY',Outy ,El11lss,lons (Over, 8,500 ,ibs. GVWR)
G- Required for all vehicles " '. ' . ". . " ,' .
9 - Required for 49 States vehicles and recommended only for California and Ganada vehicles. .' _,' . ,; . . " .- _. '
Ford recommends that you perform maintenance on alldesignatedite~s to ach~eve,best vehicle op~ratiQn~,\ ,} '" ~ ...." ,
(g) =; This ~emnot required to be performfiKJ. However, Forc;t recommends' that y~ al~ perform maintenance on it~ms designated by a "(g)" in order to actlieve

best vehicle (jperation.~~lure to, perform. thi,s r~mmended m~intenan~. will not invalidate' the vehicle emissions watr~nty or maf'ufaCt4r~r recall liability:
NORMA.L DRIVING SER~ICE INTERVALS...;..;. PERFORM AT THE ,MONTHS ~,DISTANCES,. SIiOWN, W"'IC~EVEt:tOCCUF\SFIRST~

MAINTENANCE MILES (Thousands)' 5 ·10 15' 20 25 '3035 40 45 50 55 60 65 70 ... 1.,5 80- 85 90 .95', 100 .':'105 110 115 120
OPERAnON KI~OMETERS.(Thousands) 8 -16 24. 32 40 4856 64 ,72" '80 88 96.. 104 1121120 128 136 144 152 1~ 168·. 177 184 ,193
Eml88lon COntrol 'Systems " -" .' " .

Change Engine Oil and Oil Filter~ G G G G G G G G G G G G G G
every 6 months OR' , . ." ,

Replace Spark Plugs G

Replace Engine COOlant - ' G
every' 36 months OR ' G

G G G G .. G

g

'G

G G G G

g

c g

.. ,*Check Cooling System, Hoses and. Clamps

Replace Air Cleaner Filter
,Replace Crankcase Emission'Filter

.Replace PCV Vatve,
Replace .Ignition Wires

~Check Themlactor'Hoses and Clamps#
ChecklCIean'ldle Speed Contro1 Air·Bypass Valve

Check/Clean Throttle Body

InsPect Drive Belt Condition G

G
G

G G,

g
g

, g/1

g-

(g)
. (g)

G

ANNUALLY

g g
g
g
g.

g
.. (g)

'(g)

Other Systems
Check Wheel Lug Nut Torque.
Check and Lubricate Clutch Release Lever
(7.5L) .... '

Check Clutch Fluid Reservoir Level '

. Lubricate Transfer Case Shift Lever Pivot Bolt
and COntrol Rod Connecting Pins

Lubncate Automatic li'ansmission Linkage
(Bellcrank System) ,

Lubricate Front Axle Spindle Pins, Steering
Linkage, Driveshaft U-Joints and Slip Yoke if
Equipped with Fittings

G G G G G G G G G G G G

G G G G ,G G G G G ,G .. G

G G G G G G G G G G G G

G G .' G G

G .G G G G, G G G G G G G

9 G G G G, G G G" G G G G

t ...... ~. ..

Lubricate Front' Axle ,spindle Pins·(F-Super Duty) G G G G...
Rotate Tires !, ' G G G G G ; .• '

t----------.-..;...:........;----.....;.-.---+--+-+--+--.-,t---t---t-+---+-......--t----tl---l !: . ,
~:K:a Disc Bra~e~, Sy~tem" Lube ,Caliper Slide G . G G G

Inspect Drum Brake System, Hoses and Lines G G

Inspect and Lubricate Front Wheel Bearings G . G

Inspect and Remove ariy Foreign Material G.G G G G G 'G - G;
Trapped by Exhaust System Shielding

'. " ~Beyond- 60,000 miles/96 000 km:' " .
_continue ,.recommended maintenanc~ op~rations at
... illteryals indicated.for O.-60,~ !fliles/96 000 km

Inspect Exhaust System for Leaks, Damage or
Lpose .Parts . ,. -.- . ~'

Inspect Parking Brake System for Damage and
Operation '.

Inspect Parking Brake Fluid Lev~1
':(F-Super Duty) .. ~ ", '.
Lubricate Throttle Ball Stud
Lubricate 'Front Drive Axle R.H: Axle Slip:Yoke .
(4x4) "

:Inspect' spindle Needle Bearing· Lubrication (4x4)

Inspect Hub Lock Lubrication (4x4)

Change Transfer:Case ..Oil (4x4)

G

G

'G ..

G

G

G

G' -

G

G
G
G

·'.1

G

Identifies emission related checks or inspections. Eligibility ,for emissio.n control· systems defect and performanC?e warranties an~ emission n~calls are not contingent ~pon the
performance of emissioll related checks or inspections, '. '~ , .. ,. . . ,. ' . . ... ,~- " ' . . '~ .

• Wheellug.nuts mustOe retightened to proper torque specificatio~sat 500 miles/800 km of new vehicle operatiq'1 (100 miles/160 km .and 500 miles/800km for vehicles eqUipped with dual
. rear wheels or, eqUipped f~r showpI6wi~g). See yC?ur Owner Guide for prop~r torque specifications. Also retighten to proper tqrq~e specification at 50.0 mil~s/~ k~after (1) any wheel

. chan e or (2) any other tIme the \Vheel ,lug ,nuts have been loosened. .' , , '.

.1 /1 At 60,000 miles/96 000 km, your dealer. will replace the PCV Valve at no cOst except Canada vehicles.

• Check means a functional measurement of Systems' 'operation (performance, leaks or condition of parts). Correct as required~ ~
NOTE: Refer to ~, 2 of .the.Malntenance SChedule, Record' Log ~k for "NO COST PCV VALVE R~PLACEMENT!!' .:

. UNIQUE DRIVING CONDITIONS ' •
If your Cfriving habits FREQUENTLY include one or more of the'following conditions:
• Short trips of1_than 10 miles (16 km) when outside temperatures relJlain below freeZing.
• Towing a trailer, uSing a camper, roof-top carrier or carrying maximum Iqads. .
• Operating in severe dust conditions.
• Operating during hot weather in stop-and-go "rush hour" tr~ffic.
• Extensive idling, such as police, taxi or door-to-door delivery use.
• Snow plowing.
• High speed, operation with a fully loaded vehicle (Max. GVW).
Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) whichever
occurs first.
ChecklRegap Spark Plugs every 15,000 miles (24 000 km). '
AIR CLEANER and CRANKCASE EMISSION AIR FILTERS
- If operating in severe dust conditions, ask your dealer for proper replacement intervals.'
AUlOMAnCIHD MANUAL S-SPEED (S5-42) TRANSMISSION FLUID' - Change each
30,000 miles (48 000 km) - if your driving habits frequently include one or more of'the
following conditions:

• qperatinQ during hot weathe~.(~boVe 9ci°F, 32°C) and carrY,ing·heavY loads ~nd driving in
hilly terraIn. ,'., " - .'. --

• Operating at maximum loads, .
• Towing a trailer or slide-in camp&r, . , .
• Door-.to-ddor delivery, police or taxi: _
• Operating a transmission mounted PTO.
EXTREME SERVICE ITEMS ' . .,' .
If your vehicle is operated off-highway, perform the following items every 1,000 miles
(1 600 km). If your v~hicle is operated, in mud and/or water, perform the following items daily:
• Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft U-joints

and slip yoke if equipped with fittings.
• Inspect front wheel bearings and lubrication,. .

, • Lubricate automatic transmission external controls (Bellcrank system).
• ,Inspect disc brake system, lube caliper slide rails.

. • Inspect drum brake system" hos~s and lines.
• Inspect exhaust system for leaks, damage or loose parts.
• Lubricate clutch release lever pivot (7.3L and 7.5L). CA13379-2B
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MAINTENANCE (Continued)

Maintenance

'.'MAINTENANCE SCHEDULE B - NORMAL DRIVING CONDITIONS . i, 'ol ' ,,' : 1 .: - ",.

E·150/250 and ClubWigon\Unleaded.Fue',..Vehlcles'wlth Light Duty,EmI8sloni(l;J~der 8,500 Ibs: GvWR).l .,~: . ,
B- Required for all vehicles.' " ' ..' - ,:'. ',. ~,.'
b- Required for 49 States vehicles and recommended,~:mIY,for.Califorriia~arid:,Canada_ve_hicles. . . _ " . ' ' ,~.' " , ,".
For<;t recommends.that..you perfqrm r:naint~nanc~ on ~II design$ted items !o achiev~ ~~st vehicle operati6n~' .... '," ,'e', . d,' ,~~ : ',.,'~, ' .. \", ~,~ " ,,'

(b) ;:;: 'this ~em,requir~,to;be ~rfQrnie(t HQwever;'Ford'r~rrimen~s that y~jl) also PE?rform maintenance on'~ems designatea by. a ~(b)" in'ord~r to achieve 'best
.: .. ",,, ~vehicle operation.F~i1ure to' Perform this..recomme,nded maintena~ will not invalidate the vehicleemissiQns warjanty or manuf~ctu.rer'r~lli~billtY.,,~ -

NORMAL DRIVING SERVICE I,NT~RVALS ~'~PERFORM AT~rHE MONTHS OR~[)ISTANCES SHOWN; ,WHICHEVER'OCCURS FIRSt
.MAIHTE·NANCE OPERATIoN ' , ',MILES (Thousands) 7.5~ :.15 ;~.5 '30' :,37.5' 4552;5 '60 67.5 "75,' 8~.5 'go, 97..5 105, 112.5 120

KILOMETERS (ThOliiands) ·"1'2 24 36-"48 60' 72 '84 96 108 -120 132' 1~ 156: 168 181 1.93
Emission, Control Systems, :
Change E'ngine Oil and Oil Filter - f!Nery 6 months OR ':.
Replace Spark Plugs -- Standard'-
Replace Coolant'- every 36 months OR
~Check CooHng System, Hoses and .Clamps
Replace Air. Cleaner Filter.
'Replace.Crankcase Emission ,Filter ' .'

,*ChecklClean Idle Speed Control·Air BypaS$. Valve'
, . *ChecklClean Throttle Body".

Replace PCV'Valve
, Replace""lgriition ,Wires - . .

Check Thermactor Hoses and Clamps'
Inspect Drive Belt Condition
Other Systems

,',B, B, __ ,;B B
B' ,

B.

B
.a

B, .B', B B B B B B ': B b
. .. b b' . ! '.b .

B B b
ANNUALLY·"

b ti 'b '

b: b . ·,b
(b) (b)
(b) (b)
b/1 .- b

"-b ,., b
b b

. b - b
, .

~~; !
-' - -',B:'; ~ B
~ ~ B B ~

~ B 'B :8 B
B B 8 B B B ·B B

Check Wheel Lug Nut TorQue*
Rotate Tires
Check Clutch Reservoir Fluid Level
Inspect and Lubricate Automatic Transmission Shift Linkage (Bellcrank System)
Inspect and Lubricate Fro~t Wheel Bearings
Inspect Disc Brake System
Inspect Drum Brake Systems; Hoses, and Lines
Inspect Exhaust System for Leaks, Damage .or Loose Parts
Inspect and Remove any Foreign Material Trapped by Exhaust System Shielding
Inspect Parking Brake Sy~tem for Damage and Operation
Lubricate T~rottle Ball.st.lid l~',

Lubricate Steering Linkage, .Driveshaft U-Joints/and Slip Yoke
if Equipped with Grease Fittings
Lubricate Caliper Slide Rails
lubricate Front Axle Spindle Pins

B B .B B
:B : 'B B
B " :8 - B - . B
B a B B

B
B
B

B
B,

B ; B B·' B'
B· . B

B' 'B 'B' B
B B .B' B'

B
'B

'B'
~~B.'" B .B B

B
..' . - .., ." ,.:~

~-~ .. J . ~ '.. ; t".! f

,"" -
Beyond 60,000 'milesJ96'OOO km, ':, ,'-' '

continue recommended maintenance
.operations at intervals.. indicated 'for',

" 0-60;000 miles/96 ~·km.

• .I":.'... '."..

" ,

•. ~ -,:. ".. ~. .. • l...

~ :: : '(, ,

# Identifies emission related checks or inspections. Eligibility for emission control systems ~efect an9 performance warranties and·emission.recallsare 'not contingent upon'the.
performance of emission related checks or inspections. : :. -, . . ....'.: " .0' .'. .... ':"'~'" • . " :.". . '

* Wheel lug nuts must be retightened to proper torque specifications at 500 milesl890 km of new vehicle oPeration. See your Own'erGuide for proper torqL!e,specifi~ations: A.I$.o r~~igl:lt~'1 to.
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any otherJime th~ wheellug_nL!ts haye been loose~ed.,. . .~.. : :' .. !,....

,I /1 At 60,000 miles/96'OOO km, your dealer will replace the pcy Valve at no cOst on 4.9L, 5.0L and 5.8L.er:'gin~s except California anqY,an~d~~~~~icles.

* Check means a functio.nal,measurement of Systems' operation (performa~ce,~eaks or conditioQS of parts).' Correct as,leq~ired.,

UNIQUE DRIVING CONDITIONS : -. :,Operating dufinghot weath~r (above.gooF,' 32°C) and carryi,ng heavyloads'and driving in
If your driving habits FREQUENTLY include one or more of the following conditions:' 1. hilly:terrain. 'I'.', '. 1. "., .~, . 0' ::. .-

". Short trip's 'of less than'10 miles (16 'kni)' when outside temperatures remain below ' • Operating at maximum loads: •. . , ,~' , '.,
." freezing:' :".' , . ~,.. ," ... ,~ , , ..'. .'- ~. . • To~ing a trailer or slide-in camper.
• Towing a trailer, using~a 'camper, roof-tojfcarrier or"carrying maximum loads.' " . -.0 Door-to-door delivery, 'polic~r<?r taxL::' " '.
• Operating in severe dust conditions. .. .. to .. .~y -. .... • '. EXTREME SERVICE IT.EMS' . .~. ~., " l~' ~. .' y •• " :. 1;- _~, ."
• .Ope~ating during hot weather in stop.:and.;go,llrus~ hour" traffic. , , . 0 .:, I, ~', '.If: your vehicle isoper~ted' off-highway, perform the following items every 1,000 miles

,~~ Exte~sive,idlin'g'"such aspolice,.'taxi or door-to:,doordeliver·yserVice "'{, t ~"~(' ., '''(1600 km): If your, vehicle is operated in'mud and/or water, perform the following4tems daily:
• _Hig~speed operation'\';ith a fully loaded vehicle (max. GVW): ' ' ".,... .'. Lu~r!cate front, ax!e ·s~indle,pins,.s~eer~D9.,~nd <;Iutch linkages" axle. an~·.dri~eshaft.

, . Change ENG,INE OIL AND Olt'FILTER every 3 months"or'3;000 miles (4 aOO:km)" . U-JOlnts and slip yok,elf eqUipped With fittings,· , '.;, . ~. " ,"
: whichever occurs· first. ' .' . ' , . .. .. ..." :', '. . ~ Inspect front wheel bearings ,and 'lubrication.. '

Checklregap SPARK PLUGS every 15,000 miles (24 OOO·km). ' , ,- ,: • - • Lubricate automatic transmisSion external controls' (Bellcrank system)..
,AIR~CLEANER and CRANKCASE EMISSION AI~ FILTERS ',:'" . ,.. • Inspect disc brake systemj,lube caliper slide rails:
- If operating in severe dust conditions, ask your dealer tor p.ro~r replaceme~t int~rval~:.· ~ Inspect dru~ brak~ system, hoses an~ line~~ ,','
AU1QMATIC TRANSMISSION FLUID- Ghange each 30,000 m.les (48 000 km)-If your • ·Inspect exhaust system for le'aks, damage or .loose .parts.,
driving habits frequ'ently include one'or more of tne"following conditions:' • Lubricate clutch rele~se lever pivot (7.5L). . ~.

'CY1~eO-2B
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MAINTENANCE (Continued)

,MAINTENANCE SCHEDULE G~ NORMAL,DRIVING CONDITIONS,'.. "'. , , . . ..... :., "',.~ .c•• ' ••••~:_••• " ".'<, ~/ ":'T' ;:::
'.E·250/350 ~nd Club WagonU~iea~ed ,Fue(Vehlcle.:~lt~·~ 4.9L, 5~8L; and 7.5L EFi 'Englnes and ~.avy ,DutY'Eml~s)~n<s (Over 8,500 Ibs. GVW~t
;G -:.. Required for alrvehi.cles··, . ,:~:' '.,> ~ '•.~ .' <' ._•.J._ _ ' ... ,~\~ .' " ." -i '.,' '. ':'~ " ,'. • , ~ _ " t ••.' -::' ' .

.9 - Required for 49 States;vehicles ana recommended only for California and Canada vehicles. .i ' . ", .. ~ ,'. '."

,Ford recommends that you perform maintenange on all qesignated items to' achieve best vehicle operation. .' ,': .' :': ,', :-: '.. ~ .'
,(g) .= Thi~jtel11,!1Ot requir~1t9.be pe~Q.rrtl.eq".t:t6wever,J~ord recomme~ds that you also perofrm maintenan~ C?n items_designat~ by a "(Q)"',in order t~ ac~ieV~.

, best ve~icle,operation,. Failyre to' perform this recomm~nded maintenan98 will not invalidate the vehicle erT1issi,qns warranty or manufacturer 'recall liability:·,
NORMAL DRIVING SERVICE ,INTERVALS -= PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST.

MAINTENANCE ~ MILES (Thousands) '5 10 15 20 25 30' 35 40 45 50 55 60 65 70 ·75 80,' 85 90' 95 100 105 110 115 120:
OPE~ATI~' KILOMET~RS (Thousands) 8 16 24 '32J40, 48' 56 64 72 80 88 96 104 112 120 '128 "136 144 152 160 '16,8 '17~ 184. 193',
Eri'lission Control.,Systems .' __ .

Change Engine Oil and Oil Filter - G G G'~ G"G G G G G G G G G
every 6 months OR

Replace Spark Plugs G 9

G G G G' G

9

G' G .G,· G:

,g ~

Replace Engine Coolant - fNery 36 months OR G G G
* Check 'Cooiing System, Hoses" and Clamps ..

Replace Air Cleaner Filter .. G g
ANNUALLY ..

g
r., ~ •

,Replace Crankcase Emission Filter· G 9 'g . g '.

Replace .PCV..Valve g/1

Replac~ Ignition- Wires ,i ,

*Check Thermactor Hoses and Clamps# . ~ g ,g
Check/Clean Idle Speed Control Air Bypass.Valve ... (g) (g) ~

·Check/Clean Throttle Body , . '- (g) (g).'

Inspect·Drive Belt Condition • .G G G G,

Other Systems

Check Wheel Lug Nut Torque. G G G G G G. G G G G G G

Rotate Tires

Check Clutch Reservoir Fluid Level

G G G' G G

G G G G G G G G G G G G

Lubricate Automatic Transmission Linkage
(Bellcrank System) G G G G G G G G n G G G

Lubricate Front Axle Spindle Pins, Steering
Linkages, Driveshaft U-Joints and Slip Yoke if
Equipped with Fittings

G G G ,G G G; G G G G ,G G
..........

~:~:ct Disc Brake System, Lube Caliper Slide

Inspect Drum Brake Systems, Hoses and Lines

Inspect and Lubricate Front Wheel Bearings

Inspect Exhaust System for Leaks, Damage or
Loose Parts ' .'.

G G

.,G'
'.. ,G-

G

G G

G

G

G

.~: Beyond ..60,000 mil~s/9600'0 km '.. ,'~
continue recommended maintenance ope~ratiohs at
. ipter.vals indicated for 0;:60,000 miles/96 000 krn

": .. ,:

Inspect ana remove any foreign.ma~erial'trapped
by exhaust system shielding ..': .

Inspect Engine Air Induction System (E-350
over 10,000 Ibs. GVWR only) .

G
'-:110. '.J'

Inspect Fan and Fan Shroud (E-350 over'
10,000 Ibs. GVWR only)

, Inspect Parking Brake System for Damage and
Operation

Lubricate Throttle Ball Stud·

'G

G..

G

G

fr. "'.' "

-..":.. ;

G

# Identifies emission related checks or inspections..Eligibility ;for e~ission control systems defect and performance warranties and emission recalls are not cont'rngeflt :upon the·
performance of emission related checks or inspections. " . - -.. ,_. . , -"::'" ., " :' ..' ." ". : of

Wheel lug nuts must be retightened to proper torque specificat~onsat500,miles/800 km of new vehicle qperation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual.
rear wheels). See your Owner Guide for proper torque specificatiqn~. Also~-~etighten,t.o·pr~pertorqu~ sp'eci,~cation ~t 50~o. ~il~s/800km ~fter (1) .any wheel cha.nge or.(2).'any other !i~e. the
wheel lug nuts have been loosened. . ',< '. • . . ~

/1 At 60,000'miles/96 000 'km, your 'dealer will replace the PCV Valve at no cost on ~:9L; 5.8Land·7.5L~engines except CaHfornia and Canada vehicles.

* =Check"means'a functional meas'urementofSystems' operation (p':erformance, leaks or conditions 6f parts):Correct' as required. ~, \ '

."! CA13381:'2B
• ~ -,' • t~ ...... ;:' ....

UNIQU'E DRiViNG CONDITIONS' .~,' ';..\' :." . i .. -, :. ~ ""i-,' i. ,~'. ,- o! .", •• ,Operating during hot wea~he':(above gO°F, 32°Cfan(~fcarrying'he~vY loads and driving in
: ·If..your.d~ivi.ng habits FREQUENTLYincluQ~.on~.ormore of the follo~ing conditiofl~:-.. • rchoilwIYI'ntegrra·aitn.ra·1·ler.· 'j_.,' •• ' r..•.· '.' _.': ,"" .,'..'.: .•. ' • •

• Short trips of less than 10 miles (16 km) when outside temperatures remain below -,
freezing. • Door-to-door delivery, police or taxi. ' ~,

• Towing a trailer, using ~ camper, rooHop ca~rier or ca~ryi~g m~imum loads. . , E~TRE¥E SERVICE IT.r:MS , " " . . . .' - .,.
• Operating in severe'dustconditionS.... '. " <.' . .::: ....: ',.;, "" ,'If your v~hicle is operatedof1-highway, perform:the fo!lowing'items'every 1,000 miles'
• Operating during hot weather in stop.:and-go "rush hour" traffic. ' , .' (1 6QO Kr)'l).lf your vehicle is ope~ate'd in rt:lud.and,/or'wc:lter, pe,rfo~m ttie foll?w~ng,items
• Extensive idling, such as police, taxi or door-to-door delivery -service. .' .daily: . 0 • J " " ~,; '. , ·,/1.. • '. ,\ ' 4:

• High speed operation with a fully loaded vehicle (Max. GVW). • Lubricate 'front axle -spindle pins, 'steerin~ and, clutch ·Iinkages, axle' and driveshaft,
Change ENGINE OIL AND Ol~' FILTER every 3 months' or 3,000 miles (4800 km) U-joints and slip yoke if equipped with fittIngs. <: .. " .. : '.'~

, whichever occurs first. • Inspect front wheel bearings and I~brication.., , '
CAhlReccklLreEgAaNPesRPaarnk PlcUgsAeNvKeCrYA1S5E,0.eooMlmSislelsON(24AIOOORFI~~:rE)'RS • Lubricate automatic transmission external controls (Bellcrank system). 0",

d R .. • Inspect disc brake system,:~lube'caliper slide rails.:' , , :', , "
- If operating in.severe dust ~nditions,aSk,.your dealer for prqper replacem~ntir')terval~.,- ~ .Inspec~ druf11.~>rake sy~tem, ,~os~~ a!",dlines. . ,;, ~:I :-
AUTOMATIC TRANSMISSION FLUID- Change each 30,000 mile~,(48000 l<m) -'if your • Inspect exhaust systelIl for leaks, damage or loose parts~
driving habits frequently include~'oneor more of the'following-Conditions: .', .',lubricate clutch release lever"pivot (7.5L). -. f :

.';" \f '.:

{'
,.......
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MAINTE.NANCE (Continued). .'

MAINTE"ANCE SCH~DULE E- VEHICLES 'EQUIPPED WITH 7.3L DIESEL ENGINES

,Change Engine Oil and Replace Oil Filter _.
fNery 6 months or, at MileageCD. .' x x ~, ~.X x x x X

. ),

.~, X. X X x'. X, X X X _,x. X x X

· Ctleck Throttle Opera~i~n and ~dl~ Retutn Spring X '
@ .... . ~ ...

'Inspect. 'Clean and Lubricate Face Cam of,
. Fuel Injector Pump X

X

X

x

X'

x

x

X

:X

·x·;..··
·X 'J

,)(

.' .,~'

X'

X X X

x

X

',X

'Check Coolant Level in the Radiator and
Overflow Bottle . MO~THLY

Check Coolant Conditio'n and Protection.
'Cooling System/Hoses/Clamps (Prior to,
Cold Weather) .. ('.

ANNUALLY..

Replace Cool,ant Every 36 Months or
at Mileage .'

'Check and Inspect Drive Belt Condition. and
Tensioh@' ,', . X'

'x

X

"X'

x· X

· Replace Air Cleaner ·Element@ . X X
Inspect Engine Air Inauction System X X X
Replace Fuel Filtel@

Drain Water from 'FuellFilterBowl@ X X X X. X X 'X" X X X X
X
X x' X X X· X X X X 'x X· X X

Other Systema
Check and Adjust Wheel. Lug Nut Torque* X 'X X X X X X X 'X ··X·

Inspect Exhaust Srstem/ShieldslJOints for
Leaks. Breakage. ooseness. and Corrosive
Damage

X X

Inspect Diesel EngIne Mounted Noise Hardware
for Damage or Oil/Fuel Saturation i.e.• ; Block
Panels. 011 Pan Covers. Treated Valve Covers

.X

Inspect the Vehicle for Missing. Damaged, of'
Mislocated Chassis and Body Mounted Noise
Shields, .

X X

Inspect Fan and Fan Shroud (E- and F-350
Over 10.000 Ibs. GVWR Only) X X X

X 'X

'X.' X' 'X X

~. ,X. X
....'.

. NOTE: Ch~S. 'inspeCtio~s and Lu'bri~tion Intervals"'~ ,
Non-Emission Ite.ms· (Other Sy,Stems) Should Be Continu~
'. at'the Same Mileage Intervals '- ,

X

X

X·

X .XX

X

X

XX

X

X

X
f

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

·X

X

X

X

XLubricate Driveshaft Slip Yoke and U-Joint if
Equipped with Grease Fittings

Lubricate Steering Linkage (Only if Equipped
with Grease Fittings) _' , , -' , .

Lubricate Front Axle Spindle Pins (Econoline
On~) •

Inspect and Lubricate AUtomatic Transmission
.Shift Linkage (Bellcrank System)® .

Check Clutch Reservoir Fluid Level X X X X X X X . ,X X' X X
Lubricate Clutch Release Lever Pivots

Check Brake Master Cylinder Fluid Level

X X X X X X
X

X ?' X X X X .
X

Inspect Disc Brake System and Lube Caliper
Slide Rails ' X X X

Inspect Parking Brake System for Damage and
Operation

Inspect Drum Brake Linings. Lines. Hoses
Rotate Tires X

X

X
X

X
·X

- X'

X

X

X'
X

""
· Lubricate Throttle Ball,Stud X X " -:'1~ •

'Inspect and Lubricate Front Wheel Bearings

Inspect-Hub.Lock Lubrication (4x4) .X X.
Inspect (4x4) Spindle Needle Bearing Lubrication ·X X

,Change Transfer'Case Oil (4x4) X
· Check Parking Brake Fluid Level (F-Super Duty
On~) - • X X, X 'X X X"," X X

Change Manual Transmission Lube ' . ,.X

.CA13382-2B

*Wheellug nuts must be retightened to proper torque specification at 500'miles/800km' of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles with dual 'rear
wheels or vehicles equipped for snowplowlng). See your Owner Guide for proper torque specification. AlSo retighten to proper torque specification at 500 miles/800 km. after any wheel
change. or any other time the wheel lug nuts have ~eef) loosened. '.- "~'," '0. . , ,. :, .' , .' • - , -

(j)SEVERE SERVICE OPERATION . ~.,." .. t _ .. '.. " ,'_ .... ' " •. ' . . 'd',>,' .
When operating ,your vehicle under any of the following conditions. change engine oil and filter every three months or'25oo miles '(4000 km) whicheveroccurs first. Use ~n engine oil

. conforming to Ford.Specifications,or the equivalent oil conforming to API service categories of both SF and CD. 00 not use oil. labeled as only SF or .only CD. as they could cause
engine damage. The oil'should be ofthe proper viscosity (thickness) as identified OfJ .page 29. . ~ '. '.. \ . > .' •

• :Sustained high speed driving at·GVWR during hot weather (over goOF/32°C).' 0 • " ,;" .... ',' • "

• Operation in severe dust conditions. 0.', ,

• Trailer towing for long distances (over 1.000:miles/1'600 km). ,,", •.
. •. 'Frequent or extended idling (ove~ 10niinutes per- hour,of normal driving). '" .'~ .... " ,1

. @More often if operated in sfNer~, service or dust conditions. An instrume!1t p~nel warning light will glow d~ring normarengine Operation when filterrepl~~emerit;is required,: '
.~@More frequent intervals maybe ·required·dependent Orl fu.el quality and veh"i,cle ·usage. An il"!strument parierwarning>iig~t'will glow'when servicing' is reqilired, ;01' when the~ ignition key

is in the START position. .. '.' , . . , ." . - , .' ... • ..... '. . . ....' .- - . "

@Every 12 moriths or at mileage.' . .' , -. ,.' \.

@For SfNere service only 'change fluid every 30.000 miles. The definition of severe service for automatic' transmission is as follows: .
The automatic transmission fluid should be changed every 30.000 mil~s (48 000 km) if your vehicle(s) operate under any of the following.conditions:
:- Sustained high speed driving during. hot weather (+90°F. '+32°C). '
- Towing a trailer for long distances.
- Accumulating 5.000 mOes (8 000 km) or more per month. .
- Continuous running service.
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Maintenance .. 10·02~9

MAINTENANCE (Continued)

.. OWNER~ MAINTENANCE .CHECKS .

Usted be.lo~ are vehicle maintenance cheeks an~ inspections that. should. be. performed by the owner or qualified~
. service tecHnician at the indicated intervals. The Owner's Guide contains.. suppor,ting sp~cifica~ions ,~nd ~service

information.

.... ~' ..i r ',.' •

Any· adverse conditions should be brought to the attention of.·the dealer- or qualified.·service Jechnician as ,soon a.s
possible. ~ .....

These Owner Maintenance checks are generally not covered by warranties and the owner .may: be charged for labor,
parts and lubricants used.

·When an Owner Stops for Fuel:

• Check the engine oil leveL"": ; .:.:'"

• Check the windshield w8sher·"fluid level.

• Look for low or under-inflated tires.

.'0 : <. '
r'....

. .
~ .

, ~. ,~ ,.

While Operating the 'Vehlcle: _. .... ' '. '."." ,l'" "

• Note any changes in the sOund of the exnaust or any smell of exhaust fumes: in the .·vehicle.. ..

· • Check for vibrations in the steering wheel. Notice any increased steering effort or looseness· in the steering wheel, or
change in its straight ahead position.

• Notice if the vehicle constantly turns slightly or "pulls" to one side when traveling on .smooth, level road.

• When stopping,. listen and check for st~ange sounds, pUlling to 'one side, increased:brake .pedal·travel or "hard" ·to
push brake pedal. ~::.: .;,' .... t·..., ' ~.: .

• If any slipping or changes in the operation of the transmission occurs, check the .transmis$ion fluid .I,evel. .~

• Check automatic transmi.ssion PARK function. ': . "
• Check parking brake.. ,~ f' .::..~;; .. ' ,;:. {.:- .•..•

'r"

-, ..... ..~... "t '" ~;:

At Least Monthly:

~ Check and adjust tire pressure (cold).
• Che:ck OOoiant· ·.Ie~el iri~ the' COoI~~t'~ recovery: :reseNoir.... l~ ~' • ,

., _ .' .' I '., ~. ;'~" .. ", • J: .,." ~ ,0, ... ~' .• " ....... '4.':: ~ " •.. ''''. p~. ~~' "

• Check operation of lights,' hO'rn, .turn i signals',' windshield .wipe~s ~I')P. w~shers'~jla~d·.h~~rd'warning. flasher.. ".,

•. Check for fluid leaks by ins~~~ng _ttl~ su~~ce.beneatt) ~t:le Y$~JCle f~r oi.i;\ c~lant, or C?ther fl~id.drips. CI~an ~ater. .
from,the air conditioningsysterri~isn'O'nliat,·~ ~-' . " ,:' . . . .' ... < • '~1

CY3385-28
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M'AINTENANCE (Continued)

OWNER MAINTENANCE ,CHECKS ·(Cont'd.)
. ' .. '~

r •• ;·· •

: .' .: ~...... ' ..

#. ¥-',,";".. ~', .

'''',' .
~ ...~: r.... ; ~).~ ..."

t· \ ••~ • ',":

At·Le.8t~1Wlce·a Yea, ·(I.e., Every Sprlng.and Fall):
• Check power.steering.reserVoir··fluid level.'

. . .• 'Check fluid level in clutch master cylinder. .

• Check radiator, heater and air-conditioning hoses for leaks or~amage.

• Check' for worn tires.

• Clean body ~nd door drain holes.

• Flush complete underside of vehicl~.

• Inspect underbody components for damage. .
• Check exhaust system f~r leaks or damage. . ' , "". . ... '. :

NOTE: It 18 normal for a certain amount of moisture and 8talnlng to be present around the muffler seams.
The presence of soot, light surface rust or moisture does not Indicate. faulty mu.,ler.: .

• Check parking brake system.

• Check headlamp aligr:'ment. . ,
• 'Check seat and shoulder belt ~ebbing, b~ckles and release mec.hani~ms.

• Inspect seat back latches for, proper operation.
• ,'Check·air pressure 'in spare tire.

.;..

. :.. ., .. ',; ~At Least' Once a Vear: .', .. ~

• ·Lubricate door.hinges·and checks,and hood hing~s.~

• Lubricate door, hood and deck locks, .and latch~s.

• LUbric.at~ door rubber weatherstrips'. . '. ,I., • ' ;

,.' Insp~t and lubricate automatic transmission linkage..and controls. . .. ' . :' ". . .,r- .

, ~ Clean battery and terminals, check electrolyte level on low maintenance (auxiliary and ~epl.~cement) batteries.' .

• Ch~ck manual. transmission, 4x4 transfer case and rear axle ,fluid levels~
.' .

l1re Rotation:. ' .' . ..... _,' , .. i. \ .':. '~
,Tire 'rotation is recommended by all tire and ve~icle manufacturers,to .impro~e wear l,iJe.~nd to, avoid ~bnorrnal wear. ~

., Rotat~ your.t~res the .first tjn:'~ between 5,000 'anQ 7,500 mil~~'(8,OqO-1'2,OOO ~m) or earlier if.'there isa,:,y sign of
uneven t~ead~ear'- This first rotation' i~ most important . ';", ... ' ..... - '

• Subsequent tire'rotatlons should be performed at '15,000' mile (24,000 krii) maintenance. int~rvals.

CY4357·2A
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10·03·1 l.-ubrlcatlonChart ,and Lubr.lcant Specifications ~O·Q3·1

SECTION 10~03 Lubrication Chart and Lubricant
. Specifications ·t .

. ",' ,
SUBJECT PAGE

LUBRicATION CHART ..• '••.•"• .' •• '..•.•.•••.• 10·03·1
SPECIFICATIONS ......•...•.• '~ '•• ~ ".•.1J)~~3·10

VEHICLE 'APPLICArlON
E-150-E-350, F-150-F-350, F-Supe~ Duty and'
Br~n.9Q ~ehicle~.

SUBJECT · PAGE

VEHICLE·,APPLICATION •••••• ,••• ' 10·03·1

LUBRICATION CHARt
'''\,:

'~Impor~ant lubric~tion points for. typical chassis . ~,
and engin~s ~re shown in the' following illustrations.
Vehicles with optio,nal equipm,~nt m~y have slightly' :
different or additional lubrication'~ point~. When
special equipment 'or accessories are instaHed,·on .
the truck, consult the manufacturer',s literature for
lubrication procedures.<. ,A '~table' ofrecomrr1ended . :
lubricants is included at the end of. this Section. t

WARNING: THE AMERICAN ,PET'ROLEUM
INSTITUTE (API) HAS ANNOUNCED :THAT

/ '

, .

'j "~'i

CONTINUOUS CONTACT\ ~WITH USED MOTOR'
OIL 'H·As CAUSED'SKIN C'ANCER IN
LABORATORY MICE. THE EFFECTS ,OF USED
MOTQR", OIL ON HU~ANS HAS, NOT BEEN,
ESTABLISHED. IT IS RECOMM,END,ED,
HOWEVER, THAT AS A PRECAUTION'ARY
MEA~URf;, HUMANS PROTECT THEIR SKIN BY
WASHING WITH SOAP AND 'WATER AFTER
COMING IN CONTACT WITH USED MOTOR OIL.
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10~03:2
....,- "'l" .... 10-03-2

LUBRICAfri~ONCHARt (Contirlli'ed)
J

O ~'. C-1-, .f''' •• .. 1", -, .. ~ ..

. >..:-"" ',~ ~~:' :-:. :', ::!,"'( ,.,,~ r,;"' ,f' ':~~.,: ':"'} , .~ . .,' , "

F·150·250·350 (4 x 4).ANQ BRONCO CHASSIS LUBRICATION POI~S

. ",.:.r ... '

AUTQMATIC TRANSMISSION LINKAGE

,t

~ '.

"',~ .'

* REPACK FRONT WHEEL
BEARING AND LOCKING'
HUBS (BOTH SIDES)

STEERING LINKAGE
GREASE FITTINGS

, (4 PLACES) IF SO EQUIPPED .

GREASE STUB KING PIN
FITTINGS - F:-350 (4 x 4)
MONOBEAM ONLY"

LUBRICATE UNIVERSAL.
JOINT FITTING
(USE ROUNDED-NOSE ADAPTER
FOR FLUSH-TYPE FITTING

. ON DOUBLE CARDAN CENTERING
BALL ONLY)

LUBRICATE FRONT SPINDLE
NEEDLE BEARINGS '"

, LUBRICATE UNIVERSAL JOINT' ,
: . ,"'. . FITTINGS' AND' '..',-

, "., SPLINE FITTING (SLIP YOKf=) '.
(IF SO EQUIPPED)

',,~

PITMAN ARM
,CONNECTION

" GREASE FITTING

.. , ,

.......,:-".i_.

LUBRICATE UNIVERSAL
JOIN': SPLINE

FITTING (SLIP YOKE)
(IF SO EQUIPPED)

,'j' ,-,'

. "'~MANLJAL
TRANSMiSsioN

.~. ',: FILl-PLUG
. ": .' ~ CH~CKLEVEL

:,' ,(ON DRIVER'S SIDE)
.~ ~.. ,.-i,1 ~ '-':, .,...

, ," ,( ,," ' q cH~ti( FlU·lb -(EV~L
, .' . <' :' ~TRA'NSfER CASE

, - . ~DRAIN AND'REFILL
" TRANSFER CASE

'~. TRANSMISSION
DIPSTICK '

, ' (AUTOMATIC)

THROTTLE VALVE (TV) CABLE
LINKAGE 5.0L

E.F.1. AOD TRANSMISSION ONLY
KICKDOWN CABLE LINKAGE

4.9L E.F.1. AND 7.5L E.F.I.
C-6 TRANSMISSION ONLY

• ~ • ~ .1/'...1 , ...._

LUBRICATE WITH MULTI-PURPOSE
GREASE - D7AZ-19584-AA (ESR-M1C159-A)

OR LONG-LIFE LUBRICANT,
, C1AZ-19590-BA (ESA-MIC75-B)

, OR EQUIVALENT

BALL'STOO - 'LUBRICATE'WITH''''
, . .." MULT'·PU~Pr0SE,(3REAS~

• '; ~ r. " ' '01AZ-19584-AA OR-
';: : (: LdNG~·L1Fe.r.LUBRICANt ,:",

. ~ ;C1AZ~.19590-BA '(ESA-MIC75-B)
, ',' .,' ~Of(~QUIVA~ENr.

\ "I J t,. ~.

*LUBRICATE
TRANSFER CASE

SHIFT LEVER PIVOT~:::::::~:r-~~~~IJj;+t;
BOLT AND CONTROL

ROD CONNECTING PINS

·DAILY WHEN OPERATING IN DEEP WATER

Y1031·2W

~:..
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10·0~"3

LUBRiCATION CHART (Continued)
~. : . ;:./ ~'.'-, ..:; ..: I',.

10·03·3
., ", .. ~'"

Y~167·2T

I" ~. - ".

c..:-••

~. : ...

,~.: "

.. ;.' .... ~.
. ~; .. '/ '.
THROTTLE VALVE (TV) CABLE

LlNKAGE~4.9L AND 5.0L E.F.1. ENGINE
AOD TRANSMISSION ONLY ,

~KICKD'OWN CABLE 'LlNKAGE, 4.9L, S.IL,
E.F.I:·AND 7.5L E.F.I. C·6
; ~'TRANSMISSION

STEERING LINKAGE'
GREASE FITIINGS (4 PLACES).
IF 'SO EQUIPPED .

FRONT WHEEL.
. . BEARINGS,; , .

, KING·.~Ir-·V-~ '.' '..
FITTfNGS ON" ~

, . EACH SIDE .. .

~ GEARSHIFT,', ' ' .
. t", .'. CONTROL.-L~VERS

". TRANSMtSSION '.
.L1NKAGe..

LUBRICATE .
UNIVSRSAL .
'JOINT ·FlnING
.(IF S'O.EQUIPPED)

...-....,:,.~~-----i .LUBRICATE

GREASE SLIP
YOKE SPLINE
FITTING

REAR AXLE.
PLUG':" E-'150
(FORD AXLE)

. .
.........

.... ' .. t ~ '" ".

... ·"'-mAN$MISSIO~
DIPSTICK .
(AUTOMATIC)

LUBRicATE UNIVERSAL
; ·;JOINT FITTING

• ,i I (1f,'-SO EqlJ~PPEI:?),; ..

LUBRICATE WITH MULTI·PURPOSE GREASE
07AZ·19584·AA (ESR:'MIC159·A) OR LONG·L1FE

LUBRICANT, CIAz-19590-BA (ESA,;MIC75·B) .-,! ~
. QR EQUIVALENT '" '

E·150·250·350 TYPICAL CHASSIS
LUBRICATION POINTS

DISC BRAKE
SLIDER RAI.L

MANUAL'
TRANSMISSION

FILL PLUG'
. CHECK LEVEL

(ON DRIVER',S SIDE)

I.:...

.; .~.

... '

/.t.. : "'., I II.... _~. :.

" 4'. .... .. .., ,'. ~. .' .. " ..
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10·03~4,.,
." .Y··...

LUB':JIC~TI~~CHART (Continued)
."'.',',.,i.

• ~! I:~

F~150-250-350 (4 x 2) AND F-SUP~,R.DUTY·tHASSISLUBRICATION POINTS

~ .

.l'. ,.~

'spiNDLE
GREASE . ~

F-SUPER· DUTY '
"" ..... ONLy

• '"•• J ....>'

.',- •• " ", Jtl

• ~ ~ I. ~ • ",

,REPACK FRONT
. WHEEL BEARINGS ~.

LUBRICATE
U~.IVERSAL .,
JOINT FITTINGS
(IF SO EQUIPPED)

PARKING BRAKE
FILL PLUG

CHECK LEVEL

UNIVERSAL JOINT FITTING
(IF SO EQUIPPED)

LUBRICATE
UNIVERSAL JOINT SPLINE
FITTING (SLIP YOKE)·

. ",..."

. Tie-:ROO'-'GREASE FITTING ON EACH SIDE
(F'~.RWARP.·QF.M~E_qN 4,~HEEL D~IY~) .

"~SPINDLE
,. ,GREASE '

. FIJTIN.GS'

GREASE
FITTINGS

·(;REASE-FrrTING:'~:-~~E. R9.~ .GREASE
". _.r.: . ~FITTING

!:.. '

....;

SOLlD'I-BEAM FRONT AXLE;F~SUPER "DUTY .~' ..
:NOTE: USE LONG',LlFE LUBRICANT· ',). .

C1AZ-19590-BA. (~~A~~IC75';B). OR EQUIVALENT
I .;,( ~ ~. , <t! ,,} ... " ~.; J~ ~,'

·\..INOTE: USE LONG-UFE ~;, . : ....; . •
'.. :LU8RICANT, CIAZ-1Hto1BA (ESA-MIC75-8) ...... '.
, "oR EQUIVALENT IN FIT1J~G ONLY

I

GREASE
FITTING

" ,TRANSMI'SSION
jVDIPSTICK/,

-fIT....:(AUTOM~nCI

. .

: . LUBRICATE ~'r-:-:--~~~_
KIN~,~~:,~~~~~~ _~~(iTCH ~E~EASE

F-SUPER DUTY AND . ._ ...:,' ~EYE~
F-350 (4x4) ONLY MANUAL·=TRANSMISSION

FILL PLUG
CHECK LEVEL

(ON DRIVER'S SIDE
FOR 5 SPEEDS)

. (ON PASSENGER SIDE FQR
4 SPEED)

:/
TRANSMISSION T-V
LEVER PART OF TRANSMISSION
REFERENCE

THROTTLE VALVE (TV) CABLE LINKAGE
S.OL E.F.I. ENGINE AOD TRANSMISSION ONLV

KICKDOWN CABLE LINKAGE, 4.IL E.F.I.,
5.0L E.F.I. S.IL E.F.I., '7.SL E.F.I.

~
.J

AUTOMATIC TRANSMISSION LINKAGE

SPINDLE
GREASE.

FITTINGS

...: .

BALL STUD
LuBRICATE WITH MULTI-PURPOSE
GREASE D7AZ-19584-AA OR LONG-LIFE

. LUBRICANT CIAZ-19590-BA(ESA-MIC75-B)
OR EQUIVALENT

,. :' . CAST TWIN I-BEAM FRONT AXLE F-150-250-F-350 (4x2)
". ' . ' '" NOTE: USE MULn-PURPOSE LON~ LIFE LUBRICANT

r--L-U-B-R-'C-A-T~E-W-'-TH~""';'M--U~L.-T-'-P-U-R-P-O-S-E-G"';'R-E';';'A""'S"";E:'~" '., ' . C1AZ-19590-BA (ESA-M1C75-B) OR EQUIVALENT,::,' .~:., ....u.,,~, •••

' D7AZ-19584-AA OR LONG-LIFE
LUBRICANT, C1AZ-19590-BA

(ESA-MIC75;.B) OR EQUIVALENT
....... .. ;1"'"

F-SUPER DUTY ONLY

Y1026·2N
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LUBRJCATION CHAR~ (Continued)

F·SUPER DUTY COMMERCIAL STRipPED CHASSIS - .AND,
MOTOR HOME CHAS~IS LUBRICATION POINTS' ,

",
...........

Y4153·2C

:" ..c J
;.. ..

" ~ ,/

I' ~
, .\

\"i. ... __ ,

• .. .. ~ I ..

.". ..... . ....

'REPACK FRON't· .
,WH\EEL~ BEARINGS

'. r.·' .. •·

LUBRICATE' : .. ,
UNIVERSAL JOINT SPLINE
FITTING (SLIP YOKE) '., ;

J .. ~

SPINDLE BOLT'1======= l::.a---'.l....i----- 2 EACI1 S~DE

REAR" AXLE PLUG
F~SUPER DUTY - . .

(DANA M0I;>EL ~O;~LE) : :

~ t ....;':

...' , ~

.-

~," .~

MANUAL TRANSMISSION
- .: FILL' PLUG

CHECK. LEVEL
.(ON: DRIVER'S SIDE)"

. LUBRICATE
. 'CLUTCH RELEASE ~~--:--~-=-'-"'--U~=

LEV~~ " ~

LUBRICATE
UNIVERSAL JOINT ~----------:-t--~

FITTING
(3 PLACES)

. "

KING PIN (two GREASE
FIl'tINGS':'ON EACH SIDEf

~ t," '.' ',: • • , I

NOTE: USE LONG LIFE LUBRICANT
C1AZ·19590·BA OR EQUIVALENT

~. .... ~ .

., {..

J .. ! ~ 1-"

.. .' ~. .j

:~ .
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10-03-(;'

LUBRICATION CHART (Continued)

TRANSMISSION
FLUID LEVEL AT
OPERATING TEMPERATURE
66° TO 77°C (150° TO 170°F)

FLUID LEVEL AT ROOM
TEMPERATURE 21° TO 35°C
(70° TO 95°F) ,

AUTOMATIC TRANSMISSION
FLUID LEVEL DIPSTICK
CHECK WITH ENGINE

RUNNING AND TRANSMISSION
, .IN PAR~

RADIATOR COOLANT LEVEL
REFER TO THE
APPROPRIAtE SHOP
MANUAL FOR CHECKING,
DRAIN·AND'FILL PROCEDURE'

DO NOT
DRIVE MARK'

AIR FILTER
REPLACE ELEMENT
AT RECOMMENED
INTERVAL

PCV VALVE
L~~~~C::::ttl---~ REPLACE AT

:RECOMMENDED ifm,'
INTERVAL· t:lOIL FILTER

REPLACE AT
RECOMMENDED

INTERVAL

E.1sa-250-350 4.9L ENGINE LUBRICA!ION:POIN:TS t'~~:

WINDSHIELD
WIPER

f:t~SERVOIR

HYDRAULIC CLUTCH
RESERVOIR-CHECK
FLUID'LEVEL\'VITH

DIAPHRAGM REMOVED

BRAKE MASTER
CYLINDER~CHECK

1
FLUID-LEVEL

POWER STEERING PUMP
, DIPSTICK FLUID SHOULD

BE IN THE FULL
HOT OR FULL COLD

. RANGE, DEPENDING ON
: Fli~UID .TEMPERATURE

MAINTAIN,:ENGINE : '
OiL' IN SAFE RANGE COAT GASKET:

, -. WITH E~GINE OIL y2734·2E,·

-'., j ""

E-150-250-350 5.ll ENGINE LUBRICANT POINTS
• '''::I ~

TRANSMISSlo'N
FLUID LEVEL AT
OPERATING TEMPERATURE

,66° TO 77°C (150° TO '70°F,)
FLUID LEVEL AT ROOM
TEMPERATURE 21° TO 35°C
,(70° TO 95°F)

Y2735·2E

RADIATOR COOLANT LEVEL
REFER' TO THE
APPROPRIATE SHOP
MANUAL FOR CHECKING,
DRAIN AND FILL PROCEDURE

AIR FILTER
REPLACE ELEMENT
AT RECOMMENl?ED
'lNTERVAL

AUTOMATIC TRANSMISSION
,': FLUID LEVEL DIPSTICK

, CHECK WITH ENGINE '
,RUNNING AND TRANSMISSION

IN PARK

BATIERY
ENGINE OIL
FILLER cAp

DISTRIBUTOR

WINDSHIELD
WASHER

RESERVOIR
BRAKE MASTER

CYLINDER CHECK
FLUID LEVEL .

COAT GASKET
, WITH ENGINE OIL

POWER STEERING PUMP
DIPSTICK FLUID SHOULD

BE IN THE FULL
HOT OR FULL COLD

'J RANGE, DEPENDING ON '
FLUID TEMPERATURE

Oil FILTER
REPLACE AT 'lIIIiiiil:I:;::::=:::;;iiiiil"'"

RECOMMENDED
INTERVAL

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



1..0-03-1Lubrj~~tiQn Chart and Lubric~,nt ·Specification~ ,
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LUBRICATION CHART (Continued)

Y2736-2E

• 4 ~. t~ •• :.. _"

, :.~~ ..... iMAINTAIN.-ENGINE .'
..I.,.;·!; 'Olt'IIN' SAfE. RA·NGE·; :

.~L.; 1', " ,'" '.:. ~

AUTOMATIC TRANSMISSION
.. ;. . ~.- FlUID·lE;\iEL 'DIPSTICK .

CHECK ~,ITH:E:NG'H~~E
RUNNING AN0:TRANSMISSION

IN. PARK .. ,

Fl~:i:JID LEVEL ;:~:~{
'.. , ~ OPERATING TEMPERATURE

66° TO 77°c'=(:150: TO 'J170°F)

FLUID LEVEL AT' ROOM
TEMPERATURE 21° TO 35°C
(70° TO 95°F.) ,,~, .' ' :':

AIR FIl:TER .'
REPLACE E~EMEN:r ~;"
At:RECOMME'NDED '.

lNTERVAL (: ",

Ol~ JJLrER'.':' ..' :.~ .. ~~.
REPLACE',AT··, ..

RECOMMENDEP >~
INTERVA.L "

. " .. ~f~E·L FILlERIWATER 'SEPARATOR'
, . REPLACE AT· .

'-':BECOMMENDEq ~" . :
~~tNT~RV~L.A~ ,.;".

" .ENGINE' OIL
LEVEL DIPSTICK

.··... ·t,...

'COAT GASKET WITH
.. ENGIN~ OIL

.7' ,.. ',t

~. "-

:BRAKE MASTER " ::",
CYLINDER-CHECK - ---~

FLl)IO~,LEVEL. :
.... .' ·:l:"'

WINDSHIELD
WASHER

RESERVOIR . '.: • '

COOLA'NT .
. RESERVOIR

.BonLE '

,E-250 - E·350 7.5L ENGINE LUBRICATION POINTS

, .:':.:"

, :'" ~~ -t': ~ ."
:~J;...~' .. :

I ..~

.~ FLUID LEVEL AT·
OPERATING TEMPERATURE
66° TO 77°C (150° TO 170°F)
FLUID LEVEL AT: ROOM
TEMPERATURE 21° TO 35°C
(70° TO 95°F)

:.: ......... ,r •.••. ,.

BATTERY

·c'

....~ ~. . I::: ." .
·AUTOMATIC TRANSMISSION J:,' ..~.'.-:
fLUID LEVEL DIPSTICK: ':. ' .;" ". '. ( ;~ ;''''

'CHECK WITH ENGINE '
RUNNING AND TRANSMISSI0N>.~·~
IN PARK to'·· .~. '~"

'" ..~- .,..... ~:-..;

. ~:..,...:.~',.~~y

"'.. ;
.. ~ ...., .#

.~

.. DO NOT
:" DRIVE.MARK '.

. '. "'~ :

~ r." .';'

:,\...

. ~

• ~~ ~... .. i ~ •

, ,

I~.-'...~. ; ~. ~.',. ~ ~ ~

:> Alft.F1LTER ' .•. l':~
DISTRIBUTOR' J' REP-LACE -ELEMENT ,.

" .:' "AT RECOMMENDED
.\, .·.INTERVAL "

". j.."

DO NOT·
. OVERFILL

RADIATOR COOLANT LEVEL
REFER TO .THE:~ .

APPROPRIATE SHO~. ~""~'
• MANUA'~,FOR CH~~KING, .. .,..<...

DRAI~' AND F'LL,r~o.CEDl)RE...<.

POWER STEERING PUMP
DIPSTICK FLUID SHOULD

BE IN THE FULL; "
. ; . HO]OR\ FULL C,OLD .' .'
RANGE, DEPENDING ON' ..

FLUID TEMPERATURE· '

.. .~ .

.COAT GASKET
WITH ENGINE OIL'

OIL FitTER' ~. ,;'
REPLACE AT

RECOMMENDED 
INTERV~L" ,~.---

l WINDSHIELD
WASHER

RESERVOIR

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



..

Llf.BRICATIQN C~~RT (C~~tl~u.d)

, DO·NOT
.OVER FILL

ENGINE OIL
'LEVEL DIPSTICK .

V2737-2E

FLUID LEVEL AT
OPERATING TEMPERATURE

.66° TO 77°C 1150°
TO 170°F) .' ,

FLUID LEVEL AT ROOM
TEMPERATURE 21° TO 35°C
(70° TO 95°F)' '

DO NOT .
DRIVE, MARK " '

~ '.

~':,i~.-'. -:-:-:,: ~•. ~.,"'~';'
... ~;~.; I •. ~ • 0. _ ,.. -"

":'-"~. ',' ,.', .
" .

,~' .;: "T PCV\~ALVE
~, . 'REPLACE AT .;
.~ ''':~l'' RECOM MEN OED
:: - I!'JTERVAL'" .

... ,~;. : ......

·.··-r.~,. :,.:"

~"".' '

.. :i\. (. /" . ., .;.~.

. ~, ·:v,~,·<, ~~Di;TOR\:COOLANT L.EVEL I.

, .' ';REFER ,J(fTHE, , .
, . 'APPROPRIATE SHOP. ,,'

, ';',MANUAL'FOR.CHECKING,
. 'DRAIr-.r"A'NDFIL~ 'PROCEDURE

~~~-r=======t~=~~r===~ '~MAIN'TAI~ ENG'INE
.. BATTERY OIL IN SAFE RANGE

____....,.-....,-.-II·.f ·~~.AIR 'FILTER " '
".~REPlACt ELEMENT
'AT RECOMMENDED
It-(rER~lAUi' ~oo , O\l~"~

AUTOMATIC TRANSMISSION
. 'FLUID LEVEL DIPSTICK '

CHECK WITH··ENGINE
'RUNNING AND
TRANSMISSION IN PARK

BRAKE MASTER .
CYLINDER:'CHECK

FLU~~,~~~VEL

I :

, ''}.

WINDSHIELD WASHER'
RESERVOIR ANb~,

RADIATOR OVERFlOW~ ,
BOTTL~; ,

HYDRAULIC CLUTCH
FLUID RESERVOIR

-CHECK' FLLJID LEVEL WITH
Dll~~HRAGM REMOVED

:POWER STEERING PUMP
'DIPSTICK FLUID,SHOULD

'BE IN THE FULL
HOT'OR FULL COLD

'RANGE~ DEPENDING ON
.:.~.' FLUID TEMPERATURE

r., •

ENGINE 'OIL _~l----"*-;:fV'~;"-;
..FI~LER CA~..''.. ~ .". OIL· FILTER '. t.'

. ~ 'REPLACE AT
RECOMMENDED

INTERVAL

:·COAT'GASKET'·; .
WITH ENGINE -' .

,Oil

"

FLUID LEVEL AT "
.Op,ERATING, TEMPERATURE

" ~~o TO"(77°C. r150° TO 170°F)

FLUID LEVEL AT ROOM
TEMPERATURE 21° TO 35°C

:(70° TO 95°F) . , "

AUTOMATIC TRANSMISSION
. F~UID ·L.EVEL DIPSTiCK

CHECK,.WITH .ENGINE
,RUNNING AND

. 'J TRANSM,ISSION IN PARK

COAT·GASKET WITH
ENGINE OIL V4371·2A

'.PCV VALVE
REPLACE AT~

J~ECOMMENDED ,
" .', ".. ,' .:INTE~YAL

OIL FILTER
REPLACE AT~'

RECOMMENDED
,INTERVAL '.

RAO'IATORCOOLAN1"LE''-E'L
REFER TO TH.~··.MAINTENANCE
SECTION 'IN JHE~APPROPRIATE .

. SHOP MANUAl,F.OR CHECKING, ,
. DRAIN AND FILL PROCEDURE ..

HYDRAULIC
CLUTCH FLUID

RESERVOIR·
CHECK FLuID
LEVEL WITH .'

DIAPHRAGM REMOVE?

... ~.

'.J',:.... : .

MAINTAIN ENGINE
OIL IN SAFE RANGE

F·'~250-350 AND BRONCO
S.OL AND S.IL EN~INE LUBRICATION'POINTS

WINDSHIELD 
WASHER

, RESERVOIR
AND ENGINE COOLANT: .' i

AIR 'FILTER RE~OV~RY RES~~YOIR ' ..

REPLACE ELEMENT
AT RECOMMENDED
, INrERVAL'

POWER. STEERING 'PUMP
DIPSTICK FLUID SHOULD

BE IN THE FULL
HOT OR FULL COLD '

. , RANGE, DEPENDING 'ON .' ,
FLUID TEMPERATURE,' '\ , ..

DAVE GRAHAM INC. - 2012 
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Lubrication Chart and' Lubricant Specifications
, . ,.. " . ~ '.. . /!.' • ~ ~. ~ .., .' •• " .. ". • ..

10~03·9

LUBR,ICATION CHART (Continued),

V4372·2A'

I ,.,:.. ,

FLUID LEVEL AT: ';, ~

OPERATING TEMPERATURE
66° T()77°C.' (150°, TO 170°)

'~ FLUID LEVEL AT ROOM '.. ,
"TEMPERATURE 21° TO 35°C ',' ,

(700 TO 95?)· '. . "'I ,

PCVVALVE
REPLACE' AT',
RECOMMENDED

,INTERVAL

DO 'NOT ,
D~.IVE M~RK, ' ,
AUTOMATIC TRANSMISSION': ',' t "

FLUID LEVEL DIPSTICK '
CHECK WITH ENGINE, .' .

, RUNNING AND TRANSMISSION '
, IN'PARK ' ,"

, BRAKE M'ASTER .
CYLINOER·CHECK

FLl)ID LEVEL"

"WINqSHIELD V~'AS~E~. J ~""RADIATOR'COOLANT LEVEL ~,
t RESERVOIR ,AND. ': REFER.:TO THE APPROPR1ATE SHOP -.
,ENGINE COOLANT . MANUAL FOR CHECKING,

. "RECOVERY RESERVOIR . D~AI~ AN,g,~It.L PROCEDURE

:AIR FILTE'R
, ,REPLACE

ELEMENT AT -'-"-----~.. I
RECOMMENDED ENGINE'

INTERVAL OIL FILLER·'~----t __--...a
CAP

ENGINE OIL '_~_~u.
.,- .. 'LEVEL..D'PST'CK"

.,' .

~
. ~ 'HY~RAUL~C' ~ , '

, CLUTCH FLUID'
. 'RESERVOIR

. . , CHECK F~UID

DO.NOT ADD OIL JEVEL WITH , ,,' COAT GASKET
BEYOND "MAX~~ "DIAPHRAGM ,REMOV,EP .' "WITH ENGINE OIL

F·250 - F·350 F·SUPER DUTY .,~5L ENGINE LUIRICAnON POINTS '

MAINTAIN ENGINE
OIL IN SAFE RANGE

POWER STEERING PUMP
DIPSTICK FLUID SHOULD· '

BE' IN ''-HE FULL HOT
OR FULL COLD ,RANGE, ,
DEPENDING' ON FLUID

TEMPERATURE

. "

, ,~

, "

'~ .. ". .
I' '. ,

. '~

' ..

AUTOMATIC' TRANSMISSION
FLUID LEVEL DIPSTICK "'~
CHECK,WITH ENGINE'~ :

RUNNING AND TRANSMISSION
. IN'PAR~ "

FLUID LEVEL AT,', - "
OPERATING TEMPERATURE'

. : 66°.TO 77°C'(150° TO 170°F)"
FLUID LEVEL AT ROOM"
TEMPERATURE 21°'TO 35~C,
(70~ TO 95°FL , 'oJ

DO NOT DRIVE MARK '

'BAl'fERY:'·

ENGINE OIL-
FILLER -CAP , . -

MAINTAIN ENGiNE .~.
FUELFILTERI _ OIL IN SAFE RANGE'
WATER SEPARATOR
REPLACE AT -
RECOMMENDED ' .
INTERVAL ~~~~-:-

RADIATOR COOLANT LEVEL
REFER TO THE APPROPRIATE', "

SHOP MANUAL ,FOR ' :.
CHECKING, DRAIN AND

FILL PROCEDURE

" CLUTCH FLUID
RESERVOIR-CHECK

:- FLUID LEVEL WITH
DIAP.HRAGM REMOVED ..

_0-7 • _

. , F·250',HD,F·350 AND F~SUPER DUTV7.3L ENGINE '~UBRICATION POINTS

, ENGINE
COOLANT

- RECOVE,RY,'
-: RESERVOIR

WINDSHIELD
WASHER --.-.....411--01...

RESERvoiR

"

BRAKE MASTER
CYUNDER-CHECK

FLUID LEVEL

POWER STEERING PUMP'
DIPSTICK FLUID SHOULD' J, '

, BE IN THE FULL.
HOT OR FULL COLD' . J

" RANG( 'oEPENDING ON
,FLUID TEMPERATURE

OIL-FILTER'
REPLACE AT

RECOMMENDED
INrERVAL

COAT GASKET'WITH '
ENGINE OIL

. "r'''('

. tr4 ~ 4

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



. .. ~ ,," .

,;J .::; .:.. t ...~,{~;~,;, ,i,,' .. '~·v ' •.:,., ! '.'~:".: .t.·o", . ».. ":.'... . •..

·.1-o~Q.3r::10~;.;;t(,C;;··.;~it·,".: .:'..... ~. ~;>'::".~ ',"j,.':' .>LUbl;.j~at,io,i1i:"C·hart.n_¢l:~Lub~i~all~.··S,pecific.~tiol1.s.' .. 1 ~ •

. "

LUBRICANT SPECIFICATIONS - E-150 - E-250 -E-350, F-150 ~ F~250~ F-350, F-SU~E~"bUrt'AND 8~ONCO

Windshield Washer Reservoir ;N,.\:J . ,". 1;:1 .~;.\. Ultra~Clear C9AZ-f9550-AA or BA .
{,Ii< rf. :;" ' W!n~shield Wa~her Solvent "

Ford' Specification

4x4 Front 'Drive Axle,' U-Joint~, ..Whe~1 Bearing~, and S·pind.i,e
4

·• 'Hig~ Temtierat~re4~4, Fro~t Axle, : " E8TZ-1,9590-A
Needle' Bearings '>:.'~': '!' ", :.::.~~, ' ..~~"'.~,.~"., ,~!!.:. -:' .and Wheel,Bearing Grease '

Body Hinges,.. Latches, Door Stri~er Pla~~s and, Rotor, ..' Multi-Purpose Grease .'
Seat Tracks, Ooor Tracks and Checks, Hood llatCh·and't,······ ..,.' ~J .-:" ••'" .,~'<', ;;, -,~.;, -.'.. ;".

",. 4-' ,. #/. .,.,.: ".~. "'

Auxiliary Latch, Spare Tire Carrier Latch ~t~ ":.~' .~:-:~ :?;''. ~ .~. r' ... '- •••. ". -.' rf· :::

Lock Cylinders, Outside Spare·Tire Lock ; •. .z,.; '~'~.~'; ·.::':~:-.;;_·~.~~,~ock.Lu.britant·:·~.' . ,-,'

,Fron(Whe~i Be.ilriri911,and·:Rear Wheef ~earingsBrake an~ ~ :,,: ~i": L~n9-Life .LUb~icant :
Clutch Pedal Sh~ft .., ~: ~~. i 't, ::'.; ~ ,J. '~' II, ...,. ' ~,. '.:'

D7AZ-19584-AA

D8AZ-19587-M,

,C1AZ·19590~BA

,(~. 'C1 AZ··19590-BA

ESR-M.1 C159-A

ESB-M2C20-A

ESA-M1 C75-8

ESA-M1C75-B

. '" ·•.ESA-M1C198-'A

Power Steering'Reservbir ,:1 >.:, ~,~.: ;•. : prert:'iu~' Power St~ering '~Iuid XT-1-QF or
. , .... ~.~'.~::: " ," ::'i~'~::', : .' .l,;'~ ESAZ·19582·AA

Clutch, Release .Lever aLPivots·~ \~....'., ',~: ~ -: .<tong-Life, Lubricant· _ C1AZ·19590·BA

Engine'Oil- All Gasoline Engfnes; " ..:':: ...!.:.,._ .. .;' I'Motorcraft'Motor Oil , ,_ XQ;'5W30-QSP
:~'i ~; , 5W30 af1d .... ~. '. .: X0-1,OW40-QP
". . :,' 10W40 Super Premium, ':.:., '.- 'XO-10W30-QSP

":~f './;" ': . - .~.OW3b Super 'Premium XO-20W40-QP
•. f':' :. P", - and 20W40 Premium . XO-30-QSD

.~, ", .'. ;.~ SAE-30 'ana' ... XO-15W40-QSb
' .. ~;j'" ·15W40 Super.Duty .:,' ..~.~

ESW-M2C33-F

ESA-M1C75~B

ESE-M2C153-E"L'
and API SG/CC,
SG/CD" or SG/CC,

Engine Oil - Diesel@)
(Consult respective engine owners gUide for

'recommendations) , -' .

Engine Oil Filter - Dies~1

Motorcraft Motor Oil
15W40 Super .Duty
SAE-30 Super Duty

Oil'Filter ;:.:

XO-15W40-QSD
XQ-30-QSD

.'.E3TZ~S731:.A (FL-784)'

API SG/CE or
SG/CD or

ESE-M2C153-E

Engine Oil Filter - Gasol!~e

CS, E40D and AOD Automatic'Transm'issiorr . ..'
.. "~.' • ~.". ~r '~"",, i' ai:., ....~.,

Accelerator Control'Kickdown (Autorratic;S. CyL)

.. ! Motorcraft Long Life '
/: :..~ Oil Filter
· :;:;-,. Motorcraft MERCON®

\ ::Multi·purpose Automatic
;":. ~Tr~rismission Fluid

~;, .Lo'ng-Life Lubricant

D9AZ-S731-A (FL-1Aj

XT-2-QDX

C1AZ-19590.:BA .

ES-E1 ZE-S,714-AA

MERCON®

.ESA~~1C75-B

~ ."- ,.. j ', ..

Speedometer, Parking Bra~e .qabl~. ::,.

St~e.ring bil'Jkage - Lubricate only'where equipped"'with .. -.
gr~a~e f~i~g~ ;,' . t ',<. ". . '.

'''.' +.

Accelerator Link~ge - Ball ;Socket :.'. '.:~ • ,'.:

... !r,a~s~eF Case '~. Four-Wneel Drive :,. '.:~ " ~ ~
.~~. " ''''.~ '.Ii.~ .:: .

Speedometer Cable Lubricant '

Long-~ife .Lubricant., ;

.:-~ .. ~ohg-Li!EfJ-.Obricanj :"

,"" Motorcraft MERGON® ,
.- Mu'ti-·Purpo~.~: Au!omatic ~ ::

Transmis~ion;Flui~::.

'C1AZ~ 19590~BA

C1 AZ-19590-BA

EOAZ-.19580-AA

ESF..M1 C1 SO-A

.··ESA..M1C75-B

ESA-M1C75-B

ESP-M2C,154·A

MERCON®

.Transfer.:Case~ Shift Leve'r' Pivot Bolt and Control Rod : '. ,,1\' Long l~ife Lubricant
Co~neqting I ~iris ...'>~,' '.:. ~, "'., . . ,x.

.: .Front and/or Rear.: Dana' ,(Xles ;and Dari~ Limite;d Slip .Hypoid Ge.ar Lubric,art
Rear Axles Q)' ,:. ,. ~ , .

Release' Bearihg for Clutohes' With Concentric Slave Cylinders Long Life L~bricant

Rel~~~~;B~ari~g fo'r·.~o~y~ntional Systems Long. Life Lubricant

5-Speed Manual Overdtive Jrans":ll~sion - M~~~:'·. '-_." ~, .. Motorcraft:'MERCON® ~
." 'J.,", J •• MUlti~PurposeAutomatic

":~. :. ,~., ':' : ,. ' : • ; I. , ~' Transmission Fluid

CSAZ-19580-E

D8DZ~19C547-A

C1 AZ-19590-BA·

C1AZ-19590-BA
XT.2-QDX " f·

ESA-MIC75-B

ESW-M2C105-A

ESP-M2C83-C

ESA-M1C7S-B

ESA-M1C75-B

MERCON®

'. CY2439-2J

'~~G}:Add'40z, of Friction Modifier C8AZ-19B54S-A (EST-M2C118·A or equivalent) to refill Dana Iimitedslip-axles.·
® For arctic winter operation below -25°C (-10°F) but not above -7°C (20°F), use engine oil.SAE 5W·30 SG/CD or SG/CE.
@ For Ford design rear axles: Add 4oz. of Friction Modifier C8AZ·19B546·A (EST-M2C118-A) for complete refilt of 8.8 inch ring gear limited slip rear axles. For F-250;

F-350 ""ith 10.25 inch ring gear limited slip rear axles add 8 oz. of Friction Modifier C8~-19B54S·A (EST-M2C11S·A). '
@ ~equires 6.5 pints. .
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10~03-111'0-03..11 ~ubricati~n Chart, and,Lub~iqan.t Specifi~ations
\o' ....~--..-_...-~....---~....~--~-~-~~--.......-

. SP'ECIFICATIONS (Continued)
...~ ..:-

. ." ~ ..~ ... ~

LUBRICANT SPECIFICATIO'NS -"i:-150 - E.2SO'~ e:35o, r:-150'- F~250 - F-350, F-SUPER DUTY A~D BRONCO (eo~t;d.)

Item'
Ford Part

Name
Ford Part
Number

Ford
-~ -,SpeCi'flcatlon

:. ,5-Speed Manual Overdrive Transmi'ssion ZF(S5-42)
'" .

,Motorcraft MERCON®
,Multi-Purpose Automatic

Transmission Fluid

XT-2-QDX MERCON(t
"",;\:• .,f

Automatic Transmission Shift Linkage '.

. ,~.Transmission Throttle Valve-' (TV) leve(- AOD O'nly': :
. Transmission Kickdown Lever C6 (EFI Engin'es) "..

Oisc Brake, Caliper Rails '. • ~;:

Multi-Purpose' Grease.

Long-Ufe~" Lubricant

Disc Brake Caliper
Slide Grease

. :07AZ~.19584-AA ~ ..

C1AZ-19590-BA ;,

07AZ-1959Q-A

E5R.-M1 ~159-A

Motorcraft MERCON®
'. MUlti-P'urpose Automatic

Transmission Fluid

XT-2-QOX MERCO~\PJ

Hydraulic Brake Master Cylinder 
J1ydraulic Clutch Ma~ter CylinderCD

Brake and Clutch Pedal Pivots 'and Clevises

Heavy-Duty Brake Fluid

Engine Qil SAE-10W

C6AZ-19542-AAor:'BA ESA-~6C25-A

'~".~ 'E~E-M2C153-~' __ ,
API-5G .... -

Manual Locking ~lIbs: ON 4x4' '" . Steering Gear Grease C3AZ-19578-A' . " ... E5W-M1C87·A·· '

. \

Driveshaft, Universal Join,~ (if equipped with' fitting),
Slip Yoke and Sprif19 Stud Shack~es ~xcept Stripped Chassis
and'Motor Home Chassis { . ,

DriveShaft, lJniversaf Joints and"Slip Yoke' "
.. . F':SuperDuty Stripp'ed Chassis',~nd Motor ,Home. Chassi.s:

Long-Life
Lubricant

High Temperature Grease. ,
NLGI, No, 2

C1AZ-19590-BA E5A-M1C75-B··" ,
.... 'J" • \ !II.~"" f

'_ - ·ESl-M1C173-A~ .

Exhaust Contr61~ Y~lve' ".. I

~ :
Rust Penetrant

and Inhibit9r . ,
E5R-M99C56-A '

.Engi'ne Coolant ~. Premium Cooling Syste~ Fluid E2FZ-1~549-AA. ' ~ E5e-M97B44-A ~ ~ .

Door Weatherstrips Silicone' Lubricant '.' : ..~..COAZ':19553-AA '. ': ESR-M13P4-A;,. .,

Drive Shaft, SlipYok$, Double Car~an
Joint Center Ball . ' ' :'

Long~life " t'

Lubricanf'
" 'C1AZ-19590-BA .- '(ESA-M1C75~B

Automatic Locking Hubs - 4)(4 Automatic Hublock
Grease

.. 'E1TZ~19590-A"

"'CDAs the clutch disc wears, "the.fluid level in ·the· reservoir will rise',1. Fluid level above the "step" is an indication of disc wear, NOT ove.~ill.. :
. '-:;-r' • . . .... ..' ". ' ,..I.:~.~, . . " .'.: '. . ...... .': " ,,' .' ,

:4 ... '.. "" .. -:.' I

. . ~. ,) -f'~ '.

',. .... -' \:"

" . ~ ". ~ ';'~"'.." ~ :.~ ~

: :., :,' .

. .~'~. <
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'-,f' .'
,- ""!'". '. '; ..... ~ ~

~. "10·04-1

PA~E

;.SECTI'OI\f1:0;"b4: H.oisting;~·· Jacki,ng,-a'Ad "TOVli,ng'~ '.~-' .. :. ",', .
- .J. .. #" ",.. •• .",. • 100 #>.. ~ ~ .. ...':. ... • ~ -'l l;,~ •

.~ SUBJECY:"~""~ .. ' t":' ~'~~AG~",.:':~:' .~UBJECT. ~ ~,>J

, HOISTING _. .... ',.,... .,' I, .. ", " .... ' .TOWING (Cont'd.),. ..
~ .: .1:I~~n.C();~.'1~o-E.~~~~_~~359~ :F~.1'~o- i., . ~! ••••••~~ .~".':' • Towing ~I,ings/Chains/Hooks:"' '. ~: .'~~'). ~.~,10"~4~3
;' F"25~f·a50, and F-Super,Dut '~ ••.. ~.....'. ·1Q·04·1.~ ::~. TOWING CONN~CrJONS-LIGH~ ,TR,~C,t<, .. ~~"' ...,; ~', ."; i

. ~ JACKING • ,••••• ~ •• '••••••••••••••,•••.. ~'•••• 10·04·1 ' Front Wheels Of' Grou,nd ~'.. '.•... _... '.:",11 .• ,••::.••.••• ,~'. ·10~p4~4

:. TOWI~G. J; • ..~ f~" ~••. ' - •• , ,- :••.- ~:-: ."," • '~,.. .'~.;". .:' , • Rear' Wheels Off 'Ground ... ~- .• ~'., :.~ 0 o~ 0 ~ .>;'0" J9~04·13
~ General Wrecker T~owlng Procedure .• 0'0 ••••• '10~0~f·2, VEHICLE APPLICATION .... 0 • '0 •• 0 ~' •• ~'~ 0 •• :o'~ • 0 "10.~~.~1
: : , .. .. ... -... • ~.. - ;. ... : I

;,.. ,. J> ."~ , /'.. ,~ ... f·~· ' ••;. r' .:, ... r .. , .. , ...... L:

.~,. ..._. .. .. #>.

VEHiCLE'APPLICAfION>' ",
E:t?~o .'Th,l'qugn '~E=350, F.;150' Th~ough .. F~90,
F-Super. D.uty and Bronco Vehicles. · .

- \ .
-....... - ..... .. . ~

t' ~ ~ .: .;. ~-~ .

,::,:' ;, ~i :,'; '.,' ', •.... ';.• :
......

... . '~. -:'. \ !

: HOISTING, ~." • • "':, j ,

.. ' .' .... ;-.' :
, !

:1 .. f ~ ;. l .. ,: :f,·~,.:l..," f':., :"'~,~"

..
l.· /'.: .• :' ,.; .

\ .; '._ .... ,"A

Bronco', E~150~E-25O-E-350, F-150-' ';'
. ,.F-250-F.-350,-and F-Sup~r .Out ; ..

Damage' to suspensio1ri andior st~ering linkage
co~pon~nts ·may, -oc~ur·. W.h~rl ,positi.oning·,~oist

adapte,rs. Fro.nt adapter (pads)' should be positioned
carefully ·,to::;ensLire maximurrr contact under ..the

~ ceht~'~ of~he '-'Io,~ef" :~uspen~ipn'· arty,s or 'spring,
supports as ne~ar wheels as practical. R~~r;.

. '. susp~nsion.hoist adapt~r.s ,(fork~) should be pl~c~d '
, under spring:mounting paas·or·-rearaxle. housing', :but',

.. 'adapters must, nbt-· interfere- with shock absorber"
.... mounting brabkets'.'" '~', ./ :','. ..:' .. .- ;l~

• M -.. ,••WtJ.~n. r~,~ing_~,vebJ<;leon .~.twin po.~~ hoist,.c.are
should, be taken· to position the vehicle so that the
hois~ing forks do not damage the axle carrier casting

. or rear coyer. '

JACKING

WAR.NING: TO MINIMIZE THE RISK 'OF
PERSONAL"IN'JURY, DO NOT PUT ANY
PORTION OF YOUR BODY UNDER THE VEHICLE .
WHILE THE VEHICLE IS ON THE JACK. THE
JACK IS PROVIDED FOR EMERGENCY WHEEL
AND TIRE CHANGING ONLY.

. .. '"

WARN'ING: ON \iE:HfcLES EQlJl'PPED.".~W·IT'H'·A:.
TRACTION-l:OK, :AX-lE;;.:NEVE,R 'R·tJ·N·:THE ~
ENGINE" WITH 'ONE WHEEL OFf, THE ..GF:JOUND, ,:
SUCH' AS WHEN CHANGING' A .TIRE. THE.:
WHEEL STllL"ON THE-GROUND COULD CAUSE:

. THE VEHICLE TO-MOVE. .. :"" "'"

When lifting a vehicl~nYith the v~~icle jci9~ or ,~ny :
floor jack, block the diagonally' oppo.sit~~~vvh~el ~o:
prevent,vehicle-from·-moving.· .. "'" ... ". ,. ::

. . r \ p • ;.t'. l'. ~. '~ , . : ,~.(, . , ' :

CA~TI.O~~~On .~~e~icle~._,~quipped _~~,t.h .an ~nder
."chassis·ruounte~ .sp~re "ti~e, remOVe; .;tt,e 'tire,:

wheel or tire carrier from the vehicle before it is .
pla~~d. in., ,a. high. lif~ ,p.o~itioo,jn ..9r~~r ~9. avoid. j
sudden weight' release. from the chassi,s. '

Position 'floor jacks under axles, radius' arms or"
spring hangers ,as close to the wheels as possible.
Refer to the '0"Yner's manual and jacking decal.

To raise hea~yvehicles with floor jacks, follow the
jack manufacturer's recommendations for
placement of jack. Do not exceed the· rated lift
capacity of any jack.
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10·04·2 ,.Hoisting,..~ac.~~~g .a.n~ .. !Qwlng 10-04-2 :

TOWING
/'

'. ";' ~~...:. . TOWING EQU~.IP;..;.M.;..;.;;E;.;..N~T-...;;;G;.;;;..EN;..;;..;E__R..;..;,Al~ ~ --:·_··_;'_':_'"~-"_';(_~-......-:

Ge~er!ll 'Wr~C?~~r ',T~~~"g :,.Pr9~,~ur:e .~' ....
E-15O-E-25O-E-350; F·15O-F·250-F~35~.}
F-Super Duty at:'d Bronco
Preparatory Steps~.~....;:-·_·J '. .:-;~ :·";.f>: :'

Release the parking"'.;bta:ke ~nd place the
transmission in neutral,.:::.. As···.a general rule, towed
vehicles should b~pulle.Q with the.drivirig.~heels off
the ground. If tMe ve.hi9:'~.·is t9 .b~ tQwed on its drive
wheels,' the tr:a:n~smission -and differential, must be
operable. If not,~ place the. re'ar wheels on a dolly or
disconnect the rear··driveshaft.. .:.
When a vehicl~" i·s·.::.toY.;~d ···o·n·)ts ·'front wheels, the
st~ering wheel" :m'~s~ be: -Clam'ped in the straight
ahead position ~'witl1;, a steering wheel clamping
device designed for'" towing service use, such as
thbSe':~provided by t6win~f system manufacturers.

Do not use the vehicle's steering colur;nn lock to
lock the wheels in a straight ahead position when
.pulled .from J the. r.ear... If. ..the. ignition._ key is ~not

. available" glace a dolly underneath the driving
wheels 'of the vehicle 'and ~ow with the non-driving
wheels raised..

Towing 4-wheel drive vehicles equipped. with Ie,ver
operated transfer' case are to be handled as follows:

,1'.' '.T~ansmissi~r{ ·(autrir.ri~tiC br ,m~~~al)' ~ho~ld be
.! • pl?Ced. in, .r;·J'·(n~~.itral)~, ~~.<' •• '. • :'z.;..... . ', .. ; " I

,r", .,.
i:

." J. ! : ~ ";., .'

• , ~I ••:~';,. • '.

2. ·On vehicles eq'uipped With-'manua(hubs,' place
, , ··hubs-·in-FREE position.. ~.: ~ '. :'. \

: 7:3. ··:·~PJace transf~~.case' in ~ neutral:' .' .. '
•••• .' '~ \: .' ~ "":.,, ~:: :-', - • 4> "~. _~ -"... ' •• <_.. ·1; _.... -- . ": t. • ;.

CA~TION:'llYIprop~r towing of the:vehicle, could I.

\,re.ult ,.in tr§l~smis~ion ~n~ior,·. tr~l.'~fer'~ ca~e .
.damage. Always follow the outlined t~wing .
J~ro~ed~r~•. )t.J' ,~~C9mlTl~nded;th'at .. c;»"~ly ~n

...~~lo~~e~.ve,",~cI8~.~~'·'9~~~ W~~O e.ither tt}e·fr~.~t
"'or~~~a~Whe~I~-artfo~f tt,e groun.d. ' . _'~ :' .....
roWiOQ '~4~wheel td~ive :vehicl~s' with' Tqu'cb..·' .Dri;ve ;
Electric Shift Transfer Case are to, be handled· as '

, :l?'~?~s: . ',",' '. t.,·, , :.... ~', . .: '.' - ... ,', i

, .:1.' 'I ·Transmis$ion (au!orylatic q~.. ma!1ual) sho~ld,be ~

'.~.~.' _, • d' •• ' • placeC!.ir:"' .N (ne~~r~I) .._ . . .
. 2. _Jr~l1$f~t .Gas~ ~hQyld, Qe i.~ 2M (high>'.
. NOTE: Both 4x4 'and .LOW RANG~ indicator lights ~hi : .
the overhead console will be OFF when the'transfer :
case is in 2H.(high). _._ " :.
3. .Automa.tic.IQc.ki.ng.. hubs sh~uld..pe dis~l1g~ged. !

~: 4~ ..', :Once::'l ttlese··;three· 'condititjn's are 'met, "'foiiow .
.~ ...:':.~ .in~titJctio·n$·'for towing" 2~wheel' drh/Et vehicles. '
• "~:'. d~~ .~ : ~;~; 1", :"~.~." . • ;.' ~~.- ••' ;' ..: ., •••• ' ....:~. r.t \" :.~ ;:

"". P,.
/'.' t''; ,

- ','.;

'T-HOOK

.....-~-------~--------- ............

. ~

'(_,,' ---0'4 ~4WOOD BLOCK

. MATERIAL ~ 4 )( 4 WOOD BLOCK
2x4lUMBER ACTUALLY·MEASURES 1-1/2" x 3-1/2"
4 x 4 'LUMBER ACTUAL.LV. MEASURES 3-1/2" x 3-1/2" Y2731.2D~.
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'-. ,,-,:, jy~ti~!~ting;~3ac~_I~g.~dTOWi"g ->:,;- _.'",:._",-. r'~' "

,weig~t ofthe/vehicleis'hof~u-pported by the 'bumper
guar~s:<" :' . ' :: ", . :,:-~~ ~ . ~' " ".' 'j.

..~ .::~.

Y3355·1~: .

,:'" .

~. "

. ....-:.\

_~ ~ I ' :. ~ -,... ."

··,FREE P9SITIO~

, ~;.;. ;,~' .!, ~ji ,; " ~.
~.... '. .,..:-'. ,..~ -~ '- .

.0\: •• ' ..' ,,::-'\

-'UNLOCKING MANUAL' HUBS ' .:,

. < -~ •• : i> .' '.~' TWQ·WHE~L DRIVE ~,

',: If towing with a..minimal· ..ioacf·is unavoidable,
care must b'etaf<en ·:to properly restrain' loa.d
from. shifting· and distribute the ,load evenly. in
the pickup box. '

, ,:. ,Towingi,Sling~/Gh~in.1H~ol<s .. ,... :" ~:~
. ",' . ... ..., :' -' ,.. ,.

To· avoid metal to metal ·'conta9t ,~arid 'possible,
damage 'to chrqme' ,.9rJow~r,pody~parlE~ls, ~:special

, wide-belt sling shou,ld' ~e used 'to 'lift an~.tow AbL
. trucks: When attaching"towing',slings", tske:·.careto
,·avoid,damage t(j.the:license·'plateand'frame"..and'~ir

·?~mt;;; '. :,':. ", ." ..,: ': ._~ :'~, ',' -: -'.' ::_ t•.• ' \; '- -<,
': CA·UTION:. ·:,Us~;, "c,~uti,QI1~,>whe" ,a~ta'ch.r ..g: ,tow
. hooks and safety"chaii)'s;to:\tet1i~le.~.position a'n~

... remove hooks with 'care ~to .aVQ,d .dam'sgeto
brake: '·hose!?,., brake· 'lines."·a~d ,J'eeririg :'lin~~ge

.conipon~ntSit". .~., '~ ~.. .,':' ,::. . . . ;.' ':"

, NO.TE: On v~hicles equippeO. with bUlTlpe~ g,ua~ds, I ,,"

; make sure the ·towbai is under tl1~, bUl1lper'snq the
." • 'r-. ,. ~ .' 'I ... _.."'" l ~

,.
I

\ ': .'

, ,.

l .." ::~~. .~
, .

.~
.,'~ ~~.

('" '.. .: t' 1. . "[~.;...

,,':. ."t ••

"4'x4 Vehicles:'~," <. '. '. '" "'. ' " ,
:",., Orl'4x4\;ehfdes':equip-ped with ~ Leve~Operat~d
"Transfer 'Case,-:-Jdo not'exceed' a"maximum of 88~5

km/n"(5~ mph). There 'is no' maximum distance for, ~
.towi~g. . ".

",>,:" ...• On 4x'4 vehicles equipped with, a Touch Drive
Electric Shift Transfer 'Case,' do not exceed a

; maximum speed,. of.., 56" km/h (35 mp~). and a
maximum distance of 8Q ·km. (50 miles)~

:: :::~~" , ;., " ~ '" .' . :'" , ,

"l t ~.

,. 1ft, ~ ,~ ... ~!

':.'....... t'~ .'. t

". PO' .... '. • ;~ ...

'~'i~Wing,:Sp~eds;: ':':', ,'::.:-./: ~:. , :-,:":_-,,'" :~'/.':
4x2 V~hicles ."~' .. ", ."', .... ~ , ~."

. .' ~0n :·4~x2 ~vehicles,. when: ~~ ..t()Wih'g· "with -.: the rear
....wh~els::;:pn ttJ.e·gr:9und.,~·9r l.~I·I. fo~r., .wf:l~~ls: .. on the
...grQur:1d,Jdo-;iOQt. ~xc~ed? a. max.imum/i,spe~~.of 59'
km/h (35 mph) and 'a :maximuni distance~of ~o.km
(50' miles).. ' .. I ...'.. . .. '~ .."

i~'" ·.····bn· ~ 4~2·:·,v~.hI9fes: ·.:·:when,~t9·Wrri9' with' :"ttl~ .re~r: t,< :,'
~ :wheels off the grQ,und, do not 'ex,ceed a' rl1a~hllum ;

spa'ed ofi·88K~'.'.h (·55·:mph):.;T~efe is no r18ximum .; /
dlstan.~~ for, towln.g-.' .', '.' " :. . . . ~:

.. ~ •...,.. .... .. "'.J :.. ... • •

" -... . - ./.

. • ' •• i •• • ' _ .... "'_ ~ t.· " , •

, .... '.:~'" . :~~ ~

-:: ~ ., -':- .-- ".~

1.~ ..~ "-r:.: :" :...."'~.,A

. , .
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l:Iolstlng,. J~c~lng and, ,Towing ~O·Q4;4

4:" Attach safety'ch'ains arou-nd:axle support-arm
outboard of leaf, spring.. '.. .. ,. :~,

'CAUTIO'N:"'Use' of T':h'ooks"is not recomm'ended '
'for 1i=:~5Q~(4x'4)..<'. ,~,~,{ '._ ;':' . i '. r: f:

"",' • I...~.,

TOWING CONNECTIONS-LIGHT TRUC.K

Front Wheel$ O~f Ground
F-250 (4x4) Fr~"t Towing With .J-Hooks
1. Attach J-hooks under axle' outboard of the leaf

spring. " :.-

2. Position 4x4 ,on le~f springs at front shackles.
, 3. position towbar under 4x4.

TOW',
aA~

,'I ; 1j

.,... '. t it ' ~

.. ~..! ...

.. ' ......

'Y2090·2D

." .... ..~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



10-04~5" Hol~tlrig, ,Jacking and~Towlng 10-04-5

TOWING CONNECTIONS-LIGHT TRUCK '(Continued) "

, ,~ ..•" ..,

F-350 (4x4)-Dana Monob~am'Front Drive
Axle-Front Towing With J-Hooks·
CAUTION: Use of T-hooks Is, not. recommended
for F~350 (4x4) lmon~~ean:1 front"drlve _.•~~!!. ,-',

. ·1. A'ttach- J~..hoo~s outboard"- of 'b~~ J~~f .springs
over the 8xl$ from above the. tie ·rod .(h.ook .in

. inverted PQsition) as shown.' - I

\ .

" -.'

:·2~. Position 4x4' on: I,e~f springs at front, shackles..
. .. , \ .. ';. .. ," .

3. Position towbar under 4x4.

4t-~. Attach 'safety "Ch~'ins ~roundaxle' outboard of
. le~fJ sp~.ing. ..,.,' .

. I

I

SAFETY .
CHAINS

Y1991·2C

."

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



10~04-6 Hoisting, J~cklng .and Towing 10-04-6

.-. ;

TOWING CONNECTIONS-LIGHT TRUCK (Continued)

F-Super Duty-front Towing with J-Hooks
. 1. Attach .J-hooks under I-beam, outboard of the

leaf spring (as shown).
2. Position towbar behind bumper.
3. Attach .·safety chains around I-beam, outboard

of le~f spring.

: F~SUPER DUTY -' FRONT TOWING· WITH J·HOOKS

. ~" ' .

TOWBAR
~. f;"

. J-HOQK

• ,,~. I' •

• f.

~ :~. ;.

• l.4

• ," -;'" , I

." ',. • ' .1.- _. ~.: .," ',; ~ . -:0:. "0 • . ~

-. . ' f I •
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10J04-7 Hoistingi Jacking ~nd Towing " 10~,04-? .

TOWI'NG CONNECTIONS-LIGHT TRUCK (Continued)-' / ."~!:'

F-Super Duty-Front Towing with T-Hooks
1. Insert T-hooks in tiedown slots, on frame

forward" of front wheel (as shown).
2. Position towbar'behind bu~per. ,
3. Attach safety chains around I-beam outboard of

I~af spri~gs.

•.. ..-':.: ..:'"!.,.

",: ·t. '! :'~' .I .:. I ','0° i "

... "\,, ~ .. '. ~,":'." I ~' \.. "i

..". ft' ';~. .t .;~ _

, :J

. F·SUPER.DUTV~ - FRON:r. TOWING WITH ,T.-~O,~~S

Y3357·2A

F-150-F-350 (4x2), F-150 (4x4) a~d Bron.c~
Front Towing With J-Hooks "
NOTE: Use of J-hooks are not recommended for': '
vehicles equipped with stabilizer- bar. Use T-hooks' "
only. . . ' ,- ,',

CAUTION: On vehicles equipped with an air dam,
the ·towbar will, deform the rubber air dam.
Wheel lift equipment 'may be advisable.
1.' Attach ,J-hooks over I-beam axle outboard of,

coil spring (F-150-F..350 4x2).
Attach J..hooks under I..beam, outboard of
radius arm (F..150 (4)(4) and Bronco).

:.: .:.:' 'j '. : .~'

·.CAUTION:~On·F~150 (4x4) do not place the hook
. ~·ai",ou~d the aXle~~aft. T~is area is open (open

knuc.kle design)' ar:--d coul~ damage the journal
cross ~I"!d bearings on the ,axle ~haft assembly.
2. Place a .4~4 on,.frame behind air dam.
3. Position towbar under 4x4.

,·4. Attach safety chains aroundl ..beam axle
outboard of 'the coil spring (For F..150· 4x4 and .
Bronco, ,attach safety chains inboard of coil
spring). ' .

, '
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10-04~8 ,t1oisting, Jacking and ,Towing 10-04-8

TOWING CONNE~TIONS-LIGHT TRUCK (Continued)

FRONT TOWING - J-HOOKS -: F-150-250-350(4x2) .

J-HOOK

4X4
WOOD
BLOCK ", ';

" '

FRONT TOWING-J·HOOKS 
F·150 (4x4) AND BR~NCO

Y3105-2B

Y4367-2A
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10·04-,9 ~Hoisting; Jacking and Towing .10-04-9

TOWING CONNECTIONS-LIGHT TRUCK (Continued)' I"~ ',' A ; • ~ ; <,

F-15O-F-350 (4x2), F-150 (4x4) and Bronco-
Front 'Towing With T-Hooks, '.,. '
CAUTION: On vehicles equipped with an air dam,
the' towbar will .deform'the- rubber 'air dam.
Wheel lift eq~ipment ,may be, advisable.
1. Insert"T-hook in ,T-hook slot'in..frame.
2. .Place 4><4 em frame behintr air ·dam.

"

'J'.

, ,'~

~' ' '"

3.

4.

, ,

SAFETY CHAIN

Position, towbar under 4x4.
Attach sat.ety chains around axle outboard of ' ~
coil spring (For F-150 4x4 and Bronco, attach ;
safety cbain$ i,nPQ@rd of .coilspring). .. '_ ,.,,' .

". .. '.. ,~

\ .,.~,

StiNG
BELT' -

~ ,

.. ,.-,.' ~

.r;
.: -"";, t ., .•~

F-150-250-350 (4x2)
FRONT T~WING WITH T-HOOKS

~. -,\, '. ...

, • t 4~ '.

." ~

~. ."".,

..\.

.'
. ~ f".

''\ . V3358-28

( '-

" .. ~. C;"""l.

.. ~~ :~.. a.

.,-- .'

,'-

.' ,

,,,1'. '" •. "'.... ," .

...... ""--"

...":~'" .... ..

t ,.'

...~

•.... ;
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·'H'oisting~ Jacking and,.:Towirig

TOWING CONNECTIONS-LIGHT TRUCK (Continued) ,

F-150 (4x4) AND BRONCO ':"".;FRONT
TOWING WITH T-HOOKS

....

....... 4: ...... .:'

·.:l·

, ~ , ~ .• ,t .

..::

.....,.!

,r- .

' . . ,

......
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10-04-..11 Hoist~ng, Jacking .and -Towing' 10-04-1'1

TOWING CONNECTION~LIGHTTRUCK (Continued)

E-150/E-250/E-350 Front ,Towing With ~-~'o~ks

CAUTION: Do· not use a 4x4 under the fram'e to
cle~r the air dam. A 4x4 will damage the radiator.
CAUTION: A towbar will deform the air dam.
Wheel 11ft e.quipm~.nt IS..'r~,commend~d.:.
1. Attach J-hooks outboard of the coi' springs,over

the I-beam suspension ·arms from above .the ~i.e "
rod (hook in inverted position)~ " ,. .

2. Position towbar b.ehind bumper.. ~,

"3. Attach ~afetY ch~ins' around "axl'€) outbo.ard·. qf -
coil springs.· ' .,.!,' •.

- .' . J' . - .

t. '..

• ".' ••~ l~. ~ .,

"

. E·150·250·350 FRONT:i·OWING WITH J·HOOKS ">

..,",

'" ~~

V1998·2E
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.,. • ...... ,1 ' •. __

E-1So-E-2So-E-3S0 Front Towing With
T-Hooks
CAUTION: On vehicles equipped with a~ air dam,
the towbar' will deform the rubber air dam.
Wheel lift equipment may be advisilble.
CAUTION: Do not use a 4x4 under the frame' to
clear the.air dam. ~ 4x4 Will damage the' radiator.

",:'" ': ...

t ... ·'· ~ r·nsert ....T-hooks" ,in' horizontal.~.T-hook slot in.. ir"am.···e.· '. ." ..~ - ,." . '. .
·.'f,.C: •

2. Posit,ian tQw.bar1·b~hind:,~~mper.· ..~ ", ;.:.:'
3.:,_.:,'Attach ..lsaf~ty: qhc~.ip.$. ~ro,~nd~~axJ~:outbqard Qf

coil springs. '.' ~<.., .,.'

, ..~ .E-150-250-350',FRONY·TOWING· "
'V.fltH 'Y-HOOKS' '., .

T-HOOK
SLOT

"t.

HORIZONTAL
..... '.StOT .. "

'T.

',!' ::>.

:' -;,
'.'

,Y4369·1A
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10-0,4-13 10-()4-,13
.oi.. "

~'''.

TOWING CONNECTIONS-LIGHT TRUCK (Cont~"ued)., >

Rear Wheels Off.'Ground
Bronco Rear· Towing With J-Hooks
(1. ·Attach',' J~hooks" 'under 'axle' outboard'Qf: >Ie.sf

springs. .-. '
2.. Positio'n towbar,~under"bumper~' o'n' frame..
3.. ",Attach safety·chainsaround axle inboa~~ 6f leaf

spring se~t. ,:-: ~:

,. .~ <
.' ~~ t

,: i ~ : ...,; ". 1.

, ,

I J

BRONCO 'REAR ~~WlN,~ :~ITH J·HOOKS

,.

.. ~. oJ

V2095·2D
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TOWING 'CONNECTION&-LIGHT TRUC~ (Contlnuttd) ..~,~ ,

Bronco 'R~ar Towing With T-Hooks,
1.. Insert T~hooks' in ,horizontal' T-hook slot in .:" frame: '." , ~' .~ ;~., " ~ ·.t

, ~... ."

2. Position towbar .un~er. pumper. ..
'3. . Attach, safety ~chai~~s' around ~ea"r axle'ln'board

of leaf'spring 'seat,', .~. ~'. . -: ... , "
.. ',," ' ,".' .,'

...... : ... I;

\. .

. .. ~ .
". .....

Y2096·2D
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:10-0~:-15
..., 'r :.~" ;~~"J' '''..~-, i ·~'I. ~ :.

F-15Q-F-25Q-F-350 (4x2) (4x4) ~nd F-Super
Duty Rear. Towing With J-Hooks
1. Attach J-hook under axle outboard of spring

,seat. '

NOTE: A 4x4 woodblock is required to be placed
against the rear spring brackets on vehicles n~t

equipped with a rear bumper. If the vehicle is also ,
~quipped with an under frame spare tire, the tire

10-04-15, ..: .....

. I' .. : ~ ~ " 1J

-4'..'; ,.' "

f ',o'. \" .,.".r). ,J> .... ~ "-..... .... • ...-.... .. ." ~ • ." .~.. .... ):, ., ~ :"~ ...,';

," : ' ., . '. .' ..•• ',~ • ' .' ". '~-'; .' ., •. ~ f' , :..... ..... . ,- > •

·must 'be 'removed 'to allow installation' of the 4x4
wood block.· .. -.'.: .. ~

• " .. - \0 ". • ,,' I..: ,.. ~. ;,'_ f '., \0 -J ','.. j'- .' ~ ;.~ ":, ~ J.

2. Position towt;>ar' againsf'4~4~·. ,~ , ". -', --..

l~l 'Aft~6h ~S~f~ty':'cHai'n~ arq~q~ a~I·~~i~bpard. of th~
leaf. spring seat.' . '.. ' .,'" 'J'

,f.~50?O.350,A:ND F.S~PE~(D~~ ,w,rr~ R~R.B~,=~~ ,-:R~~ 7~NG W~~ J.;K~:, ,

.. ~."

"... . .'", ~ ..... ., .~

Y2097-2D r
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10·04·16 H~isting, Jacking ~n,d ·Towing, ' 10·04·16 '

TOWING CONNECTION8--LIGHT TRUCK (Continued) ", •• t,.' ..

F-150-250-350 AND F-SUPER DUTY WITHOUT REAR BUMPER - REAR TOWING WITH J-HOOKS

.. : .'

,,.
\ ~ ,..'. ,.

, ,.

. ,J

'. , . ,

.:.:.....,. .. ",' .,:

Y2098-2D

. .......
• 1'-.'

.( ,-:
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1.0-04-17 Hoisting, -~acking:andjr~wing 10-04-1·7

TOWING CONNEC.TIONS-LIGHT TRUCK (Continue~) ,~ .... i .• ........ ;..

F·15O-F·25O-F-350 (4x2) (4x4) and F-Super .
Duty Rear Towing With T-Hooks t' • .~ ,'?} '. ..,

1. Pos1tion T-hooks in horizontal T-hook slot in
frame.

NOTE: A 4x4 wood block is required to be placed
against the reaL spring brackets on vehicles not
equipped with' a rear ,bumper. If the ve~icle is also
equipped with an underfra":le $p~re' tire, the tire

must be removed to allow 'installation of the 4x4
. wood block: . ' : . . .'

2. Place}owbar agail'Jst 4x4.... './
3. 'Attach safety chains around the axle inboard of

, ·t~e, !~:~f, spring ~e~f.· . ~:, ,>.'~.

....... " ....

Y2099·2D

4 x 4 T-HOOKS

.. l?
, ~O

F~150-250-350 AND F-SUPER DUTY WITHOUT REAR BUMPER
REAR TOWING WITH T·HOOKS Y3359·2A '"
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10-04-18' ',. Hoisting,"Ja'cki~g and Towing 10-04-18

TOWING CONNECTIONS-LIGHT TRUCK (Continued)'

E-1So-E-2So-E-3S0 Rear Towing With
J-Hooks .' ,
1~;' Attach J-hooks· under the axle' inboard: of the
.. ,- leaf 'springs. . -

, 2.. Position a: 4x4 ,w6~od bidc'k across f~ame rails
ah'ead Q1', the. bumper. Positi'on - the towbar
against 'the' 4x4 wood block rear face: .' .

CAU'TION: 'T'his" 'hookUp . i~' de:~i'gnated to
minimi~e the risk of bumper damage" ~uring ,

normal towing. It is impor,tant that sling ,crossba"f
be tight against the 4x4 wood block' ·Iower rear
face to mini~ize.rear bumper tqwl~ad.The 4x4
wood block must be located ·ACROSS the"frame
rails and NOT under the- bumper. " "" "', ' .-:

3. Attac~'safety chains 'ar~~nd the .f~ame ~ails or
axle. ' . ," "

: ~. ".

E-150-250-350 - REAR T~WING WITH J-HOOKS

Y2126-2F
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10-0~~.19 "Hoisting, Jacking and~owing' 10-04-1.9

TOWING CONNECTIONS-LIGHT TF\UCK (Continued)

E-1So-E-2So-E-3S0 (with Frame Mounted
Rear Bumper) Rear Towing With T-Hooks'
CAUTION: Do not use T~hooks on" Econoline
with 124, Inch ·wheelbase. .. ' '"
1'. ~ Inse~ "T-hoo~ "in angled T~h60k ~Iof in frame.
2'. Position a' 4x4 wood block. across'the frame

rails ahead of the bumper: Posftion towbar .
, .against the 4x4 woo'd block rear face'. ','

CAUTION: "This ho,okup is< designated to
minimize the risk of bumper damage· during
n~rmal towing. It is important that sling crossbar
be "tight agains~,the 4x4 wood.bloc~.lowerrear
face to minimize rear bumper tow 'load. '
3..... Attach ~aletY chai~s' ~ro~nd t~e frame rails or

.\ aXle~ ...:,' '" . '.!, ,: ... ,;'~, ~"~ .

REAR TOWING - T-HOOKS - E-SERIES Y3109-2B
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,.' Tite.~·Replacement . 11 • ' •• ~.,~ '~"'•••••••• -••••••• ' •• ;11-01~13
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ADJUSTMENTS
Front Wheel Bearing Maintenance'· .•'. '.•. '~~:t. 11-01-~
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Front· Wheel Bearings '. ' ~. 11'~01-&

. Rim and Wheel Maintenance •• ;; ~ '. ••.• . . • 11~O1-1'1
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Tire Inflation ~ .• ~ •••..•.•..•. ~ ..•:.,.':'••.... 11-01-5
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Trea~. Wear·..Indlc~tors'· ~'~' •... '.~ : •..... ' '~' .. ~. 1j-01-'&

- .;

SUBJECT
, '.

,~AGE

" :~ .:~,,;.

VE~~C~E .APP~.I~~TI9~· :-·"i, ~ :.,.... :": ,. . ~ .. ,' .
AII'E-150.,·250.. and.350·,: F':150,.,25Q and 350,'p-Super
Duty, F-Super:,::: DutY) .'Stripped ·:'9hassis and' Bronco
Vehicles.

: SAFETY

Wheels must be properly. maintained .,becaus·e
improperly maintained wheels and wheel components
can 'adversely affect the life ,of the. tire land the wheel. A
.tir~ when.· infla~ed i.s potenti~lIy very .destructhl.e.
Accidents are caused by careless handling ,and
inexperience. You must follow the safety procedure's as
outlined in this manu~1 and obtain safety literature from
your wheel ;and: rim' 'distributor, a -wheel. 'and " rim
manufacturer, ,NHTSA-~ or ,O.SHA. ,If: you·; }Jave ;cany
questions, consult ~he distributor or .maflufactur,er
directly: The lo'ad carrying requirements of each vehicle

.......

should als6 be determined before selecting the proper
tire/wheel combination. Always rememb'er that' the
wea~est w~ight:carrying cO,mponent qf. th~ vehicle (Le.,
tire, .wheel, axle,.. bearings, etc.) d~termines its overall
maximum', and safe load. :.carrying .capacity.· for, ~he
vehicle.- . ~ . .

WARNING: THE TIRE AND WHEEL MUST ALWAYS
BE· PROPERLY MATCHED. DO' NOT MOUNT' A 16
INCH, TIRE .ON A 16.5 ,INCH WHEEL.. FAILURE TO
STRI'CTL'Y ADHERE TO THESE, -IMPORTANT
INSTRUCTIONS WILL RESULT IN AN EXPLOSIVE

,SEPARATION AND WILL CAUSE SERIOUS BODILY
.'INJURY· ·OR DEATH. IT is VERY IMPORTANT TO
DETERMINE .. THE SIZE OF EACH' COMPONENT
BE·FORE ANY ASSEMBLY OPERA.T·ION,S
COMMENCE. . .
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11-01~2 Wheel' and Tire General 'Service 11~01·2 .

I' \ • .......:.: ...

'" :This can help ,prevent cuts on "hands and·~.wrists·and ' ,
'wili' makEr it ~nhec~ssary'·to use a',mallet ,for ,u'nseating
'the tire' beads.:- ~t:' .. ' ' . '.

. ... : • ",:.' ... ~ ~, t ':; '... .... ~......, ...~. ... '," . '0

" 'f,

" . u~e~'oQi~·~t~ndard· tiremounting:tools and~quipment..
The "q~e~ of,'makeshift lools;: screwdrivers ",or pliers ·to

'torce:tireson or f>ff: ri~~ or wheels il(dan~erous:

.-.., ... - ~.-

F1853-1C,

" '\

1:.1857-18 .

~ '. C'•••,' •

.' ....

DEFLATE TIRES 'SAFELY

HANDLE WHEELS AND TIRES SAFELY

*=.' ----.~--.-..~....
*~-:-
*~..,

FIG~"2 Safe' Air Removal·

,FIG. ,t,·Handling Wheels and Tires

, 'When replacing tires~ use the same size, load range
at'1d construction type (bias, bias, belted or radial) as
originally. _installed on your vehicle. When replacing
wheels, use original equipment manufacturers wheels
or equivalent' available frqm your Ford dealer with
equivalent ,.c~paci.ty, width, offset and -mounting
configuration ,as" those originally installed on' . your
vehicle. Use of i~proper replacement wheels,and tire,s
may ..adversely affe,ct. ride, handling, :Ioad,,'carryi~g

capaci~y., 'wheel bearing life, tire clearance to :boqy ar)~ '.'., ~
chassis 'components, vehicle ground 'clearance, vehicle ' ,
width a-n~' brake ~ ~o~~ing. .'-:, '

E-~~O" F-3?O, and .F-Super Duty. strlpped c~a,sSis
vehicles equipped with- duaJ wheel:rearaxles'hav~ .the
wheel and tire assembly attached to the druin with,

"integral" two-piece swi.veling'lug·,nuts.

WARNING: DO NOT ATTEMPT TO, USE PAST
"M'ODEL LUG NUTS (CONE, SHAPED, ONE-PIECE)'TO
REPLACE THE ,INTEGRAL"TWO-PIECE SWIVELING
LUG NUTS. IF, SO :USED, PAST,'M,ODEL, LUG NUTS
CAN COME LOOSE "IN ,·VEHICLE OPERATION•. DO
-NOT ATTEMPT TO USE ~AST~ 'MODEL WHEELS,
·WHICH HAVE CONE SHAPED L,UG NUT, SEATS, ON
THIS VEHICLE. DO NOT ATTEMPT TO USE THE
,NEW,DESIGN:'"WHEELS',AND LUG NUTS ON,PAST!,: :
MODEL, WHEEL' HUBS. ATTEMPT'ED USE' OF

, INTERMIXED WHEELS CAN LEAD TO DAMAGE TO
THE WHEEL ~ MOUNTING' SYSTEM AND COULD
RESULT IN WHEELS'" CO'MING"'LOOSE 'IN
OP~RArION. "

$~fety Precautions When Servicing Tru~k
Tires "

,'CAUTION AND SAFETY ,FIRST, ·~are ' important
bywords when handling tires, particularly truck t_res.
Careful attention to' the, suggestions that follow may,
prev~nt crippling injuries, 'or even death., Make ,it it rule
to'respect the' terrific force contained in an·infl~~.e,d

tire., Y,ou ,may. be glad some day that"You did. '".,
.. • ..,. • J •

,Prepare for'any tire repair ~operation,.in a safe anq ,
ef·ficient way. In changing' tires on drop center, wheels,
remove the whe'el and ,tire from the truck, as changing
tires with the wheel on the truck is' hazardous, more
difficult,and takes more time. In servicing of, all ,tires
use caution not to drop' them (or the wheels" or
assemblies) on the feet, hands 9T body, or heavily Or'l
the floor (Fig. 1). Practice good methods of lifting; use
your legs as well as your. ,arms and your body., This will
'help to prevent painful, internal injury. When carrying
tires ,or .w~~els dOr'l't step .in oil or grease. ~eep ,t~e

.,:~Ioor ~Ie,an and ,dry., ' ','

',Deflating' a tire properly' is' very important- to your
. safety. ,"First, reduce 'the pressure' as mU9h as you
possibly c'an by 'pushing the 'valve core plunger.. Only
th'en shQuld you remove the valve core. Keep. your
eyes away from, the valve: F,ig. 2· shows the safe way to
,.~o" it~ :. '., , '~

,NOTE: If the' tire is, ·to ·be' reinstalled t<;>n an original
,equipment wheel" mark the, tire at the valve stem ~ole
so ,that they can 'be' reassembled in the same~'relative
'position:, '

, ' ,

'Demounting tires'fram'wheels or rims requires special
,care. Tir~.s on drop'ce'ht~r rims are best ·handled·.on' a
wheel' holder, or tire;.ch~nging 'machine' such as
R,otunda Deluxe Tire Changer, 104-00110 or ~quiyalent
(Fig. 3).
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FIG. 4 Tire Spreader

possible. improper assembly;, inadverten~ly mis,:,matched
..·parts· and other .assembly· errors., Remember that even
the most experienced, personn~I'ca~. b~ 'careless. :on,
occasion ,'and that an. inflated ,tire cont~lns potentl~lJy

explosive. energy.

Use only accurate, tested gauges to insure'proper-air
pressure as specified' on~ the Certification la~el at~ached

to the'vehicle. Check all· gauges regularly: With a master
gauge., . ~~ ' . '

.' The ~ehicle'~'houf.d".~otexceed the recommendations 
of load rating capapity specified on ~h~ vehicle ~afety'

certification decal (located on" doorpillar.)t relative. to
front and rear, GAWR and vehicle GVWR. '.,

Play :it' SAFE'.' :'Se,t .a 'goo~ example, for :.o~hers..who
wo'rk with you. Follow 'the above suggestions'
completely. 'If you are ever tempted ~o ta~e. a s~ort 
cut because you are ina hurry~ that IS the tl~e that
you coUld "·gethurt. ':.~' , . ' . ..", ' ..

Finally, always remember, ~'-jack is .provided .for
wh'eel and-tire maintenance only. Never~run the engine
when the vehicle is supported, by ,a·"jack.

DIAGNOSIS AND TESTING " I,:, " ~: .

. Diagnosis Guides
. The diagnosisguioes if) this Sectio~ can: be used ~s

ah aid:.- jn whee,l' .and tire ~,ervice diagno~i.s. . ,

ADJUSTMENTS·

Whee~ and Tire Checki~g Procedure". .

Inspect. tires "for' wearfro~ incorre~t/ mounting .
misalignment, 'loose whe~1 bearings, ~ent., w~eels, , or .
cupping.or scs,lping frorT:l Imbalance. Tires which s,how
irregularitie~ ancf:,.d~finite roughne~s must .P~ replaced.

:'Make certain 'that the brakes ··are not dragging and
wheel bearings are properly 'adjusted before- attempting
to spin the wheels. On disc, brakes, pu,sh the brake
shoes 'into the calip~r to ~ree. th~,. ro~or. ,

.. '. - .....

Vehicle Vibr~tlon_ Ana~ysls :;Proc.ed~r~ ",: '
. 1. ~nitial Checks: .. :,' '

a."Tire Matching-Tire .size ~nd typef matc~.

b.' .Inflation ,P·ressure'-:"Correct. ,infl~tionpressure.
~ .. . . . . .:~ .. . .

t,:,

FIG~ 3 changin~·Tire·on~DrOP.!Cen~er Rim':

Always lubricate"tire beads to' assure sealipg..pf tire
beads on, rim with Rubber LUb~iq~nt- D9AZ-1;9583-A
(ESA-M1 B6-A) or equivaleDt..-
' The' Rotunda ':'bel~.xe Tire' Chang~r,' 104-00110 or
equivalent' . includ.es a be:ad, ~eate~linfla~or, usi~g ~n
automatically adjustable Inflatlon~lng, which "aids In

, properly seating ,the. be~d." f~r. infla,tion.!o _pro.perly ,
.operate" ·th~ Rotunda tire'. chang'er, f9110w t.he
instr'uctio'ns" provide,d.

A' careful insp~btion sD,ou~d be l1)ade Of,th~ tire and all
'necessary' repairs'should b,a, perfortn~d. ~ tire, spreader
Rotunda N(iiTlbe'r 104-;00111 is very helpful but use.,care
when working around it. Keep -the spreader arms closed
when the" 'machine is: idle .(Fig. 4): ., ,,! : ."

, 'Replac~' d~maged or. corr~ded part~ ..'Abu's~e du'f'ing
road; operations or~ in mo~ntihgtires ~~ri cau~e.;dan:'age

that may weaken the part~.. Parts that ar~,~~~es.slvely
'corroded 'are wea~ened. Always inspect for',and .replace
damaged: 6r heavily rusted parts..."" ., '.

" .Inspect f9r and r~move iight ·ru~t and,~ ~t~e.r foreign
.m·atter. Accumulation of. such~ matenal C?n .the
engagement surfaces' of' ·the' rim base and si~~, ,98n
prevent the proper fit of. these parts. Use of, a' rust
preventative during, rnouritfng .will .mi(limiz.e .rus~. ':

Tires and rims often require a buffing q.p~ration

,before .being -m,bunted ,once the' ~~g'ular .r,eP~lrs, ~ave
been made., '..

.Always w~ar ~~fety".··g~ggles, ,or' a face shieid
when' perrorming any ~uffing operation.,' ',' v''·' '"

A'void'hammering rims with' ste'~1 h~mm~.rs·.: S.":lall.bi~s
of steel.may be qrp~er:"l 'off t~e hafTlfnsr or. rim, fl'yI,~~ ~~to
the eyes (wear' safety goggles)'fa~e: or qody: 'Use
rubber-covered, steel-headed hammers wher~ver

·possible. Rubber mallets ~nlyshoul~,be.us~d·on tires;
although with r:nodern tire changing '. equipment ,no
pounding is necessary~ .' , ' "

Stand away fro~ the 'va;lve stem as far' as possible
while inflating tires. Avoid a position ~here th~ fa~e or
body is immediately over the work being 'done 'on any
tire in which there ·is pressure. ''', ;>:.~,<",'

\ Always use a safe~y. cage~ Sl:Ich a,s Rotund~ Inflation
Chamber 104-00104, or equ.~valent'OX. po~table safety
deVice while, ,infl~ting tires. Prot~ct y~ur~elf ,~r9m
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. ....

,c. Appearahc~heck,'forwear and ..condition o'f
tires and wheels. '

d. . Rim;Qenterir.i~Chec.k that tire beads are
prop~r;,y,,~:eated. t "

2. Problem fDefinition:/ ."

a. Ask "customer 't~ e:~plain the:' problem.

b. Rid~ "in vehicle. and 'experi~n~e the vibratio~
described: by.' owner ,,(with , own~r",Jf.:. possible).
Note speed "and susp'ect wheel position. ,

3. Tire Runout :Chedk" on, Vehicle:: . ,
, . If-' • " ", "

a. Runout okay"":""Go' to dynamic balance check.

b. Excessive run,out-Refer. t~ match ~o~;,ting
procedure~'" .:' .

c. High runout still. pres'ent-R~f~r to wheel stu,d
runout procedure., " - , " ,'. ,

d. Replace high runout' wheels or, tires when'
required-Go to 'dynamic"balance ~ch.~ck.· ,

4. Dynamic Balance:

Mark:a stud bolt and the'corresponding, position' on the
rim to ensure that the assembly~canbe ,replaced on-,the
vehicle in its original pos~i.tion. Do not remQve existing
balance weights. 'If rebalance only ,:'requir~s 1'4'.18 'gr
(1/2 oz.) or less on. either flange, the problem is not
imbalance.; ,proceed to ...ride. ~est. ,;, . ':', ~. '

If problem is balance~' rebalance, and continue to 'ride
test.' '" ' '"

Never add more than 85 gr (3 oz.) of weight per' flange
on :a,· tire.' 'If' more weight-- is 'required:', . "

~." 'Spin I the a:ssembly: on the balancer hi ,static
mode.' ',> •

b... ,Mark, the'. locatio'n . and ,~amount' of', *eigt,t
. ~equir~d" o'n 'th~ sid~wall. .p~ not l balance
asse~bJy.· .'

c. ",Remove a~sembly from the, balancer,' deflat~
and rotate tire halfway around (180: degrees)

, ~~ in: m~tchi~g ~or runout. •, '
d.' ,Reinflate," repJace· on balancer, and~ respin a

'second ,time in static mode.,

e. Mark location and amount of weight req~ired
on sidewall. ",'. ." ,, , '"...,

f. If your ·two marks are within·'101'~6r.rim

, (4.inches) of. each. othe~, it is the tire th~t. is the
major cqntribytor·~.~to ,.imbalal1c~. .(The· marks
foll.owed'the tire when it was rotated.) Replace
tire. ", '. ..:

.g.. If your two marks are w'ithin t01.6,mm
(4"-inches) of being dpposite'each other on'the

. tire, ,then, the wheel.·is·,out,of b~l~nc~.,R~place
.~,~' , .' ,,·wheel. ;. ,;. ,' .' ~', , ,

..... :. h) 'If the :two' marks, are~'neit_he't 'opposite ;'nor

. . ~ , together," then' the assembly" can· be match
, ," '.. mounted .for static balance: Refer: to match

~.~:. • t, ... m.o~nting prQ.q_e~ure.: ,. " '. '.' ." . ~ '...... ~-

5.- ,', Ride:Test:, .' ,

a. 'Problem elimi~ated-Stop:

b.. Vibration 'is 'still'present',ch~ck:~-~

Brake drum imbalance.

Engine or transmi~sion ~9unts:' .
'. " ' Excessiv~' diive~shaft funout 'or:'i·mbal~nce.·

I!'"proper pinion angle:

Faulty unive~sal joints.

Worn or damaged' ,wheel b~arings. '

Brake rotor imp~lance. ,
.': .

~atch Mouriting T~res,., . .
Match mou~ting.is s· 'tec~nique use_d .to' reduce radiai' or
lateral tire' runouts on'· tire and wheel assemblies.
Excessive runout is a' sourc,e, of "ride ",complaints and

.match mountin'g, cao' be used .to 'r:njnimize' the runout.
There 'are two:· ways to' use ,match' mounting: .1.

;positioning of the tire'on the'~wheel;,and2.. positioning .
the whee,lon the hub. . . . I.,' .

:1. Measure, ·the total indicated runo'ut on the center of
the tire' :tread' rib, and record it. ,Mark the tire and
rim. at ,th~ :center of the tread..,rii:>., and record the
'reading. M~r~ the tire at, th~f' location. of the valve
stem .for reference. ;

,t 2., ' Break, down the tire and remount it 180degrees.on
the rim so that the valve stem reference mark is .
9Ppbsite

j
, of ith,e .valve 'stem on the wheel.

:3:' Relnfiate ~he,·tire ·and measure, the total' indicated
~. runout, and· ·again .m~rk .th~ .high spot,.

4. If the ruribut is reduced to acceptable guidelines
the ti.r~~·is:·ready to ~e put- back into service. 'If the

," runout.ls still e);Ccessive~'ohe of the following steps
.must be'..:p~rfQ.rmed: , .' ,<' .' ", f

• If th'e high,.Spot is W'ithin 101:6mm ,(4 inches),of'
'thefirs.'~ high spot on the tire, and is still oUtside
of gUidelines, replace ~he tire. .

• . If ~he ,high': spqtiS:'within ,1 01.6P,m (4. ~iriches) pf
",the first hi.gh ,spot:on the wheel,. the>wheel may

be 9ut ,of ~ol,~rance, .cheqk the wh~el for, runo~t.

• If:the high SPOl'i~' not within 101'.6mm (4 inches)
· of either ,original high spot of the, tire and rim,

'. ,then draw an arrow,from the 'second. high spot to
.tt'le.-first high spot (iii .tHe §hortest direction), and

"~.. rot~te \,the', tire. ,on. the ~im 90 degrees in th'at
'direction. This..will.nqrmally reduce the:runo~t to

~ , ,an acceptable ~evel. , '
'.In th~ majoritY' o.f, ca~es, t,he flfSt.180 degrees tllrn of the
-- t_ir~ will. eilher fix the':problem or" indicate wnich item to
"replace.,. .~ · , '. '

Front Wh'eel' Bearing M'aintenarice " .'
'. 'W~e~1 bearing,s are a~justabl~. $atisfa~torYoperation

, ~ri<;j long life. 'of bearings depend on proper adjustment
and. correct lubrication. If bearings are adjusted too
tightly, -they .will ov~rheat and wear, rapidly. An

. adjustment 'that- is excessively '~Ioose .can cause
pounding and. contribute to uneven ',tir:e ,wear,
steering .difficulties 'and inefficient brakes. The
bearing adjustm,ent sholi,ld be checked at r,egular
ins»~~tion int,ryals.. .
~ "For Front wheel bearing adjustment procedures, refe'r
to Section '.11:-10" :Wheel 'Hubs and Bearings-Fr:ont
(exc~pt Front drive) and Section 11'-12, Wheel HUQs
anq ~ea~ings-Front,.,~hee,1 Drive. ' '

,MA'INTE'NANCE ... ,
.. ~ '.. ..

Wheels
.' 'Wh~el';'ug', nuts ~ti6uld'be 'inspe·cted.'and tightened

twjce, within the first 800- kilometers (500 miles) of
.operation.- After ttl'efkst 1'600 Kilometers {fOOO miles)'"of
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CONDmON

Tires show excess wear on edge of
tread. ' ..

Tires show excess wear in center, of
tread~ 1"

Other excessive tire wear problems.
i. : :••. ..'

".'

Wheel mounting is' dlfficuii.. '

WheeI-nJSt or corrosion.

Wheel and. Tire' General Service. '. . ~ .)

POSSIB~E·CAUS~

1. Under· inflated tires.' ..
2. Vehicle overloaded. '
3. High-Speed" cornering. -.
4. Incorrect toe setting.

, 1. Tires over inflated.

1. Improper tire pressure:
2. Incorrect tire/wheel usage.'

3. Loose or leaking shOck absorbers.
4. Front end out of alignment.
5. Front wheel "bearings out of

adjustment. ;
6: loose, worn or damaged

suspension compOnents, bushings
and ball joints.

7. Wheels and tires oUt of balance.
8. Excessive lateral and/or radial'

runcut Qf wheel, or tire.

9. ,tires needrotating~..', "

1. Improper application or ;
mismatched parts, including studs
and nuts. ' ,.

'2. Corroded or, worn parts.

1.' Poor maintenance.

..

RESOLUTION

1. .Adjust air pressure ·in tires.... ,':
2. Correct as'requirecL" , -." ",
3. Correct as required.
4. Set toe to specification.

1. Adjust air press,ure in tires.
.. 4

1. Adjust air pressure in tires.
2. Install correct tire and wheel

combination.
3. Tighten or replace as necessary_
4. Align front end.
5. Adjust front wheel bearings.

6. Inspect, repair or replace as.
required.

7. Balance wheels and tires.
8. Check, repair or replace as

·'required. Use dial indicator to
accurately determine runout.'

9. Rotate tires.

1. Follow manufacturers'
specifications.

2. Clean or replace.

1. Keep clean and protect with paint.

CF2744-2G

operation, they shoLild again' be .insp~cted and,tightened ' ,
at the intervals ,specified by Section 10-02,
Maintenance. Alsp retighten to specifications at 800 km '
(500 miles) after any 'wheel change or any other time
the lug nuts have ,been loosened. Improperly tightened'
wheel nuts could allow the wheel to come off while the
vehicle is' in motion, causing loss of control. Loose
wheel stud nuts"may cause shimmy stud damage and/
or~ stud fai,ll::Ire; 'possible wheel damage, and vibration.

. Elongated stud noles i,n'~he whe~ls may also result from
the loose stud n,~t~., -

,For vehicles 'eqUipped with. dual rea'r wheels, tighten
wheel lug nuts to specifications after 160 km (100 miles)
arid again' after 800 'km (500' 'miles), of new vehicle
operation, an'd at the intervals specified in, the
maintenance, section,accordil1,g to the Wheel Removal
and Installation instructions in Section 11-02, Wheels,
and Tires. This IS' required to permit the wheel clamping
system to seat properly.so that the wheel lug nuts will
hold a uniform clamp load and remain fully tightened.
Retightening to specification is,also, required, at '800 15m '
(5,00 miles) aft,er. any ~heel ch~flge and any other time,
the lug nuts nave been ,I,oosened. Improperly tightened
wheel lug nut~ could allow the wheel to come off while
the vehicle is' in motion, 'cau~ing lo~s of control.

Keep the wheels. and h'ubs:ciean. Stones or lumps
of mud wed,gedbe~ween th,e ,wheel and drum will
unbalance a wheel an~ tire. . '. ,

Check fordamage. that would affect the runout of the
wheels. ,Wobble or shimmy cause'd 'by a damaged wheel
will eventually damage the wheel b~arings and cause
uneven tire wear. Inspect the wheel rims for dents that
could permit air to leak from the tires. .,

WARNING: AFTERMARKET WHEEL ASSEMBLIES
'MAY NOT BE COMPATIBLE WITH YOUR VEHICLE

,AND 'SHOULD ,NOT BE USED. USE OF
INCOMPATIBLE WHEEL ASSEMBLIES MAY RESULT

. IN EQUIPMENT FAILURE AND POS'SIBLE INJURY.
ONLY WHEEL ASSEMBLIES APPROVED FOR
VEHICLE APPLICATION SHOULD BE USED.

Tire, Maintt!nance
Refer to Fig. ,5.
To maximize tire performance, inspect them for signs

of improper inflation and uneven wear, which may
indicate a need for balancing,' rotation, or 'front
suspension alignment. Tires should also be checked
frequently for cuts, stone bruises, abrasions, blisters,
and for objects that may have become imbedded in the

. tread. 'More ·frequent inspections are recommended
: when rapid or extreme tem'perature changes occur, or
where road surfaces are, rou'gh or occasionally littereq ~

with· debris. .-
As a further visi'ble. check of tire condition, tread wear

indicators are molded into the bottom of .the tread
grooves. The. tire should be replaced when these
indicator bends become' visible.

.. todJan tires; use a mild soap and water solution
only, and rinse thoroughly with, clear water. Do not use
any caustic solutions ,or abrasive materials. Do not use
steel wool, wire. brushes or gasoline, paint thinner and
similar 'materials having a' mineral oil base. These
materials' are harmful to the tires and win eventually

,discolo~ the whi~e~alls an.d ..rai~ed letters.

Tire Inflation
The tire infl~tion pressure is carefully calculated to

. give the vehicle satisfactory ride and 'steering
characteristics whi'e not compromising long tire tread
life. ' .
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Wheel 'an~ 'Ti~re G'eneral S~rvice 1·1-01-6

CONDITION POSSIBLE CAUSE RESOLUTION
Excessive vehicle vibration, rough

, steering, or sSvent :tire Vi~ar. ..,.
1 ~ ,LoOse'Or impr~per 'attachi~g parts.

2. Overloading, or unbalan~d loads.,

1.Tigh~e~ or .teplace~

2. 'Check wheel arid tire specs
against work load requirements.
Recommend .correct tire and r.im.

2 Check on loading procedure. }

•• " 'lilo-

2. Inflation pressure too, h.igh Or low.~~··
3. Uneven tire wear.

" "' 16.' Impr9P~~ front' e'1cfal~gnm~~t. :,
, .17. Loose or worn driveline ·Of. ~ , '" .. ,~) "

suspension parts., ',:,,~ ~. :

,.

9. Tightenand/or replace worn or
damaged parts. Clean mounting
surfaces. ,'- ' ,

1. Install correct tire/wheel J •

combination.
2. Adjust air pressure in tires.
3. Refer to Tire Wear Conditions

.Chart.
4. Detennine the out~-balance com

ponent and balance or repla~.

5. Replace wheel. Attempts to
straighten wheel can result in
fractures in the steel and
weakening of the disc or the
weld between disc and rim.
Check loading and operating
conditions and shop practices.

6. Replace the wheel or tire and
check for overloading and
.unbalanced loads, r.ugged ,
operating conditions, proper.:
wheel·and tire specifications.

7. Verify correct tire/wheel usage
and re-mount tire.

8. 'Replace w~e.~~,.or ,tire.. ' ..

15. Realign assembly to .,' ,'., "
". 'specifications,. If damaged, replace

,'.'''' pinion and 'ring gear as a set: ,,:
16: "Align front end.... · .'-','- ',.'" I , '

1t: :'Idantify'location of vibration' ".
-ca'retulty as it-may be trans'mitted '

~. "t~rou~h frame making a rear end
, .Vibration appear ,to comeJrom .

. Jhe front. Repair or replace loose.
, :~' '~nd ,worn parts. ,~" " . .',

. '1~: ',"Bal~nc'e orrep/lace driv's shaft as', .
,necessary. ',,; , , ,

·19. Replace ,worn U-Joints.·, ! .

)

'10. ,Replace.defective' bearing sets.
11. Check for uneven rotor wear. If : '

~ present, tum both rotors: Check I

fins for caked mud. or debris. If -no ' ~:

, external.causes are' evident, rotor. .
may'have a'heavy sPQt ,To .';..
confirrn" sub,stitute' a knovyn-gOOd
rotor or shift rotor' to other side of .
vehicle and road test again. 'If
'he~vy spot is indicated, replace
,r~tor..... : .'". , '. , .

12·. Replace h~t;> or..axle shaft,... "
.. 13. Remove water.

1~. 'Tighte~ or· replace~..· :

j.\.". " ~

7. Improperly seated bead.

6. Out-of-rou'~d wheel or 'tire
(excessive radi,al ru.nout). Use a

: dial indicator to','accurately verify,
runout reading., . . 'J '.

4. Out-ot-balance wheel and/or: ,tire -,
or hub and drum assembly.

5. Bent or distorted wheel disc from
overloading, road impact hazards, '
or improper handling. ' . .

im~ala~ce~

19. Faulty U-Joints,

: .
18. Exce~si'~e' drive shaft '''l1noLit of' ~:"

..
12. Wheel 'stud runout:., .. ~,

1'3. Water in tires. .- "
14. Loose ~or worn engine or ~. :.
, transniissiQn mounts.', . ~ I

15.. Improper .pinion ~~gte...~ ~ ~ f

8. Excessive"lateral r,inout (wheel or
, '. ti~e). Use a dial. indicator to'. , . t

accurately verify runout reading.
9. Loose wheel mountings

damaged studs, cap nuts,
enlarged stud holes" worn or,

. 'broken 'hub face or foreign
mate,rial on, moun~ingsurfaces.

lOt Defective Wheel bearings.,
1'1. 'Brake' rotor, imbalance. ..

Vehicle vibration,S.

t .~

,. t-.

",

~ . i ,.....

.... ' .. • (..t • . 1 ,,:' ..•

',':: }. : " r:> > '," . i:~·,

I, • CF6555·2B
'..,; ;."
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CONDITION

Cracked or broken wheetdiscs.....
Cracks develop in the wheel disc

. from hand hole to hand hole,. from
hand hole to rim',' or from:hand"hole
to stud:" Studholes'become·womi :

.elongated or def9~med. Met~1 builds
up arounQ· stud hol~ ed,g~~, .cr~cks

develop from stud hole to. stud' hole.
Related driver complaints: unusual .
operating noise or vibration and on
the road failures. " .... .",. _, . ~ . ~" '

~j • J

.- .,

Cracks develop in rim base back (rim
bead seat) or the gutter area (drop
well radii). . 4' ,

••• ~ I

..··l·

Wheel .and Tire General Service

POSSIBLE CAUSE

1. Metal fatigue resulting from 'abusive
handling.

..
"

2. Truck operated with loose wheel
mounting.

·1. Overloading or abusive use.

} ','

..'.
~ "J.

·2."lm~properuse of tools.

11,-01,-7

RESOLUTION

1. Replace wheel. Check position of·.
wheel on vehicle for working load
specifications.

2. Replace wheel and check for:
- Installation of correct studs and

nuts, and recommend exact '.
specifications. . .

- Cracked or broken studs, and
replace.

- Worn hub,face. Machine if not
excessive, or replace if sev~re. :

- Broken or cracked hub barrel,
replace.

..:..... Worn stud grooves, replace or
install recommended serrated
bolts.

- Clean mounting surfaces and
re-torque cap nuts periodically..

- Rust streaks fanning out. from
stud holes are a sure indication
that the cap nuts are or have
been loose.

1. Replace wheel. Check loading and
operating conditions. 'Avo,id over
.in.flation of tires. ~ Check specs for" .
,r~m load capacity, working lo~~s,

. 'tir~ si~e, ply rat,ing and tire
.construction~

'. ', .

2. 'Check mounting,'de~ounting, ~nd :
malntenanqe'..·pr~d~r~s.· '.:

';,0.

.Damagedst~Q tbr~a~s.: ~

Lf?Ose inner, .wl:l~l.

'.'-:'; .: .... (.: , ...... ;

t";

: : 1.... Insufficient ,wheel spacing.,
_" . -.

..... ..... * '.'

t~ .Slidingwh.~l across s~uds during
, as~em~ly.. . ' "

'1. StUd. too long.

1. Excessive stud standout from
-mounti.ng fac~ of hub permitting
-~~I nut to 'oottom out.

1. Check tire and wheel sizes. Make
certain proper $ize tire and wheels .
are'used.':' . II ".". - " .

1.. ' .Replaqe.studs. Follow proper ..
wheel installation procedure. \ ..,

" . --\", .

1.. Replace stu~ with proper leng1h,
..stud~; .

1. Replace stud with proper length.
stud.

'(

CF359~2D ..

~ " ~ ..

"- ':.:.' ... " • oJ " • • .. ~ • ={ '"

f .: ," '.

'. .. .. ': ~:

'., "
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CONDlnON

Broken studs.

Stripping threads.

·Rust streaks from stud holes.

Dama~ lug nuts.

· Frozen lug nut~.
;

-.
"

Wheeland Tire.. Genera,i" Service'

POSSIBLE CAUSE

, 1. Loose lug nuts. ,.' '.

2~ Overloading.

1. Excessiv~ torque.

1. Loose lug nuts.

·1. Loose wheel assembly.

2. <;>Vertightened lug nuts.

1i Corrosion or galling.

2. Overloading.

11·01·8·

RESOLunON

,1,. Replace studs. ,Follow proper ..
torque procedure. .:

..~.:;. ~ .
2. Replace studs..·Compare actual "

load;against vehicle load ratings.

'.1. Replace studs. Follow 'proper
,torque procedure.

0_.,: ,'.",

1. Check complete assem.bly. .
Replace damaged parts.' Follow
proper torque procedure.

1. Replace lug nuts. Follow proper
torqu'e procedure.

1. If corrosion. is siight,wi~e brush
away corrosion. ·If Corrosion is '

. 'excessive; replace studs·and nuts.
If condition persists, lubricate first
three threads of each stud: with a
graphite-based lubricant.

c:;!>'

,CAUTION: Do not permit lubricant to
get on ball seats of stud holes or on
ball face of lug nuts.

2~ Reduce wei,ght.

CF359+2C

There is a tire chart' (refer' to' Owner's Guide for
locatio~ or refer to the chart in the Specific,ations portion
of this Section) that gives the recomm~nded' cold tir~

inflation pressure. Tire inflation 'pressures are also listed
at the ~nd of thi$ $ection u,nper Specifications. The cold, '
tire inflation pressure ,can, be measured after tne·vehicle
has been parked for ~hree' hours or has ,been driven less
than, 5 km (3 miles).. ' ',' .~

, A hig'her tir.e ,J int'lation press'ure' than' the'
recommended pressure can.. Gause a hard ride, tire

,bruising, carcass damage,. and rapid ,wear at the center
of ,the tire. Low tire pressure can produce tire squeal,
hard steering, rim dents, high temperatures, and rapid
wear on the outer edges of the tires. Unequal'inflation '
pressures in tires using the sam'e' f:lxle can affect uney:en
braki,ng and reduced handling.. '

.C~UTION: Over- or,under-ioflate,d tires' can reduce
tire life~" .ad\fersely "'affect 'v.~hicle ,handling, and
possibly lead to a ,sudden failure that could result·in
the loss of .. vehicl~. control without warn'ing.

. ,

Tire Rotation
· . '.

To equalize tire wear, tires maybe 'rotated, but not '
until ,the. cause. of ,unusual or uneven, tire' wear. is ~ .
deter:mined· and corrected (Fig. 6). Rotation is
recommende.dat 8000-16000 km (5,000-10,000 miles)
,intervals.

Tread Wear Indicators
The original equipment tires have built-in tread wear

indicators to show when tires need r~placement. These
,indicators will apP~,~r as 1-2.7,mm (1/2 inch) wide ~ands

wtien the tire tread depth becomes 4mm (1 /H~' inch)
(Fig. 7). When the indicators appear in two or more
adjacent grooves, ,at three locations around the tire, or
when cord c;>r fabric is exposed, tire replacement due to
tread ,wea.r;,is .required..

Front- Wh~el Bearings ,,' ,
..···Whe~1bearings are adjusta.bl.e. ?ati~factorY ,operation
'and long life of bearings depend on' proper adjustment
and correct lubrication. If bearings are adjusted too
tightly, they will overheat and wear rapidly. An
adjustment that is' exc~ssively' 109s~ can cause
pounding and contribute. tQ . uheven tire wear, .
steering difficulties ~and inefficient brakes. The
bea'ring adjustment shOuld be 'checke'd' 'at regUlar
inspection-' intervals. .

.. 'J •

·Front hub assemblies' and· bearings 'should be
cle'ahed,.~·inspected and lubricated whenever the' hub
assemblies are reMoved or at the~ mileage/time periods

.. indicated in the 'maintenance. sct)edule..

'. ';New':huba~Sert1bly grease seals: should be iris~alled
when~lhe hQb'is removed. A damaged or worn seal m.ay.
permit bearing lubricant to reach the brake linings;
resulting in ineffective brake .:operation .and
nec,ess~tatin9 premature replacem.ent of linings. .'

'Bearing. adjustment. is described in Section 11-10
Wheel' Hubs anc;t Bearings~Frolit (except' Front Drive)
for front wheels. Section 1'1-12 Wheel Hubs and
B~,arings~F!.~l't W.h~:~l:~ti,V~.9,9v~r,sJrpQl drive bearing
~dJustrT1ent.?eC~iOn 1-';1,'"14 Wtieel Hub~ and Bearings~

-.Rear (Full Floating,' .Axle) cover rear wheel bearing
adjustments. "
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Wheel and Tire General Service
~ .... ..... .. .' ~'-; ...

11·01·9

.:".' .

nRElWHEEL CONDmONS

TEST STEP .'. -.' I. ' ...... 'RESULT
~ ACnON TO TAKE

, t·· ~ .~. .,...;~:.

. NOTE: O'n vehicles 8qUipp8d"with all terrairt"type tires, a: vibrating, drumming:or'bealing ·noiseis·often;rn'~~i~g.r)osea as cr' ,
driveline vibration. Replace the all terrain type tires with the specified high~ay type tires. If.condition'is~elhninat8ci,.refer to." ., ..'
Section ·18-01, Noise Vibra~i~n and.Harshness. If Condition is still present, refer to the procedure below.

; , .. ~- ... .. . . .. ". -. }

1 I EXCESSIVE~WI;AR OR C~PPING

• 'ch8Ck'tiresfor excessive wear or cupping""'~

': ..' "',"

. ~'"'.. • i ~

2 I WHEEL' BEARING ENDPLAY

,~"._@,~ ~p tq:~2:··::"·.,,. ' .,.....

@,.,. _FU~eLACE ~verely worn :
tires. CHECK tire
inflation, vehicle
alignment and
suspension. REPAIR,

. _~ ~" .. ~., . , v~~,. R~PLA9~0~ A~JUST
':_ ,:~".': ... ,~.,':'.'.:~ :",:.l': ~~.req~i~~g.,·.~q. ,0 2.'~.' .....

~
....., ..

• Check wheel be~ring endplay.

.'. Rot~~e whe~1 an~ check for roughness.

. , .
~.

"'. @~ GO,k>·3. :'"
. . i. ~ . .... "0\: ." ',:: ~ '"; 1

• ' ":~:~ "<{, -') , i. ""';'1., '"

~.~ .R;PLACE .wheel
_'"." . . _be~~f1gs, ,if ,required.

~ .. \ ADJUST 'to correct
~ ,: : ••.•• j \endplay..ROAD TEST to .

t • v~ri'y co~~e~~o~.
~ .~..

• Check tire/wheel balance, using Dynamic Balance .
. p.rqcedures t?utlined in.~ection 18-01.

) .. '

",&' .

.' . 4- ',1: REINDEX TIRE

: - ~i .o';! ) ....~.. ' . ~.. .;.

BALANCE tire/wheel
assembly: If assembly
cannot be balanced, .
REPLACE wheel and/or .
tire. ROAD TEST to
verify correction. .

• Reindex tire 180 degrees and rebalance on wheel.
• ~ ~_~', ......... tIS..,.' •

. ...... ~..

t .' ,~ . . I

f -... ~ 1)
f· ~: • .' ~ l ~ t ."~

'.. ';.:..':,!'. :.' :;.... :@:...GO to 5. .' .!

Straighte~ing~heel$. '. . ,< < • ..

I:·. '

, . Do no't heat' wheels' 'in an attempt to' s6f:ten them."for
:. straightening 'to 'repair damage from striking~urbs; etc.
'. TIJ~· spec~al alloy, used in t"esewhe~ls is:heat~tr~ated,
and uncontrolled h~ating from weldinQ.~.,~ffe~t!?'the

'" ...... eo·.. .". ..;. ~

,,' .. • ~~. :'"~ «

. .
.....~ ~ .

.. • • •• A ..

~, • '.:. :" "', .. f l~. . 1 II:

.. . ~'.. :,'. . , ' ' : ~

Valv.es..::,

... .....: ~ ;" I- ..

'pr6p~rties~:~r.t~e ~~terl~L\'Do.~6t~~I,d.th~' w~~~l#:'~pr
.any,·reason.·>!. ',.' ." ' .. I' :···..:.··f .' ... - :..... ~. "'~ ~

. Wheels..for tubeless tires come from the' .factory with
cair' valve in'~tali~~.:lf·it b~corT)~~S n~c~ssary.· tp ~epiace an

air valve' it should. be installed using .19. N ··m (~4' ft-Ibs).
of, torque on tb~ h.~x 'Jut, ,qn.ltlq~e whee<I~.equipped'with

prass :Y,~lve~.··On' w~~ef~,.<,equipp~d ~with .. rubtJer'valves,
the rubber valve:must'be fully seated in the hole in the

, wheel.· . ",'" :',- ','\ . < • ~. '. , '.,.... '

~ . ; .....~, .t ~:" • ~ ,.

.A.luminu.m VihE!e!s~~~. Rims;..
Cle.aning . . . ..~ ..- ,.. . '.! " ~,.'

, Wh~never a tire' i~. remov~d~ thor~ughIY':~xa~ine the
complete wheeL Remove all grease. and roaq ,dirt and
use a wire brush or steel wool .to remove. the 'rubber.
from the bead seat. .

.- _ l ", •. I ...... ..
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. . :' !!~~HEEL CONDITIONS (Continued)

.~.. ': :\,;~".: '

ACTION TO, TAKE

REPLACE hub or axle
shaft. ROAD TEST to
verify correction.

GO to~7.
--.@

@

-@.- - G"O to7;-; "

-@ - GO:to 6.. -:: ..-

'RESULTtEST STEP

;.1 ....

.. ~. \. l ..

.~ ... :. :.. .... ,."~ ,.'

.. • "Check tire runout.

'f ':.:'9heck wheel stud tuhOUt.

8 WHEELSTUD"RU~OUr

.'5 TIRE RU~OUT

'ALIGNMENT, SUSPENSION,.: DRIVELINE, BRA'KES,
. ENGiNElTRANSMISsioN MOUNTS' ',' .. '. '.. :'

-. Check front ~nd allg~ment if nof done during Step 1.

• Check suspension co~po~ents for looseness or
·wear if not done during Step 1.

e' ~~~k ~.jointcondition.. .
- ,.... Check 'driveshaftfor runout or imbalance.

t-. • -~~. ". •

'~'. Check drums/rotors for imbalance.
• ':Check·engine and transmission, mounts for
. looseness' or wear. . .

, ,' .

.@
~@5

.' ~ ~, :

GO to,~.8 ..

REPAi'R, REPLACE, OR .
ADJUST as required.
ROAD TEST to verify
correction.

8 Wt1EEL RUNOUT,:

• Check wheel runout.

: ".\ ..... ': . .:

REPLACE 'tift)'. ROAD
TEST to verify
correction.

. ·REPLACE wheel and'.
rebalance.. ROAD TE~T :'

.to verify correction.

.CF351+2C

Surface'· Prep'aratiari

1. Remove· afl ..the soil and "'oil from. the wheel surf~ce.
with either .high-pr~ssure ,steam' or · solvent.

-Suitable. sol,vents .'would .,be... min~ral spi~i~s and
r~gLHar pai~t thin~er, obt~ined in· paint stores~

Re'tTlove a'ny adherent sailor' oxidation products .by
. USifJ9 'a wire -.brush.., .

3. Clean the surface ;~gain;~ith 'SOlvent, using rniner~1 .
'..spiritsto remove 'loose produ~ts...· ,'.

~.. . .Apply. a clear protective. or pigmented product as
.1~: follows: ..' .....'; . .:' . ;.....} .,': ." . '0 .;.,., <..

.- ,Cle~r- p~~tective-"-co~ti~g :; ;:" · -' '. "':~. . '.. ~."> •

. Spray apply' abo~t'1 t/? :to 2milS\Net .fil~ thicknes~,
air curing" clear .epoxy' poly~mide m~eting'Military
'Specific~tion MIL-C-22750 (WEP) or eqUivalent To·

. properly ~pray this particular coating~ mix.components A
and' ~ 'of ~he'tw.o-part':or.gar;lic·cQating a'nd thin.-.·~hete
necessary~~'with; I'tO. per¢ent toluol. Spray' apply ~with',a

.spray, gun at, a.' pressure' of .207-276~kpa' (30-40 psi)
.(suctiorf' feed). ,'.. ., '. '.- ,"

Maintenanc~ and. P~citection 'in' Corrosive
E.nvironments

Due to aluminum~·:s"natural "re,sistanceto corrosio:~,~
alurn.inu.rn ,.forged .or cast w~eels ·do -not need -·to ~e ..'
repainted for most operating conditions. Washing them

, (do not use highly alkaline cleaning ,agents) when ' 2:
vva~hing t~e rest 9f theyehi~le.Will.' be enough to keep
wheel's l lo~oking' -. good .' fq'r--~'many 'y'e-ars:' 'Certain
environments, as creat~d by some operations', can ·.I~~d

to corrosion. Some of these are: live~tock hauling, salt,
chloride compounds used f.or snow removal and higrly
alkaline materials. When these conditio'ns" 'are
encount~r~d,. the foHoWing practice is recommended:

, 1.' :Clean fre~quently,with stesrrl'br' high,-pr'$slsure water
if- from a'hose. 'Use ofa milddetergenliwill,"speed'~p..

the cleaning, process'~ " ': · ,,' ;. '.,; .. ,

: 2. When·tire·s are 'removed;~"t'he 'entire' wh~ef:'should
be" cle'ane,d ·and'·inspe'cted.:· For" maximum
protection, there -are various types of' coatings
which give good results. The following procedur~s
are suggested: ' ,
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11·01-11 Wtle~1 and Tire General Service 11-01·.11

.'''.: .

tiRElWH~ELC'ONDITIONS ..:...·NOISE OA·VI".RATION"~"4x4 VEHIC~ES ONLY·, ~

SERVICE·:the .front .~.
'-drivesh'a1t:or" front'drive
axle as·> de'scri'b8d .in :the~'
:.appropri~te seCtional".
'thiS~;:.m~,:,uai. .,'. '.'~

.. ~.

Se~VJCE'the 'rear' .. · ..:
. driveshaft' or rear axle as
des.cribed in the .. '.
.appropriate section of
~hi$" manual.

:~eERVICE orREPLAC~~
tires ,as,'described in the'
appropriate PQr1io'~ of ~r'

, Sectioh t1-Q1 ;~General /',
Wheel :and: Tire Service;':

~ ~ ' .. ~ ..;... - ~... . . ..;

> ,

.~

:.',IQK\", ''::Y''
,:

Condition
~isappear~'

. ,Candido;' ...
still'exi~ts A ;

'.. \"..

, " Condition,
,', '. " Still'9xists

•...-. ,', .;~ .. 0>

: ~I ,. -"', , 4'

r--' ... ,

. '.~.:~.

c· ..~: .. .' .

'\..... ~'~~

, ' :. " ' ~

.." TEST ,STEP , ' .~'. RESULT '.. ACTION.rO, TAKE,::_

"'," . ..~, .""

R~instill the.'f~ont drl~eshaft Lock the front hubs ~~d' " Condition
remove. the' rear driveshaft. 'Place the transfer case in disappears
4-high (4H), the four-wheel drive position. Road'test ..
the vah.icle. '. '

RE,M9YJ: ,REAR DRIVESHAFT ,

Unlock the fron't hubs and rem'ove the'·frorit'driveshaft..:,' C6nditio'ri:"
Place the tr.Elns~er case in the tWo~wheel drive 'posltion' ~ '-' disappears'
(~HLand roa~, t~st the .vehicle. . .

Verify··the 'condition by. road-testing the vehicle.

.NOTE:,:verlfy the ~ondltlon 'by driving the vehlcl.;·
'with known quality conventional tire•• :.'-." ..

. . '~. . ~ .""

2 REMOVE FRONT DRIVESHAF!: .";....

,1 .VERIFY CONQITION ' ' "'< ,'" .! " • . , •..•\ .

. ~ ~ -'. .~ ....~~... ' , ¢onditlon~~' -,;- ..
still exists

REFER'to driveline
diagnosis in Section '
15-0~. Axle, Driving 
General 'Service.

,r'.

NOTE: Tire. and wheel cond,itions, r~fer to the procedu~es found in Se'ction 11-01,.G~n~ral ,Wheel and Tire Servi~e. ~...... ~_~__~~_-.;. ~__--:-_~ ..;...-...;,....-.;.......;.. ~~_~-.J ; "

CF3938·2B '

· Pigmented!'·prot~ctive CoatJng

Primer-SpraY~PPI~ ihe"'i~hibited; primer/. .meeting
· Military Specification,~MI.L-q-23377'(~EP) or ~quivalen~.
, Spr~y this primer at a 1 to' 2,mB wet film thickness. Allow'
· to aJr dry from 2 to 4 h()lj~s b~fore" top-co?ting. '

, Top Coat~'Spray8'1-,,:'-1/2, to '2 ~il~ wet 'film. o'f a leafing
, aluminum pigmented epoxy..Allow eno~,gh time to ~ir
: dry ,b,ef9.r~ handli.~g; ·overnight.·,will usually be sufficien~.

Rim and Wheel M~int~n.cl'n~e'

During Tire In~pection~ "
• a ~ .... ,.' >l • " , ••

1. Check ,all metal surfaces\thoroughly' while ,'making
, tire inspections, including ,areas between: duals and '
on inboard side of wheel. Watch for:

• ,'excesslve'~ rusf"or' corr'os'ion 'b~.iI~~.u!p ...~' :~ "
, " .. -0' ,S, . ':. ... ..: ." .

• l cracks in' meta;L ," " .' .'

.' '. :~,beint'fl~nges, ~~sulting f~q~rOao.pbstr~~tion~
': .' "~~. I.oose', missing 'or d*m~g'ed,: n·~ts< ',-. 'J' , ..

.'. ....... • ". _.,') r

• bent. or stripped' stu.ds,

2. R~mov~ ~amag~q. rims or, whe~'ls.
.. ~ .~ I'.~" ~

: CAUTION: E~cessively' corrod~d or \crack~d rim~"
can be'dangerous!l Defl~te tires prior to the removal'

.. from the>' wheels. . 1 ..

3. . Mark damaged o~r hazardoLs areas with chalk' s~'
that-:,pa~' will ,:~Ef.:r~moved from. service...,'

4. Rep~.~c~' ,palrtsa~ re~u·ired. .

,5~ Inflate tites only' to recommended air pressure·s.
.,,-} ...: . ..

6. Check the wheel lug nut torqu~.>and r~tighten.tt:le·
. lug nuts as 'specif,ied' af the end 6f t,his~ectibn. '

Duri~g'Tir~' Cha.nge's. -). ,. ". ,
1. Check all' metal surfaces. Watch particularlyJor the,

· foll~'~ing ite~~: ~_ ',' . " , , .' ',"',
:', .• Cracks 'in"the' rim bead seat or drop, 'w~1I radii
" ,'. areas. These are caused by. deep.rim tool, marks,
" l' over:I,oading and overinflating tires or using Jarger

, than .. recommended '. tire sizes. '. " .

• Cracks in the wheel'disc, between the stud holes
or. hand tJol~s. These ,are caused'by loose wheel
nut$, .improper insta.llatiQn ,proced~res'or' the u'se
o(,iricorrect" sizes "or types, o~ attaqhing parts.

'2:" ~~pl~c,e'"the .parts as neces'sary." .
,f:

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



,OVERINFl:.ATIO,N:.

FEATHERING DUE TO'MISALIGNMENT
. , F3419-2B

~ ~ ,..,~. .

r·:,·· "~ .~.....~.~',,-

~ CUPPING

. '-TIRE ~EAR CONDITIONS.
l ': • h ••.j .~- . 1" ~ •• ._

" • • '. ~r • '. _ .. f," ..~_ : r

UNDERINFLATION AND/OR
MECHANiCAL IRREGULARITIES SUCH
AS OUT-OF-BALANCE CONDITION·OF
WHEE't 'ANDIOR TIRE, AND BENT OR

. DAMAGED WHEEL.
POSSIBLE LOOSE OR WORN STEERING
TIE-ROD OR STEERING IDLER ARM.
POSSIBLE LOOSE,~DAMAGED OR .WORN ...
FRONT SUSPENSION PARTS.

':'~"iNCORRECT T6E~iN~OR'EXTREMi '
:.. ' '.. CAMBER·-

FIG. 5 TireWear·iCondltions

.......:

, because warm and .sometimes ~oist' air ; I'~ '~in
.. "constan, :contact,with the, metal surface on, the tire

,side' "of· the rim. :<, . ..

; ~ "

.-i

TREAD WEAR INDICATOR

:(':.~ ... '" ~t I ;.. \

5.' LUbric~~e,'the tire'. side of the rim qase jL.J.st prior to
moun~ii1g.tire.AvQ'idthe use of ,any lubricant which
contains 'water or solvent that is injurious to rubber.
A, ~om~in~tion lubrican~ and rust-pr~ventive

:".' compound,ls preferable. This protective measure is
'of partic~~~r: importaQce with d~op-center· tubeless
rims: as the air in the tire is contained by the tire-
side rim 'surface. '. . .. '

6.' Inflate. tir~ -'to 'r~~~ni'mended' 'air: ·pressure·.,

FIG., 7 Tread Wear Incilcafor I

:,." ,: " ,: F3342-1B .

~!;TIRE ROTATION FOR"USE'· .'
W)TH REG.~LARSP~RE~ :1;'

.. :FIG:~'6: "TitEr Rotittibit,· PatternS'I" i ."
' .. ',,' i "~"'.: ..' . i~":< :) ,,'( '; (. .. ,i ,..... ,~. ':.: ': ';.., ~.:" '. ~'" .. ' .-. :.. ..,' ~ .

CAUTION: Insure that replacements are made with
the proper sizes and types of 'whe'els~';':: ' .... .i " .

3. Thor~~ghly; 'r~~~ve:;~st,dirta~d: 'o,ther' foreign
materials from all surfaces. Hand or electric wire

, ';'~' ;'orushe's; sand -blasting or' chemieal·· baths may ,be
,. '.'. u·sed. Bead seat areas-of rim shoUld be'free of rust

and" rub~er deposits. This "is' ~specially important
for drop-center·:tubeless;·,rims" because' 'the bead

~' .,' s~at ::.J~s~ t~e.9~r:~e~I~r:-g. e.~efll~n~. '. ,,

~~, 4'.' ..psint I ri'rn.'lJy ;br~sh ~r'~pray' wjt.~_-~; f~Sf-:~ryingmetal
"'. ".' pritT:1.er.,, S~rfaces'. sfjoula ..~~ cle~n· ahq"dry prior to

,. ~ .... \ painting.' 'Insure that' b'are"'~metal :. areas on 'the
outside or,:tire;.side of: rim are covered.. 'This is
especially important 'on drop-cerit~r tubeless rims,
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~ OF SPINDLE

STATIC UNBA:~NCE

r-' ,- --. .
" -.., WHEEL TRAMP',::~-- --.~~,

" ,~
1'J ~~

I, .

TIRE SERVICE AREAS

F3344-1B CORRECTive WEIGHTS
F~S·1B

FIG. 8 Tire S,rvice ~r~a,: FIG., 9 ·Sta.tic Unbalance

• Punctures larger than 6.35 mm (1 14., inch) diam~t~r.

WARNING: TIRE SEALANTS'TH'AT ARE' INJECTED
THROUGH THE VALVE STEM ARE NOT TO BE USgD

, TO SERVICE PUNCTURED TIRES BECAUSE THEY
,CAN :·P,RODUCE: WH~'EI;·L RUST ,AND, T,IR'E
IMBALANC~.. ' ,'\;::"

F!G> 10~)mamiC ·Ullbala~ce!..

servicing a punctu're,. always ,follow·'the' manu'factl:Jr~r's
instructions for using the service kit.

, Punct~res' in 'the 'tread area ohly .. 'are serviceable
,'(Fig. 8).1 Never attempt to service '·punctures, in the~tire

shoulders or sidewalls. In addition,do not s~rvice_,any
tire that has sustained the following, damage:

: .~:

F3346-1B·, "

r,

". ~.. '. J.

I.,

,DYNAMIC UNBALANCE
1; ,

·r- 1\ ..,

, '\ "\~ "\1 \ I,

I
I

c..

\ • BUlg~s or. blisters.

• Ply sep~'ratiorf;

• Broken' or cracked beads.

• Fabric;:.~Gracks or cuts.

'" • Tires worn to~ the,fabric~ or if wear indicators, ~r~
visible.

SERVICE
. "~ ~

Safety Preca~tions'

Air tank shoulq incorJiora1e ni'Ols~ure ~r~p 'w'he'n'..'u.sed
wtth drop-:center. tube!ess rims in ord~(' to 'redu~e the
,mois~ure in, contact'with t~e,' met~lrim ~urfac~.s.

Tire Replacement
NOTE: Wh~.n a tire'; is' replaced," us~r O~ly a:!'t~re,~nd,

',wheel' co'mbination ,. 'as recommended· 'Oli ';"the ·,'Safety
Compliance Certification Labe'l' decal attached to the
vehicle. Be sure tha~ ,all tires .and, whe~I,s ~reapproyed

, by Ford Motor.Company. and are of the same size a~d

load carrying capacity., Never' mix ~adial, 'bia,s or :bias
belted; type ..·tires.' ~ ,{', '

.',> ,Use the Roturld'a' O~~ux~ Tire Ch~nger 104~001'1 0" 'or"
equivalent, ~to ~ mount or 'qemol:Jnt ti~es." Follow.' the
equipment manu,facturer" s instructions.. Do not use ~and

.tO,ols or tire irons alone ,to' ct'lange tire because they' may
damage' the tire, be~dS or .whef3l. 'rim. , .', :', '

, :Ri,h, bead '~seats ," "(s~~e( w~e~ls' "o,rly) ~hould be'
'cleaned with' a.. wire brush or coarse steer wool to
remove IUQric~rits,,~ol(frubber,~'anct' light~ru~t;Aluminum ~
wheel rim. bead '.seats "should be cleaned with a non-
,abrasive cleaner- to remove, tire, mounting,lubric~nts and
old rubber. eefore, mounting' or.demoynting a tire, the

.bead ataa, sbould: :b'e welL. lubricated with ,Rubber
Lubricant, ..D9AZ-19.583-1\ ·(ESA~M 1'B6:-A) or eql)ival~nt
tire lubricant. ' " , , , ,

, 'A~erinitia~mounting: inf'at~ the" tir~~: so' it~ be~ds are
completely ·,se~ted. , .,' ~ -.'> ' : - ',,' ,: ,

CAUTION: Do not inflate to' more than 276 kPa
(40 psi), the",,' deflate tire. ' ,", " '
Install the valve core, and inflat~ the tire to the proper
pr~ssure shown,' on the ·'Safety, 'gertification -Label.
Balance each wheel, and tire ass~·rnbly. ,

~ ", ;.. ..-

Tire ~ervice, " ',~: "';~~' "
'NOTE: If the ti(e;'8 to' 'be reinstalled on the same wheel,
m.ark the tir~ ~nQ,VVl:leel so ~hey,canbe rea~sembled in

, the same positio.n. " ' -, ~,- .,

p~'nctured tire"s' should: be 're~m'oved from the ,', wheel
'and, 'pennaneritly "serv'iced from'·' 'the inside 'using a
comoination reR~ir plug ,and vulca'nized ,patch. When-
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11-01-1'4 t··..· , Vlh~el' ~n~ Tire, ~eneral Ser"ic~

~ 'a,

'CF~1F;
.. ; .

.. 'i Of

~ ,',

DesCrIption "', . .},

Radial Runol.it..Gauget . . . .'

Inflation ,Chamber~ _~ . , ..

·Jruck.J)re c~~, ._. ;. '. "
,1!re Sprea~er ':' .~, -,'. ~ ',-"" ',- . .

-. ~ .. ~ ·~·l ~ • - •

~ ...... ..

• t "'. i:: ,~, #. ~ .~' .. ~r: I,

104-00104 "~ : ., ;.
007-00014

1~111· ... :'.'. ' .'< .. ~'

Number

,1~110,_ .

• I

ROTUNDA EQUIPMENT' '. '

SPECIFICATIONS'

Y2371·18

DIAL INDICATOR

WHEEL BOLT:RUNOUT

FIG. 12 Measuring Wheel BOlf'Rli'nout'"

and outside ribs of 'the tread face '(Fig.~·11l~ M'es'sure
'later~1 rynout'of.tne ~~re ju~t~bov.e th~ b~ffing rib O,n the
'ire side~all(Fig. 11).~M~r.~·the·highpo,fnts of lat~ral,and
radial runou't for futur.e ref.erence. On tires,' radial'runout
should not exceed t.O,18mi'll (0.040 inch)~ arid 'lateral
runout should not be more than 1~ 143mm (O~~.045 ·inch).

Wheel Runout ':J
,; • I~

.Measure . ~adi~I., a~.d, .Iat,erat. wheel. r~nout at, the
posit~on,s. shown ih Figure 1r~ RunoLitsho'uld '.not'exc~~d
1.14.3rnm i.(.045 inch), in' .either ·position. '.. .,~-~

• o.Jlf - .. • \ _... ~ ..') ~ .. 0 ,I • ~ .. , •

: Wheel 8'011 R'lln'out"'·' ,; ."~. ~.!'~ ;,~'. ";" ,

". ...'., ": :: , ':', ;-,' -- : <, "':"." '. ; . /.'

~', WheeL'bolt :run.out "can, affect· wheel runout When
measuring the runout on the wheel bolts, 'if,should,.be
noted ,that -.the feeler ,will .not be in contact with the bolts

'~a1 aU~'tim~s: 9,n.IY the m~asur~merit~rtaken '~t th~'high
.point. of .cont~pt,of ~ ~~¢h. ,bolt' .shouid be' cdnsid.~red.

.. _ .. - • - , , .. I ':._ 0 ~.~.;-,. -' t. ~.. .. 0 ~ ;.,,....

',: 1~Using I '8 ,broad' point indicator,. locate,' the feeler
perpendicular ·to '·the .bolt (Fig. ,12)', as·:'clos~ ..:to the

,.fl~nge f~~e' a~. possible. :~e. c~reful to- ze~o the
ih'dicator sp. 'hat the P9i~ter can' deflect ,either V:!ay,

" thereby' i.n~uringp ah ~ccurat~ reading at the Iqwest
as ,well, as the ·highe~t ..contact 'point: . '.

• Irr '" _. • ,1 .c , 'o~ .... \ • : \ ..

':2'- ~'. 'Rotate,'the shaft until the, next bolt is contacted.
- Again,. 'record '~and continue- until -you· "have one

reading, for each· 'P9j':l~~ofcontact, (each' bolt)·.~:.The
, absolute' differE3nce "betWeen the'~ maximum and

minimum contact reading will be the 'total indicator
.. ~ead~l'1g Jor :JQtat .r;unout)i Whe~lbQlt c~rGle runo'ut
. should not exceed .41rrim (0.Ot6:inch)<TIR··(Total

ID.dicated Run9ut). .~"_ .. .... .
,., •• t , ... f.: "': .. " "'t l~' ",.' :', ':;' , .!;' " •

i....••..

... ....... ,~ .: t. 1' .:..... "

~ ..
. ,

.....

, I

CHECK 'TOTAl .....NIliIJltO
. LATERAL RUNOUT HERE

WHEEL'" .

FIG. 1.1 Radial and Lateral Runout Checks

~. l :.~

• 0.f ~ '....

CHECK iOTAl '
_. .. RADIAL RUNOUT~HERE

".r •.1' 4 .. .. • .1

Tire and Wheel Balance
There are two types of wheel and tire balance: stati¢

.and dynamic. .

A static balance is the equal distribution of weight
around the wheeL Wheels that are statically unbalanced
cause a bouncing, action called wheel tramp. This
condition will eventu~lIy cause uneven tire wear (Fig. 9).

.... • ~ •• -' • <C

A dynamic balance is the' equal distribution of weight
on each side' of the centerline,"'so that when the ·tire
spins there is no tendenpy for '.the assembly to. move
from side to side. Wheels' th~t are dynamically

:unbalanced may cause wheel
l
shimmy (Fig. 10). ~

Deposits of mud, etc. must be cleaned from the
'inside of the rim.' Stones should be -removed from the
'tread. The tire should b(3 inspected for any'~damage,
then balanced aecor.ding to the equipment
manyfa9t~rer's,explicit instructions. -

'Off~Vehicle ~Balanci'ng
When balancing. VJheels off the vehicle, use' a

~'balancer which pilots the~wheels' by th~ center hole or
mo'unting bolt holes.' ·,If. the Wheel tramp and vehicle
vibration is not corrected by the off-vehicle balance,

, refer to Section 18-01" Noise, Vibration and:~~arshness.

.~ Vibration
If vehicle vibra~iC?r;1 persists after the, wn,$els have

been balanced, it m'ay be caused by eith~r ,tire, ~heel or
· wheel bolt runout. " '.'

.'

~ Tire and Wheel Runo.ut. 1',' ,

Excessive .radial and lateral runout of a wheel and tire
; asse~bly can cause roughness, vibration, ,wheel tramp~
: 'ire wear, and steering wheel' tremor. ' . ,:

Before .checking runo~t and. to ,avoid, fal~~ re~dings
" caused by temporary flat spots in the tires,' check runout
· only after the .vehicl~ has beer:'l dr~ven. .

The extent of'the ruriout shQuld be measured with
: Radial;· Runout Gau:ge Rotu:r,lda 007-00014, or .
· equivalent. All measurements. ~tJQul.d .b.e ,made: o.n,.the,

vehicle with the tires inflated to recommended reduced
load inflation pressures afld' 'with the~"frbnt' wheel
,be~rings adjusteQ '10 spec~ficat~ons.",

. \ . . ., -.. . . ..' . ~ -,-,

Tire Runout " ..

,~ ,M~asl)re radiai: r~nout, ,using Rotunda Raqi~1. R~nout
;. Gauge ,007-00Q1.4 ~r. :equj~alent, of the tire ~t 'the. ~en~er

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



11-0.1-15 Wheel, and Tire ~eneral Service 1,1~01-15

WHEEL TORQUE ,SPECIFICATIONS

Vehicle
i. ~.

Bolt SIz8
Torque<D

~ E-l50, F-l50, Bronco

E-250, E-350,F-250, F-350
5-Lug Wheel

, 8-Lug. Wh8eI,
1/2-20

,; 9/16-18'
135

190
100

140
F~ Duty.andF-~ DutyS~

. ChaSsis Vehicles .'. , . . .. 'lo-Lug \VheeI : 9/16-18 190 140

.<D~~ are for dean, dirt~8nd-paint:freedry bolt and nut threads. Never: use oil (Xgr~ on studs or nuts. .. . CF3943-2E
, ~

.f • ,_

,GroSs
.Vehicle
Weight

'. V~1cte " '. .' Wheelbase (OW)

··F-1.?Q (4x2rRC, SWB- ·:r .. 2972 m,m'(ll! inch)- 5250

, Wheel

15x 6.OJK*

Recommended Cold
inflation Pressure

PSI' KlIopascaI (kPa)

nre Front Rear Front Rear

P215175R15SL ' 35 35 241 241

15 x6.OJK P235175R 15~L ~ 41 241" 283
. -.

'..~~50(~~,~ .~~ __ ~n~~~i~)~'_:M~50~~~15_X_6_.~_K_*~,_,~_~_·1_5_n_5R~1~~l_·~_~_'~~~~~~~2_~~~,_.2_4_1~

" . , 6250 '15 x 6.OJK* . P23517SR 15XL 35 41 ,241' 283

., F-l50 (4x2) se, LWB

3526 m~ (139 inch). ~50 15 x 6.OJK* P235h5R '15XL' ';35 41 241 283 _

3937 min (155 inch) .'62~' 15 x 6.~k*", ' P235175R 15XL ~35' 41 241 .283 -

F-l50 (4x4) RC, SWB ., 2972 mm (11,7 i~) : '6100; 15 x 6.OJK* '~~5175R.15?,L 35 41 241· 283 .

F-l~ (4x4) RC,~~, \~ 33?81!'~ ,(133 inch) 6250 15 x 6.OJK~,.. " P235n5R'15XL . 35 41 241 283
I--------+-----~----+-"""""--~~---+-----I

t .' 1~ x 6.QJKQ);~', P235175R 15XL 38 41 262, 283 .:

3526 ~~' (139 inch) 6250 .15 x 6.OJK·" ;. ,P235175R 15XL 35 41 241 283 .

. 3937 ~,m (15S inch) 62~:, 15 x 6.OJ~~\"~ ", ,', : m5nSR 15XL "35 ' 41 241 '283 .

15 x8.OJJ ,'';

Bronco ~. rreni (105 incht 6pOO/~ 15'x 6.OJK*· P235n5R 15XL 35 41 241 283
I--------t---------+-----+O--_I------+O----f

31-10.5RX 15C 40 40. 276 276 .'

6450' ,15. x, 6.OJK*®@ P235n5R 15XL 38 41 262' ,283

15 x8.OJJ~® ", .31-10.5RX'l5C 40 , 40 276 . 276 '

51 51'

44 44

44, 44

40 50

44 65

44, 65·

51 - SO'

51 80LT235/85R: .16E~' . 352 ' ·:55216 x 61<*' .

16 x ,6K*.. I " ..' LT235/85R 160 303 448

16 x6K

16x6~ .. ~

'noo

3937 mm·{1,55·inCh) . 8800
" )

r

.J,.

F..25Q·(4x2) SC

F~250 (4x2). RC

.:~' ~l' ~ .. Ii t·· ..·"

' ..
"'--" -

, t

'".. ...

"." .:i. '... ' ,," '"';
• - ~''' .. , #,', ("'"

I :,

.. .. {, ':. , . .. .":. . ~ ,. .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



, 11·0~~J.6
, ' ,

','Wheeland 'Tire 'Genera" Service
"..";: ., . ,)'...

Vehicle ~

Gross
Vehicle
Weight

,~~ ". (GYW)

'·Recommended Cold
I~ Pre88ure'

.'. ' PSI KlIopaIcaI J(kPa)
Wheel " n...,,' ~ Front Reer FrOnt . Ae8r

, ,F:-250 (4x4) RC ~?8..mm (133 inch)' 6800 16 x'6K LT 215/85R 160 51 51. . 352. ,;352,

16 x 61( LT 235/85R 160 . ~ ,44 303 ',: 303

16 x 6K LT 235/85R'16E ,44 44 ,303 . "303 ,

16 x 6K 7.50R,16D '" " '45 '50 310 345
16 x 6K*(!) , LT 215/85R 160 65. 65 448 448

,16 x 6K(!) LT,235/85R 160 58 . 58 400. 400.

,16 x 6K<D LT 235/85R 16E 58 58 400 400

8600 16 x 6K*., .LT ,235/85R t6E .44 80 303 552

~ 16 x 6K<D LT ~i85R 16E, 58 ~. 80 400 "·552

, F-250 (4x4) ~G' . ~

. F-350 (4x2) SIR, ·CHC

F-350. (4x2) Crew C~b:~

. 3937 mm (155 inch) 8800- 16 x 61<* , . LT 235/85R 16E .51 80 .' 352 552
.~78 '!lm (1~ inch) 8800 16 x 6K* ,'. - .LT 235/85R'16E 51 80 '352 '552

~278. ~.F!l.(168 incht ',9200' ...·~16_x_6K_*_·__-+-·[_J_235�85_R_·_j6_E_,-+-_5_1_+--_·80_ ___1-,_35_2_+__......55-2___.
16 x 6KCD " ~ LT 235/85R 16E 65 ':' ,80 448 552

F-350(4x4) CHC . 3378 mm (133 inCh), .. .88OQ'. ~ 16'x 6K*" .~ LT 235/85R ,16E .' 5~ 80 352' '552
t:------~---~-_+_~~ ..........--___I-----+__-___I
, 16 x6~<D'" ". LT ~!85R16E . ~ . ~·80 448, 552

F-350 (4x4) ~r~wCab .
, F-350 O/R, RC

4278'mm (168 inch) 9200 16 x 6~~\' . LT 235/85R .16E ".58 '80 ··352 .. ~~2
3378 mm"(l33.inch) '>,OOסס1' 16 x 6K~ i:,. LT 215/85R,·.~~~' , '. '~58 . 65 "" 400' ,,448

t---------+-----.;.,;,,;,.-:--+------+------I~--+__-___I

.. 1~ x 6K :.. :: '.': 7.50 160 ". " 45 60 345 414

·F-350.OIR, ·SC ~37 mm(.155 inch), .. OOסס,1 . ......--16_x_6_K_.._:_.-'':;.....+.--:-~[-J--2-15-/85-R-'16-0...:...._+_-58-_+__=__65-___4r___-400-.~_448_----t
16 X6K ..~· .' 7.59 160 . '. .. . 45 60 ". 345 414

~75 mm (137 ir,ctl) 'ooסס1 16 x6K*" LT~15/85R '160 ' 58 58" ~. 400'",. '. "~. ':" t----------~--e--~-_t_~--+--~___I~-_:__+__-___.

16x 6K .~: ~ 7.56'160:, . '~, ,~50 .. ~10~' . . 345
...~ · ... 1

11000 1~ x ~*,- LT215/85R 160" '. 58: 65 400 448

16 x 6K 7-.50 160 50 60 345 414 '

~. ", ~

F-350 OIA, 'LWB, CHC .. 4oa9 mm (161 inch) 'r,~OOOO f l6"x 61<*.. :' LT 215/85~ 160 58 58 400 400
t------~___t-~--....--~----+-~-~f__--~- .............
-16 x 6K . 7.f!J l~D " 45 .50 310 345 -'

',' .... ....
11000 16 x"6K*- LT'215/85R 160 58 . 65 400 448 .

16 x 61<: . 7.50 160 50 60 ' 345 414

F.·350 DIR 9rew C~ 4.278mm,(1,68 i~) . '100Q0 ,16 x 6K* LT 215/85R 160 ' 58" 65 ' 406 44$ .
t--~~~"""'---"+----~OOO+_--~:.....-.----1---+_-__1

16 x 6K" 7.50 16P' . , 50 ·60 . 345 414 .

,\3475 mm (137 inch) : 110()0 16 x 6K*@': LT 235/~R 16E 65, ' 65' 448 448
t--------+------+--..;.-...........-~---1---+_-__I

"16 x 6K@' 7.50)60' 55 '60 380 414 .

,F-.350~OIR (4x4) CHC,
16x 16K<D@: LT 235/8&R l6E ~ 65 . 448 448

408$ mm (161· inch) 11000" 16x 6K@' ; .:.~ ~lJ 235/85R 16E 65'.'65 448 448,

F-SUper Duty Motor Home
Chassis DIA 5283 mn'" (208 inch) 16000 16 x 6K@ LT 235/85R 1.6E

F-Super Duty Motor Home
,Chassis DIR ' 4521 mm (178 inch).. '16000, 16 x 6K@,

F-Super Duty Commercial
! Stri~ Chassis O/R . 4521' rnm (178 inch) 16000 16x6l<@

4013 mm (158 inch) '16000

'80 .., ~ 504

:80 448 504

80 ,- 552 ' 552

SO' 552 552

,80 . 552 552

80 552 552

80

80

80

'80~'

LT 235/85R 16E

LT' 235/85R l6E

LT235/85R 16E

LT 235/85R 16E

LT 235/85~ ~~~_

16,x6K@

16'x6K@

16 x 6K@.. ~. " ..

145004089 mm {161 inch)

.'3480 mm (137 inch)' . '.,14500-

F-Suj>er Duty Commercial .
Stripped Chassis D/R .

.F-S~. Duty
..PIA, ~WB, CHC

.':.~;Super DUty
DIR~ LWB, CHC

Notes - . ,
* Minimum wheeIItire sizes recomi'nended for gross vehicle weight'rating (front and rear). All o~r combinations are ~al.
CDV~ for Heavy Duty'Front End option. For all tire instal~tions on any vehicle:;, '. '
®Vehides with Snow Plow Prep option. '. Do not mix tire brands. ': '

;. @Requires,2500 lb. Wheel . . • Do not mix radials, bias.or bias-beltedtires.
@Requires2~50 lb.~ , CF3945-2F .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



11-01-17 Wheel~ .and Tire ~eneral Service

- . - ,- , . -. Recommended Cold· ,- "
, .

Groll ' Inflation P,..ure ;
.'

' . Vehicle ..

: ."
Weight - . PSI Kllopascal(kPa)

"

Vehicle • 0, o • WhMlbaIe (OVW) Wheel ~nre Front Au, Front A.,
E-l50 Cargo Van 0' 3150 mm 5500 15 x 6.OJK* -P215175R 15Sl 35' 35 0

.- • 241 ,- 0 241
. • t·1

(124 inch)-' 15 x'$.OJK
. '.

P225175R 15Sl 35
. .

35 241 241 ;..
.. .. , -

,,15 x6.OJK P235f75R 15XL 41 . , 41 283 283
, ' ,- , -

". ";.", 6100 15 x 6.OJK P215n5R 15SL 35 35 241 241: ...... 00 " .

'0
15 x 6.OJ~ 'P~5175R 15XL 41 41 283 283

3505 mm '. S500
..

15 x 6.~~* P205I75R 15SL 35 35... ,241 241' ' 0'

r- (138 inch)
0, ..

.. . ~ ..
~ ~ x 6.OJK(l) 'P225175R 15Sl 35: ',' 35 241 241

.... ' ...... :
.15 x 6.OJK

,....

P23517SR 15,XL 41 '41 283 283, .
~ .- ,,'

P225nSR 15SL
~

6100 15 x 6.OJK* 35 35 241 241
.....,.

-.15 x 6.OJK P235175R 15XL ,41 ' 41 2~ 283.. --
, ,

6500 lSx 6.OJK P235175R 15XL r~U 41 283 283
" ,,- .. -

'. , .
E·150 Super Van .. , 35OS'mm 6200 15 x6,.OJK* ~23517SR ,15XL . 41 41 283 283'

'. (138 inch)
,.

:
, . 0- .- ..'

E-l50 Club Wagon 3505 mm 6600 15 x 6.OJK* P235175R 15XL 41 41 283 :283

518 Passenger (138 inch) - ,
........ ,"

.J':'

E·250 Cargo Van 3505 mm 7200 '16x 6K~ LT ,215185R 160 51 . :'58, 352 .400, ..
(138 inch)

16 x 6K l T'~15185R 16E 51 58 352 t '0 • f'.,~OO ~~'

7900 16 x6K LT 215185R 16E 51 73 .352,

E·250 Super Van 3505 mm 8100 16 x 6K* LT 215185R l6E 51 80 352 552,
(138 inch)

E·250 Club Wagon 3505mm 8550 16 x 6K* , LT 215185R l6E 58 80 400 552
8112 Passenger (138 inch)

E·350 Cargo Van 3505 mm 94QO 16 x 6K*@ LT 235/85R 16E 51 :,80 352 552
(138 inch)'

9500 16 x 6K LT 235185R 16E 51 80 352 552

E·350 Super Van 3505 mm 9000 16 x6K*@ LT 235/85R 16E 51 80 352 552
(138 inch)

E·350 Super Wagon ,3505 mm 9100 16 x 6K* LT 2351858 16E 58 80 400 552
12115 Passenger (138 inch)

E·350 SIC, SIR 3505, mm 9400 16 x 6K* LT 235/85R 16E ' 44 80 303 552
(138 inch)

4Ol3'mm
(158 inch) 9400 16 x 6K* LT 235185R 16E 44 80 303 552

®P225 Required with 5.8L Engine .
@4.9L Engine Only CF3947·2F
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.- .~'.'

Wheel: ;and Tire General ~ Service

Wheel Tire·· Front

11·01··18

Recommended Cold
. inflation Preuure

PSI' KlIOpucaI (kPa)

.. 'Rear Front. R.r

~ e-350 RV, CIA, CIA )
'.' ,'r. _.

.;':~'mm,.
,:(138 inch)

10500

16 x 6K LT 215/85R 16E 58 58 400 400
• ,., • 4 .... ~

"4013 rTim
,j(l58 inch)

11000 ·.. 16 x 6K* .; 1 LT 215/85R 160 58 58 400 400

. 16x'6K " . LT 215/85R 16E 58 58 400 400
"r- .

E-350~m CIA, DIA

.4470 .mm 110Q0. :16,x 6K* ~T 215/85R 160 58 58 400 400

.,,(176 inch)" 16 x'6I(' ./(', LT ~15/85R l6E - 58' 58 400 400

"~3505 mm ·10300 ,: 16 x 6K '., . LT 215/85R 160 .51'" .' 58 352 400
(138 inch) , , j'

.~ .. , , . ,', t--__~_1-6_x-:-6K t-,_LT_2100:-'5/_85_R_16_E-t-__5_1_-+-_58_---t1--_35_2_---+-_4OO_--I

~ ' 1000(f . , "'16 x '6K*@ .' LT 21,5/8?~ 160 51 ~ 58 352 400

:;l6 x~@ LT 215/85R 16E. 51 58 352' 40() .

.;:;

'4013·mm 
,(158 inch)

',4013mm·
,J158 inch)

10700 . " 16 x61<* : LT 21,5/85R 160 58 58 400 400

,'. - : 16 ~ 6K LT215/85R:16E 58 58 400 400'

;0000 .,~ .~ '~-s, x aK* . .Lt .21SJ85R 160 '51' · . 58 352, ,400

16 x 9K LT 215/85R 16E ,,51 58 352 400

, NOJES '-. ' .". I ":.~, • ' • " • ,

, * Miniroom wheeVtire sizes'recommended for gross.vehicle'weight rating (front and rear). All other combinations are optiOnal.
(i)SO statesonty. Vehicles over 6OOO,lb. GWI in canada,only . For· all ,tire installation on any vehicle:- '.' .' -
@For customer selected fron~ Spring 9Ption • Do. not mix ,tire'brands
@Av~ ~with ~bulance prep package .. -. Do n<;>t mix radials, bias or bias-betted tires. .

. ~.,School bus pack8ge only. /". ' . ' "f) <, •

~ . .

,.". . ~: .'"

j';"

• l :

• I -~ ~

, ~

. ", i~ '... .... ' :

, .. '", :•. t'- ..

CF3948-2E
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·SECTION 11-02 Wheels and Tires
, "

'~
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Wheel Replacement F-150 F-350, E-150 '
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SPECIAL SERVICE TOOlS •.. ~ .•.. ~ ...' ••,:,~••• -11~02~8

, SPECIFICATIONS ...•......•' ..,.•'. '.. '" ..••••• 11-02-8'
. VEHI9LE APPLICATION .....•••'... '.,:,•.•. ~ •.•. 11·02~1

PAGE
,;,.

SUBJECT

'. DESCRIPTION
Front Wheel Assembly.' •...••••... '•.•••.• 11-02-1
Front Wheel Assembly Four-Wheel ", "',

.' Drive ••••. ~ti '•• '•• '••••••• ,•••••• '••••• ". ~ : •• 11-02-1
New Vehicle Break-In •. Ii ••••••• :,.~~••••••• -.11-02-1
Rear Wheel Assembly ••.••.••.•..•• ~ ~ .... 11-02:1 '

DIAGNOSIS AND'TESTING ...••...•.•:.' ••.•••.. 11-02-1
, REMOVAL AND· .. INSTALLATION

Front Wheel Lu'g': ·Nut· Stud .....' .. ~' .•..,..•••• 11-02-5
Front .Wheel Replacement F-350, E-350,

F-Super Duty and F-Super 'Duty, Stripped
Chassis ·Vehicles Equipped with ,pual" " ,.
Rear Wheels .......•.•.......' '. ;, . . . • . . •. 11-02-2

Lug Nut'Torque Requir,ment· '; ....•.. I" • ' 11-02-4

VEHIC,LE APPLICATION "
i .

. Applies to F-150, F-250, F-350, E~150, E-250, E:'350,
F-Super Duty, F-Super. Duty Stripped. Chassis Vehicles
and Bronco Vet:)icles. ' , '~.",

· DESCRIPTION .. . :

Fr'ont .Whe~1 Assembly
, Each" front ~heel and ti;e ~sseni'bly, is attached by

, wheel lug nuts to., its respective front h~b. and.. rotor "
a,ssembly. Two opposed. tapered roller bearings are
insta,lIed.in each front hub'and,rqtor, assembly. A 'grease
retainer.: ,is .installedat the. inrier ,'end of," the hub to

· preve'nt tubridant fro'm leaking. ThS' entire assem,bly is
,retained on its' spindle.bythe adjusting nut" nut lock and
cotter pln~ Refer to Section 11-1 0, WheeJs~ Hut;>s ,'and
Bearings~Frol1t (Except Front Drive)., ...,

.'. .,"'. . "t"' ...•. '. ,

Front Wh.eel As.senibly-Four-Whe~l, 'Driv~' "
, A' description qf" 't,he: fron:t 'axle '~sed. qn yeh~cl~s

'. equipped 'with 4-wneel driye is' found in Section 15-32,
Axl~-Front Driv'i~g~Dana "Model ~O Monobeam' or
Section 1'5-~4, .. Axle~Front Driving-Dana Model 44
and 50. The lo'cking hub assemblies are described in
Section 11'-1'2, Wheel Hubs- cind Bearings-Front Wheel
Drive. , .... ,~' . .

Rear Wheel Assembly
fnformation on"rear-wheels (hubs and drums) may be

'found in'Section 11-11, ': Wheel Hubs and .Bearings
Re,ar (Semi Floating Axle) and 11-14, Whe~1 Hubs and
Bearings-Rear {Full Floating Axle}. ,
. ~ '\',~ . ..., -,.. ~ . . .'.

New Vehicle Break-In
WARNING: FOR VEHICLES" EQUIPPED WITH
,SINGLE REAR "WHEELS,RE-TIGHTEN':THE WHEEL
LUG NUTS AFTER 800 KM. (500 MILES) OF NEW
VEHICLE OPERATION 'ACCORDING "TO', THE

'PROCEDURES FOUND IN'~ THE,REMOVAL"-AND
~' INSTALLATION:.PORTION O·F .THIS 'SECTION. ·FOR .
4 V,EHICLES EQUIPPED WITH DUA~ 'REAR'-WHEElS,
· RE-TIGHTEN THE 'WHEEL tUG· N"UTS TO

SPECIFICATIONS AFTER 160KM. (,100 MILES) AND

AGAIN AFTER 800 KM. (500 "M'ILES>, ,OF' NEW
VEHICLE OPERATION, AND AT THE I~TERVALS,

SPECIFIED IN SECTION 50-02, PRE-DEL~VERY AND
NON-EMISSION SC.HEDUl.ED ,MAINTENANCE
ACCORDING TO THE, PROCEDURES FOUND IN THE
REMOVAL AND,. INSTALLATION 'PORTION OF,THIS
SECTION. THIS~. IS REQUIRED TO PERMIT t THE
WHEEL· CLAMPfNG SYSTEM TO SEAT PROPERLY
SO·THAT THE WHEEL LUG NUTS WILL HOLD. A
UNIFORM', .CLAMP LOAD AND REMAIN FULLY
TIGHTENED. RETIGHTENING TO SPECIFICATION IS
ALSO 'REQUIRED AT 800 KM. (500 MILES)" AFTER
ANY,WHEEL CHANGE OR 'ANY OTHER TIME,THE .

',LUG NUTS HAVE BEEN LOOSENED. IMPROPERLY ,"
TIGHTENED WHEEL LUG NUTS -COULD "ALLOW
THE WHEEL TO COME OFF WHILE' THE VEHICLE IS '
IN MOTI.ON, CAUSING LOSS OF CONT~9~., ,,' :: ..

DIAGNOSIS A~DTI::STING , .
For ' diagnostic and "testing" procedures; . refer ,tq

Section 11-01, Wheel and Tire -General S~rvice. ~

-
REMOVAL AND' 'INSTALLATION

'... ,l"... • ."

Wh~el .Replacemerit-F-1.50-'F-350, ,E-150~ .'
E-350, and Bronco Equipped" with Single.
Rear Wheels ' ,

Refer to ~ig. 1. '

Removal

WARNING: -AFTERMARKET WHEEL ASSEMBLIES
MAY NOT BE <COMPATIBLE WITH THE VEHICLE.

" USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY
RESULT IN EQUIPMENT FAILURE' AND POSSIBLE
I N J U R Y. USE 0 N L YAP P R,O V E 0 W H,E E L

': A~,SEMBLIES. .. -

,1. Set parking brake and block diagonally opposite
"'wheeL On vehicles equipped with an" automatic,

transmission, place selector 'lever in the I I pi I

pqsition. On vehicles ·equipped. with ~ man~al

transmiss,ion place the shift lever in reverse.

2. :If equipped','-'r~m()vethe 'hub' cap or wheel: cover.
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......
,;

. ...,.

..10.LUG WHEEl:' .
.(F.SUP~~ DUTY P40/~~~)

5 UJ~ WHEEL

TIGHTEN LUG NUTS
IN THIS S,~QUENCE

j.' !

. 8 LUG WHEEL

FIG. 2 Wheel Lug Nut Torque,. Sequence .,

Front, Wheel Replacement-F-350;: E-350~
F-Super Duty' and F-Super Duty Stripped
Chassis Vehicles Equipped With DualR'ear
Wheels.
. ..Refer .to Fig. 3.

~. ;" ", ,. 4 ..'

'. Removal: : . .' ,/ .
.WARNING:-, AFTERMARKET -WHEEL ASSEMBLIES,
MAY NOT BE COMPATIBLE WITH THE VEHICLE.
USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY
RESULT IN EQUIPMENT. FAILURE AND POSSIBLE
INJURY. USE ONLY APPROVE'D WH'EEL

· 'ASSEMBLIES~:' '.' . :. . ':, .

, 'W'ARNING; USEO~LV:' iNTEGRAL. TWO-P'IECE
· SWI~~LtNG lUG NUTS ~N VEHICLES ,eQUIPPED
, WITnDUAL REAR WHEELS. DO NOT"ATTEMPT TO
'USE.' C'ONE SHAPED 'ONE-PIECE' LUG NU.tS 'ON

THESE VEHICLES.', 'JF USED, CONE' SHAPED" ONE
PIECE ·.LUG ·NUTS CAN 'COME LOOSE IN VEHICLE
OPERATION. DO' NOT' ATTEMPT. TO 'USE PAST
'MODEL WHEELS, WHICH 'HAVE CONE SHAPEP LUG
NUT,·SEATS ON THIS VEHICLE. DO NOT ATTEMPT
TO -USE PRESENT DESIGN WHEELS AND LUG NUTS

~. ON' PAST MODEL WHEEL HUBS.··ATTEMPTED USE
'OF' INTERM'IXED WHEELS' 'CAN 'LEAD 'TO DAMAGE
~TO THE' WHEEL MOU,NTING SYSTEM AND COU~D
-RESULT IN WHEELS, :COMING LOOSE..

, '1: Set ·parking br~ke "and ~1~Ck ,<;liagorially opp~site
wheel. On lvehicles equipped with ah, automatic
transmission, place selector lever in the "~pI'

position. On vehicles equipped. with ~ manual
· .. ,.tra~sm,i~sio~,. pl,ace, the sh~ft. lever in r~yerse.

· 2. ,If equipped, r~mo.ve the hub cap, or wheel cover. '
.' '3. ·Loosen but 'do not remove the- wheel lug riU'ts.

4. Raise the vehicle until the wheel and tire clear the
floor. . ' .;..

- '5. t' Remove 'tne \~heel .lug nuts. Remove the" 'wneel
and· tire from ',' the· hub ,and rotor'._. .

· In~tallation-' '.,. '.. r

,4' .... I

~·.WARNING:' WHENEVER' A WHEEL ·IS .INSTALLED,
ALWAYS ~.REMOVE ·ANYCORROSION, DIRT·' OR
FOREIGN. MATERIAL THAT MAYBE PRESENT .ON
THE'· MOUNTING SURFACES OF THE.· WHEEL OR
THE· SURFACES OF THE HUB ·AND ·ROTOR',THAT

, :'WH~Et

" F.4251~1A

, '''': .

CONE-SHAPED
ONE:.PIECE
LUG NUT

""" WHEEL~"

, STUD'

,MAIN VIEW ,~,

VIEW A
, ... ~ J to

• -.-, J .-' i'.

.' ...--~-------:------:......;",.---- .........

..•.. WHEEL__
, LUG NUT

With :the lug nuts loosely' installed, turn' the.·.. wheel
until one nut is at the top of the bolt circle.' Tighten
the nut until snug~ In a criss-cro~$ type· manner,
tigpten the remaining nuts until snug' to minimize

'runout. Lower ,the vehicle. ;

4~ . EVenly' tig~te'n :the nuts in' the torque" se.quence
shown in Fig. 2 to the' torque listed 'In the
Specifications p'ortion' of this, Section.

5.~ ~ Remoye the ~ wh~el ~Iug 'nut~·. R~move the wheel
. 'and tii"e assembly. ' . . .' ..

'i: _.':J • .. "l

Installation

. .
·FIG.. 1 Front' and Rear Wheel' Instaliation:'F-15~F-350,

:, f·; ~. ~ .E-,t50-E-350~ and Bronco Equipped Witht, Single
\"J< ....., "Rear Wheels', :', .... :

. 3.

WARNING: WHENEVER A, W·HEELi.IS..INSTA_J-~ED,
ALWAYS REMOVE ANY CORROSION, DIRT OR
FOREIGN' MATERIAL THA'T MAY BE',PRESENT ON
THE MOUNTING : SURFACES 'OF THE' WHEEL' OR
THE SURFACE QF THE HUI;I, DRUM OR ROTOR
THAT CONTACTS THE' WHEEL.' ·INSTA·LLING
.WHEELS WITHOUT PROPER METAL-TO-METAL
CONTACT AT-THE WHEEL MOUNTING' SURFACES
CAN CAUSE.THE -WHEEL .LUG NUTS' TO LOOSEN
AND COULD ALLOW THE' WHEEL TO COME ,OFF ..
WHILE THE VEHICLE IS IN MOTION," CAUSING
LOSS OF CONTROL. '

1. Position the wheel on the hub and rotor or the~hub
and- c;jrum assembly.

, . '": ", .

~ ~2 ..... 'Install the fug nuts 'making sure' that the cone ~nds
':of, the nuts ',face ,-inward. ' .', :. -",'

z ~ .~'., - .

·'3. i~'.:Loosen ·but dq"'not rem9ve the wheel lug,1,,~u{s.

: '4:'; "Rai~e the ~~tiicle until the w'hee( and tire. cle~rthe
.;~" ·fl,oor.· " ~ .; ~," " ' . .... . ','

to·' .. '.. ", ~ : . , '.
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, ,VIEWA···· .,:

. WHEEL LUG ' TIRE
NUT (INTEGRAL

TWO PIECE
SW'VELING
SEE VIE~ A:"

[fr
"'NTEGRAL

': ' TWO-PIECE

.

'. ". .5.,.WIVELING'. " LUG NUT

. 'VIEW A. '

F5647-1A

,Rear· Wheel Replacement~F-350, E-3S0,
F-Super Duty and F-Super Duty Stripped
Chassis yehicles Equipped with Dual Rea~

Wheel~ "
,'. ~,ef.er to Fig., 4 and, Fig. 5".: . ,

Re~oval .",

'WAR'NING: AFTERMARKET. WHEE~ ASSEMBLIES
'MAY NOT, BE COMPATIBLE WITH THE VEHICLE~

USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY'
,RESULT IN EQUIPMENT FAILURE AND POSSIBLE
INJUR:.Y. ·USE ONLY., ,APP'R'OVED WH'EEL
AS'SEMBLIES.

WARNfNG: USE'( 'ONLY ,;INTEGRAL TWO-PIECE
SWIVELING LUG ··.NUTS ON VEHICLES EQUIPPED
WITH DUAL REAR WHEELS. DO NOT ATTEMPT TO
USE CONE SHAPED ONE-PIECE LUG NUTS ON
THESE VEHIC~ES. IF USED, CONE SHAPED ONE·
PIECE LUG NUTS CAN cCOME LOOSE IN VEHICLE
OPERATION. ,DO NOT ~TTEMPT TO, USE PAST
MODEL WHE~LS,WHICH HAVE CO~E SHAPED. LUG,
NUT SEATS.ON THIS VEHICLE. DO NOT ATTEMPT
TO USE PRESENT DESIGN WHEELS AND LUG NUTS
ON PAST'MODEL WHEEL HUBS. ATTEMPTED USE
OF INTERMIXED WHEELS CAN LEAD TO DAMAGE
TO THE WHEEL "MOUNTING SYSTEM AND COULD
RESULT IN WHEELS COMING LOOSE.'"

NOTf=: . F-Super Duty and "F~Super Duty Stripped ,
C.hassis vehicles require· usage of center..pilot design
wheel '

,t

1. Set 'parking ,brake and block 'diagonally 'opposite
wheel. On. vehicles equipped with an automatic
transmission,plac~.. selector {ey~r in the '} P' ,
position. On vehicles equipped with a manual '
transmission, place the shift lever in, rever~e ..

2. If equipped, remove ,the' hub cap" ~r wheel cover.

.3., Loosen~ut qo not. remov~the IIVhe~1 lug nuts.

~ ,~ , , ,,:.' ' INTEGRAL, '. 'r

. 'lWO-PIECE'
,', SWIVELING
.... ·:LUG NUT "., ~-. '

..........

~HEEL,lUG N'UT ',-:, 'LO(~TING
'(INTEGRAL, ,TWO- ,'~' 'HOLE .'N
PieCE SWIVELING) ." , ~HE~~ " HUB PINIS'INSERTED

MAIN V~EW 5THROUGH WHEEL .'

.. ~., .....

WHEEL

'4.' Evenly' tighten ',~tne ri'ut~ in the. to~quEf'-s'~quence'
shown in Fig. 2 to the torque' ,listed ',in the
Specifications portion of this Section.

• • . ' a .. '. 0" ':.' ......~ , • ;.. ~ ....

3. . With" tn~ lug.,nuts 'Ioo~ely 'installed, turn the wheel
until, one' nut)s at ~the top 91. the bolt circle. Tighten

:~ the nut until snug. ,In a qriss-cross type ·manner,
tighten the remaining lug' nuts " until, 'snug to

. minimize runout., Lower the vehicle to the floor.

. ,

.2. "Install a_nd,tigh~en unt!I,s~ug the eight integral two..
"piece swiveling' lug nuts' ,(nut and washer

assembly). '

CONTACTS ,'. THE ,WHEEL. ,-'INSTAL'LING WHEELS.. ·'
WITHOUT PROPER·' METAL·TO~METAL ·CONTACT

. f'AT ,THE WHEEL MOUN'TING SORFA'CES CAN
;CAUSE THE WHEEL LUG NUTS TO LOOSEN AND
~COULD ALLOW THE WHEEL TO COME OFF WHILE
THE VEHICLE IS ..IN MOTION;' CAUSIN~ LOSS OF

,CONTROL. '~ . ,'r , , _. ~~ , ,

1. Mount the front wheel bn tlie,~fr~nt hub :and rotor
~ith the:~whe~1 t:ti~h: faqih'g inboatd'~~ Align' the wheel
with the $i1lall'indexing,'hole (Jocated in'the wheel
betw~errthestud holes) ,with"th:e·,alignm'en~pin iO

: the hole, in, the gap.,Make sure 'that tbe whee~ is
flush with the hub mounting surface so ,there is' no

. gap between th~ n~~ ,and ,wt)e~1. "

FIG. 3 ··F.font Wtieel In.stallaJion~F-350·, E-350 Equipped
. ~. with Dua( Rear 'Wheels, F-'Super Duty and

" ,F':Super ' Duty Stripped Chassis Similar Except
", "'10 Stud Hub '.:" "~'" ~ .. ,.,'

FIG. 4 I Rear Wheel In'stallation-F-Super 'Duty and
F-Super Duty Stripped Cha'ssis' Vehicles-Dual
Rear Wheels ' ,
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, . '} ",'.. " ~ .. .'..,.

"

F4253·2A

INTEGRAL
TWO-PIECE,

. SWiVELING'
.' " LUG'NUT~,..·

" ' ."... <dRUM piN~ .i ," ,:',

'IS ~ INSERTED '; ,~ .',.
. THRQ~)G.:f .... , . :' " "

BOtH WftEEl::S'" ".

~ '.. .... ;'.'~':".,

~ ... ,.. ....

. ~.. .

. ,;" .... ! .. I

WHEEL
STUDS

INSIDE WHEEL ' '

:' , • 'l~ : ; e ,

',t ..

- .~ ...
~, '

'MAIN'VIEW I.·'.. ";, ,/' ",

.. '.~ . ;;~ "," : ... .,~. ..

LOCATING PIN ..
, IN WHEEL I

•(NOr USED ON" .
OUTSID~.,~HEEL) ,

: ~. ,'.'

, ";','~ 'l, '" '. .....,

WHEEL PIN IS INSERTED
• INTO~DRUM HOLE

. , " ~'- -~' ," ". ,,' OUTSIDE WHE,EL'"
~ ~~.l .. ~. .'r' ..

".'i,~, :'~'_:. " -'. ':' .. ' ;"

. ~. , ,.. ,

~ ':~ 'WHEEL LUG· NUT
, :. (INTEGRAL, TWO

,PIECE SWIVELING),~ ... "',." ,

" ~~ : ' . "/

" '4~IEW •

• • -;. • :. :. t)~~.
• .' ~01

-LOCATING
" PININ

" " , 'WHEEL, :.

'FiG. '5 .Rear- Wheel ,1nstallatlon-F~35O-E-3S0 EqUipped with 'DuaiR~ar~':Whe~IS." :.. ..:' ..... . .... . ' .
. ' ,,: .." .. ;" ," -", ,- .":' '} ~. . :. - " ,

4.. Raise the vehicle until the wheel.and tire clear the 6. ·Evenly· tighten the nuts'iri""fhE}"':to'rque sequence
.·floor> ;<" ' . ' shown in Fig.. 2 to ,the torque 'listed in the

5: .' "RElhJ~ve t~e wheel.).ug nuts:' Rer:nove,~th~'wheel . S~.~Cifications porti~n.'pf. this Sect:?~.
and tire, from the hub..and ~rum. Lug N~tY'~(irqu~ \Requir~~ent :'

Installation " . '. WARNING:'LUG NUTS MU'ST BE RETIGH·TENED 'TO
t. ·.. ·W·A·RNING: WHENEVER A 'WHEE'L IS ,PROPER TOR'QUE':SPECIFICATION AT.,800'KM (500

" ,IN~TALLED" ALW~.YS REJ\IIOVE ANY :MILES) O,F NEW~ VEHI¢LE OPERATION ...AND
, ICORROSION, DIRT OR; FOREIGN MATERIAL VEHICLES WITH DUAL'~EAR WHEELS. RETIGHTEN

" ,,·THAT MAY BE PRESENT ON THE MOUNTING TO PROPER',TORQUE SPECIFICATION AT 160 KM
SURFACES OF, T'HE WHEELS OR THE . (100 MI'LE$)'AND' ALSQ AT 800·KM, '(500 MI.L~S) OF
SURFACES OF, THE HUB' AND~'1)RUM' THAT . NEW OP'ERATION: AND ,Ar THE ,INTERVALS
CO.NT'AC.tS THE .WHEEL. I·NSTA.LLING 'SPECIFIED: 1~.SECTION-10·0'2, MAINTENANCE..
WHEE~S' WITHOUT PR~PER ~~·TAL·TO·· R ET'I'G',Ii?T',E:N'- TOP R'O P E R,.~·T 0 R QUE

~~J~kc~~N1~~l~lJ~: ~~:E~~~EuLNT~~g. SAPN·Ey<:IFICATIONS AT.80
0
0
R
·KAIYI· (5

0
90 ME'ILRETSI)MAEFTTHERE '

NUTS TO LOOSEN AND COULD A'LLOW THE. .' ,~WHEEL CHAN~~ .. ' N~· TH :' :
WHEEL TO COME OFF WHILE THE -VEHICLE IS LUG. ~UTS· H~~VE ~BEE~ LO<?S~NED.;. ~ ,
IN"MOT,ION, .'CAUSING LOSS 'OF CONTROL. IMPROPERLY TIGHTENEI) WHEEL LUG NUTS
. ' ~: ; ,. ,-.. .. ~."'" '. - . ' COULD ALLOW THE' ;,WHEEL TO,.~CQM.E OFF

2. ~ount t.he Inn.er,:,~h~el on t.he rear hub wl~h the WHI'-~ ,THE·.~.V,EHICLE '15 ~lN MOTION, ,.CAUSING
wheel.dl~n faCing Inb.oard. (\II,gn th~ wheel With the LOSS :OF, CONTROL.' t, "

, small Indexing hole (located In the whe~1 between . ' .' t. '"

the stud holes) with t~e a'lignmentpin in the ·hole i,n Wheel Inspection' And' Maintenance' '.-
the hub. Make sure that the/whe,el is flush with the . , '. . , .-
hub mounting surface so'there is no ,gap~betwee.n Check th~. wheel nut torque.and retl~hten t~e I~g nu~s
the hub' and wheel. to the speclfled~torque according to proce.dur~s listed In '
.... ~ .' . ". . . .. the Removal and'/ In·~tall~tion. portion of ~his' section.

3.; J.n~taHt~~ o~ter,rear so It .IS flush ag~lnst the In~er Refer to Section 1'00002 -Maintenance for the torqu'e
w~eel. With th~ ~~b alignment pin protruding maintenance schedules.
through the wheel Index hole. ' '. . '. '.

. . :, , .. CAUTION: Replace wheels If they are bent, crackec;t,
: 4~; Ins,tall.and tighten ~ntll snug the Integral twoooplece leaking air or he~vily rusted or if the lug nuts ofte.n

sWlvel.ln~g.lug nuts (nut and washerass~mbly). become ,loose. Do 'not ·use"'bent· 'wheels 'that hav'e
: 5. ~'. With the lug 'nutsloosely installed, turn the wheel .been stfaightened ·and. dO.Jlot use inner tubes i,n

until one nut is at the top of the. bolt circle. Tighten le~king w~eels;, -.po not r~p'I~ce ,w~eels .w~th used
the nl;Jt ,until snug.. I~_a crissoocross type· manner, whee'ls. Wheels tf.1a't .have i)~en st.raighte,n~;d or are

"tighten: th~. remair~ing .lug nuts until, snug to le~Jdng ~ir or ~re used~:m_/y.hav(!,stru,ctLiral..damage,
minimize runout. Lowe'r the vehicle to the floor. an'd could, fail without warni'ng.:',Chec~,f.o... :damage
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H4507-1B

,.: /.

H4S08-1A

Position a new stud in the hole:..Align the serrationS
'of the new stud with the serration marks from the

. old 'stud:· 'With ahammer lightly' fap the stud until
the serrations on' thEf stud are' started in the· hole.
Make sure the stud' is not'installed in an "off
center'" position in the rotor h4b. '.

L ." •• • ,J~~ -).,. • .. ' .:. ... -. ...., " ~ ~ ~ • A\ .. #. •

position. 'the'" rotor in .a . pre~s ...$6.... tn~. rotor is.
supported qn the ,wheel mO.unti'1g flange. Be, sure
to allow en'ough,".clearance ,for~ t~e stud to pass
through the' hole.: Do n0t apply ~am pressure
directly on Jh~, rotor, surlace:·,':With appropriate'
press stock,pr~~s t~~ -~tua in'position until the' stud·
is flush against the,' inner ,surface :of the rotor hub
(F~g. 8).

Install 'the "rotor as '"described -in "Section 12-24,
Brakes-Disc Light and" Heavy buty~-:"Sliding,

.Caliper.

Install the wheel and tire' as, described ,in thi$
Section. . .,,~~~ ~ ..',' ~·A.· ;':: ~~~

CAUTION: DO NOT SUPPORT OR
APPLY RAM PRESSURE TO THE '
ROTOR BRAKING SURFACE

FIG. 7 Front Wheel Lug Nut Stud Removal,

FIG. 6 Front Wheel Lug" Nut Stud

Rear. Wheel Lug ~ut.Stud .
Refer fo 'Fig; ~9~ 'to"~' ..

:fnst~i'il~ition ~~

·1.

·4.

"3,.

'~that"could affecf'the ruriout:of th'e' .wheels.'Wobble
'or shimmy will eve~tua,II.Y.,d~~m~ge the whe~1

" ;beari~gs. ' ,,' " " ,

~ Tire .Replacerilent:~r~cautions
· The tire must' be cOrTIPletel;'de{I'ated before removal,
;and the b~ad .,m~st, not 'be. damag~d by a tire iron.
(Safety, pr.ocedures fOr truck: ,tire· 'serv!cihg ,is found in
Section 11-01, Wheel _and' Tire General :Service under
Safety.) : '~, "\'< " ' /. . ;

After installation",.a'tubEi tire should 'be inflated to
: recommended· ,.pressure~·· deflate'd, and, then-, inflated .
again to insure~thatthe tube is not folded: i,nside the tire.
Be sure-<'the tube, flap is properly positioned before
inflating the tire. It is 'important ~that ·each·'front and
rear tire and wheel.,be ,balanc~d·;, ,.,- . ~.. .

••y 'When installing·tires,.,-thoroughly, lubricate the, tire
. . beads with Rubber Lubricant, D9AZ-19583-A (ESA-

M1B6-A) or equivalent. 'Inflate" the tire until 'both
: beads seat against the, rim 01." ..the wheel,' then
, deflate to the.:specified,"Tire: In~lation Pressures~'

· shown on the safety certificatiQn '18'l,)el attached to
, the l.H. door pillar. T()se~~,th. tire beads, the initial
inflation for trUCk-type 't~b:'less.,tires, 344 kPa (50

; psi) maximum; for truck-typ~ t~b~,·'tires:517kPa (75
: psi) maximum. Follow the instructions suppli~d with the
'. Rotunda Deluxe Tire Change~1p4-00110, or equivalent.
· Refer to Section 11-01, Wheel 'andTire General Service
· for diagnosis and testing procedures; safety procedurels
,and illustrations. .

: Four~ ~WhE!er 'DisC ,Brak~ Hub ~n~ Rotor~f-Sup~r~
Duty. and. F,-$uper .,D.u~y..Stripp.ed, Chass~~" t'~
Vehicles ~';. ':," .. '" .' " ':', .,':' ~ -,;. ..

-Description <./ ., .' ._~: .,:",. • .; .

. The hub and rotor assembly of these ye~icle.s is
designed a~ a two piece assembly allowing' -it tb' be

, ':replaced'as individual components, or as· an ·assembly.
:The front and'rear,',:brake rotors 'are, the.'same and are
attached to -either the front or -rear hub assembJy' with 10

..screw and washer assembli~s tighteO,ed to 100-120

.,.~·111.·(74-8_9. ft~lbl. ' ' .. ~"" : ~ ," .. :..~ ,r

.~~: ,Remove the ,'fr'ont'~br rear hub and roto(ass'embly as
oiJtlined :"inSectibn' 12::24, ~ Br.akes~Disc' ,Light and
Heavy Duty-Sliding Caliper. ',' :, ;' :.. ~ ...'

· .' ,F9f vehicles with two-piece hub and'rotor 'as,semblies,
rerrl'oveand 'install:the wheel'studsas outlfne'(j in this
Section under R~ar~~Wheel Lug Nu~ ~Stud, R~~oval ~nd

,_lns~~llatio~~,!,.,:. .. ' ;.' ': , ,

Front Wheel Lug N~t Stud ,
Refer to Fig. 6.

Removal

1. Raise the vehicle, and install safety stands..

2. Remove the w~~el and tire assembly as described
in this Section. '

3. Remove the rotor as described in Section 12-24,
Brakes-Disc-J-ight and Heavy Duty, Sliding
Caliper.

4. Position the rotor in a press so ram ,pressure is not
directly exerted on the rotor surface (Fig. 7). Wit!l
appropriate press stock; press the lug nut stud
from the rotor. Discard the stud.
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. ~Wheels ·,and ': Tires
.... i.

1'~02-6 ~

r·· I

, \

, '~" .
.... 1; ~. I - ~ I ~.' .

~.~. t,.~,

2 ....:.

., ...
~, ,1

; ':> " :";: .:': .' ~~. • F5630-1B.

'FIG. 10 Rear Wheel:~Lug 'Nut Stud' Remo·val.

FIG., 11 ~ear 'Wheel Lug N~t Stud Installation;~ '. ,,.".~
. '. '. ' , " I.;' ," " .'

'by pressing it-out using an',appropriate ~i~~qsock~t-
and C-clamp. Discard the stU(;i'. ' ,. ,,+ <,.' .' •

:~ Instal,Jation,:'.. > ;'.' , : . ... ':~':,.' '.

r.· inser.t new stud:in holein,'the $haft or hub'. Rotate"
,.<stud 's'lowly to "assure the serrations'are aligned":
,~with-tho~e maQe by. the·' original. stud..···. ' , .

.2. ·~·P:lace four:fl'at w~ashers over the o'utside end of the, .
. stud and thread the ,wheel nut with the 'flaf side."
: .again~t the washers."Tighten,· ,the )~,he,~t ..rn.~t: .~ntil

:the stud· head seats .against ttle. back side Of .the
shaft or hub.. . '.' . ..''1: " ., . '-, '

CA~T.ION:·· Do' nof.· ,use .air ~ools ',as;' the
.. ' .;serration~ m.ay be \~tri.pp~d .~r~rri the.,\st~~. ';
'3. Remove wheel·.nut·'a~d "wa·shers. .:,,'

4. Install brake drum and wheel as describ~({ i'n':this
Section..

. 5.. Lower th~ vehicle.

~CAunON: 'DO N01"SU'PPORT OR':
APPLY RAM PRESSURE TO THE
ROTOR BRAKING SURFACE·

H4509-1A

FIG. ~, Front Wheel Lug Nut Stud Installatioo

, FIG. 9 'Rear ,Wheel ~ug Nut Stud

Removal ,... " .

'. ·CAUTION: Never, use a hammer to remove the· stud.
, Damage ·to the' hub ~r.~ bearing'~'Y'ay result.

1. Rais~ the vehicle a~d instali:=safety st~nds.

: 2. Remove the wt:leel and tire as_~em~'ly .as. describe~
in this Section.' ;''-:''. ,: ,,: ~ .. . ;

~ . . . h" ... ": •.~. .... ~ ". ""

3. Remove the brakedr.um. from·:.the axle.shaft or hub
studs. , ,: '.' ~. '.. .'~-. '. . .,.. .

. ..~". ~',", -'. .... . . :. " .

I 4'. Using C-Frarri~.,· and . Clamp";~ Assembly; T74P
3044·:..A1 ~ Qr. equiva.le"t, press';the stud from its seat
in. the hub (Fig.- :1 O)~ Th~3' ~t~d may also be·.ref'!lov~d "

, .' .~ .." • ,~!. .

. .. ..... , WHEEL sTUD INS1A~LA~N

:,:. "Nut -':,:'

~.

/" ...' .

_.•:. ,.., .....

:.....'

"

.1,

Co ..

; ~. ...,

. \'"

, .~. :"" ~\ -.".'

t 'f •. ". ,"'I

.. :.

. . ~

'"
o ~_ ...
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SPECIFICATIONS

WHEEL:~.~a~_

'Wheel~ ". and Tires

~:::... r" ... •

1,

11·02.;7

Vehicle

E-150. F-150, BrOnco
"E-25b. E-350, F-256, F-350

_~ .·f

-, Wheel ','

5-Lug Wheel
8-lug 'Wheei

'Bolt SIze
112-20

9/16-18

. N-m

135

Torque(i)
R-lbs

100

140
~-8uper Duty and F-Super Duty Stripped
Chassis Vehicles . 1o-Lug Wheel 9/16-18 190

Q)1brcJJe~ are for clean, dirt-and-paint-free dry bolt and \nut threads. Never use oil f6 grease on studs or nuts.

140 ' (~:. i

:'. CF3943:2E ..-,

SPr;~IA~ ,S~~VICE TOOLS
ROTUNDA EQUIPMENT . .

1-~-()4..()()-mber-1-10----~I~~-ux-e....;.ptIon-Ti-re-C-ha-nger------~1
CF3416-1E

".
i:

1 :

SPECIAL SERVICE TOOLS

I·" .'174P-3044-A1

~ ,

IDescrIption' ;.' "- , I
e-Frame and Clamp 'Asse~bIy ,:., .

CF5642-1B

. ~:

... .. .. ' ~ :

,i I

',' ;,"~ • .,-, : "'J ' "

~ I ..

'~." .. \.,~ ~~. .... J,.~ ,..~.-

...

!.,

~.. . .....

I~, .:

, ',.

" .,",

,;

~ • p'

" ...: r o
,,.;.."-_.

<. '.,

J- ....

I" ...

~,

... ./ ~.

- ..~ t" .

it,

. "

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Wheels, Hubs and .lIe~rlngs~Frqnt;(Except··Front Drive)

. '.
r.

, ~.. , • .. ':" \t" 'O.

, ,. . ...

SECT.ION.1.1-10 ,Wheels, ...Hubs and.B.earings~Front

.: {.E~c.ept Front Drivel
; - ..

.-. ~:

~.

.(;'" " '.!' ..

SUBJECT '. ."...PAGE : SUBJ~~.T ...
\ ",., '-.;" ..... .. .' .',., ....

ADJUSTMENTS d.~· ',' ~.~ ' .. ' • .•;~N~. ;. _ ··REMOVALAND 'INSTA~LATION ,u:

Front' Wheel Bearing' Adjustment .•...•.., .. 11·10~2 '. F.ront Wheel Grease .·Seal and Bearing ••••. ~. 11-10·3
F1So-F-350, F-Super'Duty (Chassis Cab),.. SPECIAL SERVICE TOOLS~ ., 11-10~4

... and ·E-lSo-E-350 .'i1 Ii'.'''•••.••.••.• '••• ~ •• - : ·11~·10·2 SPECIFICATIONS ..:' ......• ~ '.••• '.:~ • it '. :.;. 11~10';4

DESCRIPTION .' ;'; .. <'. . VEHICLE APPLiCATION .•..•••••••'. ~ '••• :. 11·,10-1
Front Wheel...A~sem'bIY~ ..' .:~ .': ~'••., :... ~~' .. :.: .. .··.·~·11~-1·d~1 . .' " ., .-

4 ... '. .. • .' .. - ••,. .' o. _ ,"J'"'~ ~ _. ,., • .,'~'o' •

1 ~ _~ .. ~ :~ J' • •• '. •

·FIG. 1 F'ront Hub and .Rotor 'Assembly, Bearings and
Grease,Seal-Typical Vehicles. with Single 'Rear

" 'Wheels . .

3. Wipe the, excess grease from the end of the
.spindle. R.emove the cotter pin and,. locknut.

4. Loosen the adjusting nut three turns. Attempt to
'obtain running .clearance between the rotor brake
surface and the shoe/linings by rocking the wheel,
hub and rotor assembly in and out several times to
push 'the shC?e and linings away from the rotor, or
by light tapping on the caliper housing' or some'
other means that does not damage the rotor lining.
surfaces. .DO NOT PRY ON THE CALIPER
·PHENOLIC PISTON. If running clearance -cannot
be maintained throughout bearing' 'adjustment in
Steps 5 and 6,·the caliper must be removed. Refer
to Section 1~-24~ Disc Brakes-Light and .Heavy

. Duty-Sliding Caliper.... . .

5. Tighten the wheel bearing adjusting .nut to 23-34 ,
.N ·m (17...29 ft~lb) while rotating the disc brake rotor'
in the. opposite' direction. . . .... '

. .
6. Back the nuto'ff approximately 120 to ~ ~O degrees.

7. . Tighten the nut to -2.03-2·~26 N· m '(18-~0' in-Ib)
while' rotating the Q\SC brake rotor. .

. . ~ ~

• End play' should ·:be .OO~·-.12.7mm (.00025-.005 'inch).

VEHICLE' ApPLICATION
. E-150-E-350, F-1.50.;......F:-350 (4x2), F-Super Duty and
F-Super 'Duty Stripped Chassis Vehicles.

DESCRIPTION

Front Wheel Assembly
Each front wheel and tire assembly is bolted to its

respect4ve front hub and rotor assembly. Two -opposed'
tapered roller bearings are installed in each hub, (Fig.
1). A grease 'retainer. is installed at the inner end of the
hub to' prevent lubricant from. leaking onto ttJe rotor. The
entire assembly is retained to its spindle by the
adjusting nut, w~sher, retainer, cotter pin and grease
.cap. I

E-350, F-350,' F~S~per Duty and F-Super Duty
Stripped Chassis vehicles equipped with dual wheel
rear axles have the w.heel and tire assembly atta,ched to
the drum. ~ith integra{ two-piece swiveling lug nuts.

WARNING:, DO NOT ATTEMPT TO USE PAST
MODEL LUG NOTS (C.ONE SHAPED, ONE-PIECE) TO
REPLACE THE INTEGRAL TWO-PIECE SWIVELING
LUG NUTS..IF SO USED, PAST MODEL LUG NUTS
·CAN COME lOOSE .IN VEHICLE OPERATION. DO
NOT ATTEMPT TO USE· PAST MODEL WHEELS,
WHICH HAVE CONE SHAPED LUG NUT SEATS; ON
THIS VEHICLE. DO NOT"ATTEMPT TO USE THE
NEW DESIGN WHEELS AND LUG NUTS ON PAST
MODEL WHEEL, HUBS. ATTEMPTED 'USE OF
INTERMIXED WHEELS CAN LEAD TO DAMAGE TO
THE WHEEL MOUNTING SYSTEM AND COULD
R'ESULT IN WHEELS COMING LOOSE IN
OPERATION. .

ADJUSTM~NTS

Wheel .Bearing Adjustment-F-Super Duty
S,tripped Chas~is. Vehicles

Refer. to Figu·re2.

To check the wheel bearing adjustment, raise the
front of the vehicle. Then, grasp the tire' at the sides,

.and alternately push inward and pull outward on th~ .tire.
If.any looseness is felt, ~djust the front wheel' bearings. ,
1. . Raise .the vehicle until the tire clears the floor and

install safety stands.-· .,
2. Remove the wheel cover. Remove th~ grease cap

from the hub. .

GREASE
SEAL
'190

.'.~

, INNER
BEARING

120'

LUG NUT·
381542

OUTER
BEARING

1216

. COTTER
. PIN

72071

NUT
. RETAINER

F2948-1S
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" Whefitls, ,'Hubs alid:' B:ea'riligs-Front "(Except Front Drive)'"
.1, ",., 4,.' · .. - -.- ,> •.•.•• _ '" • r.O' ,. '., '_ •

11-10-2

, .:Torque required to rotate 'th~: b'ub· should be 1.1'3-'2.82 .
N·m (10-25 in-Ib). '. ,;= "::",' .. , . ~

8. Install the retainer, 'new 160tter pin, an'd grease cap.

9. Install the. 'caliper.' (if r~moved) .. ;.' ',': .. : ~",.' '.
10. . Install' t'he ~'wheel' and' tire .:·~ssembly·. . ;~ ", ,~

11. Lower the vehicle and tighten'th'e 'lug nuts to 190
N· m (140 ft-Ib): ,~: .,.. : ..

12. Install the'wheerco~e~ ~~ hub C~Pljf So'Elqu"ipped.
" ; " .. '. .,.,.~ "

1.3." Before' driving the.,vehjcle, 'pu,mp'lhe brake" pedal '.
, , several times to', restore normal 'braking ac~ion. ..

14. After 800 kjlo~T,.~ters':. (500 mUes). '~f operation,
retighten" the lug nuts ~to~pecifications. Failure to
retighten' 't.he" lugnuts,~oulo result in., the wheel
coming off 'w_hile~ .the -vehicle, is in motion.,

! • ~ • J ••f • '.

Front,Wheel' Bea~ing, ~djUstment' ..

F15O-F-350;', F-Super .Duty -(Chassis Cab) and
E·15O-E·350 ,~~,. ,,',.

Ref~r ..to FigureS,,1:~~~t·2.:;·>:" .; i,. ,;,'

. To,~heck~. the ·wt)eel,~·be,aring adjustment; ·rai~e the
front~of ,tt-e "yetlicle,~ T~en; grasp the tir~ ~tthe .. sides,
and·aI1er'n~t,ely push in'!Yard and pull o~tward ,on ~h~ tire. ,

, If'~ny IdQ~~ry~,S$ i$ fel~~ -'a:~jUs~ ~he 'front w.he~I"bearings.
1. . Raise 'the veh'i'cle',~untlr the tire .clears the floor and

install,. saf~~ ,~ta,n~'~~ ~ , .. '. ". . ;. '
2.. ',Renie/v~ the_wheel·cov.~r~R'emove thegre~se,'c~p~

.:4from'.th.e ~4b. " ~ ..l·i~ ':';,', ' '" ,. .

3. Wipe'the; excess 'grease.' from 'the" end of -·the'
spindle. Remove the cotter pin and ,locknut.

4~' Loosen the adjusting nut three turns. Attempt to'
obtain running clearance between -the, rotor brake
surface and the shoe/linings by :rocking :the wheel,
hub and rotor assembly in and out s'~veral times to
pU$h the shoe and, linings away from the ro~or, .or ,
py light tapping on' the' caliper hou's~ng or some "
other means tha~_~oes not damage' the rotor lining
surfaces,. ,DO NOT PRY ON THE CALIPER
PHENOLIC PISTON. If ruFjning cleara~c,e cannot

" . ,be maintained throughout bearing adjustment in
Steps Sand 6, the caliper must be removed. ~efer :

,to .Section 12-24,'" Disc Brakes-light and ~,eavy

DU~-Sliding, Calipe~:.~..· .~ ~

,5;. Tighten the wheel adjus'ting" nut ~d. 23-3,4 'N':rn (17
25 ft-Ibs.) while -rotating the disc brake rotor in the '
opposite direc~ion.

6. B~~k off th~' ~djusti'ngnut 120 degrees to 180
degrees t.urn ,andJnstall the retainer and new cotter ~
pin .witho~t~ additional movement of the adjusting
nut. Bearing" eJ:ld.· .play ~houIO .. be ..O;006-0.127m~
(0.00025-0.00o:inchr ,Bend the ends of the cotter
pi~. ~round ,th~"'..castellated ~Ia~ge of the loc~n~t. .

7.' . "Check -front wheel, rotation. If the wheel rotates
"prqperiy; re'n~t~1I. .the grease cap and wheel cover.
If rotation is noisy or rough,- remove and inspect the '
bearings:" S'ervice' as' required.' .' ,

8. Before driving "the vehi~le,' pump: the' 'br~ke pedal
several times to re~tQre oqrri1~~1 brake pedal tra,!~.1.

.. . ~... ~. .
.....,... \.,

• -'ROTOR

. t

NUT
RETAINER

OUTER
BEARING

c.up,

.... t',·

, OUTER ,-'
" '~'BEARfN'G

.... t. '''.' '- "'~'

" '

........ :.-

"
" ~,'. ! I' '

INNER,
:~'" ,. BEARING ,','

',' ~cUP

INNER ','
",~ '~EARING

. :-;

., , "GREASE' ",'
"SEAL. ...,." " ~,

. r 1

,; . ~'

..""; , '\

......: 1

F6556·2A

~. :.' "I.. •. ~ .

FIG. 2 Front Hub and" 'Roto~ ,Assembiy~> Bearings ~nd Grease Seal-Typical Vehicles with· Dual Rear Wheels
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11-10-3 Whe,ls, .HUbs'a~d 'Be~ring~Fron~ :(Except ;Fror-t ,Q~,ive).~~' 1~,-~,O-3"

FIG. 4' Instal~ing Grease Seal-Typic~1 . ' '. :, :i':-'" '.. .

4. Remove' .the outer bearing "cone 'and' roller. ii' " ~

5. '~Pull the' hub and 'rotor off thEf:spindle'; and"r~move
.' ' ,and discard the grease.. ·seal, if :neces~aty.·':'.. "

6".., "R~~oye', theinnerb~~~ing',co~~~~~ncJ':ro·lI~f·.froni" t~~>
hub. Remove'. ',all traces' of" old "Iub'ricant from '. ,
be~rings~ .hub 7 ·and axle :spiridle: :" '!~ .'•• ::: > :

7. Inspect th~ cups for scratches','p'its cir'6tac;i(s.'if the
~. cups 'are worn 'orfdaniaged~': te)m'ov~' them 7 'With a

drift. Clean the' inner and outer bearing 60ne's','and
.rollers ,<with solvent and. ,dry thoroughly. 'Do., oot ~

..... spin the beari~gs dry with' compressed .air.
8. Inspect the cones and rollers for cracks, nicks,;

brlnelling, or seized. toilers. Inspec~ the grease~'
. retainer and replace it .if it is' crac~eq"'}Jicked, '
dented, or' ~orn.' '

9. Cover the spindle with aclean cloth and· brush all ,
loose dust and dirt from, the. brake as~embly using
Rotunda Brake and Clutch Service Vacuum 091- .
'00001 or equivalent. Remove the cloth from the'
spind~e~·carefully,to preYen~.dirt from 'ailing on .
~the spindle~' .' ..- "'.- , '.' .". ...~, .' .... .'

,{- '. 'f" '<' . '.:. ,~" . 1

Installati~n ~ :~ :~., '. . ' t

.' 1.'. If Jriner or outer bearing cups were removed, install .
replacement inner and outer bearing cups in the:

': hub with t~e appropriate bearing cup replacer tool,' .
(refer to' the Spe~ial Service Tool.chart in the:
.Specifications portion of this section) and Driver
Handle T80T-4000-W (Fig. 3). BesLt.f,e. to ~eat the:,

.cups properly. in th~ hub. The cups' _win be properly ~

seated when they, are fully bottomed: Replace .
grease retainers. Polish grease retainer journal on ~ ,
spinQle with 400 grit. sandpaper. Clean with clean:
cloth. . . ,

2. 'Pack the .inside of the hub with lithium-base i, . "#

grease, Long:-Life Lubricant, C1 AZ-1.9590-BA :
(ESA-M1C75-B) or equivalent. Fill the hub until the ~.
grease is flush with the inside diameters of, both'
bearing .cups. Pack the bearing cones and rollers~

with wheel bearing grease. Use a bearing packer>
for this operation, ~otunda models 108-00074,..
108-0007E?, .or 1.08-00078, or equivalent. If a,~

. .packer is not available, work as much lubricant as ~

~ .possible- between the rollers and cages. Lubricate-
. the .cone ,sl:Jrface.s, with grease.:, .: .. ;,:

.. ..~ ' .. ! '; •

, ',r., '

" BEARING CUP ",,,s' ,

. D~'VE~,-.-r:--1i~~IIIl~~

. . f; ~ ,1
o

, I • • J

., ,". ,'" tt( ....

FIG. 3 Instal~ing Bearing, 'Cups-Typical
.. ~ • : 4' ..;.. • .". ., • ~ )

REMOVAL-AND INSTALLATION'

Front" Wheel. Grease Seal a~d Bearing

Removal

Refer to Figures 1 and 2.

Wheel bearing lubricant, 'is' a lithium~Q~se "grease,
Long Life Lubricant C1 AZ-1 ~'590-BA (ESA-M1 C75-B) or
equivalent.

Sodium-base grease is not compatible with Ii~hium
base grease and should not be intermixedt Therefore,
do not, lubricate front and/or rear wheel bearings
without first id~ntifying the type Qf original wheel bear~ng
lubricant. .Usage· of incompatible bearing I~bricants

could result in premature lubricant breakdown'., ' .

If bearing. adjustment will' not el~min'at~~lo'ose~~s~. ~r
rough and noisY,operati~~, the! hub ~nd beari~gs shoul~
be ,cleaned,' ~risp'ected, and'J repacked with spepified
wheel grease. If the bearing cups or the' cone and 'rOller
assern~lies are worn or. damaged, they should be
replaced. ' .

, '1'." Raise the vehicleuntil·the tire clears, the floor and
. remove the wheel and tire assembly fro'm, the hub

and rotor as described ,in Section 1,1-02, ..Wheels
, and Tires. ~ "', ,! ' "

2. Remove the brake caliper, (refer to Section 12-24~
Brakes-Disc-Light and Heavy, Duty-Sliding
Caliper), and wire it to the 'underbody to prevent
damage to the brake hose. It is not necessary to
disconnect the hose from the caliper. Do not let
the caliper hang with its weight on the brake hose
or the hose may become, stretChed, twisted or
ruptur~~.

3. Remove the' grease 'cap, cotter' pin,' retainer
adjusting nut and washer.', t,-:'\

• , "~.' ,a
0' ~ • • .. •

..... ." It· • ...~. ~

',' '\",.4.1:'

. .

.',~ >'" v:
... " lI .. -:'

_' ... of "," t.:

~ ..::''', ,'. -

• 1. • f . ,~ 'j • 1
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11·10·4

'6. 'In'stan the' reta:iner~ new cotter' pi'fl, and~grease cap'"

S~ECIFICATIONS ~.'"

3. Place,"the' int1~r lbearing done aDd roller in :the,i~n'er 7. 'instail the cal'iper,:~'(refer to Section" 12-24,'·
cup ~nd. ins~aIL,Jhe 'l1eW, grease seat.. \wi:th S~al p' Bra~es-Disc-,~ight and~, Heayy ,Ou,x~Slid~ng
Replacer~ 'TZ~T~.1190':B~:,(Fig..:::4)~· ,Be sure -:that, the ,~,,, ::·Caliper)~ . ,,', ' :' ,: ":, ,::'1',~' ~ :

seal is fullybotlomed. .~ " . '8. .'.Jnst~1I the w,heei and tire ~ssembly ~n' ,the h~b as

4. Install .the, hub and rotor 'on' the wheei' sPI~dle~" <",~ '. :',des~~~b~d,~ ~~:",'~e~tion ,11-02, Wheels~ and' Tires.
Keep. 'the hub centered 'on the ·spindle'· to . 9. Lower .th~ ve,hicle' and' tighten .the lug nuts to
prevent damage to the grease retainer or the . _ ' .' speCification~.Re-instali.the wheel -cover or" hub
spindle threads. .' .. .. , . cap. .

·5.'°; fnstall the outer bearing cone and roller and the'flat 10, :Before driving the vehicle, pump the brake pedal
: washer on the spindle,. then install. tne adjust~JJg. se~eral times to restore normal brake p~dal tr~~el..

Aut, and adjust,..the wheel bearing 'a~,outlinect ~i1d~r 11.~' Aft~r .80p, .~ilometers' (500 .... ,ITlil~$) of. operation,'
Adjustments in this Section~ ;' "reti.ghten, the lug nuts to specifications: Failure to'

retigh,ten the· lug n'uts could result in the wheel
'''c9ming "off while' the vehiCle 'is., in~·motion. ~. ,

~ . ,. , .' '.,' , . h'" i"

.~LTORQUE SPECIFICATIONS '.' .

'Torque(j)
Vehicle / ' , Wheel Bolt SIze 'Hem Ft-Lbs

E-l50, F-l50, Bronco
E-250,. e-350; F-250, F-350' .

,.. '5-Lug Wheel'

,, ' '. 8-lug Wheel
112~20'

9/16-"18

135

190

,1,00

140
"'f" ' .....

'. ,F~ DutY~ F~Super ~ ,$tripped
:' '~,y~, .. . . ,-:.' 'lo-Lug Wheel ~~'. 9/16-18 190

• • w· ~, #

140

~. (j)~ specifications.are~ dean; citt-~~-;ee dry~~~ ~:threads~ Never use Oil'-orgr~ on studs or:nuts. , ,~'; \ "'\ .... ~
".".. ':"".. . . ", .": - , .. , ' .. ' .' '. , .

.' f:' ~. ~ --. ..

SPECIAL"'SERVICE .TOOLS "
..~ ....~ .- '" 7'" " " . ~ ." '; .....

.'~ ....

.v -
Number ·,DescrIption AppI~eatI~ ,,\". ..

• \ ?~-..
, "

.,'
.~

T50T-1QO-A Impact Slide..Ham~~ ..;... ~-1/2 Lb. Uiliv~rS8J
'. ..

t : '- "., . ,,' :. ,

.T~·1.~~
~ Impact.Slide' Hammer -,2-1/2 ~b. ~niv~rSaI

~ " '< .'
';, " .."......

079P-1QO-A '. Impact Slide H~mrner -:·5 U>. ~,Universal ..
. -

:

T58L-101-B' ' . Puller Attachment ~ ,-
: Universal ~' Use with Slide Hammer- :,-

~a~ng Cup Puller
.- "

UniVersal'~' Use.with .Slide 'HammerT77F·1102·A . ~ ,.

T751·117(}.A 'Lock Wedge Replacer E-2.50, E·350

TOOl-1175-AC Seal Remover Universal - Use with Slide Hammer

T75T·1176-A ,Threaded Drawbar E-l50 thru:E-350 - Bearing Cup Installation

T73T-1190-8 .SeaI, Replacer Seal. No..Cnz-1190-D

T73T-1202-A Bearing Cup. Replacer F-250, F·350, F-Super Duty, E-250 - ,Use with Driver Handle and
Part No. 8A-1202·A

'T73T-1217-B ~ring Cup Replacer F-250, E-250 Use with Qriver Handle

D78P-1225-B Bearing Cup Puller Universal

D79T-4000-A Outside Thread Chaser· Univer:sal

T80T-4000-W Driver Handle Bearing Cup Installation

T73T-4222-A Bearing Cup Replacer F-250 - Use with Part No. CIVW-4222·A

T73T~222-B ~ring Cup Replacer F-250, F-350, F·Super Duty - Use with Part No. 87A-4222-A

Rotunda equipment :

, Rotunda - 10&:00074 Wheel 'Bearing Packer Up to 4" Bearings

Rotunda~ 108-00076 ' Wheel'Bearing Packer Up to 6" Bearings

Rotunda - ·108-00078 WheeI.Bearing Packer Up to 6-1/'Z' Bearings,

~ - oo1סס-091
"

Brake and Clutch Service V~cuum Universal

SPECIAL' seRVICE TOOLS
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VEHICLE APPLICATION Re.ar Whe~1 Assembly ~;":;.".,".'~ .... '- ,.~!,~.~:".:~ '. 0

Broncq, ~~~.1~9 .T~ro~gtl. ~-:.~50, F-.1.~Q. r,hro~.g~...F-2~9 ....~ E:2~~ ~.~DE~ .~500 LB~. GVW.. '(Q!,~A',l~:~~ :;~_~1~h]
(4x2), F-150 Through~·f·.2.50 (4x4) Vehicles under 8500 . ~Ing' Gear Axler -,.- - .A....}. • .~ •• " ..... ;;..~

Ib ~GVW.,,~:-:~ _...':" ': ~ #', ~' .# •••• ~ '<~j;.",~ :F-250 UNDER 8500.LBS GVW'(FORD [10.25 Inch]
.. ,,' ;=';.1~;' - .: ,Ring-Ce·~,r:.AXle)- '" ~ ...-- ,.. ,.. " '''A ~:'~" •.; .:' ',.1 ~~" I' ~

.:.;, '. ~_..-... '. EI~iht stucfs,. 'press~d Into"the axfe~ shaft-·fl,~ng'e.>serVe

R :- - 'Wh I A I ..A ..... • -- - ~s' a 'mountihg surface :fOr:' thEt~brake."drum;~:Th~ whe'el
ear ~e SS~~b y ." . . ',~,~~ .\~ :and tir~ ~ss~mply mounts' ori 'the :~drum .an~ft~i(xl.e:Jlange

'-··~'··'t~" .. ~- " ". ,'. :'~ :•.~ 0': .' ....- ... , ..> . ~ .: ~:~'~":-.: :~." ~...: ~"'~~sel1Jbly, '~nd is' t1~,lo in ~p_lace ..by.'~eight ,wheet\:lug,·nuts.
E-1~9; F-150. and Bronco:.(F~rd 8.8- Inch .RI~g·· .~-> ..~.. : ' 'The rea( wheel':bearingi:fna seal are 'p,resseif:;info .the
Gear Rear Axle) _ .' "': . . .- outer axle tube housing. The axle shaft is held in ·.place '.

The rear' wheel brake drum assembly· is retained' on .. ~y.~ C-clip in the diffe~~ntial ,ca~e,. ·W~~~ -the ~C-clip,:i~ ,
the studs of 'the rear axle shaft flange by two retainers.. " . removed, ~he axle shaft can be taker) out of t~e axle
The wheel (and tire) is~ounted .on ~I:lesame.r.~ar;axle~·~. _t~b~ ~ouslng" .' ..."... ~ '. j, '::::: • < :,.';' ': --.:':.
shaft (lange studs,_~r:'d I~ ~el~ ~g~~~st t~,e. ~~u":l_. a~d: : -REMOVAL AND IN'STALLATION'-
axle shaft flange assembly by the wtieel nuts. ,qn ;tQe. _ .. ; ',' .::-.~ .~.:, '\-. 'i,' .~., . " . - . ,~:;
Ford' 8.8 inch Ring Gear Axle,- the .; rear wheel' b~'~ri"g: ~~ '.. Ref~r to $ec~~on't ~1'5-P,~,~:~x~e-Integral,Carri~r--:Ford
aq.d. seal are pressed into the·outer axle. tube...ho~sirig.4 , 8.8' .I.nch Rin'g 'Gear~", .Section 15~09 Axl~lntegral

!t1~ axle. shaft i$.·h~ld .in .pla~ceby ~ G-CI~p'·it1\,~tJ·~,: G~rri~r~19 ...2~5 ,iD9~~" Ring ~:Gear, and Section~15~05,
differential case. When the C-clip ,is .removed" the>a~le . Ax.le-Integral C'aJrier ',~Dana .for. Remova~~·'··~:fhd

,sh.aff'can·, be taken out 'of t"~...axl~. ~U.P.~-:.{lou~i.rr~E~:~~; f _. In'stallation "Proce.~~res. ~ ,._ ... ,.; ".

.~ • ; t ... 'f.. ; ,. :" .t- .t
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.. ," . :.~ ! __ .'t' :.4
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l

S'eal ~nd' Bea"'i~·.g·. :~:,:. " .:'.',.r'

, fJ.eplacement and Repac~ing ....~ ... "..-. ~' ~ .~ :. 11-12-5
.,.' •• I.

SUBJECT ". . "~ ·-PAGE
:,. ,~. " ~'.' :: .:. ' ~ .': ~ , '

REMOVAL AND INSTALLATION
Automatic LO,cking Hubs . ~ ......•..•...... 11-12-3'
~ Bronco;l F-150 (4x4)· ~ ' . >.. : .•.'.;...'. '11'~12-3'·
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VEHICLE APPLICATICiN"~ \. . '. ~. r~ .::

. ~. . r ~".""'.." •

:Bionq9, F:1'50 ',T~r()ug~' F-350" .(4x.4f Y~t1icies'. Only.
• - ~ J • .. • _ .:: ....... ' • .. • ""...; ~_ • ~ ... j. , ~ •

DESCRIRTION AND' ORERATION 1.. ." .

The hub :iO~cks 'on E3'~oncd:'~nd F~,1'50~F-350 (4x4)
vehicles" equipped' with' .four-wheel:," drive';. 'e'ither
automatically:'or m~nually actuate toe f.rontdriving axle.
When, ag.tlJ.~~ed, the hU.b ,Ipck. bC?cj.y. asser:nbly lopks the
hub, 'whe'el' and tire' ·Jassembl~"· to', tHe- front 'driving
axle,shaft. ~hen releaseQ, the frpnt driving axleshaft is
disengaged from th.e hub:' ass~mbly "and· th~ 'wheel
assembly rotates fre~ly ~n the spindl,e. '. ' _

Two tapered -oppdsed :/roller bearings:'aliow the hUb'
a@Q-, rotqr' assemb~y, pl~~s ·tt:,ewQ~~:1 ~nd tire a,ssemt?,ly~p
rotate :,c?Q the spin~I~..~A. h~b s~.al is· install,eq .inb<;>ard .Of
th~.,inner ~~~ring '9 pre'l:~nlwheel be~ring ILibrjcant
from cdntamiriating the brake caliper and 'rotor s-urfaces~

F-350 (4x4) 'equipped with dual wheel.rear axles have
the wheel and tire assembly attached to the drum with
integr~1-. ,two7piece :.swivelit1g.Jug nuts!,· ..... '.: ','

WAR.NIt,tG:,;· DO ·-,.'NOT . Ar~EMPT .TO: USE,. PAST
MODEL 'LUG NUTS·'.(CONE, SHAPED"O~E-P.I~C,E) TO
REP,LACE:THE INTEG~A:L,:~TW~O.~PIEC~ SWIVELING
LUG NUTS. IF SO USED, PAST MODEL LUG NUTS
CAN 'COME LOOSE IN-VEHICLE'"OPERATION. DO
NOT ATTE",PT TO' 'l,JS'e: .P'AST ~NIODEL WHEELS,
WHICH HAVE CONE SHAPED LUG NUT SEATS, ON
THIS VEHICLE. DO NOT ATTEMPT TO USE THE
NEW DESIGN WHEELS AND LUG NUTS ON PAST
'MODEL WHEEl HUBS.- ATTEMP':ED USE OF
;INTERMIXED WHEELS CAN LEAD TO DAMAGE TO
THE WHEEL MOUNTING SYSTEM AND COULD
RESULT IN WHEEL~' COMING LOOSE IN
'OPERATION.. . :. i '/ ..

. ~.. :

!Automatic Lo.eking': t:'~~s Operation

'Electric Shift Trans,er:
i
C~s~t_,~

: 2-WHEEL DRIVE4"~:'Shift' the transfer case in the 2H
:position by pushing the -LOW RANGE and/or 4 x 4

.~pushbuttons unti,l b.9~h,.':i.~~icator· '~a~ps ,are off.
: r0 ~ d~~engage "the ,st.tomatic hub locks,' shift the
~transmission to, move the vehicle in the .opposite
direction (forward or reverse) arid 'drive a minimum of' 3 .
meters (to'feet) in' a>tstrai~;fhf line;'AlwayS·'dise.ngage the:

(',

. • ~ : r~. •-. .... \.; ., , .... " f .. ."'6 ..

automatic hub. locks before qr,ving. 6n··drj;.· h~rc;f:"
~u~face~i' r!o~d~s. ~, , .'., ... ~'.~ /.

NOTE: During axle brea'k-in 'ot operatio'nin'extremely'
coldternp~rature$ (-1 O°F·, [-12~C;;]·or b,elc,>.W) and. if :'~l1e
axle lubricat~Qn' has,had time, to cool, .the automatic;·hub
locks' may I')ot, . disengage~. ,comple~ely.It '~ay ~- ~t?~
necessary .to.. ~eep the hub locks engag~d...for, 10 ,to ,15
minutes· whil,e driying before they will .diserigag~:' -,

SHIFTING:;' BETWEEN 2H;'ANrD~ '4H~fhe 'tr~'nsfJ~
case can be shifted 'between 2H and 4H' With the 'vehicle
stopped or at<normal road speed by pushing ·the~4 :>.<~4

button. The ~I'!lber -indicator lamp will -iU_uminate when:
the tral')sfer ··.case is' in 4-wheel driye. ~' ''1'

. .

HI/LOW RANGE~'SHIFTING~To ~hift 'to or from low:
range, stop the vehicle'and shift automatic transmission
to N (NEUTRAL) or disengage' 9Iutch"~ on manual'
transmission b,efore pushing the LOW R'AN~EbLitton.
The LOW .R.ANGE,indicator lamp wil.l, illuminate in low.;
fange. -

: .i\ttemRting to shift to or from low 'rang~ with. the .
v.ehi~le in rnOtion will cause the LOW RANGE lamp to' ,
flash. The LOW RANGE lamp will continue to .flash uritil
the prior shift position is reselected or the 'previous
proced~re is followed.

The 4 x 4 and Low Rang'e button· will illuminate with
the headlamps or parking lamps on. It ,may be dimmed
or brightened by rotating the ·:iristrument· panel thumb
wheel. . '

NOTE: Do not shift transfer case from 2H to 4H with the
rear wheels spinning while accelerating vehicle ,from a
standstill, or with veh~cle' in motion with temp~rature at
-15°C (5°F) or below, otherwise damage can,occ'ur to
the, drivetrain. . ' '.,'

, .
NOTE: Initial' shifts; ,from' 2H to 4H, with vehicle in
motion, may cause a'driveline clunk noise whict) is the
result of the front axle automatic locking hubs engaging:
This engagement noise is normal and will not occur with
subsequent shifts. ~etween 2H and 4H.

-' '

~anu~1 .Locking Hubs 0l?eratio~

(Refer to Fig. 1). .
"\
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t1-12~2 Wheei Hubs' and. Beari",gs~Front;· W'heel ~Drive··
~ .-.

11-12~2,:

.FIG. 1, Four Wheel Drive' Wheel 'Hubs-Mariu~1 .L'oCki~g
. . Hubs '.

CAUTION-Both hubs must be set in: the same
function to avoid'~xcess 'frQrit 'different~al' w~ar ~00
Nori-Traction-Lok front ,axles or steering pull' 'on
Tract~on~Lok fro~t axles. ..',." .

CAUTION-Clashing of gears and resulting' transfer
case'·damag'e wi~1 occurJtyou: attempt 'to -shift to or
from 4L while: the 'vehicle is in' motion or if you '
attempt to shift from 2H'to·~H with the·~ub loCks in '
the "FR~E'" position while 'the vehicle is in motion.
If. it is nec~ssary to ,~hift to ,0," from'~ 4L,bring the
v~h.cl~·to :a'fQII'stop 'before doing' 50.< ... '

..... . o. : :" tl ...

l .

LOCK POSITION F3561-1A

FOUR-WHEEL DRIVE

FREE POSITION

TWO-WHEEL'DRIVE.
> '.

:fwo~W'heel Drive ,. - ," ~, '. ~ ADJiiSTMENTS " .' ' i ,,',

"Shift the transferca~,e to thetwo:wheel drive posit,on:it\!~;i'Front Wheel' Ei~ari'ng';AdjUstment,', ,. 'C', .;,

(2H) and turn the 'hub 'lock _selector' knob counter ~ ,,. " " . ,.,:. ",' . ' "~;,' ". I~~' ~ • ~: • • "".

clockwise to the "FREE" position. Bronco and ·F-150·with Dana 441FS and F-250
. ,with 'Dana, 44If'S/t1D Front' Driving Axle with" ,','

Four-Wheel Drive , Manual Locking Hubs .'
.. Lock both t' hubs' by turning ·the - selector 'knob, 1.' 'Raise the' vehicle, .ahd iri"st,alls8fety "stan'ds. ~" ':'"

clockwise to the "LOCK" position. If the hub teeth do
not engage with the knob in this position, a,."slig~t - 2~. Remove the hub loqk assembly. Refer to Manual
movement of the wheel in either direction Will complete "Locking Mub removal and installation procedures'
the lock. . , ~' in this Section. ,', ". ::".."'., -,', .

,'. If the vehicle is stopped. place the, transmi~si~n in 3'. .'~ Using, a' torque wrenctl~"'~~d:' Sp;nne.~·)~99kn~t
ne~tral. and select t~c:-nsfer case shift." position. ,~" Wrenc~, T86T~,1197~A, ~pply 'inward .p"res's~re , to

unlock the adjusting nu~, .locking~plines, and: turn
If, the vehicle is' moving, the transfe(':case ·n'~Y"~,b.e·· :" tt)e nut cloqkwise to t~gtJten,':~o 99 N ~ m'(70' ft-Ibs)

. ~hifted between 2H' ahd 4H only,. providing 'that the, hub . while rotating, .thewh~~r.pack'· an'pr'forth t9 .s~~~ the
locks are in the "LOCK" position.'.. " ' , b~aring (Fig., 2).' .. ,'''': ,.1' .' ',' ".~. ". " '."

Shifting to or ~ror.ri the 4L position requires that the·' , '4'. Apply' inward~ pre~sure ~n' the' Spa~ner Locknut J

vehicle be fully.stoppeQ and the transmission in' neutral. ' '" ~ ,-:Wrench ~,to .disengage the vadjusting .. nut,- locking
. splines. -and' back off. the adjus.ting nut

.approximately 90 degre.es': (Fig. 2). '~',,,,.:.,,: :~ '.
• • ,_. • ; ~ - . ~ .' ... .. . .0.

5. .Retigt1t~n .. the.,.adj~$ting ,nut, to 20-27N· m (15~20
ft-Ibs). Remove ·the" tool and torque Wrench.' ;.

6. Check that thefhial end "play of the hLib".and· rotot . '
pn the spindle i~. 0.00. mm· (O.pO inch)..

: • 1 .. . ". .~ ...··.f :

7:--~ Torque .requited to :,rotatethe" hub :and rotor
a~sembly, is not to exce~d·2.3 N··m ,(20 ·in~lbs).:,·

8. :1~st~1I ~he. hJi5.. I?qk a~s~n;tbly' as' de~cribed.Jn t~l~
Section., . " . ). ,... , .

.. 1 ~ , : ·.f • ..

9.· Rem~vethe safety. st~~dS. LO,wer .t,he vehicle;

Fron~ Wheel ,Bearing Adjustment
# ~ '.' .. p" ~ .... • .' '.

Bronco- and F-150 (Dana '44 IFS) with Automatic
, ~ockin.g' HU.bs,' F·2~0 r H.D. (Dana 50.IFS) and' ,
F·350 <pana. 60'. Mono:~(!am) .Wi~~ Ma~~al Locking
Hubs # .', •• , '•• '. .', " ", "

Ref~r. ~o F.ig;: 3,~ '-', '-,R': ~ ..,: ,:: -, " :-, ~. ::",:... ' :~ .. ~:

1. Raise the':vehicle ~and install'safety stands.', '

2..· ,Rem'ove the hub': 'lOCK.: assembly~" Refer to~ the'
AutglJlatic'<Locking Hub-or Manual, Locking"Hub.

:, removal and' :installation ·portion of this~ ·Section.
. ' .. f.... '. .-'.' '-' ':

':.(D TIGHTEN ADJUSTING NUT
. TO 68;.81 ~'m (5~.60 'FT-L~)

@ BACK OFF 'ADJUSTING ,
NUT 180 DEGREES

=.' ·~~il~~T£N·:.4UjJ'USTING NUT
. - , 'T020 N-~ (l~~.Ft:~~) .

•.•• ~. "., w··

BEARING' "
CUp· .

,j., .

- 'f

ROTOR OUTER
,', WHEEL BEARING ' ",

, ,., F4653·2B"

,ADJUSTING '
NUT

'SPANNER' .
, LOCKNUT

WRENCH-"'"
T86T-1J97-A _

BEARING
C,YP

ROTOR OUTER
WHEEL BEARING

ADJUSTING'"
NUT

'SPANNER
LOCKNUT. '

. WRENCH
T86T-1197-A

FIG. 2 Front Wheel Bearing Adjustment-Bronco and F.15~F.250:(4x4) with Da~a44Front,Dri~ing'Axle, .
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.11·12·3~ ,W,heel Hubs 'and B~arings-Fro'nt Wheel Drive'·: 11-12-3'

Automatic Locking ,Hubs

Br(inco, F-150 (4,x4)

, Refer to Fig. 9... ~,~.

Remov~:-· ,-- ,. " " ,
1. To remove hub; first·,separatf.h,cap. assembly from.
, body 'a~sembly by 'removing the Jiye· (5) capscrews,

using Torx® bit TX25, from the-cap assembly.
2. Remove cover.

CAUTION.:, Do not '"drop--s'pririg, ball' bearing"
bearing race, or' r~taine"r.

3. Remove rubber seal. ,~ <~

4. Remove .sealqridge,' retainer (small: metal
stamping) ',from retain~rr,iq~ spa~e ..

5. Remove .. 'retainer : ring" ~by clo:sing ·the ends with.
rlJedle nose 'pliers 'whil~ pulling hub lock from
wheel hub. . '"

If wheel hub ahd spindle are to be r~moved:

6. Remove C-washer' ~rom stu~ shaft groove.
t. Remove splined spacer "from shaft.

8. Remove wheel bearing lock· nuts and lock washer.
9. If the hub assembly'-tequires cleaning, refer' to

Steps. 10-13. '
10. ,Wash the'cap bearing, race' and retainer ~s'sembly

in cleaner solvent and thoroughly dry the
components. ·Repack the bearing' with a lithium

, base grease,.. Long Life Lubricant C1 AZ-19590-BA
.(ESA-M.1 C75-B) or· equivalent. Refer to 'Figs. 10"

OU~ER, "',
LOCKNUT I

..-~~ ......__ LOCKWASHER

F4654-1A

SPANNER' , .
.. ,"LOCKNUT~ .

WRENCH '
. D851>1197·A

PIN

FIG. 3 Outer Locknut, Lockwa'sher and Inner
Locknut-Bronco and F-2So-F-3S0 Dana Model

'. 60 Monobeam with Manual Locking Hubs .

1'1.'

t2.

9.

4.

5.

8.

3. ' Remove the outer locknut with Spanner Lo'cknut REMOVAL ANO ·I~STALLATION
Wrench, D85T-1197-A. Remove' the lockwasher~ , ..
Using Spanner Locknut.' Wrench D85T-1197-A', 'Manual Locking Hubs
while rotating the hub. back' and forth, tig~ten the ",' Bronc~, 'and F-150, F-250,.F~59 (4~4)
inner locknut to 68 N· m, (50 ft-Ibs) to seat the ,
bearing. . .~; ~ .'. . . Refer to Fig. 4. '

Back off the inner~ 10ckn!Jt: a~d retighten to 41 ;.54. Removal
N· m (30-40 ft-Ibs) while rotating the'hub back and' 1. Separate the. 'cap' assembly from the body';

.forth. . ";, l assembly by. rerriovi.ng' the .six Allen-head
Back off the lock~ut 90 ,degrees. ~ capscrews and', remove the ,"cap from" the body

, (Fig. 5). ' '
Install the lockwasher'so''the key is positioned in' ~ 2J

• R th . th t t' th I h ft'
the spindl.e groove. Tfghten. ,the inner lockn.. ut so emove e snap nng a re alns· e ax e s a In

".. the hub body assembly (Fig. 6)~
.. the pin is aligned into the nearest lockwasher hole.

, 3. Re,mov~ the lockring seat~d in th~ groove of the,
InstaU' the outer' locknut and tighten' to 217-278" w~eel hub. (F,ig. 7). .
Nom (160-205 ft-Ibs) using Spanner Locknut ". ; -'4. Remove the body assembly from the hub. If the
Wrench. " ~ '- "d '. . bo .Y is qifficult to remove, install two capscrews
Check the final end play of the spindle. It should be , and pull the body assembly out of the hub (Fig. 8). :
0.00-0.15mm (0.000~0 ..004 inch). ;;", "

Installatiol1 .,
1,0. Torque required to rot'ate 'the" hub· and rotor .

assembly is not to exceed 2.3N 0 ni (20 .in-Ibs). 1. Insert the boc;iy assembly in the hUb.,

Install the hub locks as described. in this .Section. 2. Install the lobkring in the 'groove to retai'nthe body
". .... in the hub. . . . ,

Remove the safety .~~ands~' Lower :the ve~icle. 3. Install the ~nap ring that ret~ins the' axle shaft to
. , 'the body.

4. Position the cap :as,s~mbly on the bo~y. Install 'the
six Allen-head ·cap'~crews and tighten to '4.0-6.0
N ·m (36-54 in-.lb~): .,
NOTE:"Oo not pack the cap assembly.w'ith grease.
Excessive ,grease c~n cau,se' exce,~Sive dialing
,effort. . . .~, ' .

6.

1.
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11-1~-4 Wheel 'Hubs, and Bearings~Front~Wh'e~1 Drlve', 11-12-4 ..

:, F2875-28,

~ .'
"),",' .

" ~~.... I I •

... _f .'\:.-

,RETAINER RING'" "I~=:IIII
, ' 1!<104 " . .,tJI~~,.. .~ ' ..~-

... " j'\" ..

SOCKET HEAD ' CAP ASSEMBLY ~1 K 106, ,," .
CAPSCREW-1K104 ~' • ~ , " "BODY-'ASSEMBLY-1Kl05 '

",I", ~ ,", ' . .".',.,,.', ~OCKRING,,, fl1~~'~~
l-~ ~ " :, "" I-it-,1Kl04 " ':J
,- ' n=====-,\ ~."

FIG. 4 Manual Locking Hubs (Warner>-=-B~onco~"F-150-F-350 (4'x,4,)
. . '.c :

"

HUB ; "
BODY. .

CAP
ASSEMBLY

F46~5·1B·
~, ;

•••• ··f

'LOCK RING

F4658·18

"

FIG. 5, Cap Removal~Manual LO~king.'Hub

, F4657·1B'

BODY
ASSEMBLY

IF DIFFICULT TO REMOVE, .
INSTALL TWO CAPSCREWS
AND PULL BODY FROM HUB

F4659·18

FIG•.6, Snap Ring Re",oval---:-ManuaJ Locki~g ~ub

and 11 for proper positioning of the bearing on, the"
'·'race. ' , . .. ,

~. :. .'

, 11. ,Remove ,the' snap ring and flat washer (Fig~ 12)
~' from the', inner end of, the hub lock assembly. Pull

the hub sleeve and attached parts out of the 'drag

. FIG.S, Body Removal-Manual Locking Hub

sleeve, then cock the drag sleeve to unlock the
, ta~gs ,of the brake band and, remove the drag
sleeve asser:nbly (Fig. 13). '(NOTE: Never "rem"ove

'" the brake band from 'the drag ~Ieeve)'. Wash. in'
" cleaner solvent and .,~ir dry, the, 'drag sleeve and
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'Wh~el 'Hubs :~and .. B~ar,lngs~Front :,Wheel Drive

, .

FIG. 10 Bearing Over Inner Race Installation

F3582-1A

BALLS
SHOWING

BEARING.

.. ~. "

SEAL BRIDGE
RETAI NER-1 K1 06

/0' ..

FIG. 9 Automatic ·,'Locking 'Hub (Warne~~Exploded
View"

LOCK RING '.;:':', ,
1Kl06

'SPRING R'ETAINER'"
1K106

BEARING INNER
RACE-1Kl06

CAP ASSEMBL-/'
, lKl04'

F33Q4-1A

. CAPSCREW
lKl06 .

, , ,

brake band. Lubricate the,' b~ake' 't>and and. drag
sleeve assembly~ith,~ 1:5 gf'ams '«l.a5 9Z.) '"of
Automatic Hublock Grease, E1TZ-19590-A'(ESL
M1 Ct9~-Al (Darmex Spec. DX-123-LT.) or
eq·uivalent. Work the lubricant·over,the spring ~nd

the' area 9f the drag, sle~ye .under the spr!ng~ "

12. 'The,body assembly (excl,udes cap;as~~mbly, ~nd

, brake band and drag sleeve assembly)'.. should be
dipped in Motorcraft MERCON®. Multi-Purpose

, ", .Automatic Transmission Fluid XT..:2,-QDX (ESP
M2C166-H or ESP-M2C138-C)" or equivalent and
pe~rpitted to drip dry for a few minutes ~efore

proceeding with re-assembly. .' ~ .. _
'13. Assemble on,e 'Of the two tangs of' ttJe 'br~ke, banq

on e~qh sid~ of, th..e plastic outer cage, wnich is
located in th~ _windov!'.ofth~e, s~~el inner c~g~. -'t will
be 'necessary to cock these 'parts to 'e_rigag~ the
.tangs in this position as the drag "'sleeve is
positioned' 'against- ,the face of the cam' follower
(Fig. 14). Install the washE3,r,and 'snap.ring (~ig~ 12).

Installation . , .'
1. "'Wheel bearing' locknUt 'arid lockwasherin·stallation

is the same as with manual hub locks except for
tightening the o~tside wheel bearing locknut to 203

, N'-m (150 ft-Ib)... ~ ~. _.. .. '. " ',.'

2. ,: Install thee splin~d spa~~~ ~nd'·the C-wasner'on the,
,. a?d~ shaf~~ , , .:., ',,:, :. ~', .' .' ~

NOTE: Remove excessive grease from hub-lock and
tJu~ splines prior t~ ins~allation., ~ ., ~:: . ,., ,r

3. Start hub 'lock aS$embly into hub making sure the
large 'tangs are lined' up with th.e'lock washer and
the outside diameter and ~ inside diameter'..splines .
are in line with the hub and axle' shaft splioes.

FIG. 11 Bearing Retainer Installation

4. Install retainer ring by',closing the ends~with needle':'
nose pliers and at the same time push hub lock
assembly into the hu~. ~;' .,

5. Install sea'l -b.ridge~ r~tainer (small metar stamping).
with narrow. end first. " ..-

6. Install rubber seal over hub lock'.,

7. Install"qov~r (make sure 'ball bearing," spring~
bearing:'race ana retainer are in place). -

8. Tighten the,.? ~crew$ t~ 4:S:,q.6N·!Tl. <40-EiO ·in-Ib)
~s~ng Torx® Bit TX25 In follo~lng sequence:
t~,~h~en one', I s~ip" one, etc.',' .-

DISASSEMBLY AND ASSEMBLY

Front Wheel Grease Seal ,and ·'Beari,ng.·,
R,eplacement land .Repac~ing ._ I

Bronco, and F-,15o,' F-250, F-35,O (4x4)

. The' recommended' wheel bearing lubricant- is 'the
lithium-base grease, ~High Temperature, 4x4"Front Axle
(find Wheel Bearing 'Grease E8TZ- '19590-A 'or
~qui~a~ent. , .' ,':, _:';' , ,,' , ' , . , .

, ,'Sodium-base' gres'se is"not compatible with lithium
~~~e grease anq should ~ot be )ntermixed.', T~er,efore, '
before lubricating front and/or. rear wheel beanng, note
which type was used·as the original wheel' bearing
IUbri~al1t...Usage of in~ompa~ible"bearing lubricant
99uld ',result in prerT)ature~ lubricant breakdown='

• t '. ,.. ~. f •

.~. ,·If bearing adjustment does not eliminate looseness or
r~ugtJ 'and noisy operation, clean, i.Dspectand repack
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11-,12-6

FIG. '12 Washer ,and' Snap Ring

F,~G." 1~ ~r~g~Sleeve' ar:'ld Brake' Band,

the -hub a~d bearings wl,th .speCified~ wi,e~igre~~e. If
bearing c~ps or the cone and r911er assemblies are worn
or .damaged," they shpuld be: replaced.' ,

Disassembly
1. Raise .th~ vehicle and il1stall .safetY. stanq~~.

2. If equipped with lockln:g, hubs, refer to, M~nu:~1 or
Autornatiq Locking Hub Removal. and Ins~allation,
'this Secti~n, and rempve the' lockin'g .hub~l . ,

3. Remove the' wheel ~Iug' n~ts, andthe,wh~e:1 a'~~ tire
from the hub and 'rotor assembly, as'described in
Section 11-Q2, Wheel. and- Ti~~s., '

4. ,For Bronco ar'1d F-150-:-F-250 Lp (4x4) vehicles
equipped -with 'Dana Model' 44 front drive' axle and
manual 'hub lock, remove 'the', 'adjusting 'o~t· ,with
Spanner Locknut Wrench, T86T-1,1 ~7-A~:., .,Apply
inward pressure on ,the ~'Locknut Wrench to'
disengage the ,-adj~stiAg nut. I,o,cking splines and

. turn 'the., nut counter~clockwise, to loosen and
remove the, nut from th,e ~pindle. 'For 'F-150 (Dana:
441FS) with automatic hub locks~F-250 HD (Dana
50 IFS) with ·manual hub locks and F-350 (Dana 60
Monobeam)' 'with manual hub"locks, 'remove the
outer locknut,-, lockwasher '"and "inner locknut with

. " '?,panner Locknut 'Wrench D85T-1197-'A (Figs.' -,3
'and 15); . , , " ,,' :.

5. 'Rem9ve 'he brake' c'~liper (r~fer ,~6 Secti~n 1~~24,
Brakes, Disc-Light and' Heavy Duty-Slidhig
C'aliper) and wire it to the frame'lo prevent damage'

. to the brake hose. Do' not let the caliper:hang only

, ,.. F3S8~1A

,FIG. 14 Brake Band and Drag Sleeve Assembly'to
. Body Asse,rTibly'lnstaliation ' .

FIG~ ~5' LoCl,(nut, Lock Ring and Adjusting 'Nut
',' ,~ .. '·Reriloval ' " ' ;:;

by the, bra'ke hbS~"to,prevent damage to the hose.
or the caliper.. : ' .' " -, '

6:': Remove the' 'hub and dis~ ~ssembly. rhe 'outer
, ~heel bearing cone' and roller assembly will slide

'~,: ,. "q~t as the 'hub-js' removed (Fig. 16)~,,:.' ,

7. _~'Remove th~' spindle ret~inii,g;n~ts, theM car~fully
': ~~a:nQve "the,,; spindle, from 't~e kr:'lu,ckle, stuq.s and

': ~Ie' shaft~ , .;.. "
8~, Clea:rf all old· g~ease :from' thEf n~edle' bearings and

the :spindle bore seaL ';. ,,' ',,'~ :~' .' " , ,

9. Clean any old grease or dirt from 'these parts and'
".replace, if signs of, e~cessive,wear are n9ted. ,

.. ~. .. ,.., _. . ~ ~,~ - ~ . ~

,~s~~m.bIY '. t ' ", • ,.~. ,., ., '"

1. 'Using High Temperature 4x4 Front A~le and Wheel
,~raringGrease ,',E8T,Z,:,19590-A or equivalent,
'tHoroughly lubricate the needle" bearing ~nd pack
the sRindle face that mates with the spindle bore
seaL" :' ' , .:,: " '.' ,'~ ,;'

2. Assemble the spindle over the axle 'shaft ont6 the
knuckle studs. ,On 'F~350, tighten the ,retaining nuts
to' 6~-81N· m, (50-60 ft-Ib). On F-150~F-250 and

I Bronco, ~ tighten:' the retaining nuts to 27-4i1 N· m
. '(20-30:-.ft-lb).. ' " ' " ' ..

F3584·1A

'WASHER

SNAP RING
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... , ..,

".; ;3'· .VYh~~I:,liu~~"a".~ .. Bear.i.ngs~FrQn~·.~lle~1 ,Drive.,~ , . 11.-:12-7

FIG. 16' !'tub, Disc, ~nd O~ter B~aririg' Re~~vai

3. Remove the"irtrier';be~fing"cci'ne an'd' grease 'se'al
afld, pearing c~.ps,frpm: th~h~b using, Bearing. Cup

. Pull~r, .;T??F,-11 Q2~A ."and~ '.lmp~ct. Slide' Hammer,'
.·T5QT-tOO-A.. o'r' equivalent. , .' . ' ..

~.. .... ~ .,. ". '; ..; , ',. ~ ..

4. Inspect the:' bearing cups"~for ,pits of·~raeks.; ,If
necessary, remo~e thentvv.ith a drift. )f new cup,

SPECIFICATIONS:' ,,,;;',/ ,~, ,",;" ,,, "

'. ~ ..
\ "'. .' ~ 5.

F2371·1 A

T , ,~.~.~ ..... 8rti' Inat_lIed; .'In'stall'- new "cone' an(l .' roll_r
a·ssemblles. . .

" :~} ~.::: itUbricate, ttle'be~rings with H'igh T eI'flP~r~tu;r~,' ~X4
',. Front. ,Ax.I~. ':a~d Wheel ~earing Grease 'E8TZ:'

. '{ 11~~90-1\. o~ equival~nt. 'Clean all old.,grease from
,:>.L ' :.~ :. \ >t~~~ hub. Pack the cones and, rollers.' If a bearing

packer is not available, wo~k as much lubricant as
,'-: ~'. . ~. possible''''between ~the 'rolters < and the" cages:'" ..

~ "

. 6.. '. l Po'sition the inner bearing cone and roller .Ip.the~·
ft, hiner' Cl;JP and install the grease seal.. . .. ' ~ ;..... '.'

7. . C*refuUy 'position the hub and disc- ~ssernbly on
. the spindle. . - : '. _... .' ·. ~" ~ . .

~ .:.. '":- ~,' . ~. .

8. ,,' Install the outer bearing' cone -and'Joller, ,and' the'
aojusting nut or locknuts and lockwashers.,

NOTE:" On Dana' Model 44 Fro'nt drive axles,' the metal
stamping on .the adjusting n.ut must. fac~. inboard
(towards the spindle). Make'sure the'innerdiameter'key
on~,the,:l:l~t er:"t~,r=s the. spindl~ ~eYW,ay .. " .

9. Adjust the', wheel bearings 'as' describ'ed in~' this
Section 'under: Aqjustments~

1o~ "Instali tire l; and· wheel' asdescri'bed in S~e'ctioh
. "1'1'~02, 'Wheels ·and·Tires. .', . . . '., ,:: .

11,.. Install the locki'ng hubs as described in this Section
under Removal and Installation. :

12~·· .Remove. the "~afety stands.'and lower the, vehicle.
. .

.... ~: .~ . .

SPECIAL SERVICE TOOLS

.D7~~100-A "

1581-101-B '.

.:. ,": '.' '.-)mpaC?fSlide Ha~mer =- ,2-1/~ Lb.

:>' "" ~J'. < Impact Slide hammer - 2~1/2 .Lt?

..~,., Puller Attachment

.' .Ap~ieatlon

Universal
. .UniVersal'

Unlver~I, ,

Universal - Use with Slide Hammer

'. .T77F~1102-A

, l"69L1175-AC' ':,:,: • .:':;' J Seal RemOver '.' .',

UniverSal' -:- Use.with ;Slide Hammer.

Universal -' Use with 'Slide Hammer·

'; 'l:86T-1 ~97-~

D78~;'~?2~B " •.
D79T~A ~.;''':

T80T-4OOO-W

Bea~ng ~P Puller·
Outside Thread Chaser .

Driver Handle

Dana Model 50 'IFS and Model 60 Monobeam Front Drive
Axle~' . " . r

Dana Model 44 IFS Front Drive Axl~

.Universal

-Universal

. ,;..~aring Installation

WHEEL TORQUE SPECIFICATIONS
". '

. ~ .

Torque,CD
.vehlcie . . ,'« , ~' Wheel . Bolt SIze ~, .. " . Hem· t

E-250, E-350. F-250, F-359. .8-Lug~ 9/1&-18'- 190"

F-8uper Duty and F-Super Duty Stripped '..,. . .
Chassis YehideS lo-Lug Wheel .9/16-1.8 . 190

(j)1brqJe,~ are fOr clean, dirt·and-paint-fr~ dry.,bOlt~ nut threads. Never use oil or grease on studs or nuts. '
• , '.' • • .' ',' • . .!" ~ • • l' ..... ;,... '

. '"";"., ..... "

. 100'····· "

"
, .'·~:,140·

-. CF3943-~ ..
............. ' ....::.,;. .
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."Vhe~l; ·H~~! .. ~Q~ ·~~~~ti.ri9·~~~.':6!~r_, ..Q~Jl~·~ ~~fr ·.~~~~ti~.~.· ~ ~~~~; . . 1'1-14-~1·· .
. J # ....'!'I'r~ ."~ .~ '••.•.• - ~-, .,!" ,'4;' .................. ' •• -.

SECTIO:N '11-14, 'Wh:~~'I:··:llubS 'and 'Bea;fi~'~~i:$"~e~r Dana";'
,.; ".:. <. .~: :,' .'~'.',:. Fu,II'.F'loating:. Axle' ";:":' ~.:. \·'i:~t,. '. ;::

,;'.: ~:"·:·.;·.',...:~··,t.~ . .•...... ,~.; \: .... ~~... !

r~;.:, .~..f'· .'

i:''''':;;'> . .. ~.
NOTE: Fo~ disassemt;lly, assernpJ~·?~~~lii·d 'adjustment~
procedures for wheel nUbs-. and.'.J)~arrrigs on Ford full: " .
floating. axles, .refer ~.to. §et~.iori· '1, 9-:Q~,,, .A'.<.'e~Jfltegr~l~
Carrier~F.ord 1O.2.~ Irj~h ~.i.lJg·. G~~r.. ......' ...
. . . : ~ : , ~., .~.' ""_, ." ,.'-: . ~

,1:.•

For rear wheel bearing adjustments refer to bearings,
cups and seals under Disassembly and Assembly in this
Section.

-ADJUSTMENTS

~ .'. ~ . .... .', . \

SUBJECT:' '. ...... ;.., .' , .. "~:PAGE SUBJECT<-·· " " i' .. \;·k PAGE·

~DJUS!MENTS..•,••••.. ~,.: •.•, • .'~ ......•• :~,::.~,.. )1~14.1.' ~PEtl~IC~TIONS ...... ).:':.... :: ...;..~.::~·;:..... 11.14~8; ,"
OESCRIPTION ., ... ~ . .' .•............. ~ .1_ .~'.i • .... ~ :11~14-1 ~EHICLE'APPLICATION:' .:~~'/'.;.I ..,;~ .• ~.~ ..:l.. ~l •••• 11-1-4-1 .. '
DISASSEMBL·Y AND ASSEMBLY .. ~ ,~,:,; ...~~_';" ,.'~~ . , '. ::':~.:~;' ~ ,
~Bearings,. Cups and Seals ';. : . ~~~ .•.•...'.!•• Ii .' • .-. :.1.t.14-1 ~ .... ..:y'l.;: ./~( '..

I" '\ .i ' : ~ .' ., '_.4 '_ ,. •.~

,,' . "'.

Y~·HICLE·~'APP~ICATI().N.. ' t. ' ;,> . '.: ~

HD E-250 Through -E:350'DRW, ~ F~S'uper ···quty· 'and~
F~Super Duty .Stripped .Chassis Vehicles. . ,.'! . "

• .... I •. .... i '. " • ~ p .. • • ,

NOTE: For disassemb.ly, :'~assembly ":ana 'adjustment
Rrocequres for wheel h'J.bs and beari.ngs ;pn ,For,d 'fl)H ' D'SA~SEMEJLY :.~~~~ :A~~E~f3~~Y:·, ~ ... ;. '~ ~ ,. , .
floating axles, refer to S~ctior'l 15~09,,~xle":""'lntegral'. NqT~:. fot~is~ss~m~IY,.; a-ss,emb)y' . ~hd' .-adjusttnent
Carrier-Ford 1.~..~5 Inch Ring Gear. . . .'., prbcedures'for~wheel·hub~:anWl:;le.anngs·o!1.fordfull

. .,,' ,};' .... ,~. ,. ~ floating axles, refer to "S'ec'tiqn1 l'1'5:"99,~"Axle~1ritegr~1 .
DESCRIPTION . ,,c,.. . ' ,,' '. G.arrier~Fo~dl0.25:.lnch.'Rin9: Gear"'~;.:(, .~.

On HD' E-250-E~350' full~floatin~r·rear ·axle.'whe/el .: ,'. ~. ,J .. :.~'. : •• :' ,~; .d··.· !'. ':'~;" (•••• ,'J' ':'

hubs with tapered roller bearings, a seal is installed Bearing's, Cups and·, Seals \ . .. . ". '.
behind the inner bearing to keep the wheel bearing HD E-25O-E.350 '. . .'<,,' ...', , ..;.::
lubricant from the brake lining and brake drum (Figs. 1 ... ", ~., .;.?$ ,~.,"; .;('

and 2). The Econoline fUIl-floating.a.xl~s h~veJ drums.'" , Vehicles equip~ed with~dual,rea·r,whee'I·'(DRW)'·~axres,.
mounted o.~tboar~ of t~e hub, perml.tt~n"g '9Jl:Jm r~n~oval.. have-the. wheel 'and ··,tire assembJy attached to..t~'e 'drum
for bra,ke Inspection without the need to "remove the: with·: integralJ two;;piece'i sWiveling,· lug nuts. ,,'/'1.1",,:\:.
hub'. The F-Super Dlity axle is. 'disc brake-equipp~d (Fig:-- ' ".... : ~ -~ . ..' '" .-<; .. ~ ". ,.;' ~ .," ": . ..,.. ..:.; -' .
3) ,and .contains larger tapered' roller- bearings and ,a, -WA~NING:.~ONOT· ATTEMPT:, .TO USE~ PAST
unique inner seal and .. shaft-hub·gasket.~· , _~' _. .' ~QD~~ LUG:·~~13$:(90~E.~H~P~D,"QN_E-pl~Ce;)TO

. . .' ..'., ..' '. REPLACE THE INTEGRAL TWO-PIECE SWIV·ELING
The wheel bearings are packed with"s lithium base . LUG'NUTS. IF SQ..··USED',PRE-198S"·lUG'NUTS CAN

grease"Long Life Lubricant C1AZ-19590~BA .. (ESA-,. -~. COME·~t.O(jSE-IN'· VE'HICLE OPERATION..CO.. ·NOT
M1 C75-~) or equiy~I~~t .to"pr~vi~e initial ~u~~.icati9n ~~.ti.1 . ,," ATTEMPT~~tO'~'USE PAST..MODEL WHEELS~ W.tiJ~H
axle lubncant flows..Into ttle whe~1 hubs and beanngs HAVE CONE 'SHAPED.. LUG NUT SEATS~ .·ON·:THIS
during vehicl~ operation..O.n these axJes,the ~heel hub VEHICLE .DO .·NOT.. ATTEMPT "TO USE .THE NEW
is vented through the axle housing' vent h<?~~in the LH ' DESIGN WHEELS AND LUG NUTS ON PAST.M·ODEL
axle tube. , ... ' '. WHEEL: HUB,S;'-ATTEMPTED USE OF"INT'E'RMJXED

Vehicles equipped wi'th dual-rea~ ~hee.1 (DRWl-axles .' -WHEELS C~~.l.EAO~'TO ,DAMAGE..TO.THE· .~HEEL
have· the wheel and tire assembly attached to the drum ..- ·_MOU.NTING .SYSTEM-' ANQ CQ~~LLP. _F:lES~LT !N
with integr~1 two-:p.i~ce swiveling IU.g .nlj!s· .(fig. _1 ).. , ..... WHEELS ,·COMING.,'LO~~.E.I~ ,:OPE.RA-r·IO.N.· '. ~

WARNING:· ON REAR AXLES WITH· DUAL REAR Disassembly'~ ":' ...... .~;,,'.: .. :>.::..,,.
WHEELS' DO NOT ATTEMPT TO USE PRE-1985 LUG 1. Se,t the parking' brake and ,loosen the axle shaft.NUTS (CONE SHAPED, ONE-PIECE) TO REPLACE
THE INTEGRAL TWO-PIECE SWIVELING LUG NUTS. attaching bolts (Fig. 1).. " " ,_ IJ • ',', .

IF SO USEP, PAST MODEL LUG' NUTS' 'CAN COME· '2'. Raise the rear wneels off the'ff6~dr'ahd pi~ce~ safety
LOOSE·. IN - V.EHIC.LE OPERATION. DO NOT stands ,under the, rear axle housing so that the axle
ATTEMPT. TO USE PAST MODEL WHEELS, WHICH' . ,.,. i.s parallel with the floor. .R.ele.as.e parking b.rake 'and
HAVE' CONE SHApED LUG NUT SEATS,' ON ~THIS-·· back off the rear brake adjustment,. i.,f' necessary.
VEHICLE.' DO NOT ATTEMPt TO USE'THE NEW;, , ~.., ,. '" .... , '.' ".'. .. ." ," ... , - ,
DESIGN WHEELS AND LUG NUTS· ON PAST ,MODEL .. 3. .Remove .the, ax'e shaft _atta:bhi'ng~ ,bolts. andiock
WHEEL. HUBS. ATTEMPTED USE OF IN:fERMIXED washers and discard them: . :....J '. >·>f~'..

WHEELS CAN.LEAD T.O. DAMAGE TO THE WHEEL . 4 U~jqg.',a ,heavy .-duty..whee.l.dQUy' s'~ph .. ·a~.'the
MOUNTING SYSTEM AND COULD "RESULT .·IN: . '. ~ 'Rotunda' rhbdel'O'14:'00030 or eq'uivaJent ·as shown
WHEELS.. COMING LOOSE IN OPERATION. in.Fig. 4, raise the wheel to the point that all weight

. i~ removed from the wheel bearings.

5. ~emove brake drum. If so equipped, push-on
sheet metal drum retainer. nuts may be d\scarded.

6. Re~ove the axle sh~.ft and disc,ard the gasket'.
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SINGLE REAR W"EEL

, ,,' \ t .• ~, l"ft,EQ,RA~ 1WQ-PIECE' .",.,.
SWIVELI~,G lUG NUT-, :'..... :.' ',' .

DUAL REAR WHEEL VEHICLES ONLY

t,
~ .
f

, .

;

j ,
f

, .~

:...:: 1,. ..... J.

".~ a~·

'''I •. "

~ .. '- ". -:.;,.

~ ' ..:4 ~ .... .,

':.~; ";~, ',:.", ·:,:;~·:{t~~tt~":;
'AXLE.", . ,

.' I

;" f"

DUAL REAR WHEEL . ,
GASKET

.,~. ;-:.-..

'1
AXLE SHAFT BOLT

55-75 N·m (41-55 FT-LB)

·FIG. 1 Rear Wheel Hub-Dana Full-Floating' ~Axl.t· HD E~25~E~350'~~'

12. Inspect the bearing races ~rld rollers for pitting,
galling or erratic wear patterns. Inspect the rollers, I

for end wear (Fig. 7). "

13. Remove the bearing cups by driving them out with
a' brass drift., Inspect. the cups for galling or

,excessive wear., If either component (cup or cone
and roller)' of the' tapered' 'roller bearing .is' not
usable, both components ~ should be replaced.
,Install the n~w cups with special tool Bearing Cup
Replacer T75T-1225-A or B and'Threaded
Drawbar T75T-1176-~ .or, equivalent (Fig. 8).

7,. Remove ··ihe" wheel bearing hub nuts using Hub Assembly , '
Wrench T8ST-4252-AH so the drive tangs of, the ',,' , ,
tool engage the four'slots ,in the hub nut (Fig. 5). ' 1.., Check, for proper:.seating, of the new bearing'cups:

>,by tryi~g to inse'rt a 0.038mm (0.0015.inch) feeler;
8.' Remove' the o~ter'bearing cone, pull the wheel .. ".>~~. gauge betwe~n the cups and th.e wh~el hub~ The~ ,

, 'assembly ~traight out and away from, the axle. If it '" :.~ . ,;.',gauge should not enter beneath the cup.' ,Check~
"had, not been done in Step' 4, remove hub ~, .. ~several places to mak~ ,s~rethat' ~he' cups are~:
assembly and set aside. '. ,~..-: ' . '. ~ sq~a~e.lyseated. .'.:' " .. ' ", .. : .f- :':~' ,~,

" '. .: ,~' '.,. ,:" ' '? ',Pack'~a:ch"bearing cone and r9lh~r assembly with a~
~C?TE:The hUb nuts ~re, nght hand th.read.on,both 'Iithian'" bas.e-..greaseLong-LiJe Lubri,cant C1AZ-'\
$plndl.es. Each hub nut IS stamped .RH to, I~e,ntlfy, thread 19590-BA "(ESA-M1 C75~B) or equivalent. Use a'
9Irectlo,:,. Do no~ ... ~se, power Impac~ ,t.~~ls when bearing packing tool sU9h as Rofunda 108-00078:
performing operatl~ns on the, h.ub nuts (Fig. 6). '.or equivalent. ~:, ' ,< " ~,

NOTE: The hub nuts will' ratchet during this operation, 3. Place the inner-bearing ~o'ne and tolle('8ssembly i'nf..
unless the tool for the, ,F-~uper 'Duty is used, HUQ the wheel hub'., Inst~lIa new/hub inn~r seal with
Wrench, T88T-4252-A.,-;-:-'~,'< ,', \ , :Replacer ,Tool, T7~T-1175-B', an,dThreaded'
, ,', ',;'~ :'" :',,\ .:" . , '. ' Drawbar, ,~1~T:~,1.~7f?-:A 'or/equivalE!nt '(Fig. '7). }
9. .!horoughl¥ ~17aF),~~~. s~lndl~ of th~,..~I~.h~~slng.' ,4.~ .. FJQsition" the' tlub assem~ly_ at.' th'~ ~axle housing.
10. Carefully rem'dve;~friner~' seal ,from: hUb'~assembly '. 'Wrap the"thread$'of.,·th~·s~if)dle~.with"ele~trician~.

,with screwc;Jriver,· avqiding damag~'.~9· ,the.'bearin·g . tape.:, C~refuny sllde~ th~ .h~.b a8sembly·.~tr~l~ht:
. or hub bore.' Discard" the, seal. /' (to aVOid seal damage) ~ontQ.. the axle h~uslng'

• , ••••• ,.:~.: ,.,. " , ", v, ,." ~spi.ndle•. R~move the;electricians 'tape. . ,
11. .Clean all old gre~~~ :~nd axle I.ubricant out of ·tne -~':. 5. ,- 'Inst.all tHe ,outer wheel b$aring cone ~.nd roller and'

wheel hub. start the beari'1g hub nut making sure ~the hub tab'
:is properly located: in the, keyway,prior;·:tQ. thread
,engagement (Fig. 9)'.·~ .' .. .' I

6. Ins,tall Hub Wrench Toor~'r85T-4252-AH so the;
drive tangs of:the tool engage the four slots·in the~ ..

.. ~ nut (Fig. 9). Install torque wrench and ;tighten hub
to 88-102 N· m (65-75 ft-Ib). Rot~te tlub
occasionally while tightening to set be~rings:' :

.NOlE: Hub.. will ratc~ei was ',tor.qu~ ,i~ apPii~a ..~~~", ~~. ~,.~-. : '
t.. • .. ".-' •.•• ~l!:'.. I, .. :..~ .• -, .... ·I~~'_.~ "7~',-.:",.••~J. •. • •• ·r

The hub wrench for'the F-Super Duty c~n be used in
place of Tool T85T-4252-AH. The F-Super Duty tool has
tangs 7.62mm (0.3 inches) long and when fully engaged"
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FIG. 4 Heavy Duty 'Wheel Dolly-014~00030 .;...

by apPlYing' :inward pressure it ~;" dise~gage the'
ratcheting mechanism in the nut. Eliminating ratcheting ;
will provide more, even. -. bearing preloads, and will'
optirni;Z~ ~b~~ri~"g. I,if~. :~ " ~ . -
7. .After tightening ~o specification, ratchet bac~90

'.. ,: ~egr~es,. ~~Ii.en· ~ight~n ·'~0.'20:27 N ..'~ ·(1,5-?9ft~~b).

, 1:-" NOTE: ·This procedu(e ...is ,int~nded to 'p'rovipe"no'
side-to-side; ;end play 1 of. th~·,' hub" and wheel.

". pearing~. This may be verified with ~ dial indiqator
; magnetically mounted' to the, spindl~ end ~ith the

indicator on the' outboard 'su'rface of ',the 'hub.

8.'- ! Prior to reinstallation of the axle- shaft~ clean' and
..'re.move any metallic. debris in the..hub:bo.lt:.hole.s.
. . AI~o insPect fQt crack~d material.around't~e holes,

depth· ofn.the .threaded hole (minil1l:um. 2~.4mm or

~IG. 3~'B~~~ Wheel'tiul?-Dan. Full 'Floating A~le F-Super Duty Series 'Vehicles .' - .....
J.'. f':' ,. ..". . . ,~..<to • I.' : "; "':'.. e.., " .'

1 .inGh)a.n.O ~ ov~r.~izeQ thre~ded hQt~~",~fl,9 r~pJ.a~e.
hub if any of these conditions are present. .,Install .
the axle shaft and new axle flange gasket, lock'
washers and new axle shaft retaining,,'bolts. Coat
the bolt thread with a suitable thread adhesive, if :

. none is present Tighten the bolts.until they seat. '

9. Install th~ 'brake drum. , .r •

1.0. Ihstall the "yIheel and tire assembly.

11. :,'lower vehicle ~after .removing safety stands.
. . . ~

12.. ~ Adjust the -brakes. J

13~ :;Tighten .wheel lug nuts ·to·specification.

1:4. Tighten. axle shaft. ret~i~ing b'olts t9' 55.-75' N· m ~
(41-55 ft~lb).· .

Bearings" C~ps and, Sea.~s ....·~:···:·'·: '.'

f:=-Super Duty and F.Supe~ ~uty'Stripped Chassis ~
Vehicles . . '. ~ .,

Disassembly ~'. '. ,. '.

1. . Set the. parking.· brake' 'and loosen the 'axle' shaft
, ,. attaching bolts (Fig. 3).' .

2. Raise ·the rear wheels off tne floor an~ place safety
stands under the rear axle hou.~ing. Release the'
parking' brake. ....' ~ - --, ,. .

3. R.emove the axle shaft attac'hing bolts and:washers
'anc:;t·discard th~~., I" ' ••(" •• ~

4. . Using a heavy duty. wheel dolly: such.:. as the
Ro~unda Model 014-0PQ30 or equival~nt.as'shown'
in Figure 4, raise the wheel to ..the. "p·oint ~ that all
weight is removed' from the wheel bearings. If a

-':dolly is': unavailable, remove" the wheel 'and tire'
assembly. . . ,. ,'" ~ ,

5. .Remove 'theaxie shaft~:~u;Q dlsc~rd·t~eg~sket.
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. S~AL

" :INSTALLlNG',SEAL
". REPLACER TOOL ';: TI'GHTEN :FORCIN.G 'NUT.

' . T75T~1i75-B : . ".' ".,r·

(E·250 HD, E-350)' ' ..
OR-·T88T-1175-D
(F-5UPER. DUTY)

... - '~) ......

AXLE SHAFT . ~~ : . . . '.,.,~: ,. ~'.'

. " ... ~.. ~"

FIG. 8 Installation of Rear Wheel, Beari.ngs and Se~f" ~.:.

NOf.~:' The hub, nut~ 'are'-' rig~th~hd' threado,n 'both'
sides~ Each hub nut i~' ,stamped RH to identify', th.read

.direction.. Do hot· 'u'se ·'pow,er impact tools· when
performing .operations on th~ 'hub nuts., " - -

'N'6T'E~ ;T~e·hub;:r'!~ts'Y;iil ratc~et .during this'op~ration
.unle,s$ the F,,;.Sup,er\ ,Duty t,ool, is. ~sed~ .

9.· Tt:loroughly~cl~anthe spinqleof ~he.:~l)de housing.- 

10. 'Caref~lIy rem'ove the-:"inner seal ,from, the ·hub
, as'sembly with a' 'screwdriver~ avoiding damage to

.. the bearing-o'r hub: bore. Discard 'the seaL·,

', .
.... ,:........

,E7870·1B

. -'.~ "'..,......, .

.WHEEL PIN
LOCATiNG

,HOLE ",

.t~t ...' '"

. .... ~ ...' .

. ~:. .

.... ; .... :./.,,,"

HUB - .......--..~~d
NUT

,HUB
WRENCH

T85T·4252·AH
OR T88T-4252·A·

(FOR F·SUPER
DUTY)

FIG. 6. Tightening .Hub. Nut·
'.::~:~,:.j~"'~' '.. ' ..

6. Remove the caliper as outlined in Section '12-24.

7~;' Remove' the '~h~elbe~ring: hub< nuts usir:'lg· Toor
T88T-4252i.A~ so' that the drive tangs of the" socket

" :·e.ngage th~ ,'fo~r slo'ts of .t~e:· ~ut (Fig. ','5).

8.,' Rem'ov~'the~ ·out~r ,bearing" cone,. pUII'~ the. wheel
assembly straight out· and away. from the ~a~le. If it

.t:l~d ".nqt b~~n, qo~~,' in Step 4,' r~move hub
,,, ~ assembly and' set aside~ .' ~

FIG. ~5Hub Wrench En~agement
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~. 11-. ,Clean all old grease' ·and axle· lu~ricantout of the assembly over the, axle housing, spindle. Remove'
wheel hub. . '. .. -;-i ,the electricians tape.,

· 12. Insl?eet the b~aring .rae,es· and. roUers fo~ .pitting, ." 5.. , '. Install the outer wheel bearing eone and roller and
galling or erratic wear patterns. Inspect the rollers .sta~ the bearing 'hub nut making sure the hub tab
for en~ wear (Fig:~, 7). is properly locate'd in' the keyway prior to thread

13. Remove the' inne',,"- bearing' 'cup' w.ith··...:Tool Te8T- .' engagement (Fig. 9).'
, 1175-8 or equiva'erit. Rempve the,'~l)t~r bearing 6. Install the F-Super.Duty Hub Wrench T88T-4252-A
cup with Tool T88T-1J75-A, or equivalent~ Inspect or -equivalent 'so.' that the drive tangs of the tool
the bearing races and rollers for pitting, g'allhig pr . engage the four slots of the nut. Apply Inward
excessive wear. If. either component '(cup 'or cone, pressu·re· to the socket to separate the ratchetil1g
and ,roller)' of ,the taper~d roller _bearing is not . c'omporie'n~s ,·of't~e nut, tighten to 88-102 N •m(65-
usable, both. components shpuld be. replaced.' 75 'ft-Ib).: Back' off 90 degrees, then re-tighten to
Install the. new cups with special, tool Bearing Cup 20-27 N· m (15-20 ft-1.b). Rotate hub occasionally"
Replacer T88T-1175-C or ',equivalent .and '- while tight~rting to set the bearings. .
Threaded Drawbar T75T-1176-A or e'quivalent (Fig. "
8). ~OdTE: ~hdiS prodcedulre is 'fintehndedh tbo prodvide no

, S.I e-to-sl' e en 'p ay 0 . t e u an ,rot9r
Assembly . assembly~ This may be verified with a dial ~ndicato.r .
1.' ,Check for proper seating of the new bearing cups magnetically mounted to tt)e spindle end with the .

by trying to. insert a 0.038~m (0.0015 inch) fe~ler indic~tor on the outboard ,surface of the hub. ~

ga~Jge between the cups and the wheel hub,! The, 7. Prior 'to installation- of the axle shaft, clean and
gauge should not enter beneath the cup. Check in' remove any 'debris in the hub bolt holes. Inspect for
.several, places t9 be, sure,~the cups' are squarely cracked material around the holes, depth of the,:
seated~ '. , ,,' ~. tJO'les (40mm [1.57 inches] total, threaded fpr

· 2. Pack each' beari~g' co~e 'and roller assem~ly with ~ 25mni [1 inchll,or oversized holes. Replace'trye '
Long-Life Lubricant 'C1 AZ-1 ~590-BA . (ESA- hub if any of these conditklns are present. Install

- M1 C75-B) or equivalent. Use a bearing. packing the axl~ shaft, new gasket, and new bolts. Coat.the
tool such as ~otunda 108-P0078 or equivalent. bolt threads with a suitable thread adhesive if none

· 3. Place the inner bearing eone and roller assembly in is present, and install the bolts until they seat ..
the hub. Install a"'new inner seal with Rear Hub' 8.' Install ·the wheel and tire 'assemblies~

Seal Replacer, T88T~1175-D or equivalent and 9. Remove safety stands"and lower·the'v~h;cle totne' _
threaded drawbar, T75T-1176-A or equivalent (Fig. floor.
8).' '

4. ,Position the- hub and rotor assembly' at the axle 10. Tighten the wheel lug nuts to specifications.
housing. Wrap the threads of _the spindle with 11. Tighten' the axle shaft hub retaining ,bolts to 95-115 '
electricians tape. Carefully slide the hub and rotor N· m (70-85 ft-Ib). '

HUB
ASSEMBLY

HUB NUT'
TAB

FIG. 9 Hub Nut Installation

RIGHT HAND THREAD
(INSTALL CLOCKWISE)

FULL FLOAT'AXLE'
HUB ,NUT E7672·2C
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11-14-8

SPECIFICAT'I(>N.S

SPECIAL SeRVICE TOOLS

··Wheel .Hubs, and B~arings__Rear Dana 'Full Floating Axle

,·Number' , - -.:

T50T-1 QO-A '.

·T59L-1()(}.B." o.

D79P-1QO-A

T58L-101-8

mF-1102-A

TOOL-1175-AC, ',~ (~

T75T':117>A ;:'.~. "

175T-1175-8 . .

psi-117&-A '

T7.3T-1202-A

. T75T-1225-A

T751-1225-8

176T-l~5-C

D79T-4QOO-A

T85T-4252-AH.

'~OT-42~2-o .

nOT-4252-E

188T-1115-A

'T88T·1175-8

O8OT-4200-H
.. .lasT-1175-G ' .

'Ts8T-1175-0 .

T~T-425~-A

,,~

Im~et Slid,e, Hammer -:- 2-1/2 Lb.

, 'Im~ct Slide Hammer - 2~1/2 Lb.

Jmpaet S~ide.Hammer - 5 Lb..

Puner Attachment

Bearing Cup Pu.ller

SeaI'Remover

Seal Replacer

'Threaded Orawbar

Bearing Cup Replacer

Bearing Cup Replacer

I3earinQ Cup Replacer

Bearing Cup Replacer

OutSide Thread Chaser '

Hub,Nut Wrench'

2-9/16" Hex Locknut Wrench

- 2-9/16" Octal Locknut Wrench

"H~Oute~' Bearing Cup .Remover

Hub ,Inner Bearing Cup Remover

~ub Inner Bearing Cup Reptacer

Hub Outer Bearing Cup Replacer

Hub. Seal Replacer

Hub Wrench

Application

Universal

Universal

Universal

Universal'~ ,Use with Slide Hammer

Universal - Use with Slid~ Hammer

Universal

Use with Threaded Drawbar

Use with Threaded Drawbar

Use with Driver Handle

Use with Threaded Drawbar

Use with Thre~ded Dra'wbar
E-350 with DRW' .

Universal

Bearing Installation

F~S~per Duty series Vehicles

F-Super Duty series Vehicles and HDE-250,E~

C~·2J

WHEEL TORQUE SPEclFIcAnoNS :..... FULL' FLOAT REAR AXLES

TorqueQ)

E~250, E-350 - Single Rear .Wheet Vehicles

E-350 - Dual Rear Wheel Vehicles With
Integral 'Two-Piece Swiv.ling Lug Nuts

, F-8uper Duty Series Dual Rear Wheel .
Vehicles with Integral Two-Piece Swiveling
Lug Nuts '

8-Lug' Wheel

, :. 8-Lug Wheel

lo-Lug Wheel

BOlt Size,

9(16-18

9/16-18

9/16-18

190

. 190

~9O

, ·Ft-Lbl

140

140=-

140

~~;,~~; ~}~;.
. c ,': ~..... - >'::,

',~ <:. -..

(j)Torque specifications are for clean, dirt-and-p8int-free dry bott and nut threads. Never" use oil or grease on studs or nuts.

ROTUNDA EQUIPMENT

Number Descriptio~

014-00030 - . Heavy Duty Wheel Dolly

108-00078 ~aring Packer

CF3417-1C'

CE5841.~
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BRAKE. PEDAL, MASTER CYLINDER AND '
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when the,.vehicle is. in the empty c'cjndition arid provides
full braking pre~sureto the rear brakes when'the·'vehicle.·
is carrying 'a' full load~ ... .. , .

. . ~

The valve. is located ':on' the number four
,crossme~ber(F~g. 5),and is activated thrpugh a linkage'

.. ~ystem .that is cdr;lnected to th~ rear axle housing cover.
.. l-!ydr@(JI.ic. brake!:! ,:,ar:e standard equipment on all. . Pressure on the lever from the vehicle load will activate .
ven.,i¢'~s ..;, ; ~ . '<"C'~·:~".<" . . • '. . . the height sensing valve to regulate the' hydraulic

.' .,.. ," . pressure, to..apply the rear brakes.. ' .
·'tiytfr,auli.c rear drurp brakes on all Bronco, F-150~ . ,.,.. . i~" , . '.. '. .

F-350an.(:f.E-150~E-350 trucks use .. automatic rear ..For.. (I'lQre InfQrmatlon on the .Helght Sensing Brake'
br~~.~.shQe.'~pjusters.:tiydraulic cfi~cbra~~s ar~ ~~ed."on ;.' . :; :" ...PtPpO~i?·~ing Val~e, 'refer to Section 12-30,' Brake
allrront ,~brake systems; and fo'r FfSuP~t· Duty.: series , ~ ·Peda~'t.Master. ~yhn~er and Valves.
vehicle rear brakes'. ' . .' ~j" ~ ~ ,

. Disc Brakes. ,

~: :',::, . All F:~159 thfotJgff F~3~0·"Serres·,~~E~l·5'O·>,throu·gh;'·:E:'350
r~S~.r.ies, and Bronco are equipped with ·fro.rl,t disc brakes.
. F~Super Duty series vehicles are 'equipped' with Four
wheel' disc brakes. '. (R~f~r. Jo 'Sec~ion'\>12-24..~Disc
'Brak~s~Light and ,H.e~vy Duty Slidin~ .Caliper)·.:.·..,·.·. .

, . " ' I ,;':: '", .: '. ,: r•. ••· ':.'. ~: . ' .."., " ,oJ' •

"Drum BrakeS.-' . : ~.,~ ·, ~.:/~ ';.. \ ~.: '.,

1 .·•. Therear brake~: are ~:d~um ..tyjJ~.Witli. ·i~.tetn~1
REAR WHEEL 8RAKES-the~r~af·wheeh·brakes·are· eX'panding shoes. :Tre 'rear. dr,(j'm 'b~rakes ~re, 9f '~he

connected. to the secondary outlet'port~ and.,.are· single anchor tyPt'3, moun,ted to'the samEl.anchor,ahd
d b h d' bl '. actuated by one wheel cylihder~"The wheel cyJind~t has

actuate ' y t e secon ary.,plston·, aSSam, Y·"·f ..... , two piston.s. Oh~."pi~tbn ~~ert~'f9rce 'against th¢.:,upp,er
: FRONT WHEEL BRAKES-the front' wheel brakes'; end .of the primary' 'shoe; .the,~6th~.r,pl~ton~ex~rts .. ·for~e
are connected to the primary outlet port, (farthest 'from ~ ~g~inst the upper end'of ~the 'secondary shoe (Figs. '. 6
dash panel), and are .. actuated by the primary. piston .' and 7). ~ .""., .,
a~~embly. " ....\,_:". . . _.. _. ,,' ./.<~..

Both primary and secondary pistons. function
together. . "

. The hyd':~ulic ·brake.sYst~~ '01, all vehicles' ex~ept' F~ .~ .,~ .
,Super Duty is assisted by a vacuum booster installed as

·standard equipment Information about the vacuum
booster is given in, Sections 12-50 Vacuum' ·Brake

· .~;C?oster~Single. Diaphragm-Dash Mounted (Bendix)
and 12-52 Vacuu'm Brake Booster-Tandem.
Diaphragm-Dash ,Mounted' (Bendix), .F-Super·~ Duty

"vehicles :Use' a HY9roboo~thydraulic brake. bOQster.
Refer to 'Sectio'n12-57 for ,information;,

.~' . ,~TDe' proportionin.g·, valve" integral. to .ttia~;;·master
, cYHr:iqer (Figs. 2' a'nd(3)'proportions. pressurel"to:the..rear
syste~m...'.., . .".

Y' The Height 'Senslng S'rake Proportioning Valve (Figs.
· 4: and 5) is used on F-Super' Duty \(ehi.cles~ :The height, .~ ,' ... ,
sen~ing vatv~ regulates rear, brake hydraulic pr~ssure .', '. >~;

· VE~'I~L':' APPLICATION
E;150-:E-350,F~'150-F-350;F~SuperDuty Chassis Cab,'
Stripped' Chassis, Motorhome Stripped 'Chassis, and

·Bronco Vehicles. . . o.

.D_u~lc:Mas·t.er:·, Cylinder. :'Br~k~~··~ystem"·.;~ .~:; '.
· Refer to Figures 1,' 2 .~and 3. . ..

• .!. The dual' master cylinder contains a'~ouble hy~raulic
cylinder with a· plastic see ·,throu·gh reserVoir,·;·(FLI.:Flqid

> Level Indicator),' primary and·, seco'ndary hydr~ulic
pistons. .. -t' ,. r'. '. :

The dU~1 ril~ster .:6ylirid~r., performs' in ..the:'f911~wing
manner: ~ , . :.' '. ';" '. . .:.,

FIG. 1 Hydraulic Brake System with Dash-Mounted
Booster~Typical

FIG. 2. Master Cylinder Asse~bly~ wit,h Integral
, Propo~~ioning Valve ~, " .
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12-01-3 Br~ke:-Hydr~ull~ '<:Jeneral ~~rvice

FLUID LEVEL INDICATOR
(FLI) SWITCH

, i',

'H5613-2A: .
~ -..:......-.__......... ~-=._~-ou=-"""",.-==:--..~....".".._.,.,..

\ .FIG. 3 Master Cylinder Assembly -:,
",

' •. 1"';

'.. ' H4481·1A

FIG. 4 Height SensUlg Brake Proportioning Valve F~
Super Duty.'·

Brak~ ~ys,te~ Preliminary Ch~cks

Always., make the following preliminary checks before
testing the. brake. system: I

1. .Check the ..fluid level in the brake master cylinder
~eservoi.r(s). If the fluid level is not within 3.17mm
(118 inch) of the top 'of the' reservoir, add Ford'
Heavy Duty Brake Fluid, C6AZ-19542-AA or BA
(ESA-M6C25-'A)' or· equiva.lent. Do' not 'mix low
temperature brake fluids' with the specified
brake fluid.

2. '.With the~engine off, push the brake pedal down as
: fa~ as it will go. If the· pedal -travels more th~n
, halfway, to the-.floor, adjust the rear brakes. The

vehicle is equipped with automatic rear brake
adjusters, adjust brakes by driving the vehicle

'. forward and ba.c~ward and ap'plying brakes several
, " times':sharply in eac~ directio~ .

.3. ;' If· th~. ~rakes' will apply, and the veh)cle.. can be
safely' stopped, road test the vehicle and apply the
brakes at a speed of ·about 32 kmlh (20 mph) to
see if the vehicle stops evenly., If it does not,
manually adjust the brakes. Refer to Section 12-02

'. Drum Brakes--Single Cylinder, Dual Piston for
, procedu~e.

t .• J

.R,~r Antilock, Bra~es
,,"" ~.. "

- The Rear Antilock Brake System'(RABSr~ is used on
E-150-F-35'0, F-t50-F:'-350' arid Bronco vehicles. The
system consists of a computer module,.,.: RABS Valve
'speed'sensor and an excitor ring. For more information, .

, refer to Section ·12':31, Rear". Antilock ,.Brakes.

DIAGNOSIS AND TESTING
•• t," •...

,- .~, Occasional brake squeal can· be.· 'c.aused by
';e,nvironrnental conditions .such, as cold, hot, wet, snow,
·:~salt, m,ud etc. This,occasion~~,"squeal'is not a.functional
. probl~fn. and does not .. inqicate any:.loss in brake
effectiveness. . .' ,

, ~:,. \

'Dual Brake Warning Light, System Tests
.:1. With parking brake 'released, turn the ignition

: , switch to the ACC or ON position. If t~e .lig~t on the
'. brake warning I,amp remains orJ, there may be a
: shon~d or broken switch, grounded ,switch' wires, .

;, or low'brake fluid .. It·the warning lamp·still r~mains '
. on, check !o~ a,grounded switch connector or wire.
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~ and repair or replace t~e :wir'ea~sembly~,lf'the wire
- ,,"s-in ,.good .,condition, replaqe th~ bra.ke· ,war~ing

lamp. switch. ,_, :..-.

: 2. '; ,Turn the ignition 'switch to. the START position., If
': ': the brake~warning·lampdoes not light; c~eck the

light ~and. wiring' and' replace or repair -wiring,~ if
, . necessary~ " I

. .... jhe brake w~~ning i~mp 'sh.oJld light o'~{y when:
the ignition key is in tile ,START, positi()rl. or when
the ignition ·key is' on· an~j' .the par~ing brake. is
applied; or ~for diesel engines, when ·the vacuum is
low.:' . . i r .... '

,tlYdr~'~I~c Leak ·.Test . ,'.'
-' . '.;.

. '1. With the brakes' .applied~ visualiy inspect all·
hydraulic, lines, connections, and 'hos~s for
evidence of leaks. Replace leaking parts as
necessary. ~. -~ '. ' . .: " ';,!

·2'.! If the leak has not been ---found, on :rear drum
brakes, rem'ove the brake drumS -and ir-tspect all
wheel cylinders ~for evidence of- leaks.. 'Replace or
r~-buikf wheel cylin'ders as .necessarY.. On disc

\," .brakes, inspect for,le'akageat the 'c~lip,er. Replace
or/rebuild the calipers, as'necessarY~ .. ,' .

3. .If the leak'· 'has not \been found, disconnect the
hydraulic tubes' from' the master cylinder .and plug
th~ output ports using the appropriate size flared
tube type plugs: Push the brake pedal down' as

. hard as possible., If the pedal' slowly moves
downward, the master cylinder is leaking internally
.and, ~~~uld be re-~uilt or replaced.,' .~. ,_.

.. ;. ;'" .:. " .

Power Brake Function' Test :: .

1.' With the ~ngine stopped, eiim,inate all vac~um from .
the 'system _by pumping the brake. pedal _several

·'times.'Then. push the~'pedal'down as far as ~,it will
go,::·an'd ~not~ the 'effort ·required ·to, ·hold it "in this

'~; : " ,·position.-,clf the .Redal· gradually ··moves downward
under pressure,. the hydraulic system ,is leaking'and
snould .be sU,bjected to a hydraLilic leak test.

... ~ f .... ,

2.· With the' brake pedal pushed all the way down,
l.\ ·,;'.startthe',engine. If'~he vacuum system'is operating

" ~::':. :, .., ' pro'perly; tD~i',pedal· will move downward~· If 'pedal
·,t: ;:•. ' ·~·positi,6n··~d(jes-·n·ot' change, the vacuum system ':is

-..;..' .not opetatitlgproperly and 'should be subj~cted to
'a vacuum system test. .
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Brake~Hydraulic General Service

FIG. 6 Self "Adjusting Brake Assemblies~F·250-F·350
, ~' (4x2) (4x4) ~ anct E~250-E·350 . . .

:-

'Vacuum System' Test ,'~ ~:~: I " •

; ;Shut'the engine-off/If. the vacuum, ,does not drop
'more than- '25.4mm (1 ';inch) 'H.g. in. one, minute, omit
Step~· 3 ".th~ough 8. ,,' '0

1. ;'Disc'o:nnect ,t~e engin,e' vacuum.:"Une', from' t~e
booster (vehicle, with qash mounte<;jbooster), and

) connect a vacuvrn. and"pressure te~ter,"'RotLinda
model 059-000.08 or equivalent to th-e vacuum line

, ' with ,a,T-fitting~ With the engin'e 'thoroughly ~ar"1ed
: up, th~' gauge should teaq'·457.~5~Sml1l·Hg": (18-21
.,inc~es, Hg.) .atidle with t~e transmi~.siQn irine~tral.

If the idle 'vacuufJ1 J.s. not at least '4q7:::~33.mmHg.
(18-21 inc~es Hg.) ,.tti'~ engine" requires a' tune' '~p.

• .... t ' ~' _ . "_ ; ~ '... • .... • ~

2., :With the engine, properly tuned, cbnnect· tne
vacuu.m line back '·up.', ' ' .

3. Inspect ,the plastic ch~ck valve, rUbberr grommet,
and all vacuum plumbing ,for, crac~s, holes, bad
cOl1nection~, or missi'ng' clamps 'that might cause
leaks~ Perforrp,,$tep<2 of the Power6rake FunqJion .
Test to determine if the problem has been

, ',: corrected. " ", ., ( ,

4. ' Disconnect the 'vacuum line and connect a vacuum
gauge with a T-fitting to the lower part of the dash
mouf1t~d plastic check valve. Startth~engine ~and

.". let -it idle until t~e gauge reads 4~7;.533mm. Hg.
· (1.7.5-21 inches Hg~)..Shut' the engine. off. If the
, vacuum drops, mor.~ than one' 'inct"l ..in, one minu~e,

replac'e the check valve. . . .

5. If the problem persists, reconnect the test gauge to
the same point, leaving the rest 'of, the- vacuum
system cODnect~d this time. Check, the vacuum
leak 'down 'rate :as in Step 3. I'f the system dQes not
pass th~· test, "disconnect the, b'oosterand check

.'. the, vacuum leak down ,rate. holding a thumb over
"the open end ot the line..Only one. item should be,
disconnected at 'a ~ime. Wher:'l the', system' passes
the leak down test, the item that is' disconnected

· should be repaired or replaced. ,",. .
6. If the vehicle is equip'ped with a' dash-, mounted

booster, the plastic check valve" ,should,·be "
,r~pl~c~d. .. ,

7. .Wit'tl, the test' 'gauge :co'nn,~cted' as in, Step. 4 or ·5,
with 437-533m~". Hg",(1 Z.5-2t ,in9he~ 'Hg.) of

H7425·1A

, , CABLE GUIDE
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SHOE'
AND

LINING

FIG. 7 Self Adjusting Brake As~emblies-Some ~.350,
and F·350 CRW Vehicles' ....

,vacuum and the en'gine shl;Jt.off, depress the,brake
peqal one time and release it after. holding it down
for a·few seconds. If the vacuum drops to zero, a
booster· diaphragm (control ,or power) ,is ruptured, .
an,d. 'th,e' booster should De re-built C?r' replaced.

"
Master: Cylinder

Normal Conditions:' The- following conditions are
considered normal and: are not indications '. that the
m~ster ,cylinder"·is. in need of ',service:

,Condition t'1: ,D,uring norm~1 operation of the master
cylinder,' the fluid level in the reservoir Will rise during
brake application and faU during release. The net fluid
level', Le." after brake,' application arJd r~lease, will
rem~in _~nch.~ng~d.' " .

Condition '2: A ,trace ,of·-brake fluid existing on the
'booster ,sh~.11 below the master cylinder mounting
flang·e. This results from the normal lubricating action of
the master cylinder ~ore and (s.eal. .' ". '

C.9I'1dition.3: Fluiq leve.1. will decrease with ,pad wear.
Abnormal Co.nditions: Changes in brake pedal

4

feel or ,
travel are' indicators that something could Qe w~ong~ in
the brake system. The following conditions use brake
pedal feel and' the warning lamp along with reservoir

·fluid level" as indicators,in diagnosing brake, ,system
co~plaint~. , ! ~

" Cond,ition ,1: Pedal goes,.down. fast. This, could be
caused by an .,e~ternal 'ea~,' internal leak or, air in the
system. ',. .,

,Conditio'n 2:Ped'al 'eases dow'n slowly. This. could be
caused by ah, external leak 'or interna·' leak.

0, ' Condition 3: Pedal is low"and/or feels ,spongy. This
co'ndition- ,may' bEl- caused by: no fluid· in the,r~servoir,

reservoir cap vent holes clogged, rear brakes out of
.adjus~ment",9r ·a.i,r in the' hydr~ulic ~ystem.·, .. ' '

Condition ,4: Pedal effort excessive. ,~This 'maybe
caused ,-by a ··bind or obstr~ction in pedal/lin~age, or
insuffi~ient boost.er vac.uum..' ;.... ,

~ADJUStING LEVER
H1431·1K

BRAKE CYLINDER

"SECONDARY SHOE
AND LINING

CABLE GU~DE

BRAKE
SHOE
HOLD

, DOWN
SPRINGS ':

CLIP AND
,WASHER

PARKiNG
BRAKE CABLE

ADJUSTING SCREW SLOTS LEFT SIDE
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, , Rear Disc Brak.es '/'.

'.
ADJUSTMENTS ~,..:

. ,

" ':F~Super-Duty'Series Vehicl~s', .~ .

..The rear disc br~ke assembly is d~signed so that it is
self-adjusting~'Refer't~ Section 12;.24 Disc Brak'e-Light

'and :,~eavY Duty--Slidin~ Ca~iJ?e.r.· .' '. · .,

, '.:t .• ' . ·l, .

Front· Disc Brakes," '~.'

,~:,1;50~F-3~O (4X2); ':F~1~O~F-350 (4~4),'Brorico,:"
,J;:~t5,O~E-350 aod F-Sliper Duty Ser~es:.VehJcles

"',, The froh,t disd brakeasse~bly is d~signed' so.that it is
-:.s~Jf-~djusti'l'1g. Refer to Se~~ion 12..24 Disc Brake-Light
,a.~d '.He~~Y,D~ty~Slidi~g _:qatiper.' .. ' '! .-

, '

: • 'OF

Brake: Pedal AdjUstment' ....
··"t;.l\

. ·On d~al-brake. master ~ylinder or dash mounted
v~cuum booster eqqippeq vehicles" t~e .brake .sY,~tems
are designed tp permit a full stroke', of ,the master
cylinder when the brake pedal is fully depressed. A
brake pedal clearance adjust~ent is nor. require~d,.·· '

, To release·,the 'brakes, fluid must· flow hack t6~~.the
master· cylinder .thro~gh a retlJrn' port'· when pedal
pressure is released. To be sure the piston·.l'lioves"back
f~r eD,ough. to expqs~: the return port" fre~-tr~vel is built
,into the p~da-I .Iinkage on· standard and. frame-mounted
booster.. ~yst~ms. 'This prevent~· the piston from
becomiflg, trapped' in .a partially released posit~9n. 'Pedal
fr~'e ,Jravel, is' hot alY{ays p.ercepti.ble in dash-mounted
Qooster" sy~~ems, ',becaus~ the "oper~~ing_ "clearance for
l~~' pi~tQn ~~' ~(jju~teq at itheboo$te~ 'p(jsh~rod, rather
th~n. ',the p~d~1 linkage. (Refer toSec~lon.s 12-50
Vacuum 8ra'~e: Booster'-:'Singl~ Oiaphragm-Dash
Mounted' (Bendix) and 12'-52 Vacuum 'Brake Booster--
'~andem .Diaphragm-Dash Mounted -, (Bendix) f9r
'instructions on a' dash-mounted booster push rod
~d~y~tm~~t),~" ,';\',

~6. Releas~ accelerator pedal and' obse'rVe that 'brake
, pedal. mo~es downward as engine returns to idle
·speed.;,'",. I~,: •

NOTE: The additional m'ovement of the brake pedal is
the result or the increased engine mariifold:"\j~cuum·
w~ich exerts more force on the' ,brake, b90ster during
.engine ~ rundown. Th~s' ·meafls that additio:i1al s~r6ke is
available in the master cylinder, and the brake sY$tem is
not b~ttomi'ng ou.t ,as 'a.. customer m~y:, b~lie,v~.. " I

Diagn'~sis GU~des .

The'diagn'osis guigesln this $ection can' be used as
an:. aid in di~gnosin~> ~Ydraulic'~bra~e' sY~,tems~ ,: '.' .

:~~,mp' 'Valve\~dju~tment , " ,<'

" (Vehicles 'With' Speed ,Control Oniy) " ·
J • • .. '\ : '. ~ " '. ~ ,." _. ;. • ..' .'

NOTE: Installation and adjustment of the Dump" Valve
m~~t be ,don~ prior. to d~aining and ..fiJling of the mast~.r
cylinder.,.,-" ..,"... ' , l.',,.,

•.~. • . • , . ~ :0-: : J.., .

..·.·~.T~~ ~ ~r~~e' (pedal, f'Tlu,st' ~~ "pulied back ·to~a'rd the
~rlver's seat,~q.:th~ ~ull ~~tensi.oti of'th~ master. 9ylinder

.pushrod. Do not apply more -than 15 Ibs: of force to the
brake pedai 'to establish the' maximum, rearward
position. ' · .' ,

.. ~C6nditl6n 5:" Brake warning lamp on. This may be
'caused. by low f·luid Jevel, ignition wire routing too close
·to, fluid I,eve.l, indicator., a$sembly/¢r float· assembly
damage ,.: '" ~ " . . . .

NOTE: prior to perforr:ning a~Y. qiagn'osis, make certain
the '}brak~, system (warning, lar.nt> is' fun~ti9nal. '

The i diagnostic")echriiques and_servfce procedures
,are reference9 in the Brake Master Cylinder 'Diagnosis
charts'. ,Please' refer to ,these charts for proper ,use of
diagnostic t~chniques"~ 'ih ,'d,iagnosing brake hydraUlic
·system probJems.. " " ,'. '. ~ '

'Che:Cking' Brake System for Ext~rnal,Fluid
:Leaks .. . , , , .

" It is possibi'e that a'lI' eVi'denc~ of"flui'd leakage may
;have w~shed .off if the vehicle 'has, been operated' in rain
~o~' snQw,.· ~s br~ke flui.<f,is· water solubl~~ Refill sys.tem,
,bleed, and apply.~he brak~s sev~ral times. Examine the
system to 'verify that the reservoir fluid' level is actually

:droppfng. Loc~te and correct the ~xtern~l ..I~ak. If fluid
:Ievel drops;and no external leak can be found, check for
:a master cylinder bore. en~ seal leak." .

A Master Cylinder Bypass Condition-
Che'ckh19 '.
1. ' ,,' Check;fluid in' mas,er cylinder. Fill re~ervo·ir. if low or

emp~. .

2. '.. ::Observe ,fluid level' in' reservoir. ·If after' several
:. brake"applicatlons the fluid level'-remains the"same,

\--<.·~easure .wheel turning torque requ'ire~ '-to '.rotate
· ' .' :wheels 'withbrak,e$ applied as f61~bws: '.';

• Place t~'a'nsmission i'n" Neutral' ~n'd" rais~:' front
wheels off the ground.

. ,

,~. Apply brakes with a minimum'ofi445 N (tOO Ibs)
, and hold .for ~approximately~ :~15 .seconds.. ·With

brakes still applied, exert torque ,on front wheels
, ·~ ,: .~ to·1 02 ,N -.m (~5 Ib-ft).. ,1f either wheel r<;>..ta~es,

check internal$ .of master cylj,nder. and' '(~,place
damag~d ~arts.· : .',_;': "I,~ ',' • :' '",,, " ... {'

CHECKING FOR RESERVOIA· SEALlNG POINTS -

. ,An' emp~y reservc;>ir condition may be ~ausS9 by.. two
.types ~, of :dnon-pressure external leaks.-·.· , -

":,' Type' 1: A..n:e~ternal leak"h,ay, ()~tyr .:~t the" r1J~ster
cylinder reservoir cap becau~e of improp~r p.o,s.iti!J~ing

. of the gasket arid cap. Reposition c?iP and gasket.· ,
.~ Type '2: An exter~ai leaR' rj'lay occur~ af ihe reserVoir

mounting grommets. Service such a~ leak by~'installing
new, .grommets;· and reserVoir. assembly:' ';' , '. .:-':
~.~ .""'. ; . . . ) .' .. . .... ; . ... .. ~. .
".Checking. fO'r Brake Pedal· Reserve

"Where a -Iow"pedal or the f'eel of a"'bo~foO]$d'_out
condition exists, check for brake pedal reserve'. :, . .

~'1 .. "" Ops(at~ engine.,at idlewitn the -tr~flsrn;'s'~iOr) in
, "either PARK or NEUTRAL position.' . ', .... ,"

,2. ;, Q~pr~ss brake pedal lightly three to, four t'imes.
, J_. (~. t' ~ ..; ., '." ," i ..' .'. \ ", .: : \ '. ..

3. Allow'1-,5 seconds for ,'(acuumto r.~plenish ~ooster.

4. f\pply,brake'pepal ~ntil it stop$,moving_downwar.d
.' ' . ~or~, an, 'increa.sed', resistance· -to -·,the" ,ped~1 travel
': ;; ,occurs. '.. "
NOTE: This' increa'sed'\ :resistarice·· may' feel 'like

,"something :hasbo~tor:ned put. '.
'5.. ·,'H·ole p'e'dalin applied 'position and'raise the 'engine .

.. speed to approximately ·2,000 'rpm. -. : ..
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CONDITION'

"'1,--

• Brakes not working, excessive
pedal travel,' brake ped-ai feels
spongy when fully, applied. '

, . ,~., ~

,-,
"

, ~\

..
• i ... :

" , . ~,

._ "J.'"

"
.,;

• Excessive pedal, travel or pedal
go~s to floor c~nsis~ently.

• 1, --: ~~;. ';.. :

• 1; . .. .. '., ~ ~ ~. ". '-, ,.. -:'~ ..

'. ":'l."

Bta~~Hy~raulicGeneral Service

POSSIBLE CAUSE

1. Low fluid level.

2. Low. vacuum level (diesel only).

3~' Sh9r~edlight circuit.
"

4~ .~6.rn. o'r damaged, ,bra~e warning
- switch:,

5.,~~~_k in, b.rak~ system.

1. Rear br~k.~s out of a~justm~nt.

2. Frqn.t'wheel bearing out of"
., adjustl'Tlent

3. M~ster cyii~der or booster dash
unit mounting loose. . .

4., bi~C' brake ~aliper'~ttachment~.
loose.' '

5. Wo:rn 'or' damaged self-adjusters.'

7. Drum out of round or rotors with
excessh/8. runout.

a. BrElke"tubing improperly positioned.

1. Hydraulic system.

2. Drum brakes out of adjustment,
worn, bad wear pa~tern,· or ,cracked:
drums.

.3. Loose or improper attachment of
pedal, pedal support boostet and
master c~li~der. '

. ..,,'"

4. M~s~llgn~d ~arichor, pl?te.

RESOLUTioN

1. Add fluid, bleed system and check'
for leaks. · ~

2. Refer to Section 12-56, Brake
Booster Vacuum Pump - 7.3L
Diesel Engine for diagnosi~ and
testing procedures.

3. Correct short in warning circuit.

4. Replace switch.

5. Repair leak.

. 1. Adjust rear brakes.

2. Adjust .front wheel bearings.

3. Tighten nuts and bolts to
specification.

4~ Replace or tighten as required.

5. Remove'drum and check lining for
proper adjustment. ReplaGe self-

o adjusters. .

s'. 'Replace brake shoes· and linings ,
in sets.' , .

7. Refinish, or replace if wear
exceeds limits.

8. Check brake tubing fqr mi.sposition
near heat source. Hot fluid can'
boil and result in spongy pedal.
respo~se. "

1. Perfor.m master cylinder. diagnosis
test. Refer to master cylinder
diagnosis chart. Repair as
required.

·'2. Repair or replace as required.

3., 'Repair or replace .as required..
• ' ... °

0
, ,.'.....

4. Refer to misaligned disc brake
anchor plate diagnosis;' ~epair as
required.

·CH3908·2E

Rear Drum ,Brakes

-.! ~ . •

F~15O-F.350' (4'x2),·F.t5O-F~350 (4x4),- Bronco
and E·t5O-E~350 :-' , ":, .

.... Ji

'.

,Rear dru.m brakes' are' adjusted automatically by .
alternately drivin'g the vehicle forward and reverse, and
sharply applying the brakes,when the vehicle,is drive~ in
reverse. Manual brake adjustment'is required only when
the brak~ shoes are .relined or replaced.' Refer to
Section 12-02, Drum Brakes-Single" Cylinder~ puaJ'
Piston. .

Hydraul~~ System Bleeding

. When' any 'part of the hydraulic 'system has been
disconnected fot repair or replacement, air may get into
the lines and, cause spongy pedal action. This, requires
the bleediflg ot~the hydraulic system a~er it has b~en

properly connectecfto be sure all air is expe,led from the
brake cylin'ders arid lines. The hydraulic'system'cari be
bled with pressure bleeding equipment such as Rotunda
Brake Bleeder ~ m'odel 104-00064 or equivalent. "

. I ~ t l

Bleed one br~ke cylinder at a time. On E-150-E-350,
F-1,50-F-35Q, and Bronco vehicles, start the bleeding

,at the right' rear brake wheel cylinder and then to the left
rear w~eel' brake cylinder. After completing; proceed to

DAVE GRAHAM INC. - 2012 
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12-01-8 Brake~Hydraulic.,G,en,eral" Service

'.: E~qessiv~,pedal effort" t9~ f~liy'
apply brakes. Yo <:..

.... ~ .~ .

~ ~ _' i. '.. :

'1. Overloaded, vehi~I.~ ..•

2. Insufficient vaCUl:Jm to:.brake
booster.

3. Restricted air filter on. power
brake booster.

1. Lighten lo'~d)~ind ~dVis~~ 6~ner; 'of
correct 'oad limits of vehicle.

2. Replace damaged or leaking
vacuum hoses.

3. Clean or replace filter.

4. Replace worn bushings or clean
and IUbricat~ linkage.

. ...~ . ~ " t. .
'.

....... ·4 j

,. '.5. Replace booster." . .'

6.· .R~piade', ~r~k~lining' i~' axle'sets.
~ . ' !. . ~' ,,:' '. •• ~ • ~.

7. Reposition brake shoes .properly
and ~liminate any binding.

8. Repair or replace as required.

,. l' ..... t',

10~ Inoperative height ~ensing valve.
(F-Super Duty only.)

9. Repair or replace as required.

10. Check vehicle ride height and
control linkage:

~ .. ..: .. . .

4. 'Repair or replace as required.

1. Perform master qylinder
diagnosis. Repair as required:

5. Refer to misaligned disc brake
anchor plate diagnosis. Repair
as required.

,I I

Adjust front wheel bearings.

Repair or replace as required.

2.

3.

2. .'Front wheel beatings out (If'' '~
adjustment. '(Oh F-'Super Duty

., vehicles,: front or rear, wheel
bearings out of adjustment.)

3. Drum brakes out of adjustment,
worn, bad wear pattern or .'
cracked drums.

4. Loose or improper attachment of
pedal, pedal suppo.rt, booster and

ma~te"~:~Ylind.er: .... ,

5. ' Misaligned '~nchor., plate.'

1. HydraLilic·'system~".

• y • -.: r: 'y'

-.'. :"

.; ,

... :~ ... '. ~ ..

. ~ .. '. ;'.' ,

3. Imprope~ size or type of lining on 3.
, one wheel.' . . 'J. ~ , ~ •. " ~ .~. ,',

• Bra.kes pull to one side.

:;, .... , .•. )'" ,4 .. :

1..,. Uriequallair 'press~'re.in tires.

2. Grease or fluid on Ii'ning~'.
Contaminated· Iinings~" '. :.:"

1. Inflate tires to correct pressure.

2. Clean, sand and/or replace'
. linings.

Replace with correct brake
linings in sets.

' .. '.;

,q

4. Improper size wheel.cylinder on
one wheel.

5. Stuck or seized pistons in wheel
Y' cylinders' or seized calipers.

6.· " Restdcted brake lines orho'ses.

4. Replace with correct wheel
cyli.nder.

5. Raise vehicle on ho·ist.Check for
movement of piston during

. ..: applicatidn/rele~se 0 ofbrake's:·'':
Repair or replace as 'requi~ed;".:. ~_ ._

6. Repair or replace as required.

.......
-".. " r.' "J"

. . .
l • ~ ~! 'J.' ~ \.. • ;., ~~' .... "".4, ~ ;;'

.:0 .'

....

.. ; ...-

'"I'

',J .. '

;, .....-..... -
.. ! . CH39()9~2D,
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12-01-9' Brake~Hydraulic,.General<· Service

CONDITION .' ,. POSSIBLE CAU~E · RESOLUTION

• Brak~stpull,'to ·one side.: ,';, .
(Continued) . ': ..

8. Other brake'·~component~. 8. Inspect, adjust, repair or replace'
as required. '

..

'il' .

• J • .~ .. '

- Improper adjustment of drum
. brak~s,. ,": . ." .. -:

- ImpfQperpositiofJing otdisc_,
brake shoe and lining in the'

. ~.~aHper.;' ~'::. I .'

. ,

-·Improperly adjusted, dama~ied
or worn,. w~eel!b~aring~,.:~" , '.

- Distorted' drum brake"shoe~:'

_: Worn brake linings. " ,~.. ,
_'.. -: ... • ~":, 4 1 • ~ ..

- Missing, broken or. stretched,.
, ,retracting or retainirfg springs

, and" ~I.ips. _. :: ',~ :>"~ ,
9: Should" b~ake system: check' b'~:

. and complaint still exists, see ·
~uspen~ion,< steering arid tirf3. .
section "of this manual' for. ffont~, .

. end, toe-alignment, etc.

.• Brakes grab or' lock up when
appliec;t. ,:~':. ','

'1. ",Tires v\;drn~ fiat 'spotted: or'incorrect
pressure..: " .;.; 'J' •

:2. Grease or fluid on linings -
d~mageq ,).~n.~ngs. ,',. ; .. ' :,.,::, t..... '.

3'~ Improper '~iz'e; or type of Irnfngs~'

1. Inflate. tires to correct pressure.
Replace tires with worn tread.

~2. Inspeet, repair, or replace linings
in sets.

·~.3. Replace with correct brake linings
in sets.

-..........

.. ' . ~ -

"4. Check brake booster for over
reaction by comparing with a
known quality vehicle. Replace
brake booster if require~;··

5. Replace rear Antilock Brake (RAB)
Valve on E-15~E-350, ,F:1So--· "
~-~50 and~'Brohc'6, or',Height' :,' 'of" ',< .

Sensil'lg, Vcilve F-Super. Duty if.. I _,

lo~kup oc~ur.s/.~t: lig~,t l~a9;. ' .. '. ~ .. ;,~',

,'~~., inspect; 'repair, or replape'~a~ ,. '"
. . 'required~" . ~ .' +' • . .. '-., : ..; ~.~.'

~ ~ ~~. ~:":

~ , ; -.....

. -··.t, ~., ~\

" ....... '

• ~. I _ .~••

~1 j .'-,' •• 1;

5.' Rear brakes continually lock up at
, low pedal effort.

.,

6~ Other brake system'components~l;,: .
~~ ro' .•';~_' ..._. , ;~." \

.. ~.' i' ..

. ,
, : ,~ i _~ ; f I} -.. ; ..:~

: ....'.

7.. Adjust cabl~s. Repair, I~bricate, 9r ,
.. replace if required. -. .'., " · ,~' . ~ .

• - r I .~ ••. : f; :

8. Repair, lubricate or repiace if
:,' i •• ' .requi~~d.,· , ..

8..Parking brake cable control
.:','assem,b:IY binding. ,.,:, ' ..r)-:", .

'-.i,.:~. Worn, damaged ~t~'drY'Wh~el.
..' . 'bearings. '. '.:." :

", t·~ ~Park~~g brake' cable binding .or out .
'-,9f \adjustment. ." '. .

• Brakes drag, slow or incomple,te '
release.

t 1 l~·

1~ j Parking brake control or ~c~t;>I~s
bin~ing. :. . .~ ~~ ..

, .
2i .Brake pedal binding.

3., Front· wheel bearing out of .
:'..adjustment.

t' . 1. 'Repair, lUbricate, or replace.Jparts~;,·: \ ...
~. , ~s requir~d. . J'

.' .2. ~'Repair, IUbric~te, or repla~e/part§:: .~~,
.d, • ~." as required. " '. ,~ . I, •••" ':,.:

:3:-' Che'ck baa'rings for ~~djustm'ent,
,~e~r,dC!mage. Adjust bearin~s ..

CH3~1Q-2D

... i ; " -. \~.j C' •. ".
."''''......
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12~01-10

CONDITION',':,

:. Brakes drag, slow or incomplete
release. (qontinued) ..

• Noise at'wheels when brakes are' '.
applied ~ snap or clicks.

Brake-Hydraulic General :Service

POSSIBLE CAUSE

.. 4. Worn or damaged master' ",
cylinder.

5. Brakes out of adjustm¢nt:'

6~ Res~rictio~ ,in hY~r~~lic'SYstem.

7. Seized wheel cyHnders,:or.tcaliper
'. J?is~o~s. .. v

",8. Stoplight,switch'-out of'
adju~t~e~t. " "~ ~.

9. Lack of lubricant on. disc ~rake
, ,caliper slides.'

<.

10. ~peed·.c~ritrq.1 dump ,v~ly·e,'...:
inoperative. '. '~'} I

1. Cracked .welds at rear brake shoe
web;,' ;':',-.r.~" ~' .... ' '

~ °1 - ~ • : ;

2. Brake'shoes binding at backing
plate ·Ie~dg~:~.-· '. 1.:, :,r' .' "

12-01-10

RESOLUTION

4. Check master .cylinderfpr: open
compensator ports. Repair. or
replace.

·5. Adju'st brakes.

6. Repair or replace as requ~red.,

7.' Repair or replace as required.
t

8. Adjust switch.

9. ' Lubricate disc brake caliper
slides.

,10. Repair qr replace as required.

t.. Replace brake shoe and lining'
assemb.lies in axle sets. '

2. Clean and lubricate ledges.

i.···· ".

" 3~ ~.a~hining~·_,!!~rKs ,~n b~~k~ g~u~s.. ;. 3. 'Refinish, or:reRl~~ebrake.'d~ums.,

: 4. Backing ':plate ledges worn. . . 4. Replace backing plate and
I~bricate ledges..~: t: .'; ;;- r ~ ..

,"., ~

5. On disc brakes ~'16osE{or
missing anti-rattl.e clips., ' .

• '0 •. ' ,..) ~"'.' ., :' •

6. Improper finish ~n brake rotor.

7. Otne/o b~ake system' co~ponents.
,

-'Loose outer shoe crimping.

'-5. R~place.

6.' ~efinish rotor.

7. Inspect, repair or replace.

CH3914·2D'

the Rear AhtiJ9C~ Brake;,RABS ,V-alve. Then proceed to '. Master cylinder pressure bleeder adapter toqls'
bleed the f,ront brakes, .s~,ai1ing with the'right front bra~e are available 'from various manufacturers 'of
ana- finish ble'eding on~the h3ft fr,ont brake. On F-Super' .pr~ssure ,bleeding equipment. Follow the'
DLity vehicle·~,·.start th~ '!bleeding at the tight rear brake, instruc~ions :of the manufacturer when in'stalling the
th~n the I~ft .,r~ar, brake., .Aft~r completing,. proceed, to .a.daptor. _ : .' .
bleed the right front brake and.Jhen the left fro.nt brake.
Keep the. master' cylinder reservoir filled with -the 3. 'Place a 3/8:'inch box wrench on the bleeder fitting
specified Ford Heavy Duty Brake Fluid,.C6AZ-1~542-AA .... o-n the right'rear brake wheel cylinder. 'Attach~ a
or :BA (ESA-M6C25-A) or equivalent. Never use brake :. .~!~eder tube. snugly around the bleeder fitting..

. fluid" that has been drained from th~ system..
4. Open the valve 011 th~' bleeder tank to adl1lit.

Pres~ure Bleeding-Dual ahitkeSyste.n .pressurized- brake fluid' to the master cylinder ,
Hydraul!c Master Cylinder- reservoir; , , .

BI~ed the' 'Io~gest lines first. B~ ~u~~ the bleeder tank _ 5." Subrperge the free end of the tube in a partia.lly
contains enough specified bra~efluid(Ford Heavy DUty - 'fjlled GOntainer~with clean brake fluid arid .Ioosen
Brake Fluid C6AZ-19542-AA or SA (ESA-M6C'25-'A) or' .' '." ,~.he bleeder fitting.,
equivalent) to complete the ble~dirig operation. Charge ,6., Wli~n air bubbles no longer appear in' tti~fluid ~at'.
the tartk ,with appr,oximately 69-206 kPa (10-30 psi) of ,,·.· ...the submerged en,d of the bleeder tube, close th,e
air pressure. Never' exceed 345 kPa (50 psi) of,'
pr.ssure. Never re-use 'bra~e '..fluid that has been' bleeder fitting ,and remove the tube.

drained "r~m .t~e hYdrauli~ ~Y~ten"l.,.' , ']:.' '.When the bleeding operation is completed. close
1., . " Clea!l'·,all··dirt· 'from .~t]~. maste't ~y~!nder cap. ' the ·bleeder·tank valve 'and remove, the tank hose

\ . " from the ad'Elptor fitting.
2.' .Remove the master cylinder reserVoir cap, and'fill

'the master. cylinder reservoir .with ,the specified 8'. RemQve the' Pressure Bleeder Adapter Tool..
prake fluid. Install the' pressure bleeder adapter Fill the master' cyUnder' reservoi" to the"
tool to th.emaster cylinder~ ~nd attach the bleeder. minimum level nne. Install the master cylinder

. tank hose to th,e fittill9 gn th!3 -adaptor. '·-cap. .
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\.. ;:;.;'..,1 tl' '-!' I' .. ~.'.O.I_ I ",}.
Brake~Hydrauilc;'lGeneral: Service

,~. .:. ~- ' • ,'. ' .. i".. ,.... 'k', '.' '. To>. • 3 ~ f.·, .,' ,•. , ... ...'

.", '.'
POSSIBLE":CAUSE RESOLunO~

1. Remove caliperfassembly:frorn~ :..:.'
spindle and :remove:,inner and· _,"~'

outer linings. Hand.,sa~'the.

linings and.both braking surfaces
of rotor. Use Garnett PaPer 100A
(medium grit) or equivalent or
aluminum oxide 150J (mediul1l)' or
equivalent. Tuming or replacing
rotors is not· an effective repair for
squeal.

2. Replace insulators 'or replace shoe
and lining assembly if pads are
wom.

3. Inspect for 'correct usage. Replace
as .requi~ed.

4. Inspect, repair,or replace as
required.

~ ~ ': ".: . .. ",

4. Drum Brakes '- Loose lining' rivets,
weak, damaged or inCQrrect sl10e
retracting' sprin~is; loose <;>r :,.' .,
damaged'shoe retainer: pins, '
$pring~ and clips, .andgroov~.

,:·backing.plate ledQes:' ,: .

2. Disc,:Brakes'- Missing·or. '-".
damaged brake pad .insulators~

,1.~{Stake"lining':,atid/or ~rotor surface
; contamination;.;: ',. . ' -. .

~ ... or'1 i: / .'

Noise =at wheels ~!brakes~,appli8d 
squeak or squeat A Iol:ld,~sharp" #

high-pitched. rrioderately: prolonged
sound that occurs while bra~ing.

OCcaSional or intel1'riittent brake. .
sq~e~Usqueak ,.may ~,s~~ ~~~, "
enVironmental conditions'-such'as
cold, heat, wetness" sn6w: salt; mud, .
etc. This condition is not a funCtional
one ~~ w:i1,1 :no~ aff~ ~~~~~ ,f~.' ~. r
effect~vene~:,"_" .~~~. :. ': ~ .. :>'.. r

't, ... '"

.- . '.- .
, . . ':''.~ . '

1.· With a rubber mallet, seat the
wheel covers. Repair fianges or
repair cover.

2. 'Tighten to specified torque.
Replace wheel if stud holes are
elongated. '

3. Replace worn or damaged wheel
~~~ngs. Lubricate and adjust.

4."·Rep~ir o~Jeplace as·requi~ed .
• '." ~ '. • o. '. ~ 't.o:.~ . .'.. ..

5. Re~ove: .oontaminatlon ~fr~m " .r. '

. linings. 'Adjustbra~$S ,p~p~rly:

6. ~efinish drum, or file off material
Contacting backing plate as
needed.

7. Inspect,' repair or replace as
. ,required.

.c,·; '0#0""-" .. , ..

• ' 't'

3. Wom, dry or imprqperly adjusteq
wh~I,>~ be.~ri~gs~:;, , '.

4.' 'Bent 'Or\va~ t>.ack~'lg, pl~te '
causing interference with drum\ or
rotor. "

5. Contaminated linings - 'adju~tment
too tight (Rear brakes).,

6. Imp~oper- mac~ioing. of drum, '. -, .
causing interference with' ~~cki'ng
plate or shoe. ,. .

7. Other ~ra~e system components:
, .,:.-.-:. Loose' ot e~ra:"parts'ilJ 'brakes.

- Dru~ 'Brak~ "~ 'We~, '" .
. '<.dam~ged .Qr inqarrept r~tracting

springs.
- Drum Brakes - Grooved

baCking plate "ledges'; .' ~ .:""

, -:-- Imp~oper positiQni~,'of ~hoe ,in
:.- .~: ~ cii:liperf •:' , .. , ' •.... ; ~: ' "

..:.::.. Outside· diameter'of rotor... ,
rubbing caliper housing., :~ ":

- Lack of,correct lubricant on·· disc ' .
.brake' 'eai.pei slides~and .pins. '

. - Improper installation, of disc
brake ,anti-rattle clips.

,~'Excessive runout of di~ br~ke

'. rotor.

2. l:-oos~ ~heel lug! nuts.. _. '

1.' ,Wheel 'covers ~ improperty'attached.
...... .... ~... . . . ' '. .... ~ .. :-

• ~ •. , 0~ ,'" \ ~ ...~' ·0".'·.

, :~".... "....' ..,~., .. ~ <:':
. t·'.;,:' !: .)."" ,: . .. l,'''r~·;, ,.'

: .: : ~ ~ .;-,' " . :.....

" . .~
t .......... 0; •...,.

. ~.. ' .., "'--,;

~ J:', ',' 0 ,,!,'" ., ~ ~.

,t

Noise at wheels,~ bral<.es not
applied - sque~ or $qlJeal.,

. '. l . _

CH3911-2C
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CONDmON.'·, . POSSIBLE'·CAU.SE . . RESOLUTION'

NoIse at wheels when brakes are .
applied ~.scrape or grind. (Ioudt
harsh rubbing -noIse~,. ~., . '

... ~\ . '- t.

...... ,•••• 1--_. ".t
o

... '

1. Contaminated lining~~· .If~.~liper'···.' "1~: ~Repl~ce:,9r~ t~tri·: ·rotor,.¥;,Rem·ov•. .i·.
is not bound, bral(e·.linings ·ar.e not. ,arid·repl"ce.cont~i~~ted lin~ng.

wom' to rivets, '~nd rotor i~ $Qored ' ," .:as. ~equired!:·,~ ."~~-b~·d ,
.. at least 13mm (0.5 in'ch) wide by. .';:... ~:'~ ····':r . '."._ .
'. 1.5mm (~/16 inch) deep.' ~.·ft~:.i· ,';~ ;'; ~.,

2. Wheel bearings not lubricated. 2'. ~u~~icat~;~n~ repl~ce~ ~arings ~
Verify .noise is coming from : . ":.. "and' '$e~~s .a~ r~uired. . .' t

bearings. 't ~.',;_ .' c • ~.,'.' ,

,.' ~ ~.. : 4". •

, ; ;,.' ~, ,

:-' ,:--.. ,0. ,.

.. ~ .

..~ •.....

3.. WOrJl brake linings; I~se rivets or I

foreign material between' ~"ning. '.:,
and drum or.-rotor. ..... .,',:" .

4. Brake shoe interference with back
of drum,. or' shield~to':roto'r~: .':-'..
clearance also binding at' backing
plate guide ledge~ ...

:: .. . - ,. ~ • . . ,'.~ ' .. l • I"

.5. CaliPer.~o:wheei ·or. rotor.. . ~ '. : ~ .
interference. .,:' -. -"

6. 6the~ bjak.:,~yst~m'~rjlPonehts:
• 1- / .... :., •.• "' .. " ';' ••,.

~ w~rp8Q or'b~nfb~ckfngplate',"':
or splash shield causing

- interference with brake drum.

3..Replace 'shoes and. ·ii~.i~g~i~ .
. sets. Refinish brake drums"or'

rotors if excessively scored.,

4. Inspect. Replace as required.
'. Lubricate guide ledges. .

5. Replace as reqUired.

6.. Inspect'~nd repair.as required.

, .-. ~". .. .

~ •.•1,,',

,: ",' :

;>. • ~ •

- Cracked····dr\Jms;or. rotots.' .

7. Tires rubbing againsfchassis or ·7.1I1spect and.serviceas required.
.po~y. "

8: ,Rep.lace as required.,

'.. ··1. Tighten t~~pecified torque.
-'. .f'leplace wheel if stud holes are
.: .' elongated.

2. Hand sand corrosion ·from rotor .
braking' surfacesar:ld'

. contamination from linings.

.3..Inspect, lubricate and/or replace
as required... .

. 4. IhSpect, r~pair or replace as
reqUired. ., , ..

'5.: Replace or tl:Jm rotor
7

6. Replace or repair'·as' required.

1:'

" ~ ..

CH3'912-2B

.. ....

7. Attempt stopping the vehicle
·using the parking brake. If .
roughness, is present; check
drums for excessive wear or
runout. Refinish or replace as
..required.

.... , ... '., ..

• :.'~';...'~-' I ... . I f

.. '

.... . ~ ,:t. .. II ~ • to : ::.

8. 'Rotor t~ spindle 'inter1~terrce~ .

1. L06~e wheel Iyg nuts'.' ~ ,~' :: ':'
, • • . .. "'~. ... .. .. ." t•. ", • ~ .;.. • • f .f~· .'

.,.... ' ~ ~

....~.. ~ ..s

2~ -Corrosio~ b~ild-~P' b~:rotc)r.;~·~· .
·surfaces. .....,. ..~ . ;_. . . .',

..... . ',' " "'.'';:' , .~;,

, ~ '~.'t#>,- ,~' ._ ~~ ...:.~" .. ~~

3. Wo.rn, dam,aged! .dry:or ir!'properly:'
-adjust~ .whe~1 be~r,tjgs. -'" .' ~

".,l ~ .. • '~.,. : ~ ~ • • ~

'4. ;·'[o'ose 'or-worn fronrsusperision
components. , .i" , i

5. Rot6rthiCk!le~. ~~ri~\iO~.
6. ';Oisc b~ake caiiper oackif:l9 plate ~

.. ., and anchor plate loose- or missing"
. parts'. Also, ,loOse-..or...bent dust·
~hieIQ-.:-: ~., _ '..- ;. ;. ,.

~ 7. ·.~ear·.~fak~·· roughne~s .. ,;;~',:r.•~ -
.l~...:..... ! ,._. . '.~': ... I 4~,' '.... ~~

Noise at whee'ls - brakes applied 
groan, roughness' or 'chatter at wheel. :
A harsh feeling while braking in· )
neutral eViden~ by'a pu~satirig ". :
brake Pedal feet " .:." -.

,.'
.' .......DAVE GRAHAM INC. - 2012 
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.".. -<',
_JI""' . ...."..... ~.. ~- ."1" ......, . " . ~'"

,RESOLunON .

•t. ~

t 'Ii,- ~:. " ': :r""./~ : ..

' •...• ' .•. ~~'.'; .' ':',.~:' '{";1 ' ("L'- .,:.,~.~ .... ~ ",~-'

• ;.-- ~~ t'~:' .:.~ f": ." ~ :.

-NoiSe at wheels ~:lprat<e8.~:app)i8d·f~ . 8~' Brake drum cracked or·out~f· .... · 8. ~Ae~nlshor ·repla~: drum .. ,
·,groan. roughness or ch~tter:, .. at,)vtJe,1. . \ .round. ' .' ~ '. required. ":'~'-. . "

, ~A·harsh feeling.whi~e Qr~~i~g i~:,: ...~. i • '... ~
neutral ~~vld.n~ QY ~. pu~s~tfng ~ : '" : ,9.' ;Wh~I/~~,r~, 1~~~lance: ..r ~ 9. Verify and repair as r~ulr~.'
~brake pedal feel. ,(Continu'8d) . -. 10 D· t';"':~ b ,"" .,~.!--, ',. ..10. Attempt stOppl'ng' the vehlc'I~e' I·n. '. . . nve rain 'U'T' a ance. .', - 'tC:'

the neutral transmission .P9sition.
If roughness is gone, drivetrain
should be inspected.

'. ~" .

.. ~ • a'" '..... .~"'. 1 _~__

.~,: '.. _, .i ..~

7. Repair ,or replace as required.

8. Lubricate ledges. " -\
~ "'~ ..... "' • -,.... .O' ." ... ~_'..~ , <

5. Inspect, remove or repair as
,- .,required.

I 6~ Repair as required~

", 9. Replace plate and'iubricate
, " 'ledges.

'.:": ,2. Tighten to specified torque.
Replace wheel if stud holes are
elongated.

: ~ .~~',':~ns~ci, )ubii~te.Qr replace.
Adjust bearings prOpEt,rl~. >.~

4. Inspect, repair or- replace as
requ~red.

1... StonesQrl f~reign material·trapped:". -. 1.' Remove stones or foreign
. inside.,.", '1 material as re~uired .

.3. Worn" d~rrtage(i;or~.drv:wh~$i,.:. ~
:. bearings.' .' , .

4,,', Disc br~ke,calipe~.asSen1~IX~

6.: Dust shield bent,.loose,~or. .: .. ,.
,mis.sing~ .' ,'. ~:" , .. ' .,~~.,., ~~

7.. ,L9Qse':: g·re.$s~ ~~·ap'. \ 0 .'

_ ••,' ~ ... ; ':. .. ...~.. >' •

.. 8.;' Drum' 'Drakes '~l'brake shoes :':'" ,
'.L. binding~~t~~c~i~g p,ate "ledges, h, ""

. ;~ .. thr.~;e places. :-:', '.:' "

9. ~orom" brakes~~ backing' plate'
, .r,J~ges wor~n in three'places~' .. ,'.

. '~j.~' 'loose Qr .miS$ing:anti-rattle ,~: .
.,•' .~lip$ or PoQr: crimping'6n outer

" .::. ~,,;;' ,::shoe:, ': ~ /'" ' .: '.;.;',.. ....", I
."u .. ': .~.. : ..

• ' .~. t••..:. ' .. : .... t7'

,.'!' ......

': ~ .,r :

... ~ .

. '. '~ f
'. ~ ...}*.: '. t";:~.. ," ~\: '. ._: ~ .. -~ .

I. 0,. 1:..

"Noise at wheels\.~, brakes not'{~·: ;'.: :~~, ,"
iapplled~ growling.~'click, r~ttle,'clunk
.~ or knock. Defiriedby"a series-.of! .. -.-
\sharp; ,short sounds:, in 'quick, .~'~':, '-~, ~. ':'..
.'su~~ion. ~... ." ':.,>~: f .... ~~', •• ".'

.::.'.,.. '~ . :.~~:'~~ ·.. ·:~l;f'

,'_ t

• -.:t., ..... • ••~ ... ~ • , , .. t I ..... •f• •, CH3915-2~ ,

,-.. .. .,.,

Hydrauli~c\',L~~·'. ~ept\{r~,~' .::;~,~~~.:'..-:' Flaring :A Line: (S.p~lt~Die'·Type).,

';'steei t~b;~~ i~'~~~din~~h~;h;d;~~iiCline~ between th'eRefer to Figs. '1 O:and 11. . " '" ,
master cylinder and 'the .frQAt brakeJube connector and 1~ Cu.t o,ff a,(ldl'~traigh~~n the required length of line (A
,be~vv~en ~tie·:rear, br~ke,tube cO"nriectdr (Fig. 8) and the tubing cutt~r tool will ~im~lify making' a cl~an anc;l
rear"bra~E(~cylinders.: .. Flexibl~. ho.ses connectJhebrake' . . '·:,'squar~ cut)~" " . ~'''.,''. ,.' .',. . ...
,t~be t9 ~~e,Jr~nf,b·r~ke.~y.lig~e·r-:~,·ii~d~o t~e 'rearbrs'ke :':"~' 2." .' 'Sq'~a're off the', ends '~of th'~ '1ine: ~ith"a~~file" and
tu,pe.·90np~qtQr· . --... ·.f' .~.• ;. "'-, l.~.:.,~ ,. ';," / .' chamfer 'the ~'nd of the line to be flareQ. . :

, ," ';YVh~p 7,repladn.g, Jiydr~u!!¢' '~rak¢, ,tubing~ 'hoses. ,or 3. Selec~ t~e~plit die for the ~line to,be used andin~ert
".c~~n'~c1Qr~, '~~.g~!en·all·~.c9n~~9~ions~. se~ur~IY.,After the die Intp, ,the tapered .holeln the 'body. :
·:'r~~laqe~~n~!"b,~,~ed~.·lhe.'.'.~ra~~,~~~)'~t~f'!l at the wheel 4.. Push the tube through ,th,e.die until the line is even

c~hnd~r~;· ~r,9~~~~:th~~. ~,9<?s'~r, ',I.r~. eqUipped.. with the face of ·the die. Lock the line .in this
B~a~~:'Tutil' ':,;" :1':;~','::;',:>,: position by tightening the wing nut securely. ~ .. '"

• .' .", • ',: " • ~l', .", '. ,:~.~~.~. .: •• '" ,.j~' ':~. 5.',· The',:.puQch~~'·,~~~, ~ark~9 /Op~;~:1 ~~d~.Op'., .~~.:'Sl·~de·

, _,If aserition·of~he brake't~be·isd~m~~e.d: repia~~- the the ,~Irst oper.~tlqn,puhchln~othe Jlol~,Jn.th~ center,
en,tl·r'e.sec"tl·on 'wl'th tubl'ng·.of,'the 'same ·type, '.sl'ze,· .sh,ape, of,the poqy\a"'~d,tighten. 't:le.:screw··securely to form

. ' , thesiri"'le -;flare:: ': ,.'~~' ,"". · " ,
:'7andlength~C()ppertublngshoO-ld.notbe'used,inlthe - (.,~~g~" .. '.,'~'~5?' '\ :,1 .•~','~' ·i~_(·i.' ... :;:; :'

hYdraullc'-,:system. Use only SAE J526 or J527 steel· 6~" ·Relea$~·.the,~-scr:ewand. re'placethe fi'rst oper~tion
. tubing, or equlvalen·t." Be careful not to kink or 'crack punch with. the second, pun9h '. and ,tightel1' the
. the tUbing."when bending it to fit the frame or rear-axle screw· to form" ,the double flare. . "
forms." . 7: Release the sQrew, wing ,',nut. punch. and dies.

Double flare brake tubing as described below should' 8. Remove-the'line and ins,pect the flare for cracks or
provide good leak-proofconnectioqs. Always clean the poor flare form. If the flare is not correct, cut it off
inside of a.ne"Y brake.tube witt~Lclean isopropyl alcohol. and repeat ~the pro·cess., " .
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..
( ,

, 1. Tighten lug nuts to specification.
Replace' rim if stud holes are
elongated. .-

2. Replace drums.'
: 3. Machine drums·or repl,ace as
: '·required.· .
4. Adjust tires and wheels to

eliminate run-out or r~place' wheel
and/or tire as required.

. " ~

. 2. 'Cracketj'dhim~:~' .~. ',; :~'.., I.'~·

3. Drums Ot.JH)~-round qr improperty .
~.,machi~,X~)~ ., ..~... ~. ,'., 'J. ~.~ ,

4.. exceSsive radial and lateral ;run-out
. on wheel and ti~e~(j)' .'

,,:<'6: , '~~'~,,, .:; i..: .I •.~. _",., ";~: "'~.J'::.-.

'... ~' ~ . ""..-
• • ~ .' •. i- 'J>

• ,' 'I'

• VibritiOn~Whent!brakes:lare ~·8ppfied' : 1. LoOse I~g·"iiuts. ;-.. :::. ~~;'"~ I, .....

- Rear Brakes.·:~",,·, ..:~-'" ' ,,·t··::" '.;

:'.• Vibiitior, Wh8tf brakes are~ .wIled: ., * 1.. "L:oose-Iug' nuts. .... '... ' ~ ". '1. Tl9h~en ~ug' nuts·to sp8cmcation.· : .
_ FrOnt Bfakes: .'~ ." .~':f ~::~ ',,~ '.~ : . ..r.: r':-' ", :;. . ": .~f-'. "Replace:rini if:stud hOles are~ , . _:.

,.. ..,~ ~ f . ..e~.~t~..;,:.: ~:¥/. ~. ~;,> ~ ~ '.' •.':' :.t." :.~; .'

. ,~2. qracked roJ~~~.~~;.;,,) ;i' .;.•.. ;." ;,.' :-;\:,) )2. Replace rotor. ' .. ~:: " ',.1.. ,.-..

.' '3. Rotors out-of-round'or improper .3. Machin~e ·r~~ot~. or ~~J~ce "~r; • ~ .~ ". ~
,·!ir~;:.·~ . ,...... ~, ". ':.'::: .:~ ..~'>:."~ . '',t'. ,;..~;. :. ·ma~ining. I". '::, :~>"'. :-' ,,' ~ .. ~ ...~ 'r:-:'." required." '.,t. .' .' '.' ,It' ...... ' • . ;

.•"~':.~, -.f··:., ,~.;> ',~ ". f' :4..ExCeSsive rotor runout. ~ 4: Replace rotor..

. ': ,:.,"',, ':,~;.':\:' c~: , ,'. :~:';" ': ~ 5. Worn or improperty adjusted wheel :: 5. Adjust or replace wheei beari~s
· . ~bearing~. ~~... ' .' ..., ~,,,.... ~, .;.... , ~ .~ ... ,.~ r~~i~~." .. '.. . ,: N". ., . ., .', .(

'. '~~.' "~;'.,,-.~., ~ .... ',. ~ . 6': ·:LOOse orwom fr9nt.,suspensiOri: . ;6.' Tighten·.loose CQrnpooents tQ. <.< .': :

· comporlents.. ...... ,~,.", '. 'specific8tiqns~Replace ·wom,.or:.;- ,~
'. ' .' . : damaged :compOnentsi':':: ,': ~~. "::"

,.). .: 7'.. Excessive radial :01' II~ler81 rL.l':.Out':. '.~ 7. Adjust. tire',: and"wheel 'to :eliminate .
on wheel 8nd tire. ~ .~ excessive run-out or tire and/or' ~,~~.

Wh~I'as required.

t. Adju~t parking ,brake cable(s)..• Pai'ki~ br~~.~I~ pot hold.
, >" .... ' •• : ~.;. ,~ .~- •• ,.~.';

1. Parking br~e cable out iof ;
'adjust~tr: . ;'1", ~', l :) ~ .•,~.,'

2~ Rear brakes'out of adjustment. .2. 'Adjust' rear brakes.
3. Parking brake linkage,,~,cable ~. .3.· Repair' or replace linkage or

release Jever, 'cleVis alia: rafch$t .'~ .cables as required. ~.

'<~·bincjing,:.wQ~ .9r ~~~~ .. (.i .,: '.:

• Parking: brake will not release or
fully retum.

1":: Manual'retease::brake cdtitrol ..~. 1. Repair.or replace manual parking
components binding:or damaged.. brake control.

"~"'~;' ...~. 't: ~ .. , 2. P~ng,~r~~ ..Jin~ag~:ar,ld/cables. 2..Repair o~ replace as required.
"~' . bindiog., ." ,,-". ,.' ,1. I'" .••...• ~: ..:. •

r-.-, M··. -. ~. '., " ""':'3~~ Womror'd~'ageci rear:'b~ake-'~ ft-. . ,':3.· 9heck rear brake shQe retraeting"~'h
. .. components.·· .' . . Springs and parkil1Q brake lev~rs. .

. 'Repair as required.

......... ~

@. DRUM RUNOUT,SPECIFICATIONS MEASLJJ~ED"
r' 19.'~m (3/4.Jnch):';· ~ ~. ~;: ' ,," .-;' ". ': It.. • ... :. '. :r..' ~. f' ;!I.~; ~.",:' ::: '~

'~:.~1.':-lnctt'Brake~:~O.1nrrirri,(O.OO7 Inch)' TIR Maximu~~-:!

. ':'~"'. t2~lnch·.Brakes<'-0.1.nmm: :.(0.007; Inch)':TIR M~imum ::~.. ~' '.
'. ~":::, ':,. " .: . ';~;:, ;:'~:!,!}>;,/ '\". ':'.,·,.C~3-~;."

~'~ro/ t:: ~ .." ''''; ·.r·· .\~.~ '! . ':;-:~"":·1·~'" .-'.... :"':

;.:.'; ~ -::. £-r:'· ........i ; i '.~;. 1. -: ~ ri,:~: I~ ·V.:' .] ;.1 ~ (~:-:~{ .). ...J - A'.;·'. ;.~,:'

). ; .":'t ;:: ;. " ; .f i • ."\ .•~. ~E';-; ..~ : "'::: .~.

.. : ~

(; , .~

• ~oughengine:idl~;or:;stall.~·~·:,·~~~~'~ /t~~Va~uml~~k~ 1.. Check vacuum:h.oses and.' '::'~_'" ....J. fl~.,
brake only. ' connections for ie~. ·'Rep8ir or ),'" l~ :

'. " ..:;.' ,,'( . pi . . eel

~:,. ::"'; :',:.,:' ::~":\':i'. ~~:'::':'; ;j'.. ~ .... ;;~:::,; ';\'I';~.'~rW~~:ot ~aged~~~~~~.~~~~ .. •· ·;~:.:~;=~=~~~i~i,~~~F~i:~. r,: '

, '..• ~i~ligr)~..d~,~r~e ~~;pl~~~:,.· .~i: ~~t,~~. d~aged._~~or.:P!~~e · I 1:,'Measute~dist8nc8 'betWeen OUter ;>: ..
., " ',." ;" ::. .', :.~. :;/::,.>." ;:~r;::'; ", ;," .: ,;,;,',~': '.' itiSC·btak~ Shoe (OOfl,i"'~j~d. ::, : . .

.rotor at both upper and lower " /" '. ..... .
~.'J ,':.:. ~~;:< ; f" ." ~ ~comers; ·The;shoe,must(be,~te(f.

'. '... .1.,.·;~~<~~at.a~~~~Si.~ ~i~~]eg~ ,~~:_!:\ ~<" .
~~, ', .....:.c;Jlecks _e .m~de~~,R~lacel=t~. It... ~· ~;~. '.' : '":',

,;.;, ':~;~'ti~'brak~ anCh9f·pI~te·'ori'~:'·\~.· : ~ '.
A, '.'. affect~ Side'and 'sOOe:8nd 'Iining '.: 'J: ...

assemblies on both front brakes. ,,~ _.
.. • "fI .( :, .. c\ ' ........"" filL .' ~

.',:, ·;'(j).TIR~· AN~.~~~L~):ldNQvr. S.~~9~FicAr.'9NS:'.
:,>, ".Rae;ti@lR~·~ Tire·+-"t~tlmm.·(007~ I~) .~.

.' .....' "....~-, ~.).~~~ .~~~~'~\-~; 1~14tO~~;(0,~~,:~.~t·
Lateral Ru~ - Tire - 1.~nmm \(0.070 'Inch) ..

.', '". .'~' ~::! ;: ·,t ' ~ .. ~. ,~~Wheei·~'1.1-4I1'ltrit(O~045:-'lnch):

·t. ,t· ;,:,-' ~- ~.~:-. ).~,. ~:--~/I_ ~ ... ¥ '" t·..~, ':'4"":"~'~"~'. t,,'( :.~ I; • 4': ,; ~ ;" '. 'I~'

.. _~ :.~ t..~, i .".
.. .;.

• ., t ~:...... ..~ I" • J :........ ... • .".: \ ... '

," :J ~~: :: ~, ~~ .. :. I' (: •• ~ "•• i ~.'
.:.~ ~ .. },

• r". :; ~.~. (.,': '.,
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'. Brak-~Hydraulic·· General Service

·····MASTER .CYLINDER DIAGNdSIS

~

. 12-01-15

TeST STEP ~

'1'~0 I FLUID LEVEL CHECK ,.

• Check flui~ level in rn~$t~r, cylinder reservoir..' .

'.:1

2~0 I FLUID LEYEJ,.: CONDITION

-. RESULT ~ ACTION TO TAKE· .

~
.~ .,

Full reservoir @)~ GO··to 2.0:
."

@)~
.......

Low or empty REPLACE reservoir.
reservoir-with n~

t;>r~,~elig~~.. , . ... .~. ., .t-* .....
• t

. - 'oj •

-" ~ .~ -.~~ . "

Level remains ®.~ ..GO tOr 3.0.
constant.-

.;

Fluid level dropS
~ .-.

'"l' .,-'.. - :

External.. leak in li.~ake
system cylinder. REPAIR
lea~.

3.0 I'MASTER CYLfNDr;~ COND.liION

• Wipe off exteriortof master cylinder, cover and'
gasket with clean cloth~- ., '", -'~' .

......

• Road test vehicle and pump brakes'.

• .Chee:.k if master cylinder exteri9r ,is dry or ~~t.
.-, ''.'.:.: Ch~k for. f'Ui~ :from bore erid of bOo~tef or, dash.

4.0 'I'MASrER'CYLIND~R CONDITION

. .

DrY master cylinder
exterior

Wet master cylinder ~ Extern'al leak in master
exterior or dripping fluid cylinder. REPA'IR master
frQm booster or,dash. cylinder.

" . '. Hold pr~$~u~~ on pedal unit pedal goes do~n.
I

Pedal goes down ..
3.175mm (1/8 i~ch)

each time. pedal is
'released

~, I

~ CHECK entire brake
system for major 'leak.

'. .R~PAIR:,as req'ui~e(f _

~ REFER to BRAKES
NOT WORKING,.
EXCESSIVE PEDAL
TRAVEL, BRAKE
,PEDAL' FEELS' ..-'.'

-'SPONGY 'WHEN' FUtLY
APPLIED in diagnosis'
g~ide., -'

" , .CH3578-2C

The fjnisl,'led: flare. must be 'square with the line,
free ,Of cr~qks an9 have a smooth ma~ing ~urface

" to' en~,~re S' leakproof connection. .. ,

Flaring A Line (Flarl~g~Bar Type) ,

. Refer·to·Fig~.·,~2.':·.~, .,'..... ~..;., ,_
1. Cut o~ and,'straighten·the" required lel'1gth of iine~ (A

tUbing~ c~~er, tool· will simplify ma~ing 'a clean a!1d
square .'cut),. ", "., ." .'." "'.. <; '~'.

2. ,";Squ~re: .off, ,th~ en,ds' 'of~he~"(linEf"With~ a file, and
'chamfet tHe. 'end of the line'.to be "flared.

3., In~ert'theJihe thro'ugtJ'i~ts appr~pri~te' ribbed' hole.in
the bar .assembly ,until· the end of th~ ,Ijne stic~s oiJt
about as far as the thickness of the adapter above

· the bar, or even with thebarj:aep~~rJding on the t<;>QI
used. ,

4. ' '''Fi(the adapter' onto.th'e"line:and s'ide' th'e bar into
, ' .~ - fhe" yoke. -Lock -the bar·i~'l,.p()siti9r-:With the line

beneath the yoke screw~ -' -'.' .'. . ,-
5~ ;Form'the-sihgle flare by tightening the yoke screw

,securely. . . '; " l

','6. Release the scr~~ and remove the adaptor.
,7. Form' the double flare by tightel1ing the yoke screw

again, with second adaptor··fitted, depending ~:on

the tool u~ed. . . ;
8. Release the screw bar, and· flared line. Inspect 'the

flare' for cracks or poor flare· fdrrT;l, arid repeat th'e '
process if t~e flar'e i.s n,ot corre·ct. .

'Brake' Hose
Replace, a fiexible brak~ hose if it shows signs' 6f

softening, ~rackirig or other' damage.-: . .' ~. . ,"'

When instal.ling a' new' brake hQ$e, positipn th,e hose
.to, avoid contact. with oth~r vetJicle, parts. .\; .:' ",.

OVER,HAUL ... ' .., ..
.: Remov~1 .of oust 'and dirt· from ,brake' assemblies

"should be dQne·by using the, Rotunda Brake and Clutch
Service 'Vacuum' model 091-00001 ' or :Rotunda. Brake
,Parts-Washer model 069-00016 or.an equivalent.·,Brake
.. assembly dust and dirt· should,not. be removed by either
blowing of·f with -an air gun or vacuuming with a standard
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12-01-16 Brak~Hydraulic.Gen~r~l· Service 12-01-'16

MASTER CYLINDER .DIAGNO$IS ..GUIDE
. PEDAL GOES DOWN FAST" .. ' .

TEST STEp· . .. RESULT . ACTION TO·TAKE .. '

AO I VERIFY CONDIT.ION . . ..
l.

• .Road test -vehicle and depress brake pedal.
........ : .....

A1. I BRAK'E FLUID LEVEL

.~~ V~hiCle OK...

@~ GOtoA1.

"J" '_.. }

• Check-master cylinder brake fluid' reservoir lev~l.. .... ..:

. ,,

. :, ,''tot

. "

," .

•. f • •••••:.®~ G~;~~A2' \','
.@~ CHECK 'reS8r.r6ii- sealing

points. ADD fluid and
BLEED system:
RE~~AT t~s~_ ~O.·

, ..' ~ .~ ...~ .
.;. ". ....l ;. .~, f .J ,.......

~. , -. ",~. ~, ; ~;.

"~~~I 'h~i9h~ '~uildS~ up, ,,~~O ~~ A3..,:: .
then sinks. ...~ .', ~> .

, ,~... '\ .', "

• Pump brake pedal rapidly (five times)~'

: I

~ .~,Ped~) h~i~~.t ~bUild~":'yp .'•.~~~CK r~~r,b~ake
., and holds." · ',. ·.' adjustment and ADJUST

. '. " - ... ", . .~. if necessary. If.condition
• I •••• ~. • ,. " stilt exists, 'B~EED ( ,. ~ .

..: '. \' ,;::. systemJora,ir;, REPEAT
'test AO. . .'.

'. A3 I',BRAKE'SYSTEM LEAKS

• Check for external brake system leaks. As detailed
in ·this section. :

". / .
~' ::~, -... .

'A4~ I MASTER CYLINDER BY-PASS TEST

@..- GOtoA4.

@~ SERVICE as necessary.
, ADD fluid and BLEED

system. REPEAT test
AO. " '

1 ..: ~ " .~

• Test for master cylinder by-pass. As detailed in this:: ,.' .' -' "'S8Ctio'n. ',' . ,. '. ..,. . , .1', ~ ". "

~# I !, •• :

t .• ,.i,

'. .~ ". i.'

~ -~ .~ ...:.: :"",.

I'

_,.@..~ Syste!l' ()K.

.'.. @ ~ REPLACE damaged
:- '; ,:'". parts.,A,DO. fluid ~n~t

,BL~t=D .syst~rrt" -: . '..
'REfEAT t~st ~~: '\;"¥

Front" 'Disc '.,Brakes " :. '\., . - ,.'.: I .'

'. • - t

.:r'. ", ,Remov~ th~ .:.~hoe.. and ".Iining$. ~s ';'de~cribed if'
~_: ;~.l ~ .$~Gt.ion ".1, ~-~4J . q~~c.. Brakes~~i.gh1.:,: and' .'}-ieaVy

Duty-Sliding Cahp~r. ' . . ' '.' '.' .
• • " ", .. ," - _." ~." "'~" I

·2·~ ! ' Measure ttle"thicJ<ness of. the ,prake lining.: If the
lin~ng thickness at any point on the asse~bly is

maximum braking surface diameter shown'on the::brake
,drum; ~ ';eith~r (.~thro~g~ -.' ·w~ar ()r' r~fini~hing,., lTIust b,e
;~eplaced. Jhe ::rn,aximum:

r
., braklng ~$urlace .. :dtameter

specification::'which is shown on each·.bf;~ke drul'!l (Fig.
.1,B), all9Ws .Jor a 1.~~m":l. (0..060 Jr,lch)., m,~qhiri.if'g cut
'qver th,E)'Of!gi~al ,Qru~,diameter' p'~ys, 0~7~.?rTim·(O.030
inch) ,additipnal wear 'before reaching the .drum~~~sca~d
~diameter. Braking"Surface.'Diameler- Marking tocation~
'.'E·..<1502 E-350·, ~ Bronco~ and F-150~F-350'" ;> .,} "
,,~.,.:(.:. ~ ••'. f .•j~'.~.• " .~. '.~ :.: ~ ~ .~ • -.. :' '~' " : •. ; ..

'. ~, .

~,;~,' ... .'., ,:':.;. ... :-~, .. " ... ", ' : ,.~', .;:

ir:ldustrial vacuum. cleaner. because a.health-hazard from
. breathing in 'asbestos. dU$t may 'dev~lop>, Also, any

'machining done on. brake linings' or p~~s shoul.d"be
done using properly exhaust ventilated'equiprri~nt. .

# •• • '. A .:..... l•• t : ~ r', • : ,

Brake Drum 'Refinishing . . ' . ~, .' ..' ','

.. J Miri'or. scores ona brake ·drum 'can: be· removed with
fine emery c'loth, .provided' 'the (emery ',is":thorO'l:Jghly
cleaned off the drum after the operation.,·

A badly scored, rough, or out-of-round drum' shOLi'ld
-be.ground!or. turned on a ·drum.lathe.: (Refer to -the. lathe
manufacturers instructions.) Do',hot remove any more
'material'·from the drum than is ·necessary, to provide:a
smooth 'Surface for-the brake' shoe' contact,BraRe::drum
maximuril~ braking sUrface diameter :is shown on: each
·brake. drum (Fig. "13). Brake· dr!;lms;which exc~ed' the

¥1., :',' .' ....:~
CH4944-2D

./ ~. # .. :
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1'2-01-1.7 Brake~Hydraulic: General: Service 12-01-17 0

MASTI;R CVJ.iN·pEo~·biAGNOSIS GUIDE (CQrit'd~)
.... '. PEDAl:- EAS~S DOWN' SLOWLY

80 I VERIi='( CONDITION

.-, ~CnON IO TA~~

J ,

• Check if con'ditioQ' OCC~rs' during actual stopping
application by depres~hig the brake pedal while the

,',vehi.cl~is ,roqvin~;.· .~.;< '.. ' ,.

Condition ·occurs only
when vehicle is
stationary.

.~ No 'action requirea. (SEE
Normal Condition #1.)

Condition occurs' while ~" ~ :GQ':to 81..', ,
vehicle is moving and
braking performance 'is' .:. .;
affected. .

~B1 '~I'BRAKE '~XSTEM',LEAKS :"

'. "{.

~4 (p;J ,.

..@~ System ·o~. .
~:@5 ~~EP~CE ~~~aged

parts, ADD fluid and
BLEED SYSTEM.
REPEAr: l:e~t~. BO.

,,,. :@~ GO to 82.
.I ":,.' ~ ,: ,t .•

(;:;)j.~ SERVICE as necessary,
.-~IP ADD:fluid'o,and BLEED

system. REPEAT Test
BO.

: c' ,,'

• 'Test for master cylinder by:pass. As detailed in·this
secti,qr:-. ';., ~ ;~. ~.' .......~.... -., " .~~.

o,.,.CheckJo~ 'eXtemalbrake sys~em le.aks. As de,tailed "
,in this section. "

~ .,'" ! :~ 0,::. . h ,:" I ~., .~"" ::~~~',~ ';

. i ,. . - .' .;: ',\'~:;' ',+ • MASTER CYLINDER DIAG~OSIS GUIDE (Cont'd.)
PEDAL EFFORT EXCESSIVE

CH4945-2D

ACTION TO TAKE

4 "'* -....

( : ~ .

CHECK. booster, vac!Jum
availability as.:d$scribed
under ,Vacuum Booster
0.lagn08ls in'this :' ;,: '.:
Section·" '~ ~_I.' ••

SERVICE or 4REPLACE
brake pedal linkage. ~

REPEAT ;T~st DO.

GO to'D1~

GO to 01.

.. '. ~

','.'

Condit,ion persists.

RESULT

Pedal has short stroke
and requires' excessive'
effort. .

/, \

.Pedal mov$sfreely.
4\ . •

......
'f,-' .•

~ .' ~ . .~, '" ,"; -.

.'. ~'-, <~ '.~ .;'." ;" ~ ,.(, ,;" ~' ~,l;'

,,' ,', '.'; ~;.,'".'

• Detach booster push rod 'from pedal.pin and
,Qepress' br~ke:.p.~al ~,~u~JY·.' ; ~"r ~. " ~

..... TEST STEP

VERIFY .. CONDJTION" "~'. .
, "" .• '. \. - . 1, _ .. :.:. " f. ,}. •. ~ < .. ~. •

.... - .......'
i'

• ~epr~s~. ~r~~!•.p'edal .full~_s.~veral times.
':~. ;' . 'it ~ : J,.

DO

'.'01.' ,BRAKE PEDAL tlNKAGE TEST -". " '.~.'

.. t ....:1:..

'""••• f".t

r~'''' ;';. .• !~~',,"'~."~... 'j:,,-;~ ~ ...... "'f: .. I,".,·~.~:~/:"

:. V ,......: $ ; ;; . .,' ,:. ~. .' ~ <~" <;' :< / ~. '. >- I '. ~ ••.• " ',:~: • ,,-- .'

Ped~1 has'10'n9 stroke!' ,
.and·:requires ,exc~ssive
effort. ' '.

p-.:. '~-';"""'-;;"'..;." .,;.;..:....:... ,_.---.'0 _.;...~_-...;,1_"~,.;",;.''_'....... .....6...." ' __' ~',"-..\,--------"'t---------..-.-~-"1_---------......__t

~ . ....~,

, .
.. ' -.-.,"

,." C~4~2C

~:..'." • ,,;: """ t': : ' •. .. : - ,:.
.". \ ,'" . '':;~. .,.. : ',..'. .~

, .. ,} -;".'

".' "
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12·01,·1~ Brake+Hydraulic Gener~1 Service,

MASTER CYLINDER DI~GNOS~S1~~,.qE (Cont'd~)

PEDAL 1$ LOW AND/OR..,F~EL$' ~PONGY

12·01·18

TE$T STJEP -RESULT' ',', ~ ," AcnON TC)TAKE
co' I VERIFY CONDITION .! ,.-. ' " <"', ,- ",.: - ~ , ',; :'~..'

• R~ad test, yehicle ,and applyt?rake ped~l"

C1 .) BRAKE FLUIP 'I:-~Vf=L Ctj~CK

• Check ma$ter cylinder'brake fluid reservoir..'evel.

C2 I FILLER CAP' VENT CH~~.k
. ~ .. .....". ...

'~., . ~ • Chee~ "if" fill~r' 'cap v~nt holes are clogged or dirty",

C3, I BLEED ~RAKE ~XSTEM ,

',' i.

:'\ ",' .

,'. :@... Vehi~l, ;OK. ,

. "@~:~6to~.:':.

@. ,GOtoC2.'

'··r:::JI..';CHECK r~seivoi~, ~aling'
~ , ,.. points~ ADD fluid and

,'t.. a~LEEq.~yst~m. ...

.@..... ·GOtOc::3,

. ,,. @ ~ ,CL~AN.as. nece$S~~ .
. ;:' \ . .', .. _. . {·REPEAT Test ,CO. r

. - .

• Bleed brake system as"'described in this section. Condition correcteq

Condition persists'

.... Vehicle OK.

.... GO to C4.

: .. ,.~ .. : ~

',~ :I FRONT ,WH'E~L BE;ARIN,G ADJUSTMENT

• Check front wheel for proper adjustment.

,,' ,'J..;'.

~ ~. .' .

leSs than '1.5mm (1/1'6 inch). above" the backing
plate or O.794mm (1/32 inch) above the'rivets, or if
the 'lining shows, evidence of brake fluid or' 'oil

, contamination that is causing a brake pull, replace
all four shoe ~hd ,linin~ assemblies.

3" To check' rotor runout, first eliminate the wheel
bearing 'end, play, by tightening. the adjusting' nut.
Then check to be sure the rotor can stillcbe rotated.

4. Ciampa (j'iai' indicator TOOL-42Q1-C, or equivalent
to the spindle So. the stylus contacts the rotor

, ap'proximately 25.4mm (1' inch) from the outer.
edge., Rotate the rotor, and take an indic~tor

r~ading. 'If' the -.reading ,exceeds allowable 'total
lateral runout (as giyen in Section 12-24) within a
six inch radius, on· the indicator, replace or re-

'surface the, disc" brake rotor. The following
'req"ui'rements must tie met when re-surfaci.ng
disc brake rotors.
. Use a disc brake lathe to're-finish the disc brake'
rotors. (Follow the manufacture~s instructions.).

Replace the rotor when the overall, thickness is
at or below the specified, minimum thickness

..®.... CHECK rear brake .
"J,', 'y' adjustment and ADJUST

if necessary. REPEAT
~.Test:CO.

.@~ .AdJ~~ fro~~ :'whfiel ", .
bearings. ~EPEAT Test
CO .,

.' . . CH4947·2D~

shown on the rotor. Refer to the '-specifications '~t '
the end of Section 12-24, Disc' Brakes-Light and
Heavy Duty-Sliding Caliper for minimum (discard)
rotor thickness, maximum rotor brake surface
lat~ral' runout, thickness' variation;,' arid' surface,

. '~"firiistt . '.. "', . '" '
.. ; ..... '. .

"When th~ ·runout c~ec~ Is finished,adjust th. "
bearings as described In. Section 11'-10, Wheel
Hubs and Bearings-Front (except Front Wheel"
Drive). to prevent bearing faUure.

5. Check the rotor for scoring. Remove minor scoreS
with a fine' emery cloth. If the' rotor is excessively
scored, re-finish or replace the rotor if necessary.

."'"lo; ~. • _ .. , .. , . '. ' • • '." ~ .'o. . - • • •

~·6'.: . Check the caliper. If it' is cracked., or shows any
signs of lea~age, replace it. If the caliper is'leaking
around'th.e dust boot, remove and repair it.

7. Check brake t)oses'for signso~ cracking,:Ieaks or
abrasion. Replace them, if negessary.
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1~~01·1.9 .. Brake-Hyd~a~lic "G~n~ral Service t2-01~19
# \ • - ~!

" ·'FRONT DISC BRAKE"VIBRATION - SHUDDER.- E-25O-350.AND F-250-350·WITH DANA AXLE

1

TEST STEP . . '.RESULT ~_. 'ACTION TO TAKE ~. 1

I ROAD TEST
1 .

• With' standard wheels and tires installed, road test
the vehicle and ve~ify the,GOnditio~. t:=ront brake chirp'

,No' s~udder/yi~~~~ion

Shudder/vibration

.• Nor~a;i ·condition. No ;:
re~~ir required. ~ :- . ~

,~ Br~ke ~¥stem f;lo-~ .' ~ _
'. - responsible. REFER ·to·' .~,

~ Section 18-01, Noise,
.~' Vibr~t~on. ~nd.~. .H

Harshness,' ., .', '.

~ ~O.tq,~ ...

2 I APPLY PARKING BRAKE ;.::

i/.

, • Lightly apply the:parking brake and ro~d test the
vehicle.

No s\1udder/~ibration ....~ 'CHEGK the'front brakes.
" .: , .': ,GO to 3.,.., '. :__ . .:

•••• ~o •.,......

~: .

" \.
~.

• ""': ..~ ~ 1 ~ (;~.f ,.

®~sTd~~::' .
, . t, ~

Shudderlvibration ~.:~~·PL~GE rotors.

No shudde'r/
vibration :'

Shudd'er/vibration'

~~r:~~~der/" .6: S~~~.;.... . : .

, ShUdderlv.ibrat,ion: @.: ;HEPLAC~ dr~~l:!: ." •

,.::

i
," ~. ~.

• ~Refinish br~ke drums and road test vehicle,

• Resurface roto'rsand road;test vehicle,

4 I DR,UM B~AKES ..

~ "ci!iEGKh~e'rear bfa]<es: .
. f.. ~.O to 4~' . ~ .. ':'~ _

t---.......--------------------+------------~ ........I__~~------~'"'l""'i., ..\ :;
3 I DISC BRAKES .'

•. f
·*.r·-

,~ . ',,,.;.
. CH3633-2B

• ).: r: - - • - • .. .~. .... I

,L ;

.. (, :

.' t~

. :..1, ;. , . : ,AXLE -;. . ~

. VENT .
.:., FI.rt~~G: . '.

'0..' .. ":. ""4._'

;-\

.: ,~.

'~,BRAKE . : .
"-,TUBE

\ .". H745~:1A

. ~... . - ."

.. . ~

BRAKE;
TU·BES· '

FiG. 8'''~Rear Brake Tube c~nnector~r:-15o.::..F~~·50:
, ".~ Typical' '. . , .:.' ,

.; Jl,' t

Rear Disc' Brakes

1: -'FlemQve "th~ sI199.,and linings as,' qe~9ribed in
. l, . ~Section ". 12-24.:'Disc Brakes-Light ~ and' Heavy
. ~',[j~tY"-~Ii~ing Caliper.

FIG. ,9: Econoli.ne. ~nd .~.-Sup~r ~"D~ty ~.o~bifl~d ~r~kel
'~·.:·;t -: Ve!l.t Hoser"Assembly. . ...' ,r<., •

.: ...'\ '.-' ~ .. . . . ",.

2',' ':: 'Measure; th~.', th,ic'kness ,cif; the Qrake lining:,i ,f the
. lining thick~'ess_ at' 'any ··pOiri;t "on the a:ssembly is

le~s th~rl' f.5mm. (1.116, inch) abov~ tt)e. ba'cKing
_p,late·o(q.~9·pmm (1/32 ihc~)~~ov~~the.ri'!~ts,or if
the lining:." ~hows ~yide'nce'!9f, .:br~.~~ flui~~ or oil
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12·Q,1·,~~,. , 12·01·20

.t. _' ~: 1 ....-.,. '0 II> ~

. :·._,.'1.: ':'

BRAKE DRUM - TVPICAL

~~. ", MAXIMUM DiAMETER- -

H1859-18

,. ....~~. ~ .:~ .. ,,' \ ' '.,

• I

I

M,~ster Cylinder

',FIG. 12 Line' Flaring ,(Flaring Bar Type)

: 1. Clean all' master cylinder parts in cleah'isopropyl,
alcohol, or use, the Rotunda Brake' 'Parts>·Washer

. '!:' model- 065-000:16· or equivalent and f inspect the.
parts for wear or dafTlage. Rep'~ce:. _th.~m if,.
.r~quired. When a ~aster cylinde.r ~epalr kit is

FIG. 13 Rear Brake. Drum Maximum Inside

and 'Heavy Duty~SlIding Caliper,- fQr prope~:
pr9cedure.. ,..' it:.. , '.

6. " Check .the' caliper. If it i.s, c:racked9f s~DoWS any
signs ,of leak~g~, replace it.: If, the caliper is leaking
arou~d the dust b09t, r~move and repair it. I.

"7. Che~k brake ,hoses for"'sign:s, of crac'king, leaks o~" :
abrasion. Replace them,' i,f 'necessary.../.. .

. ·B~ake. Cylind,er .....: ,; ..

~1; " Clean all brake .cYJinder.· parts in clean·..isopropyl
alcohol or use the Rotunda, Brake p'arts Washer
model 0'65-00016 or equivalent. Inspect -aU' parts
for' wear 'or damage. Check the cylinder bore for
rust, scores, or other damage.:'Be sure the bleede~

s~rew .passage is clea'1 and open. Replace all
parts~ that are worn or damaged.

'2. If'dirf is fouri.d 'in 'any part of th.e hydraulic·,~Ystem~ ,
flush' the :entire system' with clean ~ ~is~opropyl
alcohol. ' ,. ; :", "

3.,
SECONO'OPERATION

OOUBLE FLARE' .
H2093·1A

2 "
FI RST OPE RATION
, SINGLE· fLARE

, ,1,

~EFORE FLARING 
CHAMFER;EOGES ";

FIG~ :10 Line Flarlr:'~Seque~ce' "

'FIG.:11. Line Flari~~' (Split Die, ,Type)
- ,~ .

~' contamination·:~hat isca~sing a brake pull,replac~
, , all· four shoe -and", lining assemblies.,·:
_ f: .".'. ,- . ,

3. '. in'~,checking rotor runout on rear disc brakes it is
\ ' '. 'important, 'not to :dis~urb th~ ':- rear axle bearing

set~ing. ' , '.' .. ' :. . t

,4. Clamp a dia'i i;'dicato~:'TOOL-4201-C, or equivalen~
to -~the, spindle so the, stylus contacts the. .rotor
approximately ,25'~4mm (1 inch) ,from the outer'
edge. Rotate" the rotor"and take .. al1 . jhdicator

,r~ading~ If the reading, ·exceeds ~ O.25.~mm (0.010
inch) total· ,lateral runout within a six 'inch radius on
the indicator, replace or re~s\Jrfa~e the disc brake
rotor. The. following requirements must be met

" when .re-surfacing disc..,br.ake rotors.. .
'Use a d'isc b'rake lathe'to re-finish the disc brake
'rotors. (Follow. th~ ms'nufacturers ins.tructions.) , ..

No more ,·than 'O.508mm :'(0.020 inch) :of material
may b,e machi,ned'equally"off each surface. If. rotor
thickness falls bel'ow.Jhe minimum shown on each
ro·tor, it .. must 'be replaced. Refer to .. th~

'f ... ' sp~cifications at· the 'end of Section 12-24,· Disc
Brakes, for maximum rotor brake surface lateral
run~ut; thickne~s variation, and surf~ce finish. f '.

Wher;' the' runout 'check'js ffnish,ed, .~dJU$t the
bearings as described In' Section \11-10, Wheel

", '1 Hubs and 'B~~r.lngs-.Front (.xcept"Fron~ Wheel
Drtv,>' to.p....vent.' bearing fan~re~: ' ."

5.". Check the~'rotor fqr. s90ring.' R'~niQ~e:,minor scores
with a, tine' emery cloth. If the rotor'.is excessively

- .sC,ored; re~finrsh or replace the rotor if neeess'ary. .If
eithe~ the' .rotor or - th'~ hub assembly ·needs
replacing,. see Sectiof' 12-24, Disc '~rakes~Light
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12-01;'21 ,Brake~Hydraullc ,-General ,'Ser,vlce " .. ~ 12-0,1-2'1

, ~"'.,•• ~",~.. , . "' ... '",.... .' .. \ " ... ~"'.. . ""':'r .~.. '. . 1';0"' • -;

used, follow ,th·. Instructions In the kit and 3~ Before"'relining"a~'brake" 's,hoe, ins'pect "the' s°rioe .fc)r
Install all of the parts provided. :' , distortion, crapks,:, elo'nQ~ted ; ~i_v~t . holes, Qr

2. M~ke sure. tli~f airports ;and verits :i~~:the master': " ,,~~~::n~~~di~i~:e:~~: ~~~bre~ ~:~1~6:~~~ ~h~~~D~
cylinder are open an.d free of foreign matter. . ,J ., not .attempt to' repair a damaged brake shoe. ,

Brake Drums and Linings' ;'4-/ "Yf'tt)e drum :aridlinings are in good condition, install
the wheel' and drum. The condition of ·the drums

1."" Remove ·all· wheels 'and drums from..~the vehicle; :< and Ilnl'hSlsf of the" opposite whe~rwill' usually:
and inspect the drums and brake shoe 'linings for 'be 'about the same as the wheel that was

. I,wear or damage that would affect brake o~(atiqn. ·~~~·,~remove'd. . _ )'
Do not let bra,kefluid, oil. or ;grea~e touch t~e

" ~rum or IIning~: !,'; <' ',~':>": ,,(.::,:"'.,~',>' 5,: ,.~~~~~efl~~~~~!f~\~di~~e~~{~r)Ai:~c~~?o~~~;i~~~~
2., t.Re-lin.e ~ny brake', shp~.~hat ,is ::worD 'to.:within ,,·.qf the filler neck... . .' "I.,.,,~<,,·
, :' ',O ..794rnrn {1/32 inch) 'of ani·riv~t tjes,d, :or., when
., :." the lining ts';'s9ak,ed Witp .bfak~.,fluid;.t.:;bi.I~".Or.i.gr~a,se. '6.: Be sure that the parking ~ brake' is fully r-eleased

.. If,a worn Ii~ing i~ ~n.o~ replaced,.'~he'~rake.~r~m cefore· making any brake adjustment. :'," ~~.'
ma,y becQme~, ~e.~erely~ darn~~g~d .. AI",ays 7.' .On brake assembliesl witn an' ~djustable" an~~tior'

, ,r.el?la~e. ~he I?~i~~ry"an~ _econ~a~y br~l(e 'shQe -pin, check the front brake a~chor pin nut wjth~~El .
,lining assemblies on both front. ,or I)oth ~r~ar- .. wrench.' If the nut ts, Jqose"tigh~en 'i~; to: 1O~.::~ ~S; .
,brake assemblies at.the.·:?s~m~ tijroe~ ,::';'; ~ .. '~ ,.~.~ (80-~OO ft-Ibs)~ :. : . ,.:~ ,." .~ "_.' .

SPEciAL SERVICE TOOLS
.'~.~' :~:! : ~, .;. .......f.o .-., 1

'1;

SPECIAL TOOLS

- ,. :,' I.

__ ,' ..... 1· ...

.' - ~ \' . :' -r

.. ~.. ".~' :'"if- ,.-, -

. ' .. ".: ':

\'

~. ~ ..

Universal

Use with Slide Hammer .
Universal .

.~.. .~ ..... , : ..

:. c.

... .I.
t

., .'

: ~: ,t"

. " t·,. ;", ' '!' ~ I:, ' ... ,I

T73T-2300-A;·:" :',:.'
D79L-2196-A- .. :.

,TOOL-4201-e

.NumbIr' ,~

104·00064 .' ~:~. . ~ra~e 'BI~~er "': ; ,, <: 1~': '.

,O~1·0001·4, ,7'-~' , :.. :'. ,~; ,-':Vacuu,m Testt?r " ':: '. " "';' , ~._I

~1·oobo1 ': . "~._.' '~"" 'Brake:~nd'ClutctrService ~VacuLifn··

• ...... }.. ~ .~, .. " •• ,:.~ • : • ': ~~'f ~ ., '. " ;..

" ROTUNDA:EQU;PM~N;'" ~~.~ .'-. <t,: . ::',', ..~,,'- '.~. ,.::. : . :: '. ,
Model N~mb8r" ., ". ~:~.;,"- :PescrlptJo",,:' ". ..:'/ :::_:. ...

: " ~5~OO016·.· .,'.:" 'Brake, P~rt,S ,!\,~,sh'~r~ ~ ,; '!'"~;!':o ,;: .'
'. 059·00008 ~'.; , \, ,Vacu~q,'and Pressure.T~ster __':, .

. ' .' . . , ••-' (- i . ;': •. • ,',' :,~ ::, CH3537·1E,
- ~ ,.z

'0;' ) i .

• .. ..' ~ -: .' # .. ' ;: ': ," .. ' .." .. ... '; .. .."

, ~, ....:;\ 1".,,' ',' ,,:~:~ •• ">~, .. ': .. '" . ~ ,'.-:>... :

;L~ '::.' ,~.; "'" :;,,. . . w·, ~ :, '- ,'.• ",;':. '.:.. '

'. ,. ~'... • 4: ~.

• "j. .. ....~ , ... r ....

'. <,-.'

r ...... ,.!

.'" '. '.~ I

.. .. .~ '.
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..... ,
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"

(l .'.

~"':.:'

t:""',; ~~·1. '~.~.: ..:' 10 ... • :;. ..'~ ~-;' ...... , .... r~ .. ,~
.' ~
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.. ' J ....~..: •• - f~ . _' •

" .:' .. \ ":.

t. .... "" • ' .. ~~_ "'1 \ ... '. •

. ' . ~

" I t -~ .: ~ . ~.. j' ~ , "!:

-: J ..... ~ -.... • • ~ ' .. ,.... f.. 'f,'.. 4<.: .../.~... '

:~.....'., .:= .. .:""" .. ... .. ~ ,... "'- ," ~

~ '~~~ .::- :.' , ~-: .~." t\

. " ~ ~. , ...
__ ••/. v.lt " t

'''.''

'.' ." ~ ~

.' ;

~. I '! • t: .. r'
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12~02-t ~ a,rakes, .Drum---Single, Cylinder, Dual. Piston -1,2-02-:,1"

... , ..... , ': _~..,,""J 4 ~:' , .... .'. ,to:"':" •.

",.~~·l ' "' ~~ '" .: , , , . ,

SUElJECT'--~':,;"e ('~~,~ .' t PACE

RE~O~~L" AND INSTAi.&t·16N~ (C~nt'd; " :,' ., .
, .~~ake .. S~oe ~nd ~dj~sting Screw 12-02-6
, ;F-150~ E·1~50.and' Bronco '.... '. ~ ...• !. ; • ~' ••• 12·02-6

1 ~ Brake",Whe'el Cylinder· '. ~ '. ~,-.. ~ < : •• ~ •• '. :. ~' '.: .. ~:,.'. 12-02-8
':Rear "$rak~'BaCki~g Plate -.~~'......• ~ ~ '~'. , ~ ~: ... "12·02-8

,;': Rear. Brake D~runi"·. '.~ .. ~ . .:-. ~. ~ ~'. ~~'..' ."12-02-5
~~ '(. ; 'Brohco 'F-'15~F-250~F-35b E-'150- . '- .. ' ""( ." ' ,', ,

'~ E·25~E';350 '.' '..•'. ~ .. ' ~ .. : .•. 12-02-5
SAFETY' ','. '" ,'. ,', ~' .. ' '. ;.: .
, .Breathing '~sbestos' Dust: '.. ~ .:..~~ .': .\ '.' .,,: ..,.:. '.' 12-02-4
SPECIFICATIONS .... "'~.);. ~.; '•...... '. ~ 12·02-10
V~HICLE APPLICATION· .'•. '. : '..• ' ~ 12-Q2.~'1

J ' ,..,X

" .; "'.' • -. :. t' '•• :J'~. ." .~"": ..

,'.
... -...

.. '. .; , t.~ ..

, .

·SECtIO~":t.'.1:12i~02,:~·'$.r~~es,:: Drum~.Single Cylinder,
,,; 'S:', ,.; ".'~, Du:al' Piston . ';" ','. ;,:' . ::-: "

, ~. ." I:.' ~ '. :~: .;. '. > • :;' .~, ~ :;- .' • ~ • , r·· , :

SUBJECT l:,~': :;;'-" '~~;sPAGE

ADJUSTMENTSJ: -, '. ':~'~"v j ,~., .;:

r :R&arBraife~Sh'oe A'djustmenf . ~~ ~ ~.~.. ". ~~~'.~~: .::.~ '12-02-1
Wi~h Drum.s Installed i:'••• ~ ••' :'.' ~ '.:. '.. :'. 12-~2-1

. '. ,·With D,rums Removett", .',,; .. ,:.; .. :' 12-02·1 .
:QESCRIPTIO~··.....~'~~,.'. /.~>.,~ .. ~ .. ,{~..:.'~. ~'~I.' :••••• ~: 12-02-1'
DIAGNOSIS AND TEST.ING :. :' 12-02-1
DISASSEMBLy'AND':ASSE'MBLY= r:.~ : ~ ~ :'.-':;'~'~'~

'-:~B~ake' Whe~1 Cyl,inder ~ ' .'.~ / ;,.• ~ :,;'.' .~'~" 12-02-10
REMOVAL-'AND INST'Al.:LATION ;,' ,': :

Brake Shoe Adjusting Screw·' .').. ": ..~' ~ ~.... '~". ~..'.. 1)2-02-7
Web Ledge Design-Rear-E·250~E-350,

F-250 and F·350 .' , 12-02-7
, \

," : ..:..~, . ~ ~.-. ~.~.. -

VEHICLE- 'AP~l:.ICATION'~;· : . . ... _.'- ~.,.
" ':~': .{' 'r~· .

Br(>l1cc, E..150' Through ·E;'3S0~'.~ F~-150:"Tl;lrough'F-350

(4x2)·,' F-150 Threug'h' F-350' (4x~) V.~bicles.·.. ;: - ..

DESCRIPTION.
. The· rear' brakes' are drum type with" interna]
expandi~g· shoes. The' rear drum brakes are of the
single anchor type, mounted to the same ancho~;~ an<;j .
actuated by 'on~ wheel cylinder. The wheel cylinder has
two pistpns. One. piston exerts force against the upper
end of- the primary· shoe; the other piston exerts, force
again~t the upper end of the. secondary· shoe. .

D~AGNOSIS AND T~STING '
Refer to Section 12-0'1 '. Br~ke-Hydraulic--General

Service, fq,r drum brake diagnosis; and testing
procedures.' '

ADJUSTMENTS'

Rear Brake Shoe Adjustment
'. "f'

The' 'rear ,brake shoe~ are ~utomaticallyadjusted
when the vehicle .is driven forward and reverse and the
b~akes applied several times sharply. Manual brake
adjustment. is required' only after the brake .shoes have"

. bee.n . .relin~·d, or' replaced.. Perfor!Tl the m~nual'

,adjustment .with the drums, removed, using the tool and
the procedure. described below. Refer to Figs., 1 and 2

'for typical brake syst~m install~tioris.

When adjusting the rear brake sh'oes, check, ~he'"
parking brake cables for 'proper adjustment. Make
sure.. the equalizer operates freely. " ,.. "

With, Drums Removed

1. . With drums removed, clean away all rust and dirt'
oQ the points where the shoes touch the bac.king
plate. . .

2. . Apply a small amount .(O.80mm [1/32 inch] thick)
.of Long~Life Lubricant, C1AZ~19590-BA (ESA···

.·M '1 C75-B)or equivalent or Disc Brake Caliper Slide
Grease, 07AZ-19'590~A (ESA-M1C172-A) or'

..... ' ..
~. _.... ...... ,

"equivalent'to'the;Iedges wh~re,the shoes touch th~
b~c~iQg..p~~te:'·B~. ~aref,~I. not to get the'lubricant on
the;_lini.og~. Also ·:Iubricate the adju~ting·.cable eye
and, 'the' anchor pin" area~ .

3: .Use 'a'Br~k~'Adju~tment GciugeDf3'1L-11 03-A or
equivalent: fqr E-150, F-150 and Bro·nco. For the
following vehicles,. use Rotunda, Brake .Shoe
Settill9 Gauge .. Model 104-00063 or, equivalent:

, . ·;,·~-250-E-350 an.d F-~250:-.F.-350=·(Fig .. 3'). Adjust to
=., _~n~,.il1sjq~ di~~eter ~of .'~h~ d~~rr:' ,b.raking sU~face.

4. .-Reverse the tool :as' shown in. Fig. 4 a~d adjust the
_~ br~~~_ s_~o~~ ~ntil t~ey 'touCh. the gauge.~ The gauge

, .contact 'poirJts ;,00., ttJe .. shoes' (J:'ig.. 4):(T:lust -be
~ '.. -, _. parallel to t,l)~ .~vehicJ~: ,!,i~h the' center line through

. ~ ..:the 'center·ofthe· axle: Hold the automatic adjUSting
. I~ve~ out. '0.1. erigag'e,ment .w~ile. rot,ati~g the

.,' ;'aajusting screw; to'prevent burring the screw slots.
Make sure the adjusting screw· rotates freely: If
necessary, lubrieate the· adjusting screw threads

, wi~h a thin, uniform coating of lithium-base grease,
Lo~g .. Life Lubricant, C1 A·Z-19590-BA (ESA
~1C75..B) or ~quiva.lent.

5. " Install the drums. Install the retaining nuts and
tighten securely.

f 6.. .,Install ·the wheels on the drums and tighten the
mounting nuts to specifiC?ation, as listedat'the end
of this. Section. '.

. 7. Complete th~. adjustment by applying :the brakes
. sharply several times while driving the vehicle in

reverse.

~. After adjusting 'the. brake shoes, Check brake
.operation by making several stops while driving

" forward. .

With Drums installed·

Adjust the s~ngle anchor brake by turnir-g an adjusting
screw located between the ·Iower ends of .the shoes

. (Figs. 5 and 6). '

1. Raise the vehicle until the tires clear the fioor.
Instal,l safety stands un~er .the ,axle.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



..;oa.
I\)
•o
I\)
•~.

CD...
.S»
~
CD

!tc
:..
C
3
I.

t/)

:rco
CD
·n
~
Sa.
CD....:

......
'N•'0
N

. I

N

/'-0
C
!.
."1J
iii-
filii
o
:::J

"

. '. :~.~

. UNION
383057

H511~2C

TRIPLE CLIP
,N802770 .'. ....

!.~ ",

\.

.. \

-~..7Y··.·I,
,,'\.

RIGHT TUBE
ASSEMBLY-2267LEFT· HOSE

.ASSE~BLV ::207~ .

.,
'FRONT

·OF .
VEHICLE

"

"

\'tI

FIG.:. 1 Brake· Syste~F.15~F·350. and .Bronco-Typical
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Bra~~s,j,' Drum~Siilgle ~Cylindet~: Dual":Pistori
'. .- ,.' T'" ' . ' . '.~'- ." .. ',', ..... ' ." ',.' '0

WASHER
388949

,:

VIEWW

BOLT
',";N' .... 385"16

. HOSE . 23~33 N'm
ASSEMBLY: ... (17-25 FT-LB)

~. 207f3.
~'~ ''', '

'\

,:."' ..

\ "

NOT AND, ,-
RETAINER'
;:386181 .
:., . TUBE 2264 (LH)

.' .~ OR 2263 (RH)

'" ·t- BRAKE
: . ,I HOSE LOCATOR

\~~ BRACKET
, .'~ 2K340
~CLlPt ~ -' ' 386~93

,~,o~BOLT ~:"
BOLT ".' 16-27 N:m r;:

3009,04 ,', ' : " ~',','," .~12.,-~? ~T-~.~'\ .
,:: ···...."'.16-27"N·m· ..··.t I " ~NUT.

(12-20 FT-LB)' ~ :, ',' .'. .. :~'j'82~02

INSERT THI.S gOlT, \', ' ':.~' · f,.,.,

F~OM INBOARD~TOWAR,[:i~,
iOU:rBOA~g,SI~~ :,.: '.!",;.1 "

, • t ';. i!f;;;;;?,::'''' '. HOSE ." ,,'

. ~,'~RONT ~oi= VEHICLE' 2078
r.:";.~· 'i, <,' ~';.;',; "~; :::..~.V.I'EW X

/"'.1:'''0' ;'..f •.~~

BRAKE "
ANTILOCK .
CONTROL

VALVE-2B373

TIGHTEN ALL HYDRAULIC TUBE CONNECTIONS
WITH TORQUE WRENCHES AS FOLLOWS:
3/8-24 THREAD '13-20 N'm (120-180 IN-LB)
7/16-24 THREAD 13~20 N'm (120-180 IN-LB)
1/2-20 THREAD 20-28 N'm (180-252 IN-LB)
9/16-18 THREAD 20-2.8 N'm (18~-:252IN-LB)

" /

I'\.:

5300#, 6340# AND 7180# DANA REAR AX~E

. TUBE- I

~2E54,

Q) FLUID LEVEL IN BRAKE MASTER '
CYLINDER 'RESERVOIR MUST' BE
AT THE MAXIMUM LINE'
LOCATED. ON THE, RESERVOIR ~: ' f • ,

l WALL OR:'WITHIN 1/8" BE'LOWTHIS LINE ~~, .,

, ' . MAStE~ '~Y(INDER"OUTLET",~~B'ES' ~':';'
': .'~Nb ,.fRONT BR,A~E TUBE~ ~ : ..

'. '~. ", ,i .... ."', ' " , .:'!
, ' '"' ,"1J ;1.J

/; ,

f'" •

HOSE-2078
AFTER SECURING HOSE AT
CALIPER, ATTACH HOSE TO
. FRAME BRACKET WITH .
WHEELS STRAIGHT AHEAD

i~I~. 2 Brake \System~E~150-E·350~Typical
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~~~J<es,. ,Orum~Single Cylinder~· Pual PistQn
.. '''-..~ ,"-:, _......-'

, . ;.: ~~ ....,. , ':

.' " ... " ,.
AOJUST':NG':' :,,~

lEve~..

.~ ';,

':I '. ,-
',' i

MOVE t:iANOLE uPwARD, ,
TOAETRACT BRAKE SHOES

~. ~ .. ....' ~.~ . .~. ; ....i

SAFETY

AS$EStOS

Dus~ .Haz8.rd
Avoid Breathi~g" Dust- ....

Wear Assigned Protective Equipment:::,
1 .' • , .: .' ~"" :

~Do Not Remain in Area.JUnless Your Work Requirres It

, ' ,Breathing~ A~bestos Dust, May 'Caus~'~r
Asbestosis and Cancer

~ .,.. ~ .

Flq.. 5 ~acking Off BrakerAdjUS.tmen~-E~150;F~150':7'
, .i ..and Br~nco.".: ':~ .' " . ~ -.' .' '.

Breathing' Asbestos.Dust ' .' "
WARNING:' DO' NOT INHALE DUST FROM BRAKES,
CLOTC'HES:" OR t ASSOCIATE'OJ' COMP·ON'ENTS.
INHALATiON' OF DUST' CONTAINiNG~'ASBESTOS
FIBERS CAN' BE INJURIOUS TOrYOUR HEALTH'AND
e'O'ULD' ~CAUSE' C'ANCER·." OR 'ASBES10'si:s~
'COMPRESSED' 'AIR bR'BRUSHES~ MUST"NOT' BE
USED TO CLEAN BRAKES" BRAKE DR~UMS,
CLUTCHES AND ASS'OCIATED COMPONENTS. A
VACUUM CLEANER EQUI,PPED .fOR THIS PURPOSE
SHOULD BE CAREFULLV USED TO' REMOVE ANY'
DUST (ROTUNDA'.MODEL'; 091';00001). ADHERENT'.
DUSTSHQULD,..BE, REMOVED, WITH 4ADAMP RAG.
ANY DUST SHOULD BE CON'TAINED iN.-A SEALED
AND LABELED· BAG· FOR DISPOSAL. WEAR AN
~APPROVED",HIGH .EFFICIENCY CARTRIDGE· OR AIR
~INE- RESPIRATOR AND' USE;EXTR·A -CAU~ION TO'
AVOID' BREATHING IT,HIS:: DUST.::,;.USE . NON·
A'SBESTOS REPLACEM'ENT· ~ARTS' WHENEVER
POSSIBLE. . <, '.

,The .following procedures ~are recommended tq
minimiz~. i·asbestos dust exposures during brake~ and'

,'clutch servicing of trucks, tr~ctors .,and trailers.' These
procequres.are C,O't;lsistent with aso'estos'regulations set
~forth by·,·tne,'Gccupatio'naJ Safety and Health
Administrati~n(O~~A). Agherence.to these procedures
will elil11inate·t·exp0s~r.es"to.,·asbestbs during brake and
.clutch- seryicing.:~<, ", ..,..... ".

, An· area':s~ould,~e desig.flstea, f9r all brake and clutch
services.', Entr~n.qes~to this;area 'mu:~t be posted with the
fo.llowi~~.$ign: " . ..

.,. t."

..
f

H1411~1H "",

-I' : • ~:-.

',.01"

'p .: H1412,.1H

,..~

, \..- .... ,":.

~.'

:' ? .~~ ':~ ~f~' •.

.. ;'J • \,.' ".''! ..... f5.'

•• " (.~ ... 11 ~,,1 ,.: .l. • ~ • ~ .. -} I :~; • •

BRAKE 'SHOE-ADJUSifMENT GAUGE '"
',' D.8'L-l103-A :.... '

BRAKE' SHOE ADJUSTMENT GAUGE
D81L-1103-A

,"

FIG.. 4 Measuring Shoes ~

fiG. 3 Meas.uririg Dtu~ .,

·2. 'Remove ,the cover~fro'm the- adjusting 'hole,:at the
bottom of, the. ':brakebackin'g pjate;, and tutn the
adjusting screw, (inside the hole) to ,'expand tne
b~akes shges until they,. qr~g against. th~ brake

.' dru,m~. ~s· shb,wn in" Figs; ;5: ~nd '~. ',:','.. ':., ~~: ' ",
3. When' the 'shoes"are' agalnsf'~he drum,' Joo'sen the

. ~djusting ~crew an ~dditional 10 ~o 12"notches s9
. "that the drum rotates freely wt!hout drag (Fig. 5). If
" ' . the drum doe's' nof rotate freely;':remove' the wheel

''",' , . and' drum, ~'nd, vac~ut:Tl·o~tariy d4st ~nddirt from
. the 'lining~.U$irig ,~'a~d~~' pap~r~ 'remC?y~,.anY rust

.": _ . from the point~ w~e~e',t~eshoe~ touch t~e'b~cking
':", plate. Apply' B: I.igflt ~co.atil1g'of' lithium~.b,ase grease,

, Long-Life LUbricant,,9J A?·.. 1.9~90-B'A'· "(ESA-
" . " M1 C75-,B) 'or' "eqoivaJenft"Disc "Br~ke' 'Caliper.

. LubriQarit, D7AZ-19590'~A (ESA-MtCi72:"A) or
equivCi,lent.· .Do.not'get. tt1elubricarit qri' the' ~ini'ngs.

'·Install'the wheel;aAd····d·r'urtl and adjust the ·shoes.
4. Install the adjusting, hole cover ~on the.~':brake
,~., -, backing plate:"'· ' . ~_~:~." '. ' '~. '.. "~""

5. 'Check:·and 'adjust, tbe:'~other b~aKe' ·a~s~mbly.

6. Apply the brakes.' If the' pedal' tra~el~' more than .
halfway to the floor, ,there is too much clearance

~ b.etween the brake .shoes and the: drums. Repeat
Steps '2 and 3' ab9~~~.·. __- J ~~ .~'. ",: 'i~'" ',' , :

7. . WheQ ,all, brake ~ ~hoes .'~' D,ave ~been.~J?.r.operly
adjusted, lower the vehicle and road test ·to check

!; ~ brake operation'. Pe-rform the' ',road b:Sst only' when
the brakes will apply and the'vehicle'can be~'safely
stopped.·.. ~f ...... :, ••• :. ,-~ ,'; ,
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FIG. 6. Expanding Brake Shoes-F-2sO-F-350, E-2SQ-' ,
E-350 Rear ' ,.

Only. essential personnel shou'ld be present 'in the
immediate maintenance are~ during brake and' clutch
servjcing.:"" ,

During brake servicing" use _~ ,toxic ,-dust air purifying
respirator of either single-use ,or, replaceable' cartridge·

, type. Itn).~st be' approved by ,~he Mine Safety and Health
, Adminj~trati,on ,(MSHA) ',or by' the National Institute, of

, 'Occupational.S,afetyand~ 'HealtD" (NIOSH). Itshatl 'be
worn dur.ing~1I proced~.r.~s from ',re,mov,al of w~eels tq
reassemoly. 'An exampl~ of ari': acceptable. respirator ,is
·~the, 3M-9910 or 9920 (o~ ,'equivalent). '; "';' '

Wheel brake assemblies· must be 'cleaned carefully
:using a vacuum .cleaner recommendeq for ',use '!Yith
asbestos· fibers.. A vacuum for .this purpose is available
,frqm the Rotun~a Equipmen,t CatalQg, model n~m_ber

0~1-00.oq1" or equivalent. Similar ~vacuumsare also
·manufactured. by .Nilfish anQ Hako,.r:,Minuteman"). If
.additional cleaning is necessary,:~ ',a ,.rag 'soaked with
~w'atert or Rotunda Brake washer. Model 065-00016 or

. equiv~lent f)1~st' be used. '

Gri'nding o'r' sanding on' brake.lini.ngs, p,ads,' ~otors 6,.
drums, ,shall be done ;only while u'sing 'prop,arly 'exhaust- .
,ventilated, equipment. ,A respirator must be wqrn' while
performing these operations. . ~ - . " "

During removal of vacuum' bags," ari':',approved
respirator, as described abov~" shall be worn. Inqustrial
'vacuum:cleatlerpags cOfltaining, ,asbestos>dust, ·cloths
used· fQr ~wiping. brake' assem~lie~, an~ otger: asbesto.s- .

,,cqntaminated debris '~hall be sealed:in ,p'astic~bags a,nd
'Ia·beled wit~ .. the follo~ir:"lg w~rni~g lab:~I'pri~ted ifl.letiers
,of .su~fiqient si;ze and' contrast, ~o' Qe. rea9i.ly, visibl~', ~ri9'
,Iegi,ble: , \". . . ' . .:~ - ".' ~, '.

. ': .... ~ ~ . "" ~. .

J , ::' ,CAUTION' ",\,~,,'.), .-:.

. .' Contai,ns 'Asbestos Fib,erS ,: , ., :"> :,
.. ., .""," .' AVOid. ;Breattling "PU$t·,,' :' \', ' ,

.Brea~thing "Asb..stos "'Du's~ ,.May ,Ca.~se;
... '. Asbestosis·and ,Ca:ncer ,,' .. ' ~,_"", ,

. " . ~ .. '. ~ . .~.. ,.,..

'-AU '.as:be~tos waste 'must'" be '··~:disposed :'of fnJ"
.acc6'rdance~ with' OSHA and. En'vironmentaJ Protection
,Agency'· '(EPA) asbestos: reg~lations.' Asbestos "waste
'must not be incinerated',o(··disposed of in 'community
water ~upplies.· ~ .'

, ~, ,

MOVE HANDLE
. . DOWNWARD ';

TO EXPAND
, .: BRAKE SHOES

" ... '··f ..·.,

. H1582-1C

i ~'AII fl'oor.cleaning.in the asbestos's~rVicing area a,"~
~Iean-up of. waste·from grinding or sanding must be
done using an approved vacuum cleaner while wearing
.8 proper respirator. ' ,

REMO'VAL AND INSTALLATION: :,'

. R~ar. Brake Drum

Bronco,' F.15O-F,.25~F.35Q, E·15~E·25O-··
E·350 ;., ' Jl • "

.WARNING: DO ,NOT INHALE~'DUST FROM'·BRAKES,.,
·CLUTCHES OR ASSOCIATED' ·COMPONENTS.
INHALA'TION OF DUST CONTAINING ASBESTOS
FIBERS CAN BE INJURIOUS TO.. YOU.R HEALTH AND
COULD CAUSE 'CANCER, OR ASBESTOSIS.
COMPRESSED AIR OR BRUSHES'MUST'NOT 'BE
USED TO CLEAN '~'BRAKES, BRAKE 'DRUMS,
CLUTCHES, AN'D' ASSOCIAtED .COMPONENTS. A
·VACUUM CLEANER EQuipPED'.FOR THIS PURPOSE
lSHOULD BE ,CAREFULLY USED' TO REMOVE ANY
DUST (ROTUNDA MODEL 09~·O'0001). ADHERENT

. DUST SHOULD BE REMOVED WITH·A DAMP RAG..
ANY DUST SHOULD BE" CONTAINED IN A SEALED
AND LABELED BAG' FOR DISPOSAL. WEAR AN
,APPROVED HIGHE~FICIENCY'CARTRIDGE OR AIR
LINE RESPIRATOR· AND USE' EX:TRA' CAUTION TO .
AVOIO'B'REATHING THIS DUST. USE NON·
ASBESTOS .: Ri:PLACEMENT, PARTS WHENEVER
'POSSIBLE. ' ", : ~

,:Removal ,t

1,.., ~ai~e,thevehicl~ ~o th~ wheel anq tire a~sembly is
" clear <;>f the flo<;>r' and 'install safety stands under
. the axle. .

,"2~:; .~. Remove the .. hub cap jf -equipped, 'and wheel and .
. tire 'assembly. Remove ,th~ spring' .retaining 'nuts

,and. remove the brake' arum., ,

. :'3~' ."ch~bk"the brake sUrlace,d'r~in runout. If SLJrfaceis .
"worn or run out exc'eed the specifications, the drum
.snould be tu·rl1ed. ' "

:: :, " If'~ the. brake dr~m Will, n'ot. ,corrie off,: i'n~ert a
,: '.,' narrow ~cre~.dr.iyer. through t~e, brake ~djusting

. ,hole. in ,".the ,backing pl~t~, and disengage the
" ~djusting.lever, .. from the adjusting" s,crew. While

, ': :- ~olgit:lg' the adjustlng)ever away-~from, the adlusting
" . screw, loosen the adj4stin9 screw ·with the Brake
, , Adju~'ting :Tool: D81 L~11 03-C or equivalent.

, Loo~'~n ttle, adjusti,ng. scr~w9nly if" the ,drum
.-' cannot be 'removed. Do. not burr, .chlp~ or _
_,::'" ',' ~amage' the -not~hes in th~. adjusting screw or
..; '"ttle self adjusting, mec~~nis-:n'will not fui:lction

.".properly. ; . " '
, · if the" adjusti'ng screw ·was: IQ~Sened'" 'check '

to be ~ure ~he ~djustil,g ~ieve,r is. s'till proper~y ,
seat'edin the shoe web.' . ",

"j -' .•.. ; •. " • -

·In~tallation ,; . : " '

1'." 'Remove' theprotectiv'e 'coatirig from a', new,. drum
'with ~arburetor, degreaser. . ,,", , '

,2: ' 'Adju,st:the brakes as described in· this Section'~

'":(' :'Iri~tall th'e"dru~ onto. the 'axle shaft fl~~ge or hub
'. ~.;' 'ass~I'DQIY··1 ,.,'

. 4. In~t~1I the bra~e 'drum :retaining nuts and' tighten
, securely. Install"the wheel on ·,the ax~e shaft,flange

>,or hub studs against the drum" and tighten the
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FIG. 7 'Spr~~gReplacement~Typical
.. . ...;. ',~ .. 'J;:', , .

wheel retaining nuts to specification ':~listed at the
end of thi.~ S.ection.

flG~ ,8.:·Self ·AdjU.ti~g:,'Brake, Assemblies :St'andard~
. F-1.50 and· E-,15.0 :Rea~ and~Bron.co ... ~~.: ;~J

•• • 'PA~KING
, . . BRAKE .

-.nI'l............~.: ' ~~~~:;~R:
PARKt'NG rl(W'~""" "--l'- .) LEVER"

,8R~K,E LlNK:- , . '. ~PRING. ·0' .....

,PRIMARY:SHOE' .~,..",.~.'. ~.'" ...•.,'. " .. f?IV.~O. ~.',..HQO~,
:; :~NQiLl~I.~G:~ . - _

" " "., . .,' Aojus;rfNG, PA~KING B~AKE CA~LE

. :··~A~'~~NG~;RA~~·CABLE. SCRE~'" ~ .': ·~DJUST1NG.: ., . ;:
HOUSING RETAINER ",. . .~ ,. LEVE'R~·,' .. - '.

,.... 'j •• " "0 1;':~ JNCH REAR ..BRAKE~(Ltf-T .Si~E) " H46aS-1B
.; • '...'" • 't~ ~ "'.' .If ... • .' • '. ...,. '.

( :J:' .. ... -. . ~ :"';,' ~. -.,. . _.. "' .. ~~; '.1' '.~ ~ .. • . '. .' ~ t. • \ l

.t~ey : ll:'~s1 ,:be; re-a~sem~I~~ .- ~ri . tt)e ,'same
:PQsition,... ~ ,~ : ,: ( ,::" ~.

~~, .,·.R~,rno~e . th~, .PCirking .,.bra~~ .r. link al1d ,spring.
~'~~,~ ,D.i~connect. ·the,parki"g· .~~~~ake.~... c~ble.:·~ from the

,par:~il1g bra~~.~·le~~r.·"~",~i .' f'; . .,•... ' :: •. '

9... ·R.e.m.pve,. :!:he, ·brak;e, rS~G·on.dary ,S09.e. and
.qi§ass.e~Qleth~.,par:k,i~g;br~~~ley~r.. ,rom; .~h~ shoe

.~. by. re~oying (the 'Jeta~n~'1g.; ~cljp ~~~~, s~r~~g' ,.~asher
.,: (Fig.. ,8).··· ", " :.' ". '. ~ ,~ ;"~' ': "( ',.~. " 'L.~';'

Installation : . .c, ,l.' ,,";- .~ '~:""

1;:" 9leailth'e 'Iedg~.. p.ad·~ On the)a,cking .pl~te;",Sand,
." .' lightly to "'bare metal. '.' ,~.. .' . '. . .:' :., .

'.i'" '... " .. " .~~ ,' .. ~ ..... ~ ~.: ',J.' ~ -,/,~:~. ,,' :". .. .... ~; )': .
2. Apply a light coating. (O.·80mm [1 /32 inch]. thick) of

. tJigh t~mper~t.ure li.t~i~m ...~a:~~., grease Lpr:lg-L.ife .
:' 'Lub~ricaht, C1 AZ-19:5'9'O-BA'~ (ESA-M're75-B) ,- 'or

eqijlvale'l1!;' 'Disc", era~e:Calipe.,.. L~bricant ·(07AZ-
,! . 1'9S90~A~' '(ESA-M 1'Cl~V2~A):, 'or equivalent at th'e

poin1s where the brake shoes touch the backing
plate.. Also lu.bric~te'th~- adlusting c~ple"eye and

.. ;, the-,anchor"pin area: :":. .:-..~. ~~.. :' " t

3''-': :Befo're ·irista.lling'·the· 'r~ar ·brake shoes, -assemble
~;;'.'~',.' the' parking brake· lever on'the secohdaryshoe and
"'~.",,:, ~ecure ··\yit!l·'!~~·.,sp'rin~i: ~asher and reta,inin,g clip~

~4>':' ~,~Qsi1iori'f t~~~~'rake:sho~s'9n .~~e. packin'g piate, and
install ,tt)e. h9Id,-do~n .~pri,ng pins; springs, and

. ,:', cups.,. IrJ~tall.,.the':·IP~~~ing ..brak~· link, sp~irig, and
. was~er. Connect' ~th~.p·~rk~~g Q~a.ke cabl~~:,to. the

. parkJng prake ,lever (Fig. ~).' ~.
~ :.~ '-1.. _';'. ~, . .- ~ ~", ..' ~ '*l'. f"." -.. _-: ~ : ..:~','. :: . :-;, ' ...' .

"5.. ' :I.n~~all tt1~ a~Gh,orRin..~Jate,., (If eq'uipPr~d),: a~9·.place
.;'. - ,.~h,E;l ·paq~~'.· anc~or over-,. th~ an~~or pin wi~h the
,' ·<;:rimpe.d.~,side tow~rd;t~e. back,fng plate.., t ~ .

6. 'Instan :the ,primary. stibe~to-anchor.sprii1g·,,~using a
... : . ':.brak~ spring' rem(jv.aljihst~lIa~ion· toOlt~(Fig. 7).

,:'7,;. I.n~~~il th~' 'cat?l~ ':g~~id~' on. tt).e :secondarY shoe with
tn~ ... flan.ged "hqJe 'Jitt~d .,into" th~ tio'le 'in the

;-.' ,$e'condaty, shoe~. ,Tnread. the.' cable, ·.around the
., cable guide groove (Fig~ '8) .. ':' ... ; ',: .";'

, . '-.' J' >( ••••• ,

H4963':'A

, '\
. ,0·

'I:
, REMOVAL

~ TOOL

12-02-6
; "", ~

Bra~~ Shoe ~anc;l A~jU~~ing·S':rE~w'
F"~5·0, ·:E-150:and· Bronco :'" '
R~moVa.t.' ::.;:. ..:. -',. '. :
1. Remove the wheel':an:d drum: 'and install a clamp .

over:." th.e :enqs of tne b.rake,. cy,linder'~s shown in
F7ig. 7~.· .. . :. ~ .~ ':., ~ . .. , ";:' "' ..

2<. . Contract the~shoes, '~s ·follows: ./. :', .. '

" 1,_ .: a." Disengage' the~' adjus~in'g'<'~ver from the
, '~,:.:;~ ~ ·~··adjusting, ·screw· by' pulling 'backward on the

, '•.', 1'.;, a~justing -lever cable, (Fig~, 8). _. ~'. "

':'. ~~. b. Move' the, outboard 'slde 01 the adjusting'screw
. . - apward 'and back off'the pivot nLit as far as it
,',.·:·,wiJI'go.<,· '. '~" "I. :. '.

3. Pull" the' adjusting' 'I~ve'r: cabl~" and'" 'automatic
. adjuster ·spring., ,oown (~'Q,d tOVV$rd .thEt re~r. ,~o

unhook 'the pivot hook ,Mfrom :the' "large hole in'·~the

':..:'~ ,( s~condary ,st1.0~ ,web.·D.9··not~ry ,the pivQt, tlQo~
out of the ~ole. . , . ,

4. Remove the automatic adjuster spring, and
adjusting lever. '. ('. ·

;5~~ ,'. Rem'ove':. ~he ':. ',s~c.orn,d,ary. s·hoe~tQ-ancti~~· spring
using a brake ·spring· 'remo~al/installation 'tool (Fig.

, ,. '7): ,Using~.the same ~60.l,yremov~.the p~irtlary shoe
. t(;)-anchor" spring and unDook tpe· cable, ~Ilchor.

Remove the anchor pin plate ·,.(;.f .equippe~).'

6. . . R~move, the 9~bl~ g~ideJr~m_t@.~ ~ecoQd~ry shoe
. a. .(FIg~· 8). :: ", :,.' :.~. " .... '.:. '.' .': .:~. .. '.. ',:_ .' '::;

·7~' RemoVe'" the' shoe hold~ddWh' 'springs~ :.Shoes,
adj~sting,.~scre~, .piyot.nl,J.t, and socket. ;'Nc;»te the
:col.or and position of :each .hold~down ·spring.. . '.'. ... ." , . . ~ ,

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



. .

J.~~Br.kes, OrlJm~S,ln;gl_Cyl(n~,~,r:,:::Dyal,,:PI~ton
."•• 4 " '. '- . , • ..llr,; "... . '" ••, "' .• _ .... ,- 7~ .., , 4' , • ~ ,t -,' '-.'

. \

·H4964·1A' .

'·WASH,ER.

ADJUSTING .:- '
LEVER. '

ADJU'STING
, S~REW WASHER

'. ,'E.150,F.'5~, BRONCq, REAR,
• • ..... ~~, .~. ..,' ,JI ~.' ,.... (.... • _. ~...

..,,: ..•~ ~, '.,

., PIVOT, ',NUT,

; "lor'"

FIG. ,9 ACtju~ting Screw -and' Lever Bronco, Eand F
!.",l,:' '~'~ Series-1,SO-3S0. R~ar~.· <y".

To' find· the cause of this, 'condi'tion/' .
• ' • '- .. ;~" ,. ~:', ,,' _-i ,~:- '. • ;', ". ,- '. '., . ' ':, . ,_'

a. ,Check 'the c'able end fittings. The cable should
'. ,'compl~tely fill or extend""slightly.. beyond ~ the

"crimped section of the ,fittings. If t~is does nQt
"'~appen, the c~ble assembly may be damaged,

. , , an~q, should be ,repl~ced. .' ...., ,'; . .-
:, ;.lb. ~ :Ch-eck ·'the" cable 'guide fordamage'~' The cable

. ' . groove should-be pa~allel.to the shoe web, and .
. .·~the body o,f the. guide, should lie;. flat against the

'~"';:' "./Neb..,Rep.laqe -the guide. ,if it shows damage.
..,~.', '6;" i:Check the'plvot h'oOk on th~·I~ver ..The hook'

. . surfaces .should ·be square' with the body. on
~ .r ~, ~:'~'I> (~!~e lev~r, ,for ·pr0p'e.rpivpting.R~pair the hpok

." ~",~:. ',>,: ~ot teplace~~he~Jey~'r it~h~ h'oqk ~h9~S damage.'.
.- ,- d·.'. 'Be:~ur~' th~ ~dju$tirl"g, sc~ew "-sock~t'i~ pr9perly

~ ~ ,::' ,~~; ':)~e~te.d 'i~~ :~,he. '~otch .i.I1~.h~,.:s~oe web.,'. :-'

'ijraf<e.,Shoe .Adj~~iing S~r:ew:, i~, "~" :'
'.. •• ~... "\. I' .: ~ . ~. • ~'. • ~ ~.... ;.. \ '\ ,. .. -. • '.

~Web"LiEn:tge',D,e'sign.R~ar~E~250-E1350,F·250~and
" F-350 ,-, "" ~;!. ,'.

.Remo~~( :: ',.:J .~. ' .
. . r; ,t':

;1;. " ~ai~e th~ y~~ipl~:s~ t~~ wh.ee,ls ~9lear' ,th'e {fi.por ar:'~9
; _.. Inst~II,safe,ty",~t~n'9$under'Jbe ~axle.

'2:/:' '~" Rerti6~e 'the 'whe~1 ~~'d d:'uri,:"if "the.drum· d~~s 'no't '
,. ~:~clea\r'the brake: shoes, retract'·th·e b'rake-shoes as
" ,~sfioYin -in- Ffg. ''5.,~ : \, ,~':. ',.' ~~.. " ~ ". '~"

".:. 'i<:RemoVe ','ttie parking" brake lever· ~ a~$embly
, ret,aining 'f1ut from; behind the backing plate and
, ~r;,erT)~ye'.,~h~ par.king' br.ake lev~r a.ssemb~y,(Fig. 10).

-7 '3.,' .. R'e'~o,v~,'· t~~ adlu~tfng '''cabl.~' '$~s'e~biy' from the'
;~ahchor":pin, .Cable.. guide, a~d 'a;djusting lever.

Be sure t~e' cable·l~.Posltlon'e~ '~n, th.,s~ groove,
a.nd.n;~t ,bet~een tl1e,gulde .ar:td the-sh9:e',web..

8. Install' the'· secondary :shoe'.to-~nchor (long) spring'
·(Fig. 8).

, ?Be~8ure 'the~':cable--',enct',:IS ,not':,c,OCk~(t",or' .
;binding' ~ on, the ancho~pln wh.•'n. installed. 'Au,
., parts should ~.b,·.'flat·on~~he "anchOr.' pin.' ~emove
thEf>,prake.~cX~i~~~~".clamp., ,~", ~."'~ ,;~~,~, "

9. . Apply. a lithiu'rn~base.~ grease, -'Long-Life .Lubricant,
.~C1 ~l-·1:~590r.aA (ES~A-MtC·75~Br~O,r equivalent, or
Di$c' B~ak.e C~liper Lu~rJca,flt D7AZ-'19590-A(ESA~
M1C172-A) or. equivalent, ''to the threads and the
sop.ket~).~hd .9f '~he c'· 'adjusting':' sctewt ' Turri' the\
adj~sting":$cre~ 'i'n"o:Jhe adjustit;lQ:':pivqt nut to the
end' of the<threads·and thenJodseri':it one~half turn.

lrigtallthe,~,adj~siln~'sc~e;,tass~~bIY in th';
samelocalion', ,from' which it .\~wa$'removed.
'Interchanging- ·the'brake·. sho.~~aCtlusting ,s~r-_w,
assemblies from 'one,"side'of'the:vehicle to the '.
other' .wili cause' the .'I)'rake shoes :to retract'
rather than'··expand e'ach time "the'automatic

·adjusting m.·chanism is operated.': TO',.'prevent
in'correct iristallation~" the ' socket-·" ,end Of each

·adjusting screw is stamped with··R. or" L (Fig. 9) tQ
,'indicate their \installatiOri:or:tthe~righl orlef,t side- of
,the vehicle.' The, adjusting', 'pivot nuts '~can be
~~,distinguished "by .the humber of lines machined

',:"arolind the body ~'of :'the .,'nut. Two-:·liries indicate' a
'right hand nut; .one line, indicates' a Jeff hantf.,nut. -

10.- "Plaqe the adjusting'·socket"oh~th'e·screw,a'n(f.lnstaJI'
the:-;assembly~ ':betwe'eo'""'ttie sh.oe,'··ends' with the .
·a9justing scre~ neares~ ,'the secondary ,sh"oe. \ r'

11. i-fdok ..the cable 'h·oo~ into,th~ .ho'le in' the 'adJ~sting
lever from; "~he' :outb6ard~."pla·~e' ·.$ide~~ 'The ~dji:Jsting

":Ievers .are 'also,-stampeo·:iwith' -an R'~orL:' to, i,'ncUcate
th~ir; inst?l"ation on the .right .or I~ft hariQ -brake
as~embly (Fig., 9),. " -. . , ~. ':.,,~., ~:. : -.i~ •.

')- '\ . , ... ., ... , . ..,

,.12. , "PI~ce .tbe, poo,ke<;j -end, of-the .aQj,""st~r.,'spring in, th'~
, large hole in ,the' primary shQe.·W~b,.~·~n~ cQnnect
. th~ loop end. of the ~ 'spring- to ~ .t.h~ adjuster' lever

" '. . hole." " " ." '/ .' -:: ~ -: .~', ':. ,: ',~ -~ ~ . ,".'," :

~.3 .. ·PuH,', <th:.e.', ~dju;tej~,.<·leve~,·, ,'cable '.' ~~d~~~.:·a~to·matic
'~..;:, ",~dj~st~r, sgr1ng 90wntowa~d the/ear.t6~~·hg·age the
.:.~. ,pivC?t.. hC?ok in thel.arge ,ti~le in tne:~e¢0~_9ary shoe
, ,yveb ,(fig. 8)~ . ,~.. ~: ,'. '2 ",', ~~,,',>~~,. ~;1'.f, ~t:

'14. ·Aft~r instaliatio'rJ, ~ che·ck the' actibn':oY'the>adjuster '
, by pulling the section, of·the' ,oable':"between. the

'. ,. ',cap.I,e guide ·~nd.. ·the:. aqju~ting., I~v~r ..,toward. t~~
.,. ;. s,~conO~ry.st]()e. web,"far enough t,o;'Ji.ft.tbe,·I~ver

..pas~'a,-tootb 9n, t~e. adjust,ing screw ;:whee~1. .The'
lev~r should snap, into .position behind t~e ··he~t
tooth, 'and, releasihg the 'cable ··,s'hould: caUse :the
~gjust'er spring.. tq 'return' th¢" lever!~'-to ~Its'· :origin'al
position. This:'return action-olthe: lever wilr'turn, the

.. adjusting screw. 'Qne ~:tQ'oth. ,"- ':, "~,~. ':. / ...~f~ :. ,'; "

If pulling the cable d~es' ';16t p;oauc~ th~ actio6 '.
qes'cribea, or 'if I~ver;action .is isluggish in'stead.4f

\~ p·ositiveand:sh~~p,·check the 'positiQn'9ft~tE3"lever ..
on the':adjus~ing screw' 'toothed ~'wheel. With the

,.. , brake'il1 a v~r;tical position (~nchor,a~ithe,~op), the'
.. - lev~r'~should .contact the adju.sting Wh~el one~tooth· .

,above the center line of, the adjusting screw. If the
~:._ 90n'~Qt point is below this ·center.lin~,'tne i~ver Will

:' ,.; not ·.19C~ on .the,:~~eth in the a~j~stir~lg~screw;,Wheel,
.. /1~~ and the screw· will -not" be turned "'as 'th'e 'Iever is

'~~', act~~tedby the cable.' .... ' ". .,J:.' , '

, :~f ~ "
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Brakes" Drum~$ingle C.yllnde,r, Dual ,Piston
" ',' J. ',' t .,~ ~~',,:<t'>L'.i ,.' , ',' _ ... ~ ... ;-. " '

12·02·8

H4965-1~

~__'~CABLE
, GUIDE

PARKING.
BRAKE

Jlll AD~j:~~NG
'LEVER- :

, CABLE·
OVER

~~"""--TRAVEL

SPRI~G

_ADJUSTING LEVER

. ~ADJUSTING'
SCREW SLOTS

SECONDARY SHOE
"AND L1N'ING

.RETRACTING' "
, ;SPRING '.,' ,

PRIMARY SHOE' · : .-
,AND LINING ()

BRAKE SHOE
HOLD-DOWN'
, SPRINGS,

ADJUSTER
SPRING

, : ,·PRIMARY SHOE
, AND LINING

, "PARKING BRAKE
~', LEVER'ASSEMBLY

·.BOLT
': ; : ANCHOR

" . pjN:--~~~
PLATE

" RETRACTING
"~": '-SPRING

, ,6~ Install, the brake shoe ~djustme.nt screw ,a$sembly
with'" the slot in the' head' of the' adjusting screw"

: .. 'tow'a'rd the' primary~:' s'hpe.lns,alr, th'e',. lower
,~~ '/ ' :'retr~9,tihg spring, a9justil19 lever s~ri':l~,'adjusting

, I lever assembly, and cQnnect tbe adjusting cable to
k ~he ~djustin9,lever. Posi,1,ion the cable in' the cable
" 'gu'ide" and install thEfcable ,anchor fitting on the, '

anchor pin. ' . "., .

" '.' Instalfthe 'a,dJus~ir"g,sc~ew':as'sembli~s,In the;
same locations "rom"w~lch they were ~emoved.
.'Interchan'ging ,the brake shoe adjusting screw
"assemblies from one side of the, vehlc,le to the

,,' 'other 'will' cause'" the:"brake shoes, to, retract
, , rather" 'than expand' 'each time '., the 'aut~matlc

adjusting m~chanism ,Is operated. To:-'preyent
incorrect installation, the socket end '()f:~ach

agtu~~in9 scr,e~ js st~l'!'J?ed ~with an. R, or L ,(Fig., .9)
'to Ind~~ate their n"stall~tlon on, the right or left Side

'.~' of: .thEf ·vehicle. The' adjusting pivotnut~ 'can be ..
'..9is~i~guiShe(t, by' 'the number of , I~r:'e~, ,~~~hined

~ arqunq th~, bQdy of, th.e,' nut.. Two hnes'~lnql9ate a
.,,' . ~ rigHt' hand n1Jt; one line indicates a' left hand nut.

,7. Install, the parking br'ake asse'mbly in the anchor'
pin ,and secur.e with, the' retaining, nut b~hind th~.
backing plate. :'" '/ . ' ,'"

8. Adjust the brakes before installing the "drums as
desct~bed in this Se~tion:. ", ..

Brak~",'Wt:leel .Cylinder
• :.; f •

-·Removal ' ~

1. Remove the wheeJ~', d~um,' ,and brake shoes.
Remove the cylinde~-,!<:?-shoe connecting, links. ~

'2. Disconnect the brake'lin~'from t.he bra,~e cylinder.
, ," ", ' ~ " 3 ; Remove the brake ;'cylinder "retaining ,bo'its and

FIG. 10 Self Adjusting Brake Assemblies-Heavy Duty-' '. lockwashers, and ,then remove the cylinder from.
. E-25O-E-~50, F-250.,-F-35~, ., . . ' . the backing plate. .

4. Removethebrake;'shoe,retracting..springs. . Install~tion , . .' "

: 5. Remove· the brake.·shoe ',hold-down spring (use 1: Place the brake cylinder on the backing piate -and
Tool Number.T73l:2300-A or equivalent). from . install the retaining bolts and lockwashers. .
each shoe. " ,

',2." , Install a new. gasket. on the brake ~ line fitting Of
6.. Remove the' brake .shoes' and aqjustiOg screw equipped) and connect the brake !iIJe to· the brake '

assembly; -. . "". .' ' . _ .cylinder. '

7.. Disassem,ble the 'adjusting scre"V~ssembIY" :3. Install the brake shoes and the connecting links
between the shoes and cylinder. Install the ,drum ..

I~sta"ation. . '. and:the wheel.. '.' :.~~.
r: Clean the ledge pads on the backing plate..Sand - 4'. Adjust 'the brakes (described in this Sectlon)~:~~;'

lightly to bare m~tal. ,":. .......,. bleed the system as described in Section 12~O1';...~.
2. .Apply a lithium-base grease, Long-Life Lubricant, Brake-Hydraulic-G,eneral Service. Chec~ pe~~t, ':,

C1AZ~19590-BA (ESA-M1C75-B) or equivalent,. or operation before moving the vehicle., ~'. ~ .. :');:t':."
Disc Brake Calip~r Lub.ri9~nt, D?t Z,- ~ ~5~Q:A,(ESA.- , ' 'R'ear'; B'r'a'ke' 'B''a"'ckl-ng ',PI'a'te ". '., _ ,'t

,M1'C172A) or equ.ivale'nlto the· retracting and hold- ' 1

,·down ,spring contacts -on the brake,~ shoe$: and "'Remova'"

backi~g ~Ia~e. . '. . . L:b ' 1. On .F~-,1150-F-250, E-150-E-250 and Bronco
3., Apply a lithium-base grease, Liong-:~If;~: u, ncant~. "~'" :4 remove the 'rear wheel and brake drum.'

C,~AZ-1,9590-B~ ,(ESA~MlC75-B) or eq~~valent,. ~-:., Disconnect the brake line from the brake cylinder
Dlsc.Brake Caliper ~ubncant D7AZ-19590-A(ESA- ariqsu~!'nerge the end of the brake l.ine;Jna can
M1 C1 ~2A), or eqUival.ent. or to the thre,ads .and, containing a sr:na!1 amo~ntof bra~~ flUl<;l to prevent
s~ck~ter:ld of, the. adJuS~~~,g. scre~. ...• ....:>,' .. .' air. frol'!1 enteflng thE'! ,~y'ste":l' Remove !h~,~r~ke

4. Install<the: upper retrac~ihg"spring<on,~h~ prir(l~ry~ sho~s ~lI,d'~~ak~: cyhna~r. DIS?5)nn~ct: t.~e: p~~kl,n~ .'
and se·cbndary,§boe~ ·~s:,"$.hown In,:Elg~',.}1.9r...,,~Qd; ", . ,brake Jev~r ~rC?,m thecabl!3.. -,,:~

., PC?siti.pn th'e shoe, assembly'on t~e backlng.:plate; ;2.·- ,.If. the 'rear 'backing pl~te is b.~fng remoV~_d from '~
With the wheel cyi.lnger push rpds In the sh~eslots,. ,;', Ford 8.8 inch ring gear axle on. a,' ,F-150~E-1.50::,

.,5~ 'Install the brake shoe hold-dowf.l springs (Fig. '11)~' , .Bronco refer,to Section 15-08. For'the Dana §~e~i~:-
,Use t061 number' T73T-2300-A ,or equivalent. Flo~t., axle, installed ,on, a E-2~q. refer to,,~,ect'.~~,_

"e '
DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



,,12~02·9 '.~ ,.
. ' . ~ :" .~::. ~. .

, ,

, '~r~kes~::,Drum~$lngle.~~C·Yllt;~er, ".~~~~~I, ~,i'~jt9n

, ," 15-05. ,F.ord' Semi-floEtt reat','axle f6r F-:2S0: refer to
; "Se~.tiOn·>15~09, I,n~~gral :Ca~r~,~r Axle': '10.25 .Inch

~irig'.,~~a.r.~emove.th:~ .:C-c.liP..in; the..d~fferential
,~as;Er wfuch h:o~ds tne. 'a~le' shaft ui plaGe~· After the
'C-qlip" has~beeri remov~d, slide the axle shaft out of
t~:e:',housirig.,,R,~n19v.e't~e, Q~cking plate af,t,er !the
'axle' shaft' has' beeri~·removec;t.~'

3~, FQr backir,g plate removal procedures ,from aDana
. Full', Float 're,sr axle 'installed on E-250 HD; E-350,

~.'" "refer to Section 11'-i 4. ·F·6r.J~or(f Full Float. rear axle
,::,~, ' ',f.or.~ :F~250' '~H.D·'~nd. ',F.;3pO, r~fer. to Section ~15-09
~: .' Jntegral ·...G.~rrier "~:lxl~-tO~2~ inc~ Ring Gear.,

,". Re,rTlo\(,~'1he backin~,plate,,~fter th~ axle sh.aft has
'" :' ,b'~e~: rem,Q~~d:'. j:;:;" .• ',~:"-:',' :.:'~; ;' :': ,;.,'

installation' -.' .. '~ , ' .. '
IIf" •• -I; ~ . -1" • .. ... ., .'

:1': · 'Posit;ion ,the rear ,t)'ac,k~og plate on t'he retaining.
. ", ,.bolts~ in the!a~le ho~sing'-·~Iang~. Insert th~ axle
, ,.: ': : .shaft assembly .. into't·'the· housing, sQ- ,~he, splines

, : e'ng~ge'\the .differ~ntial.$ide ge~"', witfi th~ bearing
I.re~aine.~ s,lidin9:o~~q;th~· r~t~inirig bq!t~:·.a~d, ag~~nst

'" .. ........ .,.. ..

the backing plqt~.. ,.lnstaU the retainjng nv~s through
.the ac.ces.~ .hole in 'the ;axle shaft flange'. wan ~-25Q
. equipped with, Dan~ -semi-f.loat rear axles, install
-(~?<Ie .sh~f~~ after r.eferri~g·to Axl~ Shaft I·nstallation .

in Sec;tion 1:5~05 Integral .Carrie~, Axle~pana. On
F-250 vehicles" with Ford Semi':Float rear axles~ ,

: .re~~r to Section 1.5.-09(lotegral Carder Axle:.o.....1 0.29
,lnch.Ring Gear. On F-250 H.D with F.ord ·Full~Float

.. ,rea'r axles, re~~r"to Section 15-09, Integr~1 Carrier
Axle:'-'10.25,l'nch ·R.ing Gear..On E-:?~50HD and

. 'E-.350 vehicles ,with Daria· FOII-Flo.at ~ rear. axles"
. ref·ai'. to Section. 15-0'5 --I ntegral, Carrler. Axle-Dana'.

, : ".' " r' !",'-

Install the br~K~ cylinc;t~r and.:brake.shoe$. On'Jear
,'br~~es, connect tDe .parkingbra~e 9able to the
..Iever. ".: .~'.:_; ,... : "';~r . "

f: ~. "~ , ~

C0nQec~ the brake" line' to' the brake...cyllnder ·and
1. install the wheel and brake drum. Adjust the, brakf?

shoes (described in this Section), and bleed air"
from.. the system as described, ,in .Section 12-01-,
Brake~Hydraulic-Ge~er~l, ~ervice. ' .' ',.

/' .... , "... .-' ~ . ...:

H1430·2G' ~'

, . ~ .

SPRIN~ - 2068

....,

,.
"f"

.: ~..... '~_~......J •

ADJUSTING LEVER
". RETURN,SPRING

2A180 ' ,
•• 1 I

".; ...

PARKING BRAKE
• . LEVER :~.,.,

'•. - ·2A637'(A.Hj
'2A63S' (L.H,)

.l.
J. "

P~RKING'B~AKE~ .,\ y",' ASSEMBLY BOLT, ','.
't • ' ~

.. ' ~ .'.. :.. Jo

-. ' .' SECOND'~'~Y'
", . SHOE AS~~MB'LY

2219'

.. • •• ~ " ~ \:, .. t ~ • t

PRiMARY SHOE

.', ..
, .."._~ .. '. t' ~

,'! .,Itt, .. "

-,

." i •. "
I. . J ' ; .. ~ /

PRIMARY SHOE _. ____

, HNlNG

.. "', ~~.. ' .

.ADJUsi'fNG, '.
"q HOLE COVER

, ", " ," 2092

.. , t.~ '. ....

FIG. 11 F-250, F-350and E-250, ,E~350. Rear ,Web ,L~dge Single·:.A~Chor'Br~k~Dis'ass'~:nbled' ':..
~ , . f ,.41., 1 .~. ... f '. .' #! . ": J .' ':. -' #' : "4: ...... - " • .. ",,~ .. ', ' .)

BOOT
2206,

RETURN SPRING
, AND.CUP EXPANDER ,:,

. ASSEMBLY'~·2204.' . '.'
. ': .' CUP

:'.:2201

BLEEOER£ :' ,
SCREW-2208

~ ,

....
~

Bo6f'·
, ~20.?:,.

\

H1385·2D
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12·02~10 ,.Brakes, Drum~Single Cylinder,Dual· piston <

1. ··With the, w.heel cylinder . removed,. remove, the
.rubber boots from the ends 9f the brake cylinder.
Remove the pistons, cups, and' piston return spring'
and pis~on expander assembly from the cylinder
(Fig: 12). ,,'

2. Remove the bleeder screw' from, the' cylinder.

SPECIFICATIONS. "

WHEEL TORQUE SPeCIFICATIONS

DISASSEMBLY AND ASSEMBLY

~rakeWheel Cylinder

Disassembly

'. r

Asse~bIY' '"

,~1. , ,Co~t ~II brake cylind~r"parts with c'~ar:' "Heavy r;:>uty
'. Brak:e Fluid ,C6AZ,;'·19542-A~.::or, SA" (ESA~ ,

~ M6C25-A) .or ,~quivalent.' ."
.2. ,'}ristall the:-bl,e~der ~crew (Fig.,.,12) in the, brake,

cylinder. ," . ,

3. ·P1ace the, piston ,return spring .and cup expander
assembly, cups, and pistons in the cylinder bore,

,a'nd install a boot and link over each' end,of .the
cylinder. Clamp ,the brake cylinder pistons' against
the ,ends of the cylinder. When using a ,brake
'~ylinder repair kit follow the instructions in the
kit and use all of, tt,e p~rts provided" .'~

Torque(j) ,

E~150, F-150, Bronco ", ,~4ig.~ 112-20 '135 '

E~250, E-350, F-250, F-350 , :8-4.ig '.Whe8t 9/16-18 ,1,90' .~.

F-8uper Duty and F-Super Duty.stripped '.
Chassis Vehicles . 1M.ug.Wheel 9/16-18 . ~-:. 190 '

(j)'bcJ,Ie specifications are for:dean, drt-andi*nt-fr~dIY bolt and nut threads. Never USe oil orgr~ on studs or nuts.

SPECIAL SERVICE TOOLS

100
140

140 ,,'

'CF3943-2E

'Number; Description' :' '. -,' \ Appllcatl~n

T73T-230Q-A Hold Down Sp~ing Tool, .; :

081 L-ll03-A Brake Shoe Adjusting Gauge

F-1S0 'thru F-350 "

Universal

Universal.. .081 L-11 03-C Brake Adjust~ent Tool , ~';'

.....T_8"!,,"",,ST_-4_2_S2_-A_H_'_'_~....'_L_oC~kn_u_tW_'r.....8h_·C_h'_-:--~_~_~ .....F_-2_5_0,...:.f_-3_50__~__~ """!""-~__~~ .. -t

CH270a-2K" '

.ROTUNDA EQUIPMENT
Model Number 'De8crlpti~ ,

oo1סס-091 Brake and Clutch service Vacuum
i; 065-00016' Br~e .Pa~ ,Washer .'.
,1~

"
~rake ,Shoe. Adjusting' Ga~ge

" 108-0007~ , , Bearing Packer ' .

CH3536-1D'

"'", .....

• ~ , I

" I
, .

':' )

"
..,(.:•.:<':

"

',"!

, J .• :,

',. ,

) .~

- ~ ,

. .; ~

.' - ~ ... ~ , .

, \'

't· .. ··· I ··

: :. • 6 .. ~

, ;
'.;

.. , " ..:,.- ..
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12~24-1
;

..... '.,

s,EcrlON12~?4:,..B'ra·.kes~,Oisk-Light and Heavy:. ,'\"
",. ,"Outy;"SUdingCaliper '

:. 1".".

. ... ~. ..' (

( ~ ,

h

',' 'pAGE

LD (Light Duty) Pin Rail Slider Caliper Disc' ~
Brakes' .

The disc brake, assembly. used on F-150' (Fig. 7),'
E-150 (Fig. 2), and Bronco and F~150 (4x4) vehicles
(Fig. 6) is a pin' rail sliding caliper, single piston type and
attaches to its supporting member similarly to the dual
piston pin rail ~Iider design. . '

The ends of th~ inner shoe and lining assembly are
confined within the spindle as.sembly. An anti-rattle clip
is positioned betwe~n, the shoe and spindle assembly at

HD, ,(Heavy .[)uty) Pin. Rail Slider "Caliper .. Disc r •

Brakes '~ .

F-250~F-350 (4x2), (Fig., 1), E-250--E'-350, (Fig. 3)
'and F-250-F..350, (4x4)', (Fig.' 4), model trucks are.
equipped' with dual.piston, pin rail slider caliper disc
brakes in the front, and· conventional drum brakes in the .
rear. The system', has a dual master cylinder and
vacuum booster. F-Super Duty 'series vehicles, (Fig. 5),
are equipped with dual piston, pin rail slider caliper disc
brak~s in the front and rear. Th~'.system uses a dual
master cylinder, and a Hydro~Boost.

The disc brake is of the pin' rail slider caliper d~sign,
withtwo pistons on the same side'of the.rotor. The unit
consists of. a caliper which slides on two pins that also
attach the caliper to'the spindle (or anchor plate on'
F-Super Duty rear disc brakes). .

The caliper contains the two pistons..The pistons and
cylinder bores .are protected by boot seals fitted to a
groove in. the' piston and a groove in the. cylinder

,housing. The spindle mountil')g positions the caliper
assembly over the' rotor rearWard.'

SUB~r::ct,;~,:" .... :',' ,,",: ~ .:<:: .'; ,'''PAGE, '$UBJJ:f"t '1"-' " .':', \ ,;"

AbJUSTM~NTS' . ". ,r~ .~";', i \ I ~.\ REMOVAL AND INSTALLATION
, Disc 'Brake .ShOe'; Adjustment i~· i 12-24-6 Disc Brake Hub and Rotor 12'·24·10

Hydraulic ,Syste'm, Blee,ding.: ~ .-..• ~ .:.': .=. -'•.; •• '12-24-6 HO:,Pin:,Raii Slider 'Caliper, Brake .Shoes~ ..:'
DESCRIPTION AND OPERATION . and Linings' ,........• ,12-24-7

HD (Heavy Duty) Pin Rail Slider CaUper Hy'draulic Line Repair .:.: '. :.~ 12-24·11
Disc Brakes' 12-24-1 LD' Pin Rail Sliding Caliper, Brake S')oes, " " .

LD (Light, Duty) Pin, Rail Slider Caliper'· Disc , '. and Linings . '..."•. '...' ~.....~ ': ;..:~ ." . ,:.}~ ~ ..,.:.. ·12~24-9

. Brakes ~ ~. ~ . 'l.~ ~' ••••••••• ~ • • • • • • • • •• 12-24·1 SAFETY ,
DIAGNOSIS' 'AND TESTfNG '-. ,.. " i'-"': : Breathing. ,.Asbestos Dust ~ 12-24-7

Disc:'" Brake Rotor ~ '..' ~ . : ~ '~ ,t2:-~4-2 - ·SPECIA~. SeRVICE' TpOLS ~ .. :' .'~.. ~ , ~ ., 12-~47'13

DISASSEMSLY~,;AND 'ASSEMBLY· ~. '. ,. .. '-~.' ,SPECIFICATIONS·· :."11'·••• ~" •• '. '--~'. 12-24·13
Disc Brak'e Caliper--HD. Rai Sliding .. ,'~ •.:. }.VEHICLel·."PPLlcArIO~.., '~ .. ~'.~~ ... :_.,.': ... : ..'!. ~ 12:~4·1

Caliper ,; , ' ..0 • • • •• 12~24-11 ,; '. ....
I;)is~ ~~~ke ,~~lip~r.7":~,I.~~if.lg',·~·, T • ' •••••• ,", • " .,;,:. ,~ ,~'~" '.. ,-~,
.Caliper-L~...........•..•. ·.,it.;.....·:;.f •••·.;1~-:24·1~ ....;'~;r .,<~.' ... , .'>,.-;,'; ,; .' " .

.)"!,'. :. ..'. ' ... :-

VEHICLE' 'ApPLICATION~ the· 'bottom ~bf the 'Caliper. The
i
, outer shoe flange 'rests

against the shoe locatihgand-'torque surfaces on the
F-150~F~350 ~4x2),'(4x4), E~f5d-E-35b, -S'r'on¢o and ': caliper housing."The.'inner and, outer shoes are" not

. F-Su'per -Duty Vehicles'; . interchangeab.I~.: .' ,~; .~-,: .,., - ., ,'-J~. '. •

.. . ..., '" ' ~ ; The 'caiiper hous~Qg ,is.,a single: pi'ece 'fi,nished ca~tfng

positioned' on the spi.':ldle (k~uckle· on 4x4) .. ass.~.mbly.
: .' Pins are' inserted be'i~een the 'machined surfaces' of

the caliper' and spindle assemblies (View Z, Fig. 6).
These.. pi~s ..r~t~i~ t~~..,C?al~p~,~s t~ th,e spi~dJ~ asse~~lies.

A $ingle·.HYdr~uliq. pistQnis .Iocated'·i~ the' ..cyli~ger
bore: in ,the~caliper housing, .with the hydr.aulic fluid inlet
at thEf'bottom of the. bore. 'A 'square section seal fitted
in~o an annular groove' in-th~ caliper cyliriqer bore, and a
rubber boot seal ,the :pistdn.and .c,al,ip~( bore ·from, road,
splash and contamination. A bleeder ,screw: located
ab.ove.. th:~ 'cylinaer bore is used to bleed air' from 'the
system. . ,

- ,
FQr .F-150-F-350 (4x2), and· E-150-E-350 with .

SRW (Single Rear Wheels), the hub and ventilated rotor
is an integrally cast 'assembly. The F-150-F-350 (4x4)
and the E-350 and F-350 with DRW (Dual Rear Wheels)
and F-Super Duty series vehicles utilize separate ,hub
and rotor assemblies which are bolted together. A
single piece splash shield, bolted to the spindle,
protects the bearings and inboard surface of the rotor
from ~-road' splash. The wheel protects the. outboard
surface of the rotor and brake assembly.

, When the brake pedal is depressed, brake fluid from
the master tylinder passes into the caliper cylinder. Thi~
moves the piston outward and forces the inner shoe
~nd lining 'assembly against the inboard surface of the
rotor. ' '.

The inner lining pressing against the rotor moves the
,caliper housing, slightly inboard. The outer legs of ·the
caliper housing force the outer shoe and lining
assembly against the outboaro surface of the rotor..

The two shoe and lining assemblies clamp the rotor
in a vise-type movement tP. provide the braking action.
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~~-24-2 ~,rakes, :·Pi~k~Ligh_t'ao~ .~eayy. D~ty~Slidin~g Caliper 12·24·2

• OJ, •• ~

"

'LUG NUT

H4~-2B

: .. , \'.

.," .. <

.'~

PIN ,RAIL
.- ASSEMBLY

• VlEW,Z·

.0:;'

~ .. _I· ,., ' \, •• •

WHEEL BALANCE .'
. WEIGHT (AS REQUIRED) - ... . '.",

'F-350 WITH DUAL REAR WHEECS '.
SAME AS MAIN VIEW EXCEPT AS

, '.~' ····.SHOWN '

Refinis~ or replace the 'rotor as required..,

CAUTION: Be sure· to adjust the spindle nut to
specifications af,ter the runout check. '

COTt~R piN~72071
(lNSTI'L.:L IN'·

4.

, CALIPER SUPPORT
PIN ASSEMBLY
2C150

CALIPER . ..;':.: HUB ~J~O' ~.oTOR
28121 (LH') '.;' 'F f;i, ~ :.1102'

. ~'2~i20 (RH) 'J:~ -

~.. h '

PIN MUST BE INSTALLED SO THAT
, 'RETENTION TAB'S ARE·iN CONTACT

WITH THIS S~INDLE SURFACE TO
; INSURE THAT PIN IS"FULLY INSERTED

(4 PLACES). ITEM-MAY BE INSTALLED"·
'·'FFfOM THE OUTBOARD SIDE AS SHOWN

VIEW Y: _WITH PINS ORIENTED IN THE GROOVES
If~;:a.['.x~.,..........~ AS SHOWN IN'\(J.EW z.;

OPTIONALLY PINS MAVi' BE INSTALLED,. ;.. _
FROM THE INBOARD SlpE. '>O','~J,:'

/ : ..;'.? t

SPLASH SHIELD
2K004 (RH)
2K005(LH)

GASKET'
28160

F-250-350 (4 X 2)·:WITH.SINGLE REAR WHEELk·
LH SHOWN

, ~AIN \(I~

·FIG. 1 Disc Brake-F-250 (A~ov~ 6900~'G~WR)-F-350,(4x2)
, ; ~ ~ '. ;..:;\ ". . '!" ,.- . . .": ' J': .

~ Braking t9rqqeistrahsferred' :'from 'the~ linings .·/:~'(i::~he Rotor" 'Runout .
·shoes. For. ..F-t50, torque, from the inner._,shoe: is
transferred dir~ctly ·.to the spindle (knuckle on 4x4) :~ Rotbrrunoutis the'side-to-side'movement or wobble

.: assembly, wh,ile' tl:'l~' torque from the outer· $hoeiS:';. . of the'rotor as 'ft rq'~tes. Excessive'" runouf may cause
tral1sferre~ thr9ugh' the:,~caliper to the spindle: (knuckle' vibra~ion, pedal/p,umpirig or brake chatter. Use the
;on 4x4)' assembly.. ,,' >~ following proc~c;ture: to ·.check rotor runout.

. When the brak~ ,~~d~1 is released. "the pjston "seal ,;:,1. Ti~men. th;:"S~indle nut (front brakes only) to
:retracts the 'pi,stan, t'i(lto·4he cylinder~·.·and ·'.the}caliper :",~ .,.ehmfnate all end· play from the bearings. Be sure
'h~using"'i~lides ··~lightly_.outt>oard; .. relea~ins' ,the .br~ke~. ~. ,"tne\:hub and ·rotor can be turned. Do 'not disturb the

.J' ~J . .~. '. " ..~' rear bearing setting when" measuring .. rear roto:r
;'OIAGNOSIS ANO'f(TESTI'NG' ',. f ~ '.' "'~.> .:,~, ·~:~runout.

Refer to SeC~ion "~~~O{"Brake.;'Hy&,~Ulic~GEmeraC"" 2. ,','Atta:c;:h a dial:ipqicator TOOL~4201-C; or equivalent
, :Service, for disc b~a~e 9iag..nosis'and·te~t~,lJg·pro~epures·~· ~~ . ~ .' to some pa~.:..~~) ~he vehicle, suspension. so thf:3

,not covered below. ," . ~ .... :- :';,':' .. ~.~ .... ..,." stylus of., the- Indicator touGhes the surface of the
. ~/,"'t'. :. '.' ',' rotor. approximately 25.4·:mm (one inch) from outer

Disc Brake Rotor" ". ,',:,';, \" .... ~,::- ,' edg~'of~ ,the rotor as 'shown in Fig. 8. .;

Each ,..time the brakes are'~serViced: the'~-disc brake 3. Set ·the"dial indicator to z~ro, slowly turn the Jotor
rotor 'shou'ld be ,checked for scoring, ,r.unout, .parallelism ., ...... Qrl~ .90"'l1pl..~~e turn "and note. th~ ..high and JOw
and thickness. readings .Ofl ~.he .dial. The Jot~1 betwe~n.'·the h.!g'~

and low reading' 'must not exceed the 'specified
Rotor scoring and runout may be checked' on most runout limit. .

brakes with the caliper either on or off.. To check
parallelism 'and thic~ness, the cal,iper must be removed.

Rotor specifications are listed in the Specifications at
the end. of this Section., .
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·12-24~.3 12-24-3

INSTALL PIN
.ASSEMBLIES
IN SLIDING
CALIPER
AS· SHOWN·VIEWY

-,'
t .. ~.. ~ '"" , :, ' •

I'

.1, .~.

OUTER . ~ .. ' "
BEA~ING. "~;' :.

1216· ., .OUTER ,' ". >:~:VI'EWZ'
... 'BEARING '. P -

'RETAINING
, .... ·WASHER.,·· COTTE'RPlN . .'

..~,.'»" .1J95·' ~2::L~'I'N -'

. DlRECTlON,SHOWN)

....•. :.. {

'HUB'AND
ROTOR·1102

PIN ASSEMBLY:-. 0'.

2C150

·1201

.GASKET
2B1·60

PIN MUST BE INSTALLED SO THAT
AETENSION TABS ARE'IN CONTACT

, WITH THIS SPINDLE SURFACE TO
.INSURE THAT PIN IS FULLY INSERTED

(4 PLACES). .
ITEM MAY BE·INSTALLED FROM THE .'

OUTBOARD SIDE'AS SHOWN-.WITH PINS t,

ORIENTEQ.IN·THE GROOVES,AS,,'
·SHOWN IN VIEW Z. .:.' ..:'

OPTIONALLY PINS MAY BE INSTALLED!

F~OM'~H;c~~OARO~S~ID~E~.~~_

It-jrt '.'

:F'G. 2 Disc Brake' System~E-.150 I

'. ~. .~

PIN MUST BE INSTALLED SO THAT RETENTION TABS 'ARE IN', ;., .....
'CONTACT WITH THIS SPINDLE SURFACE TO INSURE THAT' '.:.~ ~.':.'~:

. PIN IS FULLY INSERTEO-(4 PLACES). ,.~..
ITEM MAY BE INSTALLED FROM THE O.UTBOARD SIDE AS

SHOWN WITH PINS.ORIENTED IN THE GROOVESAS SHOWN', .'~'~"
~: IN VIEW .2 . .

._""

.~ .
_.......

....
"

4..,. :" .. ,.

"H3453-20,

. ,-~'" . .......... : '.~ .

'" >,~. . - ~ . .E-350 ~.
.:. 'W/DOAC REAR WHEELS': >

. :' 'SA~E ~SMAIN.VIEW.E~CE~T .~S.SHOWN;

\ ,

-~ .."

'SC~EW .· .. 1. 0

7-l0·N·m··:···.'··· ...
.~: (5:..7:5 'FT-L~r . r
, ,,' .~ ; -" .. t .: .. ,

HUB AND . ",
- ROT.OR:1'102' .

.. • _.4 ",..~~... >, •••• l. ~ ••: ~ .=

~ :." ....~,.

, .. "' ':' . INNER
. .~. BEARING~ ~ :

·4221'
t.".' ~ ~.'

f-'o • ..

~ .". .
GASKET

-SPINDLE

>- .. " •• '

.': ...~ - ~ ..

•~ "-'Y.-
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'12-24-4 Brakes, Disk-Light and· Heavy Duty:-+Sliding .Caliper ,12·-24-4.

VIEW v.~

~

CALIPER ASSEMBLY
2B120(RH) ~
2B121 (U;i)

PIN
RAil

.~'

PIN ASSEMBLY',·

PIN
RAil'

VIEW FOR F-250 AND 350 (4 X 4) _
VIEW V

H4951-2A

,~FIG. 4 Disc Brake System-F-250, F-350, .(4x4)

VIEW Z

~
SPINDLE

PIN RAIL,
A~SEMBLY

CALIPER

ASSEMBLY. ASS~':BLy ~

.~: '- GREA~E
SCREW RETAINER

7-l0-N·m
(5-7.5 FT-LB)

SHIELD

SCREW·
100-120 N'm

, (74-89 FT-LB)

,',

, HUB
, ASSEMBLY

.:
','

.: ~.. ..

OUTER 0 '. "
BEARING . ,UTER

RACE ;..B~ARING
. RETAINER'
":,. WASHER' ',.~

OUTER
BEARING'

H6274-2B

Measure the thickness of the rotor to determine if it is
within the 'specifications'listed'at the'end of this Section.

..Disc brake ',rotors have ,a ~minimum thickness dimension

. :, ,'-',Zero both indicators and rotate the rotor while
w'atching both dials. If the total readings of both
indicators exceed the specified limit for parallelism, th~

rotor must b~.- r.eflni~hed or replaced.

Rotor Thickness

.Parallelism '

Parallelism is the variation's in the thickness 'of the
ro,or. If the two rubbing .surfaces of th~ rqtor ~re :'not
parallel, ,the rotor may cause excessive' pedal ~ravel~ ~

~ pU,lsating p~dal, or noise: ' T, ' 1

..
..Two methods can be used to· check if the tWo' faces

of' a rotor are parallel. A micrometer qan .be used to
. m~asure the rotor thickness at 12 .points approximately
3Q degrees apart ~nd 25.4 mm (1 ,inch) from the outer
edge C?f the ,rotor.··'

The -'other method, is to measure the rotor on a
precisio'n' fathe designed' for' 'machining" disc-' brake ,.
rotors. Attach two dial indicators, one ~n each sid~ of

. FIG. 5 Disc Brake Syste~F.Super Duty ChaSsis Cab, 'Stri~~dCha~siS and Motor Home ChaSSjs~TypjCal
" ' ' " ~,,~;:'~. / ' ,.;", .' '

, , '. ~"-:'th~ 'rotor; s6 that the stylus of each indicator contacts
. the. rubbing surface, directly opposite each other,
approximately 25.4 mm (1 inch) from the outer edge of
the' rotor.,' t ' .
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Brake8,'DI8k~Llght and Heavy Duty-Sliding Caliper 12·24·5

PIN!RAIL
-ASSEMBLY

VlEWZ
'~

BRAKE
SHOE

~VIEW W .~.

PIN
ASSEMBLY
2C150

~
,....

.\

.',.:"-

":~"'.')"
'~

CALIPER
SUPPORT
BRACKET

VIEW ,FOR F·150 AND BRONCO (4X4) VIEWZ·

H4952·2B

:FIG. 6 Disc Brake System-F-150, (4x4) and Bronco

,.: ',' ./'

. ~. .
.. 5 I \ .... ~. .."; i;. ' ,

.t,' _

.',

VIEWr'Z "

"'. ,CLlP-28164

VIEW \{. 1~ ~ ,

CALIPER 'SUPPORT""

"'~R~rET .

... ~.

.. ;. ..

, t ~ ..., ~-::~

~ ~

to" '\

,'t... ~..

_,"f;;,.·J .,

conER PIN
642569

MUST BE INSTALLED
IN DIRECTION SHOWN

....,/

.V ,::,~: - '~J /';'

'.' ~'~ ,', .. "." ii., .':;., :

Nut: {
374504

.. WASHER
, . ..- -.1195 '. LOCK NUT

<. ,\~ ; , 374536 '

, n

CALIPER
28120 '(RH)
281,21 (LtH

~'(\; PIN
2C150

"

SPLASH SHIELD .
2K004 (RH)

, 2K005 (LH)

• I. • ~, ~ , ... ?, .

- .~ \

'. ,

oJ< ~

PIN MUST BE INSTALLED SO THAT'
RETENTION TABS ARE IN CONTACT
WITH THIS SPINDLE SURFACE TO

INSURE THAT PIN IS FULLY INSERTED,
(4 PLACES), ITEM MAY BE INSTALLED

FROM THE Ou;TBOARD SIDE AS SHOWN
WITH PINS ·ORIENTED IN THE GROOVES:

AS SHOWN IN VIEW i, . ~

OPTIONALLY PINS MAY BE INSTALLED
FROM' THE. INBOARD SIDE.

. '~.

. ~ ...• . .~,
......

, ';" ,... ~ "I
. \, .. -""'.
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12-24-8 Brakes, Disk-Light al1d Heavy Duty-Sliding Caliper . 12-24-8

(minimum wear ,thickness or discard thickness). This is
.not, the,· refinishing-,dime~sion.. ., .
CAUTION: Never refinish a rotor to'~ the minimum
wear. ~r discard thlckn~s8.·· :
Refinishing ,-.
. 'Use a 'disc brake lathe to' r'efin'ish the di'sb ~'brake'
rotors. (Follow mahufa'ctu,rer's instructions).

-':. ,R'e'place the rotor when the overall thickness is at or
; below the specifi.ed' minimum thiekness' shown .on the
rotor. ,R~f~r to Specifications at th~ end' of this Section

,'for'minimum (discard)" rotor thickness, maximum brake
surface lateral runout, thickness'variation, and surface
finish.'" .' l::' '

ADJUSTME'NTS

Dis,~Brake. Shoe Adjustmerl't ~

" The ~disc brake assembly 'is designed so~·that· 'it' 'is
inherently self-adjusting and requires' no manual

.,adjustment. , ~. , ,
_, • A

.~. Automatic adjllstr)'lent, for lining ,we~r, is achieved by
·th~ .. pis,on sliding outward in the, cylinder bore. The
piston .assl)mes. a new ,position 'in the cylinde~ .and
,~ain~ains the corre,ct adjustment. .' ,

,H,ydraulic $y$te~' 8le,ding ,.. ' ,. .
When any part of, the hydraulic system has been

disconnected for repair or ,replacement; air may get into
the lines and cause spongy pedal~ctio.n. This requires
the bleeding of the hydraulic system after it has been .
properly connected to be sure all air is expelled from the
brake cylinders and lines~ The hydraulic system can be
bled "lanually or ,with pressure bleeding ,equipment such
as the Rotunda Brake Bleeder' model t04-00064 or
equivalent.

-, .' When bleeding' the brake -system, bleed one brake
cylind~r at. a time, 'beginning at the cylinder with the
longest hydraulic' ,line first. This: will" be the right 'rear
brake, then' bleed the left rear brake. Next, bleed the
rear Anti-Lock arake System Valve if ~pplicable. Then
ble~d the right front brake~ 'finally the left front brake.

.K~ep the master- ,cylinder reser:voi~" filled with' the
specified' brake fluid duri,pg the bleeding' operation.
Never use brake fluid which has been drained from the
hydraulic system.

Manual Bleeding
Bleed the frohtand" rear hydraulic brake systems

separately. Bleed the longest line first,on each system.

TOOL-4201·C

H2581-1D

FIG..8 ;Checking Rotor Runout(Typical)

DO NOT allow the reservoir t~ run dry during the
bleeding, operation. Keep the, master cylinder
reservoirs filled with Ford Heavy Duty Brak,e Fluid
C8AZ-19542-AA or.BA (ESA-M8C25-A) or eqUivalent
DOT 3 fluid. Never· reuse ,the fluid 'that has" been
drained from the hydraulic' .y.t.m~,' ·
1. . On the master cylinder, loosen th~ '~ast~r cylinder-

'to-hydraulic line' fitting. .. " ~ ',! ' , . ,
..' . , " ~. ~ .

2. Wrap, a' shop, cloth around the .tubing below the
fitti~g to apsorb escaping brake .fluid.;

3.' Push the brak~ pedal down. slowly to the floor of
the cab. This will force air trapped in the master

. ," cylinde.r to· esc~pe ~t th~ f.itting. :,:" "
:4. Hold the" 'pedal down and tig'hten the 'fitting.

Release the brake pedal. Do not release the brake
." pedal until the fitting is tight~ned"or air will. re-enter

, the .master cyl~nder.'" '~"" ' ',,';
5. Repeat this procedure until air'c~ases to escape at

the fitting and the brake pedal'is"firm.·'

6. Place a'3/8-inch box wrench on the bleeder fitting
on the brake wheel cylinder. Attach a rubber drain
tube to the bleeder ,fitting making ,sure the end'of
the tu.~e fits snugly around the bleeder fi~ing.". .

7. ' SUbmerge the. free end of the tube in a container
partially filled with clean brake fluid~' Loosen the
bleeder' fitting approximately three-quarters of a

.turn. ", '.,. "

,8. Slowiy push the,' brake· peda',' ~II' ttieway doWn.
. .Close the·bleeder fitting, and return the pedal to
~.I the fully-released positio,n.' Repeat this, opera~ion

-. until air bubbles no, longer. appear at' .ttle
subr:nerged :end of the' bleeder t14b,e~

, .
9. When the fluid is completely free 'of air- bubbles,

close, the bleeder fitting and remove ',the t;lleeder
tube~' '" ...,"

10. Rep~.at ,thiS'"procedLire at the brake.wheel cy'linder' .'
on tne opposite ·'side. Refill the master cylinder
reservoir after each 'wh~eel Gylinder is 'bled. When
the bleeding operation is complete, fill the ,ma'ster
cylinder to within 3mm (118 in) from the top of ''the "
reservoirs: ' - "

Pressure Bleeding
, " Be sure the ..ble~der 'tank contains' enough of "the
specified brake fluid ~o. complete the bleeding "oper~tioh.

Charge the tank with approximately 69-206 kPa.,(10-:-30
psi). Never exceed' 345 kPa (50 psi). ~ever use brake
fluid that has been drained from the hydraulic
sy~tem. Bleed the longest 'lines first.

1.: '¢Iean all dirt from the master cylin'der. rese"\'oir
cap. ,~

2. Remove the mast'er 'cylinder reservoir "cap and fill
the master cylinder re'servoir' with the specified
brake fluid. Install t,h,e prey-ssure, bleeder adapter
tool or, the master cylinder, and atta~h the bleeder
tank" hose to the 'fitting, on the adapter.'

M~sier cylinder pressure bleeder adaijter tools are
'available from the manufacturers, of pressure
bleeding 'equipment. Follow'· the .manufacturer's
instructi~~s w/hen ,installing the....adapter.

3. Place a 3/8 inch box' wrench on the bleeder fitting'
on .the ~right rear brake wheel cylinder. Attach 'a
bleeder tube snugly to the bleeder fittit:lg. \ '
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'12-24-7

REMOVAL AND ·INSTA~LATION

~. ~.. • t •

.. ........ \.: -t .• ~ ..

-, ".,.

, .

COnt'ains-:Asbestos Fibers!, -r',:J."I:. ::: ,.:';

. .' " 'Avoid $re'athir'!g D~S~.~':" ','
~ - ..

· I', . Breaihin'g' Asbestos Dust' May ,:Cau'se' ' ...." ..:'
;. • ~. _ • I " ;~. .. r ~ Ii ....:

Asbestosis and Cancer

All :asbesto~ 'waste must" be' disposed in·accordance
~ with OSHA and Environmental ,Protection Agency ,(EPA)
"asbestos .regulations.. 'Asbe'stos waste- must ,.not ·be
in9~nerated 'or di~po~'~d in .community water 'supplies.

"All fl66r cl.eaning i'M. the asbestos servicing ar~~ ·.~nd
cleail:~p of',waste f~om' grinding qr .sandrng·:.rnu~r,·be
done using an approve~ vacuum ,cl,~'aner .whil,e ~e~r.ihg ,.

· a. p·rope~. ,re,spira~or .. , .'. :. ' ..:~ .','. ,!'".' '~

, p'

'. During brake servicing, use a';~.oxic dust'air purifyil';lg
respirator of either single-use ·or replaceable cartridge
type. It must be,'apprqved by the: Mine $afety: and Healt~

Administration (MSHA) or by ~ the N~tiori~I,ln~titule.~·\bf
Occupational Safety and· Health (NIOSH). 'It shall be
worn during all procedures from removal pf wheels to

, r~eass~rJ1bly..An .ex,ample of, a,n, acceptable r.espirator is
'the 3M-9910,.'or 9.920 (or ~quival~nt). . ',", ". "

" ", ~ • • I ." '" _ ~. 1 ' .., • . ,/"

" .Wh~el brake ~ssernblies' lTlust b~, cleaned .using a
~v,acuul1l cle~n~r \reGqmmended; for U$~ wit~ ~sbest~.s
·.fibers. A, vacuum 'fqr this ,purPQs~ ·i~ ayai,labJe frol1l,t,he
:Rotunda ~quipm~~t Ca~alog model 09J-o.0001. ,Similar
:vacuum~ are. alsomanufacture~ by Nilfist) an~:, Ha~o
("Minuteman"). If additional cleaning is necess~ry,',a

rag soaked with water ~or a Rotunda Brake Washer
model ,065-00016 or equivalent, ·mus~··b~ us~d..

. Grinding or sanding. on .t;>r~ke linings" pads, r.otorsor
drl:lms, .shall'be d9riE! on'ly while 'using properly exhaust
ventilated ·equipment,· A respirator must be worn -while
performing, these' operations. . " .: '

During .removal of vacuum bags, an -approved
··.fe$pfrator, 'as 'described 'above, 'shall be worn.' Ind'ustrial
v~cuum cleaner bags containing' asbestos dust" cl9ths
.usedl

, for .wiping brake'assemblies, and other asbestos
con.t~minated debris shall be sealed in plastic bags arid
labeled with the follo~ing, warning I~bel printed i~ lett~r.s
of sufficient size and contrast to be readily visible and
"legible:· .." ,".

,~D P~n~ail$li~er. Caliper,B~a~e ~ho.es and
Linin,gs . " ".. '

F-250, F-350, E-25Q-o-E-350, F-2~o-F-350 (4x4),~ F
Super Duty, Chassi~-Cab, Commercial Stripped,

: Chassis and Motorhome Stripped Chassis
; '.' . l •

Replace shoe and linihg~assemblies as follows when
the lining is \yorn to a mif'imum thic~ness of 0.794, mm

. (1/32 inch) above the backing plate., Always replace ~II

: shoes and lining assemblies on an,axle. Never service
: one wheel only.' .

Removal
.,:c'

,: 1. To avoid ~'fluid .qve,Hlo~ when the caliper pistolls
, are press~d into' the caliper cylinder bores, siphon
. , or ,dip part of~ the~::brake :.fluicf out of the master ;
1. cylinder reservoir. Di.scard' the removed fluid. :'

; . ~ .

~ 2. ~ . Raise .the' vehicle' and install" safety stands.
Rem'ove tne front .wheel and tire assembly. :.

'4~ Open the valve"'on' ,the bleeder tank' andfadmit .
", pressu'riied ~ brake 'fluid to the, m'aster cyliAder
reserVoir: ." t·. ..:.", ~ .,'

l&.~ .'Subme~ge'the-, free, end ~f t~etlJbe'jh a:'c6nt~i~er
partially filled with cl~an brak.e 'fl~id~ .Efhd 10Q's~'n ,the
bleeder fittirg: ", .... . " , '

'6:' ; 'When ~:ir 'bubbles' no ~onger :appearJri :the fluid at
. the submerged end of~the bleeder tube, clOse the
)·.,bleederfitting<.and r~move the...tube. .<. t,'

7. Repeat"Ste'ps -'3' th'rough'6 at theo'pposite/wheel
cylinder. On ,,·frQnt. brakes, bleed, the.righ' front

,caliper ·first. ""., ...., . ''':

8. When the bleeding" operation is completed" close
the bleeder tank -valve and remove· the tank hose

.! ..~,. ·.··from· the ,ad.apter.. ·fitting.· .. '~" .' ...'

9: Remove the pressure bleeper adapter tool. Fill the
master cylinder reservoirs, with the specified- brake

... fl~id to·wi~hilJ~mm,(1.(~in) from the,~op of.the filler
nec~ .. ·lns1~1I; the' master cyl.in.der c·oyer. ~ .

':SAFETY'· " Ji'"

. <'i,,··
" ..•• •. ,1.' •

:Bre~thing :AsbestosDust. .... i'

WARNIN~:'DO NOT iNHALE' DUST FROM BRAKES,
CLUTCHES .OR ASSOCIATED. COM.PONENTS.
·INHALATION· Of IDUST CONTAINING ASBESTOS
FIBERS. CAN BE'INJURIOUS TO·YOUR HEALTH AND
COULD CAUSE CANCER OR ASBESTOSIS.
COMPRESSED. AIR OR BRUSHES MUST NOT BE
U'S~P :TO'", CL~AN . BRAKES" BRAKE' DRUMS,

,S~~Ln~E~L::~E:~~~T~~~~Di=cf.?~~~:~~~~~s:
SHOULD BE 'CA'REFU'LLY USED T0 REMOVE ANY .
DUST (ROTUNDA MODEL' 091-0(001). ·ADHERENT
DUST'SHOULD,jBE flEMOVED WITH A.DA~P. RI\G.
ANY DUST.·SHOULD BE"CONTAINEDIN A SEALED
AND LABELED BAG FOR DISPOSAL. WEAR AN
APPROVED HIGH EFFICIENCY CARTRIDGE OR AIR
LINE' RESPiRATOR AND USE EXTRA'CAUTI'ON TO
'AVOID: B'REATHING THIS'- DUS'T~ USE NON
ASBESTOS ~EPLACEMENT PARTS WHENEVER
POSSIBLE~' .' Po -r ' . . ,

The " fOIlO~/i~g: .'proc~dures are" r~corn,mended to
minimize asbestos dust exposures during brake and
clutch servicing of trucks, tractors and, trailers. These

,procedures are consistent with aspestos. regulations set
;forth ,by, the.,' Occupa~ional .·Sat,ety'.; a,~d . Health
·A.QI'"fI'liistrat~6n(OSHA). Adherence t6 these procedl:J.r~s
,,~ill ~Iimin~te ,~xp.Q~u,r~~ to', asbestps. during br~ke.and
cll:Jtch servicing... i·,·.. . '. :..• '. . .' . . '. -:.:

, .... " " . ~' . ,.".. '.. .1.

An area should be designated for all b(ake and·l.clutch
services. Entrances to this area must be posteq with the
following sign: '. " . ".' ~: ·

• ','.'.' '0 ASB~STOS
, i " ~ _, .

Du~t Ha~a~d ,
-. "~ Avoid Breathing.' Dust .,'

'!Ve~~ "Assign~d -~roteci've. Equipment:
r ," • ~Do. Not. Remain in'Area Unless Your Work
~'. ~.~~ i' ~'j, ,.' ." '. ' ,Requir'es '~It " ", " , '.:.'

~'~ :, ~,.' ~~Breath'i~'g' Asb'estos Dust, M~y .C~use···

" Asbesto's'is and Cancer.' .
.' ,": Only essential pe'rsonnel' should be.' present" in th~
;. immediate· 'rrlairitenanc~ 'atea; during brake. 'and" clutch

servicing. " .'.t; .; " ,
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12-24-8 '~r~kes,' 'Disk~Light- and ~eavy,Duty~Slid'ing Caliper

:3. Place an appropr'iate' size' C-cla'mp on the calfper
'(Fig. 9) and tight~1'1 the clamp to bottom the caliper
pis~ons in, the cy,linder bores. Remove the clamp.

NOTE: Do-not use~a screwdriver or similar tool to
pry piston away from the rotor. .

4. Cle,~n ex~ess· di~. ,from area around pin ta~s. ,;.

5. Tap upper. caliper ph, towards inboard side until' pin
tabs touc~ ~t,~e spindle face. , ': f' "

,6. 'Insert· a' screwddver into the slot' provided behind
the pin ta~s' qn, the inboard side of the ,pi~.

7. Use needle,. nose pHers to compress the outboard
end of the.: pin 'while prying;' at the same, time with
the screw~driver, until the tabs slip into the spindle
groove (Fig. ,10). . '

.8. p,lace one end of a punch (approximately 7/16 inch
:diameter) against. th~ end of,. the caliper pin and
drive the caliper' pin ,out of 'he caliper ,sl,ide gropve.

9. Repeat removal procedure for lower 'pin.

,:,NOTE: The tool, ~ho~n in. Fig~' 11: may be fai:iri~ated·. to
~,~S~ .for pin removal.in, place of the pners and punch. Use
tt~e, tool ,as. follows: ' , ' ,

• Place the notched end of the tobl over the narrow end
,of the pin.

• The "V" notch iA the: tool is'used to compress the pin
retention tabs, while driving· the pin oU,t of t~e .caliper
slide -groove. " ' " , 't. "

10.' Remove the caliper from the'rotor. If the' caliper is
, to be removed for service,' remove' the brake hose

:, from th'ecalip'er. ,-, ?,~.' •

:. CAUTION: 'Do riot 'Iet"'tt)e' caliper hang' by the
"flexible h'ose.' The hose 'could" become
"stretch'ed or'twisted and cause premature

,"brake 'failure.'··' ':, '-:-r,'

11. ' Re~o~e the outer a~d 'in'ner: lini'ng and remove the
-'. ',; .anti,.ratt~~' ~~~irig. I" ~ " • " .

Inst~~lation '., .)
1. :/;,lnstall new'jnner' and o~ter··shoe. Install anti-rattle

:, spring., Always replace all· .shoe a~d' lining
assemblies ',on an, axle. Never service one

,'Wheel only. - . . .

H4955·1A

12.7mm

"':'1" ' 177.8mm _,'_._......,.1(1/~T
CHI

, ...
" ~------- -(7 'INCH) ~

'!'\,)T
. NOTCH

CUT/GROUND,~ . ,STEEL BAR '. '
STOCK

IN END q.F:, ROD.

FIG. 10 'Compressing Spring Tabs,

H7058-1A

FIG. 11' Caliper·, Pin Removal Tool .0-

NOTE:' iher~:', is's' raised section" at one end' of
each" shoe' so that' installation can be made in one
direction only.- '

• 1 ~ , : ~.~ _ _

2. Install the caliper ·on the 'spindle, making sure the
'mounting surfaces are free pf dirt,aod lubricate the
caliper 'grooves' with Disc Brake Galiper Slide
Grease, J D7AZ:..1.9S·90-A (ESA-M1C17'2~A) or
equivalent.

3. Position :pin'with" the pin ,'retentio'n "tabs <oriented"
adjacent to' the spindle groove (Fig. 17)". '

4. Tap· the, pi~ 'on the outboard end ':.vith' a .hammer.
Continue t.apping the pin inw~rd until the re.tention
tabs on the sides' of the pin contact the spindle
.face. Rep~at procedure for the lower pin.

• • ~ • • '. . • t :"

CAUTION: .During the' installation procedure·do not
,allow the tabs of "the' caliper pin to be. tapped too far
into the spindle groove. 1-' t.h.is happe~s it, will ·be '
necessary to tap the other end of the calip~r pin

. 'until the tabs snap in~o place~ The tabs on each end
of th'e calip'er pin must 'be'·free ·to catch "on the
spindle flanks. See Figure 18.' . .' ,;",

5. 'If removed', Install the brake "hose, to"; the "'caliper
and bleed the brakes as described in Section
12..01 ~ 8.rake,~Ydra~lic-General SerV(ge.-". '. . ~ ; .

6. Install the wheel and tire assem~ly.·

, H4954-1B

C-GLAMP
END OF SCREW'

AGAINST OUTER' SHOE

, CALIPER ' .. ..;

, FIG. 9 Bottoming' Caliper Piston ~. ,
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,12-24':'9 .Brakes, Disk---Light' a~d Heavy Duty-~lidlngC2IIiper :12-24-9

H4148-1 A
.:t .} ..

:", .,.

FIG.' 13 C~mpressing ~Pin Tabs "

" ~

FIG. 12 Bottoming Caliper Piston (Typical)

. 7. Lower the vehicle, check the brake fluid level and
fill as necessary. Check brakes for proper
op~r~ti~n·. .

lO Pin -Rail "Sliding .Calipe.r, Brake Shoes 10. Remove jhe caliper,from t~e rotor. if the,.'caliper 'is
and Linings. . , .,..' to .'be'removed for serVice; remove' the brake hose

, "0 ~... from the caliper. If ·the· caliper is', not goirig.. 'to ·be
; F-150 (.4~·2), E-'150, Bronco, F-150' (4x4) removed, wire it up to the vehicle to avoid damage

Removal' " to the.brake hose. .. ." ': ' ..,,:,':

Replace shoe andJining -assemblies a~.follows when 11. Remove the outer lining. Remove the anti-rattle
the linir'lg: is worn to a' minimum thickness of 1.5mm .clips and 'remove the inner- Iil1ing. .'. '. ,

, (1/16 inch) above the shoe plate. "Always replace all Installatio'n " . .::.,a ~, ··f

shoe and lining assemb'ies on an axle. Never ' . , ,.;
; service one wheel only~ 1. i,Place a new anti~rattle clip on the lower end of the.

1. To avoid fluid overflow ,when the caliper piston is i~~er ~hoe (Fig. 14). Be sure~th~ tabs on' the clip
pressed into the !caliper'cylinder bores, siphon or ar~ positioned properly and the Clip is fully seated.
dip part of the brake.fluid out of the"master'cylinder 2~: PC?sition ,~he,.inner ~shoe and anti-rattle clip· in the
re.servoir. Discard ,the removed fluid. $hoe abutment .with the anti~r~ttle clip. tab '~gainst

2~" -Raise thevehicleand.-· install .safety stand~. ~<. ttle sh~.e, ~9utment ~nd.the loop-type spring away
Remove a front~whe~1 and,. tire assembly.- from the rotor (Fig. 15). Compress the ,anti-rattle

clip and slide t~e upper end of the shoe in position.
·3. . PlacEl an eight-inch C-c1amp on the caliper (Fig. 12) 3. i~s''tall the" o'u'·t.oer s·h·"'o:e'. C·rlom"p oO~'o be'n'd' o·'ul.,te·oro shoe

. ~o and tighten the qlamp to bottom the caliper piston

.... in the, cylinder bore/Remove ,'the cla,mp. . tabs to preve~t shoes from rattling in caliper. '

NOTE: Do not use a screwdriver or similar ~tool ·to 4. ,Install the caliper on the spindle, making' sure: the
.. , ~ ,pry piston .awaY. from the ;rotor. .1 f ·mounting:surf~ces are free of dirt and lubricate the
':4..,:·'CJean~.ex·ces.,S dirt from '~area .,a·round· "pin t,~bs. ~o caliper <grooves with .. ·,.Disc Brake Caliper Slide

". -; ,', Grease, 07AZ-19590-A ..(ESA-M1 C172-A) or
".- 5. ,', Tap: upper caliper pin ..to~a~dS 'inboard si.d~ until pin equi~alent.

: tabs touch the spindle face. ~" , '. 5. Position 'pin with the pin' retention tabs oriented
, 6. ',Tl)se~ a ,~cre'~driver into the slot pro~iqedbehind adjac~nt. to. the spindle

o
groove F:=,ig. 16.

'tne pin.ta~s.~n".t~einbqard:~ide'ofthe'.pin. NOTE: '00 not use'the"bolt and nut 'with th~ new
7. Use ne~dle nose pliers to compress the outboard pin. ,,'
.~;. .' endc5f the"pin ,while· prying at' the· same time with .

.. . the:s'crewdriver,lmtirthe:tabs.slip into the.'spindle > 6. Tap the pin on" th~ outboara end with a hamm~r.
..,' ' · g.roove {Fig~··13)~·. : .'., _ ... ' ,,' Continue tapping. the pin·fnward.until the retention

8,. Place o~'e ehd ola punch"(ap'pro~imat~ly 7i16'inch tabs on tHe Sides,' of the pin"contact the spindle
face. Rep~_at'p·roc,edur.e. for the lowe~ pin. '

-. 'I,: di~rnet~~) against- the e_od··of the,..,caliper pin and . , '. ·
-. ',dri¥e t~E:) .C,aliper.pin 9~t~of the.·caliper slide groo~e. CAUTION: During the:lnst~lIatiori'proceduredo not

". o. . , allow the tabs of th~ caliper pin to :be tapped too far·
'.~9. ···.~.ep~at~e:m6val··~procedure 'for lower pin.·~ ". into the spindle gro~.ve. Jf this happens it will be
·~'Nq·T~::·T~e:'·tooi~hown in;:fig.,:·11 r;n~y be f~bric'ated' to ne~e~sa~y to .~~p :·t~e,;qthe! end of the caliper pin
,;.us~,fQr,pir)~re"1ov~1i~pla~e.ot>thepliers:~nd punCh. Use until ~he ta~s snap:int~.pl~-ce. The tabs on each e....d
the tool as follows:. o~o , ..~~ ." , I ' '., '. of the caliper pin MUST be free to catch on the

.' •. Place the,notched end of the tool over the narrow end spindle flanks. See FI$Jure 1"? "
,,::~;"Of:Jhe /pin;~·..· ~,:' . ';'.' . ;.,' : ~ . ..... , 7. If removed, .install the brake.' hose, ~o the. caliper

Th' ,~vo,' . " . . '. ,', and bleed the brakes as described in 'Section
• 0 e '.'. notch, in th,e topl is used to .compress· the pin 1'2-01, Brake,' Hydraulic-General Service~
. retention tabs, .while driving 'the pin out of the caliper .... . .' ,. ,. " , . ". -

slide groov~: ;~ . ,;' '. '. ' , .- 8. Install the wheeL and tire ·assembly.' -
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12-24-10 Brakes,' .Disk....Light'aodHeavy Duty~Sliding Caliper 12-24-10

·H2546·18

. FIG. 14 Installing Anti-Rattle C'iip-'On Inner.Sho~' ~,
H4149-1 A

. :".. ,: ;f t .,.~.. ~,. .. :~. ..... .......

AFTER INSTALL-ATION'INSPECT
TO INSURE THAT PIN TABS ARE

~ FREE;;TO CONTACT SPINDLE
FLANKS ON EACH END OF PIN

~

, ....

;, ~ J ..
Installation,',,;· f.' :~-.; "

f. " IfAa ~~~ hui>:'and rotor wiU' be inst"al.led, rem:ove tne
'prote~tive coating or any dirt or grease deposits
with degreaser.. On F-Super Duty series vehicles

.,'the. machine sc'rew threads must.be 'coated With a
, suitable, adhesive before' attaching the rotor .to',the

hub.-- Tighten .screws to 100-120N· m. (74-89,'ft~lb).

2. Pack the inner and' out~r-' b~aring' cone witH a
lithiurf'-base grease, Long-Life Lubr.ic~nt, -, C1,-A?
19590-~A, (ESA-M1C75-B), 9r equivalent.

.'.. I.".. • .... ' • J' '< :

3. ··Irlstall the .inner bearing' cone., .a~n~:,~~: seal as
described in Section 11-10,' Wheels," Hubs, and

: '. :Be~rings-Frorit ·(Except·~. Front Drive):· (4x4
'vehicles "r.efer to Section 11 ~12, Wheels, Hubs and

. Bearings-f:ront Wheel Drive, -for procedures'.)

4. In:stalj"th~ -hub a~d rotor on' the ~piod.le,., .

5. Install the outer be.aririg cone, wastJer, and nut.
Adjust bearing end play and install the' cetter pin
~l1d du~t c~p as d~scrib~d in S~ct.ion 11-1.,0,
Wheels, Hubs 'and' Bearings~Front ·(Except Front
Drive). (4x4 vehicles refer to $e~tion. 11-12"
Wheels, Hubs, 'and Bearings-Front Wheel O'rive,
for procedures).

FIG. 17 Correct Caliper Pin Installation

FIG. 16- 'Caliper Pin Installation-'

'H3615-18
..~.. \ .

-~. .~,' ',;;,;:--, '.' ',(," :~' , ~:(

.' , • •• ~ of ....

FIG,! ~ 5, ,~stalling .Inne~ .Shoe. ~n(t Anti~~,attle ,Clip

9. . Lower:'the v~hi~le, _ch~c,k' ~h~·Qr~.ke')luijd::I·~Jel and
.- nil ~s 'necessary. ",Qhe'ck '. bra~~s :~:r~r.·.·'proper
. oper'atio~'t . .... ' .. <-.". :..' .. ~.~ ': ~ '.' " . ,,, .

Disc Brake Hub and Rotor

:.1. Raise the' front.: of the ve,hicler.,and· install safety
sta.nd~. ". ..' '..~ [ .-' ':' " ,..~.. ~ ':~; < :, !\.:~~. ';': " " . "

'i; .Re'movethe' wheel' an(r!ire.:~s'sem.biY: ~.

.3. .Remove the..calipera!?~e~b,iY·from -th~ ~btpr al'ld
hold it out of' the way with wire. 'Refe.r :tQ' Calip~r
Removal instructions ' in this. Section..
• ~ .. ,! .. t ':.. ~ i'l : '~.' . ~.. .t ~ •• \ • ~';.~ ••. .. - .... t": .' ~ .,~:" ::... .

.4. Remove-the dust cap~,'-cotter::pin';~Aut, washer, and
outer, bearing;~;:~nd rem'ove·· the rotor' frol')1 the
spindle. ,(4x4 vehicles le1e.r to, S~qtion 11-1,!~,
Wheels, Hubs and Beari~gs-Frorit Wheel Drive
for procedures). Gheck the',condition of-the rotoras
described ~und'er Disc:" "Brake -R'otor: in the
Disassembly)and ·Assembly P?rtion of~this, Section.

5. Re~ove i~n~r b~aring' ~'one ?~nd seal:~ i)i~c~rd the
, sea.I.' . .< • ,.;' '~. ~ ~:. ;.~ ". ..

. 6. ' O~·F-Super:D~'ty the' rotorca~:b~;e~~~ed'from
" -the. hub by-removing" the,,~tefl (1-0) M j 2 x 1..75 x

32.50mm E-18 External Torx 'machine~ screws.
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12';24~11 Brakes, DiSk~Llg"t and,- Heavy~ .Duty-Sliding Caliper 12-24-11

@),~. ~~6~N

PISTON__ - .~ e.- ._
~. . PISTON

,~~SEA~

[lJ,

NOTE RAiseD
SECTION ON
EACH SHOE FOR
PROPER

.~ ASSEMBLY .H5824-1A

PISTON

:' ',BRAKE SHOE \
ANDtlNING

ASSEMBLIES

~.....=-"----'..-. PISTON
BOOT

.'.' CALIPER

ANTI-RATILE

~CLlP

H6215..1A

"

FIG. 18 Front Disc.Brake' Caliper Disassembled-HD'
.. "": ·Rail'Slider ,: ,'" . . ,'.,

FIG. 19 Disc Brake'Caliper Front and Rear-F-Super
" DOuty'· , .' ...... , .. ' ,_

~ ,

., ,!

Di~~s~E!,mbiy . :', '
• ..I '

Ref,er to Fig. 18.

6. -Ihstall'the-'cali~e~as described ,in this Section.: -,1. Discon,hect the flexible brake-hose and plug the .
',' 'i. end to prevent brake fluid leakage. ~er:no~e ·the

7. .Install the .wneel .~nd ti~e ~ssemb~y. caliper assernb.ly~ .:." '

, 8. Lower the vehicle. . '. " 2.' .Remove the brake -shoe:and liningass'~'mblie~'and

Hydraulic Line Repair anti.rat,le spriryg;' " _
,:" ....~ . ' , " . 3., Drain 't~e·tluid from the: cylinders..

Steel tubing is used in the hydraulic'lines between the ,4. $ec'ure the -caliper ,8,ssembly.,in a 'vise. ..:'!:
master cylinder ,and the' frqnt Qrake tube cOllnector, and ,'"
between, the rear brake tube cc)nnector' and·~the' rear 5. Plac,e 's 'block 'of woodbetwe~n"the caliper bridge

, brake cylinders. Flexible hoses .90hnect-tne braJ<e 'tube :and the cylinders~' and apply'l.ow·pressure air to th~
" to the front brake cylinder.s and tp 'th'e .rearbrake tub~ brake' hose inlet. The pistoriswill be forced out to
connector., ,"",' '.,' ~~. the wc;>od blo~k. Refer to Fig. !20:~ .

When replaCing, hydraulic 'brake 'tubing; hose~, 6r : 6. _-Remove the wood'block, and remove the pistons.
,connectors, tighten pll- connections' securelY· After :.,7-; :'Remove and discard: the piston seals and boots.

- : replacery.l~nt, bleed the brake) system ~t· the' wheel 8.. 1ft 'the' ':calip'er" assemb.ly .is le'akin'g,' 'replace' ~the
cylinq~rs anda.l" the booster"- (if :equipp~d). -

, ~ "', ._.~, . ' , ", "pi,ston-assemblies. If the cylinder bores are sco.red,
Brake Tube .. , ' .,~. . "t: ·'corrodedor. exc~$§ht~'e'ly worn, 'replace the' calipe'r..

" .' :',::. ' ". :.' ~ .','.' . " .:': .....: "po ~ot hOffe the cylinder bQr~s:" Pistqn assemblies
. If a s~q~lon of the brake tube. IS qamaged, r~place It .' ',are not available for' oversize bores:' ."

,with tublfl9 of·the same type, Size, shape,~and~'length., .... " .
Do ~ot,:~$e'cpPp,er tUbing in t~e·,hydrau.lic,systerr-. Assembly ~I,

~ B.e c~re!~1 ~Qt ..t'~ '.~in~.orl·cra~k the, tU~.i~g.' when ,Never re-use piston seals and dust boots•. Install.
- b~e~.~lng. It ,~~ ,~It: ~h~~ .,fr~~e or r~.ar _a~I.~. ~_.. ', . a ne~ '.set" each time' the caliper is ,assembled. .

. D~ub.le flare"the brak~ -tubing (Se.ction t2-0t;I,Brake, .. "1:" ;"~ L:ubricatEr'riew piston se~ls· with Heavy Duty Brake
-Hyd_ra':Jh~~~eneraIServlce) to pro~lqe ~oo~,lea~-proof " Fluid C6AZ-19542-AA or 'SA (ESA-M6C25-A) or
·co~nec.tlons. ,AI~ays clean the.l~slde 01,'a ne~ ~rake . 'equiv~lent ~n.d inst~11 ~hem in tne seal grooves in
,t~p~ wl~~ ...~lea~ ~~:~~r:~p~~' al90ho.1. r" .'r.i the cylinde~ 'pOre~. ":' .;.', . ',' ....' ". "

B'rake Hose " . '. '.' " :'~2i'~ '~:Apply:a~fitm of -cleah brake -fluid' to ,the"cylinder
.. ,'~", ~ "':.~ "'. ;':'; ,... .."':'~',. ~'., ....-~../' ~'~:' }. bores'? .", .' "j ,..., '. "",," ' ..', '.,' ." . ,

Replace ,a .flexible brake hose if .it showS "signs of ," " ...>_ ',,'-:- '~.:' '. ', ..:~,... .~ '" ':, . , ' "., . "
. softening:,' cracking, or other 9amage. ' ,~": ,', ", . 3~ LUb,ncate tJ,e re~alnlng lips of the dUs~ boots With

", •• ' . ....: -.. " : f C,', ,,'" "., ~.{.. clean brake-"Jluld,; .and.··lnstall.them In the 'boot
Wh~n instqlling ~ n.ew pra~e ~o~e, position the hose ':.~' :'retaining grooves ~in ',th'e 'cylinder bores.'

.to avotd contact With other ;vehlcle parts. Whenever a " : , '.- . 'r,' • I" . ,':;" " .' •• ; " :' , • ,•• ' •

brake 'hose is disconnected'from ·a. wli~eJcylinder or ' ~'.'.' Apply a fl~~ 9~cle~n: brake fluld"t,o t~~', pistons.'
brake ~aliper~inst'all a' ,new ~ copper ',washer 5> :; Insert:.. the pistons. into, ,·the ',du'st, boots' 'and .start, '
connecting', th~ t}ose.' " . ": ,i',:; 7.' . ,"'! ,them into',the cylinders by hand until.they ,are" '

-,.;,;, ';beyond the ,pi~ton .,seals.Becareful., ··not to
_DISASSE~Bi:.Y ,ANI:? -AS'S~~BLY~, - "_ '~' -_ damage or d.lslodge the piston' seal. .

DISC, B'rake,' C.,'"aliper.~"H,;D. Rail .~,Sl.idlng.,·,',:c.·at:,·~I.ip'er . ,', '6:"', fpiace c[wood'blohk ~v~Po~e piston and press the' -
. , piston into the cylinder· ,being' c,areful,not to cock,

, .t, the piston in· the cylinde.r., Install the second piston.
.:J. ~-: in the sam·ema.nner.: Make.;ce,rtain that boots are

.correctly seated.---- . : , ,_
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FIQ~ 21 Disc Brake C~lIper-Disassembled-LDSliding
" Caliper .PISTON

SERVICE REPLACEMENT
OUTER SHOE·A~D LINING,

"PlSTON .
2196'-

CALIPER HOUSING·'
·28120 '(RH)

,,28121' (LH)

FIG. 20· Removing Caliper Piston
, • I ;•.~ '~ ~ r ...

7. Install the shoe and lining·~·assembli~s -'and anti
rattle spring in the. caliper' asse.mbIY~ Place the
caliper assembly on the support and install ~the
q~liper pin$,. as o~tl~red in~~~hJs Section.

8. Install the flexible brak'e ~-ho'se with new copper
washers and tighten to specification listed at the
end of this Section.

9.. Bleed the brake system. Do not .move the vehicl~ .,
until _a. firm b~ake,.pedal .is ~btain~d. .

Disc, Brake Caliper-Sliding Ca~iper~LD

N'OTE: Do not use a screwdriver or ·any similar tool to
pry .piston into or. ou.t of the bore to prevent chipping or
scuffing qa~ag~ t9, the phenolic _pistC?n..

Dlsassembl.y .' .'
Refer to Fig;· 2·1 ~ ...
1.- Remove the caliper assembly from- the vehicle as
;. outlined ir.t,. Caliper,Removal. Remove outer brake

- shoe to avoid damage to lining material. Substitute
shoe with a piece of wood of similar size and
shape, or use a worn out shoe and lining assembly.
Place a cloth over the piston before applying air
pressure to prevent damage to the piston.

2. Apply air' pressure to .the fluid port in -the caliper
with a. rubber~tipped nozzle TOOL-7000-DD or
equi~alent, .as shown in Fig. 20 to remove the
piston. If the piston is seized and cannot be forced

..,. H2073-1B , from the caliper, tap lightly ar9und the piston wnile
applying air pressure:'~ Use care' because the
piston can develop conside~able' force from

. pressure build-up.. .," . .
3. Remove. the dust boot ·frOm· the, c~lip~r··assembly.
4. 'Remove the rubber piston .seal- .from .th~, 'cylinder,

and. discard i~. "
NOTE: Do not remove the steel ring from the piston.

Cleaning and Inspection' ,.': .\,'. " . '- .,.....

Clean all metal parts with 'isopropyl alcohol. Then,
clean out and dry·the grooves and passageways, with
conipres'sed .·.air. Make sure 'that caliper" bore and
cort:lpon~nt p~rt~ .ar~ thoroughly ·9'ean. 0

.~heck the cylinder bore and piston' for damage or
excessiv~ wear. :. .- 0' ., •

Assembly-.. , ,
1. ~. Apply a film .of clean brake 'fluid 'fo the new psliper

.piston, seal, and install it in the"'cylinder~bore:, Be
sur~ the seal does not become twisted. b.ut jS :firmly
seated in the groove. . ~

2. . Install a new dust· boot· by setting the flange
squarely in the outer groove of the caliper bore.

3. Coat the piston with Qrake flui.d, - and .instal,l" Jhe
piston in the cylinder bore.' Spread -·the dustb~ot

. over the piston as it .is :installed. Seat the dust boot
~ in the'piston 'groo~e,behind the pressed QI'), ~t~el

ring. .'. tOO . . ~ •. ',!

4o~ < Install the· caliper over' the rotor,as .outliried~ ·
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~r~ke., Pl8k~Llght and. ~.ayy. ~uty-Slldlng ~allp~,r 12-24-13'

SPECIFICATIONS '~

TORQUE tlMITS
.DeIcrIptlon

.Brake Hose to Caliper Attaching' Bolt .

ROTOR REPAIR DIMENSIONS

TORQUE LIMITS - HYDRAULIC NUTS·(FT-LBS) ,":'.'
.Th~d Size .. Hem '. ..... (ft-lbiKD'

3/8-24 ;.'. .'1·,14-20,' ~O-15

7/16-~~: ' , t4-20 ' 10-15

<DAti hydraulic "ine' connections."(nutS) ,must' 'be.tig~tene("'to the specifled
value and'fr~ of fluid leakage~ ..."~' <:. '.. ". (., , ,:

.................\ .. ,.,'

Vehicle

\'" .
.... ~.'

Minimum Rotor Thickness
(Discar~ 'thickness) ~'.

·~Brake Surface '. "
Rotor thickness .-'L.ateral Runout

Maxlmum'Variatlon .' ~.' (~8xlmLim)' . ',Rotor, SUrface Flnlih
"

E-150,.F-150 (4x2) .
F-150, Bronco (4x4). (Integral)
F-150, Bronco (4x4) (2~Pieee):. "

., .' 'E-250-350, f-250-350' ....., ;'.
, ., (4x2) SAW (Integral)

F-350, E-350 (4x2) DRW (2-Piece)' .
F~250-350, :(4x4) SRW, '

F·350 (4~4) DRW .
F-Super Duty Chassis Cab, Commercial
and Motorhome Stripped Chassis DRW

SPECIAL SERVICE TOpLS"

'MM Inch'

28.50 1.12
.28.50 ,~.12

28.50 1.12
'.

30.00 ' 1.18
'30.00 '. 1.18
30.00 ~ 1.18 "
30.00 . 1~ 18

; 36.3 1.43

r
MM . Inch

~0.013 0.0005
0.013 0.0005'
0.018 0.0007

0.018 . 0.0007
,0;025 ..1 . ,O.OO~ 0., .
0.025 0.0010
0.025· 0.00.10.

0.025 .0~OO10~

··r·

MY

0.08
'0.08
0:13'

0.08
-.0.13'
0.13-,
.O~1~

0.20

Inch

0.003
0.003
0.005

0.003
'0.005
Q:005
O~005

,'~·O.OO8

;,

, MIcro-
MM Inches

.38 - 1'5

to·· to

" 2.0, .. : 80

.38-2.0 1~

eH2487-2N

,Number . .Description , r ",' '. ~ Application"

T50T·1()().A Impact Slide Hammer· -2·1/2 lb. Universal

D79p·l00-A Impact~Slide Hammer
i

-5 lb. Universal

T59l~100-B Impact,Slide Ham~er '-2·1/2 lb. .'UniverSaI

T71 P·11 02·A Disc ·Aotor Surface Gauge Universal , ::. '.

T73L-2196-A Disc Brake Piston Remover' Use with Slide Hammer

~, .. .." , .~

.' .'
1-·_D7:.-.9_l.__·21_9_S._A:...... ~__~D~isc-B--,r-ak-e_P-ad~Sp-re-a-de-r-.--~-~-_+_U-ni-ve_rs_a_, ~-----~....;..-_:__~.;.
TOOL.~4201·¢ - Di'al In~ica!~~ with Bracketry Universal

TOOL~7000·DD R~.bq·er Tip~d Nozzle Univ~rsal;:

, ROTUNDA EQUIPMENT

Model' Number. : ..

104-06064

oo1סס-091

065-00016

Description ; ,

. '. BrAke Bleeder
Asbestos Vacuum

Bra~e Parts VJasher
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switch is mounted'.on .the pedal and whenever the pedal.
is depress~d the rear brake lamps are i~luminated"

Plastic Reservoir with Fluid Level Indicator
.Refer to Fig.. 4..
The fluid level indicator is an integral part of the ·fluid.' .

~~.~ter, ~~Ii~~er. .,. reservoir. It is s~rviced as apart of the plastic reservoir
assembly~ It'consists of a float containing a magnet'and

The dual master "cylinder contains aplastic ··'!see- .a reed switch. When the fluid in the reservoir get~ toa' .
thru" fluid 'reservoir with a' Fluid Level Indicator (FLI) predetermined level, the magnet actuates the 'reed
~nd primary an.d ~econdary hydraulic pistons and an . switch, causing the warning lamp to light. Lo~s of fluid'
Integr,al proportlo:,nln~ ,~aIY?/(~lg. 1). ,... . from either. the primary (front) or seconqary (rear).

The dual master:,cyH.nq~r performs in -the f6~lowing ,.:, .-:syst~m will cause this system t~ act~ate. -
manner: . . .:. . :' -. ... ~ -,.,.... . , If the 'fluid level Indicator is. deemed.to be inoperadve,

REAR WHEEL 'BR:A'KES ~the rea'r wheel brakes are .; t~e pl~stic reservoir must be replaced.
connected to the secondary outlet port ','and .are Proportioning Valve
actuated by the secondary -piston ass~mbly.

, FRONT WHEEL BRAKES ~the ·fro.nt wheel brakes The 'proportioning· valve is integral to the master
cylinder on F-Series, Bronco, and E-Series· vehicles

'are connected to the. ptlmarY .~ou~l~tport(f~rthest from (Fig. 5). The valve functions td reci~culate rear brake
the dash panel) and are actuated by·the.:primary·.pis~on systemt)ydraulic·pressure. A plug rand tub'e seat: is
assembly. ' , pressed into the outlet· port of the· master cylinder. A

Both primary and, se:con:(jary' .~. pistons ·function'·, .'hole through the center of thep,llJg and tube ~eat directs
together. ..... ',' .. ~.' -. the hydraulic fluid down the v~lve to' t~e' 'rear brake

system ·outlet port. In case of the front 'brake, system
. Refer to Fig. 2 for an illl.l$tration of'the Econoline malfunction, the proportioning valve· with a bypass
master cylinder .operation,: . feature allows full' hydraulic' pressure to ~he rear· brake'
. On all ·vehicles. (except. 'F-Super 'Quty) the master' system. Refer to Fig. 5. . . ....
~ylinder is. ~ssisted by a -vacuum booster. OnF~Super V I
Duty a Bendix Hydroboost is used (Fig. 3). Information H~ight Sensing B~ake Propo~tioning a ve
about the vacuum boo~ter'is given in Sections 12-50, The Height Sensing .BrakeProportioning Valve is
Vacuum Brake Booster-Single Diaphragm-Dash used on F-Super ~Duty vehicl~s only. The height sensing
Mounted (Bendix) and 1,2-52 Vacuum Brake Booster~ valve regulates rear brake hydraulic pressure when the
Tandem Diaphragm-Dash Mounted (Bendix),. vehicle is in the lightly loaded condition and allow.s full
Information'" on the Bendix Hydroboost ·is given in· braking pressure ,to the rear brakes when the vehicle is

.Section 12;.;57 BrakEr-Hydro-Boost Booster.' '.~ - .carrying a full load (Fig~ 6)..

The valve is located on'the number five crossmember
Brake Pedal (Fig. 15) and is activated through a linkage system that

The brake pedal transfers and intensifies. the force is 'connected to the rear axle housing cover. Movement
applied by the operator to the front discs and ·rear drums 'of the lever from vehicle loading will rotate the valve
to stop or slow down the vehicle. A brake stoplamp cam allowing the plunger to shift position. As vehicle
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12-30-3' Brake Pe~al, -Master Cylinder and Valves 12-30-3

,Ma~ter' Cylinder ~
. . .. .

Refer ~to Figs'~ 1 and 8/,

R~fer- to Secti.on: 12-:-01, .Brake, Hyqr~ulic~General
Service. for master cylinqer and"brake" system' b,eeding

-procedures. " . , .
, . ":" - ' '.. .

-,
H6272-2A .

DISC BRAKE
(FRO~T) ._

MASTER
CYLINDER

: .... ~.

: or, ,.~ •

.....

HYDRO BOOST
. ~. POWER BOOST~R

Removal'

1. With the engine turn~d' off, p~sh the' brake pedal
down' to expel va6Li~m 'from the brake .booster
system,,; Disconnect fluid .. level indicator switch
connectpr from· the 'm~ster .,gyli.FJder~ .
: - ... ." .".' '." ..

2. Disconnect tDe hydraulic lines' from' ttie brake
.:. master, cylinder:.

3. Remove. the brak~ booster-to-master. cylinder
retaining, nuts. Remo~e the master cylinder ·from.
the' brake booster. . .

Installati'on "

1. B~fore 'installing, the master cylinder, check the
distance from·' the 'outer .end of the booster'
assembly push rod, to the front face of ttle:brake
booster" assembly. Turn the push rod adjusting
s9rew in or out as 'required. to obtain the specified
lerigt~ (Fig~ ·.9).

2. Position the master cylinder 'assembly over the
booster 'push rod .and onto the two studs on the
bq:Qster assembly. In.stall the J attaching nuts and"
tight~n.to 24~3~ N·m,(1~-.2~ f~-Ib). ,.".

3. Loosely con~ect' the. 'hydraulic brake system lines
to the master cylinder. , ' '

4. 'Tighten the attaching' nut to 24-34 N· m (1.8-25
ft-Ib).. ,.' .

5. , Connect fluid level' indicator ·switch.

6. .'Bleed the master cylinder as described in Section
12-01' " Brake; Hydraulic----General 'Service. Fill the
plastic reservoir of the master cylinder-with Heavy
Duty Brake Fluid C6AZ-19542-AA or BA (ESA
M6C25-A) .or an equiv~lent to·, the- fluid' fill·~ line.

. " ,In.stall gasket ~nd bleed ,the, hydraulic br.ake system
", "as described in Section'12~01 Brake,"Hydrau'lic

General Service.

H5608-1A

•• -! -"

MAGNET·: ,
, . ,

,~: .

·DISC BRAKE
, (~EAR)

ADJUSTMENTS ~'

"

DIAGNOSIS AND TESTING

Refer ,to Se~tion,12-0:1, Brake". HYdraulic.--General
Service.,··· '., 7:. '. ~'

FIG. 4 Plastic' Reservoir. with Fluid, Level "Indic-ator

load increas~s the. plunger' .shif,ts ... and' allows full
pressure to. the, rear: b.rak~~. "
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Brake .,Pedal, Mast~r" Cylinder .an,d :Valves

-,
f - ,",\ ~;

PLASTIC',
SEE-THRU .
RESER"OIR'~"
AND· FLuiD: .
LEVEL .' i ;',

INDICATOR
(F~I)". ~r

;: '; .
. ,~.:+ ' •

..
.'

REAR
OUTLET

PORT
~MASTER CYUNDER WITH

INTEGRAL PROPORTIONING VALVE
FRONT VIEW

MASTER
CYLINDER
" 2Cl56

I ..... ,:

",:,,-' \.
:~

. '!; • ~ . ..' .•

• I ..... ' '.

~'" :FI~. ,7 'k4a~ter4; Cylinder Installation-F.150-F-35·~.and .' .
.' Bronco . .

, .-, Removal' .'

""·f. Working .. inside the 'c.ab, below the>instrume.nt
panel, discon'nect the wires from the':' stop lamp
·switch. Remove the pin' and spacer connecting the':

';'brak~ p~dar a~~~m'bly,- stop lamp sWitch assembly
and master 'cyli'nder; pushl rod' together,.: Remove'·
stop ·~Iamp switch,. master' cylinder push rod and

~'ini1ewr' spacer "from 'pi(l' on' brake pedal. If Vehicle is'
equipped with sp,$ed' c·ontrol.,· leave speed control.

~, .bracKet .in place. '. - ..... {

2: ·.OM- vehicles ~qui'pped with maAual' transmissions, ~
i'.disconnect ·the l clutch p~qal retracting spring. l

· ;:Remove the nut (by, the brake pedal) on the clutch
: rod lever and rempve the lever, washer spring, ,~nd'
.;-~bushing. Push the. clutch: pedal ~ssembly to the'
· siq.e ·enough for the ~brake pedal assembly to c~me

i 'off 'the 'shaft. Take off th~ brake .pedal bushings.< .

'NOTE: 'SorDe vehicles-;;n~y.'have' ~n 'E-clip' 'type,:
re.tain.er i~stead of '8' '.hair pin Clip' type retainer.

S. ' 01~ ~ehicles equippe(:J with .a~to~at.ic transmission,~ "
remove one spring. retainer and bushing ,from the~.'
brake pedal shaft..·From the other end~"pull out the.

· .~h_af' and 'remove the brake pedal assembly.:
Remove ,the bushings and wash.er SPr.~fl9 from the.
br~.~;~p.~q~1. " ", -1, .. ,.. , '

, 4. Remove the stop lamp switch from the bracket on
the· brake ~pedal. ~ .{, ;'. " - '/~',: , -

5. Remove t~e pedalpaci: '.:i'f' ~"req~'ired. .

Installation '.' ~,'

1: Inslall the: pedal pad·on the :brake'pedal assembly,"
, if· required. " . -. "

2. Install ~he stop lamp switch on.> t~~ brake, pedal
bracket. '

3~': " pfa~e pU~hi~gs ~nd' was,her' spring" in position on '
, -~, the brake pedal1assembly. .,,' . , " ,~.~.

4'. On .vehicles equipped \vith man~al trans~is~-i(;~s,
move the pedal 'assembly into the bracke,t Slide'
the clutch pedal :assembly so the\<clutchshaft goes
through the hub of the brake. pedal ~ssemQI.Y.
'Install the bushing and clutch rod' arid 'Iever ,o!nto'
,t~e clutch shaft. Position. the nut hol9in9 the. ~,utch

. ~H4881·1A

:TORS'IONAL
ClUTCH,'
S~~ING

• ". \ -~ I ' 6" •

.~. . .... :

.. . ~ .' .

.... : ,1,"

DIGITAL
, .,CAM,

'INrEGRAL,t;»ROPOR~1NGVALVE ..
WITH BY·PASS FEATURE .

. .,~..; VIEW IN CIRCLE A '':'' (

STAINLESS
, STEEL PIN

., •.. ·.·.i.

•• fl. •

Brake Pedal:: Assembly.. ... ....

Br~nc~F~15~i=~25~~~35,O afld 't'suP~f"D,uty
Refer, to Figs. 12 and 13., ' " _.

FIG.: ,6'\ Height- .Sensing. Brake; Proportioning Valve-
t ~. ..,. Cutaway- View -_~ : " . ,

:FIG. 5 Master Cyli~derAsseinbly 'and" 'integral ' -',~
PrQPor~ipning Valve._:. ':;" ,.,' " ,
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.12-30-5 Br~ke'-,:)edal, Master Cylinder, and -Valves 12·30-5'

# -

.... ::

." ....

/ ...,." ,

I" NUT-382802
" . '24-34 N-m

.~~'(18-25 FT-LB)

VIEW X'"

FRONT
BRAKE

, TUB'E
2234

MAIN VIEW - -. ; H4970-28

FIG. 9 I Bendix' Booster Push' -R~d Gauge, Dimensions
and Adjustment

. lever to cl~tCh shaft ·..·~hd.' tighten. Connect the
clutch pedal retracting spring.

5. On vehicles equipped with automatic transmission,
1'll9ve the brake pedal assembly into the bracket.
-Slide the' ·brake pedal shaft through the bracket
and hub on the brake pedal. Install bushings and
spring retainers on the shaft.

6. plage the, bushing spacer, stop lamp switch
_asserylbly? and master cyli,nder .push rod onto the

.' ' pin on, the. brake, ~ped~1. .:lnstal;I, t.he spa~~r and
cotter pin. .

7. -·'~··20n-nect ~i~e~ to stop iamp'''s~ItC~h.. Check,unit'for
.' . c.or~~~t op.~ratio,~.., . I. : i ~ : ~.

Brake Pedal

E~15O-E-350
. .,. .... ~. .~~

Refer to Figs. 14 and 15.:

.T'

, -~

• ·t· ... _

.... """ :.", .'.

,.

'24.89-25.2,1mtn
(O.98().O:995 tNCH)

~

1 ,': ;

H1330-1G '

Removaf'
1. " ~e~ov~ pin 'and, spacer which c~n'ne~t stoplight

switch and power brake booster push rod to pedal.

~. ',Re~bve ,stoplight switch! ~'bushi,r;-g, and ( br~1se'
booster' push rod from pedal. . - - .~. , _.

3. I'f equipped~with 'manual transmissio~, disconne.ct·
... clutch pedal return spring ..and clutch pedal. push
~ rod,:" .. ' . ". ': . " . .~

4. On automatic transmission rTlodels, 'remove nut
from long bolt. On manual transmission models,
remove nut from clutch: pedal shaff . . :

5. Slide bolt or clutch pedal out far enough to take ouf
brake pedal, bushing, and spring ,wa~her..

• ' • • { co' " • ,/.'

6~ '-Take spacer out 'of brake pedal:-,. ", ."
Installation f " ' . ~ ,:' .•,; \. '. •

..~ '''.. '' . ( ~

1. Put spacer inside brake pedal. '; ~ ....~. ~ " '.' ,~

2. Put spring washer and bushlflgS'lht~"'b~~ke': pedal'
and hold. Then put brake pedal:··and assembled..
parts up'" into' support bracket. '\ ,:'.'. ..

, " ..
3. On model's with manual transmission, push' 'clutch

. pedal through bracket ana brake' ·pedal.: "

4. On models with automatic trans'mission", pu'sh 'bolt
through bracke~ ·and brake, .pedal.- _.

5. On models with manual transmission, install 'nut on'
clutch pedaL shaft.· On, models ·with :automatic
transmission, install nut on long bolt:

6. If equipped with manual transmission" reconnect
c~utch pedal push rod and returf1 sp~ing: "

7., . Install' stop lamp' sWitch~ ,bu:~hing: ',and,:;' brake
booster push rod,',onto pin on brake· peda.1.

8.. If)..stall spacer and pin"retaining.stop lamp sWi~ch on,
....... ,p~qal. ..'. " _.. ' _. ". " . :.:. ,',. ..'

H~ight Sensing Brake Proportioning Valve

F-Super Duty'Only , ':,

. .Ref~r to. Fig. 11. .', ,
CAUTION: If ,the linkage is disconnected from the
height sensing valve, the proper indexing' will be
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12~30·6 . Brake Pedal, Master C.ylinder and' ··Valve.s

PI~AS$EMBL y AND. ~SSEMB.~X

Installation ....
1. ~ubricate the two grommets included in:S~rvice Kit

2K478 with Heavy Duty' ,Brake FI~id, C6AZ-19542
.AA or BB (ESA-~6C?q-A) or an· equivalelJt DOT 3
fluid. Insert the.'gtomme~s into the master cylinder

, body., . \:t'~. .,,' -.' .':' ..... '.: '. ..
NOTE: Whenever ttl'e master cylinder"plastic:reservoir is·
replaced, the grom~et~ must also' be _repl~ced.
2. Press th.~·plastic reservo'ir 'i~to the grommets with

the fluidl~v$~' indicator socket facing outboa~d. The
reservoir should snap i~,.place, indicating that it is
secure. ,-'

3. Co~nect the brake warning lamp iqdicator wire to'
the fluid level indicator: socket. .

4. Fill the' reservoir with" Heavy Duty Brake Fluid,;
_,,' 'C6AZ-1'95~2-AA or :BB (ESA~M6C25-A) or an
. equival~nt·DOT,.3·brake fl~id. Bleed the' system as
,: ~ outlined' in- this Section. ' .' . . - '. ,', ,.. ".;' ',' ': '

.'" " .... -:

, 5..., Bleed the' brakes ,as described' in the"Light Truck'
.Shop Manual, Volume ·A, Section 12-01, Brake,
Hydraulic-GeneraIS~rvice. Check for, proper
brak·e;oper·ation. ~~

. Wh,~f:l serviGing 9ther "rear suspen~ion components,'
(axle ass~mbly,·r,e~rsprings,. fuel tank, etc.), r~move the'
tWQ (~) n.~ts' ;attaching the sensing valve linkage to the
rear"axl~ co'V~t plate. This··'f.Vili ~Iimin.ate the need to~
replace'<the :b'r:ake valve. ..... ~ '.

NorE:'A'ny 'chang~ to, th$:~ehiCle rear:suspehsion<
which,' will a'ter the, 'curb' 'ride heig'nt ,or spring deflection:
rate, (incre'ased capacity ,leaf ~ springs, '. addition or

. spagers, e,tc.), may change the function of the height
s~rising valve, a'n,d ~.alter . the' ~ystem braking
p/erforman,c~. '. .. '. ... '., . '

M~ster eylinder Reservoir:: ': ',;
Refer to'·Fig. 16. ,.

Rein,oval I , " -, •

. f.: .... Disconnect~th'e brake ':'warning 'Iamp indicator wire ;
from: the >.plastic· ··reservoir : fluid''- level' indicator
socket. Drain the' brake fluid from the master

'" cyli~der assem~ly~ ~ ., ' .
2. Using a large' screwdriver, pry between the

-reservoir and. the, mas,er cylind~r body (Fig. 17) "
~nq remove the ,reservoir. .

H7071·1A

. RUBBER JOUNCE,
BUMPER

FIG. 10. Obtain Correct Clearance Prior to' Remo~ing.
, J ••Proportioning .Valve -(F-Super DU,ty), " ,"

lost and,a new ,$ensing v~lve m~st be ins~alled. The.
new sensing 'valve .assembly ;.will l:1ave' tl:l'~. shaft'
preset and secured internally. If .the valve sh'aft of
the valve' turns freely - DO NOT USE. The height/"
load ·sensing brake proportioning valve is not to be
repaired or disassembled. It must be replaced as" a
c~mple~e assembly. If the,linkage i~ ~amag~d,9r,
broken ~n~ re;quires replacement, 'a new sensing
valve, must ~Iso..b.~; instaUed. ',' "

Removal 1 w,:, • , ' ,'-: " . ..

1. With the rear wheels"'on the ground, :lift the frame
to obtain a 6 5/8,in. cle'arance between' the bottom
edge of the rubber jounce bumperand.the.tpp of
the axle tube'·.{bo~h· side~). (Fig.' 1Or:,. 'The
suspenSion ' is 'now. in '. the correct ,position fo~

i.nstalling ,the Pf~-,indexed height sensing yalve.
2. .,··Re·move' the'~'n~t- holding the linkage' arm "to the

, neight sensi':lg'valve and, di,sc.onnect the lin~age

,; arr:n.
:3.. Remove. 'the flow 'bolt holding th~ 'fle~ible' brake

:.·ho~e to '. the valv~. " '..
4. Disconnect ·the,' brake line fr9m the, valve. :-
5. . Remove the' two (2) bolts ,securing' the height Master Cylinder <

'," . sensing valvertoits.mounting bracket,.and.remove~'Referto Fi~r '1,8.' ,
the valve'.~ . . . ' ~ Re'm9ve,' th~ "m~ster "cyli~d~r .1 fr9h;. th~ v~hi~~e for

Installation',' i ' .:overhaul. .~ . , .~'.. , "

1. Pla~e :the heig~t sensin<g ~al~e on Its' mounting Disassembly -
. br~cKet. Install" 'the: two (2)· mountin'g bolts and 1.' ;"'.Clean' the 'outside'. of~ the master 'cylinder: and
t.ighten, to ·17-24 N·m (12-18 ·ft-Ib)'. :'. remove the plastic' c~p 'anq gasket' Drain' a'nd

2'~ Install, the flexible: brake hose-using" new' 90ppeh _'.. ':". discard any brake 'fluid that. remains in the cyli.~der.

gaskets. Tighten the flow bolt to 37-46 N · rtf (28-34', '2.· Remove tt1e proportioning valve from' the master
f~-Ib). ' , . '. . .... >", cylinder':- : i·' .". ,>':' ,~'..", '\- ".' :~."." ,.; "

3. Install the bra.ke line to ·the lowe~ port on the yalve, ' '. '3. . Remove 'stop-bolt' from the 'b"ottt,:rl;' of ··the '''m~sfer
and. tigh~en securely. . , .'.,~ . Y. - cylil':'der assembly. , :,~.. :/ ;, ..,

4. Position the linkage arm on. the height se'nsing 4. Depress the secondary pi~ton and remove~nap'
" va'ive and tighten the retaining nut to 11 ~14 N em ring (Fig. 19) from retaining groove at 'the·'rear: of

...,';~ .(8-1 Oft-Ib) .. ' .... "', the master cylin.der. bore. :.",
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12·3.0~7 Brake Pedal,.Maste'r Cylinder ,and Valves,

STEEL
~::::.------- FLANGE

RUBBER
JOUNCE··
BUMPER

VlEWL

BOLT
385116

! :

~~~r4--+-~~:':-":'~:""" JUNCTION .
, BLOCK
2282

-NUT.;' ~

379930
23-34 N·m

(17-25 FT.;LB)

VIEW L'" "

TUBE
-'2265

PROPORTIONiNG '
VALVE-2B547

NUT
"379930

"11-13 N.m --"---------...~l~

'(8-10 FT-LB)

~ H7072·2A .

... .. - ..... .
FIG: 11 Height Sensing Brake P~oportior:'ling Valye _

~. _.. ...

5. Re~ove secondary piston t- ~ssembly . from the
.m~ster cylinder bor~ a,nd in~pec~, for. seal ~amage
or'twisting."Record condition"of piston'~ss~mbly on
repair order and discard assembly.' .' .'

. '

~. Remove the primary piston assembly by directing
" compressed air into\the outlet port at t.he blind end
. of .the bore while plugging' the other"olitlet, port.
Inspect for seal damage or twisting. Record
condition of piston assembly on repair order and
discard assembly.

7. Inspect the master cylinder bore for signs of
etching, pitting, scoring or other damage.

a. If bore is damaged, discard and replace with
new master cylinder assembly. Do not
attempt to hone ,bore.

b. If bore is not damaged, rebuild master cylinder
assembly using the proper repair kit and the
procedure outlined below.

AssemblY1
1. Clean' the master cylinder cody with clean

is?propyl alcohol to r~move any ~ontaminatiqn.

2. Dip the repair kit piston assemblies'in clean Heavy
Duty Break Fluid C6AZ-19542-AA or -BA (ESA
M6C25..A) or equivalent to lubricate seals.

3. ~ :,Carefully . irJsert the c9mplete pr~mary piston
, ,,·tassembly i'n -the master cylinder bore: ,. ,

4. Carefully insert the .secondary piston~ assei1ib,ly in
the master cylinder bore.

5. Depress l~~ ~~~obdary piston andinsta~1 ~he snap,
ring in the cylinder:· bore' groove. '. :,'

6. 1i1stall the ,stop-bolt into the bottom of the master
·cylinder.

7.' Install the proportioning valve assembly into the
·master cylinder.

8. Install the plastic cap on the master cylinder.

Bleeding .the Master Cylinder

1. Support the master cylinder body in a vise, and fill
,both fluid reservoirs with Heavy Duty Brake Fluid
C6AZ-19542-AA or BA (ESA-M6C25-A) or
equivalent DOT 3 brake fluid.

2. Install plugs in the front and rear brake outlet ports.
Bleed the front brake system first.

3. Loosen the plug in the front brake outlet port.
·Depress the secondary piston slowly to force the
air out of the, master cylinder. Tighten plug while
piston is depressed or air will enter the master.
cylinder.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



12-30-8

VACUUM
BOOSTER

, . 2005

,Br~ke -'Pedal,. 'M~8terCylinder ·and 'Valve~

VIEW SHOWING BOOSTER
POWER BRAKE AUTO TRANSMISSION,

. BRAKE PEDAL

. ASSEMBLY'
2455

SPEED CONTROL
BRACKET .

(SPEED CONTROL ONLY)

BUSHING BRACKET
N800769, 2L252

'~~'_... _'.

'~-',' ':. '

'.~RETAIN~E!JRU-~=====:E!!!~
RETAINER 74279

74279

BUSHING ~

N800769

RETAINER
74279

-~~.
~.

RETAINER
74279 PIN

380699

BUSHING
2A809

I;..::

~~~
'G... SPACER

2B129

VIEW WITH POWER BRAKE
VIEWZ

BRAKE
PEDAL

STOPLAMP
SWITCH

13480·· .

H4486-2E.

FIG. 12 Brake Pedal Installation-F-1So-F-3S0 and Bronco with 'Automatic Transm'ission

4. !'Repe~t this procedure until'air,ce~ses to exit-at the
pU~let port,' , .'. .

5. f3e.pe;atsteps 3 and 4 f~r the 'rear brake outlet por1
with the front brake. ,~utle,t, plugged. ';,. .

. ,_.! .l

) ...
I t ':-,

6~ . righten the; pllJ.9S·· and' try to de,pres.s the' piston~
" ,'Depre'ss,ing the' 'piston s~ould be"harder af~er all air'

is expelled. '.:' f

. 7. .. Install t~e plastic .,cap. , ,.
• f. • • • /. ~

8.,· Install the master-cylinder in the v.e,hicle' and, bleed
~he' hydrauli,C system as~o,utlined ir:"' Section'12-01 .

,- ( "

" .
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12·30·9 Brake .Pedal, .Ma.ter Cylinder and Valves .

'~. BRAKE PEDAL
. .. ~ASSEM8LY

2455

'SPACER
28129

~ -
VIEW SHOWING POWER' BRAKE

~NUAL TRANS.MISSION ,WITH INTERLOCK SWITCH
.. ' . ."; VI.EWR •..

'VIEW SHOWING POWER BRAKE
MANUAL TRANSMISSION

WITH POWER BRAKES
·VIEW Z

PIN

VACUUM BUSHING
BOOSTER 2A309

2005

BUSHING
N800769

SPRING
WASHER
N800769

VIEWR

BRACKET BUSHING NUT
2L252 . .' N800169 N620483

~_.~~'iY... ,
" 0

~'"'"f--r-·,.=-",-..u' LEVER
7A554

SPRING
WASHER
N800769

SHAFT . ' BUSH'ING

1~~

H4481-2D

. FI~. 13. Brake Pedal Installatlon-Bronco-F-1So-F-2So-F-3So--= Super ,Duty
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""'. ~.r:.·~
.......... \

SPACER
389318

"'~"~,~.2A

STOPLAMP i
SWITCH· '
13~80':: : .. ,'~ i

. i

,/, (,..:.,'

.. ,:!" l"."
...... -#

')':'-

, ~ VIEW-,-Z

~- f',

I ~ ~ ',' "'!

,SUPPORT
BRACKET',) , . BUSHING

':.2467 ,', "3~6451

" ... ~'

', ...

f "

."'.. ~.. '

'. SPEED
CONTROL
VALVE
9C727

CLIP
'9C966

./ !

.•MAIN· ~IEW"C'

-.BRAKE
\t'4'-------.;...._ PEDAL

2455.

"'.'

SUPPORT
BRACKET

2467

~
VIEW·X'"

FIG.. 14 Brak~" Pedal Instaliation~E-150--:'E-350 witt.' A'uto.mati~ TransmiSSIO,n;;

"

x~. : '

~.. ....~. .. - .. ''\.
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12-30-11

CLUTCH
PEDAL.

" 7519·

Brake Pe~~I,··Master- Cyli~~.~r a.n~{Valve$ ,

.: }'

~.-."'..~
...VIEW;.X

:).

, .... "

MAIN VIEW

SUPPORT
BRACKET

.2467

BUSHING
386457

'~,

~h'~--
-4;'fI .~ .

~.......... ,. SPEED
CONTROL

····VALVE
. ·9C727·

CLIP
9C966 .

CLUTCH
INTERLOCK

, "3, ", SWITCH'
. ," llA152'

v,ewx

BRAKE
PEDAL'
245p

:" CLUTCH

\
ROD '':1 764

1..

I, r
/,,/'"

4P
'. i ,,', .'.'

I.'
_ • •''l,~. '\

H4489-28

FIG. 15 Brake Pedal Installatlon-E-15O-E-~50 with Man~~1 Trans,,:,ission .
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~~·3O-1~ _. 12~30';'12

GROMMETS Hl273·1A

SNAP RING .

. ~

FIG. 18 Plastic Reservoir AS8em~ly
FIG.. ···19 Removing Snap. Ring-Typical

H5401-1A

H~10·'A

, i

H5844--2A.

- . ~ .

"... "'~,... "

J.

'; ::,'

PRIMARY
. PISTON

' ...... -

";r.-:
.0 ~"'". ~.: ."... '

!'•. f., • _'. '~: . ~. •

SPRING~·· ..

CAP'·ANDIIlTlmmiffTtl;I----...,... GASi<~!' '"

",

,~ ....

'. ~.".'..
~; .. :~'

, .. :

PISTON STOP
. . PIN

·GAOMMeTs....-~....-.-~-....,J~

MASTER
CYLINDER

FIG. '17 Reservoir 'Removal

FIG~ '18 Maater Cylinder

.\ . .,
, ..;
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SPECIFICATIONS

TORQUE SPECIFICATIONS

Brake Pedal, ,~aster Cylirid~r and Valves

':J

12·3Q~13·,

,..:

Master Cytinder to VacUum Booster Nut
Application

18-33

Ft·LbI
1~25

Vacuum Booster to Rrewal' and· Pedal SUpport Nut
Pedal Shaft Nut - Auto Trans.
P8dal Shaft Nut - Manual Trans.

Pedal Shaft Nut - ~anual.Tr~. ,; .-

!'

:....l.

.. ,,'

All

All

F-150-F-350

E-150-E-350

.... ~ .'

*t, "

18-33 13-25

21-30

CH4028-28

,..,. ."

" ,

. j ... ~. • : t.

," ....
". ~ .. -,

: ~.' . \.'

;. .~ ,

. " ~ : '..

, ~~. .

'. ~ . .',

.'t. 'i' ' ..

• l'; :

,',t

,
.',

'..\:.. ....

~.

........, . . .... , ~; ." ' .. '

,"" .. '.~ ...... " .

.... ; It

. ~ .

'"

·...·t ...
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12-31-1 .

,. .,

SECTI.ON.12~31J·Brakes....Reat~Antilock·
,~ '/t.

".: ...
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VEHICLE' APPLICATION
F-150---F-350, ~_..1.50-E-350 and Bronco Vehicle~..

DESCRIPTION AND OPERATION

Operation
The Rear Antilock·' Brake System (RABS)

continually monitors' rear wheel speed with a sensor
mounted on the, rear axle. When the teeth on an
excitor ring, mounted, .on the ring gear" p~ss· the
sensor pole piece, an AC voltage is induced in the
sensor circuit with a frequency propor.tional to the
average rear wheel' speed. In the' event :of an,
impending lockup condjtion during braking, the'
RABS modulates hydraulic pressure to the rear
brakes., This, inhibits rear wheel lockUp. . ,

When 'he brake pedal is applied,' the RABS
module senses the drop in rear wheel speed. If"the
rate of deceleration is too great, indicating that.
wheel. lockup is going to occur, the RABS module
activates the electro-hydraulic- valve causing the
isolation valve to Glose. With· the, isolation' valve
closed, the rear wheel cylinders are .isolated from
the master cylinder and the rear brake pressure
cannot increase. If the rate of de'celeration is still too,'
gre~t, the RABS module will 'energize'the dump
solenoid with a series of rapid pulses to bleed off
rear wheel Gylinder' fluid into an accumulator built
into the RABS valve. This will reduce the rear wheel

, cylinder pressure and allow the rear ,wheels to spin
back up"to' vehicle ,speed. Continuing under RABS
module control, the dump and isoJation, solenoids
will be pulsed in a manner that will keep the rear
wheels rotating while still maintaining high levels of
deceleration during 9rakin~.. .

. At the end of the stop, when the operator releases
the brake pedal,' ,the isolation valve .de-energizes
and 'any fluid in the accumulator is returned to the
master cylinder.: Normal brake operation is re'sumed.

System Self-:fest
The RABS mo'dule''''performs system tests and

self-te'sts during start-up .~nd normal op'eration. The
valve, s'ensor, and fluid level circuits are monitored

- for proper operati·on. If a fault is found the RABS will
b~ de'activated and the REAR ANTILOCK light will
be illuminated. Most faults will cause the light to stay
illuminated until the ignition is turned off. While the
Jight is illuminated a diagnostic flashout code may be
obtained. However~, there are' certain faults (those
assobiated with the. fluid leve'l switch or loss of

: power to the 'module) that will cause the system to .
be deactivated'and the R.EAR ANTILOCK lightto be
illuminated, but wiU. not provide a diagnostic flashout
code.· '
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~r~kes-Rear Antiloc,k 12-31-2

DESCRIPTION AND OPERATION (Continued)

. Component Location-F-150-F-350,
Bronco
The RABS consists of the foliowing components:

• RABS module .located in the cab to the right of
the brake pedal under the upper dash, panel.

• RABS valve (dual soleMoid '~lectro~hydr'~~lic)'. '
valve located on the left frame rail just,behind'
the number 1 crossmember. " ... , . -. ",'~

• RABS speed sensor and excitor ring locat'ed·in
the rear axle carrier. , " -', "

• Yellow REAR ANTILOCK warning light in the
in~trument cluster....

• J

.... ·r ••

Co~po·.:tent·Locati~n~E·~150-E350
Theu'BABS' 'con~ists of the',f~'il6wing "components:
• RABS' module located" in the:~cab' 'on' the 'dri~er' s

insi,de cowl ,panel just-o,~t~oard of the parking
"brake~mechanism.-· . -.: .

- -,'. RABS valve-'ldual sq,lenoid~ ~Iectro- -'hydraulic)
located on,the·left insid~Jrarrie rail jus~behind the :: ,;
engine mount crc;>ssmember. "

• RABS speed sensor and e'xcitor ring 'located in
th.~ rear axle carrier. .'. " ..:

• Yellow rear' ANTILOCK warning' figt:lt in' the
, instrument cluster. "". ~ .. \.

, "

'. : .' '.:.' :" .:;, ,. ~. ~ ..

\. '

• ~'.r" .. ' t.

4 ~~,' If f .
,! :

......

.1,'
.. ."~" .:,'

• RABS diagnos~ic connector located in the cab
and clipped on the main instrument panel wiring
harness·about six inches from the firewall near
the parking, brake pedal.'

.• Diode/resistor element located on the main
, . 'tr~nk of the instrumen,- p~nel ~iring harness

where th~ ·RABS r11,odul.~ 'c9nnector pigtail
intersects the main' trunk':.' '

• 'Sensor, t~$t connector, with, cap located under
,'" the hood- on .the, left wheel-well.:

- .,.....,...... - ~

',. RABS diagnostic connector located just off the
module c'onnector harness.

• Diodelres'istor ',element lo'cated on the main trunk
of the 'instrument panel wiring harness where the '
RABS module connector pigtail intersects the
main trunk.

• S~nsor test connector with cap located under
hood betwe~n the battery and the right side
engine compartm~nt wall.

","
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12-31-3.
. ~ . . .

"Brake8-Re~r. Antli'o'ci(

DE9CRIPTI~.~ AND OPERATION (Continued)
/' ... ". . ,.

• .'. ,~, ;<

Component Location F-150-F-350, Bro.nco

: • '" ... ..~. I •• ,

'.

, .'0._,.

./....' .•~ ..:.. . .~

, . j ~ ~.•

·5

~

SENSOR TEST CONNECTOR
LOCATED ON LH FENDER APR()N

. RED BRAKE
WARNING LAMP.

SENSOR
TEST

."' CO.~NECTOR

":~~~C:~~:::~:T~ci:~EM
:i

DUAL SOLENOID 'ELECTRO-HYDRAULIC VALVE
VlEWW

EXCITOR
·.·RING

7;-' ~
SPEED SENSOR AND EXICTOR RING

- . SECTION A

. SPEED SENSOR

RAB.S MODULE
VIEW z·, ....

H82'I-28
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12-31-4 : .Brake.a-Rear A.ntllock .12-31-4

DESCRIPTION AND OPERATION' (Continued)

Component Location E-160-E360.

MAIN VIEW

~PEE[{SENSOREXCITOR RING
SECTION A

RABS MODU~EI II_I
DIAGNOSTIC
CONNECTOR

," SPEED
·SENSOR

RABS MODULE AND ~
DIAGNOSTIC CONNECTOR': ';: .

VIEW A

EXCITOR
RING

DUAL SOLENOID ELECTRO-HYDRAULIC VALVE
VIEW Z

H7420-2A
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:: Brakes':-Rear AntilOck~

... f ' ..~ ." .... . "l ..... :

...);' ~ ~. ~. : ~
'0 _.:1

. ','...

J. . - ~ ~\.."

... . ~ *'" ,,'

i ~.

,1..',.-

,. #4'"

. ~ ......-. .

, .

O
DIODt;(RESISTOR",

ELEMENT :,1
. .:(8~ESEL)

~ .'

. ,'., . ,.,' '>.,:-'
, 01

DIODE RE~ISTOR ,ELE~ENT:'- VIEW X

~- --'
, ,.' '.' .;,. "

.. SENSOR TEST CON'NECTOR LOCATED ~.~".": ' '
ON RH FENDER APRON .

, :VIEW·S

H7453·2A

l'

, ~

,
L
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12·31·6 ,Brakes-~.~ar~,~tUock . 12~~1·6

DIAGNOSIS AND TE~T:ING '
. ,,' ."f

GO TO TEST B. -~.

TO CHECK: ' -'

• PARKING BRAKE,
• PARKING' BRAKE,

:. ," SWITCH',

• DIESEL LOW .
VACUUM SWITCH

• MODULE AND '
wiRING

CH6257-2C

CONTINUE WITH TEST F3
TO CHECK:
• WIRING FROM MODULE

TO BRAKE SWITCH
• EXCITOR RING
• SENSOR OUTPUT
'. SENSOR GAP
• MECHANICAL PROBLEMS

IN REAR BRAKES
• COMPUTER MODULE

NOT LIT

ON

" GO TO TESt~GfTO CHECK:
.~' • ~ MASTER CYLINDER '

. , . ,90N~~GTOR .' '"
r, • RED BRAKE WARNING

LIGHT -,

'. VOLTAGE AT- FLUID LEVEL
CIRCUIT' -,'

.FLUID LEVEL SENSOR AND
WIRING '

REAR WHEELS LOCK

'.'

,f

,.9FF ' :.j'

OK

OBSERVE .
REAR STOP

LIGHTS

OBSERVE,
"BRA~E" LIGHT

, OBSERVE'
REAR WHEELS FOR

, ' LOCK-UP ..

VEHICLE ROAD TEST"AT
10 MPH APPLY BRAKES

TO Lock 'ALL.4 WHEELS

'GO TO TESTF TO CHECK:,
• VEHICLE STOP LIGHT

'CIRCUIT' ,. '. . .)

, '

~~'t? BRAKE BULB DOES NO"'f L1GH,T~,,- .' ,

REAR WHEELS
DON'T LOCK

THE SYSTEM IS NOW,FUNC
TIONING OK. CONSIDER,A
POSSIBLE INTERMITIENT
WIRING PROBLEM OR
POSSIBLY. A PROBLEM

"WHICH ONLY SHOWS UP
DURING DRIVING. REFER TO
FLASHOUT CODE 6 FOR
POSSIBLE AREAS OF
CONCERN," \,

. :,
~.

," ,Go. TO, TEST D
TO OBTAIN

, FLASH'; OUT
CqDE ~.

L..:-_...;..;.....-- ~--_~--~. '. ~. - "

" ..

,')

NO CODE;

IF ,VEHICLE IS "lIdN'~ ,AND RABS LIGHT ,IS liON"
L.-.;..__. .....;...;. ~~. ' 'OBTAINFLASHOUT' CODE" BEFORE SHUTTING'· '

ENGINE. OFF. THEN CONTINUE AS FOLLOWS:'., .

START

GOTO TEST 02 TO CHECK> .'
• MASTER CYLINDER HARN'~SS '

CONNECTOR
• RABS 20 AMP FUSE
• SHORTS IN MODULE HARNESS

CONNECTOR WIRING
• POWER TO MODULE
• VOLTAGE AT FLUID LEVEL

SENSOR " '
• GROUNDED DIAGNOSTIC LEAD

GO TO TEST E TO,CHECK: :',
.INTERMITIENT'POWERTO
,MODULE :', ', ..
• GROUNDED DIA~NbsTIC;LEAD
• FAU~TV MODULE GR,OUND '

", YELLOW'RABS ~ULB. ".
DOES NOT UG~T ,.

*NOTE: THE "R'EAR ANTILOCK" BULB
, TEST MAY BE REPEATED HERE.

:T'REFER TO "WARNING LIGHTS"
· IN THIS SECTION,'

'2iREFER TO "OBTAINING THE FLASHOUT,
- CODE" IN THIS SECTION.

FLASHING ON '
AND,OFF'

..'.......

"

: GO TO TEST C TO CHEeK: ' ,
• LOW BRAKE FLUiD
• MASTER CYLINDER FLOAT
• DIODE/RESISTOR ELEMENT
• ANTILOCK VALVE SWITCH .' .
• MASTER CYlIND'ER'SWITCH ' : ,- . ,
• BRAKE LIGHT WIRING

GO ,TO rEST ATO CHI;CK:
• MODULE HARNESS" '

CONNECTOR
• MODULE,GROUND I

, , • ANTILOCK LIGHT POWER' , ,
. e15 AMP WARNING FUSE' .

• POWER TO 15 AMP,
WARNING F,USE '" . '

, • ANTILOCK BUlB & 'WIRING

Troubleshooting Chart, " .. . r ~',~:~ , " '.'.

' REAR ANTILOCK BRAKE SYST~MTROUBL.ESHO'9T1NG ,CHART
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.' .' ' ... ,.···..f .f··;" ~ to. ~' ..'.' .• , ... ,.
Brakes--Rear Antilock

.. ..." ~ -'\0 ,1.

OIAGNOSIS AND TESTING (Continued) 4

4"1;. ...: . It .': ~

. ," " . ,~~

• t' "

. :" .
. ::, ; .... ~

f· .. ,

, 'Obtaining The ~FlashoutCode
\.. -.. , ~:: I. '" .. .:'. ~

1>, " A, fl,ashout code maybe,obtained ,only 'when the '
ye,lIow REAR ANTI lOCK light isori.~ Nq co~e will be ,

. ~'f~,asl:1ed.if. t.he system, is~~OK. - . ',.'

B'efore obta'ining the flashout code, drive the
·",vehicle to a level area; and place the shift ,lever 'in .

PARK for automatic transmission·s and neutral for "
manual transmissions. t •• '

., _. 4 • .. , .

'·~J.Notice whether .the red BRAKE Hght;, i$ 'on' or not
,(for future: reference) all9 ~h'en apply., th~., parking
brake. ' .

Keep the ignition ke'y in the ON ~ position so that
the code will nof be lost.

, WARNING: PLACE BLOCKS BEHIND THE REAR
WHI:ELS AND' IN FRONT OF THE FRONT
WHEELS TO PREVENT THE VEHICLE FROM
MOVING WHILE ..THE FLASHOUT' ,CODE IS.< B'EiNG TAKEN~ , ,',' .': ',: " ..,... ';.

-WARNING: PLAC'E BLOCKS·'BEHIND,·THE'REAR
:WH.EELS ·AND 'IN FRONT :OF'.,T,HE F,RONT

- .. ~ .. WHEELS" ,TO PREVENT ,THE, VEHICL:.E ;FROM
_', MOVING. WHILE THE FLASHOUT CODE .IS

BEING TAKEN.: ., .;' . ' , .

.NQTE: :11. the red' BRAKE .ligh.t.:iS, als9,'on, due to a ;
'grounding'of the fluid 'Ievel'circuif(perhaps 'low
brake fluid), no flashout code will be flashed and the '
REAR ANTILOCK 'Iight will remain on steadily.

-:'NOJE:.lf there ,is more than one system fault only :
. the'Jirst reco.~ni.zed flashout ,code may be obta,ined. ~'
.. :.. t.~ _.. ~..'" , • ", lo- • ~ ..

~ .... {

i ,,'\ t ... ! .....

Warning Lights ' - - . .

The RABS uses "both the BRAkE and. REAR
ANTILOCK instrument .p~nel w~rning lights to alert
the driver toa,system ma.lf'Ji1C~i6n.-Both·lights''must
be working properly to assist in problem diagnosis.
The red·BRAKEwarning light is used to indicate a
low fluid level condition, parking brake' 'applied, ,
condition or\ "for- vehicl~s equipped with 'diesel
engines, a low vacuum conditio,n. To check t~is light,
insert the key in the ignition lock. cylind~r 'and turn·it·,·
to the. start position,. -The"-Hght should gl~w in' this
positid'n. If, .it~ails' to glow, service of. the electrical
sys~em is ·requir~d. . ,

NOTE::' If the"J~d brake light continues~o glow after
the key is in the r.ur;t position,~ repair the brake system
as required'. If- the, brake system checks out OK,
follow the .Trouble~h.ooting.Chart' to 'diagn("s~, the -,'
proplem. ,I' _ - : • " -',. '

The yellow 'REAR ANT~LOCK w~r·~ing "light. is
used to indic'ate a malfunction in and 'a ,deactivation
of the RABS. To check this light, insert ~he'key in the·
ignition lock cylinder and turn it to the on or start
position. The light should perforni' a,' self~check,
glowing for·,·-approximately two seconds'~ It' the'light

. fails to gloW ot~c~ntinues to glow after two seconds,
refer to the Brake; and Ahtilock Warning Lights
Condition Chart for the proper oiagnostic .and tes'iD9 ,
procedure. '"

Warning L.ights Condition Chart '.

The Brake and'Antilock Warning 'L..ignts:Co'QditiOri·.
Char1 defines 'which test to be used: to Ctiagnose a .
problem depending on the condition of the BRAKE

. anq REA~ AN~ILOGK w'ar.ning lights., ,".' .,' .':

Following the sequence developed in the RABS Flashout Codes
Troubleshooting Chart will ·:ensure'.;:l.ccurate .and,. ...' WheHever ~the 'yE;lIow, REAR ANTILOCK light
efficient probl~m.diagnosis and correction.. '.; . comes on ,during normal operation, a flashout code

, CAUTION: Following the ;wroQg- ·sequ~nce ~r'· ~~ ~ ", 4 ' ,m~y be obtaineo to aidJn problS'm diagnosis. If the
bypassing steps .~ill lead t,o -unnecessary" ·,vehicle is shut off before the code is read, the code
replacement of parts' and I o'r' in'c'orrect'" ' will be lost. In some cases the code may reappear
resolution of the sympto~. ~' :.,.' . when the vehicle is restarted. In' other cases the

, NOTE: If the yellow REAR ANTILOCK"light is on, . .~: v~tJicl~ 'Q1,ay have' to ,be driven to reproduce the
problem and, if the problem'was associated with an

obtain th~"f,'a§h9ut: Gode be'fore shutting off the' .inte-r:mittent condition, it' may be diffic'ult to '
vehicle. Failure,to"90 so may result in the loss of the d Th f h 'bl . ,
code wt1~n Jbe ~'Keyi~ "turned to the off position. ·'r.~pro, uce. ere, ore,' W .e,~ever POSSI e, It IS
Refer to' Flashou't· Codes later in this Section for a ,~reco'mmended. that, tHe .,code be read before the

'vehlcle ~is shut'·off~
detaile'd explanatiqri.,:.' '

~.. •...- .. .0( : r

.: ~- ; .( ~ ~

• ,: ~ ~ -~ .. f , •
• ..~ ." 't

\ ·11 .', ! .....

.... .~~.
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12-31-8

DIAGNOSIS AND TESTING (Continued)

To obtain the ,flashout code, locate the RABS
diagnostic· connector (with the black/orange wire)~

and attach a jUJ'Dper wire to it.~omentarily ground it
.to the chassis. When the ,ground is made and then
broken the REAR ANTILOCK light sho~.ld begin to

·flash. . - ~, '

NOTE: If the red BRAKE light was on' (as no~iced

before the parking brake was applied) the problem
may be with the low fluid level circuit and, in this
case, no flashout code will be flashed and the light
will remain on steadily. '

E·150 - E·350

Fl'ashout Co~es Char~

The possible flashout .codes ,'are, .Iist~d and
explained in the:,FLASHO\jT CODES CHART. Note

, that Codes 1 and 16 .are :l1ot used. ' .'

.~...: .• t

Wiring'Diagram . ',':: ;';':"
A wiring diagra,m is p'rovided 'which represents'the

RABS electrical system. The diagram provides the
wire circuit numbers, color codes, connectors, and
connections to principal system components; If,
after following a particular test procedure, the result
is, not as in:pic~ted" the problem may be locate~ in
the' wiring itself. This diagram will assisr in
diagnosing the~e problems. . .

The code consists of a number of short flashes .
and' ends with a long flash. Count the short flashes
and include the following long flash in ttle count to
obtain th!3 code number. For example,~ three short
flash~s· fQ,lowed by one long flash indicates
Flashout Code Four.' The" code will continue'to
repeat ,itself 'until th~. key' is turned off. It is .
recommended that the code be verified by reading it
sev.eral times. In aqdition, the first code flashed may
be too short because it may have been started in the,
middlE;l. ~t shou!d be ignored. .

F·150 - F·350 AND BA'ONCO

r-~====;;::;;=:=:=~~ RABS DIAGNOSTIC __
CONNECTOR -, i

",277·1.

When a code has been obtained, go to the Test
indicated by the number of flashes. For example, if ,
the flashout code is nine, go to Flashout Code 9 for
the next step in~- diagnqsing the problem.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



12-31·9
, " ~t..

'Brakes-Re~rAn~ilock . 12·31~9

DIAGNOSIS AND ,TESTING (Continue~)

r •• 1"'.

of

.";y. ,

• 0~__'~" ~_----'-__"":"'-'---' -'--:--'-__--'-__~_:-":"-__"'--"'--;"'-'-- --,

.. -...:~., -

;.,,.. ",,,. :~·RE~AR·.~;.ANTrto.GK::; BRAK E" 'SYSTEM
.:WtR ~ON G ··D:IA.GR~AM

FOR :F~SERi ES AN'O BRON:C'O
,; ... • t·~ , "..

,1'",'
• J

-14401-

T.O 4 WAY .sTOP LiGHTS

; I'

; ..

";"1' •

STOp:LA'MP
. SWITCH

CL OSE 0 WITH
BR A~E 5 APPL IE 0

·.M,~

-7A786-

o
o
a

r-+_+-_5_7X_--fftJ 0
2108

o
cD

603

6400

~ .' ...1

'--~

640G (

TO"
CLUSTER.

rlPLUq ..81

;:-.

•.l'

4X4
HIGH
LAMP

R.A.B.S.
WARN1NG

LAMP
{YELLOW!

'37

BRAKE
WARNING

LAMP
IRED!
.194

·iNsnfuMEN'T
···~·~·:::fANE~

~, .

C IRCU IT GROUNDED
IN 4X4 MODE

977

9770

, H7460..2A

CL OSE o~

W lTH PARK
BRAKE ON

.~ - ••• 1 PARK;
BRAKE.

'SWITCH

RABS .. ;.

DIAGNOSTIC f ,~., t
CON~ECTOR

,.,,'
". ~ J ':. .' .. j"t.

~, ,!' ..

" ."

571· .

4X4
W/MA~UAL

S!;iIF.T

en
..... ".

·jP
GNO.

512-

RABS' 'MODULE.,V

. .'

.'~-~-'

14 PIN CONNECTOR

TO
IGNITION
SWITCH

!~.~ ..

F-SERIES/BRONCO 19JUL89
T -0609 - 10 - 90.MANUAL
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.' .'1'2-31-10 Brakes-~ear Antiloct< -12-31-10

DIAGNOSIS AND TESTING (Continued) ....,',.

HOT IN "R UN" 0 NL Y (+ SYSTE M VOL TAGE)
BRAKE FLU 10 LEVEL SWITCH
WHEEL SPEE 0 SE NSOR - LOW

. M 0 DU L E GR 0 UNO '
4X4 SIGNAL INPUT (LOW WHEN IN 4X41
VALVE RESET INPUT

.RABS FAILURE LAMP
DUMP SOLEN'OID OUTPUT

SYSTEM VOL TAGE ("RUN" ONLYl
WHEEL SPEED SENSOR HIGH
STOP LAMP SWITCH INPUT
DIAGNOSTIC TEST LEAD
ISOLAT ION SOLENOID OUTPUT
DUMP SOLENOID OUTPUT

LB/PK
T ILG
L G/BK
BK/W
LB
LB/R
DG
Y /L G
LB/PK
R/PK
LG
BK/O
PK/L G

.,Y IL G

MASTER CYLIN"DER
-12A581-

··CONT IN'lJOUS HOT (STOP LAMP SWITCH)
HOT IN RUN OR START
PARKING BRAKE SWITCH
FLU 10 LEVEL SW GROUND
STOP LIGHT SWITCH AT FUSE BOX
RABS VALVE GROUND TO BATTERY TERM INAL
HOT IN "RUN" OR "START"
4X4 SH 1FT ON THE FL Y LIGHT SWITCH
FROM PARK SWITCH TO MASTER CYL INDER
FROM IG SW AND MODULE TO MASTER C.YL INDER

NOTE: ALL VIEWS LOOKING INTO CONNECTOR

10
16
22
57T
383
397
640
783
977A&B
9.77C &0

LG/R
R/L G
LB/BK
BK
R/W
BK/W
R/Y
GY
P/W
P/W

r-----------c:-~--,-----------------,..----,Ir-----,..--..:...------,--.-:........---.----------------
~-----A-D-D-IT--IO-N-A-l-W~IR-E-C-IR-C-~-IT~N-'U-M-~-E_R_S_U_S_E_D ~I~· ~ .. 14 PIN CONNECTO~

COL 0 R WIRE NO. FUN C T ION PIN N'O,; c:0 LOR WIRE NO, FUN C T'1 0 N

I:
.2
3
4

5
6
']

8
9
10
II
12 .
13
14

, 9i7B

977A

FLUID L.EVEL· SWITCH
CLOSED WrTli ~OW FLUID LEVEL

\
~

-JRU~:~NTd~EAMP I
II II MODULE

r' 15A270- I
II I

"___ __ J
It,
f

OPTIONAL' CONNECTO~
CANADIAN DAYTIME

RUNNING LIGHT MODULE
V(H!CL.ES WITH THE CONNECTOR BUT WITHOUT

ORL. M OOUL E REOU IRE JUMP£: R CAP

/

/
\

.~-. -

I ~ ~
-22

1400
()

-9[131

RABS
SENSOR

VALVE
DlrFERENTlAL PRESSURE

SWITCH

SWITCH CLOSED WHEN
PRESSURE IN IS GREAi(R

, THAN PRE.SSURE OUT4,0
()

150.501_ .

·2B373

-14A107-

'RABS
VALVE .ASSEMBLY

523

519

599

535 '

4X4 TRANSMISSION SW.,
CL OSE D.1N 4X4 599

535

599

535

523 .

519

-14405-

EYELET ATTACHED TO
WELD NUT AT

RADIATOR SUPPORT

664

210
977

977B"~'

977A -__________.

519

'RABS
DIODE/RESI.STOR

. :4A601-

_\,,,~\~+__++_-53-5-_---.--~---,.-------,

HOr' -IN
RUN OR STAR,T' ,

20 AMP
,rUSE LINK

519

SENSOR
TEST

CONNECTOR

PROTECTIVE
CAP

I H1461·2A
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.12-31-11 12-31-11 .' .

DIAGNOSIS AND TESTING (Continued)

REAR. -ANTI LO·CK BRAKE "SYSTE·M
.WIR"I NG· 01 AGRA'M"

.FOR ECONOllNE

CRAB·S.)

- !.!!Q.!-
ISA

9179

128

977A

535

664

599

S19

523

S47

STOPLAMP
SWITCH

CLOSED WITH
·BRAKES APPLIED

523

"f

S19

I K1L

o
CD

640

128

. 9779

RABS
01 ODE/RESI ~TOR

603

9770

FLEXIBLE
CIRCUIT

ISA

::::J
::J
::J
::J
::J.
::J
::J

:::J
::J

R.A.B.S.
WARNING

LAMP
IYELLOWI

.037

INSTRUMENT
PANEL

.;

TO
IGNITION
SWITCH IP

GNO.

977

519

512

599

571

~.

RABS
DIAGNOSTIC
CONNECTOR

,I.·
. ~' PARK

",' BRAKE
,SWITCH

CLOSED WITH
PARK BRAKE

ON

PIN .1
REI".

14 PIN CONNECTOR

RABS MODULE
,2COl8 -

~-".
~. "'.-

, ~ . ~

ECONOllNE 19JUl89
T -0609 ,20 -90.I,,4ANUAl

H7482·2A .
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12-31-12 Brakes-Rear· Antllock j2-31-'12

DIAGNOSIS AND TESTING (Continued)

ADDIT 10NAL WIRE C IRCU IT NUMBERS USE 0

COLOR WI~E NO. rUNCTION

LGIR 10 CONTINUOUS HOT TO STOP LAMP SWITCH
BI< 57T rLU 10 LEVEL SW 'GROUND ' •
BKIW 397 RABSVALVE GROUND TO BATTERY TERMINAL
R/V 640 HOT IN "RUN" OR' "START" TO rl.U 10.LEVEL SWITCH.
PIW 977A4B rROM PARK BRI< SW TO MASTER CVL INDER
PIW 977C40 rROM IGN IT ION· SW AND MODULE TO MASTER CVL INOER
PIY-- 128 BRAKE WARN ING LAMP , .
L GIV 547' PARK BRAKE SWI!CH

NOTE: ALL V.IEWS LOOKING INTO CONNECTOR

104 PIN CONNECTOR OPER. CURRENT OPER. VOL TAGE

PIN NO. COLOR WIRE NO. F'UNCTION MIN MAX MIN MAX

1 ·L.B/PK 601 HciT'I'N"RUN"ONLY·I'·S'I'S."OLTAGE'I"·~· '16A IIV~ .. 18V
2 TILG 512" BRAKE F'LUID LEVEL SWITCH' -,,> 0 - 270MA IIV,' 18V·-
3 L.GIBI< 519 WHEEL SPEED SENSOR - LOW 0 10MA -150V ~150V
4 BI</W ·570 MODULE GROUND . \' 0 61~M" 0 IV:'.

: LB/R 535 =~L~~N::;ET~OI~~L~\ONL'1'( • :, ' 0 ,6M'" " o· ; '18 V·"
7 'DG 603 RABS F'AILURE LAMP· 0 350M" IIV, ,18V
8 .. VILG 6604, DUMP SOLENOID OUTPUT .• 0' t3A 9V' " 18V
9 LB/PI< 601' • SVSTEM VOL TAGE ("RUN" ONL VI ·O.IA 16A' IIV 18V'

:~ ~:I< ~~t3 "~~~~LL::;E~w~~~~OI~P~~I~~ " ~o ':','.. :Igo~;",' :"'·OOI,~OV. ;':...~"'1:885,~~:
12 ~BI</O 57/ DIAGNOST"C,TEST LEAD ..... y

13 PK/LG 599 ISOLAT ION SOLENOID OUTPI,JT·. f' 0, -: ",', . J.6A 9V, 18V.
14 VILG 664 DUMP SOLENOID OUTPUT i 0 "I3A 9V' ,18V"

RABS MOou'LE ph.. -5 .tAN· BE BLAN~ OR AT BATTERY"· VOL"TAGE IN 4X2' MODE

-12A581-
MASTER CYL INOER

977

977B

.~ :..-\

~
JUMPERCAP

• • 14A624'.,.
•

128

50H

/
/

/'\'@{1'.J.\ .
\ II II

I

: .:. "

CANADIAN·DAYTI.ME
RUNNING ,LIGHT MODULE

-ISA270·

VEHICL'ES"'WITHOUT oRL MODULE
REQU IRE JUMPER CAP ..

.,~ '

150:50L.

'28373-

DUMP. SOL.··.

\ >, '. RABS'"
VAL VE'ASSEMBLY

.. ~ ..

VALvE '
,DIFFERENTIAL PRESSURE

SWITCH

(SWITCH CLOSED WHEN
PRESSURE IN 15 GREATER

•• THAN ~RESSURE OU':I'

-14405-'"

CiL::.(!.? :t.
fff

..
•.• P~T

'"

519B

523B

623

,.- ·6_0_""f1Ili~§\j

~ ~ .... 619

519

523

RABS
SENSOR

·9E73I'·

1400
.n.

519

523
E59B· 14A666· AA

SENSOR
TEST

PROTECTOR

PROTECTIVE
CAP

H7483·2A
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'12-31-13

, ' DIAGNOSIS AND ,TESTING (Continued)

Diagnosis Charts'

Brakes~Rear -Antilocl(

. . ~ .. ~ .

• t .. , .' ." . '~'t ..
~ • J ,,'

12-31-13

BRAKE AND A'NTILOCK WARNING LAMPS CONDITION CH'ART .... I •

,'.

.Condition " .' ,
. '(ellow ANTILOCK ~ight Off and Does' Not:Self..Check' ~ I.

Yellow ANTILOCK Light Off; and ANTILOCK Light Does"Self-Check, Red'BRAKE Light On

Yello,Vi ANTILOCK Light On' and Red BRAKE Light On " " .'

Yellow ANTILOCK Light 'On, Red BRAKE' Light Off ....
Yellow ANTILOCK Ligbt Rashing, -Red-BRAKE Ught off '~, ~ .. " . -
Rear Wheels Lock with Hard Stops - Both Lamps Functioning Properly
(Light Self..Checks are'OK and Lights are OFF) .

Yellow.ANTILOCK Light Self Checks, Red Brake Light Does Not Self Check

Flashout Code is Known

Action to Take

..' See Test.A

See TestS

,See Test C

See Test D

See Test E

See Test F

See Test G

See Flashout Codes Chart

CAUTION: WHEN CHECKING RESISTANCE IN THE ANTILOCK BRAKE SYSTEM, ALWAYS DISCONNECT THE BATTERY. IMPROPER RESISTANCE
READINGS WILL OCCUR WITH THE VEHICLE BATTERY CONNECTED. . CH6278·2B

Yellow Anti~Lock-Light. Self·Checks,
Red Brake Light Dt»es··Not'Self Chec~,

Test
G

I :

TEST STEP

. G1 MASTE2R CYLINDER CONNE;CTOR

. ,

• Checkcol)nector ~h master 'cylinCter br~k~ . :
fluid level switch.," ., :..

~: .

• Apply parking' brake to see if red brake
w~rning' light lights. .

RESULT'

Conn~ctor is fully
plugged in.,

;Connector is nqt'fully
.,plugged iti '

: -,.

Red warning light
lights .

Red warning light
does not light

. ,.: .....

' .. 'J: ..~> :'
•• ~. ~ t .... : "4~···

ACTION TO TAKE

GO to Test G2.

··CONNECT connector
, ... ,: .. ~o master cX.linder.

~ .

REPAIR warning lamp
circuit. CHECK for
open bulb.

CH7472-2A'

. ~
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1.2~3,1-14 :Brakes......Rear Antilock

DIAGNOSIS AND' TESTING ',(Continued) .\ ' '4,-,

. -

'Yello~. ANTILOC.K Light Off and Does.Test..:
Not-- Self-Che:ck . ,... ":,:.' : -,,\A .'

,,'

'A1/ "-'MODULE, HARNESS"'CONNECTOR '~l;,',~

t·('. .,:~, • :

. ' •• to.' •

GO to Test A3.

CON'NECT'harness "to :
module.

ACTION TO TAKE

" GO to'iTest A2~

. .

CHECK' for open in
modul~ ground wire.
'CHECK for loose,
'dirty or broken .
~o~nector pins.

"1... ....f. ,,,,I

RESULT'

Resistance. less than
1 ohm, .

Harness is fully
plugged"'in '

~ I • ~ •

Harness is ':lot -fully ,
plugged in "

Resistance 1 ohm or
" gr.e.ater ,

, " ,TEST STEP. '

~--------- ~:
MOD'lJl£ HARNESS CONNECTOR -',' '-=-

PIN VIEW ' -,

• Chec~ fqf 'good computer module ground: "
1.~ ',Discor:lnect 'BatterY
2~ Remove harness ,connector from module.
3.' Set ,ohmmei~r 'on the 200 ohm scale..
4. ,Check for resistance between harness

'. -connector 'pin' 4' and :.chassis ground ....

PIN NO.4-

- • Check to make, sure module harnes~ is fully,
, plugged into ~6mpute~ mQdule.

,A2 ' ',COMPUTER,MODUkE 'GROUNQ ,

CAUTION: WHE'N CHECKING RESISTANCE',IN
THE ANTILOCK SYSTEM, 'ALWAYS DISCONNE'CT'

,TttE POSITtVE':{+ )'fERMI~AL OF THE BATTERY.
"'IMPROPER RESISTA'NCE MAY ,OCCUR WITM THE

"." VEHIClE:'BATTERY' CONNECTED.
.. ,. ......... 0( ~ ",

A3 ANTILOCK LIGHT :POWER

• Check for'voltage-to ANTILOCK light>"·· ~
1. Reconnect the-batt~ry. . " .
2. ,Set voltmeter on 20; VDC :scale po~ition.

3. Turn ignition 'to the on position. .
" 4. Check voltage ,between harness connector

, pin 7 and aknown good chassis ground.

~ PIN NO: 7

.Voltag'e greater -than
9V. ~ ,

REPLACE Module.",

GO to Test A4

MODULE HARNESS ,CONNECTOR 
PIN VIEW

CH6819-2A
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12~31-l5 Brakes........Rear Antilo,ck

DIAGNOSIS AND TESTING (Conti~ued) '.",' )<.': :.' •. '\

;~ t : ." .
, ":. ',: '! r " ..,:... '

Ye'llow' ANTILOCK. LJght Off andl),o~~,:'" ,,:l~~t •
-Not Self-Check (C~nt'd) .. " . ," A -' "

. ~.. 'f' •.• oJ t!

., " ,., I. '.. ')' .'

,., .... ~ --. . ...

ACTION 'TO~TAKE .' ,.,
f . • . J" ,'" 1ft \

I REPLACE fuse and
GO to Test AS.

, "CHECK for sho'rt to' , i'
, grouhd between 'fuse'-' ~

~' :..' panel and warning ,,' ,
" .. ·la·nips.,'REPAIR' short ;

, *. : " '·arid' replace 15 amp
. : i fuse~ ;", "~" ;-" ,:','

, I I"., ". ~ ::... ,,-:' )'. (

. .. . "'.~ ~ .. ,. :. '

. : . t~·, .

RESULT ....... ~.

'.' I • • .' • i~' .

,Fuse is OK

........:
.' .. ~~' 1 ~ .

TEST STEP

AS ., :POWER 'TO- R·ASS' LIGHT FUSE

'A4' RABS ·15 AMP LIGHT':FUSE

.• ~~m~ve al1q ,inspect RABS 15 ~mp ,light
'fuse. : \ .' (' ",

• Check for voltage to fuse.
1. Set voltmeter to 20 VDC scale.,
2. Turn ignition to the on position.
3. Check voltage between panel fuse

connector and know~ good chassis
ground.

,Voltage greater than
9V· ~," -

.). ""., ........, ~.,

. Voitage less-than"9V":~~
" '. I .. ;.... ;,

GO to T~st A6.

'REPAIR""fuse panel or~
.. I - ' .• "vehicle" electrical

. system:.'

. 'A6 RABS LIGHT BULB
J,

.J',,,. ,". - .. (.',. '. ,

..... ""'"

• C.heckRABS light bulb. ' !"

f·,.···· -<0

. Bulb is .OK ~\,:;~,',' : ',;::' '. '.J:tEP"i,R'.bpen ..."
, ~. ~ ·t·' '~ ,.' •.. - / ~;, " I.,:' ~~betVyeen,\RAB$ Ifgh,t

: ," :<' _. " ."f " '",.:J,} . ~'::fuse and pin (, of the r

., ':i :,,~. ~ ',- j \ ~rm9~ul¢ ~i.ri,ng-. harness
~;" .' --' . " eonriector~ :. , '.. '.

~. • • ~ ::. ~..", ~ ,~ .~,! • j ..' ~~ ::.. ~ ~ , • ;;: •

.. •. oo.\ ;. .... • I"'~

. ~.... ~ • " ....1.. ~ ...

Bulb is not 'OK ,. ~ ;.,.' , ~'. ; ··B.~P:~AC~. buIJ).. ~~ .

, ~ t J • .. .. \; f· '., .~ .. c' .... ... .~ ••~. • ... ., ;;. ~;. ," :

! .

. ':',. .

i .

, "

,S .•.•.•

, ,
.,.. .

" ,"'i

. ;.;. '.~ ~ ~'. t

I ''-t'\.

CH6280-2A
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;" i

DIAGNOSIS AND TESTING ,(Continu~d) , " ....
, "

,~ . . " . ~:

II~d BRAKE Light On: Yell~~ANTttOCK 'ilght .............·-....-t~~~-i~t
Off, and ANTILOCK Light, 'Does·Seif·Check' '., ,':~ ", ~B,~

,,- ,

,'--- ." ,TEST-STEP

81' I PARKIN~ ,BRAKE ~

, ',RESULT

~.~~ I ' •.\ ,"

• Check parking, brake -application: "
. :.: 1. Turi,.'ignition'~keY to' the~;Qn position~' .

2.C'heck '.the 'parking brake pedal and
'.' .: rele'ase .if' appl.ied. .

BRAKE light goes off ~

BRAKE light stays on ~

PERFORM ';:oadtest. ,
If lockup occurs GO to
Test 82.

GO to Test 82.

• Check parking brake switch:, '
1. D.iscoJ:l.ne~t the..parki~g brake ~~~i~ch ~ l

connectOr. " '" '. .

, ,,~. ~ ." '

~

.... , .r

~ , . ,:t. ,_ ~." , ~ : r, ..

BRAKE light goes off ~" .. ' ADJOST parking"·,
, " brake or REPLACE

• ,. ,c.,,~ '.~. ",: ,:'. • , __:p~rking 'Dra~~"~witch~.
. ~ • ..... ~ . .: .. "" ' I",

\." . .• t ~ .. .

:'I"BRA~E ,light.:r,~lJlai~$7' .. ~ ':~''''; Die,s~I:·vetiicle~;·GO to :
;.;:"f: ~ :-~.., .. ~,:'" 'on I • ". Test 83. ". '. ,_ :

.'~~ , .' Gas vehicles GO to :
.... ' ' Test 84.

..
t

B~ IPARKING BR~KE SWITCH

"\ • • f-. ~" •• ' ... ' •

·83'~.'1 DIESEL LOW·"VACUUM SWITCH
I--__....I-....-..,.. ~----.-~~~-~-~~~:., .•• ".'

• Check for low brake vacuum: ,
1. Disconnect vacuum \A.,'arning switch

. ~ c6hnector.. ~ i.": ~; " ' ~" ,." ':',' : .
".. '"\ _ ~ i .- ..... 'II!

..... '-. , __ ,J> • L.

, BRAKE light goes off ," ~ ..' ~EF~~ ~~ ~~duum.,
> .: ' ;, .' _ '~L ... ~,' r pu~p',. ~~agnC?s,iS in ,

, ., - ~ , ,. ' .• ,'i ~ :.-, ~.' " ":.". . ~, . Section 12.:.56 to ;".
:.,: ' , . correct~pfoblern in

..~ "~';' ,.- " : '.". ',yacuum system. '
.. ~ ....~ P:~' •.~ • ,,:,.. .: • t" ,~'~_ .... ~ I' ..... t" .' j

". j" ., .~.

B4 'I MODULE AND WIR·ING

. "
.. ~ 'tc'; . ....

. ~ r.. '

,BRAKE light ~tays on ~

.' Remove module harness connector frOm'
,module. " ~

. BRAKE light goes 'off .~
...... '\. /"

• ,J' •• '

REPLACE/the .
computer module; .-

..' ......

" ,

., '

:')::1;~~';" .. ' --, .If BRAKE light" .. ,.~ ; ~, CH'ECKf6rsh.orrto'·
r ~ ,.~. , '" ~.,.. :.. ~e'T;laiQ~:p~, i.: ." ;-; ,.,:~ "grou~d}.i~:\\t~ri~g from

~, ... ' . . .BR.~KE. 1igtlt~ to ,the
~'. 'RAB'S diode/resistor.,

, ~\._.'

CH6281-2A
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'1-2-31-17 :Brakes~Rear'·.Antil9c,~ ,,12-3~1 ~17

DIAGNOsis ~ND TESTING (Continued) ...
~ I, . . ••

I ,,'

. .

Yellow
L
ANTI~QCJ{,'\.!ght Q~, ':an~

Red BaAKE'Lig1)fOrl': ",~:>':-", ," " ,:.
• '", • • • .: '.. ,~ ••~., • ......: ~ •• '" ... 4 ....... ~. ~

" '."'.,'

• :",,;." ,. .~~. -' .. :.. t

;1 .., r-_ 7. • ' .~. .. .... J .;j- •.,,, .. ': I ~j

, .

ACTION 'TO' TAKE, '

. ~Gb~ to 'Test C2: '

"-';.; .....'A"': .:

I'.
.. ~. • ~ - r

" ...CHECK·~fort'flu·id leaks' :
, .,:" .. ' ·~··-it;. vehicle 'brake··

·.. ~,·systt=;lm .aAd·'repair as
required~ Fill master
'cylinder to required

.•" ' ... ,. '7 .. , :!. ~ .i: le!v~~.. ,·'· .<,~',:.,:' _ '" '.

RESULT';" "

),

I .

. '.,-TEST STEP

• ',. t .~.

'"" '.'

• Check the brake fluid level at the master
,~y~i.Q~~r"reservo,ir."

C1 Low BRAKE' FLUII:Y:'

C2 "MASTER CYLINDER FLOAT

, .:

REPl-ACE .RABS ','
diode/resistor element.

GO to Jest C4:

. t

'GO'td Test C3.

.. " '''~', ~-

REPLACE master, ..:'
cylil')der reservoir.
REFER to Section .

" 12-30, Brake Pedal,
~ Mas~~r"Cylir)d~r ~6d " .~ ,~ .:

"Valves .fC?r(pr,Q.ced4re. " . ,

. ,''-'" i . .... ~. ~ -.... r

Both the ANfiLOCK ' ., ",:" :REPL:~C,E'R!\~S ',:
;anq' BRAKE' warning " c. " .' diode/resistor ele,ment.'

. ·Iamp~.. gq ,Off' " . .

. B'oth the'ANTILOCK .. '
" 'ari~, BRAKE warning
la~ps ~tay on , I,. '

I
t\ ..

','.:' ~: "~r~~oth the ANTILOCK,;',
.~nd,,~~AKE:.warning.'"
lamps stay on , .

~.:, ~ . '" :. '. .. ..

.,DIODE/RESISTOR ELEMENT
CONTIN'UED~;' ,~ 1

. ~ ~ ~ ~ .. .. .......... ' ,. ....... ....

. "::': ~

.. Ch~~k;idr..proper' f~nctioning of th~ 'diode/
resistor i~fement: "'~ ". , .:. ,"'.

, 1. TlJrlJ ig'ni~i()n .~ey to-tne on' position;·' .
. 2. Check' p,arking "brake' 'an~ release 'if ".,.
. applied... >.,' \ '

".::.1 .: ~ ., ~ ~ ...'"

C4

'. Continu.e to, ch.e~k f9r prOper functi6ni~g of . r Both ·the. ANTILOCK' '. .
"'the'diode/resistor' element.~' " " "', '".... ,,'('an~ B.RA~E warning", ~

, . 1:.:Rembve. the, 'p~rklng .brake switch and:the . lamps. go, off: '
.. ,'~ \4diese{,low: vacLi~m switch, if ~o equipp~d.

• • -. t ....... ~ ..~ • r I .. _.. ...: ._. !. '\ :~ ,

C3,
.'. I ".

< i .

• , Ch~ck ~a~tei 6yllnder float for buoyancy: Float moves i:l6Wh: ' ...
1. 'Rerilove'-cap 'from ·m~ster cylinder

reservoir. . , .' ~ "Float does not move
.. "2~'Usiriga~cle~i1':$teel implemel1t; push down' ,,'down (sits 'aHhe '

"', on floaf:iti' re~~rvoir." ' 'bottom of the' '" .'
1-" .. '

. , . ~.eservoir)· ....

.~.

.... ~-----...---------~-------------I............ !

; ."..

,- ',." _~'f', .'. •

. ~:. ~.". .
,,, "','

• '~ ........ --o;. ---a.~-------------.......;..---I---------..;...~

CH628~-2A·"
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DIAGNOSIS AND ·TESTING (Contin~e~)

Brakes~Rear Antilock. .. .. , _: , ~ ..-.' "'r...·· .. .' .";

... ;.

. ".' ", .. -.,.

Yellollf ANTILOCK Light Ort' and ,~.

Red.BRAKE LJght.On - Coht'd
. ·Tesf

.' 'C::

. TEST STEP

C5 '1 ANTILOCK VALVE SWITCH

RESULT :~ ACTION TO TAKE

• ~ • .~. • • ..~_:... .. .e
o

( •

• Obtain the flashout code as described in
Diagnosis and Te$ting. il1lhis ·Section.

."~C6 IMASTER· CYLINDER SWITCH

.: Flashout code is' :. .-:"~
obtained ..

ANTILOCK and
.BRAKE warning.
lamp.s stay on steady

"\ ~·t·

. ...REFER to Flashout
Codes Charts iri 'this
·Section.

GO to Test C6.

... ,"c" .. '

~ ~Chec~. for .proper functi6ni.ng pf the, r:llaster
. q'ylinQer fluid.; level il'1dicator switch: _.. ' , .
f." Remove the connector from the' master'

cylinder. I '

2. Connect a jumper wire between the two
purple/white wires in the connector... -', .~

3. Turn~ the ignition~key t~ the on' position:' :-,

ANTILOCK and
BRAKE' warning
~"Iamps stay on.'

" ANTILOCK and
BRAKE warning
lamps go o~

,~

GO to Test C7.

e ~ :.,

REPLACE the master..
cylinder reservoir.
REFER to Section .
12-30, Brake Pedal,

. Ma~ter Cylinder alJd
,·Valves· for procedure.

,-';# •. ' ., ....

• Check fQr ~horts'in brakeJight wiring.,- ,'~ .., ' ,
1. Disconnect module har'ness connector

. '$'. " from· module. '"
2. Turn, ignition key to the on position.

• • ;, ••• :_...... ::.• ' I"

... , t

.....
; .... C'

" .; .... #..~

.." ~ - ~.

;. ; ",;& t :~, r. \.

", ,.t).,
~ ...... <I

\ : ',1

ANTILOCK light goe's ~
off,and BRAKE light ._
stays 'on

Both ANTILOCK and ~
BRAKE warning
lamps go off

' ..

CHECK for short to
ground in the 977

.circuit. REFER to
wiring diagram in this
Section.

REPLACE module.

• ,. ..... 1 -""' ~ ~

CH6283·2A
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.;0" ....... '- • ~'r' . - .... """.. ., . .' ". , -=~

. 12-31-19
, "_ ..-'

DIAGNOSIS AND TESTING '(Continued)

'Yellow: ANTILOCK·'.Light On,
Re~f B:r(AKE Light on, .. '" ": '" ,':.',
~ ."", . . ': '." .... ' ' .. -" "

"'::':Test
• . • ~ .. f I ~

• "'9' ", ~ '-

,D:
...~ of '.

~ .. lit

'\

, = ", '! ~ .- ..

~~JION TO TAKe .

,Refer to the Flashout
'Code Charts in this
Section.

. GO'to Test 02.

. ,
~: '1:

. . ,RESULT

"

Flashout code is
obtained

. 'Master CYli~d~r.·'" . ',~,GOto,Test 03.
"~onnecto~ is.·p~ugged ".' ,;", 1'- .~ , • " •

in .

Flashout code cannot
':, i ,::be obtain'ad ~ ", .. ~ .....:;. 'j

,.I~ .' ':- ,. '," ... • .~..

1 " •.••

'"/' ," .

. ' .

"/.,

,.' '.', \ ..:": r '~: ~,~,,'" ': ~

."

~ . r

'~':' ·r~~T ST~P

RABS DIAGNOSTIC
.CONNECTOR - PIN VIEW

. ' I -,'. .

MASTER CYLINDER CONNECTOR

• Obtain'the flashout code as described in
Diagnosis' ~'ndTesting in this Section'.

,·t ... --, .. _ ~ ", ~~. ~ .:." ,.

, • Make suremas'ter cylinder connector isJuil}: •. i;f\IIaster cylinder ,.:',' ';PlUG in the'master
plugged in. ' .' < ~ :;. ,,' '.' .' connector is..~qtJuIlY' ", \ ',' ".': cylihdercon'nector.

• l~ .:' ,'. 'plug~ed in ,~. , " ,'. " .. : ..... ,.' ,'", :'-~, .;
/" ,

.:~ .., f .:0.

.• Remove'and inspectthe RABS 20 'amp fuse: ., 'FU'~e 'is'OK,-' ,
; . ~.. - ,'-

• _ .J ..... :

~ ':,'<'.: :, ':. [ .. i·Fuse is,·blown·~ :.;
~: : i· ~ :- :', . ,': ' ~~" ,~. ..' '. :" ,:' "- .. t·

~

~ .

.' REPLJ\CE Fuse. :'
'_ ~o'to, Test '0.4. ....

'Short to groun~' ~: :
between: the"fuse'
.panel·and the.module
wiring' harness "
connector. REPAIR .
short in the 601'circuit}
and REPLACE the 20 ~

.amp. fuse. REFER to .
the Wiring Diagrams
in this Section.

04 SHORTS IN MODULE HARNESS
CONNECTOR WIRING

• Check wiring for ~hort to ground:
:1. Turn ignition switch to the on position.
2. Remove the module~' harness connector

from the. module.
3. Observe' ,the ~EAR A,NT.ILOCK light.

Li~ht goes'off

Li~ht re~ains on

GO to Test 05.

CHECK for- a short to ~
'ground in the 603 '

, 'Circuit. REFER to ,
Wiring biag~amin this
Section. '. ~

" . CH6284~2A ~ ,
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Brak·es....Rear AntUock
J. • • .~.. • •.• ' .... ' -.' .••.:~ ,.' ~ ~ •

DIAGN.OSIS AND TESTING (Continued) "

;Yei):o1ir, ANTILOCKLight ~On~:">:" " '~, .... ,
:~e~.B:RAKE'Light "Off :(.Conf'd):.,,·':;.· ;'!" •

. "

'. Check for~'an'6pen in the:~<9i~cuit.s~pplying " . ~
power to the 'module:

(t.·'Set the.voltmeter on ;the 20 VDC scale.
, ,,:: 2. :lurri the' ignition swi,ch to the on ·position.

3.. Measure ,the voltage between pin 1 (or pin
~) and.ch~,s~,is-grounq~ ', .. ' .. ".

.. - .....
...,,>~ _ L ; : "~'. ~ -ACTION TO TAKE

II';

, \

_<, GO ,to Test 06.

REPAIR the open i~

. ,~.the: 601 circuit- or
,-.~ ~,pow;er~o'~the 'f~se .

: .,,:.' tPanel.~ See Wifing,
pi~gram. ; .. ' :1.: .\'

,"':/

" .~.

( ,

RESULT

; .Voltage greater than
9V. . ,PIN NO.9

.:! . ! T.EST STEP

POWER·TO THE.,MOOULED5

06 VOLTAGE' AT THE FLUID LEVEL
CIRCUIT.

.• Check the voltage from the fluid level sWitch
circuit: .
1. Set the voltmeter on, the 20 VDC Scale.
2. Turn the ignition swi~ch to th~ on position.
3. Measure the voltage 'between pin 2 and

~has~is grounq.

Voltage less'than av.·

Voltag'e greater than
av.

"') .'

. "GO to Test 07.,

GO to Test -08.

MODULE HARNESS
CON~ECTOR - PI~ VIEW

PIN NO.2

07 FLUID LEVEL SENSOR AND WIRING

• Check for voltage a.t th,efluid lev~1 sensor:
1. Set voltmeter on ·the 20 VDC scale.
2. Turn the' ignition. sw~tch to the on position.
3. ,Measure the voltage at each of the purple/

white wires at the back of the master .
cylin~er fluid level switch connector
without disconnecting the connector.

• PURPLEIWHITE
WIRES

Voltage greater than
a·v at both wires.

V9'tage-less than av
at both wires.

Voltage greater than
av at one wire. and
less than av at the
other wire.

CHECK for open in
977 circuit.

RE'PLACE diode
resistor element or
open in 640 9ircu~t.

CHANGE the master
cylinder reservoir.
REFER to Section
12-30, Brake ·Pedal,
Master Cylinder and
Valves for procedure.

CH6285-2B,
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DIAGNOSIS AND TESTING (Continued)

Brakes-Rear Antilock .
• ... ~ .. . '4 •• - • •

Yellow:ANT'ILOCK ·L.ight..,Qo;.;.··... 1, •.•.·,:.;:;: .".";

R'ed BRAK~ Light·,.Off (.C~nt~·d):;.:·· ':. !.\ .:r ~':

.t1:.

·","':Fest ..
, ••'J ... '

'::' .,J)r,::'-':

. RESULT .' -"', . ~~rION TO TAKE

08 IGROUND~DDIAG~OSTIC LEAD - ' ...

r
.,,-

. , . I

.: C~t~¢k ~.h·e·~9hage at thErdiagh6st~c··lead~,,; .'.' ':.' Voltage is' tess,th'an. ".: . CHECK,'fot. a short in :
1."Reconnect the:~module harness connector. 1V: .' -: the 51l"diagnostic, . ;
2.'Set 'the.'voltmeter on the 20 VDC scale. . . ;, .,..... : circuit.· 11no short'is :
3. Tarn the ign:itipn to the on position. ..... ;~: ... :' .. '" :found,' GO -to Jest D9.'~

4: Measure 'the' voltage between ,the ' . \ . . '. ", .~'" '
diagnostic lead arid ~hassis. grC?und. VOltage.is greater .,~;"'~" GO to:Test D9~
"~ :-: ": \ r ;-; ..# : than 1V

·····r~ ,!;..'.
RABS 'DIAGNOSnC
. CONNECTOR

PIN view

·,09· r~OMPUTERMODULE

• R~place computer module arid retest.

", .,

"."l

• ~ "."r.• t. "',. "

, i ,4.. :

'".

;".: t

:~:. "~ ••: .,. f ~ _ , : \/
. *, "1',

, .. ~. -. ~

• .. l' ",. I. ..:.... • \~ ....

,_ ,., ;.~ .- ~ r ," •

. /

. ;', ,;', :,'

. ,.
'..so. ,~, ....,~.

I .~, of ; ,"

r" J.~

.. ·i t. .~,.'"

'.. ".* '.. '

~ .. ~ .• • : eo

.. ~ l - • . -: -4 :

-. " CH6316·2B
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" 12-31~22 'Brakes--Rea'r' An~Uock

DIAGNOSIS, AND TESTING (Contin~ed) ,
- -. ". ~ .:--

,Yello~ ANTILOC~:J.i9Iit. FI.il~hi~g".·\ .- .--..... ,.. l'est,
Red BRAKE Light.·~Q"_" ",-, '.~ :,"~'. -:':". ;~, .. ,

,Test STEP

E1 INTERMITTENT 'POWER' TO'MODULE

,. Check ,for, ir:'terrnittent op~n~il1 the ~O~ circuit"
.. power,.to' module.' " " . "', .' , . .~

1. Remove the m,odule harness connector ;,
from the ,modlile. ' ','

2. Set ,the. 'vo(tmet~r, ,on the 120 VDG:scale. ' ' (,'
3. T~rn,: th~ ignitian:,to the on position~ ,
4. SIJakeJheinstrument panel harness.

Chec~ :for- ,battery vQ,l~age between' pin 1
()r pi,n 9)~nd, chassis ,ground.

, PIN
,. , 9,

RESULT

. Voltage,is steady and ,.
greater thah"9V' ,':: ',

Voltage is' 'intermittent -'.
Qr less tfj~nh 9V ...: :" I ',: :' " , ..

• .. ~-<.'. .: -.. ~. ""~,- -

"., t "." 1'. -I,'.

~. ,.. :. 111 ••• ~: -.

J' • ACTION TO TAKE
~ - ,',-" ':' ' " ,

'REPAIA b'reak'':in the
:, -601-~'cfrouit. ,REF'ER' to

"Wiri~g' D,iagr~m ,in this
, ' Sectiofi'.~": l,',. .

, MODULE HARNESS
CONNECTOR ,;-. PIN VIEW, '

PIN NO.1

')'.

" ,

":,:' " "" ":,,',,

ill> ). .~. • :. I

. .

, .
- 'll -, ..

i, -;

... ~.

E2 GROUND.EQ DIAGNOSTIC'LEAD
"

• Check for an intermittent,ground to chassis in
"the diagnostic lead c,ircuit: "

1. Turn the ignition,switch off.,
2. Disconnect the .battery.
3.' Set the ohmmeter on the 200K ohm scale.
4,. Shake the, instrument -panel harness and

check the resistance between pin 12'and
chassis ground. "

PIN NO. 12 ," ,

, MODULE HARNESS.
CONNECTOR ~'PlN VIEW .. ,'

-, f ,- ,,~. ' .. ", : ~.- -

Resistance i~ steady, '
and greater than 100K
ohms

Resistance is below
100K ohms or
fluctuates

GO to Test E3.'

REPAIR short in the
571 circuit. REFER to .
Wiring Diagram. in this
Secti9n.

CH6286-2B
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12~31~23 1~·3·1-23.

DIAGNOSIS AND TESTING, (Continued)

~ y ~l_bw ANTILOcK."Li'ght'FI~s~l~g, ).~'~~:.:":J ,." ':

Red BRAKE. Light Off - Colit~d:< \/:." .. ',:.. .,
• ' •••• , ~ 9;' -.. ..-. ~ -. .',' __" .... ~. • .~~.. .~ ..... _ 0_

,'T'esf'
, E,", .

'..
." ,,..: .... ,. ..... !...... -- .

. ..... 'y

Act'lON TO TAKE

".' •• r : ~•.

RESULT'

• Checkforihtermlttent or ~6r nlodui~groun&:: : .,J;tesistance is I~Ss ';,",.. '. '~' ·'REPLACE Module.: ...
, 1. Disconnect t~e battery. ; . ;',. . :, 'than:1 ohm and ',., ". ',' ~', (.. ' ~:; . .,
.2{ S~t 'he. ~oltri1~~ef on th~200: ~hm sc~I~. . .::.~teady ,.. :~'~.'" '~", ..~.}
,3. Shak~ tl1~:ifJstr~ment 'panel harnes~ an~ ..'. -, '. ,...., .~

.;~y : ch,e~l<·~~~ ~~si~tance' ~etween, pin 4 o~ the . Resl~tance I~ '~~~~t~r. , (.. ' . ;:( 'REPAt~: ·P90r.grp~f.ld
module harness connector and chaSSIS than ,1 ohm or I ~ , : ." ' ,",{ .: 'in':the570 ,circuit. "
gro~nd. '--,-' fluct~ates .. ,-~,;'~"'(~"" ../ . ,,- ~: };'REFER,te Wirh19

, :,~L:_ ~.~ - • "~ ;:"_~_ :,:,,:1. Diagram'i'n this", .
. " .~:'..~ .~~ .: ' ,Section.,: ,,;-,

'E3 FAULrv MODULE GF;l0UND

", '1','

.; ~ .

,_., ~ J ,,,,,'~ ..

'. '." "'~ { "

I .... , .......

~ "'~. .-

• ~ ...... (. ""I .• ', ..... ",,__ }.

...<.:

PIN NO.4

r
.'

..~.~~~ <"::

)'l\(,! ~,~~. , .~. ..~' .. ",:~
,,:.•.;,,' .1 i i:,< ~, • ' ,. •~ ". . . , . ::' " ~ '.

• ;;~.~. • ~!1'~,_-~ f .:~.,~.~.:..: '- .~ .

.., '.<. ~,':.~: ~~.:A/'''>' t' ~..
, :.;,,, ,,),. "

, ",;
" ....

.... , ..;'.1

• ~; \. f .......

.' .. ' \ .. '.~' ..

: ,. ) ~ ..~ t.. • ~.' •

!. ~

, i

.i.. ! .•. '"

'~'. '~., .. -
CH6318-2B
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, Brakes..-Rear' Antilock 12-31-24

~ DIAGNOStS AND TESTING .(Continued)

Rear Wheels Lock::' with··Hard Stops·_'
Bot.h. ~~DlPS .FuDctioning Properly.

·:Test
-:-F' :~

"': ", '*,

F2 VEHICLE ROAD TEST

'1 F1 STOPLAMPS , .

ACTION TO TAKE

,REPAI~ the stoplamp
:citcuit.. .' :~. .

GO t~ resf F2.: . ~

"GO to Test F3. ..
. ,.,·t•..

T~e sy~tem is flOW
functioning OK. ' ~

Consider a pos'sible
- 'intermittent'wiring

problem or possibly a .
problem which only
shows up during

. driving. REFER to
Flashout Code 6 in
this·Section.

:: ." .. :.

~ESULT

, .

Rear s~oplamps;.OK

Rear stoplamps not
illuminated·. .

Rear wheel~·loCk .

Rear wheels do not .
lock '. ," ...

.......

• Check for stoplamp' ope~a'ion:. .' .' '.',
~'.' 1,~ AppIY7~the.:.·$~rvicebr~kes and -obs~rve th~":

~ 'r~ar ·~r·akelainp~. ..

-; •. Perform'·~loW ~peed v~hicle road' te.~t:·~ . .'
1~ At.app.roximat~lY 10 mph apply the.·service·

brakes in an attempt'to lock all four
! .. ' 'Wheels while:·observi"g the left rear wheel

. in the side mirror. "

F3 WIRING FROM MODULE TO BRAKE
SWITCH

••'f" •

1 • ".

• Check for. an open between the brake switch
and the module: ;
1. Turn the ignition off.· .

.. ' 2. Set the'voltmeter'on the 20 VDC scale.
3. Remove the module harness connector.
4. Measure the. voltage betwe~n pin 11 and

chassis ground while stepping on tt)~,· '.
brake pedal. .'. :.'. 1

Voltage is less than ,
9V:' .; . ,....

Voltage is 9V or more

REPAIR ,the open in
the ..511 circuit.

·..G·O·to·.Test·F4.',······:~ .. ~~. .. . ," .~ .

.f',.o. J..

,PIN NO. 11' -'. ': .... ,.
.-. J

: ' ('.

'. .o." . ~~..." ••
f. Ii, .. '

.••. 1.

'.' '., .

. ..,'. (.

~ : ",! ., , ...

..
,... ~ ....

F4 EXCITOR. RING INS.PECTION \' " .' J
., "': I. w.,... I." ..... .J .' ),-

• Remove sensor from carrier and check for:
1. Presenc~ of ~the excit9f: ring
2. Condition 'of ~~~ teeth'.

'1-, ...
Ring is present with: ~

:' the teeth intact

'. ........ ..'~ . . . .. ..... ...
Ring is not present or "
the" teeth are
damaged

_ .•• ~ '. .:.... ' J :4.... •

~ ".; REINSTALL the~· '. :
sensor and. 'GO'Ito
Test F5.

REPAIR axle:' REFER ":
. to the appropriate "~'.'.,- ~

~~ct~OO' i.n -~r:oup ,15 ;
.for pr~<=hed~re~. _,. .

CH6287·2B
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12-31:"25' Brakes-R.ear Antilock, '12-31,-25..,'

DIAGNOSIS AND TESTING (Continued) .....

: . ~....

Rear"Wheels Lock witlj ,H,ard,;StQPs,~·Botb " ,., ~,

Lamps.FunctioningP~Qperly,(C9~tinq~~)' .. ..,
....Test-

F· .' .'~ '.'
..~

'; : 4' ~ , ' (

,'; ~. .' .

: '~"ACTioN'TO TAKE.... ~ .... . ~.,. . ~.. . ".

- .' ,

. ,'~ 8EPLACE the sensor,
-: ';; RETEST ~an'd

',!," ,.-, , 'REINS.TALL,the
.,' senson ~'t~st ,conne'ctor

cap: :,~. '.

.If the voltage is still ~

low, GO to Test F6.

, ,~ -:~REiNstAlL, ..the·'" .
.~ ::', ;' ':,: '" sensor:test .COnnector

'. ,'capand 'GO' to Test
,·.F7. ' " " '

RESULT,

CONNECTOR PINS

. .'~ ," : ,,:~ ";.'"

F5 I SENSOR OUTPUT'

,;., ".

. ".' Check for 16wsenSQrsignai output:'::>,' .: . Voltage·,is.650 mV, .
t. Set the v91tmeter on the 2000 mV AC '. ,I ' ~.~ (RMS)' or greate~ .'

scale. J, : ",

" "2. ;Position the,vehicle on the·hoisfand raise " ... , ,·'.4 .•.. ' ' •••. "

the rear wheels off the ground. "
3. Remove. the cap from the sensor test . ,.... .. ,.'.~ . .. ,-

connect,or and connect the voltmeter' /. . Voltage is lass,.than,
"., ,6.50. rh,.,V (R.M..· S)J, ,'... . ',across the connector leads. ' .. " " 1 ;.' •.

',4. S~'artthe:~e~glne and turn· the rear'whe~ls' ":"~ ~ -,."
, ,_ ,~.at. 5 mph. " :. ' '. . ,.I' ,', ,~" :~ •

<, ~. ·',Measure.·:ths),oltage: output of t~e sensor.

. .\.,' .~ .' ":..:,.... ., ~ .
- .: t

,';; , • • I , SENSOR TEST
CONNECTOR - PIN VIEW

F6" SENSOR GAP

• Determine the sensor gap:'
1. Remove the sensor from the·carrier.
2. Measure the height Of the sensor pole ..

piece from the mounting face of the ,
sensor flange. Pole should be ~7.1E;3-27.43,

rnm (1.07-1.08 inch).:
3.' Measure the depth to the top, of th~

, excitor ring teeth from the sensor
. . mounting face on the carrier..·. '

4. Subtract the two measurements. ~This is'
th~. sensor gap.

''t. :~

;" " ".'. :.

Gap i.s les~'than·1"2t~··,
'mm (0.050 inches)

G~p 'is greater than ,.
0.050 inches

"
~. ,

.,... ....

,.'

. ~ ~ {~ .

The gap is too. large.
CHECK for defective

_ ",~sensor or carrier
! • . .•. ". housing..

MECHANICAL PROBLEMS IN REAR
BRAK~S . ..

• Check the rear brakes'· for mechanical
problems- such a~: grabbing, locking or 'v

pUlling. . ,: '.; "~ , .

iF8 -COMPUTE'R MODULE

.' Replace··compute~.mod'ule and retest. '. .1.

... ";'

, : Rear Bra,k~s_OK

·.'Rear. brakes"lock,
gr~b or~ pull .

\W. ...;

·diit~' T~st:F8. _, ...

CH6315-~B
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12-31-26

DIAGNOSIS AND TESTING (CQntinued)

Brakes~Reat AntUock

.--. ~,
• '~'.. i

No Flashout Code

FLASHOUT CODES CHART

, CONDITION

See Flashout 'Code -(j'

Yellow REAR ANTILOCK Light Flashes 1 Time
'This Code Should Not Occur':· 'C'. ,- -,

, ;,- ." '.. ~.. _, ~'\ ~t

Yellow REAR A~TILOGK Light. FI~sh~.~ .2 ,1i~~~~ ..~
Open Isolate Circuit

Yellow REAR ANTILOCK Light Flashes, 3 Times
Open l?ump Gircuit~.. . i .;: ~"', '_~:._

Yellow REAR ANTILOCK Light Flashes 4 Times .
Red Brake Warning Light Illuminated
RABS Valve Switch Closed

See Fiashout Code 1

See Flashout Code 2
A· '\wo" - ... _. ........:. • • .,~... ~ ••.•

/' :' ~ ... " .

~ -' :.... 't .'

.J

Yellow REAR ANTILOCK Light Flashes 5 Times . I'i':~· " 'See' Flashout Code ·5
System Dumps Too Many Times in 2Wp (2WD and 4WD vehicles) Condition
Occurs Whil~ Making Normal or Hard Stops. Rear Brak~ May Lock

t

Yellow REAR ANTILOCK Light Flashes 6 Times . ;
(Sensor ,Signal Rapidly Cut~ In and Out) Condition Only Occurs W~ile Driving

Yellow REAR ANTILOCK Light Flashes'? Tin'les
No Isolate Valve Self Test

Yellow REAR ANTILOCK Light Flashes 8 Times
No Dump Valve -Self Test

Yellow REAR ANTILOCK Light Flashes 9 Times
High 'Sensor Resistance

Yellow REAR ANTILOCK Light Flashes 10 Times
Low Sensor Resistance

Yellow REAR ANTILOCK Light Flashes 11 Times "
Stop Lamp Switch Circuit Defective. Condition Indicated :,Only When Driving
Above 35 mph '

Yellow REAR ANTILOCK Light Flashes 12 Times
'~ Fluid Level Switch Grounded During a RAJ~S Stop

See Flashout Code 6

See Flashout Code 7

See Flashout Code 8

See Flashout Code 9

See Flashout Code 10

See Flashout Code 11

See Flashout Code 12

See Flashout Code 14

See Flashout Code 13Yellow" REAR ANTILOCK Light Flashes 13 Times
Speed Processor Check

- ..:-----.---.------------------+--------------t-
Yellow REAR 'ANTILOCK Light Flashes 14 Times
Program ,Check

t------..~--_.------------:----------------+------------I

Yellow REAR ANTILOCK Light Flashes 15 Times
Memory Failure·

Yellow REAR ANTILOCK Light Flashes 16 T~mes or More .
16 or More Flashes Should Not Occur

See Flashout Code 15

See Flashout Code 16

" -,
NOTE: Refer to, Obtaining :the Flashout Code in this ~ection for procedure to obtain flashout code.

CAUTION: WHEN CHECKING RESISTANCE IN THE RABS SYSTEM, ALWAYS DISCONNECT THE BATTERY.
"'IMPROPER RESISTANCE READINGS -MAY OCCUR WITH ~THE VEHICLE BATTERY CONNECTED.· . .>. t

\', CH6288-2B

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Brakes-Rear Antllock 12-31-27

J .....

, .
/'-

.~..., ............--..''...' ......_-..-........_--------................_-------------------"

Flashout
'"

'Code
0

'.' . , ",

'. \ . ~

GO to .Test :02.. '.

- .ACTION TO TAKE

~... ......... . . : .,.'

, ,;,', 'RESULT,

No Flashout Code' .:.

TEST'STEP
. '. ':-: " ~.i.~·

NO FLA'SHOUT CODE BUT RABS LIGHT
IS ILLUMINATEO,

..... There are. some faults that illuminate the
RI;AR' 'ANTILOCK light but will not provide a
Flashout C~de. Refer!o Obtaining the
Flashout Code in this Section for procedure.
Also,.be.sureto make a good, momentary
grC?~nd from t~~~ ~iagnostic lead. . "

" 08

f'

'I ',' '. " • ~ •

.... oCt' .j ;--' ")' ,;.' ,: : :.:;: ,"

I: \ .. 'j'

, :~.

, "

".
," 1 of ~ r' - ....~ ~... r .. • '. . ~ ..

',..: .....
I ;. ~ ~ ...

• ... ': .':~ J " .. ;

. ~ ~ .. .....

~. ' .. - ~ .

...; ;:: J 0'

.... ;.,.0

:\'

'..J '

"

':-.
• I

"

'. CH6289-2A
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t2-31-28

DIAGNOSIS AND TESTING (Continued)

Brakes~R.arAntllock

:, Yellow REAR ANTILOCK ,Light Flashes 1 Time , .Flashout

. This· Code Should Not Occur . Cide
.

TEST"STEP

18 I.NO TEST. . '

RESULT ~ ACTION TO·· TAKE

• This code should not occur. Refer to
Obtaining the Flashout Code in' this Section
for procedures involved in getting the code.

" - (., .

f)

"
'.:

Flashout Code is l' .,' ~ If after, repeated
attempts to take the
Flashout Code, 'Code
1. is still obtained GO .
to Test E~ "...

CH6290·2A

DAVE GRAHAM INC. - 2012 
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, . ( ~

Brak~s~Rear'Antilock. 12-31-2~

DIAGNOSIS AND TESTING (Continued) '~,.' .

l' .

-j'::. ., ."",: ~> ,.
/~~ ..~ell~w'REAR ~NTII~bcK li~ht F"~sh~~"£'Tiines

.. (Open Isolate Circuit). . ' ,.," ::'~.: - ,.: ..

.. , •• ~ ~ .J",'.

Flashout~

· C,9d~
2

'TEST,STEP , -RESULT,,,,
...

," ACTION. TO TAKE
. .:'i. -~ ~

GO to'2b.

::" ,

. 'REPLACE' R'ASS
module.

Resistan~~'ie~s tha~':; " ,
6 ohms

·Resistance over
6 ohms

28 CHECK FOR OPEN RABS VALVE
·ISOLATION SOLENOID WIRING ;OR
MODULE '", .

.'
"1. Turn ignition .switch to the OFF position.
2. Disconnect ~battery. '

- 3. Set the ohmmeter to the 200 ohm scale.
4. Disconnect module harness connector from
" module. ,: % ' ,

5. ,Check for resistance between harness
con,nector pin 13 and Ghassisground.

PIN NO. 13

2b CHECK FOR OPEN RABS VALVE .
GROUND WIRE

1. Disconnect battery.
2'. Disconnect RABS Valve harness connector

from valve connector.. · .
3. Set ohmmeter on the 200 ohm scale.
4. Check for resistance between ground pin ,of

valve harness connector and chassis
ground. .

Resistance less than
10hm '

Resistance' 1 ohm or
~ore

GO to 2c.

REPAIR open in 397
circuit, isolation
solenoid wire. CHECK
for dirty or loose
connector pins.

GROUND

PIN~

RABS VALVE HARNESS
CONNEctOR - PIN VIEW

... - e-, ,~~ ;

CH6291-2B,
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12-31-30 B(.ake$--Rear ArJ~ilo~k 12-31~3Q

DIAGNOSIS A·N.D .TESTING (Continued)

Yellow REAR ANtitOCK'I.ight Flashes '2::Times:'"
(Open Isolate Circuit) - Continued

Flashout
.Coae
",.·2

ACTION TO, TAKE

...•.j "

, f" ..:;-'

.'TE$"T~ STE~
, 'J

1. 'Disconn~ct b~ttery; I ,,}~;; . .' ~ ••.• J,: -;; _ Resistance less th~n~". REPAIR·openj~:-599 ·
2. Set ohmmeter.. to 200 ohm scale. .' ;6 ohms circuit, isolatior:i.,! .
3. Check resistance 'between valve connector ' ., " .. :~ r ... "., , <'....... .,~ " 'solenoid··lwir~. from ..'

isolation solenoiq pin anq conn.ector ground. . valve' to cor:nput.~r .
pin.· ' ~. . :,' , ~,,,,~ ~" 'f .\'~'. ': ;:.•.• , ~ ,', ' • ,.' ~r.:rt:l6dul~. CH"E~~'for. '

,.; ., ,':" ',~ ",: . ' ..di~y·or loose.
. :', connector' .pins. ~

.... ," . :' . ' . ~ . . ' .. ,

. 2c CHECK FOR OPEN RABS VALVE
ISOLATION SOLENOID OR'WIRING

Resistance over
6 ohms !. ~."~'

REPLACE RABS
val~e. . ' .

ISOLATION
:SOLENOID PIN

'. . GROUND PIN ..

RABS VALVE CONNECTOR - PIN VIEW .
,. ,'-

."'. - f' (

• '. ~ • ~ .:: c,,,,. '

•.,.' • w.-,· _'

" .
;10- ..' , • .. ~ " .,;.

... ~.: l'; ~ ...

~ .~ ....- '. :~~tt ; . ~. ':.

... ...... 'I' . \,. ~ ""p. , •• ' .-: ::- .. .... " ':

~~ .... :! ........ ~.

;", .... "

~. I

1: ~ . "

,', .... . . "'(~:.'... ". '

, CH6292-2A
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12-31-31" 12-31~31

DIAGNOSIS AND TESTING, (Continued) .~ '.

Yellow 'REAR ANTILQCK.,LightFlashes,~·, ~~qU!s· ..
(Open Dump Circuit) . f ~' '.

Flashout
· Code

. :3

tEST STEP

38 CHECK FOR OPEN RABS VALVE bUMP
SOLENOID WI~ING OR COMPUTER
MODULE

'RESULT "

1. 'T~rn ~gniti6n switch to.title offposition. ;'.' .Re~istance less than
2. Disconnect th~ battery., ," ,~. 3 ohm~. ,~ '. ':: " ..
3. Di~connect ~o~ule' harne'ss connector from .~

module.";, ' " . R ~ .. ' ," ... : ",'
4. Place the ohtnmeter on the 200 ohm scale. th:s~a~~~~reater
5. Check re~lstance between pin 8 (or pin 14)

and 'chassis ground. .

PIN ~O. 14

.RE'PLAC~' computer
" module. :. ..

.. ,~ ~: .' ~: :':~ ..

. ~ .. , /. ....,,, , . '. .

GO to Test 3b.

PIN NO.8

MODULE HARNESS
CONNECTOR - PIN VIEW

... ~ ..

': " ~

': ~ ..... r , •_ :.

~b CHECK FOR OPEN RABS VALVE DUMP
SOLENOID OR WIRING

. . .

1. Turn the ignition switch to the off pO$ition. ,~
2. Disconnect the battery~ . .
3. Disconnect RABS valve harness connector.

from valve' connector..
4. Check resistance between valve connector

dump solenoid pin 'an~ ground pin.

'Resistance less than
3 ohms

REPAIR open in 664
circuit, dump solenoid.

. wire, from valve to

. module. CHECK for
loo'se or dirty
connector pins.

Resistance greater .
than 3 ohms

DUMP SOLENOID .
PIN . ,

GROUND
PIN

REPLACE' RABS
valve.

HABS VALVE 'CONNECTOR 
,PIN VIEW

• a. '. f ~ II •

"i . "
. ,.- .,. CH6293-2B· .
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,1.2-31-32 Bra~e~-Rear. Anti~9ck" 12-31-.32
f of::'

·DIAGNOSIS AND TESTING (Continued)

,Yellow·REAR ANJILOCK Light.Flashes;:4·Times·- .~~: '.. "~. ;~" 'Flashout
Red Brake Warning Light IllulDi'nated' -. '~;J" <.. ~ :)• .' €ode~.

HABS Valve' Switch Closed .'~ '~" , -,':,., ~,·~~4:

. .~

GO to Test 48.

.. ~."~" -. .~ .....

. - ~'. ': )'-, -" . ''':, . '.. ; .
, '~~ ... : ....... , . '( ~ .. ;,. . .

_. ·"·:ACTION TO TAKE

; .... ; :'. .... • • I ~.•r. '"" .. ." ..

RESULT.

~esistance great~r
than 10K ohms .

.; f\~_.\ ·~:·l~~.~

....... , .. ,

VALVE CO'NNECTOR-
, PIN VIEW

CHECK FOR CLOSED RABS VALVE,
SWITCH .'

.' . ~". ~ ~~. "~fTEST STEP

f .. ~ .. • ...~. ...... 7 -:

SWITc'H • l .

RABS . '. ~IN~''''
VALVE ;--":"~-'''-'\

BODY
GROUND

1. Disconnect RAfis valve harness connector
·.:)frdm valve 60ni1~ector. .':\ ·... ·1.~ ... ' .;,' '

2. Place ohmmeter on the: '20K scale:, '. -..t' _; 0,

3. Check resistance between valve connector' Resistanc~"i'~s§ thta:rr ...~ ;~.. ' . RE·Pt.ACE·IRABS~
-:t .switch pin ~~~ ~~~ve body. ,. . .:;: "r • . ;.-10k 'phms valv~. . ',' :~:.

• • ,f • ~ •. : '~::~"I' . Y • .':~ . :. ., .•),

.4a

. 4b CHECK FOR SHORT S'ETWEEN RABS.
VALVE SWITCH AND VALVE GROUND
LEAD

.,. ,;.~

\ ... r'·.-,'" . J/

, . ~ ..' .

, 1. Set the ohmmeter on the 20K ohm-'scale.
2.. Check resistance between valve' connector:

switch pi~ and valve ~ol.enoid ground pin.

Resistan'ce greater
than 10K ohms

Resistance less than
.10K ohms

GO to Test 4C.

REPLACE RABS
.valve.

VALVE
SWITCH

PIN VALVE
SOLENOID .

. GROUND
PIN

VALVE CONNECTOR --:"
. PI~(V~.EW '

- ;

. (

..... ~.

... ~~..... ....

CH6294-2A
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12-31-33·\

:DIAGN()SIS AND TE~TING (C9nti~'ue~) " . '::

.! :Yellow·.R£AR ANTILOCK~~·Light~.Elashes.~·.4·:Tillles '.,~' :: .": '" "~"

Red Brake Warning Light Illuminated·., 't ',';, .. :';.. .'. '. '
HABS Valve Switch Clo$ed (Continued) ~ ~.~···t c:'

'Flashout
.; ...'~ -Code:

,-4,,·

. ,- ~: fEST STep .' RESULT' ~'ACTIONTO TAKE

4c CHECK FOR RABS: VALVE SWITCH·
WIRE -SHORTED TO' GROUND OR
MODULE ..

. .;~). .- l' ". .- ...... - . , ~ .... ' .. >J ,:. - - ~, ....
.1. Disconnect battery.' _., . 'J ~;.: .~•• " . • .Resfstance greater'
2. Set the ohmmeter on the 200'K scale. . ~har,.100K 'phms: .
3.pisc~rJnect· the .rTl~dule':.~~rneS$ .c~nn~e~~Qr ," '~,.. . <~. s ~.~ .'

from the module.~·. : ':.'t.: ..... : -:' I • '. ~,

4. Check for resistance between harness' .... J ~oe~~s~~; I~SS than..
. connector pin'S andch~ssis ground. ~.

"

'PIN NO.6

". I': ...

~ .. 'RE'PLAC;~ .comput~r·
.. rnodul,~. 'I·.~· '.- .:

REPAIR short in 535
.circuit, valve switch
wire from valve to .
compuJer rri6d~le., .

··r • rj"'" .. , J ~

.' ,
~ . ~ t :.t ~ I::'

" ......

.. i,~ -.

;-~. '.. • ... "a ~ ., t, .... ~f
-.. ~ ""':.~.. ..,::"'

.~. . ' '.
-'1" .'. t,·. :,"

. ,. ,

\ ~ ~ .. ..

\ ~

, ........

f 'lI'.'. 1--: ..
• t' ,,',

.~ .

.'
~~ 1 ~ . •

;

"I· "'\

CH6295-2B.
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. 12-3.~~34

.., .. : .' ~!.;...J" .• ~,~ f .... f, ....~ .... ;:. ..

DIAGNOSIS A.ND TESTING (Continued) .. . ...", '"
. .... :0. ,~.. • \. '.

·'~··:.Y~e'IQw.·REAR·ANTILOCI< Light "Flashes 5 Times ., .' .,., .' A • , -~, •• :. "Flashout .
··SYs!!!m Dumps Too.Maa\y~Timesiil2WD·(2WDand,4WD:vehicles)'Condition;!:' Code
Occ~ Wh!l~ Making ·Normal'or~··Hard Stops.:·Re"ar Brakes May·.Lo~k ;:,',' ... ,: _'~ '-~::15: .....

RESULT . ; ACTION TO TAKE
. ~ •• ' ~. 'f ~ ~ • r '

.. GO to"Step 5b.. -,·· _.
~

For 4x2 vehicles or 4x4 vJhicles·for which·the
'.. problem,w~s.initi~tedin 4x2,mode '.' ., .,.
,~ .I.,~. • ~'~.f.•. JI • ~)~~ '. ~ I, .... ; •

.... ',..,-.',

For.'4x4 vehicles for which the problem was
initiated)~; 4x,4 m<;>~~ only .~' ~ , '~ \.

\ ".. '

</' a.'· .

•.• ' •..-, .. . :,..... t f"'to.. -.- , ~, ,. • .... ~ ...

.~ .. ,.." .\ "'..
~ .,' \ '>. • -r

. .? ... ~~ '. . ,

It t ,"."., : (' " .. ; -:

Rear brakes are .. ' ··REPLACE ·RABS
satisfactory for normal ~ .' 1-~' val\t~ ..· .~.;",

Qra~ing.. . ' . I

. ,_ ......~ ... ..

1J

. Rear brakes are . ("1' REPAiR~rear~brake
grabby or tend to lock-_~'- .~ . _~y~t~~· an'~ .~ETEST.
up easily . -

'Sb CHECk· FOR: MECHANICAL PROBLEMS
: '. .... IN :REARBRAKE 'SYSTEM :

~. .. ~.. ' ..~. '.. .

1. Disconnect the"RABS module harness
connector from the module to deactivate the
RABS.

2. Drive the vehicle. (in 4x2 mode).
. 3. Make normal stops in a safe area. to

determine the condition of the rear brake
system.

5c CHECK FOR MISSING SIGNAL FROM
4 WD SWITCH TO COMPUTER MODULE

,Vol~age is iess~ th~n' L,,;'" ,.,.'. RE~LAC'E: RABS':
volt . "::i~a!ve., ::/ > " ":,','., '

.. _ .'.;4,.....,."

1.' Disconnect the' RABS mo'dule harness from
the mo·dule. ~

2. Turn, ignition switch on.
3. Shift into 4x4 mode. . ,
4~ ;'Set voltmeter to' 20 VDC·~~scale. '. ~. ,.~ ..... '.
5. ':,'Measyr~ y'olt~g~_between pin 5 'and chassis'

::ground. '. _ ~;. (. .
..... / -4, .. ~ ") ,,~ '-: ." ~:

;i

Voitage, is greater
. than 1 volt

REPAIR 4x4·indicator :.
switch.' REFER to the'
appropriate section in ~ ,
Group 16 for, ..
procedures.

PIN NO.5 ' .....,.~.

: -~
:-... :.

CH6296-2B
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.: J.

12~31·35."·.. . .. ~~
t~·3t·35 .

DIAGNOSIS AND TESTING' (Contlnuftd)
."'1 ....... • • .' "( •. ~. ~ - ) . - ~ .. ••

.'.,. ~.

. . <.;' . ," . . - -, .' .... '-<.. . ~., ~ :.' Flashout:
Yellow REAR ANTILOCK,Llght Flashes '6TI~es(Sensor Signal ' ' : Code' .
Rapidly Cuuln and Out) Condition Only,'Occurs While DriVing ." .: ,. '-'6'" '

.--"

GO to Step lb.

,.' ...... :

. . .
, ACTION TO TAKE

", REPAIR i60's$ .
1 'Connectlon' in: the 5191

. ~: ·,~·orl 523, clrc~its '(sensor' 'r

, . ". leads). Ct1'ECK for "
dirty or loose pins,
frayed or stJorted'
con,nectors... ;

RESULT

_.. .~

Con~tant reading of
1000 to 2000 ohms

PIN NO..3

. t TEST STEP.

·CHECK FOR ERRATIC SENSOR SIGNAL
AND .1.OOSE WIRE ,CONNECTIONS

1. Tum Ignition off.
2. DiSCQnn8Ct batte,ry. l '0.

3. Set ohmmeter on the 2000. ohm scale. ,
l.4. Check resistance between·'Pin 10 ,and Pin 3
, of the harness· connector while ·shaking the

harness from sensor t~ module. '
PIN' NO. 10

8b ,CHECK FOR METAL CHIPS ON ,SENSOR
MAG~ET POLE .PIECE. .

i't,;
..,'

• Remove;the sensor from the differential and' No~metal chips a,re
inspect-for atiuild~up'of metal ehips On .: :'~ p~esent ,": .,~ ...:.
sensor ~agne~i~ pole_.. :

Jr

.'. "" ..... 0:: J.

. Metal chips are
, prese!1t.:, .;. ,..;:.. . / :. ", .

GO to St~p 8c.

:~.·~\·DRAI'N arid 'CLEAN'"
differentiaL CHECK

·'.1 th'e' excitor '''in'g .for '
broken or chipped
teet~. .

8c CHECK. FOR EXOITOR 'RIN~ DAMAGE

1. Remove sensor from carrier.
2. Rotate excitor ring and check for damage to

teeth.

Teeth are intact and
no visible lateral'
runout is observed

,Teeth are d~mage.d or
lateral runout of' .

, .,excitor ring is visible

.' ~ . "'.
0, ;;'f, REINSTALL sensor

and GO to}est ~. '

.,REPAIR·axle. REFER ...
," to .the'appropriate "

,··section in Group 15
for procedure.

CH8291·2B.
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·12·31~~6

DIAGNOSIS ·AND TESTING (Contln~ed)

Brakes-Rear Antllock 12-31-36 '

. . . ""':.," . .

Yellow REAR ANTILOCK Light 'Flashes 6 Times '(Sensor. Signal Rapidly
Cuts In' a~d' Out) Condition Only Occurs While ~rlVln9~(Cont'd)

Flashout·
Code'

6

-: 'TEST ST!!P

8d CHECK FOR ERRATIC OR LOW'
SENSOR OUTPUT ON COMPUTER
MODULE

RESULT 'ACTION TO TAKE

1. Locats"the sensbi' test conn'ector. . - - 'Vo',tage greater .than
2. Position vehicle on a hoist and raise the rear" '.. i650.mV RMS and

wheels to cle'ar the floor. , .steady
3. Start 'the"eng~ne,'and turri, the wheels ;~t' ,.'

5 mph. .'~ .Voltage- less th~n. ~50

4. Place voltmeter on·,the 2000 mv AC scale. mV RMS or erratic·
5. Measure voltage at the two pins of the

sensor test connector.

REPLACE module..

REPLACE sensor and
recheck output and
replace the sensor
test connector cap.

CONNECTOR ~INS

SENSOR TEST
CONNECTOR -:- PIN VIEW

,~ .. , '.

. .. ~

.. ':~

. '

, ,

-,.' .

. CH6319·2A
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. -'" -,..~

DIAGNOSIS AND TESTING (Continued)
, '" } " :" .' , :~' .' ' '," .

NQ Isolate Vahle-·Self,Test·· .

Flasbopt,
;"i'Code

':r,< 7: ;~':',~

. ;",' }";.\ '

',~. '

• ..:" _ .,.. .' ..1,~-

.~' ~ :. .....

." "P" ~ - }. - ~ I' . ., ...

:~ ,;'··.."RE'P:LACE·,RABS _'._
valve.

• '._ j - .. ACTION TO TAKE

:- . to •• ~ \
'1. 0

, 'RESULT: ;. TEST STE'P

CHECK"FOR RABS VALV'E ISO'LATION
SOLENOID OR WIRING SHORTED TO
GROUND

78

to' Turn' ignition' off., , ..,'7 '.' , > : T' ".' ~. ) .. Resistance is greater"
2. Disconnect the valve l1arness connector'~' ~'y. ' :, 'than :3:ohms " .

from the valve connector. ~ ." , . : '\ "" ' '. . «' ' ••

. 3. Set the ohmmeter on the 200 ohm scale." · Resistance ,is :Iess"
.4. Measure the·-resistance between the valve, , , :than 3 ohms
. . iso,l~t~on' 'splenoid pin and the":v~lv~ ground, ~.' ~', " ~~, ,'. :,';'
",pi,:,)n .th~ valv~ ,conneptor. ~ -: ' .. ~ '. d :

ISOLATION
f~~tIIaw~- SOLENOID PIN '

GROUND
PIN .

VALVE CONNECTOR
PIN VIEW.

7b CHECK FOR BLOWN 'INTERNAL FUSE·
IN TH~ MODULE ~.' • • ' •• ~ ... _# ~ "' • (- '. ...

1. Turn ignition off. .
2. Disconnect the battery~ .
3. Disconnect the valve harness connector
, ,from the valve.

·4. Disconnect the module harness connector
from the module. '

5. Place the ohmmeter on the 20K ohm scale.
6. Measure the resistance 'between module

harness connector 'pin 13 and chassis
'ground. _ '

ReSistance greater
than 20K ohms

Resistance less than
20K ~n,ms

REPLACE module.

REPAIR short in 599 ';
circuit between RABS;
valve and module. . ~

RECONNECT module
and valve.

PIN NO. 13

CH629S-2B
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.12-3'1-38 . '12-31:~38

' .. ;.. .' '~-:. Ji..': !' I • ~.. "

DIAGNOSIS AND TESTING (Continued)

Yellow 'REAR ANTltOCK Light"Flashes':S Time~· '.
',No Dump V~lvt! Se'f Test · "'~;':;' ":', . ..

',Flashout
, ~,'Code' ~

/. ~ ... ·'S··.:

. .-....

~"'Acno~ TO TAK~

..~ ;."- .

',:;.,~E~~CE RAB$
valve. '

RESULT

Resistance i~ ies~"
than 1 ohm .

"

Resistance, g~~ater ' " .
than 1 ohm' .. , ,:.,

'TEST. STEP,.l,:

sa· CHECK FOR RABS VALVE' SOLENOID
OR WIRiNG SHORrED TO GROUND

1.· TLim, ignition ,switch off.. 0'," ,

.2. Disconnect valve harness connector. from'
.valve conn'ector. '.

3; Set the ohmmeter onthe'200 ohm' scale.' "" ~
4. Measure the'resistance between' the' valve .. , .

dump solenoid pin 'and the valve'.. ground pin,
, ~n the valve connector,. "

DUMP
SOLENOID

PIN

GROUND
PIN·

VALVE CONNECTOR 
. PlN'VlEW '

,'/ "

.: \

.,: 'y', to. •

~ , . ",:"',,~ i
8b CHECK COMPUTER MODUL'E:, " ..... "..

) ..' :'1 M, '.. ,~ ~ • I

... • .....~ ;.. ...... • ... ..... • .' '~"<I- .'~ _ ....' • •

1. Tumi~riition off.:.,:' " ,<, • ',,' Resistance greater \ R~F,»I.:AC~ ~4Ie~.
2. Disconnect battery.' '", ,'. - than 20K ohm " :~<'. '.. ~ ,:> '.: • "

, 3. Disconnect valve. harness connector ,from .'. J .• t :.r . -~' :
.yalve' connector: " ' ~r \.~"':', ""_~'."'. "~"Resistance less ,than,~ " , .'~ REPAIR short- iii ,

.:'4: Discon~ect tl1e mOdul:e harness connector - '). 20K ohm ' 664 circuit between" :
:;': ' ',0 from the module. ' , ',' ':." RABS 'valve and,\ ' .

·5. Set the,'ohmmeter on .the 20K ohm scale. 0 .'~L. ~' (.,i " '. ,,"'. RABS' module.~'~.;· ..... · .
'6.' Measure,ttle.resistance.petween.:,mQdule .;', . ':. ".. REGONNEC;r module'
~, 'hamess,oonnectQf pili' 8 (or pin'14),and . , and,' valve. .' ,

; . cha,s~~s' ground., , ..
! " ....

,'.'PINNa. 14.. '
.p<'0·'

~'" .w ..
l

, # I t i

. PIN .NO. 8

. ?.... ~' ... -...: . '~"' ... ~ ~

.:CH6299-28
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;J2-31-39

DIAGNOSIS AND TESTING (C'ontinue~) . ~, '

· ':YeI16w REARi,ANTlLOCK Li'ght,)~Ia$ites~ ,;,:,;".< ::~ ". ·..~IC~~~ut
tijDes ~High Sens'or Resistance"',· ,~;. ".' · "~": '.,:' ";:, .- .,.:,' 9:.

.. ~. , 'c:'
... '_ •• ~ • " • l. _ ~.... "... ~-

~ ..

.J 'ACTION TO· TAKE
;. ~ . '.~ t:".,; ".

.i ... .. ~~ .. ..::-. ..' '"

RESULT,

'CHECK FOR~OPEN SENSOR"OR
SENSOR WIRING

1. Turil;keY;-Off:' '~, " " . ,>. "','. ,', ,;Resistance less than, :"',' ,G8 t9. Test 9b.
2. Disconnect sehsor harness connecto'r from., " , ~2500 ohms .,,. ..' ','

~these'nsor on the differential'. ,".' ~" . ' '.' " ..,' r~ ',;) .. ' " .•,.. ,- •... , '.

3. S~t,the ~hmmet~r on the. 20K o~m scale... ' " . R~sistal')ce great~r ,~.~' ' '," REPLACEsel:!~or."
4.~~:~ure ,the: ~~slstance at the two sen~~~',... 0" than 2~OO Otl":'~,' '::~ '.." , ,,:' ;', :"'. " '."., "

SENSOR
PINS

~-, !... ;' • ...

... *t?.1 ' .
.' .: ,," \.",-

·SENSOR -. PIN VIEW

.... :: ... '1 4 "','

CHECK FOR OPEN SENSOR HARNESS·
"'WIRI'NG.<-'·· '~" , . '., ~,.; ........-~-------_ ........_---------t '1 .'

-.... . ..... --. ~

""

.t ',../'.,

.. '
(

REPLACE"module.
.. ,~.~... ~'-:" t·, "t~

.. J"~~·i·"·:' I',. ~ ._. '_I~'~' r·~...:_" :,"

,.1' ,

.~-. (REPAIR~6p¢n in '-"
circuits 51'9 or .'523.,' .;
sensor wires between'

.,'. . the' Jsensor:,and . ~,

'.. < ,(:~ ',' lJ1odule., CHEC~ for ~
. ; loose.or dir1Y"Rin" "
ft' co"nnector~~:Udefect is

found in f4A107'~ "
Jumper ~arness (from
sensor, to left frame ~

r~iI), REPLACE with;.:
driginal equipment

....... high flex wire.
o ,w'.'.'

, ~-. ...

. ,-~.. .~ -,,,,.. ~ . ..
•~ t.

0" f .... .,..~" •

. t,~PIN NO, 3

............- PIN NO. 10

1. T~r'1. key .off~ ~"i'~ ." , . ,:f..",' '_." ~. Resistance less than'
2::: 'f)lSconri'ect"'batfery. .. . .'~. ~ .... 2~OO ohms' '..
3. Reconnect sensor harness connector to' "

sensor." . Resistance'g'reater ',:,. "
4. Disconnect :module harness~connector from', ,"

~ ~ ':~fmodlne~,.; <'~': . '.~:~ :.. ;, ::than ·2590.C?h~s ~;' <'.' .,
5. Set the,:ohmmeter on the 20K ohm scale. '
6. Me·ssure.:th"e:{resistance between harness

t' '::;~"'~.,,:c9nnectdi'!.pins;:3 and ·~10. . .
~:.: .i ~ .L.(..-::. 'J ~,'

. ~

\,,':-"

.':" .••• ' ~. .. ... _""!:".:.J •

CH6300-2B
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12~3.1-40 12-31-40

DIAGNOSIS AND TESTING (Continued)
. .

flashout,
~"C'ode

,:10. t.. '. . : .. ~ ~
r, .• ' ':".-( ,,'

iI. ...i: "oJ

Y~nowREARAN:EILOCK'Ligbt FI~"shes:lO limes,' ,
LQw'Sensor Resistance

• y-- .. tiI" .. ~ .. ' ..

1. T~rn ignition off. _ Resistance less than
2. Disconnect the sensor b~rness from,~thet::,.",,:' ,:' .10~ ohms
: sensor.. -' " ., .' ," ,. i'.'·

_3..Place the'_ohmmeter on the 20K ohms scale.
: 4. ,Measure 'the' resist~nce at the two sensor

pins: ...;~-. ' "",

G9' to :Test 10b.

0' '.

, REPLACE sensor,.

RESULTTEST STep

108 CHECK FOR SHORTEO"SENSOR

. J"',"

01\ ... ,. I

.. ~ ..

'SENSOR - PIN ,VIEW
..... '. \'

.,,:~ " ..

~': I}' ,"" J ~:. ,. "

...... . ~ ,~.

." , ',.. ,.',

• "" ;Of" .. '

.' '..

" .(

10b CHECKING FOR GROUNDED SENSOR
WIRING .

,1. Turn ignition off. ,
2. Disconnect the battery.
3. Disconnect the sensor harness connector

from the sensor. .' .
4: Disconnect the module harness connect9r

from the module.
5. Set the ohmmeter on the 20K ohm scale.
6. Measure the resistance, from pin 10"of ~I:le

harness connector to chassis ground. "

PIN NO. 10

'Resistance less than
20'K ohms

R~sistance is greater
than 20K ohms,

REPAIR short to . , ,~~'
ground in -523 circuit~·

sensor HI lead to
module. CHECK for
'frayed wires or
shorted connectors.
If defect is found in
the 14A107 Jumper .
Harness ,(from sensor,
to left frame rail),

. REPLACE with '
original equipment
high fle,x wire.

GO·to Test 10c.

MODULE HARNESS,
CONNE~TOR - PIN VI~

CH6301-21.1
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'~.2-31.-4 t .. " . .Brake's-Rear '·AntiloCk.
..... " ~... ."

DIAGNO'SIS AND TESTING (Continued)· :' .. ~. ,,: :~< "~, '" .., .

'Ye(l9'w 'REARANTILOC'KLightFlasht!s, to ·Times··~' ',';
Low.Sensor Resistance (Continued) .':;:" '- ...

Fla~,~out,' . '
Code

10

", " REPLACE· the RABS '
rri·odule. ; :' '

.. '. 'ACTIO'N ,TO TAKE

, REPAIR 'short· :', ;
between the 523' and

'519' sensor circuits. . ~
. " '. ':,:CHECK for frayed

, wires or shorted
connectors. If defect is

r ":-,found in the 14A107
. Jumper Harness '(from.

. ::.. .'sensor to left frame , ':
. rail), REPLACE with

. ',' .... 'brigin~1 equipment,
'.~. ";'high flex wir~.

~..~ l ,. •• .....

RESULT

),

Resistance greater
than 20K oh~s

",' ::,:'

PIN NO,.3

~~- PIN NO, 10

,CHECK FOR, S'HORTED SENSOR .'
WIRING

1. Turn ignitio'n off. ',' , _" ", :",::. :;-Resista"nce tess,than
2. Disconnect ·sensor hamess connector from ' 20K ohms
, the:,s~nsor.. ",· ;',1. : ~ ~ , .. ',' ':.;:;._ •.~,' " ':' t,' '" .,; '~':-.'•. '-,:

3.. Disconn'ect, the module harness connector" .' J. ;',

from the' module.. ; .". ",'" . , '
4. Place the ohmmeter on the 20K' ohms ·scale..:' "
5., Measure the resistance from pin 3 to pin'10

of the harness conne~tor.
~

• "" .. "', ....4. • .J

. ,o. !. ".~,,; ~~.~ ••'ft" ','~ : •.:"., i....

.. ..... f}

• ,"~'. I ~~: ,I • ""

I .... ~. i' _: i,.' .. ,

:.::-~,~~';~..... ", .,:, .~.~"

I .j .....

..... ,'

.~.~ ,#:' ~.:~~. : . ~",~ ; " (

. ~ '.' ~7f:. ,"~-f ." ~1":~ ;;;1 "~ ~~ . , ' ... ," ~ :... ~. .t

. ~~~. •• .:... t... ,

,:I.;'~ r,.: ~:;.; .. ~:t ....~,,: .. ~-:)

:'0 '::

. ~ .~'. '. ~~.... :t.

W'. • ..:..... ... I • ~. " •

.>-:: ...... ~ .'.
/, .

CH631,7·2B'
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12-31-42

.-'-" !.

12-31-42

DIAGNOSIS AND TESTING (Continue~)

. Yell~wllEAR ANTILOCJ( 'LightFlash~s 11 Times. ·StoP, L.c:tmp SwitcJ, " ·Fla$h.out·.
Always Closed or Stop',.Lamp.~~witch CircuitQ~fec.~ve..Con~~tio~~' . "'·Co4e ·
Indicated:' Only When Driving Above ~5 ~ph. : ; .., ',' ~1 ..

tEST ST,EP

118 CHECK VEHiCLE STOP LIGHTS

• Apply the service brakes and.observe the
rear brake la~'ps.

11b WIRING FROM' MODULE TO BRAKE
SWITCH

• Check for an open between the brake switch
and the module: .
1. turn the ignition off. .
2. Set the voltmeter on the 20 VDC scale.
3. Remove the module harness COnnector.
4. Mea.sure the voltage betWeen pin 11 and

chassis ground while stepping on the
brake ped~l. .

PIN NO. 11

RESULT

Lamps illumi'1ate
. L

Lamps do not
illuminate

Voltage is less than
9V

Voltage is 9V or more

ACTION TO TAKE

GO to Test 11b.
.. .

. "."

.REPAIR or REPLACE.
vehicle stop light
switch. CHECK for
blown stop light switch
fuse. Investigate
reason for blown fuse.
CHECK for open stop
light switch wiring or
blown stop lamps.
REPAIR as needed.

REPAIR.. the open in .
the 511 circuit.' "

CHECK 4 way flashe~

and directional wiring~

This' condition could' :
create feedback
through the stop light~
circuit. Also, cruise
controls may not
operate correctly.

CH6820-2A
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~ 2·31·4~, ,", . ." ~.....~ Brakes.....;Rear,·~ntllock . 12·31·43

DIAGNOSIS A~D TESTING (Cont~nued) "

Y~llow'REAR ANTILOCK·Light Flashes 12 Times.· - ...
Ited Brake Warning Light Illuminates: 'FluidL:evel '
Switch Closed During a ~BS Stop,- ~ '., ,;

'. Flashout
Code

..... ·12

TEST'STEP

128 ·1

, Follow thetest procedure outlined in !TEST C
(but skip, test C5).

RESULT

• I'

.4 .. ,
~, .

;,

",' ACTION TO TAKE

.~ ~,:------------------~---'-"'------"";'---""';"---_L- --.....J

CH6821·2A
. " .
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Brakes--Rear Antilock -1-2-31-44

DIAG~OSIS ~ND TESTING (Continued)

.. )'eUow REARANTILOCI(' Light Flashes 13 Times
Speed:Processor 'Check.

-' .

.", fl~$hout

Cod~

," 1-3

: " :. ., TEST STEP

13al NO TEST

RESULT ... . ACTION TO TAKE

• RABS module speed circuit phase-lock loop
failure detected~ during module self test.

13 flashes ar.e. pre.sent .... '. REPLACE RABS
module..

CH6304-2A·
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12-31-45 ·.Brakes-Rear Antilock "'12-3·1-45

DIAGNOSIS AND TESTING (Continued) .' •. ,'\\ 4!'

Yellow REAR ANTILOCK- Light FJasbes 14 Times., '.. '" FI~~~~ut
Program Check . 14 ...

, TEST STEP

14a INO TEST

RESULT

. ,.. -.

..~ 'ACTION TO TAKE ;.'

, • I

i'

• RABS module program c,heck sum failure
detected during' self test.

If '14 flashes are
present

",.~ '.. '"REPLACE RABS
module.,"

CH6305-2A
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.Brake's---Rear"AntUock 1-2-31-46 .

. ......

" DIAGNOSIS AND TESTING (Continued)'

Y.etl~~ ~EARANTILOCK Light Fiashesl5Times
. . .Memory failure '.

'Flashf;)ut
C'ode, '.

15 .

.~,:' . . ..' r !'. '.~. - TEST STEP

15a I NO TEST.. .". ':

• '. RABS ~m6dul~ .RAM failClr~ detected during ..
'. 'self test..., ',.,:::.\.... . .. ' . .

"_" .~.. . ., -~. ',J '., '..

'?...... '.. ~ ... • \...

• 4. :.~:~>~.;.+f: ~~_ .

. .
~

. .~ . :

..

~.... .'

O'

J .. r

:'

. {,

:'.

RESULT

If 15 flashes are ....
pre~ent· . ,

.: .

ACTION TO' TAKE

..~" ';"REPLAC'E ~ABS
module.

CH6306-2A
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, ,12-31~47

DIAGNOSIS AN~,TESTING (Continued)

Brake,s~Rear,AntilQ.ck

••",", 0. ~~f';. .' ,."

12-31-47

':Yel~ow REAR 'AN11LOCK Light:Flashes '.6:Tim~~'6""M~~~"; . ~It~~~ut ·
16'.Qi"More Flashes Should Not Occur ". ' . ','; .16,' .

, .'\ • I ' • ~.. ..... I

.,.', JE,ST STEp

; "16a '1 NO TEST .
f •• '

. RESULT' ."','.,: ;~9TION -TO TAKE

,', .. ~ '",. - ,,~, "., , ' ". . '.

..... -.'. "" ~. . 'I-·.·~':""

• This,code should not occur. Refer to· _, . ,Fla~tlout.C9Q~,i~,t.6 .... ~
obtaining the. 'Flashout Code in this Section. .". ,
for procedures involved ir'l getting the code..

~ ..

• .' #',

If. after, 'fepeateq· ,I "
o attempts 'to take ';tne
Flashout Code,' Code I

16 is still obtained,
. REPLACE RABS

'module..

.
• t

- ".' CH6307~2A
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'12-31-48

DISASSEMBLY AND ASSEMBLY

Brakes-Rear Antilock 12-31~48

, The RABS module, valve and sensor are'serviced
as assemblies and are not to be disassembled. The
excitor ring is press~d oll,the q~fferential case ~nd, if
removed for any reason, must be discarded.

REMOVAL -AND· .INSTALLATION

Fuses'" -.
. ., Three "replaceable .f~'s'~s are involved with the
RABS. The fuses are located fn the fuse box. A 20
amp fuse protects the·total RABS. A 15 amp fuse
protects the red, BRAKE ,and yellow REAR
ANTILOCK w8:rning lights.,. Another 15 amp fuse
protects th~ four-way ~top lamp cluster. Refer to
Section 34-31, Fuses, Circuit- Breakers and Fuse
Links. . '

..

RABS Module"F-1'50-:-F~350 and Bronco
Removal . ,

1. Disconnect the wiring, 'harness- from the RABS.
module by d~pressir:tg'. the plastic tab on the
connector .a~~ pullih'g the qonnec~or off.

2. Remove the two screws that retain the module
to the dash panel. Remove the module.

, . ~

. '._'"

Installation
1. Place ~he module in position on the dash panel.

Install and tighten the two r~taining screws.
2. Connect the wiring harness to the mo:dule.
3. Check the system for proper operation.

DIODE/RESISTOR
, ELEMENT

MODULE
", .', . WIRING

HARNESS

_~ e//
7- 7=:'
If II
=----=--

H6308-2A
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, ,12-31-49 . Brakes-Rear' Antilock 12..31-49

REMOVAL AND INSTALLATION (Continued)

MA,iN VIEW

H5412·18

NUT-620398 "
17-24 N·m ~

(12-17 FT-LB) ~J ~
" ,/

.". !
'\'R.A.B.S.
~VALVE

28373 VIEW G '

.. ' TUBE
2'8523

, 'OR
',2C008"

:3.: 90nnect the brake I~nes to the valve and tighten
as follows:

:, • 1/?-20 threaded fitting use 14-23 N· m (10":17
ft-Ib) -'.. .' , , ' ' .

'. 7/16-24 threaded, fitting use 14-20 N· m(10··
, 15 ft-Ib)

CA~TION: Do not overtighten the fittings.
4. Bleed the brake system as described in Section

12-01, General Hydraulic· Brake Service. It is
r-ot necessary to energize ~he valve electrically

.to ble~d t~e rear brakes. ' ,.

RABS Valve-E-150-E-350'
""Removal

1. Oisconnect the inlet and outlet brake lines from
. the RABS valve. Cap the lines. .

,2. 'Disconnect the wiring harness from ,the valve '
harness.

3. Remove the three screws r~taining the valve to
the .frame rail liner and remove the valve.

H74~2·1A ' ",

'~11' "
FRONT OF VEHICLE '

," .:' ~ ..

. .' --

RABS Module-E-150~E-350 .
Removal
1. Remove parking brake actuator ass~mbly.

Refer to,. Section 12-70,. ~rake_~Parking for
procedure. '

2'. Remove the two screws that hold the module to
, t~e ~owl panel: ·R~~~v~.!he m,o..dule.

3. Disconnect the wiring harness from the RABS
module by depressing the 'plastic tab on the
connector and pulling the 'connector off. .

. Installation
1. Connect. the .wiring harness to the RABS

module.
2. Place the module in position ·on the cowl panel.

Install and tighten the two retaining screws.
3. Install the parking brake a9tuator assembly.

Refer to Sect~on 12-70; Brake-:-Parking for .
procedure.

4. Check the RABS and parking brake systems for
,proper operation.

RABS', Valve-F-150-F-350 and Bronco- ': .. . ,

Removal "
1. Disconnect the inler'and outlet brake,li~es',from .

.the RABS valve. Cap' ,the lines,..: "", .

,2. Disconnect the'wiring harness to the v~lve..

3.' .-Remove the three nuts retaining '.the valv~ to
'th~ frame rail and remove the valve-..

Installation'
1. Position the RABS valve on the frame rail.

Install the three nuts and tighten to 17-23 N· m
(12-17 ft-Ib).

2. Connect the brake valve wiring harness
connector.

DAVE GRAHAM INC. - 2012 
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t2-31-50

REMOVAL AND INSTALLArlON (Continued)

4.

~ ,r

InstaUation , .

:'1 :;:~Positlon -th~:H~BS valve 'on"the 'fra~e fail-liner.
. . Instail the three screws-and tighten to 26-32

"", - ,,~~: ..N,· rTl;,(t9-24 ,·ft~lb)~ ,',.~,.: '

2. Connect the brak~ valve w,iring harness to the
~< z~,{:,' , main harness connector. - " :"""

3. Connectthe brake'lines'to the valve and,tighten
" as follows: ., \",' . ': ,,' ~ ,J :/ .,; ~

• ,'I"

e 1/2-20 threade'd fitting ~ 14-?3,N· ni ~(fO~1,7
, ft.-I~)... " , ',', " '. _,,:. .' . '. ''

• 7/16-24 .threaded fitting - 14-20 N ·m (10-15
.ft-Ib) ..

CAUTION: Do not overtighten the fittings.
~ ..... • ff .. • ,c,' ... .,~ '."t ..... 't \. ""~ .... ... ..; <I- J "." • ~ 0'

4. Bleed the brake system as described in Section
<.~ ~ :.'. ',= ~2-0:t; 6rake :$ervic~"GeneraIHydr~~lic.,
- .. "'~ • ' ... ; .... ' . ','" <. ~. '.' .•. " , ' • ' • .-

!.t~·"":NOTE': It,'is not,'n'ec'essary ~to energize 'tt:,e' valve
elec~ric~~,ly to bleed ,the rear brakes. \~

'Lightly lubricate the sensor O-ring with motor
oil, altgn the sensor bolt hole, and install. Do not
apply force to·the plastic sensor connector. The
sensor flange 'should slide to the mounting

. ,surface. This, will insure the air_ gap.· setting is
between .127-1.14mm (0.005-0.045 inches).
Install the hold down bolt and tighten to 34-40 ;'
N· m (25-30 ft-Ib). ~

5. ,Inspect the blue sensor connector seal and
replace if missing or damaged~ Push the
connector on the sensor.

t!f!!!I
VIEW A

1.

,2.

: ',SPECIAl SERVICE TOOLS

CH5821·18

H6309-1B

I" ~

""'••• ;"JO

Digital Volt-Ohm Meter ~

Description

CONNECTOR
SEAt", "','a

VIEW A

059·00004

Number

ROTUNDA EQUIPMENT

, ~. \

.. , ~xcitor,-'~ing ! ,

, Inspection' >''',' ',' " . ,~ ..: .

.·1. ".Remove the sensor as, desqribed abov,e. .
2! .' View. the ~XGJtor ring tee.th through the ~ensor

hole. Rotate the rear axle and 'check the excitor
ring teeth for damage or breakage. Dented or
broken .teeth .cou.lq cause the RABS system to
function when' not. _requi~ed.

\ .. :
Removal :.,"" ~ ..

To service the ,excitd~F dng~, the-"differential ~ase
must be removed' from the axle housing, and the
~xcitor ring pressed off the .case. UPON REMOVAL,

'THE EXCITOR RING IS, TO 8E,~DISCARDEp. IT IS
NOT TO BE REUSED. For se'rvice procedur$s, refer
to the appropriate Axle' Ssction in Gro'up 1-5.

PUU'the wiring harness conMector off,~' .

Remov~ the'~~~~~r h~ld d~wn bolt cin'd remove
the sensor 'from:·th.e. axle housing. ;

Ins~allat,io~ " '~' ",
,1. Clean. the axle mountingt,surlace. Use care, to'

prevent dirt from erite:ring the axle housing.

2. Inspeqt and ~'Iean the magnetized sens'~r pole
piece to ensure tt1~t it is free from loose metal
particles which could cause erratic system

·'operation." Insp~ct th'e sensor O-ring for'
'.~, -damage and r,eplace if,~necessary. " l.:~, '

, '. . .1 4 '.... ,J J. .. ~ '..\." .

RABS Sen~or ,.:

Removal

'·i

."" ~"":"
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12-50-1 Vacuum Brake. Bo~ster:~~lngl •. ,plaphragm-:-Dash-Mounted (~en.dlx) 12-50.;.1'
.~ '.'.

'.:: " 't ... :; , .,' ,','
4 ~ • < ,'-

SECTION 12-50 Br,ake" Booster~ V'aeuum-Singhr.". "
·.. Diaphragm~Dash-M~unted, (~endix) ';

'...
PAG~.

.', ~ ". '.

SUBJECT . '.' .... \ :,1. I

, REMOV·AL·AND INSTALLATION, (Cont"d) ':'.
Vacuum Booster (Cont'd) .' ..',. ;

F-150, F-250 and Bronco...•.••••.••••.'•• '••' ••• 12-50~2

SPECIFICAT.IONS .•••• :. > '.."..'.. ; 12-50~5

VEHICLE A~PLICATION .'•••• ~ •••••••• ~<'. '.' 12-5~~1.
. ,l .f ,..; , '. : '.' . • .•.••. :.. €': .

PAGE·SUBJECT

ADJUSTMENTS, .. . ....
Push Rod AdJustment' •••••• ; '.,••. : .:•.• ~'.;'.'•• 12-50-1'

DESCRIPTION ,•••• ' :."•••. 12-5Q-1.
DIAGNOSIS AND, TESTING ., ••••••••••••••••• 12-50-1- '
REMOVAL 'AND 'INSTALLATION .
. Vacuum Booster •.•• ~ •••••..•.• iI· •••.•..••••••••• 12-50-2

E-150 •••• ' '••••••••• 12-50-3.'

• rOO. ,:' i.. .." )....~.:

}, .. ;. ....",

.p, ... j.-.

FIG'. 2 Booster ~ush Roc;l ;·G~uge. Dimen,ions .and
....,,_ ~A~~~.~t~e~t, .' .

I ••

VACUUM
BOOSTER .'.

..,. H4974-1A

; FIG. 1 ~oo~te!and Dual ,Master Cylinder-T~~ical

.,",

:~ r<.<.f".; ~

. :.... '..- ~-.' .. ~ ,...... " .. t

T" • ;" r ......t ' '. ...~ ,f,

.... ,... '. ' .. fa'" ......

," .......

. H13»1G

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



12-50~2 12-50-2'

pluriger~ is too ~.Iong' it,wili.'preve·f1t. the master cylinder
piston .from completely releasing hydraulic pressure,

.. ' , qausing the brakes to drag. ·If th~ plunger is too short it
will cause excessive pedal travel' and an ,undesirable
clunk in· theboost~r area. Re.move the master cylinder
for access. 'to theboo·~ter.~.pu.sh.Jod., ,. .

~. Tq' chec'k th~: a~ju~tment of the ~cr~w, fabricate a
gauge and place "it~agair"st·'hemaster' cylinder rJlounti~g ..
'surface",of the.·.pooster.,body· as,'shown in Fig~ -2... AdjList
the PUS" rod screw by ..turning .. it ul1til _the~end"·~bf.the.
screw just touches; the inner edge of th,~' sJot. in' 'the
gauge. " ' . ~ '. " " : .' :; .... ,"

REMOVAL AND'~INSTALLATION
. t ~". . \. .' . .

'. Vacuum Booster

~-150, F-250;~nld iB~Qnc~.
R~fer to· Figs, 3" and-4~. -. ;'

NOTE: Make sure that the booster rubber reaction disc
i's properly installed as shown in Fig. 5 if the master
cylinder push rod is removed 9r a.ccid~ntally.pull~d out,
a dislodged disc may cause excessive pedal' travel, and

. extreme· operation,. sensitivity. The. disc .is black
compared to the silver colored valve plunger: that will be
,~xPQsed 'after the push rod and front seal are :removed.,
The '~boo~ter unit is serviced as an as.~e!TIbly;· and must

! ~ ~ #", ;

.be ,replaced if the reaction .disc. cannot be properly,
installed and align~d, or if it cannot be located withil'1 the
unit itself.

Removal' '.

;, 1. Disconnect the·stop lamp switch wiring to prevent'
ru~nirig the battery d.ow.n~, . ~ .

. 2.. .Support the master cylinder fr'om ·the. underside
with 'a prop. .'.,-... . ;' .. . - ,

:. ,,3. - Loos~n the'ClalTl~' that secu~es .thema'nifold
vacuum hose·to the booster check valve, and

.' remove·. the hose (Fig.'"4). Remove the booster
. 'check-" valye. '. , -' .'"

:. 4. ; Remove the master cylinder-to:'booster retaining
,. nuts.···· . - " ._. ,

: s'.,·\,Pull'the master cylinder offthe boo~ter and'ieave it
supported by the prop, far enough away to allow.
re~qval of the booster assembly.

6. From inside the cab, remove the cotter pin and
slide the stop lamp switch, spacers and bushing off
the brake pepalarm. .

7. From fnside the cab, remove the nuts ret~lning the
booster to the dash. Remove the booster from the
~ngine pompartment. .

MAIN VIEW

,~VACUUM

~ BOOSTER
2005

FIG.· 3 'IJrakeBooster ·lruitaliatlon~F·150,';F·250and Bronco

VIEWS

STOPLAMP'
SWITCH
13480

NUT·382802
25-33 ~·m

(18-25 FT-LB)

H4972·2A
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V~c~um 'Brake ,$o~ster~S,i~gle'D~aphragm-D~sh·~oun~ed.~}.(~~ndi~).

~, ':..." ':

, .'VACU~M LINE,lNstALLATION ~,
7.SL EFI ENGINE' I' • ~

, •.• '"I
.r'A.

,VACUUM ,LINE INSTALLATION." .-':: ' • '
-: -~, .'.~: " .' " " S.8.L'EFI E~GINE .;

i----------------------+---~-------~--..:.----...;-........,;, ......-~-~,',.:'; ;" ·

, ! INSTALLATION FOR
'VACUUM'UNES FOR'S.OL

EFI GAS ENGINE

HOSE' BunON PLUG .. ,' '; . .J ••.•" ,~':

381298 J .J', "3779~ " '. J.,~ • • 0' .::'. ,-,:.: !.>.: ,;.:,{ ',!,

. 'AIR
~ ".CLEANER

FRONT OF VE"iCLE,

~ ~~ : PLUG BUTTON' .;
': " " ::"377934' J' ,

"~

~t~.·
'-I ...;~

/fR~~~LE
:INSTALLAnON FOR :. :.:.:' ~ , .":~ ;.' f; " • v' .

VACUUM UNES FOR 4.9L:: - I

, EFI GAS ENGINE' ,

Alc HOSE

, ./~. ;,..". .
.. ~ ~ ... : ~ '.' H4975-2C.

. .
fiG. 4 Brake Booster Vacuum Hos~ Routing-F-15O-F-250::and-'l;Jronco

5. From inside the cab, install the bushing and:
position the switch on th~ end of 'the push ·rod~.

····Then install' the' switch 'and rod"on the pedal arm,~

, a,long with ~~jacers on e~ch "~ide, and secure ~ith;
the ,cotter pin.,: . ;: '"

. . ~ . . ..~. .

6,. .Co~nect the stop lamp switch wiri~g~

7. 'Start the engine and check 'Qrake' bperation.~:"
.. . ~ , .... 0' ~

Vacuum Boost~r , ' \
E·150" ,.' ',<'

Refer to Figs..6 and 7:': , . ., . .

'NOTE: 'Make"~ure "that::·the,booster rubber reacdondisc:
is properly instalied as shown, in -Fig. 5. If the:"m$ster ,
cylinder push rod i~ removed or accident~lly.-pulledput,'
a dislodged disc may cause excessive 'pedal travel and,'
extreme operation sensitivity. The disc is blaCK

~ compared' to the silver-colored 'plunger that will" b~:
- exposed after the 'push rod' and" front'seal"is removed~'

The booster,unit is serviced ,as, an assembly· and -must
,be repl~ced if ,the re,~ctipn :qisc ,.c~nl1ot ~be .properly

Installation

1. Mount the booster assembly on the engine side al.
the ,dash. pan~1 by sliding 'the bracket moul')ting. '

. bolts and
o

valve operating rod' in through the holes
in the dash: pan_~1. " . -

, NOTE: Make certaJn" that the boost~i push ro:d is
,positioned on the correct side of the master
~ cylinder, to' install ,onto the push, pin".prio,r to;
: tightening the booster assembly to 'th~ dash.

2. 'From in~ide the'~ab; install t.t.e· t>oo~je~ jnounting ,
bracket-to-d~sh, panel' retaining nuts. Tighten -nuts

, to 18-33 N· m (.~3.-2.5 ,ft-Ib).: '. " . ' :' .
3. Position' the maste'r cylinder' on the· booster

: assembly, install the retaining, ~uts,- an.d remove
the prop from underneath' the master cylinder.

: Tighte~~· ~u~s to '18~~3 N· m (13-25' ft-Ib). ,; ,'

4. Install the booster check valve. .Connect', ~the
manifold vacuum hose to "the booster check valve
and secure with the clamp. Make sure ,:the vacuum
hose is routed as shown in Fig. 4.

, ,DAVE GRAHAM INC. - 2012 
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12·50·4 Vacuum' Brake Booster-Single Diaphragm~Dash"Mounted(Bendix) 12·50·4

FIG. 5 Checking Reaction Disc Installation-Single
Diaphragm 11 Inch Vac~um Booster

installed and aligned, or if it cannot be located within the
unit itself.

Removal

1. Disconnect the stop lamp switch to prevent.
running the battery down.

2. Support the master cylinder from the underside
with a prop.' .

3. Loosen the clamp that secures the vacuum hose
to the booster check valve and remove the hose
(Fig. 7). Remove' the b'~oster check val~e..

4. Remove the nuts retaining the clutch master
cylinder and retainer to the, booster. Remove .and
position the clutch mas~er cylinder and retainer so
fluid does ~ot spill out of the cylinder. Note that the
two ,lower holes on the retainer 'are used for·
i~~tallatio~' P!Jrp~s~s'- . ,

5~ 'Remove the master cylinder to booster, ·retaining
'nuts. '

6. Pull the master cylinder off the booster and leave it
supported by the prop, far enough away to allow
removal of the booster assembly.

·7.. ,From -insid~' the cab, remove the cotter pin and
,... '. slide tne stop lamp switch, spacers and bushing off .

. tb~. br~ke· pedal arm.. '
,'8. From inside the cab, remove the nuts retaining the.:

booster 'to the bracket. Remove the booster from'
.the.engine compartment. ' ,

Installa.tiQn
1. Mount the booster assembly on the engine side of

.,' the ·da~h panel by sliding the bracket mounting:
. ,bolts and valve operating rod in through the holes.

in the dash panel.
NOTE: Make sure that the booster push. rod is'
positioned .on the correct side of the master

, cylinder to· "install onto the push pin prior to
tightening the booster asse~bly to the dash. .,

2. ,From' inside the cab, install the booster mounting
bracket-to-dash pan~1 retaining nuts. Tighten the"
nuts ~o 1~~~5N·'m (10,~18 ft-Ib~).

3. Position the master' cylind~r 9n the booster
'assembly, install. the retaining .nuts and remove the

, prop from underneath-the master cylinder. Tighten
the' nuts to ~'~-~5 N·m (10-18 ft-Ib).

CLUTCH·····
MASTER
CYLINDER

: RETAINER t

'7K526 '.

USE UPPER HOLES TO
VIEW X INSTALL RETAINER

FIG. 6 Brake Booster Installation-E-150

NUT-382802
,... 13-25 N·m'

.. (10-18 FT-LB)

STOPLAMP
SWITCH

,13480

H4364-2C
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12-50-5 Vacuum' Brake 'Boosler-Sin,gle Dlaphragm-Dash-Mounted (Bendix) 12-50~5

4.' Position the, two lower holes of. the retainer and
,clutch master cylinder, over the 'studs and nuts.
Install the nuts'and tighten to, 13-25 N· m (10-18
ft-Ib).

hlstall the booster 'check valve.Co~nect the
vacuum hose to the booster check' valve and

. secure With a clamp. Make sure the vacuum', hose
is routed as shown in Fig. 7. '

6.

l .

8.

From inside the cab, install' the' bashi'ng and
position, the switch on the end 9f the, push rod.
Then install~.. the switch and rod on the pedal arm
along with spacers on each Sid~ an~ s4E;lcure the
assem~ly,. ~it~ t~e cotter pin. ':.. ," " . ,

ConneGt-··th~ ,~t~p, lamp sWi~~h.· _.. "
': .

St~rt the: en'gine' and 'check, brake operation.

i: "

"

',. Iv

'., HOSE

VACUUM HOSE
7.5L EFI ENGINE '

.. VACUUM HOSE 5.0L ER AND
. . 5.8L EFI ENGINES

CLAMP

, HOSE "

VACUUM HOSE
4.9L E~I ENGINE, .

CLAMP,

H7269~2A

FIG~ 7 Brake Booster Vacuum Hose Routing-E.'150

'..-

SPECIFICATIONS

, lORQUE SPECIFICATIONs
. Torque Range

DeIcrIPtion' '.
,Master CyI~ to BOoster

$coster to Dash' Panel

f)ooster to Dash Panei
Clutch Master Cylinder Retainer to ~ter '

Application

E-~50 .
. F~l50,c F-250, Bronco,

E-l50

. F-l50, F-250~ Bronco

E-l50

~ ,.~ " , ' 13-25 '... ~

'. ",', . '18-33 "
',' 13-25

18.33

13-25

-,Ft-Lbs

,'10-18

13-25

• ;4, : '12-25 .. ",.

10-18

CH4366-2B'
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~rttke ~~oste.r, ··.Vac~um-T~ndem, 'Diap~ragm-Dash-Mounted '.(~endix) 12-52;'1

S-ECTIONii:·12-52 Brake BOQs:ter,'Vacuum~ Tandem
Diaphragm~'D~sh-Mounted (Bendix)

SUBJECT '~AGE '. SUBJECT

ADJUSTMENT~::.. "I .' t',,~ .•' ,,: REMOVAL: AND INSTALLATION .
Push Rod' ~ .. :.:.~ ..:~ ; ~ •... ,..•:·.~-~.it·'·.~~.·!., ;••• 12-52-1 Vacuum Booster •.•••.••..•• ,;,' .•....••.•••.•• 12-52-1.

DESCRIPTION ..•••••..•. '~" ....•.. :-'. ~;',;:;' '::; .•••.•. ~·12·52-1 "SPECIFICATIONS •..•••.•••.•••.•. : •.•••.•• 12-52-6'
DIAGNOSIS AND ~ESTING : •• :: ..• '. ~ ~ 12·52-1 'VEHICLE APPLiCATION ••••• Ii •••••••.•••••••• 12-52-1:

VEHICLE APPLICATION
!=-250-E-350 and ~-250-F-3.QO J4X~,.and·.~x4)·,Vehicles. '

.Push ~od . ~

The push rod has an adjustment screw' to' maintain
the correct relationship between the booster qpntrol
valve plu'nger and the master~·cylinder,·piston. If 'the
plunger is too· long it. will prevent ~he master cylind.er
piston from completely releasing tlydraulicpressure,
causing the brakes· td~CJrag. If, the plunger is' too ·short it
will cause e,xcessive pedal' travel ',and' 'an, undesirable

DESCRIPTION ~,\." ,',~ ~.'.,~ 'f';i'

..... ,Servi'ce inform'ation :fOr .only the' v.acu~rri: ,booster is
given in this Sectio.n. Adjustments and repairs for the
hydraulic brake-syste,f11 are giv~n ·In S~9tions, 12-01 ,
Brake Ger:1~r~1 Service, Hydraulic; .12-02 Brak~s Drum~'

Single Cylinder, Dual Piston, and 12-24,.~,Brakes. Disc- ,
Light and Heavy puty~$liding. CaHper~ . ;. ,',

, T'h~ tandem diaphragh,,·:vac~~~.' boost~r~';iS ~a.self
contained vacuumhydra~..lIic·· power:, QrakiAg uhit. It is a
vacuum suspended unit ··that uses engine',,-manifold
vacuum and atmo~pheric pres~ure fdr itspQwer.· The

, booster consists of three basic elements combined into
. a· single .qn.it·'

, T:he. three', b'asic- 'eiemerits are: '~~. \,..,

1. 'A vac~~~'power chamber"~onsisting'of-a front and
.a'" ,rear shell,...center., plate, front - and a, rear
diaphragm, hydraulic push rod, and vacuum
diaphragm r~turnspring.

2." ,A:, mechanically ",'8etuated"'·booster ,check valve,
.' ,integral with the. vacuum 'power diapt)ragms;, which

controls·the degree of:power brake application and
'release . in accordance 'with the ,foot pressure

\'" applied ,to ,tt'l~ valve operating ro,d t~roughQut the
brake pedal'~linkage: ."., ~ : ',J' •

.3. A ~y~rauliq .q~~I. m~ster;~9ylinder which s~pplie~
'.. , " hydr'aulic .pr~~s\Jre·'t9~,Jhe>'Qra~e ·sy·s~~f(l., "-'
" Th~ Be~di~:' t~,~dem'-d-i~Ph~ag~, -d~sh.m~unted
booster.' is -:'I~t r,p_lt~~lean~ must b.e..replaced as a

. u·r~~.t·-;'~ I ,-"" ',,~, -,' •.•. :~.~~, ,/.: >,'::. :';.:&' " ". . '~:J . .
DIAGNOSIS AND.' TESTi'NG',.. -.': I '

( • I "....." '... • ~:.. • ~;. ".. ... ..:' • '. III :~ ~ t .. .,' '" I I ....

'. Refer to' Section 12-01 , Brake General Service,
Hydraulic for .di~gnos~ic. ~Qd .testing proc~d~res.

t ._: ~ • ",". • ~, ," .. ~ • _. '.• : '." :. ...'.. • " ~ •

. ',,:"

." • H133Q.1G ~.. '

FIG~ 1 l;Ieridix Booster-Push Rod Gauge 'Dimensions
. I and Adjustments-E-25O-E-350 and, .
, · F-25O-F-350

..., -';.-

REMOVAL'A~D"INSTALLAT~ON.

Vacuum BOQs~er,' .. ',

F-250, F-350',

Refer to Figs. ?,.. and 3.
,~", ",:' .

~emoval ,.'

1.: Disconnect the stop lamp switch wiring' to prevent
running the battery down.... " ' ,

2. . Support the master cylinder 'from ~the' url'ders'ide
with· ~ prop.. . .

clunk in the booster area. Remove the master cylinder,
·for access to the booster push rod. .,

T.o check the' adjustment of 'the screw, fabricate a:
gauge and ,place it against the master cylinder mounting~

surface :of the booster body as shown in (Fig. 1). Adjust'
the push rod screw by turning it until the end of the'
screw just touches the inner edge...of .the. slot i~ the;
gauge. ."

... ". ,J.:~ , :... •.ADJUS~ME'NTS~;'
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12-52-2

:~. .;.:

STOPLAMP .,1, • .t.'~( ~.. .

. SWITCH "
'13480·

..... :. , ..:' H4972-2A

. NUT~382802
'. 25-33 ~·m .

, ' ! (18-~5 .FT-LB) .'
, .

VIEWS

, 'J'

• < .; MAIN VIEW

MASTER': :'.,.'
CYLINDER" , .'.
,2C156 +, "

~., ' .."- .... . ",

.' --~'N~T~~2a02
'25-33 N·m '

VIEW p (la-25'FT-LB)

. I:.~ .

" VACUUM
BOOSTER

'2005

l ~ •

VIEW P

" .

~I.G•. 2 Brake· Booster Ins.tallation. f-2~O and .f-3~O
-.j: :.1.:.,'.';'. , , :... '1: . _~; ..

~ ."t;

. '.~

"."J... J ·c· _ -,,', •.

'Vacuum Booster
, .E-??Oi E~350· . '.'~' ,. ,. .;'~: .::" : ~'. ;,'.

~'efEn :~o ;Fi~s. ~:a~f~,,> . ~.:,.",_::.:. ;,' "';.~:;:
~ Rem".'0''y'al . ~ .. >~. . ~.~ >' ~;. :.. ~:. '1 . "~" . '. ~ 1 .: • '> : :

. . .' ." '..~. ~.', .... '. ".:.;. .-: ~~~;' : :.,,~." :.i{:::< ':~". '" ; ~:,~~ ..

1.. . .Disconnect·· ,the .stop"lamp' $Witch~ to ,.,prevent
....: :running· ·the battery ·doV:'.n. . , :., ,' .. I .~:' !.'

.2.' Position the~.· master,,",cylin9En~:· '-0'"'·. the.' booster
·'·'·assernbly; inStall··the retah'ing nuts;·and· .remove

.• ' ·.,r". the' "prop. from ~,under:neath :t~e.~master ,cylinder.
'., ~':". ', ..Tignten.·the· nuts· to 1,.8-33 N ·.m. ·(~.3-25 ··ft~lbs)., '

.3." ~fristall the wraparouncf¢lip dh the booster 'inboard

. .stud. . ~ '-", '. \.
.• ;.. '" '.' . " ' ... ': . '. .' '. . ,~. ;.' ~ • -. ,-~~ . '. ; .', . I

.4~ .... Cbnn~ct;th.e m'a~ifQld ,~vacu~m ~D'Q~~ t9· .t~e t>ooster '
and.sec·ute with th,e cl'amp~ Make'surEf'~hELhose is

. routed' as'. shown':.irl ·Fig... 3~ '.:.:-. . 1~~~ .:..,'.'. •

5.' '., :t=rcim :i'nside :the taB;" 'i~st~il·.·:the·:, 6~~sh'i~g ,aQ~
position the ~witch on the end of the push ·roa. ~ .
Then install the s~itct:h.and~roq.'Q~ t~~ .pedal.arm,
along. with spacer$ on :each sid€) 'and ,-secure with

.:,; the cotter pin~ ~ .>;.- ... " ,:- ...' .. '~':';~'~

6. . Conn~d'thesfOP" I'arhf:>" sWitch ~wi:ring.·· _.: ~ ,,': •. :
7. .St~rt the e~gine· and check·,.brake.: ~peratioh. ".'~'::;~' ....

Loosen the clamp that. se~ures the;' m~anifold
vacuum hose to the pooster, and remove the:hos~
(Fig. 3). '

Rem.ove the wraparound clip from the booster
inboard stud. , · .', '

Remove the master ciylinder-to:booster retaining
nuts. .:'. ,. \' .

3.

5.

4.

6. . Pull the mas~er Gylinder Off the booster an'd'ieave it
$upported by the prop', far enough away ~o. allow
removal of' the booster: assembly.,·· ~ ". :

,7. From inside th~ cab, re~ove~th~ .cott~r,·pin and
slide the stop lamp switch, .push rod, spacers and .
bushing off th~ bra~e. pedal. ·arm. ',' ,.. '.

8. From 'inside th'e cab, rem~ve the ~uts retaining the
booster" to the' dash. Remo,V~ the boos~er from the
engine co.mpartment.·,·:: .',:. ," ;

Installation . . ,

1. Mount the .booster ·~nd bracket assembly 'on th~
engine side of the d~sh panel by sliding the valv~

operating rod in through· the holes in·· the dash
tPEll)eland securil)g i~ with, ·nuts from., engine
compartment. Tighten the nut~. to ,,-18~33 N· ri1(13-
25 ft-I~. .
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1'2-52-3 Brake- Booster, Vacuum-Tandem Diaph.r~gm-Dash-Mounted"(Bendix) 12-52-3

Hose
381298

"INSTALLAnON FOR VACUUM UNE
7.3L DIESEL ENGINE

MASTER
CXLl~DER

CLAMP
382984

VlEWU

HOSE
,381298

~~
~// :/~"
/ .# FRONT OF VEHICLE

. 'INSTALLAnON OF VACUUM UNE
FOR 4.9L EFI ENGINE

CLAMP
382984

VIEW T

AlC
HO~E----~

FRQNT OF VEHICLE

HOSE "~
381298. -......~

FRONT OF VEHICLE

GUIDE

VACUUMUNE
7.~.ENGINE

AIR
'CJ-EANER

VACUUM UNE S.IL 'Eft ENGINE
UNDER 8500 LBS. GVW

CLAM"P
382984

~
FRONT OF

, VEHICLE~

H4873-2D

FIG. 3 Brake Booster Vacuum Hose Routing F-250, F-350, Bronco and F-Super Duty
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Brake Bo~ster,. ,Vacuum~Tandem Diaphragm-Dash-Mounted' '(Bendix) ,12-52~4

." AUTOMATIC TRANSMISSION
VIEW Z·

BOLT
611173 RETAINER

7K526

VIEW V USE UPPER HOLES TO.
VIEW XIN.STALL RETAINER 7K526

t MAIN VIEW

NUT- 2802
13-25 N·m·

(lO-18FT-LB)'
RETAINER-7K526 ~.

MUST BE INSTALLED
AS SHOWN

VIEW V

FIG. 4 Brake Booster· "lnstaliatjon E-25() and E-350

2. Support the' m~ster .qyl'inder from the underside 'NOTE: Make sure that· the booster push rod is·
with a prop. ',;.' , , ".~' ';...' positioned .ion ·the· correct side of the master

3. Loosen the clamp that :secures ,the vacuum -hose cylinder to '. ~nstall .onto. the push"·~ pin prio'r to
to the booster check valve 'and remove the' hose. tightening the booster assembly.. to ' the. dash. .
(Fig.. 5). Remove the bOoster check valve. 2. From inside the cab.instaIL~he.booster mounting

4. 'Remove the "nuts ·retainin·g~· the: clutch ,master ·brack~t:.to-da·sh. panel·'·r~t~inihg'-nut~.,Tighten the
cylinder and retainer to,. the booster. Remove and .nut~ tq \ 13-25,.N· m(1 O~1~l ft~lb):.· , '
position t~e -clutch :master cylinder and retainer so . '. .". ' : ~... ' " .
flaid does not spill. 'Put of the cylinder. Note that the 3. Position the, rtIastercylinder. on· the booster
two upper ,holes ,on, the retain~r are ·used·' for assembly,~,nsta~,I,the ~~tainingnuts'and remove the

,.installation purposes..' prop from underneath the master cylinder. Tighten
5. . .RerTIove the master :~Ylinder.to booster retaining the ·nuts to 13"25 N.',m (10-18· ft-lb). .

. .nuts. . .. . . . . ." 4." Position the two upper hol'es of the retainer and
, :clutch, mast~r cylinder over ,the studs" and nuts.
6. .Pull the ,master cylinder off the booster andJeave it -Install th.e ~uts,'and' tighten ·'to' 13~25, N· m (10-18,

supported by the prop, far enqugh away'·~o.. allow' .ft-Ib). ",. ~.' ..~ " ,. ,: .
·removal <;>f the bo'oster assembly. .' ~ " . '

7. From inside the cab, remove the cotter pin and. . ,5. Install. the bo~ster' ch~~k ~~~Iv~., 'Connect the
',slide the stop lamp switch, spacers and bushing off; vacuum hose to the booster, c'heck valve and
,the brake ,pedal 'srr'!l. '. t secure with a clamp., M~ke sure the, vacuum hose

8. 'From inside.the cab,'renf()vethe nuts retaining,the is routed .as-shown in Fig.,5. '.', " ·
booster to .;the bracket. Remove the booster from :6. ·Fro~ in~id~ \t~e' qab,· ihstall the bushing and.
,the...engine~, compartment,..', ',. .position -.the SWitch "on the end· of th.e· ·push rod.

Installat'io·Ii' ;' ... , .. Then install. the switch· and tod' on the pedal arm'
", along witt)., spacers ,-on each. side and'·secure the .

1. ',Mount the booster as's'emblY on the engine side of 'assembly" Wi.th- th~cotter 'pin. ~' ..- ,',' , '
~the dash panel by sliding the bracket mounting 7' C
.bolts ~nd valve operating rod in through the holes " onnect the ,stop lamp switch.
in the dash panel..' . .~; . ':,Start the, engine and 'check brake operation.
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12-52-5 Brake Booster,' Vacuum-Tandem ·Dlaphragm-Dash~Mounted(Bendix) 1:2-52-5

t.:' 't •• _"

-.. ....~. ..

VACUUM'HOSE ROUTING
FOR 4.9L EFI EN(;INE '

CLAMP
382~84

I ,

CLAMP
; 382984

HOSE
381298'

CLAMP
'·382984

VACUUM HOSE ROUTING
. "'·FoR'5.0L'EA AND 5~8L EA ENGINES

;" ' ..
CLAMP
382984

.' .

VACUUM HOSE ROUTING
I~ 7.5L EA ENGINE

, .'

, I

'".:."

::.' ..

-_.....

,..'Hose?',:"" ~ ~."',

,,V.' 381298', .' .' \,.', :"'>,

VACUUM HOSE ROunNG .
FOR 7.3L DIESEL ENGINE

, .
-!'

FIG. 5 Brake Booster Vac~um.~ose'~Routlhg .E~250 and E-350,

SPECIFICATIONS

'. tORQUE SPECIFICA~S ..·
. ( ,

Torque Range -

~,. '",' Application

Master Cytinder to Booster ,E-250, E-350 13-25 10-18 -

,Master Cytinder to Booster 18-33 ~3-25

Booster to Dash Panel e-259~ E-350 13-25

Booster to Dash Panel F-250. F-350 18-33· ' '12-25

Clutch Master Cylinder Retainer to Booster .E-250; E-$O 13-25 10-18
'CH8815-2A :.

"
•. ~ 4 ..

. l. ~
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. ", ': :':' :B,rak~' Boostet vacuum P.um·~7~3L,Diesel" Engine,' , .~ 12-.56-,1-

SECTl;O:N 12-56 Bralte..Booster Va#uum.Pump-7.3L~
.. \ .Diese.t:·Eng·ine .. :. ->~: .:., ......, . '.,'" .:. '. .

.. .... : -; . , . .~ " . -' .. ' .. . .~ <':"~ .,. ~ .

.. ',' ~ . f

;,

,.... .~ . _ .. : ...; iJ ,.:• A ~ : ..

~, .. . ' ~ , .~: .
PAGE'," '.' .SUBJE~T ..J., ' ... '

ADJUSTMENTS ( . .' ", . ' .: REMOVAL .Aiml~STAL.L~tldN (Confd) .
'~ Vacuum Pump Belt".Ten~iQ~ :,.~ ... _.~~ ~ ~ .. ~" .. ~ .. ";',1'2-56-1 ' Vacuum,Pump .l~:.. ·~ ~: ¥: ..:~ .. ;... ~;'.;•........ 12-56-1 ~
DESCRIPTION ~ '. "~'.'~ ...•~.>.~.~'~ ~ i 12-56-1 SPECIFICATIONS ~ ~\~. ,;.~'.. ~'.":'~~ ....•..•. 12-56-7: I

DIAGNOSIS AND TES:r.ING~'."'~·'~· •. ;: ...• :~.~ ..~. :-.. : .. 12-56-1 ·VEHICLE~APPLICATION.· ~ ~ •....... 12-56-1'
REMOVAL AND, INSTAl:.~ATION ",:' ,... '. , . ,,' ,

Low Vacuum Indicator SWitch ..... ! ••••• ~. 12-56-1

SUBJEct .

~ (. ·11. .....

• , ~._., I ,-",'~: '

ADJUSTMENTS

.~acuum Pump,. B~I~ Tension
Refer to Figs. 2 and 3.

, "

NOTE: When t,ightening all drive belts, refer to the
sequence described' in Section' 27-06; Belt
Accessory Drive Service.

VEHICLE APPLiCATION 1. Loosen the vacuum pump adjustment bolt and the;
pivot bolt. ' ~

E-250-E-350 and F-250-F-350 Vehicles Equipped Insert'a 3/8 ,inch drive breaker bar or ratchet in the,
V'/7.3L 'Di'~s~l~ Engine. 2.
4 .. " ",' . adjustment plate slot. Lift up on the' ~ssembly ~nt.il

PESCRI,PTION ',' ',' : f" ". .,..J '" the specified tension is, obtained. Measure the.
. t~nsion, with Belt Tension Gauge, T63L-8620-A, or

: On gasoline engine vehicle.s;engfnE/~apL!i:im. isu~ed equivalent. (For belt tension specifications, refer·to
to pow~r ~:the,.yaCuiJm QOQster',brak~.. On 'di~sel engines, Specification~ at the, erid of this, Section.) ~

ho:oweY~r'binksufficienr vacuum. is .aYa.ilabl~~for: va~u!!rn 3." With tensi9" sti,lI applied,. tighten the adjustment'-
ooster ra eoperation." '. .' .' .'~':' .... ,;.,', . bolt and the pivot~bolt tQ ,15-25 N:,m (11"18·ft-lbs).;

pu~~'~~~f~:~~!'~~ev;6~,6~i~~hfgi6~'~~~~~~~~:d~~~'~:~ , REMOVAL. AND :1t-lST.ALLATION., .
The diesel engine vacIJum .pumpisdriven:by.a. sin,gle Low ~~cuu~ "lnilic~lor',S~itCh':"
belt off ·the altern~tor, (Fig: 2). " ~'" '" ,:.,:. ~ ': . ;. ' '~', '. ,~; '.~' , ' ..."~ _ ., "

: Diesel engine equ~pe.d~~hi6IeSI:~~p'9Y ·the·~~t3. of' ~ Refer to Fig..~: '" I: >
low-vacuum indicator~sWitch'\yhich~'actuates the BRAKE . NOTE: The low vacuum' switch for E-250-E-350'
warning lamp when vac'uum:~is~~enE3ath.,a ~pecified level models is ·mounted to. the left side fender paneL On:
(Fig. 1). The switch senses::-~ia¢ul'Jm:,throu.9h a fitting in F.-250-F-350 ~odels the. s~i~ph, is ,located on the right
the vacuum manifold that intercepts the' vaCUlJrn flow sl,de of the engine compartment aqjacent to the vacuum'
from the pump. t'·,' :;:' . , ~.~ " .( pump. . .... " ". '. j, .

.~, The.Jow-vacuum switch lior E~256~E~350,models is' Removal >';. ~ :~.<-:. ~'~,~".' ..

.mou,nt~~',tc?" th~.I~ft~i~~ f~n~erp~neL9.~ ~:~~~-:-F-350 ", ,1 .. ~:,Disconnect vacuum hose from 1.9,~~vacuun~l
models the sWitch IS located on the ngtit Side of the '. ,.'. indfcator 'SWitch. ,., . ,', ,-" .' .
engine compart~e"nt adjacent to the vacuum p.ump.·· "~':' ,'.,.. .'~, .. " ':.";'. ., It"·.... ( , , • ',', ~,'

2. Remove two attaching screws and remove switch .
The vacuum pump, low-vacuum indicator sWitGb and and bracket assembly.

c.onneqting hoses are shown in Fig.· 1.
'. ' .Installation

, Service information (Brake Booster Vacuum Pump-. . . . . .
(.~~ ..piese' ,.:Engine.s) )~ ~given ~ere. Adjustments and 1. POSition s.wltch and bracket .as~~~.mbIY"to. pan,~I.and,
repairs for the hydr,aulic·.:brake' sys'tems are' given 'in . s~cure wl~h two screws. Tighten, screws ,to ~8-11 .
Sections 12-01 ~ 'Brake" G'eneral, 'Service, Hydraulic; f , • ,~,~. (5.8-7.5 ft-Ibs).
12.;-02,,-Brakes ~Drum .........Sin.€Jle Cylihd~r, "Dual Riston; and, -" "·2.~ 1" Conn'ect .vpcuum hose.to low. v,acuum' iridi..qator
12,-20, Brakes:Disc~Single .,Pisto.n7Slidirjg" ..C,alip~r .. '~. :. ~~:-;:t,"~ :t\1 s'!vi,~~,h~, ." ,. ,,:.:. ..., ..;: ,- ~

DIAGNOSIS~ ANO~'TESTING ::':" _.... :.~:... ..~. ~·::.ya~u~.;,.. ~ump . .' ",

;~ef~~' to'· ·$~qtign:·. J2-Q~·,.B~~~~9~ner~l·se,rviC~! >:,>~.~~~':to.·~~9.3., " • ....:.::.~~':'
H~draullc for diagnostic and test1ng procedures other :~,~~Re01Qyar'· ...' - '~,'. .'.' < • , " • ; ,••' , •

tha~ ".tros'e 'listed ":in the" Chart - ..'. r .. " ,' .• '1'.' 'R~i~ove- 'the 'hose clamp'04~ri'd' di~bbnn~'dt ·the '~p~mp
·~;I;~ •• ,;:.~~ from the hose on the manifold vacuum outlet fitting'

(Fig. 1). "~'" '.'.
. 2. Loosen the vacuum pump adjustment bolt and the

pivot bolt. Slide the pump downward" and remove
the drive belt from the pulley. ' , ,

3~ Remove the .pivot and'adjustment bolts and the.
bolt~ retaining the pump to the adjustment ·plate.

" . Remo,ve the vacuum pump an~ ad(ustment p.late. ~
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HOSE
38129~'

H4071·2C· '

t.-,'-.

SCREW
610957

,.t...' t

'. ~ .. ..... ...:..

~:: L • ,

HOSE-381377
ROUTE TUBE BETWEEN
BRAKE BOOSTER AND
MASTER CYLINDER AS

.... SHOWN' ,

VACUUM, OUTLET
MANIFOLD
,9C490'

TO BRAKE
'B90 STER ,

"

F-250-F'-350 INSTALLATION

L9w VACUUM·
IN'OICATOR

.SWITCH-12~182

".;' ~

VACUUM OUTLET
MANIFOLD

9C490,

FRONT OF VEHICLE

4'

YIEWX

.VACUUM
.• ; ~ANI FO~O '

, 9C490,

1/4" PORT TO
AUTO. TRANS.

~ ...-

TRANSMISSION
VACUUM ~-__-........~ J

TUBE (REF.)

3/8" PORT TO VACUUM PUMP
5/16" PORT TO SPEED CONTROL

,,----Z~:;;.... -1/4" PORT TO LOW VAC. IND. SW.

~~~=;:::=====:-'/4" PORT TO AIR CONDITIONING
. 1/4" PORT TO REGULATOR VALVE

I I'I' 3/8" PORT TO BRAKE BOOSTER

." ~~:~~.~~'~'_HOSE ~~~
TRANSMISSION " HOSE 381298

VACUUM LINE . VIEW Z 381377.

STRAP
95873 ,

FIG.': 1 Brake Booster V~cuum'Pump-7.3L 'Oie,sel Engine Installation-E~250-E-350and .. F-250-F-350
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:J,..

12~~6~3 _

VACUUM PUMP DIAGNOSIS

~ ••••••~ 0 0 ••~.~. -,

r "":.p_~ ,-.,.1 ~.

,. ~~:

Disconnect the tow-vacu~m switch. F!~n-engine at ,', ".= .·B.r~ke·Warning Light
no~al idle speed. Apply 'brakes;', , ': ',' ,:'~", ,',. · iIIumil1ates '

,. '.,.. ,.

." -rEST STEP

1.0 C9NDITION ISOLATION

RESULT ,,,¢TION TO TAKE

~ • < :. ~ •

Condition related to the 0

hydraulic system. '
~ .. REFER to Section. 12-01, :'

Gen,~ral, Hydraulic Brake '
Ser,Vlce. :.

.l3rake Warning Light CO.":l'di~ldn related to the .
j .; doesn't illuminate vacuum pump. GO to 2. :
~ 1 ... '\ < - ." '

NOTE: B~fore proceeding with the procedures, I,block "lthe:wneels, apply the parking brake ~and plac~' the
transmis~ion s~lector in "PARK" or "N,EUTRAL" "before-st~rting engine~ ,." . j , .,' ". o. • -".

2.0 VACUUM PUMP OUTPUT:. -'..- ' .-
, ... ~ , '* • .. • ." , .....

. .:~ ....

Di~connect' the' v~cuu~ ,pump 'hose fron; the brake Vacuum "at or .
'"r" • booster 'and insert·~a.vacuum gauge; Rotunda .Model above specified

059-0000fror: equivalent, in .the hose end: Run the'" !:'. level.
e~gil1~:at norma~ c;yrb' iql~" and check '-vacuum. Gauge I

should 'read 70 kpa (21 inches Hg) at sea level' within 'r • :'.~; t:.~·

.3q s~C~n,9s .•:(Refe~ to gr~ptJ· below fo~ v~cuum at. v~t~um"b'eIOw
other elevations.) ; " .' - ·f'· d I I' .'~'" · . speci Ie eve or

;.,1 :'... . \. fluctu~ting gauge
reading ,

GO.,to 4.

~o to,3.

MINIMUM ACCEPTABLE VS. ALTITUDE
, .

.. (

,",' , ~.;J •.~

. t

...."": .,

t· ....

#.-~

.:' .>

. /t .:

...'

• . \ ;';t.o,_. ""'V. .J ... ,·0:

20', .. '...-:~,. ". .,:"~. '25'1510~5,

5iOOO .....-----------I-~~-~

SEA LEVEL
- :/

.'.. :'," ...0> .. ,,~;

'15,000 +---------""'"'

z ,.
-~~' 10,000 ......---..-------'-.........
<~
~~
....I
W

,'.

VACUUM·(lNCHES Hg).

. " ....:;~ ",:" ,
1'.:" •. ,.

t:.

;,
' .. ~' ...-

•• ' to""

3.0 SYSTEM·,INTf;GRITY 'C~~C~ "

.. 1 . ..

REPLACE vacuum
pump.

Check gauge and ~nne~i9~ for le~~s. Chec!< pulley' '~~cuu·in:~r~... ~.... '., @ ,.' .GO to 4.
fit-to-shaft. Check for belt t~nsion to, 'specifie.d. tension. above specif~edr ~ ',- .;

. Check thatJ~hgine curb .idle RPM' is' 'at ·specificatiol1$: level ';', . ..:.
Repeat proc~dure iriS,~p 2.0'- "Vacuum Pump t.,:- "@~"' .
Output" Test . '. ", " ...:::: .r-'

~-:-~'o: Vacuum::;tlelow "
" r ... .~J , sp.ecifi~ 'Ievel ~

~ t _. '
C,H4142-2B

• ~f '1 0. J. < ;_. ~ ,.~ .. ':." ... :., ~ .... '.

" ,
..........':)~• ." ~ ... \ ~,. ~"f ••••-." •. ;"._ .... ~.".... ... •••

" f. ',' ;' ~~J .....:." .;; ·•• /i};~ ':~o":'·(~f;'.:' .~':. ...... to _,,: ' • t " •.'.:. ~.
,..,.0;
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12~56·4 Brake. Booster .Vacuum Pump-7.3L DieselEngin~ "

VACUUM PUMP DIAGNOSIS (~!d.)

4.Q ..VACUUM SYSTEM,·CHECK"

" '

TEST sTEp

Reconnect the vacUum hose with aT-fitting and
connect v~cuum g~uge so gauge is located near
.pump inlet. RU.I) engine at~9Urb idle speed. The
maxirnuO" "a'iowable vacuum drop to ~'10 kPa (3 in.
Hg.) from'the specified level of vacuum described in

, Step 2.0 -:- ·-Va~um Pump, Output" Test.

, ·RESULT
.. ,

I ~ • •

vacuu~at'?r .. ~...®
above,·specified. . ,
level

Vacuum·bEtloW'· '@.
specified '~evel ". .. '.

AcnQN T~ TAKE

GOtoS. ,.

VACUUM SYSTEM CHECK

TO ACCESSORI ES

VACUUM PUMP

VACUUM GAUGE
ROTUNDA 0.59-000011

.~. .

• '-.t"·

5.0 BRAKE BOOSTER CHECK

Vacuum at or ® CHECK Hydraulic
above specified System. REFER to
level Section 12-01, General

Hydraulic Brake service.

Vacuum below @5 REPLACE brake
specified level booster.

Vacuum hoses @ SERVICE as required.
leak

Vacuum hoses @ " vacuum is still low,.
do not leak check all vacuum

accessories for out of
specification leaks. .
REPAIR or REPLACE
,as required.

CH4145-2B

. .

Check all attaching· hoses for leaks.

Repeat Step 4.0~ "Vacuum System Check" with
brake pedal depressed and held in position.

8.0 LEAK CHECK
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12-56-5 . ~.ra~~ Booster Vac~um'·Pump-7.3~ Di~~~1 I;ngine 12-56;:5

NOTE: The vacu~m pump ~is .not to "be
disassembl~d. It' is only serViced .'as a unit. The
pulley is serviced as· a separate. item.

..•..

FIG. 2 Vacuum Pump Belt Tension
'.. .

.l ....... H4072·1A

Ins.tallal~.on. . .

1. Insta,lI the' bolts attaching the. pump . t6. 'the
~'.. adjustment plate and tighten· the bolts to 15-25

N·m (.11-18 ft-Ibs). Position the pump and plate on
'the vacuum pump bracket and loosely install 'the.

, pivqt·and adjustment bQlts. ".

2.:' .~ Conn'~ct the ho~e' fromJh'e 'manifold vacuum. outlet
fit,ting to the pLimp. and i.ns,sll the hose clamp
(Fig~ '. 1r . '::. . '., '.' . ..

3. Install the d'r.ive beit on·the puiley. Place a3/8 inch
drive 'breaker bar or ratchet into the slot on the
vacuum .pump adjustment plate. Lift up on the
assembly until the specified belt tension 'is
obtained. Measure tension· with Belt Tension
Gauge, T63L..8620..A· or equivalent. .(For belt

.tension specifications, refer to Specifications at the
.end of this Section.)~ Tighten the. pivot and
adjustment bolts to ·15-25N· m (~'1 ~18 ft-Ibs)...

4'.· Start the engine a~d verify proper 'operation 9f the'
, ~. ,.brake system. ~ "

NOTE: The' .BRAKE lamp will glow until vacuum
builds .~p to the normal level.'

. ",~ ',If. I

...
- .' .' ~' .:.#- ." ~ .;.:"

..... ,.

... ~. ..
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'Brake;'~Booster Vacuum ..Pum~7.3L .Diesel Engin.e.
• J" ": l n· ., _ . ".. ~......" .. :.' "".. " '., .• {, • ': ... • "', • ,# k ."

, '':I'i'.,' .~ ,,;. ...• ~"'. £'i:. , '.:"J-

. "'.. . :. .. '.~

t.. ..~!' ,OO

,"\ . ..~!.'.

f .. ,;" ... '

'.' ~

yACUU¥ .... ,.
PUMP PULLEY
2L487

, t >. ~\ ',_: '. .. ~" ..

'.. :. ~ ' ..

. " . ALTERNATOR
ADJUSTMENT

,~ ,-:;.AAM-10145

"J" NUT,·

ALTERNATOR
....--- SUPPOAT

8AACKET~10f>J345' :' .

.~ ' . -

.~LT~RNATOR ~.:~~
. 10300 .:' .. t·

.~,. ~.::~

.r .~

•.'?- .....

E·250-E·350

.....

o
BRACKET

ALTERNATOR
ADJUSTMENT.
AR~-10145

~
'~~:a.

~"l'
/ '.

/,,:.: -

PIVOT BOLT
N605786·S2

. F·250- F·350
H4073·28

FIG. 3' Vacuum 'Pump Insta~lation~Dis~s~embly.: Vie!t':
.,,,
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. ' ,'" ".,..: .. t ~ ,\ ' ..

.. ,....... ,.. ..,., ~.~' ,.'

SPECIFICAT.IONS~

,VACUUM PUMP, eELT TENSION SPECIFICATIONS -7.3L· DIESE~ E~~I~E

."~.' .

.;

~ -

.~ · AudJuatment '

266 ' ,80-100 'I 355-444

Minimum

60.,: l'
Lba I

, 'Hot Engln~

.~8~· .. 1 '. N
.:ff~150 .' I ,. 48~-667

New Belt '.

Vacuum Pump Belt ~,

Belt'

. _ :,'~Id Engine CD

. ,<DEngine not run in 3 hours. " CH407~2B'

TORQUE SPECIFICAnONS

-Description ' , ' ,

Vacuum Pump to Adjustment Plate Bolts

Va~um Pump Adjustment Bolt " '

•• ,... ~ • J

15·25 ;" ..
:S.

~Ft·Lba

.~ '. 11-18 '. ~:: '.

.I
_,'l.,;.

Vacuum Pump ~ivot Bolt ' .

Low-Va9uum Indicator SWi~ch Bracket Screws

- 15-25 f::' . . ~.
, ~

" f ~'. "

,,;»/..J._ ••
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DESCRIPTION
4

'AND .OPERATION '; .
.. ~ ," . '. - ..' ": ' .

.:pes.criptlon '.
. The.' Bendix Hydro-'Boost Qrake cooster· is .'a .
hy,drauUcally.·operated. brake' booster powered by
.the power ,steering system. The power st~erin'g

pump provide~ the fluid pressure to operate both the
hyqraulic~lIy-po~e~ed' brake booster (hydro-boost) ,
and .the power stee~ing gear. Itprovi~es a variable -.

, power assist that. i,s' regulated by the ,brake pedal
application pressure. ',. '

, ,Th~ hydro-boost also has a .r~serve .·system ,
(compressed g~s accumulator) ~that is 'designed to ..

;~ . .' '. "". ~r:" : .' ." ..~:... '

store sufficient fluid under pressure to' provide 'at .;
least two brake applications in t,he event that the., ;
fluid flow from the power steering pump, is not '
available. The brakes c,an also be applied manually,
if the reserve ,system is, depleted. ;' . .

. Hydro.;Boostmodel identification is stamped into
.the booster housing n~ar the inlet ·line.. ', I

t
I .'

.~ .

. ~ '------------------------_.........._------~-~--------------:"'" ~.~

I" •

r I, ..

., .~ " ,

..
.... '.
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DESCRIPTION ANDOPER.ATION '(Continued)
, ' "
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12-57-3 Brake Booster-Jiydr~-B~ost 12-57-3

DESCRIPTION AND OPERATION (Continued)

.O'peration '
. 'Wit.~ t~e Hydro:Boqst"at rest (engine"QI1, brakes
',released) oil ~fl,ow~ from the 'inlet (pump) port, across
the number 3 land and 'out· the 'gear port. In' th,is
position,' steering, pre$Sure'~reat.ed by the steeri~g
gear and pump is isolated from the 'boost cavity'by
the spool valve. Lands 2 and 4 block this steering

'pressure avoiding activationo! the u'nit.· .

UNIT AT R,EST

" ,I.;

RESERVqlR

PUMP 9EAR LAND 4 '

t, HOU.SING

SPOOL

BOOST
CAVITY

NITROGEN
~AS

-' ACCUMULATOR ACCUMULATOR
CAP PISTON

H8281-2A
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,1,.2-57-:4., Brake 'Booster~Hydro~Boost 12-57-4

DES~RIPTION ANI;) OPERATION (Continued)

If while braking, fluid pressure is, required for
steering, pump pressure will ris~ and, the spool·v~lve

wil.l shift in an 'open direction ,allowing- more fluid .to
.flow:loJhe steering gear. Even ~.n.der'~xtremes.of
praki~g,. the ,flu;d JI.ow to ~he, steering, g'ear.' is .flilly

,,~~uffiqient. for-', steerin,9 the vehi9.'~e. ' ~;~~

During normal power operation the brake pedai is
applied as shown by ,input travel A. The movement '
of the ratio lever operates the spool valve creating
hydraulic pressure due to the restriction at land 3.
Fluid traverses land 2 and flows through the center
of the'spool into the boost cavity. This pressure acts
against the' power piston to give the power assist
ancj against the reaction rod to provide the effort
level of the brake pedal.

j . ,

;, al't': ....

..
.. t,·

LAND 2

'H6262-2A

.'" r~ ..

.• - t

"';J" I:. "

:H,. ,)

. , . '.:,HOUSING," ,'. ;" ~ ~ .....: j
COVER, .'".: ~.. .

I"'~--.~YEl "A; <. :~:. . ':' ~,,....,...-
, ~ : j

..............-----:l:TR~VEL "B"
J\:-,

ACCUMULATOR
'VALVE. \ .. '

ACCUMULATOR,
PISTON

: BOOSTER ~ '~ _
__..::.J"\..j......~~~ 'r ;. GENERATING

.:·~R.~~~U~E < '

BOOST
CAVITY ' ...

. t: PUMP

RESERVOIR! GEAR.

NITROGEN
GAS

The enlarged view of the spool valve shows 'the.
relationship of the valve lands during normal power
operation. Land 1 is closed blocking the oil flow to
'the reservoir. Land 3 meters the flow of oil from the
.supply pump to the steering gear and generates. the
hydraulic pressure that 'is metered across land 2 to '
apply the brakes.

The enlarged view of the valve shows the same
operation except pressure is generated by the
steering gear and is also being used for braking.
Dur.ing this mode of operation, the spool travel is

, slightly less thaD, the 1irst case.

GEAR GENERAnNGPRESSURE

LAND 2

BOOST
CAVITY

LAND 4

, \

H6263-1A
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,12:.57~5 ~r~ke BO,o~~er,~, ..:Hydr~-Boost ...~2~~7-5,-."~""~_"'~_"" __~_"~_""''''_IIIi.-I'''' __.III,_;--~-.,••-r__~_~IIIIiII""_

'DE~CRIPTIONAND OPERATION (Continued)

Reserve System ~,' I

The r~serve braking system consists of a !,' The "~ccumulator valve is a small 'poppet-type.·,
,~harging . valve, an, accumulator valve anq a Valve h~ld closed by the 'pressure' stored in tt)e
compressed gas accumulator. The system is open accurilulator~"An actuator on the-SpoOl valve sleeve
to the' pressure port of the hydro-boost. opens the accumulator va.lve when a stop with'rno

The accumulator is charged by the pump pressure :pump' pressure, is made, that '-requires use ·of·the
during normEi.1 steering or braking operation through reserve system pressure. - .; ,. ,:' ". '.' ~' .
a" check valve that communicates with the pump Fluid pressur~' "can also 'enter the accumulator
port. frqm the boos~ chamber through the accumulator

The ..charging v~lve has an, orifice and,.a check - valve. 'This c'ondition occurs whenever boost.
valve. Fluiq from the pump passes around the check chamber pressure momentarily, exceeds
v~lve into the accumulator if the pump pressure ~cc':J~ulat6r ~res~ure.
exceeds the pressure' in the accumulator. The ~, I ,A: pr~ssure re~ief yalve vents the accumulator to
charging rate is controlled by the orifice to minimize ..,., .' . the pUql,p pre~s~qre port whe'nev~r pressure in the
its' effect on fluid flow t6 the steering gear. The~",.,~,. ~ccu,rrl(Jlatol ~~~\eeds approximately 9,652kPa
ctleck valve prevents, reverse flo~. wh~n, the', ~ ".; ..'. '(1~i400 psi).,
.accumulator press,ure .:is greater than-:,p~rnp'" " :.1 '., .' "

pressure. " '. .," .-i':.... . d ,.-

....~\•••,.f

, f

,\ It • t'.

,H6264-2A
i .. ··, •

.. . ~ ,"
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\.... ".:.' .'
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.~. REsEa~~,::oP~~tiON ,', ~' ", _ t.

rl,. • ',' ;~tCUMULATO~:"~Al~iE',::',
~ IS"CONTACTED .RELEASING
, ~FLUID PRESSURE -;~" .. ': .'"

TO BOOST CAVITY ;
. .~ .

""" ..... ;

ACCUMULATOR CHARGING
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DESCRIPTION A~D ,OPERATION (Continued)
'-Ii -....

'<

.~ 'f~ ~;,_,,~ .

.~

. ;

,,:- l',_ • .t'

.. '.. .. ~ ) . .

J' ,'{

. -'.: \ "~
• ..... ~ .... .... .' _ 1~:"':i: •

I • ". • " t' ~ ,-
...... It ... ,." "".' f ••

, '. '"~ ;

,. .. .' \ ; ~ ~·.",'1·., :-~. ~I' ~'." ~:~. ". '.

..~;;: : .,' .t". • o(',~"

. . ~:~ ·~..:r1:1~, .~ (,

When, reserve pow'er is depleted (manual
" operatiori)pressl)re, on the" brake.~p~d~l. ,Will cause
·t,~e input.bracket to separate "-rom~a sholJld~r qn :the
.input rod,'~compresse-s"the.inp~t sp~lng,'and~allows:a .
c.har1ge in the ratiQ of _,the brake:'pedal travel-. ·Ttlis

) :·increase', in .brake:.. pedal ralio,wiU~ cause the. brake
pedal to travel further and,increases,th~ mechanJca,1
force',applied to the master cYlihd~r... . ~.': ,~.

, :' .., ". ~ '-....... ' •• ~ :~.. "",~ a. -, ~ - , ..; :, .. 1, : • • .10..' ":.

! ~ .:. •c ~ )

• ., ~~ ~ • ~ , ~ • ; I ~ • " , ..~ •

~.' -;JIAN.UAL' OPERATION ". '. . . .('

• I"

."} ,-,.- ... ' ..;' ; ........

'-.f: . :......

:~, ~.' .....~ ..

"... -\ .
':.. , t~ • ,\,.J •

., '.{ '~.
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.... i!' ~.. •
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.:_ :.~.,' , ," r
<.' '/"\f

I, .•,.
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. _ '.. : ',". .:~:~~'.. .;

1.,', • ;.t .• '~ .,
" ,- -. , . .. '

'H6265-2A

- ,
','

.0,' ..-: .', ""," \ I.," _ _

.... ";.lo..•...- ••i-DI,AGNOSIS' AND' TESTING
: '-~,·I. l. '. t,. • .....

• "_ t'-, "".4

" ;

'Hydro-B()os~ Normal Noise.,qharacte,ristics .
Normal hydto~bo.ost brake units "wili' i>rciduce '~/ .:~'

pertain ,characteristic noises that current technology .
cannot correct. These noises occur, for the most
part, when the' -brake pedal is manipulated in a
manner not associated with the everyday braking
'habits. The general c~tegories .of normal operating
noise are-hissing noise' and clunk, click and chatter

. noises. '
The hydro-boost will emit ,'normal hissing noises

when above normal pedal -efforts are applied. Th~ .
hiss "'sou'nds are particularly noti~eable with the

. vehicle motiorii~s~:arid will incr~ase i~i;'tensiiy'as'
pedal efforts- increase and system operating. /

.temperatures _increase. Loud hissing sounds -at ,or

.below normal 111-156 N (25~35 Ibs) pedal effort
warrants i'nvestigation and possible correction:

.Clunk~ chatter or clicking noises win be heard "
. when the brake. pedal is quickly released from hard 0,

, ',' pedal 'efforts.' Due to "q~ick release for hard';
applicat~on" requirement for ~he noises, they will '
most likely be heard with ,the- vehicle' motionless .or·. :
during ',~ fast stop-start condition. o. , !

" . ':' . ~
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12·57·7 Brake Booster~ydro~Bo.ost

DIAGNOSIS AND TESTING (Continued) . \"'.:\ '.. . : ...... ~
'. . .. ~ .. ~

Diagnosis ·Guides
. Refer to.the following~diagnosis;guides for aid in

'-diagnosing' ··HYdr·o-Boost :cohditions'~ Additional
"information' ·is available·, in -Section;~ 13-01, 'Steering
General Service.' .., _. . I

t ~. ".. ' ;

-' , ......
..... t + . ".

..;: ..

) .
'; : ~., .. ~ ", r

......'"

It. II ._: I ~

"; ~,_. ~

. . .." ..".
• ·il......- ..

~ I • CQND~TION . .~'! • f ". '. . ~\ ..... ·.~OSSIBLE CAUSE L'·.: . " . '~ . flE~OLl:JTiO·N .'~
~---~-~--~........---:------------+--~---~---------- ......---~_---.._.:.-_..;...--.=-~ ~

Slow' brake pedal-.return. 1.#E~~essive .. seal friction·in Peoster. ,1'. Rep~~ce,~oo~ter.# ,_\;~ ,;:..;.' .

.2. Flared reaction end. ~ . '. i . '. 2. Rep~~ce ,b<?C?,"ster. .'j

3~ Broken pist~ return spri~~i.' . .~, ~3. R~place' booster. .j'

4.:' Restriction in return iine.frot'r(' .', .. , 4,. cle;ro~.~e~~9~lin~,:' .:. " ,,',"
\' 'l booster to pump reserv.Qir. '.' ',' J.';." .'.:' .; .1 •• ,

~~ Return li~~ incorrectly~ corin~ted.'· ,- 5. :Correct 'pl~mbing. " .' ":. "

, ',6. ,Broken sPool return: ~~ring: ','\ .," . ,6:' R~~,~§e;:~ster.. ',' "'" '. '"

, ;i .'. '.7.' HeavY ~'rake pedal. ;.7.: :Reposition pedaJ'or 'add ret~actihg~
.-,., 'j " .~, • spring. :.. ~ . 'J' ., - , ' ..

1.. ~,ro~e.n ,~poolreturn .spring~', t:; ,Replace,.boo·$ter. .- t

2. ,Faulty -spool action due to 2. Flush "steering'\Ylhiie pumping', .. '
, ~9nt~rnin~ti9~~ _. "'."" ~, br~ke,. pedpl: _".

3. Low.. pu":,p flow·.,~'.. 3. Tighten.'belt.-

Booster chatter, pedal vibration 1. Slipping pump belt. 1. Tighten ~~It.~( ..\;. '.:,':' ' ,.~ . .,~.

':-. ;2. ~LO!'~~tuicr level in pump.. ~, :~; I ,.:: i:·2. -Fill reserv9ir.~Check for:ext~rnal
leaks. 'j ~',:. I ....

Accumulator leaks dow~n. Re~e~~ .;.... ,1'·1-. TW~';'function valve is faulty.
.sys~em does not ,hold' charge. . i _2. Ac~umulator 'seal is faulty.

, . '3. Pn~umatic accumulator is faulty.

1. Replace booster.

·2. ·Replace bqoster. .,:. ,~.:: .... -.' '

3. Replace booster. '. ,,':' ~ .~

',J.

' .. ,' , a i: :", ;-( ~

CONDITION '.
' ....}POSSIBLE CAUSE RESOLUTION \

'I",. , .

Excessive brak~ pedal efforts .. 1. Loose,'glazed, or.broken pump 1. Tighten or replace' belt.
belt.

:

.'2. No fluid in pump reservoir. 2. Fill reservoir and check for
external leaks. i

:

3. Leaks in system hoses. 3. Replace faulty part.s..

4. Leaks at tube fittings and 4. Tighten fittings or replace tupe
:

~

connections. , seats or O-rings,

5. Leakage at pneumatic 5. Replace booster. ~

accumulator seal. .
;

6: Leakage at piston seal. 6. Replace boost~r.
i

7. Leakage at input seal. 7. Replace booster.'

8. Leakage at cover-to-ho~sing seal. 8. Replace booster.

9. Leakage at spool plug seal. 9. Replace booster.

10. Leakage at ball plug. 10. Replace booster. . ,

Unit self-applies 1. Restri'ction in booster return line. 1. Clear or replace line.

2. R~turn ·Iine incor~ectly connected. 2. Co~rect plumbing.

3. Dump valve faulty. '3. Replace booster.

, CH6267·2A·

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



:Brake ·Boo.ter~Hydro-Boost '12-57.-8 '

DIAGNOSIS AND TESTING (Continued)
f'," •

Basic Test '.
: 'With the engine off, '. ~~press and release the . ~Start the 'engi,ne arid ruhat idle speed.· If the hose
br~ke,pedal several titr'esto deplete all hydr~ulic ·connedtionsdo.not-Ieak,.check the'Hydro-Boost~for '
pressure from· the Hydro~Boost. Depress and hold' leakage. Apply the'bra~e~with approximately 444 N
the' brake" pedal, wi,th light pressure, then start the (1 OOpound~) pressure at the pedal, and, hold..while
engine. If, the' Hydro-Boost is .opera~ing, the pedal checking the ~ydro-Boost h.9ses for leaks.
will fall slightly aric;t"tnen -hold. Less pressure'will be. >~ .,' I C~UtION: DO'no~ hold the brake ,pedal at 444 N I

-required to hold- the 'pedal at this position.:' . (100 Pounds) .ffort.. for 'more than five seconds
. Brake Hydraulic Leak ,Test .. " .,.}L ,", .i', at a·tlme.~ , .'"

. , Depress 'and rele'ase' ,th,e tira'ke p~dal several " .' If the' Hydro-Boost leaks, it is worn or damaged
~ ·times, then hold tt:le,brak,e. p~dal down with fT:'edium '" .': ,a~d·.rnust be replaced:.

pressure (111-156 N [25-35Ibs.]). If the ,pedal falls R' R t . t- C'h k'
away, ,the'bra,ke system "is 'leaking. ~Check for leaks . ' ' "eserV,e e en Ion ec .
at .the' disc brake calipers, brake lines, m'aster-;' ~ ~. Charg~ the system -with pressure by holding the
cylinder, and hoses. ,If there is no ,e,xternalleaKage,: ~', steering, on the stop, or by holding the brake pedal
th·ere·may be internal leakage in th.e master cylinder. ' with 444, N (1-00 pounds) of force for five seconds

t 'If the pedal does' nor'fall away during this test then' . with,the.engine running at .idle. Turn the engine off.
the' hydrauUc system is'not,leaking. : ·"f~i.gh~ to.twe!ve hours later depress the brake pedal

" H dB'" t L' . k T 't'~ ',-, " With the engine off.'There should be some degree of
, y ro- oos, e~", es ' ' , " "power reserve. ,'. ~ ,. " . , . '

Thoro~ghly cleari"the ~ydro-Boost ~nit, and' all ":, (... :,f there'is no power' reserve replace the Hydro~
hoses and hose corn,~ctlorS., '. .' . ~ , . -7 'BQost unit. . . I.

, . ~

.. ', ......}

~ , .', ......

Seal Leak ,Diagnosis ',,: .'; /
'Possible sotJrces'-"of:'leakage

Boost unit 'are:· " .
. ..

• Input seal '"... ,."

, • Piston s~al ". "-'r

• Housing ,seal ' .:

,";~~ .Spo~l,val"e' seal '~

~ Accumulator cap seal,

• Return port fitting seal '

... ...~, \.- ..

• J" .l,'~ '..I"',,, : ." ~ ".

~... "'." ' }

"".'1,'

f.roql 'the Hydro.:

~: .....

-.',,; ',".

, ,';". ~

... ,"..

.' ".\' .'

. :....; PISTO~. ~ ACCUMULATOR
", SEAt ,:- ' -~' : seAL ,~,

1 ,-~•

., : --: . ~',~..:.J. ' ;

.... " ;'. . .. ..t.~

". ~.

.;', .,.

• '" .": ' :~:'" -,., ~·li.",."

... , ...!' .. ..,~. "". .., ~

~'.~ ·;..,··..:·.··:~ •..,:.,....:.~'\/l·: .

't "...' "co•• , ") ...
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1'2-57-9,' Brake Booster-Hydro-Bo·ost· 12-57-9

DIAGNOSIS AND .TESTING (Continued)

Diagnosis Guide
Preliminary Inspection

Road test the vehicle (if possible) to verify 'the
complaint. perform the preliminary inspection' as,
listed 'below., ' .

1. Check the power s~eering' fluid Jevel and
condition.

2. Check the brake fluid leVel' and condition.

. 3.'· 'Check 1 the ,power steering· pump belt for.
,t~nsi_o'n, ~Ia~ing,·'and·~r~cks. '. _ .

4. Check ,the power steering .hoses for leaks.
5. Check the brake :pedal linkage f'or ·biriding or·

sticky op.eration.

TEST STEP

AO I VERIFY CONDITION

HYDRO~BOO.STDIAGNOSIS. GUIDE
" NO POWER ASSIST

RESULT ~ ACTION TO TAKE

• Road test the vehicle and check fo'r booster
operation.

A1 I FLUID L~VEL

• Check power steering pump fluid I.evel.

A2 I BELT CHECK

• Check the power steering belt tensiqn, and
condition.

.@~ Vehicle OK.

~~-GOto~1.

®~ GOtoA2:

@~ Check Hydro-Boost leak
,points, add fluid.
REPEAT test.AO.

.:@~ GOtoA3.

:

@.~ ADJUST belt tension.
REPEAT test AO.: '

.·I--A-3-1-Pu-M-·p-SP-..E-E-O------·,----...;----+---......;..-.-.----I------~.. ~_...~:;,---I,'". ''.

".,.,

• Check engine idle speed against specifications.

A4 I PUMP FLOW AND RELIEF

• Test the power steering pump for- proper-flow and
relief pressure (Sec~ion 13~01).

.r .'

',i_, .. _

I '.r :. "".'~ . ~

@~ G~.toA4.

@ ~ SET engine..idle speed
to specifications.'
REPEAT· test AO.

. @~ .REPLACE bo~ster.

.@ ~ REPAIR or REPLACE·~ \
pump. REPEAT test AO.

CH6269·2~·" .

'/
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12-57-10 BrakeBooster~Hydro-Boost 12-57-10

DIAGNOSIS AND TESTING (Continued)

HYDRO-BOOST DIAGNOSIS GUIDE - Continued
ERRATIC OPERATION - STICKS, BINDS, OR GRABS

TEST.STEp.

BO· I VERIFY COMPLAINT '\-

• !
RESULT, ~ " .........

~" ACTION TO TAKE

• ~. • ~ J' • ". ••

• Road test the vehicle, check operatibri:··

, .~1,.. I, ~EDA.L OPERATlq~

" - • Perform 'the .brake .pedal' operation' test,' as outlined,
in this sect,ion. ~ "

82 I HOSE CHECKS

Pedal is' free '.

Pedal bi.nds

Vehicle OK.

GO to B1.

G9. t9:B2.

CORRECT pedal linkage
binding. .
REPEAT· test BO.

• Check for obstructions in the return line and
connectJons. between -the Hydro-Boost and" pump
reservoir.: ,

r :;

83 I BOOSTER· OPERATION

,@~ GO to 83. ;.. ,

@ ~' REMOVE Obst~ction or
REPLACE line.
REPEAT test BO.

• Check the ,brake fluid in the reservoir while rapidly
applying the brake.. pedal; one inch.

t • ':' ••.•• \ _I •

, .~

,ADJUSTMENtS ~ .~ ..

Brake fluid"shows
some movement or
spouting .

No fluid movement

System OK.

REPLACE Hydro-Boost
unit.

..........

:Ble~din~ the Hydro~BoostUnit
,1. Fill the pump re'servoir with Motorcraft

Mer con ® ,',M u It i - Pur pose Aut 0 m at i c '.
Transmission Fluid, E4AZ-19582-B XT-2-QDX

:-o,r,DPX, (ESP-M2C138-CJ), 'or equivalent.
2. '. Crank the engineJor s'ever~1 seconds, with the.

'c?;i.I."Yire disconnected (do not start the-engine). "
3. Check the fluid level" and add if necessary.
4. Start the, engine.
5. With the engine running, turn the wh~els lock to

lock two times., Turn the engine off.

6.' Depres~s the' brake pedal' several' tim-es ,to
:djscharge ~he accumulator..

7. ,..Repeat.Steps 4'and'5.'
8. , If foaming occurs, stop the engine and allow the-

"', _; . foam t9..di~sipate. . __ ,' ,,'
9. Repeat Steps 4 and 5 as required, until all the

air is removed from the· system.
'NOTE: The Hydro-Boost is generally self-bleeding, '
and t~e above procedure will normally bleed the air

. from the booster.. Normal operation of the vehicle
will further 'remove any additional trapped air.
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12-57-11

REMOVAL AND INSTALLATION

Brake Booster--Hydro-Boost 12-57-11 '

Removal
'1. With the., engine of.f~ depress the brake pedal'

several times to ais~charg~ the accumulator.
2. Remov~'the maste'~ cyllnd~'r" fr~m the' Hydro-·

Boost unit. Prop the master cylinder up and out
of the way., '

CAUTION: Do not ,apply the, booster with the
master cylinder removed; ~" "
3. Disconnect all 'three .hydtaulic' Unes .:fr~m the

booster.. ':, ~. : - ',', ': ' ow' ~', _

4. Disconnect "the-"input pushrod from'the brake
pedal assembly.' . "'-'

° ,5. Remo~~'-,. the booster" mounting nuts, and
remove the boo~ter from the vehicle.

CAUTIO~: The booster should not be 'carried by
the accumulator, nor should it ever be dropped
on the accumulator. The snap ring on the
accumulator should be checked for proper
seating before the b.ooster is. used. The
accumulator contains high 'pressure nitrogen
gas and can be dangerous ,if.-."ishandled. 0

.'.. ~ '.

',/,~ ,,//;.. -

C~UTION:'if the'~ccumulator is to be disposed
of It must not be exposed to excessive heat, fire
or incineration. Before discarding the
accumulator, drill a 1.6mm (1/16 inch) diameter
hole in the end of the accumulator can to relieve
the gas pressure. Always wear safety glasses
when performing this operation. 0

Installation
1. Install 'hebooster in the vehicle and tightenthe

mo~nting,nuts tQ' 25..33 N· m (18..25 ft-Ibs.).
2: COflnect the input' pushrqd ~o the brake pedal

a~,~~mbly. .'; ,0 "

3..\ . Position t"'e master cylinderagainst the booster
0,' '~., 0 and .tighten,oJ~e mounting nuts to 25-33 oN· m

. (18-'25 ·ft-Ibs~). 0

4., Connect the three, hoses to the HydrO-Boost
unit. Refill the system and bleed as required.

,'''\ .•

.... .. '.,

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



12-57-12 Br.ake Booster~Hydro-Boost ~2-57-,12

REMOVAL AND INSTALLATION (Continued). ,; or \.
, ''' ..

HOSE
ASSEMBLY

3A713

HO'SE ASSEMBLY
3F524

. 27-41 N'm
(20-30 FT-LB)

MASTER
CYLINDER

• ,·i.

''';" '_;,f.,. ,'"
, .... -........

\.:

CLAMP
-, :"'~1-2,N··m· ..

" J10-.1~ 'N'-LB)", ..

..:.-

HOSE CLAMP
1.1-2 N'm

(10-18IN-LB)

• HOSE . . t,_ ;

(RETURN),:, ':'I0~E ,
5/8' INCH' ASSEMBLY·

. 3~524

. 27-4'1 Nom' ,
' .. ,-. " : (20:30_FT-LB). -.

HOSE.ASSE·MBLY .~' .-
3F5.24{.·.;::4.~. ~.~) ·'~·'N·

. '. 27;-41 N'm _w' {

':- (20-30 FT-,LB) ,

.' ~...

STRAP'
95873:S

"

HOSE .
ASSEMBLY.

,_.~ 3F~?3,. ~ _ '
.27-41 'N'm' :

, ::. (20-30 Fr-LB). ~

'"
\ .•.. -

HOSE ASSEMBLY
3F523

'27-41 N'm
(20-30 FT-LB)

HOSE
ASSEMBLY

.3F524
27~41 N'm

(20-30 FT-LB)

...~ .
• -. y'.

F-SUPER DUTY CHASSIS CAB-; - . :-

~':: ..... '

, r.. :.;

. ~ , ENGINE 0 : •

~ .' ;'. :" ASSEMBLY
E?007

•• f ~

; :~... /";':. '; ,;."

.. .~, ~.. ,'. '.

... '", '~I t! ....\ ;. •

, ,.,f-

STEERING
GEAR ASSEMBLY

3A500

," \.,. • ~ • J

-,' --. ! ...

. ~.~..

ASSEMBLY-3F523 AND ASSEMBLY-3F524 MUST BE INDEXED
AGAINST BOOSTER ASSEMBLY BEFORE, DURING AND AFTER
TIGHTENING TUBE NUTS.

VIEW X

HOSE
ASSEMBLY
3F523 .

_1.1-2N·m
. (10-18 IN-LB)

PUMP
ASSEMBLY

3A674 .
\

INSTALLATION - 7.5l ENGINE ONLY
VIEWY'

HOSE
w------ASSEMBLY

3F523

CLAMP
1.1-2 N-m
(10-18 IN-LB)

HOSE
ASSEMBLY
3A713

7.3L DIESEL ONLY
ViEW Y

H62~9-2B
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12-57-13 ·Brake·Bo.oste~~.HYdr~-Boost

REMOVAL AND I~STALLATIO~ (Continued)

SPACER
7506

VIEWY'!•......

BRAKE
PEDAL
2455

~,.....----~-NUT

BRAKE
PEDAL
BRACKET

""'-.'
f ~ •

MAIN VIE~.,

BUSHING
2A309 .

./~ .... ~...
VIEW Z

F-SUPER DUTY COMMERCIAL STRIP~EDCHASSIS

I"':

MASTER·
CYLINDER

2A032

FRONT OF.
· VEHICLE

•

WASHER

BRACKET ASSEMBLY
BOOSTER SUPPORT, .

2A24S'

•FRONT OF··
VEHICLE

. - ROD' ,'l

ASSEMBLY
2A525

SPACER
2B362

BELL CRANK
2B327

'.f,.,.

\.....::::=~_ BUSHING
2461

VIEW Z

VIEW__Y '_' oA- ~

· . .,"

· '~ ..~

NUJ~ .

" .

H6801·2C
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12-57-14 Brake B90ster~Hydro-B.oos~ 12-57-14

. ,

RE""OVAL AND IN~TALLATION '(Conti.n,ued)

F-Super Duty ~otorhouseStripped Chass~s
a. . ... 'L • .. . ' ~ .... • 1 :. ..~ .

PIN
76272

CLEVIS
97015

BUSHING
2A309

,. . .
':' F-8UPER DUTY MOTORHOME:~TRIPPED GHASSIS :.

, NUT . ~ ~ CLIP -,..
"30-41'N=m 37~5.

.. 22-30 Ft~lB~ ,". >.

. J=RONT OF VEHICLE

"

MASTER ..
CYLINDER
ASSEMBLY'

. 2A032

SHIELD
2C022

'NUT
37-50 N·m

(27-37 FT-LB)

H7022-28

DISASSEMBLY AND ASSEMBLY

The ,Hydra-Boost power brake boo'star is not to be
disass~mbled and is to be serviced as'~ -unit

I,"

."
.', ~ ..

SPECIFICATIONS

'~TOAQUE SPECIFICATIONS .

,".r a
.. ; Torque

~crlptlon
.:

N·m Ft·Lb.

'SOosterMounting :Nuts 25·33 18·25

Booster Cover to Booster Body 30·32 22-24

Bracket to Booster Nut 149';155 110·1~4·.~

.-Master.Cylinder to Booster Nuts 25-33 . 18·25

CH6271·1A

... '.,..
....... -..,. -- ... '" \.

'..
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12-70~1

$ECTION 12-70 ,Brake, Parking~Cable Actuated, Rear
. · - Wheels and Transmission Mounted

DISASSEMBLY AND·ASSEMBLY (Con't'd.)
Diagnosis Guides-Transmission, - ,. .

Mounted Parking Brake . ~ '12-70-19
1ransniission Mounted Parkin'g Brake '.. 12-70-14'

REMOVAL AND INSTALLATION' ,
Parking Brake Con,trol , , 12-70-11
Parking Brake EquaUzer ~o Control·.:.. ;: '
. Assembly Cable· · ~ 12-70-11
Parking Brake Equalizer to, Rear Wheel

Cable.. ~ ...•..•..... ' 12-70-12
Transmi$sion Mounted Parking Brake . '. '

Assembly-F-Super Duty Series ; ;' .. 12-70-13-
SPECIFICATIONS ~ '. '.. 12-70-20,
VEHICLE APPLICATION.' ' : .. ~ ~ . ~-, 12-70-1..

• , • I .

SUBJECT ' PAGE

ADJUSTMENTS
Cable Actuated 'Rear Wheel Parking

Brake ~ '.' ~ .•...... ' ' II 12-70-7
Cable Actuated Rear Wheel Parking . ,

Brake E-350 (Stripped Chassis)' ~ 12-70-7
Orscheln Parking .Brake Lever : 12-70-7

Cable Actuated Transmission Mounted
Parking Brake ',; ' 12-70-9,

'DESCRIPTION AND OPERATION "
Cable Actuated Rear Wheel Parking

Brake ,.•.. ' ~ .. . . . . .. 12-70-2
Cable Actuated Transmission Mounted

Parking Brake . ~ -.. ' , ' .'.•. 12-70~3
DIAGNOSIS AND TESrlNG . ~.~. ' 12-70-7
DISASSEMBLY AND- ASSEMBLY . -.

Brake Shoes' : '. ': .- ~' ."12-70-15

VEHICLE APpLICATION
Applies' t<b' aroncQ, 1;-150-E'-;350,' F-15q--':'F-350,
F-Super Duty Chassis Cab, C~l11mercial Stripped .
Chassis and Motor-Home Chassis Vehicles.

SUBJECT PAGE
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12-70-2 12-70-2

DESCRIPTION AND OPERA:rION .

H5849·1B

'.FORWARD

ADJUSTING "
.SCREW SLOTS

P~RKINGBRAKEA~SEMBLY~E·250, E·3&0, F·250, F.350;· "
REAR BR!'KES - WEB LEDGE BRAKE

SECONDARY SHOE
AND LIN{NG

ANCHOR
PARKING BRAKE PIN PLATE

LEVER '

PARKING BRAKE ASSEMBLY - ~·150, F·150 AND BRONCO

REAR BRAKE' PARKING LEVER
. PIVOT POINT

C'able Actuated' .Rear' Wheel Parkiilg Brake~'
·OnF-150-:-F-350, . E-150--E~350 and, .Bronco,

each rear ',wheel brake assembly contains a cable
actua~ed parking bra,ke assembly.
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l~·fU~;'

DESCRIPTION AND OPERATION (Continued)

Cable' Actu'ated Transmis.siQn Mounted
Pa.rking· Brake . .. . . .

H5982-2A

r'"
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,DESCRIPTION AND OPERATION (Continued),"'

IIIC.-'U-At
, - "

A transmission mounted manually operated
parking brake is used on F-Super Duty vehicles.

It is mounte"d to the transmission extension
housing and it incorporates a case assembly and a
cable actu~ted 9x3 inch Bendix brake assembly.

The case assembly consists of opposed mOl)nted
roller bearings, companion flange'- and m~inshatt

assembly installed in an one piece aluminum

PARKING
BRAKE .
ASSEMBLY

TRANSMISSION

H5916-1A:

"

housing. Th~ speedometer.and speedometer ,cable
assembly are driven by the speedometer drive gear"
splined to the mainshaft. The case assembly has its
own lubrication s,upply, ~eparate from the
transmission. The parking brake is applied and
released by a parking brake pedal on F-Super Duty
Chassis Cab and Motor Home Chassis Vehicles., On'
Commercial Stripped Chassis Vehicles an Orscheln .
lever is used.

UPPER .
TRANSMISSION MOUNTED ANCHOR R~~8~N
PARKING BRAKE - SHOE PIN SPRING

' ASSEMBLIES

SHOE AND LINING
~,-: .. ASSEMBLY

SHOE RETURN
'. :":-:,' SPRING--~

." . BRAKE SHOE '
'. Gl.!lDE ~UG

SHOE TO SHOE
RETRACTING

SPRING

ACTUATING
LEVER

H5850-1A

On F-150-F-350, E-150-E-350 and Bronco, the
manually operated parking brake lever cable is
routed to the equalizer lever which connects to the
parking brake lever assembly in each rear wheel, ,
thro.ugh the equalizer asse~bly and brake cables.
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H2877-2G ~.

VIEWY'

CABLE AND CONDUIT
ASSEMBLY
2A635 (RH)

PARKING BRAKE .
CABLE RETAINER

~ 2K865

CABLE RETAINER MUST BE
NESTED.IN LARGE ,SLOT OF .

, CONTROL ASS'EMBLY AND GRIP

,·ROTATE Tr·----J.. .BOTH ~DG.ES SE,CURELY
~'~ '",:. CABLE

l . ~ ASSEMBLY
INSTALLED'" . , ' 2853
POSITION ". VIEW V

CLIP
57631

VIEW X

BOLT :;.: >

. 804382

EQUALIZER .,
-- '2A602. .i

VI~W:X

FRONT 'CABLE
ASSEMBLY-28,S?

. ;- NUT

389439

CONTROL
. /ASSEMBLY
~ . 2780!·

'I., . '.

CABLE'-.
ASSEMBLY'

2853 '

'.

I PARKING BRAKE SYSTEM - .BRONCO - F-15o-F:-~50-F-350

NUT

62Q~
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"-.1 V-V . gri:ll\~,·-·"iI"-I\IAg~aD.le'·ACluate,Q, Hear :YVln~eIS ana Tral1smU~,Sj~~,r:~O~,~ted
. j

12·.70·~

DESCRIPTION AND OPERATION (Continu~d)

......

CABLE
2A635 (RH)

FRONT CABLE
a'RACKET ~

- : ::-~A610 " !
.1-.. ~ :.-:.. ..~.,: .. , •

~ VIEW SHOWIN~"INSTAlLATION OF 124"'W.B. ~
, :SAME AS:rJlAIN~VIE~ EXCEPT'AS"SHO~N,E-150

MAIN VIE~· FbR 13r AND 158" W.B:

.-
'SOL.T· -

384871
24-32 N·m'"

(17-24 FT-LB) \

CABLE'
2853

CLIP ".
:'" 389570

CLIP ,
377671

PARKING BRAKE SYSTEM - E..150..350

NUT'
379930 .

17-23 N·m
(12-1? i=T.L~J

"VIEWX

" PARKING
, , " aRAKE

VVIEWU"CONTROL
~ '. ASSEMBLY

" .. : ,2780, .

RETAINER
2K86~

~___ Al~'6-lt~~ ",,
NUT

379930 ,
17-23 N'm 

(12-17 FT-LB,)

-/:

BOLT
: 57030

'7-17 N'm
" (5~10 FT-LB)

VIEW V

73.7mm ± 3.175mm
(3.10INGH ± .120 !!'JCH)

F 1===::;:31
c:::==1====~I=:P=~

INS:TALLING
- "POSITION .

, '/

;_VIEWU

INSTALLED
POSITION

PARKING BRAKE> :
~. CABLE (LH)
., "

SPAING
, 214\651·,

EQUALIZER
., 2A602

. PARKING BRAKE .
.:.' ~~BLE (_~!"i) ~"

VIEW'y '\ VIEW'Z

H2090·2N
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~raKe,~t'arKlng-\;,aDle AClualeu, nea..- yvneel::i ClIIU Ilc:nI~IIII~~IUII I.IUUII"~'"

DIAGNOSIS AND TESTING • ~.l

• • .; .. .C:.'~ ~.'.,I _-.-. r ~.

Field Adju$tm,en~~TightSy~t~m

(Use this procedure to correct the parking
brake s,ystem wit.h higt) pe(ial effor~s.)

3. Grip the tension I~r(li~er housing 'to· prev.e,nt it
from spinning and tighten th~ equalizer. nut6Juil
turns past its original position on ·the threa~eq,

rod.
, . \ . ,

4. .Attach an "appropriate cable tension gauge
. (Rotunda Model 021 ;.00018 'or' equivalent)
_.b.ehind the equ~lizer ,assembly either toward
tne right .or,' teft rear qrum --~ssembly . and
measure cable tension'..Cable, tension 'should
be'at least 1556 N' (350 Ibs.)" with .t~~· .parking
brake pedal fully in the last detent position. If
tension is low, repeat Step. 3.

5. Release parking brake' and check for rear wheel
drag. There should be no brake drag.

The cables should be tight enough to provide full
application of the rear brake shoes, when the
parking brake lever of foot pedal is placed in the fully
applied position, yet loose enough to ensure
complete release of the brake shoes 'when the lever
'is in 'the released position~

.- '" ... . ..' ..... . . ...

NOTE: Th~ Tension Limiter will reset the p~rking

brake "tension" any time thei-system is disconnected
provided the 'distance between ·the:-,bracket~and the
cinc.h strap ~ook is. reduced du[.ingr:.:adjustment.
When the cinch strap contacts the bracJ<~t, the .
syst~,rt:l tension, 'tVili ,~nc~~ase signifi9an~ly ~.nd· over.
tensiQhing' may. '·reslll~. If all avail,able' adju'stment
travel- has' beer)' used~ 'the tehsion' limtter 'must be
replaced.

EQUALIZER

"E-150-E-35~".~,F-150-F-35~" ~ncj_ ,Br~nco

_1. Make'" sure brake, drums are' cold for correct '
adjustment. .' -

2. -Cycle the" ..parking brake p~dal to :the 'fully
appli~.d :-posit~:9n;" all the w.~y -toJhe floor.

.. .-: '-' .. : ,- _3. . Rele~se'~the parking.' b·r.ake 'a~d repeat St~p 2.

F-150·350A~D BRONCO ...··N.C·TE: .Jruc~s h;'ve a:c~ble system'that
'. 73.7m~~~3.. 175mm . incorporates a "tensibri lim~ter'!, and a~tuating the

(2.90 INCH":!: ..120 INCH) d"I' 11"t'h ·t th', fl'· ..', 'II t' - "t' II t'
E.150-350 78.7mm<~ 3.175mm ' '.\ _ .pe a ·a· e-way a e oor"wl au oma lea y se ~

. - .. -(3~10 INCH ±' .120 INCH)' . the proper tension and. pedal feel.. ' ' ,
INITIAL 'ADJUSTMENT ' . . ~ _ ,.,' -' {'. .:.".
, , ' 4. .On F-$uper" Dqty' Series· veh~c.les, check the

CABLE"TENSION_~!MITERASSEMBLY., ..ti2876;1.{~.-,'~' operation 9f the transmission.l1lounted parking
-. .brak~. '; . A f

, .
CINCH
STRAP..
'HOOK

Cable Actuated Rear Wheel Parking Brake
F-150':-F-350;'~Bronc'o,E-15·0~E-350with Foot
Oper~ted Parking··Brake Control

. I' .;: ,.

Adjust the ·(Zjfum brakes "before adjusting' t~e
p;,~rking':'br~k~ ."'¢able~. Refer to the Adju'stments
portion····of "Section, 12-02, Drum Brakes-Single
Cylinder, Dual Piston:

Refer to Section 12-01, Brake-Hydraulic
General ~'Service for diag·~n9stic·. and,tes~,ing
P(9Cepures. F9r F-S·uper·, Duty .transmiss,ion
mounted parking brake refer to Oiagoosis Guides in
this' Section. .

rinitial'Adj~siment .Procedure '~'AII Light- Trucks
(Use This' Procedure When" a 'New 'Tension' "
Limiter. is Installed).·. ',_,
1:'~"\ ·D~p·ress.theparking brake.pedal.fully·to the last
~';' 'det~ntposition., . i.: .

2~ Grip the"Tension Limiter housing to prevent it '
"from spinning and' ,tighten ·the~ equalizer nut
F-150-350 ~nd Bronco 73.7mm ± 3.175mm .
(2.90 inch ± .120 inch) E-150-350 78.7mm ±

..3.175mm (3..10 inch, t.l20~ inch) up the rod.
3. Check,'to make';sure "cinch strap has slipped

(less than 3~·.1 mrJ'l o~ ·~~.~·:r/.2 inch ,remaining).

AP~'USTMENI.~"; .
'1:. ". __" • _'1.

f... . ..... • '~'.

, Field Adjustment (Use This Procedure To
Correct A Slack Sys~em If New'Tension
Limiter Is Not Installed)

E-150-E-350, F-150-F-350 and Bronco
t. Make sure the brake drums are cold for correct

adjustment.
2. Position the parking brake pedal to the fully

depressed position, all the way to the floor.

..
Cable Actuated Rear Wheel Parking Brake
E-350 (Stripped Chassis)

Orscheln' Parking Brake Lever

Adjust the drum brakes before adjusting the
parking brake cables. Refer to the Adjustments
portiofl of Section 12-02, Brakes, Drum-Single
Cylinder, Dual Piston.
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I~,,:"'U-U grClI\t:, r'a..-l\lng--\,aDle ACIU81ea,- .Hear wneels ana I ransmlsslon Mounted 12·70·8

ADJUSTMENTS (C~ntinued) ,

Initial Adjustment 'Procedure (Use this
procedu're when a new' Tension, Limiter ~s ..'
installed) .' ,. " '

1. Turn the Orscheln parking brake 'handle
J " adjustment knob clock~ise to -maximum ~travel

and position the 'handle to' ~h~ 'ON"position.
2. ~rip the,.~~M~ion; limiter ,hous,i.ng to"pr~"ent it

from~prhning,. and' tight~n the equalizer nut
;78.7)nm ±' 3.175mm '(3~1 0 .inch ± .120 inch) up
the rod. '. '. ....

~ • .. , ..,J. .., • - ~

CINCH
STRAP .. ~

HqOK' •

" EQuALIZER

(:-150-350 AND BRONCO
.. ' 73.7mm.:t 3.175mm,

·(2.90 INCH t± .120 INCH), '
E~150·350 78.'7mm "i 3.175mrrr

(3."0 INCH '± .120 INCH) , .
. 'INITIAL ADJUSTMENT'· ,

CABLE TENSION UMITER ASSEMBLY H2876-1H :
.i. t

:.:.:
, \-

3.

5.

Check'to make $4r.e the cinch strap has slipped
(less th@n -B8.1mm or 1/2 i'n9h. remaining).:

4. R~lease ..ttie parking brake handle to' the 'OFF~
, Rosition. - .

Bat;koff the parking bra'k~ hanCtle adjust,ment
knob counter-clockwise to meet Cable Tension. - '. .. .. ..t,-. - .. ...,

~ - 6.

Gauge,' ,021-00018. (Reference' dimension
63.5mm ·±':3.l7,5mm or 2 lJ.2;inch ± 1/8 ,inch.
Wi~h the parking brake lever in the 'full "ON~

.position, the front parking brake" cable tension
should ..be a minir:ri~m ,Q-f 1556 N (350 Ibs).

\ • " .,"!:: '. ~ 't

t INSTALLAnON OF CABLE
·VI~Z

-~ ,..'; .:'

PARKING
BRAKE

': LEVER

. ( ;" ':

'.j! ........

,PARKING BRAKE,SYSTEM - E~350 WITH ORSCHELN
PARKING BRAKE LEVER (STRIPPED CHASSIS MODEL) r

CONTROL IN FuL.L
- ... 'ON POSITION

~;.

" ~I_, ~ . '" .....~ ..( .
" -

-1-, ,-

DAVE GRAHAM INC. - 2012 
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l~·{U-~

ADJUSTMENTS (Continued)

" ,

4.. :Remove the locking pin and the clevis.pin from
the adjusting clevis~- ,

5. 'While the 1E3ver is being'held tight in the~pplied
'.~ pO$ition, screw the clev~s (Cl.ockwise). onto the

threaded:~end ·of the ,~cable until ,the clevis pin
I.canbe inserted freeiy into the clevis ~nd the
brake actuating lever while the ..lever is being
helO. tight in the. applied position, and the cable ,
is ..tig~t.·; _..',. :, ... '.' , !. .

6. Remove the clevis pin. Rotate the clevis.1 0 full
turns in a counterclockwise (loosening)
direction [about 12.7mm (1/2 inch)]. ,Install the:
clevis pin into position. Install the locking pin
and tighten the clevis jam nut tight against the .
clevis. Recheck rotation of the drivest:1aft for
freedom from'drag.

7. R'emove the safety stands and lower the .
. vehicle down 'off the hoist.

Cable Actuated Transmission Mounted
P.a~~ing Brake '

f-soper Duty Chassis Cab, Mdtorhome
Stri'ppeij Chassis and Commercial Stripped
Chassis Vehicles ',., '

Field Adjustment-Foot Actuated Lever

Use this adjustment to correct excessive parking
brake control travel.

1. Raise the vehicle on a twin post hoist and install
safety stands.

'2. Place the transmission in neutral, and release
the parking ,brake. '

3. Loosen the, parking brake adjusting clevis jam
nut several turns ,(spray the adjusting nut,
threaded rod 'and the clevis with penetrating oil
to ease adjustment).

H5977':1A" . '

'LOCKNUJ
LOOSENED

TO LENGTHENTO SHORTEN

',';' /;···.0
f Ii- ~"': .'.. H5415-1A

NOTE: The Tensio~' Lini'iJ~~' ·will., ~eset the parking
brake tension. ,ar)yt~me t,he 'system is disconnected
provided the disJari,ce between the bracket and the
cinch strap hook is red~cedf during adjustment.
When the cinch strap hook contacts the bracket, the
system tension' will increase significantly and over
tensioning may '·result. If'all' 'available adjustment
travel has been used the tension limited must be
replaced. '
7. Place the parking brake pedal in the fully

released position, th~n check the slack in the
parking brake two rear cables.

The cables stlould 'be tight enough to provide full
application ,of the rear brake shoes, when the
parking braKe lever or foot pedal is placed in the fully
applied position" yet loose enough to ensure
complete release of the brake shoes when the lever
is in the released position. '

.OPERATING I

: LEVE~.

Field Adjustment (Use thi$procedure to'correct
a sl~ck system if. s' ,new Tension Limiter is not
installed)
1. Make sure 'brake drums; are. cold for'correct

adjustment. '
2. Place hand'ie in the 'ON' (brake applied)

position.' .

3. Grip the tension limiter hou~ing, to prevent it
from spinning. Tighten ·the equalizer 'nut until
the front cable tension measures 1556 ,N (350
Ibs). '

,, 4. Place the handle in the released position then
re-apply the parking brake system. Check that
the front cable tension is at least 1378 N (310
Ibs).

5. Release the p.arking brake and check for rear·
wheel drag..~. .

. 6. If rear wheel brake drag is, noted after.
adjustment, the rear qrums must be removed .
after the service and, ,parJ<i.ng brakes have been
adjusted. Check the, clearanc.e· Qetween the
parking brake lever and the cam, plate. The
clearance should be 0.38mm (0.015 in~ch) with
the brakes fully ~eleased .. If the clearanc~ is not

'. .'within specifications, readjust the' park,ipg brake
,Gable., '

DAVE GRAHAM INC. - 2012 
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·.-. V- IV WI, al'\~' r-all\lIIY~"i:lUleAClualea, '"ear I vvneels ·ana I ransmlsslon Mountea 12-70-10

-ADJUSTMENTS (Continued)

Field Adjustment.....Orscheln Lever ' ': '.
1. Turn orscheln parking brake handle adjustment

knob t.o _obtain ,th~ designated. traye~ 25',4rrim . .',
:. (1.0 ·inch) ,and position handl,e to ttie' OFF
position. ' " -

1'. ~-'£;>ESIGNATED T~AVELI 25.4mm (1.0 INCH)'

.i .'~ ..

\ ' ~';'

H7408·1A

2. Loosen the jam nut at the parking brake cable
clevis. '

3.. Install the parking brake cable into the' parking
bra~e mounting bracket and sn~p into positi.9n. ' ,

4. Hold. parking prake ~ctuating lever i.n _.t~e
applied position- and screw,the adjusting cleyis
onto the"cable until the' clevis pin can be'
inserted through the actuating lever and the
adjusting cleyis while the cable .,is held tight., .

I.'

'cONTROL 'IN FULL
: ON POSITION·

PARKtNG BRAKE
CABLE' . ,

'",~,

FRONT OF' VEHICLE

H7409-1A

:.1 '.

'5. Remove clevis' pin and 'rotate clevis. (10) full
turns 'in a counter clockwise (loosening)
dir.ection abOut 1.2!7mm :'(.1/2 inch) tighten
clevis jam nut to 14-20 ft-Ibs..-

6.."Ass~mblecabl~ to parking pr.a~e"actuating arm.
7. ' Function check: (A"pply parking brake~ with a full

, , "stroke then re~ease;"' Repeat application" and
release., The c'ontrol must latch and: release
both times.'

8. Addition~1 adjustment' can" be obtained by"
turning the adjustment knob on the orscheln
parking' brak~ lever. : .,' , .' "' " "

..., ... " ......

:' .

.. :: ,,'; INSTALLATION ,Of" CABLE

...... 'f·

-,'-.'.

H7410-1A ~'

. ...... ,:
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I~·.IU·I.I "~raK~, r'arKlng-\.;aDle ACIU8Iea; '.Hear· wneels.ana Tran~mlsslonMounted' 12-79-11

REMOVAL AND INSTALLATIQN

Installation': \,' l,\.··~" .

1. Connectthefoiwa~d ball e~d of th~p..arking;
brake cabl,e - to .the clevis" of the. control' ~ ,',
assembly, and .insert the' cabl~ assembiy -into
the control assem,bly.' .1.nst~·11 hair pin retain'~r.·

2. . Position the control.' assembly on the 'Io~er ~
. , flange' 'of thein$trument panel and inst~1I t~e ~

_. attac~ing bolt· ',,': '" ." "\, . ; .. :

ADJUSTfNG 4 CABLE AND .
NUT . CONDUIT ASSEMBLY

(LEFT BRAKE)

H5979-1~

CABLE TO_
CONTROL ASSEMBLY .:

3. Working from the engine' compartment, install
and, tighten ·the nuts r that attacn. ttl~~ parking
brake control assembly to the dash panel-20.3
N· m (15 ft-Ibs) torque.

4. Adjust the p~rking ,brake .~qualizer lever to its
, .original positio.n. On 'Sup~r Duty series vehicles
~ install the. pa.rking brake clevis pin. Check cable
tension and adjust if necessary, as described in
this .Section. ~': .- '

EQUALIZER INSTALLATION
F·150 - F·350 ANQ BR~~CO ~ ~PICAL!

" CABLE AND
. CONDUIT ASSEMBLY

-(RIGHT BRAKE)

• ~ ~ ,~. t ~~ :'4 ..

Parking Brake·Equalizer to Control
'As_sem~~Y,Cable' - ,',

F-{SO-F-3S0, ·E-150-E-3S~, Bronco
...~

'Removal·'

1. Raise the vehicle on a' hoist. Back off the
. equalizer n~t and remove slug of front cable

from the tension limiter.'

2. .Remove the parking brake cable from the' cab
.mount (F-Series and Bronco) or crossmember
-(Econoline) and all retai~ing clips.

3. . Lower the vehicle. Remove the forward ball end
of the parking brake cable from 'the control
ass.embly clevis.

4~ R,~m6ve the cable from the control assem,bly by
,Gompressing the conduit end fitting pro.ngs (use
'1/2 inch box wrench).

,.5. . Using.a fishwife or co~d'attache,d 'to the control
lever end of the cable,' remove the cabl,e from
the vehicle..

H~978~1A

-- aotT','
,11-18 N·m
\(~:;1:3 FT-lB)

'PARKING
BRAKE.

....:. ',~,PEDAL'

, 'tONTROL
'. ASSEMBLY'

CLEVIS'· .

VIEW A

. ;- ..: ..t

INSTALLING'
POSITION

. NUT'
. 16-24 N'm

(12-1~.\ .
'4fA. ....

VIEW'A'

'Parking 'Brake~Control"
t . • .. .. • "" I • ." • ~

.F··15,O~F·350, E-150~E-350, Bronco ~nd

F-Super .Duty' Chassis: Cab and Motorhome
.Stripped Chassis .' ....

Removal

1. Loosen the. adjusting nut at- the ,'equalizer. On
F-Super Duty series vehicles remove the c,levis

.'pin at ~~e ~arking l?rake.," , ' :'

2. .Wor.king from theengin~.compartm~nt, remove '
the nuts attachin~)' the par_king ..qrake ,control .
assembly to' the dash'pan,el.. ': "

3. Working under th~. in~trument 'panel, remove, .
the bolt attaching the 'control as'~~rpbly to the
lower f.l~n,ge. Of the instrument, p'snel.

4. Remove' the parking brake cable from the
'control assembly clevis by compressing ,the .
conduitend fitting' prongs (using a ,112 inch box

. w~~nch); holding, tr~. cable ass~mbly 'to the
control', remove the cable from: the: control.

_! Remove the control. .' "
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12-70-12 . Br;ake; Parklng"';"'Cable Actu~ted,-'Rear Wheels and Transmission Mou,rited,If ..,. .. .' ..' .. -" . . '" -, ~,

REMOVAL AND INSTALLATION (Continued)

"

.CAarE."·
ANCHOR

3. Working on the w~eel sid~.,>cO(Tlpress the
prongs on the cable retainer so they can.pass
through the "hole in the brake backing plate.

. .DraWJ the cable retainer out ,of the hole.,

'4..; :With .tt"le' sprfng 'tens!on'.ioff~he:rRatkirigbrake
" lever, lift the cable out ,of' the slot 'in the lever"

and' remove ·the cable" throug.h' :'tp'e.' brake '
backing plate hole. ..' ,~ ; .

..' BRAKE ,',-"
"BACKING ..... "

. ,~', ~ ,P,LATE , ,
.' ,H5981·1A

-: °i ....... ; .... _.

.,~

H5980-1A
1

.,' ,'-:: BRACKET

. ',' 5A246
. CABLE AND CONDUI:T..

'. ~'_''''. ASSEMBLY'
,~2A635-(RH)

,'CABLE TO
CONTROL ASSEMBLY

'. "'2853 .

7 EQU~LIZER.INSiALLATIC;>NE.150 ,;;..' E.350/~·TYPICAl

'\0 • • (' .., '~ •

Install~~i6n, .; ,

1. Transfer the fish wire or cord to the 'new cable.
Posit!on: the cable in th~ vehicle, routing the
.cabl~ 'through. the' dash. 'panel. ".Flernove, .t~,e fish
wire and secure' the 'cabl'e'.to 'tt)e ,cbritrol.·

• ~ .. ;. j .. : ~ •. •

2. Connect the forward ball end of the brake cable
. to the clevis of the control, assembly.. R'a'ise the

vehic'le on a hofst.' ':'~' ' "::.,
• ," : • .; .t.

. 3. Route the cable through cab mount (F:-Series)
or through the cross member's (Econoline) ,and
secure in place with retaining clips (Econoline).

4. Connect, the slu'g. of the cab'le to, the Tension
Limiter c·onnec~or.· Adjust the parking brake
cable a~ ~he,equaUzer using initial adjustment or "
field adjustment;·:as appropriate.

5. .:aQlate ~both ~rear wheels to be sure that the "
=_~1iQg:brakes are not dra:ggi~g. .

,jC~~~~~, /

, . ~

.. #- "-', • - ~,~", \.:

Installation': ,', ", . :' '" .

1. . Pull the.~cable thto'ugh the ,brake' backing plate '
until the end of ~he. cable·'is', inserted, over the
slot in the :p~rkiiig tir:~ke,.leve~. ,Rull ..the excess
slack from the cable and insert., the cable

. housing into' the brake b.acki,n·g' plate access
hol~ until tt:le retainer prongs:expand:

2. ~ Jri~~rt t~~'" fr6nt 'end of th'e cable housing
through the frame crossmember bracket until
the p~ong expands. ,Insert the ~all end of'the
cable jnto Jhe key hole slots on the equalizer,

. , rotate the equalizer-.gO degre~es and recouple
. "". ttJe Tension Limiter threaded rod to the \

, ~ equalizer. "

On vehicles· with web ledge brakes, check
tn~ clearance between,' the parking brake,

, , " - i 9P~[.ating lever, ~nq cam -:plate..:The clearanGe
should b-e. 0.38mm (0.015. 'ir:lch), when the
brakes are fUlly .. r~leased.,· ' '

H541S·1A

i,'/·;

'.l .

OPERATING.
LEVER

) .
. ;"J.~.~'1 _,~.

~J:=~' -'. :()2~~ ~'.' . ..... '.' "', " --~.

!±}:;P~rking, ~~'ra~e Equ~lizer ·to Rear Wheel
~~Cable" --
. y~: '. , ',I

F-1 ~Q-F-350, E-150-E:.350, .Bronco. - ..";"' ,.

,Removal
, • ~: .... '., .( : '.,- " , ~"'.' I,

1. RaiSe the v,ehiclearid .remove the hub cap,
whe.el~ t'ension Limiter' an;d .t5-rake drum.'
Remove: the locknut o'n the thread~d'rod .~and
,dis.connect the ca~l:~ from the equalizer. ~
• ~~ f - ., ~ • ~':~

2. 'Compress the prongs that retain the cable
housing to the -frame bracket~~,-Se'ries' and
Bronc~) or crossmember (l;Gpnoli'ne), and pull
the cable and housing o~~~9f- t~~,JI~tz>r~cket or
,crossmember. ,/.<~~~ ,j. I ;.·~Ct~

. -'. #:". -, . ",.~.,
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12-70-13 Brak,e,Parking--';Cable Actuated,¥ Rear·Wh,eels an.d. Transmis~ion ~Mounted 1-2-7,O,~ 1-3' ,~
-1,

R,E~OVAL AND INSTALLATION (Continued)
'''. t' I•••:.... ~

. 3." Install the rear~brake'druI'!', wheel~, and hub cap;"
and adjust,th~ rear brake shoes.' ", ;. ,. '.::'.

4.' Adjust the,parking "brake J~risi'o,n 'using initial
'"adjustment' or Field, Adjustment. 'procedure as
'outlined in this Section. . - " ;'

5.' Rotate both r~~r' ~h~els t~ be "~!Jr~~ th:~t the
. parking brak~~"are n<:>t. dragging.: .~. ' "

Transmissi'on Mounted Parking' Brake, ,
Ass,mbIY-F·S4P~r DutySe,ri~~ Vehi~les

~ . - .r. . :. . ." .:. ... ~

Removal,; . " "

1. Place 'the transrriisSion into gear- anq ,'releaSe
the',parking 'brak'e control.cable. The pedal, (O,r
lever) must be in the fully released position. '

2. Raise thevehicle,~ri a twin p~st hoist and install
safety stands.

3'. Disconnect and remove the speedom~,ter cable
from the left· hand side of the parking brake

.assembly. r..','

4. ,Apply penetrating oil'tq the~a.djlJ,sting'bievis,jam
nut and th~ thread,e~ ~nd,of th~ b,~ake cable.

5. Looser:l the jam nut and remoV.e ,the locking pin
from the clevis pin. Remove clevis pin, clevis,
and jam nut from the brake' cable., Remove
cable from the' bracket on the case.

6. Remove the b'olts attaching the drive..shaft to
the parking brake. ~s~embly_olJ.tpLif flange.
Remove the driveshaft and"move it to one side
out of the way., Wire it up to the frame.

7. Remove the 6 hex head bolts attaching the
-parking brake ass'ernbly to' the transmission'
extension housing and remove the complete '

.p~rkiflg brake ~assembly fr~~: the transmi~sio~.

NOTE:' Make sure parking: brake is 'stored 'with:vent ,
breather up to' preve'nt bil lea~age onto br~ke·,shoes. ' -

Ihstallation ' ~ . ~,,'

f, - ~ith, thEt park.!t1,9 bi"a~e a$s8,mbly: _in-}h,~ as
, .' In'stal,ed,. PPsltlpn., fill the. ':parklng ~Take

assembly with Motorcraft, ME.RCQN®' ~Multi ..
Purpose Automatic Transmission Flu'id XT..2

',.' QDX'or DDX E4AZ-19582-B (ESP~M2C166..H)
" ;! or equivalent 'to', the ~bottom of: -the filler hole..

Install and tighten"th~ filler plug....to 35..40, N· m
(25-30 ft-Ib). . - , ,-, .

'2. Using two gui~e bolts or dri,ft pins, attach,'tre,"
parking brake' ass'~h1bly to the~ 'trari'smission
splinet1' output shaft, a:nd transmi'ssion"'
extension housing. ' ." . '~ , ", :: ";

3. Install 6 new hex head bolts to atta~h,.parking

brake assembly to the transmission extension
',t)ptlsing (Do n'ot reus'e old bolt.s). Tighten the

" 'bol~s to 34~~8 N· m (25-43' ft~lbs). . '
4. .Attach' th'e 9.riYeshaft' to: th~, output 'flange, a'~d,

tigh~en the polts to 2,0-27 N· m (15-20 ft-Ibs).
5.. .Jnsta~il the parking t;>r'~ke 'cabl~ int'o~ the

mounting b~fac,ket, an.c:J snap intoPQ~ition.

CLEVIS
PIN

,-~ \.' ( --:",' -- .......

. ,I. • ''; o' •

- .,.. '. . . ~ .. ...... , ..... .

6. ! {Screw the jam nut and adjusting clevis onto the
, ;~ threaded.·end of:the' brake cable.

:-::yt'>:
H5977.1A - "

TO SHORTEN '. TO LENGTHEN

CLEVIS
PIN

.~ . .. ~ ...,; '.

LEVER IN

APPLIED '\\,'POSITION

."'\'1(
. t*,

. . ; ,~..

'H5983-1B
, ~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



.~rake" Parkin$~Cable,~~tuate~,Rear ~Wheels and Transmission '·Mounted· 12-70-14

REMOVAL";,AND INSTALLATION' (Continued) .
'. ' - ~.'. :~~,,,;;;. '

:of.. ~

.: "

..... ,. " .4 .. . ' -; '.. !'_" ........
, -- - (. .~~ .. .', .:.,., - .~

8.' ,Reniove' the input shaft'oil se-al, spacer, O-ring,
. '~'~J' be~rif.lg C,Qne asse.rJlply a,n,d ,!:learing ~up' frqr:n

.', :~ .~: .th~:· input .shaft. ·end , of. ~ the ,case.· uS~flg··· tool
number T~7F-1102-A, or equivalent. . . .

9.' Remove the 4 bolts attaching the splash shiel~
arid brake a~-sembly to the case. Remove the
brake assembly and .splash shi,elct from the
case: '

....., ...f/"

H5987.-1A

...:'

BRAKE .
r .. DRUM·

ATIACHING
o ',-NUT-(4).- . " '.

OUTPUT:
FLANGE

- "'-,' .... ','

• "f~t " ,f "

4., ~ ,R·e;m o:ve····th:.e' ,s n'a p.' ri,n g reta'i n'i ".g " the, ,. ,
speedometeri'drive onto 'the.shaft. Remove the

" sp~edOrl}eter. dri~~ g.ear.
5.' ,Usi,ng p~lIer 'D8QL-'1'OQ2,!"L wi'th~o·bear.ing -cone

. remover D79L-46~17A. and~;step plate: D80L
630-6, remove the, inner bearing cone fror:n the
mainshaft. '" .': . '. " .

6. Re~ove. the ~6utp~t' shaft' an~ "b'rake 'assembly
from the vise. Turn the shaft assembly over and
put the threaded end in the vise. ·Be sure to use·
soft jaw inserts to protect the mainshaft. It

. ,; ~ ..l.... . ... , ~ t ..

7. ,~, Remove ~ne4.hex nuts attachingJhe fJai:lg~rana
brake drum to the 'output 'shaft Remove' the'
drum and flange from the' output shaft.· ,:" . -._ .

~OT~:: I·he.,dr,um, ,yoke/flange, and ~ains~~ft are
balanced as a unit,. and must be marked to assure
,that th~Y,are assemble~:fi.n the same position. Leave
the bolts in the output flange.' ., . '..
l .:-: : :'# ~ '. .... ...; ~ i ""' .. ~:. • . .. \ .. .

H598S-1C

LOCKNUT. 'SO<;,KET '
T~OL-nOT-4252-0'

PARKING BRAKE
ASSEMBLY

3~ Using' a suitable press, remove the mainshaft
brake drum .and output-flange out·,of~the:~case

assembly.

Transmission Mounted Parking Brake "
Disassembly' '.

,. NdT~_:,,'T'o re'place 'th~. b~ake assem~;ly, ::bra~~ ~hoe
,': ~nd lining as.5emb,lies,. or other ope.r~tlional

componen.ts the complete parking brake .as~ei1lbly
must be :removedfrom the vehicle.,' -. <'.' \ ,
, . ': · ',' " , : ·,·r· t" .... ':,.

1.' Remove the parking ··t?take ,.asse-~bly a~

, outlined -in Removal and Instalolati0n~

Transmission Mounted Parking' Brake,' in this'
Section.

2. U'sing Tool T70T-4252-D or equival~nt, remove
. the 65mm hex locknut from the mainshaft.

.'.- 7. .Scr~~~th,e ~ieviS clockwise (tightening) untibthe
.' .clevis 'pin can ~e inserted freely into th,~ c.levis
..."and th¢ br~~e a.ctuating lever, .whi.l~the lever is

being. ,held 'tight in. the applied posf~ion, and the
. '. ca~l~ .i~ held tight.. '. .. 0

8. . Re'move'the clevis pin. Rotate the cievis'1 0 full
'turns in " the counter clockwise (loosening)
. direction (ab.out 1'2:7~m [1'/2· inch]).,.

DIS~$~EMf3L Y. AND ASSEMB~Y. .

;

PRESS
! ",

#

- .', "PARK'ING
~,..~~~II\\aJJ"iiiillll""''--'"'''''' BRAKE.,'

ASSEMBLY

BRAKE
-ATTACHING

. 'BO~TS,

BRAKE..
ASSEMBLY,·

H5988-1A'

'. H7055-1A
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'I~-{U-l'~ tsraK~, t',arklng-{;aDle Actuated,. Rear Wheels and Transmission Mounted
- . , • , '. • .•• 7

12-70-15

DISASSEMBLY AND ASSEMBLY (Continued)

Brake Shoes

Disassembly'

': .

UPPER
ANCHOR

PIN.

."

. ,

~ H5991-1A

4.' Coat the following, areas with Ford ,Disc ~ra.ke
Caliper S'lide Grease D7AZ-'19590~A' ' ESA
M1C1]2-A. Use only a light appljc~tion' of
grease at th~se points. ' .

e' 'Camshaft lugs and ball of actuating lever.

o' ..... ,~ 'Shoe guide lugs and shoe bearing 'points of
. th'e support plate assembly. ~. .

• 'Upper an~lower anchor, pin~.

• Anchor p'fn contact points of the brake shoes.

~ssembly

1. Using new brake shoe and lining assemblies,
install new shoe-to-shoe springs into the lower
holes of the brake shoes.

2. Spread the opposite ends of, the shoes and
assemble the lower 'ends of the shoes over the '
.snoulder of the lower anchor' pin, twisting the
shoes into position..Move the uPP.E3.r ends of the
shoes to the upper anchor pin, inserting the
shoe webs' between the shoe guide lugs and
the bearing surfac~s of the support plate:

3. With the upper ends of the shqes agail'1st the
upper anchor pin,' install two new sh()e return
springs. Install the short hooked end of each
,spring into the upper holes of. the brake shoes ,
and hook the opposite end of each .spring over'
the anchor pin nib, using a suitable. spring
installation tool. Be sure the open end of the
spring hook faces toward the brake centerline..

BRAKE SHOE
A'SSEMBlY

H5990·1A

BRAKE SHOE
ASSEMBLY:

.. SHOE RETURN, ~ .,' SUt:>PO~T'PLATE .', ."
SPRING' -. UPPER . ASSEMBLY

. I oM ~

ANCHOR - SHOE RETURN
PIN' .. ' SPRING

1. Holding' th~' brake assembly:.' ~ecurely, remove
the two brake shoe refurn springs using a
,suitable brake spring tool. \ '. '

2. Spre~d?'the free ends of the brak~'sho~s apart
and remove the brake"shoes from the lower
anchor pin. Remove the .'sh?e-~o~shoe.spring.

3. Clean any grease or contamination from the
support plate. Remove contamination from the
shoe guide lugs and other shoe bearing

" surfaces' with sand. paper.

10. Remove the brake actuating lever and the lever
spring from the case. , ' '~

NOTE: For brake assemb'IY component repair, refer
to brake component repair in this Section. .

,11. ,Using ,to.ol ."T.77·F-11 02-A remove the outer
,bearin'g·. cup.,,· .

1"2. Unscrew and' re~ove 'the 'v'e'ntfrbm ~h:e ·case.
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12-7Q-16 , ,Brake, Parkiog:""'Cable Actuat~d, Rear' Wheels and' Transm's$ion Mounted
"~'. _ ~ • '..~ .'C} . _ - p. • "', . ~

12-70-16

DISASSEMBLY AND ASSEMBLY (Con~inued)

, Transmis'sion Mo'unted Parking ',Bra~e ,
•" :.' I - • '.' 1"- ',..

As'sembly,.';" . ~' · ' ~

1. Press the plug into the output flange if plug was
previously removed~ Apply sealer, to the lip 'o'f

" the plug. Press into place witt) the lip or th~ pl~g

faqing outward. The plug must b~"flush with the '
edge of the 'bore.

2. Turn 'ttJe,case over and install the outer bearing
cup, into', the case. Press in' using.rSearing C~p

Replacer T88T-2598-E (or equivalent) until 'the .
bearing 'cup bottoms in the bore. , , .

3. Instafl the inrler bearing cone' assembly ,nto"th(3 . '
, cup.

5. \~,,'Install the-actuating fever; spring in the boss'in
the case. " . .' . ' ,.' .

"

. t ~ ~. ,. I

CASE

UPPER
~~~.-p"""""~\A BRAKE SHOE

(WHEN'
~ , INSTALLED)

----- (LIGHT
r

'

COLORED LtNING) -

H5996·1A •

Position the backing plate anq brake assembly
into P9$ition on--the case.. Insert the actuating

, lever. (cam end) into position in the brake
assembly. ' " '

7.

6. Apply a light coating of Ford O.isc Brake Caliper
Slide Grease 07AZ-19590-A(ESA-M1C172-A),
or equivalent to the ball 6f the actuating lever.
Install'the lever (b~1I end) into Jhe hole' in the
boss of the case, through the coiled end of the- '
spring.. . .. ..

H6256-1A

OIL SEAL
REPLACER
TOOL
T88T-2598-C

• 1 :',\,' .... '

,,'--

Apply a light coating of .sealer to tti~ outer'-:,edge
~of the outer oil seal. Position-the oil seal'in the
'bore, of the, case whh' the sealing UP' 'facing
inward. Press the seal into the bore ,of the case
using'Seal Replacer T88T -2598-C, or
equivalent. Press the- seal in flush with the bore
surface~,~~ , .. .",

.,-:-t

, H7056-1A
f.", ....

, CASE

4.

",", I

~'<:'i~
·',7 .~
,\\.;"".\

, .:~.~~)"
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DISASSEMBLY AND ASSEMBLY (Continued)

H5997-1B

'.12."~R'emove "the" mainshaft .with-'drum::·a·ssembly
. : from' the 'vise'. ,Turn the unit over and,·clamp it

.securely in the vise.' "~-:." '_ l

13. Install the case, onto th~'i m'ainshaft gu'idl~g, the
shaft through the oil s~al and bearing cone.

H5999-1A

H5998-1A,,' .

INNER
BEARING

CONE

14. ;Us~ng Bearing Cone Replacer T88T-2598-F or
equivalent, seat the,' outpu,t pearing onto the
mainshaft. .

15... In$~all the speedometer drive gear onto" the
, niainshaft. Install the snap ring into the groove

locking. the speedomete! g,ear to the sh~ft. .

16. Install the input' bearing cup into' the housing
, using~ Bearing Cup Replacer ,T88T-2598-0, or
equivalent. .

'17. Install the shim ~n the m"ainshaft.

NOTE: This shim determines mainshaft end play,
and it is available in thicknesses in variances of

, 0.0019 inch-es. '

18. 1nstall the inner bearing cone o"nto the
mainshaft.

.'

CASE

8. ~ttach the brake assembJy ~nd backing pJate to
'the case with 4 hex head bolts. Tighten the
bolts to 118-123 N·m (87-91 ft-Ib). Attach
retracting spring to the actuating lever while

'. ~ending -the long :end t,o snap over the lever.

9. Place the mainshaft ':in a vise with the flanged
:end up:. Protect the shaft with:soft jaw inserts.

~ o. 'Install the, ·brake drum' andoloutput flange onto
.. the, 'flal?ge end. of themairishaft.

'11. 'Install theoutp~t flange, on·t~6 :the. ,brak~" drum,
aligning the marks made during disassembly (to
insure that the balance is not disturbed). Install
the 4 hex nuts and tighten to 113-117 N· m (83-
87 ft-Ib). .

DRUM AND'"
MAINSHAFT

(ASSEMBLED)
H7057·1A
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1.2~7.0·18, ,Brake, Parking~Cable, Actuated, R~a~ W.h.~I$ an~ Tr~ns~Jssion M.o~ntec;t

22: ,Remove, the lockn~t and the' beari~g space'r
,: :' fr~m the s~aft., , .,'.' , ~,

,23., If required, :remove th~ inner bearing cone and
. add the necessary additional shims to obtain

the specified end play. .
, ... ..

24~Reinstall the inner 'bea~ing cone 6n the'shaft. :

.25. ,Coat the 'outer shell of a new input oil seal with '
sealer and install it in the'bore of the'case~until it ,
seats insiqe the bore. The sealing lip of the se~1
must fa.cE;) :inward:: ,'...'.., ,r - .

;DIS#ASSEMBLY AND ASSEMf;iLV(Contin~ed)

Inord~r to measure,main·shaft arid play, install the
.bearing space'r without the. O-ring 'onto the
niainshaft

19~ 'With the~cpse.a'ss~rnbly,and main'shaft ~ia~ped
. "firmly in "the vise, screw the hex locknut onto the

mainshaft. Tighten the nut to 28~-293 N· m
(212-216 ft-Ib) using 65mm Locknut Wrench
T70T-4252-D or equivalent. . .

"~,

. -,
20. MO,L(Qt 'a'dial·ind~cator. between the ,mainshaft

'"a'r:ld"':the case to check end play. Use .dial
., Jndicator wjth· brtack~try TOOL-4201-C .Qr

equivalent ,. ~ ,', ' '

~

SEAL INSTALLER
TOOL-T88T-2598-C H6251·1A

DIAL'IN'DICATOR
WITH BRACKETRY

TOOL-4201-C

H6G.QO-1A

21. While '"rotating .,'the > case assembly, on the
mainshaft to 'center the bearings. Apply'
pressure '~p'and down while taking an 'end play
reading.' A, reading of 0.0483-0.0991'mm
(0.0019-0.0039 inches)' is required .. If the
reading is not to spE)cification, a thicker or<
thinner shim must be used.

\ 2~.Jnstall,a new.'O-ring in,the notch of the bearing
, .spac,er anQ ins~all both-parts onto the mainshaft

until the spacer butts against the .shoulder of
t~e input bearing.' . .

:~ ~.~ J"'; ~ '4.' I

.' • I j"

'H6252.1~
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12-70-19 Brake, Parking-Cable Actuate~" Rear Whee~~ ar:-d T~ansmission Mounted. . .-. 12-7Q-19

DISAS~EMBLy AND ASSE~BLY (Continued)

-27. Install a new locknut orfthe shaft, and tighten to
-288-292 N· m (21 ~-216 ft-Ib). '

28. Upset the outer lip..of the locknut into the slot in
the shaft, (..sing ~5mril Locknut Wrench ,·T70T~

~'4252-D, o~ :e~quiva,lent.. _. ' .' ' ,

LOCKNUT SOCKET
TooL-"OT-4252-0

. .
PARKING BRAKE
ASSEMBLY, .

.Diagnosis Guides-Trans'mission· ..Mounted
Parking Brake, , .
Transmission Mounted Parking Brake Trouble 
Shooting Procedure

""

. 29. Screw the vent into the case, and' tighten it to
-1-1-16 N· m (8;.12 ft-Ib).

30. "Remove the' parking brake assembly from the
·vise. .

31. With the parking brake' in the as installed
position, fill the case with Motorcraft.

"M ERCQN ® Multi-Purpose ..Aut,omat.ic'
'. Transmission Fluid, XT-2 aDX or DDX E4AZ

" 1',9582-8 (ESP-M2C166-H) or equivalent
. ,:through the filler hole. Fill to the bottom of the:

filler hole, and install and tighten the f.ill plug to
35~40 N· m (25-30 ft-Ib). .

32. Reinstall the parking. brake assembly as.
. outlined iii this Section.

,.' .. '.

-, -

The following chart Can be use<fwhen diagnOsing transmiSsion mounted parking brake units.

CONDmON POS$lBLE CAUSE RESOLunON
( ." ~

Squeals or groans

, .Scraping noise-

CliCks

: ....".

.: ~. - ~.. ,

. ~'.

.... -

• ~ :c..~ ;'~:.'

. ".......

. Glazed .linings. :
, ,.~.

Misalig~me~t of parts

Dirt irl' drum .' "

Worn. out .lin,ing\

. r,::~n.tor,~isaligned shoe

Exce~ive clearance
~ccentric or wobbling drum :.

ExceS$ive, linkage friction

) •• t

.~. . ....~.;} ..

. Remove 'glaze fromlinings::,using "a file' .
or emery cloth.
Correct misalignment by tighte.ning any'

. loose brake or drum mounting· bolts.
,Remove drum and clean out lining
dust and dirt.

Check for lining' worn 'down· to rivets ~,
reline shoes, if necessary.
Check for misaligned shoe, rubbing
against drum. Reline shoes if,
necessary. \.. .

Adjust cable clevis.
Inspect drum runout. Also qhed< for
wom or loose bearing on mainshaft.
Check drum mounting bolts for
tightness.

, .'Check linkage pivot .points .for' rust,
binding, or lack of lubrication.
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1~·10·20 ,12-70-20

DISASSE.MBLV AND ,ASSEMBLY (Cont,inued)

~ f ••

CONOlnON POSSIBLE CAUSE RESOLUTION

Grabbing Brake lubricant or transmission ,oil on J Replace bra~e linings. Cle,an oil ,and
linings ' excess brake lubricant from brake and

drum. Replace faulty oil seal at
m.ain.shaft. , ,"

Brake does ,not hold
.' "

Excessive clearance prevents pomplete Adjust brake lini~g·cable to take up
brake application slack in brake linkage.
Grease, soaked linings Repair source of.'leak~ install new

1- '< linings'.

Excessive linkage fri~tion Check for linkage binding, and' mis
alignment. Lubricate ~II pivot points.

Wom out linings Reline brake shoes. Check drum/yoke
-.f~r scoring,alJd r~pla~.~. if, r)ecessary.

Excessive lining wear Brake drag Brake lev~r and .camshaft ~djustm~nt
too tight. AlsO, inspect for broken or
missing springs.'~

Rough drum surface or abrasive'di'rt in Smooth drum with· emery paper, or re-
drum place drum, if drum is badly scored.

..-.' CAUTION: Drum 'to be replaced'if In-
side, diameter exceeds 229.36 mm
(~.030 inches).

CH6254-2B

SPECIFICATIONS

Rear Cable tensiO~ CD.
,Model ;. .. .'.; ~: lbs. . Newtons'

F-150+-,F·350 ,:350 Min, 1556

Bronco' - . .:.- .' -350 Min. 1556

E-1 ~0-E-350. "..350 Min. 1556 .

CD Check' rear cable tension' with the parking brake control fUlly in the last
dete,".t po.sit!on. _~,' , I .~ •• CH2506.1H

PARKING BRAKE CABLE· TENSION ADJUSTMENT

~ . .. ,

..' ~. :~SPECIAL seRVICE TOOLS

CH6311·1C

Tool Number Description.
'.' ~ .

-. ,. ~.:

T70T-4252~0 Locknut Socket - 65mm '

D80L·10024- .. 2 '-- Jaw Pulier

079~-4621-A Bearing Cone Remover

D80L~ Step Plate

,T77F-11 02-A Bearing 'Cup Putler ..... .a ..1 ~ ., , "

T88T-2598-0 Inner Bearing Cup Installer
.. _..

:

T88T-2598-E Outer Bearing Cup Installer

T88T-2598-C . Oil Seal Replacer

.T88T-2598-F ~. Bearing Replacer - . ,'. .. It"

..TOOL-420f·c Dial Indicator with Bracketry :..~ \ '#~ :

CH3535-1'B'

- .Description

Gable Tension Gauge021-00018 ., .

. Model Number

ROTUNDA EQUIPMENT

. TRANsMISSION MOUNTED PARKING BRAKE - TORQUE
SPECIFICA110NS .

DescrIption ~ . .... .. ~ ." ... ..~.. R-Lb

Parking brake case to transmission bOtts 34-58 25-43

. Oriveshaft to output flange 20-27 15-20

.Brake backing plate to housing 118-123 87-91

Output yoke flange ~o brake drum '113-117 83-87

Mainshaft locknut 288-292 212-216

Vent to housing '11-16 8-12

Fill plug 35-40 25-30

CH6255-1C
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.13-01-1

·GROilp

S:TEERING
SECTION TITLE· PAGE'

'ST'EERING COLUMN-SHIFT' ROD' WITHIN .
TUBE ~ .'•..... iI ••••• iI ~ I. 13-06.;.1

STEERING COLUMN-STRIPPED. CHASSIS ~ ,
MODELS .••.... i1 ••••• ~ •••••••. ~ ..... ~;••••.••• 13-07-1

.·STEERING GEAR-C;.300N HYDRAULIC .
POWER-BENDIX '•...•.'.•..'••: 13-48-1

-STEERING GEAR-INTEGRAL POWER- .' ~

FORD .'.••..• ~' ••..••••. ;••• " . ~ ..•~•.• '.•. :,.... 1'3-41-1

(3000)

SECTION TITLE lpAGE
. .

STEERING G,E~ERAL ~'ERVICE .. : 1'3-01-1
"STEERING LINKAGE ...•........ Ii '••••••••• '. 13-24-1
STE'ERING PUMP-POWER-C-II , ··.·13-53-1
STEERING PUMP POWER~SAGINAW . ~ ~ .. 13-52-1 ,
STEERIN~ PUMP POWER-ZF 1.3-57-1

.SECTION 13-01 >:Steering. Gen~ra~ S.ervice .

DIAGNOSIS AND 'tESTING (C'orit'd) . \ '4,

'Fitting and O-Ring Leak Inspection 13-01-4
Fluid Level' Check !' ••••••••••••••• ~3-01-2

Ford C-II Pump , ' \.. '~' .. 1'3-01-2
Power Steering-Preliminary Checks 13-01-1
Power' Steering Syst~m Test 13-01-4
Power Steering Te$.ts ' 13-01-4

, Pres~ure, Flow and Leakage Tests 13-01-6
Pump Belt .Check 13-01-2
Purging Power Steering System of Air 13·01·8

Devac System ~ ~ ......•... 13-01-8
Sagi.naw Pumps' '. ';'. ~ ~ ' -.. 13-01-2
Start-Up Procedure (After Power Steering

Pump or Gear Overhaul) 13-01-8
SPECIAL SERVICE TOO.LS ..............••. 13-01-17.
SPECIFICATIONS 13-01-17
VEHICLE AP'PLICATION ' '..' 13-01-1

SU~JECT' . . pAGE

ADJUSTMENTS· . .
. 'Clear Vision Adjustment .' .. ~ .:..•~ •. '•... '. !'~ ••• 13:Q1-8
"'. . E-150-E-250-E-350, F-15O-F-25Q-:-F-350,

F~Super Duty Chassis Cab and :
Bronco ...••........•....•••...'...•....• 13-01-8

CLEANING ANO"INSPECTION' .,.. "
"Ford :C-II and Saginaw 'Power Steering !

Pump ...••..•••••••.• ,....•••.'... '.. ~ . ~. 13~01"'9
Power .Steering Gear ••••....iI •••.•• ~ '. 13-0.1~9

DES~RIPTION .~ '-'.' I,.

Steering. Gear Model Identification" -13-01-1
DIAGNOSIS AND TESTING ' ,

Diagnosis Guides ••..•........••. :~ 13-01-8
.External Leak Check .. / .. ~ .. Ii .'••••••• '•••• 13-01-2

Ford C·II Pump .. ~~' ..• ~ ••. ~ ....'•..... ~ ..... 13-01-3
Ford Power Steering Gear •••.. ' ~:.~ . ~:. ~. 13-01-2

. $aginaw Pump •. 0 •• _. '!.~ ••••••. ;, ~.•..•••• ·13·01-~

. :'SUBJECT . PAGE

"VEHICLE ..'APP~ICATIO,N ·
All E-150~350, F-150-350, Bronco and F-Super Duty
Series Vehicles. '. .

. , .

Steering Gear Model Identificati()n~~' .
..Steering . gears' are identified- by. a service
identification tag .fastened· to· the assembly. Tags are
loca~ed ~nd contain informatio.n as sh~~n .. in Figs.·-,-1

DESCRIPTION
.., .... .f, ' ..

and 2. F-Super Duty Commercial Stripped Chassis and
Motor Home Chassis Vehicles use Bendix· steering

·gears (Fig. 2)~ .
.. -- : .

: DIAGNOSIS AND' TES.TING
, ..

· Power. Steeriiig~Preliminary'Checks
· Make 'the following preliminary checks before
: servicing the power steering $ystem~ Check'. the fluid
~ level,· belt tension ·and the system for any signs of ~ :
leakage. If· hoses are to be disconnected, label them
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13-01-2 Steering General Service 13-01-2

POWER STEERING GEAR NAMEPLATE INFORMATION

t:=IG. 2 Steering Gear, Identification-~endix

FIG. 1 ,Steering' Gear 'ldentification~Forci.

,2. If the fluid level is low, add. Premium Power
Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F)
or equivalent to the proper level on the dipstick.

3~" When checking the fluid level after the steering
system has been serviced, air must be bled from
the system. . ,

4. With the engine off, add power steering fluid to the' '
COLD mark on the dipstick.

5. Start the engine, run it at fast' idle and re-check the
fl~id, level. Add fluid if necessary to the COLD
m.ar.K~,:: .

.6., ' ~Ie~d ,the system by turning the wheels from side
to side without hitting the stops. Maintain the fluid
level just above the internal pump qasting. Air must
be:eliminated from'the.:-fluid ,before n,ormal'steering
action can be' obtained. -

i.- ~'Return the wheels to the center ~ positio'ri and
continue.to run tt)e,engine for two or three minutes.
:Shut the ehg,i~~' off. -,' . " .~,'

8. Re-check~ l~thefluid· level as de'scribed in Steps 1
· '" and 2. The fluid 'should be at the HOT mark on',the

dipstick after .the .system" has-· stabilized ~at "its
, ""normal. operating temper~ture~ \

9. Road test .the. vehicle to"'be certa,in: the sfeering
.functions normally and .is free from' noise. '

ZF Putrfps " ~f : .':. ~ .. ', ": ,':

Check the fluid level in the power steering reservoir .
with· the engine off.-i:.Use the HOT'or COLD ,marking,s ,9n
the' dipstick, depending upon the fluid-ctemperature'...

'.'f •

• Use COLD for, checking at room temperature, 20°C
, (?Oo~). ' ~'. . '. , .' . -, ".

•. Use HOT for normal operating temperatures 80,oC
(175°F). . I

The fluid level must show between the 'ADD ·and
,:FUI.:.L marki~gs on the ,dipstic~. If the,;fluid· i,s'below'the
ADD. mark,. add fluid' ~sing Mercon@-II or eq~.iva,lent.

NOrE: After any :major power steering system or
'. 'component overhaul, the, syst~m sh.oyld ,~e. purged of

old fluid and the·oil,filter, discaroed. ,Install new fluid and
,a 'Jew filter. \ '.. ~ -, \ ',:" "!.

~.'Extern'al Leak Check, .

Ford Power Steering; Gear.
, '.. Refer to Fig. 3.

, •. -...
1.' With' tli~. veh.icle el')gine off,., wipe the complete

~. . ,power ~y$tem dry (g~~r, pUfJ1,P, hos~s,~c and
t., con~ections). . .'~,

·2.·'~ Check' oil level -in pump's reservoir and ;adjQst as
directed .in this Section.

3:,' 'Start the engine 'and"turn'the steeririg'vJheel from
stop to stop several times. Do not hold the wheel
against the stops to' rlre'vent dama'ge to'; ~th'e
~ump. \.. .~~'. ~ . '

4. "Determine the exact source of leakage by· carefully
observing the leakage ar~as sh.o~~, in ~ig. 3.

5. To stop'leakage in the sector shaft nut '(Poiht'A,
Fig. 3),,, cl~an any contamin~tion. from nut anq
cover surface. Tighten the nut to 48-61. N ·m (3$~,

, 45 ft:olbs)!, Replace· out if le.akage continue$.<Gheck
. the cover housing· for" damage~ ,:',

"6. ~~ If leakage'is observed at the,'- sector' 'shaft· co\t~r
(Point B, Fig. 3), Tighten bolts to .75-94 N·m (55-70

YEAR ,;.'

ASSEMBLED
(LAST DIGIT) ,

G6280·1B

,l:OCATION OF
M~~u'FACTURE

, (MONTH
. 'ASSEMBLED' ,

SERIAL (A '= JAN:' ETC-.)
NUMBER " ,r

FORD DESIGN INTEGRAL PQWER r STEERING' GEAR MODE~ ,
STEERING GEAR ' . SHIFT',CODE,'

TAG LOCATION .' .' '0 ':P::'~/~J
UNDER ~OVER TO HOUSINGB~ '. t",

YEAR, MONTH~ DAY FUNCTIONAL
BUILD DAtE CODE TEST c;OOE

GROMMET
'G2931-1H

FORD'
PART

NUMBER 1....', 10-__--'

., .

FO,rd "C-II Pump :-:; ';.,

1. ,'Rlln ~the, engine until the fluid" r~aches'~'normal
operating temperatures, 74° to 79°C (1-65°, to
175°~). ;:

2. Turn the steering whee.l'all the way to the left and'
, right several ti~es. Turn off the engine..

3. Check the fluid level in ·the power ~teering

reservoir. If the level is low, add Premium Power
Steering Fluid, E6AZ-19582-AA" (~SW7M2C33~F)
?r 'equivalent. Do ~ot. overfill, the'r~~ervoir. .

Saginaw Pumps'

NOTE: Fluid level should be checked when performing
required maintenance ~~ecks.

t. Ru." the engine ~fltit the fluid is at normal operati,ng
tempe~ature (approximately 74°-79°C 165°~175°F).

Turn the steering wheel all the way from I~ft to right
several times. Shut off)~the engine. Remove the

, reservoir filler cap and check the f,luid level on the
dipstick. Level should be between the HOT mark

r and the' end of the dipstick. ~"' ,

prior to removal so they, can b~ easily identified for re
assembly.

Pump Belt Check

Check artd adjust the power steering pump drive belt
as described: in Section 27-06, Belt-Accessory 'Drive
Servi~~e,. ~ight T~uq~,. Engi~e Manual.

Fluid L~vel CheG,k·
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:13-01-3 S~ee~ing :General S~~vice 13~01·3

C lOOSE HOSE FITTINGS'

TIGHTEN HOSE FITTINGS TO
SPECI FICATION.

. .
D LEAK FROM INPUT SHAFT SEAL

'. REPLACE INPUT SHAFT SEAL.

DUST SEAL AND SNAP RING'.
EXAMINE SHAFT AND BORE
FOA DAMAGE.

C MISSING/DAMAGED FITTING
, TUBE SEATS

INSTALL/REPLACE TUBE SEATS.

G LEAK FROM GEAR HOUSING

FROM ANY SURFACE
REPLACE GEAR HOUSING G4192-2C

A LEAK AT'SECTOR ADJUSTER

.REPLACE LOCKNUT. EXAMINE

SEALING SUR:FJ;\CE ':9R
CONTAMI NATION.

t ,;

E LEAK FROM VALVE MOUNTING
FACE (FORO GEAR ON.L.Y),

CHECK BOLTS FOR'PRO'PER

TORQUE. REPLACE VALVE'
HOUSIt\,G O~RING. 'J' • "

F L.EAK AT SECTOR SHAFT; SEAL

REPLACE SECTOR SEALS AND
SNAP RI NG. EXAMI NE SECTOR
SHAF.T FOR PITTI NG OR .
CORROSION. REPLACE sEcro.R
SHAFT I F NECESSARY. C~.ECK
HOUSING ROLLER BEARING ..
FOR DAM~pE.

'.. B LEAK FROM SECTOR COVER FACE

TIGHTEN BOLTS TO SP'EC.
REPLACE SECTOR COVER
O-RING. EXAMINE COVER
AND HOUSING FOR DAMAGE
REPLACE AS ~ECESSARY.

FIG•.3 Oil Le~k~ge ~r~as-:-.F~rd. ~o~~,r. .S~~.~ri,.g ~ear

ft-Ibs). Replace seal if leakage persists. Examine
$~~,Ii~g.surface~ for Qa~~g~+ when reRI.Clci,ng seal.

7. For leakage at .hose connections (Point- C, .Fig. 3)
.tighten the fitting nuts t9..~specifi.cation$ . .If. leakage
,"persists upon tightenirig,... ·.remove ~ the.. nose.' If

.. Iijak~g·e.'is due to· da~ag~.d ho~.e thre~ds,' tepl~ce
,the. hose. ,If tub~ seats are dalTlaged~~ .r~place ·the
'tube s'e.ats. )f housing: t~reads ,are badly.'stripped,
replace the valve ho'using .only. ., .. . ,

8. To' stop~:leakage. at'th~,'inpuf shaft seals~;(Point ,0,
Fig. 3), replace"the input shaft:seals.iand s'hap'rin~g.
Check the shaft surface. for.damage. ,.Check· the
housing.. seal. qor~ fQr damage if leak' continues.

~". . F~r leakage at "the control valve housing, (Point"E,
Fig. '3), 'tighten the control'valve"housing bolts·:to
41-62' N· m (30-45 ft-Ibs). If leakage continues
replace the O-ring s~als·. Examine .s~aling surfaces
for damage, . 4 .•• • •

10. If leakage is observed 'in the 'sector;'shaft"s~als
,. ...{point ~, Fig. ,3), .replace the seGtpr sh~ft seals .and
. snap ring. Check the shaft surf~ce for rus.t pr 6th~r

damage. Check the seal bore and snap ring' groove
.' .. for damage...Check - housi.ng· r.oller;"~bearing for
.... : d~mage.. . . . .',

" 1~ .' If leakage is 'obserVed at' any pQint in~ the r-ou~ing
. cas~ing, (Poinf'G, F,ig. 3)" repJace'the gear. hous;ng.

•' ..' '"" • f __ • • ~

I. Saginaw Pump _.; "..
Refer to Fig. 4'. '. -.:~ ,.--

, .

1. For leakage .qe~yveen the pre~sure hos~.. fitting ~ut
and.l:lo~.e tube' (Vi~w t::.~ Fig: '~4), ,tighten t,he nLlt :to
34-~,7 N:·.· III 1.:(25-34" ft-Ibs). If· leakage .persists,
replace' ·the pump -p~ressure fitting and.re,facethe
hose tube flare. Replace the O-rings·or~.·replace the
hose as required. ., .' .,~ ~. ~.~

2. To stop leakage between the discharge fitting and
.. th~ pump t)ody (Vj~w A,.Fig. 4), tighte.n the .fitting to

'.' ..··38' N ·m (35 ft.:lbs) torque'. If leakage persists,
,~:- ..replace :both O~rin.g seals. -

3. For leakage shown in View B, Fig. 4, replace the
reservoir O-ring.. .

····;4~ --To 'stop',!leakage at the pump 'driveshaft (View C,
" 'r' . ~Fig·:.·· 4)~ ~r~place' ~~he driveshaft' seal. ~ .

5. For leakage betw~en the return ~ose and pump
, ,I inle~ lin~, assure .the clamp is located as shown in
",~ Fjg;. 4. Tigbt~n .. cl'amp. If.leakag~ i.~ still eviqent,
. .~ : ~ '; r~'pla~e ,~he ,return. hose.., ..., .

6. If. leakage is observed at t~e' bottom of' the fiUer
';' neck "-or' at the inlet line,. (Fig. 5), replace the

~ ::'.', ·~;reservoir. If there is leakage at the filler cap;' check
j • :: ',; the 'oil level and correct ~s required.. If'leakage

persists, with correct oil level and the .cap tight,
replace the cap.

" ~orf;ll C-II Pump.

.' ..Fo'r ;External Leak Checks 'refer to' Section '1,3:-53,
Steering ~ump Power~C-11. '

! ~ .

:" -Le·akr~Checks '--: F Super Duty Stripped Cha$sis
Vehicles·', , .

For. External Leak' Checks refer to. ~e.ction, 13-57
$teering Pump'Power-ZF. ..

Reservoir Leak~-F-S.uper;Duty Stripped Chassis
V~hicles .

For Reservoir Leak Checks refer to Section, 13~57

.. :~t~~ring ..Pu~P. Power-ZF.
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• ':' ~ 1'.,

CLAMP MUST~~E BE,HI~D BEAD ~"::-;... :
It TO THIS DIMESION

VIEW A .'

" f<, (

PRESSURE LINE

I '. . . ,~ . "

, VIEwe,

.13;'01-4

.' :,.-, (

G2251·2D

, FIG. 4 Reservoir and Pump' Leakage 'AreaS-DiS~harge Line, -'O-Ring a~td:'Dri'veShaf't':"Saginaw Power Steering
Pump .
. ".~.: ,. .. . ' -

. c'+ii:' pum'~: Quick Connect' Pressure Line' Leaks '
...... ,\ • . : ~ ... .• . I. • t ..t,' ". ~ • ~

Refer to Section 13-53', Steering, Pump~ P.ower~C-1I

for le~k. ch~ck pro~edureo. . "

Fitting and O-Ring Leak Ins.pection;·,: ~ ,
, .Since most fluid leaks occur. at. the, fittings and

, connections in a ·power steering hYdr~ulic s'ystem, thes'e
parts should be checked before any other part is
replaced. , " . : . -' : . .. - .

1'.1' Clean tre~,o)u~side 9f t~e stee~iri'g ge'ar~' t~:~bottom
.' surfaces of· the pump, and all lines a~d;fittings. Be

sure all dirt, oil, and grease is removedfro'm areas
."Yhe(e. Je~ks m,ay ~ exist. . t- • ' ,

~ 2.. " Tighten 'all fitti~gs, using a flare:.nut wrenbh~ Do ~ot
" ". 'tighten :the"fittings' with a .'standard open-end

.' .wrench. If a ,properly tightened fitting' leaks,
~replace the tube seat..· .

Power Steering Tests
The pump flow and pressure'tests will confirm or rule

'Ol}t ~hepurt:1pas the .caus~ of steering system proble":,s.
" Follow the' steps below. " ". . ." . -, ;' . "

" •• ~ : .. ) • • ... ' .' 1~' • •

Prior to performing the pump flow and pressure tests,
thefollowing;·c.~ecks, for conditions:which co~ld ca~se

loss of power assist, must be performed and.co(r~c.tive

action taken if necessary. .

10" Check ;pump reservo"j~ for pfpper flLit~ fev~L, f" .

2. Check tires for correct air' pressure. .
3. . 'Check' pumpbelt:for pr6'p·et· tension.. '.' ~ , f

4. Check pump 'for correct model arid' vehicle
~ appHcation. ", .':\ --,. \ 1

5. Check for correct size pulleys on pump 'and engine~

6..; -Check" entire" system' ·for' damage; .replaci'ng part$
.~~ ~as '.necessary. ;

· if the ~bove ite'ms'~~re;t6 speqifications, or have been' ..
, c9rrected, an~f ~t1~....loss of ass'~st still, .exists, ' test ~he:
powe~ steering ,pump' ,fl0W and' pressure to determine

'~wh~eth~~.·the:~roubleiS,in t.he pump, powe"r steering gear,
or con·trol. valve using the·,fO'lI'owing test equipment.

. 't:;' ... '4 .... • •

-Test Equipme.nt--E,-150-E-350, .~-150~F-350, \
,i=~Sup~r ,Duty; Cha.ssi~ C'ab and,$ronco 1.

1.' ", E~gine tachC?meter.· , ... '

".~~.. ; rhermQmeter~-17°-146~c (O~ to' 300°F). ,

3...:;' O~e·,(·1).·Power Steer;'~'g An'alyzet, ,D79L-'33610-A '
'.. , t.,:, or _eql:Ji~alen~. ;.

. ·4:.~-' 'One.' set' of adapt~r fitting·s.·:·

:' ,PQwer' $teeriQg., System Test ..

. ·'E~15.o-E-3'59" F-.15Q-.t:=-350, F~~super ....D~ty: Ch.assis .. "
.Ca~ ~~d,Br0!1co,' -. ' f' '.' " '. .', _ "J .; •.. :.... • - •

The.following :test procedure:used in conjunction with
th.e ,power$teeri'ng Analyzer, D79L~3361'O-A; ~(Rotunda .

:-....Mo~e.l). 9~14~0020!, 9r equivpl~~~p.rovi~~s a method for
7,cn~cklng _t~e .complete po~er, steer,lng syst~m. The
. Flow/Pressure Power Steering Analyzer can be usec;i tq
determine the cause' of hard steering fand/or ·Iack··of

.assist problems. The· analyzer p'rovides readouts rf9r ttle'
following: .' . '..

I ' ;CAUTION~ ,:PQssd;I~' C-o'ntamination' of ~h'e power
'~:sfeering. '·system 'flu.id rr-ay 'cs'us,e 'permanent·
.dam·a9~ to·~·gauge.~ ~nd ,i~struments~ncorp~~atedin

.·t~e, .a.n.~lyzer. . . ~ .~'~" .;. " .;', .. ':. ..
1. System backpressure ~,'~ '-'
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F~G. 5 .~eservoir .ar-d Pl:lmpLea~age Areas-lrii~t Li'ne,'
: . Fi.ller Neck, "and"-qap"';'Saginaw P~wer 'Steering
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'. 02252·18

F,ILL~.R NECK---.....

. 6. Rec9rd .the. p~essure, (psi @ .1700
. ±5°F).. .If the

pressure is'.ab<;>ve' 150" psi,J check hoses·, for
restrictions and"check the steering gear.

7';:' .' Partially' c'lose the gate' valve "to build ·up· 5102 kPa .
(740····psi) for' C-II pumps, 620. "psi for Saginaw
pumps.'· ,Record flow (gallons/min'. @ ~170° ±5°F)~ If
the '=fltiw'~ drops to a level lower than 'the value on
Chart I' 'or" II·, in' the Specifications' 'Section at :·the
end of this Section, disassemble the pump and
replace the cam pack. If -the ,pressure' plates are
cr~cked or worn, replace them. Continue the
diagnosfs. . " . · -, "

8:'" !.Co~plE).teiY··Glose~ a~d' p~rtially ~pe~ 'the gate valve
, : three (3) ·times.· (Do not allow the valve to remain

clo.~ed for' more th~ri five (5) seconds.) .Record \tJ.e
pre.ssure .(psi). Ch~ck Ch~rt I or 'II '. in the
spepificati.onsSection at the end of this Section 'for
·the pres.sure specification for,' the ap,plic~bl~ pump
model. If the pressure recorded is lower than the
minimum. specification listed, .replace ,.the~fIQW.

. ,control valve in the ·pump. If the pressure recorqed
.~..: ,is. above the maximum specification listed, the :f,low

control valve in the pump should be removed and
cleaned or replaced.

2. Pump flow 9. :"/ lric(ea~e "the engine' speed from idle to

S
' , . . 'a'pproxil:llately 1500 RPM. RecQrd' the flow

3,.'· teering gear, ::'internal le'akage (gallons/min.). 'If the flow varies ;more than one (1)
4:' P6wer steering:control valve: ~nd 'cyiinder i~ternal gallon/min..from the flow recordeq in Step 5, the

leakage floW control valve in the pump should be .r.em'oved,
. .' , .:' , '~.' ,,'. . -.. , an'd cleaned or replaced. ",
.. T~e interpret~tion of ··the- a'bove :read'o,uts will
q~termi~e w.hich (if the .,fOllowing ,conditio,ns or 10. Turn '(or'have someone turn) the.steering wheel to
components are the, cause of. the' problem: " the left 'and-right stops·. Record the pressure (psi)

. '.' \ ~. .... and flow (gallons/min.) at'the stops. Th·e. pressure
1.' Restriction in h'oses' or fittings " '. '. " ': develope'd at both stops should be nearly the same
2. Control valve and cylinder as the maximum pump output pressure recorded in
3. ,Sticking gear valv~ .' . Step 8. At the same time the flow should drop

, below':5 .g~lIons/min. . , -
4. Inefficient pump 'bam pack'" . #. ' • , If the 'pressure' does not ~each ma~imum output or
5. '.. St.ic.king..r.. elief·v8.·..I.ve· the flow does not drop below specified value,

. " . :~! ,,:., .'. exces'sive internal' leakage is occurring. Remove
6. Binding in suspension .. '; ,,": .. ' . and disassembl~ the steering ge~r ,anp remove the
Test"Procedure .~;:. . ,. ':', ... control. valve. Replace· damaged or broken parts.

. .' '. '1'1. .Turn (or .have someon'e turn)' the steering wheel
,Refe·r:. to~ Fig. ~.. :' slightly in both ditect~ons·and release ·quickly while

1~. . .To cont:lect. the analyzer .ir)to the ~teering system, ..' watching the' pressure gauge. The needle should
remove the: pr~ssure fitting from, th~ pump and move from the normal· 'backpressure reading and
connect it into .:~he ... appro;priat~ ~ adapt~r, of the snap back as the wheel is released. If it com'es

'I .,.:baCk .s.lowly, or. sticks, the rota."ry valve in th'sana yzer. '. ~ -:. ',' ~; ... . . ..
steering ~ gear ~ is sticking. Remove, disassemble

2. ,.. Thread the other adapter of. the analyze( into the '... __ ...-'.. and clean' the rotary valve..If the system is severeiy
pump. contaminated, both gear hoses, control valve, and

3. C~nnect tli~ aria'lyzer to the adapters and tighten ":'..:. '.' ~ .pump must be 'completely gi$assembled and
both connections to 20 .N ·m (15 ft-Ibs) maximum.' .' ( ~. ,cleaned before reassembly. . .

. . NOTE: The analyzer .may .be conil~~ted. at ~OTE: I~. pr~?lem stil) exits, check ball joints: .
alternate points betwe.en the pump and the gear·as linkage, etc..
illustrated for conve,nience·. ....... ' . Installation of- the analyzer at the pump outlet is

4. Add power steeri~g fl~ld to the pump if. regUir~d,preferred (Fig..6). If it. is 'difficul~ to attach ,the
Start the engine and run it for approximately'twe;>..· .. :. .ana!yze.r at the pump. It maybe mstalled at any
(2) minutes ·wit.h the idle set at. manufacturer' s convenient location between the·pump and the
specifications. : gear.

,5. Record the flow (gallons/min @ 1700 ±5°F). If the Power Steering System Test
flow is below two (2) gallon~/mi~··f.:',. t~~ pump may F
reqIJire repair; however at this' point continue the .-Super Duty Co~merci~1 Stripped Chassis and
diagnosis. Check, specification.·charts at-the end of Motorhome Cha~sl~ Ve~I~les
this Section for flow and. relief pressure against the ,~.' . . The pu.mp JI()w and. pressure test~ X~ill confirm or rule
pump model being tested. . out the 'pump as ttie" cause of stee'ri~g system problems.
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.FIG. 7 Power Steering System Purging Tool-For Ford
C-II' Pump ~.; ,~ .' , .. '

, 'G4996-18

, VACUUM HOSE

RUBBER STOPPE~ CAP NO. 11

:,.. 6.3S-'.93mm
': (1I4-S/16 INCH)

H,OLE

6.35,-7.93mm .
(1/4-S/16 INCH) TUBING

/

PLEXIGLASS, STEEL
OR ~OPPER ,-------~---_....&._~-~_:-:_=-,----

---'

[
--_..:..:--

"

, .

I
, HOLD BACK AT LEAST 1/8" , ~ , ",

~~~ssure~:, Flow and Leakage Tests
Prelimin~ry ,Test .

1: CoA~ectRoturida:. Anal~er.,kit . 014-0Q230or
equivalent to power steering system as shown in
the test diagram. Be sure shutoff valve is fully
open.

,.2.' Align front wheels in straight ahead position, and
"place transmission ,in NEUTRAL. Engage' parking
, brake. ~ .. "

'",

3. $t~rt. engil1e a,nd partially close, pressure line
, ,shutoff yalve' ~ntil 5~ ~'6~6900, ,kPa (800-1000 psi). is

read ':8t' pressure, gauge. When temperature of
,power ,steering' fluid in 'rese"rvoir "reaches '50°C

.. (120°F), 'fully op~n shutoff valve and turn ~engine

off. ..' -
System Back Pressure Che~k ..

". I,

1. Ensure, shutoff is :fully op~n.,..:.. , . ,' .. _'

·2. Start engine and increase speed to, ?200 ,RPM.
When.'fluid temperature' reaches 'S5°C (139°F),

. record flo.w ra~e and pressur~,. '

a. 'If fJow .is below 13.2 liters (3.5 'gallons) p~r

minute, verify correct pum,p is installed. If
c9rrect, continue ,testing to diagnose'. problem.

: "b. If "pre,ssure' exceeds 552 kPa (80 psi), check' ;.,
,:' " lines'" for kinks', or obstructions,. If, ndne 'are'

.~.~,_ ~':.. 'found and 'pressure remains high, continue
::testing to diagnose problem.' ,

To qonnect analyzer into" steering ,~ystem,
disconnect pressure line. from connector, at the -,
pump, as' ,indicated in ,~he, di~gram. (Fig."9)'.'.

Thread proper adapters to' connector ...~and to
pressu're line. ' "

'Connect ,analyzer to adapters. Tighten both
connections to proper specificatio'n'. Ensure
analyzer line at shutoff valv~ end is connected to
steering. gear end of vehicle power steering-system
as indicated·.in the diagram., . . ".

4. Fully open shutoff valve, ,start ~ngine and purge air
from pqwer steering system by steering to full left
and right turn position several times.' Shut off
engine anp check' co'nnections for leaks. - ~,

5. Check for proper- fluid level at reservoir and add or
remove -fluid as required. Check for ,air in system by
restarting engine. Partially close s~utoff valve and
view pressure gauge. If gauge needle ,vibration is
excessive, too: much 'air remains in system.
(Re,peat Step~ 4. if necessary)•..

6. Install, thermometer" provided \Yith analyzer in
reservoir and COflnect tacho.r:neter I t~ e~g~.~e.

2.

1.

'3.

. .
,prior to' perior111ing, the pump flOw and pressure test;: ,

,p'erform·....the Prelimin~ry Checks a~~ye~, .
": i '4'

'If all prelirtli.n~ry items are to spec~fication" or"haV.e .'
be~n corrected, ang the loss of assist still. exists, test . -'
the-power,,' s~eering pump flow and, pre~~ur~ to '
d~te.rminewhether the trouble is' il1 the pump, .power
steering. gear, ..,o(, the p.r~ssur~,relie~ valv,e,' as ,follows:

Preparation for' H.ydraulic Pressure/Flow Te~ts

The power steerin'g a~alyzer is to be used' W,hen tne
power ,steering system is, suspected of erratic 'ste,ering
~peration or insufficient power 'assist; and, neither pump
or' gear have sustained failure or internal damage that
may contaminate the.fluid in the steering system". The
Rotunda,Analyzer Kit 014-00230 consists of a'pressure
gauge, flow 'meter, shutoff valve, ·thermomete'ri·','hose
and adapter' attachments." , , '. ,"',~:"..'
,. (. , .:' ,. .." ao. ... .~ ~ _ • • ' .-

CAUTION: Possible' contamiliatior- of the 'p'ower
steering system fluid may 'c'ause permanent.,
damage to ,gauges and instruments incorporated in·
the· ana~yze'r.

, "\

c·n POWER
STEERING PUMP

. ,

POWER STEERING
ANAL YZER • ,- ,: '.

. D79L·33610·A ~

""""," .......:.' " <. P.QWER ST,EERING GEAR ,

. ...~

. /"'") . " . ~ : (

. ;'r'EXISTING HOSE,:"
. '~~' HIGH PRESSURE" :

: ~ t ~ ~.: .. .. ~

~l•• : •

)...... ;

. G2934.2C
) .. .: .

. .~IG~ 6. Power ~tee.ring Analyzer H?'Ok Up-Typical Installatiori
: . ~.... .
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FIG. 8 Test. Equipment Connection

Minimu'm Pump. Flow

'1. Decrease engine speed to 60,O.. RPM.

2. SloWly close shutoff valve to increase pressure t9
'8274 kPa' (1200 psi). . '

. '

3. Rec,?~d flow rate at 55,oC (1 ~O°F)~

4." It" flow' rate' is below' 8.3 liters (2.2 gallons) per
minute, verify correct'pump is installed. Pump may
require repair or- replacement, especially if flow at
~200 RPM is. also, below specification. .

Relief Pressure Test--Power Steering Pump

1. With engine at 600 RPM, close shutoff va1ve and
read..pr~s.sure gauge. Note.. flow rate is zero. Op~n.

, .shutoff valve quickly after reading gauge pressure
and note flow .rate returns to normal. .If press~re
reading is below 140 bar (203 psi) or above 155
bar (255 psi),~repair or replacement of relief valve

> is: necessary. . .

CAUTION: The shutoff valve must not remain closed
longer than five seconds or damage to ~he pump
may result. -. .

2. Allow power steering pump fl~id to' cool to 55°C
(130°F) before resuming testifl9.

3·. . .Witt:lthe engine at fuligovernedR:P.M., close the
shutoff-valve and note the flow reads O. QUICKLY
OPEN' THE .SHUTOFF VALVE, and note that the
flow ·rate immediately ·returns, to normal. .Repeat
this test once but do not allow fluid temperature to
exceed 95°G (200°F).

"If-flow rate does not imme'diately return to' normal, pump
'repair or"'replacem~~t i.s', indica~ed. , ' ,

R'elief Pressure Test and ,Internal ,'Leakage Test
Po~~~ <~teering Gear
1. 'To' test the pressure~ relief valv~., and internal

.Ieakage or-the power steering gear, it is n~cessary

'. to prevent operation 9f the gear's poppet valves
con.taineq in the pistQrl .. This c.an b~ accomplished

,by pJac.ing a $teel t:Jlock between th~ axle stop and
, the adjusting screw (Fig. 9). The ~Iock should be a
minimum of 25.4 mm (1 inch) thick and long
enough to ·be inserted. without· danger Of pinching
fingers. Keep fingers' clear of pinch points and be
sure block· is square to points of contact.

.~IG. 9 Checking Pressure: Relief

WARNING: FAILURE TO FOLLOW THESE
INSTRUC,TIONS CAN RESULT IN SERIOUS INJURY'
OR DAMAGE TO THE EQU'IPMENT.

2. -Check- fluid temperature' in the reservoir.,
I Thermometer reading should be approximately

55°C (130°F) at start of the test and shutoff valve
on flow meter must be totally open. ,',

3. Turn the steering wheel until the axle stops contact .
t~e spacer block. Apply sufficient torqu~ to the
steering wheel to assure the power steering gear
control valve is completely open in the direction of

.the turn. At this time the pressure gauge will read
the gear pressure relief setting. If the pressure

, reading is above 1400 kPa (2052 psi) or below
2055 kPa (1950 psi) relief valve adjustment or
repair is necessary.' '

CAUTION: When performir,g -this test, do not hold
the torque on the steering wh~el for more than 5
seconds beyond the time the pressure relief setting
.of the gear has 'been rea~hed. It may damage the
unit or caus'e, the temperature of the oil to raise
beyond 93°C (200°F).

4. In order to test steering g~ar for internal, leakage it
is necessary 'to temporar.ily adjust setting of power
steering gear pressure relief bypass valve above
that of P9~er stee~ing pump r~lief val,ve (Fig. 10).

. With the engine stopped, remove plug from valve
body u'sing 26mm socket. With .plug removed, insert a
sufficient number of additional shims into socket portion
of a plug to ensure pressure relief bypass valve setting

, i.s above that of power steering pump (Fig~ 10). Ordinary
3/8 inch 0.0. flat washers may be used for shimming.
Generally', 3~6nim (1/8-1/4.inch) of additional shimming
thickness is sufficient to raise pressure to required level.

.-. .

5. < • Run the engine ,at ·idl~. Turn steering wheel until
axle,. stop contacts, spacer ,blqck. Refer.~ to
illustration under Step 3. Apply a sufficient torque
to steering' wheel to ensure power steering' gear
control valve is completely open in direction of
turn. Observe the following:

'a. Gauge pressure should. read the same as the
power steering pump relief pressure. (See Step
1 under "Relief ·Pressure Test-Power

.. Steering ·Pum,p."). . ,
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PLUG'

G2401·18

DRILL THRU CENTER
OF CAP AND TAp· '.
0/8" NATIONAL PIPE THREAD)
FOR FITTING

, I' II·"··
\ I I I ,
\: I I
I' 'I,,'It
r-I I I

" ,I'
,I ':LL ..J.J

CUT OFF
STEM APPROX.
6.3"Smm (%'NCH'
BELOW SEAL

'~ RETAINER

PRODUCTION' , ,'..
SAGINAW CAP
(MODIF IE'D)

ADJUSTMENTS '.
" ....

FIG. 11' Modified. Pump 'Reservoir'eap-Saginaw Pump

4. Rotate' the steering wheel approximately 30
degrees each, side of center while continuing to
crank the engine._ I •

5. Re-check the fluid level and. fill as" r~quired. .
6. Reconnect, the coil wire. ',,' ,

7.. 'St.art the engine. and allow it to' run 'for. several
minutes. . .. .I' '.~' • .

8. .' Rotate the st~~ring whe~1 from stop to .stop..

9. Shut off the engine and re-check the fluid:level-
add as requ,ired.. . ' _",..,.

Dia~nosis "Guides ..
" Ttie diagnosis gui~es in_this Section·.can pe used. as

an aid. in diagnosing' steering system problems. For
additional di~gnosis procedure, refer to. Section 19-01,
Roa,d~bility. . '. ,

NOTE:' Refer to Specification Guide, f.or. correct
lubricant.

Clear VisiQn, Adju~tment.,

F-Super Duty Stripped Chassis .
·S·teering· wheel misalignment (improper clear vision)

qn· F-Super 'Duty Commercial Stri,pped Chassis and
Motorhome Stripped Chassis vehicles can be corrected
only' oy removing and; recentering ,the steering wheel.'
Becau,se the·· steering linkage has only one tie rod
adjustment, improper' clear vision cannot be corrected
by adj~stment of the steering, linkage qr suspension
components. If improper clear vis.ion is attempted to b.e
corrected by adjustment of the tie-rod sleeve, gross'ly
misadjusted toe' .may result. '

E-150-E-250-E-350, F-150-F-250-F-350, F-Su'per
Duty Chassis Cab an~. Bronc~ .

~teering wheel .cl.ear visio,n is preset at ass~'1'bly prior
to .~oe' adjustment and cannot be ~drusted by. removing
the steering wheel and arbitrari~y mis-ir.t'dexing the wheel
.an9 center ·shaft. alignment. Improper clear,;vision' is an
iflp,ication that toe is incorrect. . .... .

Refer to Sectio'n ·13-06, Steering Column~Shift Rod
Within Tube. and Section '14-01, Suspension~General

Service for tt:le clear· vision adjustment.

G~092-1B

VALVE BODY

SEALINGo - ,.~ASHER~

·.. ·O...~ I
, " SHIM

",'. '.
FIG. 10 Shimming R~li.ef :-.Valve .

b. With system pressure. at 'pump relief, read flow
meter. If a flc;>VV greater than 3.3L (3.5 quarts)
per. 'minute is noted, internal, leakage is

.~~ex~es~ive and steer,ing gear requires repair.

6. .- Repeat Step 5, turning steering wheel in' the
opposite dire~tion. ....

NOTE: Remove the shims which were installed in Step
4 ~rom, the steering gear pressure relief bypass valve.

:... "',. ". 1.:-

Purging~'Power Steer~ng ~ystem' o'f ,,~ir

Air trapped in the power ste'ering system; which causes
a ·whine.:type noise between ..17-39 km/h (20-45 mph)
on:'light.acceleration, can be removed.by using a power
steering,'pampair evacuator assembly (DEVAC Tool) or
the VACUUM 'FILL ·PROCESS. "j' '

Devac System '

. ;~.'Fabri·c.at~.:a. DEyAC pu~gin9 tool as•.shown in .Fig. 7 for
. '- Ford C-Ir pump;' br~ Fig. ,11 fo~ Saginaw pump.

i~~,~~:-t '.. The pro.cedure for re'moving entrapped 'air j is as
. follows:

1... :: Che9k the pump .r~servoir oil. level to make c~rtain
, the fluid level is correct '(adq fl.LJid. if low, siphon out
fluid' if level is above full' mark)'. '.

'2... Insert the: rubber stopp~r end pf the :air evacuator
; ':~~':;< , assembly .tightly .into the, ,filler. tube. . .
~.. ~ ..., '. ,

~'~·~~~3·. Conn~ct a suitable length of hose from the.. other
,,',. ",! > end of'the air evacuatof.-'to a distributor' machine or

air-conditioner vacuum' pump:. po Not Use Engine
Vacuum.

_ ..,' .Ii, . '.,

4. Let the e'ngine idle for -approximately 15 .~inutes.
.Turn steering wheel one full 'cycle every five
minutes. (00 no't hit the -stops.) Thi~, assists in
removing air trapped in the system. -

.S. .. Qi.sconnect ,and remove the evacuator and re~irJstall
r" ,': ~th'e -finer' tube' dipstick. ' .,' ,'~. " '.

$t~r~-~~ Proc,edure JAfte~ Pow~r ·Steerin~·· . '.
Pl)"',P oi.' ,G~~~ <?v,e.rha~I)... ': " , . ~',

. Upon "initial' :engir.te 'start-up ~fter a' power ·,steering
pump' or' gear ,'overhaul (particularly the 'pump), tbere 'is
very frequentIY~.,much nois~_,~nd ,~eration. This is due to
~air tr~pped in ~-tf1e overhal:JI'ed ~nitwhich mixes with the
~urging fl!Jiq ,and causes aer~tion. The proble'fTl can be
minirni;zed if the, following ,proc~d.ure is used:

... • ~. ..; .. ~; .. ' I

t~ Disconnect ~ the coil. wire,.
2. Fill the reservoir. - ..= "

':3. J: 'CranK<the engihe ·with the starter' and continue
'" . "" adding' fluid until·;-the level rem'ains· constant. Be

'I; careful to avoid pro'longed cranking as the battery
may be drained and the starter damaged.
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CLEANING AND INSPECTION

I'nspection ,." ,
. ' " ~ " '. :.:... "', .:/ . .~ ~

1. Che'ck input ,shaft bearing for darnage~ Replac'e if
necessary. ..

2.~ Inspect the<valve housing~for." scoring.'.ar. burrs~ ...... ; ,

3. Inspect the tube seat$ in· the pressure and return
ports, in the housIng Jor l1ick~, etc. If necessary,
replace tube" seats. - .. ...' 4.

4.' Check all fhJia 'passages' fo~ obstruction' or:'leaka~e~" '.

5. Inspect, the - steering gear housing for' crack's, "5.
stripped threads; and- '~ati"ng sur~a~es fot. burr.$: ....'
Inspect. the pisto~ ,bore of the housing or scoring... "
Check.roller bearings for damage. If necessary, ,6.
replace the housing. " ,

6. Check' 'the input shaft bea(ing after installation to
be sure that i~ rotates' without binding or
,roughness. I:~

7. Check the piston rack teeth ,anp: sector .shaft teeth
for nicks' and burrs. ~ ", ',' ,_ .... , ', '.

7. ~~ s09n as all of the lubricant has been poured in,
'..~ -'.-.- .'~ '~~r~ off .t.heignition k~y, and attac~ th~ coil ~ire.

~o~er"Ste'eril1g'"Ge~r . :,',: ;8: Remove the plug from the reservoir return tUbe,
Cleani.ng. ,'( ," .~~~.~.~ .", . 'and attach'" the return hose to the reservoir.

, Disas'sembly an(f'assemblyofthe .steering gear and 9. Check the reservoir fluid'ievei. If low, add fluid to
the ", sub-asSemblie;s ' mtistbe "made on a clean the prope~ level. Do not overfill.
workbench. As' i'n-repaifing"an'y "hydraulically-operated 1o. Lower the vehicle.
unit, .cleanliness. is of ~utmost.im,portance. The bench, ':" .11. " Start the e'ngine and cycle the steering from stop to
tools,and parts must be kept clean at all times. stop.,to expel any trapped air from the system.
Thoroughly clean .the exterior of the unit ~ith a ,suitable
solvent and, when necessary, drain' as ,much of the -: Ford C"'II and Saginaw Power Steering Pump
hydraulic fluid (or gear grease) as possible. Handle all
parts very carefu.lly to avoid nicks, burrs, scratche~ and Flushing ,
d.irt, which' CQuld.· ma~e' the' p~rts ,u~(it f9r"u~e ..'.'" '. . ." :... When" contamination is noted while, overhauling the.

Do not,clean, wash 'or spak -se~l~ in the"'~leaning' 'n gear, it will be necessary to flush the power steering
solvent. ' pump. '. .

.: ;", ' , 1. Leave ail 'hoses connected," except the pressure
.', . line at the"gear.

,. "
',,2. Pla¢e the pressure line in a suitable contain~r.

3. Fill th~ reservoir with power steering fluid, Premium
Power Steering Fluid, E6AZ-19582-AA (ESW
M2C33-F) or equivalent- on Ford C-II and Saginaw
Pumps. .

Disconneqt the coil wire to prevent the engine from
st~rting.

While' approximately two quarts of the steering
gear, ·fluid, are being poured" into the reservoir,
'engage the startet. . I " •

As soon as all the fluid has been poured in, turn off
th.e ignition.,

7. Attach the pressure hose at the gear.
8. Check the reservoir fluid level.
9. Crank the engine with the starter and continue

adding fluid until·the level remains constant. Lower
"the" vehicle and attach the coil wire.

JO. Startthe engine and cycle the steering wheel from
, , ,:stop to ,stop to expel .any air from. the system.

.Cleaning.
Wash all parts except seals in a chlorinated solvent

and ,dry .with com,pressed air.

"I~specti~n (Ford C-IIPiJmp)

-r'O .determine when to replace power steering pump
,pomponents follow,these guidelines. Some components
:'must .be replaced regardless ·of condition.
1. Re-use th'e outlet fitting if the corners are not

rounded and the threads intact.
2. Replace all seals.
3. Re-use the reservoir assembly if the reservoir seal

areas' are n'ot damaged. Check for a· broken or
missing baffle.. 1 ,. •

4. Re-use the' housing or ,housing assembly if the
O-ring, and ,and' snap ring surfaces .are not
damaged.

.' .5~ Re-u~e, the "; rotor "and. cam assembly if wear is
limited·to remov~1 of tt:le phosphate coating on the
cam contour. Do not, disassemble, the unit. Push
the rotor part way' through the cam insert, being
careful; not to dislodge the slippers 'and' ,springs.

.Check lhe cam inside diameter for scoring or
. burrittg. Check the rotor. faces and outside
...' diameter for scoring and chipping. Do not repair or

" Flushing , "

Should it be necessary to replace an inC?perative
power steering pump Y(~en f~uid c,ontamination could
have occurred, flushing··the .,steeriflg gear is required
when installing the" repaired pump. :

. "

1. Remove the 'power 'steering pump and remove'the .
pulley as outlined in Section 13-52;'$teering Pump,
Power-Saginaw, or 13-53, Steering pump'
Power:-C;;.-II. " '.

" ,. . ·t, , .

2. Install the pu'uey on the,-repaired pump. Install the
pump and connecf only the' ,pressure hose to the
pump. ".. . "

3. ' Place the fluid return ·Iitle from the gear in ,a
suitable container and plug the reservoir return
tube. .e .

J' '~. I •

: 4. 'Fill the reservoir,,' .with 'Premium Power :Steering
Fluid,' E6AZ-1'958·2-AA (ESW-M2C33-F) or
equivalent on Ford, C-'II pumps ..and on Saginaw
Pumps. r '

.5. Disconnect the coil'wire to prevent the'engine from
starting and ··raise--the front' wheels off the ground.

6. While apprQximate'ly two qLi~l1s of' ~t_e~rih"g gea~
fluid are being' poured "into the, reservoir, turn the
engine over using ~ ~he. ign!tion key. At the, s~me
time, cycle the steering. wheel from stop to stop. Be
careful to avoid exc,essive cranking as the battery
will l be drained' and the starter" damaged.
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t ,CONDmON :

Ste~ring General, Service

STEERIN~ SYSTEM PROBLEMS

,.. POSSIBLE CAUSE RESOLUTION
.'

Power steering pump leaks.
.. . t . ~

I,'t, ' "."'.(>. I

" t

1. Fluid, cap and ~ipstick.

2. Loose or,damaged ho~e

~_ ,connections. : '.

3. Leakage between 'reservoir and.
housing. . ,. '

4. Leakag~ .at pump shaft seal are.a.":

,1. Check for indications of false " ,
.Ieakage -:- OVf)rfilied ,res$rvoir, ~

.:" ;mProperly in~talled, damaged or
lost cap or ,dipstic~.' '

.2. ~ep~ir 'or replace as required."·

-3. Repair or replace as required.-

4'· R~plac~ shaft seal ,9~ pump~

Noise in steering column.

(~ueak o~ ~~eakr

1. Steering ,column cov~r inte~erence.

,2. S~eering· column out of alignment.

:3. Lack of lubrication where hom
,; brush contacts rub plate of steer~ng"

whee~.· "

;1;., Adjus~ or rep<?si~i0r:'·,as requir.ed.

2.' Align or adjust as required.

3. Lube or adjust.as required.

w<: ""0.

"

4. Loose steering column mounting ~ .' 4: 'Tighten'to speCification.- "
qblts.

(Clunk)

Excessive Steering Effort

O. "f) t '\

5. 'Flex coupling bottomi~g: '. "

6., Loose ,pot coupling to steering. ....
column. bolt. . ,

7. ,I~proper steering ge~r m~sti lo~d:

1. Improper oversized ·ti~es.. " ~"

2. Tire$ not uniform.

3. Tire pressure.

4. Misaligned flexible coupling (if so
equipped) to gear interference.

S. Steering wheel to column
inteHerence.

6. Steering 'column alignment.

7. Steering linkage or front axle
., spil1dle ,pins for a. binding condit~on

'. pr lack of lubrication. .

.8. Bind in frolit axle spindle thrust
bearings.' .

9. St~ring gear adjustment.

5. "Align or adjuS~ ~s ~equir~.

6. Tighte~ to specifi~at~on~

). ..

,7 ~ .Readju~t to specifi~tion.

1. Install correct tire and wheel
combination:", .

2. Install co'rrect tire and wheel
combination.

. 3. Adjust air pressure·in tires'.

4'.' Align or adjust a~ ,required., "

·5. Align or adjust as required.

.'

.6,. Align or adjust as ,required
...,·(~~150 ~- E-350): :

.7. LUbe,'inspect, adjust or replace as
, required. '

8. Lube, inspect, adjust'or replace as
.~equired.

9." Adj~st to' speCification.

CG3859-2C:

lnspectio'" (Saginaw :'Pump) , ,

.. :. ·'.l:~·e following desc~ibes th~ fomponents of the power·
steeri~g pump.,which must be._replaced regarqless of

, . ,." ... - . • 'tt i· . ; ..,:,: ,- .

refinish the 'upp~r and lower pressure ·p~~te,s, cam.'
or rotor assembly. If wear or-burring is ,evident, '
rep'ace them Wi.th new components..

••1, . " " l,

, 6. Install a new rotor and cam assembly if the slippers
are worn.

-7.' Re-use the, rotor :shaft if the trrusf faces, 'hushing
.'. diameter· 'an'd 'shaft seal diameter' are not
excessi~ely worn or scored.

,.8. i R'e-use' th~' housing ~nd b~s'hing a~_~embly, if all the.-,
threaded holes are not damaged'; bey.ond repair,
,and. the bushing diameter is n9t scor~d or worn,
0.0~.27mrn. (0.0005 "inch) over, the 17.50mm

:9..

(0.6891 inch) maximum. Repair the threaded holes
by drilling out the 'damaged threads qnd install.ing
helicoil inserts. If the bushing is. scored or

'. excessively" .worl), 'instaU a new .,housing and
bushing assembly. '.

'. Re-use the valve body'if Valve bore is· free of nick?,
scoring ..and the valve screen- is ·c~ean. ,lValve must
'all freely in valve bore. R~place valve housing and
or valye if valv~" ~ticks if) bore.' ". ,
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CONOl"tioN

Steering· General.. Service

STE-ERING SYSTEM PROBLEMS (Cont'd.)

POSSIBLE CAUSE RESOLUTION

,13-0t~11

Excessive Steering' Effort (~ont'd.)

,- • I ~ _\, '.

10. Power steering pump belt loose,'
'.'; glazed or ·broken.

·11. Power steering pump fll:.lid I,evel
and possible.leak in system.

12. Power steering pump pressure'
and \flow below.specification.

13. Air-i,n power-steering syst~m.

10. Insp'ect, adjust belt tension or,
replace as required.

11. Add fluid, tighten connections and
correct as necessary.

I 12. Gonduct pump flow and relief
pressure tests and adjust or
repair as necessary.

.13. Add fluid, tighten connections
and bleed system.

14. Co'htami~ated fluid, incor"r~ct fluid. 14.. Replace with correctly specified
fluid.

. , ..

15. Obstruction within' steering 'gear or
'. lines (including bent or kinked '

steel tubing).

16. Steering gear valve binding',or
.gear. out;.qf adjustme~t (Integral'
. Pow~r Ste~ring).

17. Excessi've ir~ternal ge~'r ·Ie~kage.

~

15. Inspect, remove obstruction(s)
and repair or replace as required~

16. Inspect, repair or replace as
req~ired (Meshload Only).

17. Inspect, repair or replace as
require~.

Wanders Side to Side - 'Loose'>"
Steering

,;

1. Vehicle .overloaded or 'ut:levenly
loaded. . .

2. Improper (mismatched) ti'res and
wheels... '

. 3. Tire pressure.

. .' 4.. Loose steering gear ~ounti~g:

1. Correct as required.

2. Install correct tire' and wheel
combination.

3. Adjust air pressure in tires.

: -4. Adjust to.specificati9n...

5. Front and r~~r suspension 5. Tighten or replace as necessary.
components for looseness,' wear or.
damag'e. .~

'.
. "'-

• i ,-',

6. Steering linkage connection~ for
looseness, ,wear or damage.

7. Loose wheel lug nuts.

8. Spindle pin (king ,pin) binding.

9. Front wheel bearing adjustl'lJ.ent....

10. Flexible coupling fractured~

11. ·Incorrect toe setting.

6. Tigh~en or replace as necessary.

7. Tighten to specifications.

8. Lubricate suspension.

9. Adjust to specification.

10. Replace as required.

11. Set to .specifications.

~2. Steeryng gear cOnditioning and, 12~ Adjust to specification.
adjustments.

GG3860-2C

·condition and how .to determine when other
compon~nts sh~ul~ .be 'replaced:.

All seals must be replaced with new components
except the rotor shaft seal which,. should be reused
unless it was leaking.. ': '

The flo~ ~~ntr91 vaiv~ assemb~y. may Q.e '.reused
unless it is damaged (score mark~, ~wear~ ,~urrs., ~tc).

'. ,Th,e housing assembly. may be .reused if t~ere IS no
damage. (scratches, burr~, etc.) at machineq surfaces,
especially mating' surfaces on O-ring seats:

If the s.haft. bus~ing in the pump hou~ing_ is scored or
'excessively worn the 'pump housifl9 assembly must be
replaced. .

The' pressure ,plate may be .reuse'd.. unless · the
V-shaped notches at the edges of the discharge ports
are damaged or ,other visual damage (cracks, etc.) is

. evident. These' n'o.tches must be clean and undam~ged
if pump noise' is to be ~voided, as t.hey 'custiion ·the
hydraulic shock when each vane passes the port.
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13-01-12 Steering, General Service

'STEERING$YSTEM PRO~LEMSo(Cont'~.)

,CONDITION POSSIBLE CAUSE RE$otfmON

11. Gorrect as required.

7. Tighten to specification.

8. Tighten and rf:lplace as required.

12: Set to specification.

13. Replace as ,required.

14. Clean and replace as necessary.

Inspect and r~place as required.

Install correct tire and wheel,
combination. "

2. Adjust air pressure in ,~ire.

3. Correct as required.

Inspect, adjust and correct as
req~irec;t.

5. Adjust or replace as required.: ,

~; 4.

:
.. 9. Inspect 'and ',replace as required.

10. Inspect, tighten ahd replace as
required.

Check tire sizes of each wheel ,to'~ ,. 1.
'be sure they, are the 'same size "
an~ type. ,.....
Tire p~es~ure_.

Ve~i~le "unevenly loaped.
• • 4,' ,.

Improper' brake operation or
a~!ustment.,

Front whe~l.b~aring adjustment
or faulty' rear wheel' bearing. '

, Broken or sagging ~pring$ ,on
front and/or, rear sLis~n~ion.

"Loose steering,gearm~~r:'tings::

, Loose, worn or damaged steering
linkage.

aent spindle or ,spin~te arm:

Bent rear axle housing' and/Or
loose, worn or damaged spring, :.
shock absor1?er and suspension
arm attaching points~ ,

Frame or'underbody out 6f, '
alignment. ' I "

Front wh~el. alignmen~:,

Belted tires (misaligned belts).

Steering gear '(alve bin~ing or o,ut
of adjustment.

1.

2.

3.

4.'

" 5.
0'

..,,-. '6..... ,...

"

7.

8.

" 9.

10.

Pulls'To One Side

4.

5.

6.

Returnability Poor Tire pressure.

Steering .c~lumn' ~Iign'ment.' , 

Steering linkage for a binding
condition or lack of lubrication.

~

Spindle ,pin (king .pi~) binding.

Tight fro~t aXle spindles.

Bind in front axle spindle bolt ,
thrust beanngs.

,Set toe to specifications.,

Stee'ring, gear 'adjustment. '

Kinked returr:' ,hose or,tube..

10. Obstruction w~th steering gear or-
lines. ",'

-1., Adjust air pressure in tires.
"

2. Align or adjust as, requi~ed.

'3. Lube, adjust or replace as
required.

Lubricate Suspension.

Lube, cor~ect as required.

Lube, correct as required.

7. Adjust,as reqUired.

8. ,Adjust to specification.

9. Inspect and repair or replace as'
required.

10. Inspect, remove obstructions and
repair or replace as requited.

CG3861-2B

The .~cam riMg '~ay be ore-used if 'it~is not damaged'
(score marks~,' cracks, etc.). -- '

The cam ring is treated with Lubri~ant which'leaves a
dull.gray-black finish on the wear,surface.',A·wavy grain
appearance inside the. cam ring ,is. normal.

:The vanes should be removed', 'from the' rotor ,and
. ex~mi'ned for wear; the vanes and .rotot may be ~eused
if not damaged. ". . ." . ..' ' ..

~ .

. The rotor shaft ma'y be reused if there is' n~ damage
(score ma'rks, excessive wear, etc~) at splines,- 'keyway,

, 'bearing and, seal surfaces'. " .

Inspecti:on· (ZF Pump) <", ~. ,

1... '" Thoroughly. clean all. pUf!1P and reseryoir '-':p~rts
,. . (~xcept s'eals) with solv,e.nt. ,Wipe:dry with a lil1t-free,

. cloth: ',.. ' ,'~

2. ,'For. 'di,sassem'bly ,and -assembiy. pT,ocedur~$, ,':.refer
to Se~~ion 13-57, Steering Pump ,Power~ZF."
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,CONDITION .'

Shaking Shift Lever ...:.- Manuai
Steering Column'" .. ' .' .

Clear Vision Cbmplair:J.' - Steeril1g ,
Wheel Spokes Obscure'View of
Instrument Panel with Wbeels in _

,; Str~ight ~head Position

Power Steering ,

Pump Noisy"

Swish Type Noise

Whine Type Noise

Clicking Mechanical Type Noise

Chatter Type Noise

Ste~ring,.General Service

STEERING SYSTEM' PROBLEMS (Cont'd.)

POSSIBLE' CAUSE

1. C,heck en'gine f.or p~oper tuning.

2. Check the steering column I.

mounti~g~'the adjacent,sh~et
metal area, the' shift tube bushin'g
and the shift linkage.

3. Check'lengine and. transmission :-.
insulators and mounts for ,/'
alignment and movement.

. ,.;?- '. \ _.

4. CheGk ,transmission shift lever.(s)
detent torque loading.

E-1?O ~::E-250 ~ E~3~O

. 1. Steeri.ng wh~~,1 mis-ind~xed on
steering column. '

2. Toe out of adjustment.

3. Damaged or twisted sector shaft.

F-150 - F-250 - F-350 and Bronco

1. Toe out of adjustment.

2. Damaged or tWiste~ sector shaft.

1. ,Check belt for proper tension' or
glazing.

2. Low fluid level and possible
le.akage.

3. Fluid flow into the bypass valve of
the pump valve housing with fluid
temperature below 54°C (130°F).

4. Aerated fluid or cam contour
damaged.

5. Check valve cover "O"-ring seal.

6. Pump slippers too long, excessive
wear of pumping elements,
excessive slipper to slot
clearance, or out of square slipper
springs.

7. Chipped corners on rotor outside
diameter or distorted slipper
spring.

13-01-13

·RESOLUTION ',.

1. Tune engine.

2. Repair'or replace the column
and/or components as required.

3. Repair, replace or adjust as
required. '

4. Repair or replace transmission
shift components as required.

1. Remove steering, wheel and .align
on column.

2. Adjust toe setting per Section 14
01, General Suspension Service.

3. Replace sector shaft.

1. Adjust toe setting per Section 14·
01, General Suspension Service.

2. Replace sector shaft.

1. Tighten or replace belt ~s
required.

2. ,'Refill to specified level. Purge air
from system. Check for leaks.
.Repair as required.

3. Normal noise.

4. Purge system of air. If condition
not resolved, replace rotor .
assembly.

5. Replace valve cover "O"-ring
seal.

6. Replac~ rotor assembly.

7. Replace rotor assem~ly.

CG3862-28

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



13·01·14 Steering General Service

STEERING SYSTEM PROB~~MS (Cont~d.)·

13·01·14

. CONDITIO~ . POSSIBLE CAUS~ ~E$OL~TIO,N

Other Cause of Noise '. 8. Improper assembly of 8. Rebuil~ pUFT.'P a'nd replace
components such as slippers. . components as requ,ired.

9. Imperfections on rotor o.utside 9. Replace rotor asse'mbly.
" diameter Or rotor end surface.

10. Damaged rotor splines-·;· " 10. Replace rotor assembly.

•~ ~ # 11. Hairline crack on cam inner 11. Replace rotor assembly.
surface. :

.'
12. Interference between rotor and 12.' ,Replace rotor assembly.

cam.
.. -

, '

13,. 'Excessively worn or scc;>red t~ .. Replace rotor assembly and
pumping eleme'nts and· pressure .' pressure plates.

-, , . plates,.. '

CG3863-2~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



13-01-15 Stee'~i~g .Gene~al Service

. AUTOMATIC TRANSMISSION SELECTOR .
SHiFTER LEVER HARDT.O ROTATE (EXCEEDING 37.8N OR

8.5 LBS. AT SHIFT LEVER KNOB) .

13-01-15

. ®~ GO to 6..

~~ GO to 2.

TEST"STEP

1 I LUBRICATE SHIFT ,LINKAGE

• ,Lubricate the,' shift lint<age with Long-Life Lubricant
C1AZ-19590-BA·.(ESA-M1C75-B) or equivalent.

RESULT ~ ~ , ACTION TO TAKE.

2 ,I VISUALfNSPECTION

• Inspect for bent rods or levers, damaged bushings.

3 I CHECK SHIFT EFFORT

,• Disconnect linkage' at the adjusting stud and check
:shift effort at· shift lever knob. Shift effort must be
below 8.9N (2,lbs.)

4 ' I BEARING RETAINER FIT

®~ GO to 3.

~~ REPLACE bent or
damaged rods, levers,
bushings ~nd/or as.
required. GO to 6.

Shift effort . ® ~ GO to 5.
below 8.9N (2 Ibs.)

Shift effort ..~~ GO to 4.
at or above 8.9N
(2 Ibs.)

• Remoye the lower bearing retainer and, check the
rotational fit to shift tube.

4a I SHIFT SOCKET FIT

• 'Check'the rotational fit between the shift socket and
flange. '

4b I AXIAL ~LEARANCE

• Check' for 0.127mm (0.005 inch) minimum axial
'clearance.between socket and-flange.

Bearing' retain'er
rotates freely in
shift tube

Bearing retainer
binds during
rotation :

Shift socket
rotates freely

Shift socket
binds during
rotation,

Clearance at or
below O.127mm
(0.005 inch)

Clearance above
0.127mm
(0.005 inch)

®~ GO to 4a.

~~
.. ,. .

REPLACE shi'ft tube
assembly or retainer.
GO to 6.

®~ GO to 4b.

@~ REPLACE shift socket
and/or flange as
required. GO to 6.

®~ DISASSEMBLE the
steering column and
REPLACE the shift
linkage as required.
REFER to Section 13-06,
Steering Column.

~~ REPLACE the outer tube
assembly. GO to 6.

CG3129-2E
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, 13-01-1'.6 ~teering G.eneral Servi~e'

AUTOMATIC TRANSMISSION SELECTOR
z~, SHIFTER LEVER"H~FiD TO' ROT~TE. (EXC~EDING,37.8N OR

8.5 LBS>AT SHIFT LEVER KNOB).(Col'Jt'd~) .
J .". • • t

.' TEST STEP

5 I TRANSMISSION SHIFT EFFORT

• Attach the fish scale to the adjusting stud. Measure
the force required to shift the transmission.

...-,.

. ,'Ot ....

Sa I RECHECK·SHIF:TEFFORT

RESULT .- I~ ACTION TO T:,AKE

J • "'t.., • :.' ...

Shifting force le~s than, ~"~ INSTAL~ .nut on the
86.7N (19:5 Ibs.)·~ '.'-, adjusting 'stu(fand

ROTATE stud by hand.
If stud does .not rotate
freely, REMO\1E:'c'-clip
and LUBE "under stud.

,.. GO to 6;J'

Shifting force greater ~ GO to Sa. ,
than 86.7N (19.5 Ibs.)

f,

~ I
.- ....

.,-
...... ~:...-

• Disconnect the shift rod at the transmission lever 0 Shifting force less than
Attach a fish scale to the transmission lever and'te$t ,77.8N (17:5 Ibs:) .
shift effort. .-; . , " : .

~ _.R.EMPVE t~h~ ·~encran.~,"'
support bracket from the

··transmission and. LUBE
the bushing thoroughly..
CHECK'::all other'
bushings for hard,
rotational effort. GO to 6.

..:
I '.

Shifting force greater ~ . ~", 'Condition is, ~ssociated
than 77.,~N (17.5 Ibs.) . _Wit,h tran.s,mi~sion.

REFER to Section 16-10
General Manual"
'Transmisio~n .Service
under Diagnosis.

6 I VERIFY 90ND.1TION,

I'

• Replace any bushing or 'c'-clip that was :
disconnected and adjust lilikage per appropriate
,section in Group 16. Retest for correct shift effort.

. .. ; CG3685-2B

YI, ' .. f" .f ........ •••

• .r"'
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SPECIFICATIONS'

STEERING .TORQUE ,UMrt"s

, .Steering ,General Service 13.01.17 ,:-t;~

F-150 - F-250 - F-350, F-Super Duty - E-150 - E-250 - E-350 AND BRONCO

Descri'ption Model " Torque (ft-Ibs) Torque N-m
Steering Gear to Frame - Power and Manual All 44-66 68-88

Pitman Arm to Steering Gear .. All 170-230 230-310

Drag LinklTie Rod End Studs AU " 52-74 70-100

linkage Adjusting Sleeve Clamp F-l50 - F-350, E~l50 - E-350, Bronco 29-41 40-57

Unkage Adjusting Sleeve Clamp F-Super Duty , 60-93 ' 81-126

Power Steering Support Bracket to Engine or Ale Bracket·, E-l50 :- E-350 (8 Cyl.) 30-45 41-61

Power Steeriflg ~djusting Bracket to Support Bracket 'E-l50 - E-350 (8 Cyl.) 30-45 41-61

Power Steering Pump to Adjusting Bracket E-l50 -'E-350 (All) 30-45 , , 41-61 '

Power Steering Biacket to Engine E-l50 - E-350 (6 Cy'l.) 40-60 55-61'

Power Steering Adjustif)Q BraCket to Brace E':l50 - E-350 (S'Cyl.) 30-45 41-61
"

Power Steering Cooler to Frame Bracket -, E-l50 - E-350, (All) 11-16 ~ 15-21

PoWer Steering PresSure Hose (Pump) ' .. E-l50 - E-350 (All) 35-34 34-46
(Gear)

~

eower Steering Pressure and Return HOse All 20-30 27-41

Range and Insulator,Assembly to Steering 'Ge~r F-l50 ~ F-350, Br~nco 25-34 34-46' "

Coupling Shaft to Steering 'Shaft F-l50 - F,-350, Bronco 35-50 61-80
"

Range and InsUlator to Steering Colu!1ln ',E-l50 - E-350 14-21 18-28

, S~ng Wheel to Steering Shaft All 30-42 41-56 '

,Support aracket to Steering Column, "
All 13-20 18-27

Steeriilg Column (Support· Bracket to' Pedal Bracket)' F-l50 - F-350 13-27 18-37
8-20 11-27 ' "

,.
, , F-l50 - F-250 - F-350 ~13 " '12-18'Steering Column (Floor ~ningCoverPlate to Roor) , E-l50 - E-250 - E-350 . 8-20 11,-27

Steering Column (Floor Opening Cover Plate 'Clamp) ,F-l50 - F-350, Bronco' 8-18 11-24

DesCription Model Torque (ft-Ibs) Torque Nem

Shroud ' . All - 10-15 1.1-1,.7 .

Ignition Switch' to Steering Column
~ , ' 'All 40-60 4.5-7.3

Range and Insulator Assembly to Steering Gear E-l50 - E-350 20-35 27-47

CG1766-2Q
!

'POWER STEERING PUMP SPECIFICATIONS -- FLOW AND PRESSURE - CHART I~ FORD CII PUMP

Minimum Flow @ 740 PSI Minimum Pressure Relief
~.

' I Maximum Pr.-ure R~lief

Pump LlterslMlnute Gallons/Minute kPa 'PSI kPa ' PSIModel ' ,7&<>C + -15°C 1700F + 5°F

.HBe-JX . 5.3 1.4 8960 1300, 10542 1530

HBC-JY 5.7 ,1.5 9300 ,1350 10542 1530

CHART II - SAGINAW PUMP

"
Minimum Flow @ 62()PSI - Minimum Relief Pressure Maximum Relief Pressure

'Pump LlterslMlnute GalionslMinute kPa PSI ~ kPa OJ PSI
Model 76°C + 15': 1700F + 'soF

HBA-HAlHB 6.8 .: 1,.8 8620 1250 9997 1450

CG2935-2H ~:

SPECIAL SERVICE TOOLS

° SPECIAL SERVICE TOOLS °

Number ,Description .~ . ' " Application

T63L-8620-A, ,. , Belt Tensio~ Gauge Universal

D79L-33610-A : ,. . Power Steering Pump Analyzer All Vehicles

CG3681-2D

ROTUNDA EQUIPMENT

Number Description

01+OQ20? Power' Steering Analyzer

014-00230 Power Steering A~alyzer , ~
~ .

CG3682-1C
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13-06-·1!,. _Steering Column-Shif·t Rod With,n' Tube 13-06-1 .

SECTION 13-06 Steering. C~.lumn~Shift Ro~ .,Within, .y'ube ,,:, ·.... , .,'.. .... ' . .... ,·

PAGE~ .., -, ~.SUBJ.ECT .. :; PAGE,' SUBJECT _'" .

ADJUSTMENTS' .\ ; REMOVAL AND,··t'NSTALLATioN '
Automatic Transmission Selector Indic~tor ' . .-:' ';,' . :l., .~ Column Lock Actuatqr···a·nd Steering: Wl:1eel _ '..

(PRN·D~.1) '(PRN@D1>' .and· (PRN@21) 13-06-2 . . . Lock Pin ;: ~'-.. ;, .. -.. ~~ <.. '~ :.~ ~·13-06-7
Ignition S'witch IAdjus.tment . ~ ~ ' 13~O~-2 '. . FloJor Opening Cover· Plate, : ~ 13-06-7
Ste~ring"Column Alignmer:'lt ; . .- 13-:06-2 - Ign'ition ·Lock Cylinder Assembly (With . '., .
'E-150~E-350 ~ io ••• It ••••••••• 13;;"06:2 Key) ~ .-~.. ~ . ,; : ' ' :..'. ~ 13-~6-8

F-150':""F-350, ,Bronco and F-Super ' Ignition Lock Cylinder (Without 7Key) " ~ ~ .. 13-06-8
. D.;.ty '.....<....,•. '.~ .--.' .•......•.•...••. 13-06-2 --. Ignition Lock Drive G.ear .,~' .. , ~ .. - <~,'. 13.-06~1.1

Steering ·Whe·el. Alignment For Spoke . .\ L~wer Bearing Retainer .. ',:'.. ~ .; ~ ;;' ~,.:. 1~3:06-7
'Position~Clea'r Vision ;: 13-06-2 , -- ',.' :·F-150-F-350, Bronco and- F-Super --'
E-150~E-350' ~ . ;' '. . . . . . .. 1'3~06-3 ::: ,'. - " ..; Duty ' '-. ,; ~ ..: .. .- 0 ••••: ••• :,. ,-. ~ '·13~Q~,:7
F-150":"'F-350,. Bronco and F-Super .. ;' Ma'nual Transmission Key'Release' Button,' " .. '

, - Out,y" 'J' • ' : •• ~ ••••••••' .'••• - •• '13-06-2 " and .,Lever •............ ' ' ~ ~' ,,4 •• 13-06-11 .
DESCRIPTION . ·Steering Column - ;~ ; ..~ ~ .1 •• io ~ 13-06-4

Steering 'Column : 13-06-1 E-150-E-350', .~ . ;or• •' •••' ••.••• ~' ••••••' ••••.•• 13-.06..6
DIAGNOSIS AND :TESTING' - - ;~ 13-06-1 . f-150--F-350, Bronco and F-Super
DISASSEMBLV AND ASSEMBLV -. )' .. ·Duty .. ~ .... ;, .. ':'~ ...' ... '. ~ '.... ~ ..'.. ~ . :.' 13-06-4

Non-Tilting Steering Column .. ~ ~'13-06:'12 . 'Steering' Intermediate Shaft. a'n~ Flex. ,..
Non-Tilting Ste~ri~g Column.'Flange and' . ~ Coupling ~~' ~ . : ~:- . ~'~ ' '.,.' 13-0'6~4

Locking ,Mect:tanism Subassembly : ~- ~ 13-06~"l5 . F-150-F-350, ·Bronco ~ '. . .. 13-06-4
Steering Column' Lower Bearing Retainer. "Steer'ing Wheel ". ~ ~ 13-06-3

Subassembly' "' " .. : . .. 13-06-,~~!.- . .'Upper Components-Ste,~ririg.CO~l:Jmn: '. -.+

St~ering Shaft 'and Anti-Rattle .Clips 13~06~18'"'" .. -Upper Shaft Bearing,- Flange, and Shift .
Non-Tilting Column " 13-06-18 . Socket/Flange Extension 13-06-7
Tilt Column ~ ~ ,13-06-1~ .SPECIA~ SERVICE TOOLS :'. '.1 •.•.• '•• ~ •.• ~ •••, • •• 13-06-19

Tilt Col~mn ~;~ .. ~ .> .. ", ~ " ~ .. ': ,,' ~ ~ ~,1:3-96-~t5.,:.· VEHICLE A.P~L,IYATI9~' . ~ ",._~ ~ . ~ <.' •• 13·06-1
Tilt· Mechanism' Upper Shaft, Bearings, and" ;-. .. .. . ,

Flange Sub-Assembly ; 13-06-16 t.. :.: ' '~'. ., '-'"

i. ,

VEHICL'E
i

. APPLICATION" ,

. Applies to F.-1.50-F~350,.f~-150~E-350, B~9r)90 ~nd F-
Super Duty. Vehicles. .t ,. ':4 . ',.' ,'.~

DE.SCRIPTION ~

Steering Column

F-150-F-350, 'Bronco and F-Sup~r Duty

The F-150-F-350, Bronco and F-Super Duty
vehicles are equipped with a slip-joint' coupling shaft
which attaches between the steering gear and -- the
steering column I.ower sha~t. .The column itself features .
a· concentric ·outer tube, internal shift tube, and steering
shaft. The compo'nents a're- desig~nep. to collapse in the
event ~~, an- accident. .

Once the qolumn is collapsed, a new column ano
support bracket must be installed.

E-150-E-350 . ,

The E-150-E-350 vehicles are eq.uipped with a
steering column which attaches the steering shaft
directly to the steering gear. The colum'n design
features a concentric outer tube, internal shift tube, and
steering shaft. The components are designed to
collapse in the event of an accident. '.

':Once the column is collapsed a# new column and
support bracket must be installect

E-t50-E-35~,,~]:~1~O~F-350, Bronco and" F-Super
D~ty " .:~ .' '- .....\... . :- ~;' .

.. . Four steeri'ng column versions. are ;offered~ 'There are
_ tyvo..t!x~Q .wheel> (non-t.ilting) ·columns; manual 4-speed '
'floor shift, and automatic column shift. There are-two tilt
columns; manual 4..speed floor shift and automatic
column ~hift. The tilt· columns feature five driving

.positions (two' up, two down, and a ce.nter position).
80th fixed and tilt columns feature. an; ~mergen.cy
warning flasher .Gontrol,.· a turn signal indicating. switch
-with lane change position, and 'are equipped ..with an
anti-th~ft ..device Which 10G~s. the st~ering system anq,
on automatic ", transmission equipped vehicles,,·:the·
transmission Ii'nkage. . '" "

DIAGNOSIS AND TESTING. . .
Refe't,·to· Section,. 1.3-01 ; Steering~Generat' Service, ..

for -diagnost~.? ,·and .!~sti~g pro~edures ..· '. I· ,- ~ •. ,

ADJUSTMENTS "'~.

NOTE: H~'the flexible coupling has been driven in a n6n~
flat condition for more than 10,420 km (12,000 miles), it .
is recommended that it be. replaced.
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13-06-2 ,S~eerin~ ,~olumfl.-Shift Rod, Wit~in Tube ' 13-06-2

.. ~ . . .

Steering Column ~lignment"

F-150:F-3~.0, Bron~~a~d 'F-Super ~uty .',.
There" is<: flO alignment- adjv'st~eh~ 'of the,...steedng ,

colu~n.. and ,coupling sha~t.'·Alignment,is maintaine'd.by
the slip-jbint'coupling, sh~ft attach~ng ,the,' steering
colurr:ln to the' steering gear. ,."1 ,misalignment. exists,
check' for. indications of, damage, 'such· .as~ bent or,
displaced components., For proper installation follow,
procedure described in ~ this Section.

E-150-E-350', ..' ~:;

: Any str~s~ ·6r·,misalignment. in' the steering'; ~Jlumn
tube', ',and, $teering: ,~shaf~ shoLJlp b~o ~Iiminated b~'fore

checki':19 .th~o ste~ring gear··a'djus~ments~ . 0 #', """, ,

1. LoosEj,,:'ttie two bolts attactiing ttie,ste~:rihg column
bracket to the brake and clutch pedal ,support.

2. Loosen the steering column opening cover pl~te-'

to-da~h,'panel ~bolts. (5). i.'" ' ~:'~.'

3. ~oosen)he steering column opening, cover clamp,
,bolt. ,'t o

-:::':',;':.. : ~ \ ' , <,' " . " , ~ "'~I •

4. V~dfythe~~coup,iing pin, to' fI~nge ,cut-out "~I~ara~ce
of 4.06mm (0:160 inch) (Fig:' 1). ',',' :> .. "

5. If required, loosen and 'retighten the flange
cQupling' nuts to 19-28 N· m (14-21 ft-Ibs). t

6. Tighten the steering' column-to-support bracket
bolts to 26-36 N· m (19~27 ft-Ibs).

7. Tighten the steering column f~oor opening cover
plate-to-d~sh panel bolts. to 16-2~ N· m (12-'18 ft-Ibs). 'r <, • ',; , , ,,' .,

8. Tighten the 'steering coiumn, opening cover clamp,
'bolt 'to 16-24 N'· m'(12-18 ft-Ibs). . _, ' ,,

." .,. J, ' '. •• •

Automatic Transmission "Selector Indicator
'(PRND21) (PRN@D1) and (PRN@21)

F-150,-:-F-350 arid Bronco

FunctionalT~st' ,I,: _ ~ - "':'':; ! ~

NOTE: ',\.)se the'following procedure to deter~ine'if the"
Automatic· transmission s~lector indicator or the shift
control Linkage needs, t9 ·be adjusted: :__ :-: '
Position the select<;>r lever fn @ (D for C6) .arid' hoid' th'e"
lever downwa'td against the "in,ternal steering column'
stop. If the indic~tor flag totally. fills, the. rectangular.
adj~stmen't winqQw, then '_ the,' selector"indicator ,is
adju'sted Gorrectiy. Toe shift contr'ol linkage must; ne)W
be adj~st~d. ~s det~il~9' in ~ectionl 17-02, Shift C~,h,t~ol

STEERING
SHAFT

LOWER
FLANGE

FLEXIBLE
COUPLING __._~ ......

", SAFpE
I

NTYS '. i'-/ 11 ..' , " .' 4,06mm
~ '-'---(0.160 INCH}

,. " VIEWED FROM TOP' SrUM, : G2~7.1G
OF STEERING'COL:UMN

FIG: 1 Flexible Coupling Alignment E-1SQ-E-3S0

Linkage.' ff the indicator flag' does 'not totally" fill the:
rectangular adjustment window while tne sele9t9r.lever
is held ~gainst the stop, then continue. with the following
adjustment. '

.. '
~ \1

Adjust~ent. '.'

Refe'r to Fig., 4.
· Adjust the indicator flag' alignment in the following.

steps:

NOTE: The shroud must b~:, ~:emoved. ,
1. With t~e engine stopped 'and ,the parking brake .

applied,plaC'e 'the transmjssion selector lever at '
the \st~ering column in the @ position (0 position
for C6 t~ansmission) and hold the lever against the:
stop by. applying -an 8 pO(Jnd weight 'to the selector:
lever. .

NOTE: This adjustment must 'be 'made in the @ position I

only (O.for C6). ,
2. Place the caple lo'op over 'the retainer pin on the

,shift socket casting (Fig.' 6)., ,Place the cable
bracket, in the "T" slot in the 'column 'outer tube.

3. Adjust "cable bracket' in slot: u'ntiL the indidat.or flag
totally fills the rectangular a1djustment ,under'the @
(0 for C6).

4. Tighten bracket screw' to 2.25 "N· m' (2,o~, in-Ib)
without disturbing the flags positio~:'~~I~ase I~yer.' ,

5. In .all ",R", "N", "2", and" 1" or "R,~', "N", "0" ,
and '.' 1", the indicator flag should t6t~lm~J(~~.D~.1
shift position'letters or' numerals. ,A :.,' -',~>',

NOTE: After the shift lever indicator flag has-' b~~(l,
adjusted the r:nanual linkage' must be checked ~s

detailed in Section 17-02, Shift Control Linkage., .

Ignition Switch Adjustment
The ignition switch' is operated by a rod through"the.

lock actuator rack and pinion drivefl by 'the key cylinder.
Rotating, the' key clockwise' from the full counter
clockwise stop, the positions are: ACCESSORY, LOCK,
OFF, ON, and START., .

If the switch is properly adjusted:
(a) In ACCESSORY, ,the accessory, circuit is

operative and the steering wheel i~ ,locked. .
(b) In LOCK,' all ignition switch e~ectrical circuits,

are inoperative and the steering wheel is,
locked. '

(c) In OFF, all ignition switch electrical circuits are
, ~noperative and the steering. wheel is ~nlqcked'

, :for all gear shift lever positions. -
(d) In ON (RUN), all ignition switch circuits (or'

"Accessory" Circuits) are operative except the
,starter 0 circuit and warning lamp, proof, cirGuit,
and '~he steering ,wheel is unlocked. l-;"

(e) In START, the engine ignition, warning lamp
proof. circuit ,and stC!rter ;Qircuits." ~qly are
operative 'and the steering', wheel is ur:lIocked.,
If the sWitc'h is out of adjust~ent see. "S'ecti~n'
33..71, Ignition'Switch::.under Adjustments:

Steering WheelAlignmen,f. for Sp~ke .' -,.
Position~C~ear Vision
F~150-'F~350, Brqnco iind. F-S:uper Duty' ,,;.,'

'Steering wheel clear vision' (Figs. 2 and" 3) is presetat
vehicle assembly prior to toe-adjustment and cannot be ':.
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13-06-3 $teer,i~g .C()lumn~Sh,ift .Rod .Withi~ ·tube'· 13-06-~

.....f

FIG. 2 Acceptable' SteeringWhe~1 Po,sit~on~Meas.ured
From Norma.1 Spoke A,ngle F-J~O-F-350,
'Bronco and, F-Super Duty . ':.

," • :.. l ~ • • .. •• ~ ~ <II' I

E40D .

P R N G D 1-; t. ':"THE INDiCATOR FLAG MUST
FILL THE .QOR,D POSITION.

C6

. SELECTOR I~DICAT~R'~~jUSTMENT
'.. AOD.,

.. .~

" G3849-1C

"WHEEL
:;.CENTERLINE TO
BE WITHIN 5°'

~.--.-~.~,OF VERTICAL.
PLANE AFTER
TOE-IN IS
~DJUSTEO

CENTERLINE

GROOVE ON STEEL HUB OF :' "
STEERING WHEEL AND M~RK ON T9P, .

, END OF STEERING SHAFT MUST ' '. . ',~

BE IN LINE TO PROPERLY ALIGN ~~ .' ."

STEERING WHEEL SPOKES STEERING WHEEL NUT SHALL BE:

CHECKED FOR MINIMUM
SPECIFIED TORQUE WITH HAND .

----~ TORQUE WRENCH

FIG~ 3 Acceptable Steering Wheel -Installatiori
Measured, From 'Normal Spoke. Angle, E-150-
E-350 .; .. :( "1' .

adjuste~f by remo\(ing the steerihg wheel an9 reindexing
the steering wheel' 'and steering shaft. Matin'g flats on
the wheel· hub ',and steering shaft assure 'that
misindexing of. these: components ,is prever:lted. The

. alignment of the l'Jotches on the st~ering wheel hub~r'1Q
steering shaft confirm 'correct orientation.~"· c.'·. '. ~.'

Positive indexing of intermediate $h~ft <p6t ,joint-to,
steering shaft and flex 'coupling to intermediate shaff
are additional feat~res ·:to assure, correct. assembly.
These are noted,·as fqllows: Refer- to Fig. ;5.

FIG. 4 Selec'tor Indicator':Adjustment'

~ .Po{,:j~i~t'alig'n~ent ~otch':.is·at. 12' 0' cIO~R' when
steerin'g wb~el is··in straight-ahead position (refer to
Fig.' 5). . . . .'

Resolve t~e' ~i:~.ar visiqn· c~m:p'laif;lt by re~adju~·trng toe
. as described in Section 14-:-01, Suspension. ·General
Service!~~,. .,,' : ",

REMOVAL AND' INSTALLAT~ON

Steering Wheel-
, ;

f-150-F~350 ~ndJ E-150--E-350

I '. Removal' . ~,.,

- 1. Discon.~e9t'~hebatte~ygrgund' cabl~.

2. Remove one' screw, from,~the underside of each
'steeriog wheel spoke, ""an'd> \ift the horn 'switch:
'assembly (steering' wheel- pad) from· the ,steering~

whe~I.,J... ::',. ,- j, " ;,' ~'. . '; - ••

G6342-1B
, I:,

'. . t.) ..~ ~ '.

,~." '.:': :.

,.
E-150-E-350 .... .,. '. ~. \ .

S'teering wheel clear vision':(f::'igs'2 'and 3) is preset at';
vehicle assembly prior to··toe-adjustment and canflot be
adjusted by removing the steering, wheel and re,in~dexing.
the steering :.wheel and steering' ·shaft.. Mating 'flats oq:
the' wheel hub: and ste'eting" shaft assure· that

. misindexi~g of these comp'onent·s~: is prevented,~ The
aHgnm~nt .0t.Jhe notches' on. the steeri.ng, ~he~Lhub -and

.steering ~,haft_ .confirm Gorreqt :ori~ntation .. " ~, 1.1 '. "

. P9sitive ..J~dex~-ng. ,of' ths'·1:flex: ·c~.up·li~g ,6 th~~, ~te#~ri~g ..
g~~r ~od 'steering' c6lumnfl~nge' are additiona.1 features
to' assure·.correct':ass'em·bly.. ··-rhe small'pin 'on the: flex .
cou'pling 'is at 12 o'clock when steering wheel"is in the
straight ahead .position (Fig. -1 ).-- ~

Resolve any clear vision complaint 'by re~adjusting toe:
as described" in' Section 14'-01,~..Suspension General',
Service. .. , .

WHEEL CENTERLINE
. TO BE ·WITHIN 5° ,

I - OF VERTICAL '
PLANE 'AFTER .

': TOE-IN IS ADJUSTED
CENTERLINE

STEER'ING WHEEL
NUT SHALL BE

,,' CHECKED. FOR',
MINIMUM SPECIFIED

TORQUE WITH .
~,HAND TORQUE

WRENCH
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13·06·4 Steering Column-Shift Rod Within .Tube 1"3-06-4

G3126-1D

FIG. 5 Intermediate Shaft Installation 'F-150-F-350,
Bronco a~C:t F-Super Duty

3. Disconnect the horn switch wires by pulling the
spade terrtlinpl from the blade connectors. On
vehicles equipped with speed control, squeeze or
pinch the. "J" clip ground wire terminal firmly and
pull it out of the hole hi the steering wheel. Do not
pull the ground terminal out of the threaded hole
without ~queezing the terminal clip to reJieve the
spring retention of the. terminal in the threaded
hole.

4. Remove the horn switch .assembly.

5. Remo~e stee~ing wheel retainin9 nut.

6. Use Steering Wheel' Puller, T67L-3600-A or
equivalent and remove steering wheel from shaft
Do not hammer on the steering wheel or center
shaft or use a knock-off, type steering wheel puller
as· either procedure will damage the steering
column.

Ins'tallation
. -.

Place the steering wheel on the' steering column
upper shaft, so that thernark and- flat on.the steering

. wheel is in line with the mark and flat on the steering
c,olumn center shaft.

" "

',1. Install a, steering wheel lock nut. (38?412-S2 or
equivalent). Tighten· the nut to~ 41-56 N· m (30-42
ft-Ib).

,2. Connect the horn and, speed control wires (if
equipp~d).

3. In~tall the steering wheel horn cover pad. Tighten
the screws to 0.8-1.2 N· m (7-11 in-Ibs).

..... .--. '....

4. Connect the negative (-) battery cable to the
terminal.

5. Test the steering column for proper. operatio'!.

Steering Intermediate Shaft ·and Fle'x
Coupling

F-150-F-350,' Bronco

Removal. ,,' .

Refer to' Fig. 5.

1. Remove bolt and nut connecting intermediate·
shaft' to steering column. ' .

2. Remove the cover from the .·flexible coupling. ..

3. ~emove the pinch bolts and disengage the lower"
end 'of' the intermediate shaft 'from the steering
gear.

Installation ·-. 'i

1. Install the intermediate shaft to steering gear and,
. tighten, the pinch bplt to' 34-46 N· m (25-34 ft-Ibs).

2. Install the cover over the intermediate shaft and
'attach- to steering -gear, ' ~

3. Attach intermediate shaft to steering cOlurnn.:
Install bolt and tighten to 34-46 N ·m (25-34 ft-Ibs).'

Steering Column

F-150-F-350, Bronco and F-Super Duty

Refer· to Fig. 6.

Removal

Set parking br'ake before proceeding. Also remove'
the battery cable from the negative terminal.'

1-. ~- Remove bolt and nut attaching ,if1termediate shaft
, to steering ·column. . -

2. .' Disconnect shift linkage rod(s) from column.

- . 3~' Remove steering wheel as outlined in this section.:
If a tilt steering column is being serviced, the
steering wheel ,must be in'the full "UP" position
when it is removed, be sure the full." UP" position
is attained.

4. Remove the steering column floor o,pening cover
plate screws. .

5. Remove shroud by loosening screw at bottom,
selecting position "1" on automatics and
spreading shroud open. .Pull shroud out of

. instrument panel opening, while pulling up and
away from cO.lumn. . ' ..,.

6. Remove' PRND21 indication actuation cable:
(automatics). ' ., ,~ .

7. Remove the instrument panel colump,: opening
cover.

8. Remove' the bolts attachfng th~ column suppor~
bracket to the 1 pedal 'support bracket.·~ '.

9. D'isconnect the turn signal-hazard 'warning and"
ignition switc~wiring harnesses. _~ ," . :

1O. Remove column from vehicle. . "

,11 . Remove column support bracket from steering
column.

Installation

1. Attaph steering column support bracket making
sure, .turr=l signal-hazard. warning ..wiring is ,on
outboard side of column. Tighten nuts to 18-51
N· m (13-38 ft-Ibs).

DAVE GRAHAM INC. - 2012 
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383481

(18-51,N-m
(13-38 FT-LB)

STEERING. WHEEL
3600 .

0'. ,

VIEW FOR INSTALLAtiON
OF AUTO COLUMN '

., ,

< IGNIT.ION
LOCK CYLINDER

'. llA606

SPRING PIN' ..
AUTOMATIC

TRANSMISSION
390022-S2

SHIFT LEVER
7202

TRANSMISSION
INDICATOR

(AUTO ONLY)~<.:
78053 ~'-::::""Z~'

J~NUT ~>1~.~/
388720 .

STEERING
COLUMN ' '''\--'~I

7200

BOLT
.N605802-S100

45-68 N-m
(33-50 FT-LB)

1---- 1
L..;..._:-~-l

-. FOR. INSTALLAnoN
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SAME AS MAIN VIEW
EXCEPT AS SHOWN

·N r.,~'D'.'I I

'~n

THE INDICATOR- FLAG MUST TOTALLY
FILL THE ADJUSTMENT WINDOW

UNDER, THE@ .
°(0 FOR C6)
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• • 1":1" ~

1 .~ ~

STEERING
. COLUMN
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fl'

STEERING
COLUMN
SHROUD
3C771

STEERING
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. VIEW v

VIEW SHOWING TRANSMISSION
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FIG. 6 Steering 'Column Instaliation~F-,15'o-F-350, Bronco i and F-Super Duty
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Steering Column..;,-.Shift Rod Within Tube 13·06·6

2. Start the floor opening cq.ver clamp bolt ,and"press
the pl~t~,..,uf')til cl~mp, flats touch the stops on
column outer tube: ", "

3.. '. Ldad co.t~'m·n into ~ehiCle ·through opening in floor.
. . ~ . . - ~ . ~.

4. Connect turn signal-hazard warning and ignition .
s~itch wiring h~r~~s~~s~ " ' .

5.··· " R'aise"~colunin up ·'to' '!pedal support bracket and
hand start the 2 bolts. ' .:".:.

6'~, 'Fasten floof'openih~icover 'plate to floor. 'Tighten
to 8-14' N· m '(6:'10 ff·'lbs). . ,. ,. .

7,~;,,7'.;·'Tighte~n· "ihe:<2 ~upport: bracket bolt~ '2:6~37 'N· m '
" '.<19~~7 ft7'bS). , : ~ , ,. - ' . . '. I . '.', . ,

.. ' '--".. ' ~.' ,-'" . . . . . ,.. ~ . (

8...... Tighten ,the cover r plate' clamp. ,b0lt' 11-24·- N· m
'(8-18 ft-Ibs). '

9. ~ h1stcill ana ~a:ajl:ist.,the PR'ND21 .indication aGtuation
cable on automatics· as described in 'this Section.

10. Install instrument lJ~anel steering· coluf')1n opeFltng
cover. .

11. Mo~nt shroud .. 1?Y ~s~le~ting'. position' "f"" on'
·'.;i·automatic transmiss,iq,n's,. spreading '~hrouq a'round

steering column and tnrdugh Opening in i.nstrument
: , " panel. Post ,on.:interior..;will .index- shroud when

properly positioned."

12. Tighten screw at ,bottom of ,shroud 1.1-~.7 N· rn
(10:'15 in-Ibs).

13. 'Attach shift linkage rod(s) to column.

14: Fa~ien ~ intermediate shaft to steerin'g G.olumn.'
.Tight~n t~ 46-68 N· m ..~35~50 ft-Ibs).,

S~e.ering Column
'.. "

E·150-E·350

Refer to Fig. 7.

Removal

1. Set the parking brake.

2. · Remove the battery.' cable from the negative (-)
post.·

3. Remove the 2 nuts attaching the flexible coupling
to the steering shaft flange (Fig. 7).

*,.' J 1

4. Remove. the shift linkage rod(s) from .the steering
column.

'5. Remove the steering whe'el ·as described in this
, Section. If a tilt steering column is to qe serviceq,
th,e steering wheel must be in the full '''UP''
p'a~ition when it is remoyed. -Be sure the full "UP"

... pas,ition' is attained~

" 1"': ' '.

G3432·2E

STEERING
COLUMN·

3C529

FOR 4 SPEED TRANSMISSION :
VIEWY

STEERING
WHEEL
3600

NUT-382412
a........~~---------- 41-56 N'm

'(30-42 FT-LB)

~
VIEW Z

VIEW Z

SHROUD SCREW
55927

NOTE: J" "

SHROUD PIN MUST BE .ENGAG~D

IN UPPER HOLE IN STEERING
'COLUMN BEFORE INSTALLING
SHROUD SCREW

~'

/ ~/.

" )' ,'\

. UPPER BRA.CKET/·....... ,"
ASSEMBLY.:3676 '.

, '~'OlT-383481'" • - '.
, i8~51 N'm ',' '. ~~lT

: (13-38 FT-LB) . ~ -'2~-37 N'm

. (19-27 FT-LB)

PIN "j

AUTOMATIC
TRAN'SMISSION' IGNITION LOCK

,3~0022,-~2 , CYLINDER·llA606

TRANSMISSION
SHIFT" LEVER'

7202 .

4-~". _;' ,. r ..

AUTOMATIC TRANSMISSION SHOWN '. :'~ , ~:

MAIN VIEW ..

VIEW Y
',; i.

:.'.

SCREW AND
.WASHER-57140'

12-18 N·m
)~:1~ ~~LB)

TURN SIGNAL
':AND EMERGENCY

SIGNAL SWITCH
_. ," A~SEM.8~~,-.1.~830~

• '~, , I,

, ~ .,' :

FIG. 7 Steering Column Installation-E-150-E-350
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6: Remove the steering column floor 'opening cover 3., I Remove~the bearing' -retainer ,assembly.,

plate screws.' In~t~lIatlon':"'While'Column h('ln Velji.cle, .
7. Remove the shroud oy loosening the screw, .at the . "

bottom. Place the shift lever in "1," ,on automatic 1. In$tall the bearingre.tainer ass,embly,. on ,steering
transmission mQdeis.· Spread the, shroud and 'shaft aligning flats on shaft with flats \on shaft
withdraw it from the instrument 'panel o'pening 'retainer. ;", , :,' ~, ... ", I

while pulling up and away from ,the Golumn. " ',_ 2. Slid~ bearing retainer onto' shaff'arid into pesition,
8 Remove the instrument cluster' column open,'n'g .' being careful r:'lot toco~pres~. telescoping steerin,Q .

. cover. . " shaft.

9. Remove 'the 2 bolts attaching the column bracket 3 .. ,,';J;aster tbhe"1~4ea2r~n3'gN~~etain(1~2r ~2aOs~~mlbb'Y) to colu~n
to the pedal support bracket. 'outer tu e·- · -. ",~ m· ~,;In- s. ',' ,

10. Disconnect the turn signal-hazard warning and 4." ,cente
d
rli

2
n
O
e 30f co(uOP8Ii~9, S

h
h8:f)t ba~I'a,c~mb' en~ f:l~.letn:'ust

ign.ition switch wiring harr:lesses. exten, . mm . Inc 'es e ow .ean~gre alner
lower face. Minor adjustments may be' made by

11. ',' Remove the· steering column from, the vehicle. '. gentle tapping in''the appropriate direction on the
12. Remove the steering column support bracket. from shaft.' . ,

.~ th~ cO,I~mn. ,. . " . '.i ,,' .' 5:,. Attach tlJe coupling shaft-'and tighten. to 61-80 N· in
Installation- ' ',.:' (45-59 Jt·lbs)...,,'

1. ,', Place ~th~' steering columnln the vehicle·.-···. Floor Opening Cover Plate
2. Connect the. turn signal-hazard. warning and ,Removal

ignition switch wirihg' har!'esses: ;.. , . .., .'.' . 1.: Rel11~~,e ih~. ~t~~ririg6o!umn .fro~the. ~~hicle as
3.. ,inserting the steerin'g ~haft flange through the floor ~ ·...described Tn this Section. ~.', ' .

Operiir:'lg such that the' .flange engag~s t,tle flexible " . r' , . • " ~.~ " '

coupling, raiSe' the steering.col~jTl,n 'up' tcft,re,-pedal 2. ;':·Rembve- the lower bearing retainer as described in
support bracket. Loosely install tHe column 'support the preceding procedure.,' -
bolts. . 3.. Drill out·,the··'Shift tube retention rivet on automatic

A. When the column has been removed, the flange transm~ssio~~ (Fig., 20). ", .
assembly will be fully telescoped into the column. '. " 4. Drive out the shift lever pivot ·pin and re'move the
Gently tap the flange down to engag~ the flexible .::- ...:- ·:.-shift lever on automatic transmission ·veh~cles.

coupling.. ' 5. ',Partially wi~t{draw. ',the~~'shift tube 'assembly on
5. Loosely install the flexible coupling flange nuts and ... ' .. \automatic transmissions.' :

floor plate fasteners. ; "~" .... ," 6. ',;. I Remove the coverplat.e clamp and remove cover
6. Align the steering column and flexible coupling" as . plate. .' .:' ;..~,. , . , .

described in Steering Column Alignmenf and ':".' "
AdjustmentS in this Section (Steps 4-~). Ins!all. the' Installatlon.i

'stee~ing wheel and align as descri~ed in this t. Install cover plate on steering column outer tube so
Section. " , t .. ,'that t~e ..dished' surface is' :faci,rig up the column..

7. Attach the shift linkage rod(s). R~install clamp e~s'(j~ing clamp' engag,es cover
" plate tabs. '
8. Connect the battery. .' '., . ", " ". '

, :2. Han~ start the clamp bolt..,
Upper Co~ponents-Steering~olumn: Upper.' 3.', ,'Rev~rs~ the removal·pro~edure. Install a,new 3/16
Shaft Bearing, Flange, and Shlf:t Socket/ ·'inch pop rivet (Fig. 20). · , ,
J=lange Extension -,' ~ . '~, ". '., . .-.' .'.'. :' . .' '.;:

T f
'I't t ,"> '. f '. ", '1 -,.,- ,Column.~.L9ck.Actuator and Steering Wheel

o aCI I a e servlce.o upper steenng C9 Ur:TlQ . Lock Pin ~ J '.

components, steering column removal' and·disassembly.. ' .' . '.' .
is recommende'd. Refer to Disassembly a'r,ld',' '. ,~,Removal

.Assem~ly-Steering Column in this Section,. '. '. : _. 1: Remove _~he steering column from the vehicle as

Lo~er Beari'ng '-Retainer . ,', d~~criped:~in this Se~tion. - '. . ", '.,r. !.

F-150-F-350, -Bronco and F-Super 'D~ty .' '.=: ..~ 2.' Disa~semble the column as described in this
. ... Sectiofl ,to remove the flange. ..' '.

R'efer to f7"ig. 18.' I .. ~; ,

I ' ,~. 3.; Remove the ignition lock drive gear described in
, The bearin'g' retain~r may be ,r.er:npve'd. :~.rid this Section. ..,

~~~~~.mbled witho~t djSa~symblirg t,he,./~7\ 6f./~~ 4.:' Withdraw .the' steeri~g wheel lC?ck. pinLignition'

NOTE: For E-150-E-350 columns must ee'rem6ved> ,switch actuator :assembly. . .. ,." :
See Disassembly and Assembly in this Section, 5." - Remove and discard the retaining c1ip"at"the lower .

. . '..end· of the lock pin. Remove ,the pin and 'spring'
Removal-From The Vehicle Without Colu;n~. '. {., \ from the ignition switch actuator. Do not lose the
~Removai ' spring.'~~I.; ;'" r .'. -',~ :,;: ,;' "

'·1. Disc'o'nnect steering coupling shaft-'from steerin~f·"'· I'nstallation
column. : . .' 1'. -. Instan"a new 'Iock pin and clip, "and the old lock 'pin

2. Remove the 3 bearing retainer screws., spring· i~,;the a'ctuater.· '.' ",,' "." .-'
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,RETA:~IN~ \'.'
. PIN "
. ~ - • r ...

, !

FIG.,9 Lock Retaining' Pin Access Slot-Non-Tilt'
Column. . ;'"'; "

, .LOCK CYLINDER

.' .'...... ~ . • • ,.( l·~ ~.::

LOC'KIN,G BUTTON" 'C' " , " ,

SNAP RETAINER . COLUMN LOCK'
, ACTUATOR AN 0

STEERING W'HEEL
LOCK ~~NA~~~MBLY

', ...

2. ,PJace the.steering .Wh~~llock .pin-ignitipn switch'
. ;-,a;¢,u;~tor a~sembly .in ,jhe 'flange casting': \

3~. Inst~II' the' "Io'~-k ,drive- :gear, a5'\ de~cribed' in this
t' Section., , "

.. • .... ; , . . , ' :' J ~. • • ;. i

4. . Ass~l11ble the column·as 'described :in this ·Section.

~.' ·,Install ~the steering ,column as described in, this
Section.

FIG';·<S Non-Tilting 'Column' ,Mechani'sm
. ,,\ ' :. i. -:,. i .':~ • ~ OJ.;

1~-06-8 .
. .•.. -'_,.:.1\-

, " <,th~ Key 'to"the OFF' P9sition. Thi~' acti9~" w.ifl p~rmit
the cylinder reta,ining pin to extend, intQ, the cYHnder
casting housing hole. -, , , "

. . .. ,~ ,', ',: . ", ': ,; ", • ': i . , '-

3. I: :U,sing: ~oe ignition key, rotate the' 1,0,Gk cyli8der to
insure correct, mechanical, ,operation' ,in ,all
positions. ..

4. Install ,the, steering wheel 'a~d "trim' 'pads "as'
described ,earner in' this -Section' ,on ,Non-Tilt,

- '"lSteering; Columns· on'ly. ' .;,

5". . Con,n~ecf th~' batte.ry g'rou'nd c~ble"

6,. :: Check. for ~ proper start in Park! 'or .'NeLitral: Also"
, . check;·to'~make' certain"that the starf' circuit 'cannot

be actuated 'in the Drive 'and Reverse positions.

Ign~~ion Lock, Cylinder (Without Key)

Ignition Lock Cylinder'Ass~mbly (With ,Key)' NOTE:"The following procedure applies to vehicles:
where" the ignition lock is" !noperative .and the, lock,

· Refer to Fig. 8. .' " cylinder cannot be rotated' due to, a lost' or broken'
,~emoval ' . \~. ignition key, and the key 'nun1ber not known or the lock;

cylinde'r cap, is damaged and/or brokefl. to the extent·,
1.' , Disconnect the battery ground cable. .: -'" that the lock cylinder 'cannot be-rotated.

2. ' Remove" the steering Wheel triJTl pad" anci,- ,the Remov~~ (N()n~Tiitin~ Colum'n).
steering wheel, as 'd~scribed earlie,r, in this Sectiofl
for NOfl-Tilt Steeri!1g. Columns only.. ' 1. Disconnect'the battery grourict cable.

3. Place the' gear 'shift inPAR.K", (w'iJ,h' a'utOn1a~ic f" 2. Remove the st.eering wh.eel~' and' pad assembly as,
transmission) and turn the lock, cyljnder w,ith th~ descri~ed, ~arl!.er in! this 'Section. :
ignition key to ON position. ' '-';' -.' , 3.'Fle,move'" t"e' turn ,~ignaL':,'ever 'from" the steeri'ng ~ ,

4. 'Place,3.17mm·(1.f8 inch) diamete,r wire pin ~o-t's,r:nall coJumr:E~' ..~'. - .". ',- "
drift punch and depress the retaining pin while ,~~' 4'.; ,+9.g~it{':'~ccess to:; th~': ,ig~iti'on switcn re-mov~ the
pulling out on the lock cylinder to' remove it .fro.~ ::. ' steerin.g,column ' trim :shrouds from the steering,
the column housing. '.The pin is located inside -U:1e '_ 'co,lumri ...· De't~ch' and lower r the steering col,umn.

, column'near the .base of the lock cylinder on Non- assemb.ly Jrom'th~, brake pedal support brac'ket as
Tilt, Steering Column (Fig. 9). On .. :rilt-S.teering:' " ' descr:ibed earlier in this Section. " ,
Columns the pin is 10cateQ ~djacent to the .tia~~rd-" ,,- " " " J' "

Warning Button (Fig~ 10). I '. '. -").:" .:... • : •• ' p~ "'-Aamove th.e ignition switc'h,and key warning buzzer
. . terminal and pin it in the LOCK position as

Installation described .in this Section under. A~justments. '. •
i . Lubricate the lock cylinder with grease. 6. ,R~move ~t:le;, turn signal switch h-bm the .column ~
2. To install the lock cylinder,.Jurn the lock cylin~er-to ' ' ,assemblyAas described in this' S'ection. ,: ':

, the ON- position and depre~~' ~he·-retaining.,pHi, then 7.. Remove the'upper bearing' snap ring ·a..nd -.'the (2)' T-, '
~nsert the lock cylinder into its'thoUsing in the flange bolt retaining nuts that sepure the. !:Iange~casting to.-
easting. Assure that the-cylinder is fully seated and ~ ,the outer, tube. Remove the. entire flange, casting'
aligned into the'interlockingwas~er before turning ass'embly, the "upper, s~af~ b~aring, t,h~: lock
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<:ylinder assembJy, the ignition sWit~h 'actuator and
·the ignition switch actuator' rod' by pulling the,;
assembly over the end of the steering column shaft :
(Fig. 1,1).· .:'~~~

8. ' Flemove th'e lock actuator insert, the' T-bolts,. .and
the PRND21 insert on automatic transmis'sions or
the key release. lever as,~eri1bly" on manual:
Jransmissions. '

9. ReplaGe the above~assembly with a new assembly·
consisting of: ' . ..

(1) 3,511 Flange,

(1) ,,11582 Lock Cylinder 'Assembly'

(1)3E717 Lock Gear, Steeril')g'Colum~ Ldck
(1,) 3E700' Bearing, Steerin~ Column lo,c~ .'

(1)3C610 Retainer,' S~eering : Co.iumn, Upper i

Bearing , . .

. (1) 3E723 Actuator Assembly,~Steering Column
Lock"

.... . ~ .

10. Install the key release lever a~semblYI on 4:.:speed ";
equipped vehicles and the PRND21 insert on
vehicles with automatic transmissioh.# Install tne T!",
-bolts and lock actuator ins'ert. ' ~ . "

NOT,E:' ~etain. theignitiori switch 'actuating rod
,from ,the removed casting :"assembly arid use irwith.'
the new flange casting 'assembly. ,-.~.,

" ...
I~~tallation (Non-Tilti~g C,olumn). .
t. ' Reassemble .the above parts;, install, a, new,~upper

shaft bearing (351 7) and set the actuator· to .drive
gear as described earlier, in this Section.

a I • • • ......'. •

2. Install the turn, signal-hazardwarnil')g s~i~ch and,.·
key warning';" buzzer .as d,escrib,eq .earlief".~n', this'
$ection., " ' , . .>. ,~ .: ,~" ,~'~~ .

3. 'install: the ignition SWitch,' check and/or adjust ,for .
proper; function as ,sp~'cified in· this Sec1ion.<-,·

4. Install the',sleering column assembiy t,o the brake
pedal support .bracket as. specified 'earl,ier in this:
Section. "

5. Inst~1I the steering col,umn trim stlrouds, steering.
wheel' and pad assembly as· specified .earlier in this
Section.' >.

6. instali 'the turn·, sigrial· ~Iever ..

7. USi~g the ignitj()I'1.;~~1Y':, r.6tat~.. the', lock, ~ylinder to ;
insure correct:. 'me~hanical ,operation "'in all
posltion·s.' >< . .. ' ," . , ,<" .

8. Connect the ~ battery ground' cable~

9. ' .Check for Ri~per sJart in :P~rk and Neutral> Also
cheCk to make certain· that the start circuit cannot
,be actuated In the Drive ~nd Reverse 'positions.:

Removal .'(Tilting COI~mn) . '. '
1'. Discb~nect the battery ground cab'~.Remove the ' .
) steering. column 'trim' shrouds as- descriped earlier

'~ in this~',Section. ' '

2. Tape' the gap between the steering wheel hub and
the. cover casting. Cover th~ en~ire circumference
of. the casting. Also cover the adjacent seat and '
floor area with a suitable covering ~o 'protect the

'surrounding interior upholstery. Pull out the hazard
flasher switch and tape it down toward the floor as

,shown in Fig. 12 to provide,_cl.earance for drilling
o,ut the lock cylinder retainer pin.

3.' The ti,lt 'column ,lock. cyt"inder retaining pin is 'located:
on toe outside"qf the steering column cover'c.asting·:

.,('. adjacent to the hazarq flasher button. - .,' :.

4. Tilt ~he steering column to the full up position and
~prepunch the lock cylinder retaining pin with a prick

. 'c-4~;1' •

G2950·2C

~ BUZZER"SWITCH
.,(AA ,=-OC~ CYLINDER)

,# ,

. QUICK

COUPLER

.' LOWER
ACUTATOR •
~3E7 \5" : "

.' . ,':ALLEN SCREW" '

RE TAINE'R ASSEMBl Y" , '
3499 (3 REO'O)' •

UPPER
ACTUATOR

3E723'

r ~. ..~ i , .

LAST TO.OTH ON GEAR
MUST ENGAGE LAST

NOTCH ON ACTUATOR FOR
:: ..~OR~EC,T INSTALL,~T'ON'"

. .~ ~

_TO RELEASE LOCK CYLINDER
. INSERT WIRE PIN IN HOLE

.(KEY IN ON: P:QSITION
AND SHIFT LEVERIN PARK)

, , "~.'~ .... ~ ."

'(,

COVER CAST'I'NG
.MOUNTlNG SCREW

, ~1 A~Q·D).,

TURN
SIGNAL ----t~\
SWITC.H

KEY WARNING' BUZZER TERMINAL

FIG. 10 Tilt Coiumn ~echanism'
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Steering, C~lumn~Shift Rod,:Within Tube: 13-06-10

.";:"'" ',*:

JJ,.'.):
FIG. 11, Removing Flange, C~stin,g , :','

, .- ~. . . ~ .

,'. "

ROD~ACTUATING
',', RETAIN FOR USE

WITH NEW ASSEMBLY i

LIFT HOUSING ASSEMBLY:'
OUT AND, OVER
END OF SHAFT

,qs5i8-28 ,

, '~-.

6.

5.

J

FIG. 12 Taping Hazard ~witch.., ;.

pu'nch. Using a 3.17mril· ('1/8 inch) diamete~ drill
with, ,a rigbt angle drive, drill put. the r~taining pin,
going no ,d.eeper ~ha~ 12.7~m (1 /2 i~ch). (Fig. 13).

.NOT~: ,When' drilling out-the retaining: 'pin, take
care not to damage the cover cast housing or the
hazard flash~r switc.tl. ~ ,:.,,'

Tilt the steering column to 'the ful'l down ·position.
Place a: ·chisel at the base' of the. ignition lock
cylinder cap, and, using a hammer, strike the chisel
with sharp blows to break Jhe cap ?way from the
lock cylinder. (Fig'. 14).' .,",. .

. ,

Using a, 9.8mm (3/8 inch) diameter drill; drill down'
the middle., of .:.the ignition, lock key, slot· .'

" . ~

approximately 45mm (1-3/4 inch) until the look
cylinder breaks loose" from th~ steering column
cover casting. 8emove ~the lock,9ylinder, afld the
drill shavings from the -bas'e 'of: the. cover cast
housing (F:ig. 15): I ,j' • 1

.;' ,.J.:.

'7. Remove the steering wheel ~Qd p~d as. described
earlier in this Section. ". .. . '" -.

8. Remove the turn..signal I~ver from the column ~nd

then remove the two attaching screws fr<;>m the
. turn signal switch- and' on'e attaching' screw from

the key warni~g buzzer terminal. Lift th'e turn' signal
switch up a,nd over the· ,end. of, the ~teering shaft
b~t dqnot disconnect it from the ~iring harness.
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13:'06,~,1'~ ,,,. , " 13;'06':'1-1.

FIG. 13 Drilling Out The Lock ~etaining Pin
'.-" -.

9. 'Remove' the four attaching. screws from'the cO,ver'
casting' and ,lift the casting over~ ,the 'efld of the
steering shaft allowing ,the turn signal switch to
pass through the cover >castir:lg'~ ,The removal ot-the
:cov~r casting will expose' the upper actucitor

." ·,(3E?~3). Remove t~e upper actuator. ,. ,
10. Remove the drive gear, snap ring and washer from

. the ~over casting ~Io~g with the upper actuator
mentioned above'.' Thoto,ughry 'clea'n ttfe
com'ponents, in an' acceptable, cleaning solution.

',Carefully inspect all ,components for ,any ,damage
resulting from the drilling Qperation. If. ~ny or the
components show sighS of damage; they ·'mu~t. be',
replaced. Clean the removed"cover qasting with
compressed air to remove, any, drill ~h'avings or
foreign particles and carefully inspect it for
damage. It the cover casting is damaged~' replace it
with a~ new one primed and painted to match ,the

,existing column. ' ",. -

Installation (Tilting' Column)
1. Lubricate:the tang of'the lock cylinder with'grea~e.
~. Att~ch the ~'pper attuator to' the lower actuator and

lubricate the', upper -~-actuator. Reassemble the
cover casting, upper ,actuator, turn signal ;·switch
and lever, lo'ck drive gear, lock cylinder, steering .
wh~el ,and ,pad, and ttle steering column trim
shrouds as described earlier in this Sectio-n.

• • ... ,•• "t'.. .. ,. ••

3. Using the ignition key, rotate the lock cylinder to
insure correct mechanical operation in all

~ po.sitiqns. "" " ' ,
4. Connecf',the" 'battery'; ground cable~, -; ". ,:
6. Check. 'fQr., p.t~p·e'r s'lart ",i'ri 'Park: or". Ne~tral~.·· Also

check to make certairf'that the start "C'iicuit cannot
be actuated in the Drive and ~~verse ·positions.

Ignition' Lock'\Drive'Ge~lr'" ",';. ".':
Refer to Figs,. 8 and 10.": , , ";;...- ~l :'

Removaf ,,', t· ,.: <',i.' .. ~ ,

1', . Re~ove t'he IQck G~lir{d~r:' ass'~'mbly 'a's. det~iled in
~', ,this Se,ctiQfl. ~_

2,.' ; Insert'a flat-bladed' screwdriver in the'recess of the
,". drive :;tgear 'at' the"bottom =of -the lock cylinder

- ,

FIG. 14 Breaking The 'Cap Away From The Lock
Cylinder

housing. Turn the lock drive gear counterclockwise'
,three. not¢h~s~. . " . " ,

3.. Remo.v.e ~he,t'snap ring, washer and lock drive gear'
f.rom the- Jock cylinder housing. Note the position of

- . -the drive gear 10 the rack teeth.

Installation.
, .

1. Install the lock' driv'e gear in the h,ousing in the'
'. same position as noted during removal. Installation

, is correct if the la~t.tooth <;>1)... the drive gear ·is
meshed' with the last tooth 'on the raCK. Install the'
washer' an~ snap· ring.'

;2.. USi~g the scre~driver blade, turQ, +i.dr4ve gear,.
clock~i~~ three:' no~ch~~.

~. Install 'th~ lock cylinder.

Manual Transmi'ssion Key,· Release~ Button
and Lever'"

Refer t.o Fig .. 1~6.'

NOTE: AII''''manual Jra":lsmission equippeq' vehicles,'
require the. column to be removed from the vehicle to-, ..
service the'se compc>nents. " ,

.Removal

1. ·.Remove the steering wheel as described in this
Se'ction. \? ~.

~'" Remove th~ shroud.
~3. Remove tt)e ,3 s~revys retaining the flange;
. -.~. extension.:.Allow the extension to slide down 'the

. column. .- (Manual 4-~peed. only)~ ..~

4. ReQ10ve: the' turn, .signaL'I~ver (non-tilt o~ly).

5.·.··· Remov(3' th~ turn,signal-na'zard warn,ing switch and
key' war.ning ,buzzer'· terminal r'etaining 'scr~~.s.

" Withdraw ,< the, switch frO,ni the fJange, pver ,the,,; "
.,: ste.eri~g sh~tt~. and allow it to hang (i':lon-.till only.>.;i (~

6., Remove and discard <the ·snap ring' J~om. th~i;~:
,.rel~a,~~ .lever piv?t, pin." " .'~: t,(~\. ,!.\ _i,:

, . . .. ; . "-\'~",'

·7.~· .' Remove. the release' .lever and' spring :'from thai
. ,"flange. casting~ :, .

8.' ;., ;R:e~o~e "U;e sp'ring frori, 'th.e,·' r~iea$e'_ ;Iev'sr. ~~,
, •• f : ; .' .' _' '~ ., ' •

.Installation ' -

.•• ' - I • t

·1. :' In'stall the spring' to the release: lever.
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Steering Column~~hift,Rod Wi~hin Tube 13-06-12

NOTE: DRill DOWN THE ,MIDDLE OF THE
lOCK CYLINDER REMAINING ON
THE CENTER LINE FOR APPROXIMATELY
45mm(1 3/4 INCH) DEEP. RE'MOVE
lOCK ~AND DRilL SHAVINGS. .,

;;, . ... .- ..
r r

G5590-2A

FIG. 15 DriJling Out t~e Cylinder

Disassembly

14.

15.

.:13.

~1. Remove column from vehicle as described in this'
~Section and clamp in vise.

CAUTI.ON: Ciamping is permitted only on the
upper tube. Care is to be taken not to
permanently deform the tube wall. Permanent
deform~tion may affec~ column p~rformance

during, an accident.
2. Remo~e 'turn signal' I~ver.
3., Drive out pivot .pin and remove. hand shift lever

(automatics).
4. Partially withdraw turn. sig'nal-hazard warning

'switch and key warning buzzer terminal from upper
flange. .~

5. Remove snap ring from ,upper steering shaft.

6. Remove lower bearing r~tairier from the bottom of
the steering .column. '

7. U.sing a~ light hammer, gently drive the steering
sha~~ out the bott9m" of the st~ering column:

. NOTE: Because the, st~'ering shaft is a' two-piece
tel~scoping·type, harsh' impa¢ts at either end may
alter the shaft in overall' length, thus affecting
asse,mbly.. '.. .

'8.' Using 'a #·1 0 drill~bit, drill put- shift,tu'be retaining
rivet from bottom Of shift socket on vehicles
equipped with alJtomatic transmissions (Fig. 20).

9. Withdr.aw'shift tube assembly from column bottom
on vehicles equippe~ with automatics.

10. With the ignition switch clipped in"the .lock position,
remove ignition switch and actuator rod.

11. Remove the PRND21 'hood and lens assembly on
E-150-E-250-E:3'50 automatics only.

12. Loosen upper flange retention nuts until one or two
. threads remain engaged. Pinching nuts toward
each other, withdraw upper flange from outer tube.
Remove shift socket (automatics) or flange
e~tension (manval 4-spe~ds), fr.9,m, out~r tube.
Remove upper bearing and insulator cover from
upper flange by gently tapping from opposite side.
Disassemble the lower bearing retainer as
described in this Section.

G1929-1C

COLUMN
SHIFT

SNAP RING

'LOCK KNOB
.... -',3F531

DISASSEM.QLY AND ASSEMBLY'
• 'r .J,~. •

Non-Tiiting"ASteering Column
Refer to Figs. 17, 18 and 19.·

J;la., ~16 Locking Button Installation for Non-Tilt
':--::'" ";~'. Columns . , , ,,',.

+.
2. Install the lever and spri~'g 'on to ~he flange 'rh~kirtg

., 'certain that the spring is, against the flange
provid~ng the ~utomatic return .of the lever.

'3. Install a new ~n'ap ring.

4. Install the flange as described in ,this Section.

5. Install the turn signal-hazard warning switch and
key warning buzzer terminal (non-tilt) tighten
screws to 1.7-2.8 N· m (15-25 in-Ibs). '

6. Install the flange extension. T.ighten screws to 1.1
2.2 N· m (1 0-20 in-Ib~) '(tilt) extension 1.7-2.5 N· m
(15-22 in-Ib).

'7. Install the turn signal lever. Tighten to 3.4-5'.1 N· m
(30-45 in-Ibs).

.8. Install the steering wheel as described in this
Section. .,-
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.Steering Column-St)ift Rod Wit~in Tube 13-()6-13
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G5591~2A

FIG. 17 4-Speed Manual Transmission Nori~Tilting Steering Column Explod~d View-F-1So-F-3S0, Bronco and
F~Super Duty

'FLOOR'
PLATE .

LOWER
BEARING
RETAINER

7
/

/
/

/
/

/ .

/
/- -./.

W
SCREWS
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-'-
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SHAFT

NUTS

-'l.._

SHIFT TUBE
RETAINING
SCREW

COLUMN
. SHIFT

UPP~R BEARING AND \
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SNAP UPPER

R~~G , ,r ;LNGE ,,'
-\- -J ~-

BOL~TS ' ~:RNI~G
, BUZZER

TERMINAL

G5592·2B

FIG. 18 Automatic Transmission Non-Tilting Steering Column Exploded View-F-1So-F-3S0, Bronc.o and F-Super.
Duty .,
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·13~06-1~ Steering· Column-Shift Rod, Within Tube 13-06-14

WASHER

'---::J'~-NUT

~HOOO

~INDICATOR

O~~~~~-~~.U.~~~~~~Z~.
ACTUA TOR RODI UPPER FLANGE

I

I I

OUTER TUBE

~~~~cz::~.,~~"o:J
.... aa STEERING
Iii • SHAFT

.. SHI,FT TUBE

G4194·2A

FIG. 19 Non-Ti~t ~teering, Column With 'A.utomatic Transmission-E-15,O-E-350

Assembly
1. Place bushing in socket retainer in aliter. tube (3-

speed).. " ~~ ", .. ' .

2. Place bushing on upper hub and wave washer on
lower h~b of shif~ socket (~-speed).. ,

3. I~stall shift ~ocket in outer tube '(automatics). .

4. Install flange extension' on outer tube (manual 4-
speed). '

5.' Subassemble upper flange as described in this
Section.

6. Place 'wavewasher in flange hub on automatics.

7. Install subassembled flange onto outer tube by
pinching nuts toward e.ach other and pressing
flange in place. Retain~ng bolt "T" head will
engage cutouts in outer tube as the nuts are drawn
tight. Tighten to 7-8.4 N· m (60-75 in-Ibs).

8. Assemble shift tube assembly to shift .collar on
automatic using pop-rivet (387895 or equivalent)
only.

9. Install ste.ering shaft clip below knurl for upper
bearing.

10. On F-150-F-350, Bronco and F-Super· Duty only,
check shaft assembly length to be 90.42 cm (35.6
inch). Adjust by gentle tapping in the appropriate
direction.

11. Load shaft up through bottom of column, taking
care not. to collapse steering shaft 01'1 F-150
F-350 and Bronco.

12. Place cover insulator onto upper bearing and press
onto knurl of steering shaft until snap-ring groove is
visible above bearing. .

13. Install snap ring on steering shaft in groove above
b~aring.

14. Install turn' signal-hazard warning switch and key
warning buzzer terminal and tighten to 1.7-2.8 N ·m
(15-25 in-Ibs).

15. .Subassemble lower bearing retainer as described
in this Section.

16. On F-150-F-350, Bronco and F-Super,.Duty,
inst~1I lower bearing: retainer making sure that the
centerline of the coupling shaft attachment hole

,extends 20.3mm (0.8 in.) below the lower face of
the retainer and tighten to 1.4-2.3 N· m (12:',20 in
Ibs). Minor adjustments in length can be made by
gently tapping the shaft in the approp-riate
direction. .On E-150-E-350, install the lower
bearing retainer a.nd telescope the st~~ring column
lower bayonet shaft (Fig. 21) fully. towarqs the
column lower end.
NOTE: Apply Long Life Lubricant C1 AZ-19590-BA
(ESA~M1C75-B) or equivalent to lower bayonnet
flange before installing into column.

17.. 'Install the ignition switch actuator rod.'

18.. Mount the ignition switch ~nd hand start the ,switch
retaining'nuts with the lock cylinder in lock position.

19. Center the switch within the available range of
, free-play. . .

20~ Tighten the switch retaining, nuts t,o 4.5-7.3 N· m
(40-65 in-Ibs), and remove' clip. ,

21. Install the hand shift lever and secure by driving in
the pivot pin.

22. .Install the turn signal switch ,lever and .tighten to
3.4-5.1 N· m (30-45 in-Ibs). . .
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"Steering Column'7"ShifJ Ro~ Within Tube 13:'06-15

'.Assembly,: .:,~,...... ' "
',1. i I~staii lock:~'a6fuator' insert: in rear 'of ,flange and

tighten screw. Tighten to'·'1.7-2.8 N -m (15-25
, ,,' ~: in-Ib~)., .,/ ~.". ,

'2. 'lhsert"lbck 'actuator assembly through opening in
front 'of flange until it ·t:)'ottoms' 'against -insert.

Assembly I"
'. .'

1. Assemble the tilt mechanism 'as 'described in this
Section. ~~: i ~

2. Attach the' PR·ND21 or (PRN@D1) ring to· the lilt
mechanism (E-150-~-350 only) (automatics) with
3 screws. -,Tighten to" 1.1-2~2 N ,- m .(1 0-20 'in-Ibs).

3. Attach the key .rele~ise le~er mechariis~ t~. the, 'tilt
mechanism (manual 4.:speed) as de'sc.rib~d in 'this
Section. '

.4. Attach the flange' exter)'sion, to the tilt mechanism
with 3 screws~Tighteh to 1.1-2.2 N· m (10-20

'in-Ibs)... ,:'. '

5. Install the, shift socket (automatics): ' .. ~I

6. Install the' tilt mechanisrr{ feeding the' "st~ering
shaft down the 'center" of the column and the

,Tilt Column ' ignition actuator rod through the 'shift' socket/lower
flange extension along the top of the column outer

Disassembly tube. Since the steering shaft is a telescoping type,
, i 1." Remove the column as described in this Section care should be taken not to change the length of
, and clamp in vise.' the shaft..

CAUTION: Clamping i~ permitted only on the 7.' 'InstalLthe.3 flange retainer assemblies using new
upper tube~ Care· .is.:to ,be tak~n., no·t. to ,~. ~lIen.h~~~screw~.Tighten to 5.6-7.7 N-m (50-6~
permanently deform the' :tube wall.. Permanent" . In-Ibs)'. ~Always use new Allen head screws to be
deformation may affect column performance sure th'~:,'epoxy cem,ent, bQ.nds ,properly.
during an accident. , , ;. . ~ Instal.l the ,lower :bearing:' re.ta~ner as described in

2. Remove the turn signal· lever. Drive out the pivot this Section.
pin and remove the shift' lever (~utomatics).· '~. '--, 8. Attach the ignitio~ switch 10~s'eIYI,t¢; the outer tube:.

3. Remove the lower b~aring retainer. 9. Connect the, upper and lower actu'ators. Install the
4. To remove the shift tube and/or socket, remove 60ver on the column. Tighten the 3 s,crews to 4.5-

. the shift tube retaining rivet from the bottom of the 5.6 N -m (40-50 in-Ibs).
shift socket and withdraw the shift -tube from the 1O. I.~stallf the turn signal switch- and, w-iri,ng harness in
bottom of the column, .(au,tomati~s). the steering column. Attach ,the key Warning buzzer

5. Remove the lock drive gear as described in this ... ' terminal and wiring harness-to-steering 'column
Section. " tube clips (if required). Install- the two ,screws tha~

attach the turn signal switch to the flange casting
6. Remove the screws securing, the turn signal switch. - and the 'one screw that attach-es the warning

and key warning buzzer terminal. Remove the buzzer terminal. Tighten t~escrews t,o 2.3~~.4 N -m
'wiring harness-to-steering column. tlJbe clips. (if (20 30 Ib 'n) for 'the t rn s' nal s .'tch
required). Remove the turn signal switch and wiring , , ,'- .. -I. , u.. Ig. ~I, \, • . . , ,

ha~ness from the steering column. 11-.. Install the turn signal lever.

7. Remove the cover· casting screws. Lift the cover 12. Install the lock drive gear.
casting up and over the steering column upper 13. Install the lock cylinder with the' key 'in' the ON
shaft, and remove the casting from the column. position. Install the 'retaining pin flush, with the
Unhook the upper actuator from the lower actuator cylinder. .
and remove. "14. Center' the "'fgnitio'n-'-within 'the available range' of

8. Remove and discard the screws that 'attach the free p~ay. Tighten the nuts.
lower flange to the outer tube.. ' 15. Install the hand shift lever and 'pivot' pin

9. Loosen the ignition switch nut an'(j washer ,(automatics). ri:, '.' ;:.~: "

assemblies -and remove the ignition rod .from the 16. In,stall the steering column as described in this
, switch end.' _

: ' ,;Section.:" ". " o' "

10. Withdraw the' tilt mechanism, steeJring shaft, and -..
ignition actuator rod from the steering column Non-Tiiting'~Ste~ri~g ~'column' Fiang~ and
upper end. . , Loe'king 'Mech.ani'sm S'ubassembly c,, ~ ••!' . '

11'.. ' ~emove t~e shift socket (automatics).' " Ref~~. to :Fig. 8~ , I ~ ."~ I

12..Remove' 3 ,screws retaining the flange 'extension Disass~rTIbly.. , . .'- ".
' on,' manuaI4:.sp~eds or' 'PRND21'"Jing' (E-150-

E-350 only) (automatics) and remove the' extension 1. Rem'ove nuts and bolts ret~ining f.lange, to' steering
',' <?r, r'i.ng. '~! ,column.

13. Remove ,the key release lever mechanism f.rom the 2. R~move lock r~lea~e le.ye,r .~n?p <~ing (manuals).
tilt mechanism, (manual'4-spee,ds). '3~:' ',Remove lock·.-relea$e lever -and, spring. ,,'

14. Disassemble' ,the tilt mechanism' subassembly as .'4'~, 'On ~utomatictrarisrni$s,ion rembvc: 'PR~[)21 insert
described in this Settion~' ~ ~ , . f 'f t 'f fl 'rom' ron, 0", ange. r' ':, .

5. With"~.~tt;le .Ioc,i<, ~CY.linde;' in th'e' ';6N" ',' 'ppsitiori,
'depre'sst. t_h~ ..retaining'. pi'n. an'd ' '~eri1ove "the lock

'.' . ,c5'linder. - . . '. '.

6. Re~ov~, th~ loqk .?~,?~.ri~~ snap ring. '" .,!.

7. Remove the lock bearing.

8. Remove' the iock d'rive gear. , " (,
,9. ,RemoVe' .Iock actua}or JstB:iriihg scr'ew':: ...
10. ' R~'move' lock actu~tor.''': ,'., ' ',. . ~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



13·06·16

·VIEWA

:.Steer:i.ng Column-Sh,ift. Rod. Within Tube '

.:

. 13·06·16

FIG. 20 Rivet Removal-Non-Tilt Steering Column-Automatic. Transmission"

3·. '~Install, lock· drive, gear through. lock; cylinder
opening such'·that the last gear tooth ali.gns, witt)
the last tooth on the~ct.uator a~~emqly when the
actuator is fully.rea~ard. ;. . ,

4. Install the lock bearing.
i ... ·· .....

5. Install the lock be~ring snap"ring..

6... With t,he lock 'cyt'irider in the "ON'.'pqsit~on and the
fetain~llg pin qepressed~ Inse~~l ..th~ 19Ck cylinder
Into the flange." .' . ..J,

l ' ' '', •• ..;. • \ '. I J

7., Attach PRND21 'insert .to front of' flange on'
automatic tra~smissio~s~

8. '. ,Position spring on lock release lever asse~bly and
position leveri~assemoly, thr-q~gh .hole in front of
flange.: qn 'manual transmission~'. Tighten spring

. until lever assembly is allowed ~o drop into place.

9... Install·· snap ring.: on'IO~k' rel~ase lever aSSem~IY ·
(~anuals).

10. 'install flange retaining b'olts throLi9t'l' h.oles in flange
and hand start nu~s 1 to 2 threads on 'rear' side.

Tilt Mechanism Upper Shaft, Bearings, ~and
FlangeSub.Assembly ."

Service of this mechanism requires the steering
column to, be remov.ed,· from the vehicle a'nd
disassembled on the.,' bench to remove the tilt

, mechanism.

Disassembly ,', ",

1. Remove the...·spring clips h'oldin'g the 'wire bale'
wh,ich ,acts .as .a relea~e lev'et for the ,Ioc,king lever:
Remove the wire bale (Fig. 22).

2:'" 'With a.-small ,drift, 'drive out the pin' holding' the
locking lever. Rembv~ the .Iever and spring. 'Use a
C-clamp tO'relieve tension on the pin i.f·ne~essary:

3. Remove the column upper shaft, snap ring.

4. The upper' and low~r flsrlge ca~tings can now be
separated by removing the·two'pivot pins located
i.n. the si.Oe of the casting assembly with Pivot Pin
Remover, T70P-3D739:.A and Pivot Pin 'Remover
Handle 'T67P-3D739-C', o~ .eq~ivalent (Fig. 23).. >

5. Do no(°'Use'.the :pivof ,pins' ags'inif, the press fit 'is
loose ·,in :the lower flang·e.

For Bearing Or Vpper Fla~g~' Service:

6'. Place the flan:g~ castlng'::'~on' ~ bench with the
smaller· bearing facing >dbwn~ .

7. With a small p'i~k~ lightly t~'P 'on the outer race .of
the small bearing at each slot. Never drive 'or apply
pressure ·of any kind to the .inner race of~' the
bearing.

8. Invert the flange casting and place it on ·.-a bench
with the large upper bearing facing down.

9..> ~W.ith a'~m~1I pi~.k, ·Iigh~tly·tap.qri th,e 'outer race of
" .the I~rge >.be.aring at e~c,h slot. N~ver dr~ve or apply

.. j, pressure· of any. kind, to the, .inner race of the
bearin'g. . ; >

, ~ ~ • • • t ~. : t t .." ',.~ ' ..~ •

Assembly .- ; :'

1. ' .Position t.heflange .casting. on· ,a qench. with ~he~:

large :~earing seat· facing upward. ~'.

,2~ "Select a socket wrench that. is the same diameter
, 'as the o~ter race' -of the ..'la'rge ~pper 'bearing.

3. ' Position the large upper bearing ove_~ i.ts bearing
, . seat wit,h the open side facing. inward.-, _'.
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,13·06:'17.. . ~". ,. Ste~ring'~ol'um~---S,hift"Rod. ,Y"ithin. Tube 13~06~17

SPUT RETAINER
SLEEVE

~ .,.'.' .",,:. .. ;

LOWER,
BAYONNET'

FLANGE

LEAF SPRING

APPLY MULTI-PURPOSE
LONG UFE LUBRICANT

, CIAZ-19590.:B (ESA-MIC75-B)
OR EQUIVALENT TO THIS AREA.

BEARING
RETAINER

.' ,WASHER

, LOWER BEARING
SHAFT CLAMP

SHAFT

G3434-2C

FIG. 21 Lower Bearing 'Retainer-Exploded View--:E-'15()-E-350

"

, ~

•G1689-18

, . FI(2. 22 Removing Wir,e 'Bale and~ Tilt Loc~ir)g Lever,

4. Place the socket wrench on the 'outer race of the
... bearing, Ei'nd-lightly '~ap Of' t~e socket wre'nch until

(~ the bearing is' iJ,'(·place'. Be 'careful not to contact
the bearing, inner :race as' damage .'wil.1 result.

5. Invert the flange casting and place it on abench
with the small bearing seat facing upward. ;..-~ :'

,6. <Select 'a sacker,wrench :that' is the same diameter
as -the' outer' race,: of th~" small· bearing. '

7."; ,Position ..the smali bearing over its .bearing seat
/~~.a . wit~ the'~pen s,ide facing" inward.

a. Place the sacker wre'nch on the 'outer race 'of the
bearing' '~lnd 'lightly· tap on the socket Wrench until

, . : ~ the' bearing is .in place. Be careful not. to contact
" .. th~ ~bearing inner race as d.arn~ge will result.

Tilt Mech~nism 'Asse~bty'.· . '.,' . '

'1... ,Install ,t~e lower actua't9rwith the .ign~tion switch
rod attached. ' .'

2. Install the upper"'ana lower fla'nge With' the two
, ':.. , pivqt·pins (Fig. 24). ,Be sure the, colu,fTI,n., position
:., spring', is .properly 'seEded' between the. upper "and

lower flange, and ,the wavy ~hrust washe( is'
positioned properly between the lower flange and

t, : ,:the socket. Do not re'-use loose· p~vo~ ,pi,ns.

3. Install th~ column upper shaft snap ririg.

4': \: Assemblei the' locking lever and spring, and insert,
, ;, the' pin ,that holds the lever:. Use C.:clam'p to relieve

~ the 'tension"~on tne pin, if, necessary. '

'\5. '. Pla~~:th~ wireb~ie on the~pper cast'j'ng and install
" . '; the ~pring' clips that hold the~ bale in·place(Fig. 2,:1) .

. , ....

~Steering Column. Lower Bearing Retainer
_,~uba~,~embIY., ,~,~.' '" .:jl'. I .; ::1, .
E-150-E~350

R~f~~' 't~ Fig~' 21.

p~~assert:'.bly: ,I '

1·: : Remove the steering) column from the vehicle as
,,described· in 'this' Section. ' ., .

2. Remove the ,steering column lower bayonet flange
and 'I~af spring.

~OTE:. Do not loos.en the leaf ,spring.
.' ... ' • - , • f •

. :3~ .... Remove the'lower b.earing shaft clamp;. bolt and
nut. '\, ",
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1.3-06-18 .. Steering .Column~Sh}ft ,Rod Wi~hin Tu~e 13-06-18

' .., ,

G1692·1A .

. PIVOT PIN REMOVER'
TOOU·:T 70P··3D739,A
(SCREW ONLY)

6. Slide seal forWard ove~ the flange in the _shaft
clamp. . ~l' •

7.. ~', ';Install the steertng column into the vehic'e as
~~<l-- . ·...described in this Section.

Steering Shaft and ~n~i-Rattle cups
~on-Tilting Column

Disasseillbly ..

, ..1..' Rembve the steering column _. assembly as
qescrib~d in this ··Section.. · ~ I,

2. Secure the steeri~g column as~embly in a vi~e.

3. Remove the upper -shaft 'bearing as described in
this Section. :.'," ..

4. Working from the bottom of the column, remove
the steering shaft. '. .

5. Draw a mark on the lower sh'aft where the" upper
and lower steering shaft sections form a joint Une.

6. Separate the upper and lower steering. shaft
,s~ctions. - . - .

.7.. Remov~ ar)d disc~rQ ttle two $teel 'ant.i-rattle' clips.

Assembly·
1. Install new anti-rattle clips. Be sure both are

installed in th~ same~ direction~

2. '. Liberally lubricat~ the lower six inches of the end of
the upper s.haft. - . .

3. $ecure the lower shaft in :a vise. Install ~he upper
shaft 'to ~he mark 'o,n the lower shaft.

4. Working from the bottom 9f the column, install tl1~

~haft into' the column from the' bottom.
5. InstaU the upper shaft beari~g. "

6. Install the steering ,column assembly as d~scribed
in this Section. .' ,

PIVOT P1N REMOVER HANDLE
. TOOL T67P·3D739·C

FIG. 23 Removing Pivot Pin

FIG. 24 Installing Flange Asse.m~~y ~i.vot ~ins

Remove (3) 'screws' and the lower bearing.
assembly. .

. ,

Remove, the split re,tainer sleeve from the lower
bearing retainer., ass~mbly.

5.

Tilt Column

Disassembly
1. Remove the. steering column ~ssemQ.ly··· as

described in this Section.
2. Secure the steering '~olumn assembly In 'a~vise.

A bl' 3. ·It .is not necessary to remove the' turn indic~t~r
ssery1 y , . . .... switch and wiring harness from the sfeering

1. Install the split retainer sleeve into the lower column.
.bearingt 'rtehtainber ~ssembly with "the sleeve shoulder 4. \(\Iorking 'from the to.p of the colur::nn, r~mqve '.the
agalns, e eanng. steering shaft ,and ,tilt mechan~sm.

2. Loosely assemble th~ c1amp.'~bolfand nut to the 5. Draw a mark on the lower column where theupp~r
.Iower bearing retainer assembly. Make sure that ~Dd lower steeriflg' shafts form a jo~nt line. ~

. .the bolt aligns' with the round groove in the split
retainer sleeve. 6. geparate the upper and lower steering~haf~s.

3. . While pushing doiNn on thEt split retainer sle~v.e 7. Remove and discard the tVI/O ste~! ~~ti~rattle clips.
shoulder and the c'amp up towards the bearing, .' Assembly
tighten the clamp 'nut to '13:.24 -N · tTl (9-18 ft-Ibs). 1-. ,,~Ins~ail new anti-rattle' clips. Be, s'ure both are

. NOTE: This step is' extremely important to ',::, .installed in the same direction.
eliminate lash. . ". . 2. ,:~ .LL!~~~cate th~ lower eh9 of the upper shaft.

4. -Install the 'Iower bearing retainer"assembly to the 3.'· Secure 'the lower shaft in a vise and' install the
column outer tube. Tighten. the (3) screws to 1.4- . upper shaft to !he mark Of" the lower shaft.
2.3 N·m (12-20 in-Ibs). . '4. Install the steering shaft assembly and the. tilt

.5. Apply. grease to the steering column lower flange' mechanism.
bayonet and leaf spring. Assemble and install the 5. Install the steering column assembly as described
flange fully telescoped into the column lower end. in this Sectio.n. -
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; .~.".'~:,~'"' .'>. I. ~ '...... : _... '\.,..,.•

• '.: ~~. >('

STEERING COLUMN-SHIFT ROD WITHIN TUBE - TORQUE LIMITS .
E·150.- E-250 - E-350, F-150 ~ F-250~ F-350, 'BRONCO AND F·SUPER PUTY

'. ',.

. " ~ Descripti9" ., ..:,.:' .;

':)9-27 ,', 26-37

Torque']ft-Ibs) Torque. (Hem)

~;·,16-24..~- .. '.12-18"

Model

E-l50 - E-250 - E-350

E-l50 - E-25O - E-350 ' "

E-l50 - E-250 - E-350 \ '-

.. \ :, ~ ;-. , ~:

Steering Column To Support Bracket Bolts ' :

Steering Column Coupiing Range NUts

Steering Column Floor Opening Cover Plate to
Dash panel Bolts, .

Steering COlumn Opening Cover' Clamp Bolt :

Steering Column'COver Plate Clamp'Bolt

E-l50 - 'E-250 - E-350 '. " .12-18 '

F-l50~ 3sO~' -Bro~.Co· a!'d F-Super
Duty : '. 'f r' :"j-. '. \"" 8-,18,:

16-24
,"

,:11-24

Steenng Wheel to Steering: Shaft Nut All , '30-42" 41-56'

,.. , "Intermediate Shaft Pot Joint'to -Steering, Column Nut ; .
F-l50 - 350, Bronoo and 'F-Super
Duty '<35-50 ~ 47-68

Intermediate Shaft .Flex Coupling
to Steering Gear :801t '

F-l50 - 3SC>, "BroncO 'and; F-Super
Duty '. 25..~ 34-46

;', ,

Steering Column SUPP9rt Bracket Nuts
~ • I" • -.. • .. ••

. F-150:"'" 350, Bronco and F-Super
.. DUty· '.. -~. ' ".

I,

13~38

',' ,,' '. ,

F-150 - 350, Bronco and F-Super " ,
Duty 6-10 , 8-14

Lower Bearing Retainer Clamp Nut E-l50,~ E"2~·":'" E-350. 9-18 13..24

;Pedal Support Bracket BolfS _~
F-l50~ 350, Bronco and F-Super ;".
Duty, , 19-27 26-37

1.1-1.7'

. 1.4-2.3

2,25

,"0.8-1.2

Torque (N-m)

10-15

12-20

~" 7~,11

".' 20

Model, ' Torque (in·lbs)

F-159 - 350; ,~ronco and F-SuRer ~
Duty, '.' i',

All '.
- ~ /

,Description

Steeri,ng, Column' Shroud Scr~w ,

, '

Upper Bearing' Retainer to Column' Outer Tube '
, ,;" , \ :.. ~ :"""!' .. •

-.. ,
Selector Indicator Cable Bracket Screw

Steering Wheel'Hom' Cover Pad SCrew~

F-150~'~~,~!oncO and 'F-SuPer.
Duty ,'. ;:";.::", .' '., ' ,

-"~--::-~--:-:--:-------:---:------~-------r-----:,_-=--:'------~-::'---I~-----I------I

F-1.50~ 350,,~ronoo and F-Super
D~ty*" ".

Lowe~ ~ring Re~in~r:to Column, OL!ter T~~

Tum Sign~I-Hazard Warning Switch SCrews; (Noh-Tilt)

(Tilt)

. i~.

. All .

.'Alr ',":' :

All,

. 12-20 .

15-25

20-30

1.4-2.3

. ,1.7:-2.8

, ,,2.3-3.4 ',r'

Steering Column Flange Extension Screws, (Non-Tilt). ,

,(Tilt)

TUrl; Signal' Lever SCrew ..

All

All
All

'15-22

10-20

30-45

1.7-2.5

"1'.1.1-2.2

All ~ --':(}8.4

~hift Tube Retaining Nut All 35-50 '~ . 4.0-5.6

ignition SWitcl:l.fle~ini~, Nuts " , All 40-65 , 4.5-7.3

Flange Retainer Allen H~ad Screws (Tift) A!J 1" 50-68 , ...5.6-.7.7

Column Cover (~ft) ,

PRND21 or PAN 0 01 Ring to 'Tilt' .
,Mechanism Screws. ,

Lock Actuator Insert in ~earof Flange Screws (Non-Tift).

Eo:150 - E-250 -;- E-35O
.. ' '";"

,', All

4 .~.

.10-20

, 15-25

'.,.,,-J

: 1.1-2.2-

-'1';.1-2.8

t: .. ,r C~196-2C

Number Description ", , j., ' Application .', ..'" I

,T70P-3b739~A .-,pivorpin 'Remover ~ ... Tilt Column' .' '.<o~ :'~' : .,' ,

T67P-3D739-C Pivot Pin Remover Handle THt Golumn ~ Use with' Pivot Pili Remover

T67L-3600-A . . 'Ste~ring Wheel Puller Univers~1 : :.-
• ~I \

.. ' . ~.. .
.- ta' \~ • ':' ',' t"' , • :' I.: CQ1716-2F.. ,

""

• .4< l~ _l

',' •• ;~ ~, t· "

:- .~( .. .- ' ....

\>.t'"~ '....... ". ; ..~ f " ,..... -........~
""," .' 't'
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Stee;ring Column-Stripped Chassis Models

.. ~., ~. "-

13-07-1

SECTION 13-07 -St~ering Col:lImn:"'Strippe~

Chassis Models
t .t -'-

PAGEjSUBJECT . " PAGE

ADJUSTMENTS ~ .
. Ignition Switch. Adjustment ....•.....•.•... ·13-07-2 ~ f

SWit~h Adjustments •... '.. ~ , ~ . ~ .,~~_13-07-2
DESCfllPTION, , ,',13-07-1
,DIAGNOSIS AND TESTING ••..•... ~ ..•.... to .13-07-1
DISASSEMBLY AND ASSEMBLY .

Steering Column Flang. and Locking
'Mechanism Subassembly •...•..•....... 13-07-11

Steering Column .. •..•.. Ii ~ • • • • • • • • • • • • • • •• 13-07-8
REMOVAL AND INSTALLATION- . '-

Column Lock Actua,or' al)~. Steering ' ..
Wheel Lock Pin ~ .•.•. :*: .. :.. '.•. : .....' ~ . .. 13-07-6

VEHICLE APPLICArIO~ ..
F-Super Duty Commercial' Stripped' Chas~is, ;Motor
Home Chassis anq E-350 Stripped Chassis
Vehicles.- ,.. .. ~ .

..

SU~JECT ' +,.

... .. -
REMOVAL AND INSTALLATION (Cont'd.)

Ignit,ion~ockCylinder Assembly. '. j .• •••••••• 13-07-6
, Ignition Lock· Drive Gear ~ .. : . .' '-.' '. 13-07-1
Steering Column 13-07-~

Steering :Wheel .. ~ ' , -. . .. 13-07-2
.Upper Shaft Bearing, Upper Flange and _ '.

Shift Socket/Flange Extension ..... '...... .- 13-07·5
SPECIAL SERVIC~ TOOLS A • ................. 13-07-12
SP~Clf~C.ATIONS ... ~" .. '-~ ':~ ~> ~ . ~ : .. 13-07-11
VEHICLE APPLICATION -. ~ ~':: .~ '..·.. 13-07·1

\pESC~IPTION

Two types of columns are used; a manual
transmission-typ,e column and a automatic
~ransm~s~iontype column. th~ shifter unit i.s built into
the a~~t.om.ati~ :transmission ~qlurT:l.~~. -

Features on'the column include an emergency
flasher switch'- and' a turn signal 'indicatiri~g switch
with lane qhange ~position .. ': .

\., 1

~ ... ' t

.......-....

: ( !.:

.·DIAGNOSISAND TESTING

Refer to Section 13-01, Steer.ing General Service
for diagnostic and testing procedures. - .

:~.. .. ....',.. - .... . .

:,- ,

'..

I'

,',
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13·07·2 Steering 'Column-Stripped 'Chassis ,Models

ADJUSTMENTS REMovAL A·NO INSTALLATION·.. · ~:,'

, , -. ..~

~ .\,' .. _.... : ..

~, .

\ - ~ -.; -. I , .J \ f .. ; r .. .~

;- ' .
. ~. , :'., "..i -,,'

HORN COVER
, 1~~~2,

Steering Wheel'

Removal.

1. Park the vehicle with the front wheels in the
- straight, ahead position: Mark ,the steering'"

wheeliti relationship to" the steering column
, with chalk or two pieces of tape. . '~~. ,',,"

2. Disconnect the battery ground cabl~... ' <t ;' .. '., ' : _

. 3;' Remove'one -screw from tne underside ofe'ach~'
~teering wheel spoke, 'and 11ft- the 'hqrn sw~tch .
~ssembly (steering whe,el· pa~) ":from" th'e '.
steering wheel. ;~ ';. '. " I? ~~/.

, I.' "'~ - \

Ignition Switch Adjustment: .

Correct Ignition Switch Operation

The ignition switch is actuated by a rod through
, , the lock 'actuator rack 'and pinion driven by the key" ..

cylinder. Rotating the key clockwise from the full .
counterclockwise stop, the positions. a,re:"
ACCESSORY, LOCK, OFF, ON, and START, if the
s~itch is properly adj~sted. . .

1.. In ACCESSORY', the accessorY circuits .are
operative. .

2. In LOCK, all ignition switch electrical circuits are
inoperative 'and the steering -wheel and· gear
shift lever are locked., . . " .

3. In OFF, all ignition switch electricai cir,c'uits are.:
inoperative and thestee~,ing wheel is .urilQc~eg,

for a~1I gear shi.ft lever ,positions'. -

4. In ON, all ignition switch circuits are operative
except the starter circuit and the steering wheel
is unlocked.

5. In ST'ART, the engine ignition and starter
circuits only are operative and the steering
wheel is unlocked.

The above functions are attainable regardless of
direction of actuation.

, If the above operations are n.ot acquired, adjust
per procedures below.

SWitc'h Adjustment~ _.
1. Place the key i'n the ignition switch and ro'tate t~o

LOCK Position.

2. Loosen the washer-nuts retaining the ignition
switch to the' steering column~

3. Align the clip hot'e in the ignition switch with the
", actuation rod end~ -.'

4. Center the switch, on the actuation rod.

5. Tighten· the washer nuts to 4.5-7.3 N· ill (40-65
in Ibs) and remove the clip.

6. Check for correct ignition switch operation.

G2938·1B

, (;; ,. f

4. Distonnect tne horn, switch ~jies,.~·y#·..pJ.iHog 'ttl~
spade terminal from the blade c·onhectC5r·s..

5.Ref"(1~ye:ihe:hor~switch ass~lllbiy:,'.· _;':, ';

6. Remove stee'ring wheei :·retaining' nut. .". '. / ; "

7.' Use the Steering Wheel Puller, T67L-3600-A or ..
equivalent and remove steering wheel from
shaft. Do not hammer on the steering wheel or
center shaft or use a knock-off. type steering
wheel puller as either pr9cedure wil.l damage
the steering column.

Installation

'Place the steering wheel on the steering column
upper shaft, so that the mark or flat on the steering

. wheel is in line with the mark or flat on the steering
column center shaft.

1. Install a steering wheel lock nut (389530-S2 or
equivalent). Tighten the nut to 40-56 N· m (30
42 ft-Ib).

2. Connect the horn wires.

3'. Install the steering wheel horn cover pad.
Tighten the screws to 0.8-1.2 N .m (7-11 in-Ibs).

4. Connect the negative (-) battery cable to the
terminal. .

5. Test the steering column for proper operation.
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13·07-3 Steering Column---Stripped, Chassis Models 13-07-3

REMOVAL AND INST~LLATION (Continued)

Steering ·.Column
Re'moval
1. Park the vehicI.e, with front wheels in a straight

ah~ad position~·.' . .

2. Dis~onnect th~ battery ground cable.
3. Remove' ,tbe intermediate shaft 'to steering

column . shaft "clamp. bolt or disconnect the
steering column from the steering gear .by
removing the cla":lp bolt.

. 4. Di~connect the tr.ansmission shift linkage rod
from~ th~ column ·(vehicles with automatic.
transmission only).. ' .

5. Remove the steering wheel as described in this
Sectiol1.

6~ Dis~onnect the turn signal, hazard warning.
" . ignition switch and horn wiring harness from the

column.
7. Remove the steerfng column to floor pan cover

plate retaining bolts.
, 8. Remove ~ne .. steering cQlumn to st~ering

column support ,bracket retaining bolts and
'remove the st~eriog column from the vehicle.

G6541-28

TURN SIGNAL
LEVER-13305

STEERING
~-- INTERMEDIATE.

SHAFT-38676 . ":

--~

BOLT
27-47 N·m

(20-35 FT·LB)
STEERING

COLUMN ASSEMBLY
3C529

FRONT
OF VEHICLE

~

'STEERING COLUMN INSTALLAnON - TYPICAL

NUT· ;
11·15 N·m ~---~~~1I'

(8·11 FT-LB)

.........

Installation
1. Place the steering column in the vehicle.
2. Attach the turn' sigr:'lal, hazard warning, ignition

.switch and horn wiring harness to the column
terminal. .

3. Install steering column to· support bracket. with
the two bolts and tighten to 11-27 N· m (8-20
ft-Ib)" for E-350 Stripped Chassis vehicles-and
26-37 .N· m (19-27 ft-Ib) for F-Super Duty
Stripped Chassis vehicles.

4. If so equipped, attach intermediate shaft to
column. Tighten clamp bolt to 54-80 N· m (40
60. ft-Ibs) for E-350 Stripped Chassis vehicles

. and. 27-47 N· m (20-35 ft-Ib) for F-Super Duty
Stripped Chassis vehicles. Make sure that bolt
is aligned in the shaft groove.

5. If so equipped, connect the steering column
flange to the steering gear. Position t~e flange.

assembly and install the clamp bolt. Tighten to
27-47 N· m (20-35 ft-Ib).

6. Attach lower seal and retainer assembly to
dash panel with three bolts and tighten to 16-23
N· m (12-17 ft-Ib) for E-350 Stripped Chassis
vehicles and 11-15 N· m (8-11 ft-Ib) for F-Super
Duty Stripped Chassis vehic'es.

'7. Install the steering wheel back in its original
position. Install and tighten the steering wheel
nut to 40-56 N· m (30-42 ft-Ib). Connect the
horn .switch wires, (if present).

8. Reinstall the shift linkage rod.
9. Reconnect the battery ground cable and test

the steering column for proper operation.
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'13-07-4 'Steering 'Coluinn-Stripped Chassis Models '13·07·4

REMOVAL AND INSTALLATION (Continued)'

F-Super Duty Commercial ~tripped Chassis
',. '\

. ;'.:.

HORN
PAD
13K802

UPPER
SHROUD
3530

BRACKET
~:678

TO 'BE' REMOVED AFTER COLU~JfN .~
INSTALLATION IS'COMP~ETEO "

..ct '- f .. ~ ;

NOTE:, AFTER FINAL ASSEMBLY AND
, .' ", REMOVAL OF SPACERS~ 'FLEx.'

COUPLING MUST BE' FLA't to'
.100 CONCAVE UPWARD·IN, ::
FINAL POSmON ' .'

VlEWU

'. .,

FOR ALL MODELS WITH SPEED CONTROL
:~. " '. OPTION ONLY,·' '

VIEWW' .'

SCREW
55927

1;.

.. ~

SHIFT
HANDLE
.:720~

".~ -NUT'"
.4b~56' N~m:

(30~42' FT:.LB)

V1EWU· ~'.

····~~X.:.,. ~B:~~
' ...// .•.

TO BE REMOVED' ALIGN' CUTOUT
AFTER COLUMN IN FLANGE

INSTALLATION IS WITH PIN IN
COM'P~ETED INSULATOR ASSEMBLY

• ,.' ... ~ f' •

F-SUPER DUTY COMMERCIAL
STRIPPED CHASSIS-A)

. I·· ..
.<• _ t :.,' • ~

_, ,. VIEW X . VIEW Y

G6751·2B

:11.. '

.. '. ,c' '~' .,~

.... '-.' (

'!.; t'

-, ~ ,
.... ,~ I

.( .

-.. , .

.., ,

"/1 ••
..., ......... I·~·

'.' '

.:-1

• t' ,~' •. '

, ,
. i;

.... ; ...

.. _. ';' I'~ f ,

::: .....
'~..
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'13-Q7-~ Steering Colu~n-Stri.pp~~Chassis' Models 13-07-5

REMOVAL AND INSTALLATION (Continued)

upper Sh~ft.Bearlng,U'pp~r Flange and
Shift S~cke~!FlangeExte'nsion, '

Tt1es~, _components' "can be. serviced.·:without
removing the <?olumn from the vehicle. ,. ' '

Removal,'

1.; Se, th~"parking br~ke~ '.' " .

2. Disconnect the battery cable 'from 'the neg'ative
terminal.. : .

3.' Remove the steering column' shrou,d "ana
'instrument panel opening cover,: '

4. . Disconnect the turn signal hazard warning a'net
':ignitiol'.l switch, electrical, connections., .

, 5:' Clip the ig~iiion.s"'(.itc~.i~:the LQC~ p~sition an9
r.emove the,swltch. ..' . " .'

• ~ •• ~ '. f • • \... • .... ,. '. • ..

6. Remove the steering wheel as described in this <
Section. .;-.~ ~ ,

7. If the shift socket is to be removed, drive out the
,pivo.t· pin, a,nd, reD10ve the ~ever..
,i" '.\,,', ,.','. ..'

8. Remove 'the -,t4r'n:~signal lever: .' i

. '9. Remove'the auto'matic,·transmission hood and
.,lens, if so equipped. '

" r ~ ~,. ,.' ..'~ " : .. •

, 10. Remove the screw$ from theturn,signal "hazard
warning,~ switCh, and ,slip tb~ swit~h off the
.s~.eeririg ~h~ft:_ " .,' '. ~',', ~'.~

11'. ',Remove :the' snap ~ring, from above the upper
;; 'shaft' bearing~ ;.

"12. ~L06seri' 'the :ri~ts retainin'g" th~' ·u·pper'. flange
casting to the column until one OJ two' t~reads
on each remain. engaged, ,pinching thef nuts
toward E?ac~hother, withdraw the upper flange

, from the steering column. Some tapping on the
'. '! steering shaft upper end witI) a li9t'!t hammer

, :. may be r~quired.~

. 13: Remove the upper', shaft bearing and illsulator ....
cover by d.riving out from th:~ ~pposit~'side of
the fl.~nge. ".. ;,'. '... '

14. Re~ove the .'shift tube retaini~g :screw at the
bottom of the shift socket.and withdraw the shift
socket.' ".' ' ,

,,' -,'

15. Remove the three flange extension retaining
'-', screws :and .remove the extensio~.

, ..

, Installation ,

1. Install the shift socket/flange extension.

,2. Place the' flang'e· on the steering column tube
,and tighten nuts to 6.8~8.5 N· m (60-75 in.;.lb). ,

.. 3. Pick pun'ch- 'the steering shaft serratlo'n
diameter., to insure .an interference fit to the

. in~er' face. Place the beariflg and insulator on
the shaft, working them as far down the shaft as
,possible. Place a piece o~ pipe 19.0511lm (3/4
inch) (inside diameter) x 53.97mm (2-1/8 inch)
,long' over the end of the shaft.

'4., In'stall the steering.wheel attaching nut. ,Tighten
:the nut unt.il the bearing is se~ted in ,the flange. ,
Remove the nut and "pipe from the, ste~ring
shaft. '

(

G5919-18

5: ,', (ns'~11 ',the' snap ",ring, -.in ,th~ groove on the
steering shaft. _. , .,' , .

,6. " \ Inst~li the' turn sign~1 switch on' the 'flange.
Tighten the screws to 2.5-3.0 N· m (22-26
in-Ibs)~ . .

7. Install thetu~n indicator lever. '

8., Con'nect the electrical connections'· to the '
~teerin'g colum'n.. /.

po
_" •

9.- Install the" steering wheel as~ aescribed in this
Section. '

., '10. Connect the negative battery cable to the
terminal., . '. ,

11. .Test thes~eering'cqlu'~n for prop~r op~ration. .
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,·13·07·6 .. Steering Col~mn~S.~ripp.ed.Chassis ~odels ' 13·07·6

REMOVAL AND INSTALLATION (Continued)

Column Lock Actuator 'and St~er~ng It"·

Wheel LQcJ< Pin .
• 1-4'

,e-:f \\M-Z'J....~P""
MOlJN,",:,II\!'G SCREWS

(3) I~EQUIRED .

HAZARD.
WARNINC
SWI rCH

, ~

Removal fl"~-:' . ~. "

1.' Renl0ve the steering column shro·ud.... . . '-- '"

2. Re,mov~ .the igniti9n lo;ck drive gear as
described in thi$ Section.

3~.;' :Remove ~ the' attaching nuts that hold the
. steering column to brake pedal support.

4.'. ~ooseri the ignition" ~"Vitch attaching l1~ts and '
remove the ignition~· rod from ~h~ switch end~

9· Remove th~ upper _~h~ft bea~ing as 'des~ribe~ '
~ ,- .',t in this.Section, ", ~. '.' ~ .' '.

• - . . . I '.

6. - Remove the ignition lock actuator, rod and ·
steering w~eel lock pi~ _asse~~.IY:t I. ..

7... "Remove ,:and dis~ard, ~he retaining ~'ip at t~e
lower end of the: steering wheel 'Iock pin. .:
Remove the steering 'wheel lock pin "and lock

. pi.n,spring from ignition switch actuator. Do n9t
lose the spring.

, Installat'io·n "'f • , "

1. Inst.?11 a_new lock pin and clip, and the old-lock
, ' pin spring in the 'actuator-casting..

2. Place the, column lock actuator and steering
wheel lock pin in the steering column.

3. 'Engag~ actuator rod into· ignition switch
retaining nuts. .

4. Install the lock drive gear, lock bearing and
snap ring.

~. ,

5. InstalJ the. lock~_cylinder with the J<e~ i,nt~e ON
·posit~on. 1~~talrV\lit~ the :r~tainiflg pin flush:·with
cylinder. Turn key to j the' OFF p·osition.

6. - ' Install the upper shaft 'bearing 'as' described in
this Section."~ 1,: f

7.. Adjust the ignition switch as explained ir:" this
Section. 'I

8. Secure the steering c01umn :to the'brake pedal
..supp.prt. ,. '-'-i' ••'-;:" '.f

9. ,Install the trim shroud.

.Ignitio~ :~o~k ~yli~~er.A~se~~ly.· ,
NOTE:' The following procedure p,ertaiAs to

vf3hicles .~h'at havefur,lc~ioflal lock cylind.ers .and.
ignition'· keys 'are 'available or the ignition key
numbers are known. and the proper key can be

: ... mad.e....- '. ,"'. " L .'j ,'.'

Removal .,

1. Discor1nect' the:' battery 'groun'd cable. ,~ ..

2. \ Remove the horn button' andthe steering wheel
, as described earlier in ,this ,.Section. '

.3. , :~Iacethe:: gear-shift, i,n ,n~utral. ·(with au~omatic . ~
, transmission) or in any position with ~anual '

transmission and turn the lock cylinder with the
". "ignition key to' ON'position.· .-. ~.. ',.; , . .

4. Plac~ :1 '18 in~ch diametef wire :pin or small drift'
punch in the hole located inside'the column
near the, base of the .Iock cylinder. housing and
.depress the retaining pin w~ile pullin.g, out on
the Ipc,k qylinder to remov~ it from the column

_~: h,ousing.: ,.. ~ ," ~'L' '

.."installation:- . ~~

t~ .~ 'To' install tHe' lock cylinder, "turn .the lock cylinder
, ..'OJ._ , to t~e ON' position and depress th~ retaining

, pin, ·then insert the lock' cylinder into :its housing
in ·the flange casting. Assure that the cylinder is

, ~. '--fully seal~d ~nd" ~Iigned into. the ,interlocking
. washer .befo'r~ turning the,. key. -to .the OFF

. .' position~This action' will permit the cylinder
retaining pin to extend into the cylin"de'r cast

. housing hole. ,0' " " , • • • "

2.. 'Using the ignition key rotate the I'(>ck. cylinder to
insure correct mechanical oper~ti.on in all

': ". ·p.osition$." . .
3. Install the, steering wheel"and ·trim pads as

described earlier in this Section.
4. Connect the battery ground cable.
5. On vehicles equipped with au'tomatic

transmission, check for proper start in Neutral.
Also check to make certain that the start circuit
cannot be actuated. in the Drive and Reverse
positions'..

NOTE: The following procedure applies 'to vehicles
where the ignition lock is inoperative and the lock
cylinder cannot ·be rotated due to a lost or broken
ignition key and the key number not known or the
lock cylinder cap is damaged and/or broken to the

. extent that the lock cylinder cannot be rotated.
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13-07-7 Steering' Column~StrippedChassis M'odels 13-07-7

REMOVAL' AND INSTALLATION (Continued) .~ . .... ' .. \

<>.'

G6542-1A

", '/-, j'

'-UFT HOUSING ASSEMBLY
OUT AND OVER
END OF SHA.FT

COLUMN LOCK
ACTUATOR AND

LOCKING BUTTON STEERING WHEEL
SNAP RETAINER" LOCK PIN ASSEMBLY IGNITION LOCK

" ACTUATOR ROD TO
" . IGNITION SWITCH

-4----7n:'-----:l ~~

I -Ul( ,~\\",

LOCi<
BEARING

ROD-ACTUATING.
RETAIN FOR USE

WITH NEW ASSEMBLY

Ignition Lock D~ive G~ai'
Removal '
1., " "Remo~eJth~_lock cylin.der ~ssembly. a~tdetailed

in this' Section. . - _. '. ,
2. In~~rta fl~t bladed screwdriver i'n' the'.recess of .

the drive gear at the bottom of the lock cylinder
~)housing. Turn the lock drive gea'r
counterclockwise three notches.

,'3.' , _F:1~move ,the snap ring, washer and lock drive
, 'gear from the lock cylinder- hou~ing. Note the
. ,_ position of ~he drive -g~ar to the :~ack teeth.

Installation
,1. Install the lock drive gear in' the housing in the

" ,sa.me position as, noted during removal. f

" Installation is correct if the last tooth on the
-drive gear is meshed with the last ~oqth on ~he

rack. Install the washer· and snap:ring.
2. Using ~he screwdriver blade, t~rn the drive.gear

clockwise three ,notche~.

"3: Ins~all the lock cylindeL

Removal
1. Disconnect, the battery ground cable.
2., R,emoy~ the horn button and steering wheel ~s'

described earlier in this Section. .
.' ., .

3. _Remove the. turn signal lever from the steering
,column:, ~. L· , ;-. ,. ,

4. 'To gain',':access to the'ignition; switch' remove'
the steering, column trim shrouds': from the

" 'steering 'column:' Detach and lower the :steering
column as~embly from the brake pedal support

" brack~t as ~escribed' earlier-in this Section..
5. Remove the ignition switch and pin it in the

~OC.K .p~sitiqn., r ,

6. Remove -the turn signal switch from the column
as~emb~y as, described· in tt)is S!3ction under
Manual ,Key~ "Release Button and'Leyer in the

. Removal.,and.'lnstaliation, Section. '
... , • "~.. I " __

7. .Rem.ove .the upper bearing snap ring ,and the (2)
T:t>,.oIt retainin'g r::!u~s that secLiJe .. the' flange
casting' to the outer "tube. Rem'ove'the entire

. ,: 'flange casting,. assemb,ly" the. upper- shaft·
bearing, the lock cylinqer assembly, the ignition
switch act~ator and the ignition switch actuator
rod ,by pull,ing the assembly over the end of the
steering column shaft.

, ~

8. fteplace the above. assembly with a new .....
, assembly consisting of:
, (1 )3511 Flange

(1) 11582 Lock Cylinder Assembly
(1) 3E717 ,Lock G'ear-,: Ste'ering Column Lock
(1) 3E700 Bearing, Steering Column "Lock
(1) 3C610 Retainer, Steering column Upper "
Bearing
(-1 r3E72,~'~Act~~tor Ass~rribly, $t~ering Colum."
Lock ".. ' .. " - '

NOTE: retain the ignition switch actuating rod from
the -removed casting assembly arJd use, it with the
new flange c~sting assembly.' _._

Installation
i . Reassemble the abov~ parts, installing a ,new

upper shaft bearing (351 7) and set the actuator
to drive gear as described earlier in thi~ Section. '

2. Install the turn signal switch as described earlier
in this S~,~tion.' '. .- '

3. Install the ignition 'switch, ~heck and!or adjust
for proper function as ~pecifi~d in this Section.

4. Install the instrument cluster.'
5. Install the stee~'ing c~lu~n trim shrouds~',

steering wheel and pad assembly as specified
earlier in this Section.' '

6. Install the turn, signal lever.
7. ,~,Using the ignition key rotate the lock cylinder to

'insure correct mechanical operation in all
positions.

8. Connect the battery ground cable.
9. Check for proper start in 'Neutral. Also check to

make certain that the start circuit' cannot be
actuat~d in the Drive and Reverse, positions.
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13·07·8 Steering C,olumn--Stripped Chassi~ Models

DISASSEMBLY AND ASSEMBLY

Steering Column.
Disassembly·,
1. Remove the steering column as described in'

this Section. " ,..,

2. Unscrew the' turn ~Ignal lever..
3. Drive out hand. shift I~ver pivot pin and remove.

hand shift lever. ", '

4. Remove" turn' signal-hazard warnjng switch
r'etaining screws and,.partially withdraw switch
from u.pper flange. . , ' ,

5. J~emove snap' ring from steering 'shaft above
"the upper shaft bearing. -

6. 'With a light hammer'tap the steering' shaft 'out .
the bottom of the steering column. ' . , '

7." Clip the ignition switch in LOCK position and
remqve"ignition sWitc~ and actuatio.n rod~

8. Remove the automatic transmission hood and
lens assembly, (if 'so equip'ped):

9. Loosen, th~ upper flange retaining nyts ':-Intil o'ne
or ,two threads '-remain' eng~g~d, pi,rich the nuts
towarq" each other, and pull ;flange" off outer'
tube. ,':.. ' .

10. .Remove' ~lshift 'tut3e ';: retaini~g' '~bolt'~:)r9m the
bottom of the shift socket. ,.".,...'

11. Remo~e the shift!socket fl~nge exteflsion.

. ,.12~ Rer)10Y~" ~h.e' .Iower:;, bearing retai.ner, if so
equipped. . ' ,'" . ",.'

13. Withdraw.s·hift 'tube ;f~~m'-'top~~qr,·.bottom. of the
steering column.

14.' Withdraw' lower 'shift' arms'anc:J; spacer from
column outer··tube.

'15. Remove lamp from flange and" separate turn
signcil~hazard warning= switch from, flang~e~ . :,r.

16. Renioye ,'upper' shaft ,. ~ea.ring ,'and";' in'sulator
cover 'from ~pper :flange 'by tap'ping wi.th light'
ham,mer from opposite side' of flange. . ~

17. Disass~mble' the .'up'p~r flang¢ a~nd' '1'6cki~'g
mechanism as describeQ in ,this Seqtio[1. " :

·18. :R~'rnov~ the floor'\op~~ing cO)l.erpi~te from the. :'
. outer tube." .

:. AUTOMATIC TRANSMISSION, VEHICLES .

• .J

, • to '. '9. '.'
<, ,. '

"1 '.• ~. 1

IGNITION. . '; " 'I:, . ~\:'
SWITCH' ,

I" ....

ACTUATOR
ROD

~ , . '. .f

G
"

.,COVER
PLATE

STEERING
COLUMN

'ASSEMBLY

HAN'O SHIFT
LEVER

RETAINING,
PIN

TURN SIGNAL
LEVER"

. , ·TURN SIGNAUHAZARD

SCREWS~~ "UPPER~W~RNING SWITCH ASSEMBLY WIRING

AND INSULATOR· HARNESS"., ~ .

..
.:--,." :c,~v\:. BOLTS • S1~:~G

! "~UT~Y.. "SHIFT :,/..:~
,'/~s:~p RING SHIFT , ,TUBE " ",.~,." ,/

'SOCKET .

L"---J . CLE~t~CE' '---,-_.-'---.S~~~A~HER "7 ,:',: .;:/.~,
-r-~-~-'.~,.>.-- ,-....." OJ. ..~.-,.'/ .,'
Ls= SLOT" . . • '3·

.~ ~ .. : 1 ."4 • .. '". Ji .. ;_".

; ... ,....
t·'

", G6192-2B

" .
.

".:

.:.' " ..

~ .: i . .' ...
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13·07·9

DISASSEMBLY AND ASSEMBLY (Continued)

MANUAl TRANSMISSION VEHICLES' ~ COLUMN SHIFT

. .~ ~~
' ..

.. "..~,.. .

~----- SHIFT ARMS

WIRING
HARNESS

TURN SIGNAUHAZARD _.,-'
WARNING SWITCH ASSEMBLY

COVER
PLATE

~~=. ---------,~~~----~_.~~
...-' SHIFT .. · ',/' Il

~~/.. ~~~-~,~m~~~~~~~~-.ru-~-/~~-.~-·-'~~m~)
I (01 CLEARANCE' ," STEERING .~'f4J.J /

I • / " HOLE SHAFT - r--. -:,'.-.--~L. --- / ._-

SCREWS~·.'

G6193·2B

'I • .. ',& ••

.. .. ~

)", .

to ...... :."

f'. '
o't , ; 3

... ~ .
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~t~erlng Column~Stripped Chassis Model~, 13·07·10

DISASSEMBLY AND' ASSEMBLY (Continued)

)

'Ia~--l
"'~---~

7 _../." .,.

WIRING
HARNESS

,,\ 'i,'
- '.

ACTUATo'R
ROD:' STEERING COLUMN

. '~:' ASSEMBLY
..,~ ~.. "

,MANUAL ..TRANSMISSION VEHICLES ~ F.~OOR SHIFT

TURN SIGNAl/HAZARD
WARNING SWITCH ASSEMBLY'

" ~., ......

COVER
PLATE

SCREWS'

·tt.·:· UPPER '.

si~:~",~~u-,--,--·-~·_·--' -:7 .
LOWER -

SNAP FLANGE' ~ /., .

RINGF'"ci:a 'I ---- ---.
,j\,/,.•"~~~. , f

. ~ ',CLEARANCE
, / . HOLE ' STEERING

L~:.· SHAFT

G6~81·2A

Assembly
1. Place bushing: in socket retainer in outer tube.
2. . Place bushing on upper hub and wave washer

on lower hub of shift socket.
3'. Ins~rt lower shift arms and s'pacer in outer tube.
4. Insert shift tube a.ssembly from top or bottom-of

column.· '

5. Install'shift socket onto shift tube in outer tube,
or flange extension onto outer tube 1.7-2.3 N ·,m
(15-20 in~.lbs).

6. Install shift tube retaining screw in the bottom of
. the $hift socket. , .

7. Place turn signal-hazard warning switch wiring
harness through flange. ,,'

8. Press lamp and wire into flange.
9. Feed turnsignal harness through shift socket.

Pinching the, flange, casting subassembly
retaining nuts toward each other, install flange.

,j

I

10. .Install Ignition switch actuation 'rod,1 ignition
switch and hand start the washer-nutsJetaining
the switch. '

11. Adju~t. the ignition switch as described in this
Section. . ,

1? Install the· steering shaft from th~ column,
bottom. ~

13. Install the lower bearing retainer.
14. Install th'e upper shaft' bearing and' insulator.

cover as described in this Section.
'15. Install the snap ring 6n the shaft above the

upp~r bearin~.

1,6.. Loosen the lower bearing retainer so it is free to
slide 'on the' steering shaf~. . .

17. 'Seat the upper bearing by tapping 6n the upper'
end of the shaft· with a rubber mallet. '
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~~~ering 'Colu~~~Str~pped Chassis' Models 13·07·11

DISASSEMBLY AND ASSEMBLY (Continued)

18. Preload the lower bearing by sliding the bearing
retainer against the bearing with the thumb and
forefinger· while holding the, steering shaft.
Tighten the retainer nut to 14-18 N· m (10-14
ft-Ib) while holding the bearing retainer.

, RETAINER .', STEERING COLUMN
BEARING SEAL

STEERING COLUMN
LOWER BEARING

RETAINER

19. Install the turnsignal-hazard'warning switch .and
tighten the three retaining screws~" . ,

20. Install the automatic trarismissi'on hooq' )an~'
lens, if so ~quipped. , .

:?1.. Install the hand shift 'lever and pi~ot .pin.~ .
22. Install the turn signal lever. .
23. Install the steering column as described in- this

Section.

VIEW OF LOWER END OF
STEERING COLUMN ASSEMBLY

BEARING ASSEMBL Y

G3306·1A

Steering .Column Flange and Locking
Mechanisrr- Subassembly

, 1. Install lock actuator insert 'in rear of f!ange and
tighten screw 1.7-2.8 N· m (15-25 in-Ibs).

2. Ins~rtlock actuator assembly through opening
in front of flange until it bottoms against insert.

3. Install lock drive gear thro'ugh lock cylinder
opening such that the last gear tooth aligns with
the last tooth on the actuator assembly when
the actuator is fully rearward.

4. Install the lock bearing.
5. I~stall the s~ap ring.
6. With the lock cylinder in the "ON" position and·

the retaining ·pin depressed, insert the lock
cylinder into the. flange~

SPECIFICATIONS

7. Attach PRND21 insert to front of flange.
8. Position spring on lock release lever assemb~y

and position lever assembly through hole in
front of flange torque spring until lever
assembly is allowed to drop into place. '

9. Install snap ring on lock release lever assembly.
10.' Install flange retai'ning bolts though holes in ·

flange and hand start nuts one to two threads
on rear side.

TORQUE SPECIFICAnONS - F-8UPER DUTY AND E-350 COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES

Torque

DescrIption
..~ - 'Nem- - ' Ft-Lb

'-,

Ignition Switch Retaining Nuts 4.5-7.3 ~

Steering Wheel Nut 40-56 30-42

Steering Column Lower Bearing Retainer 14-18 10-14

Floor Opening Cover Plate - E350 16-23 12-17

Floor Opening Cover Plate - F-Super Duty . 11-15 8-11

Intermediate Shaft LOCk Bolt - F-Super Duty 27-47 20-35

Intermediate 'Shaft LoCk Bott - E350 54-80 40-60
Hem In.Lb

Lock Actuator Insert SCrew. 1.7-2.8 15-25

Steering, Column Tube Aange Nuts 6.8-8.5 60-75

Tum Signal Switch SCrews· . 2.5-3.0 22-26,

Steering Wheel Hom Cover Pad 0.8-1.2 7·11
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13-07-12 Steering 'Goll)~n-$t~ipped, C~assis Models

SPECIAL SERVICE TOOLS ~,",

SPECIAL SERVice' TOOLS ·

13-07-,12

Number' ,\

T67L-3600-A

oJ' .. •

't'

... , ,

~ .
; ...._.......

Steering Wheel Remover

.. -, ~

''''1

CG359&-1A

to '

I .••

.,".

. ,',

." f.,.

..;

..;'; .,.

, ..•• j.

.,/,'

,.~

'." .~
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13~24·1 Steering .Linkage 13·24·1

SECTION '13-24 Stee.ringLinkage

PAGESUBJECT PAGE SUBJECT:
." ,.* .,.... ,

DESCRIPTION.' '.. :'. ~ ...•' '. '~'...• : ~ . ~ 13~24.1, ':RE,MOVAL' AND ,INSTALLATION (Cont'd)
DIAGNOSIS" AND TESTING' . ~ ..' .~. Ii ••..•••• ~ •••• ' 13·24·1 ,.' :-, Tie Rod Adjusting SI~eve and Ball r ,

REMOVAL )~ND INSTALLATION' . '. .' ,'Stud (Cont'd) , . .
Drag" Link< ,.....•••••, ', ..•• ~ •..... '.. 1-3·2.-4::" . Rubberized Ball Socket Steering Linkage,
Pitman Arm·,~:~:--".•......•'••....• ~, .'.. ~ •... ~' .. '.,'. ,13·2~·3'. (R.B-.S.) '.'~ :' ~ ~ '·13·24·5
Steering Tie.. Rod ..... ·.~·:·~·.~ .. ,·.... ·...• r•• ;, . .;:·13·24.4·· Tie ,Rod and Drag Link Assembly .•••.....·.. 13·24·3
Tie Rod Adjusth1g ,Sleeve. ~O~. Ball'.~ '. · .' SPECIAL SERVICE TOOLS, ' ' 13·24-7

Stud •........-~' ••.<.. ~',~.','.". '.. :~ < ~'. '.' .,.;.~.. 13·24·5 'SPECiFiCATIONS ~ .•.........•....• 13·24-7',
VEHICLE APPLICATION .'.. ;, •........... '....,.. 13·24·1

..... ,} :

VEHICLE' APPL'ICATION
Applies to· F-150~F-35'b, E-150-E~350; B~onco' 'and
F-Super Duty S,erie'~ Vehicle~. i"

. .
The' F-150-F-350, Bronco, F-Super Duty, Chassis

Cab and E-150-E350 steeri~~ linkage has adjustments
, ,in both the tie rod and t~e' drag link.' .

DIAGNOSIS AND': TESTING
I.

.f,'

Refer ~·o Section 13-01, Steering ,General Service for
'diagnostic and testing procedures. . "

,,'
, Refe~ to Figs. 1~7~

The' steering linkage is composed of Pitma,n ann,
drag link and tie ·rod. The Pitman arm" transfer~ the
steering gear movements through the drag link ,and tie
rod to the spindles.

DESCRIPTION .1 ,

FRONT'OF VEHICLE t••

.,~

, FRONT OF VEHICLE,

~

r' AFTER SETTING TOE, THE TWO CLAMP BOlTSiNUTS
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED
WITHIN A UMIT OF 45 DEGREES (PlUSIMINUS) AS
SHOWN WITH THE THREADED END' OF THE BOLTS
ON THE lEFT HAND SLEEVE POINTING TOWARDS
THE FRONT OF THE VEHICLE AND THE THREADED
END OF THE BOLTS ON .THE RIGHT,HAND SLEEVE
FACING REARWARD.

VIEW A

DRAG ,LINK.
BALL STUD

, STEERING LINKAGE MUST
BE INSTALLED WITH STEERING

GEAR FIXTURED ON CENTER
( ± 45° @. INPUT SHAFT)
BALL STUDS MUST BE

. SEATED IN TAPERED HOLE,
TO PREVENT ROTATION WHILE
TIGHTENING ATTACHING NUT

VIEW A. '

TIE ROD
BALL STUD

"

F2843-ZH

, .
FIG. 1 Steering Linkage F·.~,50 (4x4) and Bronco
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13-24':2 Steering ~inkage 13·24·2

, F2844-2H

;.

.:','

rtE "ROD BALL STUD

r-------.;......:. __

"-

ADJUSTING SLEEVE

TIE ROD

~~~~~\,:., ~~ ":
(50-75 FT-LB) COTTER\. ~

STEERING LINKAGE MUST PIN CLAMP
BE INSTALLED WITH STEERING 642569

GEAR FIXTURED .ON CENTER
.. ' ·(1:4~o@ INPUT SHAFT)

BALL STUDS MUST BE "
SEATED IN TAPERED HOLE

TO PREVENT ROTATIO'N'WHILE
TIGHTENING ATTACHING Nut

~ . ~ ~ .•

VERTICAL.

~
FRONT OF VEHIClE

DRAG LINK BALL STUI;>

,FRONT OF VEHiClE
..,

NoTE: TO PREVENT"INTERFERE.a
WITH OTHER COMPONENT~" ',", :

AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS
ON EACH ADJUSnNG SlEEVE MUST BE POSITIONED
WITHIN A UMIT OF 45 DEGREES .(PLUSIMINUS) AS
SHOWN WITH THE THREADED END OF THE BOLTS
ON THE LEfT HAND SLEEVE POINTlNG TOWARDS
THE FRONT OF THE VEHICLE AND THE THREADED
END OF,THE BOLTS ON'THE RIGHT HAND SLEEVE,·
FACING REARWARD.' .,' '

FIG. 2 'Steering Linkage F-150-F-350 (4x2) , .

NOTE: TO PREVENT INTERFERENCE
WITH OTHER COMPONENTS.

VERTICAL

411!1. + ~5° - 45°
FRONT OF VEHICLE·

AFTER SETTING TOE, THE TWO CLAMP
BOlTS/NUTS ON EACH ADJUSTING
SLEEVE MUST BE POSITIONED WITHIN
A LIMIT OF 45 DEGREES (PLUS/MINUS)
AS SHOWN WITH THE THREADED END .
OF THE BOLTS ON THE lEFT HAND
SLEEVE POINTING TOWARDS THE
FRONT OF THE VEHICLE AND THE'
THREADED END OF THE BOLTS ON'

. THE RIGHT HAND SLEEVE FACING
'REARWARD. . ..

VIEW A

,·PITMAN"
'ARM-3590

.:'<'" '. -TIE ROD
.~ 3800S"

.:: COTTER PIN
642569

f{ \. .

NUT-800895
68-101' N·m

(50-75 FT·lB) ;..

~_6-:,

01
O.

~-J'":----:---..,-..-..-_.JJ

\ .f

':3017-20

,FIG. 3. Steering Linkage-F-250. (4x4)

. ~ .. .,. "-." . ( .
~ ~ f .' I ..... .•

.. ..,;··•.• r
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Steering Linkage

CLAMpS MUST, BE INSTALLED IN
POSlll0N SHOWN WITHIN ~45° .-IIfII!!f!!.~_-.-.t~~~

TIGHTEN NUTS 40-57 N·m (30-42 FT-LB)
, ·4 PLACES

FIG. 4 Steering Llnkage-F-350 (4x4) Monobeam Axle. , ~

.. '

F4681-a

"REMOVAL AND INSTALLATION

"Tie Rod and Drag Link Assembly
IRefer to Figs. 1-7. : '
; Replace, the drag link or tie rod if a ba.1I s~ud is
:excessively loose, ;or ,if th~ tie rod or drag link is b~nt. Do
not attempt to straighten ,a drag link or tie rod.

........

Removal
.' ~"" ., .

1. Remov~ the"cotter pins and nuts from the dra'g' link '
and tie rod "ball ,studs.' ", ,,',' .

. . .. \' ." ~. --~.. ,

,2. Using the Pitman Arm Puller, T64P-3590-F or,'
equivalent, remove the drag link ball studs from the
rig~t hand spindle and the Pitman arm. Remove
the tie rod ball studs from the left hand spindle and
'the 'drag" link. ,'.-, . A' , .-

'3. When installing new drag link or tie rod end(s) or
adjustment. sleeve(s), "turn the parts _.into the'
adjustment sleeve about the same distance used

. ·fo('!cthe -' old assembly.· Equalize ,;the, thread
engagement of the short, and long rod ends -in the

'~~ adj ustment ,sh~;eY,e.-."~Thiswi II provide an
,approximate toe-in setting. '.

Installatio,n .
• ; ,ott

j:. Po~ition, the drag' link ~all studs in,to'the rig'ttt hand
:" ' spindl~ :and the, pi~man .arm'. Position the, tie rod,

ball.' studs !nt~· thele,t':,'tian~d spindle :and. the drag
lin~.::, . _:. .,' " ,', " . "" ',' ':"

NOTE:, For' installation,c of. components with rubberized
·ball sockets" 'be sure that'the wheels and Pitman Arm,
are in the straight ahead 'positi9n so that' the rubber in
the .rubber ball sockets has no preload i,n that position.
Installation of the 'linkage' in other. than' the' straight
ahead position could _cause the vehi~le to drift toward
the 'installed' position. ..... :' .... ,: " :t " : "', '

2. Seat the studs into. the tapered' hole' before
tightening the nuts to avoid wrap up Of the, r~bber
,during tightenin,g., Tighten the 'nuts to
specifications. ~'. .'

: 3:' ~h,stall new cotter pins. " . ~ ,~

4. Check toe-in and set toe~i'n as des~ribed in~"S~ction
: 14-01, Suspension Geriera~' Service. '

5. After checking' O( adJusting" toe-in; center: the,
;. adj~stment sleev~, cla'ry1ps 'between··,the locating
. nibs and position the clamps as shown in Figs. ,1 , 2;
~ ,3, and 7 to pr~vent c.lampcpntac~ with surrounding

~ '. ,components. Tighten the nuts to 40-57 N· m '(30~
,": '42' 'ft-Ib.s),~. After installing a tie rod or drag link~

'.make. sure the tie rod adjustment sleeves- are
. Icorrectly positioned. ',For, the correct tie-rod

" .~,.adjustmerit sleeve position refer to Figs. 1
," .' through:.?

Pitman Arm

Replac~ the Pitman arm,if~the Pitman arm)s bent. DO
not- attempt ·to straighten' the Pitman ·arm. ,

Removal

1.' Remove the cotter pin' and, nut from the drag~ 'link
ball. stud at the Pitman B:rm.. ,

2. Disconnect the drag link ball stud from the ,Pitman
arm using Pitman Arm ,Puller, T64P-3590-F or
equivalent (Fig. 8).

3. R~move the Pitman arm attaching nut and ~ash~r.

4.·,. i' R~m'ove. the ~itm'a~' arm". from. th,e, ,stee.rl~g· gear
' ..... se.ctor,s~aft uSing Pitman Arrrt. PUller, ,T94P-::3'590-F

. (Fig. 9). Remove the tool ,from. tbe 'Pitman arm.
f • ... ., r !~,

,lostallat_!3n " :' ..... ,_ , :'::
"1 ~', 'Install th'e~:new Pitman arm assembly' on 'the; sector

shaft with ,wheels in straight ah~ad P'9sitiqn. ,Install
,the Pitman arm attaching washer and n~t. :Tighten
the nut to specifications. .:~ '''',

,'2. 'Install the"drag link ball stud ,on tne Pitman arm.
. Tighten the nut to 68-1-01 N· m (50-75 ft-.Ibs) and
install the cotter pin. ' .,' " I <:; " ,
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- 13-24-4 Steering Lin,kage 13-24-4

G6197·2C

..... " ~ .,.'

\' -
- ~., .' ... ..... .r

",; ',; STEERING 'LINKAGE 'MUST' BE ' :.: ..
~.:INSTALLED WITH STEERING GEAR· '~_t_,~

FlXTURED ON CENTER
( :t: 45° @ INPUT SHAFT)

. . BALL STUDS MUST BE
...SEATED.IN tAPERED HOLE
.' TO PREVENT ROTAnON WHILE

. nGHTENING ATtACHING NUT ...

, .
;.

NOTE: CLAMPS MUST BE INSTALLED, .
: ; 1 IN PO~moN SHOWN % 45·
.:-" .. ~ ....

, .

NOTE: CLAMP MUST BE 'INSTALLED
. ',~ . , ',' IN' PoSITION SHOWN ± 45·

" . VI~Z

'. . E150 . ~ I"

. 'MAIN VIEW

~-.'"

......"

E·250 AND E·350 INSTALLAnON
. VlEWZ

L- -~---~----~......~----:--~- : ~' ,

68-101 N·m
(50-75 FT-LB)

FIG. 5 Steering Linkag~E-150 Through E~350
...1- ... • • ,~., • _ .... • .••~ , • .... .' .. ". ~ " ,

Drag Link ~.. ':.

'Refer~ to Figs. 1, 2, ,~;, '5 and 7..,

Replace' the drag link' if the bali stud is. loose, 'or th~
drag link is ,bent.·-Do ,not a~tempt to strc:ughten a drag
link..~ :

Removal
, '-

1. Raisethe·vehicle ,on a hoist wi~h the wt:leels,:in the
straight ahead'~position., ~efer to ,Section:50-04,
Hoistir:tg and Jacking in the .Li,gt"lt.-~edium-~e.avy,
Pre~Delivery" r:nanual. ,,-' , "

2. Remove the cotter pins and, nuts from the,'ball stud
. at the Pitman arm and s~eer.ing tie rod. Remo.ve t~e
<. ball studs from ,. the: linkage., using Pitman Ar~
, Puller,' T64P-3590-For ·equivalent.,.as. jshown In
.Fig.. 8. ' .

3.. , . Loosen the" bolts., Ort the 'adjuster clamp: (if ~o
equippe-d). Count the number of turns~ it takes to
remove the drag link from the adjuster.

•. "." i; 'i

Installa.ti~~ . '.~..:-: . t. '1 • ,. , • .

.. ·1.~'··.lnstan·the drag link ,the ,same number-of turns it
, " ·:took to remove 'it f'rom the adjusting sleeve. Note

, :the position·.of the clamps in· Figures 1, 2,~3; and 7.
Tighten the adjuster clamp-nuts to·40'!'57 N -,m (30-
42 ft-Ibs). .

,.2. .~Posi~ion tt}e. drag link b~l~ ~,t_ud in the ~it~an arm.
Position 'h~. stee~ing ·tie 'rodJ:~~H~~tlJdl~' t,he <:1r~g
link. 'If the': outer ball socket IS ~rubbeflzed, It IS.
hecess'ary- to mainlai'n :, the ,'front "whe"els and
steering wheel in the straight ahead position: Mak~ "

, 'Sure. the -ball' studs' are,~ seated in. ,the' 'taper to
;~revent rotation ·while. tightening. ·:Install:..:~nuts and
tighten to ,specifiqations..·. ". "';.. ' ..' I >,'

3. '1 nsta:U· new cot!er pins.:) ., ~, . .. '
4.. Che~k ..,to.e-in and adjust- ·toe-in· as·~ descri~~d .in

.S~ction'14-0·t, Suspension General S~rvice, under
·Adjy~~ment~. ~ .' . ': , .'

.-, ". ," ~.. '..

Ste.erin,9 Tie Rod'
Refer to -Figs. 1 through 7..
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S~eering :Linkage 13·24·5

," t.-'

. NUT
TIGHTEN·TO
81~122 N·m

, , , (60-90 FT-LB)

: ,... ,..

;, .

"

,":-", ~.~"

....
,'r:

-...,..: '. (

..... .M

, .

.. " ,:. ~ r.-

~
"J'J ./

COTTER PIN
N642569

• NUT
N8oo895~1

'70-100 N·m
(52-74 F.T-LB) ,

VI~,,,!'. .' I.

I 1

"~1'" . ~ .

..) .

~' I

., ..
~ , '

'., ~,.::.

.~.\ :. ,

G6344-28
..... ! t ••':),

FIG. 6 Steering Linkage-F-Super Duty

, . ,'. '1·' ,'., '. - :.. ' , .' . " ... '~ .' .'

"~ .;Aep.l.ace. the, steer~ng ti~ ~oo if th~ ball stud is 10.9se or
the rod is 'bent. Do ~6t ~ttempt to straigbten' a bent rod.
0.. . . .. ~:.: . • .. . .. '. :. • . '.

Re~.ovai: ", ,:' :~.;-:.J~' :; ..
1. '- ,'. Raise ·the'vehicle' on; a -hoist 'with the whe'els in the
.. ' ."straight ahead :·position..~·Refer 'to' Section' 50-04,

Hoisting and""Jacking~tin the Light-Medium-Heavy,.
Pre-qelivery .manu~I., . .

2. Remove the nut and' cotter pin from the ball' 'stud
. : 9" the tie ~od. R~m<;>ve the ..ball stud .from the drag

link .us!.ng, Pitm~n Arm .. pull~r, T64P-3$99-F, as
shown in Fig. 8. " . :;

3. Loosen the bolts' on the adjusting sleeve clamps.
Count the number of turns 'it takes to remove the
tie rod from the adjusting sleeve. Remove the tie
rod.

Installation

1. Install the .tie rod 'in the adjuster sleeve the same
number of turns it took to remove it. Tighten the tie
rod nuts to 40-57 N· m (30-42 ft-Ibs)..

.~~.- p,osition the tie rodba'UstJd in' thedrag:Wlk. If th~
" outer ball socket is a rubber design (doe.$ not have

a greas~ fitting) it is necessary to m~i.ntain th~ front
; '¥ltreels i and steering· wheel in' the' straight ahead
. positiori~ MakEf sure':the ball st~d is· seated;,," the
ta·per to prevent rotation -while' tigl1~ening. '~I)nstall

. nut and tighten' 'to specifications.· ' ~ .. ~ .

3'- Install new cotter pins. .

4. Check t()e-in and adjust toe-in as desc~ibed'j'~
,·Section ~4':01,"Suspension ,General'SerVice, ~nder
.Adjustments.. ': . ~ . . ., ~.:.. r ..-'-·:,. I

~ ....... 1 • 01"' • .~ :. j _~.• ~ .\

Tie .~od 'Adjusting~Sleeve·,and, Ball:··I~Stud '

, Rubberized Ball Socket Steering Linkage' (R.B.S.)

Refer to Figs. 1, 2 and 5.

Replace the ball stud if it is loose or the tie rod is.
bent. Do not attempt to straighten a bent tie rod.

.Removal

1. Raise the vehicle on a hoist with the wheels in the
straight ahead position. Refer to Section 50-04,
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13-24-6 Steering Linkage 13·24~6

SPINDLE CONNECTING ROD CLAMP':..;.
INSTALLAnON 'OsmON

SPINDLE
ARM

.COTTER
PIN

.L

NUT
~ ..~ 75-105 N·m

. . ~,..... (55-77 FT-LB)

COTIER~ MOTOR HOME CHASSIS VEHICLES
PIN' VIEW A -

STEERING UNKAGE INSTALLATION -' F·SUPER DUTY COMMERCIAL
. STAlpPm CHASSIS AND MOTOR HOME CHASSIS VEHICLES

COTTER '! "

- ,'. PIN "

7~.~i~ .~1·"·:
(5.5-77,FT-LB) , . ;

. . LOCKNUT
- -.', I 50·70 N·m

'1 .' , (37-52 FT-LB)

/
....

. . .....

.. FRONT OF VEHICLECLAMP

ROD END

. KE;VS:<:

NUT . .' . NUT ,I . '

75-105 N·m . 75-105 N.in~
(55-17 FT-LBI· VIEW A ; DRAG. (55-17FT-LBI _ .---~

,LINK conER I

COMMERCIAl STRI~~ CHASSIS V~HIC:~--,n
. . MAIN VIEW _ ~

, G8873·2A

Fig. 7 Steering Llnkag~F·Super Duty Commercial Stripped'and Motor Hom:e Chassls V~hlcles.

. Hoisting and Jacking in the' Light-Medium-Heavy,"
. Pre-Delivery manual. .

2. ", ReF110ve the ball.$t~q 'rom Jhe 'Pi~man Arm using
':: Pitman', A'rm 'Pull~r, T64P~3590-F as shown in

,Fig. 8... ··· . . .... .

3. 'LoosE;t~ 'th~ nuts' on the adjusting sl~ev~" clamp.
I'.. Remove. th~' ball. stud from. adjuster or aqjuster
" , from tie .rod. Count the number of turns it, takes to
. remove' the sleeve fro.m the tie.rod or ball stud from

sleeve~ ,

InstallatIQ". . ..
1. I Install the adjusting sleeve on the tie r,od and/or

the, ball stud in the sleeve the same number of
turns it ·took to remove it. ,Tighten nuts to 40-57
N •m (30-42 ft-Ibs). -Make sure the adjuster.clamps

are in the correct position' as shown in' Figs. -1, 2, 3~
and'7. ' " - '. .: . "

2. Install the ball stud in t~e 'spil1dle' ~rm. M~i~~~lilJ,.~he
- 'front wheels,' and steer~ng wheel in the' straight

ahead pOSition. If the outer end is being replaced
with' a rubber ball socket design (does not h~y~:~
grease fitting),. it is necessary to make sure' the ball
st~d, is seat~d in 'he. tap~r to .pr~vent' ~t .. from
rota~ing while turning. .Install .nut ·and ,tignten to

,specifications. Install new Gotter pins..·· ',::.. ' -

.3. Install the drag link and' steering 'tie 'rod as,
"..d.escribed in this ,$ection. i .~.': •• '

4.· Check toe-in and':set t6e-irias··described in Section
'14-01, Suspension Generai: "Service, ,un~er
Adjustments. ".(' :..

. \~,

• 1
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13-24-7 Steering Linkage

(", , '., PITMAN ..
ARM PULLER

T64P-3590-F ,

~ • • &' ••

.~7012.1A

DRAG
LINK

BALL
STUD

G3480-1C

FIG.,S· Ball Stud ..Removal
FIG. 9 Pitman Arm Removal

.... i"

'/"
~ ·"t Torque

, '> ,.

, ~crlptlon ' , f' " Nem Ft-Lbs
..

" ;'t
' .-

'Drag link to Connecting'Rod 'Ball Stud' Nut 68~1 01 50-75
",.

"

Drag Link to Pitman Arm Ball Stud Nut '" 68-101 50-75

Pitman Arm to Steeri,ng 'Gear Nut 230-310 170-230'

Adjusting' Sleeve Nuts
" ,- 40-57 30-42.<

Adjusting Sle~~e Nuts, (F-SLiper DLlty) 81-122 60~90

Tie Rod to Spindle Ball Stud Nut
~ .;

68-101 50-75

SPECIFICATIONS,,; '.,~;

: Refer to ~ectiori1"3:-d1'"Ste'ering General Service, for
Specificatipns' not listed', here. '

; TORQUE S~ECIFICATIONS ...:..·~:;50' - F-5uPERDUTv, 'E-150 - E·350 Y'EHICLES,

. ,

. TORQUE SPECIFICATIONS F·SUPER DUTY COMMERCIAL
STRIPPED'CHASSIS AND MOTOR HOME CHASSIS VEHICLES'

'.~ .

CG6345·~8

~'" ~ .f,.
"" , " .Torque

Description N-m Ft·Lb

Drag Link to Steer,ing Arnf .... : '~ ..,'.' .
,'- Castellated 'Nut: '. -:, . ".

75:.105' . 55':77

'-Qrag Link td'Pitman Ar"1 ,~, .' ... ~.. ,
" ," . ...:.. Ca~tellated Nut :" "

Pitman Arm Retaining. B9lt and .Nqt

\:~5·1'05'·

101.-142 .

55-77

75..105

Steering 'Connecting Rod Ends to,r
· ~'. Spindle A~nis -. Castellated, Nut

75-105 , 55:77

; '~~teering Connecting ,Rod, End Clamp··~

.~: - Bolt and Nut ". ' . ~ , I: t

42-56 " , '31-42

CG6533-18

SPEciAL SERVICE' TOOLS \ .. ,

; \.. . . ~. ("'. :

f"" ,.i· ~"
Tie Rod Adjustment Tool

.r.. Rod End Remover
Universal

Universal

T64P-359(W= Pitman Ann Puller Universal
CF3018-2E .,

~ ,': .-. . .. ; ::

,',

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



13-4.1-1 Steering Gear~lntegr,~I,Power--Ford

SECTION 13-41. ·Steerilig Gear-lntegr~1 Power-;-Ford
. .. -~ •. . ,

:0 •• <(,'

SUBJECT .. '

ADJUSTMENTS _
Meshload' ' ' 13-41-5
Adjustm~nt 'In Vehicle, .. , : ~,~ ,1,3-41-5.

Rotary Valve Centering Check ~ :'~' :.' 13-41-5
DESCRIPTION AND OPERATION .. ~ ;' : 13-41-1,
DIAGNOSIS 'AND TESTING '~ ,..'~ '. ~ :.'.~ 13:'41-2:
DISASSEMBLY AND ASSEMBLY.. "

Piston 13-41-11
Steering Gear 1~~,41-6: ,

SUSJEC,T. . \ " . .... ',: '\.' .PAGE ~.

~ISASSEMB'LY AND ASSEMBLY-,.(Cont'd) ,
Steering Gear Housing . '.•.. / ....••.. '." ...••• '. '13-41-~ l

. Valve Housing •....• ' · .••.•... : •• "£t •• ,.~3~41-9 ~
't Worm and Varv~, Sleeve.: .• '•. : ..•.•• ~ .•••• '13~41-10

REMOVAL AND INSTALLATION
\ Steering Gear ..~:.~ '.••• ~" ••:••••••• 13-41-~.
SPECIFICATIONS- .. : . ~ ~ ~ ~ .';. ' 13-41-13 '
VEHICLE APPLICATION' '., ..... ~.i•••••••••••• 13-41-1'

.-.'" ,

, The difference in pressure forces',on the pisto,ri' h~lps.
.move 'the sector shaft, thus assisting in the turning
effort. The oil in the opposite end of 1ne gear housing is
forced· out through the return ~outlet .of· th'e controt valve

,.and. back, to' the ~ pump ~~ser:-voir. With. higher steeri'l9
efforts,increa.sed valve displacement wiU give the.driver
propqrti,dnately ,higher assisting pressure. Th~ .driver w,1I
have ..8 ·~moo.t.h '. hydraulic, assist·· at all times." :. (

• 1 ~ • .- • .' • ~ .. . • :.~ ,

When the, driver stops applying steering effort, the
valve sleeve and input ·shaft are returned to a centered
.position by, the torsion bar. When this occurs, pressure
is equaliz~d on both siqes of the pi~to~. The ste,ering' , .

04728-';"

\."

, ....

IDENTIFICATION TAG

SECTOR SHAFT: 't.'. ',' .

.~DJUSTI~G SGRE~ t • '1.. • ~r. '\ •

SECTOR SHAFf';"
COVER

i '~

OUTLET
PORT

.' . ~.., ~.. .'
FIG.,' 1.Ford Jntegral Power' Steering' Gear F-15~, . ;

: F:.-,350~ ,E-1~~E-350, Bronco and F'-S~per.,Duty;

provi~ing~.the lin~ to' the 'road :wheel ,s,ide of the st~er~ng
system.' As a steering maneuver is in;tiateq·,.rotational
force, applied through the steering'~heel(column to.~he

input shaft, is tra,nsmitted to: the worm wn~r~ i~ meets
th,e 'resisting' forces. of th~ 'road wheels.' 'When .the
steering 'forces ,are great enough" rotational .deflection
(t~istirig) of, the· torsion bar occurs. This deflection
ctiange,s the relative position~'of the input, ,sti~ft .~nd'
control valve sleeve causing~ throttling .of the hydr:aulic
flow and dir~cting high pressure fluid to the' appropriate
end·...qf·the piston' in the gear housing. '.'

VEHICLE APPL,CATION "
. Applies to all F-150-350, E-150-350, Bronco and

F-Super Duty Vehicles.

DESCRIPTION AND OPERATION
The· steering unit is 'an' .Integral, piston. and

recirculating ball nl;jt, ,and a ~ydrauli~ally assisted poWer
steering gear with ~ rotary. type control valve.' The gear
contains a torsion bar that provides"feedback between
the steedng wheel and the road ·wheels. ,The systerTJ
furnishes power to r~d.uce tl)rning effort at th~ stee~,ir:J,g

wheel. It also reduces road shock ,and vibrations.
.. " ."

The power.. steeri~g unit includes ~ a worm and one
piece rack piston. The piston r<;lck meshes to the gear
teeth on. the steering sectqr'shaft. The unit also includes
a rotary style' hydraulic ',valve Gonsisting of input shaft,
control valve sleeve and torsion bar. The valve sleeve is
pinned to the worm and the input shaft is connected to
the 'worm through the torsion bar. Hydraulic action is
generated by relative rotary motion betwe~n input shaft
and worm/sleeve ass~rl)bly.·,

The power steering gear is designed with ·the one
piece rack piston; worm and sector shaft in one housing
and the rotary valve assembly in an attached housing
(Fig. 1). This makes possible internal fluid passages
between valve and power cylinder, elimin~ting all
external lines and hoses, except the pressure and
return hoses betv.veen the pump and gear assembly.

The piston cylinder is an integral part o'f the gear
housing. The piston is double acting, in that fluid
pressure may be applied to either side of the piston.'

The control valve is a unique rotary design that uses
relative rotational motion of the input shaft and valve
sleeve to direct and throttle fluid flow. In a neutral
(straight ahead) position, where no power assist. is
required, the valve input shaft and sleeve are held in a
central position by the torsion bar. The fluid. flows from,
the inlet port through th.e. Yc;l.lv~ to the o.utlet port ~nq ' ..
back to the pump. No area of the st~ering gear is under
high pr,essure in this position.' 'The ,valve and housing
cylinder are always full ~f power steering ·fluid,which
dampens road' shock ,that, otberwise wou.ld be
transmitted to th~ driver through the steering wheel.

The valve input shaft is attached on one end to the
steering column and steering wheel. The other- end is
connected t~ the worm through the torsion bar
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... r ~
t ~ •

geometry will tend to r~turn the front wh~els ·to the, .,.Th,e only s~rvice that can be performed on the control
straight-ahead position. ' .. valve assembly is the replacement. ot the. ~our teflon

NOTE: A 'hissing nOlse,is a normal characteristic'bf ,seals on the v~lve sleeve and replacement of the
rotary' v~lve;,' steering gear-· and .in no way ':affects 'control \(alv~, ~ousing. '
steering. A replacement valve will·als'o.· .exhibit
slight noise;~:.so, it is 'not always a cure.,fqr the« DIAGNOSIS AND'; TESTING
complaint. .Any ,metal-to-rnetal contacts "at' the ... ' ',,'I '

flexible steering· shaft .coupling (due to column Refer to" the following gUideS,~for aidindiagnosi~g .
.,misalignment)' will' ~ransmit ',severe valve hissing steering gear conditions..,For other~ related, diagnosis
,noise into the ,passenger compartment and should and testing procedures, refer .t.o Section ,13~01, Steering
.be corrected. Gen.er~1 S,~rvice.· , .\', :

. STEERING GEAR CONDmONS . :.
• :. _., .~ .' .• ". • I • #"

CONomON POSSIBLE· CAUSE"! I~:' RESOLUTION

: 8. Replace gear housing.

1. Replace Shock Absorbers.

. 2. Tighten bolt.

.. : 3. Tighten mounting bolts (3) to
specification.

4. Replace appropriate tie rod end
assemblies.

5. Set meshload to specification.

6. Tighten nut. to specification.

7. Replace valve assembly.

1. Deteriorated Shock -Absorbers.:,

2. Loose flex coupling bc?1t.

i3. Gear loose on franie.' ': :.' .~,

4. Steering linkage 'ball~joints' ,'."
loose/worn;.' '. ..

~ 5. ;Insufficient meshload. .I,~"O :' ~

6. Loose'woi1ri race 'nut:, !.

... . \ . . ,~\ . . ".. ..
7. Insuffi~i~nt worm thrust bearing., :

preload. ' '

" '8. Damaged/omitted sector'shaft ~
bearing (gear might also exhibit
external leakage from sector

i seals).
f·· .. I····

- ! .... ,~

.,'-., 1 ::;t

;).. ;( .....,

Feedback '(Rattle, ~Chuckle, ,
Knocking Noise In Steering 'Gear).
Feedback is a condition that is

·noticed when a truck iS1driven 'over-
t, rough pavemen~ ~f1d this roughnes~
·is felt in 'the' steerit1g' wheel t;>y:the' ~ ,
·driver. In adqit,on, if the ~gear is not;
adjusting properly, exceSsive rattle,

. knocking and/or chuckle noises can
be heard,in~ide the ,tr:uck. ..

I Hissing Sound .;'.
There is some noise· in .all power

~ steering systems. One of the most, '.
,common is 'a; 'hissing 'sound most '. ,
evident,at standstill. R~.rking. Jher~, is ..

· no relationship between this noise '.
; and ,the perto~?nce of ~~~~teering
gear.

It
~ Ii. " , '.,

, . ..... '.

._ i}.. ··

1. ' "Hiss", may be expected when -the '
~ steering wheel"isat -the end of

travel or when turning it at
standsti'ft' ", . '.~ .J... -.,

!'.

·1. HisS ,is a normal characteristic of ~- ;
rotary valve steering':' ~ Do not 't ;

replace the input shaft and valve
. assembly unless the hiss is; .~ ,

extremely objectiooable. -A ...
replacement.valvewill alSo exhibit
a:slight noise and is·not 'usually a
cure for the condition. Investigate.. "
for a grounded column or a loose
boot at the dash panel. Any metal
to metal contacts will transmit
valve hiss into the passenger
~tnpartment through the steering
cOlumn. Verify clearance between ;
flexible coupling components. Be

.sure steering column shaft and
gear are aligned so flexible
coupling rotates in a flat plane and
is not distorted as shaft rotates. '.

CG3856-2C
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:.',

,t' '

:'CONDITION

Front End Wander
Front end wander is a condition that
is 'noticed when the' truck is driven ifi i; ~
a· straight ahead positi.on with the '
wheel held in a 'firm position;'· but the

. truck wanaers to either the right or~"

. left side. ,Front end alignment ,should' .
be checked before any gear service
is made. ,

...
.. '"

POSSIBLE CI\USE. RESOL,UTION.

·NOTE: f:ront enct, alignment an~ tire pressures'should be.checked before
any gear service Is'peiformed., : ~ .i" ", • ~

1. 'St~enOg' link~ge batJ Joiiit~.loosei 1.' \R~place ,appropriate tie rod.e·nd" .
worn. .', I . assemblies'. ~Refer to the , '

..: ~ ..', appropriate section, in, the Steering
. . . ' .. , \. '. g'roup. " t ., .•,~ .,

...... •.. t .... , ...... ! ..

'2. Loose:flex"coupling bolt. 2. Tighten bolt.

s. Ste~ri~ 'wh~el,: C9lurnn:or 'fle~"',,:~ 3. ,S~rV,ce as reql:Ji~~~ _ "
coupling binding or·.m,isalign~eht.

--.'

· 4..Gear.:loose" 'on' frame.

: '. "j ...~-

'. 5. Incorrect. me~hload.· ,

6. Loose worm/piston race nut. . .
. . ;'4 >:," ~ ,": ..r)~. ,~;"

·7. Insufficient worm thrust bearing ",
preload.

. '.

',8. pamaged s~tor $haftbearing.
· ,(gear might also exhibit exte~nal

leakage fr~m sector'sealS). :. -

"~

.. 4. Tighten mounting' bolts (3). to .. ,
,~pecification.r:<.. .

, ~

. 15. Set m~.sh.IQad' to speCificati9n.J·

.6. ilght~n n~t to $ecificati()n:' .>'.'

7. R~place .Valve '~ssen:lotY.~· .I'

... -'-. I ... • ..., ....

,,'t I

8. Replace gear 'ho'using ~ssembly.

.... ,J'

9. Center: lash.....

. . .. ~:. . ~ ';.; l ~ . f.

.;
, "

.9. Improper fit of worm to piston.
Replace valve assembly.' (Be
certain to cheCk meshload prior
to replacing valve for c~nter

lash.)

Heavy Steering Efforts~ Poor~.

Assist.. '.
A heavy effort and poor assist."
cOndition is recognized by the driver
while t~ming comers and especially
while parking. A road test can, verify

. the ,condition. . .~: \

"-.... ~

Poor Assist-..both 'directions . ~ .

· 1. Low StJeri~g :sy~i~fIUi~: ~!II, '
2. Engine idle too low.

3. Low power steering pump belt
tension.

; 4. Pump flow/re~ief pressure not to
specification..

• ~ £0 • -.

1. Add st~~r.ing.flui~·~to. proper I~vel. . ~ .

2. Set "e'~gi~e iqle't~ spec.ificati6ri,:.'-· .
. ". : -. . .

3. Set ~lt tension to '·speCification. -

4. Test pump, and ~ervice as .
necessary.

J'

" .

: 5. Extem~l leakage giving ,low fiuid' .- . 5. See diagnosis gUide for external
· level. . leakage.

'6. Piston plastic O-ring cut or twisted. . 6. R~place, piston plastic O-rin,g.

· 7. Loose/missing rubber backup 7. Replace/install rubber backup
piston a-ring. . piston a-ring.

CG3857-2E

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



13-41-4 Steering. Gear-Int~g~al, P.9wer-~ord. 13-41-4

STEERING, GEAR CONDITiONS (Cont'd.)

CONDITION POSSIBLE CAUSE RESOLUTION

Heavy Steering Efforts, Poor.
Assist (Cont'd.) 1 ";

,f I

I ,',':

,8. Valve/gear housing oil p,~ssages
blocked.

9~ Leakage past. piston end cap. ' ~ _

< 10. PorosiW in piston bore (housing'
'~~~.ting).

11. Poro~~ty in piston. .."

12.' Valve ~Iastic O-rin~(s~' damage~.

8. Replace gear housing or valve
housi.ng as ,req~iired" '. '

9. Tighten~·p,stb~'.e~d ·qap to
specification. :

10. Replace gear:housing.

'11. Replace valve, as~embly. . :.',.~. ,

-1"2. -Replace 'valve plastic O-rings.

External Leakage
One of the most common conditions
causing regeat repairs :is fluid, le~ks ..
M~ke s~re you clean the steering
gear first before,.anyste~ring gear
ext~~nal leakag~ che,c~s are :
performed. ':',' 1 "

'1. Loose hose fittings.

.2. ~issing/damaged hose fitting'
tube seats.

3. Leak from input shaft seal.

~ ,... '. ,. :

4.' leak a1 valve mountipQ f~ce.

5. L~ak. ,at sector "adjuster screw
. locknut.

6. f ~eak ·at sector ~haft ,seal.

7. Leak from gear housing.

8. Leak at ~ector cover face..

"1: "Tighten hose 'fittings to '
specification. '

_~ • ..\ 4

2. {n~tall/repla~e ·tube s.eats.

3.·Replac~ input'shaft seal.' Chet.k'
shaft for damage. Check housing

,. bore for. porosity or damage. '

~ ,i·.4., ·'Check bolts for proper torque..
Replace valve h~usin~ ·O-ring(s).

,5.', Replace locknut (check torque).
I ' •

6. Replace sector sea's and,. .. ,
examine sectQr shaft for pitting
or corrosi~n.' Replac~..sector
sb~«.if necessary. 9heck', "
housing seal bore for porosity or·
damage. Replace housing if. "
nece~~ary. . . ~ .. I

7. 'Replace gear .~ou~ing. _, ~., 5 f

. 8·. Check bolt torques'. ·Che'ck ,',
O~rln~, seal. ' l

7. Replace ~alve assembly.

8. R~pl~c.~ ,v~lve assembly.

5. Reset meshload to'specification'.

6. Replace 's~ct~r as~embJy. .
• o. ~ "l": " , •

'1. )',Reset w~eel align,!,e~t.

., ., ....

2. Adjust ~ir~.·pressure. ..

- , ' 3.' SerVic~ ~teering <;:olumn as '
required. l

4.· .Steering column not properly: 4. Align steering column. ~

. ~.IJgned - flex coupling distorted.-, -.

- 5; 'Meshload set too tight.

6~ End lash adjustingscreyv not
I properly staked to' sector.. (. .. '

7. p~~aged input shaft bearing.

8.! Binding in valve assembl~~

; 1. Wheel alignment not to'
_specification.

" 2. Tire pressure too high.

3., .,Bi~c:ting steering coiu~n.

POQr· Returnability· --: Sticky
Feeling.· ..'
Poor, returnability is a condition,that is
'noticed .when the vehicle is in a turn,
and returns .to cen,ter' with effort ,from
the driver. In addition, when the
driver returns the steering wheel to ,
center~' it may have a stfcky 'or catchy ~
feel. ...' . 1,1

, ~ CG3858-2D
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ADJUSTMENTS.. ~ ,.... .~~ ~ ~.~r ~.: '.,: ~':, :"~~'>" ::.~:~l~· 4: ~. ~ ·:Wit~hi~he.·en'gine, ~unn~ng at app~ox.im~te~y 1000. rpm
,; .~' ..~: ': .....~ .",., ..~ . '.' :', . ~ ..... ' '~'~ ,~nd' the steering wheel c~n~ered,,~ttach an' in..;lb,

Me.shload . . .-;- L, - , • , • -' '-'" torque ·wrerlch, to .the· steering wheel nut. Apply
. During th~ ~ehicl~' brea~ing-in: period, some fact6ry , ~uffi~ienttorque in each direc~ion' to~~t a gauge
adjustments may chang~: These changes in adjustment readln~ of 1n3 kPa (~50 PSI)." " .,;', ,
will not necessarily':affectoperation of the steering gear.'~,' ~.5'.. ,q-he:-tor~ue~rench readings should be th~ same In
assembly. If excessive'!'steering lash'~ is encountered, 'b~th directions at 1723 kP~ (250 pSI). If the

. th~n a nies'hlo~~ adjust.ment ry1ay be requ,ired~·" '.', ',': ~'I p,l~fer~flc~ between. the readings ~xceeds 0.68
...... ..' : ,',. , '.. . . .' 'N· m ,(6 In-Ibs), remove the steenng gear and

A~justment In Vehl~le , . '", ' replace the ',shaft and control assembly.
Adju~t'·totat' over', center' position I'oad, to elir:ninate -, · 6. ' t Wh~n'perio~ming the v~lve spool centering check

excessive lash.bet~eer:'l the: ~sec~or, a.nd rack ,t~~th. ~s . . :outside th'e vehicle, use the procedures, described
foll,o~s. S~~.me,~.~I~~~,SpeCI~!C?a~lons.~~ th~ ~nd of· ~.h,l~ " above; ~xcept take th~ torq~e ·anq.,~ press~re
Se.ctlon for chec~~~g and ~,se_ttl~g val~,es:. This IS the only, :.~) " .'. readings at the right and left stops inst~ad ;of·~ither
adJustmen.t required. , _ ~ side of cen~er. ", ,.r:· •

1. Di~con.n~<:., the,; 'J?jtm~n arm.. fro,m the se9t,9J;;.S~~rt ' '.. ' r'NQTE:: A his'sing 'noise is' a:'nbrmaJ characteristic of
uSing .Tool T64P-3590-F, Pitman .Arm Puller. ." ''' ..,rqtary~~valve steeri~g' gears and in ~tl9w.ay effects

2. Disconnect the fluid return line at the reservoir and. . steer~ng. ,Do not 'replace the' shaft and control
¢'ap .'the:'~reservoi( retufri','line pipe. :. "..J ""'~ '~l :Ja's~e_~bIY unless the his's is' "~XT~E:M~:~'(

.' .," /~'.' , ". .. ~ '. .". '. . obJectionable. A replacement valve Will also exhibit
3.; Place the ~end of- the·.r~turn line If' a clean con~a!ner slight' noise, and is not. 'always" a cure for the

and. ,~l:Jr~ " the", s~e~qn.~ .~he~1 fr9m left ..t.~ n~h~:. complain~. Any metal-to-metal contacts, such as
~~veral ,times ..~C? dl~.Gharge .~.~e fluid from the gear. column, grounding,· coupling grounding, or sheet
DI~card the fl~ld.' .., . . ...' . . met~1 'to steering components will transmit valve

4. '. Turri the'lo'~teering ',wheel 'to '45"" d~grees" from' the" -, ~'hiss n9ise·, into the passenger compartment.
right stop.. ' '._ . The only, service" that can be performed on the

5.: At,t~ch,'ari in-Ib td.r.q·~e wre~¢h to the steering vvheel' :~." ::," new valve'assem~ly is the replaC?ement of the four
nut '~n~ gete~milie ~he' torqu'e"required to rotate the . valve sleev~ O-nngs on' t~e valve sl.~eve and
shaft ~lo~ly, approxima~ely.one-eighth turn toward replacement, of the control valve ho.uslng.
.center 'ff'om th~ 45,degree position.

6. ' .Tur~ 'th~" ~t~ering g~,ar' back to center and REMOVAL ANDINSTALLATION
determine the. torque ·r~.quired to rotate 'the shaft Steeri'ng Gear
back and forth across the center position (± 90°)· I

See the ·end of this "section -.for checking·'·ah'd·'· Refer·to, Figs. ~ an.d 3.
; resetting specific~tions. If ~ese.t· is required, lo.osen Removal.

the adjuster locknut~nd.' turn ~ the sector shaft
?9jus.ter scr~w' (F:.~g. .1). un~il .the re~ding i~ ..the. . ~~m~ye, t~~ st,~erin,g gear :as ~~follow~:
specified value ,gr~ate~. ,t~an the torque at· 45 ,1. -Disconnect the 'pressure ;and ~ return lines· from the
degrees from the stOP~. Hold'the sector shaft screw' 'steering gear.· J?lug the lines and the ports; in the .
in place, and tighten tt:le lock nut. '. g~af tp prevent ,entry of'·dir;t. H '$:'- !I·'·

7.: Re-check torque'readi'ngs a'nd replace the Pit~~h 2. ·If e.quipped, remov~ the splash shield frorir'ttie flex·
arm and steering .wh~~1 ~qb G~ver. :.: .~.. ' , . ' c·ou'pling·.'; Disconnect tne 'flex' 'col:Jpling ..af" the

8." Connect the fluid return'line to the'-reservoir and fill .' steering gear by removing the bolt. /' 'I': ,'~' .

the reservoir'", 'to: .-speCification (Section" 1~~0.1,.!' '·3.,'· Raise: the vehicl~ and' ~r'em~ve 'the ';'Pitm-~n ,,' arm
.Steering General Service). Adjust belt' .tension" .if' i attaching nut, 'and 'washer.' . '
ne~es~ary ..... , ,~ ',~;.,'.",' 4' ~.:. •• ; •••• , ~ 4:' ·:·~·Remove'···the Pitman arm from the sector shaft

Do r:'ot. .~ry agai.nst .t~e·. reservoir to 9bt~in .' " :~u~ing, TQOI T64P~~590-F, Pitman arm remov~r..
proper b'elt -load. ·Pressure will deform,. ~he) :' Rem'ove"the tool .from the Pitman arm. Do not
reservoir .~nd cause it to leak.'; . . .' .' (I . " 'damage the seals. "

Rotary Valve Cen.teri'!1g'Cttec!<, c ~,'.',;5:' 'scipport the steering gear, and remove the steering
., " '. ." . ,'" ~ gear 'attaching bolts.

1.' ,Install, a 0-13,789 kPs' (0-2000 :psi)' pressure~gauge
"'(Tool D79L.-336~O'-A, Power Steering Analyzer) in 6." . Work the 'sts'ering gear free of the flex coupfing.
the· 'pressure . line between the power. steering Remove the steering gear from ~he vehicle.
pump outlet port (Fig~ 1) and the integral steering 'Installation
gear inlet port. Be.sure that the valve on the gauge,'
is "fully open. . 1. If equipped, install the'splash .shield onto the

2. Check the fluid' level in the reservoir and add ,steering gear lugs~
Premium Power Steering Fluid .. E6AZ..1958-2~AA' 2. Slide the flex coupling' into place on the' steering
(~S,W..M2C33..F) or equivalent, if necessary. sh.aft assembly. Turn the steering wheel so the

-' spoke~ '·are in ~h~ ~orizontal position.
3. Start the engine and turn the steering' wheel from..' ,

stop-to-stop to' bring the' ,steering lubricant to 3. Center the st~ering gear input shaft 'with the
normal operating temperature. Turn off the engine' indexin~ ,fl~t" facing down.
and re-check the fluid level. Add Premium Power 4. Slide ,the, steering gear' input shaft into the flex
Steering Fluid - E6AZ-19582-AA. (E$W-M2C33-F)' coupling and into place' on the' frame side rail.
or equivalent, if necessary. Install the flex coupli,ng attaching bolt and tighte,n
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'.' ALIGN FLAT IN'"
. ,. CO'~PLlNG WITH, ~
"FLAT ON STEERING'

.. GEAR INPUT SHAFT'

Ste~ring Gear~lot~gral Power-:-ford

• '.,. BOLT" .
802097

.•...•. 34-46 N'm
(25-34 FT -LB)

G3426·18

13-41-E»,

FLEX COUPLING

.~. NUT
. 34976

. ... 14-21 N·m
... (11-15 FT-LB)

Vi'IIlII"1""-'__ WASHER
34798 .

G3683-1D

FIG: 2'~ Steering Gear Installation--F-1So-F-350,
Bronco andF-Super Duty

to,. 34-46;N· m· (2~-,34 ft-Ibs) on .F-150-F-350 and
aron~o and~·to.28-47. N ~m'(20~35 ft-lbs)0Q,,·E-150-

,'.' E:-~~O. Insta.1I th~e;,gear, tQ ;~rame· attaching bolts and
.~ighte8: to 71-8.9 N~·.m.. :(54-66 ft-,Ibs). '; .:::' '

5. Be sure the"'wheels;~ are in the -, straight -'ahead
. pO$it.ion, then install'lhe Pitman arm on the 'sector
shaft. Install:·the· Pitman arm attacbing w,asher and
nut. Tighten nut to 230-310 N· m (170-230 ,~t-Ibs)~

6. Connect and tighten the pressure and the return
li'ries to, the $t~ering ge.a(: to' 27:40', 'N-~"m' (20-30'

./'" -, ft~lbs).·· .. ~ .. .:,': . ~,

7. Sl)ap the FI~x-CO.4.pling shi~ld over the h,?se fitting
:, .. ~ ~nd th;e ~pl'as~ ~hie~d.' .:l'~~ , ':'" y .,' ',.:. ~

8~ Disconnect the coil wire:': Fill: 'the' reservoir to
specification, ,.(Section ,~3-01, General Steering
Service)..Turn on 'he, ignition and tu~n the.;steering
wheel from .left to right' to .distribute' the', fl9jd.

9. Re-check fluid ,level and 'add Premium 'Power
, .' ". Steeripg FI~'id - E6AZ- f9582-AA (ESW-'M~C33-F)' .

or equivalent; if necessary. Connect the coil wire, .
· . start the engine and turn the steering wheel from
.' ;:side ,to sid'e..:'I'nsp'ect "for flui~' leaks:. ' ,.

DISASSEMBLY, AND ASSEMBLY·
• t, .. • ... -. .r

. 'Take' the following precautiori.s< wh~n \s'erVicing the
steer,ing gear: ,~ o' :'1 ' - , " .~ .,.'

1. Use a cle~ul' 'workbench and' tools. ;.

2~o 0 Thoroughly,:.cl~an the exterior 'of the gear:' with
.solveot and 0 drain "off exee.S$ tlyd~aulic-' fluid, if
n~cessary.. ,

3': ·<H~ndl'e all ·part~ ... carefuIlY" to avoid' n{6'ks, "burrs,
~ sctatcties '~~d airt:' . " .' - :" I,~.;

~IG. 3 Steering Gear Installation-E-1So-E-350

4. Do not use' solv~nt 'on seals.

Steering Gear

Disas~em~ly'

1. ,Hold, the steedng gear upside down over a drain
pan and cycle the i~put shaft several times to drain
the ~llJ~d from the gear. l •

.2. Secure the gear in' a soft-jawed vise.

3. ", Remove' the AU~ from the: s~Gtor shaft adjusting
screw -(Fig., ·1).~, . :-.' ;

4. Turn the input shaft to~ei~her stop, then.turn it back
two turns to center the gear: ;'

NOTE: "The indexing flat Qh the .input shaft .spline
should be f.~cing dowhward. . '

5. Remove the s~ctor shaft cover attaching bolts.

6. Tap th~ lower end of the sec"tor shaft with 'Ia soft
hammer to loosen it, and lift the cover and shaft

ofrom' the housing as an assembly. Disc'ard the
. a-ring: ~ " ," '. ..

7. Turn the sector shaft cover' counterclockwise and
remove-, it -from, .the sector. ~haft adjuster screw
(hold· screw with screwdriver if 'lnecessary to
prevent turning). . '

8. Remov'e' the' valve housing attaching bo'its' and
identification tag. Lift 'the valve housing" off the
steering gear ..housing. R~r:nove the val~e housing
and \control valve gasket. Discard., the gasket.'

, .. ' NOTE:' If valve housing or' the 'valve 'sleeve seals
,~ 'are to -be replaced, proceed to··:Step 11. ·Ifsector

shaft seals are to be replaced go to' steering gear
housing section. Balls need only to be removed if
valve 'sleeve rings are to be replaced." ' '

, .4 -:. •
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RACE~NUT SET SCREW

PISTON RING

•. -,- ~SCRE~S

~K
""

•• ~; "'f '

U ' ', ~ .A~, BALL GUIDE CLAMP

ooo~~~~ .
, BALL GUIDE

, BALLS (27·29) ~. ; .. , _...... . .

G2123·2D

F-IG.4 Ball Nut and Housing, Disassembled-Rotary V'aive' Type

." -.
11. Install the. valv~ body assembly in the bench

mounted holding fixture', Tool T57L-500-B, and

loose'n the Allen head race' nut screw from the
, valve housing. Remove the"worm bearing race nut
-Osing 'Tools'T66P-3553-B, Adjuster' and Lock Nu~

. Wrench, ·.arid T66P-3553~C, Valve Housing to
Pjston Sp~cer, a~ s~own in Fig. ~'

12; Carefully -slide the input' shaft, : worm and valve .
a'ssembly' out bf the valve' housing.

ASs~mblY " . . .:

1. -,Mount the valv'e' hou~ing in the' b~nch ·,mounted
,holding fixture, Tool T57,L-500-B, with the flanged
~nd up. . . ' ,.

2. Apply a ,light co~t 'of, ,ge~r~"lubricarit, 'Standard
Transmission Lubricant (SAE BOW), DBDZ
19C547-A (ESP-M2C83-C) or eqUivalent to the
Teflon ,rings on the valve Sleeve. -'. "

3. ·····C~re,fully 'inst~II' th~" worm :shaft and vaive in the
· housing. , ' ' , '

, 4. ',Jhstall the worm ,be~ring race' nut in
r

the housing
.' ,an9 ,·tighten to 79-12~ N· m (55~90 ft-Ibs)

5. Instali the'- Allen head ,race nut set screw ',through
the 'valve hous,ing ana tighten to specification

· 1.7-2.8 N ~ m (15-25 in-Ibs).

6. place the power cyltnder piston' on the bench with
~he ball, guide h.ol~s facing up., Insert the worm
shaft into the piston so that the first, groove i~ in
line with the ~hole nearest the c~nter of the' piston'
(Fig. 6). " ;',.; '. '

.7. ": Place the ball guides ,in the. piston. ,Turning the'
· worm shaft' counterclockwise- as -viewed from the'
input end of the st;1aft, place the same balls as
remov~d irl Step 9, of:Steering .Gear Djsassembly in·
the ball guide (Figure 6). A .minimum of.. 27 balls is
required. If all the balls have not been inserted

',. .. ' .'.

ADJUSTER
AND LOCKNUT. '
WRENCH TOOL
~ ,T6pP-3553-'B; , ,

, ~: "',G5576-1A

NOTE:
PISTON NEED NOT

BE IN PLACE IF REMOVED
TO FACILITATE VALVE

SLEEVE RING
:' " REPlACEME~T

, ,

REMOVING WORM BEARING
RACE NUT

BENCH MOUNTED
, HOLDING FIXTURE t_,: ,'.

T57L-500-B

SPACER-VALVE
:' HOUSING TO PISTON,TOOL-T6S;: .' ~----.....--

FIG. 5 Removing' ~r' iristalling Worm' 'Bearfng Race.Nut

9. ' With the piston held so that the:;·ball guide faces up,
" " remove the ball' guide clamp screws and :baU guide

clamp. Wit~ a finger over the opening in ,the ball
guide,. turn the piston so that the. ball guide. faces .

" down over a clean container. ,Let the: g\Jide, tubes
'drop into the. container (Fig. ,4).. .',

o· '9 • ". t;' t

10. Rotate" the input 'shaft from stop to stop "until all
balls fall from the piston, into the container. The
valve "assemqly can' t~en be ,rerDoved fror:n the,

. pi$ton. ,Inspect,the·pi$ton bore to insure all balls
ha~e .b~en removed.
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13-41-8 Steering, Gea~~lntegral Power-Ford

___ FIRST GROOVE OF WORM SHOULD BE
IN ALIGNMENT WITH THIS HOLE .

13-41-8

G1554·2C

FIG. ~ Assembling Piston on Worm Shaft

REMOVING UPPER AND LOWER SEALS

BENCH MOUNTED
HOLDING FIXTURE

, ' TOOl-T57l:.500-B

FIG. 7 Removing' Upper and Lower Seals :,. .

upon re~ching the left stop, rotate',the" inplJt ;shaft Ii,
'one direction then 'the oth-~r while'inserting the
remaining balls. '

8. ' -Secure the guides in the ball nut with the clamp
(Fig. 4). Tighten screws to 4.8-7.9 N· m.· (42-70
in-Ibs). '

9. Apply' petroleum jelly or equivalent to the Teflon
seal on the piston.. '

'10.. Place a new control valve O-ring on the valve
housing.

11. ·Slide the piston and valve into the gear- housing
beiri~ car.eful not to damage the pisto.n ring. .

12. Align the oil passage in the valve ho.using with the
passage in the gear housing..Place a new _O-ring
onto the oil passage hole qf the gear housing.
Install identification tag' onto the housing. Install

, .' "but ~o not tighten, the: attaching bolts.
Identification tag is to be inst~lIed under. upper right
valve housing. bolt (Fig. 1). ' . "

13. Rotate ·the ball nut so that the teeth are in the
same plane..' as the sector teeth. Tight,en the valve
h~.using attaching ~o~ts: to 40-60 N ·m (30-45 ft-Ibs)-

1.4. Position the sec~or sha,ft cover "O-ring in the
steering. gear housing. Turn. the input shaft t.o'
c~nt~r' the pisto~. ,I '

15. 'Apply, petroleum jelly or equivalent to the sector
- shaft journal, and positiqn, the $ector shatt and

.cover assembly in the gear -housing. Install the
sector shaft cover _attaching bolts. Tighten the
bolts to' 75-94' N ~ m (55-70 ft-Ibs).

.~16. ::. Attach an in-Ib torque wrench to the input shaft.
Adjust meshload to sP.~9ification. Refer to
specifications at the end of this Section'.·

Ste~ring. -Gear HQusing "

Disassembly

1. 'Remove the snap ring' from the lower end of the
:. housing,~

2. Remove dust seal using tools pull.er attachment
T58L:'101-B,' and slide' hammer T59L-100-B Or
equiva'ient, (Fig. 7). Discard t~e seal.
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'13:-41-9

FIG. ~o 'Re~oving Bearing and Oil Seal
~t ••

" .
Valve' ,Housing.

Disassembly : ~

1. ' Remove' the dust seal (Fig. 9) from ',the rear of the
valve housing using ·puller. ·attact'1.ment T58L-1 01. -8,
an~ slide h~mmer _T5~~-1 OO~B.~,Disc~rd ~the ~.eal.

'.2. Reniov~ the snap ring from the ..valv~ ,housing. :
3. Turn the ben~h mounted 'h'~'ldi~~g::fixture to inv~'rt

valve housing. ~

:4. :'~ln:sert Tools T65P;·3524~A2 and' T65P~3524-A3
.'frorn the Input Shaft Bearing/S'~a~'Tobl in·the valv~
body a'ssembly opposite the oil seal end and gently
tap the bearing and seal out of the housing as
shown'in 'Fig. 10. Discard th~fseal. Do not damage

. the housing when inserting and removing the
tools. .I /' ' '

j.', !. '

15. Remove the fluid inlet a'nd,'outlet tube seats with
. T~be ~ ' $eat . Remover' .T74J?-3504-L ~ if" they are

'. damagect, . \,
(~ .

'Assembly I" ~ , ~

.1. Coat the' fluid' inler and outlet tube seats with
l petroleum jelly _.or equivalent ·and install them in the

, hou~ing. with a Tube -Seat Installer T74P-3504-M.

2. - Coat thebearirig and seal surface -of the,· housing
with petrole~m ,jellYJ or equiv~len~.

3. I~stall the,bearing with th.~ "1etal s~de cov~ri':lg the
tplle~.s fa~i:n~,outw~rd. $~atthe ~e~r~~g .in' th~ valve
·houslng'uslng Tool T65P-3524-A1 (Fig...11). Be
sure the bearing ~otates freely.- 1,···

...4r Dip a new oil" seal, in gea~ Jubrical1t~ Standard
, ,Transmission Lubricant, (SAE: 80Wl . D8DZ

19C547-A (ESP-M2C83-C) or equiyalent. and:place
.' it in the housing with the metal side facing outward.

.' ," -; Drive the· seal into· the housing until the outer edge
. does not quite clear the snap' ring groove (Fig. 12).

5~ Place the snap ring,in the,housing and drive.on ~he

rin'g' using Tool T65P-3'S24-A1 until the sr:tap. ring
seats. in its groove (Fig. .' 12).

SNAP RING
352109-5 '"

DUST'
SEAL "

iJ27

,DUST
SEAL

BEARING
30526 .

OIL SEAL .
30526

~

~'.~~UT~Er.TUB~ .
. ~ SEAT-374480-S .

INLET TUBE' SEAT~37430'9':S' I .

, ,

PRESSURE
SEAL

G2888·1C

SECTOR'SEAL
REPLACEMENT TOOL

TOOL NO.
D7L-3576-A

F~G. 9 Valv~ Housing D~sa~serribl~d .'

3.' . Remove . press~r~ seal .. dn the ,sar:ne. manner.
Dis'card the seal.' , ' '

, . '. ,

,FIG. 8 Installing Sector Shaf~s Seals

~~sse.mbly .., .~ 'f J.

·',1,.·· . Lubricate the ri'ew' pressure~'se~1 and new au~t seal
" I with clean' Multi-Purpose' Grease, DOAZ":19584-AA

(E~~-M tC1 ~~~A) '9r equi~~lent.

'2. 'Apply' Multi-Purpo'se' Gr~~se" .DOAZ-19584-AA
(ESR-M1C159~A) or equivalent to the sector shaft

,'.. seal·' bore. . ;! ,

3. piac'e th~ dust 'seai' on Sector $eal Replaqement
To'oI..T77L-3576-A, or equivalent~:so~ the rai$ed lip
of the se~~.,. is Jo.w~~ds ~he tool ~Fig. 8).': ~'~

... Place the pressure seal on ~he ~ool wittJlip away
'. from' the. tool. The flat back side of the pressure
seat' should be' ag~inst ,the flat siQ,e of the dust seal. :

•. ", ",:'. ~ , >-

4. Insert the seal driver too'l into the sector shaft bore
and drive the tool until the s'eals clear'the snap ring
groove. Do riot bottom seals against bearing.. The
seal will not function properly when bottomed

; against ~~e, 'bearin,g., . .

5. Install snap ring in ·the groove in the Housing. '.

6. 'Apply a gjenero.i.is· amount of M~lti-PurposeGrease,
DOAZ-19584-AA (ESR-M1 C159-A) or ,:equivalent
grease to' the areas between the' seal ~ips.
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~13·4·1·~,0 S~~eri~g Ge,ar~ll1tegral4 ~ower-Ford .13·41·10

FIG. 11 Installing, V~fve','Housing Bearing' .

'l~
UJ'~' .

G5581·1A

,.J

PUSH ON BACK SIDE OF VALVE SLEEVE,
. RINGS. INSERT KNIFE, BLADE CAREFULLY AND

~.
" ~UT RiNG 'WITH.OUTOS.CR.ATCHING V.ALVE. SLEEVE,. -', ---1 ' '

. .•
:: .'

, .

~ FIG. 13 'Removing' Vai~e SI~eve, Rings
. 1 '

G5580-1A

G5579-1A

PRESS
RAM

PRESS,_
.RAM

j ': .~•• c •

'I" •••••

After installing the four valve sleeve rings, ~pplya
light coat of gear lubricant Standard Transmission
Lubricant (SAE 80W), D8DZ~19C547-A (ESP
M2C83-C) or equivalent to the ~Ieeve and rings.

Assembly

1. Install mandrel Tool T75L-3517~Af'from the s'eal
Installation Set over the sleeve; slide one valve
'sleeve ring over the tool' (Fig.' 15)..

Slide the pusher Tool T75L~3517-A2, over the
mandrel; rapidly push down on the pusher tool,
fprcing th,e ring down the ramp 'and into the fourth .
groove of the valve sleeve. Repeat this step three
more times, and each tirne add one of the spacers,
Tool T75L-3517-A3, under the mandrel tool. By
adding the spacer each-time, the mandrel tool will
line up with the next groove·' of the valve sleeve
(Figs. 16 and 17).

.. . ~. . .... .
.; ~IG., ~4 Worm and Sleeve wi.th .~ings·:Removed .

Place the dust seal in the .housin~i with. the dishe:d
. side (rubb~r side) facing' out. Drive the dust seal,

into place. using. -'1001 T65P-3524-A1 ,(Fig. 12-).'
When'properly, 'i'n$talled" the.. s'eal will be located
behind ~he .uhdercuf in the input shaft. "

Worm and·'Valve Sleeve ',' ;·~.4'.·'

1. Remove valve sleeve rings from sleeve by
inserting the blade of a small pocket knife under .
them and cutting them 'off (Fig. 13). 3:

2. Mount the worm end, of the worm and valve sleeve
assembly into a soft-jawed vise (Fig. 14).

Disassembly .

FIG.. 12 Installing. Oil ~eal ~n .Valve Housing

;:7. Pack' the ar~a bet.we~n··the tw~' ~eals with cle~n 2.
·Multi-Purpos'e Greas'e DOAZ-19584-AA (ESR'-.·

. M1 C159-A) or ~qu-ivalent. '

-~ 6.
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FIG. 15 ,Mandrel Installed on Sleeve

4. Install one spacer, T75l>·3517-A3~ over the input
shaft as a pilot for installing the sizing tube. Slowly
install the sizing tube Tool T75L-35t?-A4, over the
sleeve valve end of. the worm shaft onto the valve
sl.~eve rings. Mak~ sure th~tthe rings are not being
bent over as the· tube is·slid,:.over them (Fig~. 1a
and 19). :, ' _. ~,_.:

: 5. Remove the sizing.'tube· arid., check the c9ndition of
thE3, rings. Make sure that the rings ~urn freely in the
grooves. Fig. 20' sh.ows the .complete set of tools
needed to perform the above, operations. The tool
Kit Number for the complet~' set is T75L-3517-A.
NOTE:: No further 'service'~or"disassembly of the
worm valve assembly is possible. Valve cen~ering

will, be destroyed~if disasse!llbly is attempted. ;

Piston: '- -.,.'

· Disas~.mbly
· 1., :"'Remove the'Teflon'pisto~ ring"and O,-ring'(Fig. 4)

~', from _th~. pjston and ball n~t. Discard both -rings.

, A~~embIY'~·'. .'
· 1. 1 • Dip a 'new' a-ring in gear lubricant and install it on

. the pist~n and. ball n'ut. ",, .

2. In$tal1-a.hew.,Teflon piston rfng.'on the piston al1d
ball nut being careful not to stretch it any more

-·than necessary. .

" ~',

: ·G5585·1A .

PUSHER TOOL
~---T75L-3517·A2

VALVE
SLEEVE

RING

: ;~'

FIG., 16 Installing .,Rlng .~n Valve '
.......-------------------------'

, i

MANDREL TOOL
T7~L~3517·A 1.: '

. ,'J "r '.;

.. ~. t.· .

. / ....
4' ..

, .~ .-. ,".
':"

, ~ t

~.

.... ~~ \.....

. , ~ }..,.,:

...... ~ .',

: '.

't t i 0# \ FIG. 17~ Adding,' Spacer to ,Install Next'Ring

~ + ...- ~'.

, '" .. ~ •.t.' ~

~ •• •• "T • .. '.' • -J ~ 1 , ...., . :

',,.....

'.
,ro,: ," f:,"

~ • I r ',.... , : .
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13·41·12 'Ste~ring .Gea~~lntegral-P~wer-Fo~d

FIG. 20 Seal 'Installation-Tool T75L-3517-A

TOOL . -~"":

T75L-3517-A4
.SIZING TL!BE

TOOt-T75L:'3517-A3
, SPACERS'

TOOL
TI5L-3517-Al
".~ MA~DREl

TOOL
T75L-3517-A2

. RIN~ PUSHER

·FIG. 18 Sizing Rings-Step 1

'SIZING
,. TUBE TOOL
T75L-3517:A4.

j. ;."'

, ) , .......
'. ,

.FIG. 19 Sizing Rings-Step 2
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SPEC.IF~CATIONS

FORD INTEGRAL POWER STEERING,GEAR SPECIFICATIONS

Description .'

Ty~ " Recirc. B~II 'TQrsion ~ar

Ratio
.~

17:1 , .. ,-

Turns of Steering Wheel (Lock' to Lock - 4
Linkage .Disco~nected) , " ... ) ~

Fluid Capacity (Included in Pump .75L '(1.6, Pint Approx.) ,
Reservoir. Fill) .. j

Fluid SpeCification
"

ESW-M2C33-F@

Worm Bearing Preload (Ov~rall,lnput·IShaft 0.45-1.0 Nem
Torque with S~ctor S~aft Remov~) . (4-9 in-lb$)(D

Worm to ~ist~n' 'p~eload 0.1'1.-0.34 Nem
(1-3, i~-lbs)(D

.(1)Not adjustable in field. Specifi~ation' given for inspection purpo~es 'only.

.®E6AZ~19582-AA' ~ ,

MESHLOAD CHECKING AND SETTING

Vehicles with 0-8046 km
(0-5000 Miles)

CHECKING:
, Reset if total meshload over mechanical center is less than '1.7 Nem

(15 in-Ibs) or greater than 2.7 N-m (24 in-Ibs).

RESET:
Set torque measured rocking across center to avalue of 1.2-1.7 Nelil
(11-15,in-lbs) greater than that measured 45° from the rig~t stop.

FORD INTEGRAL POWER ,STEERING GEAR TORQUE LIMITS

; Torque limits

Description : (ft-Ibs) Nem

Sector Shaft Cover Bolts'
,.

55~70 75-94
....

Mesh, Load Adjusting Screw,L9ck Nut 35-45 48-61

. Valve Housing to Gear Rousing Bolt 35-50. 48-67

Rack ~etain!ng Nut : 55-90G) 75-122

Piston~'End Cap ,,70-110 95-149'

Pressure Hose to Gear' " 16-25 22-33

Return t10se to Gear 25-34 34-4~

Hose Clamps " 1-2 1.4-2.7
!-~ .:..

Pitman Arm to Sector Shaft'Nut .:-.~ 170-230 230-310
~ (In-Ibs) Nem

,Ball Return Guide Clamp Screw, ,.: 42-70 4.8-7.9

Set'Screw Race Nut r ...,./, "15-25 1.7-2.8
~

CDSpecifi~d, Torque - Beqause.,theJength.of the tool required to torque
the nut ,will affect the observed torque reading on the torque wrench, .
the torq~e reading should be ~Qmputed using the length 0.1 Jhe torque
wrench and the nominal spe9Jfi~d torque as follows: .'

, . , ..length of'T6rqu~ ,Wrench..x 72 ft-Ibs
Torque Reading v ,= "'" .-.

• ,L Length of.Torque W~ench + '5.5 Inches
. " ',' (Using Toot T~6P-3553-B)

E~~~pl~: With 1'3 inch' torque wrench
.1.3 In.ox 72 ft-Ibs :.- 1.3 In. x 72 ft-Ibs, 0:703 x 72 ft-Ibs = 50 ft-Ibs
13 I,n. + 5.5 Ir). - , 18.5 In. , .' ' _~. '.

'.. .. f ~ .J.

.. Vehicles with More Than, 8046 kilr(500 'Mfles) or
:Where Sector Shaft Has B~n 'Repl~ced '~~;

~CHEC~ING: _: ,
: Reset if meshload measurep while rocking input shaft over ~enter is less

than 0.8 N-m (7 in~IDs) greater than the torque 45° from the right stop.

RESET: :
: " Set torque measured rocking across center to alvalue 1.13-1.6 N-m

(10-14 in-Ibs) greate~ than that measured 45° from the right stop.

CG1843·2P

4. •• ~::

:.'" .c

'- .
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'13-41-14

SPECIAL SERVICE Tools

'Steering Gear-lnt~gr~1 Power~For~ 13-41-14

I'

Number -. ; DescrIption Application " :

TSOT-100-A' ' .. Impact Sl~ Hammer - 2-1/2 Lbs: .~ , Univetsal. '.'

~

T591..-1 ()().B Impact Slide Ham~r - 2-1 /2 ~bs. .. Universal

TS8L-101-B Puller Attachment', '
..

ReplaCes T58L-1 01-A,~, . ...

':T57L-500-8 Bench-Mounted Holding Fixture Univ~rsal

seal Remover
"

Universal - Use with-Slide HammerTOQL-1175-AC.
T74P-35()4;.t:~·,- Brass Tube Seat ~emover Tube Seat Removal

"

T74P-3504-M Brass Tube Seat Replacer Tube Seat Installation

"51-3517-A seat.ins~lI~tiori set Ford Integral Power Steering Gear

,T6sP-3524-A' ".'!~~ ,$haft .aeari~Seal Toof : Ford Integral ~Power Steering Gear - For Needle.
; Bearing Removal and Installation '. I

T66P-3553-B Adjuster and-Locknut Wrench , Ford Integral Po~er St~ring Gear~ ~or Worm -.. Bearing Adjuster an,d Locknut - Use with Spacer - Valve
" , .

~ "
:G'.,

" ,,,',. " Housing to Piston

... T66P-3553-C ,~ . Spacer -:-·Vatve~ Housing to Piston ., _Ford Integral ,Power Steering Gear - Use with Adjuster and
: , , " " .i." Locknut Wrench

, .
T77L-3576-A Sector Shaft Seal Replacer Ford Integral Power Steering Gear
T64P-359O=F ' .'. Pitman Ami Puller

,.
'" - Universal

D79L-70Q0-A
-" Retaining 'Ring Pliers

. ,

'Internal and External Retaining Rings

T71P-19703-C O-Ring Tool Universal

T681-3361G-AB Thermometer Univ.~.rsal

D79L-3361G-A Power Steering Analyzer ~ All Vehictes

CG3137·2G

: ".t

'oJ
"

~ . .. ,
1

..(

r'
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13-48-1 St~~ring ~ear~C-300NHydraulic' Power-Bendix .' .'13-48-1

SECTION 13·48 "Steering Gear~C·300N H:ydra'-llic""'"~~"
"Power-Bendix "" ," :/:";

~1 .. ~ ;. "',,' .. ~

ADJUSTMENT _. _ '
Adjusting the Piston to Output Shaft

Gear Backlash ' 13-48·26
CLEANING AND INSPECTION '
Clean~ng ' ' 13-48-18.
Ins'pection ~ >.. ' 13-48·19 ,.

DESCRIPTION AND OPERATION .
Description '.....• : Ii •••••.••• 13·48·1 .
Operation ~ •........ ~ ,Ii. 13·48·2'

SUBJECT PAGE··, ,SUBJ'ECT .<-:'.:. _PAGE
.' '~". • '. • • f '. , •

DIAGNOSIS 'AND-TESTING' ..•.. ~..~ ... ~ .•. ~ '•.. ~ • '13-48-7
. DISASSEMBLY'AND ASSEMBLY· . ,

. Housing.and $ide :Cov,r ~' -;1'3~4~-15
Steering Gear ' ' ~ . . 13~48-11

REMOVAL AND INSTALLATION. .. ~:~.' '. '
Steering Gear ' 13·48-8

SPECIAL SERVICE TOOLS ...•..•.• ~ ..•..••• 13-48·29
SPECIFICATIONS '..:~ ,.' . '. ~ ..•.....••.....• ~ ;,~'. '13-48-29
VEHICLE AppLiCATION: .......•.....••••... 13-48-1

, . . I· , ". ,. ~ , "

j

I·

VEHICLE A~PLIC~TION ,
. All F-Super Duty Comme(cial Stripped ,Chassis

Vehicles and Motor Home Chassis Vehicles, '

DESCRIPTION AND OPERATION

,'Description
";-,, The 'Compact 300N, or C-300N, Hydraulic Power
Steering Gear is designed for medium duty vehicles

. with front axle weight ratings of 6,000 to 9,0~0 Ibs.
It is an integral power steering gear incorporating

the mechani9al and hydraulic actuation and'control
components in 'a ~ingle cast housing which serves
as tne power cylinder.

The vehicle's steering column is coupled to the .
gear at the input shaft which transmits steering

... r
-, . f

i •...
.-,

','."'\ ' ..
~ < .

..... (f ....

effort through a recirculating ball screw (spindle
assembly) and piston. The piston is an integral part .
of the power assist and also acts as a steering
damper. The direction and degree of power assist is
controlled by a rotary hydraulic valve which is
integral to the input shaft and spindle assembly. An
engine driven hydraulic pump supplies the flow and

. pressure.

MOUNTING
LUGS

NAME
PLATE OIL

RETURN'

INPUT
SHAFT VALVE

BODY

HOUSING

G6223·2A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Steering Gear--C-300N, Hydraulic Power-Bendix ":13-48-2

. DESCRIPTlON.AND~OPERATION (Continued)

Operation
The' C-300.N Integral Power.·,Steering Gear-" is

'composed of b.o,th.mechanical and. hydraulic power·
assist com.po.nents.~···, .' '. .

'Actuar steering ·'is· accomplish.ad .mechanically.
Effort applied"at: th~' vehj,c,e'S steerin~f wheel ~esults
in m,echanicalmovement within the steerin'g gear
which 'ca,ises the'vehicle to.change its· direction' 6f

I.;..... . .. .. (.. '\..' • ~~: ..

• # • ~.t

travel. The hydraulic power· assist components'
function:· solely. to. reduce· the mechanical '. effort
required·to.turn the'vehicle'ssteering wheel. Loss.of
hydraulic;. power will in:..noway. prevent .the vehicle
from being_maneuvered. mechanic~IJy, however.
greater effort will. be required to turn the. steering
wheeJ...< ::~. '. ;' .'\ ,'~ .\'

INPUT
SHAFT

RIGHi 'r

TURN

MECHANICAL OPERATION

o
...,+

lEFT
TURN

:PITMAN.
ARM ",

G6224-2A

The. turning effort exerted by the driver on the
steering whe~1 is transmitted to the input shaft which
.is part of the spindle assembly. The spindle and
piston function like a screw and nut through the
action of a chain of recirculating balls that serve as
an 'interface. Rotation,of the spindle causes axial

movement of the piston within the power cylinder.
Gear teeth, c'ut directly into the piston, mesh with
cdrresponding·gear teeth on the output shaft. As the
piston moves, the output shaft and the a~tached

pitman arm are rotated. '
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DESCRIPTION AND OPERATION (Continue~)

Hydraulic O'peration
: '.~ Functioning together, the spindleand':valve body
assemblies s~rve'as a means of. flow -and pressure
cOt:ltrol for the. power ·assist portion of the~te'ering
gear. Allthydraulic fluid enters and exits 'the- power
steering gear through. lines connected·; to', the
threaded .ports in the-va·lve body. '. ~,; ~ ,; ,,',,~ ..

The valve body assembly forms a closure for the
housit:lgand provides a means of retaining the

: spindle a$sembly. It contains· a series of qirc~l~r '" '.

'ch~nnel~.and·ra~ial passages which serite'to'direct
, the' flow' of :hydrau1ic 'oil': into the: out "of', the, rotary
control valve', in .the spindle assembly. -In addition,
t.ne valve .. body;.coAtains ~pressu~e,re.liet·.valv~ ..The ·
'pr~~sur~ rel,i,ef,valve 'eilsutes,t~at a' pres.e1 maximum'

, pr~$~u~~_, .i~. flot. )e,~c~~~~q.,,-, It : i~_·;taIW~Ys f~set~...~~ ',a
,pressure "Ievel be'ow Jhat ..of,. ~tie. power(:~t~~nng

pump relief valve and'is intended to limit tne power
assist to .~ specific maximum level:

G6225-2A

"-'y

....,'.... ,':' Jt1

.-
......--..;-----HOUSING

:'

'';'

GROOVE ON
INNER ELEMENT

OF ROTARY CONTROL
VALVE

INPUT
SHAFT

BOLT---~

OIL
SUPPLY

BALL'
RACE

BALL
GAGE'

VALVE
NUT

SEAL

RETAINING
RING ..

INTERNAL'-:-~lliiir~:i~~~
DUST SEAL' ro=::::=:.1...::::===±==============="Tl:f1

C·300 N POWER STEERING GEAR

. I

r . ,. ~. .

--;",

.' ""s',

' ••,,0_ ,_a:

-.:. '~-.-:.,"::~; ':·i.:'ii::,r ··';i. ,.j

; ~. ." ... ~ -': ! ..,J0 ~ • • •• .. '.' ••;. J t )' - , ••.", :.~ • " •

., ', •..
.I '.. • . • • ~ • ,.. \ (

_ ".:'.+' ,,:, : r:~' (~;'; ~,l' ".;' :,,?'
"': I.~.

.:~ -.... '
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13~48·4 Steering Geat~C"300N,Hydrau.lic,~ower--Ben~ix 13·48·4

DESCRIPTION AND OPERATION (Continued)

The spindle assembly rotates on a ball bearing in
th~ bore of the valve body. The spi~dle i~.composed

ofthree t:n,ajor parts; th~ ,input shaf,t, tqrsio~. Qar; ar:"d
ball.screw. One, :end .of the, inp,ut, shaft:'is finely
sPJi,,~~ fo'r "conr:'ectiori 'to.the ~teerh,g'colum,n while
th.e.; other end ,has a coar.s~. spline wh.ich ma~e~

-'oos~,ly with a ,similar splin~insid~~he ball scr~w.
The~,'~oarse spli.rie~. form m~cna'nibal 'stops which
limit the amount of :relative.rotation between the ball
screw' and input ·shaft.~· Si>( e\/enly 'dlstribute'd
longitudinal grooves are machined into the outer

surface of the input shaft and correspond to six
grooves machined ,into the ,bqre of the ball screw.
The toisiqn bar is pinned to the' ball screw and input
~haft arid fOrms a spring connection between the
two. Wit.h the 'input shaft inserted into the ball screw
the >,'six' groov'es' of each of the'sa' components
alternate with each other and form the hydraulic
rotary Gontrdlvalve. ·Holes' on-the outside surface of

. the ball screW extend,into the' six:groov~s'within its
bore.:: 'J:' -;,"., '. -,'

~ , ~.

~ ~~ ~ "

G6276-2A

OIL RETURN HOLE
(TO PUMP

RESERVOIR)

';"1 \. -: ' .
, .... INPUT SHAFT

, '(ROTARY VALVE
INNER ELEMENT)

INPUT SHAFT
(INNER VALVE

, ELEMENT)

OUTER VALVE,
ELEMENT GROOVE

OIL OUT
,- (RIGHT TURN)

, .OIL RETURN .
~~\\...~~ fro PUMP RESERVOIR)

OIL RETURN'HOLES
OIL OUT (HIDDEN FROM VIEW~

(RIGHT TURN) TOR,SION ROTARY VALVE
BAR, GROOVES (6)'

STEERING
, STOP

SPLINES

OIL OUT, OIL IN
(LEFT TURN) SUPPLY

LOGITUDINAL
ROTARY VALVE
GROOVES
'(INSIDE HiDDEN
FROM VIEW)

:.... ,; • • i IN'NER VALVE OIL-RETURN'
ELEMENT GROOVE (FRO~ PISTC?N)

'.; SPINDLE ASSEMBLY WITH ROTAR~,':JALVE ,COMPONE~TS

..~ :.~. ~ ... ~ . ~. ..t

OIL IN
SUPPLY

OIL OUT
, (RIGHT TURN)

:. "

,".'" . "', ,,-,jORSION
" BAR PIN

, ,
-f ... '

"\ ~.

"'These holes allow ·press.urized:oil 'to 'enter and, exit
, the two parts of the rotary control valve.:-lThere are

three groups of holes in the ball screw. Each group
is made up of three different size holes which form a
diagonal line across the surface of the ball screw.
The largest hole in each group conducts pressurized

'oil, into ~~Eq~;'90ves'Of the rot~ry co~irol val~~ .. rhe
second largest hole in each group conducts 011 out
of the rotary control valve to the side of the power
piston furthest from the rotary control valve while
the smallest hole conducts oil to the closest side of
the piston.
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St~ering Gear-C-~OONHydraulic Power~B~nd~x 13-,48-5

DESCRIPTION AND PPERATION (Continued)

Rot,ary 'Control Valve Operation~

. The r6t~ry c6h~rol' valve is af) open center type"
which allowS a continuous' 'flow of oil (through the
'Iongitudi~af gr,oc;>ves in the input, ·shafta.rid··.bor~··of
thE3 ball screw) when: held in th~ 'neutral pbsit~on by
the torsion bar~··~· '. ' . . '" ..... ' , ~ r'" .

;." ~;hen ~teering E;lffort: is ,applieq; th~input. ;haft .
ana ball screw tend, to :turn in unison, however the
'spring' action of·the torsion 'ba'r results in the iri:put

,',' : ......

j~haft -r9ta~!~g·.slig~tly·· in ~d~ance of the t?all..~crew.
The. SIX' pairs of grooves thafform ther rotary control
valve .ar~ di~pl~9~dJr6m th'eir neu~ral flowpositiOI1...
As steering efforfJncte~ses, so d.ges.tne'~niOunt:of

, ai~place~ent.· Depending on th~ "direction';ste~red,
the groove ·displacement· of the input shaft directs
hy~r'auli6 :~oil .~hrough th'e a'ppropriate ·diilh~d
:passages in'the ball screw to one sideJor'the other of
..t.h~, pi~ton~, '; , ' ..' :~. ", .' '.':: ..

. ~ ~ 'i. .' . . '..'

Hydraulic p~essure acting upon the,piston surface.
eliminates much, of' tt)e" piston' s resistan~e to
movement. Spring force exeried-by the torsion bar
causes the ball screw to rotate as piston. res~stance I

is removed. As the ball screw rotates, th.e relative
groove displacemen~ is elim'inated and, the· rotary
valye r~turns to a neutral position.··· - >.

Mocerate effort at the steering"wheer'pro'ce'dures
smaller valve· displacements and lower power
assist, thus providing good steering feel. At

. i~creased displacements, the pressure ri~es more
:rapidly "giving "increased power assistance' ana

, . ..: .; ""'... . .. ~ l. - • • "'; ..' 0 ~:. t.. • -.,

quicker r~sponse. Maxil'l1unl pressure is developed
. aftet· ~pproxima~ely -3 -1/3' (·degrees displacement
"gi.v'ng a direct feel to the steering. Groove
. ;displacement is limited by the ,freeplay of the stop

spline mesh between the input shaft and ball screw.
_Th.e splines take up the st~ering movement while

." 'allowing the torsion "bar to hold the groove
~. displacement.. The torsion bar and stop splines form

two parallel means of transmitting the steering
torqu~. When no steering torque is applied, the
torsion bar returns ·the valve grooves to a neutral
positjQn allowing; the.-pressuriz~g: oil tp fl.o~Jo ,the
return. Une. ' , ~" ,.~.?/ r:'

ROTARY VALVE OPERATION

:. ;~·.oIL "
::'REtURNING'.~'
FROM RIGHT

TURN SIDE OF
POWER PISTON'

, OIL OUT
~EFT TURN

~ ~; z "

. { ..", ',0 •

BALL SCREW
OUTER VALVE ELEMENT

. OIL OUT
LEFT TURN

~ ,,:: • t '. ..: ••

. ; .' !.. • ·· ..-__r • t

, • ,~ • ·.f .'

,.,. r' ,0':.,.

.OIL RETURNI'NG FROM
. LEFT TURN SlOE ' ..
OF POWER PISTON

I; •• ,

OIL IN

.G6277·28

;"" ... ' , •., '. -i- ~- ,
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13·48·6 Stee~ing Gear-C·30~N H~d.raulic Power--:-Bendix 13·48~6

DESCRIPTION AND OPERATION (Continued)

Steering ,Lim~tin~ Valve Ope~ation

In steering gears equipped with steering limiting
valves, power as~isted movement of the piston
within its bore is limited by poppet valv~s installed in
both piston faces. As the piston ,approaches its
extreme travel in either direction a stern uh'seats the
steering limiting "poppet valve. Some ·,hydraulic
power assist ~is removed, as pressurized oil.passes

through' the poppet valve -to' the other side ,of the
piston anq to the return line. Continued,movement
of the piston will result in removal of increasing
amounts of power assist and cause increased
steering effort. Steering limiting reduces the
maximum power assist that can be transmitted to '
the axle steering linkages and components.

LEFT TURN POSITION

. .C-300 N POWER STEERING GEAR (OPERATIONAL VIEWS)

RIGHT TURN POSITION G6278-~

, :~RESSURE ~ELlEF VALVE OPERATI,ON '.
Pressure Relief Valv~ Operation

Located in the valve body the pressure relief valve
limits hydraulic pressure within the power .steering
gear to a preset maximum. It is always set to a
pressure lower than the relief valve on the power
steering pump. .

POWER STEERING
GEAR HOUSING

INPUT
SHAFT

OIL
RETURN

PORT

OIL
SUPPLY

PORT

ADJUSTING
SHIMS

PRESSURE
RELIEF

VALVE PLUG

SPRING

VALVE SEAT

G6279-1A
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13-48-7 Steering Gear~~300N Hydraulic Power-:-~,endi,x' '13-48-7

POWER STEERING' GEAR NAM:EPLATE INFORMATION' , .,.

DESCRIPTION AND OPERATION (Continu.ed)

Power Steeri,ng Gear 'Identification
, A nameplate is attached to the exterior of the
housing' ge,nerally on one of the' mounti~g lug~.

~OCATIO~(OF .
~ANUfACTURE

" . \ " ;~ MONTH
. ASSEMBLEri
(A',= 'JAN:ETC.)' ..

YEAR
ASSEMBLED

• (LAST, DIGIT) ,
" " G6280-1B'

Output Shaft Sector Teeth Adjus~ment.,. . .' I'"

The' gear lash ',between the piston ;', teeth and.
sector gear should, not require attention in",normal
service, however, ~ provision. fbr ~djustment is
provided. ".. . ,

Adjustment req~ires that" the steering gear be
drained and the Pitman arm and input shaft be '
disconnected; 'from. the vehicle~ The adjustment "
procedure is described at the end of the assembly' ,
section of this manual. .

DIAGNOSIS,AND TESTIN,G

Refer to Section 13-01, Steering General Service.

Output-Shaft- Boot and, Dust Seal'
, Inspect the' integrity of tDe ou~pu,t shaf~ bo'ot and

, dust .seal. These. component.s p,revent
contamination fromenteril1g the housing 'around the
output shaft. If det~rio{ation is" noted, ,·thes~
components should. b~..· re,placed. ,'-

";.,:",,'

. '\"
\ ~ ....

r'

"

, ;.-.: .'... j,

l .... ~ ; ... '''''',J

:.. j ,. 4l, ~ ••

.,t
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· REMOVAL AND INSTALLATION

Steering Gear
" Duri'rig the steering' gear' re~'ova'I' observe the

following precaution,s:
a. :. Drain" ~teeJing assembly..,'
b. <" Thoroughly clean'off all outside dirt,' especially

around fittings.
c. Plug all port holes immediately after r~moving

hoses and before removing the gear from the
vehicle. Mark or identify the inlet and return
·Iines at the valve body po~s. .'

d. Fi~ish cleaning and ~ry the'ge'ar before placing.
on .a work bench.

CAUTION: .Never'steam ·clean or high-pressure
wash hydraulic steer.in'g assemblies~ Do not
force or abuse, clo.sely ,fitted parts, or damage,
will result.
CAUTION: Do: not, for.cefully strike th~ steering
.gear input' shaft· or !',steering·: colum'n: '.coupling
with a~ hammer.' or. I any . other object during
removal or installation of, the ste'ering. column
coupling. Severe internal damage to the
st~~~i~~..gear.can .r:e~ult.

G6538-2B

~__ STEERING
ARM

NUT
383251

75-105 N·m
(55-77 FT-LB)

.,~" COUPLIN·G.:· ' ...
, --....----.;..",...- ASSEMBLY .

3~676

'1!I!b
FRONT OF VEHICLE

.NUTS
'95-136 N·m

(70-100 FT-l:B)

STEERING GEAR .INSTALLATION - COMMERCIAL STRIPPED CHASSIS VEHICLES
, NUT . ~;\ .': BOL T ' , : . .

95-136 N;m ,,' 27-47 N·m
(70-100 F.T-LB)· (20-35 FT-LB) ,

J.
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.13-48-9

REMOVAL AND INSTALLATION '(Continued)

Removal
~ . . Disconnect the power steering pr~ssur~ line ~t

. ' th~ g.ear.. ,r .'. .'." _ ' '. , '. 'I'

"2.' Discorine'ct the'power steering"return line ,at the
,ge~r. ',' t, ; ,

3. Ramov,e the polt and· ~'nut .holding the, ·Pitillan
'arm to,the sector shaft.,:Remove the Pitman arm
from the·sectorshaft 'using ·steering Pitman' 'arm

..,'~, remover Tool T64P-3,~90'-F,:"or equivalent. : '.-'

4. ) 'Remove' th~' bolt and ,nut holding ~~h'e U.jOi~t to
, the' steering gear'i,nput shaft. -',~' . I ~ .

5. Remove the bolts and nuts, holding, the ste,ering
gear to the frame side rail.' Remove' the steering.,,-:- "g'esr. !.~" ' , ~, ' •

:".

G6750·2A

NUT
383251

STEERING
ARM

, ~l,..

~;>" ,~-~ -',
'/ ~ , .

,/ ;," ·~'NUT

.~ ~"""'" \ 383218NUT ,~'

2987406 N·m - PITMAN',ARM-',' ..
I" (220:30,0 FT:.LB) ': ..... 3590. .'. COnER PIN

72071

STEERING GEAR IN~TALLATION - MOTOR HOME CHASSIS VEHICL~S

BOLT
,27-47 N·m·
(20-35 ~-LB)

BOLT
, :" N605;82~ , '

DRAG LINK
ASS~,MBLY ,

i:..t; ...

NUT
100-150 N·m

(74..110 fT-U~) ,

'-:~, ~ ,
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'. 13·48·10 , Ste,erlng Gear-C~~300~ tfydr~ullc "Po,wer-B~ndlx 13·48·10

'RE'MOVAL AND INSTALLATION (Cont~nued)

Installation
1.' Place the gear on ;the side raiL h1stall,the bolts

and nuts and tighten, to 203-278,N·m (.150-205
ft-Ibs.).

,2. 'Place the intermediate, shaft U-joint on 'the
steering gear input shaft. Tighten to 68~95 N·m
(50~70 ft-~bs.)~, "~'. '

3. Place the Pitman arm on the: steering gear
sector shaft, ma~ing sure. t,he·, timing mar~ on
the Pitman arm:aligns with-the timing ,mark on
the secto~ shaft. Use:a chis~1 to help spread the
.Pitman' 'ar'm to, slide" onto the sector'shaft. '

WARNING: DO NOT USE A HAMMER .TO FORCE
THE PlTMAN ARM ONTO THE SECTOR SHAFT...'" . .. ....

39-........,'

I THIS MAY LEAD TO DAMAGE OF THE/SECTOR
, SHAFT BEARINGS AND A LOSS OF GEAR

PRELOAD. ~' . ,: .

4.\ lri~t'all,th'e boli andrnut. Tighten"t'he n·uft6.299:
406' N· m (220-300 ft-Ibs). . " ,

'5. 9onne'ct 'th~' power steering', 'pressure "~ar:ld
" ,r~turn line's to th~ gear.,' .

6. ': FiB the -~eservoir with fluid speciiieci at the end
of this Section. ' : ", ,~. ,

7. Start the engine, turn the steering wheel from
left to right, and check for fluid ,leaks.

.... ~ ~. .

C-300N POWER STEERING,
; :,' PARTS UST .

1. VALVE NUT' ,". :,26. ROLLERS
2. EXTERNAL DUST SEAL . 27. O-RING'
3. SPINDLE ASSEMBLY , ..~';''',28. BACKUP RfNG
4. INTERNAL DUST SEAL :' 29. SEAL
5. SEAL 30. RETAINING RING
6. BALL CAGE 31. SIDE COVER
7. VALVE BODY , ,32. NUT
8. BALL RACE- : 33. ADJUST~NG SCREW'
9. BALL 34. ADJUSTING 'SCREW SPACER

10. TEFLON RING 35. BALL TUBE _,'
11. O-RING " 36. RETAINiNG. RING"
12. O-RING ,'37. O-RING
13: STEERING LIMITING STEM '38. DUST'SEAl .
14. SEAL RING ' 39. DUST BOOT
15. O-RING 40. BOLT
16. SPRING- 41. ADJUSTING SHIMS
17. VALVE SEAT ,42. PRESSURE RELIEF VALVE PLUG·
18. SEALING WASHER. 43. SPRING

-19. STEERINGUMITING STEM ·44. SEALING WASHER
20. O-RING 45. SPRING SEAT
21. PLUG, 46. VALVE, PISTON.
22. ,HOlJSING .. _'" 47. SEAL WASHER
23. PISTON 48. VALVE SEAT

',24. TUBE COVER 49. BOLT
,2'5. OUTPUT SHAFT '- . ,50. RETAINING RING

. . ,'51. S~ WASHER

26 .. , ".' 52., .DRAlN PLUG

32
GI282·28

\ '
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13-48-11 Steerir)g. Gear--C:-300N Hy~raulic ,Power-Ben~ix

DISASSEMBLY AND ASSEMBLY

.".. .....
- • .1 ,"

\ Q6284..1A

DUST' "
BOOT

2. Scribe.a line or'otherYJlse mark the ~elationship
of the valvebQdy to the housing. Using a 19mm'

, .wr.ench remo'le. the four bolts that secure the
valveb~dy·to·t~~e housing.

Input Shaft '~.~l'·' . '

1. _ Remove the external dust boot-from the spindle
~. _. -assembly's inputshaft,spl'rie. :".

..." ~ .. r----------------------...

t "J'i of

NOTE: The following disassembiy and assembiy
procedures are- presented "for refere'ncepurposes
and presupposes t.h,at.a m~jor r~build of the power
steering gear is.. ··being undertake.n. Several
replacement parts, and mainte,nance kits are
availabl~which'do not req~ire fulI'disassembly. The,~ ..
instructions provided with these part~ ,,-ana kits . ': .;
should be follow.ed "~in ,lieu of the ~ 'instructions' "
presented h.ere,. : " '," :·C;'.: . .

Steering Gear

Di;sa~sembly "':: - ':' .. 'I ,:.~. _ .•' '.

. 'A' high ,'level ~f 'cleanlin~ss' shot~kt be obse~~d at ' '
aU Jirnes when working on the power steering gear.
Clean the exfe-rior of all·part~ prior ~o -disas"sembly.

- .......

After ~~moving the .power steering unit frpm the.
vehicle and cleaning the outside,,: ~~c~re the power
steering unit to the work bench for disassembly. A
large vise with' jaw protectors may. 'be"used. 'Clamp
across t,he mounting bolt bosses.:-',r(Do not
Qv~rtig~tell) ': .;

. j,.-

G6285-1A
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1'3-48-12 S~eering Gear-C-300N Hydraulic Power-Bendix 13-48-12

DISASSE~BLY AND ASSEMBLY (Continued)

3. ; Separate the, valve body from the hOl:Jsing by
rotating the outp'ut shaft using tne Pitman arm.
.It ,maY.·>-be. 'necessary to hold,.or rolate the input
sh'aft ,',during ,this,', operation.. COr:"tinue to
separate the valve .body from,the, housing: until
both O-rings on the'valve body can be seen.

~,r' ,

t'

~ ".' ;.. -. ~

·"1.

4. Scribe a line, or·otherwise.rn~rk the relationship
of the' Pitman arm to the ou,put shaft, then
remove' the Pitman arm. ' ,

G6287·28

. . l,:,'

5. Remove the dust boot.,
Re·move,.any accumulated dirt, grease~' grime,
and corrosion from the exposed portion of the
output shaft to facil,itate' removal through its

'. seals. ' ~.. . "
~ "Io

r

•

'.,. ~ <' • ~ •

G6288-1A
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13-48-13 Steering Gear.;....C-300N Hydraulic ·Power-Ben~ix- . 13-48-13

DISASSEMBLY AND ASSEMBLY (Cont.inued)

6. Loosen and remove ~he lock nut from adjusting
screw on the side cov~r usin'g a 19mm w~ench.

7. Scribe a line or otherwise mark the relationship
of the side cQver to :tJ.ousing. Using. a 19mm
wrench, ,remove· the' four bolts that secure the

" side cover to the hOtJ~ing.· , . .'
. ';, /.

G6289-1A

,.

8. Separ~te the side cQ~er from-the housing by
turning the adjusting screw .clockwise with· a
7mm socket. Continue, turl1ing the adjusting
screw until the side cover can be. removed from

.the housing~ ,

'When' the~, side cover .is removed from the
-. housing the ~17 rollers in the side 'cov~r'bearing

L' . will fall oufloose. Th'ese'rO,lIers·MUST NOT BE
INTERCHANGED with the rollers in'the housing
bearing which 'is~'identicaL . . 1 -

.. •• • ~.. ~ I • t •

. , .~. t".lI'.~ ..~..

CAUTION: Do no.t attempt to remove the outer
race of the roller bearing from the side cover."

9. Loosely install the Pitman arm and use it to
center the piston' an9 output' shaft gear teeth
inside the side cover opening of the housing.
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13-48-14 Stee~ing Gear-C-300N Hydr~ulic'Power-Bendix 13-48-14

DISASSEMBLY AND ASSEMBLY (Continued)

. ,Remove the Pitman arm and then remove the
,output·shaft by tapping gently on the splined

..;end with a soft mall~t. '::.. ' , ,
~ i ~ :'t" •• ...... i\,"

" \
t. ~ ,

Piston "
. l

10. Whi~e':preventing r9tation of t~e !flPut'shaft end
of-the spindle assefl:lbly, pu~1 tt}e valve body and
piston out of the housing. '

: ." '. , :;

100. ,. t ..

'. '.

r} ~ ..

. OlJ,TPUT
,SHA~

. 'G6293-1A

.··~ISTON

! .• l'

G~1A

,I

When the output shaft is removed from the
housing, the 17 rollers in the~housing bearing
will. fall out loose. These rollers MUST NOT BE

. INTERCHANGED with the rollers in the side
; ". cover bearing which is identical.

CAUTION: Do not attempt to remove the outer 
. race of the roller bearing from .the ,housing.

RETAINING·~
, RING

.. ": .....

BALLTUBE~

COVER . ~

SEALlNG--::o" • .."
RING " .

.. .. .' J

BALL~ 0 . _~'B~LI..
. TUBE 00 ~ ,g(?O . '.",

o

11. ~emove the retaining ring, ball tube cover, the
.ball tube and 7 of the, 26 balls from the piston. .
Remove the. sealing ring from the .piston... ~ .

NOTE: 'Tne h.Qlding fixture ~ whiph i~ pictu~ed is a
convenience but no~a ne~e~~,ity for. disass.~mbly.

.. ,G62i4-1A

:~-:. OUTPUT ' '~,'

, t \ . . "SHAF.T
"'" •-. ."' ROLLERS

. .. ':'f~' " '. (11)

",

I••• ··"
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13·48·15 Steering' Gear+C~3~ON Hydraulic· Power~Bendix 13·48·15

DISASSEMBLY AND ASSEMBLY (Continued)

12. II' order to remove the remaining 19 balls fro,m
piston, rotate the ,input shaft in the direction
(clockwise :orcounterclockwise) thaf'.threads
the'spindle'assembly OUT- 'OF THE 'PISTON. "

Separate the val~~ b~dy ~nd spihdle· fr~m th~
piston. Check the inside of the piston for any
stray balls that may not.,nave been removed in
th~ operatio,n above. A total of 26"balls, 7 from
the 'ball tube and ,19 from the piston, should be'
accounted',for. . '

~ ' ,0 " ..

~4. Remove"i,either,::of the steering limiting "valve
,-, '.seats, and,.~ealing .washer ' from" the piston.

.Either a Phillips or .straight:b,lade" screwdriver
1 will be required, depending upon which of the
two styles' of body is i,n U$e.

NOTE: .Care must be taken during this operation
since dam~g~1 'to the screwdriver slot will make
removal"diffi~~It.

15. Remove one of th~ two balls.t,he spring then the
remaining ball'. "Referring, to the previous step, ,
remove the remai,ning "steering limiting valve
seat and its:sealing "washer from the other end'
of the piston.·\ ",.'-.:: ~ ,,,\,

,VALVE SEALING ~ -,. ,
SEAT' WASHER" -'. ,/. 'SPRiNG ~ SEALING ...

J.~" "
-. ," ::...:' . " . .. WASHER

"~BALL'~:~
V---~"" .,

I ,.

r- __ -:-...J

I

".~" "~~ 0 ' BALL'
VALVE
SEAT

'0 t" 1

13. Rem,ove th~ s~aling'"ring andO-ring:'below ""it
"0 from' the"groove in the piston.' . '.J,' 0";: ~

" "':'

••~ .,t", ..;.

-,'
, . "

.. ,0,

.).' , 1:: ;'~ ,,/ ...

"",

.; ,~ ;.-

G6i99-1A

'\. ", . t '..' .~_

. . :'. ...... ~.' , . ~ .r .•~ .. :. ..

'1,

'G6298-1A
\ \

~ousing .and Si~e Cove,r .

16. 'Remove the ste~ring. limiting stem protective
'plug from the housing.' Using a screwdriver,
remove the stroke -limiting valve stem ,from the
housing and separ~te the O-riflg from the stem.

G63OO-1A
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13·48·16 Steerl·ng Gear~C~300N Hydral,Jlic PQwer-Bendlx

DISASSEMBLY ~ND ASSEMBLY (Continued)

1.7,:, R'emove ,~he ~O-ring,: fro.m_ the -:side.i.cover:
Remove the seal and its~split .nyloA backup ring
from the s.ide cover. bore..The :nylon split ring

.. ' .. comes.otit sep,arately,' but' is 'part of' the seaL

Caution: Do not rem~~e'~h~o~ter;acej of the
roller bearing from the side cover.

1eo'·. fleaching through the side cover opening of the
,. "~' hOLising remove the output shaft: seal an its
;' nylo~ bac~up ring-which corn~s alit separately

but Js part -of the seal:

Caution: Do not remove the outer race/of the
.roll(;!r bearing from the housing. .

G6303·1A

,. "i .,~""".'. .t ,'.. ..

18. Carefully pry out and remove the dust seal from
the housin~,;., ,.'

Valve,-BOdY andj;pindle :','. . ,.'. .

20. "Remove the input shaft dust se'al froni'the valve
nut. " ,.; r

I

/
.. ' '•• t

VALVE
BODY

.... \"._.~

"'~

G6304-1A
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Steeri~g Gear~C·300,N Hydraulic Power~Ben~ix 13·48·17

DISASSEMB~Y AND ASSEMBLY (Continued)

21". With a~~ drift, punch, unblock' the s'afety point
between the valve nutl and valve body. 'Using
Spanner wrench Bendix" Tool 1'06234, 'or
equivalent loosen and remove the va,ive nut

, ~r0"J ~h~ val~e bo~y~ ':~~
. ,. ,,~~'.

. I

23. Separate th~ Quter ra'ce, ball cage'and 17'~balls
from"thEr·spind,I,e ~'assembly. " ,;~. . .~

, 24.': Do not -re~o~e th..,e othef' h~lf of the' bal:I'~earing
. outer race in the valve' boay~.' -",

. !' .~ J ;~... * _

G6307·1A

22. Grasp the input shaft end of the spindle
assembly anq lift the, spindle'asse"mbly, ball

" .' cage;",,17i bal,ls- ~nd on~ half of the 'out~rJace out,
of the valve body. ' .," " ,'. '!,

r--__ SPINDLE
ASSEMBLY

G6306-1A

. '

25. Remove the retaining ring. and then the seal
, .from the valve nut.

" ~..(.. '. .~~. ~. ,

\ '

" 'I

: SEAL

Guoa-1A

~" : ....-.

"~' :. ...
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13·48·18 Steer~i1g,'Gear~C~300NHydraulic ,Power~Bendlx 13·48·18

DISASSEMBLY AND ASSEMBLY (Continued)

SPRING SHIMS

SEAT . ~

. : VALVE'~ .:
PISTON SPRING 'SEALING, ,

WASHER

SEAT

" ", ·SEAt

<y'

,-,

.... ,;.

Pressure Relief Valve
29; Begin .disassembly of the pressure relief valve

by refDoving the plug and its sealing washer
from the valve body.

30. :Remove 'the spring, spring seat adjusting shims
, and the valve piston.

G6309-1,A~ ..... ~ :. ." ~" ',.r,
_. ~' '~ ,',

26. Remove the' two outside a-rings from 'the valve
body then remove the'three Teflon@ rings and
the corresponding three ,a-rings from the
spindle bore.·, '

27~ Iffhe ~t~~ri~g :ge~r is~~qul~ped.witha steering
,': "limiting feature ch~ck :the. condition and length
. . of,'the limiting ste~.'jn the valve -b~dY...~The

length of the stem measured from the, surface
, . '-of the valve body·1:othe tip"of the: stem should

,:;" .: be specified in the vehlcle service manual..If the
" :, :limiti'ri'gstem 'is of the .correcflength and in 'good
',,' condition, ,DO ~NOT· 'REMOVE, it. ~The limiting

stem can'be're'movedif n'eces'saryby heating
'the poppet stem to loos~nthe locktite;'and then

"" ~turning :counterclockwise. .
.. ~... \ ..~ ..

G6311-1A

Output Shaft
28. Remo'le the retaini':lg ring, the adjusting screw

-spacer arid the adjllsting s~rew from the output
shaft. .' " ,-

f - ~': •• '~ t

31. Using a wide bladed screwdriver or Be,ndix Tool
, 298080" remove the valve seat and its sealing
washer.

RETAINING
RING

G831G-1A

Spind,le
'CAUTION: Do not attempt disassembly of ttie
spindle 'assembly which contains ',the rotary
valve. Individual replacement parts are NOT
available. It must b~ treated ,as a single.
component. "
,NOTE: Adoitionally, the pisto,n must. be purchased
(p'iston and spindle kit) due to the match of the
grinding'of the two' compon~nts.

CLEANING AND INSPECTION

Cleaning
Wash all'parts individually in clean solvent and dry

thoroughly. All non-metallic. parts should be
'discarded and' replaced with new..
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13-48-19 Steering. Gear';;-'C-300N Hydraulic .power-:--:B.endix 13-48-19

CLEANING AND INS~ECTION (Co~tinued)

Inspection " f '/

.:. Parts' found b-r.oken, cra'cked, "distorted~
excessively' .pitted, -or .scor~d- must bE;l rep~aced.

Cause for the replacement'of any part'should be
inv~stig~ted~and ~q.rr~cted.t~ .. prevent reoccu,r~ence.

. Visually inspect all parts carefully paying
particular attention to: .

1. Bearings and bearing surfaces should not
exhibit brinelling, .pitting, spalling or cracks. If
upon. inspection, it is determined that the outer
races of the roller .bearings· contained in the
housing or the side cov~-r are not 'serviceable,
th~ .. entire housing or side; ·cover must be.
replaced. If the put~r. :ball pearing race.

',~~:; rerf)ain,ing in the' ~alvet?ody is' nqt 'seryipeable,
the ~ntire vaIV(3.'bodymust be replaced. 'Tnspect
t~e Q~arin~r surf.ace~. of ~C?th the' ~,r:lputs.

2. Gear ~eetti'h,. the output shaft and 'piston may
show' signs.' of 'polishing and slight:wear,
however; pitting, spa]ling~ 'and cracks should .
not be present., "

3. Output and" input shaft splines. ~""

4. Check the ball rolling surfaces on the exterior of
spindle and interior of piston for cracks, pitting,
spalling and brinelling. - ~.:. ..- ::' ,

5. Exter~or of piston and inleri~r 'of housing bore.

NOTE: Minor scu'ffing of the piston' exterior and
housing bore. can be considered normal. If deep
scoring is qetected, the .affected ·parts· should be
replaced as 'Ieakage will Occur and,' steering control
and reac.tion will be affected. Do not attempt honing
or boring, of.' these parts as leakage rates w.ill
increase.' . ,

6. Pitman arm.

7. Exterior 'of housing and its mounting .Iugs.

8. V~lve body and,:porti.ng.. ", ...
-.

Assem~.ly . , '. ._ '.
To ensure proper operation of the po.wer. s~eering

gear, the following procedure and its sequence
should be car~fully-JoIIQwed>FaiJureto do so .may
~esult in damage to .the gear ·or faulty operatiOI1 .or
both. ",

, The appro'priate maintena'nce" kits should be '
obtained prior to reassembly. . '.' .. " ..

1.. ~ Install the ,sealing wash'er arou'nd 'th~pres's~';e
relief valve seat and' usirJg.'a I,arge b.l~ded

screwdriver, or Bendix Tool 298077 install both
in the'.valve body. Tighten ,the valve seat to
.between 20-24~ N· rn (15~ 18 ft-Ib.s.). ...._

2. Install tt}e ,pre~'~'ure' ;elief y~lve' pi'ston "spri~g
seat and spring in the valve body.

CAUTION: The spring, seat must be installed as
shown in·illustration.lncorrect installation of·the
spring seat will result in malfunction of ·the relief
~alve and damage to. the valve and seat. ".'

, ,'f

1 '

3.. ·..·lnst~1I the pressur:e....~djusting 'shimsand the
. seal washer .on' the.. 'plug: .'r:"stall the plug in the

valv~ body and tqfq~e ·to '89-9~ ~N· m ,(66-73
. ft-Ibs) using a ~~~I1J, ·socKet. .,' .

NO'"PE: When installing the pressure adjusting shims
. 'use the shims that were removed during

disassembly. ~owever, if a complete rebuild of the
P9w$r:-steering . g'ear')~': u'~derWay, it 'may be
necessarY to' add or' ~ subtract shims in order to
properly set the pressure 'relief valve~. ...... .' : .. '

4,:";,IR~tall :tt)e "thre"~" O"'ri~gs'and"thre~""Teflon® "
";' :.ring~-, in. the appropriate ·gr09ve~.. in the valve

" body. Form~(e~pand)O:~jngs andTeflon@ rings
·i ,~i.'1to·their.gro~ves;.by ~pushJng'_.Bel')d,jx·Tool

~:.- ',' ~_ 2,~,7676, ,9r ~quivalenJ tnroygh the bore of the
~- _ ~ ,.vah/~. b9dy~ ~ _.' .,. i"' I .. • ;-'.. -, J' .' .. ' • .

NOTE: Prelubricate the.tool with-a lighffilm oflithium
base, grease. The spindle assembly. can. be used ..to ,'. :
..assJ~1 ill p~sD,ng t,h~ tool th~qugh th.e bore. _._ :".,

A": .
.. '~

Gl8ll-1A
, to &,

• .,.'-,',J.
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~teering Gear-C-300N Hydra.u.nc Power-Bendix 1~-48-29

CLEANING AND INSPECTION (Continued)

5. If the steering limiting valve was removed from
. the valve body, install the stem now. Apply

Locktite 222 to the ·threads and screw the
limiting stem into the:v'alve" body until· a stem'
height of 18.7mm (0.736 inch) above the valve
body sUrfac~ is. obtained. '. .

IMPORTANT: Use care in" applying the .Loctite
compound to prevent this material from coming
in contact with ott,e.r surfaces of the valve body.
Allow sufficient thl1e to cure. '

6. Install the ~-rings ~n. th~ valve pody.

·G6329-1A

8. In~tall the outer ballbearir:'g rac~ half over the
. input end of the spindl~ assembly'and insert the
.spindle .assembly through the r~ng seating tool
(Bendix Tool 297676, or equival~nt).lnsert the
spindl~ and tool into the valve body. until tool
completely exits the other side, and the
seventeen balls of the bearing assembly are
resting against the outer race in the valve body.

SPINDLE
ASSEMBLY

. 7. Install the ball· cage on th~ input end of the
spindle as.setiibly.· Usin'g Ford Long Life
Lubricant C1 AZ-19590-BA (ESA-MIC75-B), -or
equivalent.grease to 'hold them in place, install
the sever'~~en.'ball~.in the ball cage.

SPINDLE ,
ASSEMBLY

G6314-1A

- E."

.: :- G6315-1A
-;t
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13.-48-21

11. Inst~1I th~ dU$t seat-ilf"the}valve nuttakingcare
,not to' damage.th;~ s~,al. ; , .

CLEANI~G AND INSPECTION (Co~tinued)

9~ PoSition ~he' pressure' side: of ,the' seal, in the
,bore of the' non-pressure' side of the: valve, nut.

,,; '. Carefully. drive 'the :sear into the pore' until' the
. ~nap rfng 'groove' ,within ,'the bore;:is yisible.

Install ,the re'tafnirig 'ring 'making· certain,' it. is
cOfJ1pletely ~e~ted ,in, the 9roove.

'" .... ~. '. .1.. • .

SEAL DRIVER
.... ' /39.4mm (1 ~55 INCH)
~ , DIAMETER .

~\'t' '.

.. ....:.. ~

G6316-1A

,r

: ,(

.1,
l'

" "... 1,

.. ,. ~.!~. ."

I -VALVE' Nut "
"APPLY LOCKTIrE 22i

. :: ..ro THREADS ,";
,", TIGHTEN TO

"',300-348 N'm
," (221-257 FT-LB), .'

...: \' ..~ .
. .. ~".... ; .. . .

'.
,. '" ,:

r : .

'" . G6317·1A

After installing the retaining ririg~ gently'tap the s'eal
from the opposite side until·it rests squarely against" '",
the snap ri~g. ' :

NOTE: The s~al, can be, driven into. the valve body
bore using-a pi~ce of'~'round brass slack with a
diameter: ~f 39-.4mm~ ,(1.55 'inch). #.-'

• ;r," .

; ..
'r---------~------~---------__.,

, ;

10. Apply,Loctite 932 or 567 to the thread of the, ,
valve nut. ,': ;. ,~"" . :

NOTE: Due to'the: proximity- of the spindle' ball· :
bearing, use .extreme care in applying the Loctite
932 or 567 to the vaJve nUJ,~hreads. Making' certain
not to damage~the seal, install the valve' nut over the
input shaft end of the spindle assembly and into the
valve body. Using a suitable spanner wrench such
as Bendix Tool 106243. Tighten the valve nut to
300-348: N ·m (221-257 ft-Ibs).

Reset the safety point between the valve nut and
valve body using a drift, pun~h or similarly
appropriate t~ol.

{ ,

".l

VALVE
BODY

G63~1A

, Piston·

12. Install one 9f the, two ',steering liQ1iting valve .
'seats and its sealing washer .iqto '-the piston.
:'Insert one of the two balls therf the valve spring ,

,', into the piston from the opposite end and'install
the remaining ball, sealing washer, and seat in
the piston. Taking care not to damage the valve
seats, torque each to 10-15 N· m (88-132
in-Ibs).
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13-48-22 $teerl.ng.Qea~~~300N l'1ydraullc Power~Bendix 13-48-22

CLEANING AND INSPECTION (Continued)

, -
13. .Install ~h~ O-ring into its groQ-ye in th~ pisto.n.

.' NOTE: Th~ two-piece.seal may not be used in
··all gears..A on~-p~ec.e seal is sometimes u~ed
instead.

,'f ,

IMPORTANT: The· glide-ring should. be distorted
as.little as pos~ible during:in~tallat,o.n.:~sing an
automotive piston .ring ·compression .~ool 'or a
smooth pi~ce of s.he~et metal and an
app.ropriately .,large ,screw .ty.pe ", hose c'amp,
re~hape the glide ring into the piston groove.
Allow approximately ten minutes cooling time
before removing the compression tool from the
piston.

'G6299-1A

~. ".' SPRING: SEALING

BALL .
VALVE
SEAT

VALVE SEALING

S~EAT?WASH~:ALL
u-~~ .

I .

I

f - -- -~-'
.,

I 1\
Lo_~, "

PISTON

.;

."

I '

~\ \ \. ,"
. \

.-j".~

f,,.., '".

G6298-1A

14. Thoroughly heat the glide ring to 140°-160°C
(285°-320°F) in preparation for installation on
the piston.

NOTE: DO NOT USE AN OPEN FLAME to heat the
glide ring. A heat lamp or a similar device sho~ld be.
used. '

15. Install the heated glide ring' over the O-ring in
the piston's' groove.

16. Install' the O-ring in its groove in' the ball return
.. opening .of the piston.

17. insert the valve body and spindle assembly all ..
the way into the piston making certain that the

. stroke limiting stem is not damaged and thclt it
. mates with-the valve seatin the. piston. Insert
nineteen of the balls, one at a,time, into one of
the' recirculating tube holes in the ball return
opening in the piston. Rotate the input shaft end
of the'spindle Slightly after ea~h ball i$·inserted..
Rotate the spindle in one direction only and·-do
nO,t. alte~~at~_ fr,om;' clo.ckwise to
counte,r.cJockwise. _~

NOTE: Wherf'this'operation is perlor"med correctly,
the spindle and valve' 'body" should screw out of the
piston and the balls l in'serted" ;iI, one' recirculating
tube hole should appear at the opposite hole.
Before proceeding, make certain the balls.are at an
equal depth in both holes of the piston. This will
assure correct installation of the return tube.

CAUTION: The utmost care must be. taken .with
these steps. Incorrect assembly of this group
may result in one or more balls falling Inside the
piston or coming out at the top and lodging in .
the housing. "
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, 13-48-23 Steering Gear~C-300N,Hy~ra~li~ Power-~e~dix_ 13·48-23

CLEANING AND INSPECTION (Continued)

, NOTE> This seal: prevents':pressurized fluid' from
leaking-out of the, housing 'around the'outpl:Jt shaft. .

G632o-1A

NON·
PRESSURE
SIDE

BACKUP RING
INSTALLED IN ,

NON-PRESSURE
SIDE OF SEAL

BACKUP
RING

. PRESSURE
SIDE;

18. Install" the remaining 'seven ballst"n ~ttie
. "recirculating tube, halves, and, ·use lithium base

'grease to retai~ them in the ,t~be;, $eat the
assembled tube halves containing the seven
balls in the reCirCulatin~.. tube holes in the pist~n.

. .
Lightly 'grease the sealing surfaces of the ,tube

cover and install it in the piston making certain the
slot in the underside of the cover mates with the
recirculating tube in the piston. Install the retaining

, ring in the piston to secure Jhe, ~ube cover making
certain it is completely seated in its groove. After
assembly, check for smooth rotation, 'of the spindle'
assembly in both, directions. ~,'

t . -~ - .. -,", -

20~ 'Install th~ dust seal"- in' th~ ho(jsing 'With 'its
. .' sealing lip toward the OUTSIDE of the housing.

NOTE: this s(3al is .intended to prevent water and .
dirt from entering the-, housing.

H~using

19.: Reachirlg thro'ugh the side cover opening of the
housing, ihstall the seal, wi~ht its pr'essure side

, toward the INTERIOR of tJile housing. .. .

NOTE: ,Do riot 'distort this, 'flexible' seal eany rr;ore
,than is necessa'ry >,for installati6~. . , ,

'Install the split nylon backup: ring,' which is a
separate part of the seal; 'in the groove formed

.by the backside (non",:pre,ssur~ side) of the seal
and the housing. Make certain the spHt surfaces
of the ring mate prop~rly.,~ .:' " '." _,,"

" ....
. ',l , "i

I " .,......

• ~ ~'~,i • ... ",.: '
- .

'/

.. ,., .:,,'

:. ~'. .',

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Steering _Ge~~~C·~OON Hy.draulicPo\!er-~en~ix 13·48·24 .

Output- Shaft' and Side Cov~r

24. Install the shim washer over the adjusting screw
and secure both in the output shaft using the
retaining ring.

CLEANING AND INSPECTION (Continued)' .

21. Install the O-ring in the groove. around the
steering limiting stem an.d screw the stem into
-the· housir:lg about five or 'six full·turns.
'. , .

" ...... ~. ...

~ '. ...-

:.0 ," .~ I ." ~ ..

.. ;

I'

:; • I' • ~. ' ,

PISTON
TEETH

G6322-1A

." ~ '.. : ~ " I ' .: :.. ~. r.

22~ InstaU ·the .seventeen'rollers of the bearing in
the outer race contained in the housing: Use a
heavy coating of Ford .Long Life Lubricant
C1 AZ-19590-BA· (ESA-MIC75-B) or equivalent
to hold the rollers in place.

NOTE: The seventeen rollers that"are installed must
be the same rollers that were' removed from this
bearing during Disassembly."

23. Align .the-steering limiting st~m in the valve body
with the ~teering .limitjng -valve seat in the
piston. I~sert the piston i~to the hou:sing so that
the rack teeth of the piston are, vi$ible in the
side. cov.er ope.ning ·in the:~6using~. Make certain
that the valye body is oriented in 'the housing so
that the· marks made. during ·d.isassembly align.
Slide tt:le pisto~. and .. \lalye ;~pody assembly
completely 'into': the 'hq~sing t~king SPECIAL
CARE not to d~magethe pisto'n glide ring and
the valve body O-rings: Sec~re .the valve body
to the ho~.§jng using fc;>ur bolts. To~que the bolts

. to'·110-~ 19 N· m (81-88 ft-It) USing a 19mm
,socket and torque wrench. Rotate the input

- shaft of the spindle until the rack teeth of the
piston are centered in the side cover opening in
the housing.

RETAINING.
RING

G631G-1A '.

. ,The- rTJa~imum end play. p~rm.itted for. these
parts is O.050mm (0.002 inch). I~ end· play is
excessive, it ·may be necessary to install a
different shim washer. The shim washer is
available in eight different thicknesses to
provide the proper' end pl~y. .

25. Install th'e' seal in the side cover with its'
pressure side toward the outer race of the·side
cover roller bearing.

NOTE: This seal prevents fluid leakage around the
output shaft. Do not distort this 'flexible' seal more
than is nece~sary for installation. .
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. 13':48-25.
,. ,,' ~.'" ~ ',<

,CLEANING AND INSPECTION (Co"tinue~)

....... ~'.

GlZis-1A

" .
G6323-1A

, ;

30. S~cure the sid~ cover to the housing'using four
bolts. Ma.ke certain that the side cover is
positioned so that. the marks made during
disassembly are 'aligned. Tignten the bolts to'

. -. 1to- t 19 N·m (81:-88 ft-Ib) using a 19mm socket._
and torque wrenc~. Pack cavities with lithium

, grease then instalrthe exterior dust boot on'the "
" output shaft and the' exterior' dust seal on the

.:: input,s~aft.·

. .) ~ ,

, t. ;', ,.,

26. Install the split nylon backup ring, which is a '
separate part of the seal, by 'winding' it into the
grqove formed 'by the' ~ide cover and. the
backSide of -the seal. Make certain the split ring
is'completely seated and that the diagonal split
surfaces/of 'the:ring mate properly. Install·the
O-ringJnits ·groove in the si,de cover.

27. Install the seventeen roner~ of the bearing in
the outer race contained.in the side cover. Use
a heavy coating of lithium grease to hold the'
rollers in place. \:_".'

CAUTION: The seventeen "'rollers th'at are
installed must be the same rollers that were
removed fro~ this'bearing"~uringDisassembly..

28. Lightly hjbricate the seal's contained in both the
housing and side, coyer with' lithium grease.
Lubricate thesealing"surface of the output shaft
on the adjusting screw end only,., Using a 7mm
socket wrench install the'assembled side cover
on the output shaft adjuster screw and screw it
on as far as it will go, then back it off 1/8 of a
turn. .

29. Prior to 'inserting the 'output shaft into the
housing, wrap a single layer of masking tape
around the splines to protect the housing seal.
Lubricate··..the exterior of the tape with .a lithium

. 0' "grease .and insert the shaft and side cover
as.sernbly into the housing' w~th a twisting
mo~ion. ':R~move~ ~hemask,ihgtape from the

~' 9utput shaft splines. . . ,,', ',. -.l 4"

. ~ ". ' .. ~.

~ .., ,~..
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13-48-26·

ADJUSTMENT

,St~erlng G~ar-C-300N Hyd~aullcPo.wer-EJ"n-,et.~x 13·48·26

Adjusting the P~8ton. to Output Shaft Gear
Backlastl . . . '. ~ I

.1. The piston and ,outp~t shaft gear, b.acklash is
. correct when a 0.50~·2.0 N· m. (4,-1,S in-Ib)

increase il1 torque i~,noted, att~e ·inp·ut.s~aft as
it is· rotated and the piston passes, through the

. midp'oint 9f, its total 'travel in th~ housing. The
torque incjre~se at t~~ inpulshaft ~HI oc~ur o~ly .
as the piston travels through·the ml~ pOint of Its

. travel and should ··.disappe~r .as the piston
.moves past the midpoint. '. '..'~

To obtain tne adjustment sta~ed abov~, make
:certain· the ,adj.u.st1irig:; screw is turn,e.d
'counterclockwis~as.far as it·will go..Rotate th~ i~put
shaft as far as possible hi both directions. Count the
total· revolutions in either direction and at the same
time measur:e the·.~verage ~6rque t~ rotate !he,shaft.

.. to obtain· tt:le proper backlash adju~tme.ht, ,rotate
the input shaft 1S0 degrees in both. dlr~ctlons .past
the midp'oint of piston travel. (The mldpolnt,of p!ston
travel is approximately one 'half, the numb.er .of Input
shaft revolutions possiplein. a single·directlon.)

.' 'Each time the direction:'of i'npuf·s~.~ft rotation is
phanged,. turn the output ·shaft. ac;tjus~.ment 'screw
clockwise, 1/S to 1/4 turn. Contlnu~ this prpcedure
until a 0.50-2:0·N· m (4~1ein-Ib),increase is noted in
the~~lt9rque requireq, to rotat~ '~he in.put shaft..

2~' When the adjustment is cqrrect,: install loc~ nut
, "and tighten to tOO-119 N· m (74-eS ft-Ibs) with a

1.9mm crow. foot ,and torqu~. wrench while
, holding the adjustment screw. in r positi?n with
. the. 7rt:lf'l)' soc;ket and torque wrench.,

.3.

t -.

G6324-1A

After all the described step~ have ,been
performe~, check· that the. ,pow~rstee.r!ng y~~it
runs smoothly throughout Its entire motion and
that the backlash at the center po~ition is as
described in Step 30.

4. Install the C~300N power steering ge.ar on the
vehicle. Fill' gesr "w'ith' 'fluid and. purge air as

, detailed in Section 13-01, Steering General
Service. Test for flow, leakage and ttJe pressure

. relief valve setting as'well as se~ting the'stroke
limiting as detailed in Section 13.:01 under Start
Up Prpcedure (After Power Steering Pump or

, :..Gear OverhauJ). '

Adjustil1g-the$troke Limiting Stem' :: " .'

" .The function 'of the .optjonalsteering limiting
feature: is to' relieve most of 'the hydraulic power
assist prior to the 'piston reaching the 'end of its full
·travel in either direction~ This ensUres thatthe axle
'stops are not 'impacted with full hydraulic ,assist
when a full 'wheel' cut··is !made in either direction.

The C-300N has two adjustable steering limiting
stems of which only one is externally adjustable.
Th-e inte'rnal'adjustable stem must be present during
asse'mblY'to meet. vehicle requirements. . '. . :.'

J .•. Adj~st the axle. stops '~singthe; v~hiC,l_e
. .' specific~tions.., . : . , ,"

2. Install a pressure gauge or gauge .and" flow I

meter combination Rotunda po~er Steering
:'System Analyzer 014-00230 "or equivalent in
.the pressure (supply) .line between th~ power
steering pu~p and steering gear. , .. . .. ;

CAUTION: During the procedure that fOliows.use, ,
extreme care not to operate the power steering
pump at its relief va~ve pressure for more·~han·a
few seconds at a time. -Extended operation' at
pump relief pressure will result in,. excessive
heat and subsequent'damage to the. system. ~
thermometer installed in the pump reservoir will
allow temperature checks to assure the
maximum pump and gear temperatures are not
excee~ed.

3. Start the engine and gently turn the steering
wheel to the axle stop in both directions while
obs~rving the pressure gauge and ~the di~~9ti9n
of the wheel clit (right or left). T~.ls proc'edure
should· ,rev.eal which turnin'g dir-ection (either' .

, right' or left) the externally adjustable steering :
limiting stem is intended to adjust.· The deSired
reactiqn is,described in 'A' .below...

A... In '6ne· turning' dir~ction, gauge., pressure \
.should drop substantially ju~tprior to.. the
steering mechanism contacting' the axle
stop. In the other turning directi9np the

. gauge should· register', 'p~mp relief ,v~lve

pressure. as: the steering mech~n~sm

contacts the axle s.top. The turning
direction that I registers 'pump relief is the
one controlled' by the exterrlally adjustable
steering limiting .stem.

B. If gaug~ pressure does not drop prior to
axle stop contact in either direction the
internally adjustable steering limiting stem
or valve is not functioning properly.
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ADJUSTMENT (Co~~~n~~d)

C.' If gauge pres'sur~,dro'psI 'p'rior' to',axle sto~
'co.ritact in both: directions, ,turn, the
e~ternally adjustable'strqke, limiting stem :
co·unt~r.clockwise ,and repeat:the, te~t until ,~

reactio'n "A" is obtained. '
,~ .. ". .

4. Return the' steering to a neutral str.aig'ht ahead
position and' turn the externally' adjustable
stroke "limiting .stem clockwise to its full travel..

5. Gently turn the steering wheel in the direction'
effected by the" externally a.djustable stroke
limiting stem until 'the axle'stop is contacted. '
Pressure.. Jegistere,d on' the ·gaug~ should be

, relatively low. With the steeri,ng wheel held to
maintain~,axl~' stop contact, turn th~" str9ke
limiting.' stem counterclockwise until the gauge
pressure ,JUST begins to rise or until the gauge

,,' :pressure 'specified,by the.vehicle ,manufa.cturer
, is obtained.
• • .•... !

NOTE: A .ris~ in pressure on the, g'auge while turning
the:.stroke limiting stem counterclockwise indicates
that the stroke limiting valve'is beginning. to ~close. '
Co.ntinued turning of th~ stem will cause the valve to
close and the' pressure to rise until tne valve is
completely closed and.the pressur'e rises t6 th'e gear
r~lief setting.,., '

, , .
6. " Arter adjustment of- the" 'stroke limiting is
, cOf!)ple~e, install t~e plug in'the ~tem bore ,in the

housing. :, _.." '. ",
. _.. ~ ... " . .. .

, On-Vehicle Power Steering Tests
.. ' ,0 # • ... ~

Perform'the power steering pump ~performance '
tests specified ,in Section 13-01, Steering' General
Service. Make certain 'that system. back pressure,
maximum, and minimum pump flow'and 'pump .. relief '
pressure aJl-.m'eet specified,'re'quirements.

. !
,~ ,

';' ,

FLOW METER AND PRESSURE GAUGE INSTALLATION:'

. OM'ET R ' ,POWER '
THERM E· ' 'STEERING'

, GEAR.... \.

." ... , ~ .

.... ~.,

",f

I',

.._t1 •.• :.,. _ "_ '\.~.

Testing 'th~ Powe~~JSte~~ring Gear 'Pressure'
Relief Valve ".

1,.,' To prevent.'the· pperatI6n~:of the steering iimiting
, : v~tves~if ~he gear li~ s9: ~quipped, p.lC!-ce ~ steel ,
~" '~pacer ,q.ldck b~tw~en' ~he 'axle., ~tbp ~hd ~he ..

adju'stirig $crew,. r~h,e bI9Ck.: stloul9., be a
rJlihimull) ·pf \?~.4f!1m '{1'·' inc~)'th!¢~ 'an9 long
~nQugh to be, ~ ins~rte<;i' "with.9Ut' dang~r of

, pinching fingers:' Keep ,fingers clear. of 'pinch
.', 'points and bEfsure' bloCk is square to'points of

contact. .'~ . ~", ,I,' • '.' ",: ,:t~ ..., ~

WARN'INGJ

: FAILURE'~' 'T·O·~FOLL6wl":THESE
INSTRUCTIO)NS CAN ~RESU"LT ,IN, SERIOUS
INJ'URY OR 'DAMAGE TO THE EQUIPMENT;' ~~,., .',~

. l' . :..., .' . t ,,'- ,'. .~ , ".' • ~~: f ol..

·'2." 'Check, fluid,t'emperature in the, reservoir.
,:, ,j:rhermometer~ reading should be approximately

54.~C (t30F) atst~~~.Ofthe test a~dth~ sh~t.off

" ,'yatve' 9n,Jh~ flow' 'i:n.et~r ~ust..be ~otally open.

3.·:,T~I'~, 'th~' st~~l'jng.whe~i .until the' ~je, st~~
" ','. 'contacts '. the~J" spacer b~bCk.' AppIY.~ ,sufficient

, ,torque<to. t,be'~ ste'ering' wheel to', :ensure, the
<~pow~r ~t~,er~nggeat. control valye is completely
~'9peo in th'~,dir~.c~i.on~9fth¢,'turn. ~At this t,im,e th,e

,t. 'press~re: gauge" wiU'-read the g~ar ~pressu're
i l relief setting~ If th'e ,pressure re~dirig' is 13'tOO.

14480 kpa (1.900-21'00 p~i)' thep'~~~sure relief .
valve' is"-operating' properly.' If the pireS'SUre 'is
'outsiQe of this r.~ng~,. th~ pr~ssur~ relie,f;:valye
sho~,.lId be ,adjusted or,·r~paireq a~ necessary.

CAUTIO,N:~ '.W~en~running this test,:do.'nb~hold,
,'th'e torque ,Qr;fthe' s,te~riog 'wtleel'for more ttlan 5

seconds beyond~ the: tiine the" pressure 'relief
setting has been reached. It.,may damage the
unit or cause the temperature of the oil to raise .

, beyon~ 93°C (200°F).

" I ~ •

( , I . \" ~', ._ ~

Testing the·...Power Steering Gear for Internal
Leakage ' , .

NOTE: Excessive intern~1 leakage past seals and
, O-rings will generally'b~"manifested by an increase

in steering effon especially When steering quickly to ·
the right or left. The tests-that follow·...ca·n be us~d 'to
confi~rn this symptom., : '< ", ,

Use of Valve (~est) PI,~g,~ssemb~y

. The valve (test) plug~ assemoly. is' required when
the pump pressure relief setting or the steering gear
internal leakage must be check. When installed in
the power steer.ing gear, the valve plug temporarily
raises the setting of the gear pressure above that of
the' pur:'1P. ' .

'CAUTION: The, vehicle' s'hould not,-· be' used in
's,er'!lce )Yit~, the' 'valve pl~g' Jnsta~I~'d., .. .'
. -.. ~ ~ - .. .. ~ -: . ".' .
'. c. ", " ••;"'\.fo t ........ ;.. ".

¥: .. \ ~. f.·.......: ._
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13·48·28 S~ee~ing Gear-C·300N Hydraulic Power-Bendix 13·48·28

,ADJUSTMENT (Conti~,~"d)'., ,

Installation of ,Valve (Test) Plug
1. Park the ·vehicle on a level surface" block the

wheels and ,st9P the engine.~:.' - _. i, " ;'.

,2. Locate the. P9wer steering gear pressure relief
valve 'and, remove t~e valve plug and its'sealing
washe~ '~r9m th~ po~~r ste~ring 'gear. '

" ,

3,.\ 'Remove the spring shims and the pres~ure

setting spring.
CAUI'ION: Do not remove the pressure relief
valv, spring seat or, valve piston. 'If these parts
are accidentally remov~d, reinstall them in the
order shown, making cert~,n the small diameter
of, the, spring seat will fit inside th'e inside
diameter of the valve (~est) plug or valve spring.

6. " After..tightening the valv~ (te~t) plug, the power
;. steering, pump pressure relief valve and/or

~teerin.g ,gear int~rnal leakage. te~ts may be
per1ormed. -

Internal Leakage Test
1. To prevent' the' operation 'of the steering limiting

valv,es, if the gear is so equipped, place a steel·.
spa~er, block betwe.en the axle stop and the
adjusting screw. The block should be a
minimum of 2S.4.mm (1 inch) thick and long
enough to be inserted, without danger of
pinching fingers. Keep fingers clear of pinch
point~ and be sure block is square to points of
contact.

WARNING: FAILURE TO FOLLOW' THESE
INSTRUCTIONS CAN RESULT IN 'SERIOUS
DAMAGE TO 'THE EQUIPMENT.
2. Run the engine at idle. Turn the steering wh:eel

",until thE! axle stop contacts the spacer block.
-Apply a sufficient torque to the steering wheel
to en'sure the power steering gear control valve
i$ completely open in the direction of the turn.
Observe the following. .' _

"A. .Gauge pressure should read the sa'me as
. ,.1he power ~teering pump re~ief. pressure.

.- B·. With system pressure at pump relief, read
the flow meter. If a flow greater than 3.8
Liters (1 gallon) per minute is noted,
internal leakage is excessive and' the
st~E3.ring :.gear 'require~ repair. . .

CAUTION: When running this test, d9 not hold
tl:le torque. on the steering wheel for more than 5
seconds beyond the time the pressure relief
setting. has bee'n r,eached. It·may damage the,
unit or cause ·the ·temperature. of the oil to raise
beyon~ 93°C (20~OF). ,
3. Repeat Step·2-turning the steering wheel in the

op~os~t~ direction. .
NOTE:~ Before ;returning this' vehicle to service,.

,remove. the pressure gauge and flow meter
. combination and the valve (test) plug per the
: follo~ingr.procedUre:PLUG

SEALING
WASHER.

': ....,.

STEERING.
~EAR ~

, PRESSURE
SETTING

. 'SPRING

~SPRING .

:r ':.::::G
i§l""WASHER

PLUG~ .
,1 , • G.7.1~

SPRING

RELIEF VALVE
SPRING SE~T

....

. ,
It" "5'"

. VALVE (TEST) PLUG
ASSEMBLY

106113
(CONTAINED IN BENDIX

'. PRESSURE RELlE~ VALVE PLUG
KIT NO. 106921).

PRESSURE RELIEF VALVE DETAIL

G6868-1A

4. Separ~te the sealing washer' from the plug and
re~nstall the sealing washer on'the valve (test)
plug ~ssembly.

NOTE': 'Reusing the sealing ring'on the test plug
may re~ult "in some minor leakage during
testing. If this is objectionable, use a new
~e~lir;lg ring on the test plug.

5. ,MPORTANT: 'F1stall the valve (test) plug
assembly into the power steering gear· making
certain the I. D. of the test plug fits over the
spring seat. Tighten the valve (test) plug to
90-100 N'm (66-74 ft-Ib).

Removal. of Valve (Test) Plug~,"

1. Remov~ 'the valve (test) plug assembly and
sealing 'w'asher from.the steering geat.; Discard
the sealing ring. '

. ,2. Install a ne'w. sealing ring on the, plug.
IMPORTANT: It is important that a new'
(unused) sealing ring be installed to prevent
leakage.

3. Install all the adjusting shims removed during
Step 30f the Installation in the plug. '

4. IMPORTANT: Install the spring making certain
its I. D. fits over the small diameter of the spring ,
seat as illustrated.
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ADJUSTMENT (Continued) SPECIAL SERVICE TOOLS' -.
. .

I • ,':,.'

~N STEERING GEAR TORQUE .SPECIFICAnONS ",' " .

SPECIFICATIONS·

's. ' ~nsta'II',the assemblE;!O pllig (with s,ealin~rrihg and
, $him~): ip tne power 'st~~ring 'gear an9 -tighten,

the plug' to 90-100 N·m (66-74':ft-lb). ~~fer to
the Caution in Step 3 of the Installatioh. '

6.' 'Start' the engine, 'operate~ the' steering 'and '
9heck for leakage" around the plug before
placing. the vehicle in s~ry~ce., ~ ,

Description ...... : ',.N1n R-Lb,

Steering Gear~to Frame Rail Bolts, I; 203-278" 150-205

Intermediate Shaft to Gear Input Shaft 68-95 50-70

'Pi~~n :Arm ~()' 'Gear OutPut Shaft Nut" 299-406 220-300

Pressure Reiief Valve seat ,\ "
20-24 -, 15-18

. Pre$Sur~ Relief ,Valve,Plug . ~. ~, . .89-99 66-73

'Input Sh~ft Valve, Nut : .' 390-348 221-257

Valve Body to Housing Solts : 110-119 81-88

Side "Cover Bolts
. ,

110-119 81-88. ,

OutPut Shaft Adjustment SCrew L~ Nut "fOO-119 74-88

Peacrlptlon . " N-m In-Lb'

Steering LirrtitiriQ ;V~lve seats", 10·15 88-132
Description' ..-.

, CG7232-1A

~ Power Steering 'Analyzer014-00230

Model~' .

Number Description

, D89~-3~4~'B .(10~732)~ ,A:-',-, Tube,·Co~er. Remover'
, .

D89T-12458,-R (106234)cD Span~er Wrench , , ' .. "

D89T-3504-D (106291 KD - PRV Test Adapter

D88T-12457-A (297676)(D Seating Tool
0, ,-

D89T-3504-C (298077)@ .' Piloted Scre~ Driv~r ..' .'

D89T-3504-E (SA-~001)(D' , , Valve Body'Fixture

T~4P-3590-F
'.

, - Pitman Arm PuHer

......~ ( ,..,.
~. .... .,-

CDThese tools will also work on the Bel'1dix model C-500 and C-S'OON "
steering'gears. , , . ",'~' ,,= ; i , "

@These to61swill also' work on the Bendix model C-500N steering gears
only., .' , ,

, The above tools can be purchased individually or as a'kit No.
D8~T-35q4-A available from.OTC.Tool an~ Equipment Divi~ion, 2013
4th,St. N.W;,·Owatonna MN 5~060. Toll free ~o. 1-800-533-5338 (Minn.
1-507~455-7050) ~ttn: Ford q~der Desk · CG7234-1A

ROTUNDA EQUIPMENT

SPECIAL SERVICE TOOLS

.' CG6326-1A,. '4""

c-3OON OPEAAnONAL SPECIFICAnONS" '

• -.... i. ~.

..
Steering Ratio (Input ~to Output S~ft), ?1.?:1

St~~ ,Wheel ~evol~ns for 5.3.,
90 Degree R~tion of Output Shaft'

Maximum Output'Shaft Rotation .. 75°,(Power ·~s'ed). ",

. , ' . ' 95C:> (Maximum' Tra~et)

,MaXimum'OUtput Shaft Torque with' 1992 ~1~Ft~Lb (270 mdaN) ..
psi (1~ Kg/CM) Power Assist "

Power Steering Ruid ' .. Motorcraft MERCONe
Muw.:Purpose Automatic'. li'ansmisSiOn Auid

" " r':XT..2-aDX or cox
.' " , (ESP-M2C166-H) or' .

; equivalent ' "J

Maximum WOrking Temperature '~'120°C '(2~F) ,1'
"

Maximum Peak Temperature ~ 150°C (30~F) . ".
-~ .

Maxi~m .Working Pressure' 2050 psi (141'.5 Bar)

Maximum Pressure Drop i~ ,the',Retum ' ~ 'psi (3 Bar):: ~

. '

U~

Normal Flow,
0'

4.2.GPM "(16 Ul'nin)

I:' ,

.. ~ ..

. :~..

• eO I ,":' =.; l'

.. ' .. t'

~~7·1B

....,...; .

'Ie"'... -
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13·52·1 Steering_ Pump ·fower-~aginaw

'SECTION 13-52 Steering Pump Powe{-Saginaw

'SUBJECT PAGE SUBJECT ~AGE

·ADJUSTMENTS
Drive Belt Tension . ~ ~ '. . . . . . . . . . . . .. 13-52-1

DESCRIPTION 13-52-1
'DIAGNOSIS AND TESTING ~ 13-52-1
DISASSEMBLY AND ASSEMBLY

Power Steering Pump .•.................. 13-52-4
'REMOVAL AND INSTALLATION

Power Steering Pump : .. '. '.- .~. ' : :'.: 13-52-'1"

REMOVAL AND INSTA·L.LATION (Cont'd)
Power Steering Puriip~ Pulle~. ' ' 13-52-2

, Rotor Shaft Seal :~'.'<: ,..' 13-52-2
SPECIAL SERVICE tOOLS . '.. ,~' ' ' '13-52-8
SPECIFiCATIONS '. ~; ' 13-52-7
VEHICLE APPLICATION ".. , ~ .' .:. 13-52-1

.~ t .1 .~

, ,

DIAGNOSIS AND TESTING
: ..-~Refer to Section 13-01, Steering General Service.

>..,,'

" .... ",

./
• t. ' '. '

REMOVAL· AND INSTALLATION

Plow~r ..Steering Pump ,
Refer~o Figs. 2, 3, 4 and 5.

Rem~vai' , .-
1. Disconnect the pressure and return lines from the

,pump and plug them to prevent loss of fluid or
entrance of';dirt into the system.

,,2. Loosen the belt tension adjusting bolt all the way.
" ,3.. Remove I ,the bolts attaching the pump mounting
. :, .,:: .bracket" to the air conditioning bracket (if

, equipped).
'4. '~' Remove' the pump, mounting bracket, and pulley

asse'mbly. ~,

Installation ," , ,'.

1'.,' Install "the pump, bracket ~nd pull.ey ~ss,embly and
loosely attach the bolts that secure the pump
mounting b~ack,et to the air cQndition~ng bracket (if
equipped).

2. Install the drive belts on t~~ pulley." ,
3. loosely install the belt 'ten'sion adjusting nut.

4. On all except the 4.9L (300 CID) and 7.3L diesel
engines.pry'between the pump adjustment bracket
and, ·the. engine block until correct tension is
achieyep. On 4.9L (300 CIP) anq 7.3L dies~1

engines, ,insert a 12.7mm '(-1 /2 'inch) breaker bar in
-the' adjustment slot and move the pump and
bracket assembly until the specified belt tension is

", ~ obtained. 'While. still holding this tension, tighten
the adjus.ting ·bolt. '

,,51. .T'ighte~ all attaching bolts to specification. Refer to
;. :,Specifications at the, end of .this Section.

'6~' Co'nn'ect th~r'p'r:essure and return Hnes to the pump.
'.7,,' 'Fill the'reservoir 'as described in Section. '13-01,

Steering G'eneral Ser\l.ice with' Prerilium" Power

.:,.' , :·:·~PJUSTMENTS

,[),;'iv~~elt Tension
For' drive I ·belt. tension procedures, refer to Section

27-06, ,:8elt Accessory Drive Service. .

PUMP
HOUSING

CAM'
. , , RING'

• .. .. t •• ••

THRUST"
PLATE

ROTOR AND,
. 'VANES

PRESSURE
'PLATE

~I""f------FILLER
CAP

• : ,.•.. i \ f"i·"

FIG: 1 Power, .$teering, Pump-~e.~tional'Vi~w . '-;" ,
•• -' " ....., • .:' .I"-' -',

;VEHICLE"APPLICATI~N' I' ,'f ",

Applies To E-150' ThroughE:.350 Vehicles with 4.9l,
5.0l, 5.8l, .. 7.5l an.d 7.3lD :Iengin~s:: ',,~.

DESCRIPTI.O~. :,~' .t".~/'.,

The power ste~riflg'~ 'purni:> .(Fig~ "1.), is ,a constant
dispJacement'vane type' proviqing hydi~Ujlic.'pressure for
the stee~ing system. The, housing;: and internal parts of
·the pu.mp are 'inside :·the: r~s,~rvoir sq, the pump parts "
operate submerged in 'Oil: The r~.$~rvoir, i,s'" s~al~d
:against the pump·housing, le'aying'ths' hou.siri,9 ~race anq
the shaft hub: exposed. The reservoir has a filler neck
with a ·cap. .<, .: ," ' " ,

The drive shaft is fitted with a puliey and is baH driven
'from the crankshaft. The rotor1s~160sely, ~plined to.·the"
:drive shaft and secured .with·a retaining' ring. Ten vane's
are mounted in radial slots in the rotor.' ':

An identification label' showing, the' pu'mp model
'number is located on the outboard side of the pump
reservoir. ., ' ,
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13·52·2, , 13·52·2

'.VIEWW

\ : '

MAIN VIE\IY ' ' , ",

, PULLEY.
.' ,;3'0673

BOLT'
24-31 N·m

(1~>:

< ,

,I I

PUMP

B~ACKEr, 3A~7.4 ~ , NUT I" i '

19E708 " 40~55N·m
, (30-40 F:T-LB)'

G6333-28

FIG. 2 Power Steering Pump Installation-7.5L EFI Engine'

Steering :·Fluid, 'E6AZ-19582-AA '(ESW-M2C33-F),
or equivalent' Bleed the air from the. system by
turning tlie steering wheel from left to right several
times. Inspect for leaks. "

Power Ste~ri'~g PUr11P PUI'I~y
, ~." ' • .. .. J ='

Removal ~

1. With the pump removed from 'the vehicle,.' drain as
muc~ fluid as possible through ',the ,filler tube.,

2. 'Clamp the mounting. 'bracket in a Vise:.wi~h the
pump attached. Do not clamp too tightly or' bearing
qamage, ~i,~1 res,ult. '" ,

3. Install the Steering 'Pump Pulley'Remover,:T69L-
10300-B or equivalent on the ,unit., I ,: ~.

4. Rotate-the tobl nut coun'terclbckwise to remove the
pulley. If the snap ring is damaged, disassemble

. the pump, CiS, outlined in this Section, .,~nd replace
the ring. Do ,not hammer tile t~ol. Thi,s cou,~

damage th~' pulley and' the;! snap ril19. at the
inner' end of the shaft. - '

;Installation

1. Install the pulley, on the shaft using steering Pump
Pulley' Replacer; T65P-3A7~3-C or' equivalent.
,F~ont face of pulley hub must '.be flush within
±0.25mm (±0.01 q ,inch) ~~th end. of~pump shaft.

, , :Rotor Shaft SeaL, 11' ,'-' '~,

, Remove the "pum'p 'as outlined ':'in this' '.Section to .
',replac'e' the"r.o!or 'shaft seal.

i'1. ,Drain as much Huid as' possible through the filler
" ,:tube.· " . ',' :,'

, '

.. 2. 'Remove)he ~iulle'y',from the pump f'~lIowing t~~,
:', ,~, 'p~oced~~~s .d~scribeq, in th,is Section. '

I 3,.-, \:I"'s'ert a sharp "tool between the rotor shaft se~1 and
the 'pump housing~' Pry' out the seal. Do, not pry
against the"' shaft or housi'ng bore~
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Steering Pump ;'Power--Saginaw

"POWER STEERING
PUMP-3A674

,~- " :,HOSE ASSEMBLY MUST NOT CONTACT
PUM~' ASSEMBLY AFTER fNSTALLATtON

to .' ',',;', ,

" ,) ·YI~W y

G5049·2A

FIG.' 4 Power Steering' Pump Insta'Uation-4.9L EFI Gasoline Engine~

.. ~ ..:

" MAIN·VIEW.;

POWER'
STEERING
PUMP~3A67~ ,

~ " }-,

" .
• \.! ~.~' _... •

POWER ,~~,
StEERING
~.EA.R-3504 .... -.

... '. " ... ' ~'

" ,"'POWER
STEERING

PUMP-3A674

8ETURN'
'HOSE
3A7:13

, ,
.,HOSE ASSEMBLY MUST NOT CONTACT
PUMP ASSEMBLY 'AFTER INSTALLATION

VIEW~Y

G5050-2A

. ;

FIG~" Slpower Ste~ring Pump Instaliation~5.0L·.an'~: 5.8L'.Efl Gasoline 'Engine

....... '."

.,' .~ ~ ,
w~ ; .....

Installation

:1. Remove the pump and b'racke't from' the vis~ and
lay it flat on the workbench~ ,

2. Place a new· rotor shaft seal on the shaft with the
metal backing..fac.ing the pulley end of 'the shaft~
(Fig. 6).. " '. '

. .
3. Install the seal (Fig. 6) using ,an appropriate shaft.

seal installer. Tap' the tool lightly with a' small
hammer u~ti'l the seal is properly seated in the
shaft hub~ ,

4. Install the. p.ulley 'using, Ste'ering Pump .Pulley.
Replacer,T65P-3A733-C ·or equivalent.

.DISASSEM~LV ,AND ASSEMBLY

Take: the .following .precautions when, servicing. the:.
, power ste~ring pump: .

1. Use a clean work ben'ch and tools.

2. Clean the exterior of the unit with solvent. Drain as
'much fluid. as possible.

'_, .:, . _ ,.-.. . • 7!- ~ .' . {

3. ,..If orily the rotor .shaft seal '.is ,~eing .r~placed, follow
tt)e procedures,l)nder'Roto.r Shaft Seal .R~moval

'; and· Installation in ·'this Section.
4. '. f Do ;'ot;'use.SOlv'~rit ;:on. ~e~ls~' '

:.

Power Steering Pump
, .

'. Pi$8SSembly '. , i __ " 1

R'efer to Fig. 7. . ::. '.' -,' ;-, ,\ .

1.- . .-R,emove the 'brackef and pulley. from the· pump as
describ'ed .in this Section. under Removal and
Installation (Figs. ~:-~): J ". . . ~,' • _.

2. Glamp the. front hub of'the pump- in a vise so the
extendin'g portion of the shaft points.down. D~ no'~
clamp the pump too tightly or bearing damage':

.may result~. .. __ . . :

3. Remove the pressure union; O-(ing as.s,embly;.aod
, ~.both mounting b.olts, froQ1 ~h~. back .of the reservoir.
, Disca~d all seals. -a'n? 'a-rings.;:"· "'~" ". '. '. ~

. 4. Rock 'the reservoir $Iightly back and forth'to unseat .
·the a-ring seal. Remove the O-ring and discard.
Remove the reservoir. . '.
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s.

6.

7.

Remove the mounting bolt and, pressure union
seals from the G'ounterbored spaces in the pump
housing. Discard the seals. -_

Rotate the end:plate retain.i'~g ring,-:so .~hat one end
of the ring is,.over the ~ole'in,the hou~ing.'lnsert a
small punch in the..3.1-75mm (1/8' inch) diameter.
hole, in the housing side opposite the flow control
valve hole. Compress ·'the retaining ring with the
punch and re.rnove, the rin-g',' by twisting a
screwdriver: un~er -the 'ring .(FJg. 8). r

Remove the end, plate. The end plate· is spring
loaded and will g~nerally' sit ,Clbo\le the h9~sing
level for easy removal. If "the plate sticks, rock it
back and .forth 'Iightly to' free it.· , .

'OJ'''''', . 't,

~---'--"""-'_-SE;AL

,

8.

9.

to.

11.

12.

.13.

14. ,

15.

Remove the pressure plate spring.

Remove the pump from the vise and turn it over
allowing the flow contrOl, valve and its spring to fall
out. Do not disassemble the flow control valve.
Service it' as. a unit. '

With the end plate O-ring ,removed, tap very lightly
on t.he end of the shaft until the pressure plate falls
free.' . ~, , .

Re'move tt'1e ~cam ring, ~anes and. rotor (Fig. 9).;

Remove the cam' riflg and vane~ 'from the rotor.

Remove .the retain~ng ring by clamping the shaft in"
a soft-jawed vise and prying the ring off the shaft.
with'a pair' of long nose pliers or a screwdriver. Do'
.hot damage th~ shaft with the vise jaws. Discard
the'retaining ring.' .~' -.' .

:'" .
Remove the ,.!hrust plate", from the shaft.

R~move both:"dowel pin~s frc)"m':,the housing.

FIG., 6 Installing t~eRotor S~aft Se,al FIG. 8 Removing the End' Plat'e Retaining Ring"
, . r... 1 f ~...;.

385643·S G1918-2H

384977·S.

SHAF.T SEA L 2B592 ..

HOUSING ASSY . 3A643

SEAL

0-',0.

'CONTROL VALVE ASSY,
3A561 .

RETAINING RING

'. !SEAL 38584 KIT

. EN 0 PLATE ··30589

30590~" CAM RING. 30585 ,'.' ,'. ' , ....~ ,

.~ \M ~.o~· ~ OJE~900
/

/
ROTOR 30607' c;== . _ \ ,

,~.. O·RING SEAL'
VANES (1~)-39711 THRUST PLATE·-30590 (PRESSURE PLATE)

P~ESSURE P.LATE SPRI~9-·3057f?

MOUNTING BOLT (2)

3849?2·S

'/0
RETAINING RING .
384979·S

PRESSURE
UNION
30654

'~ij~@
O-RING SEAL
~8584 ~IT

FIG. 7 Power Ste~r~ng P~_inp Disass~mbled
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, (

FIG. 9 RemQvin'g The Cam Ring, Var:-es' And. Rotor

16. Remove th~' pressure plate" a~d end plate O-ring'
,seals from..th,e housing bo·~e an~ d~scard them.

17. Remove _the shaft seal only if~. it is worn qr
dama~eq. Removal will destroy~ th~ seal.

. -

Assembly , . - . ~ ,'~ ,

1. Clean all metal pcirts -'with ·solvent.

2. If the, shaft se-al.was removed, install" a, new seal
following t~~.. ios.tructi.ons .under Rotor-~haft Seal
'Removal' and Installation in this Section.

3. Lubricate a new pressure' plate' O-ring' seal with
Pr~miui11 Power Steering Fluid, E6A~-19582-AA

(ESW-M2C33-F) or. equivalent and ins~all it. in the
third groove from the rear of the housing.

4. Clfimp the end hub ,of the housing in a'vise so the
-extending portion ofthe shalt points down. Do not
cla~p the bearing too tightly or damage may occur.

5. Insert both dowel pins. '

6. . Install the thrust ·plate. 0(1' ~he shaft with the ports
toward t~e splined end of the shaft.

7. Install the rotor on the shaft with the countert?or~d
end toward the- ,.thrust"·plate.. "

'8. Clamp the shaft in a'soft-jawed vise. Install a new
retaining ring on the splined end -of the sh~ft by
prying the ring open and sliding it do~n over the
shaft until it seats in-the ring' groove. Use the round
wire' ring from the retaining ring service kit. Do not
damage the shaft. . . . '> . ...

9. Insert the shaft iri the housing.·Lubricate shaft 'with
power steering fluid, and make certain' th~ thrust .
plate slides properly on the dowel pins.

'10. Install the cam ring on the dowel, pins with the
"rotation -arrow toward the rea'r of' the h·ousing
(Fig. 10). '

FI~. 10 Installing the Cam ·Ring

FIG. 1'1°·lnstalling.the"Vanes hi the Rotor _.

11. Install the vanes in the rotor siots with the rounded'
edge of the vanes o·utward. ·Be sure the vanes slide
freely (Fig. 11). '

12. Lubricate the pressure plate with Premium Power
. Steering, Fluid, E6AZ-1958~-AA (E$W-M2C33-F)
.or equivalent to prevent damage to the pressure
.plate O-ring seal.

13. Install the pressure' plate on ~t1e qowel pins with
:, the circular spring d~pression toward the rear of

the housing (Fig. 12). Th~ narrow slots in the plate
. should engage the dowel pins. To seat p~essure

plate, press it about 1.19mm (1/16 inch), over tne
O-ring.

'14. Lubric~te a new: end plate O-ring with .. Premium
, _Pow~r' . Steering Fluid, E6AZ-19582-AA (ESW

M2C33-F) or eq~iv~lent and install it i'n the second
groove from the rear ot the housing. .

15. Inst~lI t~e j::>re~;ure plate'spring in the groove in the
.-pressure plate.
'. 1

16. Lubricate the end plate With power steeriog fluid'to
·prevent ~d~mage to the O;.ring, and p'ress it inJo the
housing with an arbor p'ress '(Fig: 13). Depress the

. -.,..

·G5042-1A

.,.....
CAM,
RING'" .

. t;

VANES
AND

ROTOR

-·,t
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DOWEL'
PINS
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Steering Pump Power-Saginaw

G504~-1A

13-52-7

FIG. 13 ,~stalling the End Plate Retaining Ring

Align the' holes in the reservoir and hou.sirig.
Replacement reservoirs do not have ,an
identification number. If a new reservoir is installed,
imprint the model number· of the worn or damaged
reservoir ~on the new part for future i~entification.

21. Insert; the. m'ounting bolt- and tighten to 47 N ~~ m' (35
f.t-Ibsf . , ' . ' ,"

22.. Lubricate a new O-ring with Premium ,Power
Steering' Fluid~ E6AZ-19582-AA (ESW-M2C33~F)

'or equivalent and install.it on the pressure union in
," ~he groove: next to the head hex. Insert the

pressur,e union in the flow' control valve hOI.e in the
,b~,ck, 'q'f·· th~ reservoir an9 tighten to specificati'on
,listed at the end of this Section. '

FIG. 12 ,Installin~ the Pressure ,Plat~

end plate only far enough to allow installation of
the', retaining rin~, in its groove. . 1,

17. Install ""the end .piate retaining, ring.' Release the
,arbor press. ,

18. Place the control valve spring in its hole<and insert
the control valve with the 'scteened end- towards'
the front. of the· housing... ' ',' '

19. ,Install new mountingJbo.'t and ,pressure union'seals,
in the countersunk holes. Lubricate a new reservoir
.,O-ri~g _,seal ~ith Premium Power Steering, Fluid,
E6AZ-19582-AA (ESW-M2C~3-F) or equiyalent;
and install ,.it ,on the rousing.,. <

20. ,Lubricate the inside -edge Qf.' the. reservoir with'
power '·steering'fluid' an,d i.nstall it. o.n the housing.

SPECIFICATIONS
SAGINAW,POWER STEERING PUMP TORQUE UMITS - ALL EXCEPT 7.3L DIESEL ENGINE-

. '
•• _;. OJ Engine TorqUe

" ~ ,

:. 4.9L S.OL ' ,'S.8l 7.SL
",<-- Description Size (300 'CID) 1-6 (302 CID) V-8 (351CID) V-8 (460 CID) V-8 N-m Ft. Lbs.

Support bracket to engine bott 3/8-16 x .75 X X X 48-60' 35-45

,5/16-18 x 1.25 X 30-43 22-32

7/16-14 x'l.25 X' 55-81 40-60

Adj~sting bott 7/16-14 x .75 X X X 57-77 42/57

3/8-16 x.75 X, 40-60 30-45

Pump to'adjusting bracket bolt. 10mm x 19mm ~ X X X 40-60 30-45

Support br~d5et to 7/16-14 x 6.00 X X X '57..n ,4~-57

adjusting bracket to engine bott

SupPort bracket to '3/8-16 x .75 X 40-60 30-45
adjusting ,bracket bott

Pump to .adjusting bracket nut M..10 X X X 40-60 30-45

Pressure line to pump nut - X X ,X X 15-25 20-35

Pressure lif)e to gear nut - X X X" X 15·22 20-30

Return line to gear nut .' , - ,X X ,'X X 15-22 20-30

CG227o-2H
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13-52~8 Steering, Pump-Power-Saginaw,

'. 'SAGINAW POWER STEERING PUMP TORQUE UMITS - 7.3L DIESEL ENGINE

Torq~
('

DescrIption Size Nem Ft·Lbs
'" ~/8-16.x .88 . 41-54 " ~-40

Support Bracket to Engihe Bott I

3/8-16 x '6.0 ' , 41-54 . 30-40

Support Bracket to ~djustir.'9 ~racket 7/16-14 ~ 6.12 . 34-61 25-44
"

Ml~1.5 ,x 18
~,

37·50 ,- . 28~36'Adjusting Bracket to Pump"

Adjusting Bott 7/16-14 x1.0 ',' 48-67 35·50

Pressure" and ,Return Une to ,Gear - "34-40 25-30
, ,

Pr~re aoo ReturffUne to Pu'mp - ...... 34-40 25-30...

CG4586-2C

DRIVE BELT TENSION

Minimum, Tension ,(for use at ,.,

maintenance interval only) (Hot 'Engine) Installation Tension ..
Belt Width .-

~ . Used Belt 1 New Belt
..

Lbs N .Lbs ' .. : f N, Lbs N
" --" i 4" 30 133 .... 60 2'67 80 356

.3 8" and 15,'32" 50 ~1222 110 489 :'" 14'0 " '623
--

" 1,2" 50 # '~' •
222· . 110 489· , , 140.·· 623

.'

1 :Any belt operated to(10 millutes or .mor.,e.is considered. a use,d ,belt,

~. "

SPECIAL,SERVICE TOOLS

~PECIAL .SERVICE TOOLS
. Number

TSOT·1QO-A,

T59l-.1 QO.B

.. TOOl-1175-AC·

t63l-8620-A

T69l-1 0300-B

T65p·3A733-C

)71 P-19703:C

J68L-3361 Q-AB

D79l·3361Q-A'

-. . 'Descfiption ...

Impact Slide Hammer - 2-1 /2 Lbs~

Impact ~Iide Hammer""-'~2-1 /2LQs.

, Bench Mounted Holding Fixture' ; ,

Seal Remover

.Retaining Ring Pliers '

~tt"Tension c;3auge ".

Steering Pump Pulley Remover

Steering Pump Pulley Replacer

O-Ring Tool .

,. , .'P~er Steering .Analyzer ..-~

"

. :l

•••• -4 .•

.... ,

I,.

:'Applicatlon

Universal

Universal

Universal

UniverSaI'-'; Use with Slide Hammer

Internai and Extemaf'Retaining Rings

Unive~sal

Pulley Removal

Pulley Replacement

., 'Universal· .. ., t '

Use with Pow~r Steering Analyzer

All VehiCles

- • of'.. .... ~.

/'

CG3133-2H

.....
r,,. ........
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SECTION 13-53 ·Steering: Pump-Power-C-II

SUBJECT. PAGE SUBJECT PAGE

1.

AD~iuSTMENTS .
Pump Belt Tension Adjustment '. ~ 13-53-2

DESCRIPTION . ~ .... oi •••••••••••••••••••••• 13-53-1
DIAGNOSIS AND TESTING . .

External Leak Checks .13-53-1
DISASSEMBLY AND AS~E;MBLV , '

Power Steering Pump· ~ ..•....... '1~-53-5
REMOVAL AND'INSTALLAT'ION'

Power Steering Pump ...0 ••••• ~ • ~ .' ~ ••• ' ...... 13-53-3
Power S~~ering Pump Drive ~elt

Installation and/or Adjustm'ent. (Sll~er
. ~ype). ', ' ~ ., .•.. : ~ .. 1,3-53-4

. VEHICLE APPLICATIC?~, '.
F.:150;' .F-350'~ F-Super Duty, and ~ronco Vehicles. '

. , '
, '

DE;,SCRIPTION .. "

The C-II power steering pump is used in all F-150~
F~.350,.· F~Super, D.ut¥, ,.an.d ',Bronco Vehicles :(Fig. 1).

" The ,C-H .power.~ste~rir')g pump, ,is a b~lt driven 'slipper
type pump 'with a'fiberglass reinfor'ced nylon'·reservoir.
The reservoir is attached,to the' rear" side of the pump
housing ~front"plate arid the pump body, is 'encased
within',the. housing .and 'reservoir.: The pressure ·hose is
attached with a, quick connect fitting, located below the .
filler neck at the ·outboard side of the reservoir, and the
fitting allows th,e line to·swivel. This is· normal and does
not indicate an untorqued fitting. .,.,.. ."

REMOVAL AND INSTALLAT-ION (Cont'd)
Power Steering Pump Drive Bel~ ,
,.~ Replact!.ment (Pivot Type) 13-53-4

.pqwer Steering ,Pump Pulley ' ~ 13-53-2'
Power. S.teering Pump -Reservoir 13-53-4
Rotor Shaf1 Seal 13-53-4

SPECIAL SERVICE TOOLS 13-53-16
SPECIFiCATIONS .. '. ' '~' ' ' ~'13-53-16
V~HICL~ APPLICATION : '13-53-1

A pressure sensitive identification tag will be attached
to the reservoir. The, top line of this tag indicates the
basic model number (HBC) and the suffix:' Always use
these tags when requesting service parts as there may
be slight differences in internal"'compo·nents.

DIAGNOSIS AND ',TESTING

For problem diagnosis· refer, ' to . Section '~ 13-01 ,
Steering. General ,Service.

"

External Leak Checks

Refer to ,Figure 2.
, . ,

For leakage in rotor shaft seal (View A, Fig 2),
replace rotor' shaft seal.

F·SUPER DUTY
RESERVOIR

G633G-2A

FIG. 1 Ford ModelC-1I Power Steering Pum~Sectional View
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Seal Replacement
If a leak occurs' between the tubing and tube nut,

replace the hose assembly- If a leak occurs between
the tube nut and the pump outlet replace the plastic
washer.
The following proc~dur~ should be used:
1. Check fitting to determine whether leak is betwe'en

tube and tube nut or between tube nut and pump
outlet. .

2.' If leak is between tube ,nut and pump outlet'check
to ensure nut is tightened to 14-34 N· m (10-25
ft-Ib~).

" .
"CAUTION: DO NOT over-tighten.
3. 'If leak continues or if leak is between tube and

tube nut, remove line. ,
4.' Unscrew tub~ nut,' and inspect plastic seal washer..

Always replace plastic' seell 'washer (388898-8)
when line is removed. To facilitate assembly of
new plastic sear washer, a tapered shaft may be 
required to stretch"washer, so 'it may be slipped
over tube nut threads.

5. The rubber a-ring cannot" be serViced wit,h -this 
'design. If leak is 'due .to the O-ring, replace the
hose assembly.

6. Connect tube nut and tighten' to 14-20 N..n,' (10-15
:. ft-Ibs). ' . ,

The quick connect fitting' may dis~ngage, if not fully
assembled, if the snap ring is, missing, or if the tube nut"
Or tt,1e h6s~ end is 'not' machined p'roperly. ,

If the fitting disenga'ges, "r'eplace the .hose assembly.
The fitting is fully engaged, 'only when 'the hose will not
pull out., To test for positive engagement, the system
should be, p'roperly filled, the engine started" and, the
steering wheel cycled, from lock-to-Iock. Service hose
,assemblies have tube: nuts, snap rings and O-rings
already attached.

Power Steering 'Pump PulI,ey'

Removal
.1'. Drain as much fluid, as possible from the pump

through the filler pipe.
2. Install pulley remover, 1001 T69L-10300-B or

equivalent on the pulley hub, ,placing the tool and
pump in a vise (Fig. 6).

3. Hold the pump' ~nd' 'rotate the t061 nut counter
910ckwise to remove ·the ,pulley. Do not apply i~

2. "If the r'eserVoir a-ring seal ieaks (View ~B, Fig. 2),
replace a-ring ,seal.

3. 'For leakage at'the return hose (View C,,'Fig., 2),
tighte,n return' hose clamp. .

4. ' F'or leakage' at the outlet fitting (View 0, Fig. '2),
tighten the 'outlet fitting to specification~ If leakage
continues: '

a. Rep'Iage a-ring seals, if le~kcontinues.

b. Check for damaged threads (cr6s~-threaded)
. on the outlet fitting., 'If threads are damaged,
replace outlet fitting~ If housing cover ,threads
are stripped, replace the pump hou'sing cover.

S. 'If'pressure hose tube nut leaks (View 'JE, 'Fig~ 2),
tighten pressure' hose tube nut to specific~ti6ns .. If

,'. leak co~tinues:

~. 'Replace O-ring, if' leak continues;

b. Replace pressure hose assembly.

6.' If leakage" occurs at filler cap check the oB 'level
. ,and, .,correct· as required. If leakage,~persists, ~

replace the' 'filler cap a-ring seal., See VieW F,
'. "fig. ,2. '

ADJUSTMENTS

Pump Belt:Tehsion Adjustment"
, For.'- the. proper ,belt tensioning sequence,- refer to
Section 27-06, Belt-Acc~ssory Drive Service.. " ~

REMOVAL AND INSTALLATION
'1 . ., ..

Quick Connect P,ower Steering Fitting'
Service

,Refer, to Fi~s.. 3,4' and 5.

VIEWE

PRESSURE HOSE
TUBE ,NUT

SNAP
RING

TFE SEAL " TUBE
NUT

O-RING

HOSE OR
TUBE ASSEMBLY

, '

VIEW B

RESERVOIR.O-RING SEAL G2933-1C
C-11 POWER'STEERING PUMP,

. QUICK CONNECT ,FITTING' G7236-1A

FIG.' 2 Filler Cap Fitting and Connection 'Leakage'
Areas-Ford CII Pump . .. FIG~ ,3 Quick Connect Fittin~s "i
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C II steERING PUMP PULLEY REMOVER. T69L.10300-B

.C II STEERING ~UMP PULLEY REPLACER-T65P-3A733-e

. ·G3141-10·

PUMP
OUTLET·

G7237-1A

SNAf RING·

NOTE: ALWAYS'REPLACE
THIS SEAL WHEN A
LINE IS ,REMOVED .

NOTE: IF LEAK OCCURS
HERE, REPLACE
HOSE ASSEMBLY

~

~ ......

NOTE: IF lEA~ OCCURS HERE.~
TIGHTEN NUT TO .
SPECIFICATION. 'REPLACE
TEFLON SEAL
IF N~CESSARY ... · .'

.FIG. 4 Sea.1 Replacement"

- STRETCH PLASTIC SEAL OVER A·'
TAPERED TOOL, SUCH AS A CENTER PUNCH,
UNTIL IT is LARGE ENOUGH TO SLIP OVER .
THE FITTING THREADS. THE SEAL WILL
SLOWLY RETURN TO ITS ORIGINAL DIAMETER.

G7238-1A

FIG. 5 Tapered Tool

and out pressure' on the pump' shaft. Pressure will
damage the interna~ thrust. ~reas:

Installation

1. Attach 'pump to adjustment bracket. Place the
pull.ey on the pump sh~ft and. install, Tool' T65P
3.A~33-C or equivalent, (Fig. 6).

Hold the pump and rotate the tool nut clockwise to
install the·pulley on ,the shaft. The .pulley hub face
must be flush within ±O.25mm (±O..010 in.) of the

..end 'of the. pump. shaft. Do not apply in and out
pressure on the shaft. Pressure will' damage the
internal pump areas. '

2. Remove the tool."

Power Steering' Pump .

Removal .. ,. -..

Refer to, Figs.-' 7-1 f. ~. . t '

1. TO remove th~ power steering fluid from the pump
reservoir, disconnect ~he fluid return hose at the
reservoir and drain the fluid in,o a. cont~iner~

2. ,Rem9ve the pressure hose from th~ pump.

3. Remove the bolts and nuts fro'm· the pump'
adjustment bracket. Loosen ·,the pump sufficiently
~o{ remove the belt :off the pulley. ·Remove th~

FIG. 6 Pulley Removal and Installation Tools-
. 35.05mm '(1 3/8 Inch) Hub Diameter" .

. pump. (still. attached to the adjus~rnent. bracket)
from the supp6rtbracket..' .

4,. Remove the' pulley from the pump as' described in
'this Section.

5. Remove the Qolts attaching the adjustment bracket
to the pump and remove the pum'p. '. ... '.

6. On 4.9L and 5.0L engines with s~rpentine drive
.' belt, remove the. drive .belt by lifting the belt
. tensioner out of position. . , . -

7... Rer:nove the pulley from the pump as described in
this. Section. '

8. "Remove the bolts attaching' the pump· to the
bracket and remove the pump.

Installation
.1. Place the adjustment bracket on the p~ump. Install

.-: , iand· tighten the bolts to specification listed at the
.end of this Section. "

2~· 011' 4.9L: and 5.0L engines ,install the·' bolts and
at:tach pump to bracket.

3,.' . Install the pUlley on the pump as described in this
Section. '

4. ..'Place the pump with adjustment bracket and pulley
on the support bracket. Install the ,bolts and nuts
connecting the support bracket to the adjustment

; bracket and tighten to specifications.
. .

5. ~ Place the belt on the pulley and adjust bel.t tension
" as described in this Section.' 'Tighten bolts, on

.adjustm'ent bracket to specifications. On 4.9L and
5.0L engines, install the serpentine drive' belt in
position 'on all pulleys and release the belt tension
so that drive belt is tight. .

6. Install the pressure. hose to the pump· fittiri"g.
'7. Connect"the return hose to the pump, and tighten

the.clamp. .

8~ Fill .the reservoir with. Premium Powe~ Steering
Fluid,E6AZ-19582-AA (ESW-M2C33-F). or
equivalent. Start the engine and turn the steering
wheel from stop to stop to remove air.·from the
system.
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13~53·4 'Steerin$J ~ump-Power-C·II 13·53·4

BOLT
. 33~7 N·m STUD
(24:-35 FT-LB~ '52-75 N.m

PULLEY (38-55, FT-LB)
30673 viEW W ,

ENGINE
ASSEMBLY

MAIN'VIEW
G5902·28

Power Steering Pump Reservoir
. Take the following precautions when· s~rvicing the

'power steerin~ pu~p reservoir:'

1. Use -a Qlean work bench and topls.

2. Plug the inlet and outlet openings of the pump with
plugs or masking :tape. .

3. T~oroughly. 'clean/ the: exterior of the- pump with
solvent. .

Removal . "

1~' Place the pump assembly'in S, pench vi$ewith soft
jaws (Fig. 12), and remove' th@::outlet fitting, flow
control valve and .. spri.ng. Discard all seals.

2. '" Remov~"'the 'fi'berglas~"r~se~dir (Fig. 13).'
3. ',.,' : Discard "O:-ring' s~ai on 'pu~p housing plate

(Fi .' 14): :. .' '. ' .
~,,~, . .',' 'i . . .

NOTE: Do not hammer on .the 'reservoir.-

Installation ',' .," ',~ .

1. Instal' ~ new O-ring seal on the pu":,p D9using
plate..

·2. Apply petroleum jelly to the reservoir O~rihg Seell .
. and the inside edge of the re~ervoir. Do not twist

the, O-ring seal (Fig. 15)., .
3., Plac~ ·the reservoir over the pump and -ajign the

.~,Qutlet fitting hole 'in 'the reservoir with tHe 'hole in
. the: valve cover: . . ,.; , ,

4. Be sure the reservoir is eVenly seated on··the 'pump
ho_ysing ,"p:late.. ~:, '. .

'5..- Place a new O-ring seal,on the outl~t fitting. Install
the spring, flow control'valve and outlet fitting into

·Rotor Shaft Seal
Replac~ment ·o~ the rotor shaft seal requires pump

'disassembly. Refer to the Disassembly and Assembly
pro~edures in thi~ Section for'seal replacement.

. . '. '.

FIG. '7 Power Steering Pump Installation 'F~150""";F-350 (4x2) (4x4), Bronco' 4.9L (300 'CID) EFI 1-6'..Gasoline Engine ':'
. . ~ , . '.. ~ . '.'. . ~

• \ J • ~.~ f' ••

9. Check for leaks and rechec~ ~he fluid level. Add 7. Remove .,the tension ·'gauge.
~Iuid if necessary.

Power. Steering ·pum.pDrive 'Belt
Replac.ement (Pivot Type) . .
1. On v~hi'cles with air Cb~diti0r:'ing, loosen fDe idler

pulley attaching bolts and remove the compressor
drive belt.

2. . Loose'n adjusting'and pivot bolts ,a~taching the
power steering pump adjustment bracket to the
pump support bracket, and remove the pump drive
b~lt. ' -

3. Position the new power steering pump drive belt on
the .pulleys. ,

4. Adjust'the drive belt tension to specifications as
outlined in this Section.

5. -On vehicles with air conditioning, install the
compressor drive belt, and ,adjust to specifications
(refer to Specifications in Section 1~-01, Steeril1g
General Service). . ". "

Power ·Steering .Pump Drive .Belt Installation
and/or Adjustrr-ent '(Siider Type)
1. 'Loosen the bolts .so the 'adjustable brac~et 'is .free

to slide inbo~rd on the s~ationary bracket.,.
2. . Loo'sen the ·belt adjustment bolt en6ughto move

the pump assembly 'and, adjLJstap'l~ bracket
inb?~rd. Remove' the belt. -. ';, '

'3. . If installing a new' belt, place it .on the' proper
pulleys. ,- ( " :-'

4. Tighten the adjustment bolt until snug.- ' ..'
5. ' ,Install a: Belt, Tension Gauge, T63L-8620-A or

equivalent, and tighten the belt ~djustl1lent 'nut until
the proper ten~ion is attained 533-667 N (120 to
150 Jbs) for a new, belt, 400-533 N (90-120' Ibs) for
.a .~seq belt.· , ". " '~" ",

6~: Tighten the nuts on the vertical studs to 41-54 N ·m
(30-40 ft.-lb.).
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NUT
41-54N·m.

Steering P'ump-Power~C~1I

. .

AlC COMPRESSOR
190629 .

PUMP
"'-....oilr'6---- 3A.674

13·53·5

G6332-2A

DISASSEMBL.y AND ASSEMBLY

Power Steering.' Pump
. ~Refer t6Figure 16·..· '. ," .

.. The ·following. pr~cautions· niust be ob~erved:. when
servicing the ..power steering pump: '..
1. Use a c'lean work bench and tools.
2. Thoroughly .cle~n the exterior of :the p~mp with

solvent. Drain as mu.ch fll)id ~s .-possible.
3. If only ,the reservo'lr 'is to be-removed, .clean as

detail~d under reservoir RemovaL.; .'
4. If only the rotor shaft seal is to be 'rem'oved,' clean

as detailed under Reservoir Removal.. .
5. Do not use cleaning solvent on the seals.

FIG. 8 Power ~teering Pump Installation-F-15Q-F-350 (4x2) (4x4) and Bronco With 5.0L and 5.8L EFI Engine.

:' , ~he r~servai~~~nd'valve cover. Tighten the fi~ing to Disassembly
34-36 N· m (25-26 ft. lb.) . '1'. Remove the pump pulley as 'outlined under 'Pump

NOTE:· If the valve'" is .cocked, 'it may:~beconie stuck in Pulley Removal in this Section making sure the
the valve cover. Do not force the .valve ',forward; forcing .pump has been removed from the adjustment
the valve may shear off metal and carry the metal chips bracket. .
into the valve, bore. 2. Remove the outlet fitting, fl9W control. valve, and

spring fro'm the. p~mp. Remov~ the pump r~s~rvoir.

3. . Place.."C" clamp (Tool .No..T74P-3044-A1) or
equivalent in a bench vise. .

4.. Place' the lower support .plate (Tool -No. T78P
3733-A2) or equivalent over the .purnp rotor shaft
(Fig. 17). " .: I.~ ,

5. Install the upper compressor pl~te (Toar-No. T78P
3733-A1) or equivalent into the upper portion of the'
"G" clamp. ' .

6.. Holding the upper comp~essor·, tool,. place the
'pump assembly into the "C.'.' clamp wit~ the rotor
shaft ,facing ·down (Fig. 1'8).
NOTE: Position the contour of' the upper

. compressor tool to' fit the contour of the pump
valve cover.
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PULl.EY
30673

13-53-6

BOLT
56192

54-75 N·m
(40-55 FT:LB),

BOLT
56776 '

54-75 N·m
(40-55 FT-LB)

BOLT
56540

4;-61 N·m
(30-45 FT-LB)

DRIVE BELT
IDLER WITHOUT AIR,

CONDITIONING
19A216

BELT "
TENSIONER ,=

6B209 ' .

,Steering Pump-Pow~r--C·II

", ':~ BOLT.
e:-~~', - ,;- .~ 605803 ,

" '41-61 N·m
(30-45 FT-LB)'

BRACKET.
19E708

AlC COMPRESSOR
190629

POWER
STEE,RING
PUMP ~

3A674

13~53·6

BOLT
606572 .

41-61 N·m
(30-45 'FT-LB)

G5905·2A
. ,

FIG. 9 Power Steering Pump Installatlon-7.5'~ EF~ Engine
J ••"

7. Tighten the "C", clamp ~ntil a ~Iight :bottQming of
the valve cover is felt "

8. . In the side of the pump hou,sing' pl~te 'i5';.8 small ,
hole. Insert a small drift or suitable tool through this
hole·and push inward on the valve cover retaining
ring. While applying pressure on the retaining ring,
place a screwdriver under ,the edge of the retaining-

. ring and remove the ring (Fig. 19). '

9. Loosen the '.'C" clamp. Remove ,. the upper
compressor plate, and remove the' pump
assembly.

10. Remove the pump.valve coveL 'Discard the.O-ring
seal. '

1.1. Pi~sh ,'on the rotor'shaft, and ,'remo~e the rotor
,shaft, .upper plate, rotor and. sUppers, cam insert
a,nd (2)' dowel pin~ (Fig. 20).~· ," '

12. The lower plate· and the disc spring will remain in
the pump "housing plate. To remove, place the
pump housing plate on a flat surface. ,Raise slightly
and s,l,am' th~ housing plate down flatly ~nt,iI the
lower. plate and the ~disc spr~ng fall out. Discard the
O-ring seals"(Fig. 21).' "

13. 'Remove' the' rotor shaft seal and seal 'retainer
'simultaneously by', prying out with ?1 screwdriver
(Fig. 22). . ".. ,

NOTE: This method is used on'ly when the pump is
disassembled.

Assembly

, If the rotors, slippers, spring ,~nd '~~m',' insert ,were
_disassembled for cleaning ~nd/or'in'spe'c~ion, assemble,
; as follows: : '

1. 'Place the Jotor on .the 'iotor .shaft splines.
·2.. ~. Install the retaining ring in' the groove at. the end. of

the, rotor. s~aft.
3. 'Place the insert cam over the rotor. Be sure the

recessed. flat· on ,the insert cam is toward the
reservoir.

4. With the rotor extended upward approximately half
~ ,~. way out of .the cam, "insert a' spring' into a rotor

'spring pocket:
5. Use one of the slippers to comp~ess the-spring and

install the slipper with, the narrow groove fpcing
upward.' ' ' ..

6. Hold the cam stationary,: and turh the rotor either',
right or left one space at a time, and install another
spring and slipp~r until all (10) rotot c~viti~s ,have

., been filled. Be ,car~ful ,when turning the" rotor, 'that.
the sprin'gs and slippers already i'nstalled do not fall
out. .

7. Insta,lI a new rotor shaft seall:JSing seal driver Tool
No. -T78P-3733-A3, or equivalent. Using a plastic
mallet,- drive the seal into the bore until a bottoming
is felt (Fig. 23)., Install the seal retainer in the-same
manner..

8. Place the 'pump housing plate 'on a ~flat surface,
with the ,pulley side facing down.
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13-53-7 Steering Pump-Power-C-II. 13-53~7

SUPPORT
3C511

PRESSURE
HOSE
3A719

~
~ \ VIEWY.'·,
~ry ~---- - .

\\. ~ .~

PIS HOSE INSTALLATION
WITH. PIS COOLER

·VEWY

RETURN.
Hose'
3A713

BOLT
383721

61-81 N·m
(45-60. FT-LB)

. SUPPORT
3C511

SPACER
386107

RETURN
HOSE
3A713

. .

. Steering Pump Instaliation....:..7.3L. Diesel EngineFIG. 10 Power .' .

G3880-2C
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t3-5~-8 Steering Pump-Power-C-II 13-53-8

.' :~

. PRESSURE.
HOSE-3F523
(PUMP TO

: BOOSTER)

PRESSURE HOSE
3F524
(PUMP TO GEAR)

RETURN HOSE
3AOO5

(BOOSTER TO PUMP)

'VlEWZ'

HOSE CLAMP:MUST BE
POSITIONEQ AS SHOWN

RETURN HOSE'
~---'3A7·13 ': -, "

(GEAR TO~UMP),

t
HYDRO-BOOST
, ASSEMBLY

28559

RETURN HOSE
3A713

(GEAR TO PUMP)

PRESSURE HOSE
3F523

(PUMP TO BOOSTER)

RETURN HOSE'
3A005

(BOOSTER .TO PUM:'rt

. ~
. , .. .."

VIEW X

'.'

.SCREW ,
,:.' ,40949:"

., 15-22 N·m - .
, ~·(11"16 FT-LB)

PRESSURE
HOSE-3F523
(PUMP TO
BOOSTeR)'

PUMP
ASSEMBLY

CLAMP
1-2 N·m
(1Q.18 I~-LB)

'VIEW X

.- '.
RETURN HOSE ~

3AOO5
(BOOSTER·TO

PUMP)

"J

i I
" J

, CLAMP'
·1-2 N·m

(1Q.18 IN-LB)

POWER STEERING~~~~_...~~~r
GEAR-3A500

G6545-28 '

FIG.. 11 Power Steering Pump Installation-F-Super Duty. ~ ~ ' ...,'
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.13-53-9, Steering Pump---Power-C-II 13-53·9

G2572-18

APPLY PETROLEUM JELLY
TO THIS ENTIRE SEALING

AREA. 360 DEGREES

FIG. 14 -"Discarding O·ring~ S~al

SPRING

SQUARE MOUNTING
BOSS

FIG. 13 Removing Reservoir :,.
~... . .. . ...

9. insert the (2)' dowel pins and the" disc spring into
the housing plate (Fig. 24).
NOTE: The disc spring m~st be inserted with the
dished sUrfac~:upward.

1o. ~ubricate the inn~er arid outer O-ring seals with the'.
specified power steering fluid and install these
seals on the lower pressure plate (Fig. 25). -FIG. 15 Lubric'sting- O-ri"ng Seal

FIG. 12 Removing Outlet .Fitting, Flow Control "Valve
and Spring'
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13·53·10 SteeringPump-Power~C·1I 13·53·10

DISC SPRING
30596

..
~.

OUTLET
.. FITTING

30654

SEAL
387571-594

HiGH DISPLACEMENT
.----~-CAM

SPRING
30586 .

C-11 PoWER STEERING PUMP
. EXPLODED VIEW

- SEAL
387572-S100

UPPER PLATE .
3A645

FIG. 16 C-II Power Steer'ng Pump-Explod~.d,View

. ,
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13-53-11 Steering Pump-P'ower7'-C-11 '13-53-11,

G2575-1A

FIG. 17 Installing Lower Support Plate Tool 'FIG. 19 R~moving ~etaining Ring

.CA~/ R~TOR AND
, 'StlPPERS

G2545-1E

VALVE COVER

c:::::::;::::o .
-\ .

DOWEL PIN

UPPER PLATE

..HOUSING

FJ(;i .. '18 .Instaln~g. 'Compressor 'PI~te Tool
FIG. 20 Pump Housing Components

.":', ..
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.13·53·12 Steering Pump-Pow~r~C.II':.:

92580-1D

Z DOWEL
PINS·:

'.. ;

DISC
SPRING

SEAL DRIVER "
TOOL T78P-3733-A3

--_.

FIG.' 23 InstalUng ,Rotor Shaft Seal'

.FIG.,.:24· Installing Disc' Spring and Dowel Pin~

'·the caminsert'must face tows'rd'the reservoir and
be approximately '180 degree's opposite the squa~e

. pu~p mounting boss.

13. Place the upper pressure plate over the dowel pins
(Fig. 30). When installing the lJPper plate into the
pUJ1lP housing, observe the notch on the· outside
diameter of the plate. One side has a square
recess cast into the plate. This square recess must'

"SLAM THE HOUSING PLATE ON A FLAT SURFACE
. TO REMOVE LOWF.R Pl.~TE AND DISC SPRING

FIG. 22.'Removing Rotor $haft Seal

11. -fnsert -the lower pressure plate with the. O-ring
.~eals toward the front of the pump into the pump
housing plate (Fig. 26) and ,over the dowel pins~

Place the el')tire assembly on the "C" clamp~ Place
driver Tool·No.· T78P-3733-A3 or equivalent into
the r'otor ,shaft hole' (Fig. 27) and press on the

··Iower plate lightly until .it is' felt to bottom in~o the.
pump' plate. housing. T.his op.erationwill seat the
outer a-ring seal (Fig .... 28)~

12. Ins'tall the cam, rotor and slippers, and rotor shaft
assembly into the pump housing plate over' the
dowel pins (Fig. 29)'. , ~

NOTE: When in~talling this assembly into the
pump housing plate, the stepped holes must be
LJse9 for the dowel pins, and the recessed notch in

FIG. 21 Slamming the Housing Pla~e on a S~rface to
Remove Lower PI~te and Disc Spring
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'13-53-13 Steering' Pump-powir~.11 '1.3-53-t3,

': .'

G2602-18

". ~ ..,
._ 1\

','t"\ .'

LOWER'
PLA,TE,

PRESS ON LOWER,PLATE "
UGHTLY UNTIL 'IT IS
FELT TO BOn-OM

DOWEL PIN --.........a.:i~

'"

NOTE: Be' sure theplastic~'baffle' is securely in
place in the v~lve cover. If the, baffle is loose, app~y
.a cpating .9f petrole~m jelly on the baffle ,and insta,lI
it into location on the valve cover. "

. . ". ",~ . . ." ~

FIG. 28 $,ati'ng Outer O~~ing'Seal ' ",'
. '

14. "P,lace a new': O'-ring seal on' .the 'valve' ,~over.·
Lubricate this seal 'with Premium Ppwer"Steering'

,'Fluid, ·E6AZ..:1-9582-AA, (ES,W-M2C3'3-F) ·,.or
" ~quivalenr (Fig: 31). " '. :

·15.ln~ert·this valve cover over'the dowel pins. Be sure
the outlet fitting ,hole'fn' the valve' cover is directly in
line with the square mounting boss of. the pump
housing plate (Fig." 32).

16. Plaoe the entire assembly' in the "c" ciamp tool
and compress the, valve, cover into tt'le' pump'
ho~sihg .plate, until the retaining ring groove is

,exposed, in the pump h~>,using plate. '

FIG.. 27· Place Driver Tool"Rotor Shaft Hole ~

G2581·18

..
~

LUBRICATE THE'INNER
AND OUTER Q-RING SEAL
SU,RFACES AND INSTALL
THE a-RING

. ,

be facing toward the' reservoir and positioned
approximately 180 degrees opposite the pump
square mounting boss.'

FIG. 26 Installing the, Lower Platewi.th, tt'leSeais
Facing Toward, the Pump Hou~ing

, ,

FIG.' 25 Lubrication: a~ldjJ Installation 'of O-rings
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Ste~ring·,Pump-power~e·11 13·53·14'

BAFFLE

.".,.-

PRESSURE CHANNEL IN THE VAL~E
COVER FITS DIRECTLY OVER THE
RECESS I~ THE UPPER PLATE

'. --t,

G2588·1B

• • 1(.

FIG. 32 Install{ng' -Vai.ve ..Cove"r· .
" ~-.' ..

, .
:FIG. ~·31".ln~talling· Valve' Cover a-ring: Seal, ....... , ,

~te·E3.Ting·, r=luJ~, 1;6AZ-J95~~-AA'.· (ES~:'M2,C33-F)
or: equivalent

:23. Install' the outlet ~.tittin·g.. .in;to the valve' cover and
., tighten.to 34-46 N· m (25-34 ft-Ibs) (Fig. 34).

.. .. --',;- ':" . .

G2605-1B

'f •

RECEsSED NOTCH IN CAM INS~RT AP~R6>iI~ATELV
:"80 DEGREES OPPOSITE THE SQUARE'MOUNTING

LUG'ON THE A'UMINUM'HOUSING

SQUARE RECESS"FACING --....iii::::::t.....---
. TOWARD THE' RESERVOIR!

AND 180°·F·ROM THE'SQUARE-
PUMP MOUNTING BOSS .'

""1 .. -.

FIG. 29 ,Installing Cam, Rotor and Slippers
~ .. ~ -..,. . ..".... ~, , .. ~;.: . ,.

'FIG. 30 I~sta.llh'g Upper Pressure ·'Pla~e ..· ',,,

17. Install the valve cover retaining ring wit'h the ~nds
near the acces~ l1"ole "in "~he' pump housing" pl~te
(Fig. 33). .;..; , " :.... "

" .18.. ~. Rem9,ve the, p.ump.. a,ss~mbly from the'" C" clamp
tooL :1 .• ' ,:' .;. '. , .....

'1:9.. Place' a new' 'O'-i'ing" s~al. oil' the, PUni~' housing .
plate. LubriGate, this· O-ring 'se'al with: Premium
Power Steering Fluid, E6AZ-19582-AA (ESW-

'.' M2C33~.F).o or" ~quiv~Jert.,. _ '. _..~

20. ,Install the' 'power steering reservoir'..... J,

.2';1 .. Install' the .ti6w 'co~tr,~1 sprin~, '·.an~. :flow control
valve into '·tn.s '(alva c·ove·r·.·· ". ' "

;??, Place., :new O.~ring seals on, "the o.utl.ef ,. titting.
.'~' .., '~. :Lubricate ",these .seals w-ith'·~~Pre.rniuni Power

-I •.• ,. • - .". • • of ., I., ...,. ....,:- . '._< ..

.... ,. ,

... ~ ." 4·J~ ..... ': "

: I '..~, ..

! ~" •...

. : .

.' ."~'! ,. ",. .. • A", f; • , ..~ \ ,I' ...

, ,. ~i,
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Steering Pump~Power~·11 13·53·15

. ..
FIG. 33 Installing V~lve Cover Retainin'g' Ring '.

FIG. 34. Installing Outlet Fitting
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13-53-1'.6
. ~

Steering Pu~p Power""';C.:',n 13-53-16

.;'~ ..-
~ . -

"5.8L t351 CID~ V"'
'. ;

-: . 4.9L (300·CID) t-6 ' 5.0l (~2 CID) V-8 ~ .6.6L 400 CID v-a
DescrIption ,

:
Hem (ft-'be) , Hem (ft-lbs): 'Nem .' . (ft-lbe).. .:

Pivot Bolt .... 41-61 30-45 '. 61-88 45-65 .. - : -
Pump·;'to Adjustment Bracket 41-61 30-45 41-61 .'3045 41-61 ,; ~5

Adjustment Bra<*et to 'Support Bracket 41-61 30-45 41-61 ~~45
; 41-61'

' ., : . -30-45

Support Bracket to Engine
; .' 61-88

'.
45-65 I .- - - -

Support Bracket to Water Pump Housing 16-23 12-17 . 41-61 '., 30-=45 .. :'41-61 ',30-45
,Pressure Hose to Pump Outlet Fitting 14-34 10-25 14-34 :10-25 ... .....

14-34 .. . 10-25 I .

..

Pump Outlet Fitting to Pump Valve Cover 34-46 25-34 . 34-46
. .

25-34' .34-46 25-34
Return Hose to Gear Fitting 23-43 17-32 23-43 '. ' ;J7-~2........

'- 23-43 '17-:32
Return Line to Frame 15-21 11-1~ 15-21 -l~-16~:' (:~ ''.-15-21· ..'

- 11-16.-

.Retum Hose to Pump (Hose Clamp) 1.3-2~7 12-24 in-Ibs 1.3-2.7 ' 12~24 in~lbs _ 1.3-2.7 . 1~~24 in-Ibs

SPEClflCAtlONS

ell POWER STEERING PUMP TORQUE SPECIFICAnONS

':'r. .....

, . ..
/.. 7.5L ,(460 CID) Gas Engine -.' 6.9L Diesel Engine

DescrIption
:

:Nem (ft-Ibs) N-m (ft-Ibs)

Pivot Bolt
.,

41-61'
. ~ ~ , " 30-45' y 41-61 30-45'

Pump to Adjustment Bracket 41-61
.,

30-45 41-61 .'
.30-45.. -

Adjustment Bracket to Support Bra~et ., , long Bolt 61-81 45-65 61-81 45-65

Short ~It 41-61 30-45- 41-61 30-45 ..

Pressure Hose to Pump Outlet Fitting 14-34 10-25 14-34 10-25_.
~mp· Outlet Fitting to Pump Valve Cove'r ., ... 34-46 25-34 34-46 25-34

Retum Hose to G~ar' Fitti'ng
.. . . ....

23-43 17-32.,- 23-43 17-32

Retum Line to Frame 15-21 11 ..16 '15-21 11-16

Retum Hose to Pump (Hose Clamp) 1.3-2.7 12-24 in-Ibs 1.3-2.7 12-24 in-Ibs

CG2646-2C

SPECIAL .SERVICE TOOLS

SPECIAL SERVICE TOOLS

Number '. Descrtptlon Application

T50T-1QO-A Impact Slide Hammer - 2-1/2 Lbs. Universal

T591-100-B Impact Slide Hammer - Short Version Universal

T57L-500-8 Bench Mounted Holding FiXture Universal .

TOOL-1175-AC Se~1 Remover. Universal - .Use with Slide Hammer

T74P-3044-A1 e-Frame and Clamp Assembly CII' Power Steering Pump - Use with Power
Steering Pump Tools

T78P-3733-A Power Steering Pump Tools CII Power' Steering Pump - Use with C-Frame
and Clamp Assembly

D79L..7oct:J-A " Retaining Ring Pliers Internal and External Retaining Rings

T63L-8620-A Belt Tension Gauge Universal

T69L-l0300-B Power Steering Pump Pulley Remover CII - Power Steering Pump

T11 P-19703-C O-Ring.Tool
.'

Universal

T68L-3361o-AB Thermometer Universal

D79L-3361o-A .Power Steering. Pump Analyzer All Vehicles ....

T65P-3A733-C . Steering Pump Pulley ~eplacer CII - Power Steering Pump - 35.05mm
(1-3/8 Inches) Wide Pulley,

-'

CG3143-2H
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Steering Pump Ppwer-ZF 13-57-1

SECTION 13-57 Steering Pump Power~~F·
•.•• J

SUBJECT PAGE SUBJECT : ... PAGE

DESCRIPTION AND OPERATION ..•.......... 13-57-1
DIAGNOSIS AND TESTING

External Leak Checks 13-57-1
Reservoir Leak Checks ............•..•... 13-57-1

DISASSEMBLY AND ASSEMBLY
Power Steering Pump •.................... 13-57·5

VEHICLE APPLICATION
All F'~Super Duty Commerical Stripped Chassis and
Motor Home Chassis Vehicles.

DESCRIPTION ,'AND O'PE~ATION .

The ZF power steering pump has been specially
designed to supply pressurized oil t,o pow~r steering
units.

The ZF power steering pump is directly driven by
the en·gine. As the driven shaft rotates the rotor, the
slipper vanes inside the pump ~also_ move.. The
centrifugal rorce and pr~,ssurized oil forces the
slipper vanes against the track of the cam·ring. The
oil passes from the two pressure chambers to the
area between the rear cover and faceplate, thus
pressing this plate against the cam:ring ~t operating
pressure. The oil then passes through a flow-limiting
valve to the pressur'e line. . .

DIAGNOSIS AND TESTING

Refer to Section 13-01, Steering-General
Service for diagnostic and testing procedures.

External Leak Checks
1. With vehicle engine off, wipe power steering

. hoses, steering gear, and reservoir to aid in leak
detection.

2. If power steering fluid does not already include
dye, mix one teaspoon of oil-soluble aniline dye
into power steering fluid and fill reservoir to
specification, if necessary.

REMOVAL AND INSTALLATION .
Filter Element . . . . . . . . . . . . . . . . . . . . .. . . .. . .. 13-57-5
Power Steering Pump ...•.'. ~ .. '..-~ .... >..'.. ~ 13-57-3

SPECIAL SERVICE TOOLS '.. ,; •.••.......• ~ 13-57-7
VEHICLE APP~ICATION •.....•••...... :.' .: 13-57·1

3. With engine running at 1000..1"'500 RPM, turn
steering wheel all the way to the left and right
several times..,00 not hotd wheels against far
right or left position for more than 5 seconds to
prevent'ldamage, to pump.· .-.. '.

4. Shut off ~ngine. Check for leaks~
5. , Deter~ine 'exac~ source 6f leakage~

Reservoi~ .Lea,k Checks'
1., . If leakage 'exists at reservoir ,ports, check hose

"clamps for proper installation and resenioir
ports for cracks.

2. If leakage' exists at reservoir cover/cap ~ or
dipstick, check fluid level for overfilling. Siphon
excess fluid out with a suction -gun to proper
level. .Ifleakage persis'ts, provide proper.sealing
anq tightness. If cover/cap remains loose,
inspect cover/cap, gasket of reservoir ·for .
damage,d. Repair or replace as necessary.

DAVE GRAHAM INC. - 2012 
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13-57-2

REMOVAL AND INSTALLATION

St.eering.PumpPower-Zf . 13-57~2

AIY{ays ·tag pump hoses ··befo~e. removal 'so ·they
can. be easily connected to their proper ports during

'. installation. . .. .' :. '. ... . ~ .

Power Steering System-M.otor Home Chassis
with.7.5 EF.I Engine

BRACKET
30744

RESERVOIR TO RETURN
PUMP HOSE LINE

3691,' . ' 3AOO5

VIEW-Z

NUT
40-64 N'm

(3~~7 FT-LB)

CLAMP
3.4-4.5 N'm

(30-40 IN-LB)

RESERVOIR· TO
PUMP HOSE

3691

RETURN
LINE
3A713 ..

G6748-2A
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13·57·3 ' S~.eering Pu~p, Pow~r-ZF 13~.57·3 .

REMOVAL ANDJNSTALLATION (Continued)

,'Powe,~ Steering ~ump

Removal,

1.

1.

2.

,3.,

4.,

Using a suction gun', remov~ as much fluid' as
possible from the reservoir through"'the filler
opening or remove ·th~ return hose to drain the
reservoir.. .

Disconnect both hoses from the pump~ Fasten
both hoses,in a raise pO,sition 9r plug
disconnected ends.. to prevent:' the'. fluid from'
d~aining out .
Loosen the power'ste'ering pump pivot bolt and
adjusting bolt. Remov~ the drive belt:, '
Remove' tt:le, two power' ste'ering ,pump'
mounting 'bolts and remove the complete, pump
assembly. . ,

~ .• I •

PUMP
PUllEY
30673

G6749-1A'
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R.EMOVAL AND INSTA~L~TION (Continued) . j ~ ~; ..: ;'. .

:.J< .

.-
" ,.1;(,,:

.Power Steering, Sy~tem--Commer.C.ial Stripped
, .Chassis with 7~3L'. 'Dies:et :

.........
, .,

....

<~. ~.

. \ ~

It. , ~

NUT
9-13 N'm

(7-10 .FT-U~)

',.I ./

"... '.": . ., ...... '~..

t., .

-," . 1 .
../ .". ,,.'... "~' . ':

.:.

. ·CLAMP
'1-1.5 N'm

(9-13 IN-LB)

VlewW

BOLT " , BRACKET. '

",. .......

., ,~.' .:. <:,;: 1', ~

, '"::. ~ ".: ...... ~l:

,) ';.; ':-~::' "-",I,
,"

BOLT'
602726 ....

RESERVOIR 0\
ASSEMBLY

3531

. CLAMP
1-1.5 ·N·ni;.
(9-13 ,~~~LB) .' . ,

RESERVOIR.
'ASSEMBLY.
3531

. ., ~

RESER\;OIR-TO' "~'
, PUMP HOSE ., .. ': .

3E525 '
..,.... ... '.
; ... ".} "\..: ~ :

CLAMP ~ .
3.4-4.5 N'm .

. (30-4,0 IN,~L,B)

'RETURN
HOSE
3A005

. POWER
STEERING
PRESSURE LINE

. 3F524

\'POW~R ,STEERING
RETURN UNE
3A713.· ,
37-41 N'm '~

(27-30 FT-LB)

PRESSURE LINE'· ,.

27~f2~'m' :' >'.
(20-30 FT:-LB)

POWER STEERING .
RETURN HOSE

3A713
,27-41 N'm .
(20-30 FT-LB) ,

,'CLAMP, ~
','-'f5N·m'·
~9-13 IN-L,B)

.;

POWER
STEERING·
CO'OLER

G6536-2B

I
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13';;57-5 ::' Steering Pump Power.-Zf

~EMOVALANO INSTALLAT.ION (Continue~) ,DISASSEMBLY AND ASSE'M·BLY :. ",J " ,

-. 3.

, 4~

41-60 N.m, :,3P673
(30-45 FT-LB) . ':' ' .; ,

,. t ...... : • • .. 0. "')"' '~'" .... tl' ':'

PUMP ADJUSTING
BRACKET ,"
'3A732 .

Power Steering ,Pump ".'~.

Disassembly:'. ' . " .,

Clea~ alldiit and oil from the e'xt'ertlal surface of
the' pump .after removal. Handle .all p~mp parts
.c·a,r~fully to"~void'nicks, bu~r$, s~r~tches .~nd ,dirt.
CAUTION: To ~ssure corr~ct reassembly, r~cord
or ,mark a.1I information ..~s" specified in the
procedure:' , , '... , ' .

1. .For pu'mps with remo.t~ re'servoirs, tip the pump
4 to drain all oil 'from the intake tube. Rotate 'shaft
to remove oil "from iAternal cavities. '

2. ,U'sing the~' pump moun'ti~g" b~acket; clamp- the
p'Uiilp assembly inte a bench vise in such a

. posi,tiori' as to f~cilitate' pump disassembly.
CA~.TION: Do not cla'mp on the' pump or pUII~y.

3. '., Remove pulley with appropriate puller such as
T69L-10300-8 or equivalent.

G38~6-1B' .

. j'

Filter Ele:ment'
NOTE:-After ii-;ft,cijq·r power steering- system failure

',due t,o' 'a ,"p'u,m,p oro'gear ··damage requiring
replacefD~ntormajdr overhaul, the system~ust be
pu~g~d,.and a neyv f~lt.er installed.: '., .

Remova~~ '. ' . .,
1': :, Using a .suction gun', remove. fluid from the

~ .' r~servoir ,through the .filler opening or remove
, return hose to drain: r~servoir., .

.2. . Remove cover frqm reservoir by holding down
spring loaded cover and rem9ving wing' nut,
washer and gasket. " ' .,

3.( Take ou~' spring, filter cap and filter.

, Installation

1. Install replacement filt~r, filter cap and spring.

2. Install gasket, cover" washer and wing nut..
3. Fill reservoir to the cold mark with Motorcraft

" ME RCO'N ®M uIti-"Purpose Automatic
Transmission ·Fluid XT-2~QD,X or - DDX'E4AZ
19582-8 (ESP-M2C166-H) or equivalent.,

4. '.C·ompress. rear pump ,cover. .

5;' . Removing hook'spring ring from' rad.ial groove'in
.' ~.: housing' u~sing pliers. . "', .. -: ..

". ~ . 1 ~ ,

. G6202:1A
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Steering 'Pump Power~ZF "'13-57':'6

DISASSEMBLY AND ASSEMBLY (Continued)

.6. ,Remove cover anq pres~ur~ .. spring~ Remove
internal a-ring and 'backup ri~g from ~~ar ~over.

NOTE: a-ring 'S inboard of backup ~iIl9.' . ,
,. '. ... .. •. . • , ".. .... f ~ ': • ~

9. 'Clamp driveshaft in vice (use 'soft jaws) and:with .
a '~9ft rt:l.~II~t, tap ~n tQ~.nousing to r~m<?~e the,
driveshaff 'frqm..:~he·:·~9usil1g~ , . '.. '. ~ J ~.~ "

..'.,. " ~ '.' ..' . • t . _.. " .. .,j,. ••• .. _, .' ••

.,'
.,,.., .)....

.... ,,\- .. , ; ,,'.,..: ....'I

10:"'lfthe pail bea;'ing is:t~,t;e',(ep.i~c~d:~ern"ove the
, retaining ,ri~g' aflQ ..pr.~ss .t~~.oearir;lg from'! the -

., driveshaft' ,.~'.> .... ,' i ,'.;: .. ' ~" '., - t:.; ,

11. 'If t,he, shaft ~eal, r~~.oires S~~IC~~', ',:PrY t~e seal
fro~ the housing~ DisGard·the ~eaL If the h~edle
,bearing" :~~quires" service,' press. the.:,., n~ec;Jle
bearin'g ~from' th~.' hoU:si~~.

, '\

Remove the circlip from th~ gro.ove.

PRESSURE
SPRING

REAR
.' ::' COVER ~ ~'.

7.

G5084·1A
-I. (. .'1'"

.. '

.' ",G~88·1B

BEARING RETAINING·RING REMOVAL

.. , ! .."

.~ .

....., 'Oat"

8.· Turn the hous'ingover and remove the rear face
plate. Remove a-ring and backup ring for the.
rear face plate from' the ho~.sing. Remove the'" .
rotor assembly (rotor, cam rir'1g, vanes and"set
pin) and front. face plate, from the housing.

NOTE: This O-ring. i~ ,out.board of, the backup.ring.
NOTE: Check direction of rotation· (arrow on Gam
ring) and location of the 'set pin:.

'''} • f'

( , ~,) ~ . t. <, ;.':. ;',:-
~ I , • .r~ ~ >- :.:.:., .... '~ .

-. ,. ~

. -:- .";.~, • • V •

't:.. ,'f r. .... ~. .(~ "'... \

\ ... .. ,-- ~ " (

'J' •.',

G6204·1A

SET
PIN

FRONT FACE "~' ';, ~.. '
_. PLATE

CAM RI~,G

ROTOR
ASSEMBl:V
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13-57-7 Steering Pump Power-ZF 13-57-7

DISASSEMBLY AND ASSEMBLY(Continued)

ROTOR,

VANES (10)

a-RING

, cAM
RING~

(@)

',O-RING

REAR
FACE PLATE

(COVER SIDE)

BACKUP RING

ROTOR
SET ASSEMBLY

PIN~

I

VALVE HOUSING
PISTON

. BALL SHAFT NEEDLE

CIRCLIP BEA~~~,,BEARING

~ RETAINING )
. R1N3 --- ..----

I'""

i'

PULLEY

ROTOR ASSEMBLY - EXPLODED VIEW
VIEW A '

G6537-2A

Assembly "

1. If removed, press'in a new needle bearing.

2. If removed, install a new shaft seal in the
housing. .

3. If removed, press a new bearing onto the
driveshaft. Install the retaining ring in the
dri~eshaft groove.

4. Install the driveshaft and bearing assembly into
the housing.

5. Install the bearing circlip in the groove.

6. Install O-ring and. backup ring on the rear
faceplate in accordance "Yith exploded view.

7. Install the set, p'in, front ,faceplate and', rotor
assembly into the housing. ":.

!'J0TE: Th~ cam ring of' t~e rotor assembly must be
Installed With the arrow pointed in the direction of '
rotation.

8. Install the O-ring and' backu'p ring in the rear
c~yer housing in accordance with exploded
view. Place the r~~r pressure spring in the rear
face plate~ Position the· rear cover in the
housing.

9. Press down on the rear cover plate and install
the hook spring. ring in the groove in the
housing. . '

10. Press on the pulley with Tool T65P-3A733-C or
e'quivalent. '

SPECIAL SERVICE TOOLS

"

Tool Number Description

T63L-8620-A Belt Te'nsion Gauge

T69L-10300-8 Steering Pump Pulley Remover

T65P-3A733-e Pump Pulley "Replacer

CG6349-1B

'"
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• ~ ~ • ...,{ " ·r • t"·: .

~., ~ ) /

SUSPENSION
SECTION TITLE ", '. PAGE

o. :'

'SUSPENSION, FRONT-4-WHEEL -DRIVE: I. ~ '. -••• ,"~4-'22-1
SUSPENSION, fRONT-TWIN-I-BEAMI . '.

SOLID-
I-BEAM .•..• !' -•. .- •• '•••• :••••••-••••••••• '14-21-1

SECTION TITLE - PAGE

. SUSPENSION-GENERAL SERVICE ' ' 14-01-1
. ' SUSPENSION-REAR-LEAF SPRINGS ' '14-31-1

'SECTION '14·01 :~uspension-Ge~eral Ser~ice',
I .. 1 .& .... *' ....... :' ""

SUBJECT PAGE SUBJECT PAGE

ADJUSTMENTS . _.
Camber Adjustme.nt ' .. '..•. :~ .. >'~'-:.<•••••••••• 14-01-14

. Caster Adjustmen't ~ ..• ~ .' 14-01-15
Caster and Camber Adjust,ment :. ~~' '14-01-14
Checking and Adjusting ro~' Align,ment 14-01-'17

\ Front Wheel Alignment Adj~stm~nts : ...••. 14-01-14
Spindle Arm Adjustments : 14-01-18
Steering Stop . ~......•.....,.. ;, .. \ '14-01-18
Vehicle Lean Correction - 14-01-18

DESCRIPTION .
Dog Tracf<ing •........•••..•....... ,:. ..•...••.. 14-01-6
Front Wheel ;Alignment ....•.............••.. 14-01-2

VEHICLE APPLICATION
E-150-E-350, F-150-F-350" F..Super _D~ty·,· ~anO.

Bronco' Vehicles.

DESCRIPTION (Cont'd.)
Front Wheel Alignment Specifications 14-01-3
Toe ~ '. 14-01-6

DIAGNOSIS GUIDES .. : ,. ' ' .' '. ~ 14-01-6
INSPECTION .

Front End-Ge-rieraIJnspection . '! •••••••• '•••• 14-01-9
Front "Wheel Bearing End Play Inspection " 14-01-10
Shock Absorber Che~ks ~. ;' '. 14-01-11
Upper and, Lower Ball Joint Inspection" ~. 14-01-10
Vehicle Lean Check •..•. : .. .' ~ -. 14-01-11

SPECIAL SERVICE TOOLS.·.· 1'4-01-19
VEHICLE APPLICATION. '...•.: 14-01-1

.~."" -
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14·01·2 ~uspension-G.eneralService ';. 14·01·2

DESCRIPTION,

Front Wheel AUgnment .
Wheel alignment measurements describe· the

angular.orientation\·,of the wheel/tire assembly and
the steering axis. Caster, Camber and Toe are the
three major, measurable, alignment parameters that
most" affect tire we'af and. directional stability.. A

.Qe~oriptiQn of thes.~ and other alignment related.
par~meter.s follo~~. 1~ ..'iS important to n~~~ that the.

yalues 'of tl1ese'~hange when a vehicle is loaded
and driven. Therefore, the specifications shown

. in this Section..reflect the static measurement of
aligriment.'req~Jred'so that the vehicle will have
an alignment when driven that is 'mos't favorable
for 'tire wear and directional stability.'

I:', .... ~ }

'. ~ASTER"
. ~:

CAMBER

'CAMESER IS A'TERM U'SE[{TO ",
DESCRIBE THE VERTICAL TILT OF .
THE WHEEL.'

STEERING AXIS

FRAME ANGLE
MEASURED'IN FLAT AREA AHEAD
.O~ .~EAR WHEEL~.

CASTER IS ,A TERM USED TO DESCRIBE 'THE VERTICAL .
. FORE-AFT TILT OF THE STEERING AXIS. THIS

.~. ::AXIS'IS"DEFINEDBY A:'l:INE'ORAwN 'tHROUGft'..·
THE CENTERS OF THE SPINDLE BALL JOINTS., .
RAISING (OR LOWERING)'THE REAR, WITHOUT CHANGING
FRONT RIDE' HEIGHT, WILL SUBSEQUENTLY DECREASE .
(OR INCREASE) THE CASTER ANGLE BY THE SAME
AM9uNTTHe" FRAME ANGLE,CHANG~S .. · ".

>.

POSITIVE
CAMBER

NEGATIVE
CAMB~R

• ~::. ... " .. I ~. TOE

WHEEL END GEOMETRY

F6651·2B

-d .

, 'TOE-IN
..e.......-_--:--,• POSITIVE

Tb'E-OUT
NEGATIVE·

: ... '

'. ~IDE.T07.~~~EL~N ' .',

......... -..

CAMBER:ANGLE' "
POSITIVE SHOWN '

\ ';' •• ~ f '".~ ......

--.J . SCRUB RADIUS
. ' VERTICAL .

NOTE:' INCLUDED ANGLE DOES NOT'
CHANGE WITH CHANGES IN
RIDE HEIGHTS OR FRAME ANGLES.

INCLUDED
ANGLE

STEERING AXIS
INCLINATION (S.A.I.)

, OR KING PIN
INCLINATION ,(K.P.I.)

........... ~-- .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



14-01-3

DESCRIPTION (~ontinued)'

Suspension-General Service

• ~ ['0 \, ..

Front Wheel AligQm,~nt Sp~cifica~ion,s
Vehicles withou'tAftermarl('e't ·Modifica·tio~s' ..
The follo~lng reflects vehicle alignments~ ,after
shipment from the assembly plant and prio(to any
aftermarket, and/or body-builder modifications.
Alignm~nt--can 'be checked at· any time to help
diagnose a,'~problem.. Always-,pe.rform an inspectipn
of the ';front end· compone'nts·; :and repair whe-re
necessa-ry,· prior to attempting' to adjust the
alignment. .to sp~cificatiori.' Refer to "Frqnt ,End
General lnspections'·'.

( ..

••• e, 1.':'o"J'

.,.-. ~

;;;:- ..

....

~.: .'

,"\,

: ~ ;"'::'

FRONT WHEEL AUGNMENT 'S~ECIFICATlON~ :~.-VEHICL~,S WITHOUT AFTERMARKET MODIFICATIONS

• No driver,' passengers or cargo • Full Fluids~ .
Vehicle condition for ' • No aft~arkef.equlpme"t or bQdy/chassis modifications. "~' ..
checking ~hls alignment , • ·,AII ~ire siies comparable to original equipment and set to specified pressure.

Front wheel alignment spec"'C8tions. .':.

Maximum Side-t~

Side Difference

Fro!'t WIJ~I- Rear Wheel-'
House House

.' ,Q~~ing OpeningModel'
Fl50' '" 4x2

camber Caster

-":5' to 1.5 1.0 to 4.5

Cam~r Caster,

Lean ' Dogtrac~ .',
(Side-to-Slde Height Differences ;,' Centerline

of Front-'" .,
T~e8d 't9,
Cent~rIJju~ ,.

Rear End of ~f Rear
Pick-Vp Box Tr~ad

F250
F350 . 4x2 . -.5 to 1.5 1.0 to 4.5

Fl,50 :BronCo' .

F350
Monobearri " .

F350 Super Duty
Chassis Cab'

4x4

,4x4

4x2

. 0.,0 to '2.0 1.0 to' '4.0

:O.0-t62.0 {5 to 4.5 .

0.0 to 2.0 1.5 to 4.5

0.0 to 2.0 1.5 to 4.5

1.00

LH minus (-t- 0.30 to
RH= - O.Z»

+ O.to (+ 0.30 to
to - 1.30

- O.Z»

15 mm
(5/8 inch) .

20,mm'
(3/4 inch) :~.'

·20 mm
(3/4 inch)

30 mm
(1-1I~ inch)

, E150 . 0.0 to 2.0 2.5 -to 5.5

E250/350 0.0 to .~.O 1.5 to 5.5

NOTE:, This -represents the pr~ferred; alignment for optimum tire life an~ vehicl~ peHormance with original equipment ,tire$.. " CF6652-2~

Vehicle'>with'Aftermarket: Modifications.. '..".... :,

Alignm~nt'graph$fqr 'S-ronco, E-150-E-350 and
F... j 50::":"'F-350 vehicle are provided' b.eIow, to assist
in ',chedkirig caster-and camber for various -rioe
h~ights due to the' additional weight" ,from
permanently attached' after-market equipment. 'The
graphs also show the maximum (or minimum) caster
and 'minimum 'camber to expect for a~ vehicle, at its
minrmlim" ride height~-'This )ninimur)l height is' an
indic.atio'n _.of the -maxjmum. weight, of the ~oqified l

vehiele with passengers and cargo, all0wable,for the
suspension. The GVW anc;j ~,'AWR's for your vehicle
may be less due to .I!im~~~tions of. <?t~er c~mponents,

~, .

such' as .tires. Vehicles with alignments beyond
these limits of maximum caster and/or rhh,imum
camber may be overloaded. '., '

" NOTE:'The graphs maximums and minimums reflect
the us~ of "zero" degree caster/camber adjusters
at the spindle upper ball joints. ,Check to see which

. adjusters have been insta'lIed, and their orientation,
and interpret the graphs ~ccor9,i.ngIY. The assembly

,plant sometimes installs a ~ifferent adjuster to
control alignment. The ,change may .also be the
'r~sult of a prior repair. '
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14·0'1·4
.. /.1'" Su~pension~G.eneral Service 14·01'·4

DESCRIPTION (C~.ntinued)',

F-SUPER DUTY
STRIPPED CHASSIS
(4x2)

BOTTOM OF FRAME· .
TO TOP OF FRONT
SPRING SHOCK; , .

. MOUNTING PLATE
AT CENTER OF

.SPRING

.~~

F-SUPER DUTY
CHA.SSIS CAB. (4x2)
BOTIOM METAL ~

JOUNCE STOP TO
. TOP OF SPACER ~

. FRONT SPRING
PLATE NOTE:
CAMBER ANGLES
NOT ADJUSTABLE

~~o~~~·
.. ::, ~8~g~ ~{O~EJtL ".

, TOP OF "SPACER·
FRONT SPRING

'PLATE" .

F-25O (4x4)
BonOM OF FRAME

:" T9 TOP OFAX~E

F-150 (4x4) BRONCO

BOTIOM OF SPRING
TOWER TO TOP OF
AXLE MEASURED AT
OUTBOARD FRONT
FACE OF JOUNCE
~UMPER

. '''C''

"~

'-150/250/350 (4x2)
BOTIOM OF S~RING

• . TOWER TO TOP OF
AXLE MEASURED AT
CENTER FRONT
FACE OF JOUNCE
BUMPER

. .~ ..

FRONT WHEEL A(IGNMENT SPECIFICATIONS - F·150, F·250, r:.350 AND BRONCO .WITH-AFTERMARKET MODIFICATIONS

. ',' RIDE,HEIGHT No~:ALLGRAPHS SHOW ONLY A NOMlNJ'L'UNE. THE TOLERANCE AWA~ FR~M THE l,INE'lS 1.0:0EGREE

CASTER,AND, CAMBER ANGLES·· F~150.(4x2)

CAMBER ANGLE RIDE HEIGHTS MM'~ CASTER.ANGLE·. :'

_1° 0° , 1° 2° 3° DIM. C (~H) L~ \3°, ' 4°, . 5°·' so 7.°,. ; ~ I

: . -.

7
(138.9) 140

'\.
V ,

/.
(128~9) 130

''\.
1/ '\

,j
(118.9) ~~O

.. ~
/:, '\

, .j
, (108.9) 110

'\..
/

,
/

(98.9fioo· '\.
- F.-- ~ ~ - ·(96) 97.1 - ---~-~-~,~

CAMBER ANGLE'
:RIDE HEIG'HTS MM ,CASTER ANGLE-,

.'D~M. C·
,.

,j ~' '1\
,'[I 110

1\....

/
100

1\- ..:.

I' 90 r+- 1° .

j
80

f\~. ...

• CASTER AND CAMBER ANGLES •• F~250 (4x2) ,CASTER AND CAMBE~ANGLES -- F-250 (4x4)

CAMBER ANGLE RIDE HEIGHTS MM ·CASTER ANGLE-

_1° 0° . JO 2° 3° · DIM. C (RH) LH 3° 4° 5° SO' 7°

I '\'
/

(110.6) 120
\.

j \.
/

(100.6) 110
\.

1/ .'\
- /

(90.6) 100
~

I
"

",/ ." " (80.8) 90.2
' ..

\.
/ (80.6) 90 \.

I
.(70.6) 80

\.
/ \.

"

CAMBER ANGLE RIDE HEIGHTS MM CASTER ANGLE-
DIM.·C

J
v I~ -

170

I ' :-

160

I ..:: -

.. / 150 .,., .

-:

y 140, . ",'.>{
- I

V 130
" '

"-._2° _1° . 0° .. 1° . 2° .3° . 4°-_ 5°' 2° 3° 4° 5~ 6° 7°
,F-SUPER DUTY CHASSIS CAB (4x2)

N.A.

, 0.0'

.-:-0.5,

, 0.06

.6""

,6.

7.0 . :"0.& .

- 7.25

F-l50 4x4 '
e'ronco

F~250 .4x4

'F-150',4x2 .

F-250 4x2
-F-350 4x2

:. F-Super Duty 4x2
F~350 4x4

.~*This' ~efl~s vehicles with zero-degree caster/camber' ../".'
-adjusters installed. '.'. ::: .
N.A:·~ Not Applicable , .

.~'For vehicles lower in the' front:
Measured Caster. + Frame I\ngle = Charted !easter

, '

• For vehicles lower in the rear: ..
Me~~ured Caster -' Frame .~_ngle· = Charted Caster

F-SUPER DUTY STRIPPED 'CHASSIS (4x2) : ALiGNMENT 'AT MAXIM'UM'VEHtCLE WEIGHT

Maximum Minimum
Ca8ter (deg8.) 'Camber (deg8.) ,

.DIM "C~'
CASTER ANGLE

4° 5° _6° 7° 8°

/ .1' 'J' '.
220

~ 200 I J I
,I J'

~ 180
/' /

c'
160 I

en / 'I 'J:
1-. ; 140::I: I I IS2

,'.

·w 120 I I I
~.:x:: 119
w

1~0
I .I I

~ 0
((,
w I J -/

"2" 1 Im--...:.J I, i' 'T

> / I I
I I I.

I

.~ I
. II

I '
I

I

,'. I

t :.~AStER ANGLE

.4° .5° . 6° 7° SO

110

140

. 1~O,

. 90

82.5 -- 8()~.t---+--fi-~-I------+----+------f
~ J

RIDE HEIGHTS MM.
D~M. C

*Caster with Frame Angle CF6653·2B
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14-01-5

DESCRIPTION (C~ntinued)

'Suspension--General Service

FRO'NT WHEEL ALIGNMENT SPECIFICATIONS 
E·150, E·250, E·3SO WITH AFTERMARKET MODIFICATIONS

'.' ,', NOTE: ALL GRAPHS SHOW ONLY A NOMINAl'LiNE;~::THE .
TOLERANCE AWAY FROM THE LINE IS ,1:0 DEGREE

- RIDE HEIG~t . ' .

. "C'"

Borr9M OF SPRING _ .' ~ J))1 :.
, TOWER~ .- ., ~P

FRONT RID~HEIGHT

..:-'

CAMBER .ANGLE . E-250 E~1sO'
L' . " f ~

E·1SO/250/350 E·350
CASTER'A~GLE*

I'

~:
5.30 5.50

S2P
5.00w. 4.80

:x:~
WQeCl.) 4.30 4.50
C:Cw
w:X:
-'u 3.80 4.00~.~
W
> 3.30 3.50

_1 0
.O~ 10 .~ 30 . 40

. r-.

. ,

AUGNMENT AT MAXIM~M_VE~ICLEWEIGHT ~

E-250 '
"'-E-_3_50__....- ·_S__..._..o ......"""'-'~~.~.o__~.

E-150

Maximum "Caster Minimum Camber
.' (degs.) _.. (degs.)'

S.O 0.0

.'

.*Caster- ~it~ Frame Angle'
• For vehicles lower in·the front: .~

Measured,Caster-t- Frame Angl~ '= Charted Caster

'. for. vehicl~s lower. in the r:~ar:

Measured Caster -=- Frame Angle = Charted Caster

CF6654·2A

..... If:
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1.4·01·6 Suspe:nsi,on-General Service..·· 14-01~~

DESCRIPTION (Continue~)

Toe ~
..: ~ .. ~

Toe is inten'ded to change slightly with .,rid~ ,heig~.t._, J '

to provide optimum handling and tire life ,\Vithir:ftneY -. ",

vehicle load range limits. It tends to change toward
toe-out as the ride height is lowered. If toe-is within.
specification for the vehicle condition described "in,
the specifications under, ",'vehicles, without
'aftermarket modification" there should be no ~~ed'

,': . ''',

, to r~adjust tge',.setting with varying loads. However,'
"if aftermarket ,'equipment that significantly affects
the ride height (Le., snowplow, second unit bodies,

,, ..tool.boxes) is added,' the toe .may need to be
adjusted. Toe should be maintained ~t the specified
setting '{\',ith the vehicle in the loaded condition that it
exp',eti.~nces·fbr more tha'n 50 percent of it~ use.

Dog Tra~king ,I •

All F-150-F-350 '(4'x2)'''(4x4), ,Bronco,·and· When a' "vehrcle with these' tread,· differences is
E-150-E-350 vehicles with single rear wheels . driven on a crowned rc;>ad the front may tend to ride
(SRW) have, by design, .a front tread that is wider ·higher up the crown than the rear, making these
than the rear tread. Front, tread is the distan'ce ,,' vehicles appear to do~track, aS'iliustrated below.
between the two front tires, and: likewise for th~ rear'. -', ~. .' .;.
The illustration' below, shows these 'aifferences. ' : -,: ,

18 mm (0.71 Inch)" F·150, Bronco

" ,
- • .... • ... ~ ., •• •.• I '.'

9 mm (0.35 Inch)F-150, Bron~,

~.." :-...

F·250 (4x2) ,
F·350 (4x2) , '

F..250 (4x4) ,', .~., .. '
E..150 - E-350 ,"

18 m"l.JO.7~ Inch)

..... t ' ~

F·250 (4x2) ..
, F..~50 (4x2)~';, ' ,

, F~250 (4x4r~:"
~ .E~.1.50 '- .E..3~O·

, ,~.!-. • f ".' '4

, :', '64·mm (2;~2,lnch)-

F..350 (4x4) 46 mm·(1.81 Inch)t F·350 (4x.4)., . .92 mm (3:62 Inch)'

CF6655·1A CF6656·1A

DIAGNOSIS GUIDES

Refer to Section 19-01, Roadability, for additional-
£?iagnostic Guides related to alignment. . .

~. r •
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Suspension-General Service 14·01·7

DIAGNOSIS GUIDES (Continued)

Refer 'to Section 19-01, ROadability, for 'additional Diagnostic Guides related to alignments.

CONDlnO.N·

• Vehicle leans to one' side

• Front bottoming or riding loW

~. ti'

>. • '. POSSIBLE CAUSE

1. Incorrect tire. pressure.. I

~ 2. Improper 'tire/wheel usage.

<' 3. Vehicle· overloaded or u'nevenly
loaded.~

4. Loose, worn or damaged front or
rear suspension' components.

5. Improper'spring usage or
improperly installed an.d seated.

6. Incorrect,fron~ ax,le. ride,heig~t.

• Lateral tilt out of specification
(Figs. 3,' 4 ~nd 5). ~',. .

'. 7. Incorrect re~r axle ride height.
• ' Lateral tilt out 'of specification

(Figs.. 3, 4 and 5). .

1. Incorrect tire pressure.

2. Improper:tire/wh.eel usage..

3. Vehicle overloaded or unevenly
loaded. 1 .

4. Broken or incorrectly installed'·front
springs.

. 5. Loose or broken shackies.

6. Distorted or split jounce bumper.

7. Incorrect springs.

RESQLUTION

1. Assure correct tire pressure for all
tires.

2. Install correct tire/wheel
combination~

3. Corre~t as required.

4. Visually inspect suspension
systems. Repair' or replace as

.required.
", o.

5. Correct as, required.

6. To adjust, refer to "Vehicle Lean
Correction" i~ this ~ection.

7. To adjust, refer to "Vehicle Lean
Correction" in this section.

1. C'orrect as required.

2. Install correct tire/wheel
combination.

'.

3. Correct as required.

4. Repair or replace as ~ecessary.

5. Tighten or replace as·',necessary. "

6. Correct as required.

7. Replace springs.

CF3597·2E
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14-01-8

DIAGNOSIS GUIDES (Continued)

CO~DmON. J',

..• Dog .tracking of rear ',wheels

''<:.- -

~ . '.

: ~," '~.~' , ~

• Shimmy or wheel .tramp ,

'. ''.

...' :.

Suspe~sion-General ~ervic, '

-1. Loose'or dam~ged front or rear.
suspension components..':

2. Loos~ rear spr~ng U-bolts~.

3. Rear springs improperly installed
on',~I~. . ... '" 'J

4. Rear spring center bolt bent.
<'.. .'

. 5. Improperly, installed front leaf.'
springs (4x4).

1. .Loose front axle pivot bracket
',attaching -parts.

2. Incorrect 'tire pressure.

3. Excessive tire sidewall deflection.

4. IrregUlar tirewe~r 9r tire si~es not
unifqrm.

.' ."'.,

5. Loo~e wh~el lug n~ts. _

6. Front wheel bearing adjustment.

7. Out-of-round ·wheeis.

8.," Out.;of...round tires~' -

9. Wheel and tire lateral runout not.
to specifications. . .

10.' 'incorrect wheel and tir~e balanci

11. Front wheel alignment (toe-in and
caster) out-of-specification.

12. Deteriorated radius arm bushing.

13. Loose, worn or damaged shock
absorbers.

14-01-8

.RESOL~ON

1.: Inspect, repair'or replace as
~equired. '

2. Tighten to specification..

3. Repair as required.

,4. Replace center bolt.

5. Repair as necessary.

1. Tighten to specification.

2. Adjust air pressure in tires.

3. Inspect, adjust air pressure and
replace as necessary.

4. Check front wheel alignment,
adjust and replace with same
size tires.

5. Tighten to specification~.

6. Adjust to specifications.

7. Replace as required.

8. Replace as required.

9. ' Follow tire and wheel runout
check - Section 18-01, Noise,
Vibration and Harshness
Diagnosis.

"

10.Bal~nce wheels and tires:

11. Set toe to specifications. Set
. caster to specifications on
vehicles with front leaf springs.

12.. Replace.

13. Tig~ten and replace as
, necessary.

14. Loose, worn or damaged steering 14. Tighten or replace as necessary..
linkage and idler arm connections.

15. Br~ken or sagging springs~ 15. Replace as required.

16. Loose steering gear mounti!'g. 16. Tighten to specifications.

17. Incorrect steering gear 17. Adjust to specifications.
adjust~ent.

18. Worn ball joints.

19. Wom spindle ,(king) pins.

18. Replace ball joints.

19. Replace spindle pins and spindle
pin bushings.

CF3598-2A
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14-01-9

DIAGNOSIS· GUIDES (Continued)

'CONDmON'

• Sway or. roll

.. ;

POSSIBLE CAUSE

1. Unequal load di,stribution (side-to
side).. '

2. ~cessive load or' body height.

',3: Incorrect tire pressure.

4. ·~o~se wheel ~Iug nuts.._...

5. Worn or loose stabilizer .'
assembly.

, -, t

6. Broken or sagging spring.-

7. Incorrect steering gear
adjustment.

14-01-9

RESOLunON

1. ,Correct as neceSsary;.

2. CQrreei ~s necessary.

3. Adjust air pt~ssure in- tires. . .... , .

,4., Tighten to ~pecifications.

5. 'Tighten or rep~~ce a~ .requir~; '.

6. Replace as required. .

7. Ac;Jjust to ·specifications.

. .-.~ ., --, • ~c

: :-. ! I . , ;..{ • ~

.INSPECTION '

,8. Loose steering gear'mounting. 8. Ti~hten to specifications...

-, 9. Excessive fr~nt or rear overhang. 9. Co~rect.as n~essary~

10~Broken· tie bolts on rear spring. 10. Repla~ as required..

CF3599-2C

J . ,. .- ~

:....... ,

.' ·Front. Enc( G,eneral In~pec.~ion; .~' . ,. .

· CAUTION: Do not attempt to' adjust' front wheel
"alignment withqut f,irst· making' a preliminary
.inspection of the~front·endparts,.and corr~cting,

where necessary_ .

Pri6r" to in~pection. fill aU "fluids :to specificati"on.
· Assure· spare tire*·or wheel', and related equipni,ent

are properly stored. Remove 'all payloadS and, any
excessiv,e accumulation of, mud, dirt, or rqad
de'posits fromth.~.chass~~ and .underbOdy. 'Inflate all
tires. to "the. preSSure.' specified; on the. Safety

. 'C'ompllance Certification Label (usually, located on
theinside'dri~er's door pillar). Check. both front tires
lmaking.'$.ure th~¥ are the- same size, ply rating, anq
load range... ·

NOTE: 'Codes k)entifyi~g the front..and. rear .spring
options and, springs··are.:,printed ,Ion. thee.·Safety
Standard Certification Label. If a spring .should
requite'replacement pecause it is damaged.or worn

" 'it sho'uld' 'be .replaced' only w~ith the' 'sarriepart as
· specified on the label. In rare instances, the spring "
., .codes wi.I' 'notrefl~ct the ~pringsas .i~st~lI~d du~ to ~

DSQ',optlon or, As~.embly Plant substitution. Ifa:DSO '
,9ptiQ.n r:llimber '.is shown ·on. the cert~ficati~~..IabeJ, _
the District Offic.e can estabhsh:wheth~rspnng~are
affected. If the factory-installed springs do not agree
with :the code printed on the Safety' Standard
Certification Label (right and left spring part number
should matCh), replace the damaged or worn spring
with anew spring of the same part number· as the
damaged or worn spring. It will not be' necess~ry to
replace the matching, non-worn or l)ndamaged

.spring. '

,
1. Inflate all tires ·to the specified pressure (cold).

, Check both front tires. They should be the same
.si~e, ply rating and load range. Refer to Section
11-01, Wheels and Tires-General Service.

. 2. Check for excessive wheel bearing erid play.
See the procedure in this Section. Adjust and/
or replace th~ wheel be~rings as described in

,t~e, ~ppropriate ~ection '~,~ ,Group 11:; ,

3. Check for. worn. or damaged 'spindle ball joints. ,
·Replace the' ball' joints as' described in the
.appropriate Section in· Group '1-4.

4.. ' Check for 'bent 'stee'ring lin~age or ex~essiv~ly
. worn joints. See the ~ppropriate S'ection' in
, Group 13. .

5.' Check the steering gear mounting bolts 'an~
tighten to the specified torque.· . . '. ,'"

6.. ' ,I~~pect the radiu~ arm tp,be'sure it is n9fb~n~.or
damaged.. Inspect the bush.ing~r~tth~ -ra9lus
arm-to-frame: attachment for wea-r and
:·Ioo~eness·. ~ep~ir 'or replace part~~s required.

7. -Check other suspension': c.ompone'nts for
, .1 • d'a.mage. ..' ,,: " .~.. . .

8. '. Check' for' after~arket Ch~'~ges:' to '~te~ring,
suspension, wheel and. tire .:cornponents (Le.,·
competition, heavy duty, etc·~). Specifications in
this manual do not apply to vehicles with these
changes.
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14-01-10 Suspension-General Ser~~ce '

INSPECTION (Continued)

T'ire Rotation

,To,equalize'tir~ wear, tires may be rotated, but ":lot
until the. cause of unusual or uneven tire wear is
determin'ed and corrected. Tire rotation ,'is

" rec9mmended' every ·8,O.00~1 ~~OOO km' (5;000-7,500
.. -miles).

NOTE: Tire 'tread,'.wears,fastest',i'n the first .5:000',
miles. Therefore'it is ve~yimportant'to, perform the
first rotation within. 'the"specified, mi~e~ge' ran'ge to
minimize unev.en wear. 1~

~3342,1B

RF.GULAR SPAHE

LF RF.

,,0
r,

o
RR

5 TI RE ROTATION fOR use
,WITH:REGULAR ~PARE

RR
" .~

4 TIRE ROTATION

LR

Front Wheel Bearing En'd Play Inspection

Raise th~"ve~icle until th'e tire clears the floor.

Grasp each 'front'tire at the~ front and', rear: ,and
push the wheel inward and outward while lifting the
weight of the tir~ off the bearings. Make sure the
wheel rotates ,freely and that the brake ,pads are'

'. retractedsuffici~ntly to, allow rpoyement of ~he
wheel assembly. " , ,,' ,

If thewheel/hub-roto~ is loose on the spindle ot
does not rotate freely, ,adjust the wheel bearing~ as
outline in the appropriate-Section in Gro.up ,11.' .

YVith 'the 'v~hicte ~ resting .on ,th~ 'grol.;Jnd, ':,parking
brake fully applied, have someone turn "the 'steering

,wheel ,back and forth 360 degrees .and watch for
relative:motion of the studies in,thesteering linkage
ball sockets. Excessive verticle motion of the,studs ·
relative to the sockets may indicate e><cessiv~wear.

Also 'watch for a loose steering gear attac~ment to,
the frame~ Another method is to raise the front tires
'off the ground, grasp the tire at the front 'and rear
and watqh for exce~sive~,playin the joints while trying
to steer the wheels., Steel, reusable, join~s can be
checked for exces,sive wear ·by measuring' the
torque' it takes to turn the stud. Remove the tapered
stud':from'its seat and thread the attaching nut back,
'onto the stud'. 'Turn the stud with an in-Ibs torque
wrench and note the torque to tu.rn th~, 'stud. New
~teel joint~ will take,near 40 in-Ibs to turn the,stud in
the socket. 'Good, used joints will snow,5 t,o 40 in-Ibs
and a joint with excessive play will be below 5 in-Ibs:
Some joints 'reduce 'to near 5 'in-Ibs in the first 1,000
'~iles of qriving and 'stay there for ,the life· of, the
vehicle."Only 'replace if it reads ,below 5 -in'-Ibs.

Upp~r 'and L()wer Bali Join{ Inspection

F-Serie~'T"';,in'-Bea~.front Axle Equi~'ped',, '
with Joints :,: ~,~,~. \,.' '" - . ' , ',..' '

" Prior to perfo~,mingany'ball joJrit'inspection, adjust'
the front wheel beatings a~, described" in' the
appropriate ,Section of Group 22, Wheels and Tires.

.. -. '. . ...., .... .

1. '. Raise' the"yehicle and place,safety stands unger
. the'l-Beam axle beneath the:sp'rin'g' as'shown

below. " '

2~ - ,Have an assistant grasp,the lowe~-',edge of the
. .. ,'tire' and move the wheel in, and out

3. ", While. the i.vheel is being moved, ~bserve ,the
. lower spindle ann arid the lower part of the axle
j~w.:' ,," , ", ,.' ',',

4. " A b.194~m (1 /32 inch' or gre'ater 'mov~m,~nt
~, betweeil the lower' part of the axle jaw, and the ,

'lower spiDdle arm indicates tt~at the "loW~r bal,l . ,
; , ,: joint ~l:Jst 'pe', repl~ced. , .. ~ .' :.

• 4 ~ ,

/',
, ~,

, '\
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INSPECTION (Continued)

5.' "For checking the 'upper ball joints, gra'sp th~
upper edge ·,of·the tire,and move the wheel in
and out. A O.794mm: (11.32' inch) or greater
movement between the upper spindle arm and
the upper part of the axle jaw indicates that the
upper ball joint ,must be replac~d.,

"
1\
J \

PLACE SAFETY STAND HERE

Shock Absorber Checks
Both ·the hydraulic shock absorbers and the low

pressure gas shock absorbers are of the, direct,
double-acting type. They provide a continuous
dampening effect~ both compression and rebound.
These 'shock absorbers 'are of telescopic design
with rubbe'r grommets' at the "mounting points for
quiet operation.. The low pressure gas shock
absorbers are sealed'andcharged with nitrogen gas
to reduce shock absorber fade and improve vehicle
ride. The :shock .absorbers are sealed, non-

.adjustable units and 'must be replaced as complete
assemblies.

·'CAUTION: The ·Iow pressure gas shock
absorbers are charged with nitrogen gas to 931
kPa(135 p~n for 1 inch and 1 3/16 inch bore, and
1034 kPa (150 psi) for 1 3/8 inch bore. Do not
attempt to open puncture or apply heat to the
shock absorbers.

Before replacing a shock ,ab~orb,er,' check the
action of the' shock absorbers as follows:

'On Vehicle Tests
. 1·. Check the shock absorber· to be sure, it is

securely and properly in'stalled. Check the,
shock absorber insulators for damage and
wear.. ,Replace any worm or damaged insulators
,and tighten attachments t<;> the specified torque
(on a shock absorber whicn incorporates
internal i.nsulators, replace the shock

.absorbers). T'ighten shock absorber,
attaGhments to· specified torque ,in the
Sp~Cificat,iqns Section of, each Suspension
Group..

2. 'I~spect the shock absorber for evidence of fluid
leakage. A light film of fluid is permissibl,e. Be
sure any \ fluia observed is not from sources
other 'th~fl the shock absorber.

. ~ . . '-"

;,Replace the' shock 'absC)rber,if i:·leak~ge is
severe.·.' 6"; ~:.

3. '. ,D:isbo,nnect the la.wet e~d of the" shock
,,~' "absorber. ,Extend and,' compress the,' s~ock

J ' , absorber, 'as fast a's' Rossible, u$ihg as much
: travel ,as possib.le.,'Action s,hould" 'become
" ~mo:oth and uniform throughout each stroke.
;' Higher resistance,. on·,.e·x,tsflsion than, on
-compression 'is a. normcfl corl'dition. Faint Swish
noises ~re als,o normal. Ensure- that 'the part '.
nu'mbe'r ,of the replacement is the 'same ,as
:',th,at of the original shock, absorber. ',"

~ t • • 1 , '. • ... ~. •

Vehicl'e Lean Check

F-150-F-250-F-350(4x2), F-150 (4x4) and
Bronco

Side to side vehicle lean should be verified by
measuring the fender lip to ground dimensio'n before
beginning diagnosis and service actions. Normal
acceptable limits are:

• Maximum of 16 mm (5/8 inch) variance between
left and right front wheel lips to ground.

• Maximum of 19 mm (3/4 inch) variance between'
Jeft and right rear wheel lips to grc;>und.

'Once' a lean condition has been verified, the
following procedure s~ould be' followed to resolve
the condition:

1.·. Plac~ the vehicle on a flat, smooth surface.,
Vehicle, should be inspected for any heavy add
ons that may cause excessive weight, on any
cdrn'er of the vehicle. Vehicle should be empty,
fuel tanks should be full, no cargo in the pick-up
box· or rear body section of Bronco, such as
tools, equipment or debris. Vehicle' must be
setting on the wheels ~nd tires and not a hoist,
jack or jack stands. ,

2. Check all wheels and tires:

• Wheels must be same size and design, right
and left side on each axle.

• Wheel size and design, tire size and tife
design should be as indicated on the Vehicle
gertification Label.

• Check air pressure of all tires; infl~te to
specifications indicated on' the Vehicle
Certjfication ~abel. ' '

3. Check front and rear suspension. Make sure
the same spring is on the left/right front and
left/right re.ar. The front springs have 1.0. Tags
indicating the part number. The rear springs
have the part number stamped on' the bottom
just behind the' U-bolt attachment. '

'4. Jounce the vehicle's front and rear suspension
to normalize the vehicle static ride height.·
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INSPECTION (Continued)

-Suspension-General Servic~' 14·0·1-12

5. Measu're the..heightof· the right,.and·left 1ender
lip .openings as shown in the specifications
~harts .in the description ~rea of t~is $ection,
dim~nsiQnsA and ·S,.noting dimensionso'f each
and' side-to..;side,1 differences.' If 'these }
diffe'rence~ are ·gr~a~er·,1than "1 E) mm (5/8 'i,nch)
'between'left or righ~ front'andlo'r 19mm·(3/4
inch) between left arid right rear, aoj~stment
can: be P~.rfo~nied·.foIl6~ing·:the procedure

. u~d.¢r ..A9jystm~nts 'fnthiS; ~~.ctiQ(l. -:: . . -
NOT~.~ 'AII ..yehicles' are ~xpecte«( 'toexhibit·a· slight
lean. caus.eq, py ·differenc~~·. ·in.-sid~-to-siqe ..·~eight
distribution gener~ted by various .option cont~nt.

~:. . .... -, .

• ..•..'" ',.: .J ,',

:. The foHowing flow.cti~rt has been de¥~loped to,help'
diagnose Jean .con.cerns due 10 pos'~ible
suspensions' involve.r;nent··

,..' .. - '.
. .... " 'SIDE-lO-SIDE LEAN-

F6657-1A

~ • ,. I

.~ ,,; '. '

." .,' .' .... ;- ....

,. : .1

,# ..

.. ~. . . '-

~ .

."\," .

, ~.

. ~::.. .' " :

'. '. '~.

",

.~:.. .r • '... }~. ~

. .. " ~ .. ,.

'J . #-_ ~,"' ... : '

s:. " ~..:~" 4

~.~. "- "

.....~ .
'f••

i ' .

;.: "', .I ...~-·'. " ....

.\ .

't........ ~

.'. 'I'

\'..

. " \': "

. I

". ~ : . . "'\, ~ .. .o"

~-, tt.... # , " ,,'

, .

- .. ~..' ,." .. ,-
',.. .'O.. r ,. ~

,.... ~'ro' • I , ~. = .

I';,..

•., ... 4., ~ .. .

.i· '-.
, .~ ~ :'!'0;-'" ~

'J '.:.
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t4·01~'1~ Susp~ns~on""Ge.!ler~1 Service ·14·0·.1~13 ,

INSPECTION: (Continued)

V.rify lean by m.asuring f.nd.rlip to ~
ground distance. Dim.nsion A It B 'shown' on
St.p-S of Vehicl't.an Check

CF7276-2A

Lean is not caused by
susp. components so springs
should not be replaced

No:

FOR DIAGNOSIS qNLY -

,.

Remove and Replace
the ·'ow sid." spring
and recheck the ride

hei ht

V.hicl.lean is caused by
.unequal weight distribution

, due to v.hicle option control
. Springs a,. O.K." .

;- .

Remove
Weight 110....---__

Add w.ight to th•. light 'si~.,' ,
~---t ,of the v.hicl. to balance th...· ' , .

,sid. to side w.ight distribution

Switch Springs from'
Side to Side

No

easur. w.ight of vehicl. at each wheel and
check the side to'side w.ight diff.rence

Yes

. Contact your FSE to " .~
. discuss other lean contributor

• Mak. sur.. the same springs are. used on .ach side of.th. vehicl.
• Inspect for loose, worn, damaged suspension components
• Mak. sure all tires have pr~p.r tire pressure

Yes

No

M.isur. f.nd.rlip .to ground. .
. distance" Dim.nsion Aand B shown
on St.p S of V.hicl. L.an Check.

M.isure distance b.twe.n axle and frame
,~ at location. of jounCe bumper.

No

Install one shim on ,~Iow side" of.
. "vehicle(D9TA~5742-AA) Refer to'
Section '14-31, Rear Suspension teaf
Springs. This action wil~ adjust the

vehicle atiout 3/8" of an inch
Note: Adding more,thin 1-shim can a~ect

the fatigue ,life of the spring .

Done

DAVE GRAHAM INC. - 2012 
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',,14~01-14 'SuspE!.nsio~-General Servjce 14-.01~.14

ADJUSTMENTS

.' ". ~;~

Front Wheel Alignment Adjustments'
Refer to the specifications charts' in the'

Description area· of ·this Section.~-="~

After- front wheel alignment has been ·.checked, .'
make the necessary adjustments as described ." '. :.'.,
below. ~ . . : . '.. .... " .' I

CAUTION: Do not bend' axles or' radi·us. arms to', -". '
change ·alignment. ; '.

. <. ,tf #" ~ , n..

.':'....~' .f:,,#- .

- • - t ~

Caster and"Ca'mber Adjustment .....
E-150--E~2S0-E-3S0 .

Camber is not~"adjustable 'on Econoline. The ,installing an adjustment cam o.n>the-bottom of·the
caster angle can. b'e ,adjusted, wt~h 'the use of p.... .; '-'front radius arm. Its intended use. is 'to' provide a
service kit (E5TZ:~~K064-A) ..or,equiyalent. . ..... . ." __ .m~thod to correct side-to-side caster- splits. Refer to

This kit IricfLJ,d~·s·. C..otn·pl~te instructions for .,~. . I .SectiC?n .19-01, Roadability. . .
increasing caster in .1 (? degree increments by

, ,, ,.

Camber Adjusfrrtent ~.'.~.

Bronco and F-1'SO-F-250 (4x4)

Camber adjustment 'is provided by means of a
series of interchar:lgeable mounting sleeves
(camber adjListers)for'tfie upp~r ball joint stud. Our
sleeves are available -,in,. 1/.2 degree camber
increments, ··providi.ng ·;a;:,3 'degree range of
adjustment (from 1-1/2'degr-ee ·negative· to 1-1/2·'
-degree positive)r.., ..

: ~ .
........ c· ..

-to·'... - ....., ','

F2852·2C

" .,

, . STEP IN SLeeVE FOR
·ENGAG.EMENT.OF 2·JAW
PULLER WHEN NECESSARY

',' • .. .' .FOR R.EMOVAL·

~'"

.:\ )'<'1

.' . ..SUPPORT COLLAR WI TH
~ ~ , • INTEGRAL INDEX ING' LUGS

we'L'DE't> TO AXLE ARM STAMPING

SLEEVE AND,SUPPORT COLLAR
AXIS (ALSO THE 8ALLSTUD AXIS
WHEN'OO CAMBER SLEEVE IS
INSTALLED)

~-;-------AXLESTAMPING

~ ANGLE AT.·WHICH SLEEVE v
HOLoS BALLSTUD DETERMINES
CAMBER -

~----.

..0: tBALLSTUO (COMPONENT

qF ~.~~~ ~?IN~! A~E~BL Y)

; .

, "','

SLOTS IN SLEEVE ENGAGE LUGS.
. TO PREVENT ROTATION OF SLEEVE,

WHICH WOULD RESULT IN
CHANGE OF CASTER ANGLE

'11/",,.1:',"" -

SPLIT IN SLEEVE
ALLOWS SLEEVE TO EXPAND

, WHEN BALLSTUD NUT IS
TIGHTENED, LockiNG SLEEVE

AND BALLSTUO IN LOC~TION

DAVE GRAHAM INC. - 2012 
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,14-01-15

, ADJVSTMENTS' (Cqntinued)

Suspens,ion-GeneralService 14-01-15

1~' ." M~asure . 'camber with availaqle.~alignment
equipment. If camber is out of, specification,

. . .' p~oceed. to Step 2.' '. '

2. Raise, vehicle on hoist and remove the front
wheels. .. : '

3. 'Remove th~::upp~r',ball joint cO,t~~r pin and nut.
. 4. Loosen the,lower ball jbint 'nut to the end of the

stud."",·'"

5. Strike. the,ins'ide of the' spindle,near',the upper,
and lower ball joihts to preak the spindle loos~

." .-from~the' ball joint studs. , "

'6. Remove the· camber apjuster sleeve. If
,r~qul~ed, us~, Pitman Arm Puller T64P-3590-F '

, ,or equivalent to, remove the ~djust~r 9ut of the"
'''spindle. ,':, "

~ -;. I'nstall the repJacemenf service" ~djuster~,
,. .-.... ...... .

• ,To'increase.camber (more positive) point the,
arrow on the adjuster outboard.

'.:. . .. -:' ,". ..

,',~ ,..... TO,,:decre~~e camber" (more negative) poin~
: :,' ,the arr9w'o~' t~e, adi,lJ"st,er inboard. "

8. ,,' Re.move 'the, fower ball stud ..nut and' apply
Loctit~ 242 or:equival~nt to the ~ow~r stud.

:,9. 'Hand start th~ lower nlit-and partially.tighten to
54 N· m (40 ft-Ib). .

. J O:lnstall.'th.e n~w;~pper nutand tighten to 115-135
N·m '(85;.100 ft-Ib). Advance the nut to the next
castellation: atid 'install 'a new cotterpin. '

',11.:' Finish-tightening the lower nut to 128-149 N,· m
",' - -, (95-11 0 ft-Ib}.~',:, ':' ,

,,12. "Important: Excassiv~. spindle "turning ,efforts', .
"~ cauSing poor steering returnability, may result if
th~ fastener tightening, sequence described in
,Steps 8, '~ an,d '11 are,not'followed exactly.

:;13.' Reinstall the wheel' and lower the vehicle.

14.. Check, camber' and set toe per 'alignm'ent
~ pr9Qedure.

Caster, Adj~stment ' .
'Bronco and "F-1S0 (4)(4l

,Caster is not adjustable oil Bronco and F-150
.,(4x4) vehicles.

Caster Adjustment
F-250(4x4)

The caster angle on the F-250-;,F-350 with a le~f
'spring type suspension can .be adjustedpy inserting
,a shim between the spring and axle. $hims are
'available from Servi~e in O,degrees, 1· degree and 2
,'degree increments: The 0 degree 'shim is used to
.adjust',siqe. to side height. .

~ .... , ~. .....;.'

':1. To adjust caster, raise.Jhe·v.ehicle':and support
,."the fronl'axles on safety stands. '.~

NOTE: If possible, caster adjustme'nt should always
be done on the right front axle to avoid changing
front driveshaft alignment.',

2. '~'" Loo'sen U-bolt nuts and se'parate'spring from
, axle. Install caster shims"between spring and

axle. 'Position the thin edge of the shim towards
',' the front of the vehicle to increase caster, thin

.edge to the rear to decrease caster. .'

NOTE: Caster shims installed on the LH axle will
change the front driveshaft angle.: If acaster shim is
used on ,the LH axle, driveshaft angles must .be
checked and conform to specifications. in. Section "
15-60, "O(iveshaft General ,Service. Always attempt
to correct side-to-side caster variations by adjusting
the. RH axle caster: - , '

, Tighten U-bolt nuts until all nuts cont~ct cap.
, Tighten nuts to 142- N· ni' (105 ft-Ib). '

Caster and Camber Adjustment

. F-350 (4x4) Monobeam Front Drive Axle' and
'F-Super Duty Monobeam Non-Driving Axle ,

Caster and camber are not adjustableo~ F~350
(4x4}·or on the ,F-Super Duty..

Caster and Camb~r A~ju~.~merit

F-150~25.0-3504x2 with Ball Joint System

Caster and camber adjustment i,s pbss,ible 'with
service adjusters available in the 1/2 degree, 1
degree, and 1..1/2 degree increments. One ~djuster

is uS(3d to adjust both caster and camber as
'described below.' '

1. ,Measure vehicle caster and, ca'mber. Refer to,
the alignment charts in the Description pO,rtion
of this Section to determine if the vehicle· is
within specifications. Note any difference

r between the actual measurements and the
specification. This inform~tion will be used to

.seJect the correct service adjuster.

2.' Refer to the chart fo'liowing this procedure.:
Using the information from Step 1 select the'
correct service adjuster. Note the orientation of
the slot required to obtain the correct
alignment. .

~ Example: If caster and camber together must be
reduced 1 degree at the LH wheel, select the 1-1/2
degrees service adjuster and orientate the slot 315
degrees' from the straight-ahead position in the
vehicle.

If the same adjustment was re.quired for ,the RH
side th~ orientation would be 255 degrees from the
straight-ahead positiori~ .. v, .' " '

In all ,cases, select the service adjuster that will bring
the alignment into specification' with the smallest

, .. ' side-ta-side variation (minimize caster ano camber.
splits). .
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14-01-16 Suspen~jon~GeneralService 14-01-16

ADJUSTMENTS (Continued)
n t'

..-,

3.
4~

5.

Remove tbe·front wheel. '
- ~ , _... . .'. r.. : .. "

Loosen the pinchboltat the ',upper ball joint and
pry the adjuster out of 'the axle with. the blade.of
a screwdr.iver. If req~ire.duse Pi1man Arm Puller
T64P-3590-F -t or equivalent to' remove the,
adjuster. ,.,' .... , '.

• •• JI, •

Inst~lI·the ,new service adjuster. Orientate th~

slot as.specified in the follo.wing 'chart., A ·1 ~1/2

" ,!n~h .soQ.k.etJ~~Y b~ used, tq rot~te th~ ,~djuster
. Into position.. , I '" ' , .,:, , ,'. '.. -s- ." ,/..... " '. I

. 6,. Tighten th~ pinchbolt to' 67-88 ,N:·~m·," (50-65 .
./t-Ib~).,>.'r ..'~~:, . ,. ',,'

7. Install the 'front wheel.

8~. ,Check· ali~:~rnentand reset to~ tq specificatio~.~

...:./- " " , " <.", '- :.' . t I

I' ~ '" !' • RH Axle .~ .. ~ '., ' ,'

O~

.: 0+1.5 .

+0.5,: _"

camber change "
_, .. (Degrees)

:"0.5 0'

LHAxIe

'camber·.~nge , Cuter Change ,
,:(Deg~) (Degrees) ,

,0

o
, 0

,Position Slot
In Axle ..

~ ,(Deg,.~

l-1/2 -

" 1/2

ServIce Adjultir lW»e
, -.(Deg....) ,

1/2 1 , 45 -0.25 " ~ .. +0.25. : +.0.25' '

. 1 - ".45 ..- ~'-0.75 +0.75 +0.7~ ,.' , .+0.~5

1-1/2' , 45 '-1.00 + 1.09 " ',:+1.00

1/2

, 1·1/2'

·1/2
'1

,90 _',

90
:" ~

135
.135 ',t

o ' .+0.5

o +1.0

O' - +1.5

+0.25 +0.25 .':; ·r
'.+O.?5 : +.O.?5

0,

,0

.Q

'-':9.75

~: +1.0

, + 1~5

, +0.75

1-1/2 135 + 1.00 +1.00 ' -1.00 .~+ 1:()O

1/2

1·1/2 . r 180 "" " .~

. 225 .

+0.5 9,
+1.0 ' .. 0

. ' :+ 1.5 " . :~ . 0

+0.2~ , ·;-0.25 ,

•• r' -J.o.'" ,." ,0··'

o
<",- 0.25 . " " '

, ,1

'1·1/2

225

225

+0.75 -0.75

+J .00 ' ';-' .1.00

-0.75,

.-1.00 ,;. : ",'::"1.00

1/2 270

270' . .: ,0· . ,~ '~ 1'.0 '., , ",' : '-.p' . '-: 1.0,

1-1/2 .,?-70 '0'- "':'{5 -1.5
" 1/2

1-1/2

315 " ....

315 ' .

3~5 :".

-~O.25 -0:25

-0.75 -0.75," .

-1.00 -1.00

+0.25\

+1.00

.' ..
".f.

".J.
FRONT OF VEHICLE .

. NoTE: The hole is centered on a zere;Hjegree
. adj~ster - not offset as shown. .~

. . ~. . ~ -....

NOTE: The assembly plant sometimes builds
vehictes with, .adjusters that are not zero- ~

".': degree type to CQI1Iroi align~t., this _ ..
showS the alignment changeS that will .'
occur if 1he vehicle was originally built With

,zero-degree ,adjusters. ANlays·<=heck to see
,' which ~uster haS been. i_led (and it·s;
\,~), before making ct}anges. " ",

'/

",

I

6<>' " ' I',""

.;. >,.. , ., ': ',: '.:

.~ ~ ...

,TOP VIEW OF CAMBER/CASTER AOJUSTE'R.·
(PO~,I:nON_ SLOT IN AX~. TO OBT~I~ QE,~I,~E~. ALlG~MENn ' ..' ~"

- , ..

. t' l

~ ....-.

".l_ 'w •

.' : ;.~.

. ~.~,......... .. ." .

'\ "<'~ ,::' , ,. -. t." ~, :'; cF5729-2B
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14-01..17'

ADJUSTMENTS (Continued)

Suspension-General'Service

/

14-01-17

Checking anc:J Adjusting Toe Alignment :
Refer to toe' specifications for F-150-F..250~F~

350 and Bronco and E-150-E-250-E-350' in the
Description area of this Section.' .

Clear Vision is a term used to describe a level or
well cent~re.d .steer~ng. whe~1. .

The F-Series and Econolilie steering Ii~kage has
adjustments in both the tie rod and the drag link.
First, remove the horn pad and insure' that the
steering wheel is properly installed ·as described in
Section j.3~06, Steering Column-Shift Rod. If
correct, turn s.teering wheel ·from stop to stop to
determine the' center position. Return the steering
wheel to ,the center position and lock in place using
a steering wheel ,holder. With steering:'wheellocked
in place, 'set toe tp correct specification.

. E·'. - E~ _. E-3S0

, AFTER SETTING TOE, THE TWO CLAMP'BOLTSINUTS
ON THE ADJusnNG sLEEVE MUST BE POSriloNED
WITHIN A UMIT OF 4& DEGREES (PLUSIMINUS) AS·
SHOWN WITH THE THREADED END OF THE BOLTS

. POINTING DOWN.
F-1. - ,.250 ~ F-3S0.- F-SUPER DUTY AND BRONCO

, .

1,. L,oQsen the clamp. bolts for,the adjusting. sleeve
.at each end ot the tie rod ,and ·link ass~mbly

.connecting t9 the. spindles.
2:' Rotate the sleeve u'ntil the'''correct toe

alignment is obtained.
3. .With .the clarrips4.76rnm (3/16 inch) from the

end of the sleeve on (4x4) mo'dels anq centered
between the adjustment sleeve lock ring nibbs
on 'F-150~F-250-F-350 'and F-Super Duty

~~(4x2) .and "E-150~E-250~E-350 models,
'. . position the bolts as shown below. "
NOTE: Lubricate clamp fasteners prior to tightening.
4~' Recheck the toe alignment'lo make sure no

,.'changes occurred as the' clamp nuts' were
tightened. . .':~ t

F-8UPER ~.
.. j .......

RIGHT .'
SIDE CLAMP

VERnCAl

~ 4&' '.'
FRONT OF VEHICLE

.. AFTER SETTING TOE, THE CLAMP BOLTINOT "
. QN THE. RIGHT: (TE ROD)' ADJUSTING " .
SLEEVE" MUST BE POSITIONED WITtM "
A LMT,OF 45 DEGREEs (PLUSIMINUS) AS .•
SHOWN WITH THE THREADED END, ," .
OF THE BOLT POINTING FORWARD. " .' · . \.

~
FRONT" OF-VMCLE

('LEFT SIDE
',ClAMP .

AFTER SETTING TOE, THE TWO CLAMP SOLTSlNUTS
ON EACH ADJusnNG SLEEVE MUST BE POSITIONED
WITHIN A LIMIT OF •.DEGREES (PLUSJMINUS) .
AS'SHOWN WITH THE THREADED END OF THE BOLTS
ON THE LEFT HAND SLEEVE POINTING TOWARDS1lHE
FRONT OF THE VEHICLE AND THE THREADED END OF
THE BOLTS ON THE RIGHT HAND SLEEVE FAQNG '
REARwARD. '

AFTER SETTING TOE, TIE ClAMP IOLTJNUT
ON THE LEFT (DRAG aMlO ADJUSTING SLEEVE
MUST BE POSITIONED WITtIN A LNIT OF
.·DEGREES (PLUSlMlNUS)--AS SHOWN
~,ntE THREADED END OF.11E..
BOLT POIN11NO FORWARD.

F3Q22.2D '

. f'

~ r,.J~' • •

: '} ,
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14·01·18 Suspension-General Service '14·01·18

ADJUSTI\t1ENTS (Continued) ·

..... : ....,

Spindle Arm Adjustments
, The chart below'shows the degree position of th~'·

front wheels when checking the, stop adjustmen't
. angles.' ' .

Vehicle Lean, Correction

Front Lean .: ,
. .' .' ""' ,

Measure, the' LH and RH front wheelhouse
openings to ground as depicted in the Vehicle Lean

, Check portion of this Section. Refer to the Vehicle
Lean Test portion of this Section for the specified

. limits on their side-to-sidedifference or lateral tilt. A
vehicle 'within these limits would not· have an
objectionable lean appearance. However, if the lean
i~ objectionable perform., the following to adjust:

• Vehicl~s with' coil ,springs:

Steering ,Stop

.All F-1'50~F-25,b-F-350'(4x2)and F-Super Duty
and E-'150~E-250--E-350 models. have built in
steering stops which -cannot bealtered.'E-250-E- ,

, 350 models have'non-adjustable steering stop pins
which 'are pressed into the axle. These stop pins are
matched to, tir~ .size and may necessi,tate
replacement with qiffefent length, stop pins if the tire

, siz~,' ~s cha~g~d., ,', '. ':.... ,,' " .._ .". .

. F,~150-F-250-F-350 (4x4) models use's welded
in screw ~nd, .Iocknut "which ',is not adjustable. A
spacer cap is used with r·wide tread tires on F-1 50
(4x4). '

·If the side-to-side differencer,is less'than':1:9mni
($/4 inch), in~tall a 6.35mm (1/4 ,inch) Service Shim .
(PIN 38~117-S2)u!ld~r.~h~'lowerspring seaton the,
'low side. ~o more than' Or:1e shim is t~ be ~c;Jded.

~ If there isa ~ide-~9-sidedifference of 19mm (3/4
inch) or mqre'remove the high side spring from"the
vehicle. and compare it with a service r~placement

p~rt :h~vin~ the"same part number. '. ':".

.. 'If the -free height of 'the original equipment spring
exceeds the free height ofthe service'part by l3mm
(1/2'inch), install the service 'part in this location. If

. the~ free he.ight of the original. spring is less by at
least 13mm (1/2 inch), remove the low side spring.
Compare the service spring to both of the original
sprints and, select the 'two ,s'prings '"most. evenly',

,'matched. I~stall the higher spring at 'the low side..

',. "Vehicles ~ithfront" leaf springs.

A service shim is available that installs between
the spring and the ~xle.

Rear Lean .

A side-to-side lean at 'the rear of the vehicle, can
be adjusted by approximately 10mm (3(8' inch) by ,
installing ashim between the rear spring and axle on "

. the low side of ,the vehicle. A "low at the rear",
'vehicl.e can be raised approximately 10mm (3/8
inch) by Jflstallation of one s.him on ,each side. Use
the following ,pr0gedu~e to install. the ~him (D7TZ-
5742-AZ):' ',' ~ .,'.

1. Raise ih~ ~ehicleirame until the -weight is off
the rea(springs"but with the tires still touching
the floor. ' ,.

2.' . Loosen the ,·spri.ng "U-'bolts to allow the axle to
separate from th~( spring approximately 13mm
(1/2 inch). . .' . ~ . .

3. ..Position the shim (D7TZ-5742-AZ) between the
sp'ringand the"spring seat and with the tie bolt
he,ad, through I the- hole', in the shim'.. On 4x4
vehicles,""P9sition'the shim between~'the rear,

, ,.,sprin.g -a'nd axle.spacer•.Tape may be used to
,::h()ld·t~e shim,in' position.' " .. ' , ..

4. 'A~sure :that the 'spring leaves a~e properly,
.aligned and the spring U-bolts' contact ,the
edges of the 'spring assembly or axle'seat.

5. Tighten the spring U-bolt sufficiently to 'assure
that the spring tie bolt head: that exte'nds

, through the shim enters the hole in the axle
seat. '

:6., Tlgh~en U-bolt nu'fs to 102-135 N·m (7~-100
ft-Ibs) on F-150 (4x2 and 4x4)/Bronco and

.E-150-E-250-E-350 and' to 204-282 N· m
(150-210 ft-Ibs) on F- 250-F-350 (4x2) and
E-250-E-350.

-, Spindle Arm Stop .
'Angle - Degrees* '

Kingpin Ball Joint

'. ~.8,.,. 36.8

" ,35'.0 35.0
;'.

- 36.0Q)

- 33.4

- 30.3.--
, .

, '. . CF2364-1J

'::. ;.,

Vehicle ~p8 ,

F·150 (4x4)' Regular Cab, Super'
Cab and Bronco

F·250 (4X4) Regular Cab, .super.
Cab and Crew Cab

F-250/350 (4x2) RegUlar Cab, '.'
Super Cab and ,Crew Cab,

F-150 (4x2) Regular & SuPer C~;"

F·350 (4x4) Regular Cab, F·250·
. HD (4x4)

, *All stops are non-adjustable:
CD34.0 with 1~~5 size tires.,

)', ,
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SPECIAL SERVICE TOOLS

.. Suspension-General Service :.', ,~ .

.... J

Number DescrIption Application ; ."

081.T:301q-S .'. BaI~ JO,i~t.~e-'.no.v~ng T~I F-l§O (4x~) with ~~mped Twin '-Be~m Axles. - R~m~val of ,9a~Rer Adjusting SI~eve

T80T-301o-A Batl Joint Tool F-1So-F-350 (4x4), Bronco Upper and Lower Ball Joints

'079P-3283-A Tie Rod Adjustment Tool Universal r :

TOOL-3290-D .. Tie Rod En~ Remo~er Uniy~rsal ....
T64P-3590-F Pitman Arm Puller Universal ','

T78P-5638-A Suspension Bushing.service set 6.7S'~ and 7.5" 4-Bar Rear, Axle Vehicles .""1" ; "...-,.';
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~ach spindle is· held in plaGe on the axle-by bail joints
· (F-150-F-~50 .4x2)· on I-Beam axles or a spindle pin'
. (kingpin) (E-150...;...E-350 and. F~Super Duty Series)
which pivots in bronze bushings pressed in the upper

· and lower ends, of the spindle: on forged I-Bear:n axles., A
thrust· bearing is ir:"stalled bet~een the ,lower end of the
~xle and the spindle to support the load on the axle. All
vehicles (except F-S~per Duty' Stripped Chassis and
Motor Home Chassis Vehicles) have a steering arm
which:ls an integral ,part. of the, spindle (Figs. 1 and 2).

"Tracking, .Bat ".
On the F:Super Duty Ch_~ssi~ Cab vehicles, a tracking

f bar is 'attached to the left hand side. of the # 1
.' ,crossmemberand to the 'right h~n9 side of the axle
'. I-beam il1board of .the· right.hand' spring pad.'
-. ... ,

Front Shock Absorber

, CA'UTION:. The low pressure. gas.'shock a~sorbers
are charged with nitrogen gas .to 931 kPa(135 psi).

. D~· ~ot attempt to' open, punctu~e or apply heat to
the shock abs~rbers. ' "

VEHic'lE APPLICA-rION
F-150-F-350' (4x2),-: E:-150-E-350and .F-Super Duty
Chassis Cab, C6mmercia~ Stripped Chassis and Motor
Home Chassis Vehicles. - .. .

DESCRIPTION

Front Suspension
The .F-150-:-F-250~F~359 (4x2) and E-1'SO--E-350.

vehicles use coil springs with th~~. two I-beam type fron,t
,axles. The springs are mounted betwee~, the frame·
spring pocket and the axle, (Figs. 1 and 2).
. 'The F-Super DutY Ch~ss~s Cab vehicle. uses two le~f

sprjngs; att~ched to a· solid I-be~m front axle. Tne,
springs are mo~nted to the' front a~le witt) U-bolts and
are attached ~to' the 'frame side', rails using a "fixed"
bracke.t at the rear and a moveable shackle at the front.
(Fig. 3). "

. .F-Super DutY Commercial Stripped Chassis arid',
Motor Home·.Chassis V~hicles use two- leaf· springs
attached.. ~o, a solid I-beam front. .axl~. The. springs are
attached to the,frame·side rails using a "fixed" bracket
at the front an,d a moveable shackle at the re~r (~ig. 6).

Front Axle
, " ' .,.,. .The hydra.ulic shock' absorbers and the low pressure'

The 'F-150~F-2S0-F-350 (4x2) and E-150---E..250 . h k b b f h dO d bl . 0. gas s de a sor ers. are, 0 t e, Irect, au e-actlng
~E-350 vetlicles use two I-beam type. front aXles (one: .. type..They·provide a continuous dampening effect both.
,for each front wheel).·· One end of each axle is ~ttached: ,on ,compression and rebounq. These shock absorbers' ~
to the spindle and a radius arm, anq the other' end .'s . are of telescopic" design with rubber grommets at the'

f ,attached to. a frame .pivot bracket on the opposite.side mounting points fqr quiet·operation...The low pressure
.'of. the· vehicle. . ,gas shock ab~o.rbers ~re sealed and, charged with

F-Super Duty series vehicles use a..,solid J-.beam type. ' nitrogen gas to~ reduce. shock. absorber fade ~ and
front axle and is attached by .two. leaf springs to bo.th . improve vehicle ·rid~. TJ,e shock absorbers are se,a\ed,
frame side rails. The springs, are mounted to ·the axle by , non-adjustab'e units and must be replaced as complete

,U-bolts. '. ass~mblies.
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14-21·2 Suspension Front-TWin-I-Beam/Solid-I-Beam. ~

UPPER SPRING
SEAT-5A318 (RH)

SPINDLE.
3105 (RH).

"" ,FRONT OF VEHICLE LEFr AXLE

UPPER SPRING
. SE~T"5B315 (lH)

SPINDLE
3106. (LH) .

F4668-2B

FIG. 1- Front Su.pension-Twin I~Bea~ Alde equipped with Ball joi~ts-F-1,5~F-25O-F-350 (4x2) ,.'

. \

~ '. .. ..

,-.i..,,, ••

E·150 SHoWN
MAIN VIEW

NOTE:
CLAMPS MUST BE
INSTALLED IN POSITION
SHOWN ::t: 45°

RADIUS ARM-340S'

RIGHT AXLE .~ -=3~~~~~~--i6i~
3006,

E~250 - £·350 VEHICLES
OTHERWISE SAME AS ABOVE

. ,F3722..2D

. .

FIG. 2 Front .Susp,ensi0':l-Twin I-Beam Axle" equipped ~ith Spindle Pins-E-1SQ-E-25Q-E-3S0 ;

,.......

. ,
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. .

,:Susp~n~ion -. Fro.nt-r'win-I-Beam!~O~id-I-Bea~ . .

. FRONT SOUD
. "-BEAM

AXLE-3010

. LEAF SPRING
. 5310

) .;:
REAR SPRING

BRACKET
5341 (LH)

F6252·28

:FIG_ 3. Front Suspension-Solid-I-Beam' Axle Equipped with Spindle Pins and Leaf Springs-F-Super Duty Chassis
Cab " .'

3.·' Remove the' spring, 'upper 'retainer attaching bolts·
.or screws from the top of. the spring upper seat and
remove the' retainer.

• .r I A· • . ~ ...

1~ Remove the nut attaching th~ spring lower retainer
to the lower seat and lower insulator and axle and
rem9:~e, t,h¢ .f~tainer...; .' '.

··5~. SIqWly,'I6wer"the axle: a"nd rerDove the spring:

- installation-' " '. ";/ , ..

.1. PlaCEr the sp~ing in' PO~ltion" an'd 'slowly raise the
frofJt- a~le._ ,t" ~.'.' •

. - 2. Position t~he spring' 'Iower 'retainer over the' stud~ .
'. lower insulator (if so·:.equipped) and lower seat, and

." " ·insta.II',the ~ttachiF:1g·· nut,~,· , ..' ..

3: : Posifion 'the~upper reta.iner over the: spring coil and
.. . against"~he·· spring 'upper. seat, and install the

~ttaching. screw.' .

4..:' 'Tight~11 th~ upper retainer attaching bolt and' lower"
'. . retainer ,attaching nut to specifications w,hict,l'

follQw: . '.~ :: .
F-150 (4x2) ,

• 'Upper'Retaine~, 18.;24 "N -m (13~18 'ft-Ibs)

~ Lower Retai'ner, 95~135 N-.m(70-100 ft-Ibs)
•• ." '. ',lI' ...... '. ~. ••••

F-2~0-F-350 (4x2f

• lJpper Retainer,. 18~'24 N-m (13-18ft-lbs) :

'. ~ower Retainer, ~5~.135' N· m' (70-10,0 ft-Ibs)
E-150-:"7E-250~E~350. -

-1 • Upper ..R~tainer 28-40 N· m(20~30" ft-Ibs).. . :'

• Lower' Retainer 95-135 N- m (70-100 .ft-Ibs)

5. Connect .the shock absorber to the lower bracket.'
Install th~ lower bolt with head towards the tire and
tighten·· nut' 'as follows': E-150/250/350 55-81 N-m
(40~60\ft-lt:rs); F-150/250/350 70-100 N-m (52-74
ft-Ibs)..

6. ' Remove the jack an~ safety stands.

.", ', .
:REMOVAL AND INSTALLATIO~

Front Spring

.:F-150-F-350 '(4x~) ..and E~150~E-:35(j,'

Refer to, Figs:' 4 ~nd,7.

:.Removal ..' ~ . ,

1. Raise the front of the~ vehicle and. 'place safety"
stands under the ,frame and, a jack u'nder the axle..
R~fer to Section',50-04, Hoisting .and Jacking Light~ _
Medium-H(:3~vy, ,Pre-Delivery.M~nual, for hqisti,ng .
instructions." ~"~,~" ' .. ' ',,._ ' ..

NOTE: 'The axle must be supported, on- the jack
throughout spring, removal 'and' ir:'lstal,lation, and'
must not be permitted to hang by the brake hose.1f .,
the length of the brake hose is 'not sufficient to
provide adequate ,clearance for removal and
..installation 'of the spring, ~the disc brake caliper
must be removed from.the spindle .according to the
procedures specified "tn Section 1-2-24, '·Brakes,.'
Disc-Light and Heavy Duty-:-SI,iding Caliper. After
removal, the caliper must be. place.d on' the frame
or otherwise supported to pr~vent susp$nding the
caliper from the brake hose. These precautions are
absolutely necessary to prevent serious damage to
the tube portion of the calip.er hose assembly.

2. Disconnect the shock absorber" from the lower
bracket.

Front· Stabilizer Bar--F-150-F-350 (4x2), .
F-Super Duty 'S~ries a~d ~conoline ,.'

The front stabiliter bar is located forward of the-front
:axle and is attached to the I-Beam through a rubber
·insula.~ed link assembly. Stabilization is acquired
through torque loads trCilnsmitted to the frame side rails

. through the stabilizer ba~ a$sembly.' Ref~r to Figs. 25,
·26 and 27. F-Super Duty Chassis 'Cab-The front
stabilizer bar on these vehicles is attached to the rear of.

·the axle 'beam, and, is connected td each frame''-side'~ rail .
·by fnsulated ,link assemblies (Fig. 28).,' . .
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14-21-4 Suspension Front-Twin-I-Beam/Solid-I-Beam 14-21-4 '

FIG. 4 Front Spring and Shocl(' Abso,rber Installation-' .
F·150-F·350 (4x2) wjth Ball J~ints .

Installation
1. When installing, a new shock absorber, us~ new

rubbet insulators. Install the lower washer, and
insulator on the stud, end, and position the shock '
absorber-in the spring upper seat. Install the upper
insulator,. washer and· self-locking nut. While
holding the nut as c;jescribf3d in Step 1 of Removal,
tig~ten ·to 25-37 N· m (18-28 ft-Ibs) by ~urning th~

, hex provided, on the stud. ' . '.

2.' . Connect the lower end of the shock' absorber to
the lower bracket by installing· the bolt and nut
,Tighten to 55,-~1 N· m (40-6,0 ft~lbs).

Front Shock Absorber

F~150--F-250--F-350

,Refer to Fig. 4.

Installation
1. Position the spring at the spring seat on the front

axle and align the spring eye with its mating hole in
the front spring shackle.

2. Prior to installation, coat the,bushing with Long Life
Lubricant C1 AZ-19590-BA (ESA-M1 C75-B) or
equivalent. Gently guide the bolt through the
shackle and 'spring eye., .

,-~3. Install th~·retainingnut. Tighten to 163-203 N·m
, (1 ?0-150 ft-Ibs). I • '

" 4. Align the rear spring eye with its mating hole in the
'rear spring shackle. '. '..; ~

. 5. Coat the bushing with Long Life Lubricant C1 AZ
19.590-BA (ESA-M1C75-B) or equivalent. 'Gently
guide the bolt through the shackle and spring eye.
Install the retair'ling nut. Tighten to specification. '

6. Position the spring spacer on the locating boss in
:the spring: -.

7... Install the U~bolts. Install the ja~k bracket or'
stabilizer bar bracket on the forward U-bolt. Install
the four U-bolf nuts and, tighter:" to specification.

> 8: Install shock to spring spacer. Install the nut and
washer that holds the shock absorber'to the spring

, 'spacer, anq tighten to specifications. ."

9. Remove 'the jacks from un'der the-'frontaxle.

'.: 1Q. Lower 'the vehicle. .

Front '··Shock Absorber

E-1'SO-E-250-E-350
Refer to' Fig. 7.

CAUTION: 'The low press~re gas' shoc'k absorbers
are charged with Nitrogen gas'to 931 kPa (135 psi).
Do 'not attempt to open, puncture or apply heat to

.. the shock a~~orbers.. '

Rem9v_I,. '"
1: Insert:a wrench from the rear side of the spring

upper' sea, to hold the shock absorber ,upper
.,retaining 'nut. 'Loosen the stud by turning the 'he?",~: .
provided on the exposed (lower). part of the. stud
'~nd, remove the nut.

2. Disconnect the 'lower end' of the shock:absorber
from. the lower bracket (bolt and nut).

3.- ~Remove the shock absorber, washers, and rubber
", insulators. . . . ~

F4669-1D

LOWER,
BALL

" JOINT

642569

NUT AND WASHER
ASSEMBLY
N805348 '
38-48 N·m
(25-35 FT-LB)

t:..:::1""'.....----INSULATOR-18198

Fr~nt Spring

F-Super Duty Chassis, Cab, Commercial Stripped
Chassis and Moto'r Home Chass'is ,Vehicles

Refer to Figs. ~ a~d 6. .

·Removal . - .~

1. .Raise the vehicle frame until the weight is off the .
front spring~ ~wit,h the wheels still touching the floor.

'2... 'Support the~ front 'axle ~i'th jacks to'-re'move' the
weight r~~m the spring U-bolts. ' .

3. ' Remove', the nut, and washer that h'olds the shock
absorber to the' spring spacer. Disconnect the
shock absorber from the~ spring spacer. '

4~ ~ .Remove the nut and bolt that retains the ·spring to
the front spring sha~.kle.

5. .Remove the"nut and'bolf that 'retains the spring to',
the rear ~pring ,shackle.. '

6. Remove the four, U~bolt. nl:lts. Remove, the jack
bracket' or stabiliier bar bracket. 'Remove the U~
bolts. '

7. Remove the· spring from the .vehicle.
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. 14-21-5 Suspensio~ ·Front-TWili·I~Beam/Solid·I·B~am 14~21·5

F6253·2C

BUMPER
ASSEMBLY
4002

NUT " .. '

N620468
25-40 N'm ~

(18-30 FT-LB)

'BUMPER MOUNTING
BRACKET-3B251

. BOLT ~601528

N802115
104-149 N·m

(77-110 'FT-LB)

-VIEW Z

SHOCK
ABSORBER'

18045

- U-BOLT
N805008

. STEERING
LINKAGE

ASSEMBLY-38008

I

VIEW Y "

: ", NUT
TIGHTEN TO
81-122' N'm

(60-90 FT-'LB)

COTTER PIN

...~

NUT I

. N800895
70-100 N'm

(52-74 FT-L,B) VIEW Z

WASHER
630090'

NUT
~~-i----163-203"N'm

(120-150 F~-LB)

BOLT"
,N605546"

- . . WASHER

~
N801527

.. - - " '-,BOLT"

~~N605704

" UPPER WASHER
181171

. 'STABILIZER" .
·BAR

LOWER .
WASHER 01' J

18041 .'

NUt
" 384485".

.....---- 21-32 N'm
(.15-25. FT-LB)

. NUT NUT
. N800895. _ N~20483
~ 70-100 N·m'~ 70-11'N·m

=-(52-74 ~;'LB) (52-74 FT-LB)

NUT
'G~FRONT AXLE: .

i,..j "3001 .163-203 N'm

.~7 ~F~-~B)

TRACK ~163-~~3\.m
BAR VIEW.W· (120-150 FT-LB)

NUT
N802158

48-68 N'm
(35-50 FT-LB) ..

NUT
" N620469
70~ioo -N'm

(52-74 FT-LB)

FRONT STABILIZER
LINK MOUNTING

BRACKET-50495

BOLT

, NUT I.

N800895 I
70-100 N·m

"(52-74 FT-LB)

BOLT
N800911

FIG. 5 Front Spring, Shock Absorber and, Tracking Bar Instaliation-:'F·S~per Duty "Chassis ,!=ab
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..!,

VIEWZ

NOTE: DISCARD
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-..... r, ' "SHOCK 'Mou!'-iT"

" )8035

~ .. ..-...: .. ~...
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~-...

'11 ", ~ :'SPRING
ASSEMBLY'
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BRACKET' - UPPER SHOCK
~OY~J:-,18035 !

WASHER
44882

VIEWY ~

BRACKET -:"STABIUZER
MOUNT-'5486 '

, '._ NUT
, 30b~407 Nom

. J220~300 FT-LB)

'WASHER~ . .'

. j~2.:-:

WASHER
, 44882 ~""";;;l_

NUT .
300-407 Nom',
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805284 '

RIVET, "
.647101,

BRACKET
5335
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802115 '

'~ ,,:. " NUT

~ - 77-110 Nom_--..~
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-FIG: 6' 'Front -Spring and Shock Ab'so'r'ber Install.atiQn-F-Super Duty Commercial. Stripped Chassis and Motor
" ' "tiome Chassis Vehi~les . ' , ,-

'... • • \, 4~'-.~" •
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~uspension Front-Twin-I-Beam/Solid-I-Beam' - ." 14-21-7

C'AUTION,:The low pressu're' gas..shock absorbers Front Shock ,Absorber ;,"~
are, charged with nitrogen.. gas to 931 kPa (135 psi).
Do not attempt to open, puncture or apply"heat to F-Super'Duty Chassis Ca,b;Commercial Stripped'
,the sho.ck. absQrbers. ' Chassi~ and MotorH'om~: 'Chassis 'Vehicles'" '

Removal'<:.: :, ,~Refer 'to ,'Figs. 5 arid 6~
.' -, '

'1. Insert '8 wrench from, the' 'rear side of the, upper: . ·R.~~oval. , '.
spring. seat to ~h9IQ; the shock a.bsorber retaining,";' 1. .Re,m9ye the nut and bolt. that retains the, shock'
'nut; in place.Lo,os~n the stud by turning the hex, , 'absorber to the upper shock brac~et.

prodvided on .'tthhe e>,<ptOSedd (IOWehr) part' of ,t.he~~ud : ' .. 2. . Rem'ove the nut and bolt that 'retains -the shock ' '
an remove e, nu 'an was ere ,~ ~bs,orber ,to -th~' eye~, ,qn the. sprin.g ,spacer.

~,. Disconnect ,the 'lower end of the shock absorber 3.. ~emov~' the ShOCK"absorber from the vehicle.
·from-the lower' bracket by removing the nut and,
boiL ". ", -/ ",: "" ' " I"stalla,tion' '. ,," ,

, ',,'..' 1. POsition the~.~h6ck ~bsorbe~ in the .upper· shoc'k .
, '3. Compress the shock absorber aildrenlove 'it from, bracket.' Install the nut. and bolt and tighten to

; the, vehicle. .." . , ' . specific~tion. _,:' . . ,

4: Cut out the ~ insulator from the upper spring s'eat:" " 2. Position the 'Iowe'r end of -the shoc'k .-absorber' in .the'
~ "-; , .. ' ,'spring spacer. ey~s. In~talL ttie nut and bolt and

, Installatiori'" ' . ,'.~ tighten to specification.,: " ' ' ,,' "

1. Coat;the upper spring seat with a soap solution 'Front Wtleel,Spind,'le' , ". ,
" an,,~ ,install a new o~e,:piece rnsufator in 'th,e,' sea~.

E-150~'E-250"";;'E·350 ·and F~Super Du~y Series
2. Insert the upper" shock· absorber stud through, that Vehicles: " . ' ~'.

insulator. Install the '-steel 'washer and hand start
the nut., I(lseJt a .wrench from the tear of the upper Re":1oval
spring seat· 'to 'hold, th.e. upper ,nut stationary.: R,efer ,to ,Figs.. 8, 9,. 1.0' and 11..
Tighte[l th~ hex on the shock absorb~r to· 34-47
N, e, m (25~~5 ,ft.. lbs) .N ~ m .(~5 ..35 ft .. lb,s). . .' 1. Raise ..the "front' of the vehicle' and, install s~~ety..

stands. " ' . '~',. :. ,
,4. Position theshock absorber in the lowe'r bracket.' 2 .' Rem~ve the'y,heel ~ndtire ·a~s~mbIY.

, Install the, b01t so the bolt ,head faces the tire. ~ .
I,nstall the nul ,and tighten'to iO..100,N e riJ (52,~74 ,~, 3. Remove t'he calip'er as~e'mbly fron:' the rotor:,~nd',':
·ft..Jbs)... ',,.'. ' ' .. ~;;" '. .' ':'. .,~. , hold it but of the' w,ay with wire.. R~fer to G~liper

"1', ,,0; ,'I ,

F3725·2D . .': '. • '

. 180lT:: .
389489

102-142· N;m',
(75-105,FT-l8)

NUT-34992
. 109-162 N'm

(80-120 FT-lB) .

WA:SHER . ",

• 'INSULATOR 379572,
- 38203:8. ~ {.

VIEW FOR E·250 - E·350 VEHICLES
OTHERWISE SAME AS ABOVE

'RADIUS"ARM "
3405 '

',' ",

RADIUS ARM

INSULATOR .. REAR. BRACKET
38,203 :,'., . 3B243 (LH)

38094 (RH)
. RETAINER' '.

, ~"3B186 '

SHOCKL-......_- ABSORBER

BOLT
304905
,55-81 N'm
(40-60 FT-lB)

" .FIG. 7 Front'Spri~.g and Shock Absorber Instaliation~E~150-E~250-":E~350'With :'Spindle, Pins
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14-21-8 Suspension Front-TWin-I-Beam/Soli~-I-Beam 14-2,1-8

FIG. 8 Front Wheel Spindle Installation-E-150 with
Sp~~.~le ~~n~ : . '

Removal instructions' in Section f2-24~ Brakes,
" . ;. Disc---Light .and Heavy Duty-Sliding Caliper..

4~' Remove the dust cap, cotter--pini nul' retainer, nut,
washer, and outer bearing, and remove, ,the rotor

,fr~m the spi~dl~." " ;.:-
5. t . Remove inner bearing' cone and seal. Discard the

seal. t, -

6.··· Remove· brake dust shield. Refer to Section 12~24,

Brakes, Disc-Light and Heavy Duty-Sliding
,Caliper.

7. Disconnect.the steering linkage from, the spindle
~ 'arm by' removing-the' Cotter pin and hut, and then
rem'oving the tie.. rod end from the spindle, arm with
Tie Rod, End Remover, TOOL-3290-D or
equivalent.

8. On Cqmmercial Stripped Chassis and Motor Home
Chassis Vehicles disconnect the drag link from the
steering arm with Tie Rod End Remover, TOOL
3290-D or, equivaler'1t. . '

9. Remove the nut and.Jockwasher from the lock pin, '
and remove the lock pin.

10. Remove the upper and lower spindle pin plugs;~.

then, drive the spindle pin out from the top of the·
axle and remove the spindle and thrust be~ririg

(Figs. 8, 9, 10, .11' and 12). Remove the sPi.ndle pin
seal and thrust bearing.

Installation
'1. Make sure .the.spindl~ pin hole .in the axle is free of

nicks, burrs, corrosic:>'n or foreign material. Clean up
the bore a~ necessary al')d lightly coat the surface.
with a ·lithiu'm-base grease, Long-Life Lubricant,'"
C1 AZ-t9590-BA (ESA-M1C75-B) or equivalent. .

2. Install a', new spindle pin seal with the metal
backing 'facing up towards the bushin'g into the

, spindle as shown in Figs. 8, 9, 10, 11 and 12.
Gently press seal into position, being careful not to
distort the casing. . . ,

3. Install a new '"thrust bearing with the lip flange
facing.-down towards the lower bushing as shown.
Press until the'·bearing is firmly seated against the·
surface of the spindle.

. NUT-3.3985
68-101 N·m .'

(50-75 FT-LB)

.' SPINDLE
'PIN SEAL

THRUST
. .BEARIN<~

. ROD AND LiNK
ASSEMBLY

PLUG-3B435
48-67 N·m

, (3~50 FT-LB)

•~--- SPINDLE PIN .

~__' SPINDLE
ASSEMBLY

PLUG-38435
48-67 N·m
'(35-50 FT~LB)

F3902-1C

AXLE.

LOCKWASHER

ROD AND LINK
. ASSEMBLY

·F4670.;.1B.

FIG. 9 F'ro~t Wheel Spindle Installation-E-25O-E~3~O .
with Spindle Pins .

4. Lightly coat the bushing surfaces with grease and
place the spindle in position on the axle.

5.. -Hold the spindle with thrust bearing in place tight',
against the axle and.measure the space· b~tween
the axle and the spindle at the top of the axle.
Select. t~e prc;>per shims (3117) '~and install. .

" .

6'.··~ Install the spindle pin with the"T" ~tampedon one
end towards the top, and the notch in' the pin.
aligned with the lock pin hple in the axle~ Insert-the
spindle pin through ~he bushings and axle from the
top until the spindle pin notch and axle lock pin
hole are in line~

7. Install the ··Iock pin with the threads pointing
forward and the wedge groove facing the spindle,
pin notch: Firmly drive the lock pin into position and
mount the lockwasher and nut. Tighten the nut to .
specifica~~9ns. .

8. Install the spindle pin plugs into the threads at the
top and bottom of the spindle. Tighten the plugs to
48-67 N· m (35-50 ft-Ibs).

9. : Lubricate the spindle pin and bushings with C1 AZ,:,
19590-BA (ESA-M1C75-B) Long-Life Lubrica~t, o'r

:equivalent, through poth fittings ::until grease is
visible seeping past the· upper seal at the top and
from the thrust bearing slip joint at the bottom. If

,- grease does not 'appear, .recheck 'the :,installation
'procedur~ to correct the. problem. .Lack of
~dequate lubrication will· result in rap,id failure of the
spindle components.' .. '

10. Install the dust shield. Refer ,to Section '12-24,
arakes/ Disc-Light and Heavy Duty-Sliding
Caliper:~

11. Pack the inner and outer bearing cone with bearing
grease. Use a bearing packer. If a. bearing' packe.r
is unav~ilable, pack the bearing cone by hand

.working. the grease through the cage behind' th~
. rollers.
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. .... Installation ..' , . ..

,"L' "Plap'e ~he.' ipindle ~nd tQe' b~1I joint~into th~;, axle.

" ... (',.Rf;!moval.

Refer 'to FJg.' 11.

1. . Raise the .front ot- the ;'veh'icle and' install' safety
·stands.. ·· ....

, '

2. : Remove,; th.e.. '·wheel a~d tire assem9ly.

3... ,Remove the Galiper assem~ly from the rot<;>r and
hold,. it .out of·t~e.way .~ith :)\'ire.' Ref~r t~ Calip,er

12. 'Instail 'the inner bearing cone anQ seal as· . R~mo~al instructions in Secti~on .12-24, Brakes,
. 'described in Sectiori11~1.0, Wheel Hubs and ~isC~Light anq.~eavy.· Duty~Sliding Caliper.
Bearings-Front (except Front Drive). Install the.", 4. Remove the dust cap, cotter pin, nut retainer, nut,

\ hub an? rotor- on the spindle.,.. '"",c, washer, and out~r, bearing, and remove the rotor
13~ Install the .outer bearing' .cone, washer, and. nut. .: fro~ 'the spindl~. '.' '.,"'-

Adjust'beari'ng' erid play' a'nd'install the' nut retainer,. .5.. Remove·' inner be~aring cone and seal. Di~card the
, cotter pin and dust cap as de~cribed in Sectior:'l seal." ,., "

H-10. :':,: " , . 6. Re~ove brake dus{shield. Refer to Section, 12-24,
.14. (nstall Jhe:ca'liper as described in Section 12-24, . , - S -.

Brak,es, 'Pisc2 Ught and,' Heavy Duty':":':'Sliding ~~~i~~~: .. DiS:G~Light and' ,HeaVY" D,!Jty~ liding

· -" Calipe~,'" , '.' , ",' ',' '7. ," Discoh~ect the st~ering linkage frbm:the kitegral
15:, Connect·..the~teering, tierod and drag ,link .(if . '. spindle .and, spindle arm by r~moving the cotter pin

equippE.lo) to. the, $pi.ndle. Tighten th~ ,nut· ·to and nul and ther:' removing tne tie, ro9end from the
specific~ti'ohs·and'.advance the, nut as required for .~p.indle 'arm 'with 'Ti~' R'od: End RerTlover, TOOL

7installation -of the ~ cotter pin.' . . . 32~,O-D or equivalent. ,

. · 16. I~stall th~ wheel '~ndti're ~ssembJY. . ~8. ,Remov~ the'cotter Pin and castellated nut"trom the
· 17.: Lo~er the vehic!.~. .~ . ::.,Iow~r ball j?int st~d. ", .

18. Check ~nd, if necessary adjust the toe setting.. ' ·~9 ... ~ ,: Remove '. the nut :from the "'axle .clamp· boH and
Refer to Section· 14-01, Suspension-General' ..~ remove' the~bolt .from Jhe, axle~ .
Service under Adjustments. Check the brakes for ' 1o:~ Re~ove,thecamber adj~ster fr6~th~ 'upper ball

" proper operation. ' ,', ,'; joint stud: 8I1cj axle beam. ' , '

~r6nt 'Wh'e~l. Spln'dle~~~150~~~3$O .(4x~2). '~11'~:"Strike the inside area of the a~le-'as'snown in Fig.
·with Ball J.oints . . '- -,. :" 1,4..tp pop:-,the loY/.er ball. j~ints ,loose fi'om the axle

, ' ..... b~~m ..,

,: CAUTION: Do no~use a pickle fork to separate
" -; the. ball joint.from the. axle as this will. da~age

,', the. 'seal and the. ball-,joint socket.·

. 12~ ;:. Remove·.-the spindie··,and .ball, joi~t .assembly from
:~ the axle., '.

/-:

.,...;

, .
(;

,., .:
". ~. ,(.'

,~"i'~-·".;"• I •

. ~ .
..'. ~.

. I
, , I I"

I

~'..:.~'THRUST
~ BEARING

SPINDLE PIN .
LOCKNUT" ..

A~D WASHER,

.'

..,'
~ .

.....
~f ~ ..

.' " ..

.. .:, ...~'

,~. I.

• 1... t .......

,,~....

.. . .~,

1£.. "

F6254-~' .

FIG. '10' Front Wheel Spindle:lnstallation-F-Super Duty. with Spindle Pins
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14-21-10 Suspension ~ront-Twin-I-Beam/Solid-I-Beam 14-21-10 . .
.",

SPINDLE: .
PIN:

SEAL ..
3178;

VIEW Z

PLUG:
ASSEMB'LY'

'3~?

SPINDLE
,ASSEMBLY
3105

spiNDLE
ASSEMBLY

DURING ASSEMBLY
SELECT SHIMS-3117~TO FILL"

. ". THE G]SNUGLY.

T"~'"
AXLE

VIEW Z,'

·~3-2A

FIG. 11 Front Wheel. Spindle~ Installation:'-F~Super Duty commerC:i~I.StriPped"Chassis 'and Motorhome Chassi~'

:11.

12.

13: Check 'arid, if necessary 'adjust the t
· toe setting~'

Refer ,to "'Section 14-01, Suspension~General

. . Service .und~r 'Adjustments. C~~~k the brakes. for·
proper operatio~.· ". " ~'..

Camber Adjuster-F·150~F·350(4x2) with.. ,/~~

l;3all Joints .

Removal'

1." R~~ove.the upper ball joint camber adjuster clamp
:bolt nut and r~move. the clamp bolt from the axle.

. 8. 'Install' the outer bearing cone,was'he"r, and' nut.'
Adjust bearing .endplay and· install the hut retainer,
cotter pin an'd dust cap as described in Section:
11-10 Wheels, H~bs,' and Bearings-Front (Exce.pt:

. Front p~iye).. .

9. Install the caliper as described in SeCtion 12-24, .
" . ,B~ak~s"', Di~c~Light and Heavy Outy-Sliding

" •• ' < '. ~alip~r. ',',' '",' .

lOa Connect the steering linkage to the spindle.'
Tighten ,the nut to -94-1 ~5 N· m (70-100 Jt-Ibs) and
advance" the nut as required for installation 'of the
cotter' pin.

Install'the wheel and tire as~~mbly...

Lo~er the ~ehicie. .... .. ."

Install the nut on: the ,lower ball joint stud and
tighten, tq 129-149 N·'m (95-110 ft-Ib), and
continue tightening .the castellated nut until it lin'es
up with the hole in the stud. (Install th~ cotter pin~)'

. . .~.. .'; ,

fhstall the' camber adjuste'r in' the upper spindle'
ov~rthe upper ball joint stud. Be"sure the adjuster
is aligned .properly.'·' If 'camber ~adjustmeht is
necessary, special. adjusters mu~t,b~ in$talled.
Refer to· Section': 14-01, . Suspe.nsion-General

, ·Service. . , " . , .'" ,

Install the clamp bolt and nutlAto the axle 'boss.. '
T!~~te~ the nut to. ,q5.-88 .N· rD. '(48~65 f~-I~).

5.' . Install,fhe d'ust shield. Refer' to Section 12-24,
Brakes,' Disc'~Light and' "Heavy buty~Sliding
Caliper. .. ';

.Pack th~ inner and outer bearin'g cone .with -a
'lithium-base', grease, Long-Life Lubricant, C1 AZ
195~0-BA (ESA-M1 C75-B) or equivalent., Use a
pearing pack~r. If a bearing packer' r~ unavailable,
pack the be~ring cone by hand working" the grease
through thEf cag~ 'behil)d the. rollers. '. .~...

7.. ,Install· the:. inner ! b~aring cone, and',_ seal· as
described'in Section 11-10, Wheels;, Hubs and

, Bearings+Frpnt '(~xce'pt Frorit~Drive). In$tall the
, hub ali'd .rotor .ori:~,th~, spi~dle. ...... F: .

6.

3.
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, 14-21-1'1 Suspension. Fiont-Twin-I;.Beam/Splid-I.Beam" . ,j4.21:",~1

AXLE'

BEARING·
(INSTALLED PRIOR TO '

, SPINDLE-TO-AXLE BEAM
INSTALLATION)

F1469-1C

FIG. 12' Bearing Seal Installati9n, E-150-:"'E-250-E';350
and F-Super Duty~Typical

USE BALL JOINT
REMOVING TOOL
D81T-3010-B TO
REMOVE CAMBER
ADAPTER

AXLE

LOWER
BAll
JOINT

F6255a:1A

FIG. 13 Front WheelSpin~ie Installati~n-F-150-F-350
" (4x2). ", "', I, .' ~ , '"

.. - ."

CAMBER
AOJUSTE~

BOLT-388727
365-446 N·m

(26~-329 FT-L~)

Nlrr':383489',
129-149 N·m' "

(95-t10 FT-lB) "

COTTER PIN
~2569

STEERING ARM ,;,
AND DRAG ..LlNK " " F4671-1C

FIG. 14 Spindle'Removal

LOWER'BALL' JOINT REMOVAL

, ,

2. Remove' the camber adjuster from the. ~Ie 'using,
Tool D81T..3010..B to wedge the adjuster out of the
axle. ' ~r

, In'stallation,
~ . . - ' ....",'.. .'

1. Install the correct camber adjuster into the axle
aligning the slot in the adjuster correctly.

2. Install the adjuster on the..u'pper ball j~int stud and"
tap the adjuster' iht~, the, axle.

3. ;Install the clamp bolt and nut in the ,axle. Tighten
the nut :to ,65-88 N· m, (48:-65' ft~lb).' " ' '

Upper and Lower Ball Joint~~F-150-F-350
(4x2) with Ball Joints "' ' 'i',

Removal
, ,t

1. Remove the spindle and ball joint assembly from
the axle as described in this Section under Front
Whee~ Spindle-F-150-F-350 (4x2). with ball joints.

2. -Install the spindle assembly in 'a vise and remove.
';it, the snap ring from the IOW~?:b~1I joint. R'emove the

.:.,,~~

FIG. ,,15 Lower Ball, Join. Removal",
.":". ~

" ,: lower'rball joint fro'm .the~ spi,ndle. using tool~ T74P
4635~C C-frame, and receiver cup D81T-3010-A4. ,

, Turri the forsing screw clockwise until the ball joint.",
~; " is ,removed_ from the spindle.

3. Assemble 'C-Frame assembly and receiver cup on
,'the upper ball joint and turn, forcing, screw
,clockwis~ until b'aJ~, join~,. is ,~emoved fron) the
spindle. ",,' ". ~,'
, " ""

. NOTE: Alw~ys remove low,erball joint first.
CA~TION; 'Do not'tleat theb~iIJo,nt0'" t'he spi~~,le to'
aid "in removal..-· ". .' . .,.,," , .

Installation .' '. . ~

NOTE: Lower' b~'il jqint, must 6~ in'stalled into the spindle '
first. I • ,,' •

1. ' ·To install th~ ,'lower ball joint;: assemble C-Frame
, - a,ssembly, 'Bal1:Join~ Receiver'Cup'(P81T-:3010-A5)

and 'I ristallationCup (D81-T~301.0-A1 and D81 Too
, .301O-A~). ~nside cup (D81 T,-301 0-A4) in position on

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



14·21·12 S~spensio,o·F~ont·Twin·I~Beam/Solid·I·B'eam 14·21·12

,4.

F6258-1A .'

C-FRAME
ASSEMBLY'

; D4P-463S-C

INSTAlUNG UPPER
BALL JOINT '

C-FRAME ASSEMBLY
T74P-463S-C

INSTALLATION
CUP'

081 T·301 Q-A4
AND ADAPTORS

D81T-3010·A3 AND A1

.-J •

8.. Remove the radius arm: from .Jhe vehict'E3,;., and
~ernove the spacer (E-150-E-250~E-350) inn'~r' .
insulator, and retainer. from the' radius arm, stud:",

REMOVING UPPER
BALL JOINT

7. Remove the nut, rear washer, insulator and',spac~r,

(F~150~F-250-F-350) from :)the, rear:side of the'
radius arm tear bracket.' ..

FIG. 1.7, Upper Ball ,Joint Jnstallation· . J ' .-

'/", . .,:,<i....k ,"
removal, th~ caliper must be" placedOf1~he'franie'{ .

" or otherwise supported ~o prevent' sLispending tt~e
caliper from the brake hose. These precautions are
absolutely necessary to prevent serious damage 10
the tube portion of the caliper hos~asserilbly~'

4. Discon'nect the lower end of' the' shock absqrber
from the snock .lower "bracket (bolt a'nd nLit).., .

FIG. 1.6 Upper Ball Joint Removal

, 5. Remove the front spring as outlined in -this Section.

6. Remove the spring lower insulator and seat fro~
the radius arm, and then. r.emove,the l;)olt anq. n~,t

that attaches the radius' arm to'theaxle. :

the spindle,. Turn forcing screw clockwise until 'ball
joint is seated. - .

. CAUTION: Do:not heat the:, ball joint or. axle to
,~id in in~tallation~',: "
Install. the snap·'ring onto the' ball joint .

. To i,nstall:-·>the upper baH !,joint, assemble the c- '
"frame in p~sitio'h onJhe spindle and repeat Step 1~

Install the spindl,e, 'and' ball' joint assembly as
described ,in this Section.

Axle Pivot Bus,hing
Removal

Refer to Fig. 19.,
1. Remove front ;'coil spring ,as described' in" this

Section <under Front Spring ,Remqv'al .and
Installation. ;.

2. ' Remove the axle pivot nut and Qolt. Pul(the pivot
- end of axle down, until bushing is exposed..

3. 'Install Forcing Screw' (T78P-5638-A1), Bushing
Remover- .T80T-5638-A2 and Receiver Cup (T78P

·'5638-A4) or their equivalents onto pivot bushing.
" Turn the forcing screw clockwise to remove the
,',~pivot bushing.

. InstaUation

Refer ,~o Fig. 20 and 21. ,
1. ."Place pivot bUShing in. axle. Assemble' Receiver

'Cup (T78P-5,638-A2), 'Forcing Screw (T78P
5638-A'1) and Bushing Repla~er (T78P-5638-A3)
or equivalents, as shown in Fig. 20. ,Add four to six
,washers .between head~ of .forcing screw and
Bushing ~eplacer (78P-5638~A3). Install,' bushing
'into'.axl.e, ,'eaving 5.33-7.~7mlIl (0.210-0.290 inch)

" gap betwee'n t~e shoulder· of the bushing outer
'metal and the face of the I-Beam as shown in
. Figure 21~. . ,... ..

2. ' Position axle in pivot bracket and install axle pivot
·:bolt through the· bracket and axle. Install nut but do

not tight~n at this, ~ime.

3. .Install spring, "following. the:procedLire in this
Sectio~. ,Make sure, spring is seated. '

4. Lower vehicle and with ,the weight on the
suspension, tighten pivot ·buShing bolt ',and 'nut to
163-203 -N-m (~20-150ft-lbs).

Radius Arm:.
Refer to Figs. ,22 and 23.

Removal
1. 'Raise the front of the vehicle, and place ,safety'

'stands u'nder the frame.-PlaCe a jack, under the,
axle. -, . ' .

.. '2~. Remove front tires.
,3. . Disconnect· front stabilizer bar' (if so.equipped) at

the' link. ',"

NOTE: The axle must be supported on, the jack
.,throughout, spring removal and installation, and
" must not be permitted to hang by th,e brake hose. If

the length of the br'ake hose is n9.1. ,sufficient to
provide adequate .clearance for removal and
installation of the·· spring, the ·disc brake caliper
must be remov~d from the spindl,e ac~ording to the

.procedures .specified in .,$,ection l2-24 Brakes,
.Pisc-Light and ,Heavy D~ty.-Sliding Caljpe~. After

. ':'..2.
. 3.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



14-21-13
tl .. 1". '

, ..,'

Sus~~.nsio_n·'Fro~t-Tw_,n-I~B,ea~/Sol_i.~~I";B~~~~

Removal

Refer to Fig.. 24

, F3315-1D

~. ..... (... ..

:...... , ..

, .i • -.. PIVo'T 'BUSHING'
REMOVER
T80r-5638-A2

BACK~P WRENCH

'..' ..

F-Super Duty

Refer toF,ig~.6' and 25. -~'

Removal

-J.ounc,e·'Bumpet ,'j.

~._ :.._'.,. '':' ~ : -. ...... o!"~ ~A. a • • ~ ... ,~.

Jounce ·Bumper: . C " .' " •

t' -',.

t ... "R~ri1ove'-h~x- he~d bolt that holQs jounce·.b~mpe~ to
.~,<~,' Frame'

l
Remove jounce,. buniper~·,:'i:. ' . .': .

• , . ' • ... 1.· ...

J~stallation:-: .: ~..~. . ,":; , .. :'.' ,"

'1". i_. Place ,the °jol;Jnce .bumper' in ,pqsition' "u'nd~'r the
','" .fr~me anQ spring upper ·seat~'.'For..F-150~F-,250- .
'.', F~~50, (~x2) vf3hi~les, P9sitiQn" jounc~ bumper in
. rearward set :of holes 'o'n R·.H. side 'of the frame.

~ It. . ,- . . " ..... f .." ,

~. " ':. .. . ... - . ...
, -NOTE: The rearward set of holes are for F-150
, F~250~F,-,35.0 (4x2) .vehicl.es only.~ T~he forward set
.'.of. ho~es. are:, f,o.rF-1·50.·(4x4). ,and,: Bronco· only.

, ••• 0 'i,' , ....,
2. Install pqlt and tighten to 19-29 N· m (14-22 ft-Ibs)

for F-1 ~O:-F~~50-F.;350, 25-40;N,,- 'm' (20-30,.ft-lbs)
for E-150~E~·250-E-350. ? • I': '

fiG. 19;' Removing Axle ~.ivotBushi,ng,.·:- .;

L; R~inove.the~o n~ts from th~ U~bolt or bolts that
holds' the b'umper mounting bracket to the side rail. ,.

. ... . ':,

, 2. 1f required, remove the, nut that hoids the bumper
. ~':' .ass,~mP.ly tq the .,bump~r=~ounting. ,.br~cket..:

Installation

'1." i~:re~6~~d. 'i~~t~lI\he:~~mp~r assembly to the
bumper, mounting ~bracket. Tighten the nuts' to .'
specification. '.' c' ' . : , .

, ••' .. r " ... ,: ~ "II • .... , ".
2. Posit'iort: the' ·bumper ·and· mounting" bracket

assembly on;the' ~frame··Side· rail. hista\\ the 'U-bo\t
or bolts ~nd tighten:;' the ret~-in.ing,(.·nuts to,
specification. ,t-? • • ~

'f

C-FRAME ASSEMBLY
T74P-:463~

,F6259-1A .

INSTAWNG "OWER
, "BA~L JOINT

i. • ...l-

FIG. 18 Lower Ball Joint ,I.ns~,all~~~f?n

Installation . .

:1. " Positi'on the front'end of the radius' arm to the axle.
Install' the attach.in~fbolt from underneath through'
the radius arm and axle, and' then install the nut
finger-tight. ~.. .

~2~' Install the retainer,' inner insulator and spacer
(E-150-E-250-E-350)' on the radius arm stud

. and insert,th~ stud through the radius arm rear" "
...... bracket.· ~ '. ' ".

~3... Install, the ,:'~,spacer (F~150~F-250~f-350),
· ' insulator, rear washer and nut on the arm stud at
, the rear side of the arm rear brack~t. Tighten the

nut to. 10~~102 N~m" (80-120 ft-Ib~)~~' ,

4. . Tighte~ tne .·nut on, the radius arm. to the a.xlE~ bolt .
using the following torque: F-150-F-250~F-350, ,

,365-446 N· m (269-329 ft-lbs)E-150-E-250""':'
~ E-~50~ 326-~~3 'N ··m .(240~~~O' ft-Ibs). · ,".~'

:5. Install the spri~g lower seat and spring insulator'on
the radius arm so· that the hole in the, seat goes
over ,the arm-to-axl'e·' bolt. ...J '••

6. Ins~all the front spriflgas outlined' in ,the foregoi~g
.. procedur.es in this, Section.. ' ',' .~: ~ f: '

,7. 'Connect;~the low~r:,end :of the shock' ci'tls'orber .to
the, lower bracket on ~'the 'radius arm ,'with the
.attactJing ';bolt, anq,. nut. -9n, the F-15Q-:-F-250-:

l' F~350, 'the bolt head must"be.installed toWards tire.
.' .. ' ',Tighten'the' nut to 70-100 N:·m (5?-74 ft-Ibs). On'
: '.~'. .. the· E- ~ 5Q--;:E-250~E-350, t~ghten the. nut t,O 55-81

. N."m.(40-60 ft-Ibs)'~' . :
..•. , • . 'i:t,:,.. •

8. Rein~tall front stabilizer bar, (if so equipped) to link.
.Tighte,h nur~tO'~0-100 :N·m (~2-74' ft-Ibs).·

9. Reinstall frbht .'bra-ke 'calipers if removed. "
1'0: Reinstall-: froht, ,tires. ,.
'1~t. Lower the vehicle.

'R~~ius"'irm' Rear'BraCk;et':"'E-150-E~250';E-350
,With the'~adi~s a~~ 'removed fro'~' the :bracket,

.,remove· the ~ -three rear bracket-to-frame bolts and
, remove :the :bracket Position :the replacement' bracket
to the frame and install the ·three attaching bolts and
nuts (Fig....7). Do not completely tig~ten one at ~ time.
PartiaUy tighte'n all' three andr~peat in'· sequence

o .until specified to'rque of 102-142 N·m (75-105 ft-Ibs)
is' obtained for all.
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Suspension Front-Twln-I-Beam/Solid-I-Beam

--..1 ~ .210/.290

FIG. ,21 Axle Pivot, Bushing Installed

Installation

1. Conn~ct the right and left st~bilizer links to their
. 'respective I-Beam brackets by sliding the bolt with

washer through the 'link, the I-Beam bracket hole
and toward the inside Of the side rail. Tighten the'
washer and locknut to 55-81 N-m (40-60 ft~lbs).

The link must be installed with the bend facing,
forward on E-1SQ-E-25O-E-350 as shown in
Fig. 27.

2. Connect the stabilizer bar to the frame side; rails by
placing the two retainers on the bottom of the side
rails and tightening the four through bolts to 21-33
N ·0 m (15-25 ft-Ibs) torque (Fig. 27).

3. Connect the stabilizer bar left and right ends to the
left and right link assemblies respectively making
sure that the washers and insulators are properly
positioned as in Fig. ,27. Tighten the retaining nuts
to .25-37 ~. m (18-28 ft-Ibs).

Front Stabilizer Bar

F-1So-F-25O-F-3S0 (4x2)

Refer- to Fig. 28 "

Removal,

1. Disconnect the left and right ends of the front
stabilizer bar from the link assembly attached to
the spring seat (Fig. 28).

2. Disconnect the retainer bolts and remove the
stabilizer ~ar~ ..

3. Disconnect the stabilizer link assemblies by
loosening the right and left locknuts from their
respective I-Beam brackets.

Installation

1. Loosely assem61e the entire stabilizer bar system
.. with both link assemblies outboard of the stabilizer

bar'-"Force the stabilizer bar rearward to connect
the bar ends to the link assemblies.

2.' Tighten the nuts and bolts retaining the link
assemblies to the stabilizer bar and spring seat to
71~100 .N·m (53-74 ft-Ibs). .

3. Check to be sure the insulators are seated in the
retainers and ,that the stabilizer bar is centered in
the assembly.

. Tighten the·" stabilizer bar-to-frame retainer nuts
and bolts, to 37-50 N·m (27-37 ft-Ibs). "

F6669·1A-. FRONT OF
VEHICLE·

AXLE

3B177-BUSHING ASSEMBLY
TO BE INSTALLED AS SHOWN

MUST BE fREE fROM OIL AND
. 'GREASE

Axle. Pivot 'Bracket '(Right Side)

F-15O-F-2So-F,-~50 (4~2)
-, . .

~ef~r to ,Fig. 26"

Remoyal

1. Remove front ~,pring and radius arm ~s described,
in this Section ,and, remove the I~Beam Axle and
wheel spindle assembly.

2. Remove the 'four attaching nuts:~ and-,' bolfs and
, remove the ,i~xle pivot brack~~~

Installation

1. ;Positi 0 n th e a~1 e pivot' brac ket' to 'th e
crossmember. Loosely install the bqlts, bolt and
retainer nuts. Do not tighten ~t this time. .
NO.TE:· The ': tw'o rearward vertical" bolts .. must be
installed with ·the bolt heads 'next to the engine ,oil
pan to maintain the required clearance. The bolt
and retainer assembly must be, installed with the
bolt heads 'on the inside surface' "of the pivot
bracket.

2. "To ,ensure correct, positioning of'the axle pivot
bracJ,<ets, tighten ,'. the two' forward (horizontal)
fasteners to 1,49 N· m (110 ft-Ibs) first. Then,
tighten the two rearw'ard (vertical) bolts and nuts
(at top of cr~ssmember) to 149 N ~ m (110 ft-Ibs).

:3. In'stall the I-beam axle and wheel' spindle
assembly, front spring and radius arm ~s described"
in this Section. ' '

FIG. 20 Installing Axle Pivot Bushing

Front Stabilizer < Bar

, E-15~E-~5O-E-350 ..

Removal

1. Disconnect the~ left and right ends of the front
stabilizer bar from, the link assembly attached to
the I-Beam ·bracket (Fig. 27).

2. Disconnect the' retainer bolts and remove the
stabilizer, bar. .

3. Disconnect the' stabilizer" link assemblies by
'loosening the right and left IQcknuts from their
'respective I-Beam 'brackets.
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'14-21-15 Suspension Front-TWin-I-Bea,m/Sol~d-I~Beam 14-2'1-15 .

. .

·Front. 'Stabilizer Bar

F-Super'Duty Chassis 'Cab

.Refer to Fig. ,29

Removal' <,

,1 . Disconnect th~ left and' right ends of the fron~

stabilizer bar from the link assembly attached to
the frame side rail mo~n~ing brackets. "

2. Disconnect the retainer' .bolt and remove the
stabilizer bar from the front. axle. ,,'.

3. .Dis.connect th'e' ~tabili;z~r. "'link a~semb'lies ~ by
removing them from the frame side rail mounting
brackets.

Installation. '

1. Loosely as~emble ,the entire stabiliz~rbar system
with both. link assemblies loose'ly attached to the
frame mounting brackets, and th~ $taQiliz~r bar in
position 'on .th~ 'axle. : '. " .' ,

..... I - • • . ' 11,_

'2.' Check to be sure the stabilizer bar' insulators are
, seated in the' retainers and that the stabilizer, bar is
centered between the 'front .Iea(springs. Attach the
stabilizer ,bar to the axle by assembling the

.retainers to the. axle mounting brackets. Tighten
the retainer screws to 48~68 ~. m(35-50 ft~lp):

3. Install ,the link assemblies to the frame mounting
bracke~s using the bolts, w~shers and locknuts.

-;Tighten the locknut to 70-100 N· m (52-74 ft-Ib).

4.'. i,nstall the link "assembly to the stabilizer bar' with 2
~ ~ cup washers~" 2 rubber insulators ana 1 locknut.,

/~ , '1ighten' the locknut- ',to .2~ ~32 N: m (15:'25 ··ft-Ib).

Front .Stabilizer Bar.

F-Super Duty Commercial Stripped Chassis'and
Motor Horne Chassis Vehicles '

Removal ..
.' "

Ref~r' to .Fig. ~.O~ .
'1: ._,piscoQrlect t~eleft and, right' ends o~ the front

stabilizer bar, from, the link assembly, attached to
the front' axle. . '. ~, . . ,

·2: Remove the/ 'nuts, and .bol~s ·conn~cting the
stabilizer bar to the frame.' Remove the stabilizer

'~bar. "

, '3 ..· '. Disconnect th~ stabilizer. bar link -.assemblies by
'.- removing. them from the axle mo~nting brackets..

"<

. -t

. '

.. ',: NUT-34992
"109~162 N'm

, (8q-120 FT-LB)

'. F3908-2E

OUTER
'INSULATOR . .

3A184

SPACER'" ~,

3B244 ..

RIVET ~

647096'

BOLT-8022;0
105·135 N'm

HEAT SHIELD' (77,-110 FT-~BL

RADIUS ARM
BRACKET-3B183

. 3B095 .

INNER,
INSULATOR

. 3B203

RETAINER.
5A349

NUT-34992
94-135 N'm

(70-100 FT-LB)

BOLT

.' BOLT-388727
365.:446 N'm

, (.269-329 FT-LB)

'"".
, .

FIG. 22 Radius Arm Instaliation~F~150-F-250-F-350,(4X2)~F~2'50-F-350''Shown
• • ... ,r , .

"\,'
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14-21-16

SPINDLE"
, , ' 'PIN'SEAL ,;'

Suspension "Frof)t~TWin-I-BeaJr'/Solid-I-B~am

SHOCK BRACK~T

I~.--- 'SPINDLE
ASSEMBLY

'r :: •

PLUG-3B435
~------48-67N·m '

(~5\50 FT-~B)

1-4-21·16

F2379-2G

... :~ "'. . . ..

Installat,or:' ;
. ,

1. Loosely assemble the entire stabilizer ba('system
with both link 'assemblies' I,oosely 'attached, to the
axle'~,mounting brackets,' and, the. stabilizer ,bar in
position on the frame. . ,"

'~~ ~ " Chetk to be su're that, the. stabil;izer, bar ~in'stJlators
" are seated in the retai'ners and that the stabilizer

bar is centered .on the 'frame. 'Attach 'the stabilizer
bar to the frame by assembling the~ retaihers to the
frame mounts. Ti.ghten the bolts t9 40-64',N -m (30-
47ft-Ib)... .'. (. :' . ,.' ,

••. • .....- 0_." ,. ,

3. ' Install the linkassem~lies ·to ,the "axle mounting
.brackets using the bolts,. washers and· locknuts.
Tighten ·.to:'77-11 O. N-- m, '(57.:81 ft-Ib)::, ',-

4. Install the link assemblies to the stabilizer bar with
2 'cup 'washers~' '2' rubber,~.insulators' and 1 locknut:
Tighten the locknut ~020~34 'N -m '(15-25· ft-Ib).

'4." , .', ' ~

Track Bar . . ". :," , '=",

F-Super Duty Chassis Ca~ ',,'. "

Removal,~ .·.i

1. ' Remove the- bolt and nut attaching the track bar ..
'assem'bly to ,the mounting ,bracket attached to the
number 1 crossm~mber (Fig. 31). '

2. :Remove 'the bolt ·and nut attaching the track bar to
the mounting br-acket at' the axle. .

. : .' ."

3. Remove ,the: track ",par. "

Installation

1.'" Attach the track bar to the' nUniber l' cross~iember
"10~nting.'brac~etwith',~.bolt a~d·locknut. Tighten
the nut to 163-203 N-m (120-150 ft-Ib) ..

) i

2. Attach the' tr,ack, 'bar to the axle m~unting bracket '
"with the bolt and 'nut. 'Tighten the nut to" 163-203

N -m (120~150 ft-~~). .

Front Twin-I-Beam Axle ' '
R~fe~ to Figs: ~6 and; 32.· .. .....

Removal ' .'.Z'~ ,

1. Remove- th:e front wheel spindle, t~e front spring,
and t,he stabilizer bar (if $0 equipped) as outlined in
th,e. foregoing procedures: _. :. ; .iIjt"'.·,

2. . Remove the spring' lower .seat from the .r~i~s ~[rn; :T'
and then remOve the bolt and nut that attach.~:.-t, ~ e
radius ~rm to .the (I-Beam)" front axle. . ~,.' .{ ,

:~sta~~~;~e the ax:e~to-lrame. pivot bracket I"i./j~:)~~'·

1. To install, positibn-"the axle to the frame'· pivot
br~cket a~d- installth~ ,.~~It and n~t fiqg~r-~ight.

2~ Position the opposite end of·th~ axle to the radius
arm. Install the attaching bolt from underneath.. ' ,:.

throu,gh t~e ,b..raCket, the rad,ius arn~,., a~d, .-JP.,r,' aXI~~.,lf,:" .~,'~
3. Install the spring lower.seat ~nd .sPrln.g l ..' ..tor· .::1 !.1,~

the radius arm so ·that the hole in the s ' ~~ :jdex~':~;" .
over the· arm-to-axle bolt and the pin or/t·· ·fPring
seat engages the slot i~, the radius , '. if' ' .

4. Install, the fr~nt sp~ing as outlrne~-:in 't,his Section:

5. Install the front wheel spindle and, if so equipped, '
the stabilizer bar 'as outlfned "in this Section.

6., Lower·the vehicle; With the·· weightqn the
,.. suspension,' tighten the axl~~to~f,rame pivot bolt to

1'63-203 N.- m· (120-150 ft-Ibs)." . ,
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. 14-21-17 S~spensiOtl F~ont-TWiri-I-B~am/Solid-.I~Beam_ 14-21-17

Remover/Installer D'river, '082T-311 b-G and Driver
'Handle, D82T-311~-C.. (Fig.'34) .
'On ;; E~250-E-350' vehicles (bronze,; spindle
bush~ngs have' an inside· d'iameter of 1.0'552/
1.0562' inqh), use, the following tools: Reamer"
'D82T-~1-10~A, BushingRemover/l~stalierDriver,'

D82T-3110-B and, Driver Handle,- D8'2T-3110:'C
(Fig.~· ~~). . ,

~-_. 011 :the F-Supe(·Duty, the bronze ,spindle bushings'.
. have an inside diameter of 1.301/1.302 inch and

'-use' t~e .fo~loWirig tools: Reamer, T88T-31'10-BH,'
Bushing Remover/ln~taller Driver,: T8~T-3119-AH
'and Drive('Handle, T80T-4000~W~ , .

Each~Siqe o"f the Bu~hfng Remover/Installer Driver
tool·is·marked with a ,tTl or a 'B'. Use the side with·
the "Tr stamping to install 'the top spindle bushing.
U,se the side with the ·!'B' s,tamping to install ,the
bottom' spindle bushing. ,', ,, ,

, 3.. ,·Remove and discard the seal from the bottom of
~"':: -~he upper:bushin,g ~<?re of th,e 'upper spindl~ :yoke.

:4:: " Re;m'ov~ .~nd' ins'ta.ll the ~op 'spindle. bushing', first. ': '
': . Install the driver handle ~hrough the bottom bore.

'" :"Po$ition ~ new, bushing on the 'T' side stamping of
, the bushing Remover/Installer Dri~er:The bushing

must be insta~led on the tool so ,the open end
, , grooV,es ,will face outward·,when installed.' Position.

~ the neW- bushing and, driver over the ,old bushing,
, ,'in~e.rt the handle in~o,'the driver ,al')d drive the old~',

. ' bus.hing o~t whHe.!h~ new bushing ,is driven in (Fig.
" " 35). Drive until the tool is seated. The bushing V\(ill

. then be seated at - the proper, depth (2.03mm
[0.,08o.inch] minimum from bottom of upper'spindle

. ,. ~ l?os~) :_' . '. 'r • ~.

,5'. ,Rem9ve and inst~II,thebottom ·spindle bushing:
.; ~. ,Install the 'Drive~ Handle ,through the: top bushing"

,b,ore. ,Position a new bushing' on' the: 'B" side
" " st~mping of th~ Bushing R~mover/lnstaller Driver.

., ',' The bU$hing must be installed on the tbol so ,the
. '.. op~n:-endg~ooves,will face'outwar~ .when installed.

Position tne neW" bushing and driver, over the .old
:bu'shing in the bott9rif .spindle bore. Insert the
hanqle 'into the driver andLdrive·the old 'bushing out
while the' new bushing is' driven in' (Fig., 36). Drive

.' ~ntil the :tool' is seated. The bottoD'" bushing. will'
''then' be- seated' ·at the, proper depth (3.30mm
[0.130inch] .'minImum .from·, the, to,P of the, lower
spindle, boss). " ~. ", .

6. .Ream 'the ~neW-b~~~ings to. 0~'025-,O.076m~'(O.001
,. 0.003, inch) larger,'.than ~he· diameter of a new

spiAdle pin. Ream, the top bushing first with,the
- ' reamer tool. Install the 'smaller diameter of the .tool'

through .the top bore and into the bottom bore until'
~he reaming' threads,'are in ;'positionin ,the tap,

, . bushing. Turn the tool until the threads exit tt)e tqp
..' .,. .bushing. Ream the bottom bushing (Fig. 37). The

~,'.. '.:' larger diameter--portio~ of the tool will aetas a, pilot
<,.. _.~.~, in the top -bushing to' ,properly ream the bottom

: bU~hing. ," ..... . '.-
" . ,7.. ·, Cle'an·· all r the 'metal 'shavings :from th~ bronze·

:~ , bushings aft~'r' re.aming. Coat, the bushings ancf,
. ':>spindle pin with Long , Life Lubricarit, C,1 AZ-
'. "." 19590-BA. (ESA-M1C75~B) or equivalent. " -

8. .Install a new sea~ on .Bushing R.emo~er/I·n·staller
_. ',. Driver t,,?ol on t~e ..~ide ~itn the ,'T' stampi~g: Instal~

, ~. '~ the 'hand'~ into the driver and push the seal into'
'~.' positior <in 'th~" bo~'tom of.,the ,top bushin~<~ore.

'" ~ ..... . .

Installation

1. P.osition the axle so ,the spring'seats on the I-beam :'
link up with th~ ,Iocatin'g bQss ~n' the, spring. 4":

2. Install the U-bolts,' and, the, jack brackets,' or
. '" .. stabilizer bar brackets., Ti'ghten ,the· U~bolt nuts to

. spe~,ificatio~~." _ '~,'; ,,;:, " ,

3. ' Connect the steering drag ,link to the steering ·arm.
. on ':-tt,le spindle., Install""the castellat~d. nuts and

.. ' ~ tighte'~ to specificatio.ns. " .,:' ",. ':, .'; ~. ;' _ ,',

4. "On,C~assis Cab vehicles, ,position thEftracklng bar
to' ·the axl~, ins,a~1 ttle nut ,an'd bolt. Tight~n .~o 163- '
·203 N-m (120-150 ft-Ib). '

5. '·Position the ends of the stabiUzer I'inks- 'onto the'
stabilizer bar. Install the insulators, washers~ and',

.nuts and" tighten to 20-34 N,- m (15-25 ft-Ib).·
, ' , ,. , ~ j 1

6; Install the calipers as. described in Section .12~24, . '
Brakes, , ·Disc-Jjght. and,,_·~"He~vy· . Duty~Slidin'g
Caliper. ' .' " .

7:' .Lower·the-vehfcle. r: -. r:

Spindle:, ,~US"'i"g.....~ronze,

Re~~r ~o ',~,ig. 33

Removal and lostallatiol')

, 1':. ,,' "Remove the spindle as desc'riped: in thi~ Section.
. ,~nstall.··the, spindle-in -a' vise.' ." .

,,2. - Oh E-~'50 vehicles '(bronze spindle .bushlngs hav~
an ins~de' diam~ter·ofO.8600/9._86tO inch) use the'
follo~ing tools: ,Reamer,: T53~-31 fO-DA' 'Bushing

.Front A~le

F-Super Duty' Seri~sVeh'icles

~efer,t~ Figs•.,..~ and ,6. -.

R~moval

1. Using _a' hoist, raise the vehicle by the frame 'until
'the .weight is off the front 'springs with the wheels -
still touching the floor.' " , ..

. . .'

2. Remove _the w~eel and tire, assemblies'.' .. .... , ,

.3. Rem'ove,' the 'ca'lip'er "assemblies from' the rotators ~,
,and hold them out of the way with wire. Refer to .' ,,' "
caliper , removal instructions, in Section 12-24,.. ,
Brakes, Disc-Ligh~ L ~nd'~Heavy Duty~Sliding
Caliper:" " >,' , .' , :' .

4. Irtsta·lI. the wheel a~d'tireas~e~bHeswith3'or 4'lug' .
, n~ts ,!inger ti~h!., , .

5. Remove the nuts that hold the stabilizer links to the.' '
stabilizer bar. Remove the washers ,and insulators
a'ri:(j disconnect 'the links from the bar. ~
't";' "'. ,. •

6. , D,isconnect. the steering drag ·Iink from the steeri.ng
arm. :on th'e ~pindle' using TOOL-3290-D, or
equivalent. Wire,the ste~ring d.rag link t~ the frame'.

7. On .Chassis Cab vehicles, remove the .nut ,and bolt
securing the.~racking. bar: to the ,axle~.and
di~conn~ct the' bar. from ,the 'axle mounting bracket.

8'. Remove 'the nuts 'from the, U-bolts that' hold .the
'springs' to' the axle. 'Remo·ve. the _U-bolts and
stabili~e~ bar brackets, or, jack bra?k~ts.

9.' Raise the 'vehicle, and roll the, axl~ out from under
the vehicle. . .' ,. -
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., . Su~p~n.sionFront·T~~n·I·~ea~/Solid·I-Beam 14-21-18

FI~. 24 Jounce Bumper Instaliation~F·15O-F·25o-·
F-350 . .' .

FRONT OF VEHICLE

~ ~
BOLT'

. ,,' 803500
. . . 19-29 N'm '

,I • : " (14-22 ~-LB): '

'. ~>•• , JOUNCE,BUMPER':~'-:
3020 - '. ,"

.' . ',' '. INSTALL"THis , ..
;. ,"'.' SURFACE .OUTBOARD

..
F3909-1C··

.NUT

FRAME'
~IDE RAIL

BUMPER MOUNTING
. BRACKET

F6260-1A

FIG.' 25 Front Axle Jou~ce Bumper-F-Super Duty

. )

~ .

,.. ......

} ~ ......I
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·14-21-19

:,. .

BOLT-801079
162-203 N·m,
(120-150 FT-LB)

,'.:

UPPER SPRING' .
SEAT-5B315 (LH) "

VIEW Z

NUT
~206~ ,

NUT-802073
104-149 N·m

(76-109 FT-LB)

FRONT OF VEHICLE

.. ,'",

• LEFT AxLE
BRACKET "

3K090

UPPER SPRING
SEAT·5A318 (RH)

·SPINDLE
3105 (RH)

NUT-802073 " '. ~'
104-149 Nom~_ ;

(76·109 FT·LBI- . "~-;J;# /
BOLT-801079' .' 0.\ .... RETAINER
162·203 Nom ~~ BOLT-802246

(120·150 FT·LBI -. (~~ _ NUT.620604

,~00, "

f'~ 'LEFTAXLE
.. -- ~3007 '

VIEW Y ,

F391G-2B

.FIG.'. 26 Axle Pivot Bracket and Axle Arm Installation-F-15O-F-25O-F-35~F-150Shown
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14-21-20

STABILIZER
BAR ASSEMBLY

. 5494
5482 (E-350 RV CUTAWAY O~LY)

:; -

' ..

Suspension' 'Front-Twin-I-Beam/Solid-I-Beam

BOLT ~_'----":-__·.;IU-__."I.•.
605704

14-21·20

620483'
55-81 N·m
(40-60 F!-LB)

FLATWASHER
. (E-150 ONLY)

379572

SPACER
5C496

VIEW y.

RETAINER'
. 5G~98"

INSVLATOR
.5484

·SCREW·
800459

~ (806263 E-350 RV
. CUTAWAY ONLY)

21-33 N·m
. (15'-25 FT-LB) . '

-w ........,......-- RETAINER
5C498

SCREW
11:1 .......'--_-- 20-33 N·m .

(15-25 Fr-LB)

VIEW Y

FOR E·350 RV CUTAWAY 1S8·AND 176 INCH
WHEEL BASE ONLY

F1885-2F

FIG. 27 Front Stabilizer Bar Installatlon-E-15~E-250-E-350

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



14-21-21 Suspension ,:Front-Twin-I-Beam/Solid-I-Beam

FRONT OF VEHICLE

MAIN VIEW F-250 AND 350 (4x2)

"
,;...

.. VIEW FOR F-150 ONLY
FOR REMAINDER OF COMPONENTS SEE MAIN VIEW

. FRONT OF VEHICLE

14-21·21

BOLT
801628~---~~'~~

VIEW X

NUT
802149

INSULATOR
5484

*ft
'.' .~~~~X~BltIZER
I. 5494

BOLT, '.' . I

, 805031"i ~, .37-50N.m.· . -- ~RETAINER

(27-37 FT-LB)' - . 38353

VEHICLES WITH 7.3L DIESEL
ENGINE, AlC, AND SUPER COOLING

~} -
NUT ~

620483 • ~ : INSULATOR
620469 (DIESEL ONlY)~'©~ 5484

71-100 N·m
(52.74 FT.LBj : _! ;~~~~BILIZER

37.~~1~ RETAINER
(27-37 FT-lB) 3B353

.F-2501350 VEHICLES EXCEPT-WITH
7.3L DIESEL ENGINE WITH AlC AND

SUPER COOUNG '
VIEW Y

SEAT

~
5A307. (RH) .

cb .5B316 (lH)' , .
BOLT~_ ) -NUT.

805033 -~... ~ '620469
- 71-100 N·m

NYT-34992 . I " ,I . (52-74 FT-LB).
365-446 N·m ... /'

(269-329 FT-~8),'~ //;<'~ RADiUS
LINK ' ~ f"" ARM

ASSEMBLY , l . ~ . 3405
3C140 (LH) NUT
3C141 (RH) 620469

71·100 N·m·
BOLT (52-74 FT-LB)

805033. ~. BOLT (F·150)
388727

FRONT STABILIZER . 389574 (F·250/350)

BAR FOR.~-1.sO THRU 350 (4x2) (F-150 SHOWN)
VIEW z

~287~2H

FIG. 28 Front Stabilizer Bar Installation--F-.1SQ-F-2SQ-F-3S0 (4x2)
,.,... '" 1_ ..

. .~
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14-21-22 Suspension, Front-Twin-I-Beam/Solid-I-Beam 14-2-1-22

'r

FIG. 31 Track Bar Installation-F-Super Duty

F7277-1A

FRONT
AXLE
3001

TRACK "
BAR

,,',F6261-1A

BOLT' ,,',

~.~r; ..
BOLT'

INSULATOR

NUT

FIG. 29 .Fr0r:-t Stabilizer Bar Instaliation--F~Super Duty·:

FRONT OF VEHICLE

,BOLT
··605920

LH SIDE SHOWN
RH SIDE SYMMETRICAL OPPOSITE

, ._" NUT
300-407 N·m

(220-300 FT-L~)

VIEW Z

F6451·2A

. ,

FIG~ '30' Front Stabilizer-Barlnstallatio'n--F-Super Duty Commercial Stripped.·Chassls and Motorhome Chassis
Vehicles
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14-21-23 Suspension -Front-Twin-I·Beam/Solid·I~Beam 14·21·23

MAIN VIEW E:150 SHOWN

RIGHT AXLE ARM
VIEWY

BOLT-58654

NUT-34991
163-203 N·m--...-...."

(120-150FT-LB)

WASHER
44878

NUT-382400
68-9.4 N·m
(50-70 FT-LB)

BOLT-58726
(INSTALL BOLT'THIS .

DIRECTION ONLY)

~ ~ RIVET
65094

'NUT-34991
~~~-- 162-203 N·m

(120-150 FT-LB) ,

LEFT AXLE
ARM-3007

38178

LEFT AXLE ARM
VIEWZ'

F3911·2C

FIG. 32 Axle Arm"lnstaliation-E-1SQ-E-2So-E-350

FIG. 34 Spindle Bushing 'Remo,va,l/lnstaliation Tools

.F3913-1E

REAMER
T53T-31'10.:DA (E-150)

D82T-3110-A
(E-250 - E-350)
T88T-3110-BH

(F-SUPER DUTY)

'T' STAMPING
,USE FOR TOP

BUSHIN,G INSTALLATION.

BUSHING REMOVER/
INSTALLER DRIVER

D82T-3110-G (E-150)
D82T-3110-B (E-350 -E-350)

T88T-311 O-AH
'(F-SUPER DUTY)

7,....~-·-·-'.~.-',..-.----'B-':--'ST-:G

.. USE FOR BonOM
DRIVER HANDLE. BUSHING INSTALLATION

D82T-311 O-C
T80T-4000-W

(FOR F-SUPER DUTY)BOTTOM BRONZE SPINDLE
BUSHING-3110

)"'rJ,I-,~"'~---(INSTALL BUSHING WITH
OPEN END GROOVES
FACING OUTWARD)

TOP BRONZE SPINDLE
BUSHING-3110

(INSTALL BUSHtNGWITH
OPEN END GROOVES
F~CING OUTWARD)

. I'

F3912·1A

FIG. 33 Spindle ~ushing Instaliation~CutawayView
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14-21-24 Su·spension· Front-TWin-I-Beam/Solid-I-~eam 14-21-24

. NEW BUSHING
INSTALL WITH OPEN

'.. END GROOVES .
: FACING OUTWARD' ...

'BUSHING REMOVER/INS'TALLER
, DRIVER - INSTALL BUSHING
ON SIDE ·WITH 'T' STAMPING

(E-150) "082T-3110-d..
. (E-250'- E-350) D82T-3110-B

(F-SUPER DUTY) T88T-3110-AH

DRIVER
. HANDLE

. ., D82T-3110~C

T80T-4000-W
(F-SUPER DUTYr~·

- F3914-1D

REAMER
T53T-3110-DA (E-150)

D82T-3110-A (E-250-E-350)
T88T-3110-BH (F~SUPER DUTY) .

F3916-1E

FIG. 35 Top Spindle Bushing Removal and Installation FIG~. 37 Reaming Bushings

. .BUSHING REMOVERI
INSTALLER DRIVER .'

INSTALL BUSHING ON
SIDE WITH 'B'-STA~.PING:

NEW BUSHING-INSTALL
OPEN END GROOVES
FACIN~ OUTWARD

F3916-1 A

FIG. 36 Bottom Spindle Bushing Removal and
Installation .
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14-21-25

SPECIFICATIONS

Su'spension Front-Twin-I-BeamlS(.)lid-I-Beam 14-21·25

DescrIption
F·150 (412) F-2SO - F-350 (4x2) E-150 - ~·250 - E-350

',. NellI R-Lbs N1n 'A-Lb8 -,tkn Ft~Lb8

. Axle to Pivot .Bracket N~ ,and Bolt, . ,'." 162-203· 120-150 162-203 120-150 ' 162-203 " , 120-150

Axle to Radius Ann Nut arid Bolt 365-446, 269-329 '365-446 269-329 326.433~ 240-320

Axle to uG:r Ball Joint 65-88 48·65 . 65-88 48-65 ,- -Pinch Nut .- .. ~

Axle Pivot Bracket (Left), to "

n-l09 ;Upper Frame.Nut 104-149 1~·149, n-109 - -
Axle Pivot Bracket (Left)'Side Retain~r 104-149 " n·109 104·149 'n-~09

"

to Frame Nut - -
, . .,

Axle Pivot Bracket (Right)' to Frame Nut - " - -." .- 68:.94 ' 50·70
Ball Joint (LoWer) to Axle Nut ., 129-149 95·110 129-149 .' 95·110 '. :- -
Coil Spring to Lower Retainer Nut. " .... 95·135 70·100 95-135 : 70-100 95-135 ' 70-100

Coil "Spring Upper Retainer to Spring
" ".

seat Nut and'BoIt,I', /".' 18·24 . 13·18 ~18·24"·· 1,3;'18 . 28-40 20-30

Jounce Bumper to Frame Bolt
"

19·29' 14·22 .~ .. 19-29~ / '14·22 . 28-40 20-30
Lock Pin to Spindle NUt - - - /. - 52-84 38-62
Radius Arm to Rear Bracket Nut 109-162 80-120: '109-16~: 80..120 log.;'162 80-120
Radius Arm RearBracke~' t9 -Frame Bolt 105-135 n·l00 105.135 n ..100 102-1'42 ...' , .. ·7.5:105
Shock Absorber to Lower~racket Nut

,.

71-100 52·74 71-~00' .- 52·74 55-81., .. 40-60
and Bolt -,

Shock Absorber to Up~r Spring 34-47 25·35 34-47,
"

"'25-35 25-37 18·28seat Nut ..
.'

Shock Absorber Bracket to Radius Arm
.-

Nut arid Bolt ' 37-50 . -27·37 " 37-50 " 27-37 95-128 ' 70-95

Sph1dle Pin Plug to Spindle Nut - .' - 48-67 ··35-50 48-67 35-50
Stabilizer Bar Unk to Bracket 71-100 52-74 71 ..100

"

52..74 ' 55..81 .~

Stabilizer Bar Unk to Stabilizer E3ar 71·100 ~2·74 71-100 52-7~ - 25-:37. 18·28·.. , ,

Stabilizer Bar Retainer.to Fraine . 37-50 '.:27..37 . :37-50. 27·37 21 ..33 15~25Crossmember Mounting BraCket ..

Steering Linkage to sptndle Nut 94-135 70-100'
~
'. 94..135 7~100 94-135 70-100

CF3917-2F

F-SUPER DUTY CHASSIS CAB FRONT SUSPENSION TORQUE SPECIFICAnONS

DescrIption . Hem .. R-Lb~
"

Drag Link to Pitman Arm Nut
'..

7(}:1oo '5~"74

Steering Linkage. to Spindle Nut
.~

70-190 52..74:

Spring Shackle to Frame Nut . , 203..285 150-210

Spring to Spring Shackle Nu~ , j 1~203
..

120-150

Axle to Spring U-Bolt Nut
" ·203..285 150-210

Tracking Bar Retaining Nuts and Bolts : 163-203· 120..150

Tracking Bar' Mounting Bracket NUts and Bolts and Brace' to Crossmem~r ' . 163·203 . 120-150 .

Jounce Bumper Bracket U·BoIt Nuts ' ; 70~100 52-74

Jounce Bumper Bracket Mounti~ Nuts '. '. 25-40 .' '18-30

Spring to' Rea~.Hanger Bracket 203..285 '.
".. 150-210

Stabilizer Link Mounting ~racket Nut
.' - ,

48~ 35-50

Stabilizer ~ink to Stabilizer ear Nut '21'-32 15..25

UpPer Shock Bracket .NUts 70-160 5?..74

Upper and Lower Shock to Bracker Nuts
-

70-100 " ' 52-74
.' ,

unkag8 Adjusting Clamp Nut 81~122
'.' . ',,·60:90 .

CF6251-2C

.~J' ...
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14-21-26 ' Suspension Fr~.nt~twin-I-Beam/Solid-I-8eam 14~21-26

ToRQUE 'SPECIFICATIONS 'F-SUPEA DITY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES

Torque,'Range. ' ,.
DescrIption ' N-in Fi-i.b
Shock Absorber to Upper Sh<?Ck Mount 300-407 220-300
ShockAbsorbf!r UpPer, MOunt to Frame 300-407 ' 220-300
,S~.~rber to Lower Mount 300-407 220-300
Leaf SPringU-Bo1t N~ts 300-407 220-300
Jounce Bumpers t6'Frame dr.Bracket '40-64 30-46
Leaf Spring Front'S~dde. Through Bolt

'.
: 200-280 1~207

Leaf Spring Rear ~o~ckle Through Bolt 100-150 74-110
Steering Arm to li~,\~Od, Castellated NUt: . ,

75-105 55-n
Steering Stop Bolt Lock Nut .' '.

~
50-70 37-52

Steering Drag Unk to Steering Ann Cast~lIated Nut , 0', 75-105 55-n.,
Steering Arm, Cas~ellated Nut

': . ~

75-105- 55-n
, Spindle'Pin Lock Bolt, Nut

"

50-70 ". 37-52- ",

, Stabilizer Bar Clamp to Fra~ .. 40-64 30-47 , 0

Stabilizer Unk Through Bolt -. , . . ,

n-l10 57~1.. ..

Stabilizer Unk to Stabilizer Bar, Nut
" 20-34 15-25

.',

CF~2B

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS·

Number,. ~crlpt'on / Application -
D81T-3010-A ~

....
~II Joint Service Sef(Adapter Tools) 'F-150-250-350 (4x2) .

Remover' Tool
, ..

,F-1,50-250-350 (4x2) Twin I-Beam Axles081T-301o-B

082T,;,3110-A R~a",er . ..... Spindle Bushing Service - E-250 - E-350 ~

D82T-3110-8
i

Bush,ing Remover/Installer Driver Spindle Bushing Service - E-250 - E-350.

082T-3110-C Driver ~andle Spindle Bushing Service

T~T-4000-W Driver Handle Spindle ~ushing Service - F-Super Duty

T53T-311 o-OA Reamer Spindle Bushing Service - E':150

D82T-3110-G Bushing Rerriov~r/lnstalle~ Driver ~indle 'Bushing Service - E-150

, D79P-3~3-A T.i.e Rod Adjusting Tool ~ " Universal
,,-

,: TOOL-3290-.D, - , :Tie Rod Erid Remover ' Universal j

O8OT~20-F49 ) ~augeo Tube (2.892 0.0.) Replaces T79P-4020-A16
-, o.

T74P-4635-C
...-..

G-Frame Assembly Ball Joint 'Rem~yal and Installation
.-

.,....
}

riSP-5638-A Suspension Bushing Service Set Axle P'ivot Bushing ;

TSOT-5638-A2 ., Front Suspension Bushing Tool Use with T78P-~ ..A
"

T8ST-5638-A i-Beam Bushing Remover/Replacer I~Beam 'Bushi'ng Service

T88T-3110-BH ' Reamer F-Super 'Duty . ~,

.'
T88T-311o-AH Bushing Remover/Installer Driver F..Supe·r Duty ..-, .."

..

CF3016-2J .

" "

\ '.
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-"; 'S'uspension Front-4-\Vheel Drive· ·

I ~ •
.. 4.~' •

14~22-1

.. ..

SECrlON 14-22 ~ Suspension, Front-4-Wheel Drive

DESCRIPTION
Front .Shock Absorber ..•.••••......••••.•... -14-22-1
Front. Suspe'nsion ,~".~••.....••• _~ '•• '.•.•.••••. 14-22-1

Bronco·,- F-150 (4x4) ..•.•. ;, .•••..••...~ •• 14~22-1

F-250 (4x4)' with Dana" 44 or 50 Front
, Drive Axle ';"" •....•••.•• .; .•••• ~ ~ . '14-22-1

F-35.0, (4x4) with Dana 60, Monobeam .
Front Drive Axle •..••...•• -•...•... ;, •• 14:.22-1

REMOVAL AND INSTALLATION ,-
Axle· Hou$iOg Pivot Bushing,; ,'......"•.. '. . • • . .. 14-22-7
Axle Pivot .Bracket •••.•....•.••••.....•.•. 14-22-7

F-150. (4x4) and Bronco '...•.•.••...•••. ~ ,14-22-7
. F-25o-(~x4) ~ ~ ....••'•• .- .. ,~'. • • • . • • . . . . •• 14-22-8
Front Driving Axle- .•••.•....~ .•.•.• ~ ..•••. 14-22~7

Front Shock Absorber '•••..... ti • oj; •••••• ;, •• '; .'. 14-22-5'
F~15(f (4x4) and Bronco Equipped with

Quad Front Shock Absorbers ••. iI •••••• 14-22-5

SUBJECT ":.' PAGE SUBJECT PAGE

"- REMOVA'L AND'INSTALLATION (Co.nt'd)'
Front Shock Absorber (Cont'd) . '. ~.

i=~250/F-350·. (4x4), ,•. ,••• ~'. ~-•• .- •.•••• ~14-22-5
. Front Spring .... ~ .••• .'••. '..• ~ ••\••. ~ . '•••••• 14~22-1

'F-150 (4x4), Bronco '••..• ! ••• .- ••••••••••••••• 14-22-1
F.;.250, F-350' (4x4) ... ~ ~' .•• : ...'; . ;. ~ ••.• ~ .14-22-~

Front Stabilizer Bar •••.•.•••••..•. .'••.;'•.••-•.. '. 14-22-8
I;Ironco and F-150' (4x4) •• '•.• :~ •.•.•' .'. ~.'. 14-22-8

.. - F-250 (4x4) •• ~ ~ .•••••••. ~: 14-22-8
Front Wheel Spindle ~ •..• : • ~ •,.~ • : ~ ,. 14-22-5
Jounce Bumper •.•.•.....••••• ~'~ .~ ~ .•••••• 14';'22-8
R~~ius Arm ~ ~ ....,.'••.••..• ~ • -•••.,.'.. ',~ ••.•• 14-22-7

F-150 (4x4), Bronco ••.•••••• '. ' ~ •••,14-22-7
SPECIAL SERVICE' TOOLS •·•••':': •..••••••1 ~ •• 1'4~22.14

SPECIFICATIONS •••••• '•..•.•••••.•.•.. ~ :'~ ..... 14-22-13
VEHICLE APPLiCATION .••••••.•.•.••••••••• 14-22-1

VEHICLE ,APPLICATION
F-1S0~F-350 (4x~) ~~d Bronco V~h~cles._

DESCRiPTION··, ..

F~ont Suspension '-'.'~.'"

Bronco, "F-~50 (4x4) °

,The Bronco' and F:-lSO (4)(4) Inqependeh~ Front'
Suspension (IFS) system (Fig. 1).is c.ompo.sed of a two
piece front driving axle. assembly, two coil springs and.
two radius ~rm~._ .

The fr.ont., driving. axle consists of tWo independent
axle arm assemblies. One' end of each axle arm
asseil,-bly is anchored. to the fram~. The other' end of .
each axle arm-assembly. is supported by the coil spring
and radius arm. ' ...' .

F-250 (4x4) with Dana 44 ,or 50. Fr~rit .~rive Axle'
'The F-2S0 (4x4) Independent Front $uspensi6n (IFS),

system -(Fig.· 2) has' a Dana 44 or· SO two-piece',driving ,
axle attached to. the~ frame' with two semi-elliptic, leaf
type· springs. Each spring is clamped to the axle arm
assembly with two U-bolts. The· rear eye of the spring is
attached to the hanger bracket. ,The front of the spring
is attached to a -shackle bracket. '

The shock absorbers are the direct, double-acting
type. They· are attached to a frame bracket at the top
and ~o the ,U-bolt spacer plate at the bottom.

F~350' (4x4)·' with Dana 60 Monobeam Front" Drive
Axle .

The F-3S0 (4x4) has a Dalla 60 Monobeam one-piece
driving axle attached to the frame with two semi
elliptical, ~ leaf-type springs (Fig.' 3). Each spring is
clamped to the axle assembly. with two U-bolts. The rear·
eye of the spring is attached to the hanger bracket. The
front of the spring is ~ttached to a shackle bracket. On
the right spring cap, a tracking bar is attached with the
opposite end mounted on. the crossmember.

The Snock. apsorbers ~'a~e the direct double-acting
type...They are attached to :.a frame bracket at the' top

.. and to the 'U-bolt spacer. p'at.e at the bottom. .
, - _. .. I

Fr~~t $hock .Absor~er' .
, CAUTION:, The low pressure. gas shock absorbers

are charged with nitrogen. gas to 931 kPa(135 psi).
Do 'not attempt to. open, pu~cture, or apply heat to
the shock absorbers.

Thehydraul~c shoct<.· absorbers" are of the direct,
-double-acting .'type. They" provide.~. a ',continuous

. ,d~mpening effect both on co.mprE;lssion and rebound.
These shock absorbers are of telescopic design with
rubber 'grommets at the ;mounting points for 'quiet
operation.' The shock absorbers are ·sealed, non-.
adjustable units and' must be replaced as complete
assemblies. . ° • •

REMOVA~ AND "INSTAL~ATION

Front Spring'
F-.150 .(4x4), Bronco.

Removal
·1 ~ .Raise the vehicle on a hoist and remove the shock

absorber-to-Iower bracket attaching bolt and nut
(Figs. 1 and 4). .

2. Remove spring lower .retainer 'attaching nuts from
inside of the spring coil.

3. Remove spring upper retainer attaching screw and
remove the upper retainer. "

• '4

4. Position 'safety stands under the frame side rails
and lower the axle enough to relieve ten~ion from
the spring.
"NOTE:, The axle must be supported on the jack
, throughout spring removal and installation, and
.must not be p~rmitted to hang by the brake hose. If
the length of the brake hose is not sufficient to
provide adequate clearance' for removal and
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t4-22~2 Suspension Front-4-Wheel Drive 14-22-2

VIew s

VIEWW

CLAMPS MUST BE
INSTALLED IN POSITION
'SHOWN WITHIN ~ 45°

TIGHTEN NUTS
.40-57 N-m (29-42 FT-LB)

STEERING ROD
L1NK-3B008

. NUT-800895
70·100 N·m

(51·73 FT-LB)

FRONT OF VEHICLE.,

CLAMPS MUST BE
INSTALLED IN POSITION
SHOWN WITHIN :!: 45°

TIGHTEN NUTS
MAIN VIEW 40-57 N~m (29-42 FT-LBt

BOLT-805033 "
(MUST BE
INSTALLED IN
DIRECTION
SHOWN)

'UPPER
RETAINER
5A333

:k:
'BOL:T-40949
18-24 N·m ',. ,
.(.13-18.FT-~B)

, SHOCK-18045

NUT-620468
'37-50 N·m
(27-37 FT-LB)

VIEW Z

F2856-2J

NUT-388833
94-134 N·m

, (70-100 FT-LB)

RETAINER-5A349~~~
INSULATOR' '~~.'/"
5414~1-/,

LOWERSPRINGSEAT~,.~:
5B316 AND 5A307 ".J,; I, '

STUD-390678. .' . --- '. ~t'"-1>
, , POWER TIGHTEN TO I-~~~~';./

258-311 N·m (190-230 FT,.LB)" . \ I£d. ,~
HAND TIGHTEN TO\' I ' '

326-35,2 N-m (2~':60 FT-LS) :.ll \~I\~IW I '.'
,11 'J .! BOLT

. . _;..,. ~ ~ I' ! 605921 RADIUS ARM .

A
~~ , .3405 (RH) ,

B~LTS (2). . -' - f~I.~;. ; 3A292 (LH) .

, 40954 IT.'I~ ~ ~ 'I~, AXLE
, 28-35 N'm I ' ,

. (20-26 ~-LB) , ..... , ' ~-~~ BOLT-58740
;., L-- -. POWER TIGHTEN TO

FRONT AXLE . 364-446 N·m (269~325 FT-LB)
RADIUS ARM HAND TIGHTEN TO

BRACKET 434-461 N'·m (320-340 FT-LB)
3B446

NUT-34922

SHIELD R.H.
ONLY
38463 .

NUT-802073
104-149 N·m
(77-110 FT.;LB)

NUT
620604 .

,OUTER
INSULATOR ~ ,

3Al84
FRONT

RETAINER'
38186

BOLT-801079
162-203 N-m

(120-150 FT-LB)

BOLT-802210
105-149 N·m

(77-110 FT-LB)

FIG. 1 Front Suspension' Bronco, F-150 (4x4)
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c
(I)
'a
CD
~
(I)

cr
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~

o
:::J
P+

I...
I

:e:s
CD
!.
c
~

c:
CD

~..
I'

I\)
~•,(,)

~..•I\)
I\)
•w

F2857·2F

FRON, SPRING
REAR BRACKET

" 5340

~-

4 : ..

NU:r-802073
104-149 N'm

(77:-110 FT-LB)

BOLT

VIEW:,/!.

-NUT
802073

104~149 N'm
(77-110 1FT-LB)

BOLT-802114

BOLT
60j521

--~::4
:-{'~::t~~o~a'NUT-620485

BOLT,. m: (~ ,~~, 200-280 N'm _
800991 . " c;Il.. .' (150-210 FT-lB)\ ~".,

~ .~~ NUT-620484
.~-- - ;163-203 N'm/< V (120-150 FT-~B)

FRONT SPRING ~~f'i..
FRONT SHACKLE -. - .

5K316 ',' _ :' I"

- . SPRING' I', ,
'-INSTALL INSULATOR INSULATOR

AGA'NST FRONT SLEEVE-5L302
SPRING CLIP _I SPRING

VIEW Y , .' 5310

,I

SHOCK
ABSORBER
18045

BOLT
800021'

NUT-620469
70-100 N'm
(52.-74 FT-LB)

,~: ,', . UPPER
I -- \~ SHOCK

~\' ,.~. , BRACKET
-\ . " : .18035

~,. BOLT
, \..' 605815

BOLT-605933

:U-BOLT-80,1485

NUT-620483·

BOLT-80002l

CLAMPS MUST BE
INSTALLED IN

POSITION SHOWN .
WITHIN::!: 450

TIGHTEN NUTS
40-57 N'm

FIG. 2 Front Suspension-F-250 (4x4), with Dana 44-IFS~HD and 50 IFS-Front Drive. Axle;
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~uspe~sion Front-4;'Wheel"l?rive 14·22·4

,.' TRACKING BAR
. MOUNTING

'BRACKET
BOLT 3A~

601415

.;. .'

.,'

BOLT WASHER

RIVET,
647097

• ~ I,

: BOLT .
803960 " '

- ROC)" AND LlNK'~::
'ASSEMBLY
9,:: 138008

SPRING
ASSEMBLY

5310

~EW,X'

RH SHOWN
VIEW V

SPRING
ASSEMBLY

5310

VIEWY

, :

FRONT OF 'YEHICLE.,.
VIEW X ."

NUT-800895, ",
70-100 N·m '
(52-74 FT-LB)

,; 1 ~. ~'

" BOLT
----- 605815

NUT-620468 '
aD""I-----+---~ 70-100 N·m

(52-74 FT-LB)

SHOCK
ABSORBER
18045 ..

NUT
620469

, , , -70-100 N·m
(52-74 FT-lB)

/

~ NUT' ",
: T-~801342 .

, 115-163 N·m
• I (85-120 FT-lB)

LH SIDE SHOWN
" ' RH SAME EXCEPT AS SHOWN IN VIEW V

VtEWZ "

'F4418-2C

,FIG.. 3, Front Suspension-F-350 (4x4) with.Dana'·Model·60 Monobeam Front Drive Axle
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14-22·~ Suspen~ion Front-4~Whe,el, Driv~ , 14-22-5

-installation of' the spring, the disc brake caliper 5. Lower the vehicle and tighten the U-bolt ·nuts to
-must be removed from the spind~e according to the 115-163 N -m (85-120ft-lbs).·
procedures specified in Section 12-24, Sr.akes,
Disc-Light and Heavy Duty---.Sliding Caliper. After Front,"Wheel 'Spindle .
removal, ,the caliper must. be placed on the frame Refer to' S~ction '15-34, Axle"':"-Front Driving, Da'na '
or otherwise supported ·to' prevent suspending the:' Model" 44 'and 50 and Section 15-32, Axle-Front
caliper from the caliper hose. These precautions . Driving,' "'Dana 'Model .60 Monobeam .under Steering.
are absolu,tely neces~ary·to'" p'r~ven, serious ::Kn'u~kle, ~ ,'Removal 'and ~ Installation f,or spindle
damage ,to the tube portion of the caliper ,hose r~placement on 4-wheel, drive front axles. '
assembly. ' ' ,', .

5. Remove the spring, lo~er ..retainer, and lower the ' Front' Shock'Ab~Qrber
spring from the vehicle. . .. F.-250/F-350 (4x4) , ':

Installation . '. 'Refer to, Figs: 2 ~~d .~.

1.. Place tM spring in position and.slowly raise the ; CAUTION: The low- pressure gas shock absorbers
front axle. Insure springs are positioned correctly in a're "charged with nitrogen gas to 931 kPa (135 psi)
the upp~r sp'ring,seats. for" 1 inch and 1 3/·16 inch 'bore, and 1034 ~Pa (150

2. Position the spring lower retainer over the stud and p.si) for 1 3/8 inch bore. Do not attempt to open,
lowe~ sea!,~nd install the' attaching nut 94-134 punc~ure ~.~, apply heat to./ the shock absorbers.
N-m,.(70-100 ft-Ib~)..", ' " "_ ~
.' Remov,~I, ,

. 3. Position the upper retainer 'over the spring coil and 1. Rem'ove' 'the nut and" 'b''0It' ,t.hat retal"n-'s" the' shoock
install -the' attaching screws 18-24 N -m (13-18'
'ft.-~bs).· . absorber to the' upper s~ock brack~·~., ,

4~' Position the shock' ,absorber.. to 'the ,lower bracket 2. Disconnect the',lower end of the shock absorber
and install the attaching bolt arid nut with the. bolt fr0f!l the ~~bolt' plate (bolt. a'nd nut)...- '
head towards the tire. Tighten the bolt and· hut to 3 C' th h k' b b d' ,
71-100 N-m(52~.74 ,ff.lbs) as listed at the ~nd' of . o~press" e S .oc, a sor er a~ re~move.

this Section. Remov~ safety ,stands and lower-the Installation'.~·

~ vehicle" ,\'," ' , ' . 1.. tnsert 'sho~k absorb·er-.' into the upper shock
Fro'nt Spring '.' ~ :, '.. '~ brac~et. Insert bo~! .and tighten nut, to 70-100 N·.m

(52-74 .ft-Ibs). ,~ .". '. :
F-250, F-350(4x4) '2. Attach the tower end~of'the shock absorb~r to the
Removal , , ',' ' U-bolt plate by instaJling,t,he-, nut and.~bolt~ Tighten
1.. Raise the vehicle frame' until"the weight is off th'e ~: ,t:o' 70-100 N.-~i (52~74 ft-Ibs)." .

" front 'spring with the wheels still touching the floor. 'F:'150 (4x4) and Bronco Equipped with Quad
Support the axle to p.reve~t rotation. Front Shock Absorbers

2. Disconnect the lower end of. the shock absorber
fro'TI the U-bolt spacer. Remove the U-bolts, U-bolt Refe~ to Fig.. 4~
cap and spacer. For those vehicles equipped with CAUTION: The low pressure gas shock absorbers
a Dana Model 60 Monobearri front -drive axle, ... ' are charged with n,trogen gas to 931 kPa (135 psi)
remove·tt;le ~o bolts which retain the tracking bar for ,1 inch and 1 3/16 inch'bore and 103.4 kPa .(150 ..'

-to the right spring cap and tracking bar mounting psi) for' 1 3/8 inch bore. Do not attempt to open~
bracket (Figs. 2 and' 3). ~uncture or .~pply.heat to. tht!!' shock absorbers.

3. ·Remove the ~ut 'from~he hanger bQlt retaining the Removal' ". _
spring at the rear'. Drive out the ~anger bolt., 1., For, forward and rearward of' front axle shock

4~ R,emove the nut connecting the front shackle and . absorber installation, insert a·'wrench to hold'the
spring eye. Driye out the shackle bolt and r~move up.per s~ock absorber retaining nut., Loosen; the
the spring. . 'J ,,' stud by. ,turning. ,the ·hex ,provided on the exposed

Installation (lower) part of, the: stud and remove nut and
,washer.) .

·1. Position the new spring on the spring seat. Install 2';. Disconnect' the lower end of the shock absorber
,the shackle bolt, (Fig. 2), through the shackle ,and ~ .. from the bracket" bolt aAd nut 'for rearWard of front

.. spring 163-203 N· m (120-150 ft-Ibs). axle installation, and hut and washer for forward of .
2~ Position the rear of the spring to allow the rear frol1.t ·,a~le installation. . .

hanger bolt, to be installed. Install the nut and
tighten to 1~3-203 N-m .(120-150ft-lbs). 3. Co.mpress' the shock absorbers and remove.

3. Position the lJ~bolt .spacer and place the U-bolts in 4., Cut. oyt. in.sulators 'from upp~r spring seat. :
position through holes in the spring sea~ cap. , Installation'
Install but do riot tighten the U-bolt nuts.' For those
vehicles equipped' with a Dana' Model ,60 ~'·1.,';' Insert new' one-.piece insulators into the top
Monobeam front drive axle; with the 'vehicle in the ,'. surfac'e ot-the upper spring seat (use soap· solution.
"CURB" position, connect the tracking bar to th'e to, ai~ in inst~lIation) ..
tr.~cking bar mounting bracket and right spring cap. ,,2. Insert' shock absorber stud through' insulator.

4. Connect the lower end of the shock absorber to Replace steel washer and ,'hand start nut. While
the U-bolt spacer. holding the nut as descri~ed in Step 1 of ~emoval,

•...
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14-22-6 Suspension 'Froi1~-4-W'heel Drive 14-22-6

CLAMPS .MU~T BE INSTAL,LED,' .
IN POSITION SHOWN WITHIN :!: 45°,

TIGHTEN NUTS TO 45-57 Nom (29-42 FT-LB)
, .

STEERING ROD AND
LINK ASSEMBLY~3BOO8'

. . , , CASTELLATED' NUT-800895
, 70-100 Nom ,
, (52-73 FT-LB) ,:_

COffER PIN-642569

MAIN VIEW

~.: .

CLAMPS MUST BE INSTALLED IN " "
POSITION SHOWN,WITHIN :!: 45° ,',
40-57 Nom (29-42 FT-LB)

SHOCK-18045

BOLT-801079
,_ ~~,) , ...... -, 163:-203 Nom

:<.~\ : (120-150 FT-LB)

~
""""I'~ ... -.,r\__ t I'
',;.;{,,~~'

. ~~..- ~

CROSSMEMBER ./ ....'" RI9H't ,
, AXLE

VIEW'W ARM :'

NUT
620604

NUT-620468
" , , ",r 37-50 Nom, .;;)t:'')27-3! FT-~B)

, ,'.. . NUT~620469
t.-) .71-100 Nom

, ..' ' /-- (52-74 FT-,LB)

SHOCK
BRACKET

~.. ..-' ~ . '18126 '

"_---=:;.......~l:V:~~~ysW, '3405(RH)

!
'.',: ~'" 3A292 (LH)',

· ',- '~~~';,h,' ""(~u,:f~~-~~~itLL~D
. ':.\''~., , . IN.9~REcnON SH~WN)

, ' ~'-'~O~!~59~l" , :v·'·
,; '.. _ : BOLT-58740 HAND TIGHTEN·~.

BOLTS40954 (2 REQ~D)" TO 433-460 Nom (320-340 FT-LB)
, . 28-35 N·in (20-26 FT-LB)' ,POWER TIGHTEN TO

VIEW Z '364-446 Nom'(269-329 FT~LB~

FRONT LOWER
SHOCK BRACKET
. -,18A151-RIGHT

i 8A~ 53-LEFTVIEW Y

CROSSMEMBER' .

NUT-802073
104-149 Nom,

iJj
'RIVET ", " '

-:..~~~BOLT'~54' '

, f;'<~I~W.,·" ...

P
~· ... ,-
.' J....... '

RIVET .' .,'. ~f~~~~EB) "
VIEW T

"'BOLT'
801079

;162-203 Nom
'(1,20-,150 FT~LB) .'~ ~EW X.

BOLT RADIUS ARM '
105-149 Nom 'BRACKET /NUT, , .
{7-110 FT-LB)3B183 (LH) .. ' , "

'. - -':::::::::::3B095 (RH) ("'--A NUT-34992,'
::::::--- \ i W, .109-163 N'm

.~, ':~~;2~::
SH'ELD,'

38463 (RH ONLY) : NUT AND WASHER
, ASSEMBLY

OUTER , N8~5
INNER INSULATO~ 70-100 N·m

,INSULATOR 3Al84"-· '(52-73 FT-L8) ,

38203 .' SPACER'-3B244 ;.

FRONT t RETAINER
38186 .

f2858-2K

FIG. 4 Quad Shocks-Installation-Bronco an~ .F~~50·'(4x4)
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'-.. 11. Move the axle forward arid remove the radius arm
from the axle. Remove the radius arm from the
frame bracket.

Instal,l~tion ' '. .,' , .. .... ' ,
-1. Clean all th~ mating surfaces between th~ radius

. 'arm, 'axle and' brack,~t prior to re-assembly.
'2. : -, Position :the' forWard washer and insulator on the

.. ' ~"r~arof the radius arm arid insert the radius arm into
, ' the frame bracket.

.3. >..Position,:the .re~r $pa~er, in~ul~tor~nd" washer :on
,- the ,radius arm and loosely install the ~ttact.'ling nut.

·4.' ,'+ Position the radlus,arm..and front axle to radius arm
,. ,', ,,:. ,brac~et., on the' ax,le'. '. .

5. Loosely install anew stud and bolt attaching the
radius ,arm ,to' the axle. .

" ·NOTE: Newstud·and bolt are· required because of
the adhesive coating on the original bolts. If new
fasteners. are not available, thordughJy cl~an the
;old' ,fasteners and apply Loctite No. 242 or,

.. ; equivalent to the thre,ads of the fasteners,:

"'6., 'Tighten ,the radius arm rear attaching nut to 109-
. " . '1,63 N· m (80-.120 ft-Ibs). ,",

7. ~ Irlst~1I 'and tighten the bracket to axie attachment
screws to 27.-35 N -m' (20-26 ft-Ibs).' .'

8.. ,,' Tighten the r~dius arm (hand tightenj to. axle lower
. boltto 432~460N· rn (320-340 ft-Ibs) and the upper

stud ,type-, bolt to 324-351 N-m (240-260, ft-Ibs)
(han~ tighten). , . '

9. Positiqn the sprif'Q lo~er seat with the locating·tab
? poSitioned ,in .~~~ r~dius arm' notch spring insulator

and retainer to the 'spring and axle. Install the lower
spring retainer and tighten nut to 94-134 N -m (70-
1OOft-It;>,s).,· ',' " '.' ,

10. Position ·the shock ,absorber to the, lo'wer bracket
ahd i,nstallthe attachingbolt-ahd nutand tighten to
71-190 ~ -m (52-74 ft-Ibs). . . ". .

, ·,NOTE:. ItJsimportant that the bolt be installed with
the head ·toward the· tire. to maximize clearance'to

'-brake system, ~a.rriponents.

,11'. Connect the front stabilizer bar, (if 'so equ!pped) to
. ' the ~tabilizer link. Tighten nu~ to .70-1 00 ~ -m' (52-
". 7~ ~ ~-Ib~)~,' ' . "

12~. Rein'st.all front caliper,S if remov~d. Inspect brake
.' . hoses for. damage. ., . ~"',: _ ' ,

. 13,. .Reinstall ih~ 'front wh,eei and tire assembly~ Refer
to Section 11"--02, Wheel~ and Tires, for procedure.

'14. ~ower; '.vehicle, -and,' w~ih' the· weight, ·-on the
: suspension, tighten~~e pivot bU~hing bolt and nut
to 163-~03 N-m (120-150 'ft-Ibs). '. . .,.

.'~ A~le Housing Pivot Bushing

R~:~c)~ai an~ installation. .. _. .
',_ ~,~~fer tb. Section 15-34,. >Axle-Front Drivir:lg,. Dana
Mod~ls .44 and 50 and Section 15-32, Axl&7-.Front
D~i,ving;' Qana M<;>de160 Monobeam, under Axle Housing
Pivo~ Byshing-Removal and Installation for correct
service procedures, on Bronc~F-150-F-250-F-350
(4x4); vehicles~

AXI~ ·Pi~ot Bracket .-.

'", F-150 (4~4) and Bronco
Refer to Fig. 1.'

tighten to 34-47'N -'m (25~35 ft~lbs) by turning the
hex provided on the stud.

3. For., the rearward of front axle shock absorbe'r
installation, attach the lower end of the '·Shock
absorber, to -the br~cket by installing the' nllt- anq
'bolt with the, bolt head' installed toward the tire.
Tighten to 70~.100, 'N'''m '(52-74. rt~lbs). For 'the'
forWard of front. axle shock, absorber installation,
attach the lower end of 'the shock,absorber+to the
b~acke~ by installing' washer (conc~v~ surface to' ,
nut) and tighten nut '.to 95-136. ~ -m (7~-100 ft-I~s)...

Front Driving Axle .- ,
" Refer to Section ~ 5-34" AX:'~Front Driving", Daii~'
Model .44 and 50 and' Section ,15-32," Axle-Front

.Driving" Dan,a Model 60 "Monobeam-", forfroW1t axle
-.removal and installation procedures on Bronco, F-150
F-250-F':~5~ (4x4) 4-wh,eer drive vehicles.

{,

Radius, Arm
, .,l

'F-150 '(4x4), Bronco,

Remov~1

Refer to Figs. 1. and 4.

1., Raise the vehicle and, 'position saf~tY stands under
the ,frame' side ,,rails and a jack such as Rot,~.Jriqa

r Hydraulic Floor· Jack, 07~-00002 or equivatenf .
under the axle. ',- - . ' ',.

2. Re'move the front ~wheei and tire assemoly. R:efer
to Section 11-02, Wheels and Tires,fot procedure.'-

, 3. Oisconnect the ,front stabilizer bar (if ~so'equipped) .
. at the staQilizer I~nk. '. .. '

4. Re,move. t~e, shock absprber..:to-Iower .bracket
attaching bolt and nut and pull th~ shock absorber
free '.of, the ~ radius arm~ ' , '

. '

,5. ,Remov~ +$pring' lower retainer attaching bolt from
inside., of the spring. c.oil. . - -

6. Loosen the axle pivot bolt. \ ..,.

7. .. .Rem'ove the· 'nut attachi~g :ih~ radius· arm to the ...
frame bracket and remove the: radius· arm rear
,plasti"c spacer a",d insulator.' Lower the axle;~

. remove the lower spring retain.~r" i,nsulator and,
,spri~g seat and allow the ~Ie to move forward.·

NOTE: The axle must be support~d on the ·j~Ck
, throughout .. spring re~oval and installation, and
.must not be per.mitted~o han'g by the brake hose. 'If

.- the lefJgth of the, brak~ .hose i$ not suf:ficie'nt to
" proyidEl'. 'adequate 'c'earance for removal and

in,staUation of the spring.- seat, 'the disc .brat<e
:", caliper must be removeq from, the spindle

~cc~rding: to 'tne procedures; specified in Section"
. 1.2-24, Bra~es'~, Disc-L,ight' 'and' Heavy Duty
Sliding Caliper. After rem,oval, the ,caliper must be
placed, on the frame. or' otherwise supported to

~ , J>.revent ~uspending '. th~ caliper from, the caliper
, hose. ·The$e.-,prec~tJtions a~e absolutely.necessary'
to·prev~nt setiQus damage' to the' tube' portion of." '

,. th~ caliper hose, assembly." '
, '. ..,. .

. '8. ~ ,Remove th~ two bolts +attaching the front.axle -to
radius ~rm bracket to axle tube.

9. Remove the.b~lt and'stuq 'attaching radius ~rm to
axle. " .',

10. Remove th'e front axle radius arm bracket.
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14-22-8 ,Susp~nsion Front-4-Whee~1 Drive 14-22-8

Removal
1. "R'emove t.he 'front ~axle' as' described 'in the

Removal and Installation portion of Section l' 5-34,
Axle-Front .Driving, Dana Models 44 and 50.

2. Remov~ the .retainer and bolts, attaching the pivot
bracket to frame. Refer to. View ':< in. Fig. 1.

Installation,..
1. Pbsitipn the a~le pivot bra'cket:to ,th~ '~rossmember

an~ loosely assemble the bolts; retainer assembly
. ·~nd. huts. Do· not tighten" at :·this time.' ' '
.'. .NOT'E: The tWo rearward vertical fasteners must

be installed with, bo'it heads adjacent to the engine
'. oil' pan to maintaji1 required clearance. The bolt
: :~nd retainer ass~mbly must be installed. 'with' bott

heads on the inside of the. pivot.bracket .surface.
.2. " To ensure correct p()sitiofiing of the axle pivot

. bracket, tight~n the 'two :forward fast~ners to 149
, N -m (110ft ·Ibs) first. Then tighten ,the two

rearward. vertical nuts and bolts in the top of the
crossmember to 149 N-m (110 ft .Ibs).

3. Install the .~xle, fr~nt spring, radius arm, and wheel
spindle as described in this Secti~n. '..

Axle Pivot Bracket
F-25Q-(4x4)

.Refer to Fig. 2.

Removal,

1. Place supports. sec'urely under the axle arm~ and
remove the axle pivot bolts.
WARNING: IF' THE AXLE ARMS ',ARE NOT
SECURELY SUPPORTED, THE ,AXl.,E ARMS
WILL DROP SUDDENLY 101.6-152.4mm '(4-6
inches).

~. If necessary, pry the axle out of' the brackeJ and
lower the axle.

3. Remov~. and .discard all ~xle pivot pracket to
crossmember fasteners and remove the axle pivot
brackets (Refer to View W, Fig. 2).
NOTE: If necessary, raise the engine to provide
access to ..the vertical fasteners in the top of the
crossmemoer as follows: .'
A. Loosen the ri.ght and left engine mount bolts.
B.' Align the fan, blade to clear the shroud and

raise th~ engin'e 50.8mm (2 inches). Make sure
the air cleaner does not com'e in contact with
the firewall.

C. Block engine securely in place.

Installation
1. Position the axle pivot bracket to the crossmember

and loosely as~emble the bolts, retainer assembly,
and nuts. 09 not tighten a~ this time.
NOTE: The vertical fasteners for each pivot
bracket must be installed with bolt heads adjacent
to the engine bH. pan to maintain required
clearance. Horizontal fasteners must be installed
with the bolt heads on the inside surface of the
pivot brack~ts.Refer to V.iew W in Fig. 2.

2. To ensure correct positioning of the axle pivot
brackets, tighten the horizQntal fasteners in the

side of the crossmember first. Tighten to .149 N -m
(110 ft-Ibs). Tighten the vertical fasteners in the top
Of the crossmember to 149 ~ -m,1 (110 ft-IQs).

3. Posltion the axles in the pivot bracket. ,Install the
pivot bolt and tighten nut to 200 N -m (150 ft-Ibs).

4. Remove the blocks under th~engirie:.and lower the
engine, .into. position. Tighten the bolts to<
specification listed in' the appropriate 'engine'
Section in' Group .. 21 or Group 2·2, Light Truck
Engine Shop Manual ·(Volume lB)* .

Jounce Bumper' .
'·:Refer to Figs. 2 and 3.

Removal

1. Remove the hex head bolt that holds jounce
bumper to frame. Remoye jounce ,bumper.

h1stallation

1. Position jounce bumper in forw~rd set of ~hoie~ in'
frat'De.,

NOTE: ,The rearward set of holes on the right
burnp~r. ~rily are for F-150-F~350 (4x2) vehicles
only. The forward set of holes are for. F-150 (4x4)
and .B~onco only.

2. Install the hex head bolt and tighten to 19-29 N -m
(14-22 ft-Ibs).

Front Stabilizer Bar

Bronco and F:150 (4x4)

Removal

Refer to Fig.. 5.

1. Remov~tiuts, bolts and washers' connecting the
stabilizer bar to connecting links. Remove nuts and
bolts of the stabilizer bar retainer.

2. Remove stabilizer bar retainer.

3. Remove the stabilizer bar and insulator.

N:OTE: The stud does not have to be removed..

The bracket to frame assembly may be removed
but not the # 1A crossmember.

Installation

1. Install insulators on stabiJizer bar.

2. Position stabilizer bar with insulators to mounting
bracke.ts ,and ,install attaching nuts and bolts.
Tighte'1 ,retainer nuts to 37-50 N -m (27-37 ft-Ibs).-·

3. Reinstall link to stabili?er attaching bolt and nut.
Tighten to 71-100 N -m (52-74 ft-Ibs).

F-250 (4x4)

Removai

Refer to Fig. 6.

1. ' Remove'bolts, washers and nuts securing the links
to spring seat caps (both sides). For those vehicJes
equipped. with a Dana Model 60 Monobeam Front
Drive axle, remove the nut, washer, and bolt
securing the links to the mounting brackets (both
sides). Remove nuts, washers and insulators
connecting iinks to stabilizer bar. Remove link
assemblies.

*May be purchased as a separate item.
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14-22-~ .Susf)ensiori Fr~nt-4-WheeIDriv.e 14-22-9

2. Remove .nuts and bolts securing· retainers to
mounting bracket an~ remove' retainers.' :

3. Remove stabilizer bar.

Installation

1. To, reinstall, replace the 'components in reverse
o~der of ~.i~assemply.,without. tigh~ening(bolts.

2. Tighten nuts connecting li.nks .to spring, seat: caps
on both sides, ,70-100 N·m (52..74. ft-Ibs).

3. Tighten nuts connecting links to stabilizer par, 21-
33 N· m (15-25 ft-Ibs). . , .' ': ...

4. Tighten nuts and bolts connecting retainers to
mounting bracket, 34-48 N· m, (25..35 ft-Ibs);:

F-350 (4~4), ,:

Refer to Fig. 7.

RemOval

1. Disconnect the left and right ends of ''the front
stabilizer bar from .the link assembly attached to
ttle :frame side rail~' r:nounting ,brackets.

2. Disconnect the retainer bolts and U-bolt, .and
remove .t~e stabilizer. bar ,f~om the front ax~e. "

3. Disconnect ,the stabilizer'links' by removing ,them
from the frame sid~ rail 'mounting brackets.

,Installc't~~n ~

1. IL06sely assam.ble 'the e'ntir~ stabilizer bar system
with both link assemblies loosely attached to the
.frame mounting brackets,' and the stabilizer bar' in
position on. th~>~~Ie.. .

2. Check to be s,ure, the stabilizer bar insulators' are
,.seated in the retainers" and that the stabiJizer bar is
·qentered' between the' fr,ont leaf sp~ings. Attach the
.stabili;zer bar to ,the axle:- ,by assembling the
r~t~i~ers .to the axle. mounting· brackets., Tighten

·retaining' b(jlt~ and U-qolt to 48-6~ N· m (35-50 ft- ,
'Ibs).' ' '. , "

3. .Install '-the link assembli~s ,to the .frame 'mounting
brackets using the bolt~, washers, and Jocknuts.

·,Tigh~en the lockn'ut to 70-100 N· m (52-74 ~ft-Ibs).
.' .. • .. 4 " . ' t •

4. Install ..the'link assembly to the stabilizer bar with 2
cup wash~~s, .2 rubber, insulators,. arJd 1 locknut.
"Tighten tt)e lockn,ut to' ~1-~~ ~.m· (15,-25 ft-Ib).

~ ~ .. ~. ... l.·

. "

. ~ '",

.'
, '" .

",: I

: ....

," ,

.~ .
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BRONCO AND F-'150 (4x4) SUPER CAB

14·22·10 Susp.ension Front~4·Wheel Drive

~
VIEW V

14-22-10

...
FRONT, OF VEHIClE

VIEW V

, F-150 (4x4) RE~ULAR CAB

0 •• f".

BOLT
N605920BOLT,'

N605933

N620469

, ,38353 '

, NUT
N620482

36-50 Nom
(27-37 Ft-LB)

·L. BRONCO, F-150 (4x4) SUPER CAB
, VlEWW

NUT
620469
71-100 Nom
(52-74 FT-LB)

, NUT':,":·,
620469:

~.,......-~-- ' ,71-100~Nom '
'(52.;.74 FT-~B)

,WASHER
", 801527'~

.VI~V "

BOLT
805033

STABILIZER '
BAR· '

. SPRING SEAT 'AND ~
" STABIUZER BAR , ,

,,BRACKET 5A307 (RH)
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FIG. 5 Front Stabilizer Bar Installation-F-150 (4x~), Bronco
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FIG. 6·· Front. Stabilizer Bar Instaliation~F-250·(4x4) :with I;)ana. 44IFS-HD.~nd 50 IFS-Front .Drive Axle
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14-22-12 Suspension Front-4-Wheel Drive

.... STABILIZER
LINK ..

STABILIZER
BAR .,
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~I""....-::"'l_"'~------ MOUNTING
. BRACKET

E6336-2A
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FIG.;· 7 Stabilizer .Bar Installation-F-350··. (4x4)
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1'4-22-13 Suspension 'Front-4~Wheel Drive 14-22-1.3

FRONT SUSPENSION TORQUE LIMITS - F-1501F-250 (4x4), BRONCO
, , .Torque

Description Model
(ft-Ibs).'0 ~ Nem

'. 240-260
Radius Arm to Axle, Upper Stud Bro~, F·l50 (4x4) (Hand Tighten) 326-352

Radius Arm to Axle:' Lower Bett Bronco, F.. l50 (4x4) 320-340 434-461,- ..
(Hand Tighten)

Front Spring to Axle U-Bolt F-250 (4x4) 85-120 11&-163

Front Spring Assembly to Hanger Bracket' F-250 (~x4) 120-150 163-203,.

Front Spring Shackle to, Shackle Bracket F·250 (4x4) 150-21'0 203-285 '

Front Spring to Shackle F-250 (4x4) 120-150 1,63-203

Radius Arm to Bracket ~ Bronco, F-1.50 (4x4) . 80-120 109-163'. ,

Spring Retainer to Upper Spring Seat
0,

~

.,Bronco, 'F·1sO (4x4) Screw 13·18 ' 18-24....

Lower Spring Retainer to Radius Arm ,Bronco, F-15Q. (4x4) : 70-100 .94·134

Front Shock Bracket to Frame
.

F-250 (4x4) 52·74 71·1'00

Front Shock to Shock Bracket - Lower .. Bronco, F-l50 (4x4) 52-74 71-100

Front Shock Absorber Stud - Upper Bronco, F-l50 ,(4x4) 25-35 34·47

Front Shock to Front Spring Plate Spacer - Lower F-250 (4x4) 52-74 70~100

Front Shock to Bracket - Upper F-250'(4x4)
._, . -

52-74 70-100

Fro~t Jounce Bumper to Bumper Bracket F·250 (4x4) 19-30 26·4'1

Bumper Bracket to Frame F-250 (4x4) 52·74 71·100

.Front Jounce Bumper to Upper Spring Seat Bronco, F-150 (4x4) 14·22 19·30

Radius Arm Pivot Bracket 'to Frame Bronco, F-l50 (4x4) 77-110 104·149

Stabilizer Bar Link to Bracket Bronco, F-l,sO (4x4) 52-74 71·100

Stabilizer'Bar Link to' Stabilizer Bar Bronco, F-l50 (4x4) 52·74 71:'100

Stabilizer Bar Retainer to Bracket and Bracket to Frame Bronco, F-150 (4x4) - Super Cab ?7737 37-50

Stabilizer Bar Retainer to Bracket Bronco, F-l50 (4x4) Super Cab' 27-37 37-50

Stabilizer Bar Bracket to Frame (R.H.) Bronco, F-l50 (4x4) Super Cab 52-74 71-100

Stabilizer Bar Retainer to Crossmember and Mounting' Bracket F-150 (4x4) Regular Cab 27-37 37-50

Axle Pivot Bracket to Frame F-150 (4x4) Bronco n .. l10 104·149

Axle. Pivot Bracket 'to Frame F-250 (4x4) n-l10 104·149

CF1707-2S '
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14-22-14 Suspension Front-4-Wheel Drive 14-22-14

FRONT SUSPENSION TORQUE UMITS - F-350 (4x4) WITH DANA 60 MONOBEAM FRONT DRIVE AXLE

.~

Torque_
DesCriptIon .' (Ft-lb) Hem

Bumper Mounting Bracket to Frame- '..' 52-74 7(}100
"

Bumper to MoUnting Bracket 18-29 25-40

Front Shock Sracket to Frame 52-74
~

70-100

Front Shock to Shock ~acket - UpPer 52-74 70-100

Front Shock to· sPacer Plate Bracket - ~wer' 52-74 70-100

Front Spring Assembly to Shackle 120-150 . 163-203

Front Spring Assembty to Spring Bracket 120-150 163-203

Front Spring Shackle to Frame 150-210 203-285

Stabilizer Bar Unk Assembly Mounting Bracket to, Frame 35-50 48-68

Stabilizer Bar Unk Assembly to Mounting Bracket : :. 52-74 7(}100

Stabilizer Bar to Unk Assembly 15-25 21-33

Tae Rod End to Spindle Arm ;. 't , • 52-74 70-100

.Tracking Bar Assembly to Mounting Bracket 120-150 1'63-203

Tracking Bar MOUnting Bracket to Crossmember n-110 104-149

U-Bolt to F~ont Spring ~ap " .' 85-120 115-163

U-Bolt to Stabilizer Bar Mo~nting .Bracket·- R.H 35-50 48-68

Stabilizer Bar to Mounting Bracket - L.H 35-50 48-68·

CF4585-2C

SPECIAL ··SERVIC~ TOOLS

SPECIAL SERVICE TOOLS

Number Description Application
D79P-3283-A Tie· Rod Adjustment Tool Universal

TOOl·3290-D Tie Rod End Remover Universal
TSOT-5638-A Front SusPension Bushing Tool Set Front Drive Axle Suspension' Bushing Removal and Installation

CF3020-2D
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14·31·1" , 'Suspension~Rea,r-Leaf Springs. .. 14·31·1

SECTION·14-31 Suspen·sion-R~ar·~Leaf Springs
, .

PAGESUBJECT "

ADJUSTMENTS .'
Vehicle Lean ~ ' ' 14-31-3

DESCRIPTION' ",-, ' ,- ," , ' ~

~Rear Shock Absorber' ~ .. 14-31-1'
Rear Suspension ' '.' ..• ~ ' . ,~' 14-31-1,

DIAGNOS,IS AND TEST.ING' " ,'. '
Rear Leaf Spring Squeak ~ .-. 14-31~1

Vehicle Lean ,Check : ' ~ .. 14-31-1
REMOVAL AN'D' INST'ALLATION -

Rear Shock 'Absorber-Econoline 14-31-3.
Rear Shock' Absorber-F-Series Vehicles

and Brol1.C9, '..' ~ ,~ ..' 14-31-4
Rear Spring ~~ ' ~ t4~31-~ ~ -

SUBJECT ' ,PAGE

REMOVAL AND, INSTALLATION' (Cont'd)'
Rear ~pring (Cont'd) . , ,

E-150' .. ,~' .'.... ~ '......•.... Ii .'•• '•••••••,1'4-31·9
'E~250-E-350 ~: :' " .- ~ ,.' ·..14·31·9

"~ F-150-F":259~F-350,(4x2)'(4x4), F·Super
,'. t. Duty Ch~ssi,s Cab, Stripped. Chassis~ ' .

Motorhome Chassis and Bronco 14~31·9

Rear Stabilizer "Bar .....•.........., 1~·31·10

F·150-F~259-F·350 ';(4x2l (4x4),. F·Supe'r-
Duty Chassis. Cab, Stripped .. Chassis, ' I .

Motorhome Chassis and Bronco" .~' '14,;,31·10
SPECIFICAT-IONS ' '•._ ' ' 14·31-19
VEHICLE APPLICATlqN ~-:'-' ',~ .'.,r~. '. :. • ••• ~ •••• 1~-31·1

VEi·II,¢~~ 'APPLicATiq,N , , '.
Applies to E-150-E-350, F-150-F-350, F-Super Duty
Chassis Cab, Stripped Chassis, Motorhome Chassis
and Bronco Vehicles. .

DESCRIPTIO~ .

Rear'Suspe'nsion
Semi-elliptic, ,leaf-type springs are ·used for the rear

axle suspension. The forward end of 'each spring 'is .
attached,to a bracket on the'frame side member. The
rear en'd of ea'chspring is 'shackled 'to a'bracket on'the
frame side member. (Figs. 1 through 11).

Optional auxiliary rear springs .are mounted on ,top of
the main spring with free ends. These provide load
carrying capacity and stability. Auxiliary springs are'
standard on all· F-350 and all F-Super Duty ,series
vehicles (Figs. 3, 4, 5, 6 and 8).

Rear Shock Absorber
. Both the hydraulic shock absorbers and the low
pressure gas shock absorbers are of the direct, double
acting type. They provide a continuous dampening
effect both on compression and rebound. Tnese shock
~bsorbers are of telescopi~ design with rubber
grommets at the mounting Pdihts for quiet operation.
The low pr~ssure gas shock absorbers are sealed and
charged with nitrogen gas to reduce',shock' absorber
fade and improve vehicle ride. The shock absorbers are
sealed, non-adjustable units and must be replaced as
complete assemblies.

DIAGNOSIS AND TESTING

Vehicle Lean Check
Refer to Section. 14-01 .Suspension- General

Service for diagnosis .and testing.

Rear Leaf Spring Squeak ..
To' correct a squeaking condition at the rear leaf

springs, first determine whether it is loose spring
mounting bolts or the, shackle bushings squeaking. If it
is determined to be loose bolts, tighten them. If it is, the

• 'to <> ..

. bushings, replace t~eni. if it' is the., springs, in$tall spr'~~g
tip liners to c~orrec~ the squ~ak. If the' original spring clip
is damaged during removal, install a new service spring
clip. Also check for meta! burrs rubbing between t~~
leaves such as the· clip rivet· These burrs should ,be,
removed. '

... ti~ Liner Installation ,' .. , .
1. Raise ttie. vehicle by'·the,frame so that the rear axle

-. hangs freely.. "

..: 2. ',' Bend 'the",spring 'clip to provide clearat'lc,e betw'e~n
.. the spring leafs, allow~ng' insertion of the liners,. A
. pry-bar may be used between the leave's to provide

additional 'clearance for insertion of liners.

3. Slide the liner (5586) between the leaves until the
liner extends approximately 6.35mm (0.25 inch)
beyond the tip of the, lower leaf. Db not attempt to
install a' l.in.er between the lowest primary leaf and

... 'the, short" 12.70mm, (0.50 inch) thick secondary
leaf found at the bottom of the leaf stack on some
assemblies. .-

4. ,Set the rear ,axle Of} a stand to 'load the ~ rear leaf
,springs placing the leafs in contact with' orie
another at the clip locations.

( ,

5. ' Reinstall prpduction clJps or install the replacement
, ,s~rvice clip. ~ .

NOTE: On some of th~ tip liners, sections of the edge
used to center the liner on the spring leaves may need
to be trimmed off to acco~modate the spring clip.

~ervice Spring C'lip Installation

, Refer to '. Fig. ' 12.. ,

1. Load the rear leaf springs with the rear of the
vehicl~ supported, ,either directly by the rear axle or

'by the.' tires. The spring leaves should all, be i~

contact with one another at the intended clip
location; ,

2. Remove the damaged clip by prying back the ends
. of the clip which are folded across the leaf spring

'. until the clip can be freed from the spring. On some
clips it will- also be necessary to pry the locating pin

: . out of, the locating hol'e.. '(Locating hol'es are the
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14·31·2 Suspension-Rear-Leaf Springs 14·'31·2

BUMPER
ASSEMBLY

~ ~ 4002

AUXILIARY SPRING
_____ BRACKET-5700

",'I·~~~-\.:,·."',":"'RIVETI ~; ..~ 64?098

~;'"
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FRAME ,-,OUNTED BRACKET
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SHACKLE
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, I

NUT
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NUT.'
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0\ \.:, .'
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~I .. ,.

SPRING ,

'ASSEMBLY 'NUT-620484
5560 ' 100-155 N'm

(75-115 FT-LB)

BOLT
804028

U-BOLT
800571

WITH AUXILIARY SPRING
~ , VIEW,U

FRONT OF' VEHICLE

VIEW'Y ,VIEW Z

F2846-2J

FIG. Rear Spring Iru~taliation~F-"1-50 (4x2)

. holes' punched, 'out of the lowest leaf" the clip
,'encircles which. "indicate the' prop'~r spring clip
. location~)'" ," .. . ,

3., M'ake. sure the· locating hole is' clean and free of
gebris.

4. Position the lower part of the service clip (5724)
, ~cross th~ width of the ungerSide' of the spring,

s~ch that the hole in ~he, clip', lir:1~s up with the
locating hole in the spring. The' "legs of the, clip.

" low'erhalf ,should extend down' from the bottom of
the spring.

5. Insert' the drive rivet that comes with the clamp
through the hole in the lower part of the service clip
into the hole in the spring leaf. The :flat face of the
rivet flange should rest ag~ins~., the cl~p I~w.er .D~.lf.

.. ~ ~ . '... .

6. ,Fully seat the rivet with a hammeL If there is not
enough room to hit the rivet ,directly with a hammer,

" arpunch:'may be ,used. The slotted, legs of 'the clip
, lo~~r" half should. extend: downward, ,the outer

"'" .'

surface of the legs flush 'with the sides of 'the leaf
spring. .

_ ..•...

7. Place the rubber se_rvice clip liner acros~ the top of,
the "'leaf s'pring, directly above where" the bottom
half of the clip ~ttaches to the spring~ with the flat
surface against the leaf and the clip locating ,edges

.extending" upward. ~ , " ,

8. ' 'pface :. the clip upper h~olf between the locati.ng
edges· of "the", rubber liner and aljgn the. threaded
,holes'in !he clip u.pper half ~ith the slots iq th~ clip
lower half..". ," ' , ,

9. .Hand start the two screws t~'ro~gh the' clip' lower
half slot into the clip upper half threaded··hole. The
screw heads, wjll be locatecj und~r. the spring,
ultim~tely"pr.essing against the inner ,surfac~ 9f the
clip lower half. ' . . ' "

10.' Squeeze the clip to the spr!ng with. one hand while
tightening the screws... Tighten to· 21,-2,7," N· m
(15-20 ft-Ibs)" . ,
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14-31-3 '

VIEW V

Sospension-Rear-Leaf Springs

VlEWW

VIEW Z "

REAR SPRING
ASSEMBLY-5560.,

FRONT OF VEHICLE
MAIN VIEW

U-BOLT
803914

VIEW X

NUT-620485
. 200-280 N·m---~

(1'50-210 FT-"-B)
VIEW V

NOTE: INSTALL ·CONCAVE FRONT OF VEHICLE
SURFACE TO NUT ~

VVASHE~ BRACKET
18040 ASSEMBLY

~8169

VIEWY

RaVET
65094

BRACKET
5785 .

BOLT,
803805

NOTE: INSTALL WITH
CLOSED END
FORWARD

BOLT~

803805

'FIG. 2 Rear Spring Installation.~~nventional-F.25O-F.~50(4x2) Regular. Cab an~ Super. Cab.

ADJUSTMENTS

Vehicle Lean '.

.F-15o-;...F-25~F-350. (4x2) (4x4), F-Super Duty.
and Bronco .

. A side~to-side lean at the rear of' the vehicle can be
adjusted by approximately 9.S2mm (3/8 ·'inch)· by
installing a shim b~tween the' rear spring and axle on
the ·Iovv·side of the vehicle~ A "low at the rear" vehicle
cali be raised approximately 9.S2rJ:1n1 .,(3/8 inch)' by
installation of one shim'on each side. If side to side lean
at rear is greater than 12-70mm (1/2 inch), switch-the
r~ar springs side to side. Use the follqwing procedure to
install the, stJim (D7TA-S742-AA): '

1. ' Raise ~he vehicle frame 'until the weigh~ is off the
, r~ar springs but with the. tires'still ,touct1ing the

floor. ,-

2~ Loosen the spring U'-bolts to allow, the axle to
separate from the spring approxi'mately 12.70mm'
(1/2 inch). .

3~' P,osition the shim. (D7TA-S742~AA) between the
spring and. axle with. the. long edge ·of. the' shim

.parallel to the side of the spring and the spring tie
. bolt head through the hole in the ~him. On 4x4
.vehicles, position the shim between the rear spring
and axle spacer. Tape may be used to hold the
shim in position.

4.' Assure that the spring leaves'are' proper~y aligned
and" the spring tJ-bolts c'ontact the edges 6f the

, ~pring ~ss~mbly. or ,axle. seat.

5. Tigtiten the spring"'U-bol( sufficiently to 'assure that
the spring tie bolt head ,that extends through the
shim ent~rs the hole ,in the axle seat.

REMOVAL ANt) 'INSTALLAT,ION

Rear Shock Absorbe'r-EconoU'ne
'Ref~r /to .Figs.' "1 0 '~nd .. 11:;. ': '.
.. ,',,' .... : '" . '. . ~ ~ ~

CAUTION: The low pressure .. gas shock absorbers
are ch~rged 'with nitrogen gas to 931, kpa(135 psi).
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14-31-~ S"'.$pension-Rear-Le~f Springs 14-31,-4

BOLT
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NOTE: INSTALL WITH
CLOSED END FORWARD

WITH AUXILIARY SPRING ONLY
VIEW A

f ••• ...
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, ------ --- :~ -( .---.:
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VIEWD
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BRACKET-,5700 .

VIEW C VIEW A

,VIEWC

NUT-620485,
200-280' N'm ---

(150-210 FT-lB)

FIG,. 3 Rear Spring Installation withAu~iliary Spring-F-2SQ-F-350 (4x2)-Regular and Super Cab

Do not attempt to open, puncture or apply heat' to "
the shock absorbers.

Removal .
, . ,

1. Raise the vehicle 'on' a hoist.'

2. Remove the "shock absorber lower attaching nut ,
and bolt, and swing the lower end free of the
mounting bracket on the axle ho~sing.

3. Remove the attac~ing nut from the upper mo~nting
stud, ' a~d' remove· the shock absorber.

Installation

1. ,Position the replacement shock absorber with
rubber bushings and' steel washers to the upper
mounting bolt. ' . . .

2. Swing the lower erid of the shock absorber into the
mounting bracket on the axle housing. Install the
mounting bolt, and self-locking nut. Tighten the nut
to specifications' listed at the end. of this Section..

3. - Install the washer and self-locking nut on the upper
mounting t;>olt. Tigh_~en the nut to specifications
listed, at the end of this Section.

Rear Shock Absorber~F·SeriesV~hicles and'
Bronco
CAUTION: The low· ·pressure g~s shock ~b,~orbers
are charged with nitrogen gas to 931 kpa (135 psi).
Do not attempt to open, puncture or apply heat to
the shock absorbers. '

Refe'r: to Fig. 13.

Removal

1. Raise the vehicle on a- hoist.

2. Remove the shock absorber lower attaching nut
and bolt, and swing the lower end free of the
mounting bracket on the axle housing. '

,3. Remove ttJe nut and bolt from the upper shock
absorber mount.
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14·31·5 14~31·5
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14·31·6 S~$p~nsion~Rear-LeafSpri,ngs

.:,~,

".VlEW X

VIEW Y

VlEWW

. " FRONT OF VEHICLE.,

14·31-6

Nljr'
N620485

VlEW·W

U-BOLT.
N~05056

~
'~_. 'MAIN SPRING

, t' BUMPER 5A975 ~

4002·· "
NUT ,", ~;:.CAP

.. 272-368 N·m . ., k • ,

·/200-270 fT-lBI~. 5796

.' . VlEW:Y· I

NUT AND RETAINER
N805135 '

VIEW X

.BRACKET
ASSEMBLY

. 18169

NUT AND WASHER..A~~=~~ ~:
70-100 Nom - I)

~(52-73 FT-LB)

SHOCKA·
ABSORBER

18080' .

VIEW Z

FRONT OF VEHClLE'.
1 '

·.FIG~ 5 Rear Spring,'lnstaliation-F-Super Duty
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,Suspelisi,~n~Re~r-teaf:' ~pri~gs 14-3'1-7
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VIEW W __ .VIEW W "

NUT
37-50 N·m

(27-37~ FT"~LB)

NUT,.
40-60 N~m

(30-44 FT-:LB)

V
~~- ..

NUT
"'57-81 N·m

(42-60 FT-LB)

"

NUT
346-468 'N·m

(255-~45 FT-LB)

BRACKET
5785 . ,

BOLT
805558

SPRING'
ASSEMBLY

5560

BRACKET
5700', .

NUT'
57~81 N·m

(42-60 FT-LB)

BRACKET
, 5775

'. '

.. '~.'

SHACKLE .
"5776

BOLT
~.....--- 802115

~~~~280 N-m--
'- ~'J50-210 FT-LB)

STRIPPED CHASSIS
VIEW X VIEW Z

,F6458-28

FIG. 6 Re~r"Spring Ins~allation-:-F-Super Duty Stripped Ch~s_sis an"d Motor' Home Ch,~ssis
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14·31·8 Suspension-Rear-Leaf Sp~ings 14·31·8

e
FOR F-150 ONLY'

" 'j.",. VIEW W

PLATE
5798.

I'~-----SPACER

..... . U-BOlT
-..800571

.BRACKET
18169

'-t

•FRONT OF ENGINE

NUT AND WASHER
- ASSEMBLY

N806085
70-100 N·m

(52-73 FT-lB)

BOLT __---I..-uc..~

601526

NUT-620482
40-57 N·m

(30-42 FT-lB)

BUMPER
4002

VIEWY

NUT-620469
70-100 N·m . '
(52-74~ F:T-LB) ,

F-150 SHOWN
MAIN VIEW'

NUT-620482
40-57. N·m .

(30-42 FT-lB)

SPACER
800878

. RIVET
647096

WITH STOP AXLE BUMPER
VIEW Y

NUT-620484
100-150 N·m

(75-115 FT-LB)

VIEW z
BOLT

803805

F5033-20

FIG. 7 Rear, Spring Inst.allation-F:1SQ-F-3S0 (4x4)

Installation
1. Position ~he replacement shock absorber to the

upper mounrand install the nut, bolt and ,washers.

'2. SWing the lower end of the shock absorber into the
mourit!ng bracket on the axJe housing., Install the

, rnou~~lng ~bolt, ~ut and washers. Tighten the nut ,to
~peclflcatlons listed at the end of this Section. '

, .. - .t'
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14-31-9 , . ..; Suspension-Rear~~eaf S·prin.gs 14-31-9

3. " .. Tighten the upper nut and bolt to the specifications
listed at the el'1d of thi~ Section.

Rear Spring
F-150-F-250-f-350 (4x2) (4x4), F-Super Duty
Chassis Cab, Stripped. ChCl~sis, Motorhc)me",
Chassis and Bronco, ' '.;~

'Refer to Figs. 1-11.,

Removal
1. 'Raise the vehicle frame, until the weight is off the

rear spring, with the tires ,still touchi~g the' flC?qr.
2. Remove the nuts from the spring U~bolts ~nd drive

the U-bolts from the U-bolt plate. If so equipped,
re'T'ove, the auxiliary sprjng 'and spacer.

3. R~·move the spring-~o·-~~acket n'ut and bolt. at ~ the
front of the'. spring. ,

4. Remove the shackle' upper and lower nuts afld
bolts at the rear of t.he spring. Remove th~ spring
and shackle, assembly from the r~ar shackle
bracket. .

Installation
1. . Position the ,s'pring in the shackle, and install, th~

upper ;shackle-to-spring bolt ,and nut with the bolt
head facing outboard.

2. Posi~iori ttle front, end of ,the' spring in the br~cket
and install the bolt and nut. " ,

3. Position ,the shackle in the rear bracket and install
the bolt and nut.

4. Position 'th~, spring on top of the axle with the
spring tie 'bolt centered in the hole provided in th~
seat. If so equipped, install the auxiliary. spring and

. spacer. . '

5. Install ':the spr~ng U-bolts, U'-bolt plate an~ nuts.
.6. ' LowerJ.hevehicl~ to the floor. Tighten the spring

U-bqlt nuts to.sp'ecifications as listed at the enq'of
this~~C1ioq~?Tighten the front spring ,.bolt '~nd nut

, MAIN VIEW

~ ,.. . .

FIG. 8, Rear. Spring Installation with Auxiliary".Spring- _ '
" ~·150-F·350 (4x4) . .

and the' rear shackle 'bol~s' a'nd nuts to
specific~tionsaslisted 'at the e'nd of thi~ Section.

- "

R~~r Spring

E-150

Refer to Fig. 10:

Removal'

1.' Raise the rear end of the vehicle and support the
chassis with safety stands. Support the rear, axle

" with a floor jack or hois~.· '

2. Disconnect the'lower end 'of th~ shock absorber
from the bracket .on th~ a.xle housing.

3. R~~ove the. two U-bolts and plate. .

'4. Lower the axl.earld remove the upper and lower
rear' shackle· bolts'~' "', '. .

,5.· Pull the rear' shaG~le' assembly' from the bracket
" ,arid sp~rng. '

6.... Re'move J'th~ nut pnd mounting bolt that secures
'. ~he' front' end of the spring. Remove the spring

assembly from the front shackle b~acket. ·"

.' ,'Installati~n

1.': Assemble the front eye of the spring t9 the front
- bracket with th~ front mounting bo,t and nut. 'Dd

, not tighten the nut. '

2. Moun~,the rear end of.the spring with the upper bolt
of the r~ar shackle assembly p~ssing through the

.. eye of the spring. Ins'ert the lower boltthrough the
rear spring, shack~e br'~ck~t.

3. , Assemble the spring center, Qolt in the pilot hole in
the"axle and ~nstall the plate. ,Install the U- bolts
through the plat,e.Do ,not tighten the attaching nuts
at this time., "',' ".

4. Raise the axle with a floor jack or hoist until the
., ve~icle is fr~:e, of tt,e stands. Conne9t the. low~r

end of the· shock. absorber to the bracket on the
axl~ ~ousing~ "

5. Tighten th~'spring front mounting bolt·and' nut,. the
rear shackle nuts and the U-bolt nut~. Tighten all
bolts and nuts to specifications as listed at the end

. qt','this ·Section. . , .
'-}, , "'. ' '

6. Remove'the safety stands and lower the vehicle.
.~ -' .

~ear "Spri~g

E~250-E-350

"Refer'to Fig. 1"1':'

Removal

1." Raise the rear end of the vehicle and support the
chassis with safety stands. ~upport the rear axle
with a floor jack, or hoist.

2. Disconnect' thelowerehd of 'the" shock absorber
from "th~e,' 'bra<?ket· on 'the "~x~e hbusing (Fi~. -10).

3.' Remove the two spring U-bolt$ and the, U-bolt
. plate.' . '. '. ' . '

4. . ~qw~r the' "axle, and remove 'the' spring front bolt
from the hanger.. "~,,' .~.

5. Remove the two attac~ing' bolts from the rear of
the spring.. Remove th~, spring and the shackle.
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14-31-10 S'uspension-Rear-Leaf" Springs 14-31~.10

VlEWZ

FORWARD

~

NUT
620484

:', 100.:150 N'm
(7~115 FT-LB) .'.

REAR SPRING
. ASSEMBLY-5560

VIEW Y

~' - · .. ~UMPER'" ~2

.. '. ..
...>: .. ' .

U-BOLT·
~--800570.

MAIN VIEW

NUT-620482
40-57 N-

. (3042 FT-LB)

NOTE: INSTALL CONCAVE
.' SUR~~~ TO NUT

VIEWW

(BRONCO 0NlY)":
VlEWW'

I'

NUT-620485
. 20().240·N-m .,
(150-180 FT-L~)

.'!, .. ' 'F5035-2C

FIG, ·9· R~ar Spring InstaUati~n-Bronco

Installation'···' . ,".
. . .

1. Assemble the ·upper· end of.,th~ sh~ckle to'" the
spring with the attachi,ng bolt as shown in Fig. 1O.

2: Co'nnect the' front' of the spring to' the front bracket
'!iith the attaching bolt. I \ ' , •

3. Assemble the spring· ~nd shackle to· the rear
bracket with the.' attaching bolt.,:.' '.

4. Place the~'U-bolt~·plate over< the 'hut 'of the center
bol~.::" " '" '~', :' ." . , , :.' :... \ ,',

5.' , Raise the axl,e ~ith' a· j~ck. Instalr.'the· center' bolt
. head through the. pilot. hole in th~ pa~ on the axle
housing. . ." ,'. ~ " . (

e. Install the spring U-bol'ts: and:' attac·hing,nuts.·
Tighten the. ~uts s~,ug~y. '. . '

7.. ' Connect the lower ~end of the shock absorber to
the~.low~r .brack~t',;,,-:,. . " '. ,.,' .

8~ Tighten the spring front mounting bolt and riut, .. the
r~a(shackle nutsarid'spring U-bol,t nuts'. Tighten'to
specifications as' liste~ ,'at the end of this Sectio'l.

9. .. R~move the' saf~ty st~nds and lower the vehicle.
t· • - ..~~.. ' ..

, ,

Rear Stabilizer Bar
• ~ • '.. 4. ~ J. I ..

F-1~~F-25~F-~50(4x2) (4x4), F-Super. D~ty
Ch~ssis Ca~, ·~tri'pped·Chassi~, M.otorhorr-e
Ch~ssls an~· Bronco r', '. ':

.'.~ ,Ref~r tq ./Fig~. '15.~ and ~·8.
Removal··.··'· ,.,..

·1.' Rem'ove nut 'from lower end'~of stabilizer b'ar link.
2. ;. Remo~~ .outer washer, and' insulator. 'Di~con'nect

stabilizer ,par' from, ·Iink. . .-. .

3. Remove'i'nner insulators and washers. Disconnect
link fro~·frame by removing. nuts and bolts.

4. Remove' nuts which fasten U;'bolts, brackets and
.retainers.' , ,

Installation
1.· Install outer: insulator 'and washer on .Iink.. Install

and tigh.t~·n nu~s to specification.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



~

~
I

(,)
~

I
~

~

~

~
I'

e,)
~

I
~

~

en
"'0...
:r
CO'
(I):

tJ)
c
en
"0
CD
~
eno·
~

~ 1
2J
CD
I»...
,I
r

.CD
:1»
-4a .

.'.:...

'. BOLT
58731

F1890-2D

'BOLT
56217,

VIEWZ

VIEW V

~

. ,... /- ;'~( ..
r~ • '" +
.'O' a

LOCKNUT' ,':
385505

204-276 Nom
(150-204 FT-LB)

SPRING
5560

/~- -

.'i .~,

• ". , .... ,I .~.~.~/l,l
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382484 '~'

.....~..~-~-~------,101-145 Nom
(74-107 FT-LB)'•.

.'

FIG. 10·:Rear- Sprin'g. Installation-E-150
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5560'

~ BOL'=:58732
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RIVET
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VIEW V
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BUMPER
4002

VIEWY

SPRING
ASSEMBLY

.5?60
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PLATE .~
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VIEWY

BOLT
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VIEW X

NUT-384485
34-47 Nom'
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WASHER
18041

VIEWW
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VIEW X

FIG. 11 Rear Spring Installation-E-25O-E-350
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14-31-13 S~spension--Re'ar':""'Leaf.Springs 14-31-13

REAR LEAF.-SPRING SERVICE CLIP

CLIP UPPER ".
HALF ;:: .

't

" RIVET-

FIG. 1~ Service Sp~ing Clip Installation,':
, " .;" ". .'... ~,. ~ :"" '. "

, !

, "

,. " o.~. ,~

'. ""

, ....

"

I J

,~ f

..,. ~ .

F3305-1B

.. ..;

LOWER
~~.......~~..,..~~~.....,.....~ MOUNTING

BRACKET

'F5635-1A

I

FIG. 13 'Rear ,Shock Absorber Installed (F-Series j'
'Only)-Typical '1

2:,' 'Position U-bolts, brackets and 'retainers to f>r~~e!
In~t~JI and tighten nuts to specific~tion.

"3. Insts·lI.inner insulator".and washer on, link. Connect
link to stabilizer bar.'

4~, Install outer insulator and washer on link. Install
and tighten nuts, to spe~Jfi~~tio~.

...

hOt ••

i;
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'14·31·14 Suspension-.-Rear-L~afSprings 14·3'1·14

U-BOLTS
5705

U-BOLTS
5i05~.--_~JIf"'I.......

NUT
300-405 N-m -~....- ..... ~

(22~~300'FT-LB)

WASHER
44882 BOLT

58749

"CAP
5796

....
BOLT .. WASHER WASHER
58749 "44882'· . 44882"

~

I

. " F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS
REAR 'SHOCK ABSORBER INSTALLATION

FIG. 14'Rear'ShO'Ck'~'AbSOrberInst'ailation-F-Super Duty Com~e~Cial.Stripped Chassis and' Motorhome Chassi.
Vehicles ..

r .

.. ~, .. ' :....
( .~
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14-31-15 Suspensio~~Rear-Leaf Springs

. WASHER

~
...., 801527

. ,.

~ ',: BOU~~6051~ •.

'VIEWX
F·150 4 x 2

BRONC04x4

·NUT-620469
54-82 N·m'·. ~

(40-60 FT-L~) .

OUTER
WASHER -

18041'

INNER

WASHER -~----~--....J~2I
18171'

WASHER
801527",

- ." ......

BRACKET
5L499'

'.. "

~ ~,'
~ ..

STABILIZER -~.

BAR-5A771

OUTER
. . ..-' WASHER

18041

NUT-384485 ~

-- 20-34· N·m .
(15-25' FT-LB)

- FRONT OF VEHICLE

·MAINVIEW l

F-150 4·x 2 SHOWN
,.' BRONCO

F-150 4 x 4
VlEWW

• >,to.,ot

'INNER'
WASHER---~~

.. 18171

.... '

NUT-620468
40-57 N'm~--~R

. (30-42 FT-LB)

U-BOLT
803771

VIEW Z

STABILIZER
BAR-5A771

RETAINER
58491

F3713-2E

FIG. 1'5 Re_r. Stabilizer Bar Installation-Bronco, .F-150 (4x2),.·~(~~4).
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Suspension..-Rear-LeafSprings 14·31·16

OUTER
WASHER

, '18041

BOLT
605704

INNER
WASHER
18171

RETAINER
58491

STABILIZER
.-.ft-----BAR-5A77·1

ALL 4x2
VIEW X .

BRACKET
5L499

BRACKET
4A047

REGULAR CAB
VlEWW

WASHER
801527

INSULATOR
4A037 -------....-=:""'.1

OUTER
WASHER

18041

NUT-620469"54-82 N·m
(40-60 FT-LB)

... U-BOLT
, . 803771

VlEWZ

CHASSIS CAB 4 x 4
MAIN VIEW

•VIEW X

REGULAR AND S/CAB 4 x 2 SHOWN
.. MAIN VIEW '

STABILIZER
BAR-5A771 '

.. : ....

STABILIZER
BAR-SA771'

NUT-620482
40-57 N·m

(30-42 FT-LB)

\
RETAINER

~5B49'

FRONT OF VEHICLE.,

.,
FRONT OF
VEHICLE

CHASSIS CAB
VIEWY

ALL 4x4
VIEW Z

F3714-2F

FIG. 16 Rear Stabilizer Barlnstallation-F-2So-F-3S0 with Ford Rear Axle
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14-31-17 Suspension-Rear-L~af Springs 14-31-17'

... ;'.

BOLT.

'BRACKET

~EW.Z

',VlEW Y

STABILIZER
BAR

5A771

INNER
WASHER

1817.1

,NUT
, 20·34 N·m -,---~lCjP
(15-2~ FT:-LB')

NUT
54-82 Nom

(4o-~1 FT-LB)

•VIEWS y
AND Z

.~, .

FRONT OF
VEHICLE

tJj,

.' F5850-~

"'~ ".

FIG. 17 Rear Stabiliz~r Ba,r'lnstaliation7F~,~uper ~uty

- \

, ~ "'.
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14_·3~·18

NUT
54·82·N om

(40-60 FT-LB)

.~.

. '. FRONt 9F VEHICLE.,

14.;.31·18

NUt .
20~34 Nom
(15·25 FT-LB)

BO~TS
-40·64 Nom

(30-47 FT-LB)

STABILIZER BAR
. - 5A772

VIEW Z

F6459·2B

FIG.,18 Rear Stabilizer Ba~ Instailation-F-Super -Duty Stripped Chassis ~nd Motorhome Chassis
- .... . . . .- .. ...
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14·31~19 Susperi'sion-Rear--leaf Springs ~4·31·19

SPE'CIFICATiONS

'~ TORQUE SPECIFICAnONS,- F-1SO - F-250 -'F-350 (4x2), (4x4), F~SUPER DUTY AND BRONCO
Torque Range

N-m Ft-Lbs

40·57 30-42

1qO·155 75·115

200-280 150·210

272-368 200·270

'200-280 150-210

100-155 75-115

200-240 150-177

346-468 255.,345

100-150 ' ·75·115

+ .... 200-280 150-210

100-150 . 75-115
" 200-280 150-210

~'
70·1.00 52-74

" '54-81 40-60
,- 40·57 30-42

40·57 30-42
: 37·50. '27-37

40-57 30-42
'.. 54-~2" 40-60

- 54·82 40·60

20·34 15·25

21·33 15-25

28-41 20-30

1'01·145 74·107

101-145 ..74-107

204-244 150·180

204·276 150-204

101-145 74-107

101-145 74-107

70-100 52~74

33-47 25.35

CF3715-2F

;' ..

' .. 
.~j

.'

AppU~tlon "

E·l50 - E-250 - E·350

E·l50 - E·250 - E-350

E·l50 - E·250 - E·350

E·l50 - E-250 - E-350

E·150 - E·250 - E-350,.

E·250 .-,; E·350·

E..250 (Light Duty - 4050)

F-250-F-350 (4x2) BroncC?

F-i 5.0 (4x2) ,

F-$uper Duty

F-Super .Duty ,"

F-250- F-350 (4x2) Chassis Ca~ '(over 8500'~VW)

1=-150 ~ F:-250 (under 8500 GVW)

F-1,SQ-F-250-F3S0 (4x4)

-' E-l50·'

Shock Absorber (Upper Mount) to Frame Nut

Shock Absorber (Lower Mount) to Axle Nut and Bolt

Jounce Bumper to Frame Nut .....-E-_1_50__-~"__.~ ---------~ __~~___I----+-----.....
E·250 ~ E·350

Rear Shackle to Frame Nut and Bolt

Shock Abso~r/~t~biliz~r Bar Bracket to Axle Nut 'F-250 - F-350 (4x2) Chassis Cab

Stabilizer Bar to Axle Bolt 0 F-Super Duty

Stabilizer Unk to BraCket Nut and Bolt AII4x4' Vehicles

Stabilizer Link to Stabilizer Bar Nut ., All '0

Stabilizer Bar to Axle "Nut All

U~at-Spri~~rto Axle'·U·Bo~ Nut

leaf spring to Front Brack~t Nut and Bolt

leaf Spring to Rear Shackle Nut.and Bolt

TORQUE SPECIFICATIONS - E-150 - E·250 - E-350

Stabilizer ~ink Bracket to Fram~ Nut and ~It. :c·.· All 4x4 Vehicles

Shock Absorber (Lower'Mount) to Axle Nut a~ Bolt All ' -

Shock Ab$Orber (Upper Mount) to Fr~me Nut All

Stabilizer Link to Frame Nut and Bolt " All '4x2 Vehicles

~~S~~~~~~~~~~~dBo~ ~~_le_x_~_p_t_~_2_~_-~F_~_50~~_X_~_C_h_~_s_~_C_a_b~~~~~~~~~~~~~~~

,,: . , F-250..~ F-350 (4x2)·Cha~sis Cab ~~d F~Super·Duty_

Rear Shackle to Frame Nut and Bolt' Allexcept·F-2?O'- F-3~ (4X2) Chassis Cab
t--~-~----~-~-~~--~-~~-~----t--~~+--~~--I

" 0' '" 'F-250':'-' F-350 (4x2) Chassis Cab and F-Supe~ Duty

Leaf Spring to Front Bracket Nut and Bolt

Jounce Bumper to Frame Nut

Leaf Spring to Axle U-Bolt Nut

Description

TORQUE SPECIFICATIONS - F·SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS

Torque Range

Description N·m Ft-Lb

Jounce Bumper to Frame Nut 37-50 27-37

Leaf Spring to Axle U-Bolt Nut . 300-405 220·300

Leaf Spring to Front Bracket Nut and Bolt 346..468 255·345

Leaf Spring ~o Rear Shackle Nut and Bolt 200·280 150-210

Rear Shackle to Frame Mounted J3racket Nut and Bolt 200·280 150-210

Shock Absorber (Lower Mount) to Axle Nut and Bolt 300-405 220·300

Shock Absorber (Upper Mount) to Bracket Nut and Bolt 300-405 220-300

Shock Absorber Upper Bracket to Frame Nuts and Bolts 155-230 114-170

Stabilizer Bar to Axle Bolt 40·64 30-47

Stabilizer Link to Frame Nut and Bolt 54-82 40-60

Stabilizer link to Stabilizer Bar, Nut 0 20·34 15-25

CF6460-2B
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...... 1" f

,,JlXI..~S, '.,DR.IV·ING,.. " ..... ',', A8D
.-.', 'DRIVESHAFTS

.... ,1000 • \' • • • •

. ~

15-0t-1

, -. ' ...... ':' ~ . -.

GROUP

(40~O)

.",

AXLE-DRIVING~ENERALSERVICE '. 15-01-1
.AXLE,.·FRONT DRIVING-DANA MODEL' 60 .}.~ .....

MONOBEAM ..... ~,......• -.• i•••••••. '.•..~~ .'.:~ ... '15-32-1
AXLE, INTEGRAL CARRIER-FORD 10.25
. INCH RING GEAR •••....•.• ~ •.. : 'C. 15-09-1
AXLE~INTEGRAL CARRIER-8.8 INCH RING

~ GEAR·· ~ ..•...••••• 15-08-1
AXLE, REAR INTEGRAL·,CARRIER-

DANA ~ ' ' ~ ••••.. 15-05-1
. AXLES,' FRO~.T..DRIVE-DANA·. MODELS 44 .
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INTERCHANGEAB~ILlTvA'FFECTED
, INTERNALLy

AXLE
" RATIO--:----.. 3.08

t .... : ...... ,. "~.", ~ 'll", ...

FIG. ~. Rear Driving Axle Model Id~ntification Tag
.....: ~ "t- lit ~

".-- : ..,

, ~ ,I

..< ~ Co

R'ear ,Anti-lock Braking System -,.. '". ,"

, F~Series' (exc:ept, F~Super, Duty), 'Ec~noii~e, lind
,Br~n90 ve~~cl~s ~se. the ~earA~fi~lo~,k, BJak,ir.g.S'y~t~ril

how.ever,· inte.rnally they are different. Therefore,
each would require different internal service parts
at service time. ' .

.Dana I:;>esign., Axles ". :~-( ..~.
;:',~ ...R'ear. axles 'have a m~tal ta~{~ec,jr~d 'un:der"'adjacent
covert:'boltheads listing Ford' and <, Dana ,"part}numbers
and .the ratio (Fig. 2). Front drive axles have a similar
tag.

Noise' A~ceptability
" -F~ ge,~r driven unit.~speciaI.lY a ,~r:uck drive axle, will

~' 'pro,duce ,'a: cer:tain· amount· .of norse. Some noise is
'.a,9~~pt~ble;·arid l1"ay be audible,:~t,"qertain speeds or
'under various"driving conditions,. as~on a newly paved
blacktop road for -example. The slight noise is in no way
detrimental~,to. ope'ration, of the rear axle 'and must:be
considered normal.

.. 1. ...

S = STERLING 'PLANT
'PLANT CODE ....--- V,= VAN DYKE.PLANT .. '
:, ~ : '. ',; :, _ r" •

FOOlS
: .~ .To 245:::

,.0$0 .,

_ '; ,4~

TRUCK·
, 34

. MFD. BY FO~D MOTOR'CO.'IN~U·.S.·A.

,: ,QArE; ~~. ' GVWR:~LBS/~! ~G

FRONT GAWR: 3050LB REAR GAWR: 4660 ~B

. ,1383 KG WITH 2113 KG WITH
. 8.QO-16.5E nRES' 8.0 - 16.5E ' '. TIRES "
16.5 x6_0 RIM~ 16.5 x 6.a RIMS

AT 45 PSI COLD ,", ~ -:AT'36 PSI COLD ':.',

~ ' "'- ·n.s'VEtICLEcoN~ TO AU.·APPucABLfFEoERA~ MOTOR VEHICLE SAFm :.', '. '
,STAtI)AROS IN EFFECT ON THE DATE OF"MANUFACTURE'SHOWN ABOVE~

'VEHICLE IDENTlFlCAlION NO. 1FTBF25G5DLAOOOc>1 ! ; ".~

:~ ~TvPE
, , '3D'

, ..... WB. I .TYPE GvW I· 'BOOV I··· TRANS, • I" AXLE'

, , • .~~ ,;~~ • t- F250' C04 "":' ,'. ~. ,t f ';' ; '34~

DIAGNOSIS AND TESTING

Axle Testing
Certain rear axl~ and driveline trouble symptom~ a're,

also. common. to the engine, tran'smis;sion,: whe,eL·,
bearings, tires,.,.and other parts of the vehicle.' FQr~' this,
reason, 'be sure'"thaf the cause of the trouble is'in the',
rear: axl,~>b~fC?re adjustifl9,' repairing,. or r~pl_~cing~any of
its paas. S~e :,Group J8,rNoise Vibration and 'Harshness.

Cer;tairttr~'uble' sym~iollls may"i:>e caused 'by,lirYlited
slip'differentials. Check the vehicle certification and axle
ratio: 'tag to :Qetermin~. :_the type Of' .d'ffereritiat~ •I :~,~;(

LocatH)n:: ~f :. the 'axl~~: identificati6~.:~Od~ on t'he ~r~fing' ,
plate is shqwn il1 ,Figs. 1 and 2. Refer to Section 10-00
,for ..~~ c9mplet~ ~Iisting.of.. the C9ges. , ", ,
"or -" ,.'~ .,' . .;.> ~:... '~ :/~. ",.1,: : .... _.' _,'..;' .~.. ~:::.~ I~· ' ..~.., <.~,~ '. ;-" .{:..: _~-':",~~,;". : ~. •.', :

Ford, Design ~xles ,
?,' The p~ant code' o~ the axle identification:tag:'is to 'be
used;, ,as th~ of1iqial,':~~rviq~'iJdenti~ier (Fig.. ~)~ ~,;"'" '. .
.Th~ Plan't }Cpda"'foJ ian 'axle ,de~ot~s ,:a 'partidu.lar

design and sp'ecific' ratio, 'and if it is'a conventional, or
limi,t~d slip type:. "In,' 'additlon1, th'e ;plant 'Coce" wiif.'n'ot
chan'ge as long ~.~ _that pa;rtic.ular ~~Ie' 'assembly nev~r
undergoes an external de'sign": change. ',If, hoWever, -'an
inter,Dal' design' 'change' -takes. place during' the
prodt;J~tion ·Iif~ of the, ,a~le, and ~hat· ~nternal ·6han'ge .
affEi~ts service ,parts_inter~f1angeabilitY, a ;da'sh and
i1U'meric~~ su!fix will' bfa 'aaded to th€rPlant ccide (Fig~'4).

Note that Plant Codes in' Figs. 3 and 4 are identical
·.~x~~pt;.Fig.:3 sh~\vs ~ (1um,~ic.-,r~is m~~~s,ttl~tAS'.
AN A~SEMBLY both.axles are interchangeabl.e;

. . -,' '~., ;,.- -REAR AXLE CODE (FIRST TWO DIGITS) CE41~7·1~·
,'" ~ .::. ~ .. . "-". ',.: "'~':.'- -'. ..

FIG. 1 ',Truck Saf~ty Compliance Certification Label--
. Rear Axle Code Location ' ~.FIG.r4, Internal Change Identification Tag" : "","

., .. • ,.f< 'f .. '\'~. ..

\ : ~ . ',~

E3470-,2J

• ' ,t,

! ~ . '.

. ; CUSt:~'AXLE ASSEMBLY NO:'
".----+---PREFIX LETIERS

0000-000 SUFFI)(LEJ!~~~,., ,"t~'

00000o-00

RATIO

DANA PART NO. INCLUDE ON LIMITED SLIP
, . ASSEMBLIES ONLY .

(INSTALLED U~DER 2 O'CLOCK AND 4 O'CLOCK'BOLTS ON REAR AXLE COVER)

DANA'AXLES

FIG. 2 Axle Iden~ification Tag,s-Dana
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-, COMPANION F.LANGE ,
l -HOLDING· TOOL-T57T~51·B

,,', l:

AXIe-Driving~General"Service

.. .. ,-
COMPANION.

FLANGE HOLDER' '.
.J78~-4851-A

E4209:'1.B

,15·01·3

;." ; .. ' ~;: ,t ~.. J'

A_.··· ......

( .~ .. t ~ .• ~.... •

• ' • • .... #' :.. r ~ = &...... :~.. • .J .. ,

.' E7668·1'A·-· '.

~ . -,. '. ~ ::. .. ";. • . ,.. , t! ,. ~ '. ," ~ • '. • , ' ;J:- " . '.. • .'. .. 8;

FIG. 5 Lock· Axle ,for 10tal Backlash Check~Ford '
F·Series Axles' , .'. - .- '. '

.'

"'."... ... r ' ..

:(RABS).Axles "in vehicles' equipped' with the: RABS
,:contain a sensor and excitor ring' mounted in :the ~ar-rier.

For a detailed description of the RABS'seeSection 12
3'1 in this Manual. The system features. a ~multi-tooth

.excitor ring that is pressed0n'~ the' differential case
behindth~· ring gear... If, tt1~ exc~to~ r,ing is ,rernoyed, it
·rTJ~~t. b~ discarded aqd .replac~d. ~ith~ ,ai,n~V' 'on~. T~e
.~~qitor.~ ring wqrks,. in .conjunctiQn:,~ith" .an, t ~I~ctroni~
'$pee9 sensor. This se~$o!. is re1ainedin a.-bore. a1 the
tt;>p of --t~~ carrier pous~ng and, fa~tened ·by on.~., bolt.
There is .a space provid~d' between .·the ,ring gear af)d
excitor,ring..for meas,uring. the ring gear, b~ckf~ce runout.
For 'excitor'-ring' relnovaV'and installation' procedures
refer to th~ 'appropriate rear 'axle -Section.

Limited-Slip Differential Operation Ctlecl<'

Refer to S'ection 15-42 for Differential, Liniited-Slip~
Dana· (E-250/350);" Section . 1'5,.41.. for. Differential,
Limited-Slip-:-:-Ford-8.8 inch ring '. gear' (F,150/Bronc.o),
and Section 15~43.for Differential, Limited;.Slip':""""Ford-
10.25 inch :ringgear: (F;.250/350)~, ' "

. '.•:. , $ ':' •.:'. " " .. , .;' ":.,

"To demonstrate the proper, p'erlormance' of the
limited-slip differential: .

PI~ce one wheel on'good, dry surface and the other
,wh~el. ~on~ ice, mU,9' ,snow. or gr~ased. ~he~t of plywood.

, Gradually open' throttle to .obtain 'maximum
f

traction
prior,~to,','break-a:way:'~ Th~ ability to'.rrjove ,.the'vehicle
will demonstrate..prop~r p~rforrnance of:a limited ,slip
axle. " ' .. ' :': ' ,( . ·...r:; '.• , ......•.• '. "'. : ... '

• > ":When. s.t8rting with~'one ~beel .on.'·a~ exce'$sively
slippery surface, a ,sligt:l~.a'pplic~tion Qt,the 'parking" brake
may be necessary' to help ~nergize the limited slip
feature of the differential.· Release ,the ·brake ,.when
traction is establish~d. l)se Iigt)tt~ro~le,o,n, s~arting to
pro~i~e ,fTl~,~in:llim. tractidp.,. ~ ~::t"~'. .... ~J ~t ~.',' -~' ..... ". ~"••: •• ", •

. '. In ·:vehicle operation', .it sh-'ould be noted. that: .,-!'~,
, . ~"

1. . If, with unequal traction, both wheels slip, the,
'. '. limited-slip', axle has ·done ~ all. it can:· pos'sibly;;do.

2. In extreme cases of ~ differences in ':traction,' the
... wheel with the least ,·traction ·may:.":spin 'aft~( the
.-limited slip· has, transferred" as· .much .tor.'que as

: possible to the non-:-slipping ,whe~L_':' ",," '~-:,

FIG. 6 Lock Axle for ·Total Backlash'Check~Ford' ~,
'" E·150 .anct F/B·150, (later pr~duc~i~n).A~les ,' .

WARNING: AVEHICLE EQUIPPED WITH 'A LIMITED~
SLIP~·DIFFERENTIAL WILL ALWAYS HAVE' BOTH
WHEELS,·DRIVING. DRIVING' THE' AXLE WIT'H THE
'ENGiNE AND ONLY ONE WHEEL RAISED OFF. THE ,
GROUND IS NOT A RECOMMENDED PRACTICE
WITH: 'EITHER THE '~IMltED·SL.lP OR
CONVENTIONAL AXLE DUE TO THE" DANGER "OF
THEV~t:tICLE. D~IVI.~G OF~ T~E.S~~ND,OR, J,!,~K.

Total Axle Backlash Check ". "

Ford :Axles'~··

'Raise' vehi~ie~'o'n' hoist.: U~e a' rigid: bar ~r' pipe.- of ..
suitable length and clamp one end to the axle
,companion flange using ComRanion Flange 'Holding
Tool T57T-4851-B, for F::-S~ri,es'(half-round flange), and
T78P-4851-A for E-Serie~ (circular fl~ng~), and the
:other end .to the framEr. or bo,dy member ,"in Qrder to
prevent mqvement 'of t~e.companion fl.ange (Fig. 5 or
,Fig. 6)" . . ."~: ~: -" ~. ,'~ , )

NOTE: Remove 'drjveshaff,~,:When performing this
procedure on E-Series.: .' ,.~

Lower the vehicle so that one rear wheel is resting on
a wheel chock to prevent i~ ,from turning. The other rear
.wheel will then 'be us.~d to ~e~s~re total axle backlash.

Rotate the free wheel slowly, t;>y h~nd, 'ul1til a feel of
driving the axle.' is encountered~ Position a crayon or
chalk'firmly on the side,of the tire 305mm (12. inches)
from the center-of the,wbeel. Rotate the wheel 'slowly in
the opposite direction until,' the fe~1 o! driving the axle, is
encount~red. again. ~ . , " .

Measure' the length of the crayon or· chaJk mark on
the tire. If the length of the mark .is 25.4m·m (1. inch) or
less, the axle backlash is within allowabl~ limits.

...... ' ,,," "". ,..'. ~. '\ .

If the chalk mark 'is greater' than 25.4ii1rh ,'(1 inch),
;check f()r these conditions: '.. :. ~

1. Elongation of the differential pinion '~.haft holes 'in
the ,differ.entia, case. " ..

2. Missing' differential, pinion,'~ or side 'gear t.~~ust
'washers. . .

,3: ,G~II~ng. pf Jhe differential p'inio~ ~.tl~f~ 'a~9. ,!?or~•
4. Excess,ive gear set·back,la~h .. Follo~ proc~dur~'for

type of axle, to check· ·backlash·. ;'..~: .'. '
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Axle Adjust,men,s " '~ ,~,' ~

Certain' rear 'axle and 'driveii'ne tro~ble .symptoms are'
,.'also common to the ~,ngine, transmission" wheel

bearing;:" tifes~ and -'qt~er parts' of the' ,vetjicle~ Pot~ this
reasol'l,be sure 'that the. cause of the'trouble is' it) the
rear 8xlebefore adjusiinlg, repairing ,or replacing~ atty' 'of "
the parts.. See SeGtion .18~01 ~ Noise, 'Vibration: .abd
Harshness and' ,tha",appropriate' Secti9n~'. in· Group l4.
Rear, S4sp,ension. " ", . . , "ll :'

Pi'nion'and 'Ririg '~ear" Adju~tmeil~s' "(All -" , _" -
Ex~ept Dana) .' ~". ' 'i, . ' ,

Two adjustments' affect drive pinion and ring' g~ar
tooth,contact. They are drive pinion·depth and backlash
(Fig'. ·~)~ ", .: ' ~ ...

:,i' ._ ".'

Dana Axles
. ~ . ~ ..,

" Apply parking Qrake to keep both rear wheel~ from
,turning. Mount a dial.indicator Tqol'D78p-4~g1-B,on the

, carrier housing, with the.'indicator point"positioned to
contact .the pinion yoke' 38. ~ mm (1-1/2- inch) ,from the
cen~er line ,of the: pi.~,ion ·shaft. ' .

, , With' th'e transmission in. neutral and engine not
, run.ning, "chec~ the' tota' ro~ational ~ mov~m~n~ of. t~e
"piruon yoke. If the total reading on the dial Indicator IS
'1.9mm (0.075 'inch);or less, the a~le backlash, is within

.allowable limits. '

Diagno$is Guides
" The diagno~is guides in this Sectio.ncan be used.
'when diagnosing rear axle and dri~eline systems.

,ADJUSTMENTS

FIG. 1 :Pinion ~nd Ring ~ear: Tooth·.Conta~t" :': .. '.
, " ,Adjus~ment~lntegral"Carrier AXI~~ ",:'. , ,

'ThEf ',pinion ,depth adjusting shims' are inst~lIed
,betWeen the drive pinio'n' Head and, Rear pinion bearing,
'therefore, adding ·shims· moves the drive pinio~ towards

. , ,th~,' ring .ge~r, and removing shims mo~es, the drive
,:pinion aw~y from the ring gear~ : ..

.. ' ' O'n:' Ford, '·.in~egral 'axles, baclda~h' is adjusted by
adding or removing' 'shims between the differel"lti~r.c::ase
.side bearings an'~ .carrier housing. ";~ . ,.

shi~ ·Selection, ' . ' ·
· f~di~i'dual" differen~es in -- ,~atching -the differen~ial
~ho.l"'sirig.~,nq t~e.·rear,~pini0!l.bearing'.require .the' use ~f
"shims between the dnve pinion beanng retainer, sleeve
and'the carrier housing. to ,-Iocate,'the pinion' fo(correct '
,contact with' the ,ring. gear. . .

Ring Gear' Rer:»lacement Dana Axles:.,
· New' Ring Gear bolts should be us~d to attach a new
ri~g gear, ~q,~.th~ differential ~ase~ ,G~,aqe ,9 bolts. ''Nit~
increasec;:l torque r~q~.irement$ ',are now r~q~ired. fl~fe.r
to Section ~15;05 Axle~ln~egral Carrier-:-Dana~ "

Place th~' new ring "gear on t.he'. differe~tial'-,~ase and
insert the' bolts through the ring' gear and into the "case

, and, tighten' the ring gearbolts,-to specific~tions'at- the,
enq·, of. ,.thisS~ction. ":. . ~ ',' ~..~.' ", . '

Re'ar A~l~·" Lub'rication ~ .r:,:' i, ~, ~ ~.r,;,-: . '

','The,ability of~nV 'axle to ,deliver 'q~iet, -troubl~-fr'ee
'operation ':over:a-·'period',·of years"is largely dependent
'upon the use, of good"quality 'gear lubri.cants·. To insure,
lo'ng :'~ife' for ge~rs '~nd bea'r.i~gs" use only, speci~~~9
hypoid .gear -lubricants'. 'Dana and Ford axle's' us:e
different lubricants ,: as follbws:' , ' .. '~'

,:' , ',.. ~~O';d .r.equire~'ESP"~2C154:A(E~AZ-19~60-AA)
• pana requi~es'ESW-M2C1 O~~A· (C6AZ-19580-E)

Drai~;ing " -, '; >'. .: , ~~:' ,~. • .' " :;,' • • ,

Dana Axles . ~: ..' J'

':,~. 'Dana ~xles':--do 'not have 'a drain ~plug;, The .cover
should bel60sened and removed 'from ',the housing to
allow-drainage. The RTV:Sealer must be removed from
the, cover, and axle' housing~ ·Reseal J:with -Silicone
Rubber~ E7TZ-19562-A (ESL-M4G273-A) o,r 'equivalent.
'Fi;Ii~~: c.',' .' ,- .." ", . '- ,

Ford .Axle ,'.'. !,' j ".

,- rh'e filler ,hole I's'in:·the··:carri'ei'ca$ting. Filf-1l4 to 91.16
inch below _~bc.>ttom ,of the~ ,hole. '.. . ...~ ....

.' , ',;ro. Ch~~k tties~ 8xle$ for ~proper IUbricanf level, .
·the- ..fill,r, plug·shoul,d' 'be" 'backed out slowly.' If
·se~page occurs _roun,d the threads of the plug, "
immedi~tely turnt~~.,.plug ~ba~k in, to avoid any
.~r~inage.. ·This cot:lditi~n i,~dicate~ ·th~t the specified

-'amount ,of lubricant is in the axle.· .... ",'

D~na Fron~'an~'Re~r:'A~I~$'.' ' '.' ;~
'Fill the' axle:·fhtbugh' the coyer 'fi.l'·~r hble'until oil'flow~
from the bottom of the'hol~. After~filling the axle with the'

, specified. amount·of ,:lubricaritf 'install ¥·.,tJ)eoil filler. hole ~
p~ug.: . . ,

Rea~' Wh~ei B~~ring,and Seal ,Remo~al' ~nd
Install~ti~n " .. ,," "

:' : Twp,type~ of rear'wheel bearing assemblie's are used
in truck ,axles, ,full floating .and semi floating..Refer to

:, Section ,15-0,5 'Axle-:lntegral' Carrier~Dana;· Section '
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Axle-Driving4General SeN,ice

," The following'~charts'can be 'used when diagnosing 'rear axle and driveline systems:

,15-01-5

CONOlnON

• Excessive' rear ,ax'e ooi~. "

l . ~ ,

• Loud "clunk" in the driveline when
shifting from' reverse ~o' forward~

t· .'

.• Driveline "clunk" as vehicle starts
to move following a brake stop
(2-piece driveshaft). '

. "
~ : ..

.POSSIBLE CAUSE

1. ,N.V.H. ·problem. (Noise, ,vibration
~nd .. har,$hness.) , ,', '

2. ' Worn or damaged wheel bearing.

3.' Worn or damaged differential
carrier assembly.

1. ~igh idl~ speed.

2.· Loos~. e.ngine mounts.

3. Loose or worn driveshaft :
components, companion flange
attaching nut below sp~s. .

4. Inoperative shock absorbers and/or
loose rea~·springs or suspension
a~m.s. ,:

5. Excessive backlash in ,ax'e, or ..
transmission~

6. Insufficient lubrication.

1. Loose rear spring U-bolts."

2.' .Worn orgalled output shaft splines.

•• 04;. ~

: . '

3. Worn or galled slip yoke splines.

4. Dam$ged slip yoke seal.

5. Insufficient lubrication.

RESOLUTION

1. Perfor111 the N.V.H. tests to
determine whether the noise is a
N.V.H. caused by an axle problem.
R~fer to group 18. '.

2. Perform ,wheel bearing noise test.
Refer to group 18. Replace
bearings, if required.

3. Remove rear cover. Inspect before
disass'embly. Repair and replace

'. parts as required. ._.

1. Adjust idle speed.

2. Inspect, repair as required.

3. Inspect, repair or replace as
required.

4. Inspect, repair or replace as
required.

5. Perform total backlash check of
axle. Repair or replace as
necessary.

6. Add lubricant as required.

1. Tighten U-bolts to specification.

2. Remove the driveshaft from the
vehicle. Clean the male splines
and inspect for worn or galled
splines. Replace if necessary.

3. Clean and ins~t the female
spli~es of the slip yoke for worn or
galled condition. Replace if

-.0-' necessary:

4. Replace. seal.

5. Using a long handle (stencil type)
brush, apply long life lube, evenly
on all the splines of the slip yoke.
Reinstall driveshaft and using a
hand grease gun lubricate the slip
yoke thru the zerk fitting with long
life lube C1AZ-19590-BA (ESA~

M1C75-B) or equivalent. NOTE:
Install the slip yoke making sure
that the coupling shaft and
driveshaft are in phase.

CE5569-2E
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15-01-6 15-01-6

'CONDITION' -POSSIBLE CAUSE'" RESOLUTION " '.

• On"tums, DANA limited slip axle
, has a high pitched chattering

noise. ' ;

1. Improp~r lUbricant. Dana- axles use
differ~nt-'Iube than Ford aXles~ Use
C6AZ-19580-E (ESW~M2C105-A) in
Dana axles. "

~1. If aXle ,chatters,. siphoft or crain ,
lubricant from axle and refill with
specifiec;t rear axle IUbricant"~ and
dosage of friction modifier aQdi~i~e.

• DANA limited sl,ip ~Ie does not
work in snow,mud or ice.

1. Worn or damaged ~Ie unit. "" 1. Starting with one wheel on a
slippery surface, slightly apply the

,parking brake.. Gradually open
throttle. 'If the vehicle moves, the
aXle is operating, satisfactorily. If
no movement, refer to Section
15-42.

,e, Driveline concerns~ ~., 1. Rear spring U-bolt loose.

2. U-joint worn or improper~y Install~d.

3. CO,upling shaft Genter suppbrt
bearing .improperly ipstalled..

'" ""6,

4. E~6essive runout in companion
flange and damaged U-joint. '.

1. R~t~ghten U-bolt~ and driveshaft..

2. Reinstall, or repl~ce U7join~.

3. Correctly i~staH' bearing and
replace if damag~d.

4. Rotate' flange 1800 and reinstal,l.
Recheck and if not acceptable,
replace flanges and/or tJ·joint and
repair as required. '

5. Excessive lateral anq radial tire
and wheel runo~t.·

6. Excessive driveshaft runouf"

5. Refer to ,Section 11-01, General
Wheel and Tire Service.

6. Replace driveshaft or 'rotate
driveshaft 1800 and. check for out
of-balance condition.

'\ \

7. Rebalance driveshaft.

8.' Adjust to 'specific~tions.,

7. Driveshaft out-of-balance~

8. Driveline ,and pinion.angles out-of-
, specification. .

9. Binding, damaged or~galled splines' 9. Check transmission for proper
on. slip.yoke.' lubricant, and clean and lap

splines. Lubricate spline~ with
Long-Life Lube c1Az-19590-BA
(ESA-M1C75-B) or equivalent.

CE557G-2D·
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CONDITION

AXI....Oriving--:-General Service.

~ REAR.' AXLe DIAGNOSIS GUIDE - FORD AXLES

POSSIBLE CAUSE 'RESOLUTION

. 15·01·7

; Excessive rear axle noise. 1. Differential ~arrier.

Loud "clunk" in' the driveshaft when 1. Driveshaft.·
; s~lfting, from "r~verse to forviard. .

t'

2. Rear axle shafts or carrier.

1~ '~oad test vehicle to assure ,
problem is rear axle noise .rather
than other .system noise. Refer to
Generaj Diagnostic Procedure.
'Repair and 'replace parts as
required.

1. Raise vehicle, rotate driveshaft by
.hand to isolate problem as ,
driveshaft or rear axle 'problem.
Repair or replace ,as required.

·2. Re~<?ve and inspect. R~pair as'
necessary. "

, Limited-slip .axle does not work in
. snow" mud or' on, ice:

. On turns, the rear aXle has' a high
,pitched chattering 'noise (Limited-slip'
axles. only).

Noise is the,same 'on drive or coast.

N~ise c~anges wi~h .type of-roa:d.

Noise tone lowers as vehicle speed
is lowered. .'~' .

Similar noise is produced with.,vehicle
standing and drivin~. "

Vibratipn.

Noise most,pronounc~ on turns.

Drive noise, coast noise, or float
noise.

Clunk on acceleration or deceleration.

1. Differential.

1. ' Lubricant.·

2~ Differential.

1. 'Road noise.

2. Tire noise.

3. Front wheel bearing noise.

1. Road noise.

'2. Tire noise.

1. Tire-noise.

1. ,Engine noise.

2. Transmission noise.

1. Refer ·to Noise, Vibration and
Harshness, Section 18-01.

1. Differential side gears and pinion
,gears., .

:1. Wheel bearings or differential side
bearings.

2. Ring and pinion. gear.

1. Worn differential pinion shaft in
,case.

1. Perform Differential Operation.
Check in this Section. Repair as
required per, Section 15-42.

1. Road test vehicle ~ drive truck in
tight circles, S'clockWise and 5 .
count~rclockwise. 'If chatter is still
e~ident, .flusl) and replace
lubricant. (See Lubricant
Specifications at the end of this
Section.)

2. ,Remove differential, repair as
'. requi~ed. "

1. Normal Condition.

2. ,Rebalance or replace tire.

3. Adju$t or replace wheel bearings.

'1 ~ Norl'!'al, Condit~on.

2. Rebalance ,orreplace,tire.

1. Rebalance or replace·tire.

1. Refer to Section 21·01, Engine ..:.
Volume B*.

2. Refer to Sectioh;17~01, Automatic
Transmission .General Service.

1. Refer to Noise, Vibration and
Harshness, Section 18-01.

1. Replace gears.

1. Adjust or replace wheel or
differential side bearings.

2. Check ring and pinion gear. Adjust
or replace.

1. Replace differential pinion shaft. '

*Engine manual - Volume.~,may be. purchased separately_ CE3742·2F
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15·01~8 ' 15·01:,;,,8

CHATTE~.~ O~ 'T~jll:tNSWIT" ~O, LiMITED $LIP DIFFERENnAL

: ." : TE'ST STEP ~ ~, , -. ~ , ~ " ' RESULT ~ 'ACTION TO TAKE

1.0 IDRivE VEHICLE

'Drive'V~h,icleinJaii1y·tight·Jigure 8's - ten times total.
(Five'cloc~ise and five.~unter~lockwise).

2.0 ,1 CtiA~GE LU~RI9ANT,. ',~

No Chatter . . ~ STOP.

. Qhatt~.r~,still present·· > ~ GO to 2, . .

~ ..

Siphon or drain lubrican't from axle and 'refill witli
speCified rear axle IUb~cant(j). ·Qrive vehicle iii fairly ,
tight figure .,8's~ ten time'S total. (Five...clockwlse ,and

: five counterclockwis~)., . .

3.0, I DRIVE Vf=HICLE .. '

....
No Chatter

., ,

Chatter ~till present

~ STOP.

GO to 3.

Drive vehicle 40~80 km' '(25';'50 miles) in addition to
.. ' fig~re 8's. ' ,

No 'Chatter ~ STOP.

Chatter still present ~ REMOVE the differential
':'7 :- .,.. , and REPAIR as required.

CD F-150, Bronco, E-150 with Ford 8..8 Umi1ed Slip adq 4 oz. of Additive Fr:ictionMOd,fjer (EST-M2C11.8-A) C8AZ-19Bq46-A:
Qr equivalent. E-250-350 with Dana Limited Slip or F-250-350 with Ford 10.25 Limited ,Slip add 8 oz~of Additive ~,'; ,
Friction Modifier (EST-M2C118-A) 'C8AZ-19B546-A or equivalent.' ' . CE4767·2H

.1; ,~ • .. \ :.~ • ,'" •

UMITED SLIP. DIFFERENTIAL OOESNOTOPERATE.IN'MUD OR'SNOW OR 'ON ICE

TEST,..STEP ~ESULT ~ ACTION TO TAKE

1.0 I ALL.FORD AND DANA MODEL 60 AND 70 ,- " . . '. . "~

. ~.- ... ..... ~..' .,: . ,~ 4 ~

",

'Starting with one wheel on an excessively slippery .~
r:·',

Vehicle moves . . Unit·OK. STOP. ..
surface, 'slightly apply the parking brake. Gradually .. '., . :~

open· throttle, if the vehicle moves, the axle is Vehicle doesn't move .~ REPAIR Unit as
op~~ating prop~rly.
,I"· . • I

,. - - , e' •
,- required.

CE4~68-~C

.. :" t"· ....: '" ..it'" • ... I' ...:.It I~

.' • 1 ; ~

. .~ : '

"--! •. :.........

.'
!, ••••'.; ..•

.. JO. ~ • ,.. •
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, ' 15-01-9" AXIe-Driving~eneralService 15-01-9

DRIVE~INE'COMPLAINTS

: ,. ';..·POSSIBLE CAUSE (, RESOLunON

Driveline 'Concerns ' '.) .

'- '..;.. ~.. .:

.'. "':.-"'~.. " . ''';

','1. ~e~r spring U-bolt loose. .'

~,'2>U~jOint worn or improperly installed.

',3. Coupling shaft, center support
(; bearing, improperly install~d.

f,4~ Excessive runout or damaged
U':jo~nt. " "

, '

5. ".Excessive lateral and radial tire
and ·wheel runout. '

,6'. ,Excessive_driveshaft nJ'nout. "
.... ,.' I "';' • .... . ...

,.~7. Driveshaft, ~ut-of-balance .

1. Retighten U-bolts and driveshaft.

2. ,Install or replace U-joint. ,:
, "

3. Correctly install 'bearing' and
~eplace if darnaged. ' .

4'. ,Rotate flange 180 degrees and
',' r install.·'Reche~k, :and if not,
: '.', a~eptable, replace flanges and/or

~-jOint ~and repair ,as required. '

. 5. ~efertoSection'11-~1.General
Wheel. and Tire Service; .-

6. Replace driveshaft or rotate
driveshaft 180 degrees and check
for.out-of-balance condition. ~

7. Rebalance driveshaft.
. -

..... .,.

Noise, on OriV~~,OfCoa~t

,8. Drivelinearid,pinion anglesout-of-' 8. Adjust to specifications~
,'specification. ,.

:,. 9~, i~inding, damaged or 'galled splin~s: ,-9.. Check transmission for proper
.o~ slip~yo..ke. ' , ,,' " lubricant"and clean and lap

:~ ~~.. ' .;:.: ' splines. Lubricate splines with
. ',._ ' ,', .~ '. "C1AZ-19590-BA' (ESA-~1C75-B) ..'

,,~~::,'I~pr9per driveline angles,or-~, '. :'. '~"., 1. Adjust or correct as requirEid.·
, phasing. . ~ , .' "'~ ,'," , ' :: '. .'", , .

l.oud clunk in the ,Dnveiine when.
~hifting ,from rever~e ~o:'forv.'ard:·· ,

1. 'Loose,-or worn driveshaft ' .. ' '.: i. Inspect,repair, replace as·
components, companion flange ._." , required.
attaching_nut belo~ specifications: :... \

1. Plastic shipping plug may have '. ,. '.:' "f. Remove the axle vent tube and '
been ,left 'inside the axle vent tube. " :~, .·r~move the white· plastic .plug from

~ the end of the vent tube:~

Lubricant' leaking from the front axle
housing pinion se~l, axle seals or, ,
support arm to housing. .

',:2. Dirt, or other debris~'is bloc~ing
, .,- 'vent.,., .

2. Clean vent tube.' '~.":

,CE852&-2A "

. Rear Axle' Damp~r'Rem()val ~~d. l!1staUa.tion.
Remov~1 " ....' ,,' .' '.

1.', Remove the' bol~s that.attach,', the damper to the
"Garrier hdu~ing., ~. . .. ':' ,

2. Remove Damper'asse'mbly from' carrier housing.
~ ;

Insfallati9n ' -
1. Place damper u'nder :carrier housing flan'ge;'and'line

up damper bqlt. holes-with, carrier ,housing bolt
holes.: :;. .,.'.'i. ," .~_ " , ,

2. In$tan damper. bolts' ,a'nd tighten tq 5~-81N · m (40-
60 Jt~lb). ,; . ,-. .,' .~, ~ , .' ,; '". ~,:~ , ~ .. " ,

, ,:Light trucks under '8500 Ibs. GVW have s'emi-:floating
." axles. which are equipped with straigQt roller ·bE3ar,ings. -"; "

Theoil seal is outboard of the bearings., Full "serVice" .

'I ~.

,. 15-08,:! A?Cle-:...,ntegral.··.:Ca~~i~r~F6rd-8.8· :lllsh . Ring < procedures for these bearings and, s~als are provided in
Gear; .and' 'SectijQn ~J 5-Q9,,>· Axle-Integral. C~rrier~ Section 15-05 Axle~lntegral C~rrier-Dana and
FQrd~'1 0.~5Incn Ring Gear lor- removal, and installation Section 15-08, 15-09 Axle-Integral Carrier- Ford-8.8/
details. '.-' , , '10.25 Inc~ Ring Gear. '

'Rear Axle Compani9" Flange ,RunQut
Check-F-Series
1. Raise the vehicle on a hoist~that supports the rear

axles ,(~win-post hoist).
2. -Remove the driveshaft ~ssembly' (Section, ·15-61

Driveshaft-Single Snap Ring Type U-Joint).

3.'. Check~ the· cqmp~nion flange for damage to the
universal joint bearing locating .Iug~. If the lugs are
shaved (worn) ,or damaged, replace the flange (Fig~

~). " \.', "

, , '~r.' . 'The' compahio~ fl~nge ruhout is che~ked 'with a
dial'indicator such as 'D78P-4201-B or equivalent,
with 25.40mm (1.000 inch) 'minimum travel, and.a
cup-shaped. dial 'indicator' adapter TOOL-6565-AC
(Fig. ·10). To fabricate the chec~ing~tool, modify a
universal joint ~ssembIYi:bY',re~oving"~wo bearing
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15-01-10 A~I~Driving~eneral"S,ervice '15-01-10 ' .

,FLANGE BEARING CUP
~, .f I' '" .,.,' ' "RUNOuT . "

; ; -: .. :

FIG. 8 Rear Aide, D~mper' ,Assembly

, BOLT ., .., ....
'N805370 ,.r'~',"t.

'.. TIGHTEN 'TO:' ", ' .
5+81 N·m '",
(40-60 FT~LBr

... :.~. ~'f '.'

'E8253-1A

FIG. 10 Flange ~earing Cup Runout

. '.."

'E7144-1C

, ;

.. ~... .~ L,-: ~ '...:: ' ..

l-'·

, • ','w • FIG. 1'1,. ~i~ion 'B'~~ring Torque, Preload Check

E5895·1A,

TORQUE WRENCH
(INCH POUND)

PINION BEARING TORQUE
, PRELOAD CH~CK

~,~..... • ~. ..- .~ # • ...... 1. •• ,":' ..

, ' re'ading indicating that the bearing cup surface is
perpendicular to the adapter. This will be the

'. poin~ at whi~h the dial ind,icat~r ,cup is 'cl~se~t
? to ,the center of ·companion ,flange rotation~ It, is, ,

~; also the' point ·atwhich ·the ~ial indi.cator h'an'd
-.: "··,will.:reverse ,direction, as -the c.omp'ariion flange

. is turning. . . ' " <.. -'

7... · C.ar.e.fully retract-the~dial indic~tor stem ,an..d rotate,
fhe; companion fla'riga 180. degrees 'to position the .
machinea surface of the oppo'site universal bearing
und~r the dial indicator adapter,tool. Again, sl.ightly

. rotate the' ~ fla'ng'e. '.' side-to-~ic;te to .position the
bearing perpendicular to the'dial indic~to·r'ad~pter.

.\ '" 'Again,; l·this i$·the po.int ·at .which the indicator.. hand
will reverse direction as the flange is. rotated.

. Re'cord the flange bearing cup runout ." reading ,
"obtaineq f~om.. ,~he.,: ~n.dicator :(Fi9~ 12)~ . .~, ~'

. '. ': Rotate the,,:,companion' 'flange 90- degre.es and,
position the dial ind~cator adapter on the machined
~Od ofJhe expq,sed' journal, (Fig., 13).~e.sure 'th~ "
end surface of the 'jo'urnal is perper:'l~icular to'

. . ... theadapter. This requires that. the crdss:.shaft, be
': ,:'~ moved:, fore': 'and' 'aft ;oh '-the" flange bearing ',pups.
. ~,.w:.: .Note'the 'pQint 'at wh'ich-~;the indicator" hand

'". " ~reverses 'direction': ~ : ..~ t

... :".i,;'.y'

CUP SHAVES,LUG

·~~·,,r,,.;·r

J,.' ! -

I'

~IG.. 9 ,Checking, Co'mpanion Flange .. .

cups 'th~t are opposite each other,. and cutting or
grinding off "'~'one' 'of the universal joint.~,. bearing
flanges (Fig. 10)'. " " ~,' "

5. ' Install the.~ cup-shaped adapter.·on the dial indicator
" 'stem: Install the dial indicator on 'the pinion retainer

or pinion (fose' bumper bracket. Positio,:, the'.
indicator to allow an indication at the ends of the

,;.universal. joint bearing cups, and the remaining
:,.exp9sed jour~al.Qf th,e~' ~r~s~-~haft. ,.', :', "

:6.' ,~TLirn, the companion flange so· that the dial
~ fndicator cup·type aqapter rests on the~ machined

.~, surface..·~of ,tne '"bearing ,cup (Fig., '10)." Rotate the
,'" . companion f.I,ang,e'-side-to-sid~ slightly to :obtain a
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.15-01-11 Axle-Driving~eneral Service 15-01-11

FIG. 12 Flange ,Bearing Cup and -cross~Shaft:.(V2)
Ru~out .Averaging Chart-Typical Readin,g

. Ro~ate th~, flal1ge :a~sembly sid~rto-sid~ ,until the
~ cross~sh·~ft'.i·s ;perp~lidicul~r to'", the, pinion sh~ft

· '-':ax~s" and ~ th~ ,indic~tor ,-hand, reverses direction'. '
.?~ro -:the ~·9.ial indica,'or arld'c,he:c:k the" ~ero "point
~gainbY slightly· moving .the. cross:-sh~ft fore. and

,~ ~!t; ~tjep;,rota~~.the,~ompa,nio~::fl~nge.fr.om side-to':
·slde.... . 'I.

'" y. • ~ ~. =, .J......~ .... ..,:. f, •••

~~ ,~,:. ,Witt".'the indicatpr. at zero; carefully ret~act the dial
- , . ,ster:Tr- and rotate the flange 180- degrees. 'Rotate

.. '~the~-cross-shaft f80.degreeS on the flange bearing
cups to position the exposed journal under -the dial

_'. -.;,:JI').dic~~or~c;ld~pter.,Rock the,cross~shaft for~ and aft
.:~~,and the co~pa~~iqn flange sid.~-to-sid~ to est~blish

the point. ~at W.tJich the indicator hand "reverses
_..direction.·:, This~ wUI: determine, the' d'riveshaft
, universal 'cross:shaft -runout. Record this ,reading

(Fig. 12). _' ' .:..' .

9.' Repeat Steps 5' through 8 at least three "'thries
· '" -and average the,'- indicator readings .obtained

'. ~ ': (Fig. 11).~ I ••' , , ";', '/,; ~.

~1 0;' ~'ro' dete'rmine~' the total.' :(combin'eCJ) - comp'an'ion
> .~" 'f~~Dge" . runout, ~se ·the combined. runout guide

~ (Fig. '.1'1). With' an '. it:'ldicat~d . 0.003-i,nch flang~

beari,ng' cup runouf .and. ,~n, ir:-',dicated 0.004-in.ch
. ,~univ-ersal'cros's-shalt r.unout~ (Fig. '12), .the
, \comt:?ined cpmpaniori~. flange ,~uno':Jt wHI be O'.005~,
, inch ,(Fig. ,f11. ,_ ~. ' . ' '., ;' -

..... ' . ~ . , ......-- . - . {

11 . If the reading obtained in Step 10 ~~c~eds·
specifications, re-position the companion 'flange

. 1~O degrees-oi1!,the, pinion shaf.t~and repeat"Steps
.1: through 1t:>,· 'I, ' , :

.. CAUTION: BEFORE removing the companion fla'nge,
check and record the pin.ion nut torque. _Also,J:h~ck
and. record the pinion bearing preload, (Fig. 10).
Original- rea.ding~~'musf,'be' .re·peated~· after the
compani~~, fl~nge is r~posit~oned. .

· ,Under"'nq',circums!ances '~sho_uld' the, pinion ·nu~.. be
back.ed ,off to reduce, preload.. ,If -r~duceq prelo.ad is
required, a new collapsible pinion spacer ~nd pinion nut
mus~ qe" install~~.. ,
12. 1.1 tt:l~ -rep~.~t r~ading~ still' ,exceed .specifica~ions,

,', :r,e-position ~he .flange.an additiona~ 90 degre~s on
the _' pinion shaft and check the runout (Steps 4

:. thrbLigh~ 10)., '.: '. :: .' ~.
, .. r • .. • I --: • J ~ • • ... ./.~ • ( :;.. ."

,,13. "~'. If . the runout i.s still ,excessi~e_, -r.~,plac,e the
'companion flange and check the', runout. .If

. _. nec~ssary, .rotate the new flange, on th~ pinion
: ; shaft" u'ntil. an :a,cceptaple runo~t.is obtain~d~' ,

.. • .. ~ .~. , • ., II'" '. ..

'. ";,' "If' excessive .runout :is still ,"evident: -after
. replacement 6f 'the ,~compa~ion flange, replace the

.,'

"

E4961-1A

E7145·1A

•.••A..... ..

CROSS·SHAFT RUNOUT CHECK

it
TORGUE WRENCH"_7 :7POUNOI

CUP SHAPED
"'ADAPTER

TOOL-656S:AB .

FIG~ -13 Cross~Shaft Runout Check-,

FIG. ;14.'Pi~ion B~aring Torque p~~,oad Check (Circular
.. ····flarjge Shown), ,'~ . , ':.' J ' , •

'.. ring ge'ar and pinion ,and repeat the above checks 
until the runout is", within specifications.,

14. Insta'il 'the drivespaft a~sembly (Seotiqn 15-60
Drive,~haft General Service). Make. sure the
univer:sal joint· bearing cups are . ,properly
positioned between the companion flange lugs.

.15: ,Lower. the vehicle. Road', 'test the ~ vehicl~'. ,If

. ... driveshaft VJbrations are., evident during the road
test, remove the driveshaft from the companion
"flange' and rotate it 180 degrees. Road test ',the
~~hicle., again_~

Rear, Axle Circular Flange Runout Check-8.8
in~h Ring Gear-E-Series and (F-150/Bronco
in' L~t,er Pr~ducti~n)_ ' .
1. Raise the vehicle on a hoist that supports the rear

axle (twin post hQist). Refer to Ho.isting~ Jacking
and Towing, 'S~c~i~n 10-~4 in, this manual.,

2. Remove the' drivesnaftassembly., Refe'r' to
Sections 15-61 and 15-66. '

3. Check the circular flange for damage.

, ; ',. CE1943·1 8

0.004

0.003

Driveshaft .Universai
"Cross·Shaft .

. Run.ou~:':'ln.c~· c " ,

0.003 " ~

',Flirige "
,Bearing Cup , .
.R~nout-Inch ' '

. "".

- ·0.004'" ".. . 0~005· ' ,

,.~0~OQ2 " .,' ,.' Q~004'

',' t, ,0.003
. . .~

Average'; '.'

3

Indica~or_ '
R~8ding .

: -1 "

.' ~:." ", 2 ~ :.: '
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15·01·12 Axle-Driving-:..Qe.neral 'Seryice

FIG. 15 Lateral Runout Check
. ,."

.~. To .check ~aQi~1 runout, ·s~t up' aial ·indi¢~tor. _.
5. Rotate· the circular flang~ with the'9ial indicator i"

place. If the runou.t exceeds ~pecifications (refer t~

specific. axle Section, for specifications);' ·remov~
the flange and insta:ll it 180 degre~s fro'r:D original
position: Follow' the procedure in Sections '15-61 .
and 15-66 'for companion f.la~ge .,in,stallation.

CAUTION: BEfORE removing' the, circular flange,
, 'check and record the·pinion nut torque; Also, check
"and record' the pinion bearing preload,' (Fig., 14)..
Original readings .must be repeated after the
circular flange is repositioned. '-; , "
, Under. no circumstances should the pinion nut be
backed, off to-' ~educe preload. If r~dl)ced. preload is
required" a new. collapsible pinion sp~cer.and. pinion nut
:must be installed. '. ' \ '

6. If ru~outis s~iliexcessive,.remov~~nd install flang~
an. additional 90 degrees. ~nd check runQut I

..' ..... . ....

7. To check lateral :(face) runout, .set ,up -the dial
indicator (Fig. 14).. Repeat-Steps' 5 'and 6. .

" 8. I.f· ruhout is still. exc,essive, replace' companion
flange and check {unout. "If neqessary, rotate the
new flange on the pinion sha;ft until an acceptable
runout is 'obtained.
If.e'xcessive ~unout is still,~vident after r~placemen.t .
of.. the'circula'r fl.ange, it will be n'ecesss,y'!9 'replace:

, the 'ring and-,·pinion',gear, ,and repeat·~he above
checks until runout is within specificaticfns.

, 9. Install the drivesfolaft ass(3mQly as descrit)ed in
Sections· "15-61. and 15-66.

"C'LEANING .AND I,NSPECTioN'
, ...... ' .~ .. . .. • ~." . . ...., r •

'~nsp~ction"~ Before", Carrie[~:,D'isassem'bIY.~'
. The "differential . case assembly and drive' pinion

'should be inspected before they are' removed from the
carrier, casting. These inspections can help' find the'

,'cause' of the" c'oncern "and 'determine the correction
'needed. '.: ", ~

.1. Wipe the lubricant ·from the internal workjng parts
and visually inspect the p~rts fpr wear:. al101~i
damage.. .. ',.. , , '.

2. Rotate the gears to' see, if,t~er~ 'i~ a~y roughn~'s~
which would indicate worn or damaged bearings"or
~ears.. .' , ". ..

3. Check ,the ..ring gear' te·elh. ..for 'signs of sqoring,
abnor'mal ,wear or.. nicks/chip~.· .~ ....' , .

4. Set up adi,al indi~~ator (F,igs. .1.7,' .18' anq J 9), and 
check ring gear. backlash and ring, gear 'backfac~.
r~nou~. ' .' -',: " ,.

" .
::~;". :NOTE:· 'On "F-SerieS~' Econoline and' Bronco <

:' vehicle's' . e-q~ipped ..with Re~r Anti,lock Br~kes
'. '(RAB), .mount Dial Indicator With Bracketry, TOOL-'
420'1-C', oreq~ivaient 'on the carrier. so the' tip of.

.. ~he dial indicator contacts the backface of the ring
. .g·ear(fig. 18):~ There is, a space~provided b~tween

.- ..the excitor'ring and the ring gear for measuring ring"
. ." '-;.', gear backfac~ runo,Lit , " .

5~· . Proper: gear set asse~bly m'~stb~ ,checked'~'using
',~, the pinion-: Depth Gauge:; T79P-4020-A or

'.' ,,-~·equivalent which .shows -correct pinion ,shim:
. -:',:-~ reql:li.~ed .to _a~sure ~cG~ptapl~ fl:JnlJing c0f'cHt~qn~,':'

Inspe~tion·.After :"Car'rier~,Dis~ssembly '.
All' A~le~y' . ;"',""-" .... ':~;. ','.

.,'Th6rougbly ,6'ea~' all.·,parts. Syoth~tic s~'~ls fTi~st not
. be' cle,~ned; soaked or',~wa,sh,ed' ,in "clean!ng sO,lvent~'.

Alway~ Lise. 'cle~n',&Qlvetlt Wh.en~leaning 'i;)earings. Oil
th~ ·be~ri.ngs. iquTlediat~ly ;~ft~r-'cleaning\"; to .··prevent "
,rusting. 'Inspect the 'parts Jor we~r. or daTliage~I'frust is .
pr~sent, rernove'with'a wire brush'mounted' on a power,
.drill or equivalent. Rinse clean with metal~prep 'solvent,
orispon_g~·or rag ·to rem'ove all panicles. ,With',,~-clean'
·sponge, "~coattube" int~riQ.r· with '~·Dupont~ ,~012~,5 Red .~;'

Oxide :P..reparakot~ or" equivalent- Allow- to drY for·a _
~ini(Tlum ··6f, one ·hour. .' ...... : ' .\.. . . ',." ", ..
..'.,When's'scored,gear s~t:is replaced, the axle' ho·using· .~.'

should 'be washe'cf thoroughly. Th,iscan 'onlyb~ done '
effectively if, theaxleshaft~ .arld shat~ seEils are'
removed, from the" housi-ng~. Inspect iridi,vigual' parts as
Qutlin'ed l~elow. .. -.;? ~, ~ i' :,' :" 4~••• ' • . ,

. ~ t .... ..

Gears
. ','Examine-,the plniOh .and':ring .gear teeth·for scoring or
excessive wear. Worn gears cannot be ret:>.uilt to cqrrect
a noisy co.ndition'. 'Gear scq~ing iS,the res~lt_of exqessive
s~o~.k ,lq89i.ng.' ~r··· th~: uS,e of ·an i~~o.rrect ILi~.rjcant.
Scored gears cannot .be reused. Examine, the -teeth and
thrust surfaces, of the differentia~ gears. Wear'.. Qn the .
hup of the differential .side :.gear'csn cau~~. a. qbucking'
noise known :as chuckrewhen the 'vehicle is driven at .

'low. speeds:~ Wear of'splines, thrust. surfaces, pr,Othrust '
wa~hers:' can contribute to ~xcessive driveline backlash.
~Se'nsor . . .: ;

..~. .

Inspect the RearAntilock'Brake System Sensor·(RABS)
pole piece for loose metal particles' '.and ..-clea'n if
r~qujred.· .', . ... '" . ~
.". p. • ' ',-

E~titorRing .
. ~~~~mine' the 'R~.~~- 'Antill'ock' Brake System . (RABS)

excitor ring to ,see th~t ~~ .is firmly~,pressed on tp t~e.
differential case and cheCK it f9r damag'ed. (dented,
chipped or missing) teeth "that could result in .. erratic.
RABS perf0rmance.. lf damage ,is foun(:t, remove'· and "t .,

replace' excitor ring. ;'.' ". -, ::. ":' ' . ,', .

Bearing'Cups' and Cone' and Roller 'AssembUes, . ~~..
';Cbe'ckj~ea.rin~f 9uPS for' ring_~'" ·s6or.es~ 'gallif1g, or" ..

, excessively worn; wear. p,atterns. "Pinion, bearlng· cups "
must be- solidly seated 'in the houJsing. ~or.es.·' C,heck for
seating by attempting to insert a 0.04nim· (0.0015-inch) . ,
feeler' gauge between, these' cups and ~ the bottoms qf, :"
their bores.· ,<,' .. . ..

" ~ 'W~en ··op~tated· ifl the., b,ear~ng cups, 60ne 'and. roper :..~,
assemblies must..turn without roughness: Examine the :'~.
large rolierendsJor wear. If the, original blend radius has'"
~orn' ,to,a sharp. edge, th~: bearing, should·be. replaced.
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15·01·13 Axl~Driving~eneral:Service

DrlVlUaft Uiliversal CIog·SIId Runoid - IIICII
I . ~..,fI_'''.rIII D•• 0.001 0.002 0.003 O.DIM D•• O.DOI ~.OO7 o~boI G.OOI 0.010 0..011 0.012

Cup Runaut - - - - - - - - -' -
0.000 0.000 0.001 0.002 0.003 0.004 0.005 0.006 O.OQ! 0.008 0.009, 0,,010 ' 0.011 0.012
0.001 0.001 0.0013 0.0022 0.0032 0.0042 0.0051 0.0061 0.0071 0.0081 0~~1~ , 9·00J~: ' ,O..~,11 0.012
0.002 0.002 0.0022 0.0027 0.0037 0.0045 0.0053 0.0062

, "
-0.0072 0.0082 0.0092 '0.0101 9·01J~ 0.0121

0.003 0.003 0.0032 0.0036 0.0042 0.005 0.0058 0.0067 0.0077 0.0085 O.~ . 0.0104 , 0.0113 0.0123
0.004 0.004 0.0042 0.0045 0.005 0.0057 0.0064 0.0072 0.0081- 0.009' . 0.0097 0.0107 0.0116 0.0126
0.005 0.005 0.0051 0.0053 0.0058 0.0063 0.0071 0.0078 0.0081' 0.0094 ' 0.0102 0.0111:- '0.012 0.913
0.006 0.006 0.0061 0.0062 0.0068 0.0072 0.0078' 0.0085 . 0.0092 0.010 0.~108 -0.01.16, 0.124 0.0134

.. 0.007 0.007 0.0071 0.0073 0.0075 0.0081 0.0087 0.0093 0.0099 0.0103 ' 0:0114 ,O.Ol?2: 0.013' 0.01,38
0.008 0.008 0.0081 0.0082 0.0087 0.009 0.0094 0.010 . · 0.0104 0.011 0.012 '0.0128 ~.0135 0.0144
0.009 0.009 0.0091 0.0092 0.0094 0.0097 0.102 0.108 ' 0.0114 0.012 0.012r 0.01'34' 0.0141 0.015
0.010 0.010 0.010 0.0101 0.0104 0.0107 0.0111 0.0116 0.0122 0.0128 .0.0134 0.0141 ,0:0148 0.01'56
0.011 0.011 0.011 0.0111 0.0113 0.0116 0.012 0.012~ , . 0.013 . '0.0135 0~0141' 0.0148 0~0154 0.0162
0.012 0.012 0.012 0.0121 0.0123 0.0126 0.013 0.0134 : 0.0138 0~01~ . 0.015 0.0156 ' 0~0162 0.0169

The total (combined) companion flange runout is located in the square where the columns containing the flange bea'ring cup runout and universal cross ~haft runout.readings inte,rSeet.

CE3683-2A

F:IG. 16 Companion Flange Combined Runout Chart

~NDPlNION,GEAR BACKlASH

E4972·1C

RING GEAR (BACK FACE) RUNOUT ",
,. VEHICLES WITHOUT REAR ANTI-LOCK BRAKES

e

,- E4873-1C

FIG~, 17 Ring a.,d Pi!'ion ~ear BaCklas~ Check

If-inspection .reveals either a 'worn bearing cup or a
worn cone and·, roller' assembly, both parts should be
replaced to .ayoid, d,arl1age. '
Pinion Flange _.

Be' sure th~t .'the' sl:J,rfaces', of the pinion flang'e have .
not been d~,maged in ,removi,ng 'the driveshaft Qr in
removing the' flange from the axte. The end of the pinion
flange that contacts the front pinion bearing inner race
or slinger washer, as well:- as' the flat surface of the
pinion nut. counterbore, must be smooth. Polish these
surfaces if necessary. Roughness aggravates backlash
noises and causes wear of. the flange and pinion nut,
with a resul~ant loss in pinion bearing preload., .

Carrier Housing ,
Make sure that the differential bearing bores are,

smooth (if applicable). Remove any nicks or burrs from
,the mounting surfaces of the carrier housing.
Differential Case
, Make sure that the hubs where· the bearings mount

are smooth. Carefully examine the differential case
bearing shoulders, which may have- been, damaged
when the bearings were removed. The bearing
assemblies will fail if they do not seat firmly, ~gainst the

... ... ....

FIG. 18 Ring ';Gear Runout Check-Vehicles Not' \~

'Equipped· with Rear -Ahtilock Br~kes ._' -

should~rs.;Chec~ the fit (free rotation) of the' differential
side gears if! t~eir-, counterbor~s. " -

. N9TE:'Catesh~uld.be taken to prevent ':damage, to the
RA6S excitor.' ring while'l'handling and, servicing the

"diff~;e~tial cas~.- " '. '

Limited;Slip Different"ialParts

Inspect the clutch plates for uneven or e'xtreme wear.
The dog eared clutch plates m~st be free from burrs,
nicks or' scratches which could cause excessive or
erratic wear to the internally splined 'Clutch plates./ The
internally splined clutch plate$ should be inspected for
condition of the material, and wear. Replace the plates
if their thickness 'is less than 1.5mm (O.058-inch) or if
the material is scored or badly worn. Inspect the plate
internal teeth for wear. Repla'ce them, if excessive wear
is evident. '

Plates shoula be replaced as a set only. Examine all
thrust surfaces and hubs for wear. Abnormal wear on
these surfac~s can contribute to ~ noisy axle.
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15-01-14

.RING GEAR BACKFACE RUNOUT
~R~~·ANr:t.L~K B~~~ VEHICL~S

, . -,,,

. .
AXle.;..~riving:-Gen~ral .Service

~' .

I,' r·

.. 4 ,'" .•~ ,.

')-',_.:... :.

'. '."] ,

..... ~ i

; -E7162·1B

• -..JiI' .-. 1_

FIG. 19'Ring··.. G.ear Backfa~e' flunout Chec~~Vehicles
Equ~pp,ed with ~ear Antilock. Brakes' ,

.SPECIFICATIONS' ',:::'.~.

FRONT ,AND..REAR AXLE lUBRICANT CAPACITIES

" Appro~lm8te, Capacity
.- .

Axle Model, ., Vehicle
u.s. Im~rlal' .
PI~ts . Pints,

." F-150/Bronco

E-150

~ , 5.5 .,~ ..,4.6 '

5.5~ " 4.6

2.6
, 2~6

Ford AXle 10.25 Inch Ring'Gear@

Daria 44 IFS - Front CD_
Dana 44 IFS-~D- -:- Fron~CD

Dana.50--IFS ~ FrontCD:,

Dana 60, --:. Front

Dana E?O-I\j ~ Rears~)

F-250-350 (4x2) - Dual. Rear Wheels
P-250-3S0·(4x4) -

F-150 (4X4), Bronco

F~250 (4x4j

F-250 (4x4) HD . -

., F-350 (4x4)--

E-250- 350 .SRW

-..E-:350 Dual Rear Wheel

7..5@

3.6

~ 3.6.

. 3.8 ~.

5.9

6.2~

6.6

6.3

3.0

3.0

3.2-

4.9

.,5.2

5.5

.3.5

1.7

1.7
1.8-

2.8

3.0

•. 3.1

CE5089-2H

F-Super DutY Chassis Cab, Commercial Stripped .
Dana_a?.~ ,Rear Chassis and' Motor Home Chassis - 8.25 6.9 .. 3.9

. CDAdd 2 U:S; ounces of Additive: Friction Modifier, C8AZ-1"9B546-A (E$T-..M2C118-A) or equ!vale'ntto pana FrqnrprivEfAxle with limited slip differential.
@Add 8 U.S. ounces of Additive Friction· Modifier, C8At-19B546~A (EST~M2C118-A) or equivalent'to"-Oana rear axles with limited slip differentials.
@Add 4 U.S. ounces of Additive Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivcilent'to Ford 8:8 inch timited slip rear axles. .'
@7.5 pints is the factory fill. In vehicle filli,s 6.5 pints. Ford 10.25 inch 'Axles with Eimited Slip differentials:- -'. .
@Add 8' oz. of Additive Friction Modifier;"C8AZ-19B546~A(EST-M2C118-A) or equiv~lent to Ford: 1p.2~ inch ring gear Limited-Slip Axles.

" ..

.• I. "~ . \ .' . ~

• '0. ~.,'

, .. ~ .

-'to

.'" -'.

. c'

......'-..... ; '." -: \,.~ ..
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.15-01-15

RING GEAR TORQUE SPECIFICATIONS

Axl8-0riving..i-General .~ervice'

'~ ,

" T0RN8Lhn~

Model ,. Mem' R-Lbs.

F:ord 8.8 inch ring gear 95-115 70-85

-Ford 10.25 inch ring gear 136-1'63 100-120

oar. 44 and 50 . '68-81 50-60 °

Dina 6O-IU 136-163 100-120- .

P8na 70. 7o-H.D.
. ,

136-1~ , 109-.120-

Dani 80 285-311 210-230

·Gride 9 saews.. Identified by 7 radial lines on head. Gr~ ~ saews are
,no tonger recOmmended for service: , : CE4770-1G

• #rrl • ..• •

".

·· ..~,R~iuNDA EQUIPMENT

.,' ,~.' Model

, 006-01400
,De~cription '~' -.

Transducer/Balancer "

4\ ". ':" ... : ' _ .~ _"

SPECIAL SERVICE TOOLS

:\ . , CE5Sn·1C

" "

o~mber Description ' Application

°TOOL-4201·C Dial.lndicator with Bracketry Axle Adjustments :

D78P-4201·B , pial Indicator - Magnetic Base
..

f ..... \'

, Axle' Adjustments

T57T~51·B
., . ......

'Cor)1pa~ion Flange Hold~ng Tool -, .. - Axle Adjustments 0'

TOOL-0565-AB ~

- , :Cup Shaped AdaPter U-Joint Chec~ing , ......:."...

T78P-4851·A ',' .Compani~ Flange Holding Tool
"

Axl,e Checking
, - . ~

T79P-4020-A .. ' Pinion Depth Gauge ~~e Adjustments

CE7669-28
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15-05-1 Axle, Rear Integral Carrier~Dana 15-()5-1

SECTION 15-Q5 Axl.e, Rear Integral Carrier-Dana

ADJUSTMENTS •.................•.......... 15-05-6
AS'SEMBLY

Assembly of Differential IntoHo~sing :, 15-0S-29
Differential Case .'~ ..•.... ~............... 15-05-20
Final Assembly-Differential into ,

Housing .. ' ' 15-05-3'1
Pinion Bearing Cup Inst~lIation ..•..... ~ ~ .'. 15-05-26'
Pinion Position Shim ~election ...•....•. '!. 15-05-26

CLEANING AND INSPECTION .
Inspection Before Disassembly '. 15-05-20

DESCRIPTION AND OPERATION ......• : '! •• 15-05-1
DIAGNOSIS AND TESTING ..,~ .... ~ •......•.. 15-05-6
DISASSEMBLY .. it •••••••••.'••••••••• ~ •••••• 15·05..13

SUBJECT :' PAGE SUBJECT·

REMOVAL' AND INSTALLATfON
. Drive Pinion'Oil Seal. ; .. ': .....•........' . ~. 15-05-6
: Oil ,Seal .and 'W~eel Bearing....;.Full.. . ~. " .
'Floating, A~le '~'".'.~'•.....•.. '... ;. ii .';'•• ~ •• ~5-05-13

, Oil Seal and Wheel Bearing..;;...Semi- .:.:. .
Floating Axl~ .......•.............•. io. 15-05-12

Rear Axle '.. '•.........(•.:•.. ,••. ~.~ . ~ it ~ •••• ,. 15-05-9
Rear A~le Shaft-Full Floating Axle ~ ••. 15-05-12
Rear Axle Shaft~Semi-FloatingAXle ....•••,. 15-0S-1,O'

SPECIAL SERVICE· TOOLS ..........•... '...• '. ~. 1S-0S-37
SPECI.fICATIONS ~ ..~ ~ .. '..,! ~ ••••..•••~ ~ •• 15-0S~3S
VEHICLE APPLI.CATION' •...... :......•. ;, ....•.•• 1S-0S~1

VEHICLE APPLICATION' -
E-250 Throug~' -E~3~O .and F-Sup'~r Duty ·Vehicle-s.

Several· models· of Dana're'ar axles are .used in .
':'regular production' or-are available a~ 9ptions on the'

E-250-E-350 anq F-Super DutY V·ehicles.

.... ~.. --'

. .
" • ~ ...~ l...·~ .. i,.,~,.,... _ .

,,~ . - . ,- ', ...

). ~ t... ~ '. f •• .:: ~ •
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. '15-05-2 .Axle, Rear Integral Carrier---Dana 15.-05-2

DESCRIPTION AND OPERATIO~'(Continued)

MODEL 60·1U - SEMI-FLOATING AXLE

. MODEL 6O·1U AND 10·2U
FULL FLOATING AXLES·

f •

NOTE: SHOCK ABSORBER MOUNTING
. BRACKETS NOT SHOWN ON AXLES ·MODEL 80 ~ FULL FLOATI~G ~XLE

: E6668·2D

The Model 60-1 U· semi-floating rear axle. is used
on light duty E- 250. The Model 60-1 U full floating
rear axle with single rear wheels is ·used on heavy
duty E-250 and E- 3.50. The model 70-.1.HD (DSO
models'only) and 70.:.2U fuU-floating dual rear wheel
axle are found on E-350. The Model 80 full-floating,
dual rear wheel axle is used on F-Super' Duty
·vehicles.
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~xle; Rear lotegral Carrier-~ana

DESCRIPTION AND OPERATION (Continued)

Model 60-IU Semi-Floating Axle
. ,.

MODEL 6O-1U SEMI-FLOATING:'~LE

, .'. '. t.~.

COVER

AXLE SHAFT

\ .0;';

....-:.

-.,.~ ... '.

.~.''\:.

SHIMSBAFFlE'

..~~ CUP

'~~ INNER PINION
-, ' BEARING

DRIVE
PINIO~

MODEL·60 TRAC-lOK LIMITED SLIP
E4831-2E
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0
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Q. 0
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c: 0
m .z
:::J »Q..

. ~.,,,

~
z

o· c·
1 .

.,.

N 0
c: "lJ

~~', ~~
.'.~. \:.~ .... ~ .. m

:JJ»
." -I
0- .0m,.. z:rca ..--.

'0
.\.

~
0

>C :::J

CD
,..
S·
'C
CD
Q.
~

~
,... i'BoLT

".,> ~ 2216

\

\J
.~

:~ SELF LOCKING
~NUT.34447

COVER
4033,." .

.,.'

HUB AND DRUM
ASSEMBLY

VALVE
STEM

GASKET
1001

MODEL 60-1U AND 70-2U FULL FLOAnNG AXLE

WHEEL
ASSEMBLY

BOLT
304743

MODEL 70 - 2 PIECE CASE POWER-LOK DIFFERENTIAL

. THRUST WASHER DIFFERENTIAL

423~0" PINI04~1~HAFT
'. BEARING -

. ,~, SIDE GEAR BACKLAs~R~~~~~,T~~g'
~ 4236 .. SHIMS-4067

Mr
" ~. WASHER ~At. ~ I\. DIFFERENTIAL

~II "'~J' . 4228,~". V ~ ./ \BEARJNG-4222

_ ,.j __ FILLER PLUG, ..,. "@

I

---:--- _ ~, ' I 353051 ':" Cl ~ DIFFERENTIAL
__ _ . " • PINION·4215

I - " e'l' ",', EXCITOR, DIFFERENTiAl

I

_ '~ ------ I ' ~ c,, RING' BEA!lING·1244-- /~~,

~ '_V', i'\ II' ., If'.F ' - '..\/""\. ~".~ I

1
BoLT,
4346 ··4"'
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·1S~OS-S ~x~e,.,Rear' Integral Carrier~Daria 15-0S-S

DESCRIPTIO~ AND OPERATION (Continued)
.. ':.-.,--

... "

Model 80 FUI,I FI9~ti.ng Axle

. E7490·2C

AX'tE
HOUSING

'ASSEMBLY

.OUTER PINION
: . BEARING CUP

. ,\

J...-----~ PINION LOCATING
,,....,,.....""'" ...."'.-..... SHIMS'

WA$HER

PINION Yo'KE AND
.. ' .DUST SHIELD

ASSEMBLY

'. P.INION OIL'
., , . SEAL

OUTER PINION
. BE~RING CONE

'-t'.

IDENTIFICATION
TAG

MODEL 80 FUll F~9ATING.AXLE·:'

COVER - ~

PLATE'

FILL:
PLUG

SCREW"AND
~OGKWASHER

.;... ,. _. .,. .... ) ...... "~' .

, t
' ..

... ;. ::

1.'

• .:;. f J.

. . :.~. -
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15~05·6 Axle, Rear. 'Int~gral Carrier-Dana 15-()5~6

,DESC~IPTIONAND. OPERATION (Conti~ued)

, The pinion gear and shaft is supported by two'
opposed,.-tapered· roller bearings which are
assembled in·the fo,r:ward side of the carrier housing.

.. Pinion locating shims, insl~lIe,d,.between the rear
. bearing cup and, Jbe cU'P. 'se?t, ¢ontrolthe drive.

.piriion depth adjustment..Th,e pinion bearing preload
is' con~rolled by ',shims ·Iocat~d ..between,. the pinion
front bearing and the st)oulde~ on~,:ttie drive pinion
shaft. .," r ,'. ~ ~,,',;' ,

. The, diffe'r~ntia{"ca'se ~s~e·ni~'IY\is~.~'supported by,
two opposed:~tapered, roller (si~e) be~(ings p~q
,cups, which·, are ret~ined in-~.the.Dousing by
removable c~ps~ Shims, ,i,~stalle.o, fbetwe~n each
differential side' 'bearing' an'tJ the shoulde~~ on the
case, perform three. function~: they take, up the
differential case side clearance;, they adjust the 
backlash between, ring gear and pinion; and they
establish differential side bearing preload. All Model
60, 70 and 80 Rear"Axles have spacers outboa'rd of
the differenti~1bearing bore to protect the housing if
th~ be'aring c'up has spu~ in'the' housing~ .' ., "

Acover on the rear of the carrier housin'g'provides
access for inspection, removal and installation of
t,he 9iff~rential, assel1)bly and driye, pinioD., A metal
,tag, 'stampedwilh tbegear ra.ti9~':part numbers and
limited slip (if~applicable);i~ seCur,ed to the,housing
bX 'two. of th~. 'cover b.olt$. -.', 'I ':-", ... ,' • " .. ' " \ ,

" ::The Mod~i'SO~l.U. re~r axle h~s':~emi~flo~tingaxle,
'spafts, ...meaning, the axle:,shaft.supports Jhe load.

,..'Th'e . Modei 80, 76~'1 H'D'~ '70~26' and 60~ l' U rear
axles', are equippec.:j-,~with ftJlI:floating aX,le' shafts,
me'aning' t~at loads are' -supp.oned .:by the axle
,ho'using. The ,axle shafts can ,be removed without
disturbing the wheel ;bearings,. ··which- 'are ,opposed
tapered rolle~;' ·bearings~-·and are ~~part· of t~e hub
assembly. . .'" "-,_~l 'i --: ,'-, ' "

- The rear hu'b and rotor, assembly on the Model 80
axle is supported or "floats" on the axle spindle on
two, opposed tapered rolJer bearings. It is retained
on the spindle'by cl"ratcheting nut that is·tabbed to a
slot on the spindle. If,' for any 'reason, the hub is
removed from the spindl_e~ ~he old hub seal must be
removed and 'a new hub seal installed.

The Dana· Model SO, 7,0, and 8;0'rear axles.have an
integral type .housi~g,.hypoid

l

gear 'design with the
centerline of the pinion' set b~low the centerline of
th~ ri~g gear." ..

The hypoid gear set consists of ~ ring gear and an
overhung drive pinion ~~ic~ is...supp6rt~d by' two
oPP,0sed tapered ro!ler beatings. Pinion bearing
preload is maintained by..the piniqn I')~t and selective
shims' assurin'g the seating of ,the, inner ·a,nd outer
bearings and ~up~. -' . " . <,;.:', ' "

The housing as.sembly. consists":of a, ca~t 'center
section with two~ -steel tube assemolies "'and a
stamped rear coveL ·The covC?r uses Silicone

., Rubber E7TZ-19562-A (ESL-M4G273-A) or
equivalent as a. gasket.

': The differential case' is a· one-piece design,
(except for·model'70 Limited Slip models), with two
openings -to allow for as.sembly of ·the internal
components and lubricant flow. The ,"differential
pinion ·mate shaftr'is retained 'with 'a 'Iock screw
assembled, into, the differential case for semi-float
axle~ and'~l roli pin for full-float .axles~ . .

Other functional differences between the semi
float integral rear· side assembly' and the' full~float
i~~egr~I,.rea~' axle assembly areas foll~ws:

1'. ' ,i' The,' semi-float axle shafts are retained in' the
'.'" .axle by C,:,washer locks positioneq' in a siot on

the axle shaft splined end. These C-washers
also fit into a machined recess in the differential
side, gears within the differential c~~e.

2. The full-float axle shafts are r~tairi~d by bolts '
".. :.attached to the hub. The hub rides on two
.... be'arings at the outboard end of the ,axle tub~.

3..: A semi-float axle sh~ft rides on ,on~ straight-
,roller- bearing at. the outbo.ard end,~: . ,

4. ,Diff.erential bearing preload and ring, gear
backlash ~re aqjusted, by the use of shims

, located between· the diffe'rential bearing cup/
races and the carrier housing in the semi- float
and the: full-float axles. .

IDIA~Nosis AND TESTING -

..~ Refe'r to 'Section' 15-0·1, Axle, Driving-General
. Service. Also refer to Section 18-01 Noise; Vibration

and Harshness Diagnosis.

'ADJUSTMENTS

. ..-

.' For adjust'ments refe~ to the specific adjustments
'in this Section under Disassembly and Assembly
a~d Se,ctian 15-01, Axle, [jriv.ir'g-Ge~eralService.

Refer to Section 11-14' Wheel Hubs and
Bearings~for rear whee.l bearing adjustment
procedures Land rear' hub. specific adjustments.

, .

Refer to Section 1~-24 Brakes, Disc-Light and
Heavy DLity~Sliding Caliper, for rear disc brake
assembly', a"nd/or - disassembly pro~edures ·for
F-Super Du~y vehicle Model 80 rear·axle usage.

.- . ~ \..'

REMOVAL AND INSTALLATION

Drive Pinion Oil .Seal

',Removal

The'drive pinion oil seal can be replaced without
removing the axle assembly, from th~ vehicle.
Compound~d or synthetic rUQber se~ls do not
require soaking.
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15~05-7 Axle, Rear Integra~ 'Carrie~':"'D~na 15-05-7

REMOVAL AND INSTALLATION (Continued)
" ,

.. ;1'" .',

: \'

• • •.~, C)

( "'. ~ I' ",'

"',' E5876-1 B

• '\ • t • • ~ " ~_ .

PINION
',' STEM

.: . .:~, '.. " '. ,,', .

PINION' "
......--SEAL .;'.

. '

..' ~ ~ .
.,' ..

.......
PULLER' .' •

D80L-1'06,~-L : ~ I, '.

PINION' SEAL
~__...:.--_~--REPLACER ;'~ .

. ': T83T-4676~A ' . - ~

. /-, >"~?'

·,Installation· . ;.1; ,

• ";' " ~,.,,' , r' .' ",' •• ,I: '. , " " ~ " .'
',1.'~· ClealiJne pinion: o~l. seal seat., Coat the,sealing

e9g~ ,of the' neyv ,s~al' with a small ari)Qunt.of
Hypoid .Gear .Lubricant, 'C6AZ-19580-E .(ESW
M2C1 O~-Al,or ~quivalent. Do .not. put ~ealer on

~ . t.he, sealing lip~ .Drive the. seal. into,the housing,.'
using, Tool T83J~'4676-A for. ~.conolinec.txle,s"
Use.:rool T88T-'4676-A forF-S~per Duty Axles.

CAUTION~ 'Instailation· with~ut:the 'pro~er tool
may resld~'i~ ·early·-.'seal failure~,'lf se~1 becomes ,
cocke~'during '~n$tallation, remove it"and ·install .
ne~ ,one~ ".U$e ~are 'to assur~',the'garter" spring
.remai~s ill. place during assembly: If.the'spring is
dislodg~~, the seal must, be re~lac!!d. .

3. Using' Tool, T57T-4851-B.to hold the pinion
flange, remove the pinion shaft nut.

NOTE: The Model 80 pinion nut is tightened.'to 440-
500 ft. IQ." '
4. Using Tool T65L-4851-B or D80L-1002-L,

remove the .p~nio,~ flange." ,:'. . ... , . "',
5. Using: TOOL-1 ~ 75-Ac, puller, in co'mbination

with Slide Hammer T50T-1 OO-A, remove the
" pinion oil seaL '

1. ' ,Raise the vehicle on' a hoist or raise the rear
end of, the v~hicle.with a' jack~ Install safe,ty
stanqs:under. the 'frame rails and lower the jack
or~hoist.,far enough to qllow the axle,to drop into

. the rebound position for working' c'learance. '
NOTE':' Note ~ and mark driveshaf~-axle'yoke
orientation SO" that.it can be re-as'sembled' in the
s~me positi<?n.~o minimize driveli~e.:vipr~tiol1.

2. .' Remove the nufs and two U-bolts from the rear
axl~ pinion flange':and disc6nn~ct th~ driy.eshaft

, . from ,the rear axle .pinion flange. The, Model 80
axle uses s~rap~ anct bolts, which: ar~ threaded·
into the pinion nange. Wir~ the dri~eshaft,to the
frame. '.' ' . .\ "'. I ."
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15·05·8 Axle, Rear Integral Carrier-Dana I 15·05·8 .

REMOVAL AND I~STALLATION (Continued)

2. . Coat the insid~ 9f the pinion 'lange with a small
quantity of Hypoid Gear Lubricallt, C6AZ
19580-E (E?W:'M2~1 05-A) or equivalent, and
install the flal'1ge on the pi.riion·shaft, using Tool
D81T-4858-A. - .-. .... . .

\y /;
PINION FLANGE

REPLACER
081 T-4851 A

3. Install the pinion att~chin.g· nut on "the pinion
. shaft and tighten to specifications listed at the
.end of this Section. Hold the pinion flange with
Tool T5i7T-4851-B while tighteni~g .~he" nut.

NOTE: The pinion flange must never be hammered
on or installed with power tools. -

-
VIEW A

E7492-2A

4. Connect the"driveshaft to the axle pinion flange
as originally", oriented. Secure with nuts and
U-bolts. or straps and bolts (F-Super . Duty
threaded flange) and tighten to spe~ificatioris

listed at the e,nd of this .Section. .

5. Raise the vehicle, remove the safety stands
and th~n lower the vehicle to road posi~ion.

Check the level of axle lubricant and add the
specified lubri~ant as necessary~
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15·05·9 I Axle, Rear Integral Carrier-Dana 15·05·9

2. After installing' the rear wheels, 'roll the axle
assembly under the vehicle.

3. Install the r.ear spring clips,(U-bolts) and spring,
seat caps. On EconQline, ti.ghten .the nuts to
150-217 N·m (110-160 ft..lbs). Tighten F-Super
·Duty nuts to 200-270 ft.-Ibs (267-360 N· m).

4. . Connect the rear shocl{·abso'rbers" and install
"tne .~tabilizer bar in position..

5. Conn~ct the drive shaft to the' rear universal
joirit flange. Refer to Section 15-61 for

.in.st.allptLon instructions and torqu~

~peci~icati?~ns. ,'. . ,

6. 90nnect. an.d adjust the parking brake cables (if
so equipped). Refer to Section 12-70,'Brake-
Parking.' .. ,

7.' Connect' th~; hydraulic brake hose and bleed
the brakes: The axle vent hose is part of the
brake hose assembly and uses aspecial "flow"
bolt to secure the'hose block assembly to the
axie.' . ,

8. Fill the axle with the proper grade and specified
amolJr:-tt 'of axle lubri~arit, C6AZ-19580-E (ESW-
M2C1 05A). ~ , '

9. Lower the vehicle to the floor.·

REMOVAL AND.INSTALLATION (Continued)

Rear Axle

Removal
, .

NOTE: Axle shafts, wheel.hubs, wheel hub bearings, .
and the wheel hub grease seals can be repla~ed

without removing the differential assembly from the
axle housing or the rear axle assem~ly from'~he
vehicle.' .

The axle shafts, wheel hubs, bearings and grease'
seals may be replaced; .. lubricated, or adjusted as
outlined in Section 11-14, Wheel Hubs and
Bearings-R~ar (Full Floating Axle). "
. .

1. Loosen the wheel stud nuts and the· axle shaft·
to hub retaining bolts. . '

2. Disconnect the rear shock absorbers from the
rear axle, and unclamp the' rear stabili~er bar.
Then raise the 'rear end of the vehicle frame
until the weight is off the rear springs. Place
safety stands under the frame in this position.

3. .Disconi'i'e·ct the flexible hydraulic brake' line at
the 'frame:-

4. Disconnect the parking brake cable (if so
equi'pped) at the equalizer,' and' remove the
cables from' t~~; ca~le support bra.cket~.

5. Disconnect the driveshaft from the'
4

rear U-joint
flange." ..

. 6., Rer11o~e the nuts from the rear spring clips
(U-bo~ts), ~nd remove the spring seat, caps.

7. Roll the axle from under the vehicle, and drain
.' the lubricant Remove the wheels. Mount the
'axle- in a work stand. To remove axle shafts,
hubs and" drums or hub and rotor assemblies

, refer. to ,Section, 11-14, Wheel:. Hubs and
..Bearings-R~ar.(Full Floating A.xle). .

,'.

Inst~lIation .

1. Apply a coating 'of Long Life Lubricant, CtAZ..
19590..8' (ESA-M1C75-BA)' or .an equivalent
lubricant to the lip surface; then, replace the , I

bub inner grease seal. Refer to Section 11-14
for hub and bearing installation (use new axle
shaft gaskets);, then, install the axle shafts
through tne housing ends so that they'will spline
to. the. differentiaL 'side gears. Prior to
re-installation of the, axle shaft, clean and
remove any metallic' debris in the hub bolt
holes. Alsp inspect for cracked material around.
the holes, depth .. of the threaded hole,
(minimum'1.0·· inch), and oversized threaded
holes, and ~eplace hub if any of these th'ree
conditions' are present. -insta'il new shaft
retaining bolts (with loctite-type adhesive) .and
lo.ckwashers every time the bolts are removed.

VEN'THOSE
(PART .OFBRAKE '
HOSE A$SEMBLY)

BOLT - VENT FLOW
. 390792-5100'

F-SUPER DUTY
INTEGRAL BRAKE-VENT HOSE
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15-05-10 , Axle,' -Rear hltegra~ Carr~er-Da.na ·15-05-10

REMOVAL AND INSTALLATION'(~ontinued) ;,

. ..:~.Rea'r Axle Shaf.t~Semi.-FloatingAxle "i'.'

""C?~~I 60-1 u~serrii~FI~ating Axle, E~25Q ;': .
Removal " .' " . , ,
1<'~['Lift vehlcle':ancfinstall safety staQ.d~. '. • the Loctite ,'(or equivalent) tr'eated lockscrew
:2: .i.iR.emoveWhe,~I:a.~db'rakedrurT(~" '. '" . h!ive a 5/32 inch hexagram socket head. '
3. ;' Drain lubricanUrom the axle.. Remove cover • The ,orque prevailing locksc,rew has a12-poirit

'pl,ate' to. drain .-:Jubricsnt,' Clean. the. gasket drive,. head.. ' ' , , .' , .'. -,' _,:'
material fror,n t~e, ..cover :and axle-:housing. If the axle is' equipped with a ,·Loctite. (or

'4. Remove the -differential- pinion ,mate' shaft. ", " .~quivalent) treat~d lackscrew, itimust not bere-use~
, lockscrewas'shown in the illustration. Discard ',; under any clrcumst~nces.. .

" "Iockscrew a~d'·repla~e_. with' new: one upon If the axle is equipped with the torque prevaiiing
assembly. .."... ... - " . lockscrew, it. may be re-used 'up: to four times (four

,'NOTE: It ispossiPI~':for Dana semi-float axles'to be \. .removals -and ~nstallations). When _i~.doubt about
equipped with loc~screw coated 'with either a Loctite the number,of times the torque prevailing lockscrew
t~eated thread (.6r·'equivale(lt)"or,'t~fqu'e prevailing .was, remo~E!d, replace the lockscrew. . , :'
~hre~~s. .The 4two';" ,types ',of. ~pcks¢reYi may b~ 5. Lift "out the differential -pinion ~ate shaft as
,I,d~ntlfled as follows'. ',- , ~h.own. Snaft is a slip-fit design and rT!ay pe

.' " .; r~moved by h~nd., .' . '. "

E4832·1B

. . ~...

'.
. ~ .......

~
"

0,''" \ .
.' " '

. ~ '.

.//,'

i':! ~. (

L" \ ri_ "J'_il~.!, ~ " ,;

--- --- --- , ~:".
~ ..--~ '~(/~~~ :

./ ..,-~.-:----"
- E7447-1B

6. ~ Push the flanged end of axle shaft toward the
. center of ~he vehicle. and remove -the .C-clip
,from button end of sha.ft as shown in .the
-illustration."·,· - .'

-' ,
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15-05-11, ~xle,. 'Rear' Il1,tegral·,o"Carrjel:~qana 15-05-,11

REMOVAL AND JNSTALLATION (Continued) , .~ ~ ~ . .. /,,','

7.' Pull the axle shaft from ~the axle tube being
car~ful not t~ damage oil seals.

_.:~-'.

<.i l: •

" '

. .'.'"

"'-'"

3. ~lnsta'~t ..~pir;)i0n ,m~te ;~sb~f,~. Be:, ~,~."re )ocks~r~w
. hol~ of- t.he shaft is .ljned up wtth the lockscrew'
, t:lole'in'case.Be "s'ljre piriioh·ge~r side wasners

are in correct posi~ion. :._ ~/ :. ~ ,

4.. Inst~ll:th~,n~wJ.ockscrew,~making·.~4.~~ the;hole
. in the differential cross shaft is lined u.p..wi,th th(3

. screw hol~'i'n the'~case:':f:V1ake:sur¢':'the' th'reads
, : ,': ,in the ~differential case ,and 'on the lackscrew are
" .. Jr~e 'of 'dirt'and 'oil: ·Tighten ,lockscrew-t0:-27-34

N.·',m: (20-25ft~.Ibs).;; .ff,' • _ ,:.," ..... ~-> :";' '.; "';
,'. ':' " ,:~:'-:;~ !;;~,' < ,/:,::',' t', .. : ~.~ .. ; .... , ,t'r

.' .'." ,"': " "~ ': '; ~' ..~'~: 'J("OIFFERENTIAL ' ' · . ~: .';'~:" .,.;
.:, ':"'~ " ::;,>" ': ,PINION,'SHAFT·

'LOCK SCREW

'.'.. .. .,.. ...~. ~

\

".:: - ' .... ..

, ': ~', # ;. I

- " " 'E4760·1B'
" ',.~~' ".i ~ ... "".'

.' ': '~"

:'., ',./'r '

., .~~ '-, ' ",-'.~'

" .'. ~,,;,,' '~":,,,

NOTE: When removing ,axle shafts, do not rotat~, ~
differential side gears. Rotating side 'gears causes,
the pinion mate"gears and thrust washers to turn tp'4,
th~",dlff~r~~tial c~se opening a,nd fall out. ",

, NOTE: ~In, s'emi~fl(,.ating axl~s, after the axle shafts: ""
have been:" removed, 'assemble- th~ pinion' mate·
shaft 'and lockscrew back in the differential 'case. .
U.se 9.ld ·'6c~sGrew· '.~9.d ,asse~bJ~ ,!inger-tig~t 'f~O . ,
prevent th~ side, ge~r arlq' m~t~ ge,~rs._ from rotating ,
and ,'dropping oU,t of the" diff~r~ntial cas.e ..

. .~. . .. .. '. ,? I.'

Installati'onw
- \' ~ :. j,

1. 'Push :a~I~-"~.~haff·Ynto~· axlEi \~ube:'making sure
splined shaft end, enga~Jes side gears. Be
careful not to damage, oil seals and be~rin~s.

. 2. ',"Push ,the flanged .end. of axle shaft t6,w~rds
.center'qfaxle and install 'C-clip. Pull flanged end
outward 'until"'C-cffp I.'oc·ks·'into' side gear. '~".' .

5. Add RTV oUinequivalent.s~aler':'tb th'ecover
plate. Insralr·~over -plate.. _,,', . '.-

A flat mounting, surface cover "plate ,is used on all
Dana design axles. This, cover plate requires the u~e

of a silicone rubber sealer material, ,Silicon Rubber
, E7T-Z-'f9562-A (ESL-M4G273A), or equivalent
._rat,heT t~,a~ a gas~e~. ... .
"'The cover .fac~.of the carrier and.th.e .flat sUrfa~e of
the cover plate must be free of any oil film or foreign
material: ' :', "I" '~ ,', • ," -': > ,,_.' ':, '.: . ".,.

C·AU.TI;ON:~:'Clean:-bo'th·:·fi~t surf~ce~,:'With a
suitable solvent to r'~'inove~ all traces:· ~f oil 'film.
Sealant material must meet specifi'cations of
ESL-M4G273-A, B, ASTM1, GE503, Zt, Z2, Z3
sealant or equivalent.

Apply $ilicone,Rubber, E7TZ-19562-A (ESL-
,M4G273-A), or equivalent to cover plate surface.
Ensure that the sealer bead is laid on the inside of
the cover screw holes. The bead is not to pass
through t~e holes or outside of, the holes.

The beaq is to be·~ .. l8-6.35mm (1/8-1/4 inch) high
and 3.18-6.35m~ (1 (8-1 /4 inch) wide..

• NOTE: ,Cover assembly mus~ be installed within
,15 minutes of application' of the silicone or new
sealant must be applied. ,

Assemble two cover screws into cover at 8 0' clock
and.2 o'clock position. Us,e these t~o holes to guide
cover pl~te into position on the carrier.
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15-05-12 Axlef'Rear Integral' 'Carrier--Dana 15";05-.12

REMOVAL AND INSTALLATION (Continued)

Oil Seal and Wtleel Bearing~~emi,-
Floating' Axle' ':':'., .,' . '

Model 60~1 U,~.~e~~-floating A.~le· .
E-250 - ",~ 'i" .' L' • ' ~ ._'

..... ' .

. E~~-1~ "~ !'

ADAPTERS
T81P-1104-B (COARSE THREAD)
D81T-1104-A (FINE THREAD)

REAR WHEEL
•...' BEARING: REMOVER:',; .~ ',,', '

T~lT:·,~225·A ~;:.:, ',~ ;~.

.. :..- .
.. •"~ . , i"f ... : .

. -~'~ :!~r:: \"."\ _. ~..* .

CAUTION:: Wear s,afety glasses.when r:emoving .
the bearing in the event, the bearing explodes or
shatters during removal. .

4. U~~ a standard~metal cleaning solvent to clean
out the .'bearing bore in ~he housing. Wipe' this
area c.le~n/m,akingsure it is free from:dirt or any
othetr contamiAatio~n: that might",be pres'ent.

• .' , '. 4' ~... ." x

NOTE: The bearing bore .mlist be,:,Jree', from 'r)'llcks
and burrs. 'YVipe the ~or~'·with emery:'ciot,h"~oassure
a smooth surface. Clean bore ·out.with 'a 'standard
metal cleaning ',~9Ivent. If bO'r~ :'t1as,' b'urrs' ofspa)led
areas and a -new bearing js~iristall~d;,itmaYolead.to

earlyfati,guing:., -: :~" ' ,~,: ... ~ _, ' ..

"~~n$tana~io~, ,~ . j • ,_.', :i: '" .'. ('" ~, "

t. ,: Coat the bearing with>differentia:I)Litie for{easier ' ~.
: asserTlbly and 'to prevent' possible~s,coririg;dfffie .
tube bore. ,,~ '0:" :~~ :::\"',,, • ,-'.:

? ': :'Inst~il ,be.,~ririg·, in,~'th~',..t~be.:' f)ot~·. qsi~'g .~pu'sn~
: plJller T,~1 p;'11 O.4-C~' Ad.apters',Tf3.1 P-l1 04~B ..or
,r', .• ' 081T-:,1'104:--A, Step Plate D80L-.Q30~:1. ancl'R,ear

" Axle Bearing' Replacer T80T~4q09~X., ,~~ ,:-' ,;::
, .' - ' '.. " i " .0": ! .~

NOTE: 'When installing bearing make sure the
bearing is not cocked in the bore duringin~tallation.

3. .,lnst~11 <a new oil seal in the bore' using, .Push
, ·~Puller..T81 P-11 04-C, Adapters T81 P- t 1.04~B or

,'D81T-1104-A; Step Plate D80L~630~.r ~nd Rear
: Oil'Seal R'eplacer T80T-4000-Y, as,s.hown'. An
alternate method of installing the seal is to drive
the se~l( into, place w,i1.h Rear...Oil Seal'B~pl~cer
T80T-4.000-Y' and 'Driver Handle" 'T80T~4000-
W.' . ,. '~.' _~.. __ . _" '

NOT~:' 'Make sur~the seal is not:cc)cked r~'the'-bore
during installat~o~:., . ' .. " " :.

4. : Lubricate cavity 'between. seal,lip~'.~nd bearing
with Long-Life Lubrica,nt· C1AZ:'19590-BA
·(ESA-M1C75-B).

E6667·1A

7.

Fill the axl,e housing with the specified 8rl)ount
of , axlel.ub'ric~nt, ; C6AZ~19580-E (ESW-
M2Cl.05A).. ', :,' ,,' , ,
In~tall brake d'r~m' in' positib'n'~~of on axle shaft
fla'nge.· " 4'" , " ,j , . '~ , '

8. Install "wheel, and tire- a~se~bly in po'sition to
,, axle shaft flange. Tighten nuts to specifications

listed in Section ,11,-01, Wheet~and Tire Gen~raL

S~ryiCE;3.

~.. ' Lower veh~cl~ ~nd road test. .. ,.~,-:

.6.

R'ear Axie,Sh~ft-Full Floating, Axi~,>, .. .
,'~ ·"Models; 60-1 U '7,0-2U, .and·80~E-350 DRW,
F-.Super Duty -'series ' v~hicies '. fqr. remqv,al. and
:installation. of, rear... ~axle·shafts. Refer to~ ,·Section
'1'1-14, Wheei. Hubs 'anq ::,Be~r:ing's-R,e'~r paria Full
Flqating Axle.

Removal"
. '.

,1: Remove~~le~~h~fta~,described in this Sectio,n.
:2. Remove.,the oil seal from the 'axle tube. Discard

: ,,~~~ 'J. the~eal. ": .,~ ,_ ' ~ .. ' .

·:'3. 'Pull,the.bearing ~rom the axle tub.e using" Push
- . ,Puller T8tP-1104-C~ Adapters T81 P:-110.4~B

: (coarse thread) or D81T-1,104-A (fine thread)
and Rear Wheel' Bearing Remover,' T81T

. 1225-A, as shown.

In~tall remaining screws. Tighten alter"nately.. and
,eyenly~ righten sqrews to ,41 ..54 N·m (3.0-40 ft-Ib$).

Allow one hour" ciJ're time before ··filling .carrier
.wi~h the: prQper, amount 9f spe,cified· ,Iu~ricant
~n~ ,vehicle .~pera~i~n.:: ~.~."" . :. ~

''\ . ;. ~ ,.,>
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Axle~ Rear Integral Carrier~Dana ,15~05·13

REMOVAL AND INSTALLATION (Continued)

5~ :Jnstall :axl~ "shafts as d~sc~ibedin this ·Section.

, " '. ,

., ' ,REAR AXLE, ',_
,. ,.' : BEARING REPLACER

. . . ,T80T-4000-X ,-
.o' REAR Oil SEAL

'REPLACER
T80T-4OOO~y

~ " I r

4, ., J "~'. .... L·... -f

Oil S~~I.-;and,wtieei;:,B~'~ring~Full Fl,oating
Axle,'~ ." '~":" ',' <,'. ~:' ..
MOde;I.60~1U,:70~2U, 80' F'tilf Flo~tingAxle

'"'-~: .' t' . ' , .. \.. •

Removal, and Installation'
. Refer to Secti~n,.:1j-14, Wheels, Hubs and

Bearings (Full F:loating" Axle) for removal and
installation procedures.

'DISASSEMBLY',' . ",

NOTE: When changing ratios on the Model' 60:and': '
M,Oc.t~t; 70.. Series:,r~~r 'axles, it may be necessa'ry to
change.the di,fferehtial:case alqng with the ring gear
and driv~.pini6n.: : ,', ~ , '

'~i,J.n·~'he'60,~1.U~ and.79 Series axles, rc.itio$ '3.54 to
1"', up".;t<;> ~ "4_~ 1o'~" to',1 I:: incorporate a thick differential
cas~:J,I~nge a,nd (l' thi'~,:ring gear. Ratios' 4:-56 to l'
arid .up incorporate a thin differential ..caseflange
a~da thick ring gear.

.. '" ~.~:... -. ': ".

, THIN
FLANGE FLANGE.·

';NOTE: ANTILOCK EX~ITOR RING: PRESSED ON DIFFERENTIAL
CASE FLANGE NOT ~"'OWN.

, '

Oisassembly, .
1'. 'Remove the' rear axle from the vehicle' as

outlin~d in R~moval ~nd ~I.n~tal~ation.. .. ~

2.. ' 'Remove'cover plate' screw's, and cover plat~.'
,Tip carri~r to a1.1ow lube ,to drain',complet~IY.

Also during this time clean the cover face of the
.~. c;arri~r, m~king sure it is free from any nicks and

, remove qld RTV gasket materia,L' .

'3. Rem9ve b~ar~ng caps.
NOTE: Mating letter$ are" stamped on caps _and
carrier.,This is important at time of assembly as they
are tobe·assembled exactly as removed. Letters are
.in verti~al ,and horizont,al positions.

BEARING'
'CAPS

CAUTION: Before removing differential case
'and, ring gear; make, sure ,the axle shafts are"
pulled QUI. far enough for clearance to remove,
differential. Refer to $ec.tion of manual covering
the type;ofaxle ,assembly being serviced. "
.4.,. ,Place Differenti~1 ·Housing Spreader, on, the
,. housing. Install Dial Indicator, Tool D78P-420t

'. B on the' 9srrier h~)using:'Do not sprea'd housing
,more t~an 0.38m~· (0.015' inch).' .,',

E7674-1C
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15·05·14 Axle, Rear Integral Carrier-Dana 15·05·14

DISASSEMBLY (Continued)

5.. .Pry' differential c~se from carrier with two pry
bars..After differential case has,been removed,
remove spreager. Use caution to avoid damage
to ring and pinion.' ~ark or tag bearing cups
indicating from. which ·side they 'were r~moved.

Dana Model 60, 70 and 80 rear axles incorporate
spacers installed outboard of' each .differential
bearing cup. Remove both spacers and tag. each
indicating the side each was removed from. Inspect
both spacers for damage, bent or grooved
con~itions. Replace if required:

UNIVERSAL BEARING
REMOVER
081 L-4220-A

E8553-1A

6. Remove differential bearings with special tool~

Universal Bearing Remover D81 L-4220-A.
Place the tool in a vise when removing bearing.
Wire shims, bearing cup, bearing cone, and
outboard spacer together. Identify from which
side they were removed: (Ring gear side or
opposite side). If shi,m~ are damaged, replace
with new ones at time of assembly. Shims are
available in thicknesses of mm .08, .13, .25, and .
.76 (.003 inch, .005 inch, .010 inch, and.030
inch). ,Reposition case in puller and remove
other bearing cone as described above.
Replace bearings whenever they are removed
from the carrier.

. E7497·1C

DIFFERENTIAL ASSEMBLV
- AND RING GEAR

'RIGHT-HAND
SPACER

.~- .; ;

7.: Place a few shop towels over the vise to
prevent the ring gear teeth from being nicked.
Place case in vise. Remove ring gear bolts..
Leave four bolts loosely assembled 90 degrees
apart. Tap each bolt head alternately with a
rawhide hammer to loosen the 'ring gear.
Remove bolts and ring gear. .

NOTE: Whenever' removing the ring gear bolts,
always replace with new bolts upon assembly. Use
grade 9 bolts for service replacement -for all Dana
axles.

DAVE GRAHAM INC. - 2012 
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DI~AS~EMB'-V (Continued) .

Axle, ·Rear :Integral Carrier-I;>ana 15-05-15

CAUTION: USE.CARE to not damage excitor ring
when rert:'loving ring gear. If'th~ excitor ring is
,r~moved;itmust -~e replaced, with a new' one.

GRADE 9
. BOLTS

, DIFFERENTIAL
CASE

E7.4$8-1B

8. If r,equired' remove' the excitor ring with a soft
faced ha~rn~r. Disca,rd the e~citor ring.

EXCITOR
'RING

'E7206-1A

g,., Replace case in.vise and drive out lock pin
.which ,secures,' the' pinion mate shaft. .Use a
small drift as shown. ,;, ,"~'-'

·16.:Removepinion mat~ shaft with drift as-shown.

PINION MATE SHAFT

"

DAVE GRAHAM INC. - 2012 
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15·05·16

·DISASSEMBLY (Continue.d)

Axle, Rear Integral Carrier-Dana 15·05·16

11. To remove side' gears· ·and pinion mate gears;
rotate the side' gears. This 'will allow the pinion,
mate gears·to tu'rn to,the.opening of.the case~

Remove \ pinion' -.mate gears, and also the
spherical .wa'shers:oehind the ge~rs~ Lift out
~ide gears c;ind~t~rust ~~s~ers. Inspect all parts,
including the, m"achined surfaces ,of the .case
itself. If excessi,ve wear is 'visible on all parts, it
is suggested that the complete differential
assembly 'be replaced; If anyone of t~e' 'gears '
are'to be replaced, ·THEY' ARE TO'" BE
REPLACED AS A SET.

12..Turn "nose of carrier in a' horiz0fltal position,
'remove pinion nut. Hold pini'on flange'with Tool

, T57T-4851-B Companion Flange.Holding Tool,
and remove pinion nut and washer~

'NOT'E: Pinion nut "for Model 80 axle requires 596:
678 N· m (440-500 ft-Ibs".) of torque to remove. '

13. Remove pinion flange with. 'Tool-D80L~ 1002-L.
If the pinion flange shows wear in the-area of '
the seal contact,' it should be replaced. .

PULLER,
D80L-l002'-L

PINION
STEM

E7494-1A

14. Remove, pinion by tapping with a rawhide
hammer. Catch the pinion with your hand to
prevent it from fal.li~~ .and .being damaged.

CAUTION: Handle pinion gear ~arefully to
prevent injury.

PINION SHAFT
THREAD

PROTECTOR"
T85T~4209-AH

, E5874·1A
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15·05·17

DISASSEMBLY (Continued)

Axle; Rear 'Integral Carrier~Dana 15·05·17

NOTE:: On the spline. end of, the pinion, there are
bearing preload shims. These shimS may stick to the
pinion or 'bearing or even fall out. These shims are to
be collected and kept together since· they will be
used later in assembly. Try not to damage shims. If
shims are damaged, replace with new ones. Shims
are available in thicknesses of mm .08, .13, .25, and
.76 (.003 inch, .005 inch, .010 inch, and .030 inch).
Model 70 axle may also include a pinion bearing
.preload spacer with the inner pinion bearing preload
shims. -. ,.'

The: illustration shows .the assembly sequence for
the drive pinion pre'load spacer that is included in the

. service kit and must be used with the drive pinion kit.
The drive pinion prelo~d spacer and preload' shims
assembly sequence must be followed. 'If sequence
is not followed and components, are improperly .
assembled~ ·.it -.may ca~se' unit failure.
Axle' assemblies manufactured without and prior to

. the use of the' pinion preload spacer may be
serviced with this. drive pinion and preload spacer.

WASHER
DUST SHIELD

(PRESSED ON END YOKE)

DRIVE PINION'
STEM

~~--------_-.:- PINION PRELOAD _
SPACER

pr------- SHOULDER FOR
PINION PR~LOAD SPACER

~~M-----_ PINION
NUT

END YOKE
. (PINION FLANGE)

E7499-2B

.'

15. Pull out pinion. seal with Puller T77F-11 02-A,
Bearing Cup .PuHer and" T50T-100-A, 'Slide
Hammer. Discard seal. REPLACE WITH NEW
ONE AT TIME OF ASSEMBLY..Remove
bearing cone and out~r oil slinger.

. ,

• SUDE HAMMER
r t T50T-l0Q-A----~

SEAL PULLER·
rOOL·1175-AC·

'Oil SEAL'

E4834·1B
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DI,SASSEMBLY (Continued)

"Axle, Rear Inte~ral Carrier~Dana 15-05-18

~ .: :.,:

16. Turn nose of carrier down. Remove outer pinion
bearing cup with Driver Handle 081 L~4000-A

and the correct size bearing cup, remover as
shown in the following illustr~ti.o,n.:, ,

CAUTION: Do not nick carrier ,.b~r~•.' .
" NOTE: Th,e front arid rea'r carrier secti,oF:l m~y vary in .
pinion bore depth due to the possibilitY of the need
for either a baffle or sl~nger or both.,. '
,The baffle serves the' same purpose as a..dam', to
assure that the pinion bearings,a're maintained with
lubricant. .,

Inner and' Outer Bea'ring,- Cup Removal

The slinger serves the purpose~of assisting the I,ube '
to flow up-through the oil channels to lubricate ,the'
pinion bearings. -If ,used, they, are part of the pinion
~etting adjustment. -
17: Remo~e the~nner ,bearing cup with Driver

Handle. D81 L~4'OOO-A -and the' correct size-,'
bearing cup remover as shown in the following

,illustration. -' ,' ,

• 'f, _

- .. '"

WASHER

DRIVE PINION
STEM

''.

DUST SHIELD
(PRESSED ON END -YOKE)

, "I,

~'--~---__.....:....' PINION PRELOAD
SPACER· '

v-:-----..-.....-~__ SHOULDER FOR < ,

PINION PRELOAD'SPACER

t ~....'

~lY}ooI,--_ PINION
NUT '-

END YOKE"
(PINION FLANGE)

, ~E7.499·2B
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DI~ASSEMBLV (Continued)

Axl,8,. Rear,\"lntegr~,I~Carrier~Dana, 15'·05·.109

li1ner';ai1d~'(!)uter. B:e'aring' Cup Rem:oval .:.
,; .. (:, ¢YL~'~':",~ "~: ,~: ,":.,)'f ,~~,'~(' >.:.. :.~ .. ' ',:' ;',

• ~ ".0··.

PINION .eEAF:liNG , ,~" ,
- CUP REMOVER .'

D81T-4628-A INNER. (MODEL60)
D81T-4628-'8 INNER (MODE't'10)'

.. D81T-4628-D,QUTER (MODEl:.60-70) ::', .' :
. ~T88T-462~-A '.' ' .' • .,

-. ~ r••;. ,.•(.: •••.

HANDLE
081 L-4000-A

, ,
't. I ,

REMOVER

OUTER CUP.REMOVAL

r--__ OUTER
CUP •

..,..
0. "', .. '.'

:,:. ~t.....

, .....
.....

, ...

'-

INNER CUP' 'REMOVAL
I':; J

E483S-2G

. .

NOTE: Shims are located between the bearing cup
and carrier bore and may also include an oil baffl~. If. ~

, , shims and baffles are bent or nicked, they should be:"
" replsce'd at time of assembly. Wire shim. stacks J

together al1d measure each. If stack has to be
replaced, repl.ace with- same thickness shim pack.

18.' .Remove ,bearing~'"frOm 'pinion' with Universal
... _. B.~aring Remover, 081 L-4220-A.

" ,NOTE: Both baffle and slinger are part of the' pinion
adjustment shims and are to 'be ,kept intact for'
assembly.

OIL
BAFFLE

OIL
SLINGER

E7115-1A

E4847-1A
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15-05-20

CLEANING AND INSPECTION

Axle:, 'Rear In.tegral-Carri.er--Dana 15-05-20

. ,..'

Inspection.···Before Disasse.nibly: '..~;'., ., ..

. The dlffer~nti~1 case ··ass~~bi~ .~~~ ,driY~. 'plnion
should be in,~pec~ed befor.~'.Jho~Y. ~r~l.r~rn.oved. from
the axle assembly. These inspe'ctions can find the
cause- otthe';colicern and ',ceter-mine- the resolution.

~. .. Wipe:i~.~ :\~tiri·~~nt .f~~in·~ th'l int~hl~1 .wor.king
·pa~~~., ~f1.d yj§l1al'y, .inspecl~. th~~. ·p~rts.:. for ;W~~r .

:.:' ~nd!qr 9amage... ~.·.. :.; ::~:~" . :. ".;::'" .,'~.,

2'. R6tafe" ·:the' gears' to" see if there' IS' ';any
;'4': "r04g'~nesso"whicho \Youl,cr, .i~~dlcate aamag'ed

beanngs or gears.' . '. .<~-t:.·.. .'\,
.. 1': <t;. ~,.~ .. -. • j. • ~

3. Check the ring gear teeth for signs of scoring;
abnormal wear or nicks/chips. "

4. Set up dial indicator ToOID78P-4201-B and
check li.ng gear anq ;'pif1ion backlash and ring
gear backfa~e runout:~ , .

Check ring gear and'pfn'ion backlash. in t~lree
equally sp~ced poi.nts,wi~h dial indicator.

Backlash tolerance is·.~0.1..27-0.203mm (0.005
0.008 inch) and cannot 'vary ryiore than 0.05mm
(0.002 inch)' between points ch~cked.

High backlash is ~ c6rre'cteq .~y moving the _ring'
gear' ·toward the piDio~. ,~'.. ' o'

Lo'w backlash is,correcteo'bymoving the ring gear
away frqm the. pinion; ,

..

These cq~re9tions)ire made' by switching shims
from one side- of, the differeOntial case to the other.

To chec~ riri~g~~~backfade ru~out, mount Dial
Indicator 078P;.4.20t':B on the carrier so the tip of
the dial indicator contacts the b'ackface of the ring
gear. Backface runout ,shoul,d. be no more than
0.101 mm (0.004 inch).

E8555·1A

Inspection After·/Disa~senibly~~....'t~ • r~. ':.;~':~,'•

~ ..Thor-oughl}" c,I.~.~p ';~II' pat'!s. ,:AI~ays'; use new'
, sQ1Vei1.f) wh$'r .cle~n!n-g b~ar.ing~:,. 09 J;n'ot 'o~p'~~ dry
p~~riDgs'" with' c.o,rhpr¢ss~d :·ai,r. ',Q·il.' .tt'le~ .. t?·e~~rings
i,mm.ediat¢ly t6.;·pr~y~ri~:.tu.sti~g .. ln~Rect~~h,~.p~~s for.

, ahy~m~j~r ~~rJI,ag~: 'Cle~'r1. the inside 9f.:JtJ~ hopsing
before ·reotJildirig. YVh.en a scored .'or chipped',gear

·'s~t i~ r~pl~c.ed, the.axl~,housing m~~st ~~';~a$hed
thor0ughly~.:.ln§pection>~proced.~r~$ ~for -:if}dividual .
par1~are ou~lin~d ~,s~ {o.lI~ws~ ° _~: "~" f .' > ....
B'earing' Cups~ i ,.:,'.' ' ••. ~. '.:;, :,: .~ :, '.:~~ •.. ' .

"';\Check b~aririg c~p~' f6rde~p'~c~~e~;':g~~'tirig, or
spalling. If a 0.0381 mm (0.0015 inch) 'feeler gauge

··can be inserted between a,cup and the bot~om of its
bore at any point around. the .~cup, the cup must be
re-se,ated. ~ ~. ;4. _ ... " •..•

Cone and Roller Assemblies, ,,: - .
When:ope~ated\~,·the c~ps, b~(i~i·ng r6i·!~rsmust

'. turn withput roughness.'~.Exal11inethe· roller ends~~f6r
stop·'.weat.lf inspec~iori reye~~s,·either a' ,d9-lJlaged

· cup or a damaged. cone and rollerasserilbly, both
p~.rts· should be repl~ced. '. .

Pinion Flange (Erid·Yoke):.,-~·· " .'..... '- .
Be. sU're that' .th~· '·flange 'lugs have ~o't b.een

damaged in removing the drive,shaft-9r in ,removing
th~ flange from the pinion. The end·of the flange.that.
contacts the bearing cO[le l,~S·,. welJ' as' 'the nut

. counterbore and sea:l"'sU'rfaGe: must De smooth "and
free of nicks. '. ',< .- ·r'r··<~r '

-,
Gears .. ~ .

Examine the pinion and ring g~a'r teeth' 'for'
scoring, excessive. wear, nicks and excessive
chipping. Worn, scored and damaged gears cannot

" -be rebuilt to correct.a noi~y'condition:' ., .. ' .~ .... -. ......

".- Car.rier·Housing ''''', ".'
.: 'Make sure that the differential-arid'piniori: b~'aririg
bores are smooth. Remove any·nicks or btirrs-fro~

t.~e mou~ting .surfaces, of .~.~e .carri~r hous.~~£.J. . '.1

Differential Case "', .' . . .. ';'i'"-''r' .

Make sure' that thee hU'bs where' th'e '.b~~rings
mount are smooth. Carefully examine the differential·,
case be.aring shdiJld.ers~ which' may have been
damaged when the bearings were remo~ed.. The

. bearing asse'hiblies·will fail if they do not s~t..firmly

" again'st,-the ·~hould~rs. Chec.kt,he fit (fr~:e rota~ion) of
" the' different~al side gears~in:their cou~nterbores.

_. ' • .'. ... I.- ",.-

:ASSEMBLY.. '._
. , . "

Diffe,rential Case, ',' ~-,:-

Ass.embly
1:.. ,Place differential case in vise. Apply .grease,

Long' Life Lubricant, C1AZ-19590-BA (ESA
M1 C75-B) or equivalent, to new side gear thrust
washers and to hubs and thrust face of the new
side gears. Install both side gears. ·Apply grease
to the new pinion mate spherical 'washers and
the new pinion mate gears.
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15-05-21

ASSEMBLY (COnii~uedl

'"
Axle'; 'Re~;r';lntegral,Carrier~Dana

. ....

,',15-05-21 ,

'" .;,.... '- .' ~ .

2. Assemble-both side"g'~ars,and"thrust.washers,
',' : hold, in ,place wit,h, ha'np, ~ then .assembje the

pinion m'ate geais, ~r:'I9, wash~rs to hold the' side
',: gears in:'place. An, easyway',to \assembl~:the

"- side·g'ear$' an~ pinion mate t:jears',is, to h~v~~all
parts lubricated .with Rear'Axle lubricant C6AZ~
1958b7~ (ESW-~2C,~"05-~)b~f6re :~~~¢mb~y. " -

3:,' Rotate "the"" Sic;J~~gears '~ntil" the 'tlole~ ,of the' "
":waShers"atid:pihiorfg$ars".lin~, up: with the,'holeS
,of, the; case. If the"'ge'srs cannorbe' rotated· by

, hand,instalJ ,one' ofthe"axle shafts into ,the side
gear ,spline and'use a~,pipe wrench~ to. turn the

.·,s..haft,'. "?,' ~ , ~:-' '" .' :,!.'~ ."... ". '. .,
~ ... .' j \0-...., " ~I. ••

,6., Assemble locSk',pin. Peen m~talp(case over.piJl·
_in two places 180 deg'rees ap,art to lock in
,', place~; 'Note tne -location: of~."tne· slot in the"

: "~Iockpin and "pe"en 90' degrees'~wa~· .. - ,':',"', .

NOTE:, "Fha', ~e~i-floatshaft .~iqing,b~arin~i:desi~n
uses· a lock pin that is assembled :with the use of a
12' 'point socket wrench. Use "a'new ,lock'pin and

, , assemb'le, ffnger tight'. only.. :;·~-rhiS :p'rocedure is
necessary to prevent differential" ~ide gears" .and
differ~ntial pinion mate -gear~,. fro~. r6t~ting...in the'
cas~, ,and dropping qut 'when" ser:vicing .the .. carrier
section. A n"ew. lock piri· .. ·sho.uld· "beins~alledafter
assembling the axle shafts. ,.... ' , , . ,:. - .

4,. ·,U~~ a'driftto line'~p:the"hql~swith th,9se <;>1 the
.'/' ' \ diff,erential ca~e:,:'"'. '::',., ":r'. -', ',..", . "':"

.5. As~emble 'pinion m;ate"s'haft,' 'drive on shaft 'to,
remove drift. Be sure" lock pin hole.of tne shaft is

, Ijneq up.with the ,lock pin hole. ,.of, the case.,
• . '.. ." .1 r 4 '

# ;. .: ....

\ ~

t ' .....

• .~': "I. '.

• LOCKP.IN ,

. ,

'.

,' .• - ;\

I

f... • • ; I' .~

PEEN

E6402-18

,I i ~',"~' - E6401·1A

1_ ,.,',

..!
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ASSEMBLY (Continued)

Axle, Rear Integral Carrier-Dana 15-05-22

. 7.. Align tab in excitor ring with slot in differential
case. Start two ring gear bolts through the case
into the ring gear to ensure case to ring gear
·bolt hole alignment. .

CAUTION: Tab on excitor ring must be aligned
with slot in differential ca'se.

RING
GEAR

BOLTS

RING
GEAR

".

VIEW A

EXCITOR
RING

8. . Press the~' excitor ring and ring gear on the
. differential case. The ring gear acts.as a pilot for

the excitor ring. Apply Thread .Iock and Sealer,
E0AZ - 19 5 54 -A A (E S E- M4 G·2 0 4 -A) or

. equiv~lent to ring gear bolts and tighten to 135
162 N·m (100-120 ft-Ibs).

.' ;.;----

9. Be ·sure flange face of the·case is free of nicks
or burrs. Assemble ring gear to c~se .. Line ~p

holes of the ring gear .with those of the case.
Use.. new ring gear bolt~. Draw up gear bolts

.alternately and evenly. Tighten 'ring gear bolts
to 136-163 N· m (100-120 ft..lbs) for grade 8 ._
bolts. Tighten grade 9- bolts 169-183 N·m·(125~

135 ft-Ibs) for Model 60, 61, 70 axles. Tighten
Model eO ring ge~r bolts to 285-312 N·m (210-
230 ft-Ibs).·. .. .

• I

10.' Install Master Differential Bearings, Tool D81 T
4222-D for Model 60 and 70-2U axles. Use Tool
D81T-4222-Efor 70-HD and ··Model 80 axles
onto the differential case. Remove all .nicks,
burrs, dirt, etc.,' from hubs to allow bearings to
rota.te freely.

11 ~ , Assemble:' differential case into .carrier (less
pinion). Mount dial indicator with a magnetic
.base Tool D78P-4201-B as shown. Locate tip of
indicator on flat surface of one of tbe ring gear
screw spot faces. Force. differential assembly
as far as possible in the direction towards the
indicator. With force still applied, set indicator at
zero (0).
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ASSEMBLY (Continued)

E7652-1B

BunON END (WILL.~O'T; BE'
·A FINISH GROUND SURFACE IN

1990 ORIGINAL EOUIPMENTPINIONS) ,~'
'. DRIVE

',"" ,PINION

13. Rir:l9:gears and piniohs are supplied.in matched
s~~s.9nly. Matchifl9 numbers on both the pinion
and ring gear are etched for verification. If a
new gearset is being used, verify the numbers
of each pinion and, ring gear before proceeding

. with. assembly. The end ,of the.pinion with the
. etched'figures s.hown is known as the "QuJton"
end~ r.he button end will no longer be precision
ground' on 1990 orjginal equipment gear sets. It
may _or.m,ay 'not be a precision grouhd surface
on service gear sets which is necessary-for use
of the final check gauge block with the pinion. ·If
the ~urface is not pre"cision ground, ,the tooth
combination information :stamped,on the pinion

, stem' between the bearing diameters will have
the I~tter "B' ~ following. Examples: 46-13B,
41'-118, and 41-108 are not"finish ground and
rT1ay h9t utilize the final check gauge block.
Usin'g the gear conta'ct pattern method to verify
the final pin~on position is.valid whether or not
the button end is. preci~ion grol)nd.

'"

E7651-1C'

D'Al
INDiCATOR
D78P-4201-B

NOTE: Dial indicator should have a minimum
travel capability of5.08mm (0.200 inch).

• 't

12.. Force .the differential assembly as· far a,s it will
go-in the opposite direction. Repeat these' steps
until you have obtained. the same reading.
Record. the reading of· the indicator. This',will be
the. total' amount of shims re'quired' .(Iess
preload) and will be 'caJculated later :'during

, assembly. After makiog sure· the re~dings are
correct; remove indicator, and differential
assembly frqm housing. DO NOT 'REMOVE
MASTER BEARINGS FROM DIFFERENTIAL

,CASE AT THIS TIME., .

This reading, is' the Total Differetltial Case Endplay
whictJ will- 'be needed in 'Step 6 of Assembly of
Differential -into Housing later in this Section~

DAVE GRAHAM INC. - 2012 
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Axle, Rear. Integral Carrier......Dana 15-05-24

On the button end of e~ch pinion, there is etched.a
plus (+) number, a minu~ (-f'number, or a z~ro (0)
number which· indicates the best running position for
each" particular gear set.·, Th,is d.imel'1~ion is
controlled by the shimming behind the inner pjnion
bearing cup (the backface). .
The distance" from t~e centerline of'.the ring' gear to
the' backface "of the: .. pinion for Moqel 60-1 U is
127mm (5.000 inch) for Model 70-2U, the dista'nce is
136mm (5.375 inch)'and for Model- 80 ,is 148mm.
(5.81·2~inch). ' , .

... ~ ..........

..... ' ~ '0,

, TOOTH COMBINATION
STAMPED HERE

PINION OIL'
. BAFFLE,

PINION OIL
'SLlNGER

, BACK FACE

PINION
PRELOAD
SH~MS '

. PINION
P.OSI'TION
SHIMS

1" .

-+---:---
/'- CENTERLINE OF .

RIf\fG GEAR

i t

~i230.1A

'.,"
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.,Axle," Rea.r Integral Car~i~~-pana

For example-;If a pinion is etched a plus m+8 (+3),
this;.pinion' ~ould,·.. r~quire .08mm; (.003 inch) less'
shims,than a ,pinionetch~d "0'.'. This means by
removing shims, the rylounting distance of the pini,on

"is increased" whi9h is'j'Ust what a m+8 (+.3),
indicates. Or ifapinion is etched m-8 (-3)~ we would
want. to add:, .'08mm (.003 inch) more shims than

.would be required:'i~·the pinion were etched "0". By
adding" .q8mm (.0'03 inc~) shims, the mounting
distance of.the pinion was'gecreased, which,is,just
what a'01-8 '(-3) indicated. - -
If th,e old ring and pinion'set is to be reused~ measure
the old,shim pack'and build, a new' shim pack to this
same dimension. If a baffle is used in the axle

.assembly, it is c~'ns.idered, as pa~ 6f the shi.~'pack.

SHIM SELECTION CHART - INCHES

Tq' changE)'.' t,he pinion a'djustme'nt"'shims are
available in thicknesses of! mm .08, ·.13~ and .25
Cd03'.inch, ..0~5 inch~ an~ .0"1,0 inch). ,', '
~Or~: If. baffle 'or sling~r is be""t or 'ml;Jtilated, it
should be replaced. ", ..'", " J ~. " •

Measure each shim separately with ,a, micrometer
and ad~ together to g~t: the total shim pack
thickness from the original 'build up. " ,

, . -. . .. - ~ . . . .
If a new gear set is being used,- notice the (+) or (-)
etching on both the old and new pinion and adjust
the ~hickness of the new shim pack to compensate
for the difference of these two figures.
For example-If the old pinion reads m,+5 (+2) and
the new pinio,n is m-5 (-2), add .10mm '(.004 inch)
shims to the original' shim pack.

Old PInion I New Pinion Marking

Maildng .-, -4 ' ~3 -2 -1 0 +1 +2 +3 +4'

+4 +0.008 +0.007. +0.006 +0.005 +0~004 +0.003 +0;002 +0.001 0

+3 +0.007 +0.006 ' +Q.005 +0.004 +0.003 +0.002 +0.001 0' -0.001

+2 +0.006 +0.005 +Q.OO4 . +0.003 +0.002 +0.001 0 -0.001 -0.002

+1 +0.005 ' +0.004 +0.003 +0.002 ' +0.001' 0' -0.001 -0.002 -0.003

0 +0.004 +0.003 +0.002 .+0.001 0 ":"0.001, -0.002 -0.003 -0.004

·-1 ' ,- +0.003 +0.002 +0.001 0 --"0.001 ":'0.002 -0.003 -0.004 -0.005-
-2 +0.002 +0.001 0' , -0.001 -0.002 -0.003 -0.004 -0.005 -0.006

" -3 +0.001 0, -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007

'-:-4, ',- 0 "70.001 -0.002 -0.003 -0.004 . -0.005 -0.006 -0,.(XJ7 -0.008

SHIM SELECnoN CHART~ METRIC ,

Old PInion : New Pinion Marking

MarIdng 7'10 . -8 -5 -3 0 +3 +5 +8 +10
+..1:0 +.20 +,.18 +.15 +.13 +.10 +.08 +.05 +.03 0

+8 +.18 +.15 +.13 +.10 , +.08 +.05 +.03 0 -.03
+5 +.15 +.13 +.10 +.08 +.05 +.03 0 -.03 -.05
+3 +.13 +.10 +.08 +.05 +.03 0 -.03 . -.05 -.08

0 +.10 +~08 +.05 . +.03 0 -.03 -.05 -.08 -.10

~~ . '
+.08 +.05 +.03 0 -.03 -.05 ' -.08 :- -.10 -.13

" -5 +.05 +.03 : 0 -.03 ~.05 -.08 -.10 -.13 -.15

-8 '+.03 0 -.03 -.05 -.08
II

-.10 -.13 ,-.15 -.18

-10 0 -.03 -.05 -.08 -.10 -.13 -.15 -.18 ~.20

CE7752·2B
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••, • .-'!'J: ........

Pinion .Bearing Cup··lnstaliation ,
1. :PI~ce th~'inn~r'and outer b'e9f'ingcupsinto the

.carrierbo~~. ';.' " ~ . ' , . · - '. ,': >

2. "Plac~.th~~:lhner B~aring '-Cup Replacer Tool on'
, "the inn~r bearing cup.· Ear- Model.60 'and 70'~2U

. 'axles, use -TS6r-4616~B2. For Model 70~1HD
'and 80':axl~~,'·Use.D81T-4616-A.. ·· -: , ,,~-. '

.- ., '. '!'o,

"

('

3~ .~' Place'the'Oute'r' Beaiin'g 8iJp,Repiacer"Tooi on .
. 'the out~r_bearihg cup. For,Model'60 and 70 use

, T56T;'4616-B1. For Model 80 axles,·use T67P-
:4616~A. ", ' .- :- .. - '. " ' ',' ,

I 4.' -';,Instail:~ the"';Thread~d 'Dr:~wba~:': T15;-:t'1::16~A .
.-' !'1to ~h~ repl~c,er t60ls -anQ tighten. t~e, qrawbar

·~o. install the _cups into' the':.c.arrier: Qore.,. '.
'"':' . • • -' '. .. .. 1.

. .- . OlJTER 'SEARING' CUP REPLACER
" ~, ..: : . i T56T-4616-B1 (MODEL 60 AND 70)
. ;,IN~ERC~P; ., ~:, :,-:_' .' '.:-, T~7P:46~~-A (~O~E:L80).

INNER BEARING-'CUP RE'PLACER'
T56T4616~B2 (MOD'EL 60 AND 70-2ur
D81T-4616-A :(MOQEL 70-IHD AND 80) :

' ... ; ." .-. ,. .., .
, ...

E1706-2H

• ~ '_ .t".

Pinion Position· Shim. Selection ~ .
1. Refer to:jhe following tool usage' ch~rt for the

, correct tools for the particular axles: Tool T80T
;< 4020-A

NOTE: ·If any ;of, the' gauge -·surfaces become;
';.. nicked, ,the high spot~ l1lust'be ~emoved 'with a'" ,

. . '..P·medium India oilsto,ne ·to elisureno erroneQus '
; , . readi,ngs.. · , - .
," .\ ~. ".' ~ ,,:.....,..":,.-. .. ~

.,' . ..; ~

• ""...... f.

, .
"~

... '~ '.':". \

..... ,.. ... ,

·'.1 ... " ' .... .' .

. .". ~ :. .. .
"

.. "..... I ", ." ~ "!" .. _

, ':,!{."

. ~-. :, ,

1 '.
~ ;.""'" ~odel ,- . - Model .,

Model :·Model'.
.~.crtptlon .. Number 60 7~1HI) .: 70·2U .:., 80

~

'Handle: (' . T76P-4020-A11 "X X X :" TsaT·4020-8

Screw T80T-4020.;F43 ' 'X X " X : .' X' ,,'

Gauge Block T80T-4020·F42 X" "
" X.. ·· ,-

X X.....

Aligning Adapter T76P-4020-A3 X
';",

1~ .. ! ' D80T-4020-R60 '., ,

T80T-4020-F48 . X X'

Gauge Disc T78P-4020·A15 X T88T-4020-A ,

080T.~4020-F45 X X

Gauge Tube D80r·4020-F48 X X ,~ X 081T-40?Q..F51

D81T-4020-F54 . X ~ ..Final Check ' (Not required with gear ..

Gauge ~Iock contact pattern method 081T-4020~F55 X X 081T~402o-F56

.CE4093-2G
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ASSEMBLY (Continued)
_....-...-_~..........----..........................----""""-------------------..-~~._----~-----------------.

('

~;

E4851-1E

AXLE BEARING
SEAL REPLACER

T75L-1165-DA (MODEL 60)
. PINION BEARING CONE
REPLACER - T53T-4621-<:

,- .' (MODEL 70 AND 70-2U) ,
... '. Dsqr-4200-B 'R·E~LACER;'''.
,:',.: PINION BEARING CONE '-
- ASSEMBLY '(MODEL 80)

AXLE BEARING!
SEAL PLATE
T75L-1165-B

.:\~~.~~ING_.'..-_.I':--........~,......,,~.~..__

. ;-,

. ", ~:~~

If the servic~ pinio'n g'earis:m~rked'with 'a:minus:(:)
~~ading, th,is: prno~~t mu~t be aQdeq to.~he thi9kness
dime~sio~~ obtained 'in Step 4'.: ",' '~.: ,~.. .

In~,adQitioQ ,you must~s~ the:exact sa~e n~w,dnner
pinio,n' bearing_that~wa.~'~sed in 'he .pr~vious..:,steps.,

6::7; ,'Rem6'le the :~n~Eir'pin~ioi;'b~~~lrl'g:yup,an~ install
, the correct" thickness of shims"'in ·'the carrier

bore. Re..install, the -beating' cup and baffl~ (if
used). Refer to Step 2, Pinion Bearing' Cup,

" Jns~allatiol1,. if ~';sliQger is used between the
pinion gear:;head andinner pinion bearing cone.
Assemble onto the pinioll sh~ft ,and press on
the cone with: T53T-4621~C for Model 70,
T"75L-1l65~DA for Model 6'0: and D80T~4200-B
for Model 80.

'. NOT'E: If:',a baffle or slinger 'Is used, ,replace' with" a
: new, one:up()n;'assembIY'andm~asure as ,part ofthe '
shim stack. t. , ' ,

7. ~fte.r ~following these procedures, ,continue to
,9~~ld the remaining components with proper
pinion' and differential bearing preload torques
and ,~ing gear backl~sh.· ,

8. ", ;A~s~~bl'e' preload shims ~nto 'pi~i'on' ~n9 inst~1I
.. . pinion gear into.carrier .housing.}\$selllbl~Ollter

. ,be~r,i~~ c~ne .a'nd ro.II~~ ass,~~.bJy ~n~opi·n~o~.,

SCREW"

'I~NE'R'PINi~N' .
BEA~ING, <:' " '
. GAUGE.. ~ ~ .~ <

DISC "

GAUGE
BLOCK·

INSTALlAnoN OF PINION ,
DEPTH TOOlS

DIFFERENTIAL
. HOU,SIN~ , ... _.........-......-....-

2. Place a: new inner pinion bearing' cone over the
proper' aligqing adap~~r,.,and .inser1, into ~he axl'e

~ carr.ie~: pore. ,PI,ace th,e o~t~r -' pini,on 'bearing
:,:; ,cor:le,,(n~~,or~$e,9Jfjq good'c~':1ditio'n),int\o the

'bearing cup and 'assemble the handl,e 'P':1t,o ttle
screW and ha'1Q ,tig~t,en. Nqte. tne, ~!8 inc~

. square drive rri-' the 'handle' to be used for
, ," obtaining the p'roper pihion: bearing preload and

: tighter, to" preload 'of' 2~.26~4·:53 N·;m (20-40
in-Ibs). '

E7653-1A

.. . ~ - .... " ,. ;,. ." ...

GAUGE TUBE ~ ,

3. ," Center, the; p-r.op~r gauge "tube,' info' the
'.;. .", differential b'earing ,'bore.: ,Install., the bearing

. ,caps anq tighten ,to t09~')47 N': m (80~9.o ft;..lbs).

4. Using -a' feeler gauge tool or shim-~~, sel~ct the
thickest feeler shim that will enter between the
g'auge'tube and the gauge·block. Insert ,the'
feel~r gauge directly along the gauge 'block,to; ,
insure a correct reading.' The feeler gauge fit
between the,'gauge tube and the gauge ,block, .
should ~e a slight drag-type feeling. Make sure '
the shims or feeler gauges, are free of dirt to,
prevent 'an incorrect reading.

5'. ,-After th~ correct fe'eler gauge feel is obtained; ,
, ,-, check,;the, reading and"this is .the thickness 01. :

shim(s) required providing, that upon inspection"
,of 'the" se_~vice ;pinion _g~ar" ~h~re ar.~,_ no
;markings. :- " " ~ " .

. . . . ...... - .

'NOTE:"I.f tb~ ~$ervjce' pfniongear is marked with a .
plus (+) reading, ,this amount must be subtracted
frO!1l,J~e t~.iGkriess·-·"dim~nsionobtained in Step~ 4.

.-
••-, "'1.. .. -:. ......._ ......

... - ~

..,Jr' ,_ .... _., _ 4 ..

, "........,

. ~.; . ....: ..,. :..

• J.. .. , .. '

...... -:to
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ASSEMBLY (Continued) .

AXle'~~~Rear Integral C,arrier~Dana 1~-05-2~ ,

9. Assemble end yoke, washer and new pinion nur
on the pinion shaft. Tighten nut.to 325-406 N·m
(240-300 ft-Ibs) for Model 60·and 70 Axles. For
Model 80 a~l~s ~ighten nU,t '0 596-677 N· m
(440-5.09. !~-~bs). " . ~"' .... ", . '

1O. Using an inch-pound torque wrench, rotate
pinipn. Torque to rotate piniol1 should read
between' 2.26-4.53 N· m~(20-40 in-Ibs). To
increase preload, remove shims from the outer
pinion bearing preload shim pack. ,To decrease
preload,. .add shims.' ..

The following illustration shows the·..· arrow' in the
pinion pointing in two directions. The direction
pointing .towards the enct yoke, indic~t~s ~hat by
removing pinion position shims, the distance from
"the-,ce"nterline of. the' tubes 'fo'pinion oackface is .'
increased ·giving a· plu~.readi~g. TherpiniOfl.bearing
preload shim pack does not affect. the pinion depth
setting. Arrows on the ring gear'illustrate the method
to~.. incr.e.ase .or decr.e~se ,backl,ash and differential
bearing preloaq. _ "'. :.-.\, ','~" ,~,:,' '.~, ,

• . ' . ~, ~. ' . ..'- ! .. ,'. ,

"',\'

;.~ . -" ..

OUTER
BEARING

BEARING PRELOAD
SHIM PACK

DIFFERENTIAL BEARING
, SHIM PACKS·"~· .

E1729·1E
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ASSEMBLY (C~ntinued)

. \

;'," .-

~. .

E7656-1A '

PINiON FLANGE
REPLACER D81T-4858~A ....
MODEL 60 AND 70
T88T-4851-A
MODEL 80

. .
• 'J'

," \

'.......

", r. r.

: ..,-", ~

Assemb~yof :Differential Into Hou~ing'

fling G~~r.'andPinion :eackiash' '. '" ...,'

.. 1-.'. Place differentia{' assembly in~o ·no(iSi~g·.
. Oifferential master bearings should' still be

. assembled ~o ~~se. Install outboard spacers..

.\ .. E7655-1A

i
. \

OIL SEAL REPLACER :'
T56T-4676-8 - MODEL 60 AND 70
T88T-4676-A' MODEL 80 .'~: •

• ,J.,

... .....i·

11. With ,the drive .pinion at the correct preload as
.' Q~termit1~d vin- Step 10, remove the pinion nut,
~ w~sher, ana yoke with ~H0Iding>Too.I,- T57T

4651 ~:B "and Yoke Remover,' 'T65L-4851-B for
M.9d~1 60, 7'0 and 80 ~xles. " '

12. .90at the oil seal with grease..lnstalLthe drive
pinion oil seal with Oil Seal.Replacer, T56T-'·'
.4676-8 (Model 60 and 70). For Model 80 axle
use Pinion Seal Replacer T88T':'4676-:A..After
installation, make sure the· garter spring did not
pop out. If the garter spr{ng pops out~ ·remove
and. replace ~eal. .

. .
BEARING BORE'

IN HOUSING'

13... Install the yoke with Pinion: Flange .R~placer,
. . D81 T-4858-A for Model 60-70 axles to draw the

drive pini.on up to engage the .nut. Install the
. washer. and nut and tighten 'n'ut to 339-366N om
.(250-270 ft-Ibs). For. Model 80 axl.es, tighten -to'
440.-500 ft-.l.bs (596-677 N o-m). .Use pinion

. flange replacing tool T88T-4.851-A.
,1' • ... ' . . '.. ~ ~

': ,

LEFT-HAND
SPACER ..E7657-1A

'l
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ASSEMBLY (Continued)

5.' .:lnstall."the bearing cone on the ring gear side of
·-the differential case. Drive the bearing onto the

.. hub using Differential Side Bearing Replacer,
. ·081 T-.4221-A. . '

E4837·1D

,. .E7652·18

INSTALL STEP
, PLATE HERE.

D80L-630·7 (MODEL 60)
-D80l·630·8 (MODEL 70 AND 80)

E8557·1A

2. Set up·dial indicator as shown. B~ s~re.to locate
dial indicator 'on a flat surfa~e of one of the ring
gear, screws.., ..

F~rce the diff~rential case a.~s~mbly (ring gear)
away from the pinion gear. With force still applied to
the differential case, set indicator' at zero "0".

3. 'Force the differential case assembly (ring gear)
into- mesh with the pinion gear to obtain an
indicator reading. Repeat until the same
reading is obtained each time. This reading will
be., the necessary amount of ~hims required
between the' differential -case and differential
·bearirigs on' the ring gear siqe. Remove
indicator: and differential case from the carrier.
Remove master bearings from djff,ere.ntial case.

4. As determined. in Step. 3 place",.the r~quired

amount of shims o.n the· ring ge~r hub of the
differential' case. F9r example: if the reading in
Step 3 was 1.14mm (0.045 inch), place 1. ~ 4mm
(0.045 inch) amount of shims on the h~b of t.he
ring ge'ar side of the ,differential cas~.. .

DAVE GRAHAM INC. - 2012 
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'ASSE'MBLY tContinued)

"'Axl~~' Rear Integral Carrier~Dana 15-05-311

6. To' determine the correct am6~nt of shi~s to be
placed ,on the hub of the drive ,pinion siqe of the
,differential.case" subtr~ct the, reading obtained
'in Step 3 frorT) the ;TotaIDifferential~ase
Endplay.TotalGase Endplay was dete.rmined,
under Steps 9 and 1-0 of .Dif.ferential' Case
Assembly. When this amount "is determined,

, ,add 0.36mm (0.015 inch) to'the, amount for a
Model 60, or 0:25mrn (0.010 'inch) for Models,
70-80. This is the required ampan,t of shims to
be placed or)'the, hub of the drive pinion side of,
the differential case. " '

For example~ ,Total Dif~er.ential·Ca:se Endplay
c.n a Model 60, was 2.30mm (0.091 inch). The
reading in ,Ste~Y3was 1,.14mm (0.045 i,nch), arid
when subtracted' from 2.30mm (0.091 'inch)
gives .1.161')1~ (0.046, inch). 0.36mm' (0.0'15
inch) is added to give 1.52mlJl (0.061 inch)

,,"amounfof shims to be placed on the hub of the
drive 'pinion side of the differential case.

. .' .
7. ':- Plac,e the required amount of shims on the· hub

, of the .drive pinion .side of the .differential case.,;

8. " Jnstall the b~~ring cOf'~.on the .hub. of the drive
pinion .side of the d,iffer,enti,al case. P·lace· Step

,.Plate D80L-630-.7 for-Model 60 axles,an'dD80L
. '630-8 'on Model 70 and 80 axles on' .the ring
gear side bearing to protect the 'bearing during
installation of the driv~ piniqn side bearing.
Place the bearing on the drive pinion side hub,
and drive it on using Differential Side Bearing
Replacer, D81T-4221-A.

9. Inst~lIl, "spread~r TooL-4000-E and fndicator
,D78P-4201-S to carrier. Do not spread carrier

. over 0.38mm (0.015 inch). RC?move indicator. ':,'

CAUTION: Do not spreaa ,carrier over 0.38mm
(0.015 inch). "

DIAL INDICATOR
, D78p·4201-B

I
i-044-----292mm-----~

, (11,50 INCH)
SPREADER HOLE TO

SPREADER HOLE •

E8558-1A

F~n~1 A~sem~ly~Di'fferentiai,·into "Housing
,'f.' Ass'em~le differential beariog. c:ups to

differe'ntial bearing cone~. Install, differential
.... a$sembly ihto carrier. " ,..' ,,.' ~

Use a· ;~whide 'ham'm~~'to ,,,seat differenti~1
assemblyirito crossbore of carrier. Care should
be taken to ',avoid nicking' the teeth of the ring

.' ge~r~ excitor ring, and pinion 'during assembly.
Remove the spreader from the carrier.

. E6409·1B, . '

2. Install beadng caps. Make sure" 'the letters
stamped on the caps correspond with those on
the carriers.. Tighten bearing cap screws to 108
.1.22 ~. m '(f39-90 ft-I.b.s).

t ~ ,. t~'

.BEARING
CAPS,'

~8552-1A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



15-05-32

ASSE~BLY (Continued) ·

Axle', Rear lri~egral Carrier-Dana 15-05-32

3. :.··.Check r.ing. gear and pinion backlash in -three,
equally spaced .~bints with, di~l, i~dicator~ .

Backlash tolerance .is· 0.13~0.203mm :{0.005-0.008
"in,ch) an'd cannot vary rhore thanO.05mm (0.002
inch) between points checked. ."\

High b~Cklash.is··~o~(i3~ted by moving the ring gear
closer, to the pinion.

Low backla~h is ciorrected by -moving ring gear'away
from ~he pi~ion. "

These :correcti0r:is .~re m~q'e by:'sWitch.ihg shims
from one side of the differential case"to·"the other.

E8555-1A '

4. To confirm totel,l preload", recheck torq4e to
rotate with an inch-pound -wrench a'$ shown.
The reading should ··be higher than the initial
reading (taken without the differential case
installed) by the following arDount if.. new
bearings ~ave been installed as recommended:

3.54 & 3:73 ratio's ~7-9 in-Ibs.

4.10 & 4,,56 rati~s -~ "6-8 in-Ib$. ",'

4.63 &'·5.13 ratios. = 6-.8 in-Ibs.

, If total pr~load 'is too high, .remove an equal
amount of shims from" each differential case
hub.

If total· preload is too low, add an equal amount
. of shims to each differential case hUb.

Ring Gear & Pinion Tooth Pattern . '
Interpretation

5. The final pinion position will be yerified by using
the GEAR CONTACT PATTERN METHOD,
described bel0w as follows:

RING GEAR AND' PlNI<;)N TOOTH CONTACT PATTERN

ROOT

" RING GEAR TOOTH
E8231-1A
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ASSEMBLY (Continued)

Axle, Rear 'Integral Car~ier-Dana

. ,

15-05-33

COAST SIDE

TOE HEEL

6.,~ The TOE ,of the gear tooth is the portion of the
tooth surface at the end towards the center.
The HEEL of the gear tooth is the portion of the
tooth surface at the outer end. The TOP LAND
of the gear tooth is'the surface of the top of the
tooth., Every gear' has a characteris~ic pat~ern.

, The illustrations show typicaJ patterns only, and
explains how patterns shift as, gear location is'
changed. Wh~n making pinion position
changes, shim~ should be changed in the range
of .05mm (.002 inch) t.o .1 Omm (.004 inch) until
correct pattern nas been obtained.

When a change in backlash is required, backlash
shims should be changed in the range of- 1-1/2
times the amount of backlash required to bring the
gears' into specification. For example, if the
backlash needed to be changed by .10mm (.004
inch), the shim pack should be changed by .15mm
(.006 inch) as a starting point. The actual amount of
backlash change obtained will vary depending upon
the ratio arid ~ear size.
High backlash is corrected bymov.ing the ring gear
closer to the' pinion. Low backlash is corrected by

PATIERN INTERPRETATION
(RING GEAR)

DRIVE SIDE' .

HEEL TOE

'c~'VI
§~~~~_/
~~~)

,moving. the ring gear' away from the pinion. These
corrections are made 'by switching shims from one
side of the differential case to the other.
NOTl;:. W,hen," making changes, note that two
variables are involved.. Example:, If you have the
backlas.h set correctly to specifications and you
change,'the pi'nion position shim, you may' have to
readjust the backlash to the correct specification
b~fore checking the:, pattern. ,', .Refer to patte.rn
interpretation. ",, '

WARNING: GEAR TEETH MAY HAVE StiARP'
EDGES. WHEN HANDLING GEARS, US.E CAR~
TO' AVOID PERSONAL INJURY. . .

. a. 'Paint ring gear teeth ' with. a marking
, compound to both the drive and coast side.
b~ Rotate ring gear 'one complete revolution in

both directions while load is being applied
with a large· screwdriver or similar tool
betwe'en the carri.er casting and differential
C?8se flange.

NORMAL OR DESIRABLE PATTERN. THE DRIVE.
PATTERN SHOULD. BE CENTERED ON. THE
TOOTH. THE COAST PATIERN SHOULD BE CEN
TERED ON THE TOOTH, BUT MAY BE SLIGHTLY
TOWARD THE TOE. THERE SHOULD BE SOME
CLEARANCE BETWEEN THE PATTERN AND THE
lOP OF THE TOOTH.

BACKLASH CORRECT. THINNER PINION POSI· ,
liON SHIM REQUIRED.. , ,( . ~

BACKLASH 'CORRECT,' THICKER PINION POSI· ,
TION' SHIM REQUIR~D. '

PINIO'N POSITION SHIM CORRECT. DECREASE
BACKLASH. ,

'.
PINION, POSITION SHIM CORRECT: INCREASE
BACKLASH. .

E8232·2A
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.ASSEMBLY (Con.tinued)

A~le, Rear: Integral Carrier--Dana 15-05-34

Pattern M"ovements Summarized .

. a.' Decreasing .: backla~h 'moves' the' ring gear
,'closer to the pinion. ~ . - , '

. . .' ..-.. .... ~ ~

. Drive .patt~rn (convex,> side of gear) moves
slightly lower. and tow~rd, ·the to~.··-

Coast pafte~n (concave' side. of. gear) mpves
lower and. toward the'toe.

.~:\. 1

b.' "Increasing ba~klash moves the ring g'ear away
from the pinion. ' .," ' "

'Drive p~ttern moves Slightly higherand toward
.the heel. ,'.

-, Coast patt~rn moves higher and' towards the
'heel .' " , -'. ' ,

c. 'Thic~er Pinrc>npositio~.'shim wit~~hebackla~h
. ,"'~ ,-cOnstant moves the pinion closer "to the ring

:.ge~r~', '

. . Drive pattern moves deeper on the tooth (flank
-contact) and slightly toward the toe.'

Coast pattern moves dee'per on the tooth and
toward the -heel.

d. Thinner pinion position shim with the, backlash
constant fTloves the pin~on further.from the ring
g,ear.

Drive pattern moves' toward the top of the
" tooth (face, contact) and toward t~.e heel.

Coast pattern moves· toward'the top of tlie
tooth and slightly toward the toe..

7. 'Install new,cover gasket and install cover plate.
Tighten scre.ws to 41.:54 N· m (30-40 ft-Ibs.).

Figu~e shows the flat mountjng surface' cover· plate
o~. Dana design ·axles. This cover plate. requires the
use' of a silicone rubber sealer material, Silicone
Rubber E7TZ-19562'-A, (ES~-M4G273-A.), or
equi.valent rather .than a' gasket..

The cover face of the carrier and' the flat surface of
,the cover plate must be free of any oil film or foreign
material.

CAU'TION: CI~an both ",flat surfaces with a
suitable solvent to remove all traces of oil film.

. "

Sealant material must meet specificatio'ns of ESL
M4G273-A, ASTM1, GE503, Z1, Z2.and Z3 sealant·
or equivalent.. -

8. Apply Silicone Rubber E7TZ-19562-A. (ESL
M4G27.3-A) or 'equivalent to cover~, pl~t~
surface. Ensure that the sealer bead is laid on
the inside of the cover screw holes. the bead is
not to. ,pa.ss through t~e .holes or outside. of the

. hbl~s. ", . -. ";:. '-. "

The bead"is to be ~.18-6.35mm (1/8 inch' to "1'/4"
inch) wide. '

. f\fOTE: Cover assembly must be,ihstalled .~i'thi"n 15 ..
minutes of application .of the silicone or new sealant ..,.,
must be applied.

Assemble two cover screws into cover at 8 o'.clock
. and 2 0'c1Q9k position.,Use these ty/o:holes to··guide
cover 'plate into position on the. carrier. ,'. '

Install rem~iriing screws. Tighten' alternately and
evenly. Tighten screws to 41-54 N· m (30-40 ft-Ibs.).·

"ALLOW ONE HOUR CURE TIME BEFORE
- FILLING CARRIER WITH THE PROPER AMOUNT

OF SPECIFIED LUBRICANT. Refer to' the
Specifications portion of this Section.

9. .Install axle shafts as outlined "under axle shaft
removal in Section 11-14 Wheel Hubs and
Bearings-Rear Dana Full Floating Axle.

10. Fill axle housing with specified amount of Rear "
Axle Lubricant,. C6AZ-19580-E (ESW..M2C105..
A) rear axle IUbri~ant. .. .

.. -..'.
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SPECIFIC·ATIONS

:/~. :-'/ ."', "r • f. .•.. ' " ,;.: ,-- '/ APProx.~capacit~:

Axle~~M~"~ ~ ': .~. j:o,d SpecificatIOn -'",,' ',,~ U.S. Pts. Imp. Pts.'

6O-1U " ESW..M2Cl05-A (C6Ai~19~~E) ':'6.3' :, ': ~: ~:, '5.2' i. ',i

80 ESW-M2C10S..~ (C6Ai~19580-E) .' . :8:5' : ::", ~, :.1' :':6~a· " ,

........

Uters

..3.0,

'4:0 t,,'

~ - .

I:

"' ... /'

~OTE:Additive fription modifier CSAZ-198546-A (EST-M2C118-A) o~ equivalent for complete refill of Dana limited-slip aXles.
. vAdd 0.2' liter'.(8 oi~) for E2SO-:-E-350·complete-refill.· :..~ ~>, '. . ,~ H. > >.' '0 I' , •. , _,.' ~. ~">'

. • . .: • .. . . _ ~ "_-~' •. f.

; .... : I

CE4098-2K. . .~

.. : ". ~ .. ':~ .. ," I oJ .. ' •• :'.; \ •

DANA AXLE ,ADJUSTMENT$ . i .\

DesCription' " -

Back'~$h.~tween Ring·Gea~.and Pi~ion I ~

Backlash·Maximum Variation Between Teeth
• J~. , '! ' .. ~ .: ~;

•"1 .. • -~~•• #iii

.' • 4" ••

SpttCiflcation:.·

0.13-0.20 mm
((j~OO~.oo8;inCh)

0.05 mm
. ... ~ ..' (0.00*'. inch) .

· DeScription ./, "',':-s

.Pinion Bearing Preloa~ (with new bearings)

,Total (pinion plus..differenti~l) . ;;, ,_
: Preload with new bearings

i:"'} .... :.. ;

... ~ :,., 1> ••

".~~ .

.. '~ .

,S~ificatlon

2.26-4.53 N.m
. (?Q-40 irH~s)

. Add·'6-9. in-Ib~, d~~nding ,'
on ratio, to pinion. ereload.

,C~7675-2B
.~...

". .. J~

" l ........ ·~ ,"

, .~

,
I ••

• ~ ... ,: • ,.,;~", '1 .. , -. : '...: '.

: .' .•~.~.r- r ~.. ~ - i .' •. ~ ':'" ; : •

....-. ,.'.- .,.;

. ":f.

- .. . ..:.:" ~.

" '

\:.

'f"

:. ~ : ~ /', .'

"

"! '.'.

,C .f"

j . ""

".'-'."
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. ·'·l5~05-36 Axle,- Rear;~lntegral Carrier-Dana

SP'ECIFICATION~:(Continued) .. ,. ,. ....- .

DANA AXLE TOFJQUE UMITS
... .,: ~, J,

·Axle Model

60,61 70 ' .. .80 -, '." -

Pinion' Sha~, N~

Differential Bearing Cap-Botts

-250-270

80-90

. ·339-366

109-147

R-Lbs

250-270- ·339-366
·109-'147 .

.Ft-Lbs ~ N1n .' .. :

440-500 .596-677

Ring' Gear Attaching Botts* 100-120. '
136-163 100-120 136-163 : 200-240 -- -' ,:.. 272-330

- Oil Filler Plug ~ 1/4 Inch Recess Drive '. "·15-25: . 20-~ _ 15-25" 20·33 15·25'

~ U.:Joint .Botts ' ._.. .,~ 15-20 . 21·27 15-20 21-27

i./ •

; ...._CO_y_er_.to_._Hou_si_ng...Bo_It_s ...............__30-40 .10--...._4_1·_54...................__~__.......__4_1_~54__L.-_30-40__---I__- .4_·1_~54_--I ~ _

: *If special high strength.screws are usect'torque is 125·135 ft~lbs. (169-183 N-m). High strength screws can be identified by 7 radial
lines on screw head. Grade 8 screws will have 6. radial lines on screw heads. . , , . .. ~ ~ , -

.' , , , ., . . WARNING '.' ..',' ...
IF FASTENERS OF ALOWER GRADE OR CLASS ARE TORQUED TO THE REQUIREMENTS OF AHIGHER GRADE OR·CLASS FASTENER, 'IT MAY

RESULT IN CO~PONENT, FAILURE. (~.G. GRADE ~ FASTENER TORQUED TO l:HE REqUIREM~NT~ OF.A GRADE 8 FASTENER.) . .' ~ .,;

."1.

, ~ .. ". " *... : . . .. \' ..~ , ',' ': . r~ •

Customary (Inch) Bolts-identification marks correspond.to bolt strength·increaslng' 'numbers
,'repr~~nt ~ncrea~ing .str~ngt~. . ' ", :

GRADE.5,
"

GRADE 7·, ~', - .. GRADE 8 F 0 •• 't

SPECIA~ ~'R_~De_
(High, Strength.

- AppUcatlons) -- .
. - f

~~. 4. _I

.'_r

'!'",. ,.t.. .,' ':-t·

.......
. I . ,:".

.'. ~~ \

. Metric' BOlts-identifiCation class numbers correspond to bOlt strength-increasing, numbers'·' .'
. ". - -. r~pie~(increasing strength... - " . . ",' . " " - -, '

.. '" 1.
,'." ... 4

~ .::

Inchgrade fasteners can be identified by the radial lines embossed upon the head of the fastener and will correspond to the fastener strength by two-lines less than
actual~ (i.e., grade 8 fastener will display 6 radial lines on the head).

Metric fastener strength can be identified with the class identification embossed on the he8d of ea~ fastener. Increasing numbers represent increasing
slrentth.··· . CE7751-28 .
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, 15-05-37

, .

SPECIAL SERVICE' TOOLS

~)(,Ie, Rear 'Integral Carrier:'-Oana

....

. :.1'5-05-37,

',Number .~ " ,~' Description ." ;: " Application ,',

.,PSOL-630~7 ~.,

DSOL-630':S

mF-1102-A<

DS1T-1104-A ,~

,Impact Slide H~mmer ..:.. ;2-1/2 tbs. '

Step Plat~

Bearing Cup Puller

Adapter - Fine 'Thread

"

·Oil'Seal Removal

~VVh~el BEtaring Installation

·Differential Side Bearing Installati~ri - Model 60

· Diff~rential Side Bearing Installation .~' Moder' 70-S0, .

Oil Seal Removal

Wheel Bearing Removal
Adapter ~,Coarse, rhread: ': . . ~ ..... '...

TS1 P-11 04-C .' :" ~ .
T75L-1165~B

T75L-1165~DA'

T75T·117§-A

TSfr-1225-~

T9q:~·4000-E '
'DS1L-4000-A

Push Puller

Axle Bearing/Seal Plate

'. Axle~ Bearing/Seal Repla~r

Threaded Dr~wbar

Rear Wheel, Bearing,Remover

,Housing Spreader

, ,Dtive ,Handle

# '~.

~ . .. ' ';'". "

~Wh~el Bearing 'Rem'oval~, ,\' . ','

, "Wheel Bearing Removal '

'Drive' Pinion~ Bearing Installation

I?rive 'Pinion ~e~ring ~lnstallat.ion - Mod,el,~o .
· Bearing Cup; Installation '" " :'/ '. "

Wheel Bearing Removal "

Differentiai Case Removal and Installation '
, "

TSOT-4000-W.
.'TSOT~4000-X' .
T~OT-4000:Y "

TSOT~4Q~O-A

DSOI:4020-F4S.. '

D7SP-4201 ..B .,'.'~

Driver 'Handle

, Rear Axie Seal Wheel Bearing Replacer

Rear. Oil Seal Repl,acer .....

Pinion Depth G~uge ,

Aligning Adapter

Dial Indicator,. ~agnetic Base
,Univers'al Bearing Puller ,',.:

Baari'rig Cup Removal and Installation '

'- "Wheel Bearing' Installation

.,Ojl ~~~I,lnstallation

Axle Adjustments - Model 60' and 70

Axle Adjustments -:- Model 60-70

Axle'Adjustme.nts

',Bearing Removal

.:

D81T-4221~A

081 T-4616~A "; .

T56T-4616-B2
1 ..

T53T-4p~~ ~C

:~ifferential Bearing Cone Replacer

Master Bearings

Bearing,Cup Replacer

,,~e~ring Cup, Replacer

Bearing Cup Replacer, "

,Pinion Bearing Cone Replacer,

,Differential Side Bearing Installation - Model~60..70

!'XI,eAdjustments - Model 60 and 70-2u·

Inner Bearing Cup' Installation - Mode170-S0

~ ,0uter.Beari'ng Cup Installati'on~ Model 60-70

'Inner Bear~ng Cup' Jnstallation·,.~ Model 60
Outer Bearing Cup 'Installation :- Mo~el 70

Drjve Pinion Bearing Replacer -~ Model 70

Pinion Beari~g,.C~P' Remover Set

Oil Seal Replaee'r ." .

Companion Flange Holding Tool

DS1T462S-B

, }: l': DS1T-462S..D', > ) ';,' ,

.~1 ~:' ,'PS1 T7462S~X
;:;~ .. <T~~T~4676-B' '\

T57T~4851 ..B

Bearing Cup R~mover "

Bearing Cup, Remover '

Bearing' Cup Remove~

, :
;~

Inner Bearing Cup Removal - Model 60·70

Inner Bearing Cup~emoval - Model-70

, Outer Bearing Clip Removal

.< ~ogel 69 an~ ,70 ~ Model 60..70

Oil Seal Installation

Yoke Removal and Installatio~

T65L-4851-8

TS5T-4209-AH

Companion 'Flange Remover·;'·,

Compaoion .Flange Repl~c~r " ."

.. Pinion Shaft Thre"ad Protector

. "" .;. ..,.
• • '"' ~."'!' -,.

Yoke Removal,- Model 60-70..S0

y'oke';ln~tallatio~'''':''' Model"60~70'

'. ~. -" '~"..-

CE5576·2E :
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15-05-38 Axle, ~ear Integral ,Car~i~r"';"'Dana . 15-05-38

SPECIAL SERVIC~ TOOLS (Continued)'

CE7753-2S·, ,

Number Description Application

TOOL-1175-AC Oil seal Remover Pinion Oil seal

D80L-l002-L 2-Jaw Puller Pinion Range Removal

D80T-402o-R60 Aligning Adapter Axle Adjustment
.~

D81T-402o-F51 Gauge Tube . ' Axle Adjustment Model 80

081T-4020-F54 Gauge Block Axle Adjustment Model 60

081T-402o-F55 Gauge Block . ' Axle Adjustment Model 70 . "

081T402o-F56 Gauge BloCk ~Ie Adjustment Model 80

080T-4200-8 ,Bearing Cone Replacer ' . Pinion Bearing Model 80

081T-4222-E Master Bearing-Ditt. Case Axle Adjustment Model 80

T67P-4616-A 'Bearing .Cup Replacer' Outer Pinion Bearing Cup Model 80'

T88T-4628-A Bearing 9up Remover . Inner Pinion Bearing ~ode180

T88T-4676-A Oil Seal Replacer
..

Pinion Oil Seal Model 80 !, ' -.

T83T-4676-A Oil Seal Replacer Pinion Oil Seal Model 60-70
-.

T88T-4851-A Pinion Flange, Replacer MoCtel80 -,-
TBST-4851-AH Pinion'Flange Replacer .. M,odel 60-70

.. "

.... ' :
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15-08~1 ·15-08-1

SECTION :t5-Q8 .Axle-.lnlegral Carrier-8.Q Inch.
. ,Rillg-.Gear · '.

SUBJECT '" PAGE SUBJECT

CLE~NING AND I.~SPECTIO~ ':',.,
Inspection .After Disassembly ~..'~:..~. .... . . . .15-98-4 .
,~earing Cups , it' • .. ~.~•••": .,. ~ .' •• ~ • ~. 15-08-4
C~rrief_Housing , ; ~ ~' '. . .. 15-08-5
Companion Flange' ~ ...• , ' '"15-0~-5
Cone and 'Roller" Assemblies' : ;:.. 15-08-5
Differential·Case· ..... ".•....... ~ ~ :. 15-08-5

~ . ,l.: . , '~ '.,; ~., .

~ears ~ ..' . ' ; ~' ~'.. 15~08-4

Inspection B~fore Disassembly : .. ; .. 15-08-4
DESCRIPTION AND OPERArION·· -, ' "

DesC?ription ~' ~ ; '.- '. .. 15-08-1
Operatio:n . ~ .' ~ ,; ~ .' 15-08-2

_Rea'r ~ntilock ..Bral(e~ ~ ,; ~ ,~ 15-0~-2

DISASSEMBLY·AND ASSEMBLY ,
Axle-Assembly .. ' : ~ 15-08-17

Companion.; Flange'lnstaliation ..•. "~ 15-08-20
Differentiaf Case ~ ." ~ .'. . . .. 15-08-22
Drive P~nion $,him Selectio~ ' .- 15-08-18
Pinion Bearing Cup 15~98-17

W~eel. B~aring and Oil. Seal Installation 15-08-22

VEtilCLE APPLICATION
E':~ 50, F-150 and Bronco Vehicles.

DESCRIPTION A~D OPERATION .

Description .
The Ford Truck Integral Carrier rear. axle

assembly is an integral type housing, hypoid gear
design with the centerline of the pinion set below the
centerlil')e' of the ring gear.

.The. hypoid .gear' set consists of an 8.8 inch
diamet~r' ring gear: and an overhung -drive pinion
which is supported by two opposed .tapered roller
bearings. Pinion bearing preload i~ adjusted by the
pinion -nut and a collapsible spacer 'maintains the
seating or thE? inner race.
Th~ housing assembly consists of. a cast center

section with two steel tube assemblies and a
stamped rear' cover.. The 'cover use.s· a silicone
se~lant 'as a gasket. .

The differential :.case. i's' a ·one-piece design with
two' ope.nings to aUowfor assembly of the internal
components and lubricant flow. The. differential
pinion shaft is retained with 'a threaded bolt
assembled. to tHe case·. The differential case
assembly' is mounted in the carrier betw~en two
opposed tapered roller bearings. The-bearings are

. r~tai~ed in ·the carrier by removable bearing ca~s.

DISASSEMBLY· AND A'SSEMBLV(Cont'd.f· "
Axle-Disassembly ..'... '.:.~... ~ ..: ~. ~ . ~.. ~.~~. 15-08-9

Pinion Oil Seal ,..~ '.~ ' '.'~ ,.'~ ,!,';•• 15-08-9
Axle Shaft;. . ~ ' ~ ' ~ >~ .. '~ ·15~08-11

.Axle Housing ,. ,.' - ,15-08-16
, Differential Case ~ ..'.. '~. ·15-08·12

Differential,Runout.Check .. ~ ~ .'. 15-08-14
prive ,Pinion ~ ' iJ' 15-08-14
Oil Seal and Wheel Bearing ~ .. ~ . ~ ~ 15-08-11
Pinic)'n' Bearing Cup ~' ~ '. :.' 15-08-14
Ring Gear ~ ' '. .; 15-08-12

Rear Antiloc'k Brake System Sensor :·.1~-08-29
REMOVAL AND INSTALLATION· . .

PinionSe'al/Nut or Companion Flange .
Replacement .........•..... '.. ,.' . . . . . . .... 15-08-5

SPECIAL SERVICE TOOLS ,; .. .; . . .. . .. 15-08-31
SPECIFICATIONS' '.. ~ ~ .. 15-08~30
VEHICLE APPLICATION ' ,. 15-08-1

. The axle is :available in two models to
accommodate tread width differences between the
vehicle lines. They are similar except for minor

. suspension bracket connections and variations in
axle shaft and housin~ tube lengths~

• Differential Bearing Preload' .and· Ring Gear
B~cklash are adjusted by the use of shims
located between the Diff~rential B~aring Cup/
R~ces afld the Carrier Housing. . . .

~ The use of.a Pinio!1 Depth Gauge Tool for drive
pinion shim selection in conjunction with a dial
indicator ·for differential case shim selection· is
required for proper gear set adjustment.

• Th~ Semi-Floating Axle Shafts are held in. the
Ho~sing by C-washer locks position$d i~ aslot
on~ the 'Axle, Shaft Splined End. Thes'~

C-washers also fit into a,machined recess in the
diff~rential side gears within the' differential
Case.
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15·08~2 " AX.le~lnte~r~1 C~rrier~8.8. 'Inch Ring Gear 15~08·2

DESCRIPTION AND OPE~ATION (Continued)

Rear Antilp~k ~-rakes

. , E-150', F-156, and Bronco vehicles use the Rear
,Antilock BrakeSyst~m (RABS). The system

,features a'multi-to.ptJ:l excitor ring th~t ,is pressed on
'the differenti~1 c~~,~- behind the' ring gear. If the

,excitor ring is ,-remoyed', it must, b~ discarded and
replaced with anew'<?n~. 'Th~ e~citor'ring ~orks in: .

.Operatio~
~ • .I 1; ...

~ 'The rear axle drive'piniqn r~'cEHves it,spqwer from
the engine throug~ th~ trarls~ission ~nd driveshaft.
'The pinion gear rotates the differential case through
engagement with the ring' ge?lr, which is :bolted to
the case, outer, flange. .,'

Inside: the' case, two 9ifferentiar.'-pin!9,n gears 'are
mounted on'; the -differential pinion' shaft. which, js
plnne~ (with lock' bo,t) ,to the, case. ~h~se'- pinion

"conjunction with an electronic speed sensor. This
sensor is, retaiqed in a bore ~t the 'top of the carrier

- housing and fastened by one bolt There is aspace
provided between the ring gear" and~ excitor ring for
measuring the ring ge~r backfa~,e runou~.. , .

FORD TRUCK INTEGRAL CARRIER
REAR AXLE ~SSEMBLY., :~

:',' "

": HALF-RO'LJNb ...
COMPANiON FLANGE

4851
(F-1,50)

.; .. ,.

. ~"'"' ..

'PINION SEAL
4676

; .

EXCITOR RING
FOR REAR
ANTI-L,OCK BRAKES

F1LL PLUG.
WITH MAGNET

DIFFERENTIAL
BEARINGS

4221 '.

DRIVE PINION
.4209

(MATCHED SET) .

CIRCULAR COMPANION
FLANGE (E-150 A~D BRONCO)

E4704-2J

"
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JUNCTION.
BLOCk. , .....

:.; .. ,',
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~,,15~08-4 ' Axle..;...._I~tegral Carrier~8.8 Inch Ring Gear -15-08-4

," CLEANING,.AND..INSPECTION'
, .

:ln~p.e.~ti.on.'.$eforeDisas$~~bIY ..-z',
, ':The differentialcas~ ,asse~bly "and~,drive pinion

, shou.ld be inspected -before they. are removed from
the carrier. These inspections can find -the caus~ of
the concern ~ and~etermine ,t~e resotution. .
1:- : 'Wipe th~" Jut)ricanf from the, internal working

parts and visually inspect !the parts ifor wear
-.: and/orJ.iamage. .
2. '" .~otat~_':the gears, to ~ee if ttl,ere is any

roughness which would indicate damaged
. . ·:~·b:~ari~gs or gears/
3.. Ct1~ck.·fh~ ring ,g~ar .teeth,·foi·signs o,f scoring,

. ab'normal wear. or nickslchips. '

RING'GEAR BACKFACE RUNOUT
REAR'ANTi-LOCK BRAKE VEHICLES

DIAL INDICATOR
- TOOL-4201~C

. g~N);~ -[ : ..

, E7162·1B

..........

4': "Set up: a' 'diaf indicator ;and' check ring gear
backlash ~nd ril')g 'gear 'backface run,out. On
Bronco, E-150 and F-150 vehicles ,equipped
with rear Antilock brakes, mo.unt Dial Indicator,
TOOL..4201-C, or equivalent, on the carrier and
make sure the tip of the dial indicator contacts- ,
thebackface of the ring ,gear. ,

NOTE: There' is a space provided be~een the
~xcitor ring and the ring gear for·measuring ring'gear '
backface runout. Backlash sho'uld be "0.008 inch to
0.015 ~inch" ..(0.012-0.015 inch preferred) and
backface runout,should be no more than 0.004 inch.

. 5. , .A. dOr)tact p~tt~rn i~ not an acceptabl~.guide t~
r:· check- for nois~. Proper gear set'assembly must

be checked using the pinion depth"gauge Tool
T7,9P-4020-A which shows the correct pinion

-" shim required. See Sec~ion on Drive Pinion and
{~ear Set.

E475S-1D

Inspection After Di~assembly .
. Thoroughly clean all. parts_. Always· use .new

solvent ·when 'cleaning bearings.. Do not spin. dry
bearings 'with. compressed air.· Oil the bearings
immediately'to prevent rusting. Inspect the parts.f9r

.a,ny rt:lajor d,amage.. Clean the insid~, of the housing
before reb~ilding. When a scored or chipped gear
set is replaced, the axle housing' mU'st ~e washed
thoroughly. Inspection procedures foLr individual
parts are· 'outlined ·as follows~ ,
Sens~r' '. ...~ .. . '. :.

Inspect the .Rear: Antilock ~rake System (RABS)
Sensor 'pole pjece for loose metal particl~s. arid
cle~n.· if req.u,ired..
Excitor Ring'

Examine the Rear Antilock" Brake System (RABS)
excitor ring to see that it is firmly pressed onto t~~

differential case and check it for dented, chipped or
missing ,teeth that ·,could result, in erratic RABS
preforrnance._ If dam~ge is fOUDd, remove and
rep,lace 'excitor ring; .

Gears ' ~ . . .

.. E'xamin~ . th.e ,pinion ':ah'd ring. gear· teetn for
scoring, ~?<c~ssive. wear; nicks al1d excessive
chipping. Worn, scored and damaged gears cannot
b~ r~built to ,c'or~ect a nois~y condition. ,

• ~ • J • "

~eari.ng Cups -
.Check bearing' cups for deep scores,galling, or

spalling.. If, a 0.038mm (0.0015 inch) feeler' -'gauge
can be inserted between a cup and the bottom of its
bore at any point around the cup, the cup must be
reseated..
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AXI'~ln_egral Carr,ier--:&.& ,Inch" Ring,'Gear 15"0&~5

CLEANING AND INSPECTION (Continued)

Cone and 'Roller Assemblies
.' ~~. .:",o.," . .. '\- ';

When oper~ted in" t,h~ cURs, bearing rollers must
turn without roughness. '~xamine the roller ends for
step ~,ear. If inspection reveals ,,~ither-,a, damaged
cup or a 'd~~aged cone and roll~r assembly, both
parts should be replaged. " .~. ~ - ,- .:. \". .

. -, ..' . . t> ,- ..:~ '~""

2. ,Mark the ,drives~aft axl~epd flqnge and t.h~ a><le
companio'n ,flang'e to' insure' proper position' 'of

, ,','the driveshaftdu'ring'assembly: ~Discon'nect the
.... driveshaft from'the rear axle com'panion flange~

, ,.~ Remove :the' driveshaft" from the transmission
extension) housing. l'nstal1 an :oil seal replacer

. I: to.OI in:the transmission extet:1sio,n .. housing' 'to
'; ~ p~~yel1t oil le~k~g~~:', ',', :. ' i~ ,'" ',,~ -~ " '

E'4715-1E
.;: ..

_0' .. - t,

, ... ~; ~CRIBE ~~~K~ .~~--""':----...c::I~
-",.Companion Flange, /." I

sEi ~urethat the flange haif-touridsa~dlugshave
n~t 'b~e,fI' damaged in remoying,the driyeshaft or in
,remoying the ,flange f~ol11 the pinion. The end of the .
fl~nge that contacts the be~ri,hg cone as well as the
nut counterbo're and seal surface must be smooth .,
and free of nicks.-

NOTE: F-150 vehicles are equipped_~ith half-round
companion flanges. E-Series and Bronco vehicles
are equipp~d with a circular companion flange.

Carrier Housin~., '", ,?:.' ., " l

. \,Mak~ ,sur~ that th~ differential, ~.nd pinio,n b~aring

~or~s ·~re,~mQ~th,., R~mq)le any. nicks ·pr .burrsfrpJ11
~~~ mounting s,u,r:faces ot t!le, carrier, t:lousin~. ~

. C4630-1C
F·150 AND BRONCO

_ ...f,

.. ' t • ~ .. • .. .~.

•• .,_;. t. ~,..".~,' ..: ' '"0\ '., J ... ~ ..

. .. ,. ~ . &.. ,....., '. t:

Differential Case'·< A

. 'Make sure that the" .~u.b~ \o/.her~·',lthe 'bea~f~g~
mount are smooth. Carefully~examine the differenti~1
case bearing shoulders, which may. have',~ 'be'en
damaged when t~e" bearings- were, removed~" ,The
beCirifSlQ ~ssemqlies'lwill fail it-theY,dq n9t seat- firmly.
against the shoulders. Check the fit-(free rotation) of
the differential side gears in their couri~~rbores. ;~.

. ..-- . ~ .."

3. Install an inqh pound torque wrench 0(1 the
;,,~. ·pinion -rlut/ Re:cord· the'" torque' required to

" . ~rriaii1tain rotation, of 'lhe.'pi:rii6rithrough-several
"~~". ,,:'~~v~lutioris~" , ,'" ;'i .•• - \' .

, •."., .. :-... , , ..... ,,: J

'Pinior" Seal/NilI' 'or .'Co'nipa~;oh fl8
t
nge '. '\:

Replacement : . ' . . '
~ ~ .. .., ....

,Removal", ~ '. _... ~ .. " " ..

NOTE: If pinion seal is leakin'g, check the'vent.and '
vent tube. If the vent or v~nt tube is plugged witH. di'i1
o~' ,debris it will.: cause pressurs 'b'uil(j:up "in' :the. ,axle
which cali lead to'pinion seal pfoblems;" ,.;, .' It~

"", •• ,'" ~ i'" 4 _ ·.to ... ~,: I '; • • • • • "f .. "'.. \ I" " .,'.. . ~ .......' .' •.•.• ': ~ •

CAUTION-This'~ operation .disturbs",the..pin'ion
bearing, preload, and this preload must. be .

.carefully reset when' assembUng. ," .,' ," '..~': ~

1. . Raise th~' 'vehi~ie .and, i~st~1I s~fety ~i~-~~ds·.··
:,'Remove the rear ~heels 'and brake drLitrfs :10,
preve'nt..bra~e ,dr~g duriflg,.drive. pln.iQI1 b.~aring

,~, preload',adj~.s~l11e.nt. . ..:, :' I ,", .'., ' f '~.,<:-.
; ~ ...; ...~.. "".' .
.~, .:,: '

.! ,,; .... ::".

:. TORQUE WRENCH., .
" ".::(IN~~::~P~UND)

F-150

.' ,.~,

.~ .,.

II.'!:'.
E471:6-1C
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15-0S-6 AXle~lntegral Ca.rrier~S.S· Inch Ring Gear 15-0S~6

REMOVAL AND INSTALLATION (Continued) . \~

5; '.' Clean the area around the.oil seal.--Placea:drain .
:pan under the seal,' or· raise· the 'front. of the
vehicle higher than the rear. '

Mark the companion flange in relation to pinion
so flange can be reinstalled in the same
po.sition.

NOTE: .If a new companion flange is being installed,
disregarq. the scribe mark on th~ pinion shaft.

f·· ..·:·

4.

E-150 AND BRONCO

While hblding the compan~on flange with
Companion Flange Holding Tpol, T57T-4851-B
or,.~ equiv.~lent, remove the pinion nut.

-. F-150' E4718-1B. •

.- - ~. . ..

Using Remover Tool, T70P-4221-A or
equivalent remove· the rear axle companion
flange~ . , 1 ,

E4719-1EF-150

6.

E4717-1E

. COMPANION FLANGE
.'. HOLDING TOOL

T57T-4851-8
F-150

COMPANION FLANGE
HOLDING TOOL

T78P-4851-A

E-150 AND BRONCO . F5646-18
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15-0S~7 AXle-Integral Carrier":"S.Slnch' Ring Gear 15-08-7

,RE",OVAL AND INSTALLATION (Continued)

7~' :,Pry up ·on metal flange' of pinion: seal. Install
. gripping pliers and strike 'with hammer until,

pinion seal is removed..

,I

...... t"

PINION
OIL SEAL

E8613-1A

; "

8. - Clean the-oil seal seat surface. Install the'sealin
-the housing bore using Pinion Seal Repfacer:,

- T83T-4676~A. Coat the lips of the seal with
Multi-Purpose Long-Life Lubricant, C1.AZ-.
19590-B (ESA-M1C75-B) or equiyalent. .

CAUTION: Installation without the proper tool
may result in .early seal 'failure. If seal becomes
cocked during,installation,·remove it and install
new one. .

E5891-1B

• I.'

. .,
. 'I,
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15·08-8 ,AXle~lntegral..Carrier-8.8 Inch Ring Gear 15.-08-8

REMOVAL AND INSTA'LLAT~ON'(Continu~ed)

E4900-1C

II
E4716-1C

E·150 AND BRONCO

.11. Tighten the pinion nut,' rotating' ~he .piniqn
'occasionally to ensure proper.be.aring seating.
Take frequent drive pinion, bearing torque
preload readings until· the original recorded
p~eload reading is o~~ain~d~ .

~.' If the original record~~ preload is'lower than
" .' ·~:,specification (used bearings .9-1.5 N·.m (8-14

in-Ib); new bearings ,1 :8-3..3N· m (16-29 in-Ib»
. . tighten to specification. ,If the preload.is higher
, :. tl:lan sp'ecification tighten to original reading as

recorded. . .

Under no circumstanc~s shoulq the pini.on nut
" be back~d off- to reduce preload. -Jf reduced

preload is .~equired, ~ new Gollapsible pinion
.. ,' ;,;,spacer.r..:and pinipn r:'~t ~u~t ,b~ installed..

,N'OTE: A minimum pinion nut. tightening 'torque of
217 ,N' m ·(160 ft-Ib) 'must, be obtained '-during
tightening. . '

E4890-1C

:./

I~'"

.........

COMPANION FLANGE
HOLDING TOOL

T78P-4851-A

COMPANION ·FLANGE:; , '
,'H'OLOING TOOL

T57T-4851-B '.- '." , .

F-15Q 1;4717-1E

.. I-'i,.'

C9rrtpanion"F1arage I.nstallati.on .. ..

. 9~·:·~AJpl/·a··~im:il"L ~;.nount of . lubricant to ttle

. companipn shaft splines. 'Align the mark on the
,companlohflange with the mark on the pinion
shaft.' I~stall' ~he ~Iange. '

. Install, a ',ne~/ pinion nut on the pinion. stem. ,

NOTE: If a n~w"~bm'pahion \flange is beiQQ 'in~t~Ued,
disregard' the scribe"~ark on the pinion' s~·aft:. .'.. '

NOTE:.'The· ,c9mpanion -, flarigemus{'~,·n~ver .. be
, hammered on or JQstalled .with power tools.

10.. For . F-150~"h~'ld . the half~rourldcomplin'ion
flange ~ith Companion .Flange Holdir'g Tool,
T57T-4851-B or f3quiva~ent ~hile tighte~ing the
pinion nut' (see Step" 13).

.; For E~'150 '.and: Bronco hold "the .circular
companion. flange .:'with Companion, -Flange

,Holding Tqol, T78P~48.51-A· or equivalent while
tightening the·pinion nut (see Step 1~).

i '

. ,

I'
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15-08~9 ,Axle--:-Int~gral Carrier-ItS': Inch Ri~g·Gea.r (.. :';
, $ '

150608:'9

DISASSEMBLY AND ASSEMB~Y' JIl'... ~." • ~': I'. f". ~
.. 't

........, .

F2669~1C

.t.'

II..~
. ;,E4716-1C

'.' ..... ' . ",., ~ .,,,

..... 't",

, ; ~~'. ~ , ~ ,

... 'At.'
, .

.. ..... .:;..,

> ~ ·:."E~150'~~D~R9N¢Q .
..-

3. :'lnstaJI. a'n inch 'pound<Jorque., wrench....qn .. .ttl~ ,
pinion nut. Record ,', ,lhe :'torque' r~qui.r:ea' to

.~ ,~;: .ri1aint~in ·rotation of the pinion~throLlgh~:$everal,
,', . 'revolutions. \' , · .

,; ,

- ; ..~... '.

__ .:~ ~>:.-:,:~ ~ #~: ': ,~- i
t

-

",

'E47r15-1E'F-150

SCRIBE MARKS~------~~""-

Axle-Cis'assembly , , 'r

efni9n oii.s';al- . . . . .

Rem,oval . ; , , _. .
NOTE: ·If pl'nion oil,' seal".is'le~king,: check the vent
and ven.~ t~pe. .If. the ventor tube is.plugged ,with dirt
or depris" it will cau~epres~ure t;>uild-up in',the~-axle
whichcan'l~ad to, pinion ,seal problery1:- '

Replacem~nt <>f' the' 'piniotl ' oil .~e~iI -invblves
removal-and installation 9f onlythEfdriv~:piflionshaft
nut and the ,companion flan~e. . , , .

'''CAUTION~This ''-operation disturbs the pinion
bearing:preload, and\ this- 'preload "mu$t be
c~refuIlYre,~.et~hen assem~lin~.. : ,:,~,; '. . >

1. Raj'5,e Hie, vehicle. and' irlstall ~afety stands.,
Remove' the', rear wheels, an'd 'brake' drums. to.
prev.ent brake drag: during'drivepinjon bearjng
preloaq ~dju,stment. . " ". ': ", ", '~

2. M~rk.tn'e driveshaft'axle end flange afcld the axle
companion flange to il'1sur'e proper. position of
the drive~haftduring'assembly. Disconnect,the
drivesh'aft from th~·rear axle companion flange'.
Remove the' driveshaf't 'from the transmission;
"'extension housing. Install an 'oil~ se'al replacer
tool' in ~he Jran~missibn extension housing: to
prevent, oil le?lkage. ' .. :.," ,

",4.:. -: ~hile holding the co-mpanion .flangeWith
.: 'Com'panjon Flange';Holding Too,l, .T57T-4851 ..-:B
, or ~quivalent"remov~the,pinion·nut.

;. .

~471~-1E

CgMPANION, FLANGE
. ..,,' HOLDING TOOL

T57T-4851-B.
F-15.0 . y

(./7 .
I~~O,~,. :.,

~~'.'
~<_... C~·

C4630-1C
F-150 AND'BRONCO
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15-08-10 AXle~lf)te'gral Carrier--8.8·lnc~ Ring 'Gear 15-08-'0

DIS~SSE~B~VA·NO ASS.EMBLY (CC?ntinued)

. ":';':.'

COM,PANION. FLANGE
HOLDING TOOL

T78P-4851-A

6. Using Remover Tool, T70P-4221-A, or
equivalent remove the rear axle corripa~iort
flange.

5.'

E-150 AND BRONCO F5646-1B

F-150 . E4719-1E

. . ~

PINION
OIL SEAL

PINION
OIL SEAL·

"

Pry up on metal flange ·on pinion seal. Install
,gripping pliers and strike 'with hammer until
pinion seal is removed.

7.,I
~ I

'E8613-1A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



15-08-11 15-08-1,1

DISASSEMBLY A",O ASSEMBLY (Continued)

Axle Shaft

E4760·18

.; ......: .

.. WHEEl>BEARING AND
SEAL ,REMOVER "

~ ~. ~.T83T-l i25:A

VIEW A

Oil Se~1 and Whe~1 Bearing
, .

Removal '

NOTE:. If wheel oil seal is leaking, \check-th~ vent·
and.vent tube. If the v~nt or vent tl,Jbe is plugg~q with
dirt or debris, it will cause pressure bu.il<;J~up· in the
ax.le· which can lead to wheel· oil seal problems.

11 .. Using Slide Hammer, T50T-100-Aand 'Seal
'Remover, T83T..1225-A .or their equivalents
insert into the bore as shown. and' position it
behind the: bearing so the tangs on the tool
'engage ,the bearing outer race~ Remove the
bearing and seal as. a unit, using the slide
hammer -r001. ," ' ". ., ./

10., Remove the axle shaft from the housing, being
careful not to damage the' oil seal.

• .r,. •• _,:". # ,. l

,E4708·18

E4709·18 .

LOCK BOLT

C·LOCK

DIFFERENTIAL
PINION SHAFT

C·LOCK IN
SIDE GEAR

COUNTERBORE

9. Pu~h the flanged end of th~ axle shafts inboard
and remove the C-Iock from the·button. end of
each axle shaft.

NOTE,:· Use care not to los'e or· damage' the rubber
O~ring which is in the axle shaft groove under the
C-Iock.

- .
Remov~1 "
8. Clean all dirt from the area of carrier cover with

a wire brush and/or cloth.
Drain rear axle, lubricant by r'erfloving the,
housing cover:' ,
Remove differential pinion. shaft loCk<boit '~nd
differential pinion shaft. . ::".. ,

E4712-1D
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15-08-12 Axle-Integral Carrier-8.8 Inch. Ring Gear 15-08-12

DISASSEMBLY AND ASSEMBLY (Continued)

Differential Case

Removal
, NOTE: Before removing·the differential case, check

the ring gear runout as described under Inspection
After Disassembly in' the Cleaning and Inspection
.portion of this .Section~ ·If ring gear runout exceeds
0.004 inch, the differential case an.ct ring gear must
be .removed to p~rform th.e Differential Runout
Check. The Differential Runo'ut Check will isolate
the cause of 'excessive Ring Gear Runout.
12. Mark one differential bearing cap to ensure the .

caps will be installed in their original positions.
CAUTION: Right- and 'Ieft bearing caps MUST
NOT be' interchanged.

E4707~1C

.13~ Loosen the differe~tial bearing qap bolts and
bearing caps.. .' '. "

·NOTE: The. direction of triangles 'on ~earing caps
must be noted..When reassembled the triangles
'must be pointing in the same direction (outboard) as
before removal.

TRIANGLES CAST
INTO BEARING CAPS

E4763-1B

14. Pry the. differential case, bearing cups and
shims .out until they are 'loose in the. bearing
caps. Remove the bearing caps and remove
the differential assembly from the carrier.

CAUTION: When using the pry ~ar~'place a wood
block between 'the pry bar and the axle housing
to protect th~ .carrie.r. face from~damage.

1.' .

Ring Gear

Removal .. '.

15. Remove the' bolts that attac~ the ring gear to
·the differential case. Remove the ring gear from
the case by striking at alternate holes around
,the gear. Use a punch that is small enough to hit
.the bottom of the tapped holes and not damage .
the threads.

E7210-1A
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15-08-1.3 AXle~lntegral Carrier~8.8-,lnch Ring -Gear 1.5-08-13

J". . ~:: • ~ ... ~

DISASSEMBLY AND ASSEMBLY (Continued)

Excitor Ring'" .. '
... : .

Re,:"ov'aI .', ,; ~,: ,.' '~'

, On vehicles equipped with. an excitor ring," first
r~rnove the rjng ,gear ~folt~. AS,shown above remove
~i,ng g,ear bY".$triking at alternat~'hol.~s ,~r~,un.d, t~e.
gear.' J.. '., , ,J,~ • • - " , ".

. NOTE: The ri~g g~~r can be're~~~e'd a~d' installed
without removing the excitor ring: '
Remove the excitor ring with a soft faced hammer.'
Discard excitor ring. Once removed, the excitor
ring cannot be reused. A 'lJew ~xcitor must be
installed.' ·::"

, (

,,' ";,,,'

, \.. l

~;.~ ' ... +t • of I" ..

, i.

EXCITOR
~ RING .

", •E7206-j A' .

,-..

. . ,\

Excitor Ring . .' ',. "

Installation '..

Aligntab'ori ~~dtor :~in~i' ~ith.s.iot -in' differential
case. Start two ring gear bolts througn the case into
the ring gear to ensure .cas~ j9 ring gear'bolt hole
alignment. ' ..,,' ,

CAUTION: Tab ,on excitor ring MUST BE aligned
with slot in differential case~

,'.; ". ';,'.

".

" .

RING·
GEAR,

'. ";. -- ..

.'.,

EXCI'rOR
. ',RIN'G

I '

DIFFERENTIAL
CASE SLOT

E7207-2A
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15-08-14 15-08·14

. ,

DISASSEMBLY 'A~D~SSEMBLY (~ontinued), ~ ':~"

Pinion Bearing Cup ,

Removal

NOTE: Do not remove 't~e pinion ,bearing cups from
the carrier casting unless tne cups are damag.ed. "

. ,

17., . If 'the pinion bearing cups are to be replaced,
tap .~ alternately (with' a ,br.~ss drift of suitable

, length) on the opposite side. of the cups during
-removal' ,to prevent cups~.from· cocking in the

, c~sting'.' " .' ~ :
~- ~"',

'-' ... .- . ~ ~

REAR
BEARING·
CUf "'~,'

"

" " :.;~. t ;: , • • ~ , , : ; E5112-1 B
• ....+.~ , " • ' ~ t· r

,,4 •

0":.. t.- ~ r

" .', ·FRONT ,~..
~_ BEARING.

. "',, CUP , .:.

. Press' the' 'excltor ring' o~' ,the 'diffe'rentisl" case,
usi.fl9,th~ ring"'gear 'as a~'pilot. APPJy Stud and Bearing
Mount "E·OAZ~19~'54~BA"(ES'E:M4G,167-A2) or
equival~nt to ring gear b~lts.",~· "

. Install ring gear bolts and tighten to 95-115 N· m
(70-85 f~-Ibs).

, ,Drive Pi,nion <. ~ ;:;"-~'

'tle,m~v~i~' ~;,,;;.;~ .. ,',.'..'~.: \.: ... ..
16. With a s6ft-faced 'nammer;drive'thepinion 'out

of ~he front bea,ri(ng Gon~ and r~move i.t through
the' r'ear of the car~ier.· - ' , , "

To' remove the pinion rear cone and roller
bearing assembly"use the Pinion Bearing Cone
Remover, .. T71P-4621-B or equivalent as

,shown.' -..~. :. ' . . ~

NOTE: Measure the'S·him,.~whicti: is foLind under.the
bearing' cone, with:'''~:\micrometer and record' the
thickness :,'(as a r~f~r:ence ,~o 'b~ .compared to the
'shim gauge reading ~prior 'to installi'qg the bearing).

REAR .
CONE AND ROllER
~E~RING,ASSEMBlY ,

.. ... ~" -a :-

. ,

Differential Runout Check

. , If the ring gear ,runout check (before disassembly)
exceeds specification, the condition may be caused
by'a warped. ring gear,.a damaged 'case, exyessively
worn differential bearings or 'foreign material
between mating surfaces (burrs, $havi~gs, etc.).t,To
determine the cause of.excessive r~n04tproceed.as
follows': " " .. '. ; .

".~_..

18. Remove the, diffe'rential " case' from ,the axl:e
¥. h'ousing: (refer to Differential case and ,Drive

Pinion Remov~I'in ,this, Section) and rem9ve the
bolts t,hat'attach ~h.e ring gear to the'~differential
case. Remove .the -ring gear from the case with

,a hammer and drift.. , '

19. Instan -the differential' assembly with the bearing
'cups and. shims. Tighten the. bearing cup bolts
to 95-115 N· m{70-85 ft-Ibs.) ,

" '
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15·08·15
'. . ..

, . Axle--Integral .Ca'rrier-8.8 .Inch ,Ring -Ge~r .~5~0~·15

DISASSEMBLY lAND A~SEMBLY(Continued)

, ..
• ,,>

E4742-1D

'-" ..-\':. :

.. " . (-

" r I

'"

,,' ;..1

REMOVER TOOL
T70P-4221-A

22. '-Install l1ew diff~rential bearings ton' the-'case '
hubs u~ing Replacer;'Tool,. T57L~42~1-A~or
equivalent and. install the differential 'assembly

~.in· the ".carrierfwithout the Jlng. gear., ,'; '., .

NOTE: Press against th~.· .b.ec:iririg;co.n·eiO~IY.

·21-. ,·Remove: the differential case ,from' the ~nteg'ral
, . '~arrier .~n.d.· r~,move the .diff~rehtia.1 bearings '

,from' the ;C,aSE3' . using Remove( ,_ T.pol ..··T70P~ ,
4:221-A or ~quiva~ent., '.~ : t, '

DIFFERENTIAL
BEARING

.-
- .

20. Check the runouf ofth~ differential case..flange
with a dial indicator'Tool-4201-C.lf the runout is
within specification, '(Max:·O~003 inch), install a" '
new ring and piriiol')'gear. 'If the runout ~xceeds
specification, the .ring gear is true _and the
concern is. due to ejther a damaged case or
b~arings.. Visually inspect the bearings. If
bearings are not damaged 'replace. both the
case' and bearings. Re,check the runout with
new parts (case,andbearihgs).Vis,ually inspect -"
the ~xcitor ~ing. for damage" a.nd., replace. if .
required.

'I' ....

~ .' ~ .
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15-08-16 ~xle-Integral Carrier-8.~.lnc~ Ring Gear 15-08-16

, DISASSEIYIBLY, ~ND ASSEMBLY (Continued)

23. Check the case runout again with, ~he new
bearings. If the runout is now within, O.076mm
(Max. O.OO~ inc~), use the new bearings for
assembly. If the runoutis ~till excessive, the
case~is damaged and should b~ replace~t

E4741-1C

. Axle .Hous.ing

Removal
~ "

24. Remove. the four retaining" nuts from each
backing plate and wire the backing plate to'the
underbody. . .

, NUT
(4 REO'D)

E4725·18

25. Disconnect the vent hose from the vent fitting
on 'F-Series arid Bronco, and the: fitting from the
-rear axle housing. . .

NOTE: The axle vent is secured. to the housing
assembly through the brake junction block except
on Econoline, where the vent hose is 'integral to the
brake hose. The Econoline brake hose is secured to
the axle with a flow bolt.

E4726-1B

26. Disengage the brake line from the clips that
retain the line to the axle housing anq carrier.

E4728·1A

27. Re~ove·th~· hydraulic bra~e juncti~ri'block from
the axle housing. po not open the hydraulic

, .brake system lines..

F·SERIES AND BRONCO

DAVE GRAHAM INC. - 2012 
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- ..
AXle~~ntegralCarrier~8~8',I"ct1Rin'g Gear

DISASSEMBLY AND ASSEMBLY (C~ntin'~ed) "

28. SuPp~~t the rear, axie housing 'on a jack,'. and" ,_~ "
then ,remove .the U-bolt flutS'- Remove, the, '.
U-bolts and plates.. "

t.

LJ·80LTS

15-08-17'

~LATE

E47~·lA

"29.' Disconnect the' shock absorber lower bolts
from the mounting brackets on. the axle

.hOt"ising.
'.' I

Remove the housing from the vehicle..

E4729-1A

AXle-As~embly
. .

Pinion Bea~ing Cup

Installation'
, .

NOTE: Do not remove the pinion bearing Cl:JPS from
the carrier casting unless the cups are damaged.
1.. , Install the new cups with Pinion Bearing Cup
'. Replacer, ~67P··4616-A as shown. Make sure·

..the cups,are properly seated i~,their bores. If a
O~038mm, (0.001 ~ inch) feeler gaqge" can ·be
inserted between a ,cup and the bottom of 'its
bo~e afany pointaround·the cup, the cup is not
'properly' seated. Whenever the cups .are
replaced, the cone and· roller' a'ssembly 'should
al.so be replaced. . '

: .....' ....\ ...

••~mnmll~ -.... rlh
. .T67P-4616-Atr

, PINION BEARING
·CUP REPLACER

E4733-1B'
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,15-08-1-8 .AXI~hitegral Carrier-8.~ Inch, Ring .Gear 15-0$-18

, DISA$SEMBLV AND, AS~E~E;llV (~ontinued):

Drive Pinion S~i!", Select~,on" ._
Individual' ,di~.ference~ in machining the carri~r ,

casting and the gear set, and ·variation,· in bsaring
w,idths require a shim betweeM. the ,pil1ion', rear'
bearing and pinion he~d; inord~r t61qcate the p.inion
for ~orrect tqo~h con.t~c~. with the ring gear.

When rep,acing arihgand"pini9r1 gear, the correct
shim thicknes~, for the ~ew gear set to, ~e installed is

: determjned py the following ,procedure using Pinion
Depth ,Gauge T79P-4020~A., .

,'2. .As~~mble 'the appropriate aligni,ng" :aqapter',::
g~,uge' disc and gaugebJock to the scr·ew.

HANDLE

... f.

FRONT
PINfON '
B~ARING

J .. '\:

'REAR PINION
BEARING'

~... ;, I

ALIGNING ADAPTER

~--(~--iti
SCREW

GAUGE
. DISC,

GAUGE TUBE

I,

I~

. ,-

REAR AXLE~PINION, DEPTH GAUGE TooL . "
. Tool' Number* " Descr~ption ';/~§;~,

.. T76P~4020-A3 Aligning Adapter (1.612" O~~,) -.

T76P-4020-A9 Screw' ,
/

....

".T76P-4020-A10 Ga'uge Block (1. 700"'t~ick) ,

, TISP:-4020-A11 ' Handle :.'.

,:'" T79P-4020-A18 Gauge ,Disc (1.1884". thick)

.~.V: .,

Gauge Tube (~.0630'~ 0.0.) ", ~. T79P-4020-:A19-/

I ~ The-Tool: numbers shown in column are part of Tool kit T79P'4020:~.

E47442A

. . I . ,

3. Piace the'tear,plnio'n bearing (n'ew, or,. used if in
good condJt,ibn) ·over_th~ aligning tool and insert
it into the 'rear pinion ,b,earing cup of the carrier.
Place the front bearing:into'the front pe~ring
cup and', assemble the tool, handle i.nto the
screw (ref.er' ,to illu§tr~~i9n. i,n Step 4). ROil the,
assembly. back anq, forth-a fe'iY timesto,seat the
bearings while tightening:' the tool handle' by
hand. Tighten the· tool han.dle to 27 N· m (20
ft-Ibs). ..,' .

,N01E':,The gauge block must be offset (45.degree~)
to obt~in 'an accurate reading. . ,"_

,E4745-18
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15-0S-19 1S-()S-19

DISASSEMBLY AND ASSEMBLY (Continued)
1, '0, ) .

'(' ,

,4. Center tne gauge. tube' i~to " the differential.
'pearing ,bore.' 'Install' the ',bearing ,caps 'and,'
tighten th,e bolts to 95-t15' 'N'· m (70-85, ft~lbs).

(Caps ,ar,e to be, .i8~tall.~d ~jth, the, t.ri~ngle~

~oin~~hg ?~tbo~r-~;.) .' ", ',-, -

UtiHz~PINION SHIMS as the 'gauge for shim
selection.rThis will minimize errors in attempting
to, stack feeler gauge stoGk together or simple
addition, errors in calculating 'correct shim
thickness. ~ : .,. : : ;~ ;','

NOTE: Shims must be'·flat. D~ 'not use dirty, bent,
nicked or mutilated shims as a'· ga~ge. ..

It is impo~tant to ,feel"a,sli,ght ~~;a~' ort'th~ shim'
for correct selectic)n. Do 0 not ,attemp.t to' forcf? ,','
the shim ,between', the -,gauge,-' block, and the ~

gauge tube. This ,will minimiz~ j's'ele,cti9h o~· a
shim thicker th,~n r.equired, whic'h resu'lts in a
deep tooth ,contact in final assembly of integral
axles.' ,

,'.
"'·"1"( 'J' :.'

~ • I ...

....... t~ '" I • '"', ...

~ '_. ; t. '

,',

~==::.=--- .,~~--SHIM(S)

".: .0 ::

E4747-1C

.."-

. , "': ...

• 0

6.' Check splines on'the pinion shaft to be sure
they are free 'of burrs. If burrs are evident,
remove them by using a 'fine crocus' cloth,
working in, a rotational motiofl. Wipe the, pinion

'... ; ,~.' clean~. '. ',.

, 7. ~ ~P'lace' neW;' Cdllap'$ible'~ spacer on the pinion
, ~shaft again.~t the",piflion stem shoulder.

E5889-18

PINION
'STEM

S~pU~f?ER.. ', .' \

." '"' OW •

, ~".. .......,. ~ . ~ .....
.. I' ~.

',. R~AR .
. ' BEARING'
... .. ,I .:.

.....:

DIFFERENTIAL
HOUSING

'.:' FR,ONT'oplNION
. BEARING.

, ~,'

5. ~ 'Place' the selecte-d"'shim(sf on' th~ pinior, and
press the 'pinion bearing ,cone and ..roller
'assembly u'ntil it is' firmly seated on. the shaft.

NOTE:,'The s;me rear pini~n' b~aring used in ,this
p~ocedure must be used in ·final assembly' of the
axle~ .. ': " · . I

NOTE'; Be s~re that press load is'flot applied to the
be~r~ng cage. " ... '. -' " ~ ,

•• ~.~ *.. '~.. ~' •.

. .~,
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15~08·20 Axle~lnt.gral :C~r.rier~8.8 Inch, Ring G.ear 15~08·~O

.DISASSEMBLY A~,D ASSEMBLY (Continued) ..... w.

1Q. From',the r~ar .of' the .axle' housing, in~taU tt!e
drive pinio~, assemQIYJdrive pinion" shim(s),

,~ ,,rear _bearing~.con~, anq. ·rol.ler,and collapsible
spacer) into the hpusing piniop b9re,. .~.,

. ". - .,'. -,'

• '. 'l~ •• ,' •. ~ • ~ •••• ~ .:' .~T.'·/I ~: '"

8./" Install the 'front ,pinion .bearing and oil sHnger ,in
. the housing ~oreandinstall th.e ,pinion: seal on
. the...pinion.Seal·Replacer, T83T-4.676-A,~ .-}

.'~ PINION SEAL
~ ---~. REPLACER ,-

T83T~4676-A

~., .' .1

. -E5876:-18

\'

!.' .,.';

. i .. \~~ .. ~.. '
'.
:.... ~, . -'.~ ~ .

. 'E4?4a-1A
~"')

.~

'c!

Companion Flange. Installati~n·.'
" . . ~.

11. Apply _~ -small amount. of lubricant to the
companion shaft splines. Align the ,mark on the
companion flange with· the mark on the pinion' / ,
shaft. 'Install the flange. _, .' : .'. ':

Instal! 'a new' pinion nut on -the p·iniori~tem. , '

NOTE: If a new companion flange is Qeing insta~led,
disregar~' t,he scrib~ r:n.a~~. ~~ 'the piri.~on ~haft. .'..

NOTE: Th~ c'ompanion~': flange . must n~ver be
hammere~on or instaUed with' PC?w~r toqls. ' .

\, "

9~ Cl'ean the 'oil :seal seat surface,,'lnstal(the seal 'in
,the housing', bore using Pinion Seal R~placer,
T83T-4676-A. Coat ttle .Iips of the seal with
Multi-Purpo~e,L9D9-Life Lubricaht, C1 AZ
19'590-8 (ESA-M1'C75-8) or equivalent.

CAUTION: Installation without the', proper tool
may result in early 'seal failure. If seal becomes'
cocked .~uring installation, remove it and install
new one.

\

~. .::...., .

~5891·1B
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,AX~~lntegr~1 Carrier,~8·.~ ,Inch 'R,~ng'Gear 1"5-08-21

.DIS~SSEMBL Y' AND ASSEMBLY. (Continued) • , : ., •• '. ~ "li

..
" I

. -~" ;

: .. . .: .~ .. '. ':.

13. --Tighten 'the . pinio'n~nut;· rbtating' the':: pinipn
. . 'Qcca'sionally to' insure proper,~ bearing' s'eating.

, Take: frequent drive .pinion· .:bearing .. ',to·rque.
pr.eload -readings until the' ,sp~cified prelqad
,r~.ading is obtai.ned. .

New. Bearing·S':1;~~"3.3 N· m .(16:29 in~lb)

.Used Bearing's .9-1':9' N~ m (8-14 in-Ib)

'Under nocircums~ari~~s stio.Uld the pinion nut
, be backed off to ~~duce prelo~d. If .r~duced
: preload is required, ,a',~, A~W 'collapsible' pinion.
."s'pacer and pin,io'n 'nut 'm~stbe, ins~alled. ' ' .

NOTE: A' mini~um pin,ion hut tightening'J6rq~~' of ..
217. N· ni (160. ft-Ib) must be ,obtail'1ed· '"during
tight~ning.. >. '. .~.~ .: .~. r

E4890·1C

~ . . ~ .. : :

.• .. 1

. . ~ ;;. J ,.. J' _: .r.. • . . ~.~ : :... .......,;... ..: ., ".....
. .

'E·150 AND BRONCO

:. ,::..,:, ':,:

COMPANION FLANGE
HOLDING TOOL

T57T-4851-B
F-150' .

:. '~~ -, ,:'

i ~.. .~ .

~'. ..

. ...... ~~ . ~'...

COMPANION, FLANGE
HOLDING TOOL
.·t78P-485t~A .'

12'.~For,·F-1'5JO hold;' ;the' ~half-ro~nd 1: companion'
.:-"'·:flange' with .CqrrfrJanion F.I~,hge·, Holding' <Tool,
. ,,'.' "T51T~4851-B'<o(equiValent:whH~tightening the

pil')ion"nut (s~e ~ Step', 13):' .','" ~"" . " .~)

For E-150' and Bronco hold the circuloar
companidn flang~ with' I Compan'ion Flange
Holding T061, T78P-4851-A or equ.ivalent whil~
tigh~~nif1g·:the pinion nut (s~e ~tep '13).

' ........" 4» .........

E·150~ND BRONCO E4900-1C
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15·08·22 Axl~lntegral,Car:rier~8.'8:'lnc..,~Ring Gear 1,5·08·22

E4762·1A

DIFFERENTIAL
CASE

DISASSEMBLY AND ASSEMBLY (Continued)

Wheel:Bearingand~,Oil'Sea, Installation."

14. Lubricate the new bearing with rear" axle
,.'. lubricant and install the bearing into the housing

bore using Axle Bearing Replacer T83T-1225-B
or equivalent:, . ,

1'5. Coat the lips of "~the se~1 ~ith .Long-Life
Lubricant, C1AZ-19q9Q-BA (ESA-M1C75-B) or
eq~ivalent and install the axle shaft seal using
Grease Seal Replacer T83T-1175~f!\..

CAUTION: Instaii~tionof, the bearing or seal
assembly, wi,thout the. propertopl may result in
an early bearing or ~eal failure. If seal· becol11e:»
cocked in' th~ bore ~during i.nstallation, remove It
and"lnstall a .ne'w Q~e. . . ~ .

9ifferential·Case " .' ., . .

Iri$t~lIation " '. .
1'6':' Install differential bearings on' the :.ca:s~' hubs
: using Differential Side Bearing Replacer, T57L

4221-A2 or equivalent.

.NOTE.: Press against t~~. bearing cone only.

17. Press on the NEW excitor ring and ring gear if
removed onto ·the differential case. Refer to
procedure in this' Section. Apply Stud and
'Bearing M.ount ,EOAZ-19q54-BA (ESE
M4G167-A2) or equiva~ent to ring gear bolts
and install. Tighten the. bolts to 95.-115 N· m
(70-85 .ft-Ibs). .
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15-08-23 Axie-ln~egral'Ca~rier--08.8Inch Ring ~ Gear 15-08-23

DISASSEMBLY AND ASSEMBLY (Continued)

18. ,With pinion depth set and pinion installed, place
differential case subassembly (witn ring_gear,

"excitor ring, .. thrust washers, side' gears"
. ; bearings, 'and' cups) in: carrier.,' -

DI"FFERENT-IAL C~SE
SUBASSEMBLY

E4749·18

-19. -Install a 0.265 inch shim -on left side~

. 0.265 INCH
SHIM

E4150·1C: .

20. Install left bearing'cap and'tighten bolts finger
tight.

E4751·18

:21. Install progressively larger shims on the right
, side until the largest shim selected can be
. ~$sembled ~,ith ~ sli~ht ~ra~. f~~1. .

NQTE·: Apply pressure. towards. left ,side, to insure;
that the left bear~ng cup is ~eateq.

. E4752·1A

.Cio

"
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15·08·24 . ..... AXle-,~ntegral Carrier-8.8 Inch ~ing Gear 15·08·24

OISASSEMBLYANOASSEMBLY (Continued)

22. I~~tall ..the -rest of the. shims by driving 'into
position with Shim Dtiver,.·T85L-406~-AH.

{) \

E5900-1C

. 23., Install right side"bearing cap and Ughten.'beadng
cap bolts to 95~.115 N· m (70-85,ft-lbs).

25. Check. ring gear and, pinion' backlash. If the
bac,klash is 0.008 inch to 0.015 inch (0.012 inch
to 0.015 inc~ preferred) p~oceed to Step:32. If
the backlash is zero,' go to, Step 26. If the
backlash is not zero, but is less than 0.008 inch,
or more than 0.015" inch,. then go to ~tep 28.

RI~G GEAR BACKLASH
, DIAL,

INDICATOR
_____TO--" L-4201-C

E4755-1D

E4756-1A

SUBTRACT
- O;Q20 INCH

26. If a zero backlash condition occurs, add '0.020
inch to the right side and· subtract 0:020 inch
.from the left ·side to allow"for a" backlash
reading.

E4754·1A

TRIANGLES
" OUTBOARD

E4753-1B'

;:. , ' ..

24. Rotate assembly .. tb insure fr"ee rotation.

\. 
.~.
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. 1,5-08-25

" DISASSEMBLY AND ASSEMBLY (Continued) .

E4151-1B

.....

29. 'Install st)fm and,bearing caps: Tighten cap"bolts
: to/95~115 N· m .(70-85, ft-Ib~)~ ,. '. '\ .

oi ( 0.,,,... ,.<' ... ' 'MORE '~ACKLASH '_:~'~'_ -1
", " "PLE:S~~ACKLASH ~ "

DECREASE (- )INCREASE J ':t'),: " - . DECREASE (-) INCREASE (-r')
FOR MORE . FOR LESS;: . ~':b • 'FOR LESS ,., FOR MORE
BACKLASH,... BACKLASH BACKLASH BACKLASH

",...': L'EFT SIDE ,.' ~ '" RIG'HT 'SiDE.. . '

RING GEAR.BACKLASH
, D'lAl "

INDICATOR
TOOL-4201-C

27'. Recheck backlash. See Step 28, if backlash" is
not within .speGificatiort Backlash ~peciJication:

0~008inch to 0~O,15 inCh. Preferred -range: q.012
inch to' 0.-015 inch." ~ , , ' -

I~ backlash is within ~~eCifjCatio~"g~'to Step 29,

. E4755-10 " .

,,'

28. ' If backlash ,i~ , not to specific~tion, ,cprrect, ..
back,lash, py. in~reasing thic,knes~ of one shim
and decreasing ,thickness of l,he other shim by
the ,same amount. Refe.r ~10 cha'rf for
G,lpproximate ,sh'im changfj~· ... '

, ,

Backlash, Thickness Backlash' thickness
Change Change Change "Change

-Required, Req~ired Required Required
,001 ' .002 ,009, .012

.002 .002 .010 .Q!4

.003,' .· ..004 ,Olr .Q14

.004 .006 .012 .016

.005;' ", ~bO;p .013 .018

.006 ._00,8 .014 ' .018

.007 .oro ~

.015 .020

'.008 ' .010 •
"

CE5113-1A

30.' 80tate' assern'bly'several times to, ins'ure pr'op'er" ,
. "'s~c1-ting ,Of dif.fer~ntial, bea'rings.- '," .~:\r-fi1' '

~~F'

E4754·1A .:

.'

.,. ;. • .-1 '~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



)'.,

Axle~lnt.egral· Carrier-':"'S.S 'Inet} ~ing Gear

, :', DISASSEMBlY'A~D,ASS·EMBLY ,(Continued)'
, ... ..~ . ..". ' .... . ~ ;" '.

""~ "31". 'R·echeck"'··b·acklash. If: backlash. is withi-n
" l' - ... ::- sp~cification~;gotoc$tep.·32. If~backlash ·is .not

:-, /': >. ~ithin .spe'cification, ;'repeat· Step '28~ " , ~. . .

:Ba~~la~~.' S~~tifi~atio~:';'o.B08· in~h 'to·9.015
~'.in-¢h..,Preferred r~nge: 0.Qt2,inc't1 to O.Olp inch.
~ ,- '. ~ '\ .. . .",;,

33. InStall bearing cap~ and tighten' cap' bolts. to
;95~1l5 N·m (70-85 ft=-Ibs). 'R~check backlash.

: .:. If ~Ol to: sp~cification', r~pe-at 'Step'28.:'! '

34. Utilize whit~ m~rking' compound to otitaih 'a
·tooth mesh contact pattern in your ~ssembly.

.Pattern legibility can be improved by connecting
the driveshaft and rotati,ng_ ,both tires in drive
and coast direction. " ~. ,:, ' " .'

REl.ir16brporatio~·of pattern ·inspeC;ion is
irit~nd,ed t~ allow technician the ability to detect
.gr,o·$s .errors i't,f set-~p. ,pri.or to complete ;

'-reasserylbly.. Pattern contact should be within
.. th~ ptimC!r~i area'ot the rin'g gear tooth surface
. avoiding any' "narrow" or "hard" contact witt)
quter perimeter qf tboth (t9P '. fo root, toe to'

. heel). Pattern inspectionshoul9 be onthe drive
.(pul.l) side..As~er:n.bly with correct qrive pattern
·.will.:result in· satisf?c,tory coast. p~rfo~rriance. If

.. gr.oss~ p~ttern error is detecteq; ·with. preferred
-·backlas'h '(0.0.12 ":irfch:.O.015 in'ch), rech,eck
piriion shim selection. ,Refer also ,·to.-.Section

, ,15-95 for typi~~1 good and unsattslactqry tooth I ,

co~t~c~:: patter~,s.

1 • I '.1 .........;: -. ~ ~~ , •

'32.. RemoVEr bearing'· caps ~nd bolts. To'-'establish
'. ~ ~. "differential bearrng preload,iflcrease both left

'::';'. :", ~<rid right: shim sizes'· by "0 ..006, inch. ~Mak~ sure
:". :, '~shims ~.are fully' seated a'nd" assembly turns. ~...:"~ .' f~e~ly~, ~.;. -- ',. '. ~'."'" -.:

, ;".... .".. ~ .... ".~ '. ,.

'I' .. •• 0, ..

:" .. """",... " .., ,

••, • ~. '\ 0 t

... ~ ... ~' """ #;. "",

E4155-10
TRIANGLES·

.. OUT~O-A,.RD '

/
, ..../,.

. ,

. E4753-1B

,.- t·

'-

INCREASE
.. : "SH,IM,BY.. -

.: " .+ 0'.006 INCH> -,

INCREASE
': SHIM BY

+0.006 INCH

,.t;".

Axle Shaft

Installatiori

1. 'Slide the axle .st'lafts into~ place:' in the axle
housing.· Exercise care so that 'the ,splines or
any por~,on of the axle shafts db not qamage
the'oil seals. Push the sh~fts inboard enough to
allow installation ,of the C-Iock.

2. Install-th~ axle shaft t-lockS on the button end
.of the axle shafts and push :the shafts outboard
so that the shaft lock seats in the counterbore
of th~ differential side gar. .

DAVE GRAHAM INC. - 2012 
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1.5·08·27 . . Axle-Integral Carrier~8.8 Inch ~ing Gear ~j5·08~2,1

DISASSEMBLY AND ASSEMBLY (Continued)

NOTE: A rubber O-ring is u.sed to hold the C-Ieck in
position on.the axle shaft. Be sure that th'e'O.:ring is

'in the groove" at the button, end of the ~xle Shaft
before ,ins~alling the .,C-Io~k. '

, ,

4. Position the differ~ntialpinion.shaftthro~gh the, ,r':'"
case and pinions, .aligning,;th~ hole in ·the shaft ~

with 'the lock bo'~, hole.:App,ly Stud and=Bearing i

Mount, EOAZ-195~4~,B '(ESE'-M4G167-A2) 0(' ~ , '
, equ~val~nt.,.t6 'th,e lock bolt threads': h,st~1I lock

.. bo~t. and tighten to 20~40 N· m (15-30 ft-Ib). ~

.... , '

E4108-18

....... ",f,

" LOC~ BQLT " '

DIFFERENTI~L ' ,
,PiNION -SHAFf '

I

. :~, ! - ---------

~4109·1B

C:-LOCK IN
SIDE G'EAR .

COUNTERBORE

. , .
~ ....,...

3.
I !.

PosiJion: the. differefltial pinio'n gears and thrust,
washers (.180 ,degrees apart) to the differential
.side gears...Turn the'gear assembly to move:t~e. '
pinion g~ar~.,and,thrustwasher~ into the proper
'position in the' differential 'case ,(washer and

. pinion gear' bores aligned with. pinion shaft
~oles .in ca~e). '

Re'mo've,' tne ~oil seal r'e'placer,'ffom' the' ,
: transmission' extension housing~:' Install 'he
, drive,shaft ,in th~ exter:'sion; ho~s~n.g" ,A.I.ign. thee
scribe marks on' the ,-flange, and, driveshaft'and
connect the' d'rive~h~ft"a,t the, !axle'~c6mpanion
f~ange.i ...T~ght.~n a~taChi'rig. ~Qolt~: .. and, ~ .nuts,to
companion N· m . (8-15 ft~lb)~ 'for ·h~1f round
compani.on flang~ and 95-128 N,· m '(70-95 ft-It))
for .cir~ular com,panion tla:nge..

E4115-1E, ,

..... ""

, ;F·150

, :.. , ,- SCRIBE MARKSorrc------~~~

E4159-1B
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,15·08·28 Axle-lritegral·Carrier~8.8 Inch Ring Gear 15·08·28

DISASSEMBLY AND ASSEMBLY (Continued)

6. Install. the brake, c;trums.' ~' ,,",

Install the wheels a'nd tir~s. Tighten the wheel
lug nuts, to "specif.icatio~~ Install the wheel
covers.

.'" SCRIBE
CIRCULAR . ,'MARKS

COMPANION
FLA'NGE

.~@7., ..
: F-150 AND 'BRONCQ

, ,C4630-1C.

8. Instal,l cover and tighten cover bolts to 34-47
N· m (25-3,5 ft-Ib) as shown. Tighten the cover
bol~s in a cross-wise pattern ,to insure uniform
draw on cover. ,"'. .'. '

,-. ~ . .

NOTE: Cove~ 'assembly "r:nust be installed within 15 .
ri1inutes'of application of the.~ilicone or new sealant· .

,,~ust .b,e applied. '

Rear Cover

Installation

7. Clean the gasket mating surface of the rear'axle
. carrier casting and cover. -'~ ,,' .

Apply 'a new continuous ~ead of' 'Silicone
Rubber, ·D6AZ-19562-AA qr :'~BA' ,(ESS
M4G92-A and E$E-M4G195-A)-or ~q~ivalent to
the carrier casting face inside the cover bolt
holes. '

CAUTION: Make'sure machined: surfaces ·,on '
both cover and carrier are clean arid free of oil '
before installing the new silicone sealant. Inside
9faxle must· be'covered when cleaning the
machined su~~ace t~ prevent-. ~ontamination.

7 " :
G ~ ;' , ',

l/fr,TO 3/16" WIDE,
,~ CONTINUOUS BEAr;>

: . . OF SILICONE

/

' RUBBER SEALANT, "

E471o-18

9. - Add lubricant through the filler hole 'until the
lubricant level reaches the bottom of the filler
hole with the 'axle in the running position. For
axles with conventional differentials, ,.use
Hypoid 'Gear Lubricant (SAE 90) EOAZ-19580-A
<f=$P-'M2C154-A) lubricantor equivalent. Install
the filler. plug' and tighten to' 20~40 N·· m (15-30
ft~lb). '

~ower vehicle and· road test.

I' l~ • •
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15-08-29 AXle-Integral 'Car.rier~8~8 Inch·~Riilg Gear ,15~08-29

DISASSEMBLY' AND ;ASSEMBLV (Continued) ••••• ';> ..~ .. f : .... ~. : -,' ••

Axle. Housing ,,-,~~~'~.' t·· ," ~: ,',

Installation ~ . .~.. -. .~:.~ :.~->... ( " ' "
1'0:: ' Raise~ the axle hou'sln'g 'into'pp's,tiQ~' :s~~-,t~~t th~ .

U-bolt plates can be ins'talleq. Tighten the
,U-bolts to .the'· specification listed in, Section
14-3:1, Suspension"':"-R·e.ar~le.afi.. 'Springs'~
(There are different specifications,:'depending'
on the vehicle). . '.

13. Position the brake lines to the axle housing and
secure with the ret~ining clips at the right hand

~ .~xle tube·.~and vent- fitting t,hrough the junction
. block. . \ .' I ·'e.-.

.:. :' Inst~iLth~ "b'rake' packing' piates on the axle
housing flanges (no gaskets required). Tighten

; -.~ the~. a~taching nut~ fa 28-54' N· m (20-40· ft-Ib).

PLATE

lJ,8QL T5

E4730·1A

11 .. Connect the shock absorber lower bolts to the
mounting bracket .on the axle housing. Install l'

the attaching nuts anp .tighten to the'
. 's'pecifi9atibn'listed ."iii Section "14-3f," Rear·'
Suspension~Rear-l:eaf·'Springs.: ..,-- ' - - .

NUT .
(4 REO' D)

, " .. E4725-18

. " ":(' ~:...:.

. Rear AntiiockBrake. System Sens~r ':

~~"l~~~~" "~ ,\ ~ ...: ... ' _', ". i

1. Remove sensor' ';hold'~~down', bolt.. "Remove
.l '.~ :~~~s?r. ",'--. .'. ': 'f';"

2~ .' Clean( axle mounting' ·surface, using caution to
. 'prevent dirt 'frorh entering axle housing.
~ ' , r~j ', ••. -.. :.. ~ ~;' .. ~ .• ",,~, it._ .r ., •• t'

'In,stallation

. ; .. J~~":, ;-If hewsensor'-iS"to 'be instal1E3d, ':lightly"lu,bricate
': ..l:O-rin~rwith~mot6r oil. :;' "';' . . ',.'r" .... >

.:: ~~"'~'i,:,J;=irml~ ~ra~p ~~.nso;r' at~ide~~(.~o n~Lirt~t~1I
_ .... ~' by·:applyi[lgforce 9n cqnn~ctor) anq pu~h

into axle housing, aligning mounting flange
hole with threaded hole in axle housing.

"b:;"lnstali h~id d~~hb_61t.~~d tighten to .34-41 '
_. - . ., N-m (25~30 ft-Ib). .."

2. ',.~1f'6k{se~~~;-i$.t9 be' reinstalled;,~!~an and'bldw
, bf:r·:r:n!3tal.;par.tiGI~s'usir].g shop~a.ir. ~,," - .:

.a: ~':R~'~'~v~' aq~f replace O-ring with "a new
.' :'. ~~ '. O~ring.' '" , <..: . .

. i -:,"b>APp!Y'a light film of- rl1otor oil to O-rihg:",

t .' ... ··f.·i=ir~iygr,asp sEmsor>it sides (do. 'n9t in~tall
:_. . .py ,app.JYlng force' on, connector) .and 'p~sh

. , ,"into axle housing, aligning mountin'g flange
.' ~ ~;, ."hcile'~with threaded hole in axle housing..

E472~-lA

• f ......-l":.. . 1

, .. "
.., ... ~~"'." - ' ...

SHOCK ABSORBER
LOWER BOLT

AND ~UT

12. Insert the Nent .fitting int~ ..the hYd'r~unc'j~'~ction
block and position- the' asse'mbly ov.er-" tt1~ ~ . t

housing vent hole: Hand start the' vent f.itting ,
and tighten. ' -
\; .

E4728·1A
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15-08-30 Axle-lnfeg·ral·Carrier......S.S Inch 'Ring Gear ~ 1"5-0S-30 '

DISASSEMBI..Y .AND ASSEMB~Y (~o~~inued) ro..
'to -' ': , ~.

d. Install hold down bolt and tighten to 34-41
N· m (25-30 ft-'Ib).

,.·0 ...
.' .

CLEARANCE, TOLERANCE AND ADJUSTMENTS
(INTEGRAL CARRIER) q'

". ~

_. .: ..~ • I • ..

AXLE,r-------- HOUSING

I ~ '

~ - ..

't!!f!!!l

,. .... (.

Description Inches

Maximum ~unout of Back Fa~e ~f ~ing Ge~( 0.004
~

. 'Maximum R!Joout of Back Face of 'Differential Case 0.003
Aarige .. . '- .... .. .... ~- - .

'"

Differential, Side Gear-Thrust Wash~r' Thickness 0.030.:0.032

Differential Pinion Gear Thrust, Washer Thickness ; .0,030-0.032 .

,Nominal PiniOn Locati~ Shim \,
.f

.,. 6.030. I

Avai'~ble Pinion Gear Shims in Step~ ,of 0.001 Inch .0.021-0.037

Backlash Between 'Ring Gear ~ Pinion Teeth, 0.008-0.015
(0.012-0.015

-"" , ., ; .. Preferred)

Maximum BacklaSh Variation ~tween T~t~ 0.004
"

Maximum Radial Runout of Companion Flange in .. 0.612 l.tR.·
.Assembly - , her., .. "' .._;.

Ser:-asor Pole to Top of Exciter Ring Gap ! .... ", ,0;005.:0.045 ::

'r. CE511&-1C

CONNECTOR

S~AlO.

VIEW A '
H6309·18 .

_.
.. .,.~ -

;TORQUE SPECIFICATIONS (INTEGRAL CARRIER) - CONVENTIONA~

. "".' _To~que: I

Descriptlon-- ..~. '~, .. " ',' ..J---,:.--..:----..:..I
, . , , " ':/"', '. N-in" ,Ft-Lbs

. ~1~~~~h:~~~h:~eB~ft:~~~~~d~ompaniori .~. ,~;Q-20' ." ~-:~iH5 :~

"-CDUsing Loctite EOAZ-19554-B (or equivatenO.. ~,':~ . ~ ',~ .
. ®See Step'38 for Half-Round Typ~' Compani9n,F1a'n~~. .. . CE5119-1.E .

Differential BeaTing Cap Bol!'~ Inch 95-115 - ,'70..85!

, Differential Pinion' Shaft Lock Bolt W '.,1. 20..40 : . ·15..30 ' " ~

Ring Gear Attaching Bolts :...:- Inch.CD ' ,'~5;;lJ 5 '7~~85':' '.

..Rear Cover Screw -.. , i. . ~;. " ~ . : _. 34-~7 -I 25-35 ~':

Oil FIller Plug . '20-40" 15730 '
t·

AXle" Vent :'1::' '20"3~ 'i5~?5' t

Brake Backing Plate Nuts , ,. ?8-54' i ,- ·20~~O :

Driveshaft to· Axle Circular ,Companion Flange, . .: -.' .; -. '
Attaching Bolts - E-150 af,d Bronco' -.95-1.28,~ ~ '." 70:-95

,SPECIFICATIONS

ADJUSTMENT .TORQUE SPECIFICATIONS
(INTEGRAL CARRIER) - ,CONVENTIONAL

, ' Torque
Desc~iption (In-Lb) (Ft..Lb)

N-m N-m,

Approximate torque required to tighten - (160)(D
pinion flange nut to obtain correct pinion 217·
bearing preload

Pinion Bearing preload,
Used Bearings - 8.8 inch (8;-1.4) -

·~9-r.5

New Bearings - 8.8 inch (16-29) -
1.8'-3.3

CDlf pinion bearing pretoad exceeds specification
before this torque is obtained" install a new collapsible spacer.
.' . , .. ' ":,". CE8636..1A

,\, ....

J .: l :. ~ .... -.
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• ~~~/~J ~ " •

A,xle~ln~eg.ral Carrier~8~8 Inch Ring, G~ar

SPECIFICATI~NS (Continue(t) "., :"". - " ~: '

"'#'
'4- _

~. • 1

, ~ ~ ,~,~:.,~ '.~ I'•. :. ~ ~

. LUBRICANT~CAPACITIES AND CHECKING PROCEDURES (INTEGR~L CAR~IER) - CONVENTIONAL.'

. " ....•; , "'~' ,':,'. A~proxlma~e·Lubrlcant'Capac.~ty CD
, \'ehlcle "Engine ' , .. : .Axle , ' U.S. Pints' . ': Iml?erial ~intS:L,~' Liters

f .Broncq : All 8:8 Inc~ Ring G~ar , 5.50@:... 4;58 '." 2.60

"E'-150 .' All .'. '. -' , .. '8.8 Irich .Ring Gear 5.50@ 4.58 ~ -: ,: 2;()O

CE5120-2E· :

. :CDAII convention~I'and Traction-Lok'Axles use' Hypoid GearLl:Jbricant, EOAZ-19~80-A (ESP~M2C154-A) or equivalent plus 4 ounces Of friction modifier'
'" C8AZ-.19B546:'A (EST~M2C118-A) 'or equivalent for complete refill of Traction-Lok Rear-Axles. #' .: ' , '~ ...

@Luljricant levels are determined by filHng the';axle'1/4 to 9(1ejnch' below the bottom of ,the' filler hole with vehicle iri,alevel'positlon.
• '" <. ... • . : • ". ~ - , .

. • 6' ~. , ~ ,

"~ ! ,'f. '.
•.f

~ .; c ,.

,.
SPEC'IAL SERVICE '·tooLS· ,

• : ~ • ," -, ." ..,c '. '. ~ ....: ~

~ . -.' "" ..'

1" I,.,'

SPE~SERVlcE'TOOLS '.. .::

Tool' Number 'DescrIption'

TSOT-1QO.A Impact Slide Hammer

T58L-101-8 Puller .Attaeh~t '

T83T-1225-A . .qrease seal R~er (Use with'Slide Hammer
.. ~50T-1~A) ~, .. " ." . . . l'

T83T-11~S-A, Gr~ seal RePlacer .. ,'-.. '. " '

T85L-4067-AH ~" Differential Shim Driver . '

TOOL-4?O,1.-c; ,Differential. ~cklash:8;nd Runout GaUge with:"
,Universal Bracket.., .: " . " ,. . . "

. TOOl-4201-D " ,DiaI'lndicat~ lip 1/4 InCh' . ~" ..
.T57L~~A2 Differ~ntial Side Bearing' RetJK)ver
T79P-4020-A' '.. PiniOn Dep~ GaUge :
'TS7L'-4221-A· . .Differential Side Bearing RePlacer

T7OP-4221-A, . Qifferential Side Bearing: ,Remover"

T~-46Q2-A ~niQn :Angle Level Gauge'
~ . r68~-4602-AA Frame" . ~ . , ( ,

T68P"-AB,. Vial " " .'
..... .1.

'~.,.

•...
,It 4;.,.,\_"

.. ~ .",

. .~ .. .

T68P-4602-AC ~agnet::. ' ..,.
T~-4616-A." pinionJ3e~ng CuPs R~cer (Inner arid ~er):. :'1

.T67~-4616-A Pinion Bearing Cups Replacer

.'

..... 't'

~

. ': ~. );.~- ...

T71P~1.6-A "Pinion' Bearing Cup ~eplac8r

T53T-4621-e " Pinion Bearing· Cone '~ePlacer

T71'P-4621-8 . . piniOn Bearing Cone Repla~r

T83T-4676-A Pinion seal .Replacer

T65L-4851-B ' Cornpan~ Range Remover

TS7T-4851-B' .Companion.R8nge'HoIding Tool- Half-Round
.Flange .'

i1· •.·,. _•. _,,'"

.' -•. ~. ';. , :

I'"

CE5115-1F

T78P-4851-A,~ "Companion FJarlge ~ing TooI·- Circular
Flange ..

. ~....._-------------_......~-------~
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AXle~:lntegral' Carrier-Ford 10.'25 Inch Ring Gear 15-09-1

.~ '

'SECTION~15~09'Axle" Inlegral'Cafrier7FordlO~25
" --lnch'Ring GE!ar'

1i. # :' 4. :.~

'.
PAGE

,. ::,..
"SU~JEC-r: '.. . .~ ......~;; ~..,.. ,. :'.;
CLEANIN'G, AND INS'PECTION': ~.
. $~ari.ng 'Cups ~'~. ~ '~ ...).'. '... ~ ..-: .. ~ :' 15-09-7
.' Car·~i.er.. H.Qu~~i1g"~~·~: ..~'.. ~'. ~ :':~' 15-09-7
,:' '.Companiqn ,Flange' :;~ ~ .. ~ : ~ : . .• 15-09-7

:' 'Cone and' Roller:Assemblies ~. ' '. ~ 15-09-7
'. Differentiai Cas'e,' . ~:.. ::'.' ,,' •. ~. ::. ~ '. ~ '. '. 15-09~7

. :: Ge'ars' ,.: ' ~ ~ '. '. '. ~"'~' .. :' ,; :.: ~':.. 15-09-7
. Inspe~ctioil' A.fter Dis'~sse~b~Y., .' ~ .. ;' ~ .' ~ ,-' ~ ~ ~' ~. 15-09-6 "

Inspecti,on Before Disas~embly '~ ~ ~.;' 15-0~-6

.DESCRIPTION AND'OPERATION .
. ,Description ~ '. ~ '.. ~ ' .~ "~-;.": ~. . .. 15-09-1

Operation ~ '.. ~ ..iI ••• '. • • • • •• 15-09-3
: .Rear Antilock Brakes ~ 15-09-2

'. DISASSEMBLY'AND ASSEMBLY .
Differential Case ' ~ . . . . . 15-09-35
Hub-Full Floating ~xle Only ~ . . . . . . . .. 15-09-35

'REMOVAL AND INSTALLATION .
: 'Axle Housing '. ' ' ' '. .. 15-09-33

VEHICLE' APPLICATION
F-250 Light Duty (Semi:Float), F-?50 H.D.-F-350
(~ull FI~at) Vehicles.'

.DESCRIPTION AND OP.ERATION

. Descriptio:n ,
.. ',' The' Ford TruCk Integral Carrier. rear axle

. assembly is an·' integral type hOUSing, hypoid gear
design with the centerline ot-the pinion set below the
centerline of the ring gear.

The'hypoid gear ~et··consists,of ari 10-'1/4 inch
diameter ring gear and an overhung drive pinion
which is ,supported by two 'opposedtap'ered roller
bearings. Pinion bearing, preload is adjusted by the
pinion nut and· a collapsible spacer maintains the

, seating of the inn~r race.
The housing. assembly consists 'of .. a cast center

section with two steel tube assemblies and a
stamped rear 'cover. The cover uses a silicone

, sealant· as' a gasket.·
The ·differential.case is a one-piece design with

two openings to allow for. assembly 6f the internal

PAGE
. . . ~'''''

REMOVAL AND.I~STALLATION (Cont'd.)
Axle Shaft, Hub,' Oil Seal' and Ooter" . .
Wh~e, 'Bearin'g <.: ~ ;-,.. ,.'. 15-09-11
Fun Floating'Axle '. ' ~ ~ . .' ". '..... :. 15-09-1l

Axle Shaft-Semi-Floating Axle. ~ . ~ . '. ,.~ . '. . . . .. 15-09-8
Differential. Case'andDrive'''Pinion ~ ; ~ '. 15-09-17
. ,Removal' .' : ' 15-09-17
Differential RunoutCheck '. ~ ..' ,.. 15-09-21
Dr~ve .pini.9n Shi"1" Sele~tiC?n ..' :: '. :" ..~ . 15-09-23,.
Front and Rear .Pinion Bearing Cups 15-09-22

Installation .... : .' ......' .. ~ ..... '.: . ~ . . . . . .. 15-09-22
,Oil Seal and Wheel Bearirig~Semi- ' '
. "FloatlngAxle .~ : ';~ - '. ~ . ;, .. ~ '~'. ~ 15-09-11-
Rear Antilock Brake System Sensor . ' 15-99-34

SPECIAL SERVICE TOOLS . . . . . . . . . . . . . . . . .. 15-09-42
SPEC'IFICATIONS ' ' 15-09~41

VEHICLE AP~LICATION ' ' 15-09-1

components and lubricant flow. The differential'
pinion· 'shaft is retained with a threaded bolt
assembled to' the case. The differential' case
assembly is mounted in ·the. carrier between two
opposed tapered roller bearing~. The' bearings are
retained in the carrier by removable bearing caps.

The full-floating rear axle features brake' drums
that are mounted outboard of the hub. Therefore,
'when brake inspection or 'replacement is required
the hub assembly need not ,be removed.

The hub is supported or "floats" on the axle
spindle on two opposed tapered roller bearings. It is
retained on the spindle by a ratcheting nut that is
tabbed to a slot on the spindle. If,for any reason,
tt:le hub is removed from the spindle, the old hub
seal .must be removed and a new hub seal
installed.
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15·09·2 ."15':09·2

O'ESCRipTION AND OPERATION (continue~) .' '.' .
• __ J,.

'Functional "differences between ·the',· ·se·rii'i~float
in~egral re~r axle 'assembly and the.full-float integr.al '
rear axle 'assemblx are· as follows:' . ~ ~ ",'
1. The semi~float,axle 'shafts ate 'retained in, the .-:
. axle'by C~washerJockspositioned in' a siot~o~~ ....

the axle shaft splined end. These C-washers "
also fit into a'machined recess in the differential -
side gears ,within:the; difter-ential ca~e. ~. , ~

2. ' The fUIl-flb~'t' axle shafts :ar:e'retained,.by J:~cilts . '
., attached to <the hub. 'The hub. rides' :o.ri two .

., .... t;'>earirigs.. at ths'outboar9 etlc;J, 9f'the:~xle, tube.' ;,
.. 3. A ~emi-float 8xleshaft -rides· ofr one' straight-' .

.~ roller ,'.bearin~ at th'e ou~board end. - .~', .:. ,.. ,. , . '.,
.' .' • Differential Bearing Preload and Ring G~ar

'Backlash ,are adjusted "by' the use of shims
,., located 'between the differential be'aring cup/

~ .. <races and the .carrler nousing'. ',-::' : ~ ..
• ,The uS'e ~f ~ 'Pinion, Oep~t;) G'aug:~.·T901 for,

driv~pini.oD shim',' ~~;Iection .,in~on~~.ncti,on

.... ..: .~, . . ..

.~' _ J' ;, "~'~;' with"~' dial·indicat~rf~r~diff~re~tia{case sh'i~'·
. selectioni~, required for proper' gear set

'r ,~, ,: , • adju~tnienf.:' .... , ,'rl

R'ear Antilock.'Brakes . '
, 'F-250}F-3S'O "vehicles 'use" the Reai Anti'ock .~~
B~~king 'System: The sy.stem 'is designed 'to.

," automatically reduc~. brake 'pressure when 'brak·e··
lock-up is detected during braking, or on s~ipp~ry

..~urfaGes.Thesystem features' a ni~lti~tooth exci,tor .~~

'. (ing' that is' pressed o~ ·the differe~ntiaJc,as~"behind
tt:l.~ ring gear. If the excitor ring is reniov~d, i~' must

.. b'e. discarded and' repla6ed with" a n'ew' one..The
,excitor ring works in co'njunction .~,itti\:·an' elect:ronic

'~~.'speed sensor. T~is senSOr is'retained in a .pore ,at
.... th~,top of the 'carrier.,housingvand fas~en~a by. one

, bplt. 'There is a ·'spaQe.·provid~~, betwee'n ,th(3" ring
'. . gear and. excitor ring' t.pr .m~asuring ~.he ring, g~ar

. backface runout.· '",:,. ' '.' ~,.

'.....
','t'

'f ::. • ::f "
.... ~' ...

. ... '.~.-;:;. '.. ...

' ..
.. ,'.. ~

'.....',.' ., ... :c
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15-09~3 ' Axle, Integral.Carrie~-Ford.10~25 Inch .Ring Gear 15-09-3

DESC'~IPTION AND ,OPERATION (Continued)

Operation
The rear axl~ drive pini~n 'receives its power from

the .engine· through the transmission and driveshaft.
The pinion gear'rotates the differential case through
'engagement. with the ring gear, whjch is .bolted. to

. the case outer,. flange. .

'. 'n'side the c~se~" t~o di.fferential pinion gears are
mounted ·on the diff~rential pinion shaft ,which is
pinneQ (with ,lock bolt) ~o.,. the case. :These pini?n

,gears are engaged with the side gears, to which t.he
. ,axle s~afts are splined. Therefore, as the differential

case turns, it rotat.es the axle shaft~ and rear .
wheels. When it is necessary for one whee! and axle
shaft to rotate faster than the other, the faster
turning side gear causes the pinions to roU 'on the
sloWer turning s'ide gear to allqw differential action
b~tw,een the two axle shafts.

INTEGRAL CARRIER·· ':
REAR AXLE 'ASSEMBLV.

" DIF.FERENTIAL CASE'
.... ,,,4204 '

SHIM
4067

...:.,. .-

:DRIVE PINION
~, 4209
(~ATCHED ~ET)

REAR DRivE
PINION BEARINGS
J ; ..... 4630'

E6109·2B
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'® HUB NUT HAS LEFT-HAND THREAD
FOR LEFT AXLE TUBE AND RIGHT~HAND
T~READ FOR RIGHT AXLE TUBE
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E6472·2C

FRONT PINION
BEARING CUP

AXLE VENT
ASSEMBLY'
(R~M6TE).

BEARING CAP
. AND BOLT'

REAR PIN,ON

HUB LOCATING PIN
.·IS INSERTED THROUGH
DRUM AND 'BOTH WHEE~S

LOCATING HOLE IN !BL'," DUAL· REAR
INSIDE WHEEL 'WHEEL FOR HUB PIN bj" ". WHEEL

, I , • INTEGRAL
. - . TWO PIECE

.DUAL REAR WHEEl. VEHICLES,. . ,'. LUG NUT
SAME AS MAIN VIEW ~

. EXCEPT AS SHOWN

LOCATING PIN
IN WHEEL'

.. \ (NOT USED ON
'. ': OUTSIDE .WHEEL) ,(

I
,-.

, ,. . SIDE GEAR . . ST
G. THRUEXCITO~ RIN~C' . 4236 WASHERPINION GEAR (REAR ANTI~~y) - ~~, 4228

4215 BRAKES 0, .' ~ DIFFERENT~AL ,
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COVER
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. tfNTEGRAL CARRIER REAR AXLE " .
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SHAFT"
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Axle', Integral"'Carrier~For,d 10.25 Inch Ring Gear

CLEANI~G AND INSPECTION -.: ..3· ...

Inspecti9n ~efore Disassembly
The differential case assembly and ,drive pjnion

,should be inspected.,before they are· removed from .
.~he carrier casting. "These inspections can finq the
cause of the concern and determin~ the,resolLition.'

f. Wipe the '~lubricant from the 'intern~,. working
parts;'anp.:"vi,sually inspect~ the: parts JQr w.~ar
.8I'1d/or, dam~ge.· '

~t. Rotate'·: th·e.'., g~~.~~" 'to':'~ee ,if ~herE/ 'is' ,any
rougnness: ,which" 'would_ indicate datT~aged

~earing$ o.r g~ars. , ." " ..
3. Ctleck the ~riflg gear ..teeth for sign's Of scoring,' ~

abnormal wear or nicks/~hiP.s.. '.'; ; . .,.... ',.
. . ~~ " .-':'

'RING GEAR BACKFACE RUNOUT
REAR ANTI·LOCK BRAKE VEHICLES .

'.. ,t~: J. 1" ., .

.'.: '~' :,:' DIAL'·INDICATOR" ..,
TOOL-4201 ~C-. ' ~

~----~_~;;......lIIl... ;:: .. "".,,"' .> \~.

.~~i~. £:; 'o~- .:~v;
~',E?'6~.'B '

'. 4. Set 'up a dial ,indicator ~nd 'chec'k:' "ring: ~gear *, ',.•

,backlash and ,·ring gear backfa.Ge· 'runout.
Backlash should be 0.008 inch to 0:015 inch

. 'JO:012-0.015 inch preferred). To-check ring
::... :g~ar backfacerunout(mo~flt Diallrjdicator with
;:. :Brack~try, TOOL-4~01-Ct' or eqUivalent on the
~.' . :.carrier so the tip of the dial indicator contacts
~'1;, the backface of the ring gear. Backfac.e.runout '
~." ::.~tiould be no more tha~ 9.1 01~m. (0.004' inch).:, '

NQT'E: There :':"i~ a space ~rOvid~q b~tw.een th~':
exei!or ring and.the ring gear'fot measurirJg ring gear
bac~face runout.

5. :: )(!contact pattern is not'~n'acceptabi~ guide to
.check for noise. Proper gear·se.t 'assembly must
be checked u~!ng the Rear -.-!~xle Pinion Depth
Gauge.Tool set which shows!the correct pinion
shim required~,to assure.. acceptable "running
condition. See section oA·Drive·Pinion·and Gear

"Set. .-

InSp.~cti6nAfter Di~~sSembIY ..
Tt]oroughly ·clean all parts..Always use .new

solverit when cleanin'g. bearings. Do not"' spin dry
bearings with compressed..air.· Oil the b~arings.

immedi~tely to prevent rusting. Inspect the ..parts for
.any major ..darnage. Clean the .inside of the housing
before rebuilding. Wh~n' a'scored or" chipped gear
set is repJaced" ~h~ axle housi~g, ~ust be washed
thQroughly." .In:spectibn ~'procedures . for' indivi,dual
parts are outlined as ~opows: . .~
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15.;09..7 Axle, Inte-gral Carrier~Ford 10~25,lnch¥Ring Gear 15·09~7

CLEANING A~D INSPECTION (Continued) t .... .:. .:,0 : .~.
""}:'

Bearing Cups
Check bearing cups for deep scores, galling, or

spalling. If a 0.0381 mm (0.0015 inch) feeler gauge
can be inserted between a cup and'the bottom of its

. bore at any point around the cup, the cup must be
re-seated. .

.,,.;...• t·

#"' o;~::'

..~ 'tt'

Cone and Roller Assemblies ..
When operated in the cups, bearih.g rollers' -must.;

turn without roughness. Examine the rolle(·ends for-, ..
step wear. If inspection reveals either a damaged
cup or a damaged cone and roller assembly, both
parts should be replaced.

Companion Flange
Be":'sure that the flange half-rounds and lugs have

~ not been damaged in removing-·the·driveshaft or in
- removing the flange from the pinion. The end of the

flange that .contacts the bearing cone as well as the
nut counterbore and seal surface must be smooth
and free of nicks.

Gear~... ~ :....

..[ Ex~rl1JJne . the pinion and ring gear teeth for
sQoring".,exc·essive wear, nicks and excessive

.chipping. Worn, scored and damaged gears cannot
. be rebuilt to correct a noisy condition.

Carrier- Housing
Make sure that the differential and pinion bearing

bores are smooth. Remove any nicks or burrs from
the mounting sUrfac.es of the carrier ~oLJsing. -
Differential Case " _... ~

. ,'Make; sure that~'th~' hubs whe~e,'t~e ~'~a'rings
'. mount are smooth. Carefully examine the differential
case bearing shoulders, which may have -been

. .' damaged when t.he bearings were rert:l0ved. The
...beatingassemblies will fail if they:'do h~t seat"firmly
against the shoulders.. Check the fit (fr~e rotatiofl) of
the differential side gears in their. couhterbores.

... 0,',

~. '........ _;.' .1'"

, 4·· ..' •• :.11

. ".....

: 'f . ,

" -' ..
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15·09·8 AXle, lr-tegral.Carrier-Ford 10.25 Inch Ring G_ar

REMOVAL ,AND INSTALLATION

AX~~. Shaf~..;...semi-Flo~t.ing Axle
,Removal;'

1. Clean all dirt from the area of carrier cover-with
:awi~e brush and/otcl~th~ ,

" .J'"~ ~.,.. 1-..

;. ~ :~;;''''.' , ,,'/- "'. .
... . ';-- "",,~.. ..'~ .. . ~

t,

': ES883·2A

2. Drain rear 'axle' lubricant-"by RE'MOV'ING 'THE
. , 'HOUSING C,OVER. :' , _'~ ~ "

.~.' .'

E5184.2A
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·'15·09·9j . AXle,~ntegral'Carrier-Ford ·10.25 Inch Ring Gear 15·09·9 '

REMOVAL AND. IN,STALLATION (C~ntinued)

3. Remove differential' pjnion shaft,lock bolt and
T diff~rentia~" pinion ~ shaft. , .

. i _. .' [' ", ..! '. : . ' . '. .- •. '~' :" \ ..

5... ,Remove ~he axle shaft from the housing, being
_ '. careful not to damage the oil seal.

.... 'tj.' _ •. , .•

E4160·18

DIFFERENTIAL
PINION SHAFT E4108-18

. .
.4. . Push axle shafts, in'board. Remove. C-Iock from

. .the button end of each :axle .~ha~-t: .

NOTE: Use eare'not tO,lose or tla~~age,lthe rupber
'O-ring which 'is in the .axle, shaft groove. under the
y.-Iofk,. ,. , . .

Installation

1. - Slide the axle shafts into place in the axle
housing. Exercise care so that the spline.s or

. any 'portion of the axle shafts do not damage
the oil seals. Push the shafts inboard (toward

, the -center -of the vehicle) enough to allow
installation of the C-Iock. .

Install the axle shaft C-Iocks on,the button end
of "the axle shafts and' push t~e sh.afts o~tboard
so that the shaft lock seats in the counterbore

,of th~ diffe.rential s~de gear. '

NOTE: A rubber O-ring is used to hold the C-Iock'in
position on.th~ axle shaft. Be sure that the O-ring is
in the gropve at the ~utto~ end of ~he axl~ shaft
before. i~stalling, the C-Iock. .. " '

E4109..1B

C-LOCKC-LOCK'I'N
SIDE GEAR

. COUNTERBORE

E4709·1B

C-lOCK
. .'

C-LOCK IN
SIDE GEAR

COUNTERBORE, '
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. 15·09·10
. . .

AXle~ ·lnt~gr'al'Carrie~-Fo.rd' to.2~ Inch.;Ririg ,Gear

REMOVAL AND INSTALLAT.ION' (Continued), . ~ • I· - : :. • I I :," \

,2. Position the differential pinion shaft through the
c~se and <pinions~ ali'gning. the hole in the shaft

, with th~ lock bolt hole. Apply' ThreadJ9ck and,
Sealer EOA.Z-1'9~54-AA (ESE-M4G2p4-A):; or"
equivalent; to the lock bolt threads. Install lock
bolt ,and tighten to 20-40 N· m (1·5<~~0 ft-Ibs)::.

LQCK BOLT

E4708·18

3'. Clean the:,gasket mating surface of the· r~ar axle, .'
. ':carrier c~~ti ri.g· ~and cover.', ,. , ,.... .~ . .," .

Apply' a new, continuous bead' of" Sili'cone . 'I

Rubber D6AZ-19562':AA or -SA (ESB-M4G92..·
A' or" ESE-M4G195-:A) or' equivalent, ,to the '

'(car~ie~ castill9 face'inside·the 'cover polt.holes. "
CAUTiON: Make' sure' .machined :'sur'faces on.
both cover and carrier are clean and 'free of' oil
before 'installing the new silicone sealant. Inside'
of axle must be covered when ·clea~ing the
ma~hined,su~faceto prevent contamination.,,'

'4.'( 'InstaILc'over',andtighten,:cover,' bQlts to ,34-47
N ··m (25..35 ft-Ibs) as',sh9wn~"':T,ighlen·the~'cover

bolts in a 'cross-wise pattern'to-insure' uniform
draw on gover..Tighten the rati.o tag hold-down

: 'bolt to 20-$4N· m (15..25 ft~lbs).,

.NOT.E;.C~ver .assembl/m~~t be installed within 15
.minutes of·,applicatiOn of·the:.silicone or n~w"seala,nt·
must be appHed.· ." ". '.' , , I'~ " " .

. " • • • ··f • ~ •.

.. ;',

" . ..,' -'
TIGHTEN BOLT5.

TO 34·47 N·m'
" (25·35 'FT-LB) "
. "..,

" RATIO TAG \~ ~ ':'-'
': .' HOLD-DOWN BOLT ~.'"
, ",.~,O.3~,N.m (15-25FT.-LB) ", \"-

5:' por in-vehicle·rs'pairs, ~dd iubdca:n't th'ro'ugh'the", :
'fillernoleuntil" the: lubricant level reaches the
bottom' of. the ··filler:., hole with', the'axle in the' :.

" " " ,'running P9sition (approximat~ly 6.5~.S. pilltS).
.: ..... f7pr o'ut-of~vehicl~'~t~pair$, add 7.~ U.S. (pints 'of.

lubricant. Use ,'Hypoid 'Gear Lubricant EQAZ~
, ,'19580-A (ESP-.M2Cl54-A) 'or 'E;}quivalent .for' .

,conv,entional axles, plus ,8. ounces' of Additive'
Friction . Modifi~r, C8~Z-19B54'6-A (EST'..
M2C118-A) or equivalent, for complet~ refill Of.
Limited-Slip Applicatiof1s., .' . . '. ... " ' "

> • 'Lower vetli'C'I,e' and road: ·tes~.
.<

..~ "

E5866~1A .
~ ,,'

.. "
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.1' 5~09·1·1,
. '

. Axle,·,lnteg.ral Carrier~Ford10.25 Inch .Ring Gear 15·09~1\~

\:

.· REMOVAL AND INST'ALLATION (Continued) .

E5869-18
I

J -

2. '~pat ,the lips of the .seal. with .MUlti~Purpose
, .L.o,ng7·Li.fe Lubri,cant,: C1 AZ-l9590:;B .-.(ESA

M1C75-B) or. equivaieflt and install the axle
shaft 'seal. , .

.~ .CAU.TION: Inst~lIatio~·.Of· t~~ .bearing' or,. seal
assembly without the proper, tool may result in
an early ~earing or se.al failur~ .. If seal becomes
cocked in the bo.re during installation, remove it
and instal.l a .new· one. ....

~. :. :.

, SEAL REMOVER
".' T85T-1225-AH:

. '. ': :~.; ,.'

-:.

J
.", ."J(~~'" ~. .:.. ,

. . ; ..' ~~

'" '<: '-"." . f \. t .'~:
, .

..~....' ... ' ..WHE~L 'BEAR.'-..N.. G. AN.. ·D.' .' . . ~SEAL~REMOVER' .
. 0 .. '~T85T-"225-AH -' •

• • ~" t" ''- ". '., .t..: '.' > ~ ,

.. J ~Oil Seal and W'h~el Bearing-Semi-.
Floa'ling ~xl,e.>";' .::.- ~', . .

- Removai- '.' .... :..,.::.': ~ .. ,~ ."j..

1.11sing ··.S,ldE3 ;H~rpr:n.er;: ;TS0T-1 ()O~A and Seal.
Remover, T8$T-·1225-AH or equivaJents, insert
into Jhe bore~:.as sh.own and. position ~t behind

.' th~ bearing,sq, the tangs ,On the~o,oJ:engage the
bearing .out~r.' race...RerT,lov~ the l'b~aring and
seal.~s a unit~ using the'(slide hammer.'

r • 0. ~~'. \"

,VIEW A

E58~!-1B .
...
. . i 0" .

. ;:
ja...-_---.,;~ _ ____:;..:...;.•• ._.__~~. ~~.........":"""'"--

• ·f

Inst~lIatior:l.. . '),
1.' Lubric,ate tQe. new bearing with ... rea('·axie

. lubricant and i'nstaU the b~a~ing i.nto the housing
bore using Driver Handle, T80T;4000-W and.
·Wheel. S~:al Installer, T80T~4000-Y.. ·

',' .,-......-~-------------~---....,

Axle ,Shaft, 'Hub,Oil Seal and Outer Wheel
B~~~ng .
FU~I Floating Axle .

,,:Removal

1. Set the parking brake a'nd loosen the ei,ght axle
. shaff. retaining bolts.

2. Raise the vehicle to the desired working height,
keeping the a~le par'allel with the floor.

3. Release parking" brake and back off the rear.
brake adjustment, if necessary:'

4; Rel1)Qve the wheel, and tire assembly.

E6473-1A
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1~-09-12 .Axle, Integrai Carri~'r"';:"'Ford ·to.25 Inch Ring. Gear 15-09-12

REMOVAL ANI;) INSTALLATIO'N. (conti~uedj

5. Remove .brake :. drum. If ;equipped, ,.push-on
'(she~t . m~tal) drum, retaiher nut.s·;· m~y .be
discarded. " ~,' ,

NOTE:' Push'~on retainer nuts are, used f~r; shipp!rig -' ~
p-urposes··'only~~ar:'d'(.have ':no effect or;-· vehicle'·
function. '.'.. . ~. " .

..'..... ,..

'.1.

6. 'Rem'ove the eight 7/16-inch axle shaft bolts
.. and .remove the axle shaft. . ,: .

(I f

( .

~ . " ~-" . .~" '

. .:?~~ .•.

. ...
.". .

....

~

.""

. ,.

"'!', ,.oIl"

. '. '~6474-1A

" -'.

.. \', ' .

.... ;:.... .. .: ..-.....
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15-09-13 A~le,lntegra-1 Carrier~Ford 10.25 Inch Ring Gear -15-09-13

REMOVAL- AN~ INSTALLATIO:N (Continued)

7. "~Install Hub· Wrench T85T-4252-AH so that the
_drive tangs of the ·tool engage the four slots in
the..hub nut. .

"CAUTIO":" The- hub "nuts are right hand 'thread
(right hub) and left hand thread (left hub). Each
hub-nut is stamptl!d RH for.right hub nuts or LH
for. left hub nuts.' .' .

SLOT

.. - __ L-.1...£T..~_-.;._DRIVE

. TANG

E8501·18

8. Remove hub nut (counterclockwise for right
hand thread; clockwise for left hand threa~).

CAUTION: Under no circumstances are power .
impact tools to b, ~sedwhen-performing th~se .
operations.

NOTE: The hub nu.t ~ill ratch~t dudng this operation.

.,. "

-HUB
~--- ASSEMBLy

E6&02·1B

9. Install Step Plate Adapter Tool D80L-630-7.

. Ee&03.1A

,1 • •:
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'15·09·'14 Axle, :Integral 'Carrier":';"Ford -10.25. Inch~Bing ,Ge'~r 15·09·14

REMOVAL 'AND INSTALLATION· (Continued)
I - ~' •

. .

.1

.., ....

.....
. .~.

.:--::.: :',
~ ,# ~ •

,. I ~-:.:

"

• ..., .'t

. ~-
~.~.. ,-:. ,. (

i. •• / •. .. .. I,"

..........
: ..... ~. .

. .,." ..... __ ;~ ,;. _·It· ",f. - • .. ..... (.'

• .#.:' . .'.._ .., ,./~>. ::~. ~.. . . ,'.' ~ .
E6504-1A

.. \" ,",. ',.'.-'.?;.
11. Re,r:nove, bub- as·sembiy. ~.. -.;.- _. "-
CAUTION:' Do not dro'r; outer'hlJb~ bearing. .
12.. 1q replace hub ~9il .~se'al,. reter fo HUB

> ·'-,lDlSASSEMBLY AND" ASSEMBLY in' this
Section~

NOTE: The, inner· bearing is located ·behind the·hub
... oil seaL..... .'" 'r"" .... • .- • .,.'~ ,

if" .It •

•, ... \.:.~ .. ", ' ,r,., ••

"f.,A '. i

... ,.:~

Installation ' "'-. '.. '.
1.- Clean spindle' -thorqughly ,after' hub/'removal,

then coat the spindle.yv~tt),ax:le .tu~ricant.
NOTE: Hub bearings must be p'relubed with grease
prior. to installation. Use Long-Life'Lubricant, C1 AZ
1959Q-,B~ .(~SA-M1C75-B) or equivalent
2. Pack each bearing cone and roller assembly

with a bearing packing tool, using lithium base
Long-Life Lubricant, C1AZ-19590-BA (ESA
M1C75-B) or equivalent.

;
.I '

r,:'. ',:: .

E8505-tA

: • .i

,.' ~. '; ~ ~ .. I' •

COAT SPINDLE WITH
AXLE LUBRICANT E&606-1A

DAVE GRAHAM INC. - 2012 
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15·09·15 , '~xle.~,lntegral'·C~~~.ier-Fo~cI" 10.~'2~ '~n~~,Ring Gea~,.. '.'

REMOVAL, ,AN~ INSTALL~T,ION (Continued) . ~.: ~ '. '. . ; .

3.': Push ~ub'and hub C?uter bearing on,to,spindle.
NOTE:lnstal,ling -;the hub ,in this m'anner cau~",es the
hpb ',outer beating' ..'tq '. act .as ,',8 {pilot. ,making the
installation easier~" " '. ' ,-' ',~ .' .. "

;.~. i

oj , .; I ,.

, :. ....~ ~ ..

..-." ..
-. ~'. .

' ..:' ~~ .,- .

.. " ....

E6607-2A ,

~ -. '~:~",

.. "," ~. '1."

' ........

", \ ' >!

"", -0 .... ~

'~ (,

I> .-- ;:". ~
.;.. t.,

.,., ... :,:...~.

<

4. In~tall the hub nut on the spindle". Turn hub nut
clockwise for right ,hand ,(RM) thread,
counterclockwise· ,for' h3~.t hand ·(~Hr'thread.

CAUTION: Make"sure'the tU:Jb'nuf tab' is 'located
in the keyway prior to thre'ad engagement.

.. ') ,f

'0" •

, '~SPINDLE

HUB '
,ASS~~~LV. . KEYWAY'

HUB
,,>" NUT~,;:'~ ;':

r~8 ,

RIGHT HAND THRE'AD •
(lNSTAL~ CLOCKWISE)

. ~ ...

.f".''''.'

E6508-2C
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1S·0~~16· "
to

Axle, 'In~egral Carrit;!r-Ford 10.25. Inch· Ring Ge~r' 15·09·16

REMOVAL.AND INST~LLATION (Continued) ,

5. fnstall }Hub. 'Wrench Tool T85T:'4252-AH on
. spindle., .
6. . Install torquewranch and tighten hub nut to

75-88 N· m (55-65 ft-lbs).Rotate hub
occasionally while' tighte'ning.

NOTE: :Ttie hup n,ut will rat~het as..tor"ue is applieq.

~ . .. .

',7." Af~er" tightening to: specification, ' (75-88 ' N· m
[5,5-(55 rt-Ibs])" ratchet. back five (5)' teeth or
notches on the hub nut.'Fiv~··(5) ",clicks".must
be heard during this operation in' order to nave
p~rtormed .it correctly. .~ "'," ~ ~ ,

HUB
WRENCH

. AFTER TIGHTENING TO 75-88 N·m
(55-65 FT-LB) RATCHET BACK (BA'CK OFF)

" '5 NOTCHES ("CLlCKS") , ',~ ,:, .-
NOTe: FIVE' (5), NOTCHES'.;.. 118 TURN ' "

.. OR 45DEGREE~'.

f

f .;

HUB' "
WRENCH
TOOL
T85T-4252-AH

, ." ... ~ ,'.

. .,... .

,- CAUTION': THIS·OPEAA11ON PiCTURES A
RIGHT' HAND, THREAD NUT BEING ' ~'

, nGHJENED. REVERSE THIS PROCEDURE ",
" FOR LEFT HAND THREAD NUT. .

• .1

E6509-2C

8. Inspect axle shaft O-ring seal for cracks, nicks
or'~ear and ,replace if requir~d. "

9. 'Install the: axle,l,.shaft.

10. ,Co'at the thr~adsd.f all eight (8) .axle, shaft
retaining b~~ts with'~o~tite ,or equi,valent,.

11. Instalt,ahd tighten axl~ 'shaft retaining bolts t;Jntil
they' seat. ',' .. ' ,'",.', " ~ , '

"",' El51G-2A
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15·09·17
, ~

Axle;, Integral Carrier-Ford 10.25 Inch Ring Gear 15·09·17

REMOVAL AND INSTALLATION (Continued) "

.NOTE: Before removing. the differential case, check
the' ring gear runout as described under In'spection
Befor.e'Disassembly in the Cleaning and Inspection
portion of '.this Section~ If ring. gear runout exceeds
0.1 O~ mm (0.004 in,ch), the diff,eren~ial case ,and ring
gear "must b~ removed to perform the Diff~rential
Runout Check. The Differential, Runout Check' will
isolate 'the ca,!Jse of excessive Ring Gear Runout.

NOTE: Prio~ to installing "drum" adjust brake so that
brake diameter. is 0~762,mm' (0.030·inch) 'less than
drum diameter.

CAUTION: Remember, the last ,step of this
-procedure is to tighten the axle shaft bolts to
specification, afte.r the wheel lug nuts have been
tightened. _ '

12. Install brak~ drum,.

'13. Install wheei',,:and' ~ire assembly.
, t.'

1'4. Loosen filler plug~ if axle lube, begins to seep
dut~ retighte":l fiJler. plug. If there is ri~) lubricant
seepage, remove filler plug and fill to .,bottom of
~iller plug, hole with :sp~cified lubricant

15. Wipe particles off ~f magnetic fill plug.

16. Install filler plug and tighten to 21-40 N:'m (15-
3.0.ft-lbsr

1-7. Lower the vehicle.

18. Make brake adjustments if 'necessary.. ' .

1~f Tighten 'wheel lug nuts, Single, 'Rear Wheel'
(SRW) 'anq/~(Dual-'Rear Wheels"(DRW) to 1~O
N· m,.(14.0 ft~lb~);. ,,' , '.~.; .

20. Tig'hten (8) ~xle' shaft .retainiIl9" pol.t~· to .8~-108
N,· m'(60-80 ft-Ibs). ' ' - '.. ', ..

, ,
E4707·1C

E6611·18

Differ~ntial Case and Drive Pini'on

Removal ,

1. If not removed, remove the axle shafts as
de'scribed in this Section.

2. Mark one differential bearing cap to ensure the
caps are installed in their original positions
during assefTlbly.

CAUTION: R'ight and left bearing caps must not
be interchanged.

3. Loosen the differential bearing cap bolts and
bearing caps..

NOTE: The direction of triangles on b~aring caps
must, be noted. When re-assembled the triangles
must be pointing in the same direction .(out-board)
as before removal.

. TRIANGLES CAST
" INTOBEA'RING CAPS

E4763·18

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



15-09-18
. ., .

A~I~; Integral Carrier--Ford ,10.25lnch,'Ring :Gear . -, 15-09--18,

REMOVAL AND INST~LLATI.O~ (Continued)

t' • • 1.· •. ·•

',> --"
, " ~. ""

,~. . 1f 'required remove th~ excitor 'ring: with a' soft
. , -," fac~~ hammer." Discard the' excitc;>r ring: .', .

4. ' ~ Pry the' ..differential .case, bearing. cups· .and.
.shims 'out until they are loose." in, the bearing.,
caps. Remove the bearing caps ancf'remove
the differential assembly from 'the carrier. '.

CAUTION~ Whe~usir'~lth~prY·bar:pl~c~ a wO~d
'block.between th~ pry bar and the" a.xle hO!Jsing
to pro·tect the machined surfac~ from, damag~.

;.... .. . ..

WOOD BLOCK

E5870-1A

: '

. ~. :"- .......: '. ;;.

, ; r

... ..~, ~

~ .;.. ~ : .~. . .

... I. ~:

'0 ".~
.' .... r

:'.'. .,'

. ,',

EXCITOR
. RING .•

. E7206·1A

5. 1.1 required, remove the bolts .that attach the- ring
gear tc;> the diff~rentialcase. Remove the ring
gear from the case by striking at alternate holes
around the gear. . .

·CAUTION:.Do ·not -damage' e~citor ring~ when
removing ringgear.~lf.excitor-ring iS,removed, it
must be, replaced wi~h ~ ne~ one.. ,

' ....

7,: Mark, the driveshaft if' relation to ihecompanion
.fla·flge...~ Rem:ove'. th~ drive. shaft-t9~~xl-e~

cqmpaniQn flange U-bol.ts arid n~ts. ,R~.move'
" the.driveshaft assembly.

DAVE GRAHAM INC. - 2012 
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15-0,9-19 AX~le, ~1~te9ral' eafrier~F:ord ·10.2~"lnch Ring Gear 15~09-'19

REMOVAL ,AND INSTALLATIO~ (Cont~nuedl
_.: : ,_ <t:..'....".

8.' ' Install,:Holdrng,j~tool';'" T57T-485~"~B," .c'n the,
.'! 'I",companion, flange, and, remove :the ,pinion nut.

E5874-1A

PINION SHAFT'
THREAD

PROTECTOR
T8ST-4209-AH

10: ":With a"soft-faced hammer, drive the pinion out
'of the front bearing'cone.and remove it through

, the, rear of the housing. . ,

'> If availa,ble,' install Pinion Shaft Thread
" ,Protector, T85T-4209-AH on the pinion threads

and drive the pihipn from the housing.. '

~1·1,..~em~ve th~.'d,ri~~ pini~n'oil, seal. .

CAUTION: 'Use care n'ot to damage s~al ~ore in"
housing.. ',.

',". #>

Es872-1A

~", COMPANION '
.~.' , " .'~ , FLANGE

,',
. .-' ..... ~ ~

.... :~ ....
PULLE'R '.

"D80L~1002-'L' , : '

"'HOLDING TOOL·
·T57T4851·8 -:

... .,. ...

~ 9. Remove' t.he companion, flange using Pull~r,
."\ .: ,~:D80L- t002~L' 'or equivalent.' Care' 'shoLJld be '

, 'taken not to allow toe drive pinion to fall from "
, ,the;,t:l~u?,in~. "', ,:

NOTE:' Scribe a mark on,the companion' flange' and
, pinion stem and' align the marks when, reassembling..

,........:: ':- ~':<;.. :.'" . .... ~' ,'. -. ;' ;', ." .'oJ ~,~ ,

... -~ , PINION
STEM

PINION
OIL

SEAL

E5875-1A
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,15-09-20 .' Ax,le, Integral Carrier~~ord 10.25Jnch\Rir:-g Gea'r :.1'5-09-20

, .

REMOV,AL AND INSTALLATION .(Conti~ued)· r- , .•.'
\. .. ) ~ ..I, .... ...

............., ..... \ ..
.. 't." -1, ••

.12.. Remove, oil slinger -and ~ront ·pini.on bearing
from, aXle'ho~~ing.:' . '. ,..... -{-.

.-14. To. f~emove the pinion ~~rear:' cone and roller
~ bearing assembly, 'use.the .pinion Bearing.,Cone '
"Remover~ T71P-4621--Bor equivalent, as
shown.. -

.. ',. ~ .... 4· =

,. 1

. • • !<~/.' ~ •

, .

.'

BEARING
" ,CONE

SELECTIVE SHIM

.'
..9RIVE. PINION :'~ ~

11: , . ~ .

.:.1;5'.. Remove,' the' ',·sele~ti·J~.~,·: shim' :fro~ the' 'dri~e
,. ;, , -:' p'i~ioQ. ,'. : " : ,.i . • . • '~', ..-':' ~"'-~' :" .. ,:~;',

,NOTE: Measure the shim, which is founa un'dar the'
be?~ing, .cone., .w~th ,a microm~ter and. record' ~the
thi~kness... (as.a, reference to "b,e> cOJJ1pared "to ,'the

.~ ~him .gauge reading prior to iristaJling the bearing).

,16:' :Fordifferential case disassembly proced~resl
. . r~fer.· to .Differential Case~Disassembly:,and:

'Assembly ,ih this Section. ~ . .

.,,,. i,- .

E5a77-1A

13. NOT~: ;90 nqt remo.ve the pinion 'bearing Cups
. from the carrier. casting unless the cups are,
damaged. ' ' , ,

" If the' pi~ion be'aring cup's: are .to be' re'placed~
- ',~ ta'p" alternately (with' 'a brass drift of suitable

, lengtti) on tn~. opposite sid~ ,of the cups during
rem,ovaI to prevent- cups from cocking in the

-castin"g.. ' ",," . '" . ," 1', '.

E5878~1A .'"

I.
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15-09-21 AXI~,'lrJtegral Carrier-F.ord"10.25,'lnch Ring Gear 15-09-21

REMOVAL ANDINSTAL~ATION(C~ntinu~d)

.' 3.,., ~ Rotate ~ssembly, to insure 'proper- seating. of
. -, differential bearings.

4. Check the runout of the'differential case flange
with a dial indicator TOOL-4"201 .. C or
equivalent. If the runout is within speCification,
(Max. O~003 inch), install a new ring and.pinion

.. gear:t'·.If the runout exceeds specification, the
-ring gear is true and the, trouble is·due to either a
damaged case or bearings. Visually inspect the
bearings. 'If bearings are not damaged, replace
both the .. case· and bearings. Recheck the
runout w,ith new parts (case and bearings).

5. Install new differential bearings on the' case
hubs using Replacer Tool,' D81T..4221 ..A or
equivalent and install the differential assembly.
in the. carrier without the ring gear.

NOTE: Press against the bearing cone only.
6. Check the' case runout again with the new'

bearings. If the runout is now within limits, use .
~he new bearings for asse,mbly. If the runout is
still excessive, ttte case is damaged and shoulc;i
be replaced.

E5879·1B

DIFFERENTIAL' ,,~' .'
BEARING.

,\-

Differential Runout Check
If·the'ring gear runout check (before disassembly)

exceed~ specificati~n~,the cOr:'dition may be caused
by a warped ring gear; a damaged'case,·excessively
worn differentia,l. bearings or foreign material
b~tween mating surfaces (b-urrs;.shaving~, etc~). To
determine ,the CaLi$~' qf excessive r.unout, 'proceed
as .follo~s: ',.....' 'A'" ~.:.- _ ' .' ' • ,,' ,

1. Remove the diff~rential' c'ase t from the axle
.-;housing '(ref'er' to~ Differential case and· Drive

Pinion Removal in' this Section) and remove the
bolts that -attach the ring gear to, the differential
case. Remove the ring'gear from. the case with
a hammer and a' drift. -' ' , .' .

2. Install t~e dif'f.~rential as~ehlblY" incl'uding the'
bearing cups and shims in the axle housing.
Tighten the· bearing cap bolts to 109-12'8 N· m
'(80-95 ft-Ibs). " . ,\

1" ff/

(!)

. ROTATE " .

E4740-1A
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15·09·22 Axle; Integral:Carrier---Ford 10.25 Inch Ring 'Gear

REMOVAL AND INSTALLATION (Cont.inued)

• p .~. • ,.

(' :.-

Front :~~d Rear ·pinion Be'aring Cups
h'stallati~n., '. : . .. = .' ,

1. :. :Drive th'e front pinion. bearing cup into the
housing.' using Pinion Bearing' Cup .Installer
(Front); .T85T-4616.;AH and· Driver. "Handle,
T80T-40QO-W. ", . ". ~.

-===

.. '
...... ' .

) ,-.:' -" ..
.', PINION '"

.~ . BEARING .~

. ,'. quP .
. -,NSTALLER --......_--

T85T-4616-AH

:'1

1"_'

, .
- ~

2.. '. Qrive 'the' rear' pinion bearing' ··cup < into .toe
housing using Pinior:'l. Bearing Cup In~t~lIer

(Rear), D81T-4616~~ and Driv~:Handle, D81L-
4000-A. ' '" . : ~

-,''.. . ~ ~

PINION BEARiNG
CUP INSTALLER
(REAR')". -:

. D81T-46~6-A .

3. Make sure the cups are p~operly seated in their'
bores. If a 0.038mm· (0.0015 inch) feeler gauge
can be ..inserted betwee'n a cup and the bottom

.·of its bore at any point around the,cup, the' cup
is-not properly·seated. Whenever the cups are
replaced,. the cone··al1d roller assel1)bly should '

. als,? be replaced.' " '.~. .

...:;

.. ;....
.....

J ,
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.15·09·23 Axle', ~1.ntegral:Carrier--Ford 10.25 Inch, Ring ~ear 15·09·23

REMOVAL AND INSTALLATION (Continued)

Drive, Pinion Shim S~lectio"

1. Individual differences in machining the carrier
casting and the gear set anq variation in bearing
widths require', a shim betw~en the pinion rear
bearing and pinion'~head"indrder to locate the
pinion for' correct tooth ,contact with the ring
gear. - "

'~ Vihen .replacirt9 a ring and ·'pi~ion".gear', the
': '. 90rrect shim 'thickness, for the new g~ar set to .

. :~ ,:: be' installed' is determil')ed, :by the ~fo,lIowing

procedure using the tools listed below: ". '-,
2.:' >Assemble~" the appropriate aligning adapter,
:" gaugedis'c and 'g'auge'block: to the screw.",.,

, "I

GAUGE
BLOCK

..... ;.:. ,.

-' GAUGE 'TUB~

, AL~GNING ADAPTER

SCREW

GAUGE .~,

DISC

REAR PINION
: BEARING. '...

,.FRONT
PINION

.BEARING

HANDLE" "

T' .' ~. ..

•• t ••
; .

. t-t

., TOOL ASSEMBLED

." ."

E5885-2A

';? ':

. .
..... '

REAR'AXLE'PlNION DEPTH GAUGE TOOL-
Tool Number- ' '. :Description .

T8ST-4020-AH1 Aligning ,Adapter

T80T-4020-F43 Screw

T80T-4020-F42 Gauge Block

- T76P-4020-A11 '.." Handle

T8ST4020-AH2 . Gauge Disc ?

\~ 081 T·4020·F51 Gauge Tube ;
" ,

'., :*The·Tool numbers shown in column are part of Tool kit ,
. T79~1°~O;'!': . '

• .J ...

" ~ .,J.' '.

, ,.:: ~ .: • 1 " '
,',").

• t ~.. ' • ~,

3., Place,ttle rear pi"1ion-bearing'(new, or used if in
good condition) ',oVe.r the' aligD.in9,~ool. and insert
it into the··rear pinion bear~ngcup.of.the~carrier.

Place the front be~ring into the' front bearing
cup' and assemo\e'.Jne tool handle into the
screw. Roll the assembly back and forth a few
times to seat ttje.:bearings while tightening the
.tool ha[ldle by hand. TigHten the tool handle ~o

27 N· m (20- ft~.lb$). .
NOTE: The gauge \block ~ust be off-set (45
degrees) .to obtain) ~i1 ,acc.urate reading.

~' !,

~'.~- : ..;- #

, ,i. $

"-. '

PINION DEPTH
GAUGE BLOCK
T80T-4020-F42

E~1A
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15·09·24
, ,

Axle, Integral' ·Carrier-Ford1·O.25 .In,ch ~ir"g .Gear 15·09·24

REMOVAL AND INSTALLATION (Continued)

4. Center the gauge' tube into the differential
bearing bore. Instal,l the bearing cap.s and
tight~n the bolts to 9p-t15 N·m (70-85.ft-lbs).
(Caps ,are t.o Qe installed with .the tria:ngle~

pointing out~oard.) .

Utilize Pinion Shims, as the gauge -.for .shim
selection. This will minimize errors in attempting to
stack feeler gauge stock together· or sirt:lple addition
errors in calculating correct shim thickness.

.NOTE: .Shims must be flat. Do not use. dirty, bent,'
nicke.d or mutilated shims as .a gauge.

It is important to feel a .slight drag on the shim for
correct selection. Dono~ attempt to force the $bim :
between the gauge.block and the gauge tube. This'
will minimize selection" of a' shim thicker th'an
required which results in a deep tooth contact in final
,assembly ,of integral axles. . -

'. 'E5887·1A

I- ','

SHIM

BEARING
CO'NE

AXLE BEARING
SEAL PLATE

• T75L-116S-B,

., .

. ' ......._------.----------------------------_-.-.
, '

,,,,:6. Che.ck~splinesonthe·pinion stem to be sure
, th~y' arefre~' of 'our'rs~ If ,burrs are evident,
remove them by using a fine crocus cloth,
working in a rotational motion. Wipe the pinion
.clean. ' ,

7.. Place the collapsible spacer on the pinion ste'm
...ag..ai~st the pirii~n" st~m .shoulder.' .

5. Place the .selected shim(s)· on the pinion, and'
'press the' pini"on 'bearing cone and roller
assembly until it is firmly seatE;ld on the 'shaft ' .
-using Pinion Bearing.. ·:Cone Replacer, T85T- "
4621-AH and Axle Bearing/Seal Plate, T75L-
1165-B. '. ~ .'.

, NOTE: T~e 'sam:e r.ear. pinion bearing 'used in'~his
procedure must be used, in, final assembly' of the
axle: '." .

" .

NOTE: Be s·ure.tn~t pre'ss load is not applied to the'
bearing 'c~ge. . ,

• >

, .

" '~:,.~E.,AR
~fA.RtNG .

" ,E5889-1~
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~,~Axle, Integral Carrier~Ford ·10.251nch:.Ring Gear l5·09·25

. R.EMOVAL A'NO 1~~tALLATION (Cont~nued)

.. 8. ·Install the frqnt pinion bearing and oil slinger in
t.he housing pore and install the pinion' seal on
the Pinion SeEd Repla~er, T83T-4676-A.

) .

i"J"

. . . . ~" ...~
~i. . . '"'..... ~ ... '

PINION
~--'S~AL

.' PINION SEAL
~ --- REPLACER'

: T83T-4676-A E5876-1B

9. ' Clean the oil seal·,seat:surface. Install the seal in
the housing bore 'usfng Pinion' '~eal Replacer,

.T83T-4676-A. Coat the lips 'of .the seal with
. Long-Life Lubricant,' C,1 AZ~19590-BA (ESA-
. ,·M1C75-B) or equivalenl. :" .

,CAUTION:lnstallatioriwithout' the :pro.pe'r 'tool
rn~y result,'in early' seal failure~ If ~eal be.comes
coc,ked during installatio~,·remo.v.eit and install

· 'new one. . .,;." .

\

4 .'

". ",' " ".

E5891-18
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15-09-26 . 15-09~~6

.REMOVA·L.}~ND.INSTALLA~ION .(Conti~ue'd) .

.10 From the .r~ar.·o!the· axle housing, Jri.st~11 'the
. arive pinion 'assembly (driye pinion, ':s;him(s),
.. ' rear bearing c9ne.. arid. roller, and collapsible

spacer) into' the: h,?usfng pi.nion. st)af~ bqre.··.
. ~".~f' "I .. : ~ .,' ~ . "\ ,'# -91 I. . <f', ••. ".

~. ,

I :~

'. ;

/ .

• ...,.~ ..~........ r

.. ).,'i, "f

."'.: : \

,',

.~. ~. "..:t- . : ~...

E5892·2A· .
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, .

- A~~e, ~:I~tegral. Ca~r.i~r--:F.~rd '1 O.2? "nth. ,Ring' G.,ear

REMOV~L AND INSTALLATION (Continued)
• ; ~ ~. ,.~ - 01> •• '" .... ." -." •

.- ......

VIEW.'A,

't'

.... ~.. -:'

.;NOTE; If a'n~w companion fl~nge is·:being;in~·tall.ed,
·disr.$g~r.~ the scribe mark on the pinio~. stem..
NO.IE: :.~The· compani9n flang'e :must nev'er, ,be
bamme~ed on or instan~d with power tools:

COMPANION FLANGE
. REPLACER . '
T85T-4851 :AH

f, .

.11." Apply a' "sm~II:, ~un'9~nt .'6flubricant' .to the
companion flange sh'aft spli~es. Align the mark'

. ,on the companion'flange'.with.thec·mark on the·
pinio'l stem. ':, .' .' . '

With the' drive pin'io'n in plac~~ in '·the: housing,
,'. instalf.companion:. flange us·ing ..~C6mpan-ion

Fta~ge':ReplacerN, .T85T-4851-AH, O(~~q~iValent.
.. ~ ,; ~

! "

: ..

.....

:'.1
'r'

'L.·

12. Hold:' the compan'i<)r1'· flange with Companion
, .Flang'e"' Holdin,g ..T901;'157~T:.48:51-B or

. equivalen~ while tighte,hing the ~Lit-. .
J " "Tighten the. pinion ''rll.it''(minimlJm tqrque 01'217
" N ··'m or 169 ft-Ibs);. rotati~g~ th~ pinio'l occasionally

to insure proper bearing seating. Take frequent
pinion' bearing ·torque preloa,9 readings until the

. . orjginal recorded preload reading' is obtained by
ro'tating ,th~ pinion Wi~h -an N'm (in-Ib)" torque
wrenc~. '

·,'.1

• I .:~.; '.

#""::;.: .~"'...... .l!

,'. <. "
I ~ ; ·;'"i:~.; ~ .,'

. E5894:1A :,
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REMOVAL AND INSTALL'ATION '(Continued) 0

t5-0.9-28 ,Axle, Integral Carrier~Ford 1·O.'2~ :Inch Ring G,ear.

.:- ..

'. If the ..original· recorqed ~ preload ',is lower.,· t~ao'
s'peci.fication. (Q~igin~1 rbeari.ngs ..~-1.5 N,·rn. ,(8-:'14
in-Ibs]; new bearings 1.8-3.3 N· m' {16-29 in-Ibs]),
tighten ·to specification. ,If the preload is higher th~h
specificatio'n, ·tighten to ~rigina'i reading as recorded.

: Under'no circumstances should:·the, pinion' nut 'be
backed off to reduce .preload. If reduced 'preload 'is
required,'a new collapsible pinion spacer'and pinion.

, nut must be installed..~,. " o. . ;".".-
..", " .~- ."'.

.,- ...,.!, ' ..
'. - "/. # ..~

.~ i!~:oo 0 .{ .1, I.

.~ "'''~.. '.... -

PINION:~EA~I~G °r9RQ~E
.: PRELOAD ,CHECK '

.': .....
TORQUE WRENCH",,''; ': '::;'

(INCH POUND) . .
I 0,

o,E589s-1A'

~; ..

, ,r

• 0 13. Align :tab 'in:'excitor ;ring' wah slot in differential
case. Start two ring gear,bolts through the case ',~:,

. into the' ·.ring gear to ensure case. t,o ring gear. ' ,
bolt hole.align'ment., . "

, ~

' ..
,. \,,,:.

~ ·CAUY'ION: T~ibv on excitor ring must be'_ligned
, with slot it1 differential case. ' ._. " -,'. .

o ~ ; '. ';','. • • _.1 .• , 0 •

.0 ' ••.•~•. ,'. .:, •

t.......

RING
GEAR

.... : VIEW A

EXCITOR
RING

DIFFERENTIAL ..
CASE SLOT'
,. . _. '-VIEW'A

'.- E7207·2A '

"'.

14.. Press 0 the e?<citor' ring and ring .gear ·qn the
odiffereritJal case. Th~ ring ge~r acts as a pilot for
the exc.itor. ring. Apply ·~hreadloc.k,·.and Sealer, ,
EO'AZ~ 19 q54~AA'. (ES E- M 4~G 204-A) or
equivalent t~ ring ge'sr'bolts'and t~g~ten to .135-
162 N·m (~qO~120 ft-Ibs). '"

~ ,

,,'

J
•• ·f/i·

,',
,t f ~'

••• 1 \'

, ,~ .

.~

or
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15-09-29 , Axle, 'In~egral:Carri'er~Ford 10.25 Inch Ring Gear 15-09-29

~EMOVAL AN'O INSTALLA-rION (Continued)

15. With pinion depth s~t and.pinion installed, place
differential, case ~ubas.sembly (with ring gear, '.
excitor ring, ,thrust. washers, side gears,'
bearings and cups) in: carrier. ' .

• , •• 't ~ ~ •

E4749-18

NOTE: To simplify installation, fabricate two
differential case retaini'lg straps from metal stock as
shown. Thes'e retaining straps will prevent the
differential from falling out of the housing.

Attach the straps at the 1"1 o',clock and 1 o'clock
'positions in the c'over bolt holes; InstaH bolts'- and
rotate straps to contact the bearing, cups. Make sure
access is available for shim installation.'.

1~·-------5.4 INCHES,-,---------~~I

E5896-1A

16~ Install a 0.265 inch shim on left side.

0,265 INCH
SHIM'

E4750-1C

1,7. Install left bearing cap and tighten bolt's finger
tight. '

.~- " \

:\\\,y~i :~(~:;i

. ..... . ~-' ~:' ,
.,·•.. ····i····.
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15-09-30 AX,le,lntegra'I,Cartier~ford'10.25 Jnch ',Ring ~ear 15-09·30

. .

REMOVAL AND INSTALLATION .(Contin~ed) ( :'..... : ~ • "-J'" ...

21. ~·Check ring gear.and. pinioR ba'ck1ash with.a Dial
. ·..'Indicator, D78·P':"42.01'~B:, " .."

If th~·backlash;is':d~o08-b.·015.inch (0.0'12-0.015
inch preferred), pr~6eed to'~Step 27.' ",

If the backlash is· zero{~proceed to Step 21.

If the b~ckla~h-i~, 0.00.1-0.007 inch or greater
. '.. than 0.015 'inch, proceed to Step<23,.

. :,.,

, E5897.1~
>\ '''~ .... • \

E4752-1A

19. Install right side bearing cap and tighten bearing
cap, b91ts to ~5-115 N· m (~q.-~5 ",f~~IQs).

~ ..... i . ,_. . . \ f • ~ .. " ' .., ','''; _...

18. Inst~1I progressively larger shims onth~ right,
side until the largest shim selected can be
installed by hand.

NOTE: A,pply pressure towards left side to insure
that the left bearing c.u,P is seated.

'22~ If'a<zero' b'acklas'h eonCJition occurs, :add 0:020
inch to'the rlght'side and subtract'·0'.020·in·ch
from the left side. '

TRIANGLES
OUTBOARD

~ ._-----,-, .

'-',' . E4753·18

.,. ". .~

: ,'\. # • .. • .... ,. ~.. ...

SUBTRACT
~O.020 INCH

~ .
., .

20. Rotate assembly ,to' i'nsure f~ee rotation.

E4756·1~

E4754·1A
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15·0~·31 Axle, Integral Carrier~Ford to.25 Inch,Ring Gear 15·09·31

REMOVAL AND INSTALLATION (Continued)

23. Recheck backlash. ,

': If backlash is within,sp'ecificatjon, go ~o Step. 28.

". If backlash is".not Wi!hin~pecification, proceed
, , to Ste~ 24.,:, ",: :'

E5887·1A

24. If backlash is '0.001-0.007 inch, or greater than
0.0.15, incn,' correct backlash by i,ncreasing
thickness of orie shim and decreasing
thickness of. the other shim by. the. same
amount. Refer to chart for appr9ximate shim
change. '

..

Backlash thickness Backlash ., Thickness
Change Change Change Change
Required ReqUired Required Required

.001 .002 .009 .012

"..002 .002 .010 .014

.003 ' .004 .011 ...014

'.004 : ~006 .012 :016
, .

.018.005 , .006 .013

.006 .008 .014 .018

.007 ' .010 .()1S· '" .020

.008 .010

CE5113-1A

f, -:

1
', MORE .~~~KL,ASH' " ..:" '1r LES~ B~fKL:S~ ~ "

DECREASE (- )INCREASE J -r ) '. DECREASE (-) INCREASE (T J

, FOR MORE FOR LESS' FOR LESS ' FOR MORE
BACKLASH BACKLASH '.. BACKLASH BACKLASH
LEFT SIDE RIGHT SIDE

25. Install shim and bearing caps. Tighten cap bolts
, to 109-128 ~.m (80-95. ft-Ibs).

'\- '. TRIANGLES
\\ OUTBOARD

E4753-18

26. ,'Rot~te, assembly several times to insure 'prope'r
seating of differential bearings. '

E4754·1A

<\~~.~< .
'-';' :;~\.,.:~"
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15-09·32 15-09-32

REMOVAL AND INSTALLA'T'ION' (ContlriU~d)

27.> Recheck·' ·backlash. If ·.backlash ..is' within
> ~pecification, ·g.o toSt~p· 28.. If backlash is not'

·'·within .specific.ati~~, "fe'peat Step ;.24.

Backlash Specification: .. 0~eQ8 .inch .. to .0.0-15'
..inc~ ..Prefe~red.. ~.ange: 0.012 inch to 0.015 inch.

. : ", . . ~

'E5897-1A

29. 'I~stall' bearing caps' and tighten cap',bolts,to
109-128 N ·m (80-95 ft-Ibs). Recheck backlash.
If ·not :to specification, repeat Step 20:

" Install· the ,shims by' driving into position ,with
. ,·Shim· Driver, T8"5T-4067~·AH.

. ' .. ." . .;: ..

28..R~move'bear~ngcaps ~nd '. qol(s.....~Q -~stablish' .
. differentia.I' bearing' preload·,- increas.e .both left '...
.' and" ~ight shim: sizes. by 0.006 .inch~ Make sure '

.~ shims, are:' fully seated' ·and a$~ernbly turns
, . rr~ely. . ~., '.. ~. .

.' /
... / .

TRIANGLES
OUTBOARD'

.. ·E41~3-1B ' .

30.. install the driveshaft in the exten~ion housing.·
Align the.sGribe marks on the axle companion. '
flange' 'and driveshaft .'and -connect the.
driveshaft. -~ " ',' ,:

Tighten attac'hi89 bolts and ~uts to 11-2·Q~·N·~
.. (8-t~ ft~lbs)~ "., . . ""

-:':31. I,nstall the ax'ie shafts and axle housing cover as
... . described under Axle Shafts in the Removal

, and Installation p0rtion ,6f th~s Section. ,

E4758·1D

'INCREASE
SHIM ,BY

+0.~6 INCH

~ .",

·... ··,NCR~ASE· ,'.
'. SHIM BY

+ 0.006 .INCH

. ... .:....

. ~ ,.',
. ,', .
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.1S-09~33 A~le, Inte'gral';Carrier-Ford 10.2S·lnch Ring ,Gear 1S-Q9-33

REMOyAL AND INSTAL~ATIO~ (Contin.u~d)

. Axle Ho.using. .
~ I

Removal·:-

;. ',' Rai~e' the vehicle" and install" safe~' stl:mds. '
.',: Remove the rear· wheels and· tires. and the

br~ke' drums: ..' .

'2.,: "M~r.k"tt:i~ dri~eshaftaxleend fla'nge ~nd th~ 'axie
companion flange to insure proper' position of
t~e driveshaft during as~embly. Disconnect the
driveshaft from the r~.araxle companion flange.
Remove the driveshaft:

3. ' ;Remove ~xle sh~ftl'(se~i-f10at 'axle) or hub
, . (full-float axle). . ,.'. .". ~ - "

4. J~eril~ve rthe four, 'ret~jning nuts from each
backing, .plate:·' ; . 0:'.:-'. ~., .

.5..·~ Di~bonnect the vent'h'o~e from the vent an'd.the
, .\tent ··from the rear axle. housing.

NOTE: The axle venfis' secured !o the housing
assembly ~hrough t.he brake' junction bloc~ ... :.', '"

- ~.... '

, 7. Remove the hydraulic, brake junction block from
the a.xl~ housing. ,D,Q not open the hydraulic'

.. / br~k~, 'syst~m lines.' ". '. .' --.
.' • ,+ ',. ". •• •

~:- ~ ~ -: ..
.... _ .. 4

E4727·1A:

8.- Support the rear axle housing on a. jack,- and
then .remove the U-bolt nuts. Remove the.
U~bohs and plates'.

; ) ',. ~ ~ ',1 ~ '.'. • "

,",. Dis~o'~,nect the shock :absorbe.r 10\Ver.· bolts
, 'i. from the mounting. brackets 'on, the axle

'hqusing.· "

Remove the 'ho'using' from the vehicle.':
. . ,

. ' . ,f~726·1~

• I;·

'..... -, .

,6.' ' :Disengage th+e ·brake 'line 'from the ~clips' that
retain the line·'to the axle housing and carrier.

,. - ~~'

l)·BOLTS

PLATE

E4730·1A

.:' E4729·1A
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1S~,09-34' AXle/Integral. Carr.ier~Ford 10.,~S'lnch ~ing Gear '1'S-09-34

REMOVAL AND INSTALLATION. (e~ntinued) ", •• '~:r.. ',. ,

I"stall~~ion<· .' , ..'. " .~ :

1.·'Rais~ th~e aXI'~ hoGsingTntopp~i'i,~r{~o ;that the' .
U-bolt 'plates can b.e installedt-' .Tighten 'the

. U-bolt nuts to the ·specification-li.$ted in Sectio~-

~'" 14-31 , Suspension; Rear~LeafSprings. (There
.' ":are differE3ntspec.ifications, depending on the

.vehicl~ ..), " ,r .,,' '.' • ' ' '.

:....
PLATE

4:' . Align the scribE:1 'mar~s .on the 'axl~ c~mpaniol'J 
J,lange and drive'shaft and connect the

, 'driveshaft.' Tighten at~aching bolt~ and huts to
: j ~ -20' N.....m:~(~-·1 ~ ft-Ibs) .. ,.,. . ':'j' :.)

5.~i~stall the br~Ke drums.:' . '-::. ': ... ,

6.· /In~tall the WDC3el and tire. Tightel1 th~"wheel lug
.:. '::\'. huts' to specification. Install the whe"~I_·.~qvers~

.~,.;,... ;., .... ',: .' ,.> :', ',' ,.. ' . ',~' '.,.~;: ,; .
~ ~ ',>:' :' '. L_~ .~~: .~.,.

E4730'1A

E4728·1A

3. 'Insert'the vemt fittir:tg into the hydraulic jun.dti6n· :
block· .and positipn the .assembly, over th.e .

':'housing .ven~ hbl~. ·· ..Hand 'start the vent' fitting"
and. tighten t~).20N ~'tm (15 Ibs-ft). . . '" ....

Position the brak~'lines to the axle hou:sing and'
secure with the retaining clipsafJhe fight hand .

. axle tube and vent'.~i~ting through th~ jun~ti~r:'" ..
block.' .:

;; .. ,

Install the brake packing plates 'on the axl~,

housing flanges (no gaskets required): Tighter)' ,
th~ attaching bolts to 68-115 N· m (50~85 ft-Ibs)·.

' ..
, R~~r. Antilock'~Brake Sy~tem.Sensor "
. ~,~ . . ... , . . . . .. ,. - .

Reina.val

'1.,:~~move - Sensor. Hold Down Bolt. Remove
.' '. ·...~'sehsor.

·.2.~·:2;ea~ axle mounting surface,' using caution to
prevent"dirt.. fro'm entering".axle housing.

Installation'

1.'· '}If 'new sensor is to be"installed,.lightiy lubricate
'O-rir'1g with rnotoroil.

. . .' ':a·:. .Firmiy" grasp' sensor' at' sides (do"not 'install
.,'... ,'by applying force on connector) arid pu$h.
, .jnto axle·.housing, aligning mounting flange

. ho~e ~ith·.~hread~q 'hole·in axle housing.

. b. Install'Hold Down Bolt and tighten to ,34-40
N· ~ (25~30'ft-Ib) .

. 2::~" Ifold" sensor 'is'to be reinstalled, clean and blow
, .. '~"'off metal p~~ticl,~s using ~hop air. , .

'.'_: ··a~ ..~· Remove:'and replace'· O-ring with a new
, . O-ring:, .',"~ . .' '. '

'. b..· ApPlyaJ,igh~ fiim of motor oil to O-ring.,

" "c.' 'Firmly g'rasp sensor at sides (do not install
,-- ',' . by 'app'ying' f~rce on connector) and push
'~. "into axle housing,~'~ligriingmounting.flange
../ ,', hole· with threaded hole in axle' housing:

f·SHOCK ABSORBER
, LOWER BOLT

AND NUT

Connect-the shock absorber lower bolts to the. ':
mO'Uriting' bracket on'·the aXlefhousing. Install:'~
the attachin'g hufs"and tighten to-:th··e·.
specification lis~ed 'in Se·qtion ·f4·~31,. ,:

. SusP.~Xlsion! Rear~Lear Springs~', '; ; ...

2.

. I
..... : /

• !~ I

,"1-::"
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,15-09-35 'Axle~ ,Integral Carrie'r-Ford 10.25 Inch ,Ring Gear 15-09-35

REMOVAL ,AND IN'STALLATION (~oritinued,)

E7209-1C

, ~

E6001-1B

DIFFERENTIAL
..------- BEARING CONE

AND ROLLER

!o+---PRESS RAM

" .

Assembly,
1. Install differential bearings on the case 'hub's

u~ing. Differential Bearing Cone Replacer,
QS'1 T-4221 -A. .

NOTE: Press against the bearing cone only.

.... .~~

'AXLE,
- HOUSING

f/jj) ..

d. Install Hold -Down 'Solt and tighten .to 34-40
'N ·m '(25..30 ft-Ib) ...,. '

,DISASSEM~~Y 'AND ASSEMBLY

I, Differe,ntial 'C~se

Disa~~er1Jbly .

- 1. it' required~, remove ':th~ rin'ggear'~, exc(tor ring,
'; , siqe gears, pinioD"gears and ~hrust washers.

2. ' Remove the differenti~1 case trom the,housing
~nq remove' the ditferential bearings f~om the
?ase using Puller, D80L-1002-L or eq~ivalent.

PULLER
D~OL-1 OO~-L

, 2. Press, the ring gear and excitor ring onto the
differential case, and install the attaching bolts.
Tighten ,the bolts to 135~162 N· m (100..120
ft-Ibs).' .

CAUTION: Before performing 'this Step, refer to
ring gear/excitor ring installation procedures in
this Section. '

Hub-Full Floating Axle Only
,Disassembly
-l. Install hub ~n soft jawed vise.
2. Remove' hub seal.

HUB
SEAL

E6513-1A
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·15·09·36 Axie, Integral Carrier---Ford·10.25"lrich Ring 'Gear 15·09·36

, DISASSEMBLY AND ASSEMB~Y (Continued)

3. R~move hub i~ner :bearing.
1 ~ r ' •••••~ t

E6514-1A

4. Re-position-the hub in the vise and remove t~e
hub inner ,bearing cu~with: a brass drift. "

CAUTION: Make sure hub is secure in vise. ". ,(

",", ..

i .~

.. ,

5. Re-position the hub in the vise and remove the
hub' outer be~ring' cup with a brass drift. '

El515-1A
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15·'09·37 -Axle, Integral Carrier-Ford 10.25 Inch Ring Gear 15·09·37

DISASSEMBLY AND ASSEMBLY (Continued)

.Asse~bly~. .
1. Place the outer bearing cup, in the hub.
2. Insert tool squarely into -hub and strike handle

until outer bearing cup is seated~

CAUTION: Bearing cup replacer must be held
straight during installation to assure proper
seating of bearing cup.

POSmoNI~ cUP

HUB OUTER
BEARING CUP

BEARING CUP
REPLACER

T75T·1225·A

I

INSTAWNG OUTER BEARING CUP

E6S17-2B
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15·09·38 Axle"lnte'gral'Carrier--Ford 10.25·lnch..Ring Gear 15·09~38

DISASSEMBL.Y AND ASSEMBLY (Continued)

3. Place the inner bearing cup in the hub.
4. Insert tool squarely into hub and strike handl~

until inner bearing cup is· seated. .
CAUTION: Bearing cup replacer must be held
straight during installation to assure proper
seating of bearing cup.

POSITIONING CUP

DRIVER
HANDLE

T80T-4000-W

I
BEARING CUP " '
REPLACER
T85T-1225-BH

.BEARING
CUP

HUB INNER BEARING CUP·' ~;!

INSTALLATION!

;.

. ;.:.\ ....

INSTALLING INNER BEARING CUP

.... . ..
.\'" ''\l

.... : - t,

E6518·2B

,. '-. .. ,

,5. Place ~ub inn'er be~ring,· in the.cup. . 6. Install sea'i in hub with Fordlc;>~o facing up.
....

i •

.:--: .

E6519-1C
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'15-09-39. ,;
AXle~.I':1t~.gralCarrier-Ford ·10.25lnCh.Ring Gear 15-09-39

DISASSEMBLY AND ASSEMBLY' (Continued)

7. InstaU'hub oil seal on Hub Seal Installer Tool.

8. Insert tooLwith' seal squarely into' hub.
...~. ..' ".- ," ' . .

"~,
.. r"

,f ...... t ....

'- ,

HUB OIL
SEAL

E6521-1C

, ,,'

..
' .. "'"

'/.' - .

. - ,. ~.. ~ .

. l' ,'''-',.,'

. ".~ .... .. '. :. . .... .
'.

,". ..1' ';'" ~:.' "....

~ . ....." .... :.
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15-09-40 Axle, IntegralCarrier~Ford 10.25 'Inch-- Ring 'Gear'

DISASSEMBLY AND ASSEMBLY (Continued) • : ..;.; '~.4 • \'

9. Hold tool straight. Strike handle until' hub seal
is fully seated (until t09~ strikes hub). .

CAUTION: Install new. seal if seal is. misaligned
during or after installat~on. ., '

'Unitized wheel seals are .standard items on full
floating rear axles:' The unitized wheel, seal
combines the function of a wear sleeve and the seal .
in one self-contained unit with the seat' and sleeve

, . i.:.<su~face inside: The unitized design provides
j~~' ~" "1a?Cimum protecti,on for the sealing surface during

., inslallation .and operation.
~~~.~

~ HUB'
~:\' SEAL

,AXIAL
UP

-:--
SECONDARY

'SEALING LIP LIP -

NOTE: THE FLANGED INNER.METAL PART OF-THE SEAL CAN BE
MOVED IN AND OUT OF THE OUTER'SEAL FREELY. THIS
DESIGN FEATURE PREVENTS IT FROM BINDING AGAINST THE
OIL SEALING UP DURING OPERATION.

VIEW A '

H5Z3-28.
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15·09·41 Axle, Integral Carrier-Ford 10.25 Inch Ring Gear 15·09·41

SPECIFIC~TIONS

. .Description ' .
Torque

N1n (Ft-Lb)

Differential Bearing Cap Bolt " 109-129 80-95

Differential Pinion Shaft Lock BoItCD 20-40 ~ 15-30

Ring Gear Attaching BoltsCD 135-162 100-120.

Rear Cover Screw 34-47 25-35

Oil Filler Plug : - 20-40 15-30 .

Br~e Backing Plate Nuts - E-250, F-250 68·95 50-70

Driveshaft to Axle Companion Flange 11-20 S..15

Axle Vent ' '
20,' , 15

Wheel Lug Nut (Both Single' and
190 ,140Qual Rear Wheel) . -, .

:

'RABS SensOr Bolt 34-40 26-30 ~>"

.' .,
Torqu~' ,

Description j,~ , :.(I.n-Lb) (Ft-Lb)
. ' N-m ~

Minimum torque required to tighte'n pinion - '(160)®
flange nut to obtain correct pinion ·.bearing 217

. preload ..
PiniQn Bearing Preload - (COllapsible
Spacer)
Used Bearings ' . (S-14) ~

" .. 0.9~,l.5

New Bearings - .(16·29) ---
1.S~3.3.

. CDIf pinion bearing preload exceeds specification before .
..this torque is.obtained,- in~tall'~,new ~lIapsible spacer~ CE5904-1C

ADJUSTMENT TORQUE SPECIFICAnONS TORQUE SPECIFICATIONS (INTEGRAL CARRIER)
. (INTEGRAL CARRIER)

(DUsing Lpctite EOAZ..19?~B (or equivalent) .CE5905-1D

LUBRICANT CAPACmeS AND CHECKING PROCEDURES (INTEGRAL CARRIER)

Vehlcl.· Axle
Approximate LUbrl~,~~caPaclty, (In-Vehicle'

. Repalr)CD®

u.S. Pinta Imperial Pinta Litera

F-250, F-350 Regular& ..Chassi~ CAB,
F-250/350 H.D.

10-1/4 Inch Ring, Gear 6.5@@ 5.4 3.0

(DAII conventional Axles use ~id Gear Lubricant, EOAZ·19580-M (ESP·M2Cl54·A) or equivalent.
@For out-of-vehicJe repair, use 1.5 U.S. Pints (6.2 imperial pints, 3.5·Uters)
@ Below bottom of filler hole with vehicle in running position. ,
@Plus 8 oz. (U.S. measure) ~itive friction modifier, C8AZ-19B546-A (EST-M2C118-A) or eqUivalent for limited·slip,applications. CE6524-2C

Torque

Description N1n (Ft-Lbs)

Hub Nut 75-S8(j) 55-6@

Wheel Lug Nut (both ..~.
Single & Dual Rear ; 190' 140
Wheel)

Axle Shaft Bolts 82-108 6O-S0

TORQUE SPECIFICAnON - FULL FLOATING AXLE ONLY

CDBeforeratcheting .back 5 notches. CE6525-1B

CLEARANCE, TOLERANCE AND ADJUSTMENTS
(INTEGRAL CARRIER) .

Description inches

Maximuin Runout of Back F.a~ of Ring Gear 0.004 "

Maximum·Runout of Back Face of Differential Case 0.003
Range

Differential Side Gear Thrust Washer Thickness . O~030-0.032

Differential Pinion Gear Thrust Washer Thickness 0.030-0.032

Nominal Pinion Locating Shim 0.030

Available Pinion Gear S~ims in Steps of 0.001 'Inch 0.021-0.037 .

Backlash Between Ring Gear &Pinion Teeth 0.OOS-O.015
(0.012-0.015

Preferred)

Maximum Backlash Variation -Between Teeth 0.004

Maximum'Radial Runoutof Compani,on Flange in q.012 l.I.R.
Assembty

Sensor,Pole to Top 'of Exciter'Ring Gap 0.005-0.045

, 'CE5118-1C
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15-09-42 'Axle, Integral Carrier~Ford 10.25·,lnch:Ring Gear'. 15-09-4.2

SPECIAL SERVICE TOOJ-S " .. i.

. CE5903-2B :",'::- '. t-

-"~ ".
.~.-.:." '\ '

, ,.
,'~ c -, , "

Tool Number Qe8crlption- : r~1 Number De8crtptlon .;, :

TSOT-1OQ-A Impact slide' tiammer
"

TSOT-402Q..F~2 , Pinion Depth Gauge BIo9k

D80t-630-7 Step Plate '. ,."".f: • ~. <1 .' TSOT-4020-F43 :, Pin~n 'Depth Gauge Screw '

D80L-1002-L Puller ; : 1:>81T~~o-FS1 Pini'on:Depth Gauge Tube

081 L-,1002-A PUller '~

" TSST-4067-AH Shim Driver
.-

..'\

T7SL-1165-B Axle Beari~Seal PI~~e
~-

D7S'P-420t-B Dial Indicator
:.

, .

T7ST-l22S-A Bearing Cup Replacer-Outer TS'ST~4209-AH Pinion Shaft Thread Protector
.-.

"

TSST-11~~5-AH Hub Seal.lnstalle~ -. " : T57L-4221.;A Differential Side Bearing.Replacer

T8ST-1225-AH Bearing Remover .. DS1T~221.-A O~~erential Bearing Cone Replacer

TS5T-1~5-BH Bearing -Cup Replace~ - Inner TS5T~4252-AH ' t1ub ~rench

D81t--4000-A Driver Handie DS1T~~6-A
..

Piniqn' ~aring Cup I~staller" .-,
,-

, T80T-4OOO-W _ Driver Handle " . T8?T-4~16~AH '~i~ign ~ari~g qup Insta'l~r ,) .-' ~ .~ .. ..
l

TSOT-4000-X ~ ~ -. "Rear Axle Bearing 'Replacer ... T7l P·:462~ -8 . Pinion searing' Cone Remover, ~ _.", ,

,T80T-4000-Y Rear' Axle Shaft Seal' ~eplacer
~

TS5T·462~ -A~ Pinion Bearing Cone Installer

T76P-402Q..A11 Pinion Depth Gauge Handle TS3T-~7~A. Pinion 'Se~l 'Replacer

'T:85T-40?Q-AH1 . Al,igniriQ 'Adapter ,.. , T57T-48S1-8' Companfon Flange'Holding Tool .. ,.,.. '. .~ '"

T85T-4020-AH2 ' ~:Gaug8 Disc
"

TSST-4851-AH ' Companion Flange Replaper
- .' .",. , .

SPECIAL SERVICE-TOOLS'

'.~. ,', ~ .," \ , .--" " .
•" "4

..~ .

. '
, .

. , " ~..,.. :._"

... '. :

". ~fo:.· , . ,

'- ..,'

\ 1.;.
.' \

.~ : ' ..

.. '.~". .~,.
.." ' ..

.~ "

... " .

, ..... ,

....
i.

. ....,.. ;
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1'5·32.. 1 Axle, Front 'Driving~Dana,~Model,60 Monobeam 15·32·1

SECTION 15'~32 :Axle, Front .Driv·ing-Dana Model
, . '60 Monobeam-' .. ~'" .

ADJU'STMENTS
Frqnt Wheel Bearing Adjustment .. ,.. ; '.. ~ .. '.' 1'5-32-2'

DESCRIPTION AND OPERATION ,.',
Front-Wtieel Drive Free-Running Hub ..,'.. : ,., ... 15-32-1

DIAGNOSIS AND TESTING io·~ ••••• 15-32-2
DISASSEMBLV AND ASSEMBLV ' ': ,

Assembly of Differential Into Housing .. '~~, .. '15-32-28
Axle Shaft . '~ ~ ~ . . . . . .. 15-32':34

,Depth Gauge Check . -. '..~ 0 •• ~ •••<.. ,:.. ~ :,~. 15-32-25
Differential Ca_~~,~.......•.., ' ; .. 15~32-21

Gear Tooth ConHict Pattern Check 15-32-32
Pinion, Drive 'Gear and Differential Case

Carrier ' ~ ,15-32;-16

. PAGE,SUBJECT '. 'PAGE SUBJECT ~

DISASSEMBLY' AND ASSEMBLV'(Cont'd.)· ,
Piniort Bearing Cup Installation ... '..... ,..... 15-3'2-25
Pinion Beari'ng Preload and' Final Depth ' '

Check ~ '. . . . . . . . . . . . .. 15-32-26
REMOVAL AND I.NSTALLATION
, Axle Shaft .... ~.'. . . . . . . . . . . . . . . . . . . . . . . . .. 15-32-2

Drive Pinion Oil Seal ............•....... '. 15-32-15
Front Axle 15-32-11
Steering Knuckle and' Upper and Lower -

Kingpins , ,. ~ . . . . . . . . .. 15-32-7
SPECIAL SERVICE TOOLS::.. '~ •. : ~'~.• '.. '.:. ~:' 15-32-37
SPECIFICATIONS '~ '. ~ .' 15-32-36
VEHICLE,:APPLI,CATION . ~ ': ~ ~ .. "'15-32-1

VEHICLE ApPLICATION
F:-350 ~4x4)·Vehic~es.

DESCRIPTION AND OPERATION

Dana Model 60 monobeam front drive axle is used
. on ··the F~350 4x4 vehicles and· has open yoke

gesign.

I _

.Other than the uniqu~ parts required for, front
wheel drive, these~axles are. mechanically identical.
to Model 60 rear axles. It should be noted that the
manual· locking hupsare standard..,.

• ... J ...

DANA MODEL 60 MONOBEAM,FRONT,-:t.
,.-/ ,'0 "DRIVE AXLE " 0' ~.'" "

E6532-2A

Front-Wheel Drive Free-Runl)ing H'ub
T~e free-running hUb'i~ standard 'equipment for

the Dana eO front axle on F-350,(4X4) vehicles. It is
the intern~i ,Iockin~ type. . , .

Lock Position
When the transfer ,case' is to be shifted into the

position for drivi.ng the, front axle, the pointer.on the
center bar of the hub must point to the notch under

the word LOCK~o'n the hub lock cap. If the clutch
teeth do not engage with the knob turned to this
position, the clutch teeth are butted and a ~Iight

movement of the wheel 'in either direction will
complete the lock~' The front axle will now drive the
wheels. D9 not operate. in four-wheel drive ,with the
hubs disengaged.

DAVE GRAHAM INC. - 2012 
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15·32·2 "xle~' Front Driving-Dana Model 60 Monobeam 15·32·2

DESCRIPTION"AND OPERA'nON (Continued)

Free-Running'Position:'

When the transfer case is to be shifted into the
position for driving the rear axl~ only, turn the pointer .'1 ' , .

on .the center bar of the hub so it points to the notch
under the word FREE on the hub lock cap. This will
disengage the clutch'teeth and wheel hubs from the
axle shafts. 'The wheels will turn freely on the·axles.

Be certain that the transfer case is shifted into .
,tw~·wheel drive. PQsition' before dis'engaging'

'<,the free·run~.ing, hubs. .;" '

DI~G"'OSIS AND'TESTING
, .. 'r·

Refer to '$ection 15-01, Axle, Driving-General
Service,. for ,diagnosis and testing procedures~ . . ~

ADJUSTMENTS

Front Wheel Bearin~ Adjustment
Refer to ,Section 11-12, Wheel "Hubs and'

Bearings~Front Whe'el Drive,", for front wheel
bearing adjustment p~oce~ure~.:, . .. ~

.'
~ ~ ..

Axle Shaft

MAN':JAL LOCKING HUBS

FREE
RUNNING
POSITION

LOCK
POSITION

E4102·1E

. ('

I ' ~ ,

.... I ";

SPINDLE'
SEAL

'" ..CAGED
~. NEEDLE

BEARING

INNER.
BEARIN<;i

. '

" . ~

OUTER
Lq~KWA~H~~. LOCKNUT

E6533·28
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15-32-3 "xJ~~ Front· Driv~~g-Dana :~odel 60 Monobeani 15-32-3

REMOVAL AND INSTALLATION (Continued)

LOCK RING

. ~ : ~ .;

'F4658-18

BODY
ASSEMBLY

IF DIFFICULT TO REMOVE,
INSTALL lWO CAPSCREWS
AND PULL gODY FROM HUB

F4659·18

6.. Remove the lockring seated in the· groove of
the wheel hub.

7. Remove' the body assembly from the hub. If the
body is difficult to remove, install two
capscrews and pull the body assembly out of
the hub.....

HUB
BODY

"CAP' , ,.
ASSEMBLY

F4855·1B

"t: ' :',

Removal" "
1. Raise the front of the vehicle and install safety

.. , stands. ' - " '

'2. ' Remove the lug' nuts and remove· the, front
wheel and tire' assembly. : I·"'. ~" '.. • •. ,

3....Remove,~the ,caliper' as described 'in, ,Section
, '12-24, 'Brakes" Disc-Light-and Heavy Duty

Sliding Caliper. Securely wire the caliper to the
frame. '

, CAUTION:· After. removal,tl)e caliper ,must be
wired 'to the f,"ame. o~ otherwise supported to
prevent suspending, the ~aliper. by the flexible
hose. If 'secu.ring~ the caliper is' r:'Iot pract~cal,
disconnect and plug the hose to the caliper.
Upon caliper.·i.nstallati~n, bleed, ,~he sY$tem· as ,
described in ,Section '12-01, Brake, Hydraulic'
General·Service: '.. ' . " . .? . ., ~, "

4.. Rerriovethe Six"all~n~headGapsCreW8 retaining
the cap. !9 the hub, body and r~move the cap.

, 5.. Remove the snap ring that retains the axle shaft
~n the hub body a~sembly .. '

F4867·18

I',' i "
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15~32·4 Axle, Fron~ Driving--Dana..Mo.deI6Q Monob~~m 15,~32·4

REMOVAL AND INSTALLATION (Continued), ;. ",

8. I" Remove -the outer loc.knut from tJ1e',spindle wittJ
Spanner Locknut Wrench" 'D85T-1197-A or
equivalent.

9. Remove the lockwasher from the spindle~

10. Remove the inner locknut from the spindle
using Spanner LocknutWrencJ1, pa5T-1197-A
or equivalent. , .' ' '., '-.

11. Remove the hub and rotor assembly ,from 'tt~e

~ spindle~: ~':: '.)'.l:·r:'~·'" 'J .:' . '" "

12. Remove, the nuts retaining the spindle to the
knt)ckle... Lightly It~P th~ spindle with a.rawhid~

hammer to remove itfr9r.Tl the knu.9kl.~."

13. ",Remove the 'splash shieJd and caliper·support
. from the knuckle.' ,''- .

• I',
• .~f

E65~·1Af.

BRONZE SPACER
(CHAMFER SIDE

INBOARD 'AGAINST'"
, AXLE SHAFT), .

>.j..':
'.\ ' ','

\~tllYlilt/~~

14. Pull" the axle sh.;it assembly ~~t Offthe s.t~ering
knuckle. If req(J,tr~d, remove the bronze spacer
from the axle sh~ft ,as~m,b,y,.,· '

• .I • ~. ,~,j ~ - .-t
_ I ~'. I.

f.,' ".:~ ..-I ' ' •. '"

'1'

OUTER
LOCKNUT

~ ,"" . ..

• f",. " .

r~__~_LOCKWASHER

. f'

SPANNER.
LOCKNUT.~
WRENCH

D85T-1197-A

~ ,. .' .~

. \
"

~ ~. 01

• <,

;. J ~ .•••

., l. '\:,.

.........-1. ;.

' ..
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Axle,>Front Driving--Dan8:; Model' 60 Monobeam 15.-32-5

REMOVAL AN~ INSTALLATION (Continued)

1.5.. 'If required,': remove ,thecaged.·needle· .bearing
from the spindle. Remove the' seal. Pull the
bearing out of the spindle using Collet (1-1/2 to
1-3/4 inch), D80L-1 00-T, Actuator Pin, D80L
100-H' and Bridge Assembly, D80L-100-W or
equivalents.

~ " .....-. .
.: I " •

'.

COLLET
(1-1/4-1-1/2 INCH)

D80L-100-T- .

• 4<....... 0

• ,It., • • I .•

, .:

ACTUATOR PIN
D80L-100-H

CAGED NEEDLE
BEARING

..A4--.. -:SPINDLE .

" E6536-1A

"i.

installation . <

1.. ' If removed, position· a· new <'caged ,needle
. bearing in the spin~le bore,. The writing on the

bear.ing must .face the rear of the-·spindle. Drive
:.: the. bearing in .the spindle with Spind.le Bearing

, .. Replaqer,· T80T-4000-R and ·Driver Handle,
T80T-4000-W or their· equivalents.: Pack the
bearing with Long-Life Lubricant, C1AZ-19590
BA (ESA-M1C75-B) or equivalent. Install the
seal in th~ ..bore. ~.gainst the beari~g.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



15·32·6 ' Axle, Front Driving-Dana Model 60 Monobeam

REMOVAL AND INSTALLATION (Continued)

2. Pack the thrust face of seal in the spindle bore
and the V-seal, on the ~xle shaft with Long-Lif~

GREASE
SEAL

SPINDLE

3~ Carefully -guide the axle shaft through the
knuckle and into the' axle housing. Make sure
'that the axle shaft splines are engaged in the
differential side gear spline~.

.: 4. Install ~the bronze spacer on the axle shaft
assembly. The chamferred side of the' spacer
must be inboard against the axle shaft.

....

5. 'Install the-splash shieid and cali'per support
bracket on the steering knu~kle.. .

6~ Place the spindte- -on, the 'ste~ring knuckle.
Install the nuts and 'tig~ht~D. .'

. "Lubri,cant,' C1AZ~19590-BA (ESA-M1C75-B) or
equivalent. '. ~

... ~ .

"V"..SEAL

E6538·2A

E6534..1A
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15·32·7 . Axle, ·Front Driving-Dana ,~Model 60 Monobeam ·15-32-7

REMOVAL AND I"'STAL~ATION (Con~inuedj

7. Install the hub and -rotor .assembly· on tne
spindle. - ,;'., ': .

8. 'Inst~1I the' inner locknutori the spindle and seat
the bearing by tightening the locknut to ~8 N ·m
(50 ft-Ib) with Spanner Locknut Wrench, '085T
,1197-A or equivalent._

9. .Back off the inner locknut and retighten to
41-54 N· m (31-39 ft-Ib). .

10. While rotating the hub an'd rotor, back 'off the
I.,ocknut 135 to 150 degrees. .

·11. Install the lockw~sher so the ~.eyjs positioned
in the spindle groove. Rotate.the ihner locknut

( so the. pin is aligned into the nearest hole in the
lockwasher. .

PIN

Jr~~~~LOCKWASHER, ...

OUTER
LOCKNUT

SPANNER
LOCKNUT .:........-...:
WRENCH .

p85T-1197-A

F4654~'1A

,.

12. Install the outer locknut and tighten to 217-278
.N· 11) (1'60-205 ft-Ib) using Spanner L.ocknut

' Wrench! D85T-1197-A·.,

.NOTE: The final wheel bearing .end play should be.
0.00-0. ~ ~,mm (0.000-0.006 inch).

13. InstaJI the manual locking hub body assembly in
the hub and rotor.

0. 4 I. •

, 1"4. Install the lockring in the hub groove to retain
the body in the hub.

15'. Install the' snap ring. on the end of ·the axle shaft
to retain the shaft to the b09Y.

16. Position the cap asse~bly on the body. Install
the six allen-head caps~rews and tighten to 4.0-
6.0 N· ni (35-45 in-Ib). -' .

17. Install the caliper as described in Section 12-24,
Brakes, Disc~Light and Heavy Duty-Sliding
Caliper. . . . 4 •

18. Install 'the front wheel and tire assembly. Install
the lug nuts and tighten to specification.

Steering Knu~kle and Upper and Lower
Kingpins .~.

GREASE CAP

SEAL

SPINDLE· CAP

COMPRESSION ~PRING

~.---- RETAINER
.-._- TAPERED BUSHING

.UPPER KINGPIN

--........ -- KNUCKLE

, ~L~WER KINGPIN
AND RETAINER

GREASE
,SEAL

. E6539-1A

., :~... \,,' (
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15·32~8 Axle, ,Fro.nt 'Driving-D~n:a "Model.60 Mon6beam ,15~32·8

REMO~AL AN[) INSTAI,..LATIC>t.j:·(ContinUed)

4': ;,.' Remove- the, four bolts' retaining the lower
. kingpin and retainer to·the knuckle. Remove the

..IQwe.~. kingpin.. ~nd.; r~tain~r fron:l.the: k~uc~le. -

E6542-1A

~' LOWeR KINGPIN
AND RETAINER

..' . '.~"

. r <t" .' "'. ~.•

3. Refl1ove. the. spind~e. cap, compression'spring
and ret~lner. Remove ~nd discard the gasket.'

Removal : .' .
r~ -Remove·the ..~xle shaft a's desc'rib~du'rider'Axle

Sh~ft in the Removal and Installatibh portion of
··this Section~ " ,: '. '. .:. ~. ' ..

2. Alternately and evenly looseh the four b~lts'
retai~.ing " the spindle cap to the "~nuckle.
Loosening the bolts in this manne'r relieves the
spring compression: Remove the boits. '

. ,

5. ,'Remove the' tapered, bushi~g from the top of .
.. the upper.kir:"gpin in'the knuckle. 'Remove the
. ~nuckl~ ,f~om the ·axle yoke.

-.
. . .... . ~

E,6543-1A

E6541-1A
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15·32·9 Axle,. Front Driving-Dana Model 60 ~onobeam 15·32·9

REMovAL ANI? INSTALLATION (Continued)

6. Remove the."upper" kingpin from. ~he ~xl~ yoke'
with a piece of 7/8· inch- hex-shaped case
hardened metal, stock or. with .1/8 Inch Hex
Socket, $nap'-On, IMA-283or ,equivalent.
Discard the upper kingpin and seal.

NOTE: The upper kingpin i~' tightened ·'to ,678-813
N·m (500-600 ft-Ib). .

,-..: ;

. - 7/8 INCH
HEX BAR STOCK'

.... E6544·1A

7. Press the lower kingpin grease retainer, bearing
cup, bearing and seal from the 'axle yqke lower
bore with Two-Jaw ·Puller, D85L~1039-A and
Step Plate, D80L-,630-7,or equivalents. Discard
the 'grease seal and retainer, and lower bearing
cup.

LOWER KING PIN
\o..l.\.......JLJo-o_~~I&.- GREASE ·RETAINER

GREASE SEAL

Installation

. 1. Coat the 'mating surface ofa new lower kingpin
grease retainer with RTV sealant· such as
Silicone Rubber, D6AZ-19562-AA or BA (ESB
M4G92-A and ESE-M4G195-A) or equivalent.

... ~ 4.

2.', lnstall the seaiant covered lower kingpin gre.pse
: retainer in the axle yoke bore so .the concave
'porti~ri 'of the retainer faces the upper kingpin.

3. . 'With an appropriate 9river, drive ~ new bearing
cup in the 19wer' kingpin' bore until, it bottoms

.against the, grease retainer.

4. Pack the lower, kingpin bearing and the yoke:
bore with Long-Life Lubricant, C1 AZ-19590-B
(ESA-M1C75-BA) or ,equivalent.

5. With -an appropriate driver, drive a new seal in
.. t~e low~r kingpin bore.
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15-32-10, Ax'le, Front Driving-Dana Model 60·M~nobeam 15-32-10

, REMOVA~ AND INSTALLATION (Continued)

E6546·1A

. TIGHTEN BOLTS ALTERNATELY
AND EVENLY' TO 95·122 N·m (70-90 FT

LB)

9. ,-' Place the lower kingpin and retainer assembly
," -in the .knuckle and axle yoke.- Install the four
. ' bolts and. alternately, and~' evenly tighten to
,95~122 N· m (7.0~90.·ft-lb)." '

10.' Place toe retainer and compression spring on
the-tapered bushing. .

'11. Install 'a new ,'gasket on the steering knuckle.
Position the spindle cap on the gasket and
knuckle. Install the four bolts, and alternately
and evenly tighten to 95-122 N· m (70-90 ft-Ib) ..

E6543·1A

E6544·1A

, I

7/8 INCH
HEX BAR STOCK-

7. Instail the knuckle 'on' the axle yoke.

8. Place· the tapered bushing ,over· th,e . l::Jpper
kingpin in the knuc~le bore. -."-

, .
6. Install a ·new seal~ using 'Kin'gpin Seal Installer

'Te6T-3110-AH or equivalent,. Install upper
kingpin assembly in the yoke. Tighten the
kingpin to 678-813 N· m (500-600 ft-Ib) using a
piece of 7/8 inch hex-shaped case harden~d

metal stock or 7/8 IncD ,Hex..Socket, Snap-On,
IMA-283 or equivalent. " '
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15-32-11 Axle, Front Driving-Dana Model 60 Monobeam 15·32-1'1

REMOVAL AND INSTALLATI.ON (Continued)

12. Install the axle shaft as described under Axle
Shaft in the Removal and Installation portion of
this Section. .

13. ~u~rica~e the upp~rkingpin through the zerk
fitting In the spindle cap with Long-Life
LUb~icant, C1 AZ-19590-BA (ESA-MtC75-B) or
eqUivalent. .

14. Lubricate the lower kingpin through the flush
type fitting in the retainer with Long-Life

_ LUb~icant, C1. AZ:-19590-BA (ESA-M1C75-B) or
eqUivalent. Lubncate the flush type fitting using
Lubricant Adapter, Alemite No. 6783 or
equivalent. .

LUBRicATE .
UPPER

KINGPIN
'-THROUGH

-ZERK
,FlmNG

:.•
. ·VIEW.A

;' .

'. . S'LEE'VE NO. 310048 BUSHING
~ NO. 324128

~UBAICATE LO~EfI'KINGPlN .J. ~ )

THROUGH LUBRICANT . STEM NO 324126
ADAPTER .

ALEMITE NO. 6783 ADAPJ"ER DETAILS
. . VIEW A

E6547·1A

Front Axle'
Removal
1. Raise the vehicle'on a twin-post hoist.
2. Remove the front wheel and tire assemblies

from the vehicle. Remove the hubs according
to the procedures outlined in .Section 11-12,
Wheel Hubs and Bearings-.2Front Wheel Drive.
When removing hubs,·use Hub Removal Tool
D85T-1197-A ;or.eq~ivalent. '" .'

.3. Remov~ the brake 'caliper. from ttJe.-:- rotor
accordlng to the procedures outli'ned' in
Section 12-24,' Brakes Disc---Light and Heavy
~uty-S!iding Caliper. :

CAUTION: At'ter removal, the ~rake caliper must
be wired to the·spring or otherw.ise supported to
prevent suspending the caliper by the flexible
hose. Allowing the caliper to·hang by the flexible
hose could result- in brake line .failure. If caliper
suspension is not practical, remove it according
to the procedures outlined in Section 12-24,
Bra.kes Disc-~ight and. Heavy Duty~Sliding
Caliper. . .
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1'5-32-1"2 Axle, Front Driving-Dana Mo~el 60· Monobeam. 15-32·12

REMOVAL AND INSTA~LATION (Continued)

4. Remove t,he washers and nuts securing the.
stabilizer links to the stabilizer bar. Disconnect
the stabilizer links from the stabilizer.bar. If
required, remove the U-bolt~ and bolts and'.'n·uts
retaining the,~ ~tabilize'r .bar and m.o'linti'r)g
brackets,·to the-axle and remove the stabilizer
bar.. -.' : \ "

~ ~~__ STABILIZER
LINK

STABILIZER
BAR

STABILIZER
BAR

~/".'i'~~-==~------MOUNTING
BRACKET

E6336·2A

5. Remove the cotter pins and castellated nuts
i 'securing ~the .~spindle connecting. rod to the

:." steering knuckles>- Separate the 'connecting
.. . :':. rods from .the steering knuckles using '''Pi~man

Arm Puller T64P-~590-F or equivalent. Wire,the
stee'rihg linkage to the 'spring. ,.

DISCONNECT SPINDLE CONNECTING
ROD AT THESE POINTS

DISCONNECT SPINDLE CONNECTING
ROD AT THESE POINTS

·E6337·2A ,
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1'5·32·13· A~le; 'Front Driving-Dana ,:Model 60 Mono~eam

REMOVAL ANp .INSTALLATION (Continued)

6. 'Remove the two nuts and U-bolts from the front
. axle U-jointflange.and disconnect the axle from

th.e front axle pinion- flange. Securely wire the
driveshaft to the .frame. .

'..
'.

'tt _.'~ .... ~", 1

7. Disconnect th~.·\'.erit.tube ,at'~the-~Xle:#housing.
__ .~PI.ug t.h~, .ve~t Jitti~g~, . '. ,-. " I. "

-, '. ;' . : . -;. ...:..• ' - !- . '{ : • :>~ ~

,'" . ....

:' t . f; .;'~ """. J •

f" ., .....

... :.!I'"
~,~ '. c ;,:J...... .....

... . '

',' : ' .~~.'

4
.: ..

,.... ' .... '
':1. ,4.

::,..#

i.

~. . . .
. \"e

- - . t • .' .. ' ~~.
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15-32-14 '-15-32-14 .

'REMOVAL ~ND ,INSTALLATIO~, (Continued)

8. On the -right-hand side of the vehicle, remove
the nut and bolt ahddisconnect the tracking bpr
from -the right-hand spring cap.

.. '"

NUT AND
BOLT,

• .' ~ ." • • ... t, •

SPRtNG
CAP

a.-. ~~--~--,.:..~~,."'"'-,._._. -------------~

~__'~"N.....~~-,_~""",,--;~:-'::~~-".---.,_".~--~-----~----~---~

9: Carefully' lower the' twin~post' hoist 'until ·the
vehicle is app'roximately three feet from.the,
floor. Position safety stands 'on the front .,Ieaf
'springs about, halfway between' the, front axle
'leaf spring and the re~r. mounting st'lackle.
Lowertne vehicle so that the springs rest on the
safety stands.. '.' . " " ,

WARNING: BEFORE PROCEED'IN(2, M'AKE SURE
THAT THE VEHICLE IS SECURELVSUPPORtED.
10...Support the axle ,under the differentiai' carrier

with a suitable jack, su~has'Rotunda Tqo1077.. ,
OOOO~ or e,quivalent.

11. ,Remove, the U':bolts.anq nuts securing the axle,
to the ~pritig.,

12. Carefully lower the axle from the v.ehicl~.

1~. If required; place the axle in a differential carrier
repair stand, such as Rotunda Tool 014-00257·
or equivalent. , ' .
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15..32·15 Axle,. Fr"ont Driving~Dana Model 60 Monobeam 15·32·15

~EMOVALAND INSTALLATION (Continued)

Drive Pinion. Oil Seal
Removal

The drive pinion oil seal can be replaced without
removing the axle assembly from the. vehicle.
Compounded or synthetic rubber seal~ do not
require soaking.

E6344-1A

BOLT AND
RETAINER

U-BOLT
RH ONLYAXLE SHAFT

HOUSING

LH ONLY
VJEWA

STABILIZER
BAR

INSULATOR"

7. Connect stabilizer link to stabilizer bar. Tighten
nuts and washers to specifications listed ,at the

,end of this Section.' If removed, position
stabilizer bar and mounting' brackets on axle
shaft housing and tighten to specifications
listed at the end of this Section.

8. Install brake calipers and rotors as described in
Section '12-24, Brakes Disc-Light and Heavy
Duty-Sliding Caliper. '

9. Install the hubs according to the procedures
outlined in Section 11-12, Wheel. Hubs and
Bearings.;...-Front Wheel Drive. Install the wheel
and tire assemblies on the vehicle.

10. Lower the vehicle to the ground.

E6343·1A

U-BOLT NUT

Installation "
1. With the axle supported under the differential

carrier by a suitable transmission jack, carefully
raise the axle to the vehicle. Ensure that the
retaining bolt head' protruding from the leaf
spring plate se~ts in the recessed portion of the·

.axle spring mounting'p'ate. . '.
2. ' Install the nuts,. U-bolts and spring 'caps

securing the axle to the spring. Tighten to
. specifications listed at the end of this Section.
Raise the vehicle to a suitable working height .
and remove safety stands.

I-..._----U-BOLT

SPRING

3. Connect' the driveshaft tq' th~ front axle pinion
flange; secure with nuts and U-bolts and tighten
to torque specific~tions lis~ed at the end, of this
Section. For detailed,'instructions and
procedures, see Section '15-61, Dr~veshafts-

Single Type U-Joint. '
,·4. On the right-hand side of the vehicle, connect

the tracking bar to the spring cap, secure with
nut and bolt and tighten to specifications listed
at the end of this Section.

5. Connect the vent tube to the axle housing. '
6. ' Connect the spindle connecting rods to the

steering knuckles. Secure' the connecting rod
ends with castellated nuts and tighten to torque
specifications listed at the end of this Section.

. Install cotter pins. (If necessary, advance nut to
next castellation to install ~otter pin.)
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. ,

Axle, Fron'~ DriYlng---Dana Mod~I, ~()Monobeam 15-32-16

,-

REMOV~L AND' INSTALLATION (Continued)

1. .' Rai~e the veHicle on a' hoist' or raise the front
, end of. the vehicle with a 'jack. Install safety
, stands under the ,frame rails and'iower the jack,

or hoist far enough to allow the axle to drop.into
the rebound position for working clearance.. ,

2. Remove the nuts' and two U..bolts from the front
:axle ·'U .. joint flange' anti., disqonnect th~.

'dri\ieshaft from jhe front axle pinion flange.
Wire the driveshaft to the fram,e.

3. Using Tool T57T-4851-8 or equivalent to hold
the pinion companion flange, remove th~ pinion
shaft nu·t., ,.,.. . . '. .

4. Using.rool T65L-4851-B or equivalent, remove
the ,companion flange. ,'., . " . '

:5. lisirl~g, TQO·L-117S..AC or equivalent, puller, in
combination, with' slide .hammer T50T-1 OOA,
remove the pinion. oil seal. .

, . .
Installationl " 1

1. Clean~ the pihion oil seal seat. Coat·the se~ling

edge of the new seal with a small amotJnt of
Hypbid, Gear, Lubricant, C6AZ-19580-E (ESW
M2C105..A) o'r equivalent Do not put sealer
on the sealing lip,. Drive the seal ,into the .
housing~ using Tool T83T-4676-A or ~q.uiyale'nt.

2. Coat th,e inside of the pinion flange with a sma,I"
quantity of Hypoid Gear, Lu~ricant, C6AZ
1,9580-E, (ESW-M2C105-}\) or equivalent~ ,"and
inst~1I the flange on the pinion shaft, using Tool-
4858-E or equivalent. .

3. In~tall the ~inion attaching nut on the pinion
shaft and tighten to torque sp~cificatioris list~d .
Cit the end of this Section.

,4. Connect the driveshaft to the front axle pinion
flange, secure with.nuts and U-bolts a'nd tight~n

. ~to specifications listed. at the end Of this
Section.

5. Raise the vehicle, remove the safety stands,
and then lower the vehicle to road position.
Check the level. of axle lubricant and add the
'specified lubricant as necessary.

DISASSEMBLY AND ASSE~BLY

Pinion;'Orive Gear and Differential Case
Carrier

BEARING .
CUP

l '

E6~-2C

. OIL .'
BAFFLE

S'ELECTIVE' ,
SHIMS' .. "

OIL .

'SLINGER" . PINION INNER'~ :"

DRIVE ~ BEARING
" PINION'

PRELOAD
" SHIMS·~. '
.:' . '" BEARING
,', CUP

SPHERICAL
WASHERS

,RING
GEAR

MATE
GEAR

COVER
PLATE

BEARING
CAP'
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15-32~17 '

, .
.. Axl~; ·Front Driving-Dana' Model 60 ~onobea~ ,15-32-17

DISASSEMBLY AND ASSEMBLY (CQn~inu,ed)

Disass~m~ly' "

1. Remove' the· front axle from -the, vehicle as
outlined in Removal and Install~tiofl~Front
Axle in this Section. '

2. Disconnect the steering linkage from the
spindle~:Removethe axle shafts ~s outlined in
the 'F3emoval __and" Installation portion of this
Se'ctipn. ' '

3. Position suitable container under differential
carrier. ,RemQve cover plate and drain lubricant
from axle. The lubricant will drain out as' the
cover piat$is removed. Tip carrier to allow
-lubricant 'to drain ,complet~ly., .

4. '. Remqve: any', residual ,.gasket material from
:carrier mating surface. Also 61~ancoveffaceof
carrier, .making sure it i~ free of ~riy nicks or
b.urrs. ',:

5. ' ~'Loosen capscr~ws and remove' beari~g caps."
. ,

NOTE:, Mating .letters are stamped on bearing 'caps
and carrier. This is· important at time of assembly as

,they are to' be' ·assembled exactly as remoyed.
Let~ers' are in vertica! an~ horizontal positi9ns.,

; ~ ,

6.

7.

Place Differential Housing· Spreader, Tool
4000-E or equivalent on the case. Install Dial
Jndicator~ D78P-4201-B on th~ earrier housing.
Do flot spread housing more :than' O.38mm
(g.015' inc~). ,. " ~

DIAL 'INDICATOR
D78P4201-B

292mm
(11,50 INCH)

SPREADER HOLE, TO SPREADE~ HOLE

E4833-1C

Pry differential case from carrier with two pry
bars. After differential case has been removed,
remove spreader. Use caution to avoi<;j damage
to ring and pinion. Mark or tag bearing ~ups for
'correct positioning dur'ill9 reasse~bly. .
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15·32-18 Axle, Front Driving-Dana Model 60 Mono.beem· '15-32-18

..
DISASSEMBLY AND ASSEMBLY (Continued)

8. Remove differential bearings with special tool,
,Universal· Bearing Remover 081 L-4220-A or
equivalent. Place the tool in a vise when
removing bearing. Wire shims, .bearing cup arid
bearing cone together. Identify from.which side
,they were removed. (Ring gear side or opposite
side.) If shims are damaged, re~'ace with new
ones at time of assembly. Shims are available in
thickhes~es of 0.08, Q.13, 0.25, and b.76mm
·(0.003, 0.005, 0.010, and 0.30 inch). Reposition
case in puller and remove other bearing cone
'as described ~bove. Replace bearings
whenever they' are removed frq~ the carrier.

UNIVERSAL BEARING
,R E~OVER-D81l-4220·A

)
)-7/'-----.........----....--

, /
~ E4846.1,A

9. Place a· few shop towels over the vise to
prevent. the ring gear teeth from being nicked
w.hen it falls from the differential carrier. Place
case ih vis'e~ 'Remove ring gear bolts. Tap. ring
gear with'a rawhide hamITler to free it from the
case. R~move case and 'ring gear from ·vise.

NOTE: When~ver removing the ring gear bolts,
always replace with n.ew bolts upon assembly.

~ I ••

10. Replace case in, vise and use a small drift to
..drive out the lockpin that, secures the pinion
'mate shaft. .' .'. . " ,

o' 11. ~ Re~ove pinion mate shaft with drift.,

PINION MATE SHAFT
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,15-32-19' , AXle,Fron~pri,vin,g~:,:-D~n~, Model 60 Monobeam 15-32-19

DI~ASSEMBLY AND ASSEMBLY (Continu'ed)

12~ 'T9 remove side "gears ~ and piniqr,.mateg~ars,
',ra,tate the side gear~. This' will ~1I9w' the'pinion
mate gears to turn to the opening' of the ,ca,se.,
Remove, pinion, l')1ater.~ g~ars. and,alsp ,the,

",'spheripaL-washers .. behind, ,the. gears ,,' ~ift. out
.:~. side gears and thru$t w~s~er$'. I'nspectall parts~

including ,the mactJin~d surfac~s().f. the',¢ase
itself. If e>spessive wear is visible qn ~H, p~r~s; it '
is suggesteq. that Jhe ,completec;tiffere'ntial '
assembly be replaced. If ,any 9n'e',6f the gears'
are to be re'placed, THEY ARE TO BE
REPLACED AS, A' SET.

...... ~ ..;...w;"..~........--.--:--~,Z>4,l, '

. ,

1S.~ Turn nose of' carrier in a horizontal pO$itiof\l
remove pinipn nut Hold end yoke or fJang~with
Tool' T57T-4851.-B(or equivalerit)Companidn' '

. Flange ,'Holding Tool,' and. remove' 'pinion~nut
and washer., ' '

... ' ....

14. Remove end, yo'ke or,flange, with T65.L-4~51-·a '
I or equival.ent;,: Yoke A·emover. If',end yokeoi'.

~flange shows wear in· the'," area of ·theseal·~.
contact,-',it should be replaced....:" ~;.. i

, ..

15. Remove pinion ,by ,tapping 'with ,a raWQide,
hammer. Catch the pinion, wit~ your hand to
prevent it from falling' to the gro'und and being ~

damaged~

NOTE: On the spline end of the pi~ion,the.re 'are :~
bearing preload shims. These shims ma'ystick to-th~:

pinion or bearing or eveh fall out. These shims are to; "
be collected and kept together ·since they Vlill, be' .
used later' in assembly. Try not to damage shims. If . ',\:
shims are damaged, replac,e with newones.$hims'
are available.in thicknesses of 0.08,'0.13,0.25, arid,
0.!6mm '(0.Oq3, 0.005" .0.010, and 0.030 i.nch),..

16. 'Pullout pinion seal with" Puller T77F-11 02-A,
'Bearing Cup. ,Puller and T50T-1 OO-A, Slide

'HammeL. Discard' seal. REPLACE WITH NEW
. 'ON,E ·AT TIME OF ASSEMBLY. Remove
. bearing cone and outer oil slinger.

SLIDE HAMMER
,TS01-l00-A---~

SEAL PULLER.
-, TOOL-1175~AC

Oil SEAL

E4834-18
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,Axle;' Front" Drivi~g-Dan'8 Model 6~.Monobeam' ..

DISASSEMBLY AND ASSEMBLY (Continued) •• ' • ~ : • ,'.' I,~ :... ~:-

17: Turn nose of carrier down. Remove outer pinion .
bearing cup with Bearing Cup Remover 081T
4628-0 and Driver Handle 081 L-4000-A or their
equivalents. Locate-driver on.ba9kedge 01 ~up.;
drive cup out of c~rrier: .. ,.: ..

CAUTION:· Do'" not nick carrier tiore.
NOTE: The front carrier section may vary'in pinion
bor~ depth .due: to the possibility- of the need for

.either;, a baffle or s.linger ~r' bo~h.. . '. . . .

18.. ,_Remove the.jnn~r bearing cup wit~,Be~r!ng GuP
. :. :·R.emover,. 081 T-462a,-A . and. Driver .Handle

:' ( . ,D81 L~400q~A~ or eq~lvaJe~ts.. ;.' . .:"~ ..

NOTE: Shims are' located between·, the bear.·in'g cup
.and"carrier'bore'a'nd may· also include:an:oil b~ffle. If
,shimsiand baffles are O'ent or' nicked;·th~YJ should Qe
replaced at time -of.. assembly~ Wire····shim.· stacks
togeth~'r arid ·measure ~each. If ..stac~ has to be

.replaced, rE3place·with·sanie thickness: ,.',
": . .. .. - .". . i . .." . . ., ~.. ~ ,

HANDLE· ..~. . . ... ~>(;
D81L-4000-A .

..
.. ~

PINlbN SEARING:
cup' REMOVER

......----- '081T-4628-A INNER (MODEL 60) .
. 081T-4628-0 OUTER'

'. ..t .. ~ _.. ;. s.' .. ,

, : ....'\-
--'': .

.~.

""'..... _'f '"':!*

.E6349-2A.... ;:" ..

OUTER CUP REMOVAL ~.'.'

~, .~ '.:" ... . ... _.,

~~ ~.. .....

:- \'

REMOVER--~..........---.....~

INNER CUP RE..,.O'(AL.;.

HANDLE--~.......-..JiQor-~

.; :.

E4847-1A

t"" ••• 1: ••.•

~' ': ....:~.. " ..
. ... "'-.--

"

'; , :~ ~

.. y\~'(' ,.' t'" ••~ ,~'." • '~~"::

.... ,J .... "

,19.. Remove bearing from pinion"~with Universal
: ,',.. ;:'iBearingRemover~ '081 ~-4220-A ,or ,equivalent.

.~ . '.' ~,Bend the slinger a,s: re,q'~ir.ed ·toobtain
, . / clearance for -remover tool instaUation.. Discard
. the slinger.: ..ir~ ~; .. ~'. . •. " '. ;, .:. ", . J ~ .,.'.

E7115-1A

OIL
SLINGER

OIL
BAFFLE

NOTE: 80th baffle :and slinger. are p~rt.·~f t'hepinion 'i·
adjustment shims .:a'n~f are to be kept intact for
assembly. .- .
The baffle se'rves"the,'$ame purpose as a ,dam, to
assure that the piniqn bearings are maintained with
lubricant. '. . ~~ ',;. . . '..~. .
The slinger serve·s. th'e' purpose 'of' assisting the ..

. lubricant to floW,up '~.thro·ugh the 'oil channels to
lubricate the pinion bearings. If used, they are part of
the pinion setting ~djustment. .
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15-32-21 Axle, Front Driving-Dana Model 60 Monobeam 15-32-2-1

DISASSEMBLY AN·D ASSEMBLY (Continued)

.. '20. ' If requlred,- remove.'·the inner axle shaft seals
with' Jet .Plug ·.Remover, T77L-9533-B or
equivalent. Thread the r~mover tool into the
rubber seal and remove and· discard the seal.
Thread the removertool·into·the metallic seal
housing and remove and discard . the seal

. housing.. . .. .
·NOTE: --rne inner..~xle. s~aft seal.~is.servic.~d· as ~
.twq-pi~ce,.· rubber "'~eal ~nd metallic. :·hqusing
·as.sembly. ..

...' ! ',.
.. ~
• I

'.; .....

, . -'r

...... :"

..'

INNER AXLE SHAFT SEAL REMOVAL
; .'

R~~:~~:.. ,. .' 'RUBBERrSEAL REMovAl
.........

JET PLUG PULLER
T77L-9533-B .

;.
SEAL ·METAL . SEAL M~AL .HOUSlN~ R~MO~AL

. "HOUSING
" ~'.

'.~
JET PLUG PULLER

n7L-9533-B

Differential Case
Assembly
1. < Place differential case in vise. Apply grease,

Long-Life Lubricant, C1 AZ-19590-~A (ESA
M1C75-B) or equivalent, to new side gear thrust
washers and to hubs and thrust face of the new
side gears. Assemble both side gears. Apply
grease to the new spherical washers, and the
new pinion mate gears. Assemble new pinion
mate gears and washers..

2. Assemble both side gears and thrust washers,
hold in place with hand, then assemble the
pinion mate gears and washers to hold the side
gears in place. An easy way to assemble the
sid~ gears and pinion mate gears is to have all
parts lubricated before assembly.

3. Rotate the side gears until the holes of the
washers and pinion gears line up with the holes
of the case. If the gears cannot be rotated by
hand, install one of the axle shafts into the side
gear spline and use a pipe wrench to turn the
shaft.
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15-32-22 . Axle, Front Driving~Da,naModel 60 Monobeam 15·32-22

DISASSEMBLY AND ASSEMBLY (Continued) ": .... .~.

4.,' Use a drift to line up the.holes with those of the'
differefl~ial ca~e. , .

5.. Assemble pinion, mate shaft,' drive on shaft to.
. remove drift. Be ~ure lockpin h~le of. the shaft is
. lined up with t~"e lockpin hole of the case.

7. _Be sure flange face of. the case is free. of nicks"
~ ',', ;, or, burrs: Assemble ring gear to case. Line up

[ :holes',of,the ring gear with "those of the case.
. :.. :U~e '·new ring gear bolts. Ora~' up .bolts

. , alternately and evenly~Tighten ring gear bolts .
. . to 136-1-63 N·-m (100~120 ft-Ib).

8. Place the inner axle seals in the axle tube
ho~sing. Press both 'seal's' :in at the same time

.:wi~h an' appropriate 'installation tooL Make sure
the seals are pressed in straight and not cocked

4' in the bore. Coat the lips of t~e seals with Long- .
':. L.ife, Lubricant, C1 AZ-19590-BA (ESA-M1C75
B) or equivalent.

9. Install Master ·Differential Bearings, Tool 081 T
4222-0 or, equivalent onto case. Remove all
nicks, burrs, 'dirt, etc., from hubs, to .allow
b~aring~ to rotate fre~ly. .

.,'

6. Assembfe-Iockpin (roll pin)'. Peen, metal of. case
over pin' tQ.. 19Pk in two' place~ 180 degr~es.
apart. ,'"" . '

'.l •

.........

'-;: .,,'

t. ;,

E&40Z-18 .

. PEEN

~I·o
A.

t
LOCKPIN
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-15-32-23 Axle, Front 'Oriving":"'Oana M,odel 60 Monobeam 1~~,32-23

DISASSEMBLY AND ASSEMBLY (Continued)

E6403·1B

....:

E7117·18 '

DRIVE,
PINION'

STAND~RD PINION

This reading is the total differential case end
play which will be ,needed in Step 6 of Assembly
of Differential into Housing in this $ection..

~ •. 4

..12. Ring gears and pinions are suppfiedin matched
sets Qnly. Matching numbers on both the pinion
and'·ring gear are etche9 for verification. I~ a
new gearset is bei~g used, verify the numbers
of each pinion and ring gear before proceeding

, ~, with ~sse~bly. ,.'. ,. '.'

E7;16-18

DIAL
INDICATOR
TOOL·4201·C

,11. Force the differential assembly as far as it will
go in the opposite direction. Repeat these steps
'until you have obtained the same ,reading..
Record the reading of the indicator. This will be,
the total amount of shims, required _(less
preload) -and will be calculat,ed later during

. assembly., After making sure the readings are
correct, ' remove ,indicator 'and qifferential
assembly from housing.' DO NOT < REMOVE
MASTER BEARINGS FROM .DIFFERENTIAL
Cf\SE AT THIS TIME.

10. Assemble differential case into carrier (less
,pinion). Mount Dial indicator D78P-4201-B or

. ,equivalent with a magnetic base as shown.
Locate,,tip of indicator on -flat surface of one of
the ring gear bolt spot, faces. ,Force differential
assembly as far as possible in the direction
towards -the iJ:l~icator. With force still applied,

, set indi~ator at ~ero. '

NOTE: Dial indicator should have a minimum travel
, capability of 5.08mm (0.20,0 inch)~ ,
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15-32-24 :':'~Axle,Fro'nt Drivingo-Dan'a··Model'60 Monobeam 15~32-24

~'ISASSEMBLY AND ASSEMBLY (Contin~e~)'

The distance from th.e centerline, of the ring
gear to the backface of the pinion (Model 60) ,is

, 127mm (5~000 inch). ,
On the backface of each pinion, there is etched
a plus (+) numbe'r, a minus (-) number, or ~ zero
(0) number which indicates the: be~t running ,
position for each' particular' ge,arset. This
dimension is controlled by the shimming behind
the

J
inner' pinio.n bearing' cup~ , .

NOTE: Do not use· the backface of'~he pinion for
pinion positioning. The back~ace of the pinion is''flO
longer a ground surfac~:'·. ' 01

For example-If a pinion istetch~d a plus m+8
(+'3), this, p,inion would require 0~08mm (b'~003
inch) less, shims than a'"p,inioh etched "0". This
means' by removing ,shi.ms,.. the mounting

, distance of the'piniqf1,is,increased~'which is just
what m+8 (+3) indicates: Or ifap~nion is etched
m-:8.(-3), we wOLild ,want to aqd O.08mm (0.003
inch) mQr~'~shims than, would be required~if the
pinion were etched "0". By adding' 0.08mm
(0.003 in'ch)' shims, the mounting' qistance, of
the' pinion -was decreased, which is just what

" m~8 (-3) indicated~ :. ,~ . ,:.. '" ' ' .

, PINION SEmNG CHART - ENGUSH '

, . ~f, the old ring~and pihior,' set is to be reused,
measure the :,old shim pack and build, a, new

" shim pack to this'same dimension. ,If a baffle is
. used in the axle- assembly, it-.is considered' as'

, ~ par~ .of the s~im pack.
:r6' ct)~nge the pinion, ~djustment, 'shims are .
available in thicknesses'of 0.08, 0.13, and

" 0.25mm, (0.003"0.005,, and O.OtO inch).
NOTE: 'If baffle or; slinger is' bent or mutilated,r ,it
shoul,d be repla'ced. '

Measure eac~ shim separately with a
micrometer and add together to get the total
shim p~ck thickness from the original buildup.
Ifanew gearset is being'used, notice the (+) or
(-) etching on both the old and new pinion and
adjust the thickness of the, new shim pack to
compensate fo~' the difference o~ these two
figures~ " ,

Forexample~lf the old pinion reads m+5 (+2) ,
,and the new: pinion is m-5 (:..2), add 0.10mm '
(0:094 i~~h) shims to th~' 9ri~inal shim p~~k.. .

Old PIniOn,
.,

New Pin~ 'Marking", , .....- l·."10 -4 -3 -2 -1 0 +1 +2 +3 +4'
,+4 ~ ... +0.008 +0.007' " +0.006 ' .+0.005 +0.004 +0.003 +0.002 =rO.OOl 0

"+3-- '. '+0.007 ,+0.006 :.r0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001
+2' ,+0.006 +0.005 to.OO4 +0.003 +0.002 +0.001 0, -0.001 -0.002
+1 +0.005 ' +0.004' +0.003 ' . +0.002 -r0.001 0 '-0.001 -'0.002 " -0.003
'0 '+0.004 ,+Q.OO3 to.002 +0.001 O~, -0.001 -0.002 -0.003 -0.004

'-1 '+0,.003 +0.002 '+0.001 0 -0.001 -0.002 -0.003 . "-0.004 -0.005
',':.';"2 +0.002 +O~OOl , 0 -0.001 -0.002 -0.003, .;-.0.004 -0.005,' -0.006

-:-3 +0.001 '0 -'0.001 ,,' ' , " -0.002 -0.003 -0.004 -0.005 -0.006 -0.007
"-4 0 ,.- -0.001 -9·002 -0.003 ~0.004 -0.005 -0.006 -0.007 -0.008

CE6651·2B

f."! ..... '

Old Pinion'
-.\'

,"
' .

New PI"lon Marking
Marking "':"'10 -8 -5 -3 0, '+3 +5 +8,.

,I
+10

+10 +.20 . ·+.18 +.15 +.13 +'J9 +.08'. +.05 .', +.03 0
+,8 ' +.18 t·15 +.13 ,+ .10 +~08 +,05 .+.03 '0 '-.03
+- 5 +.15 +.13 + .10 +.08 -+'.05, +.03 ',' .- 0 -.03 -.05
+ 3 + .13 +.10 +.08 +.05 ::t' .03 .'

0',
" -.03 ,-.05 " -.08

0 + :10 +.08 +.05 +.q3 -.. 0 -.03 -.05 ~.08 -.10
- 3 +.08 +.05 . +.03 0 "'::'.03 -:05 -:08 . - .10 - ,13
- '5 '+.05, +.03 0 -.03 -.05 -.08 -.10 ' - .13 -.15
-,8 +.03 . '0 -.03 -.05 --.08 -.10 -.13 -.15 - .18.:
-10 0 -.03 -.05 -.08 -.10 - .13 -.15 "';'.18 ' -.20

. CE6652·2A

';. "',
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15-32-25

"

DISAS.SEMB~Y AND ~SSe;MBLY (Continuedl

PJnion Bearing 'Cup Installation
1.. Place the preload"shim,s.unde:~·th~, inn~r cup ~s

. 'shown.. .,.' •... ,(I ~". :';- • ':1' ", " ..

2. "'Plac'~ the inner and oute~ bearing·,·cups. ihto the'
, carrier bore. ~;' " -:,' .,".

3. .PlaCe the .ln~er~eartl1g Cup H~~I~~et :t~oY
',' T56T-4616.-B2. or. e,quivalent on the ihner
. ~. bearing c'up. ': I , ' • '. ~ ';~'\ '~

~. : \ '.'.": .....

. .
INNER BEARING CUP REPLACER OUTER BEARING CUP REPLACER

-T56T-4616-B2 :, 'T56T-4616~B1 . ,

INNER CUP':: " ,;~. OUTER ~YP

Dept'hGauge.Gheck'
1. Refer tothe chartbelow'for tHe correct tools for

the parti6'ular axles.
,NQTI;: If any of the ,gauge surfaces become nicked,

" the high spots',mustbe removed,with a medium India ,
, oilstone ,to' ~nsure corr~'ct r~adin~s., "
2. Place a ne~ inner pinion bearing over the

. "proper aligning adapter and' insert into the
'pinion bearing ret~iner assembly. Place the
outer pinjon bearing (new or used if in good
condition) into the beari~g ,c~p a.nd a~semble

th~ handle onto the screw ·and hand tight~n.
, Note the 3/8 iflCh square drive in the handle to
be used for obtaining the proper..pinion bearing
preload. Tighten to' preload "of 2.26-4.53 N ~ m

, , (20-4Q in-Ib).' , .
3. Center' the proper g'auge tube int"o the

, differential' bearing. bo,re. Install the bearing
caps and tighten capscrewsto 109-147 N·m
(~0~90 ft-Ib).

4. Using a feeler gauge tool or 'shims, select the
thickest feeler shim that will enter between the

: ,gauge tube and the gauge block. Insert the
feeler gauge directly alon-g the gauge block to
insure a correct reading. The feeler gauge fit
between, the gauge tube and the ,gauge block
sh9uld be,a s~ight drag-type feeling. Make sure
the -shims or, feeler gauges are free ,of dirt to
ensure a correct reading.

4.. Place the 'Outer Bearing Cup Replacer Tool
T56T':461'6:'B1 or equivalent on, the outer
b'e~ring cup. ,,' "

5. ',h,sta:H the Threaded Drawbar,. T75T~1176-A or
equi\(alent, ,into the, replacer" .tools and tighten
th~ drawbar to, install t~e ,c'ups, into .. the carrier

~ bor~~ ,.... ,,' .,
. ....:..

E6404·2A

GAUGE

BLo~~g~~u~cG~.~E~~'-il
,t· .

,.' ,-' ALIGNING-
. ADAPTER',

GAUGE
TUBE'

"-

~ Number .

Handle T76P-4029-A11

Screw T80T-4020-F43 -

Gauge·BIock . T80T-4020-F42

Aligning Adapter T76P-4020-A3
Gauge Disc .~ T78P-4020-A15

~Tube O8OT-4020-F48
,-

CE6653-1~

5. After the correct feeler gauge feel is ob~ained,

check the reading. This is the thickness of ,
shim(s) requireQ providing that, upon inspection
of the service pinion gear, there are no
m~rk~ngs: '.' .

NOTE: If the service pinion gear is mar~ed with a
plus (+) reading, this amount must bE} subtracted
from' the thickn~s~ dimen~ion ob~ain~d in Stf3.p 4.

DAVE GRAHAM INC. - 2012 
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Axle, FrQnt Driving-Dana. MO,del 60 ~ono~~am 15-32-26

. .
DISASSEMBLV ~ND ASSE'!'BLY (Continued)

If the service pinion gear is marked with a minus
, (-). reading, ,this amount must be added to the'
,thickness di~ensio~ obtain~d in.:Step ,4.
In addition, you must,'use the exact 's~me .new
inner pinion bearing ,that was us~d in the
previous steps~', . , ': ,-.' ".~

6~ - Remove the ini1ec~ pinion bearing cup and install
the correct thickness of shims in the' ,carrier
bore,. Re-iristall the bearing cup ~nd oil sli~ger

(if used) on the.pinion'and press'on,the bearing
.~with T53T-4621-C or equivalel'lt '

NOTE: If '8 baffle, or slinger is, used, replace with a
··'n~w ~(le upofl assem~ly and measure as .part 0,1 the"
. shim stack. ' ; , .. .

4 '.'... ... ~ •

7. 'After followir:-g these' p~ocedures, cQn~inue to.
,', bui.ld the. remaioing" components with' proper
'pinion and differential bearing pr~load to~ques
~nd ~ing gear b~c~lash. ' , .',,' ~

Pinion Bearing Preload and Fin~'1 Depth'"
Check '
1. Assemble preload shims' and slinger (if used) ,...

onto pinion'. Assemble bearing cone'~ Using.,.:.
T75L~,11.65~B, Axle Bearing/Seal plate' ang :,- .

,T75L-1165-DA, Axl~ ,B.earing/Seal ~~placer or
t~ei.r ·equiv~-Ient~·. ;,', "'~~,.',

~. ~ t.'

t ~ • " .. ~, ~

v. "

.AXLE BEARING/
, ,SEAL REPLACER

TISL-116S-DA

E6405·1B

t.t;· _

2. Assemble end yoke,' washer and new pinion:
"-ut. Tighten nut ,to torque specifications listed'

" ~t,the end of this·Section. . '
, .

3. Using an .:N· m (in-Ip) torque wrench, rotate
pinion. The torque required to rotate the pinion'
should be between 2:26-4:53 N· m' (20~40 in-Ib).
To increase preload, '~emove shims from drive
pinion. To decrease preload, add shims .to
"pinior,.... .

~..

'~.....~.

. :~~ .,
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15·32·27 Axle, Front Driving-Dana Model 60 Monobeam 15·32·27

DISASSEMBLY AND .ASSEMBLY (Continued)

The illustration shows th~ arrow in the pinion
pointing in two directions. The arrow pointing
towards the end yoke indicates that by
removing pinion positio~ shims, the distance
from the. centerline of the axle to the pinion
button is increased giving a plus reaping. The
arrow pointing toward the drive pinion indicates
that by adding pinion shims, the distance from
the centerline of the axle to the pinion button is
decreased, giving a minus reading. The pinion
bearing preload shim pack does not affect the
pinion depth setting. The arrows' on the ring
gear show the method for increasing or
decreasing ring gear backlash by inserting or
removing differential be?lring shims.

DANA REAR AXLEU
REMOVE SHIMS

COLLAPSIBLE
SPACER FOR
BEARING PRELOAD

PINION LOCATING
SHIM PACK

E6406-1B

4. With the drive pinion at the :correct depth,
. remove the yoke with Holding Tool, T76P-4851

A and Yoke Remover, ,T65L-4851-B or
eq~uivalents.R'emove the yoke, nut and washer.

5. Coat the oil seal with grease. Install the drive
-pinion oil seal with Oil Seal Replacer, T56T-·
4676-8 or equivalent. After installation, make
sure the garter spring did not pop out. If the
garter spring pops out, remove and replace
seal. .

.'
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Axle, Fr~nt Driving-Dana Model 60 Monobeam. 15·32·28

DISASSEMBLY ,AND ASSEMB~V (Continued>'

6.. Install' the yoke with Companion ,Flange
Repla¢~r, D81 T-4858-A or equivalen.t, .-if.
necessary to draw the drive pinion up to engage

.', the nut.' Install. the washer and nut and tighten
,nut to ~qrque spe~ifications listed at.t~e end of
~his. S.~,c~io·~. ' .. -, . ~"

o' ~: .. I ..

~\. .. , .. ·r· .
..... . ...

, ..-

COMPANION FLANGE
REPLACER· .

. . T85T-4851-AH

. .. 1-· " . \ ~

,,'

., ."
E4852·1B

Assem~ly of ~Differential Into Housing
Ring Gear and Pinion Backlash
':'.. I

1.' Place differential assembly (with ,pinion
installed) into housing. Differential master
bearings should still be assemble9, to ·case., '

2.. Set up,dial indicator Tool 4201-C or equiv~lent.
Force ring gear into mesh with the pinion. Rock'
ring 'gear to allow the teeth of the gears to
mesh. With force still applied to the differential
case, set· indicator at zero.

. -,'

E6403·1B

..........
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Axle, ·Fro~t Driving--Dana Model 60 Monobeam 15-32-29

. DI.SASSEMBLy, AND 'ASSEMBLY (Continued) . '

3: ' Force the'~ differential case' (ring' gear) away
from the pini.on· gear to obtain an· indicator
reading.,. Repeat., ,until the sam~ r~ading is
obtained each time. This reading will be the

,,~. -necessary'amount of 'shims required between
the differential case and 'differential bearings on

, the'. ring ',.gear side. Remove indicator and
differential·',case.'. from .lthe carrier. Remove
master bearings from 'differential case.

. .
.,4. ·'·,As' determined in Step -3, place the -requited
..,,,. amount of shims' on the ring gear hub of the

differential case. For ~xample: if the reading in
-,Step 3'was 1.14m·m (0.045 inch), place 1.. 14mm
(0.045 inch),amount of shims on the hub of the

. rin'g gear side of the differential c~se.

5. Install the bearing cone on the ring gear side of
. the differential case.. Drive· the bearing onto. the

hub using 'pifferential Side, J3ear~ng Replacer,
D81T-4221-A or equivalent as sho~n .

.:.

., .......
, •• 1,

'~ .

I INSTALL STEP
PLATE. HERE

D80l:630-7
E6407-1B'
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15·32~30 Axle, Front. Driving~DanaModel 60 ~onobeam·, . 15·32·30

, .
E8018·1A

D'ISASSE;MBLV AND ASSEMBLY (Continued)

6. To determine the correct amount of shims to be '
placed on the hub of the drive pinion side of the
differential case, subtract the reading obtained
in Step 3 f~<?m the total dif,~erential, case end
play. Total case erid play was det~rmined under
Steps 9 and 10 of Differential Case-Assembly."
When this amount is determined, add 0.36mm '
(0.015 inch),to the amount. This is ·the required,
amount of shims to be placed on the hub of the,

, drive pinion side of the differential case.

For example: Total, Differential. Case End Play'
" was 2.30mm (0.091 inch). The reading.in Step '3'
. was, r.14mm-(0.0~5 inch), and wh~n subtracted~

from 2.30mm· (0~'0~1 inch)'gives 1.16mm (0.046
'iflCh). 0.36mm '(0.015 inch) is a9ded to give .
.t.5,2mm (0.061, inch) amount of. shims to be
placed on·the hub of the drive pinion side of the
diff~renti~1 .cas'e.

7. Place the required amount of shims on the hub,
of ,the drive pinion 'side ,of the differe,ntial cas~:

8. Install the bearing cone 'on the hub of the drive ~,'

pinion side of the differential case. Place Step .
Plate'D80L-630-7 or equivalent for Model 60
axles on the ring gear side bearing to pro~ect

the bearing during inst~lIation of the drive pini9n
side be~ring. Place the bearing on the drive
pinion side hub and,drive it on using Differential
Side Bearing Replacer, ,D81 T-4221-A or
equival~nt.

9. Install' spr'eade'r and indica~or .to·. carrier~, '
Remove indicator. :' ; '.:

CAUTION: ·00 not sprea'dcarrier·.over 'O.38mm
(0.015 inch). .

r'·"·
,;

10. Assemble 'differentia·1 bearing ,cu,ps to
differential bearin'g cq·n.~s. .

: Insta!! dif.~erentiai'·assembly into···:carrier....

.. Use: 'a:~ r~whide'" ham~~~ .:to'. :seat diff~'rential,
.. -·assembly. into cros'sbore of carrier. Care should

be ~tak~l')-.to ayoid nicking the .teeth 'of the ring'
- ,,' .gear -and piniqn'during'·assembly. ,Rem'ove the

, spreade~ from the- diff~r~ntial.case.

11. I Install' bea'ring caps. Make sure the letters
, '·stamped'on the caps correspond with those on';',
. '. the -carriers. Tighten bearing cap screws t~·

, . torque specifications 'listed· at the, end of, this
.: Section.

. o· ..A.:- .....
MATJNG~LETTERS ~, .•..

. " E6670-1A,
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1·5-32~31 Axle, Front 'Driving--Dana Model 60 Monobeam

DISASSEMBLY AND ASSE',MBLY (Con'~inued)

12.' Check ring 'gear and p~ni~n backlash in three
;equally spaced points with dial indicatqr...

~... ~." , -, .. , . ..

- .Backlash tolerance ~ is 0.13-0.23mm '(0'.005- '
,":,0.009 inch): a'ndcannot vary'more than 0.05mm

'. (0.003 inch) between points checked.

{. '~High b~cklash is: cor.r~cted by moving thie ring
'. -gea~ ,closer- 'to t!je pinion., ,.. .,

... -' ..' .... .

:Low~ backlash is. corrected by moving rin.g gear
away from the pinion., " , '

These corrections are made by sWitc,~ing'shims
,'from one side of'the, differential case ,to the

other.

E75OO-18

.. \

13. Obtain' a gear tooth c6ntact,pattern. Check' as
outlined under ~Gear Tooth Contact Pattern

" Check' in this Section ·prior to co'mplete
,~re~ssembly. :

. 14.' Ins'tall new"cover ~aske~'and install cover plate.
.,Tighten screws to torqu~ specifications listed at
the end of this Section. ,

NOTE: The flat mouritin'g surface cover plate on
Dana design axles .r~q~ires the use of a silicone

, ,rubber sealer". mater.ial,' Silicone. Rubber D6AZ
19562-AA (clear) or D6AZ-19562-BA (black) (ESB
M4G92-A and ESE-M4G195-A) or equivalent rather
than: a gasket. , , .

_The cover face of the carrier and the flat
, .surface ofthe cover plate must be. free of any oil

film or for~ign materi~1. '

Sealant materia'i must meet specifications .of
D6A,Z-19562-AA.- or" BB (ESB-M4G92-A), or
equivaler.tt: , '

Apply' RTV Silicone. Rubber "Sealer 'D6AZ
19562-AA or BA,(ESB-M4G92-A) or equivalent
to cover p~ate, surfape. Ensure that ttie sealer
bead is laid on the inside of the cover screw
holes~' The bead' is not to pass through the

. holes or outside of 'the holes.

, The bead' is 'to be. 3.18-6.35mm (1 /8 to
1/4,' inch) wide.

Install two' cover screws into cover af8 o'clock
and~'2~6'clockpositions. Use these two'hol~s to
guide ~ov~r, plate ~nto position on the carrier.

~nstall remaining screws. Tighten alternately
.. and' evenly. Tighten screws to 41-54 N· m (30-

40 ft-Ib).· ,

Allow one hour curing time' before filling
carrier with the proper amount Of specified
lubricant anCi v'ehicl~ operation.

15. Install the axle shafts as described under Axle
Shaft in the Removal and installation portion of
this Sectio·n. Connect the steering linkage to
the spindle.
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15~32·32 AX.le; 'front 'D~iving~Dana'.Model"50,' Monobeam

.DISASSEMB~Y AND ~SSEMBLY' (Contin~ed)

G,ear, Tooth, Contact P,attern Che~k .
'1. ' When rolling. a t~~th: patt.ern,'use q. spec.ial

m~rking ·compound. (tube) to obt$in gear tooth
,m~~h cootact pattern. ' ,.' " .

2'. To ch~ck the gear tooth contact"paint the gear
teeth with the.spectal ma~king 'compo~nd:

NOTE: A mixture-that is too wet will 'run 'arid smear,
too dry "a mixtur'e cannot be pressed out from '
between th,e .teeth. ' '., '

"
" ~ ..

3. ' 'Rdtate rifl9 gaar '(use ~ box wrench ori~..the' ring , 1"

.. " .gear attaching"bolts as a lever several complete
; ,", ,.revolutions in', both ,directions; or: un'til' a .clear

tooth co'ntact patte~n is''Qbtain~9. .
4~, Certain types of ge~r;tooth conta9t p~tterns on

the r.ing ge~r indiGate .ib~Qrrect adjustment.,
Incorrect a'djustment~'can be" corre~ted ,by

~+' ,re'~djustihgthe :ringgear \andlor' th~.pinion.
.;;.~,,',,- •J .... ~'." ~, ~

"'(' ..

'"

2,

5 ,~ . • "

, ACCEPTABLE TOOTH PATTERN'LlMITS
ANV:,'COMBINATION OF DR'IVE AND COAST

PATTERNS SHOWN PERMISSIBLE

; TOE,

,,6 t-,',.~:;

, ,~

t, ;

HIGH TOE DRiVE .

TOE

2

. ,1

.:.. ... '.

DRIVE "
4

7-" "

~ -

...-, . .,'" ~

• ~1' _...:: ~i.·

'.' .....' ....
. .

;- .-

HIGH ·COAST ' ,

3'

LOW COAST

4. ~COAST E8195-2A'

-t, 1· ...
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'15-32-33 Axle,: Front Driving-Dana Model 60 Monobeam "15-32-33

DISASSEM~LY -AND _~SSEMBLy. (Continued)

5. :. The. previbl:Js illustration shows acceptable
"' tooth pat,ternsfor all axles. In general; desirable

(f .' "tooth pa~terns"should have the following ,
characteri$tics: '

A. ' .The '. drive: pattern 'should be fairly well
"ce'ntered 'on the tooth.

B. ~",' The '·c'oas,t pattern should be fairly well,
centered on the teeth. '

'. , ~ ""-

··C. ,Some clearance between th~ pattern and
'Jhe top~lof ·the tqoth is qesir~ble. ,

D. ' .There should b'e no hard lihes, where the
. ' .,.," ... pressure is high. "

, 6~ '.. ,An 'individual gear ~set ~eed n'ot conform exactly
. 'to.. the., .ideal p~ttern. to' b~. acceptable.. An'y

, combination of 'drive and coast patterns show is
acc.~ptabl.e\.· . ~ , . .':'

ROOT "' ~ , 'RING GEAR TOOTH

7. Since each gear" 'set -rolls a characteristic
pa~tern, the patterns shown are consi..dered'
a9c~ptable and shoulq be used as a guide. the
d~ive' pattern' is ro.lled on the convex side of the
~odth, and the coast pattern i$ rolled on the
concave side. .

. , .

,The movement of tooth contact patterns with' . :
'. qhanges in shimming caQ be ~surllmarized as
f9Hows:, , ~ . - "

:'. A.. ' Thinner, shim, with the back I,ash set to
specification, moves the pinion farther from

. the ring ge~r. . .

'B., Thicker shim, with ·the back lash set to
speci~ication, .moves the' pinion closer to .
the ring gear.' .

NOTE:. When ma,king pinion .position 'changes, .
shims should be changed in the range of .05 mm
(.002 inch) to .1 (j mm (.004 inch) until correct pattern
has been' obtained. .' "

? ~' " '

DRIVE SIDE ,COAST SIDE..

HEEL TOE TOE HEEL

BACKLASH CORRECT. ,
THINNER PINION POSFrlON'SHIM
SHIM REQUIRED.

. .' PATTERN INTERPRETATION,
(RING 'GEAR) ,

NORMAL OR DESIRABLE .pATTERN. THE
DRIVE.PATTERN SHOULD' BE CENTERED ON
THE TOOTH. THE COAST PATIERN·SHOULD
BE' CENTERED ON THE TOOTH, BUT MAY BE
SLIGHTLY TOWARD THE TOE: THERE
SHOULD BE SOME CLEARANCE BETWEEN
THE"PATTERN AND THE TOP OF THE TOOTH.

DRIVE SIDE

HEE~E

COAST SIDE

TOE (HEEL

.~

BACKLASH CORRECT. , '
THICKER PINION POSITION
SHIM REQUIRED,~' ,

THICKER PINION POSITION SHIM WITH THE BACKLASH'
CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR.
DRiVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK
CONTACT) AND SLIGHTLY TOWARD THE TOE.
COAST PATTERN MOVES DEEPER ON :THE TOOTH AND TOWARD
THE HEEL.
THINNER PINION P.OSITION SHIM WITH THE BACKLASH
CONSTANT MOVES THE PINION FURTHER FROM THE RING
GEAR. '

DRIVE PATTERN MOVES TowARD THE TOP OF THE TOOTH
(FACE CONTACT) AND TOWARD THE t-1EEL. . :.' .

COAST PATTERN 'MOVES TOWARD THE TOP OF tHE TOOTH
AND SLIGHTLY ToWARD THE TOE. E8197-1A

. THE TOE OF J'HE ,GEAR .TPOTH 'IS THE: PORTION OF. THE TOOTH
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF
THE GEAR TOOTH IS THE PORTION OF THETOOTH 'SURFACE AT
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE
SURFACE OF THE TOP OF THE TOOTH. '

E8196-1A

..
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15·32·34 Axle, Front Driving--Dana M9del 60 Monobeam 15·32~34

DISASSEMBLY AND ASSEMBLY (Continued) ,

Axle Shaft

STONE
SHIELD

g'.. Check ringgear:~ backlash by .."installing a dial
indicator on the .carrier .housing. ',Check ring

'gear ,'and pinion' backlash at·: threel·.equally
spac~d points on the ring. geaL . Backlash
toleranc~ is ·0.13..0.2~ 'Tim (0.Op5~0.00g inch)
and cannot vary .n:'lore "th~n O.O~·m.m (0.003
inch) between ,the three points. If backlash is
high" the 'ring gear must be n:'l9vedcloser ,to the
pinion, by moving.shims too·the ring gear side to
the opposite' side. If backlash is low, the ring
gear must be'moved away."from·the pinion by
moving shims from the ring getar side to the
opposite side.

NOTE: When a change in backlash is required,
backlash ,shims sh~uld be changed. ill the range <;>f '
~ ..1./2 ti~es the amount. Qf .,.backlash',requi,red. to
bring ~he gears into specifi~~tion·. For e?<~mpl.e;if the

, bacKI~sh needed to be changed by .10 mm. (.004
inch), the shim pack should be changed by .15 mm
'(.006 inch) as a starting point. The actual amount of
backl~sh.changeobtained will vary depending upon,
the ratio and gear size.

COAST SIDE

. TOE ',HEEL

,~,

'~.. ,~ .•~

t"

.RING GEAR TOOTH "ROOT

, DRIVE SIDE

HEEL~E

8. If ttie pinio'n po~itioning shims are correct:
. .

• dec~easing backlash,move~ th~ ring gear
clos~r .to the, pinion. Orive pattern (convex
side of gear). move~ slightly lower and
toward th'e toe. Coast pattern (concave
side of gear) .moves lower and toward the
-toe.,

• increasing backlash moves the ring gear
away from the pinion. Drive pattern moves
slightly' higher and toward the heel. Coast
pattern moves high~r and towards the heel.

NOTE: If the patterns are not',correct, make the
changes as ihdic~ted. The differential: case and
drive pinion will h~ve to ·be .removed ~rom the carrier
.housing to change a shim.

PATTERN INTERPRETATION
~ (RING GEAR) _

NORMAL OR DESIRABLE PATTERN. THE
DRIVE PATIERN SHOULD BE CENTERED ON
THE TOOTH. THE COAST PATIERN SHOULD
BE CENTERED ON THE TOOTH, BUT MAY BE
SLIGHTLY TOWARD THE TOE .. THERE
SHOULD BE SOME CLEARANCE BETWEEN
THE PATIERN AND THE TOP OF THE-TOOTH:...

THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH
SURFACE AT THE END TOWARDS THE CENTER: THE HEEL OF
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT
THE. OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE
SURFACE OE T~E TOP OF THE TOOTH.

Disassembly

1. Remove the axle shaft as described under Axle
Shaft in the Removal and Installation portion of
this Section.. '

. 2. 'If installed, remove the 'bron;ze ~pacer from the
axle shaft.

3; R~rnove the' rubber:V-:seal from 'the' stone
shi~ld and axle shaft. . ,

E8196-1A

STONE
SHIELD E6654-1A
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15·32·35 Axle, Fro~t ~riving-Daria Model 60' Monobeam 15·32·35

DISASSEMB~Y AND ,ASSEMBLY (Continued)

4. If required~ remove the stone' shield from the
axle shaft with a press and Pinion Bearing Cone
Remover, D79L-4621-A_ or equivalent. Discard
the stone shield. ·

5~ Remove the snap rings that retain' the bearings
in the yoke 'and axle shaft.

6. Position U-Joint Tool, T74P-4635-C or
equivalent on the shaft and press the bearings'
out of the ,yoke. If. the bearing cannot be
pressed completely out of the yoke, remove the
bearing .with vise grip or channel lock pliers.
Mark the yoke and shaft so they can be
'assembled in the same position'. -

7. Re-position the tool to press on the spider in
order to, remov~ the bearing from the. opposite
si.de of the yoke. ,:

8. Remove the YO,ke from ,the spider.
9.· Remove the bearings and spider from th.e axle

shaft in the same manner.

'STONE
SHIELD

AXLE
SHAFT

5. ,Install the U-Joint Tool and press the bearing
, ,until the, snap ring of the opposite' b'earing
, contacts the axle shaft.

'6~ Remove' the tool and .install a new snap ring.

'7. ' l~st~1I the yoke on the' spideri'r, positi~n' marked
during dis~ssembly. ' ·

:, 8'. Install-two new bearings and snap rings',in the
yoke and spider in the same manner as the axle
shaft.

9., 'Check the U-joint for freedom ofmoveme'nt: If a
binqing condition results, tap the ears 'of ·the

',axle shaft sharply to relieve the binding. DO
NOT INSTALL AN AXLE SHAFT IF THE
U-JOINT SHOWS SIGNS OF BINDING.
'. .

,10. If removed, press a new ,stone shield on the
axle shaft with an appropriate piece of press

. stock and Pi.nion Bearing Cone Replacer" ~~3T-
4621-C or equivalent. , . .' '

. 11. 'Install the rubber V-seal on the stone shield.and
'axle shaft. The lip of the seal should face
towards the spindle. ,

12. 'If removed, install the bronze' spacer on the axle
. shatt. The chamferred side of the spacer should

be inb,qard again'st 'the axle, shaft.

STONE SHIELD INSTALLAnON

. PRESS
.STOCK

GEAR

. E6655·1A
PINION BEARING
CONE REPLACER,

T53T-4621-C

Assembly "
1. ,. Start a newgeari~g into the axle' shaft.
2. Position, the spider i,n the axle shaft and press

the bearing 6mm(1/4 inch) below the axle shaft
surface using U-~oint Tool, T74P:::4635-C or
~quivalent. .

-3. Remove the tool and install- a new snap ring'.
'4. Start a new bearing .on· the opposite side of the

axle shaft. '

STONE
SHIELD

E66S6·1A
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"15.;32·36 Axle, F;=ront· Driving-Dana Model .60 M.onobeam 1~·32·36

SPECIFICATIONS ,:. r".' ,: c

i.

.' , I

Description Nem Ft·Lbs

Pinion Shaft N~t 298-379 220-280

Differential Bearing Cap Capscrews 108·122 80·90

Ring Gear Bolts/Nuts CD ' 136-163 100-120 ;

Oil Filler Plug 28-40 20-30

U.Joint U·Bolt Nuts
'/

21-27 15·20

Cover·To-Housing Bolts 41-54 ' '30-40

Tracking Bar Nut &Bolt 221-275 163·203

Kingpin ..
~ ,

678-813 ", 560.600

Steeri~g C~ Nuts . 95-122 70..90

Stabilizer L!nk Nut 28-48 21·33

Stabilizer Bar l:J-B~lt 65-92 48-68

Spindte C'onnecting ~od To Steering
,Knuckle Castellated Nut· . 95-136 70-100

Stabilizer Bar Bracket'U-Bolt 65-9~ . 48-68

TORQUE·SPEClfICATIONS:....::·DANA MODEL 60 FRONT DRIVE AXLE

G),lf equipped with Grade 9 bolt~ C7 lines on bolt head, tighten'to ,
163-190 N·m '(12~-140 ft~lbs). · , CE6657·1B

DANA AXLE ADJUSTMENTS

Deecrtptlon
. -

"-." ..
S~lflC8Ilon DescrIption Specification

Backlash Between Ring ,Gear and ,Pinion 0.13..0.23' mm Pinion Bearing Pre~d (with new bearings) 1.7-3.95 'N-m
(0.005-0.009 inch) (15-35 in-Ibs) .

Backlash Maximum Variation Between Teeth 0.05 mm
,'\

" , "

(0.002 inch) "

CE6659-28 '

. '

\' ~pprox. Capacities
. ' ~

U.S. Pts. (Imp. Pts. IAxle Model Ford Specification '. ..
'" Uters

60
"

Hypoid Gear Lubricant, C6AZ-19580-E (CESW-M2C105..A) or equivalent . 5.8 , I 4;8." I 2.8

AXLE LUBRICANT CAPACmES

CE6658·2A

t--;)

i "1.' .,:,....... :" :,.~, . ,. ."

t ".f
, I •

... -,

. ['
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15·32·37 . Axle, Frol1t.Drivi~g-Dana Model 6.0 Monobeam 15·32·37

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS
,-

Number DeIcrIptlon Number Description

D78P-4201·B Dial Indicator T57T-4851-8 Companion Flange Holding Tool

D79L-4621-A Pinion Bearing Cone Remover T64p·3590-F Pitman Arm Puller

D80L-100-H Actuator Pin T65L-4851·B End Yoke Remover

D80L·100-W Bridge~1y T74P-4635-e U.Joint Tool

D80L-1QO-T Collet. T75L-1165--B . Axle Bearing/Se~ .Plate

D80L-630-7 .Step Plate. . T75L-1165--DA Axle Bearing/Seal Replacer

T86T-311o-AH King Pin Seal Installer T75T-1176-A Threaded Drawbar ;

O8OT-4020-F48 Gauge Tube' T76P-4020-A3 Aligning' Adapter

081 L-4000-A Driver Handle T76p·4020·A11 Handle

D81T-4020-F54 Final Check Gauge Block T77F-1102·A Bearing Cup Puller ,-

081 L-4220-A Universal Bearing Remover T77l-9~B Jet Plug Puller

081T-4221-A Differential S~e Bearing RePl~~ T7SP-4020-A15 Gauge Disc.,·.

081T-4222-0 Master Differential Beari~s T78P-4851·A Holding Tool - .

081T-4628-A :- ;Bearing Cup :Remover TSOT-4000-R Bearing Replacer

081T-4628-0 Bearing Cup Remover 'TSoT-4QOO-W Driver Handle

ID81T~A' Companion Flange Replacer T80T-4029-F42 Gaug~ Block "

085L-1039-A Two-Jaw Puller T80T-4020-F43 SCrew

'085T·1197·A· Spanner 'Locknut ·W~ench T83T-4676-A Oil Seal Replacer

T50T-100-A Slide Ham~r
..

TOOt·117S-AC Seal Remoyer

T53T-4621-e Pinion Bearing Cone Replacer TOOL-4000..E Differential Housing Spreader

T56T-4616-81 . Outer Bearing Cup Replacer TOOL-4201·C Dial Indicator • o'

T56T-4616-82 Inner Bearing Cup Replacer TOOL-485e-E Companion Flange Replacer

156T·4676-8
,.

Oil Seal Replacer

CE6660-2D'
'. ~,

ROTUNDA EQUIPMENT '

Model Number Description "

014-00257 Differential Repair Stand

077-00008 Low LiffTransmission.Jack- ~ '.

CE6662-1A

... ,....

. ~

'J
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1:5-34-1 ~xles, Fro,rat' D~ive-Dana MOdeis, ~4 ~n~. 50 ,15-34-1

;SECTION 15-34 Axles, Front Drive~DanaModels 44·
and 50·

SUBJECT PACE

ADJUSTMENTS .~ .......•.... ~ ...' .....' ~ .~ .'. ,15-34-6
DESCRIPTION AND OPERATION

Automatic Locking' Hubs
,Operation(Standard on Bronco and .

'F-150, (4x4) ' ' '~ ' ' 15-34-6 ~

Free' Running Position-Manual Locking
, "Hubs ' '..' 15-34-6

. ':,-. Front-Wheel Drwe, Manual Hub ' 1-5-34-1 ' .
Lock Position ' : ~ . : ' 15-34-1

DIAGNOSIS AND TESTING '. : ~~ ~ '.. '.~ .15-34-6
DISASSE~BL y AND ASSEMBLY " '\

,Bearing Cup ~nd Drive Pinion. ,
Installation '.. ~ e'. • • •• 15-34-22

Cardan Type U~Joints ' .. '.~ ' ~ '.. :'. ~~ 15~34-18
Carrier ' ~ ' ' '. 15-34-18
Dep'th Gauge Check ~ ' : 15-34~21'-
Differential Case ' ~ .-'..' 15-34-23
Drive Pinion Installation' 15-34~2()
Drive Pinion Preload Check e.. 15-34~23

.Gear Tooth Contact 'Pattern 'Ct,eck "15-34-26,
. .

SUBJECT PAGE
, ,

DISASSEMBLY: AND 'ASSEMBLY (Cont'dl '
Total Differential Case Endplay 15-34-20

REMOVAL. AND I~STALLATION _
Axle Housing Pivot Bushing (IFS ,Front

Drive Axle) ~ ~- ,. . . . .. 15-34-17
Axle Shaft Bearing "(IF$ Front Drive

Axl~) : ' 0 ••• '••• ' •••••••••••• ~,,15-34-17' , .
Dana ,Four"Wheel' Drive Front Axle '~. 15-34-6 .

.F~150 (4~4) an~, Bronco With Coil '.
'$pring$ (Fig. 6) - ' ~ . . .. 15-34-:6'

.' Left Different'ial Seal . .' .. ~.' ~' ' ". 15-34-17
Right .Han~ -Slip ,Yo,ke ~nd Stub Sh~~t
. Assembly, Carrier, Carri~r ...Oil Seal, and
1Bearirig ; ...•...... '.. '.: .. ~ 15~34-14

Spindle, and Right an'd Left Shaft and
Joint Assembly : ..............•......' 15-34-t.1

, ,Steering Knuckle .. : ~' :": .' ' 15-34-8
~ SPECIAL SERVICE TOOLS j. • •• 1.5-34-29
. SPECIFICATIONS ..... ~ .0 •..•.• '•.• '••.••.••• '~15-34-28

VEHICLE. APPLICATION ~'. ,'.. ;, : ~ .1'5-34-1

Lock, Position

Refer. to Fig. 5:

VEHICLE APPLICATION' The integral drive pinion'gear and~shaf{is ,supported
. , . , by two opposed tapered roller 'bearing's which are

F-1.50"":-F-250 (4~4) and 'Bronco Vehicles. " assembled in the carrier hOtJsing. Pinion locating shims, .

. DESCRIPTION 'AND OPE'RATION installed between the inner bE3,aring cup and the cup,
seat,- control the drive pinion depth adjustment. The

ThreetypE3,s of Dana, front-drive axles are available pinion bearing :preload is controll.e,d ,by, shims ,located
for Ford light truck application. The Dana 44-IFS. between the pinion outer bearing and the shoulder on
(Independel1t Front Suspension) is ~v~ilable on Bronco t~e ~rive pinioq'shaft~" ' .. ",. '..
and F-150 (4x4). The ,Dana 44-IFS-HD-(lndependent . The'differential case"assembly is supported by two
Front Su~pension-Heavy Duty) is available on F-250' opposed tapered roller bearings' and ··cups, which are'

,(4x4). The Dana 50-IFS (Independent Front· re~ained· in the housing by removable caps. Shims,-
Suspension) i~ available·on F-250 (4x4) equipped with irlstalled' ·between .each differential bearing and· the:
Heavy Duty Front End optionor F-250 Super, Cab·: shoqlder on the case, perform three functions: they take
models. ' . . up the differential case side clearanc~; they adjust the

All axles are basically alike with some differences backlash between ring, gear and drive pinion, and they
. between the three.~The 44-IFS is on vehicl~s equipp~d' . establish differential side bearing preload. '
with front coil springs. ·The 441FS HD and 50 IFS are on ' . On I'FS front driving' axles, the cover on the front of
vehicles ~quipped with ·front I~af sp~ings. , th~ carrier housing' is int~gral with the left hand axle arm

The' 44-IFS, (Fig. 1) is equipped· with automatic hub's 'asse'm'bly. A metal, tag, stamped with ~he gear ratio and
and is,equipped with manual hublocks (Fig. 2). The 44- part ,number .is secured to the housing by one ·of the
IFS..HD (Fig.- 3) and 50-IFS (Fig. 4) axles equipped with "carrier mounting bolts (Section 15-01, Axle; Driving-
manual ,Io~king hubs·only. .' Gener~al,' S~rvice).

The differential' ,carrier is mounted to the left hand
axle arm. Adjustment 0.1 the' differential bearings is 'Froiit~Wheel Drive, Manual Hub
accomplished by means of shims placed betwee.n the For' ~.ervice procedures on·,front hubs, refer'to Section.
bearings and the differential case. The differential ' 11-1 ~ Wheel Hubs and Bearings, ,Front Wheel Drive.'

. bearings'ar~ preloaded by the squeezing action of the .,' ,
carrier housing. A spreader must be used' on the axle - 'The manual locki.ng 'hub' is' s~andard ,equipment for
,holJsing 'to reli,eve' the tension on the differential', tli.e Dana·front-~xle of the Bronco and-F-150 (4x4). ItiS
bearings and permit removal or installation of the - . the internal locking type. The' automatic locking hubs
differential.' . are 'op~ional on F-150 ',(4x4)a~d BronGo..

. . ,.

'The front axle is of the integral carrier-h.ousing,
hypoid-g~ar type, in which the centerline. of the drive '
pinion, is· mounted above the centerli~e of the ring, gear:
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15-34-2 AXI~s, Front ,Drive~Dana" Models 44 and' 50 '15-34-2

~
~ I

I
I
i
I

(AM) .SHAFT-3219

)

'Y'-:"'....~-~~~__ SHAFT ASSEMBLY

7..
.·3219-AH·

.' 3220-LH'
... " '.

~ " KEYSTONE
; CLAMP....802857·

UNIVERSAL JOINT KIT-3249

FIG. 1 Dana 44-IFS Front Drive Axle Bronco and F-150 (4x4) with Automatic HUbl~~ks
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SHAFT
3M387

·' AXI~s, f.ront "Drive~Dana Models 44 and· 50 -

(R~) SHAFT 3219

PIVOT
·BUSHIN,G

'38177, '

DIFF. PINION
SHAFT-4211

SPINDLE'
~NEEDLE

'BEARING..
-SPINDLE'

•. <') ••

15-34-3

·":1

\, ~ t

~~ADJUSTIN-G
~., NUT

- • <
~ . OUTER WHEEL

BEARING-.,

E7130~2B

FIG. 2 Dana 44-IFS 'Front ,~riv~'Axle. Bro.nco 'and F.;.150 (4~~).~i~h Ma'n'ual t1ubIOCks'
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A'xles, Front Drive-Dana Models 44 and 50 15-34,-4 .

(RH)· SHAFT-3219

~XLE, AR.M ASSEMBLY (RH)-3B402

CONE AND ROlLER-4221

... ~"

'SHAFT ·AS'SEMBLY-3219 (RH) .
.3220 (LH) , ,

~
~ i .

I

i
I
I

I..

~UB

...
~~~. :

HOUSING-3010

GASKET (FORM
IN-PLACE)-4036

~.
. ~~.(,'. 

PIVOT BUSHING

'.~.. . .3/,.
~ _ ~CAP. -:~'.

. ,~,./ ~"'<,. // .................../' . ~:: ...•

. STEERING KNUCKLE'
.. 3.130 (RH)
·,3'131:·(LH) .

\
"J:
...,,.,.,'

. ,

. JAM NUt-.33.925-S

;.

UNIVERSAL .'
JOINT KIT
.i 3249

,~:,. ·S~~L ..

"'~~.-.-_:""
O~~~ ; <;;> ••: "".'

.~

STOP SCREW.;373912-S

E4100-2G

FIG~ -3 Dana 44-IF:S~HD-Front Driving Axle F~250; L.D.(4x4}
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Axles, Front. Drive-Dana Mod'els 44 and· '50 15-34·5

. .'~ .

.<-

., .'~

OIL
SEAL

. / ~. C~S'E

PIVOT -, _ ASSEMBLY
,BUSHING ....

SHAFT (RH)
3219

AXLE·ARM
ASSEM8LY (RH)
38402

LOCKWASHER
18198.

HOUSING
301Q· •.

,., .... -. (' , ~ ~ .

"'·./1.

SHAFT ASSEMBLY
~--:------3219~(RH)~ ..... j.

3220 (RH) .~ ,,' . '.

• "'..J. o.·~·

'>.
",/""

ROTOR'

E4101·2F

FIG. 4 Dana 50-IFS-F.ront Drive Axle F-250' H.D. (4x4) ~ t.· '''~
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15-34-6 . Axles,. Fron~ Drive-Dana Models 44 and, 50 15·34-6

When the transfer case is to be shifted into the,
position for driving the front axle, the pointer on the
center bar of the hub must point to the pointer over the
word LOCK on the Hub Lock Cap. If the clutch teeth do
not engage with the knob turned to this position, the
clutch teeth are t;>utted" and a slight movement of the
wheel in either direction will :·complete'·.ttle lock. The
front axle will now drive :the wheels. Do not operate, in
four-wheel drive with the "hubs disengaged.

Free Running P,osition-Manual Locking
Hubs '

When the transfer 'case is' to be shifted into the
position for driving the rear axle only, turn th~ pointer on ,
the center bar. of the hub so it points to the pointer over
the word FREE on the Hub Lock Cap. This will
disengage the' clutch teeth and thus unlock the wheel
hubs from the axle shafts. The wheels will turn freely on
the axles. "

Be certain that the transfer' case is shifted into
two-wheel drive position before di~engaging the
free running hubs. "

'If difficulty is experienced in, disen'gagement of
the free, running hubs, a slight movement .of the
vehicle 'in either direction with the transfer case in 2
wheel drive position, will reduce driveline wrap-up,.
and 'ease disengagement.

Automatic Locking Hubs· Operation(Standard
on Bronco and F·150 (4)(4) .

'Four-Wheel Drive-The' vehicle must pe stopped
when' you first shift into four-wheel drive. Place the
transmission in neutral and the transfer case selector in
the 4H or 4L position. Thehublocks will automatically ,

, engage when the vehicle is driven. The transf~r case
may then be shifted between 2H a~d 4H- with the
vehicle moving, as long as the automatic hub locks
re'main engaged. The. hubs will rem.ain engaged u'ntil the
di$engage s.~quence is performed.

Two-Wheel Drive--:..Place the 'transfer case in the 2H
, position. To disengage the automatic 'hub locks, shift
the transmission to move the vehicle in .the opposite
direction (forward or reverse) 'and drive a' mi'nimum of
3m (10 feet) in a. straight line. .

CAUTION-Never, shift from 2H to' 4H with the
automatic hub'locks disengaged while the vehicle is
in motion. If it is necessary to shift to or from 4L,
bring the vehicle to' a full stop before ,doing so.

FIG. 5 Four Wheel Drive.;Whe~1 Hubs

DIAGNOSIS AND TESTING
Refer to Section 15-01 , Axle, Dri~ing-General

Service Under Diagnosis and Testing.

·ADJUSTMENTS
" .

Refer to Section 14-01, Suspension Gen,eral Service
" for 'alignment procedures.

REMOVAL AND INSTALLATION

Dana Four' Wheel Drive Front Axle

F·150. (4x4) and Bronco With .Coil Springs
{Fig. '6) .'

Removal

1. Raise the vehicle on a hoist or jack and install
safety stands under the radius arm brackets:

2. Remove the wheel and 'tire assembly and brake
caljper.

3. Disconnect the steering linkage from the steering,
knuckle.s according to the procedures in Section
13-24 Steering Linkage~.

,4. Position jack under axle arm assembly and remove
the upper coil spring retainers'.' Lower the jack and
r~move the coil spring, spring cushion and low~r .
spring seat. "

NOTE: The axle arm assembly must be supported
on the Jack. throughout spring removal ah,q
installation, and must not be permitted to hang, by'
the brake' hpse. If the length of, the brake hose is
not sufficient to provide adeq'uate clearance for the
removal and installation of the spring, the disc
brake caliper must be removed according to'the
procedures specified in Section 12-24, Brakes,
Disc-Light and Heavy Duty Sliding ·Caliper. After
.removal, the caliper must be placed on the 'frame
or. otherwise supported to .prevent suspending the
caliper from the caliper hose. These, precautions
are absolutely necessary to 'prevent serious
damage to the tube portion of the caliper hose
as~embly.

5. Disconnect the shock absorber at the radius arm
and upper mounting bracket

6. Remove the stud and spring seat at radius arm and .
. axle arm. Remove bolt securing upper attachment
to axle arm radius arm to lower attachment axle
arm.

,7. Disconnect the vent tube at the differential housing
"and discard the hose clamps. Remove the ve,nt
fjtting and. instal.1 a 1/8 inch pipe plug..
NOTE: Front drive axle vent tubes may have been
temporarily, plugg,ed to stop ,vent lube blowout
while the axle vent was relocated during assembly.
Vehicles should' 'be checked during repairs for
lupricant leakage through the front axle hou,sing
pinion sea,l, axle seals. or support arm to housing to

. "1ake sure the plastic plug has been removed. If
th,e plastic shipping plug has not been removed, '
remove it 'from the end of. the vent tube.

"8. . R'emove the pivot bolt securing the right hand axle
arm assembly to ,crossmember. Remove and
discard the keystone clamps and remove the boot ..
from the shaft. Remove· the righr'- drive:' axle
a~se~bly and pU,1I the ~xle shaft from ~he ~slip ·shaft.

E4102·1E

LOCK
POSITION

MANUAL LOCKING HUBS

FREE
RUNNING
POSITION

\ f.
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F.IG_ 6 Front ·Suspension

VIEWS

,~ ~

MAIN VIEW

RADIUS ARM
. ASSEMBLY-340S

SPACER
3B244

:'\.
FRONT INSULATOR

I
FRONT RETAINER

_VIEWY

SHOCK
ABSORBER

.18045

..
U'I·.(,)..•
~

:J>
>C
Ci
.~

."..
·0

:::s,..
e..<
CD
..I.
e
DJ·
:::s
DJ

'3:
O·
Q.
CD
U;
~...
DJ
:::s
Q.

en
Q

..
en•(,)...
•
~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Axles, Front Drive-Dana Models 44 and 50 ~5-34-8

{ ,-

..... - ~

'9.' Position - a jack under "the differential ·,hQusing.
Remove the bolt securing the left hand axle
assembly to the crossmember. Remove the, left
hand drive axle, assembly. " " ~ i

Installation

'1. Raise the'vehicle on a h~ist or a jack and position
the left drive axle a'ssembly" at the radius' arm.'
Secure the drive axle to crossmember with the
pivot bolt. Tighten b~I~, to 163-203 N',- m (120;-150
ft-Ibs). " '.,

2. Position the right hand axle ~ssembly~, ,at. the
. crossmember and radius arm~ .Align ~he axle shaft
and install in slip, shaft. Install'the b.oot on:·the shaft
so the boot seats in the grooves: Positi9n n~w
Keystone Clamps over the grooves on the' qoot

.and crimp the clamp wi~h 'Keystone: Clamp Pliers,
, T63P-9171-A or equ'ivalent.. Se.cLJre 'axle assembly,

to crossmember with pivot bolt. Tighten to 163:"2J~3
N -m (120-150 ft-Ibs). ".: ,r" • ,

'3.! Install vent '-i'itting in differentiai' housing. Connect
vent tube, to vent fitting "using n~w hose clamps.

_4.' Position, spring seat ar:ldlnstall a new stud at axle,
arm and upper radius arm. Install new bolt at axle
assembly and, lower radius 'arm. Tighten .bolts to
245-325 N -~ : (.t~0-240 ft-Ibs).

: 5.: Position coiL ;spring insulator, and coil ~pring,Qn
lower spring seat. Install·' nut and tighten to 41.-94.

.. N-m (30~70 ft-Ibst·, Position jack "under axle
assembly ~nd.raise"coil spring into position. Install
upper spring 'retainer."and screw. Tighten to 18-24
-N -m ,(13-f8;;ft-Jbs). ~. ~ . ;,;' .' '

6. Lower' the', ja:ck. "
7. Connect 'shock 'absorbers to 'uppe'r --'and lower

frame brackets., "',.:' ,

: 8. install brake caliper, and wheei al1q~tire assembly.
" . " -,',

9. . COl1nect the'steering linkage as oullined in Sec~ion ~
" . 13-24, .Steer~tfg ,~~nkage.

10. Lower, the vehi'cle: and check and adju'st, camber
and toe-in acdordi~g to Section :1 ;4-01, Suspension
General Service.

• ,>

, F-250 (4x4)-Leaf':,Spring ,Front 'Sus'pen'sion
, '

-Refer to Fig. 7.
~ ,'i..·,

~ Removal

1.:'~', R'aise vehicle',oh' a hoist or jack arid' in~tall safety
. stands.' . ;.,.' ~. " . ' - ..

. 2.;, Removethewh~el;~nd ti're assemblies. 'and brake
, "caliper~: " , ;,

. NOTE: Do not'lettne caliper hang with ifs-weight
on the brake tiose'or.' the hose may become

.' stretched or twisteq. '

3. ' ,'Disconnect the' 'ste~ringlinkage .from the, steering
, , knuckles according to,'the proced,ures in Section
",' 1·3-24'.~Steering Linkage. 'J.~" \ "

< 4~' Position jack ' under. "right".handaxle assembly.
Remove the ,two' 'U-bolts, secu~ing the shock

,- absorber mounting plate and'ieaf springs tcf tub~
'" and yoke assem~ly. ~' .

5. Disconnect the vent tube at the differential
housing. Remove the vent fitting and install a 1/8
inch pipe plug. ' '

6. Remove the pivot bolt that secures the right hand
axle assembly to crossme,mber. Remove the RH
axle assembly. Remove and discard the keystone ,
clamps and remove the boot from the shaft. Pull
the axle s,haft out of the slip shaft.

7: Position the, jack under the 'left hand axle
asselJlbly. Remove the two U-bolts securing the
~hock absorber 11)0ynting plate and leaf spring to
t~~e and yoke ,~sser:nbly. '

8. 'P,Q.sition a jack "under the differential housing. .

9. . R:e'move the pi~ot bolt securing the left hand axle
, ,:'assembly, to crossmember. Remove ,the left axle
" asse,~bIY.

Installation -

1. Raise vehicle on a hoist or a jack and position left
hand axle assembly at leaf spring assembly. Install

,the pivot Dolt'that secures the axle assembly to the
crossmember. Secure the shock absorber

. ,-mounting plate· .to .. the leaf spring and axle
:'assembly with the two U-bolts. Tighten bolts to
1-'16~162 N -m (85-120 ft-Ibs). "

2." positi.on the ri,ght hand axle assembly at
cros'smember. Install the boot on the shaft so the

- boot seats in the4 grooves. Positi,on new Keystone
Clamps over the, grooves on the boot and crimp
the clamp with K~ystone Clamp Pliers, T63P
9171-A, or equiv,alent. Align the' axle shaft and
'in~tall in slip, shaft. _Install th~ pivot bolt that
secures the', axl~. assembly ·to'" crossmember.
Tighten bolt ~to' 123-203 N-m (120-150 ft-Ibs).
Install shock absorber mounting~plate, le~f spring

, and axle assembly using two l)-bolts. Tighten bolts
. ·to, ..t16-162 N -m (85-120 ft-lbS).

3. Install vent ,fitting to differential· housing and,
~.connectvent..t~be to vent using,a new hose clamp. -

,4. "Connect the st~e'ring Iinkag,J'., " " :

5. Install brake ,caliper and wheel and tire-·assembly.
, .. I.

6. ,Check. and adju~t caster, car,nber and toe-in.

'Steering Knu>c;:kle

Removal

Refer to Fig.' 8.," ~' . ' ,~

1:. ." Remove' the spind't'e' and the right and left shaft and
"joint assembly.. asdescr~bed ,in. this Section.

2." Disconnect the steering linkage, if necessary, from
" ':' '.~ .the knuckle according to the procedures in Section

13-24 Steering Lin~age.

3. R~move the cotter pin from the top ball joint stud.
Loosen the flut on the top stud and the bottom nut
inside the knuckle (Fig. 9). Remc;>ve .the top nut.

4. .Sharply. hit the top 'stud with a plastic or rawhide
hammer to' free, the knuckle from the .axle :arm.
Remove 'and discard bottom nut. Use new nut
~pon assembly.'. <

5. , . ,Remove camber 'adjuster by hand or if' difficulty .,is
~ ,'" .~ncountered use Pitman Arm Puller T64P-35'90~F

,or equivalent -(Fi~. 10). ;

~, Note, the orientation of., the camber adjuster. to
assure the ~ame' camber ~ettir:'lg.'

,6. Place knuckle in vise and remove snap ring from
bb~tom ball joint -,socket if so equipped.
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15-34~9', '15-34-9

,~ , ~

: I,. FRONT.OF VEHICLE
~'

·CLAMPS MUST BE
. INSTALLED IN

.POSITION SHOWN ~
WITHIN ± 450

" . "TIGHTEN NUTS i " .. ;.

. 40-57:N·m
',' (30-42 FT-tBf ~:

·FRONT SPRING
5,~10

VIEWX'

NUT
800895
70-100 N·m

. l52-74 FT-(B)' ,

,~~~~~~~~Tp~~ITION "
SHOWN WITHIN ±. 450 .~ .

TIGHTEN NUTS 40-57 N·m
(30-42 FT-LB)

: ,

NUT
- • . I 70-100 N'm
./(52-74 ~-~B)

,,:- .' .•. " "

SHOCK
ABSORBER

. BRACKET
18035 '

~".-.-_ BOLT
605815

...•. ,.
~. ... • 4' :.

,0'

' .•~:~NUT
BOLT (":~:t~~oar" 620485

.601521 "" ~:- ~f~J:iJ.;~9:'· . 204-284 N·m

.'. ~ ,. ~. : :~'. (150-210 "T0LB)

. '" ,NUT

~
~ ') ,802138

. , . ~~ 163-203 N'm SPRING
RIGHT AXLE " :'. '- (12'O-15q 'FT-.LB) INSULATOR
PIVOT BRAcKET .~., BOLT' .' -:l.. '/ SLEEVE

. 38178 '800991, ~~. o' '. ,5l302'

;R~NTSPRING' :'~.
FRONT. SHACKLE ",NSTALL INSULATOR

,5K316 AGAINST FRONT
VIEW V SPRING CLIP .

NUT
802073

105-149 N'm
(77-110 FT-lS)'

RETAI'NER
'8022~8

BOLT
802639
162-203 N·m

_. ---!!20-150 FT-LB) ,

NUT-802073
105-149 Nom .
(77~110 FT-LB)
,~, '.' . VIEV~; W·

BOLT
802112

BOlT . . ." ' ;' ~ "',
. 58634~ , FRONT ~PRING'

'~ _~ .' , / REA~ BRACKET

WASHER g .-- .. '. .5340 .~. ,<:'.

" : ~77 " ," . ~ ~" __ ' . :', '0' _

BOLT " " ,. "-.·"-'fi:.. ~'.\-.~.~r"' . ,RiY..E.... ~~.~7~9?,800991 .' '. I ' " . -- ,. ' "
. ! .,~. '"'J.< ,. ,r /W~S~ER-44877

, .. 'RIVET .' " '. ~. -/. /'. . NUT.34~87.
. 647097 '. .~ .. , "@&c4 48-67 ,Nom

A IJJ r .".'~8NOU2T138 ·(~S:.50·.~-lB)
SPRING~;z;;;=_~;,;;;;;;;;;;;;__~..-~ '. \

- ,': ,,',5310', ' . ~ ". ;:.... " ;63-203 Nonl "
VIEW:X' (120-150 FT-LB)'

. ',NUT
802073

'105-149 Nom
(77-110 FT-LB).

FlG.7 Front DriVing Axle~F·250 (4x4f",'
.- ~ ~ '. --~~~ ~'

~"
;' .. .,.
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15-34-10 Aides, Front Drive-Dana Models 44 and' 50 ' 15-34-10

FIG. 8 Knuckle cl'nd Spindle-Exploded vView"

E4105-28

FIG: ,9 'Removing Steering Knuckle Nut

7.. ,Remove . plug from C-Frame Assembly (T74P
4635-C) and replace with Plug (TBOT-30'10~.A4) or

, , . ~qu~~~lent. ~View A~, ,~i~: 1~ .) ',' .

B. Assemble :C~:Frame ·A.ssembly a~d Recei'\ling Cu,p
'(TBOT-301f)-A2 f.9r F-150 and F-250) 'as' shown in '
View B, Fig. ~11. ' . ,

9. Tu'rji., forcing -, SC~E;lw clockwi'se ,until ball~' je;;int is
rem'oved from steering ·knuckle.'

, ,

NOTE:' Always remove bot~om bafl joint ,fit.st.'
~ .. .. . .

Installation"

1. Clea'n steering knuckle bore, and Insert lower' ball
joint as straight as possible. ,,':~'

CAMBER,
ADJUSTER, ..

FIG. 1,0 Removi,ng Cam~er' Adjuster

2. ,Assemble C-Frame Assembly, Ball Joint Receiving
~Cup (TBOT-3010-A3) and installing Cup (D81T
3,910,-A) or equiv.aleflts ,'a,s shown ,in View A, Fig .. 12
to replace the lower ball joint on the F-150-F-250
anq· Bronco (Dana 44). .

3. Assemble C-Fram,e, Receiving Cup (T80T-'
30l0-A3) ,and Receiving Cup (DB1T-3010-A) or
equivalents as shown in View B, Fig. 12, to replace
the lower ball joint on the Dana 50.,

4., Tl:Jrn forcing screw clock~ise untjl ball joint is',firmly
seated.. . , . '.

NOTE': 'If,ball joint cannot be installed to·the proper
.depth, realignment. of Receiying Cup (TBOT
3010-'A3) will be necessary. Install the snap ring on
the-lower ball joint.
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16-34-t1 Axles, Front Drive-Dana Models 44'anct 60 16-3'4-11

. E4214-1C

RECEIVING. CUP
. T80T-3010~A3 .

VIEWS·

.' 't.·

FIG. '1,1 Upper'Ball Joint Rer:n~v~1 . ._

5.To jnstall ..upper ball joint ,on the F-150, F-250 and'
Bronco a,ssemble the' C-Frarne, Receiving 'Cup
(T80T-,301 O~A3) and' Replacer (T8qr~301O-A1) or ..:
thei~ equiv,alents"as shown in View C, Fig. 12 and 0 - "

repeat Step ,4~ 4 .

6. Ass:~mble kri~ckle to a~ie arm assembly. Install.'
Camber: adjuster on top ball' joint stud with' the
arrow' pointing outbo~ro f,or "positive" camber.~ .. :'FI9~ 12 Ball· Joint :Installation ~ .\
pointed i~bdar? fo~·,'''neg~tive'' .camber. .... . . :., ,

7 InS,tali. new nut' on bottom socket finger tight. Install CAUTION: After removal, th~ cal,iper must be wired
.... ' to ,.the fr'ame Qr, otherwis.e 'supported to :prevent

and. tighten r:lut on to'p socket fil1g~r tight. Tighten' suspending the .. _. caliper"by -,: the' flexible < hose. .If
bottom nut to. 109 N·,m (80 ft-Ibs). " , . securing,the caliper: is not practical, disconnect and '

8. ·Tighten.topnut to" 136·N.~~m (100ft-lbs), 'then' "plug' t~e ho~~ to the caUper. Upon ~~lipt:r
ad.vance ·nut.i:Jntii castellation a'ligns"with cott,er .pin Ins~a~lIa~lon, t>I,~~c;I the brake sy~.tem as ..descrlb~d In

, hole.. Install' cotter pin. ~ , .,. ' ~ .Sectlon 1~-O 1., ,Brake, Hydraulic .Genera.I' Serv.lce. '

"NOTE:' Do not loosen top .n~t to install cottet pin. '., r4.', Remove" .hub locks, wheel beahngs,:and, ioc.k nuts
" •• -~.. : 1 ':, '. ;~ '". '.' • .' • per..Sectlon .11-1?, Wheel _Hubs and Beanngs-

9. Retighten bottom nut to 123-1 ~O N· m (90-110 ft- Front Wheel Drive.' .:'. . v

, IbS): ' , " '. ' ",", 5::" 'R~move the hub and rotor'assemblyand' outer
1,O~ ,Install the spi"nqle arid ,the right and left $h~ft and >,,', v 'be~rihgfrorii the' spindle::' '.~'. . . ,~A.' .:.,:--

joint· assembly, as descri~ed ,!in thi$'., 'Se~tion. .': '., 6.'" 'Remove:th~ nuts retah';~irig the' 'spindjE/"~t~ "the'

S - . ~ ',' '. , . ~', . steering knuc~le. 'Tap ;the spindle with a nylon or"
pindle, and Right and Left Shaft .and' Join-~ ...~'~'.':.: ',' rawhipe~:hammer to jarthe·,.'.spindle "from the

'As.se~mbl.ly..· " , '7' ,,,,.'.' ".','.' . kl R h' I h h" I ~
'~;, .' . kn~c e. ~m'ove t e -sp ~s s !;~ d.', r ~ ,

.' R'efer to Figs. 13 and·,14:. . '1:." • ,- 7. On ,th~ 'right. side of the vehicle. removeth'e,. shaft
~and joint assembly qY' pulling' the,' assembly 'out of '

Removal .: th~- carrier (Fifh 15): ,.~;. :' , " . '. . ~,

1, Raise the, veh'icle and install safety $~an.~·s.,: 8. ':On th(3 right side; ofth~ carrier; remove' and 'discard
2 'Remove the wheel and iireass~mbly. -. . the ,.keystone: cltlmp.from the ·shaft and joint
'. "ass~mblyanp:th,e st~b·sh.aft. Slide .the rubber boot

3, R~mov'e the caliper as de,s~ribeq fn'S~ciion 12-24, . , ,onto the' stub shaft and pull the shaft and joint
Br?kes, ' Disc-Light -··and· -Heavy Duty~Sliding .' ':.a:ssembly' from the",splines of the ,stub shaft (Fig:
Caliper. Securely 'wire the:calip~r td ,the ;.fram~. ~ 16). . ;' "'~, '. ' . ,'"t.; .' ',', . '. ',~~, ,', '. '. :
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'. 15··34~12. Axles, Front', ~riv.e-D~na Models 44"and 50
,x

15·34·12

. NUT

. SN~P~
RING ,
. \,.. ~.:...••. :'.
..~

JOINT.
ASSEMBLY

3050

~73912:'S
...... - .._..

'JAM NUT
.. ~, "', ~~.. 33925-5..·

·AXlE ARM,
ASSEMBLY (lH) , .
3B403 '.

SHAFT
ASSEMBLY
3219(RH),·, .
3220 (LH)

SEAL .'

HUB

. ,,' )' "

E7131-2A

-,.,.

, KEYSTONE.CLAMP

'0 ...

:'. RUBBER BOOT
......."' .." ......:'

,. . .

..... - .. r

.: •••",.;1 .•••

., FIG. 13 ~··.sPi;'dle a-nd Left·~haft .and'~"J~int :IrJst~"I·,at'ion~.:TYPical·
·r.., -,'i", . .

.. " ..

LEFT AXLE ARM

E5372-2B

. '.
FIG. 14:' Right Ha':ld Sh~~t and Joi~t Ass~mbl~ Instaliation~Typical

','

. 9. Place the spindle in avisf) on the second 'step of
.th~ spindle. Wrap a shop towel around the spindle
'o'r 'us'e a brass-jawe'd vise to protect the' spindle.

'10. :Remove' the oit' seal and needle· bearing' from' the'
spindle with" Slide Hammer' T50T-1 OO-A. and'
Be~ring Cu'p' P.u·lle~, ·~l77F-1.1~2-A,' <;>i their
equivalents ,'(Fig. 17)'"

11. Inspect the sealing surfaces of the spin~le for
. severely corroded, pitted, worn or galled, sealing

,surfaces. Replace. spindle if damaged.. Refer to
Figure 18. .

1'2.. Inspect the outer .shaft of the axle shaft assembly
for corroded, .pitted, 'wornor galled surfaces in the
.inner oiJ seal ~nd/or' needle ,bearing' areas. If'
damage to t~is area i~ evid~nt, rep,l,ace. the, outer
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15·34·13 Axles, Front Drive--D~na Model's -4'4 'and 50 15·34~13

FIG.: 1-8' Spin'dle' In'spection~' A~eas"/'
": •. , I .'

E7133..1,A

. "

; ..' DRIVER HANDle

T~T-4000-W

FRONT SPINDLE
BEARING REPLACER
TSOT-4OOO-R,
(DANA 50)
T80T-4000·8

.; (DANA 44)

'. ~ ,

,:

,,'
:;

E53i3-,1A j

STUB SH,AFT~,KEYST,ON,E , "

fillt ~)

FIG. 15 Ri'ght Shaft and Joilif Removal

~,

.~~-'-I(1........( ~ ..-L-----.ol~m
RIGHT SHAFT-AND-JOINT7'

ASSEMBLY E5420-1A'

W1S·1B

I FIG. 19 Spindl~ ,Needle Bearing Installation
.:_. • ", '0

.FIG~20 H'ub ,Se,al 'Installation- ',~~ \ .

, Dana 44" and ,Dri,ver Handle.~T80T-4QOO-W (Fig. 19).
Install a -new -needle ,bear'ing -seal with the seal lip

. direqted; away .fr9m the, spindle. pack bearing ,and
'hub 'sepl 'wit~ ~,·.,grease. In~tall seal .witt' _Seal
Repfacer T80T-4ddo-T, "arid. Driver Handle T80T-
4dbo-w, or their ~quival'ei1ts, ,(Fig. ,~2.o).' '

. ". .

FIG. 16 Right .Shaft and.Joint~ExplodedView

E7132..1A

'FIG. 17 Spindle Seal ~nd Bear~ng Rem()val ,

shaft. Repair axle shaft as follows: Refer to Section
.15-66, ,Driveshaft, Double Cardan~Type U-Joint.

Installa~io~, ' I .' ,

1. Clean' all dirt and grease from the spindle bearing
'bore.', Bearing bores. 'must be' free from nicks and
burrs.

2. Install, a' new needle bearing with :writing , facing
outward. in the ~pindle bore with Spindle Bearing
Replacer,' T80T-4000-R (or equiv~lent) o~ the'
Dana 50 or T80T-4000~S (or equivalent) I'for the

",~, .' HU'B"SE~L"'
... ' " REPLACER
, "~ TSot-400Q-T

(DANA'44)
TBOT-4000-U
(DANA'~,)

..- ~ .' ........ ~ .~ ~ ,

,DRIVl:R 'HANDLE
I..-.L~-- T80T'-4000.W

"E4218·1B :,' "
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Axles, Front Drive-Dana Models 44. and 50 ,15-34-14

SLINGER

PRESS
STOCK

,'.:'.00- 'OIL
~ SLlN~ER

'V" LIP

SEAL PLASTIC
SPACER::

OUTER AXLE
SHAFT

E7136-1A

.' :

E7134·1A

FI~. '2'1' Oil Slinger .Installation

..
FIG~. 22 V-Seal' Instal'lation : ."~.,'

3. .•. fle~ov~ a~d install the' ~eai ~nt6~'of the needle
. bearing~ Apply coating ofgrease:to le,ading'edge of
seal I.ip. 'Place t,~e thrust":washer on~he axle shaft.

4. .Press.,~ n'e~. sling~r 'on t'he aXI~ sh~'f(~wittJ· an
appropriate piege:.o!.pr~ss s~ock.. ,Refer. to .:Fig~, ·21.

5;- Install the ruboer V~~~al ..on :tn~~lirlger~nd axle
·.shaft. The' lip 'of the···.seal.should.f,ace to,w~rds the
,spindl~.. ~efer to. Figur~, .22." .". ',.~, .':.

6.. Ins~all' the pl.astibspac~ron the,.·~xlel·~h~ft.: :r.h~e, '
chamferradsideof the .~spacer,'shou·ld·,.Q~ inbo~rd ,
against th.e 'axle' shaft. ·Refer to Fig~r~, ~3~ . .: "

~7. ' 'Pack the: thrust .face of the 'seal i~ the ~'pindle'b~re .
and' the ,: V-seal on-,t.he. axle ~shaft- 'with :Long Ljfe
Lubricant (C1 AZ-195907BA)' E,SA-M1-975-B,~:'or '
equivalent. Refer to Figure. 24: ,- I, '

,.e..:: .' 'On:- thE.! 'right' 'side 'o'f ,th~'~ carrie~; .irist~il ",~'he' rubber
boot, and new keysto'ne clamps on the 'stub shaft
slip ',yoke. Since the splines' on the ',-:shaft are
phase~, 'there js~:qnly Ol)e. way to ass~mble the'
right shaft and, joint assembly' .into ·the~ slip :yoke.
,Align~ the missing spline in, the slip yoke barrE:)l with .
the gapless' male spline,': on the sh~ft .~nd joint.
assembly. Slide the right shaft and jqintassembly ,
into the slip yoke making sure the sptines.are,.fl;Jlly.

. eng,aged. $Iide ·the boot, :9ver the ,~ss~m~ly·"anq..
• • • .. • ~ ". • p. ' • . 0';.. ~ 0""

I' •

F~G. 23, .'~pac,er Installation

SLINGER

APPLY GREASE
TO SEAL LIP

E7137·1A

FIG. '24' V-Seal Lubrication

crimp the keystone clamp ,using Keystone Clamp
Pliers,. T63P~9171-A, or equivalent.:.-

9. , ,On the 'I~ft -side of the .carri~'r slide the shaft and,
. -joint' as~embly. through the·knuckle and,engage the
, spl.i~es on: th~ shaft in the carrie~. _': . .

1O~ . Install the" splash shield.~ and, spindle' onto the
ste.eriog knuckle. Install. and ~ighteri the spindle

',nuts to 68-8~ N,-,m' (50-60. ft:'lb)<. ,', ' .

11. :Install. -the' rotor o~ the spindJ~. 'Inst~1I the 'outer
·:.wheel bearing into the cup. ' '

:NOTE:Ve'rify that' the, grease se'al lip totally encircles
the spin9~e.· ..... .

'12. Ins~all the" wheel pearing, locknut, thrust bearing;
snap. ring,., and locking h~bs per· Section 11-12,
Wh~~I .. tiubs an~, Bearings~Front-.. ~heel Drive. ,

-13. Install', the disc brake' caliper.·"as described in
, Se,ction ·12-24, Brakes, Disc~Light and'" Heavy
·:·Duty-Sliding Calipe'r. - , .. '..

Right 'Ha'nYciSlip'::Yoke' an,d Stub·'Shaft ,
Assembly;'Carrier, 'Carrier Oil Seal,. and
Bea~,ing. ~ 0:: "< ' . ..

·Refer to ,Fig. 2'5. '. ,', "
,1 '

R'emoval' ',' ,,' ,
1. Remove .the ',nuts and U-bolts connecting the

'drives~aff to ttle ·yoke..Disconhect the driveshaft
from the, YO,ke.. ~·.Wire the drivesti'aft out. of the way,
so ,it ,will,~' n,ot" interter~ in tne ~carrier removal

,proce$s. '
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15·34·15 15-34-'1'5 .

".. " STUB
.·SHAFT

NEEDLE
. ".. ,:'~.. BEARING

-BQLT
,.. ~ ...... .... :.- ...

U-JOINT
ASSEMBLY

, .

, ..
'-" ·"{L-t.;"

.CARRIER

LEFT
"/:. ..'~ .. -., AXLE.ARM

'" ..-:::- . . :'~.'" .. ~, ....;, .....

~I •• ' '" ;. ..

FIG.25Carrier:an~Slip',Yoke and Stub Shaft Installation ::'
; .... : ..

. ,; ~:

.. '

"f ..1 I' -'~

• : > -~ ., ~

",

·!-'.BENCH MOUNTED
, HOLDING FIXTURE

.T57L-500:B - ' .

~.' "'E7139f1A
4 • '"_. ~ ~", •

.- ~ , .

'''~'::(~. :'.' ' ..,';4 !: .E5382~1B

"3.: Siipportth~ c.ard~r~V\!ith a ~uita9le j~c~\'~ri(j-remove
.!- . '. ~he bolt$ r~tai~iQ.g.the-·-carr~.~r 'to~ tr.e~-,~;UPPOr1 arm.'

. '. .....~~parat~·. the,', parrle~~ frollf..the·· .suRPort :arm and
"drain the lubricant fro-ri1 ·':the ·carrie't. ~·Re·mbve. the

'... ' carrier from the vehicle." .' ~~'.: .

FIG. 26 Installing Carrier inHolding Fixture ," . . .... ..·l· . . '." . -,," .... . ".

. r": - '. ..;;: ..~:.- ....... :,:' \ ':. > < :.<;~" :." 'r~:J' FIG.. 2~ ··Snap<·Fung Reniovaf":, '. .< '.', .•
2. Remove' both spi'ndles.and the:-.Left.and·,.Right S.haf.t . ~. :." ... ",.... : . . _ ... -. .

.and U-joint:assemblies as desc·ribed·. _in ...the", ~ ..4.: "fla9.e,tt)e.~R~.rner In a Molding Flxt~r~, .T57L.~~OO-~
Remov'al af')d. Installation portjon of.., this Section' ';'.' .... apq .A~t~p~~rs.~· T~,OT-4000~'Bor e9ulval~nt (F.I.g. '26)~
under S~indle and Left and-~ightShaft and U'~JoJnt.. t5~·.'· R.otatEr:the slip yoke and shaff'assembly,':so the
Assemblies.. .~', f )',' ,'.: op.en·:side· of 'the 'snap ring is''exposed as·.shown in

.. '. Fig".: .27~:< Remove:,the snap' ring .from the shaft.

'6.: 'R'e;P()y~'th~; siip ~oke'arid ~h,af~~s~en;{~!Yfi6m the,
'.~ ,\~ q.~rri~r~';~·:l ,(~.~ i,·. '.......' .. " .

·7 ;.. 8emovf§th~·oi.l·~~eal:and·9·aged:.needle beariflgs at'
.: :. - _.'th~· ~·~me.. time', ·:i.Jsing ,~lider Hammer, 'T50T-tOO-A
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FIG. 28 Needle Bearing and -Oil Seal Removal "

E5385·1A

, , ./
E5386·1A

FIG. 31' Snap Ring Installation '

seal into the'carrier using Needle Bearing Replacer
T83T-124'4-A .or 'equivalent, (Fig. 30). , ",

3. Install the slip yoke and shaft assembly into the
~~rrier so the gro,ov~ in the shaft is visible in the
differenti~1 case. ,. " .

4. Install the sn~p ring in the groove -, in the shaft.
Force ,the snap rin'g into position with a screwdriver
as shown in Fig. 31. Remove the c~rrier from 'the
holding fixture. .

'NOTE: Do not' tap on the, center 'of the snap ring. This
may dam~ge the snap ri~g. '

5. Clean all traces of gasket RTV sealant' from the'
, surfaces of the carrier and support arm and make
sure the surfaces are free from dirt and oiL Apply a

, be~d of Silicone Rubber, D6AZ-19562~AA, (clear)
or -SA (black) (ESB-M4G92-A and ESE-

. fy14G195-A) or equivalent in,~:bead between 6.35- '
9.53mm (1/4-3/8 inch) wide. The bead"should be
continuous and shou~q not pass through or' outside
the ~holes. · " . .

,~6TE: 1he"carrier must ,be installed 9n the support arm
within, fiv~ minutes'after 'applying ·th~ RT,V,sealant.

E5384-1A

DRIVER'
HANDLE

,." TaOT -4000-\1\1

SLIDE HAMMER
T50T·l00-A

FIG. 30 Seal Installation

~((··f·~
~ \ '

. ,I E5383-1A

_../: "

'COLLET1.-....---- D80L-100-A
OIL SEAL

FIG. 29 Needle Bearing Install~tio'n '~ '

and Conet, (part, at" Blind Hole Puller ,Set), D80l
100-A or equivalent as shown in Fig. 26. Discard
the seal and' needle bearing.' ' '.

Installation
1. Make sure the bearing bore is free from nicks and

bl:Jrrs., I,nstall a new. caged needle bearing on
" Needle ~earingReplacer, T83T,-1244~A or
, equivalent with the mariufact~rer. name and part

" ' number faqing outw~rd towards the tool. Drive the
~ ' needle' bearing until it is seated in',the bore <Pig.
29)., . .

. "'...

.2. ~ Coat the seal with long-Life lubricant, 'C1 AZ
~ 9590-BA (ESA-M1C75-B) OJ equivalen,t. Drive -the
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E4112·18

, RECEIVER CUP
TISP-563S-A3

PIVOT "
BUSHING
REMOVER

TSOT-5638-A1

L.H. AXLE
HOUSING

FIG. 33' Removil1g.Axle Pivot Bushing

~FIG~- 34 Installing A~le Pivot Bushing"

"Removal .
Refer .t6::Fig.'· 33.

Installation

~ .. : Install' bearing as~en1bly into bearir:'lg. bore of right
. ~and trunnion, with bearing name and part number

facing outward tovvards." installing .,Tool T80T
.. 4000-N or equivalent. The tool will··stop against

housing when' bearing' is seat~d to proper depth,.

2. Apply a light coat of grease 'on ,the lip of the s~al .
and a~s~,mbly into trunnio,n .of, ..the..carrier.··· .

3. Install slip-yoke/shaft. assemQly into carrier and
, -through side" ge~r 'spline e~pqsin'g sflap ring 'groove :
.' inside' differential.' ' , .

4. Plac'e th~ snap ri~g i~ t,h,e', groov~~ Force the snap .
ring into -place· using two. screwdrivers ·or other~;

.suitable too·ls. i., ... • " •

"5~ '. Hold shaft ci'nd 'joint'~ssembly .in ~ ~t1eavy duty vise. ':..
. . Irjstall a new spindle seal on' butb'oard yoke shaft. ~ .

A~i~>,Hou~irig •piv~~ ~tiSh!~9 (iFS Frd~t;Qrive.: .>~Axle) , ' ". :~. .. . . ., .. '. ,.

TOOL - T80T·4090-H

.• E41~8.1A

6." Position the carrier on.a suitable jack and ,install it
in position on the support arm using guide' pins'to
align it. Install the attaching bolts anq hand tighten.
Tighten -.the bolts 'in a clockwise or,counter
clockwise pattern to 41-54 N· m (30-40 ft-Ib)'.

7. Install' support"arm tab bolts to side pt.-.carrier ar:'ld·
:tighten to 115~1-36 N· m .(85-190 ft-Ibs).

8." 'Install both spindles and the ,left and ~ight shaft ~nd
joint assembUes as described in the removal and'
installation portion 6f this Se'ction.

9. . Co~nect t~e driveshaft ,to the yoke. Install the nuts
aric;t U-bolts 'a.~d. tighten"to 11-20 .N· ,m (8-15 ft-Ibs).,

Left' Differential, Seal '.

~emoval' '\

1: ,Remove' the spi~dle,"an'd left 'shaft assembly as
,de.sc~ib~d in ~.this ~ecJion.. .,., :.

2. 'Pull out 'the seat with the appropriate Pull~r. Tool,
" .!58L-1 01-8 ·.orequiv~l~nt. Re'move ,and discard
.'seaL. "

'Installation

1. ,.In$tall a ne'w Seal on the Differential Seal:~Repla.cer
'Tool :T80T;4000=H or,' equivalent (Fig. 32).

2. Slide th~: seal and too'l into th~- carrier h~using
bore. Se~t the seal with a nylon or rawhide
,hammer., .

3., Install the spindle and ·Ieftsha·ft. assembly,·.'as
described in this Section.

.Axle Shaft' Bearing' (IFS·Front ,Drive 'Axle)
Removal' '. ::

1. 'Remove the axle shaft as$,embly as described
under Steering Knuckle RemovaL': . .

2. Re~ove screws from"carri~r to cover support arm.
Drain lube by separating' carrier assembly' from
support .arm·.·· " '..

3. PI~ce carrier assembly in a fixture. Rotate axle
shaft. so that open side of snap ring' is exposed:

,Hold one' side of snap, ring firmly v¥itha
..sG~~Wdriver,while pushing .on other side. R~move

. . .snap ring. ,'.. . <.~'

4. "PuIL ..~lip y,oke/shaft~ssembly, from :unit., .....

5. " ,'Remove righ~ :hand .tr~nni.on· axle" ,sha~t se~1 from'
housing~Pry'·~eal.ou~anddisc'ard. )Nhen, removing ,

;',a s~al,.~be:ca·reful:$0· ~s~to,aVQid nicking Qr denting
.' ,,·;~.ho~s~n~., '. :"'" ':...... .... ,' ... ,:','~ .. " . '.~ ::~,:..:. . .'
6. Remov'e the right hand' trunniOn, axl.e s~~ft bearing.

: NOTE: The :pearing ,qore rTI~st be free, from nicks "
ahd' ·burrs. 8lean' bore '()lit with:, standard metal
clea.ning ,solvent. .' ';',:... 'r:, '.'

.FI~.· 32 Inner Axle Seal 'Installation Tool
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:,

THICK RING GEAR

'Fig. 35 Differential C~se~ ~n'~ R'ing Gear

'1. Remo~e axle as described in ··this Section .-under
Fron-t Drive Axle Removal and .Installation.

2. Install Forcing Screw (T78P~fj638-A1J~. Bushing
Remover (T80T-5638-A1) and .Receiver Cup
(T78P~5638-A.3), ,-·or equivalent. onto :the pivot
bushing. Turn the. forcing screw'~nd re~ove the
pivot bushing. .

Installation
Refer to Fig.' 34.. .'; ..

1. place pivot bushing in' ~ axle· housir:'g. Install
Receiver Cup, (T78P-5638-A2), Forcing Screw
(T78P-5638-A1) ~nd Bu.shing R~placer (!80T~

563-8-A2), or equivalent Into housing and' Install
bushing. . . ... .:...-

2. Install the' axle. as descfibeci in this'r'Section under'
Front Driving Axle-Installation. '

" '". . .. . . ..1. ... ~

Dis,~SSEMB~YANp AS5EMB,LX
Y

Car'da'n ·TypeU.J.oints~,,:.

" For disasse'mbly' and ~ ass'embly procedu~es for
cardan'-type U-joints. refer to Section 15-66, Dnveshaft
Double Cardan-Type U-Joint. '",.', j'

E4844-2A

~ ..... ,

Carrier ,.! ',~ . • .

NOTE: When changi~g;r~ti'OS'on' the 44 S~rie.s f~ont.
drive axle" it may be.,' necessary ,tQ change, the "
differentfal case along with. the. ring gear and.,drive
pinion: Ratios 2.72 to '1 up to 3.73 t~ 1 .incorporate. a
thick' differential case flange and a thin, nng gear (Fig.
35): R~tios .3.92 to 1 ~p to 4.09 ~o 1 .in~orporat~ 'a thin
differential c~se flange an~ a t~19k nn~ gear (Fig.. 35).

Disassembly

1. Remove the left' hand axle arm asseni.bly· as
described in this', S~cti~n under' Removal and
Installation.

2: Loosen the bolts retaini'1J9. th~ car;ier' to th~, a~de .
I," arm and drain lubricant.,Remoye ~h'~ bolts:ret~lnlng

the suppo~t arm to the', carrier~" and remove the
carrier. ' . .:. r \

3., ,Place the carrier in a. holding fixture, remove and
clean all gasket surfaces and remove the bearing
caps (Fig. 3Q). Note the matched n~mbers or .
letters stamped on the' cap and carner. These
numbers or letters 'must be matched upon
assembly. '

CAP

.. '"._ ,4

DIAL INDICATOR
TOOL 4201-e

E4~5-1A

FIG. 36'Removing Bearing Caps
, ,~

FIG. 37 Installing Spreader
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4 .' ..

.~xles,., ~ront .Driye-Oana M~dels ~4~"and ..50.' 15-34-,19.

..... /'
.~. .' 'E4846-1 A

UNIVEASALBEAAING . 0,

REM,OVER':"081 L-4220',A' , . ' .

., ~'J.' " ...

:. r

", . PINION BEARING
CUP REMOVER

1-.----D81T~628-CINNER (MODEL 44)
.. ~ .. ,~ D8lT:4628·0 INNER (MODEL 50)

. D81T4628·D OUTER (MODEL 44 AND 50)

. '\."""

. ' ..

'~FIG:·,40~'.Pif.ferentiillSid~.. ,Qearing, Remov~t"

1 ~.:. 'R~m~v~ the i~n~~Pi~iti~ .bea~i~g cup amd baffle
,- :... J.~sing 'Pinion. Se.aring Cup .Remover, D81T-4628-C
, '.' ~(ModeI44 ~~Ies) or D81T-4628-D (Model 50 axles)

an'd Drive'r': ~andle, D81 L-4000-A or equivalent
.,'~,;. -(Fig. ~9) .. Drive the bea,ring "cup' 'ouf of ,the' 'bore.

,.-: ~'N~TE; Oil' baffle:.a~d 'S~im~ ~relo~at~d between
,',' ".:-' ::the·inner- b¢arin,g: cup ,and carrier bo~e. Be careful
';, ,:'.Xt0t', to ,Q~rn'gg~:- th~ ,shims v.v~en removing th~
~. ' Qearing~ .cu·p.' If any shims are .. damaged,. measure

, .... ·the ,~thic~nes~ and .repla.c,e ,,with, shims of equal
.- .··th~ckness~' . . ,

12>' .Tur~·':th~' nos~':~'bf'··tfi~ 'c'arrier' dow'n and" remoVe the·
" :.·qu"ter~·:piniop·,·bearing, c~P~ .. Or!.ve.the cup from the

,~ carr)J~r.':using,Pinion _S~ai~~g'.'Cup~ Remover D81T..
. ':'.' 462~~P (Mqdel ~4:;~nd,50 axles) 'and Driv~~r. ~~,~dle

". ~.D.81[~r,4000-A:,o(~eqLiiv'alent,(Fig. ,39).' ",
... ~".,. :':~~;;:.:.:"'..•. ,;";.!.~,,,.:::,,~ <:.. , . ",' .-. .... "

'13: ,.~ R;~r1ib.ve th~:di:f:fer.entia:1·.~.a.$e .bear,n·g~., an.d shims
" ·';frorJ,1_~th,e.,..¢~~~.·.PJage, $te'pP.late, .D80L-6~0-5 or ..
: "'/,,~~quivalent under b~aring. ~o· ·pr9tect 'he. 'bearing.
", . ,~'lnst~!1 Universal,'.:" Bearing Remover~ D81 L-4220-A
. ':. ,. '(or~eqlJival~nt)·anc;j remove the bearing as shown in.
I "Fig:' '40~':'Turn' the. ca$e over and r~rylove the 'other

_"bearing.. '. . .' . . -.
, " "

,. '14'. Wire·the shims, bearing cup'and cone together' anQ
. ~ , identify from which side of· the qiffer.~ntialca.se they

. ':.... were 'removed: If any shims are dam.aged, replace ,
, -,with n-~.w· shi~s upon' assembly~';' ,'. "

t .'

! ~.. ,. '

E4834·1B

t,::-",:

• . ,. ~ If "_>.

OIL SEAL

,SEAL PULLER
, tOOl-1175-~C

SLIDE 'HAMMER
. 'T~Ot-100-A -----....-..~

j ." ~ • '.

~ .

FIG. 38 Oil 'Seal Removal :

4':' Mount 'Spreader TOOL-,4000-E. a'nd "Spreaa~r .' "'. '::":~ :
Adapter T80T-40QO-S on carrier. Place a dial .
indicator, TOOL-4201-C or.· eqLJiv~lent, on the'
'carrier and spread the housing (Fig. 37).00 not .
spread th~ carrier· over O:25mm, (O~010inch)it .'. ,

5. Remove the' differential' 'case' 'from· the .carrier. 'It '"
'may be necessary, to pry the case 'from the carrier" ""
,with pry bars. Use ·~~ution,to avoid damaging "a~y . ' . '. ,,~. ~'-

machined surfaces.' Remove and· tag bearing cups·
·to indicate from Iwhich side ol the carrier .they we.re
removeq:" R~m9veJh~~ ·spreader..1001. ' .~. , .-, .'. :", :":, .:. '.

.. , .6. Turn the ~'6se of .the·carrier up. Hold the end 'yok~' . " -. '. E4841.1A

w~h- ~0Idi~g:~00I,~78P-485j-A,'oreq~ivalen~ ~nd,. ~"~.~.~~~~~~~~~~~~~~~~~~~

remov.e the pinion nut. and washer"from the pinion'.: ' ,FIG.' .~9,·.·f3,~~ri~g~·C~p :Re~oval
shaft .. ', ~,:'. '-, ':. .' ':., ' '.' ...

7. . Remove. the ~ end yoke 'l··wi'th 'T65L-4851 :S',' Yake, - ",
Remover. ,If the yoke shows any signs of wear ir, . ,
the ,area of seal, .cotltact~ replace the yoke.. : ..

8. Re~ov~ .th·e· drive pin'lon by"tapping on the dri've' '.
pinion 'shaft with :a rawhide or nylon tiammer. Catch
.thepinion to prevent, damag~ ,·to the pinion~ . '

','J": 'CAUTION: Be 'car~fUI' not'to, d~mage'th~ pi~'i~~ . "
'. , '~," b~earing' preload' shims' 'IQcated' on the splined' -' -'

end" ,6f ,th'e 'pinion,. If "da'maged,'replace .Viith '.
',shims. of- equal thickness.' Do' -n6t:.lose~ '.the
sli~ms., ; ',- • :'" .;~" .,' 'J ,,': .

9. Re,move.:·t~e driye .pir:liqn' 9.il·se~lfrom 't,tJ.e c.arri~r, ,:'
. bo·re by using ··~~~rirtg ,Cup, Puller,. T77F.- t 1,02-A, ..
, and Slide Hammer, T50T~1OO~A 'or ~quivalent (Fig.',
38)~ Replace .the q~1 seal with a new ~eal during
a~sert:lbly.,' ' "

.1 O~~ R,em.dv·e the' outer.pinion.·bearjng and the oil slinger
, f~or:n ,the carrier input bore.' " '. .'

;: ..,R.emove the pinioll bearing preload shim~.Make
. ..' sur~ aU, s,him~' are,' rerTioyed' from the carrier.
" . 'Replace~ any -damag'ed shjmS. S~ims are ~v~ilable..
~ , in 'thicknesses of 0.08, 0.13, 0.25 'and 0.76mm
. (0.003/0.0'05, 0'.010 and .0.030 in~h):' .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



'1~·34·20 Axles, Fr'Qnt Drive~Dana ,Models 44 and 50 15-34-20

E4220·1A

MASTER BEARING

t'

E4847-1A

-Lfr--. ----...'
~~. '

, ~----- ",

--.

1. Attach the' ring gear, to ,the differe-ntial case using'
new 'bolts: Tighten bolts alternately arid .evenly to
68-81 N·'m (50~60ft~lbs). '

2. Ciean' the trunnions' on ,the differential and install
,th~ ,Master Differential Bearings D8~ T>-422~~B, for FIG. 43 Checking D,ifferentia~ Case Endplay , ., i :

Mo-del 44, axles or D81T~4222-C" or ,their
equivalents for Model 50 axles (Fig. 42) onto the 5. '," ~R'e'move the differential case' f~~~ 'the ~arrier; 00
differential case., Remove all bU,rrsand nicks from ' ,.Qpt remove ;the ma~ter differential, bear~ng~ ~t this
huosso master bearings rotate freely.' ' ',time.,; , ',' , , ' , ' ,,' '. ' " ':

3. ' Place" the differential 'case ,into c'af~ier (without Drive, Pinion'lristallation '
pintor:'). The dlfferentiai case' should',mov~ freely in '
the carrier. Mount dial indicator (D78P-4201-Bor' Two separate adju~tments affect drive pinion a:nd ring
TOOL'-',4201-C', or' equivalent) against the gear tooth contact. They are pinion depth ,(locati9nl ..and
differential case 'flang~ as shown in Fig. 43. Loc~te > "backlash. The pinion locatil')g sh.im pack .is installe<;j
the 'tip 'of, the' ,indi¢ato'r on th~ flat ~urface' of one bet~~e-n·,the drive pinion inner b~ar~ng cup' and carrier

. ring gear bolt. Force the differential case toward . hoVsing (Fig., 44). This shim pack' and inner oiJ slinger
the dial- indicator as. far" as".pqssible and 'zEtro ·tr~ ,and' oil baffle control's the posi~ion of-the pinion. 'Adding
dial indicator with force still applied. . shims 1rTl.,oves the pinion toward the ring gear" and
NOTE~~ Dial'indicato~ should have'a mi~inium :travel' removing .shims moves' the' pinion away. from. the ring
capabil.ityof5.08mm (0.200 Inch). 'geaL '. " : " .'

4:,. Fo·rce' the differential' case ,away from .the diqi' Ring' geats 'anp pinions are supplied in matc:hed s'ets
indicator as'far as it will go'."Repeat this'procedure ' with stan.dard,'or metric marking~ (Fig."4q)~, ",: ,
:until the same reading is obtained. Record,the dial ~'On"the face of each drive' pinion is marked a, plus
indicator reading.. This 'reading .indicate's the figure (+)~ a' minus figure(-) or a zero (0). 'These figures

. amount of:· shims 'needed 'behind the ,differential .. ' indicate the position for each gear set. The. position, is
side' bearing's, to take up total clearance between' . determined by the amount of shims bet~e'eri" th~. inner
,the diffetenti~I'l?earing""and case., This re~ding 'will pinion, bearing cup and carrier b~aring pore~Refet·.l_o the
be .used···~r:lqerRi.nibn. and Ring, G'eatSacklas~. 'ph~rts .in Figs. 46. ~nd 47: ,', .

MASTER BEARING

Total Di~fe~ential Case' E'ndplay .

Assembly-.' '.

15. Plaqe a few shop towels over the vise to prever)t
the ring gear teeth from being nicked, after it is free FIG.. 42 Ma~ter Beari~g Installa~ion
fr0m: the case. P'lace the case in a: vise. Remove
the,ring',g-ear bolts. Tap the ring'gear"With a rawhide
hammer to free it from ,the case. Remove the case
'and r.l.ng" ,gear from ~he vise. "

NOTE: Whene"~r removing the. ring gear Qolts, ,,'
discard tbe, polts and replace with new bolts upon
a~sembl,y~,' : . " - ", . .' -

16.' Remoye ,the Qearing and, oil- slinger from the driv~
pinion with, Univer'sal Bearing- Remover~ D81 L
4??0-A "or equivalent (Fig. 41 ).,

17. Inspect·' all parts for damage 'and' :r~place as
requi~e~. -

FIG~' 4"1- Dri~e '~inionB~aring Removal
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PINION OIL BAFFLE'

E4117·1A

E7117·1B

DRIVE
PINION

STANDA'RD PINION

FIG. 45 Ring Gear and Drive Pinion~Standard and
· Metric "

NOTE: If any. of. the gauge ~urfaces Qecome
nicked, the high spots must ber~moved, with a

. medium India oilstone" to ensure no erroneous
,readings.., ' "

2. ~ Install', inn~r and, outer pinion cups with' 'Forcing
. ~. 'Screw T75T-1..1 76-A. and.. Pinion 'Bearirfg Cup

. Replacers, T80T-4000-D, (inn"e,., cup) and, T80T
400P-E (outer cup) or equivalents' (Fig. ,51).

3. ,Place a, 'new 'rear pinion bearing over ,the proper
aligning adapter and insert into the. pinion bearing
retainer assembly. Place the front pinion bearing

:(new or us~d if in good condition) into the bearing
cup: in the carrier and assemble the handle onto
the sc'rew and hand tighten. Note the' 3/8 inch
square drive in the handle' to, be use-d for obtaining'
the proper pinion' bearing preload. , .

4. Center the proper gauge tube into' the differential
bearing bore. Install the,. bearing c.a,p~ and tighten
to proper specifications. To preload the bearing, '
tighten .the handle, to 2.3-4.5 N· m (20-40 in-Ibs)..

5. ' Using a fe,eler gauge topl or shims, s~lect the,
thickest feeler shim that .will enter between the
gauge tube and the gauge block. Insert the feeler,
gauge or shims directly along the gauge block to

. insure a correct reaq~ng. 'The, feeler gauge fit
. . between the gaLige tUDe and" the' 'gauge' block
:., ~ ~hould be'a slight drag-type feeling. '

6.', ;'At'ter. the cor~~ctshims ~r ·feeler._g~uge "feel is,
,obtained, che,ck the, rea,ding" and this is the
thickness' of shim(s) required providing that. upon '

. 'inspection of the service'pinion ge~r, the button is
'etched "0". :' , .'

. ~. '. NOTE: If th~ service' pinion gear is ~arked with a
plus' (+) read,ing, this amount must be subtracted
from the thickness ,dimension, obtained in. step 5

:' (Exaf!lple,:: +2 (:0.002)). ,," " .. . ....
.'~It the service pinion gear is marked with a minus (-)
reading, this amount must be~ adde'd:' to, the ,

. thickness dimension obt~ined .in, step 5 I (I;x~mple: .
, '----2 (+0.002)). .. . ',' , ",'. , .... ' ,

. ~,' In 'addition you must use the exact 'same new rear
, :t.t.. pinion'.bearing t~at was used'in the previous steps.
7;;·:·"··Measure shims with a, micro~eter t~, verify 'the
"~'~> shim size. Place -the oil slinger (if used) (Fig. 49)'0;'
, '. the pinion and..' press on the bearing. Use T53T
, ' ,14621-B, Pinion Bearing, Cone ·Replace( for Model

.44 Axles and T75L~'11657'B., Axle Bearing/Seal
'~- : Plate (or.'equivalent tools)\'as S~OWh' in Fig. 50.

, {IN. MM.
~1Ii;;;=-~w._PINION, .003 '(,08)

PRELOAD .005 (.13)
SHIMS, . .010 (.25)

.030 <'76),

PINION
POSITION

iSHIMS IN. MM.

"'-~~~-~~.. :~~ ::~~
, , .010 (.25)PINION OIL

SLINGER

,.....,..--............-.-IIt----r- FRONT AND AEAR
MODEL 44

2.625 IN. (66.68) m01.

MODEL 50 "
,2.810 INCH
(71.31mm)

RING ~~AR

CENTERLINE OF

---1+--+--+--+-_+-""'-----'--"- J

FIG. 4~ Ring ~ear 'and Tooth Contact

For example, if a new pinion is marked 'positive' +3
(+8-metric) and an old pinion is, marked '0',.· shims
measufing (0.003 inch)' 0.08mm 'must .be remov.ed
between the drive pinion and inner bearing cup and
retainer." '. :

If the old ring and pinion shim pack is used" rne:asure
the slinger and baffle ~nd each shim separately 'and add
each" shim measureme,nt .to total. the qriginal
measurement. Replace the old shims with new shims
that' equal this mea'surement. ' '

" If. a n'ew ring and pink,n. is, being installed, notE;). the
plu'~ (+), minus (~) or zero (.0) marking on the ..buttpn of
tne pinion. Refer,to the cha~ in Fig. 46 or Fig.-47. Add or
subtract shi.ms, ,~ccording:to the .chart' ~o compensate
for differences' betwe~n ,~he, 91,d and new/pi,l1ion:.· .'

A new ring gearanddrive'pinion is'alway~,installedas
a matched set and never separately. "Be ·sure that the
same ",atching n~mber .appears on 'both' the drive
pinion an~rin~·.ge~r. . .. . , ~'~'

Irtstall the, c,orrect shim pack of the driv~, piflion. and
pJace'the pinion, in.,'the carrier.' ~heck pin.ion' dept~.

" ,

Depth 'Gauge Check
'1. ~', Refer. to', Fig..' 48 for, the, correct tools .for the

particular axles.
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E4091-~

FIG. 46 Shim Adjust~e~t for Pini9,"' Replacement~Stai:ldard

Old PInion
.' New Plilion Ma~lna

lllltellll '
.;.

~1a .'. ) '-:-"5 -3 0 +3- ." :~

+~ . '+8 +10":

+10 +.20 " y .+.18, '.+.15 +.13 +.10 +'.08 +.05 "+.03' "I 0
+8 +.18 +.15 : +.13 +.10 +.08 , +.05 +.03 • 0 -.03

" ,'+5' +:1'5 +.13," .( +.10~ +.08 +.05· +.03 0 '-:~03
;',

-.05
+3 +.13 ... +,10

..
:+:08 +.05 +.03 0" ",-,:03 -.05 .....08

.'

0 +.10 +:08 ,+.05 ... :+-.03 " 0 -.03', ,,' ,.~.05 -.08 -.10
-3

~,

';+.08 +.05. +.03' 0 ....:,.03 .:....05 .:.....08 -'.1,0 -.13
,'-5, +.05 +.03,; 0: ;. ~~~ I ~ -;03 -:.05 ...:.:-.08 :-.10 :-.13 -.15
-8 ",+'.03 0 ' ....:.03 -.05 -.08 -.10 ,'-,,13 -.15 -.18

,~1.0 0 -.Q3 ,-'.05 -.08 :- .10' -.13 -. -.15 -.18 -.20
:t:,

E4092-2A
'/

"~ F~G:.' '47. Sh,im,' A~ilJ!~tm~ntf6r'~ PinionR~pla~~~~'ht~Metric
.'. 'I. • • .'" ,

Tool
" . . ~ i" ..

,ToOa'Numbtr .',
'Axle

Mod.1
44 ,

"Axle
Model

50

OIL!
BAFFLE

. . ....... .~ -

",~ " .

OIL'
SLINGER

. E711S:..1A ,',

, '4

FIG. 4.8 D~pth'Gauge Tool A$e·le.~·tion , ..
~ " .. • '\., ' • ~ • ,'. ,f;-,

NOTE: If a~ baffle and/or s~inger, is used" r~place
with a new one upon assembly and measure' as
part of the shim stack,. ' '.1' ' I' .,\'~

8. After following these'procedures, contlnue','tq b·ui;id··
.the remaining components '~.ith proper pillio:n and
··differential' bearing preload 'to~rques: and .'ring. gear
backlash. -

Handle· .' T76P-402Q-A11 X '. . ' . X

E411~~~

'FIG.' 49. Baf~le ·and· Oil, Slinger Positions

Bearing Cup' and Dri.ve, ,Pinion Installation'
1.' 'Clean the bore, 'and 'ifinstalled, remove the.·cup~ "

Place the :oil baffle first and the required amolJnt of .. ',
snjms'-ir:f.the inner pinion ,bearing 'bore and ~dri.ve the
inner .. pinio:n bearing cup in place with special Tool
TSOT-40.o0~D, Inner Pinion B~aring Cu'p, Replace'r
(for Model 44 axles) or T80T-4000-F (for Model SO

.<, 'axl~s) ..,and"'Forcing '$c~ew ~7ST~1176-A' (qr

.'" ~quivalen.~sl. Be'careful n~t to cock't,.he· cup.

2., _Place the outer pinion cup into the'carrier arid drive
.' in place with' 'special ,!ool T80T-4000-E or

,~quivalent.-FotModel,44,andsq ~xles Outer Pinion _
l ~. - Cup'.-Replacer, install Forcing Screw ·T?ST-1176...A "

. -o,r e.quivalent and, ~raw- -the' cups .into the bore '
.,.. " •. l_ ... , • '::. ...

~ r'",,-

'"Xi., .7' ,

X '..

T80T·4020-F40."
O~T'402o-F~4 ,X

T75P~4020·A2Alignino Adapter
Gauge Disc

Gauge Tube T80T~4020-F41 ~

D80~·.402Q-F47 ..;;

tc:Ga:;:ugt:-e8-.,;IO~Ck__-+---:iT~80;;-1.4~02~0-~F4;-2_+--..;X~~,.;.·X~"~'; , .
Screw T80T-4020-f43 "/ X" ,~ .X·.

• ~ ";r. , •.

'l

.,
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.15-34-23 Axles;·~Front Drive~Dana···Models.~-44.a~d 50 15..34~23

.I;>i·sassembly .. '

r' ~iaqe 'diffe;entiaLcasein :vise' ~nd dri\./e out'lock pin ..
<'~~!~. ,t,h~t retains' t~e. pini~q mate, ~haft to ~case (Fig. 54). '.

2~: Remove drive' pinion mate' shaft with 'adrift (Fig.. '
55). .' ".., .

3.' Rotate the pinion mate gears and side g~a'rs until
", ·the pinion rlJJlte gear~ turn· to the windows of the

:. FiG~''52 Pinion' Oil Seal'hlstallation '

........ ",.~~ -.:~ fldiy seated using T53T-4621 ~B (Model 44 ';"axles)
:,-'. and, Axl~· Bearing/Seal Plate, T75L-:1 165~B or

. equival~ntsas shC?wn ,in Fig~ 50.,

-, D~rive .. Pi'nion Preloa'd' Check.. ', . :.~ .

.~. t'" M~a:sure original prel~~d shims and replace with
.¥ ~~w' sh!ms'of equ~1 ~ize.· . ~ .:. :~'" . ..'.. '..... '

2,:>. Install 'the pinio~ 'into theqarrier. . :

3·. Install" new~ gr.eload··shims·over the pinion... Install
:' the .o~~er pin,ion b~aring.· c9"e an~.oil sl~nger.. '.

·:4. - Assemble· end yoke, .washer,.-deflector, and slinger
. '. :: .. ' onp,ifJion sh~ft Cil1d aligD ~i!h. special Tool T~3T:

- . 48~1-A and T78P-4851-A,Companion .Flange
.,{, -Ho'ider ';(or-,equivalents) to seat' the' yoke (Fig.-53).

Install a new pinion nut and tighten 'nut, to. 271-298
N ··m (200~2?0 ft. Ib). .,

,5. . Rotate pinion'. nut with an inch-pound torque
, '" ·,wrench.· Rotating torque should be 2.25-4.52 N· m:

.: "~" ;(20-40 in-Ibs). To increase preload, remove shims:
, :.' ..To decrea~~ .. ~reld~d,. add shil')1s.~ .

".~. . Install the Gauge Tube,D80T-4'020-F47 (for Mode,l '.
~":: 44 axles). or. T80T-4020-F41 or equivalents (for
" ... 'ModeL50 axles). Install bearing caps and tighten to
~..: ..' 108-122 N· m (80-90' ft-Ibs) .

.7'~: . "With the drive. pinion af the correct depth, ra,move
the yok·e. with Holding Tool,!78P-4851-A·and Yoke
Remover, T65L-4851-B.· Remove the yok~, nut and·~
washer. '

8.' ' Coat. ,the' 6i~1 .sea(·\vith .. Hypo·id Gear Lubricant, .
'. Q6AZ--1-9580-E (E$W-M2C·t05-A) or equivalent.

... ;:,' Inst~ILthe qrive pinioh oil seal with. T80T-4000-C,
~.' Oil' Seal Replacer (Fig.. :52). After installation, make,

sur-e..the garter 'spring didn"t pop out'. If the garter
.' .~p~ingpops 'out, remove and replace the seal.

9,.·~. Instaif the yoke with .Companion Flange Replacer',
T83T-4851-A:(Eig. 53). Install, w.as~er anq nut an~j,
tighten nut to '271-298 N· r:n'. (200-220' ft-Ibs):

, .

.Dif.fe~.eritiai Cas~ .'. -.-. . ... - '"-',,-.--., .. ', ,

.: ..

...... A ~ •• '," "" •

t.:"

.~ "

BEARING, '"

AXLE BEARING/" :'
. SEAL PLATE' .

.. T75L:-1165-B
.'. E4s42~1B .' ,

DRIVE
. PINION.

, ....• E4843·1A

.... " ~~\:.,

..., j ~, .'~ .... '

"'!;

; •. i .',

. , .
'~

BEARING.CUP REPLACER· OUTER
. TSOT-4000·E

, 3MODEL 44 AND SOl

BEARING cup:~ .
REPLACER· INNER

T80T-4000-0 (MODE l 44)
--t~::::;;::;;;:;;;=;;~T80T~OOO·f (MODE L 50)

'- ::

'PRESS

.,'
~ 9'/' ," .•

. '.( .. ' "."" ....... -

OUTE~ cup

f, FORCING SCREW
T75T·1176·A

PIN'foN BEARING CONE
';',- REPLACER
. :: '. T53T-4621-B -~

, { , (MOqEL 44) ,

I

.1-"~ -+--'.'_-' --'~' _..:...
,-.....-.-''-. ,'."". ,j' ,:,~ ,.",', .' ,
~~.: .. :,:,. .... :~~~~

• ~ .J • " ~...... • • • ~. f"

FIG. :'5'.1 ·.Pjnion'~'I.~ner ~~~ 'Out~'t "C~p Iri$.tal'l.a,ion ....
• .... -. • •••• ... ...... " ••0 ."

:FIG. 50' O'rive ,Pin!,on.' Bearing' In~tallati6n'

../ .
. (~·i~. 51 :}~'" . \J~ '. • ~ , •. ~:: ',.

3.-.~~M:icatethe ends: ofo~te~ piri;ion bearings rOIl~;s '
lwith .L·ong· Life',Lubricant, -; CJ AZ~.1.~~90-aA.':l(ESA~

M1C75-e).~or eq,uivalent 'Instalh·th~ .~G)l:Jter pearing
cone i~ 'place i~ .quter ~~e~ring ..~up. ' ., .

4. Install th$ 'inne'~ bearing cone "'and slinger on' .the
p.inion.·Orive the .bearing.on -the' pinion sh·aft. until

",
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YOKE

FIG. 53 End Yoke~ Installation

Axles, Front Dri\te~l?ana Models '44 'and· 50

COMPANION
FLANGE
REPLACER

E4223-1B

FIG. 55Rem~~ing M~t~ ,ShaJt

-. • I ~

E7153-,1A '

FiG~.' 54' Re~oving Lock Pin

case. ',Reniove~ pinion, ,mate gears 'and spherical
washers (Fig. 56).

4. Lift~ 'side ge'ars and 'thrust washers from :case. : . '
• ~ r . ~:.. ....: ~ ~ . '. . . '.":--,. '.

Assembly.

1'~ Ihspect· case ,parts for'sign's'bf"wear. ,If wear"exists
, ,'on ~II .. part~, replace the' entire.. differential, case

.. ' " as,sen:ibly. If orJe gear ,shows sign,slof 'wear"replace
, both p,inion .r)1ate, and side gears' as "a 'set.

2. . Apply grease'Lo~g-afe LUb~iC~llt. O~ AZ-19590-SA
(ESA-M1 C75-B) or. :equiv'alent. to" side ,gear.' thrust
washers, hub arid' thr~st . face ·of .side, gears.
Lubricat~ pinicin mat~gears',and spherical washer
with, Long-Life Lubricant, C1 AZ-19590~~A .(ESA-
~M1C75~) ,or 'eq.uiv'a~ent..· "...

3.. Hold si,d~ g~ars in'~place in case with one 'hand and
install ,pinion mate gears and spherical washers
with other ,hand. Rotate the,.side 'ge~rs_a'1q ,pinion
mat~ gears until ,the holes in the. wash~rs and
pinionrnate, gears:.Iine up exactly ~ith th<e hO,les in
the', case. .

. . ,.' .

I~serrthepinio~ mate s,haffi~ th'e'case~ Make sure
t,he lock pin ~hole in tt'le shaft lines, up' with ,the lock
'p'~nholes in the case'.,. ..... , '~.

, ,

5., Insert lock pin. Peen,some metal of the"case over
, 'the .pio to lock if'in two place~ 180-: degrees apart.

E7155-1A·

FIG. 56 ~R~movi~g Pinion Mate Gear$

Note 'the .location of the, sl~t in the lock pin. Peen
90 degrees from .slot. '

::"'Differential Case "

Assembly \Q' Carrier

Pinio~ and ,Ring Gear 'Backlash' ''4i

1. .Assemble. ring, gear to differential case. :Use new
~bolt~ and tighte(.l alternately' and evenly to 6·1-81
N .~I'D (45-60 ft. ,Ib).' ,

2. :Place the differential case into position in the
carrier. XMaster' bearings should' still be installed.)

3. Force the differential ca~e'away frOm the drive
pinion gear; until,:i! is completely seated against the

,cros's, bore .face of I the carrier. Position~"a dial,'
indicator soothe indicator tip rests on a"differential "
case bolt as shown' in ·.Fig. 43., Zero the ·dial
in~ic.c,ltor.... ,',." , ' '. > '.

,4,:' Force ring gear against pinion gear. Rock ~ing gear
slightly, to make sure gear teeth are in contaGt.
Then, fotce ";ring gear away from drive pinion gear,
making sure the dial indicator returns to ·zero.
Repeat this 'procedure until, the dial indicator
reading is 'the same. This reading reveals the'
amount ,'of, shims necessary between the
differential case and differential bearing on the ring
gear side.

5. Remove the differential case from the carrier and
re'move the master bearings from ,the ·case.'

DAVE GRAHAM INC. - 2012 
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~. E4225-1A

SEALER

'.' .

FIG.:·59 Bead Surface

1· ... I

': "'.

.- ' E4224~1B

'\

, : '.

..~ .

',' ';.

, '. , ' ':(0'.045 in:ch), and when sUQtracted from '2.3'Onim:.
: ' ,·(O.09,1.·inc~) gi,ves1.16mm (0.046 inch),' 0.26mm

, ,", .. (0.01 O'inch)- is added to:;give 1.42mm (0.056 inch)· .
. amount of shims tq be placed on the hub of the .
. ·;drive pinion. side of the differential case. .

; · '.. " -9. _Place the required amou"nt of. shims on :-the hub' of.
the drive pini9n., side' ot' the' ·differential. case. .' .

10. Install the,bearing ,con~ on~;ithe .hub of the drive
.'. pinion Side, of the differential case. Place Step'

Plate, D80L-~3.0-5 or· equiv~lent on the ring· gear
side .bearing ,to, protect ,the bearing. Drive the
bearing onto the*hub o( the drive pinion side of the, .
differel'1~i~J 'case..using' ·~·Differential Side Bearing

, Replacer, T80T-:.~000-J .,(or equiv~le.nt). .
11 .. Install :bearing cone on· the pinion side of the

differential 'case with special Tools..T80T-4000-J or
. . equiva.I,ent, 'Differential Bearing Replacer (Fig. 57).

. Place the' Pi.nion Bearing Cone- Repla~,~r, T53T
4621-C or equivalent, on the ring gear bearing to

. prevent damag~. ' .' ,. ,

12.' 'Ir:'Istall 'the differential bearing cups on ·th'ebearing
cones.

t3.···With t,he spre~der and dial indi.cator in$talled
'on the case, spread the carrier housing but do

FI~. 58 ,Ring 'Gear and Backll:ish Check' " .. not exceed 0.25mm (0.015 inch). .

6. ..As determined if1 step 4,pl~ce the,~equi'red'arrlount" 14. 'Irlstall ,·the differential case. in the. carrier. ·If
of 'shims o~· .the ring gear hub of the differential';' .-~"~ n,ecessary 'use a.rawhide or piastic'·hammer to seat
case. F,orexample: If the reading in -step 4· was:,' :. : th~ ~ifferential case" into' the carrier housing 'cross

'. t .14mm (0.04-5 inch), place, 1.·14mr:n (0.04.5 incD) r' • - .' bore. With partial afld non-hunti.ng/partial ring gear
'; .1 amount of-shims on th~ h.ub_of,th~,ring g~ar~·side of and pinion 'sets, align the marks on the ring gear

the differential case" .." ," i:· a.nddrive pinion. ~e careful to not nick' the teeth of
. , .. .:. ." ',: :. ~ , .... - ".' ,..:.. " the .ril1g gear orpinion....Remove the spreader and

" 7.' Install the bearing cpne.on the.hub Of the ring gear'. . 9ial.·i~dicator' from ~he case. : . ~ ..
, side of the differential. case. Drive the be~ring onto .' '. ". .. ','

" the' hub using ,Differential' Side. Bearing. Replacer" " 15. Install. b~~aring' caps'. and botts. ,Make sure the
T80T 4000 J . 'I t h 'F' 57 . letters "or: numbers, stamped on. the'" caps

r' , ,- - or e,qulva en ':as S o\\,n" In Ig..' .. correspond' in both position and direction with the
.. 8. To:determine the correct amount of '~shims to be." ", " letters or numbers stamped intO the .carrier.· .

. placed on the hub of the d~ive pinion side of the· '",.~ ~. .Tightenbolt~ ~o '1 08-12? ,N· m (80-90ft. .Ib).-. t ,', :

differential case, subtract the reading obt~ined in' , . . , ,
step 4 from ,.the Differential Total ,Gase' Endplay. 16'.: Install' dial· indicator "TOOL-4201-C' '4201-C or-
Total Case Endplay'was q~termined in ~teps 3 and" ,.'. equivalent on the'c'ase as shown'in Fig. 58 and 60..
4 of Differential Total'Qase~J:;f1qpl,ay~ When this ",;.,Check" ring gear and pinion- backlash '~at three.
amoUnt is determined, ad~'~O.2~nJrf\ I(O~01 0, inch) to>,. . equally.spaped points on· the ring gear.Sacklash"
th t Th' . th . .' d"'" .,.,,' f h' ' '. :'r t9le~ance is. 0.t3.-0.23mm, (0.005-0.009. inch) .and .

e amoun . ,IS IS. e require "'amount. o. s Ims·.c '.:"'; C,annot .vary. more, ':" th?n 0.08m·m '(0.003' inch) .'
to be placed on the hub of the drive· 'pinion side of-" .... be.tween ··the 'three point.s. If backlash is high, the,the differential· ',case. -' ,!:;h~~. " , ,

, .''''~~,' . ': ring gear' must· be mo.ved closer to :'the .pinion, by
-. For example:· Total Case Endplay was ·'.2.30mm " moving :.-shims: .to the. ring, gear side from the

"(0.091 inch). The'reading in" step. 4 wa~ .,1 ..14mm ·~'·~.~pposite -sid~. If ,backla~.h is low; the ring gear must,
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be moved' away from the pinion by'moying shims
,from the ring gear side to the .opposite side.

: 17. Obtain a, gear tooth contact pattern check as
outlined under" Gear Tooth· Contact Pattern Check'
in thi~, .Se~t~on prior to complete': reassembly.

1'8:, ,Apply, a' be,ad 3.175-6.35mrrC'(1/8~1/4 inch) high'
and :3.17S:'6.35mm (1/4-1/2 inch) wide of Silicone
Rubber sealant, D6AZ-19562-A (clear) or -BA

'(t;>lack). (ESB,-M4G92-A and ,ESE-M4G195-A) or
equivalent on the mating' surfaces of the carrier
mounting face support arm. as shown in Fig. 59. '
Allow one 'hour curing time after t~eaxle .
carrier is, assembled to'the axle arm 'before
'i.nstalling' lubricant ,~n~'."9perating vehicle.

19. Mount the differential,' assenibly to the left hand
axle arm, using;,'2, guide pins being ,care.ful not to'
,smear' gasket se'alant: Install arid, ~ighten bolts to
41-54 N· m '(30-40 ft. Ib). Use 'new bolts with

"encapsulated adhesive~or,wire brush,the old bolts
. ,and apply thread-locking co'mpo~,nd,. Threadlock

and' Sealer, EOAZ-19554.-AA (ESE-M~G204-A) 'or
, ':equivalent. Install support arm tab· bol~s to side of

carrier and tighten. to ,115-136· N·~ (85-100 ft-Ibs).

. Gear Tooth, Confa~~ Pattern Check
'1. When rolling:a tooth pattern, use a special marking'

·compound (tube) to obtain, gear tooth, mesh
cont~ct p.att~rn. ' i' .'

2. To check the gear tooth contact, paint the .g~ar
teeth, with t.he sp~cial ":larking compound~

.NOTE: A mixture .that is too wet 'will run arid',smear, too
dry, a mixture cannot be, p'ressed o,ut from between ,the
teeth. .'" , ' " . . , '

3'.: :Rotate the, ring gear (us'e a box wrench on the ring'
. ' gear attaching" bolts as a lever) several complete

"' ... 'revolutions in both directions or until a clear tooth
. contact pattern-, is obtain~d. " ".

4. . 'Certain types of' gear tooth contact patterns on the
rif'g gear indicate, incorrect adjustment. Incorrect

.' adjustment can be corrected by 'readjusting the
.:~·ring gear'and/or the pin'ion.' .

5. 'Fig..61, shows' acceptable, :tooth, "patt~~rls for all
~xles. In general, desir~ble tooth patte'rns should

. have the followi~g c~aract~ristic~:

A~' T.he drive pattern should befairly'well centere-d
on the tooth.

. ,B. The, coast pattern s'hould be fairly well
centered on the tooth. :

C. Some clearance between,the p~ttern, arid the·
'tC?P -'of th~,' tooth is desirapl~. .~:: " .

"D. There should be no hard""Hne's ·'.where the
pressure is high. ~: ' "

6. ' An individual gear set need not conform exactly to
the' id.eal pa,tern to be acceptable. Any

... combin'ation of drive and coast p'atterns shown is '
acceptable., " :

7. ,Since each gear set rolls a char~cteristic pattern,.
, the patterns shown are 'cons',dered ,acceptable and
sho~ld. be "used as a guide~ 'Th~ drive pattern is
rolled ,on the convex side' of the 'tooth, and the
coast pattern is rolled on the concave side.

The movement. of tooth contact patterns .with
change~ in shimming can be sum~ari~ed ~s follows:

A. Thinner - shim, with the~ 'back lash' set to
specification, moves the pinion farther from the
ring gear.

B. ·Thicker shim, with the back 'Iash set to
specificat,ion, moves the piniq'n closer to the
ri~g g~ar. .'" '

NOTE: When making pinion posi,tion changes, ~hims
should be changed in the range of .05mm (.002 inch) to
.10mm (.004 inch) until' correct pattern has' been
obtained. '

8. ,If the pinion positioning shims ~are correct:

• Decreasing backlash moves the ring gear closer·
to the pinion. ,.Drive pattern (convex side of gear)
moves slightly lower and toward the toe. Coast
pattern (concave side of ge'ar) moves lower an9
toward the 'toe. ~ , .~' " " .-,

~' Increasing backlas.h 'm(;v~s the ring gear away
from the pinion. Drive pattern., moves slightly

: higher and toward the heel. Coa~t pattern moves
hiQ~er and towards the heel.

NOTE: If the patterns are not correct, make the
, changes "as indicated. The differential' case and drive
, pinion will have to be 'removed from the carrier housing
to change a shim. .",.

9.· Check ring gear backlash by. installing a dial
indicator on the, carrier housing. Check ring ,gear
and pinion backlash at three eq~ally spaces points
on the ring gear.' Backlash' -tolerance is 0.23mm
(0.005~0.009 '''inch) and -cannot vary more than
0.08mm (0.003, inch) betWeen the three points. If
backlash .is high, the ring gear must be moved
,closer to the' pinion, by moving shims to the ring
gear side to the opposit~ side. If backlash is low,
the ring gea~ must be moved away from the pinion
.by moving shims from -the ring gear side to the
oppo$ite side.

NOTE: When a· change in backlash is required,
. backlash shims should be changed in the range of 1-1 /

2 ·times the 'amount of backlash required to, bring the
gears into specification. For example, if the backlash
needed, to be changed by .1-0mm (.004 inch), the shim
pack 'should be chqnged by .15mm (.006 inch) as a
st~rting point. The actual ,amount of backlash ctl~nge

obtained will vary- depending upon the ratio and gear
size.
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~ TOE~ ~ "

.ACCEPTABlE TOOTH PATTERN LIMITS
ANY COMBINATION OF DRIVE AND COAST

'PATtERNS SHOWN PERMISSIBlE'-

'. TOE,

t·······

. '. ,. .. ~.

5
;,

~"

HIGH TOE DRIVE

6
· ,~ ·i

HIGH. TOE' COAST

6

....

'. ~ .'.- LOW COAst·

," ",

• ~ • .J,..' .:.~.

... ..

. \_~ .....

4
DRIVE

!'

FIG.' 61 .A~ceptab~e': ,Gear Tooth' Pattern 'Limits~Dana Axles
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Axles; Front Drive-Dana Models 44 and 50 15·34·28

E8198-1A

HIGH BACKLASH IS',CORRECTED BY MOVING THE RING GEAR
CLOSER TO THE PINION. LOW BACKLASH IS CORRECTED BY MOV
ING THE RING GEAR AWAY FROM THE ..PINION. THESE CORREC
TIONS ARE MADE By.SWITCHING SHIMS FROM ONE SIDE OF THE
DIFFERENTIAL CASE TO THE OTHER.

PINION POSITION SHIM :CORRECT.
INCREASE BACKLASH,

PINION POSITION SHIM CORRECT.
DECREASE BACkLASH.

DRIVE SIDE COAST SIDE

HEEL_ TOE TOE HEEL

,.~"".~.,,',
-~ ~

"

",.1: ".

...-;" .
COAST SIDE

. " .••TO~EEL

:0': •

, RING GEAffTOOTH,ROOT', ..

DRIVE SIDE •

HEE~E

PATIERN INTERPRETATION
,(RING GEAR)

NORMAL O.R~ESIRAB.LE·PAtTERN·.'~~Tt:iF:
DRIVE P.ATIERN SHOULD BE CENTERED ON
THE TOQTH. THE COAST PAnERN~SHOl:JL:D

BE CENTERED ONTHE TOO'TH, BUT MAY'BE
SLIGHTLY TOWARD. THE TOE:'''THERE,
SHOULD BE SOME CLEARANCE BETWEEN '

'THE PATIERN AND THE TO~ O~T.H~ T?,OTH.~,

'.. THE:TOE OF THE,GEARTOOTH IS THE PORTIONOF'THE TOOTH
SURFACE AT THE END TOWARDS'THE CENTER.-THE HEEL OF.
r~E GEAR TOOTH IS THE PORTION OF TH~ .TqOTt"fS~R~f'CE AT.
THE OUTER END. THE TOP, LAND OF A GEAR lOOTH IS'THE "
S,URFACE OF THE TOP OF THE TOOTH. :. ',,' I" : " ..~. _

'F'I~~62 Acce'ptabie 'G,ear 'Tooth pa~t~rns':-An..,Oan~'>·cA
Driving Axles' ':

FIG. 64 Ring Gear P'ositjoni"ng Shim-Adjustment

SPECIFICATIO,NS
. ·TORQUE SPECIFICATIONS - DANA FRONT DRIVE·AXLE

. , Torque.
Description"': .' N-m (ft-Ibs)

Bottom Ball Joint.Nut 122-149 90-110

Top Ball Join~ Nut 13~ (Minimum) 100 (Minimum)

End Yok~ Nut, .... 2~1-298 ·200-220 .

Bearing Cap Bolts 108-122 80-90

Oifferential Retaining ~Its, 41-54 30-40

Ring Gear ~lts ' . 61-81 50-60

'Support Arm T$' to, Carrier Bolts 115-136 85-100:

DANA AXLE ADJUSMENTS

"'. DRIVE SIDE' COAST SIDE

H~EL TOE. ~TOE· HE~L

'.' ,,"
....:~

Ito"" '.. ' ,/,.' ~

BACKLASH' CbRRECT:
THINNER PtNIONzPOSITION SHIM
SHIM REQtJIR~D. ,"

Description SPeCification
..

Drive' Pinion Preload 2.25-2.~3 N·m (20~40 in-Ibs)

, Ring Gea:r'Ba¢k1ash .. 0.13-0.23mm (0.005-0.009 inch) ,
No more than O.08mm (0.003 inch)
variation in any three place's

LUBRICANT CAPACITY CD
ApprOXimate Capacity

B~CKLASH CORRECT. ,
THICKER PINION .POSITION
:SHIM. REQUIRED.' .',

. U.S.
AXle Modei ' Pints

Dana 44 -.:.. IFS. 3.9

Dana 50 '-IFS ~.1'

I",perlal
Pints·

3.2

3.4

Liters

{1.7

1.8

, ....:

: THICKER PINION,POSITION SHIM WITH,TH'E' BACKLASH'
CONSTANT MOVES THE PINION CLOSER TO THE RING'GEAR.
DRIVE 'PATIE'RN MOVES DEEPER ON THE'TOOTH (FLANK
CONTACT) AND SLIGHTLY TOWARD THE TOE: ',. ,. ,

',' COAST,PATIERN..MOVES DEEPER ONTHE:rOOTH AND'TOWA'AD
" THE HEEL . - -

THINNER'. PINION POSITION SHIM WITH THE BACKLASH
CONSTANT MOVES THE PINION FURTHER FROM, THE RING·
GEAR, '

" ,D~ivE 'PATTERN M'6vES TOWARD THETQp'OF THE TOOTH
(FACE ·CONTACT) AND TOWARD THE~ HEEL~' ' , .~ -

, 'COAST PATTERN MOVES TOWARD TI1E,.TOP 'O'FTHE TOOTH
AND SLiGHTLY'TOWARD .THE TOE.. :," . E·81~7.1~

(j)Use Hypoid Gear Lubricant, C6AZ-:1958Q-E (ESW-M2Cl05-A) or
'_ equiv~l~nt. ~ , . .

CE4125-1D
.- ..

-:",' :. ".

FiG. 63.· Pinion Positioning Shim-Adjustment
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SPEciAL: SERViCE TOOLS

SPECIAL SERVICE TOOLS

Axles, Front Drive-:"Oana Models 44 and "'50 15-'34-29

Number ~crlpt'on Application
,',

T50T-l0O-A Slide Hammer Oil Seal Ae"fnoval "

079P~100·A ., Slide Hammer Needle B~aring Removal
~ ,

~

" D80L-100-A, ' . Blind H~le Puller Set Universal :
,. ' .

DSOl-l00·B
., ,'Forcing' Screw Needle Bearing Removal. ,

Daol-l00-T *.' . Gallet -:- 1-1/4 - 1~1/2 Inch' J, Needle Bearir:"g Removal:, .

T58l-101-B Sealer P~lIer Unive'rsal ' , : ...
D~L-63o-5 Step Plate Differ~ntial Side Bearing Removal

''''., .'1,

, T77F-l1 02~A . 'Bearing Cup Puller Oil Seal Removal

.lJ5l-1165-B Axle Bearit:lg/Se,al Plate Drive Pinion' Bearing Installation

T75T-1.176-A Forcing Screw· Bearing 'Cup Installation'

D85T-1197-A Spanner Locknut Wrench Model SO Inner .locknut Removal
T86T-1t97-A ,Spanner Locknut Wrench Model, 44 Adjusting Nut Removal "

T83T-1244-A Needle,Bearing Replacer Needle Bearing Installation :
, ~

, .

TeaT-301 O-A1 Replacer .Upper Ball Joint Installation
T80T-3010-A3' Receiving Cup ~ Ball joint Installation , ,

T80T·3010-A4 Plug, ,; ..
Ball Joint Removal -,' '

081T-3010-A Installilig Cup Ball Joint Installation - ~-150-F-250

D81T-3010·A Receiving Cup Ball Joint Removar:..- ~·.150·F-250
. ,

~ .'

T80T-3010-A2 '...;. Receiver Cup Ball Joint Instatler - F·350 " ')";'.'
' ,

T64P-3590·F . pitman Arm Puller Pitman Arm Remov;al.
081 L-4000-A O,river Handle Cup Removal ' .. ,;..,

: - ..
T80T-4000-B Spreader Adapter Differential Case Removal and Installation
T80T-4000-9 Oil seal Replacer, ' .- . ' Oi~ Seal 'Instal~ation "

..
:..

"TOOl-400o.e Spreader Tool ' . , Di,ffer,ential Case Remqval and Installation'
TSOT-4000-0 Bearing Cup Replacer Inner eea~ing· Cu.P Ihstaliation;..:....·MOd~1 44
T80T-4000-:E Be~ring Cup Replace( Outer Bearing Cup Installation ~' Model 44 and 50 ...
.T80T·4000·F "

B~aring Cup Replacer. ... Inner Bearing Cup Installation - Model 50 "

T83T·4851 ~A Companion Fla;lgeB~piacer Yoke Installation •• -,0.

:TeaT-4QOO·H ... 'Differential Seal Replacer, Differential Seai'lnstallati6n " ... t-. ..

"

" T80T-4000·J
"

.Differential Bearing Replacer Differential Side Bearing ,Installation r,

T80T-4000-L Sle,eve, " ,Axle Bearing--Removal . . /-.-, "
,.

T80T-4000~M Axle Bearing Remover Axle Bearing Removal
T80T-4000·N, ,Axle Bearing Replacer Axle Bearing Installation,

__ 0.

"

T80T-4000-s Spindle Bearing Rep'l~cer " Needle Bearing Installatio~ - Bronco - F-150-F-250
TBOT-4000-R . ' Spindle 'Bearing Installer Spindle Be'aring~- ~-350 . ~.. ' ,

;.

T80T-4OOQ-T ' ...... ' S~al Replacer Seal Installation - BronC9 - F-'150~F-250
'''.

TeOT-4OO0·U . ~eal, R~placer
...... ' ...

Seal Installation ~ F-350, 'r'
' ,

~

T80T-40Q0-W " Driver ,Handle Bearing and Seal Installation , , ',. ' .

T75P-4020·A2 Aligning. Adapter ,Axle Adjustments --
0'

T76P-4020·A11 ' Haridle' Axle Adjustments '. 1.'0
. ' ""-.

~. , , "

T80T-4020-A Pinion Depth Gauge :Truck
\'

), '.,
'"

T80T·4020·F40 Gauge Disc 'Axle Adjustments -' Model 50-, ' ;

'"

TaoT-4020·F.41 . Gauge Tube Axle Adjustments ~'Model 50 .- .. , .. _'f ..

TBOT-4020-F42 ~auge Block :- Axle Adjustments,. :'
" ,T80T-4020-F43 ~crew Axle Adjustments '. " "

.,
080T-402D-F44 'Gauge Disc Axle Adjustme,nts ;';-.Moq~! 44,(, ;

1;0, •.. ~.. . ..
D80T-4020-F47, '. Gauge Tube .Axle Adjustments' - MOd~1 ~ . )",

D80T-4020-F49. Gauge Tube ", Axle Adjustments :" ,. : f'

'081T-402D-FX ~ Final Check Pinion Depth Gauge 'Truck I:.,

081T-4020-F52 ' Fi~al Check Gauge.Block ,~Ie Adjust,ments -- Mod~1 ~ or
I.·r

,D81T-402Q-F53 final' Check Gauge Block " .... ~. Axle Adjustments - MoOel ,59~ . , .s

TOOL.;4201·C Dial Indicator Axle -Adjustments , "
-, .,

, ~

"

'r

:...

C~5100=2F '
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SPECIAL SERVICE TOOLS (Cont'd.)

Axles, Fro,nt.Drive-Dana Models' 44 and 50: 15-.34-30

Number Description . Application .' ~,,~. r
\ '

..

P78P-4201-B Dial Indicator ,,' Magnetic Base .' ~ :

D811-42ro-A
~

Universal Bearing Re~ver Bearing Removal'

081 T-4222-B ' .Master'Bearings' .. "" .. , Axle Adjustments ~ Model 44

081 T-4222-C Master Bearings Axle Adjustments - Model 50'

T53T-4621-8, C Pinion Bearing Cone Replacer Drive Pinion Bearing Installation - Model 44

T71 P-4621-B
"

Pinion ~~aring Cone Remover Axle Bearing Installation
~

081T-4628-C Pinion Bearing Cup Remover Inner Bearing Cup Removal -"- Model 44 ;

081T-4628-0 <' ',Pinion"BearingCup Remover Inner Bearing Cup Removal-:- Model 50
.. -.. Outer Bearing Cup Removal, - 44 and 50

T74P-4635-e " C-Frame Assembly - :
' ..

. "

T65L-4851-8 YOke Remover ". • <
" ',. '" "- ',so' ,

,T78P-4851-A Holding. TQOI Yoke Removal and Installation - ~ s-
" ~. -

T83T-4851-A Companion Flange Replacer - ..

T78P-5638-A1 Forcing Screw. Bushing Removal' and Installation

TSOT-5638-A1 Bushing Remover Bushing .Removal ' . ,

:

T78P-5638-A2. Receiver Cup Bushing In~talt.ation '

TOOT-5638-A2. .' .'. Bushing Replacer ' Bushing 'l':lst~lIation

T78P-5638-A3' " -- .Receiver Cup ~ .. Bushing ~emoval

T78P-5638-A4 Receiver Cup B~shing ,Removal

T57L-5OQ-B Bench Mounted Holding Fixture, Univer~I'
~ , - "

TSOT-4000-K Differential Bearing Remover -'
'.

TSOT-4000-P ;Inner Hub Bearing Cup Replacer Fl50, ,Bronco'

TSOT-4OOO-Q ,Inn~r Hub Bearing Cup Replacer ' F-250

T63P..9171-A 'Keystone Clamp Pliers - "

.. CE5103-2E

' ... 1 ','

<to ., ~ ..

f • ~.

"

s .•..

, ... . . ~ .,'

.'
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tS-41-1' Differential-Traction-Lok~Ford~8.8 Inch-Ring Gear 1S·41~1·

. '

" ~. . .....

'SECTION·,;15··41:,~:Dif.ferenti·al-Trac'tio'n'~Lo'k~Ford

.. :."<:0" ·.' ..'t:·.::_'8~81nch ~~ing:.Gear·,
,;' ...'"' .....

. ~ 't .' -
.1·«·· ...

'..

' .

: ..". . ~ :. '.' '. . . . .. .,';

SUBJECT - .' - L .••:•• ~ PAGE· - SUB~JE.CT· ~. . PAGE
.. w ._ .- ~. • I., .. fe oJ' .. ,

ADJUSTMENTS ..,: .',' ,.>,.~<'~.' DISASSEMBLY"'AND ASSEMBLY , .. '
'Bench: iTor'que rest" .':.. '.:'..\~,,<" ~ ~ 15-41-8 Differential Case 15-4'1-8
Clutch Pack. Preload Adjustment ' 15~41-3' REMOVAL AND INSTALLATION ..- ,.:~:~, -.. '.15-41-8'

. DESCRIPTIONAND·OP"ERATION .. . -".. SPECIAL SERVICE TOOLS .. "•..... "•. : 15-41-9
·Des~criptio.n_ .~. ~.:~',r: .' -~ r. o.;, • •• Ii ••••••• ~••••••• ~15;.4·1-1 SPECIFICATIONS .~.~ .. Ii ; • : •••• ~ •••~ • ~ 15-41-8

. Noise Acceptability '.•.. '.v .. ~ ;.~ ' ".. 15-41-,2'- '. ·Y~HIG·L~.~,P~LICATION~ ~ .: " ".- ~' ~. 15-41-1
Operation _ 15-41-1' J',.

DIAGNOSIS 'AND ;TESTING.·- '," .. . .." ." ,
Limited-Slip Differential·Operation Check' ..... 15-41-2
- .. ~ .... .-".... ~ ." . .. ..-

.V,EHI.CLEAPPLICATION '. ':~.

E'-150, F-150~ and Broncc)'Vehicles Equipped with ~
.8.8 Inch Ring.,Gear Axl~. . ..'

~... . 04' ••

_I • ,'"

DESCRIPTION AND OPERATION

Description
The Limited' Slip axle assembly, except for the

differential case and its interl'1aJ components, is
identical to .~he conventional axle.

The Limited Slip differential employs two sets of
multiple-disc clutch~s to control differential action.
The. side gear~' mounting distance is controlled by
seven plates on each side: four steel, three friction,
.and one steel shim. This .steel shim, is of the'
selective type to co'n,t~ol side gear,position..

The plates are stacked_on the side g~ar, hub and
are housed in the differential·case. Also located in
the differential case, between the side gears, is a :
one-piece pre-load spring, which applies an initial
force to the clutch packs. ,Additional clutch capacity
is deliver~q from th~ side gears thrust loads. Splined
plates are splined to the side gear hubs which, in
turn, are splined to the 'left and right axle shaft. The·
eared friction plates are dogged. to the case, thus,
the clutch packs are always engaged.

SECTIONAL view OF DIFFERENTIAL ASSEMBLY

PRELOAD ,SPRING

E4975~1C

. Operation ." .
The pressure between clutch plates opp'oses

differential action at all times. When' the' vehicle
turns' a corner the clutch slips,' allowing normal
qifferentialaction to take· place. Under adverse
weather conditions, where one' or both wheels may
be on' a low-traction surfac~ such as snow, ice or
mud, the. friction between' the clutch, plates will .

,'transfer a portion of. the usable torque to the wheel "
with the mosttraction. Thus, the wheel that is on ice
or .snow will have a tendency to operate with the
opposite whe.elin a ~ombined drivingeffor~.

CAUTION: Extended use of other than
conventional·.spare tires 'on a Traction-Lok rear
axle could result· in reduction in effectiveness

. ' (bias torque). This loss of effectiveness does·
.' not affect 'normal driving and should not be

:- n9ticeable to the driver. However, extended
usage will reduce the ability of the axle. to
prOVide added trac~ion on slippery sU~faces.

~ .
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, .' ,'15·41·2 Dif,f~r,~ntial~Traction-Lok--Ford 8.8 .lnchRing ',Gear

DESCRIPTION AND OPERATIO.N (Continued)

DIFFERENTIAL· PINION
GEAR AND THRUST. WASHER

. 4215'

'I,

DIFFERENTIAL
CLUTCH pACK'

4767

.....

;DIFFERENTIA~' ~. ,":
C~U:rCHPACK>SHIM "

4A324 :/1
. '.. ' .

.. "or

. e,; ....

.~ . " "
DIFFERENTIAL CASE

4205 .. ~' ;'. ~

,',
"

DIFFERENTIAL:.
SHAFT LOCK BOLT

387426-,5100

'~'. "
I, .'" ~ ~'

,;.~._'" -:;,

'"-,\l-.

,'.. DIFFERENTIAL ASSEMBLY ".
" COMPONENTS' , '~ ." . I.

Differential ~ssembIY"Compohents"
'.. ;..\, ; J ~ .. ~.

, E5076-2D

Noise Acceptability'
,', A gear-ariven"unh (especially on a':drive axle) will'
produc.e·a ·certain.amount of 'noise. 'Some noise is
acceptable and may be audible at c.ertain speeds or
under various driving cOf:lditions'>For example, as on
a newly paved bl~cktop road. Th~ slight noise is in
no way detrim,entaJ,to oper'ation'of the repr axle, and
must be considered notmal. ' .. ~~ ';. .: t. "~'" ': ..

NOTE: V~hicle~equipp~~; Wi'th a Liniited-Slip i,

differential, .may exhibit'a sl,igp~',stick~slip'.f1oise. on
tight turns after extended highw.ay ."priving. ~his is
considered acceptable and ~has no detrimental·
effect. ;-~.; ..,..

DIA~NOSIS 'AND TESTING

Limited';'~lip Diffe,renti.al Op,eration'Check .
A· Limited-Slip differential' can'· be checked' 'for

proper· operation without removing the ,·dif.ferential
f~om the axle housing. . .' .

,~ .,' t. :" ~ack up one rear wh,eel'~~nd.~·~embve the 'i,he~1
" ~ cover.. Instal.l· Torque' Tool~'.. ·T59L~4204 ..'A ..or
. - equivalent on the axle shaft, flange studs as

s.hown. ~' '

. '-•• _.''t

.... :"c,:

; .

" ;.1' ,
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15-41-3 .. ·15-41-3 '

'·D'AG~OSIS AND, TESTING, (Contin~e.d) '.

\'..

E5077·1A i
.: '...

- ,~" j, :' ,~,:.. '~~ ; ,

....~...: ..,'\,,', .. ~~~

1..··Witha~llitable·driit;drivetheS-shapedpreload
','~.spririg' half-Way out· of" the differential case~ .
',-Rotate the differentiaJ case 180 degrees. Hold

,. .~:theS-shapedpr.elo~d'spring,'~.ith·a'pairof pliers ~
;~'and tap the sj:)ring'..l:Jntil it is removed from the .'

. .diffetential. . . , ,

:WARNING: CARE M'UST" BE USED' WHEN
'REMOVING THE 'PRELOAD'SPRING ,DUE TO THE
SP.RING. TENSION~ ','

i

2.::.< USing Gear Rbtat~r T80P-4205-A ~re'quivalent,
~~")'ro~at~ the pinion .gears until the gears can, be

, , ~. removed from, the differential.

.NOtE: .A twelve' inch· extension is required' to
: remqye 'the pinion' gears. . '

.. '.. .~.,... • ~.. ~". • ~L • '

..... ' ,., ! .hf"
. \: "', II'

.'.~ TORaDe tOOL

.' T59L-4204-A-+t---+-~~~

E5121·1C

,2. 'U~sing a torque wrench of at least 271, N ·m (200
ft~lbs)" capacity, rotat~ ,the axle shaft. .Be s~re.

that the transmission i$ in Neutral, one. rear.
. wheel is on"the floor', and the other' rear whe~ljs

raised ,~off"lhe .:floor.' The brea~~away torqu'e ,':
·tequited to' start rotation should be at least 27- '.

" ·N· m '(20 'ft-Ibsr The initial bre~k-away torque,
may·, be :higher ~han the conti.n~ous turn,ing" .
torque, but this is normal. The axle shaft should.

..,turn 'with even, pressure througho'ut the cheqk '
.without slipping or binding. If the torque' re~qing
'is less' than speGified, ctleck the differential.,for :.

,·,I;.pfoper. aS$emt?ly. ".. - " .. - , . . '" ..., .
.' WAR'NING:' A·.vi{HI.CLE· .. ·EQUipPED WITH," "A '::.
:LIMITED~·SLlp·>DlfFEREN·tlAL·WILL ALWAYS.'; .
HAVE. BQTH··WHEELS.'QRI.VING.· IF, WHILE' THE ~
VEHICLE IS BE'ING, ,eSERVICEQ',' 'ONLY~' ONE

. WHEEL··IS RAISE·C· OFF THE FLOOR AND THE.
REAR AXLE~IS DRIVEN. BY THE ENGINE,"THE '.
.WHEEL ON ,.tHE FLOOR COULD' DRIVE ,THE
VEHICLE :OFF' THE STAND' OR JAC~.. '. ' .. '

AD~USTMENTS .

.In-vehicl.e adj~stments are possibl~·6n this 'unit
witho'ut removing the differential case'Jrom the axle,'
hou.sing.' If the" ,pperation'.check·' ;w,as' nO,t, 'to' .'

.specification,the.;following proce~ure' can be, u$~d,.
to c~rrect the :c,~n,d_ition: '<, ."f~: ... ~: ... ' '. :,~. . • -.' ~

,NOTE: .Ref~r.: to· ..S~ct~9r:1 .15.~08~ .. Axle~ln~egral ~;; ""~"~ :.;,,~~ '. '@;-~"" ~ '. ~ ,
Carri~r~a.8Inc~ Ring Gear,. fpr... ::Exciter. Ring '" .. ; -: ::~ Q. ~ I

. _.,~erylce .on', ~,ntl.J'pck brake system e.,qulpped: .. ·.,.. <~ ,'- ... 0 ~~
, vehicles. .', , ".''- '", ' . \'e

, ': 4 ':,. .to. ~" -. .

'----------.;...~----------~---~~

C~utch Pack'Pr~~oad Adjustment .
",NOTE: Before"clutch pack pr'eload: can~,be 'adjusted, '
the' 'axle .. shafts must be' removed 'followi.ng\· ·the "t: ..

'. I '. procedur~.inSection 15-08, Axle, Integral9arrier__ ': " "",'
Ford.·Truck·8.8 Inett' Ring G_~ar. Ti1e 'shafts"must be .;. "
rerDoved:com'pletely fro'ill thehbu$iog'so that'the oil ~.: ~:, .'
seals will, not'be damaged.' After' adjustment, install
the shafts following the proce'd'ure: in ·~ectio.n. 15-~8.' ..~..

, .

"'''' '. f,

ES078--1B
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15-41-4 Differential"';""Traction-Lok-Ford 8.8 Inch Ring Gear 15-41-4

ADJUSTMENTS (Continued)

3. Remove the right and left side gear and clutch
pack with the s.~im and tag them R.H. and L.H.
Set them aside until Ste.p 4. Clean and inspect
'the remaining p.arts of the differential case
assembly for wear~or damage.' Replace parts as
required: .. '

E5079·1A

4. Clean and inspect the clutch packs for wear
and replace pa~t~ aos necessary..

NOTE: Do not use acids or solvents when cleaning
clutch components. Wipe components wit.h a clean.
lint-free cloth only. '. " . .

SHIM

SIDE GEAR

DIFFERENTIAL
CLUTCH PACK

E~85·1A

5. Assemble the clutch packs (without shims) 'on
the respective side gears. Pre-lubricate all
friction plates with Additive Friction Modifier
C8AZ'-1 98 546-A (EST .. M 2C 1.,1 8-A) 0 r·
.equiv~lent. . . ;. .

NOTE:·.Do not mix clutch plates or shims from one
side with the other.

CLUTCH PACK

E5080-1A
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15~41·5 ' Differehtia'l-Traction·Lok~Ford.8.8 Inch 'Ring :Gear .
. _ "}f-H ,
ADJUSTME~TS'(Continued) ., ,

15·41·5

. '6. '. Plac~ t~e' base Iportion of Traction-lok CllJtch
Gauge, T87T-49,46-A in,a vise. Install the clutch
pacR and side gear .(without the differential.
clutch, pack shim) over the base. .

. t ,

7., I,n'stall the disc of T~action-Lok 'ClutGh G~ug'e, :' .
. T80P-4946-A over the base and -on top of the·'·· .
.clutch ·p~ck. ", .'

. ~.. ~ ..

. 1,'

.-':'.

' ..

,',

, ,

, 1,
.. "0.,,, .,

: .~

......
"

I • BASE-TRACTION-LOK

Y
· CLUTCH GAUGE

'.: ., T87T-4946-A
, .

--_.. .

'. t -_,.

E5723-18

D~SC-TRACTION-LOK
b--~~:-"';~--CLUTCH GAUGE '

T80P-4946-A

, "

i.. ..

\;

" ,.It.

' . .;~ '-.

E5724-1A
j ;'
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1·5-41-6 . Dif.ferential---Traction-Lok-Ford 8.8 Inch Ring Gear-

ADJUSTMENTS .(Continued) .

8: Install the toP. portion .of Tracti·on...Lok Clutch
Gauge, T80P-4946-A over the .disc and base
stud.' .

E5725-1A

.",..:'

.. •• ... .. :'" ~ .WI', ~'"

~ . ~. -,

...

,'I-

9. Install ,the nut of Traction-Lok Clut6fl 'Gauge,
T80P-4946-A over the -top and ·base' ·stud.
Tighten the nut to 6.7 N· m (60 in-Ibs).

~ ~.

.. 10. Using a feeler gauge, select the thickest ,blade
that will enter between the tool and the clutch
pack. This reading will be th,e th'ickness of the

,. new shim.

NOTE: Be·· sure to .lubricate friction plates with the
proper Additive Friction Modifier, C8AZ-19B5~6-A .
(EST-M2C118-~)'or equ,ivalent prior to reassembly.

DAVE GRAHAM INC. - 2012 
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15·41·7 Differential-Traction-Lok-Ford 8.8 Irich·Ring· Gear- 15·4,1·7

ADJUSTMENTS (C~ntinued)
• I' _,.1 .

11. ·Install the right sideoogear, clutch pack and new
,shim into. the cavity in the differential "case.
Repeat this step for the left side.

;ES079·1A

12.< Plac"e the pinion gears, and thrust washers 180.
, ,-, degrees ap~rt on the' side g:ears'~ Install Tool

T80P~4205ooA or equivalent as shown. '

N.OTE: A twelve inch extension is required to install
:the pinion gears~ .

, 1~. 'Rotate the tool until the pinion gears are aligned'
with the pinion shaft hole as shown. Remove
the tool from the differential case.

ESOl8-18 -

, 14., Hold ~he ·SJooshaped p.reload spring up to the
·.differential case window and with a softoofaced
hammer, h~~~er the spring into position.

DAVE GRAHAM INC. - 2012 
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15-41·8

ADJUSTMENTS (Continued)' .~". ~R,~~O'VAL A'NQ INST~LLATION<~' ".~..- .' ~~~f
_--...._------------~---------- ,...-~.;..... '~.~:~.-~---~---~--~--------~

N'OTE: :Inspect the pre-load spring for. damag~ ...
.' ', .. ". .... ~- . .' .'. '. .-~.:~

" .. 'S-SHAPEO" PRELOAD' SPRING'
4 • ~ ~ •

.,~. ~._ . t ... : '.

• E5084-1 A

Bench Torque Test
A benchtotq~e test must be made' if th~

differential assembly has been rem6~ed',.fro'm the
axle and adjustments have been, made. " . ;

, . ......,.

With the locker tools in T59L-4204-A or equivalent·
check the torque required to 'rotateone side" gear
while the other is held stationary~

The initial break-away torque, if origjn.-al clutch'
plates. ar.e used, should beat . least 27· N~ m (20
ft-Ibs): The rotating torqu~ required to keep .ttJe side .'
gear turning w.ith new clutch pla~es ·.may f)uctuat~. :

TORQUE WRENCH
OF AT LEAST 271 N·m ..

"(200 FT-LB) CAPACITY

T59L4204-A
TORQUE TOOL

E5712-1C

... ' . 'R~i1lo'val',"and ios~~lIatiori procequres for ·the.,
". Limited-Slip'~differentiala-xIE)·.. shaft; axle' shaf(..seal..

and bearing,'axle,-housi'ng and pinion·oil··seal are·the·
~ 'same as, thos~' fq.(-.the .Fo'rd' truck 8~8 .inch ·ring.~.
,gear' integral ,': carrjer . ~xle with a conventional·

... 'differential.,.:~.~fer tp. S~ction· '1.?-O~, A.~I,e, Integral
Carrier-Ford-8.8 Inch -Ring .Ge·ar,· for.' th~se.;
procedures.- . " . - ~

",

Differenfial Case-
,. Refe·r. to· Sectioh~ 15-~08, ..Axle'.lnte'gral·, .Carrier~

. Ford_-8.'8 Inch Ring 'Gea-r,' Axle" Housing'
'Disassembly and ~'ssembly fo'r ·the proc~dures for .
;.;removing and i~stalling. ,the Limited-Slip differential.

The :differential is removed and installed in the
'samem'anner 'as a; conventional differentiaL··· ... ~.

To disassemble and"assemblethe"cas~,r~'m'ov~~'
.,anp install the 'ring 'gear; and differential c()ne and
. roller assemblies following theprocedu,res used for
·the. conventional differential. . . ',. .. '

- .'; '.. .

NOTE: It is not necessary to re":l6ve the 'differential
cone and roller,·assemplie.s from the case journals
unless they are.damag'ed. 'If the bearings remain on ,
.th~: ,case' quring' repair,· k~ep tn.em ~Ie,ar:-t ~nd free':'
from foreig~ mat~~~~~.. . :<:.. ':,:~.

To remove' and·install.the p'reload sp~ing', :pinion'
,.sh·aft. and·· .. gears, and clutch. packs, follow the
".procedure ,und~r Adjustments in this secti9n.

SPECIFICATIONS

ADJUSTMENT TORQUE SPECIFICATIONS
(INTEGRAL 'CARRIER) - UMITED-SLIP

Torque'

(I~-Lb) (Ft-Lb)
.' Description Hem Nern

Approximate torque required to tighten' pinion - - (160)®
flange nut to Obtain. correct pinion beanng . ~17
preload'

PI~ion Bearing Preioader (8-14) "

Vsed Bearings .9-1.6 -.New Bearings (17~27)

. 2.0-3.0

Minimum rotating torques required during ·27 (~O) .
bench check after assembly or'in vehiCle
with one wheel on the ground for original .
dutch pack.. ,.

<D If pinion bearing preload exceeds specification before1his torque, is
obtained, install a new spacer. .

®With on· Seal. CE5105-11?,. .
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15-41·~9. Differ~ntiai---Traction~Lok";"'Ford" ·8.8 ·In·ch···Ring Ge~r'
: . ..... , ~.. .." - .. .. .,. . 15-41-9

. SPECIFICATIONS(Continu'dj; ':'
1........

: ,:' CE71~1A

BACKLASH BETWEE,N RI~,GEAR AND PI,NION , ..

Backlas~ - 0.20-0.46. mm ,(0.008-0.18 in.) ,,
RUrlQUt - 0.203 mm (0.008 in.) "

LUBRICANT CAMcinES -AND. CHEC'KiNG' PROCE:OURES '.. ::.
·(INTE~RAl CARRIER) _. ~~ITED-SLJP~ '. '., r. '

CE5106-1C

Torque
(Ft-Lb) N'm

(20~40) 28-54

(15-30) 20~40.,

(25-35) 34-47

(15-30) 20-40

(70-85) 95-115'

(70-85) 9~-115

; (8-15) ·11-20

. (70-95) 9~-129

Brake Backing Plate ~uts F-150/Br~>nc~ .

,Driveshaft 'to AxieCkcular Companion Flange - .
~-f5p " '.

Rear ~Cover' Screw ..

Differential Bearing Cap Bolt.";..... Inch :

Driveshaft to Axle' HalfMRound Companion Flange -
, f-150 and Bronco . ' ..," '> ,

. Ring Gear Attaching.Bolts .; ··lnchCD·: '

:Description

.. Oil: Filler, Plug .', .

,·TORQUE SPECIFICATIONS .
. (INTEGRAL CARRIE'R) - LIMITED-SLIP .

Q)Using Loctite (or equivalent)

~- . '.
• J. ~

4.65.5"

..4~' ='~. .. t.
., : ~U.~.. J- ••:· '-:,.,: '.','

.-.sure ' . Imperial,
,~Ity, "C8~Ity.

,(PI~)CD (Plnt~)® ' .' ' ·Lit.raG)vetilcle ..· ~I~ Axle

CDUse tfYpoid Gear lubricant EOAZ-19580-AA (ESP-M2C154-A) lubricant
or equiva~nt. Add 4 U.S. Ounces Qf Additive Friction Modi'fier., .:' ..
~AZ-19B54;6-A, (EST-M2C11~-~) or 'equ,valent..' CE5108-1,E

F-150, 8.8 Inch
" Bronco All Ring .

- (4)(4) , Gear

SPECIAL SERVICE TOOLS
0'· ,"'~'.'" • ., - -

SPECIAL SERVICE TOOLS'

Description .. ...... ,.. . '. "

T59[-~~04,:A' ,', ~orque' Tool'

T80~-420~;A. '

T80P-4946-A.
\.'.

Oifferential Clutch Gauge

.'
C,' '"~

... :

DifferentialClu,tch Gauge -:-' Base

'; :'.·t.
J"

" .. :~..: , .... ;'.
.:. 1

1 ~":

.,.", .';

~ -' ...

..
..

., ~~

. '-;'\',

.. • .. ~-.. .. ,,#. ,

. :' ."

. .. -,
. "1,,$

..'...•..'<:' .; ...

.'
~ ....

.. ..;; ~ ,>-

" ...
, .

..,
... ~l'- •

10 ... : ........

. '::.:-

', .......,...; .....

, ~ • ",., 1.'.

. ;

4',' .A

';.

I'

"',,4o ... ,,.. ... t- ~ •
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.t5-42~.1

SECTION 15~42

Differential-Limited .Slip-Dana

Diff,erential-Lhnited' 'Slip---Da'na ....

~'5-42-1 .

SUBJECT SUBJECT PAGE

D~SCRIPTION ,AND OPERATION ,~~.'i-• ••••:~ ~ •••• 15-42-1;
DIAGNOSIS AND"TESTING ' :' : .' 15-42-3
DISASSEMBLY ~ND' ASSEMBJ,.Y~· ' _." !.. . . ,

" Dana Limited-SIiJ) Ax.les ~ '.. ': . : :.:.. . . .. 15-42-4'
.' .' Differential Case ~ -.">' '•••.•••<- .. '.~ . . . . . .15-42-4
, Model 44IFS,44IFS-HD, 60-1~ 2-Pinfon

,(Dana Trac-Lo~) '.~'....•...••...'~':....' .•'.. ,....0 15-42-4

VEHICLE APP,LICATION

E-250 Through E-350 Re~r' Axle"F-tSO':Through F-350
(4x4) and Bron~o' Front. AXleVehi~le·s. ~ ,

DESCRIPTIQN'""AND 'OPERATION. -

The limited-slip Dana·Trac-Lok Model:44 IFS, Model
44 IFSHD anq Model 60-1 U two pinion axle (Fig. 1) and
the four pinion Dana Power-Lok Mod~I' 70 (Figs. 2 and
4) have a power flow identical to the conventional rear
axle, plus a more direct power flow which automatically
.takesef.fect as driving, conditions dernand. This more
, direct powerrlow is from the, diff~rential case to each
axle- shaft throLigh clutches (Fig. 3).. ' .

: A conven~ional differential transmits all of the ring
gear torque' through ~ the differential gears to the axle
shafts~ Torque' is at .all times equal on the axle shafts,
and if one wheel slips, thErother"wh'eel-can only put'out
as much torque as th~ slipping wheel. The limited-slip,
differential is similar, except that part of the torque·from
the ring gear is transmitted thrQugh clutch, packs
between the .side gears and differential case.. ' 'The
multiple~disc' -~Iutch~s, ar'e engaged by a prel.oad fro~
dished sp~ing's and separati~g for~~~ fro~' t,he side

DISASSEMBLY ,AND ASSEMBLY- (Cont'd)
Dtff~rential Case .(Cont'd) ;
", Model 7Q' (4-Pinion) I?Qw~r~Lok •.. ~ '.•. 15-42-7

REMOVAL AND :INSTALLATION 15-42-4
SPECIAL SERVICE TOOLS - .-....•. -.- '•...... 15-42-9
SPECIFICATIONS ...•. io .';' ••••• io ••• ~ .'••••• ' •• 15-42-9·
VEHICLE APPLI.CATION '..•......'..: ~ ....•..• ~ 15-42-1 '

,-

gears. 'This occurs"as torque is applied through the ring
gear.

NOTE: :Model 60 clutch' packs have discs with a
special surface 'coating in place of the, concentric
groov~s.Model70-clutch packs have plates with the
special surface 'coating. in 'place of -the' radial
grooves. Discs and plates of this design should be
soaked in Additive ,Friction Modifier C8AZ-19B546-A
(EST-M2C118-A) or equivalent, prior to assembly for'
twenty minutes.·.· .

Each Glutch plate and "disc' pac'k consists ~f' steel'
plates, setbetween the' case 'and the side gear ring. The
dished·' spacer, haying external lugs, are'locked to the.,
differential case' by' the extern'al lugs. The dished spacer
that is-:installed next" to the' case is a Belleville spring
plate: 'This plate, is installed with the concave'. (dished)
side against the case. T,he remaining clutch discs have
internal spline teeth. which lock to the splinedhl:Jb' on the
side gear ring. Each clutch pack is pr'emeasured for.
proper' stack height. Do not separate packs and inter
mix thel plates and discs from ·the packs. T~he side' gear
ring':is, in turn, splined to the axle shaft and acts as a
pres~ure plate against the clutch pack. Since the side
gear ring' fits agaiDst the' pinions on the cross shaft

'-

" !" ,·CASE:.,

CROSS SHAFT '
(MATE SHAFT)

I

..PLATE· ,.~ PINION'

. ~WASHER
*60-1U DISCS WILL HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES (REFER FIG. 13),

, "MAY HAVE EXTERNAL LUGS, LIKE THE PLATE., . . , , _

,"

FIG.' 1 Two Pinion L'imited-Slip Oifferential....:..Model· 44-IFS Trac:Lok Shown.'

LOCK SCREW
(SEMI-FLOAT)
OR ROLL PIN
(FULL FLOAT)

.§ "

E2428-2G
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':1"5-42-2;.., .Diffe~ential~Limited .Slip-D~~a

" ,'( ~

. ·E1714,lA

MATE SHAFT
PINION GEAR

.~ ,..~ ..

.. ," :D1FFERENTIA~ RING GEAR, I

DIFFERENTL'~'~ . : ~ --J.-I""'-.· -DRIVE PI~ION

FIG. 3~ Limited-Slip. Differentiai: Power' Flo~ ~ith"'~oth
Whe.els Driving'" . . ,~ .

pecause" ~bf a slip~)'ery r()ad~ ~Under these conditions,
ev~n .though 'the traction load, i~. relieveq ·on the .one
wheel;, the'· acceleration loa.d',is si~ultaneously ~pplied

to the diff~rential.case as the engine ~ries ~o ,.spin the
'wheel. . . '.,' "

,.-,' .' J .'~

When the re'ar ·ax·le is ina:t~rn, the ~ppropriate clutch
releases ~"automatically 'to' allow' normal qifferential

'. operation a~ requir~d. In the' straight-ahead position, the
differential· case is ·driving both wheels',and thus a'pplies
ariequal load against bot~ mate shafts. Since both
mate shafts offer resistance ,to' this load, both clutches

. 'ar~ applied.· On a turn, .however, the 9utside wheel turns

(mate' shgft), any outward force e'xerted by the mate
shaft and its pinions will prElss the ring '~gainst the clutch .
.pack ·and· thus' :Go"nn~ct the ·differential"Case .'qire.c~Iy':~ to
the axle shaft. . . . .. . ,
. . .'

." Unlike'the cross shafts of the conventional unit, the 4
" pinion limited-sllp'differential mate· shafts. in Modei 70
a~les, ar'e not rigidly attached to the differential ca~e,
nor are t,hey attac~ed to each other. At both,endsof. the
mate' shafts there are two flat surfaces so arranged that

_ they form a V which mates with, corresponding
V-sha'pe9 surfaces (r~mps) cut in t~e shaft openings' of
the' differential· case.. The 'Illate shafts are"'asserribled 'in
the case with enough clearance'so'that When the' case
tries to rotate, they resist rotation. ·They are"then forced

- to bear against one side of their V ramps. Sih'ce the two
V ramps of one ,mate shaft point in a direction opposite
to. tho'se "of the other p,in,' the two shafts with their
pinions, will be forced apart as they resist rolation. This
r!rate 'shaft movement ···compresses the clutch pack
thro.ugh' ..the pinion r,gears?nd side' gear rin~s. "-.
," ,

, . When;,th,e, diff~rential case rotates ,in the. opposite
direction,.lh~ mate shafts will be forced .to bear against
the o¢)posi~e side of their V ramps' and wi~1 ,again.. be
forced . apart to' ",apply against '~he .cllJtchpa9k~.

Therefore, since the· ramps are V-shaped, the clutch~.s

,will-apply ,during eithe~ forward or. reverse operation.
.Likewise~"the·clutches win apply whether the power flow
is from the differential case to the' axle shafts, or from
the axle·' shaft to the di~~erential case..

The amount·of compression on the-clutch plates will
.,be proportionate to the load applied ·to the differential
case and the resi~tance to turning offered by eaGh mate ~

shaft. .. For' example, if the. vehicle is driven 'straight '
ahead anq the traction or load on both wh~~ls is equal,
both mate s,hafts will give ..equal resistance, ·to the'
rotating di~ferential ,case and will thus bear. against th~ir

, respective, ramps with· :.equal . ,force. This· equ~1

movement of the mate shafts will ca'use them to' exert
equal pressure .against both right and,left clutch p~ck.s·.
80th axle'shafts ,will, therefore, b~.' loc.ked directly to.the
case with equal.forc:S. ·Fig. 4 shows.a cutaway.view'·ofa

. Model 79 'axie P.ower-Lok..,difreren~ial.· assembly. ";' ,

, .The.· limited-slip differential prevents momentary,
spinning \of one of the wheels when' it- leaves' the road
·because" of a, bump, or 'encounters po'or trac~iQn

• ••;:....";. .4

NOTE:PLATEWITH.'HOlE'IN lUG
IS.ASSEMBlED AGAINST
CLUTCH RING.

' .... ,,~

DISHED.·~.. '
DISC .~ ....

~INION MATE, .~

~. .. CROSS SHAFT· .~

',' '.': '1" . '.

E2431-2C

FIG. 2 Limited-Slip Diff~rential (Mod'ei 10)-Exploded'Vi~w, .[lesi'gn' ~'ith Special.~·Surface Co~ti~g 'on Plates,' Two
Dished Discs, and F~at Plates .' .:, .'. " ,.' . ',' , . " '. " : '. ' '" .'.' .. .', . "., .
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.15·42·3: " Dif,ferential-Limited Slip-Dana 15-42~3 .

DIFFERENTIAL •.
~ PINION

CLUTCH'.
PLATE

E7471-1A'

. , • ~<.

~i~. 4. ,Liinit'~~SI'i'p piffer.ttntial-:ModeI70-2U and '70~
tHO 'Power-Lok

,faster than·the inside wheel. ·The outside~wheel,.instead'
of-being 'driven by the case, now tends to drive t~e case.
WJth "t,he power tl1uS. rE;llieved, ~he qifferenti~1 c~se
releases, its load against-the outs~de. whe~l·mate· shaft

, which, in turn, rel'eases" it$. press~re agai'nst ~he o~tside
w~eel ~clutch pack~ Wi~h' 'the clutch~ rele~sed, 'normal
differential 'action will take .effect. ~"

'i=~;a 'complete understanding of. limited-slip
operation, 'i it· isimport~nt to- recognize, two..things:

1. If with eq~al traction, both 'wheels -slip, the axle has
done all it can do. . - .' ..

2.:, .In extreme cases_.of differences of traction, the
:' .'~ . wheel with the leasftraction may spin after the axle

has transferred as much 'torque as possible to the
non-slipping wheel.· '. .; .

\- ..... '. .,

DIAGNOS'IS AND -·tESTING
. If noises or roughness s·u.ch as. chatter' are present,

.when turning cornerS; the' probable cause is incorrect-or
, contamin~teq lubricant. ' . '.

Before any differential is removed and dissassembled ..
'-'for chatter complaints, ': the~cofrectness or' ,lubricant
should be determined. I

. -

Verify the axle has the spe~ified: quantity of Hypoid
Gear Lubricant,. C6AZ-t95S0-E (ESW.':M2C1 05-A)' or
equivalent· and O:236L (S~· 9ul1Qes) .of Additive Friction
Modifi~r~, CSA_Z·~t9'B546-A (EST-M2C11S-A) . or
equivale~t friction' modifier' ·for rear axles and, 0.059L I

..(two ounces) of.'. A.dditive 'Fr.iction .Modifier C8AZ~
;198546-A" (EST-M2Ct1S-A) or equival~nt' friction
modifier for front ,,drive 'axles. Warm the axle up and
.,recheck for chatter by making. aminimu~. of ten figure-
eight· type turns. ' '. -: . ~, .' . " -

'If 'tnisis·'unsuccessful,. a complete .lubr.icant grain, .
'flush and refill will- usually correct chatteL The following
procedure is recommended to ensure that the.·system is

.flusned :of old .lubricant. . ' -. '..

t. Warm the lubricant ,by vehicle roa~. 'operation or
- " ~. ~ five' ,minutes ,.of operation in ' gear \with' both rear

. wh~~I~' off the -gro,uod on a hoist. . '

-CAUTION: Never place the tran'smission in' g~ar .
with the' engine running wh-en ;;only:,one wheel
of a limited slip differential equippe~..vehicl~ is

FIG.' 5 Cover Plat~Flat Mounting 'Surface

" raised.' The Jvehicle might drive itself off the
jack"and. cause damage or ·inj~ry. '.:

2. Drain lubricant while wartn:"Remove cove~ plate to
drain .completely. If cover plate is removed, it will
be necessary to'repl~ce gasket at. this time.

3. . F:igure ,5 shows the flat' mounti~g surface cover
~ plate ~on. .Dana 'd¢sign axl~s. .This' Cover .plate

requires the use ofSilicone Rubber.E7TZ-f9562-A,
(ESL-M4G273-A) or equival.ent' rat~er . than ,.a .

.' gasket.' '

,The cover face o'f the ca~rier a~d the 'flat surface: of '
'the ,cove~ plate must' be free 9f, a'DY oil film' or
forei'gn 'm-aterial.' . . '. -

Apply "Silicone' R~bber E7TZ-19.562~A "(ES~
M4G273-A), or equivalent' to cOve'r plate ~< surface:'
Ensure that the sealer bead' is laid on .the inside..'o.f.
the cover screw holes. Ttie 'be'ad .is not, to .pass' .
through the holes" or .outside of-the holes.-·.·· "

The bead is to ·be. 3.·18-:6.35mrn (1'/8 inch to '1'1.4
inch) wide. . '- ,- ...... '.

Assemble two cover strews into cover at S'o'clock ,
and 2 o'clock, position'.:,Use these:~tvVo holes to,·"
guide cover plate -into position o,n'.the ~ar!ier:~ _.....

Install remaining 'sc~ew·s.· Tighten ·alt~Tnately and:"
evenly; Tighten s9rews to '41-54\' N:~m . (30-40
ft~lbs.). ' . , ," .
Allow one hour cure time bef~re 'filling carrie,r,
with the proper amount· of specified lubricant'
~,n~ vehicl"o'pera.tio,n. '. .

4. ~efin axle with specified,· lubricant. '

·5. Operate the vehicl~for approximately 16 km(1 Q.
miles), ,making at least- tenfigu,re eight turns to'
fiush the old lubricant out of the clutch packs. -

6: Repeat' steps 2, ,3 an.d 4, ·maki,ng. sure to replace
cover gasket, i.f: reqL,iired, in Step;' 2. ';' " :

7., It. is ·po.~sible that a slight c,hatter, :requiring
additional. vehicle operation may"remain after Step
5. If 'chatter 'still persists-after 160 km(1 00 miles) of
oper~tion, or, rel11ains severe after. Step 5 above,
disassembly and repair will be' negessary. See also,

.. the discussion of the special' assembly sequence
of' the Model 70, ','Power-Lok ,under certain
conditions under that paragraph of t~is- Sectio~:~

"f ,,'
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,15:'42..4 Dif.ferential~Lhnited ~lip""""Dana

\.. ;

"".~ '. 0, ' ,

. For Model· 60 'use, Limited-Slip Differential 'T6:ol'.
D83T-4205-A. . " ?

. , ,: " '{:.: '

, FIG."::7::Step.'Plate, in Position

. ~430,:1D

. For further diaghostic' and' testing 'procedures refer ·to
Section'; 15,~O~. ",A~le~Oriv~,ng~~~,rieral Service. ,

" ", .
REMOVA'L' AND: INST·A·LLATION

For Dana: 'Mc;>del~"14~ii=S, 44IFS~HD, 60, or .7.0 limited-.',
slip differenti'al:., rear .. aXle Removal, and. I~s~allation '.'
procedure~, ~ ref~r tp S~ction. ";15-05· 'Axle~lntegrar'

,Carrier-Daria ,and Section 15-34, Axle.~Front Drive-
Dana Model:.44·:ard 50.', ." ~ .., :,. ..

. FIG~"6 Re"':'9vl'hg 'crbss ~in ':From' Mod~1 441'~S '~~nd .
..~~•.1:~Axle~ , .. '

'CROSS-,
/==============~~. SHAFT

-. .An' axle' shaft placed ,in.·a \,ise, with the 'spli'nes
,'exte'nd,ing. above': the' jaws, of the vi,se '~n,ot m<;>re than
,thre~' inches, maKes an. exe,ellent"' holding fixture after :.
the case ,has been removed from the', housing.' '

'1 .•', 'For ',Model' '441FS ,and 60~1!J'fulI, fI6~t,~xles, use, '
~" ... '.. $mall drift to remove the' rqll" pin.'retainirig the cross
t ". :,shaf.t:'. For' Model-, 60-:1 U semi-float axles, a Jock

DISASSEMBLY' AND ASSEMBLY ;; ,scr.evi is 'used to secure the..slip fit cross shaft.
, .. ...~~.' ,', k::->' -\2:~:' :Remove,' the,brossshaft for the M6def 441FS 'and
Dana Limited-Slip,A.x!es: ' '.; · ,60~1 U full.float axles with a hammer and drift (Fig.

. , '. " , ,,' 6)'.'. The Modei.60-1 U semi-float cross shaJt is aslip.'
, '; Service'pr6Cedl:Jres for'the Dana Mod"~160 and'io" : .' ,fit ,and, may be ,Iiftepout wi~hout toolS.'

rear .axle~ an.dMod~1 44··'front. axles ~ith Umited-slip . '"'' '.. .' .
,differentials are covered separately in this Sectiop.. .3., Position ,the'· Step prate, T83T-420?-A4 or

, ,-...... '. " . :, . 'equivalent, 'into the bottom side g$ar (Fig·...7.). Apply
, The ,~Dana limited-slip dlffer~ntlal assembly IS. ·grease to .the' centering hole of the Step Plate.,
,removed and.: 'installed inexactly the' same. manner ~s" ',,::, ..',,7 , ,~" ,', . '. '. -', ,,', ., , .

the convention.al .~:differentialassembly.,' For these ':.: ·~4. "'.; 'In.~tall .ForCing ~ut T8~,T-420~~~2., a~~, ForCing .
service procedures refer. to Section 15~05 Axl.e~"'~ . :S,crew ! 83r.:4205-.A3 or' equlvale.~~s,'r. ll1to t~e
'Integral~Carrier~Dana~. Additive ·'Fr.i~tion····Modifier, ' . differential case ,(Fig. ~). " ,
C8A~,-19.~94?~A" .ES!~M2C~ 1~-A ot, ~qutval!3nt'(friction, '5., .,GUide the, ·forcing' screw onto, the· 'step plate.
modlfle~) .IS the ~nly aut~hon~~~ ~P.~ltlve ..~~IC.~ may ~~ , .. ;:' ·,':~(Fig. 9). " . ,. . .' :~.. ',' J"_;':;'

u~ed<."Vlth these -axles. .' . ' ..,' '," :.'..;:.'. , .,., 1 ...... ,~" ' -. ". '. ,"v'

Wh' . -I" ·Ib." .~ h'" b '. . 'd" 'd f ' f' .,: ,. 6.', ~ :,Tightenthe.forcing, screw:ti9Dtly. Th.is· will, move '~h~
. '.. '. en a,x e .u ". ncant.. as een.· r~ln~, .o~ ront ,or rear, ',~: '~'i:' s!d~. 'gears away frorn.. the diffe,rer;ltial 'piniqn gea~s ' ... ,
~xl~ /;epalr~. (1I~!t~d-slip onl.y)" r~JIIi th,e ~xle With the .' .;i::" ~nc;J (~Iie,ve -the Qormal :Ioaded: cqndition.· Using "a "
SP~CI~I~? quantity· of. ~YPOld, 'Gear ~~~bng,~nt, ..Q6AZ- , .. ' .- '-:.piecs' 'of '0.76~mm (0.030 inc~) thick-,shim ·.or'·gauge '
1,9580-.I;.~. ~r;$\y~M2C~~.O!?-A,) qr, !3qlJ.:!va~,e~l ..and. ?~d ..stock, push out the diff~rential spherical. washers
0.236L '(elght ounces) of, Additive ·.,Fn~tl.9n, Mpd,!ler .. '{Fig... ·1 0)..·· .. ': .. ,
C8AZ-:,198546-A .(EST-M2C118-A) or equlvalertt fnctlon .. " . ",.'.'., ',- ,'", ;.. ' ... ,:
'rl1d9jfi~r!br rear. ,8xles.,andO.0?9L (~w.o ounc~s) of -7·. k rv10rrte~t~rily,loosen the forcing screw. This step'is
Adcjitive:, . Fri~tion ~9dirie.r, ','C8A4'-19~'54'6-A ;(EST- . '. ,t very impbrtant'tej' relieve the pre.ssure.~ofthe clutch
M2C1'18:.A). or"'ecfuivalen,t friction modifier 'for front-drive, " pack.' '. ' ~. : " ,

, , ax~~s., ':, ",".:.' .' .""." a.' Re-tighten:' th~ forcing sc.re,w un~il a:' very slight.
'Differential-::'Case . ' ~~ye.ment.6f th,~ dJ.ffere~ti~1 pin~qn"g'~ar$ ,is 'seen.'

"~9d~I'~41~~{'~'4IfS:,B[j,'6Q21U':2~pi~io~ (Dana . ·" ,'.' "
, Tr·ac~Lo~)_., .,.~. ::' ,: i', ., .' ':.'. \ ~", , ' •

'Re~er: Jor;~g. -:1.', "'I ..

# - ....

.Disassembly'" -'.'-.' ,. 'J :.~

c", :.', ·ih~-'d:iff~r~~ti·a·I,.ti~arir.lg~"~eecfr:liot be '~e~oved t~ :' : '.,
,.... , o·ve·rJla~l.ttie ·lirnite·d-~li.p !,aiff¢'r~f1~i~l~ howe'ver~ "~h~ ring' "\

.'. gear will, have to, be removed first.

'~, ,"; To fer)1~~~':.~rdih'~tall.th~':$ide' 'g~~r~,' washer~ ~nd
clutch' p,~cks, dunng dl~assembly and .assembly requires
speciql procedur~~, qnd t90ling. '*' ..

• :' '. -'. '.. / • ':; '~., : i .' ,~ .~ '.'
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"·15-42-5 Differential~Limited Slip-Dana .15-'42-S'

/
E7370-1A

. .....

SPHERICAL
~ WASHERS'

1"':"

. 't.. ~

FIG.
i

,11 "R~tating' Tool' t:ta.ndle in: Position ,......

. ilh..istrations"used during disassembly for guidance
.' . in subsequent r~-assem~ly.op~r~tions. .

. .\" ..

2. . prelubricate the thrust f~ce, .olthe 'side gear and·
assemble' the .plates and' discs· to the. side gear .,
splines, prelubricating. each part with 'Hypoid Gear ..
LubricantC1pAZ-195~O~A (E$W~M2C1 05-A) or
eqLiivalen~or ,with Additive Friction Modifier 'Q8AZ- ....

~; ... l9B546~A~, (EST-M2C118-A) or eq~jvalent friction"
- modi.fier f9bricant,"bbth stacks. :,;.'1" ~"" . ..'

. ;- _. . ~ ",', .-' .

CAUTION: "The Model 6'0 discs' of the· newer coated
design; '·.(without concentric'~J,ro9ves), -·~ust be
~oaked ' for . tw~nty min\Jtes il1 Additive 'Fricti.oh
Modifier C8AZ-19B546-~ (EST.-M2Ct18~'A) before
as~embly. . ." . ,

3.~ A~s~mbJ·e. the retainer 'clips', to the' ears of the '
. plat~s~ ~Make 'sure both' cl'ips' are completely

assembled or. s:e~te'd onto the ears of the .p!ates.

. F~G: 10 Removing Spherical Washers, .

~ . E58~1-1A

'E5850-1A

FORCING NUT' .
T83T-4205-A2 .

,FORCING. SCREW
T83T-4205-A3

~~~R--k:---~STEP'PLATE',
~r-....~'L/ , T83T.-~205-A4

CJ .'. .

. :010 .'. ..'

. "~,

.FO~~jNG N~J~, ,,'
'.4 T83T-4205~A2 .

': ~ .. ~ ; ~ ~ .'.. j. ';

i=I,~·.· 8': :For~i~)g' Nu't a~d Forcing' $crew ~in- Position' '
.~.. ~ ".. •- ~.~ ~ ; t •• ~ I .;. '. ... '. • ...., ~ •• I;"~ ..

FIG. 9 Guiding .Forcing S~rew into Step Plat~ - <'

'.9.': . 'Insert'H~ndle T83T~4265-A1 O~'equi~alent, into the,
":' - pi~io'n ;mate''~haft ,,~c>.re and' ro~ate, the, case (Fig:
" .. ·11)~ Continue this. until tne differentialpin'ion gears
. ,can be removed through· the largE3 openings in the
,',,:.. case.·fWpen·.·.attemptin~rto:rotat~ :thesiqe ge,ar, .

. ·::some tighten,ing Of ~Ioosening .of. .the ·.f0rcing screw .~
',.:.' will pr9bably. be. required ..~ to· permit ''the' "gear .

..:mo".;~ent.'-'· .~.'- ·t" -':,; '.::," ',. .,',
~1 b.,:' ~,~~t~iri .'t~~, .t~P ~.si.Q,~ '~ge~ra~,d clutcq'.. pack~ in· the

'.. c~se witn·tDe hand ,and remove the forcing screw.
. ' .Continue' 't6 hold the side'gear'and c~utch'pack: and
...... 'remove ,the gear rotating tqo( '(Fig:'12).: R'emove
, the top~ siqe"gear ~nd clutch: pac~. Keep the stack

'of' plat~~ and disc~ in ~xact order; ,".' '. " I' ~

,,' w" i 11. T~rn'·this;case'so·ttl~·flange;·~rri"ng gearsid~ is up.
·As ,this is done, ease the"step plate, sid~ ,g'ear and.
clutch p'qck~'out .of the. case. :. '.; . ,~> .

;, 12.,' R~moye thEi'ret~inercl'iP;Jromb~tti~:c1utCh p'a~ks
- ,to allqw·· separation of' the discs 'and' plates for:

- '. .. ~Ie'an~rig and. inspectiqn. B,e sure to:·~keep, them in I

'.' th~ ',' ~xa~t ~ ord,er (Fig. 13)~ .

AssEmib'iy .:; ':c. , , .' .
,:1·... · Install" the qJutch pack.s,~,. side gears and 'thrust

washers.· To do this; wnether the original .. plates'
, : ·and· discs or 'new ones are. used, 'assemble them in

. exac·tly the same 7 order :'as the" ~rrginals. ,Always
replace the entire' kit '. of '"plates. and' d'isQs even if."
only 'one"compbo~ntreg~ires it. Refer:'back to, .. '

'J •. ,. ,

'J'
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15·42-6 'Differential~Limited.$iip~Dana
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15-42-6'

" .
'\

~ "'~-l~' .~~~::

"

side "gear spline's, 'a'no that 'the 'retainer clips are
.'~ompletely seated into, the pockets of the c.ase..
Ihstall.~tepr,Plate,T83-r:-4~05~A4or equivalent, on
top' :of the side ·gear.' .

. . .

6.' " Hold the ·side gear in position by ,'~and>'lnsert the
Forcing .Screw T83T'~42q5-A3 dO'wn ,through the

.: top of the case, 'and thread 'Forcing' Nut,'T83T-'
'4205-A2, on the screw. The' tip of 'the Forcing
,Screw rr'lust ~ont~qt the ~t~p' pla~e.

7. Wittl. tools ass~.mbled, to' the c~se, position the.
.C'sse onto the axle, shaft .(as' a holding fixture)- by

,.. ~Iigning the splines of the side gear with those of
·th~, s~aft., ". ,

'.' 8.. P~~;tiO~,b~th differential pinion gears ClPposite one'·
.' '-·,another through,the op~nings iR the\c~s~. ,Be ~~r.~

th~'holes of-the gears are lined up'.with 'each other.
'.. '''Hold the gears' 'i~'l':place by. hand:" ~..

. "Ti'ghJen ,.t'he, {orcing·,screw, so that'. the···~ide gears',
·will move away from, the ',differential pinion gears
an'd relieve the loaded co~ditio·n.

, .
. '

9.' . While holding the differential pini~o gears iii place,
insert the Handl,e (T83T-:4205-A1' or. equivale'nt)
into': the pin'ion mate'· shaft hole 'in ,the differential
case. PuH on the·handle so~'that the case will rotate'

, . an<;j ailowthedifferent'ial pinior" gears to rotate and.
enter into the case. '.; , I

, ,

As mentioned under Disa~sembly, it ~i'l pr9bably
be ~ecessarY to, adjust "the Jorc,in'g, sqrew' by very ,
slightly loos,~ning or'tightening it until: the~·r~quired

. . " lqa~ ,is appliep ,to" allow ,the side gear. and
... differ~ntial .pini?n ~ea'r~ .to·rota~e; " ,:,

. 10: R:otatethe case until the 'holes of both differential
'~piniori gears are lin~q up exactly with those of the
case., " . .,

" preiubricate ',botn ,'sides, of the pinionspherlc~1
t ' • " ~asher.s with th~ $pecified, I~bricant, ,Hypq~d Gear
.:;'1:' ,: '. ~. [~bri.cant- ,.C6AZ-1'9?80-E - (ESW-M~C<1 05-A) , or
'.. \.:... .eq~ivalent.:. .,..:: ~'" . > - .

.11'., Ap~i~ 'iorquf3 . to the' Jorting sc,rew to . allow
~ '~: ... :clearance to as'semble the spherical' washers. '

":'<'CAUTioN;" .D~·; ~~t dvertight~n,: the forcing
. ,screw.. Overtightening. the forcing: screw, may
-'damage'the clutch' plate and'disc a'ssemblies.

~ ..\. :,. '. . .. , .,;'" .

'E7371-1A

RETAINING
CLIP,

.. '.' ~....

FIG... 13 :.Model· 60~1U'. Plates and ,Discs 'to si~e"Ge~r-Exploded+\(:i~~"'f:

<-.

'> '. ,I
l; : PLATE " "~,,-

..... "' _. ~.t • -#. '.

*DISCSHAVE 'S~ECI~~COATING INSTEAD ~F CONCENTRIC GROOVES. ,.': ,'::'>'~{~':';,:: .... ~. ,:', -,
--MAY HAVE EAR~ AS SHOWN ,9N, P.l.1.'TE.: " . ""~' .,' <'

FIG. 12' Holding Clutch Pack::, ' r'

With the~ifferential c~sepositi()n~a as ,shOwn,
assemble the clutch' pack and side gear into· the

. case.· Make sure the 6iutch pack stays assembled
to the side gear splines, and that the retainer clips

, are compl~tely ~eated intq·the pockets of the case.
To pr~verit the pack from faUing out of the 'case,
hold, them' ir1 p.lace by han'd 'while .re-positioning the
case:on~a ~~n~~. .

... 4. . Re-positjon~~the2~~ase"oh the bench and asse"&l'ble
the s~ep<plate ,into th~ sige gear~ Apply a sfDall
amqu,nt- "Of grease, L9n9'-Life Lubricant'" C1A~
19590-BA, ,(I;SA"M1C75-B) or 'equivalent' into th:e
centering ,hol~ of. the 'step ·plate.·. ;' ~ ~','

, '

5. Assemb+le th~ "'other clutch pac.k and side gear.
.Make· sure the clutch ~pack stays'assembled, to the· .

'.~ .
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Diff~rential-Lim_ited. Slip~Dana 15~42-7

COVER'
'HALF '

, . (. .Assemble ·washers into. the case. Use a very '.. the plates, or discs need- replacing, it is suggested-
.' small screwdriver, to pU$h~ the washers into place.. . that the entire stack of clutch plates on each side.'

·Be sure the holes of the w~shersand gears are be replaced. - .
lined up exactly with ,those of the case. Remove, ,;Inspect all other parts and r'eplace~my:part that

"'~~:t~~rCing screw, forcing, nut, handle, and step' appears to b~ worn or damaged (Fig. '17). " ' ,

8.· fnspect the pinion, mateishaft .surfaces, 'and)the ':.
Install the· pinion. shaft· in "th~ differential case. ramp surf.aces on.·th~ c~$e for excessive wear or ..

, Install the cross shaft locki':lg' pilJ. ' pi,tting. , " , ';, ' :"'" ' , " , '
l2. Install the ring ·ge·ar. on 'the differential case, :and . ' 9' . I t' th 'd d'" " ~ .. h
" tigh~en the attaching bolts to specification.- Refer to . ..: . nspec e Sl e ,gear an pln.lon ·ge.ar· tee~ ,. ~

S ·f· . S . Inspect the pinion gear races that beat on. the side
.. peci ,cat,ons . In ection "'-1~-05' Axle-Integral,·,· gear rings. Inspect the-: corresponding surfaces on.

; -'. ,9~rrier~Dana. ~. ::.., . '.the side 'gear rings. '. , .'. -

:Differential 'Case , ," Ass~mbly , ' ,

Model 70 (4-Pinionl Power~Lok,1. Place the side gear ring from the drive gear half of
the case on a pinionflal')ge (Fig! 18) or something ..

Dis~~.e~bly '.' similar, so that it is about four inches above. the'
The differential bearings need not be removed to bench. Coat the clutch plates with axle lubricant,.

overhaul the lim'ited-slip differEintial.·· .. ' 'Hypoid Gear Lubricant, C6AZ-19580-E (ESVv'-
t.,·. '. ~ark the ring "gear .·half:<and·~ cover haJf' of, the . '~>'. ~'M2C1 05-A) 'or equivalen~.Additive Friction Modifi~r .

differential case so th~t they can be re~assembled ' C8AZ-19B546.-A ·(EST~M2C11-8-A). " . .
in ..thesame relative. positions. Mark the .pinion, .CAUTION: The plates of· the new .design (withoQt .
mate shafts and their corresponding ramps so that . radial grooves), must be soaked for twenty minutes" .
they' too c~uJ be re-as~embled in the: same i~ Additive Friction Modifier· C8A~-19B546-A (EST- "

<p_osi~ions (Fig.14)~· . _ >' :.' " . tM2C118~.A) before assembly ;
'2. .Clamp. the differential assembly in a· 'soft~jawed vise ' _.:2..~ Refer to Fig. 16 and C!ssemble 'the parts in the

and loosen,. but do not remove ..the bolts that hold," order indicated, for the particular axle' model being
the case halv~s tog~ther.· '. ' r~paired. - - '; (. . .

,3. " Place thediff~rential ,as~embly on the Qench ~ith ,3.. ~ Place the ring gear'half of 'the case over the clutch .
the ring half of the·case.. down. Remove the case pack and side .gear ring~Make" sure that the- clutch. '
atta'chin~g bolts, and' ~~~n ..r~mov,e the ~ove'r halt of plate lugs -enter, the slots ..in the case and'that the

. the' 'cas~ (Fig. .1,5) on M,?del .. 70· differentials. ".' ,.case bottoms, oh the .clut~h p~ck (Fig'. 1.8): "
.4. Remove:the pinion,mate gea'r, side gear ring, and· 4:· <;3rasp the flaOnge, and the case to hold" the'

,c.lutch "pa~k .(F:ig. 16).. Ke~p these part~ with the assembly together,' and 'then turn the 9as~' half .
cover half of the case s'o' that they'. can .b~ re~ .upsi~e down.
in,stalled in their original p~sitions. 5: " "Place the prop~r side gear in the' side gear ring.

5. On, Model 70·-'differentials,'· r,emove the· 6., .. Place the mate shaft aQd p~nions-on the side gear·
corresponding parts from the drive gear h.alf of the .' ring' (Fig~ . 19). Align the mate shaft and case
ca.s~. '.' k' ". r:nar Iflgs., ". . .... . ~. ,... :.

6. On all models"c1ean all P,arts thoroughly and dry '7. 'Install the cover half mate shaft and 'pinions': Align
. them with compressed air, " " .,' the point markings.' " , .

,7.,' Inspect the clutch plates and discs for cracks':13. Place the side gear on'the pinions, and then place
excessive wear, and distortion.' If one or more of 'the side ,gear ring on the, side gear ~'and pinioQs:

FIG. 14 Case and Mate Shaft Markings (Model 70) ~IG. 15 Removing Cover Half of Case
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" ..

.. '} t.'~ ... ~ .i' 0_" .. ( '.~ .... ~

<" NOTE: PLATE WITH HOLE IN LUG
. . IS ASSEMBLED AGAINST ,,' ., .-
. CLUTCH RiNG.. ,

_ CLUTCH
. RING.

.' ,1 : ...... ' .

.f ' .

.. '.. .. ... ... .

i=IG. 1~ Limitedo:Slip Differehtial.'(Mod~i 70~Exploded View. Design with Special Surface Coating on Plat~s, Two
Dished Discs, and.'Flat Plates~ ~ . " . '.:., '., "~..,, I. ::: " ,.-. ,.'

." ~ ""

E1219-1A

ClliTCH
DISC

SIDE
G'EAR .
RING'

~ .
. ., . ~

':FtG. 18 Clutch Installed in Drive Gear _C.ase Half--
Mod~,70 . .

.the case b61~s ~'verily ~~d"altern~tely 't'o 89-94 N· m
(65-70 ft-Ib) '(Pig. 21 ).~ " .: c';::'" . :', .

NOTE: If hoi!' h~ad~' h~ye.'!"1Ke6"1':or'7 'radial lines
stamped on head; tighten' the case bolts to 122-

'136' N ·,m~ (90-1 00 ft~lbs) : .~

12. Remove the axlE!· sh~fts.· If the8'~$embly has
. , been: prQperly: ,assembled, eacl:l pil1ioIJ -mate

cross shaft should. be ,tight,];)n its, ramp; or, if
tfiei-e .is clearance between t",'" cross .shaft and
the ramp, it' should'b~ not 'rr-ore ',than 0.254mm
(0.010 ';~inch) ;and ~qual at all four cross shaft
ends.· >'

.\. "..DISHEp '. :.~,~:',~; ,: '. . CLUTCH

'-,'.~~ "D.lrs~.""_ : ~.._. __I.'..LA.•1TE ". :_, '~.'_. '.' '

I[~C:::S:~I @>,'@:'~

H.i~~.~~~('.D...•~..~•. :· '.... :.:r.~.·-·'.":.;;,..... :.. :, .:" .-,.:.. - ;. /~e: :g~I'INION
'<, '. SIDE': >', .7 ,_ • " ,"" MATE

:.. GEAR·. \ :,' : :. 'PINIO~ ~A+E • "
, • .-."'. .' ... l • "CROSS :SHAFT

FIG. 17:Components .to Check for >,Excessive Wear or"
~coring ~ .

9'.' Assemble': the~. '~Iutch' pack, on:' ·the "side gear
according to the arrangement showri ,in Fig. 20.
Align the ..clutct] plate· lugs, and-iQstall q,lIp~rts in'
the case. . ,: :7' . ,..

'NOTE: Ther~· may ibe "circumstances ',of 'co'ntinuing
chatter/bumping .in. tur,:"s de~pite ,r~placeme.nt of, pa~s
and lubricant, particularly in vehicles operating at close
to GVw, rating. Typ~caL':situations are" emergency
'vehicles qnd fif~h wheel·trailers. 'In .these cases, it is

, permissible to re-~ssemble the'~lutch pack with the disc
adjacent to the' side:',g~ar'ring;res'ulti~gin two plates
together. This. resdlts in ~. friGtion surfaces instead of the
normal 5, and will r..esult',in lo~ering·the,torque to rotate
the wheel by 40%: ',,". '," _~ ",-

1O. Place.the cover half ofthe case over the assembly
(Fig.,' '15). Align ~ the' c~s~:"'marks made before
di~~ssembly. . ~. \~;'.r,~, _, .

11. Install 'aU th'e c·a~e'.b6'ltS~: and turn each one on a
,few threads. Case bolts.. mu~t be' c~ean and dry.
Using both a~~e'.'sh~ft,s;' align the:spli,nes of the side
gear andth.e side gear ring (Fig.,t6) on'bo'h sides
of the cas~. W~tti thea,xle shafts. in position, tighten

.'..
. , I '------------~__..........""O'-'-_-"""""-----I

f .. •• '. ; I
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, 15-42-9" '~t" ." ......:

, ,,-:.~ ". .....

'.'.\.

. AXLE SHAFTS ,MUST
BE INSERTED ALl- TH~~ ,

: WAY ON .EACH SIDE.TO "~ ,,' ,
.: ALIGN' BOTH .SPLINES "

' .. ;.,.4

'\'.' ..

c FIG. 2t,.Spline' Aligrimen~,pf"Sid'eQ'~ar-a~d $icte. (2e~r
, Ring .~ ,". ' , ," ';'

','~, ~:'. ~~~ :~

• • ~t .... ~. "I ;

SIDE GEAR
RING

FIG. 19 Mate Shaft' Installed.:.....Model~·70',:~:'

FIG. 20 PI'ate: and Disc~)~rrangt!.ment~ner Side:',of,
I ".~odel, 7~Limited~Slip :with, Sp'~c~~':'Coa~ed

Plates and ,;' Two pishe~" Di~cs .~.,.,.,;"

. SP:ECIFICATIONS "7~':"~ '. "," _: ,:. . ",

.' Reter· .to Section"~t5~OJ .Axle~6rivirig~General: .
Service and Section' 15'-05," Axle-In't~gral'~ Carrier~

,Dana fot Specifications.:- :"' .' .._~ ,; ~t,~ ~~,. . ( , ~

. " ...
....~ r •

to·'.... •

.' t'40'

... (:...•. > .J'.. '

. '

t' : "\"

• ....,:. -, • 'ao'~

I , • ' ~

.... '; .....c.i

',. ,,""",. ;.... ~ ! •."SPECIAL SERVICE, Tools'~':,
.'j ,,' . ',,"

: SPE~IAL SERVICE TOOLS

Number ..
TOOL-4000-E

.' O83T-4205-A .

"b,ifferential HoUsing Spreader

:" Umited Slip Oiff,rehtial ~001 !

"'4- ••• ' • ... ~.. - ~". .. '~., ...,,;: 10

,.Appticatlon "':

Dana 44,60 Axles '",< ',.,:
~~na 6Q Axles '

T83T-420&-A2

T83T-4205-A3

,~. UmitedSIip,'Differen~ial ToOl - Handle'

:' ;' ,·Umited Slip Differential Tool -- Forcing Nut

" U~ited Slip' Differential Tool.-' Forcing SCrew , Dana 60 'AXI~s /'
'. T83T-4205-A4 Umited Slip Differ~ti~I, Tool ~,StepPl~~e ..

T53T-4221-e 0ifferential'Side, Bearing RPI. ' :D~a, 60 Axl~' ',",~' ..', '- ;

,'" .! ;.,

,,; ~.. ~r .' \ ;.

;,.. '":" :"6
I ••• • ' ,

'.~ f .....

:~,.., '.

'.,1.: .. "' ..

. ... ~ "'.'
............

~ .-"

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



, 15-43-1 .
. .

'.'
f ~'\. <-.... ..~.

.1

,~ .

....

.. : . ; ~~.....

;, !.

, ,-VEHICLE APPL.:ICATI6~·;· · ,', .. '

. F-250~F-~350 Vehicles' EqLipped with F..ord.·W:25, " ·
" Inch. R,iflg Gear A!)I.~ arid Ltm,ited:Slip\ Differential':" :':
,:":,, ~:'.: .. ,;."'.:o.~ <, .' .•• ~:;,..: .'::~~"<~~'" ,,,.~'.:,' . :'" ", ~'

. : -;, , ·:r E , .:,,. l:~. ;
',DESCRIP·T.ION;.AND OPERATI·ON'·· '~J <.;
,.' ".' i'z.' ..,,.,... ",' ... - • ' '.

"sEcT.loN:,.~15~·43.;:':;lliit~renl~ial···[i l11ited-S'lip~"Ford~
,; ,,'. ...... J~·f:~;;9:~~~.lnCh;:FU.:ng·~~;~,:.J':I:·;':·:'~·:·~:·./'.'
". '. , .

i:, .... .f' :,:::' ~;~./': -: .~..,."~"" : ~:.. ,'.. '',' ~. ". ' ~.. .

;.' :~:~~~;TIO~:'~~~ OPE~~Tlq~,.. L·:;},·.~:;~f·{;:::'1:::~; ,,?i:~::e:L;A'~in~:T~~LA;"iON' ;;. :' .. '; ..••: ""PAGE
. 'PIAGNOSIS AND' TE~T:ING' ...., .. <,)::~: ':·:l:~., ....; ~.~'.":' .." .,' . '.' .... ,,'~,~ Diffe:rent~arBea~ings,: ... ~ ~~,'.~..,:' ....•. ~'.,~ ... '~ .. ~ ....···15-43-10
.: Noise,·Acceptability ...~ ~ .•.'!"~'~'~'~~'~'.~'.:~'.~ :.: ~ ~.>.. ~...,.'~ .. 15..4~~2' :,:, :·~:SPE.C,IA~ .. SE~V,I.CE ·TQQl1:S.:~.:t.· :-.:.' .•......•··15~43-11

, " DISASSEMBLV. 'AND.ASSEMBL'¥' .,,>~ '~ ,.-: -"\:"" ,,' •. ,., .•<SPECIFICATIONS, ' '. ~ .. ,.' . ~ . : ~ ..•': 15-43-'11

-. '~~~f6~:~t~~ga~si.~~·2iTi"6~?:c:~.~::::~. ·... :'.' '. ·:15
043.:3;: > ,;~E,r.I~~~. APPL!CAT~ION ',.:: .~,,': ~' '.': ' ; , 1504~01

, Diff~refitiaICa~e.' ·'" :..'~: ':~!i:·.;~':::'}: ~:' ': : ~ .:,:,,:' '1.~:43':2:< ' , ;.- ". . ,~; :,,, "
."'..... .t': .,.'~ .. ",' ~: ' ....,... .;""., '., . ~',I;' _". ~: • •:j . ,.

'.Tb~ .Forq Umited-Slip':':Diflerential;' optibri 'is ' ..• ":NhT~':?Re.~~; ;~'o :.Section12-31" 'Brakes-Rear
available on. F-250-F350"vehicl'es With 10.25 inch: ,,··Anti,io,ck',· ro-r.':·~;·.diagnostic. and' ,testing ,pro~edures
ring gear rear '~xles.·, .~ , .' " L'· .•• .- :" .~, <r~gardif1g·the excitor'-ring on t~e differential' case qn

:. T·he Hniited.;slip~· '·ass~'m~bly.~· 'exd~pt ','for' the' 'J-:7:'Se'ri·~sand·_B·ron9;Q.,·vet:licl~?.,equipped with' rear
.' aifferentia.1 cas~ . and its' .internal' co.m'ponents,' is : Antilo~k brakes. For ~,xc,itC?r'ring·s~ryice,.pro.cedures,. .
.identi.qar to 'the ',cQnventional 'axle. The Ihniteq~slip ~ refer ,t~)' Section 1'5-0~, ,Axle Integral Carrier~Ford~, .
differe~~ial .:emplbys two', sets of. ~ultiple-c;ji$c.. ~, .'1 O.25~: Iqch Ri09 (~ea~.: ". ~, . :~ '.' '. '''' '.'~. ',.",.
clutches.to control differential action. Jhe sidegeat .' ", 'It'ro~ghtles~'~r'l1ois~ssuch as chatter are:present
moun'ti'ng' di~tan:qEf is cqntrolled 'by 10 plates 'and 1 wt1ile->~ tU'~hing" :corhers;'v the' probable· cause is
BellevIlle sphrigi plate. The ,clutch, pack"co'nsists of . incorrect'brcbntaminatea: lubricant.. J.' - ,

two .platE) de~igris:a splined'plate th.at enga:ge's~the·· .,'. '. " . '
~plin~~~of-tneside gear h~b and.al~erna~e-tabQe~or' ',': .". B'~ fo'r e' a, d:i f fer eh t i a I· is rem 0 v ed a' n d·~·

, stati,oriary·<plates.. · , ..,~:.. ;... . " '. . " - .. , dis'assembled, "fqr: chatte'r'conC'erns,' 'the lubHcant ..
. " ~.. " .,~,." :. :Ievel· and g~ade should be· determined.

U.M;rtD,.SLl~>~~I~..:..~,·:.~,:R~.•~~' .~~~A~A~_'~EW ..;· .",. ' . • .~' Dr.ain a~d'refil! the axle with the specified quantity:.
• . .... I ,,' ,of, Hypoid..'Gear Lubricant, EQA2:.19580-,AA' (ESR-~'<' . '

, "~~~~::' -., . ;,.' . M2C154-A)~~or ~quivalent and add 0.237,L. (eight' . .
.. ' ',- ,S'u.n~es) ',.0(· 'Additive Friction Modifier, .C8AZ-,· ·

", i.': '. 1~~54~~;A·. (EST,-M2C'11,·8-A) or equivalent' fricti9n ~
r, .. " '.' ''.:, mJqdifie( -for rear axles. Warm. the axle~' up', and'
..~.. ~.. ·,,·~·.recheck:,!fQr.:ch&tterbymaking a minimum"of 'ten ,.

,,~ .. ,~ '. .:.~ ..;:: figu(e~eigh~, .Jype· turns~' ~ , - ':'.' ~ ',> " ' .
~. 'l.":.. ~ .~:-. ... ~ ... <'. j

" ..... : t~.. i~a . .... ..

• ,~. t ~.~

. ,

, '. ,E6410·1A~ .,;

I'" .:

• -.J.. • • ~ ~

'.~ ..
",,-:

-.' ... ." .. ':. ~
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15-43-2 Differential Limited-Slip- Ford-10.25 Inch Ring Gear '15-43..2

DIAGNOSIS AND TESTING (Continued)

(

>~ .. c'c--_~_,

.:-<~-~il\r '--~:
'L\~"\.,\'~,~, \,l_~ ~:Y/ x-

~~~---==--- -:?/
~'--~-----'---~ ~

TIGHTEN BOlTS "'~ , ---~"--J''-~

TO 34-47 N'm' r'-"
(25-35 FT-LB) \, '. i;: ,,! .' .

\ :/:

RATIO TAG "----. " ..u, j ,

HOLD-DOWN BOLT ~:, J
20-34 N'm (15-25 FT-lB) \~, , ,E5865-1B

, ~ • 1 •

.Differential Case
, 'For R'emoval.and- installation 'Pr'ocedures, refer to
Section 15~09,Axle Integral Car'rier-Ford, 10.25
Inch Ring'Gear.

5. Add lubricant through the; 1.ill hole until the
lubricant level reaches the bottom of the fill hole
with the axle in the running positio'n
(approximately 6.5 U.S. pints). For out-of
vehicle repairs, add 7.5 U.S. pints of lubricant.
AddO.237L (S' oz) of additive, friction modifier
CSAZ- 19B546-A (EST-M2C11S-A). Install the
fill plug and tighten to 20~41 N· m (15~30 ft-Ib).

6. Operate, the vehicle for approximat~ly 16 km
(10 miles), making at least ten figure-eight turns
to flush the old lubricant out of theclutc~ packs.

,7. Repeat Steps 2, 3, 4, -and" 5, making. sure to
replace cover gasket. '. ' . -'

S.. It is possible that a,: sli'ght .'chatte'r, requiring
addit,ion,al vehicle operation. may re'main after
Step 5. If chatter still persists after 1.60 km (100
miles) of operation, or remain~· se~e(e' .after
Step 6' above, disassembly and repair' will. be
necessary. '

For further diagnostic .ar:'d tes~ing procedures
refer to Section 15-01, Axle-General Priving
Service. '

REMOVAL~'AND INSTA~LATIO~

Noise Acceptability
A gear-driven unit (especially on a driye axle) will

produce a certain amount of noise. Som,e noise is
acceptable and may be audible at certain speeds o~

under various driving conditions.' For-example, as qn
a newly paved blacktop road. The slight noise is in
no way detrimental to the operation. of the rear axle
and must be considered norm'at.

NOTE:' For vehicles equipped -yvith a, limited-slip
differential a slight stick-slip noise on tight turns after
extended highway driving ,is considered acceptable
and has no detrimental effect. , ' '

'if this 'is unsuccessful, a :complete lubricaritdrain,
flush and refill will -~usually correct, c~atter. The
following procedure isrec'ommended ~o' ensu're that '
the- sy·stem,.. 'is flus~ed ,9f ,old lubricant:'.- .

1. Wa~nithe lubricant by vehicle road~operation o~
~ five minutes of operation in gear with both rear, '

wheels o'ff, the ground on a hoist. :. _

WARNING:" "A, VEHI,CLE EQUIPPED WIT~ A
LIMITED-SL'IP DIFFERENTIAL WILL, ALWAYS
HAVE BOTH WHEELS DRIVING. IF ONE WHEEL
IS RAISED OFF THE FLOOR AND THE REAR
AXLE IS DRIVEN BY THE ENGINE, THE WHEEL
ON THE FLOOR COULD DRIVE,THE VEHICLE
OFFTHE·STAND,OR'JACK. ALWAYS BE SURE
THAT BOTH WHEELS ARE OFF THE, GROUND.

2. Drain, lubricant while warm'. Remove cover to
drain ,completely~ If cover is removed, it will be
necessary to replac~ gasket at this ti~e.

3. Clean the gasket matrng, surface 9f the rear axle
carrier casting and cover.

Apply" a new continuous oead of Silicone
Rubber D6AZ-19562'~AA or SA (ESS-M4G92-A
and ESE- M4.G1"95~A) or. equivalent to the

, carrier'casting face ,in.~id~ the cover. bolt holes.

CAUTION: Make" sure' machined surfaces on
both cover and car'rler. are clean and 'free of oil
before installing the' new silicone sealant. Inside-
'of axle -must be covered when cleaJ:1ing the'
machined surface to pre~ent contamination.

4. Install cover ~nd tighten cover bolts to 34-47
N·m (25-35.ft-lb) as shown. Tighten the'cover
bolts .in a cross-wise pattern to ins.ure, uniform
draw on co·ver.. .

NOTE: Cover assemb,ly, ~ust be installed within 15
minutes of application of the-silicone, or new sealant
must be. applieQ. "
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15·43·3:~'i. . Differential L1mlted.:Slip..... ford:....10~25 Inch Ring Gear 15·43·3

DISASSEMBLY AND· ASSEMBLY

'Differential Case,
"""\--; ..

~ ... .
...., ..

.:'~ ( .

......

DISC

DISHED SPACER

PINION SHAFT
LOCK BOLT

E6412-2B

<::D()W~L:BA~"

~~~~~-:~~~2 4111111111illlllma· - .\ .. . ).

NOTE: 'HEX .HEA,D SCREW, DOWEL BAR HEX HEAD SCREW .
AND NUT ARE INCLUDED IN KIT
O$3T-4205-C

Disas~embly

.NOTE:.T~e 'differential bearings .need ,not ·be
removed' to overhaul the, .Ford Limited-Slip
Differenti~,L' If bearing removal is required~ refer to
Differenti.al Bear,ng~~Removal and' Installation .in
this Section. Removal-ana installation of the'side
gears, cl~tch pack~, pinion gears and thrust ~ashers
require, ~pecial.procedures and tools a$ 'described
below. .

•..,'~" • It ..

'1. .'Remove thEf differentiaf pinion shaft lockbolt.
.. .. "l ~ 'I

·········.·D... ,

~PECIAL. TOOLS'

'-, (i)
~UT~

DIFFERENTIAL,
ROTATING HANDLE

T8ST-4205-A .,
(,

.;. E6413-1B_
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~15-43-4' .~ Differentian':irtiited-Slip-, Ford....;10.2S·lnch Ring Gear 15-43-4

. DI$ASSEMBLY AND 'ASSEMBLY· (Continued)

4., In~tall Step Plate·,. 083T"~,?'p57C2,. int?ottom
:<"Js,q~ ge~r bore. Apply· a $ma.!t·amount of grease
.~~~ ·-topentering hole of, the .step: pl~t~.

....

. 2·.. ·· Instai"1 cJ.ifferential '.assembly Holding Tool,
D83T..4205..·A; in a suitable vise. ,Install
dffferenti~I'asse.mbly in the vise 'with the ring
gear side facing ··up.· ~'.

MOUNT DIFFERENTIAL'HOLDING
. TOOL-D83T-4205-A IN '.

.VI~E 'AS S.HOWN .

. . '

;~'"

5.

~~~ ...~} : t

----"--~---..,;",.;:;...~....; .'\.......;,...;.;..:,:..-.__.. ~_....-.J\, .--~

Insta~I·. nut in upper 'si'de .gear. Hold nut in
positiol1 while inst~Hing Hex Screw Tool (part of
08·3T~420.~..C). -'. . . .

3.-.:!·· 'With ahammer and drift, 'drive'the pinion shaft
., from the, differential case. ·

6. .Insert: Dowel Bar or 'equivalent, part of 083T..
.4205-C, in hole of nut. Tighten forcing screw to

'. force side gears· away from the pinion .mating
gears. The. dowel bar is used. to keep ·the nut
from turning when the forcing screw is',
t~ght~n~d.· .

,.,.. ....
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'15·43·5 DifferentiaIILimite~·Slip-Ford-.-10.2S·'lriCh RingQ~ar. I 15..43.5

DISASSE~BLY A~P.ASSEMBLY (Continlled)·· , , ..~ ....~~ .
..,. '.- ~ ... # • '.1- .

" .:'

7.' With an appropriats size feeler gauge, 'push the'
.piqion gear', thrus~' washers" out from 'betw~en

the pinion- J gears' 'and the· differen'tial'-' c~se.
Remove the thrust washers, then b~ck off the

~ ,', ' ' for.cings.crew untiJi.t is 'loose ,(approxi~ately on.~
turn)... ' _,'~ ',..' ",':

: ' ~,

.:..•.
I

~ ~ f4~': { ..,,"'..
,- ..,',,"; ,':'
. ;:' .. <.~ .. ~: ~ .. t ",' ";_ ,

.l. .! ~ ....

PINION' "
'GEAR"

USE FEELER GAUGE
TO PUSH

:THRUST WASHI:R
" FROM BETwEEN

. PINION GEAR
AND'DIFFERENTIAL CASE

, /'

-,- ,r',': ,"

,,'.-j', • ", ~. +

8. Insert.RQtating'Tool T861-42Q5-A in the pinion
shaft bore' and ·turn the' 'case 'to "walk" the
pinion gears out to "the" differential case
windows. Remove the pinions.

NOTE: Make sure vise is tightened securely..during .~
this Step. '. ,':, - ' '" ~,"~\ ,,,,' '~

' ..~

. ~ .:. ' ...

. ;

....,
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15-43-6 Differential Limited-Slip- Ford-10.25 Inch Ring Gear 15-43-6

DISASSEMB~Y AND ASSEMBLY (C,ontinued)

9. Remove the "forcing screw and step plates.
Remove' the side gears, retainer clips and
clutch pack assemblies.,

10.. Remove the retainer clips from both ,clutch
packs to allow separation of the discs and
plates for cleaning and inspection. Refer to the
exploded view at the" beginning of 'this
procedure.

CAUrION: When separating the clutch plates
and discs, note the sequence in which they"are
disassembled. They must be reassembled in the
same sequence.

, .:

SIDE GEAR,
CLUTCH PACK

. AND

RETAINER
CLIP

, A,SSEMBLIES

E6422-1B

Assembly
1. Prelubri'cate each Qisc and pla~e with Additiv~

Fr.iction· Modifje.r~ ',C8AZ-19B546-A (EST-'
M2C118,-A)~ .or equivalent friction modifier

, lubricant. ': 7 .' " •

OJ'

, '

,I.: ,
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15·43·7 Differential limited·Slip..... Ford-10.25 Inch Ring'Gear 15·43·7

DISC'

to the',ears of the.plates. Make sure both, clips
'" ~ are completely assembled and seated onto the
, ears of the plates..

DISASSEMBLY AND ASSEMBLY (Continued)

2. Prelubricate the 'thrust face 'of the side gear.
Assemble the.p'lates'~nd discs to the side gear
splines in exactly the same sequence in which'
they were re,move~. Ass~mble th~ re!ainer clips

,PLATE
PLATE DIS'C' PLATE DISC' PLATE

DISC PLATE

DISC

E6424·2B

3... Install Differential Holding Tool, D83T-4205-A
in a suitable vise. Place differential case on

, _." holding tool with ring'gear $ide facing up: Insert
the clutch pack -and side gear assemblies into
the differential case. Make sure that the clutch
packs stay assembled to the side gear splines,
and 'that' the retainer clips' are completely
seated in the pockets of the differential case.
Hold the upper clut,ch pack and side ,gear .
assembly in place to prevent it from' falling out
of the differential case.

I
• ~'!'. :

4. Position $tep Plate, ,D83T.4205~C2, in the
bottom side gear bore. Apply a small amount of
grease to the step plate bore. Position nut, part
of D83T-4205-C, in the top side 'gear bore and'
hold it in place. Install the Hex Screw Tool,part
of D83T-4205-C, and tighten it two turns after it
contacts the bottom step plate. Insert, the
Dowel Bar or equivalent, part of ,D83T-4205-C,
in nut bore to keep the nut from turning as the
hex screw is tightened.

5. Position the pinion gears in the window of the '
differential case soth~t they'mesh with the side
gear teeth. Hold the pinion gears in place. Make
sure that the pinion gears are 180 degrees
apart so they will correctly align with the pinion
shaft bore. '

.CLUTCH
PACK AND ------'-------_~__
sloe GEAR
ASSEMBLY,

NUT
(PART OF KIT
083T-4205-C)

E6426·1B
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15~43~8 , DifferentiaILimited~Slip- Ford-10.25! Inch Ring Gear 15-43-8

DISASSEMBLY AND ·ASSEMBLY (Continued)

E6428·1A

TURN DIFFERENTIAL CASE
.TO '''WALK'' PINION GEARS

INTO CASE.

FORCING
SCREW

..-- -.J .. '

NOTE:' It will probably be necessary. to .loosen or
tighten the 'forcing screw ,to. allow thepi,nion's and
side gears to rotate. '.

,. . .~.... z~~·. ~;, • ~... . '.

6; ··.·lnsert.the·Rdtating·Tbol, T86T-4205-A, Jnto the
:.; pinion~shaft bore"and.turn the differential case.

This wiil-cause therpinion'geats to~engage tne
sid,e gear.s:an(;f"'!Y~lk" .intot,he differen~ial case.
Rotate' the-' differential case 'until the pinion
mating .shaft hol~~ a're line~"up, exactly with the

. hO,le~.in th~ pin,ion gears. .' - .' .
... f. ", ; ~.~.: .

...,"' .'

.."'''-..

.~

.... -"l

~ '" ~. -. '0. ... ......

.. ~...
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15·43·9 Differential Limifed-Slip-- Ford--:-10.2S'lnch' Ring"Gear :1'5-43·9' '

DISASSEMB~Y AND..'ASSEMBLV (Continued)

7: ','Prelubricate'~both sides' of . the pinion' thrust .
'. 'l' wash~rs with Hypoid' Gear Lubricant, EOAZ

19580-AA (ES,P-M2C154~Ar or -equivalent.
Apply torque to the forcing screw to allow
clearance to insert,the thrust washers. Insert
the, 'pinion gear thrust washers between ttJe .

_.' pinion ,gears and the differential case with 'the
" conc~ve side 'facing in.' '

--_.~

" '.,

. -

.. ' '

ALIGN THRUST WASHER .
IN PINION BORE ............

WIT8. FINGER

" .• \ \. E6430-1A

,,·9>, "Loosen the forcing. screw aod re.move, th~ $t(3P.
,,- , plate and nut-.frqm t~~, side gear bores. Ir}stall
, ,,', the pinion "shaft in ,the differential case. InstaH
. : ~ ,the' pinion s~aft ,lock bolt' a'nd tight~n t9 ~0-40
:. N· m' (15-30 <ft-Ib). :'/ ~ :... ". t. ' ... \.~. •

10. 'I'f '~er)10ve~, 'fristau the ,rin'g"g'ear,'9r1: the
".' differ.entiaI9~s~ andtight~h the attaching bolts

tq ~pecifications. ~or de~ail~d proc~oures an,d
specifications," refer to Section '15"':'09', Axle
~ntegral Carrier-Ford'tO.;~5 Inch Ring Gear. '

8. Be sure to align the thrust washer holes with the
bore in the differential case PRIOR to instal.ling
differential pinion shaft.' '

--"---- ..\
. 'PINION

SHAFT

'. I 1_,. ~
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15-43-10 Differential· Lirr'ited-Sllp~ Ford~10.25 lnch .Ring Gear 15·43-10

REMOVAL~ND INSTALLAT~ON

;. ' ..

2. Place step plate (available as part of Step Plate
Set ,D80L-630-7)on bearing inner cone. Apply a
snia:~1 amoynt of'~grease to the step plate bore.
.;' ~;- . ...... ~. . .. . '. . t

STEP PLATE
DSOl-630-'

3. Mount push-type Puller T81 P-11 04~C on the
b.earing:"cone remover, making sure that the
puller .shaft seats in the bore. of the step pl~te.

Pull· the b~aring off th~ .differential case.
CAUTION: It is extremely important to apply a
liberaramount of oil-to the screw threads of Tool

, 'T81P-110'4-C. -, ," .

NOTE: Replace bearings whenever they are'
removedfr~m'tr,e. differential:

PINION ·BEARING
CONE REMOVER
- D79L-4621-A

. E6432-1.B

.. t
'I' ' .. f

.. ' t.:" '

·'·SP.ECIAL TOOL$'~;.·,

': USED WITH .STEP PlATE-D80l-630-7

PULLER
Tal p~ 11 04-C*

.. . 'Diffe~enti~1 Bea~ings
; '. Removal ., '.-

NOJE:"iti~ ~~t necessary to remove the differ~ntial
b~arings as. a .·part of th'e differential' case
qisassembly procedure.' .,However, the·-· f0110wing
procedure assumes that th~ .difrerential side gears,
clutch ;packs,~and pinion" gears·ar~ removed ,frQrn the
differen.tial case pri'or to 'fem'oving the bearings.. .
NOTE': -Differential b~a~ihg re'mbval require~ special
tools' anq proce~ur,e~. . ~, "

1. .'Mount the ;differential case in a vise. Use brass
·-pads on vise jaws to prevent ,damage. Mount

, split-type Pinion Bearing Gqne Remover p79L- ~
·.'4621-A on 'the differential ·case. Tignten bolts
_on puller tq .separat~ ~~e bearing co-n~Jrom the
case face. _. . .

SPLlT·TYPE PINION BEARING
CON~ REMOVER·

IMPORTANT APPLY A
LIBERAL AMOUNT OF

Oil TO THE
SCREW THREADS

IMPORTANT APPLY
A LIBERAL

AMOUNT OF
Oll·TO THE

. SCREW THREADS

E6435·1A
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15-43-.1-1

REMOVAL AND INSTALLATION (Continued). .

Installation" , .~ :. ~: ~

1. '. 1,~~tp.·11 differe'nti'~1 b~ari~g~~:Ofl the case hubs .
using Differential Bearing Cone Replacer,
D-a1T-4221~A. ~,' , .; : . -
f ,', "

NqTE:'Press' against .the be~ring cone only:

........

SPECIFICATIONS
I ......

Refer to Section ~ 5-0.1 ;"A~le ·Driving····General
Servic~ a.nd SectibQ 15-09, Axle, 'Inlegr~1 C~rrier
10.25 Inch Ring Gear for specifications..

'DIFFERENTIAL .:
. SIOE:BEARING',

REPlACER r'

'. , D81T4221-A' ,';
....""1 ••4 .......'· "" ••

,. --. . ~.

v'\ .. .:

.' I" ·,/DIFF.ERENTIAL :',:'-f

. , -_ BEARING CONE,
AND RbtLER .- '.

. ~. -,,~ - ~~;

.' :~. ;

.' E6001-1S

..'" -;. . ." ...

-.. "',"

- ~ ,

LUBRICANT CAPACITIES AND CHECKING PROCEQ~RES (INTEGRAL CARRIER)

Vehicle ;: Axle- -
Approximate Lubricant ~paclty (In-Vehicle
, Repalr)CD® .

u.s. Pinta Imperial Pint. '. Litera

'F·250, F-350 Regular & Chassis' CAB,
F-250/350 H,D. 1D-1/4Inch-Ring Gea~ 6.5@@ .5.4 if·. '(' .. ~.O '..:

(VAIl conventional Axles use Hypoid ~ear Lu~riCant, ·EOAZ:19580-AA (ES.P~M2C154-Ator equivalent.. " .' !;..~ ..~, I "'. '~~'-.:' " '

@For ou~~f-vehicle rePair, use 7.5.U:S. PintS (6.2 imperia~ pi~~, 3.5 Uters) ',~' '. . . .t'

,@BelQw bottom of filler'hole with vehicle i~ running' poSition.' . . - .- " ,:, ". '... ' .' '.' ... ',:,. - ., ..~:.. :',
@Plus 8"oz. ·'(U.S. measure) additive friction modifier, CSAZ-19B546-A (EST-M2C118-A) orequivalent for limited-slip applications: .::: < .. , -CE6524-2C

.. -' , ~ ..... - ~.' , ., ~ _ • .. _ ~ '. I I.'. i, " • .. . I' ", . • _\

..... ~.: '

SPECIA~ SERVICE TOOLS

SPECIAL SERVICE.TOOLS'
Tool ~'Number - DeiIcItptIon

T86T-4205-A Differential Rotating Handle '
oa3T~20s-A. -SpIi~-Holding .Toot !

- .~

- .: :. ;.~..

.,:," . . ~ ....

O&1T-4205-C. Diff8renti81 8ervice Kit
, Kit' includ8s:

Hex Head SCrew
DOwel.Bar
Nut~

O83T-4205-C2

D79L-4621-A

081T-4221-A

T81,P-1104-C

Step Plate

Step Plate ~ .

Differ~ Bearing Cone Repiacer
Front Hub RemoverlRepIaoer

CE6S.1D,

....~. t~"'.·;' ..... - ..

..... ,'oO ....

"_110_.::'.,:",
,;

• " i',

, • I.',.. -..•...

,:""'"'

\0 ".:' ;t'\,

."';..... ".... -.'.1:
.. ; .
-' .. ~'.

... ........ : .. ". ;' ..- ....

,,.. :.

:,.,;

. .,~

.~.
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Driveshaf,t~General Service

,jSECTION "'1:5·60,", ,Driveshaft~General Service
. . . ' ~

:.,. .

~15-60;'1

: ... .:"

.~", .
~'. --- :

DIA'GNOSIS AND TESTING (Cont'd.)
J)rivellne AngUlarity .. ' ~ ,~ i. 15-60-7
"Drivellne Vibrat.i~n •.•••••.~ '.;. ';'•••• .; .'•. ••,:•. 15-60-4
Rear Axle·C:ompanion~FI~nge .RLinout ' .

Check:.' '~ ~. .;. 15-60-'12
." Slip Yoke 'Spline ~ 15-60-12
,·Two~.Piece Drivesh~ft Service',! . ;.. . . . ~ ..~..:. . ' 15-69-11
U~Joil't Phasing .. -... ~ ... '..'.. . ..... . . . . . . . . . .. 15-60-6

SPECIAL' SERVICE TOOLS ........... •:••.• 0 • • , ••15-60-27.
SPECIFICATIONS' .~ ~ .. ' ' ' 15-60-19
VEHICLE.APPLICATION ' '! .-:••' •••••• ~"15-60-1 '

!S.UBJECT·' ~ ..~ .pAGE

.,;ADJUST~ENTS ' ' ,,' .. ' .' . . ',' .
.: Alterna~e In, Veh~cle' 'Driv~sha~t Balan~ing ......
, Procedure : '. ' .-~ ~ . '..•..•. ~: 15-60-17
DriveshaftBalancing·· '.'~ ~ .......• iI •• 15-60-15

DESCRIPTION:' .
Front D.riveshaff· ~ ~.; ~ . . . . .. . . . .. . . . . .... 15~60-3

.: .Rear,Driveshaft · ·iI.; •••• '.•~'••••••• '. 15-60-2
DIAGNOSIS AND TESTING ~.".

.. .Coupling Shaft/Center, B~~~ing:' ..
. Alignment' ~'.~~ ~ ~ ~~ ~ .'. '. . . .. .. 15-60-11

Diagnosis ~uide$:.:~.· ." •..•:............ .•. : ..••• •' . . 15-60-14
•.. t..

.. .'~'

VEHICLE APPLICATION '.,
All E-150---E·-350 'F-150-F~350 (4x2/4x4),
F-Super Duty and B~ronco Vehicles~ .

"." "

.-:- _t. .......

o .

. .~

'" ., ......

SUB~j'ECT .-. " . :, PAGE
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15-60-2

DESCRIPTION

D.riveshaft--General Service '

:.-";'

15-60-2

Rear Driveshaft
....The driveshaft or. coupling, shaft ,is compoS.ed .of

the univers~~ joints. (U-joints), connecting shaijs,
. attaching" flanges, and 'slip yokes.' Tile number .of .
. shafts and U-joints' used depends on the' vehicle
application. I" ; •

. ·Some.vehicles use aone piece steelor'aluminum,
slip~yoke' type .driveshaft. A universal joint· and
splined slip yoke are located attha transmission:erid

~.". of the shaft, where they are held in alignment by a
bush.ing, in the transmission rear extension. The
splined slip' yoke and transmis'sion output shaft

'. allow foreand..aft movement of the driveshaft as the
rear axle mpves up and down~This provides smooth.
·performance during vehicle operation: An. oil s.eal.at

.... the' transmission prevents le,akage and protects the
: slip'yoke,from dust, dirt and other harmful material.
·A second universal joint attached by two U-bolts·is
·used where the driveshaft mates with the
compal1ion flange at the rear or an axle flange yoke
on vehicles equipped with circul~r axlf;)flange.

SNAP
RINGS •. -'.

0....... f

, . E827S-1A

COUNTERBOREJPILOT
. PLAIN YOKE

'4841

PAR11AL OF
NON-COUNTERBORE

SLIP YOKE WITH
COUNTERBOREIPILOT

DAMPER

LOW INERTIA HIGH INER~A

SUP YOKE
WITH DAMPER

DAMPER.

E7758-2A
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DESCRIPTION (C~n,tinu'ed)

Driveshaft~General Service 1·5·60-3

~

Others use a coupling shaft,i~ conjunction with a
'driveshaft. C~re must be taken to align the .shafts as
);hown in the figures. The twq-pi~~e .driveline system
,.incorporates':a "necked down'" coupling shaft stub
.with a "~blindspline" feature ..which ,assures positive
phasing attion. .' .' .

, •• '.. .. • • ·f .... , "

All. two piece.'driveshaft vehicles' ~re equipped
.with center 'support bearings that are prelubricated
and .sealed for th~ bearing life.

All U-joints ate of tt1e lubed for life needle-bearing
type. U-joints equipped with grease··'fittings should :'
be lubricated ~t the specified .intervals. The U-joint

,'b~aririgs are' retained on the U-joint spiders., by,; snap
rings and ~U-bolts on some applications. .

All driveshaftsand coupling shafts are balanced;
therefore, if the vehicle is beirigundercoated, the

• ~ ~ • :~ 'It • ~ • ' ..

sh~fts and all open spline are.as must be covered, to
prevent undercoating .. ~aterial' .from gettir:'g on the
shafts. "

~ ..'.

Three types of driveshaft connecting joints are
available on' different vehicles,' they are:
1. Single. Cardan U-Joint. . ;~',',

2~ Double Carda'; 4-Join~..
3. . Constant -Velocity Joi~t. ',' ..
. The Bronco 'rear drive~h'aft '~as~embly. is of the

double C~rdan type' whigh' incorporates two U-joints,
" a' centering socket yoke,. arid ,a cen.ter yoke at ,the
transfer Case end of each shaft. A. single U-joint. i~

used, at the ,axle end of the shafts. .

", DOUBLE' .
CARDAN "

ASSEMBLY
(TO TRANSFER·

CASE) "
...

DRIVESHAFT.

. REAR SLIP
YOKE ASSEMBLY
(TO D~IVE. JY<LE)

E7158·2A

. "There. 'is on'iy' one flush type ,fitting for the
centering device. ,The slip yoke only has one lube
fitting: U-joints equipped with grease fittings should
be Jubric,ated at the specified.intervals. They should
be lubricated' pe,riodically with Long-Life Lubricant,
,C1 AZ-19590~BA (ESA-M1 C75-B) or .equivalent.
CAUTION: Under no circumstanc'es is the
driveshaft assembly to be clamped in the jaws
of a. vise or. similar holding fixture. Denting or
localized fracture of the· ~ube mayre~ult, which
could cause ~riveshaft fa~lure d'uring vehicle
,operation. . .

; .. ~, .

, LUBRICANT ADAPTER
ALeMIYE NO.-6783 .. '

SLEEVE NO. 310048 .•.. ,.

'.~BUSHING~NO. 324128

.,dJLJJJ.. ~:J "). . f
r . STEM NO. 324126

ADAPTER DETAILS'

Front Driveshaft
The front driveshaft connects the power flow from

the transfer case to the front drive· axle. It
incorporates two single ':'cardan universal joint
(U-joint) assemblies, a driveshaft with a splined stub
shaft. end, a boot with .two clamps (one large ar:'ld
one .s·mall)~ and a slip yoke w~ictl attaches to the
transfer case. .

NOTE: 'Whenever the vehi·cle is· raised o~ a hoist,
.' inspect the rubber boot for rips or tears. Replace if
. required.

CAUTION:' Under no circumstances' are
driveshafts to be clamped hi the jaws 'of a' vise or.
similar holding fixture. Denting or localized

. fracture of the tube may result which could
.c·ause·driveshaft failure during vehicle
operation.

DOUBLE CARDAN JOINT' . . • E2707·1F

DIAGNOSIS AND TESTING

For.additional information refer to Section 15-01"
Axle, Driving-General Service and Section 18-01,
Noise, Vibration and Harshness for driveshaft

. diagnostic -and testing procedures.
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:15·60·4 Driveshaft-GeneralService 15~60·4

.disconnedfshaft and n:i~fndex'to alignrnsrks a~
'close as p'ossible: -Clean shaft. arid repair.' or

;. ./" . repl·a<;:~.. ~nivers~i "joints :~s ,ne'c'essa'ry, ar'
replace shaft if damaged. After any ,porre~ti.oi1s

are made, re.:.check vibration at road 'test speed..
'. If gonei re-install 'wheels and road test If

.vibration persists, proceed to run-out 'check,
'. Step 4. . ,.. '.' '~ ..'

, ,-

DIAGNOSIS AND TESTING (Contin'ued)

Driveline Vibration '
This is 'a' high~~~frequeribY,~, 'lower-amplitude

vibration than ,high-speed shake, directly'related to
road speed,' ·and usually more noticeable at higher

. road speeds" 72 kni/h (45 mph) and up. It is felt in
the floor pan or heard as a, rumble, hUrTJ or boom. It
will exist in all drive nibdes, ,but m~y'vary somewhat

.in acceleration, deceleration, float or-coast modes. If
the' vibration is' particularly responsive to heavy
acceleratiof' .or deceleration, especially at lower
speeds'~ driveline angles should be .. checked. ,A
driveline vi.btation can ;usually be'duplicated with the .
axle ~upported oria. noist or jack stands; through
light brake application. while, acceler'atingand ,
decelerating, to simulate'road load resistance; may
be necessary to bring it out.
1. Raise vehicle promptly after road-testing, on

twinpost hoist or jack stands, to prevent tire flat
spotting. Engage driv.e. train and run-up to
observed road test speed to verify presence of
vibration. If, not ·'.evident, check non-driving
wheels with wheel-balancer spinner to rule out
imbalance as a possible cause. 'On4x4's, '.
unlock front hubs or remove hub covers before
spinning wheels. If required,. balanc~ non~·..,
driving wheels and repeat road test. If vibration .
is still evident, proceed to driveshaft inspection, .
Step 3. . .

2. It' vibration appeared in road-speed hoist-te~st,
mark relative position of drive wheel~ on axle or
hub lugs' to permit re-installation in original
posi~ion, '. and .remove .wheels. S~cur.e orake
drums, if present, by installing all lug nuts in
reversed 'position, and repeat road-speed'run
up. If vibration is gone, see ·drive.wh~el r!Jn-out
.and balance procedures in this Section. If

. vibration persists,proceed to Step 3., '
3. Inspectdriveshaft for signs of.physical dainage~

missing balance. weight, 4ndercoating,' qr
improperly ~eated, worn, or binding, un!v~i"sal

joints. Check the 'irid~x m.ark~ (paint:spots) on
rear 'of shaft and pinion yoke or. conipani,ori
flange. If these marks are more than 90° apart,

~ ." ';.

,-. ,. ~ . .. '''. ~

AXLE
FALNGE

YOKE

. F3931·1C

4. With vehicle on hoist and wheels off, measu're·
runout at front,. center, and ·rear 'of driveshaft
with indicator, rotating ,shaft by_ turning a, brake

~ 'drum or rotor. On: a one-piece shaft, ,if run-out
:, ;exceeds .89mm (.035 inch) at front or center, .

:the driveshaft must be replaced. If front and.
center are within this limit, but rear, run~out is
not, mark the rear run-out high po~nt and
'proceed to 'Step 5. If run-out is 'within limits af'all':~

points, proceed to ~r.ive.~ha~ balar:tcin~., Step ~.. ~

MARKING REAR
·RU~-oUT
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15-60-5 'Oriveshaft-General Service 15-60-5

DIA(lNOSIS AND TESTING (Continued)

7. Driveshaft balancing involves installing one or
two hose clamps on the driveshaft, near the
rear end of a one-piece shaft. Best positioning
of the hose clamp head(s) can be determined
by trial-and-error, if special' balancing
equipment is not available. If. transducer-and
strobe equipment is available, see Adjustments
in this Section for balan,cing procedur~.

8. If the driveshaft was not previously indexed to
·correct run-out, m'ark original ,position. of shaft

.:' 'relative to companion flange, index 180°, and
roadtest. If after roadtest, the condition, is 'not
improved, return the shaft to-the original
position.., .

9. Mark off the rear of the driveshaft ~nto· four
approximately equal sectors, and number the

. marks 1 through 4. Install a hose clamp on the
. shaft with its head at posi~ion No.1. Check for
vibration at road speed. Re-check with the .
clamp at each of the other positions, to find the
position for minimum vibration. If two adjacent
positions show equal improvement, position the t

cl~mp head between them.

F3405-1 A

F4595-1B

SECOND
RUNOUT
MARK

'---NO.2

NO.1

NO.3

AXLE - END YOKE

REPLACE DRIVESHAFT

. CHECKING POSITION OF RUN-OUT MARKS

SECOND
RUNOUT

:MARK

F'IRST
RUNOUT

MARK

FIRST
RUNOUT'

MARK

NO. 4--""'"

AXLE
- FALNGE

YOKE

F3931-1C

6. ' ExcesSive' 'driveshaft run-but may originate in
the shart itself or in the companion.' flange. To:
determine,~hich, compare the two high points
marked in Steps 4 and 5. If the marks' are 'close
together, within about 25mm or 1inch, the shaft·
is eccentric, and should be replaced and
checked for vibration. If the marks are on
opposite sideS of the shaft, about 180 degrees 
apart, the yoke or flange is responsible. After
replacing check for run-ou.t. When replacing a·:
yoke~type flange, driveshaft runout should not .
exceed .89mm (.035 inch). When run-out is
within· limits, recheck for vibration at road
speed. If vibration persists; balance the
drivest)aft.

.5. Note or· mark the' indexing of driveshaft to rear
axle pinion ·flange. 'Disco,nnect the shaft,
re-index 180°, and re-connect. Check run-out at
shaft ,rear, and if still over .89mm (.035 inch),
mark..high. point and see Step 6. If run-out is no
longerexc~ssive, check for vibration at road
test sp~ed, and, if still pres~nt, proceed to Step
~, drive$~aft palancin~ under Adjustments.
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15·60~6 .Driveshaft-General Service 15·60·6

DIAGNOSIS A"D TESTING, (Continued)

10. If condition is still not acceptable, add a second'
clamp at the same position and re-check

.vibration. If no improvement is noted, rotate the
clamps in opposite 'directions,. 'equal distances
from the best position determined in Step 9.'
Initially, separate the clamp heads about,12mm
or 1/2 -inch,,·and re-check vibration at road
speed.
Repeat the process with increasing separation "
untH. the best combination is found, or vibration
is redu'ced to an acceptable level. .

11. Install wheels and road test, since vibration
noticeable on the hoist may not. be evident·
during the road.test. If vibration is still 'not
acceptable, replace the axle pinion nose
damper. If rpad test is not acceptable, replace
'axle, ring gear and pinion se~.

, .

JJ~JointP~asing .
. Wh'en.U-joint yokes are assembled to their shafts
in the same plane, they are in' phase.. When they are
assembled to ~he shafts in differentplanes, they are
out of phase~'~

To obtain vibration-free operation, check and
correct as necessary:"

0:- • ,

ApJUSTING C~MPS

, DETERMINING BEST POSITION FOR CLAMP POSITION

-F3407·1B

:' U·JOINT PHASING-TWO-PIECE DRIVELINE 'SYSTEM

COUPLING SHAFT AND
'CE~TER BEA~ING ASSEMBLY.

SHAFTS MUST BE ASSEMBLED WITH
THESE YOKES IN LINE' AS !SHOWN .\:

."'...... # ...

DRIVE SHAFT'AND
SLIP YOKE ASSEMBLY .

. :- . ~

E3670-2C
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15-60~7 .. ' Driveshaft~'eneral Service 15-60-7

, .
DIAGNOSIS ~ND' TEST~NG' '(C.ol1tinued)' .'

Driv~lir'le '~ngul~rit~'(:;'<: ,,:', " '. . .
"':D~lv~if~e ···:a~g~i~i;i~ .. is": th~:.: an,Qular:', re'lation'ship -:'

betWeen th~ .~ngine¢rank,shaft, :~he driveshaft and .
. th~;·.rear axle·.. pinion; Fagtors ~petermining .driv~line
angula~ity include ride (spring) height, ,and ;',engine
mounts... . .~{ . '. ., ~". '

.... ~ .. ~ .

.:.Loyi~~5eed vibration,lesslhan'72 km/h (4~'~mph),'
especially when 'the ·v~hicle i$. s~bjecteq to, .heavy ,
acceleration' or deceleration'. is an indication of
impr9'p~r. driveline angl~$. When these ~onditions
exist, .chec~: the universal ·joih!~ for' prope~ seating,
mounting and operation. . . ;'

. . .

F4559·2A

' ..\.

AXLE PINION
CENTERLINE

.\

DRIVESHAFT
CENTERLlN~

.-. ~

\
ENGINE.
ANGLE

'.~.

. '"

ENGINE CRANKSHAFT 0'.
CENTERLI!'JE .

. :.....~ ,.,
.. ~ .

BOTTOM OF .
FRAME .'.

3. rOriveline angles are ~measured ,'with ,Pinion
~ Angle L'evel Gaug>e" T68P-4602-A or

equivalent, as 'described in Step 4, or with an
adjustable bubble. (spirit level) protraptor as
described in Step '5:' The, ,protractor is' used
when the tool kit is not available or when the .
angles ·to be measured are more than 12
degrees. All angl~s shquld be read within 1/2
degree with the tool or protractor held plumb on
a clean, flat surface.

.U~iversal 'Joint.lnspe~~ion

Prior to chec'krng ·dri\I.~line 'angularity, inspect the
universal joints on'. the. driveshaft for proper

.operC!ti,on. . '

. PI~te- the vehicle on a'frame. Roistand .rotate the
dr~veshaft .by hand...Check for roug'h operation or
.seized U-joints. If the' U-joint shows signs pf s~izure,
excess~ve' ·we.sr or im,proper" seating, scribe
alignment rnarks~"o~the priv~snaftan,d r~ar aXle
companion flange." R~moye the dr,iveshaft and
re~Qveand replace the.U~joint·lnstall thedriveshaft
~n the m.arkedorigin.a,1:, P?sition. . :

Driveline Angle 9h~~k , ,~,;

1. 'Raise"the veh'icle on a drive-on type hoist or
back onto a front~erid' 'alignment .rack. Jounce
the vehicle to normalize tne suspension. This
ensures that the 'suspension components are in
the ri.ormal-Ioa~,,~'condition.

NOTE: DrivEjJine~angles- ar¢ given in relation to a 00

10ngitl:Jdinal (fore-aft) unibodyframe rail angle and
are specified 'for individual components. Refer to the
Specification,s portion. of' this Section for the
specified e~gine, drives~aft and pinion angle.

2..· Measure the Ride Height. The vehicle'must be
in the curb weight (unloaded) condition. Find
the recorded ride height in the Driveline Angle
chart in the Specifications portion of this
Section. The specified driveline angles
correspond to th'e f'!leasured ride heig·ht.

.<'. RIDE HEIGHT MEASURE~ENT

BonOM OF SPRING-TOWER TO'rOP
OF AXLE MEASURED AT OUTBOARD

FRONT FACE OF JOUNCE;:STOP
F5027·1A
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Driveshaft~Gener:aLService

'. '

;. 6"

f:.
•...~. \1-:""

• !o:•. ~ ~ - . '.
~ F4563:-1A

'.., r~·,·~' .

DRIVESHAFT'
, '. YOKE EAR'·

~, ·1 •. ..... ~,"

.'T6 check the P'i'nion, an~le,' rota:te.~tl1e .d~ives'haft so
tl"a~ ofl~ear, .:01. the rear ~xle~yoke :is, pa~~tlel. to the
floor. Rem9ve the'retaining snap ring"from the yoke..~

Inst~II, t"h~ Pini<?n Angle,. Level Ga'~g~ :a,nd. record the
reading; If the reading' is not ~p' speCific~tiorlS,.r~fer
to Driveshaft and Pir".lidn ADgle'Adjustment. ..: ' ,

PINIONANGLE'/,' ~-:~':"~ ,.': ,,:.'';',:-

" ~.T? check' ,the~tiveSh,~f~:.-~.~~g~!je.,.,.r9t~'t,~.!;:,JtJe
dnveshaft so one dnve'shaft .yo'k~ ear IS .paraUel, 'to

:' ~t)e -f,lpor. T Remove theretaining'si1'ap;,ring' .fror,n ..,the
yoke.'lnstall the"maghetic:'Pinion Arigl~ L.:evel:Gauge',
orf',the', U-Join~ bearing,· bup'and' ..recor~f"the-·'~·angle '
reading:-RejnstaIlJthe snap ring. ·Check. thePinio~
Angle and 'if both, or either' reading. is.·.tiot ,to '
specifications; ref~r to DriY~shaJt arJd' Pinion Angle
A.~justment. ,1 ,', ~' . .. ,y"', '.'

DRIVESHAfT ANGt~T,<t.: \:,

........;. .l ...

" '.- :'~EN:G~~~~ANG~E:: .. ;':,' ", :'

.....~'l'l.;

'PINION i~NGLE '
. LEVEL ,GAUGE '

T68P-4602:'A

. TRANSMIS·SION'·2··
. sUP YOKE :..:,-:

.' ..... ~...

FRAIVIE; REFERENCE P~INt '..

FS028-1A

FRAME ANGLE-MEASURE
, 'ATTHIS, POINT

" "

4~ DRIVELINEANGl.E' CHECK WITH PINION
~AN~~E, ~,VE~~·:~AU,GE""T68P,-4~Q2-.A,.',(or

" ". ~ ,.~q'uh,al~n~) ..PI~ce ·t~~'y~e~'~'ag·h~t,df:~he'too.l'
, " ... ' on' the' bottom of. the' vehicle frame as shown '
, , ,'and" c,alibrate ··th~ t6.6f,,~'to~~ a. 'zeroi'a,'bubble

," reading.~,Thi~ ,giv~\s ttJe";O ,d~g're~' ftam~ angle.
" Take' ?nd aver~ge·there~d,ir"gs,from'bot,h side~
t~ obtain a mor~ ~ccu~ate reading. ' ,': \,~ .

" Check the Emg"irie-angle by rotating the driveshaft
until 'one transmis~ion sljp yoke'ea'r is parallel, to the

, .floqr.-Remove the retaining snap ring from the yoke.
Install th~ P,inibn,Angle LeverGauge and record the
angle reading. If.!h~ angle,.re,ading diff~rs fr.om the
specified'angle by: 1 qegr~~. ,·or..~mo're, proceed,. to
Engine Angle Adj~stri1el1t:'arld neutralize the engine
~nd tran~mission ,Iilou~ts. ,Witt) ,th'~ Engine Angle at .
specifications, check ~ the 'Driveshaft and Pinion
Angles. Re-install the :snap ring.'" "~' ,

15-60-8·. -:_

DIA,GNOSIS AND TESTING' (C'ontinuedl", ,
... ~~ . ....~.. - .- .

F4562·1A

, , ,PINION ANGLE
LEVEL GAUGE ~

, "T68P-4602-A"

, "

' .. '

: ~.: of' ~ ',I·',

F4564-1A

",
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15-60-9, priveshaft--General' Service ,15-60-9

. ,,~... . DIAGNOSISA~D TESTiNG (C~nti~ued)
. .. ": ' .. ". . "-~"". ~ , . ..

5~ ';;DRlV E,trN',E'::\'A:N'G·LE' CH EC K', W I'T H
·'~AO.JUSTAB'~.E.>BqBB4g, :($PIRIT ' LEVEL)
·,PROTRACTOR:: Place, ·the' protractor on the

.', ,.~bottom 'of th~ .veh(cle, f~ame directly below the
'front qriverlpas'senger seat. :This gives the 0
.degree frame angle. '. Take: a,nd average the
·~.r~adirigsfrom both., 'sides'..to .obt~in,a .m9re
:~accurate 're,~~ing; C~librate the I~vel to a 0
d~gr~~ bU.bDle'~~re·~ding. , " ~, " .

" t

• . 01 r' ....

FRAME REFERENce)>>OINT
. . .:,~, ~-.

. .......,.. ..

~, - ' .. ,..

"'"\.'

j .. ',.",-P.l.".

~... .,.'

_~ F.RAME.AN9~E-·MEASURE .. :
_.'. Y, • • AT THIS POINT

' ..~
FS02S-1A

'f'

'.",:,' F4565-18

~ :.... .. :.

NOTE:' PROTRACTOR MUST BE FLUSH,
A~AINSTSLIP YOKE' ~R A~D::.
NOT CONTACT DRIVESHAFT

'. 'AT ANY POINT ' .

TRANSMISSION .
. SLIP YOKE EAR

, 1.. '."t •

0: A' FIVE (5) DEGREE ANGLE WHEN 'ANGLE '1$ READ :

FRAME: FRo.~ THE ZERO (0) D.~GREE ~,ARK. . ,:, . 'E1759~'B'
~.. ~.. • . r , ... .. ..

'..... • ~..:t ". '... • '!. ... ,:...,

. , .
""' .. "

'", , >~." ,~"
• ~ j. ,

'. T6chedi< the';:EngineAnglti, r~tate the driveshaft
. ~ritil"one tran~r:nission slip,yoke ear is parallel to the.

floor. Place the protractor -so it is flush agail1st the
.slip yoke ear. Make·s~re ttl~ protractor is not resting

..against al'1Y' portion') 9f the :'driveshaft assembly.'
Recorq the angle re~dil1g.' Jf the engine angle'
reading 'differs from the specified' angle ,by 1 degree
or more, proceed .to Engine Angle adjustment and

, normalize<th.e' engi.rJe and 'transmission 'mounts.
'.- 'Refer to diagnosis'and testing.following this Section.

With the. Engine 'Angle at specifications, check the
driveshaft-: aii(:J":.·pinion~ngles. Refer to· angle'
specification~s:.f911Q~~ng this Section.

........ '" .oo ' .. '

.I y."
oo: .....:,.. ':!.,. ~4

NOTE: Wheh,~usirg a bubble (spirit i~vei) protr~cto~,.
" the angJes',.ar~ read frpm th~ 0 degree, frame~ angl~.
,: The 9Q Qegree.mark on the protractor is read as"the',

,;. ,!-' 0 :.deg.r~er·fr.ame angle. 'For·.exampl~, when ·'the
,:",', protractor .J~., plaq~d ,on ,~he~' 'cQ~mponent a~d the...·
.. protractor reads.85 degre~, the component angle is,
0' 'actually 5 ·degre~.. . ".r"':. :"' •

, (

:-, - .

... ,
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:15~60-10 , . .'~ ;.- Driveshaft-!-General,·Servic~
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DIAGNOSIS AND,TESTIN~ (Continued)
:,. .

~~<I (. f· ~. ~'"I •

.'
.. ;.

'i

. , :

.'.' t: ~F4567",1A

• :: ... .. ..... J ' ~.. t ~ ..

. .~'" ... ( ..

~ ,~: r. ;. :', • ;f4566-2A'~ ',:

. ....: ~' ,

• PINION ANGLE

"

.- ~

", ... . ~ '..

-', s

. ":-: ." ~

.REAR AXLE :
" COVER,,' :

. RETAININd,:
BOLTS' " I

.. 'Re,cord t~~ ,r~adin9. Qh~ck:'th~~Pini9~·Angl~ ,and)f
both! or;either-readi(l9 i~ not~:to·'SP~9ifica~~~n~,,:.refer '
to Drivesh~.ft .a~d;··, Pinion .Angl~_'J.\9justrpent'·~.· 7

, '-~ I ".J,.. ,,', ' ,." ,'t, '.! .. , ... :., ~ ,

" ~' . ~~" -.>.,.\;..:,~- ~ ': .,~ .; ': ..;, 0'

J ~"'.': •.". '~. '::• ~ t.· . ~ _t'" ." . ~f

;...•• f ...

'':, ~ ./ • .A._~' ~ ... ' ..

, DRIVESHAFT' ANGLE

.~'. . ."' .

- .": ... -~ ...

.-' ...... f

.. .~.

DRIVESHAFT'
. .TUBE

• J ~ "

',' NbTE:'.;PRbTRACTOffMUST BE FliJSH~' " ,/'
, '. --,' AGAINS! bAIVE~HAfTTU'BE

i. •••

;.~ ::. :'.. ; ."

~~Cf.

To che'ck,t~~Pi~i_oriAngle;place'the pro,racto'r'in
a vertical position:'so'it fSJlush' against two re'sr axle .'
c~ver 'retaining bolts. Rotate the 'protractor pubble'

, 'indicator so the.9,Q, degree marks -·align. with, the'
indexing'marks. Calibrate the bubble to the 'Iev~r"a .

"marking and read the pr:otractor.,For example, ,if the
protractor inO,ic'ates .~C,l_)·ea'qing, 9t 85 qegree" !he
Pinion. Angl~, J~ading is ,,5 d~gree. I Record . the
~e~.ding. If the reading is~'not to specifications, re!er
to "Driveshaft and Pinion Angl,e Ad~ustment. -

, ,

To' check the" ~p[ive~haf~' Angle, place the
. 'protractor on. any portion o( th~'driveshaft tube so

the, plane suiiace of., ,the. protractor 1S flush against
the bottom surface of the tube and parallel to the
'floor. " ~. ,':. "-'.~' , ". '

4.' .-Co ..

'6. ' Road test to ,vedfy,.re~ol,ution of condition. If
driveline angle,correction and driveline runoutl
balance proce,duJe~_.(refer t6Driveshaft
Balancirig-StrobEf'an'd'Transducer Method in
this Section) do '\n'ot. elirriinate the vibration
condition, the axle ring gear and'pinion g~arset
should be checked ~f.or:, backlash' -variation.
Rel110ve the 'axle69v.e:r'.;pl'at~,las d~scribed, in'
the ,appropriate ,Rear' Axle S,e·ction.· Measure.
ring gea~ backlash 'on thirty 'consecutive ring

. , gear teeth and note the variationbetw.een the
high anq low readings. If over O~1Omm -(0.004

,inch) replace the gearset as described in the
. appropriate ·Rear Axle Section.· '

",_., ,~... .... . , ~

.. ~ ~ . , :-':

E4972-1C
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'15-60-1·1 Driveshaft-General Service 15-60-11

: DIAGNC;>SIS AND TESTING (Continued)

_,Y1918-1C

.... 1.1.90mm, (15/32 INC~) .' "

, DIAMETE·R-2HOLES~ .........~--L

." ... If . :~il .
SELECT APPROPRIATE THICKNESS STOCK3·

OBTAIN PROPER DIMENSION AS INDICATED IN COPY. '

MATERIAL: HOT ROLLED LOW CARBON STEEL

CENTER SUPPORT 'SHIM 'DIMENSIONS

"'.' 196.88mm (7 ~/4 INCH)~',.. 11.11mm·
" ', .....' .~---168.27mm (6 5/81NCH) , '(9/16-

~ ...-~' INCH)'

22.2tmmf
• (7/8 IN~H~ ,." '~

38.10mm
(1 1/2 INCH)

.................. ~ '-- .....1.,____L.

Replace the- existing bolts with the, appropriate
length, 7/16-14 hex head bolts.

T'ighten 'bolts 'to ~51'~7.3 ,N
1

• m' (37-:S4 !t~lb).

Road test to verify resolution of condition.

If the drive away shudder cannot be serviced by
,shimming down the center- support bearing proceed
to the driveline angle checking and, 'service

'. ·pro~edure in the following -paragraphs.:

Coupling Shaft/Center Bearing ~lignment

· E-150-E-250-E-350 and F-150-F-25O-'
F-350-F-Super. Duty Vehicles with Two Piece
Driveshaft

Vehicle noise. and vibration can be caused by .. '
dislocated andlor f~iled center bearing.' rubber
insulator, con~aminated center bearing or excessive
cOl'Dpression of the, rubber insulator. .

'. The service for.'·.this conditi~n is as follows:

1. . Remove the, coupling shaft as~embly from the
~vehicle.

2. ' J?erform the following steps: ,

A. Re,move the support bra~:ket ano retainer.

B..Remove the rubber insulator.

. ,C. Press center'bearing assembly and bearing.
,.retainer qff t~e c'oupli~g ~haft.

,0.. Press the dust slir:'geroff the <?oupling shaft.,

3'.;. R~plac~ with,. 6ent~.r bearing assembiy kit
D9TZ-4800-A or equivalent in. all cases except
E4TZ-4800-A' for F-2S'O HD~ F-3S0 and F-$uper
Dl:Jty with MSHD transmission.

4. Re~ssernble the coupling shaft.

Two-Piece ,~briveshaft Service ,
The tw'o-piece driveshaft used in 'longer

wheelbase light truck models introduces some
special, consid,erations to diagnosis and testing. As
compared' with a "one-piece installation, the two
piece design includes a front, or "coupling" shaft, a
rubber-insulated 'frame-mounted center bearing, a
splined slip joint and an intermediate. universal joint
~t the front qf, the ,rear driveshaft.

Center Support Be,aring Shimming
Drive-away shudder is the pre~iominan't symptom

associated with driveline' angles condition Or:'l
F-1S0-F-2S0 vehicles with two piece driveshafts.
Aft~r eliminating coupling shaft phasing condition as
the possible c~use, drive away shudper can usually
be serviced by, shimming -down .the ,center support
'bearing in 1/4: inch incremen.ts ,using':shims, EOTA
4A209-AA, or equivalent ~.(ltil' t~e drive away
shudder is eliminated. Plate,stock'must be used to
maintain proper pr.eload, compressiof),oft,he' r.ubber
insulator.. ....' .' ' .:.. ,,', '

Driveline· Angle Correction

Engi~e 'Angle Adjustments
The, engine angle is adjusted by normalizing the

engine mounts. The engine'mounts are normalized
by operating the engine. until normal operating
temperat~re is obtained. Stop the engin.e and
loosen but 'DO NOT' 'REMOVE the. engine and
trans.mission mount fasteners. Operate the ef.'lgine
at.curb idle ~rid place·the transmission in Drive or
fir~t gear and then stop the engine. Tighten all
fasteners to the specified torque. Recheck the
engine angle, if the angle is still out of specificatio~,

place shims und,~r the tran~mission to rear
crossmembe'r mount until the specified angle is
obtained. ~If the. engine transmiss,ion angle is still out
of specific'ation, place shims under the transmission
to rear crossmember mount until the specified angle
is obtained. '

Coupling Shaft Al1gle Adjustment
Check coupling shaft angle (if so equipped) and

.a~just to specifi~ation' by shimming the center
suppqrt beaf;ing. Refer to center support Bearing
Shimming _in' the: Two Pie~e, Drivesh~ft Service,
portio~ of th~~ Section. " '

Driveshaf~a~d Pinion Angle Adjustment '
Check the driveshaft angle and adjust to

specifications by shimming between the rear springs
and th~ spring seats. ,

Adjust''fhe pinion ang.le· by placing tapere'd shims
between the springs and spring seats. On F-1S0, a
63.Smm (2 1/2 inch) wide shim (Part No. C3TZ
SA313-A or equivalent) is available for a 2 degree
change., On E-1Sq...and Bronco, a 63.Smm (2 1/2
.inch) , wide shim (Part No. C3TZ-5A313-E or
equivalent) is avail.able for a 3 degree change. On
E-250-E-3S0, F-250-F-3S,O, and F-Super Duty, a
76.2~m (3 inch) wide shim (Part NQ. C6TZ-5A313-B
or equivalent) is' available for ~ 3 degree change.
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.. '. .-

DIAGNOSIS AND TESTING (Continued) .

NOTE: First' install bearing in: rubber insulator and
press bearing, on shaft with the turned in lip toward
"the,dust,slinger (forward). The support bracket must
be installed with the deep flange rearward:

5. Reinstall tl:le" driveline' in't'lle vehicle' with the
, yokes pnaseq properly. "".

"6. ' ~~oad' test '~o verifY resolution of c0r:'diti.on~'

7. If vibration still,exists,'insert 1.19mm (1/16 inch)
,shims between ,support bracket and support
plate (on bolt ends of support bracket) to
reduce compression of the rubber insulator as', '
required. .' :'

Slip Yoke" Spline

E-15~E-350, F-15O-F-350 and F-Super Duty
Vehicles With Two Piece, Driveshaft

Vehicle noise and vibration· can be caused.'by a
seized' driveshaft" slip' yoke 'spline' resulting in the
rubber isolator being pulled out of t~e center be~ring
support. ., ,,.

The serv~ce resolution to minih,ize slip yo~e splir)e
contamination and ultimate',seizure is as follows:"

..... • • ·:':v. • • ~ ••• " .-"'.' , •

1. ' 'Disconnect the driveshaft from the rear axle
'Y9ke and r~m~ve it from' the truck. . ,

2. 'Glean the, male spUn'es of the 'couplin'g' shaft
using care not, tb damage the plastic coating.
Fine abrasive cloth may be, required to, dress
and polish the male spline. Remove all
hardened grease deposits, dirt,. or rust. Inspect
for worn or galled splines. The plastic coating .

, on the stub spline must not be removed.
'ReplaCE) coupling shaft if necessary. '

3. Clean~'ahd inspect the female splines of the 'slip
yoke~ removing any hardened grease 'deposits,
dirt or rust. Inspect splines for wor:n or"galled
,conditions, replace slip' yoke if necessary.

.. ~ . ~ , .

4. " Apply a coating of Long, Life lubricant C1 AZ
;l9590-BA'(ESA-M1C75-B)or equivalent to the

,entire splined stub end of the\' coupling shaft
assembly prior ,to the assembling oJ ·the
driveshaft to the coupling shaft.' ,

5. Using' a ,clean 16n'g handle (stencil type) brush
apply Long Life Lubricant, C1 AZ-19590-BA
(ESA-M1 C75-B) or equivalent spread, evenly on
all the female splines of the, slip yoke. The
spline joint m'~st slide freely by hand.

6. Asserilble"the'driveshaft to t~e coupling,shaft
with .the~ yok~s phased properly. Attach
driveshaft to rear axle yoke.

,7., ,Using, a hand type grease gun, "lubricate the
qriv~shaft slip yoke thr9ugh th~ zerk.fitting·with
Lon9'~: Lif~ ,Lub~ica,nt CtAZ~19590-BA':'(ESA-
~1.C?,?-Bror egui,vale~t. ~' '-

:'.

Rear Axle Companion Flange Runout
Check

1.' Raise the vehicle on a hoist that supports the
rear axles (twin-post hoist).

2,. >" Remove 'the driveshaft assembly (Section
15-61 Dri~eshaft-=:-~ingle Type U-Jo~ht).·

'3: Check the companion flange for'dam'age to the
universal joint ·bearing locating lugs. If the lugs
are: shaved· (worn) or damaged,' replace the '
flange.:'~ .' " , .. , .',

'4. 'The compan'ion fi:~nge run~Lit is che~ked with a
dial indicato·,. with 25.40mm, (1.000 inch)
minimum travel, and a cup-shapE;ld dial indicator

" adap~er TOOL-6565-AB or equivalent. To
fabricate the c~ecking tool,. modify a universal
joint assembly by removing two bearing c~ps

that are opposite each other, and cutting or
grinding off one of the ,universal joint bearing
flanges: -

5. In~tall" thecup~shaped adapter on the,~ dial 
indicator stem. Install the dial indicator on the
'pinion nose. Position the indicator to allow' an
indication at the ends of the universal joint
bearing cups and the remaining exposed
journal of the, cro,ss-shaft.' '

. ', ...' .
'p'-, "

RANGE BEARING CUP
'" RU~UT

. ;

, ~ .

E7144·1C·

'6. Turn the companion:' flange so that the
r

'dial
indicaotor cup-type' adapter rests' on the:,
'machin'ed surface of the bearing cu·p. Rotate

. the, companion flange side-to-side· slightly to
obtain a reading:i'ndicating that the' be'aring'cup

: ,< 'surface is perpendicular to the adapter. 'This will
" . "be the' :point'~at whi€h the', dial indicator cup is

closest' to, ~ the :' center of "companion flange
rotation. It.'is 'al$o the 'point at which the dial

.indicator hand :"will' 'reverse 'direction as the
cc:>mpani,c;>n flange is t~rnirig. '
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DIAGNOSIS AND TF;STING (Continued)

E7145..1A

• '';t.

, ..
. 7. Carefully .retract the dial indicator stem and journal under the d~al indicatoradapter~'~Rock

rotate the companion flange 180 degrees to.' ~he cro.ss-·sraft f~re and. ~ft and the compa~~on
position, the·machineq. surface' of the, opposite ' flange sjde~to-.side ,to .est~blish the. 'point .. at
-universal bearing ,und~r the dial indicator which the' indicator hand reverses 'direction~

adapter tool. Again, slightly rotate the' flange' This will determine the driveshaft universal
side-to-side to .posiJi·on the .b.e.a·r·i,ng... · ," ;"i .' '.' -.cross-shaft runout. Reqord this reading.
·per~endi9~I~r. to .th~··dial' in~jcc,ltot .ad~pter'~::f·'~.:··',,: 9... ', "'Repeat Steps 5 through. 8 -at :Iea~t three times
Ag~ln, t~I.~.IS th~ 1?9.lqt ~~.~t~ucb ttJe I.D~:h~atC?r,.~~.:_. arid average the indicator readings.obtained~.
h~nd wlJIr.eve,rse dlreqtlon a~ the flange -IS;) ~. ,. ,'" '
rotat~d. Record the flange bearing cup runout CROSS.SHAFT RUNOUT CHECK
reading'obtained:f-rom'the indicator. .-

: Ro.tat~._ th~ qompani,on flange r90 degrees .and, ,". ~I _

"position the cial i~q!9ato.r'ag~p~er 'on ~he machio~d·,' ',' . . I,'

end of the exposed·Journal. Be sure the end surface
,,: of th.e, journal Js perpE3.Odicular ':to ;the adapter. This
: requires that the crp$s7shaft. be moved fore and. aft
,.on the flange'b~aring €ups.. N()t.e the .point at which,
the indicator hand ,rev~rses'directio,h.

, R,o,tate the flange ass~mbly·'.side-to-side until ttJe .. ~. ,~,.
: cross-shaft is 'p:erp~~ndicu~ar ·t9, the"pini,on shaft ~xis; ~
. and the indicator' hand"reverses direction. Zero.the ;
dial indi~ator and': ch~9k th~ ,;zero ;pointag~ifl by:·, .. ·· ,. i' > "

. sligh~ly ;moving Jhe ~ro~~-sha~ fore and .aft; then,
rotate ·t~e ~prnpaDio,n .flang~ from side-to-si~e.

~ 8. With the ,fndi,G~tor a~ ~~ro,,: carefully retract ~~·e ...., .. ': ',', W.ITH MAGNETIC
dial stem arid rotate' ·the flan'ge 180 degrees:" .... . ~ .' ',BASE-D78P-4201-B

Rotate. the cross=:shaft 180 d,egree~ on. the". ,i", ',' ,.' ': '.. !-

flang~ 'bearing ,cups tel' positio'n ,the 'e~pos~d

,;

, 10. To determine ,the' total·:,(colJ1bined) companion' ,'.
, flange ruriout~' i.iseithe combined runout guide.

r. With ~r)I')~.i~at~~,0:~~~3·:i~.9.~ !'ange be:ari~g qup",;':=," ' ..

.. " .......... ~ < , ..
, .' ~

;~ .... ......
Orl_it·:Unlnn.I'·cro.·sillft RUnout~ lnell

., ...:

',.
"

.: .... ~: ~
,',..' ... :;:., ,

~ " t'
" ."

\ F1lnge BeIMI 0;;001 0.003' .. .,o.ooc~ >':0•• 0.006 ~, 0.001 '0.001 :. . '0;010 0.011 ~ '·0.012o.GOO ;' 0.002 0.007 '
Cup Runout - - - -. - - '-

" '; ..
'~".~ q.09O. ':~:~ ,'rO.99Q 0,.00,1 ,0:002,',' .. '0.003 0.004 0.005 0:006 ,0:007'; '.'0.008 ';" 0.009 ' . O~010 0.011 0.01,2,

: .,0.001, ,0.'001 .9:0013 '0.0022 q.0032 0.~2
.., 0.0051 ::0.0061'.- Q.007( 0:'0081 ':·0:0091 .0:0010 "0.011 0.012

• ~~' r I. '
0.0082 . "-O~0092 '0.0101 .:' 0.0111 . ~ 0.01210.002 0:002 '0.0022' 0.OQ27 0:0037 0.0045 .. 0.0053' 0.0062 ' 0.0072:"

'f

:0~0104 '. 0:0113 0.0123"0.003 ',-'0.003'-' 0.0032 ,'0.0036' 0.0042 0.005 0.0058 0.0067, 0.0077 .0.0085 0.0094
~

0.004 O..~.: 0.0042 ' OJ)945 0.005,.. 0.9057 ,0.0064 .0.:00,72 : 0.0081' 0.009 0.0097 0~0107 . 0.0116 0:0126

0.005 0:005' 'O~oOs'l 0.0053 0.0058 0.0063 . 0.0071 0:()O78 .Q.0087- 0.0094 -0.0102 0.0111 : 0.01? 0.013

,'0.006 ,- 0.006 0.0061 0;0062 ... 0.0068 . 0.Q072... 0.0078 . ,.0.0085 0.0092 . ,'0.010
~

. 0.0108 .0.0116 0.124 ... 0.0134

0.007. 0.001' ' ,0.0071 0.0073 ' 0.0075 0.0081 ' 0.0087 .0.0093 0.0099 0.0103 0,0114 ' 0~0122 0.013 0.0138

0.008 0.008 ,0;0081 0.0082 0.0087 0.009 0.0094 0.010. 0.0104 ' 0.011 6.012 0.0128 0.0135 0.9144

0.009 0.009 0.0091 0.0092 0.0094 0.0097 0.102 0,108 0:0114 0.012 0.0127 0.0134 0.0141 0.015

0.010 0.010 0.010 0.0101 0.0104 0.0107 0.0111 '0.0116 0.0122 0.0128 0.0134 0.0141 0.0148 .0.0156,

0.011 0.011 0'.011 ' 0.0111 0.0113 0.0116 0.012 0.0124 0.013 0.0135 0.0141 0.0148 0.0154 0.0162

0.012 0.012 0.012 0.0121 0.0123 0.0126 0.013 0.0134 0.0138 ,0.0144 0.015 0.0156 . 0.0162 0.0169

The total (combined) companionflange runout is located in the sQuarewhere the columns containing the flange bearing cup runout and universal cross shaft runout readings intersect.

CE3683-2A

11. If. the reading obtained in Step 10 e'xceeds
,specifications, ~e-position the companion
flange 180 degrees on .the pinion shaft and
repeat Steps '1 through 11: " ,

12. If the repe.at read'i,ngs still exceed
spec.ifications; re-position ·the flange an
additional.90 d~grees on th'e .. pinion shaft and
check the run,~ut .(Steps4 :through 10).' '

13. If the r~nout is ,still exceSSive', replace' the
.companion flange and check the runout. If
necessary, rotate the new flange on the pinion
shelft until an acc'eptable runout is obtained.

If excessive runout is still evident alter
replacement of the companion flange, replace the
ring gear and pinion 'and repeat the above checks
until the runout is within specifications.

DAVE GRAHAM INC. - 2012 
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.15-60-14 Driveshaft:Gen~ral S~~vice"

OIAG~OSIS 'AND .TESTIN.G (~ontiriued)

.- f \. ~ .

, .. RESOLUTION

\ ...:..

• "f" ,~;. ... .' .. I

:.,~ '"

~:,' .': ~ ~':' , ,'. :). ", , ~ "

Diagnosis', G,uides t • " ., , ,

Tht=; 'diagnosis'guides, in th'js, SeC,ti9t:l can ,be used
\.Yhen·' diagnosing driveshaft condit.ion~~. .. .. ' '}" '

• • • ' '. #- •

Driveline Concerns 1. Rea~ spring U~bolt Iq<?se'. ' , ,.,,:, '. -'.1. :R'etighten Ulbolts" an~ drivesh,aft.
• ~ ,.... • '.' ~ • '.,,' • ''7.' .- • .., '

.2. U-joint worn or'improperly installed. 2. Install oi'repiace. U~joint ..' .,

'3. Coupling shaft center 's~pport_'~' _ ,,'3.-'Correctly_·install bearing anc{
., bearing' improperly inst~I.led. " , , , ", 'rapl,ace if.'~a~~g~. .." ,

4.. Excessive runoutor damaged":,"", :, .4.' ':~otate fl.lrige, 180 degrees and'
U-joint. '. :' :"; -.' '~.!,: install ...·RechElck, and if'not .

• ,\ ' ; ,' .• , '<."", ,,;: acceptable; replace flanges and/or.
:~ '" .• :' " ~ .1',~ LJ-joilitand repair as required~ '~

a. ;... " '.

5. Excessive 'Iateral and 'radial 'tir~' '., "... I . ,'5. ·.:Refet: to" Section 11-01', Generaf
.and wheel runout. , '. :,,>.: " Wheel. and Tire Service. '

.' • • :. I .. :. ,. :' "' • Is ~ , •

6. Excessive driVeshatt tunoat: 6...'Replace','driveshaft or' rotate
~-' ., .." drlvesha:tt 180 degrees and check

: for out-of-balance condition. ,'. ,

7. Dnvesh~ft out-of-~ala?Ce. " .,'; {, Re~al~~C~:~riv~sl1aft:
:' s'.·· Driveline and pinion angles 6dt?of:'",'-: ~~.' Adjust' to. $pecifications~
, . specification. ,', "., "'. J : ,.,j"... -',

:. r. ~ l.,,'·~'. • . "'.

"9. Binding, damaged <?r galled spline~'" 9. CheCk transmis~ion for proper
~ . on'"slip yoke., ,. ':. '. '. ',.' . :,'r.ubricant,'and,·,cl.eanan,d.'lap' ,.,

.; '~':. \", : ~ ·.;splines.~,lubricate splines with
"" '\ . 'C1.~"19590..BA'(ESA-M1C75-B).

Noise on Driv~:or Co'as!' " 1'. Improper 'driveline 'anglesor .,- .. : ~ ..' " t.::,' Adjust"d(correct a$ ,required.
. phasing.,: ,.' ~.. ,;'.-., .' '. '," '.

,L~ud clun,k in .tne,Qriv~line._'!Vhen ,'; 1~, L60seof':w6;rri driveshaft, .1., Inspe'e;:t" repair, 'replace "as,
',shifting from reverse, tp forWard. . " .., ~mPonents,'cPt:rp~nio~,ffang~' ~l. ". ':~' ,',~, ..required: .,' . . ,.:' ~ .

, . . . , .--: , ,,' '. a~ach.ing n,ut be~o~ specifications.~, , " ' ,. , '- ~'.:~ ,

, Lubricant leaking frorJl the"front' ~Ie -". \~.1,: Plasti,c"st;lipping' plug ~a'y have': '".1.' .Rem~v~"the~l~ vent tUbe,~rid .
housing pinion seal,.axle"seal$"or', . : .::" ~en.leffin.side the ~Ie vent tU,be.·: /.. remove.,the'wtliteplastic'plug from
'support ,a~m ~o hO!Jsing..>. ' ' : ' .'. ,,'; ~., tli'e:erjd ofthe~~vent tube~ "

.. .. ., .2: Dirt Qi<otherdebris i(;'blocking;' .~~ ~I~~nventt~be. " .
'... ., . , ·vent.'·:· '", ., . ..... l' ';,"

J, :'" .'.'

CE8526-2A·
. ',,4. '. .~ .... "

\.-.' ;

'\..:..

-,'

•• ';'\ f .J ...~
"r .- .,"

, .. )

... .~.

.. .",:..' , '; ~'. ' .' ~: .
~ ;.. r, ... :.",. ~ t" ... : ,.,. ..

.. :~ .

~ r '. " ~.~

.. , .....
Oo(..~ ,l;. .:,.! '.,

" .
.. .~. ' ~ -: '

~ ,
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"" . 15-60-15 Drivesbaft~eneral~Service 15-60-15"

OIAGN9~#IS "NO TE~TING (~ontinued)

·,TEST·STEP RESULT , ~

.~ t . ...

,ACTION'TO TAKI; ,

,;-"

".

, ,'., ;:, The' f9'lowingproced~r~should ~used" t~ isolate'part
. -'.- .·~·.#Qr parts .~using con~rr:' when".a vibr~tion condition .

, , . '. ~":, eXi~~ which is ~hought to be caused by driveline ' .
'~ compon~nts.:" '.' /_,' \ ~ ,~,

.', ~. Road t&st vehicle to determine critical vibration
" ~~.:." ~. :,1 " 'poilits~ ,'Note' road speed, engine RPM, and shift

.-, ": ',' ,: , lever'positions at Which vibration' occurs.. :'... ' " . "

". \.. Stop'.veh'icle. ancfrun engine with clutch 'depressed :
, ,'>C. .~hrougti .cr~ical speed ranges noted above. ,

2.0' ,J .TRANSMISSIO~ -CHECK

,". 'W~h transmission' in neutral and clut~h engaged;
~ "run engi,ne through critical speed ranges and note If

. ,".' any excess.ve vibration is appar~nt.
, .,••. " ~-:. --:. i,~" •• ~. . '.' .' , ••

3.0 JTRA.~SMISSIO~ ALIGNMENT

.@~ .If exce~iV~ Vibrati~~ is .
.: prese,,:,t, correc~ engine

# or clutch cOndition '
'~using vibrat'ion.

®~ STOP..

'@.~ GOto3.··

"

... '~":~Chee;k;fansmi~orito ci~c~ hOuSi~ alignment.
, . r....... . '.. .

Align. transmission' 'and
clutch, housing.,

.pr:ives~~ft ·Q~ianci~g;. .
·,Vibration or shudder which is noticeable either on .
fast acceleration, when coasting, or when u~ing the

, engine"for brakir;lg, may be caused by the rear axle
housin'g' being ",Ioose on t~e, rear susp'ension,
improp'er tire balance, ~mprbper driveline
installati,on, or ,driv~line balance.

'11' driveshaft components are repl'aced and shaft
vibration is,. en,~ountered after installation,·

. /,;." ~: ..' ,".,

}'.
,.....;~

.\ ...~

• ""'to

disconnect the ~h~ft and remove the' slip yoke.
Rotate the slip yoke 180 degrees; then, reconnect·
the shaft to the slip yoke and'reinstaH .in vehicle. If
the vi'bration persists, disconnect the shaft at the
rear axle companion flange. Rotate ,the companion
flange 180 degr.ees and reconnect. the shaft to the '
flange.. .'-, ... ' , '

..
.t _ ~........

.•.. I
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-,15-60~16 '°,.15·60-,16 .'~ . ~~:

ADJUSTMENT~ (Continued) t.. ~'. t,·

~---~---- --. r'/ :.~ ........~ -...

~,~, .
¥ .• " .... ".,'

. .~
...,f ...

"? .: .,' •., ,' ... - \. ......

. '.~: """'. -.: '". . ~ , ,:,

- ~...'

·r' ..

..-6." ..Install: two ." screw-type hose·' clamps:~, on:': .the~·'·
driveshaft, so that their ~heads ·are located 180 ;
'degrees,'from the chalk.'rn~rk, ,stB:ttJpg.·~t.-the "
pinion ·yok.e, end, of th~ driveshctft. .Tighten -the.

. : :~I.artlps~, ~<,' ...> - . :.~.. /.., .
" '!"." :-.~,,'. ~.-{. f • J . .. ~,''':

. :"'.: .. ~~t·;.' t·;

~-------~~----------------~------i ",.'

- ..~.. '..

If, r6tating the driveshaft180 :degrees doe;.. not... , ." " 5. .'wtth the ~transniission in gea~, run'the','v~h.icJe
eliminate .vibration, the driveshaJrmay be.balahced,~ ..' ;"', -~, with. the driveshaft. rotaU.il9 at, a, .sp.eed9~e.te(.
USil')g~ th,e following 'procedure: " , . speed of 64.:.80'· km.. {40-50 miles); have. an

. 1. .R~i~~ the ~ehicle '~n '~"twin-post hoist so' thaf '. ~;. '. assistant' carefUlly 'l?rin'g'; a, c::rayqn" pieC;e~. of
b f I

· . . .. ,. . ....... chal~f ..:·or.. colored,..penc.il .up.Until it just· ba~eJy'
. oth . the l

~~nt and ....re~r. ax ~s are· sa!ely contacts' the.rear..end,ceriter'·arid front end 'of..
: : s~pported.:wlth ,all wh~~ls fre.e. to rotate. .'.. ., the driveshaft. The:chalk' marks'will indicate the .

"'2... R~r)lOY~ th~ i~ar .w"heels a~d tires. Reinstall lug' . : ..'.~< :. :.. ~eayy .si~e.·of ..~h~· ;~~~Ye.sha!t. :U~e:'cal:Jtion when ..
.. nuts"to retain brake drums o'r rotors.. . . .. ',' ~ 'checking the dnves~af,t·near the :balance, ".

. ~ ",::.~, '.: .....: :,.; ......:'.' .... . . . :' \,' .;. . " weights to' preve'1t injury to the hands~ "
. '3. With the transmission In gear, Increase the· '" _." ~~ ~.. ".' j. ~ ••~~ I:. " ' . ,_, '",'

vehicle spee'd·. to the maximum vibration leveL
Note and record the. speed .of, this vibration
period as a·-ba~eline.~peed. . . .-

. 4. Check: the .at~~ctime~t ~f; ~II V-joint bearing
caps of the'driveshaft to the trarismis~ibn yoke'

.for-.. improper installation or. .damaged.- U-joint .\'
. bearing cap locating lugs:, All yokes with wor~, .'

'.: $~aved, or' damaged 10,9ating lugs must be ~ ~
. replaced.' '. ',,:' " ", •

,.. \ '..• \r" ., "";, • ~
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ADJUSTMENTS' (~oniinued) .

.Drive,shaft~eneral Service

; .

.' 1·5-.60-17

. .
·f. [7,.. ,· .Run '"the vehicle ·~up ...tO.':.·the b~seline speed. If

", "~.~ . ::~,: ·;vib·ratio~ ·:;is· "still eviqenced, rotate th~ .rclamp~
. ·.~·:,.approximatel'y· 45.· .degrees ~'away: from, each

:. ~__ .. oth'er"'and. test ·for :correction.:of :vibration.>.' ~.

. '. ,: 'QAU,TION:T9preve.nt ov~ih~at~·ri~:. cjo:.not run
. ~..~ 'ttle\t~hicle on ;the: hoist for 'a'o ~xtended period.

• . '.~' ~ f • • • ' ....' ... a ). " '1 •• . ..' •

. , . 8::; ~,·;'I{ neceSS'arY: ;.c'o'nt,irl'ue.: tq : rotate the clamps
, ~:~ apart in' s'm'allerJiJicrements Until:'the vibration is

ellminatea ':or .,be'gifls:tb ';b'e t$ducect ' .'
. ~: _..-: ~~ .,~it .:;'.: .'. ~t.. 'c' " ~ .• ~ .: • 1;" .~" ".. : i- .••. " ":_" '," ~ .! , ':~ •••

9., If..' .the vibration is not completely ~lirninated,

.. ' . ' " 'repeat· the for~g6_ing procedur~.anq .oal~nc.~
• E': ~:;? .~.~ '- the front-:;'end of ~the. driveshaJt, cheCking for

, .~ ..\~ ;',:t ~lih'inatioJ'" or~ re'duct~on -in~'the"'vibratidn leveL
. ~,: :1'(i.'~eih;tall~ ~h~els ~nltirei.;r·, " ,,:< ':'{ <

.".< ':1;:.' 8em6v~1t~e;.v~hi~lefr6ri,·~~he.·hOi~t·androad·
.;. ,;; ': ' t~:~t~". :'.,,' ...~:~~~'" ~.".~'.~. ....:.. <..::,' '~, ~~-'.~ I _', ,',-

• :~ "-'.(; ~::t '- c" '.,. " .~:?

, ~.~ ..:, .~' -; :.";" ;-ROTATINGC~AMPS ',,).

~;. '. :' .i-~ ': :' . '.C~~LK- ·~i~f3.K . ' :~;~1".-
" ::.-. \~ ',.' "'~-i/" ~.-, • " :

~ -\':"

. .
.. '

, Alternate In Vehicle Driveshaft Ba'lan'cing
.Procedure .

Rotunda Dynamic Wheel f;Jalancer (MQdel OQ6-
'01400) or Equivalent Equipment' .'

1. Road Test-Evaluate arid recqrd'road speed at
,:which vibration occurs. .

'2. Raise vehicle on afr.ame con'tact hoist. R·emove
. the wheels and tires. Reinstalllug,nuts to retain

brake drums. Re-evaluate," by $tarting the
e,ngin~', engaging the' t~ansmission' and
~ccelerating ~o ,the indicated speeds .at which
the vibration. was' mo·st. severe during the road
test. , Suspending ,the re'ar axle niak~s the
q~iveline moresen~itive.to vibrat~on.. '. ¥ ,

·3~·· Disponnect the drivesha~t from'the companion.
flange. Rotate~the qriveshaft 180' degrees from
~ts original. position ~.nd re-ins~~n.·. Repeat
evaluation per Step 2 above. - . .

NOTE: In~ sO,me'; cases, rot~ting the driveshaft 180
..degre~~ rrl?lY -decrease, the' vibra~ion to an
acceptable:·leve~. However, if. th~ vibration level is
increased, ,,·'-'install the driveshaft·, in 'its original
position' 'and'pro~eed to Step 4.

; 4. '~A:':"vehicle" ~is "m'c)re 'sens'itiv'e to' excessive.
',imbalance and/or runout at the.rearward end of

.. th,a' :drivest)'aft~ therefqre,. i"ocate the heavy side
of the driveshafl,by th~ use of the strope light
and transducer, as follows:

.Sc~ibe .a~ axial dh~lk line (at any radial location)
approximately 101.,6 mm (4 inGhes) long .at th~ rear
of the driveshaft.·. Locate the transducer o'n the
bottom side of th~ carrier,and secure it in place. Run' .
thee.ngin~ and driveline at.the worst vibration speed
noted and visually note the Ros~tion of the chalk line
by use of the strobe light. This ,provides a st~rting

point for the initial location of 't~e ~Iamps.

~HALK LINE
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15·60·18 ' Driveshaft-General S.rvi~e "'15·60~·18

~DJUSTM~N~,S(Continued) ..'

-:.,'

LOCATING TRANSDUCER"\

,''';- . :-- (::'.:,~. "

~ .
"

' ...'

" .

-.- ."'l." ...-,:...

7.. "Run th~ engine and'driveline through the'spe,ed
f 'rahge~ Itno vibration:ls felt, :remove the lug nuts,. "

. "in~tall the wheels and.-,tires and, reinstaH 't~e lug "
'. ,.;nuts in ·the correct position and proceed to Step .
. ·~.. Howeyer,. if any vibration still- exists, the '. ...
. c6mbined' weighf 'of the tWo hose 'clamp,heads
. 'iti'ay '''b'e~~''in;': e~cess. To~'reduce' this~"excess, '

~ " ,Weight, rota~~ th~ qla,rt:lpt'!eads aw~y·~r.olil.e~c.h .. '
: other appro?cimately ,15qegrees ,(on~ ~ac~ way

from·the qrigi.nal positiQn)~:Rur:l tt:l~,,~ngi,J;le and,
drivelineand 'note if the vibration has, been

" 'reduced:: ': ~,r>': ... I'#~" " .. :",'.; '.~ ..

CAutiON:' ;D~::il~t.' ru~, 'the' engi~e ~w,iththe
tf:a~smis.!~n ~ngagect on t~e hoist for e~~ended
periods due to .the ~danger of overheating t~•. ~

, engine ~nd/Qr transmis$ion;' "," :.,t, . ' ','

, "'8. ,CO'ntinue tor~t~t~: the -6Iamj:r 'he~ds' ~part' in :
smaller angular increments until the vehicle feel _'

·of ,balan~e '(vibration) is' best~At this point,
install. the 'wheels' and>~ire,s" per Step 7 above
and road test- the, vehicle· to determine the

.. ,actual degree of 'improvement. If satisfac~or.y.
" improvement has -been' obtained, proceed·with
Step.9. If 119·Jl11prOvement. has' been obtained,
the, clamps. mu~t ,be,' removed, .and diagnos~s'
should 'be re-directed to other areas,' such 'as

. '-wh.eels~' tire~, driveline angle, and companion
. flange runout. For additional informatio~' refer to

·',Diagnosis and Testing in this Section.;"

9. When' the' vehicle has' been corrected' to ··a
, s:atisfactory level, as determined by a road test
·evaluation, tighten the, clamps securely..'Clean
. th9r'oughly wit~ ,lacquer thi.nner,' arid spr~y ,the
·clamps with. a commercially, available' black
paint' for a finistied appearanc'e. ~ 4 :'

-;- .

. ~ " ';,"

E6106-1A

, E2724-18

... _\;

1-" " .....~"t ,','" ....

l~--------------TRANSDUCER

"-;"

~ .'

., .
. " '""...

TRANSDUCE~---- ......~·.'~JI

5.,' .Stop.' the engine and rotate the driveshaft so
, that the chalk-line is in the same',Iocatioli as it '

, was .noted ·.und~r the strob-e .light. .'

6. " Install two (stainles's steel) ho~~ clamps on the
.'~ -:. driveshaft., Position . the clamp heads 180

degrees" from the"trarisducer! and tighten ·the
,clamps~ " " 'J '

.' ... . ~~ '.
, .

I'

"..~ .

• • ~ ,.... ~ I ••_ , -4

-' . :. ~.

, ~

I

!. _, .it· .

'. ..,' j ~

• ~.. '.. • .4
-.

, . ,

. ..' ,. ~ ~ '. ". ...

, f' . '.' .
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'~1,5·60·19 Driveshaft~General .Service
, ,

15·60·1~

SPECIFICATIO"'~

Engine Angle

Part Time

,Transfer Case

Part-Time

Transfer Case

'All ~

··T;ansmissio~ ':'~_

All Engines

Engine't"

•.' 1'-'

.:.' "~04'~, -,' All' Engine~

Model' ,',,:,~;'," ," Wheelbase,

. ,Bronco 104':

.E~GINEANGLE TO HORIZONTAL~ BRONCQ.

.' FRONT D~llV~'SHAFT AN~E~TO HORI~ONl'AL ~Bf~ONCO
M~~I ' "'"Wh~lbise . Engine, ':- -.

--' " " . ,~ ". Empty ~,ar

.' ' . ' Ride Height-
Mod I " WI' Ib . E' . ' < .'. A~I' T ' ..' .Spring, Rating , T 'fCC b L' d E Axle to .

e ,; ee ~se , nglne ..~: ' . I. e ,':. ,.' ranslIllSSJon . at Pad (Lbsl: . rans er ase ur oa mpty Frame 1>.
.. " ,..' ..

" .,' ~. ~ .. ' , . . Inch mm

104: , .. 4',9L,' :;' 3.55 cs" . ' 16~O ~'. Part Time 11 0 6.31 160

: ',:' Bronco :. ·1.Q4, :.".5'0l!.5.~L ~.50. ~4/q6 Hi50, . P~rt Time 12-1i4°· 6~31 160
"I, "10~:::~:~~:' ,,'5.0L· 3.55 ':'1\90 1650 ~"':::FartTime .11-1140 6:31 160

_ '104 ...._ . 5.0L ,4.11 " AGD 165b _ .:...•, ·.,~a~ Time' '12-'1/2° 6.31 160

CE3675-2G,

10-3/40
-..

2-3!4~

. Curb Load Empty -'

Front Axle Pinion, Angle

E3TA-ANA" .

Spring Part No. 5560

, Part Time. ':

Transfer Cas~'

Bronco"

.MOdel

Model .Spring' Capa~ity,' at Pad '

Bronco 1650#

FRONT'AXLE PINION 'ANGLE TO .HORIZONTAl.....;. B~.o'NCO.,

CD Measure' the'emply rear pxle ride h~jght (axle to frame)' between"the.axle tube and the'lower'f1ange on the frame as shown inthe illustration.. ',;.., ":'.~.. '. .:,. .... ..",. '. b: E .E'MPTY REAR ~~E HEIGHT DI¥ENSIO~.

. REAR AXLET~BE:~ ra
R~AR AXLE PINION ANGLE TCrHORIZONTAL' ~'BRONCO

.' coUPUNG SHAFT ANGLES TO HORlZo,4TAL AT CURB.LOAD EMPTY - E-150, E-250, E-350

~
Model, .mm' Inch'" Engine ,~. ,Axle Ratio Transmission Angle

·M3

E-l50

,E-250 U/8sOO "

E..350 .. ':

'E-350

. 3505 ..

·3505

4013

447Q·

.138 ,

138 .

158

176 ..

4.9L 3.50

4.9L 3.55

4.9L 3.73

·'5.0L 3.,7~.

.4.9L 4.10

c'S.8L: 3.54/4.10
,~

6.9L. 3.54/4.10"

. 7.SL. 3.07/3;54/4.10

6.9L
3.54/4;10

?5L

'M400'
.C6 ','

AOD

AOD,

C6 '

C6

5-3/40

CE5836-2B
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',1"5-60-20 Drive,shaft~e'neral. Service 15-60-'20

'SPECIFICATIONS (Continued)

. .' .

,~ AXLE PINION ANGLES TO H~ONTAL - E·150, E·250, .E-350

Angle.. Model
, WIIeeIbII8'" " ' '

mm Inch Lbs. - (Kg)
Sprtng' .. ~ ' .. ~'',~u_' ..............~~.r-. .' __CU_rb_·-.,'L08dr-·_'_E.....m..;..PIY-..'~,'--.,,.-----I

~ No~ (~) . 'R~ ". ····Angle; '0' 'Ratto-

'. 4-1/4°

4-1/2°

·E1TA~ACA . ' . 3.55 " .' -5°'0'. ~ 3.00/3.50 .

, EfTA-ADA 3.55, ' 5° 3.00/3.50

.' E1TA~AEA' \, 3~55 0' ~ ',,: 6-1/20. ..:, "3.00/3.50- ...

E1TA-AFA' ," 3.55, - 6.-1/2° 3.00/3.50

764::....

566 ..
658

658

" .... 566···1250'

1450

'.1750

:1250

1'450

':, ·138·~·:._ .. "
t------+-------1r----------~+_'_--____4t___--__+----___fo---__I

'3150'" .- 0 .124'.'

,,3505., '~-150

, E-15O,

'SO ','-'

1'4~1/2 "

4-3/4° :

: D9TA-HA .' 3.54/3.73

, E4UA-R,A . ·'3.07/3.54/4.1Q;

O' !'~ '-'E6TA~BVA ' '. 'r- ~3.07j.3.54/4.10,i.

.'~ .r,pgjA_LA·' ,:.'< I ' ;3.07/3.54/4.10~

952 ,."L

82~": ..

1072

1224"'

,1292 

, ,1338

182S

'1685

·2365 ;

'1756 "

. '2700.

,,~: .. ,
. 138

35OS" .

350S

E-35(f:

.. 'j:

"E-25O" :

,.' .»!.',

E-350

,4013

4470

... 1'-" \0 ::

158.....:
176- ,

·3300 "

3300 1496 :

E1TA~ALA:' .' 3.07/3.54/4.10

E1TA-ALA ' -, 3.54/4:10

CE6462·2A'

,. ·1.

") .'

-,
.':'.."

'.." ... ·,t .~ T,.f 'k...,:. ;~l:.-:_~ .. ~:.~

... _ of. ".' ".,.J'"'; "'~'."•• "

. r"." #- •

.-. ':: ;..... - .~

, ,'1(.' ,.,~ \
'.. ,,' .. _.

~

j. -~

.1:

-. f:: ..
•• -:' ~ ~ 4>f ' ....~.

, .- . ..~

1-'_ _#

. d'': }?,
t

. ~i~ 4 -...... - -

. ' .. "

'#. "

';-~ '. ~~. ... .. \ '

. l

\
_oJ ..__ ....

. ~ ; .' ~ "U"~ .~'

'), ..~' .. .'
- ).of .~ ~ : :}
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15-60-21 '

SPECIFICATIONS (Continued) ,

Driveshaf,t-General Service 15-60-21

DRIVESHAFT ANGLES TO HORIZONTAL AT CURB LOAD EMPTY - E150, E250, E350

Empty Rear

MOdel
Wheelbase

Engln,e
. , Rear Transmission Spring..Rating Curb 'Load Ride Height

Axle at Pad (Lbs) Empty Angle (Axle to ,Frame) CD., "

mm Inch , Inch mm

E·t50 3150 124 4.9L 3.00 M3 1250 6° 5.08 129
5.8L 3.50 M40D 1450 6-1/2° 5.60' 142

C6
1685 6-1/2° 6.7? 171

"
.. '

., 1750 jo. 5.74 -146

E-l50 3150 ·124 4.9L 3.55 AOO 1250 4-3/4° 5.08 129
5.0L 1450 5-1/4° 5.60 142".j

"

1685 ..- 5-1/2° 6.72 171 '
. , : 1750 5-3/4° 5.74 146

E-15O 3505 138 4.9L 3.00 M3 1250 ' ' . '4-1/2° 5.08 129
5.8L ~ 3.50 : M400

1450,- . 4-3/4° 5.60 142

i C6'·- 1685 5-1/4° 6.72 171_. .'. "

,- .',
"

,to .~ 1750 : 5° 5.74 146

E~l50 '3505 138 4.9L 3.50, M3,'" ,1250 - 4°@ 5.08 129
5.8L M400 ' .

1'450 4-1/4° ,@ 5.60 142

"
-: C6 1685 5°@- , 6'.72 171-, -.

1750" 4-3/4° @ 5.74 146

E-150 3505 138 5.0L .. '~.. 3.55 AOO 1250 3-1/2° 5:08 129

1450 3-~/4° ~5.60 ' 142

168~ 4.1/4° 6.72 171
.,

:
"

. , '1750 4° 5.74 146

E-150 3505 138, 4.9L , . 3.55 . AOO 1250 2·1/2°@ : 5.08 129

1450 2·3/4° @ 5.60 142.
: 1685 3"1/2°@ 6.72 171.

-' ., , .. ,- .. . ' :

1750 3·114° @ 5.74 ," 146'

E-250 3~0? ~,38 .4.9L '3.54 AOO 1825 6° .. , 7.52 191.'
5.8L 4.10 C6 ,2100 ,- ' 6-1/4° 8.22 209

'"
- '

"

j

2365 5-1/2° 7.20 183 1
,- "

4' .2450 6° 8.12 . 206

,2700 6-114°
:

~~250 3505 . 1,38 4.9L 3.73 AOO ..: 1825 6°@ 7.52 191
, 5.0L 2,100 6-1/2°@ 8.22 209'. "

11

,. 2365 .5-1/4° ® 7.20 183

: , , - - 24'50 6°@, . 8.12 206
~ ,. 2700 . 6-1/4°@

"

E-350 3505 138 All All C6~ 2850 ,6° 9.54 242 ~)

- 2950 7-112° . 8,12 206' .

3300 6·1/2° 7.50 190

E-350 4013 158 All All C6 3300 6-1/4° ® . 7.50 190

E-350 4470 176· , All ' . All C6 .3300 4-1/2° ® 7.50 190

(DMeasure the empty rear axle ride height (axle to frame) betwe~n the ~xle tube and the lower flange on the frame as shown in the illustration below.
@Two-piece drivelines.

REAR AXLE TUBE " b rEMPTYREAR AXLE HEIGHT DIMENSION

b t d" CE6461-2A

DAVE GRAHAM INC. - 2012 
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'" 15-60-,22 ' , Driveshaft~G~neral Service' '15-60-22

SP~CIFicATIONS:(Continued)

• l. ..... ~

ENQINE' ANGLE TO HORIZONTA~'

E·1 SO - 'E~250':--- E-350
.'

" Model

~',AII '

wheelbase .
All

/. .'. Engl,ne· <".

All

Transmission
All,

Angle

CE3923·2B
,. ,

" ,- "

Empty Rea~.,

'.
..

Spring Rating at
Ride HeIght

Model Engln, Rear Axle Transmission Curb Load Empty AXle to
Wheelbase Pad (l~s.l Frame cD

. ~

"

..'.... mm Inch' Inch mm

2967 117 4.9L 3.08/3.5~ C6!M4ITOO " 1654 13° 10.80 274
: ..

274'2967 117": ,5:0L 3.50 ,....... ' M4ITOO :',1654 14° 10.80

F-150 (4x4) , ' 2967 117 . 5.8L 3.50.. . ' C6 1654 14° 10.80 274

'2967 117 5.0L c' 3.55 AOO '1654 13-1/4° 10.80 274

2967 117 ' 5.0L· 4.1.1 AOO 1654 14-114° 10.80 274
:

'.3378' 133 4.9L 3.08/3.55 : C6/MAJ:T0D 1654 9-1/4° 10.80 274:

to

*: .... 3378 133 .', 5.0L 3.50 M4ITOP 1654 .9-3/4° 10.80 274

F-150 '(4x4)- ~78 ' 133 5.8L', 3.50 C6 1654 9-3/4° 10.80 274
"\ " 3378 133 . 5.0L 3.55

.. "

'AOO 1654' , 9-1/4° 10.80 274·

.' ,,3378' :·133, 5.0~ 4.11 AOD 1654 .' 10° 10.80 274

F·250 (4x4)' Lo
3378 133: ' All 3'.55/4.10 All 1700 9-3/4° 10.62 ,,270

·3378 133 5.0L' 4.10 '1'00 1700 9~3/4° 10.62 270. ,

.' ,,. ... "

2590 10°, 11.12 282
,F·250 (4x4) 'HD;

.- "
0,3378'- 133 All All '. ,All .,

.- 2811 10° 10.94 278..
" .'

F·350 (4x4($RW " 3378 133 ' AII~' All '0 , . All '2811 12° 10.94 278~

F.350-(4x4) DRW
,;

, ·3475 137 All- All All ' , 3225 11-1/4° ..'.
, 3937- ' .155., 4.9L, 3:08/3.~5' , '. C6/M4ITOO ", 1654 "

-,

8-1/4°, 10.80 274

3937 155 .. ~; 5.0U5.8L 3.50 : C6/M4ITOD 1654 9-114° 10.80 274
:

~90,'- 3937 155 5.01: . 3.55 1654 8.1/4° 10.80 274
F~150 (4x4)

3937 155 5.0t:: 4.11 IAOO 1654.. : 9·114° 10.80 274
"

,.-
.*;. •

2590 10-1/4° 11.12 282
3937 155 ,All'· All ...·._G.6

F';250'(4~4) HD
2811 10° -" '10.94' 278

, . ',' 2590 10.1/4° 11.12 ,282
3937 155 "AI~~ All, M4T19

"

"
..,

~
2811 10° 10.94 278

2~60 '104 ~.9h, 13.08/3.55 ,,',.AII 1650 11° 6.31 160 f

Bronco
2660 104 ·5.QU5.8L 3.50 ' , M4/C6, 1650 12-114° 6.31 160

: .~·-266b - 104 '5.0li 3.55 ~"AOD . 1650 11-1/4°' 6.31 160
~ )·2660 104 5.0L 4.11 AOD 1650 12-1/4° 6.31 160"

: REAR DRIVESHAFT ~NGlES TO HORIZONTAL - F-150, F~250,'F-350 (4x4) AND BRONCO

Q),:Measure~!he ~mpty.-rear,axle ri~~ heig~t (axle tq ~rame) betw~n the axle tube and the lower flange on t~e frame as shown in th~ illustratipn.

CE5835·2B

';J.

";: ,DAVE GRAHAM INC. - 2012 
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'.Driveshaft~eneral, ~erviCe '15-60-23 ..

. SP.ECIFICATIONS .(~o~tin:~ed)

AEARAXLE PINION ANG~S TO'HORIZONTAL.~ F-150, 250, 350 414, BRONCO

.'~ ..Wh8elbUe. ;.:,.:

2590 1175 . E3TA-AJA . ,3.55/4.10" .9-1/4~

1654... ' 750 E3TA-KA 3.Q~/~.~& " ~ .. ~o.; 3.~/4~11: 5-1/2°

'Sprillg CaPacity It Pad' .-' .~".:-Sprlng . - ~.:. ~.: .:'" Curb Load'EmptY·:.: ~.:'. .,~' :; ·
.Lb8... (Kg) .P~rt.No •. (~)·", ""R~tlo' ..A~~~ .Ratio. , Angle.

..3378 ';4 . " 133

. 3937. :.., .,1.55

. 3378 .. '133 ,,'

F-1sO (4x4) .._..~

F-250 LO'(4x4) .....; .....

F-l50 (4x4)

. F~.l50, (4x4)'

~.~ .Model

. F-250 HO (4x4)' .

•• - f

. ~

.. '.....

BRONcb~...~ ,~/-e'" • 2660 104 .,.

CE6460·2A

. , : ~. .~~ ., !~ .

2590. 1175;; .E3rA:AJA .:' . 3.5S/4.10 6-1/4~·_

2811 , ~1275 ' . E4IA-~A .:... 3.55/4.10',"_ . ~o " ~

..·.2811· 1275 . .' E4TA;SA ..:, 3~55!4.10 '. _.6.°, .. ~....

. 3225'. ,.1462 .E5TA~YA. '., . ,4.10: ._. A-1/~~:

'1650. ~ 148 _.E3TA-ANA": 3..08/3.55' ." .i.o~.~

- ,,3937 ' .. '" -155.

. ~ ..~. ...

. , "F~250,HO".(4X4) .~',~
. . ~. ~. .ai '.~"; , ~...; -

. DRIVESHAfl·ANGLE ·TO ~QRIZOtffAL T F·~ (412), F~SUPER DUTY (CURB LOAD, E~~TY) .. :. ~','

., '. Wheelbase ' .' . Spring" Rating' ' 'Tra~ml~i~>:; / : :',-, :' .:::v,,:=~, ·
."., _ ~,. . Driveline at Pad(Lbs) '. ., .. ~ Axle·to Frame CD

-' ... --. ..··.··.m~·~-.. :Inch ... :' .' AOD'. '_~C6: ... M5HP Inch ····.·.~m'·

F-350 . ~ ".. . 3378 ~133',. Two PieCe 2811 ._. "9~'3/4° 9~·J/2° : 8.54 .; 2fs

. F·35Q· -. '.; . '3475; ..~ )31'1.·- - One .Pi~' 3225 . 7-1/4° 8.58 217

. F-350' . 3475 137 Two Piece 3225 8.58 . 217

F-350 4084 161 Two Pi,ece 3225 6-1/20 6-1120 8.58 217

'F-Super Duty 3475 137 Two Piece 4900 go . 10.24 260.

F-SuPer Duty ..· 4085 '161 ' Two Piece 4900 6-~/4° " 10.24 260

(1). Measure the empty rear- axle ride height (axle to frame) between the axle 'tube and the lower flange on the frame as shown in the illustration:
. CE5832-2C '

·-D.westtAFT ANG~ To 'HORIZoNrAL'--F-SUPER DUTY C9MMERCIAL STRIPPED CHASSIS (CURB LOAD EMPTY) - WITH COMMERCIAL BODY
INSTALLED ."

.. Empty Rear Ride HeIght
'. ~., ...

Spring' Rating.... Axle to Frame'D'ansmlssion
~:. min InCh .Drlveline -at Pad (Ibs.) MSHP mm Inch

without Auxiliary Spring : 4013 158 Two pieCe 4900 8-1/4° 210 8~25

:WIth Auxiliary Spring 4013 158 Two Piece 4900. go . t '254 9.98

CE8245-2A ~

DRIVESHAFT ANGLE TO HORIZONTAL'~ F~SUPER DUTY MOTOR HOME CHASSIS (CURB LOAD EMPTY) - WITH MOTOR HO~E
BODY INSTALLED .

. ,
Empty Rear Ride Height

Wheelbase Spring Rating .TransmisSion Axle to Frame

Restrictions mm'. -Inch Driveline at -Pad (Ibs.) E40D mm in~

Without Auxiliary Spring 4521 .~ 178 Two Piece 4900 5-3/4° 171 6.73

'WIthout Auxiliary Spring 5283 .. 208 Three Piece 4900 4--3/4° 171 6.73

..... /,
CE8246-2A:
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$PE~IFICAT~ONS (Contiri~edj ~'. - .~~ .
, ~ ,.' '.

.,. ... ', .

':. ,"

MSHD., .

.' '~ ,

,~; '4;~/~' :-.. '~

r·
.;... ,

J-:

"'~ .-.~: "

4-:1/'Z'

Transmissio,f

'~: .-

f \". .( • • ~ .... : ~..

.';' .'.

.,..:. '

......"

Inch'

1-33:

139.

;.·.·155··

_.,'.' - .' 161

(' ',::"137"

" .... ; i5~

3378' '.1'

-or"'\'

nun.'

.....'.~."~.,:..~
+_~ \-~75';:~ -.~ .

F-~ ... ·"\'··<:'·'···'

F-150 .. " -.... '

~.:

-F-356' .
.F-SU~:04tY r •• ,,~, '~'" ~.•

···~PUNG·sH~~~i..E·rO.~ORIZOtrrAL·2F~159, F.2~;.F~350~F:SOP~R'OU-.:v'·(4~)<'.'
~. "', , '.Wheelbase' ." '." -- \.' ;'.

.)

COUPUNG sHAFT ANGLE TO·HORIZON1"AL.-F-SUPERDuTv
COIIMERCIALsTRI~ CH~. '~~. .'.

"~base' ~nsmlssion
....-:--m-m-~-· -,Inch--~"" E40D .

",4-1/40178,.w~ AUXiliary Spring

4013: : 1~. ' ., ao:w~ 'Auxiliary Sprjng

.,.: ..". ~

,-..
-..,:

to·,.

*Front ~ing. Shaft.' - ~'f9r R~·9oUPtiilg ~ft"- 208 inch'
.~;onIy (aIsO··~ In~ate.Shaft).'.~-· ~. '.

.. ';::. '/-~: . ..' ,.'~.. . . .... ~'.. . . . .. .. CE8248-1A'· ~:

.~. ~ ;j:' '~~~~~~J \, "
····:~r:.. ·· .. ' ,

., !' : ~..,. r.
lo. J. \ . ...:... ~ ,

....... '.

'.' .'.~

".'4(

).. '. .'CE8247-1A

: ~:.

·•· ....... ·6 ....-

.~

, ... '~

.(

·C·. ,,'; ~{>,. •

(~~ ... '.-.":' .. "

~"."

,',
".-'" ~. ...

..... :-: ~... .;:. .
,~' ' .

. : / .. ~. ;-

~ .~~ .~', ,,~~ .'."

i·',.
.,. ....

"

..:.

..•t-:.......

j.

,\. .
~ .... " ..

'. ",J't
~ "~ " .. .'

.....
~ .".. \. ," ..

1. ...' ~ ..: .. ..,-..,."'-- '..'. ,.

. -.~ ",.

..;
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15-60-25

SPECIFICATIONS (Conti~ued)

Driveshaft~General Setvice

. DRIVESHAFT ANGLE TO HORIZONTAL - F-l50, F-250, F·350 (4x2) (CURB LOAD EMPTY)
, ..

E:~Pty Rear...".
'w . , Ride Height

'Wheelbase i

.. Spring Rating TransmissionModel Driveline ~Ieto
at ~.d (Lbs) ,

Fram8Q)
, .

TOO inchmm Inch. 'w AOD C5 C6 M3 . M4 T19 mm
w'

F-l50 . 1235 7·114° 7-1/4° 7·114° 7-114° 7-1/4° 7-1(4° - 8.87 225
2967 117 ' One Piece

8~1/4°1375 8° 8° 8-1/4° 8°· 8° - 8.26 210.

F~l50
133

.~ 1235 5-1/2° 5-1/2° 5-.1/2° 5-1/2° 5-1/2° 6° - 8.87 225
3378 ... " O'ne Piece

1660 6-1/2° 6-1/2° 6-1/2° 6-1/2° 6-1/2° 7° - .8.80 223

F-l50 1235 6° - - 6° . 6-3/4° 6° - 8.87 225
3378· ' 133 Two· Piece . -

7-3/4° 8:80.. 1660 7-3/4°' - - 7-3/4° 8-3/4° - 223

F-l50 3526 139 Two Piece 1660 7-1/2° 7-1/2~
"

7-112° 8.80 ·223- - - -
F·150 ~937 155 Two Piece 1660 6·1/2° - 6-1/2° - 6-1/2° -,. - 8.80 223

F·250 LO .' 1700 7° - 7° - - 7° - 8.58 218
3378·' .133 One·Piece

2450 7·3/4° - 7-3/4°· - - 7-3/4° - 9.44 240

F-250 LO'
Two lPlece

1700 ; - '8-3/4° , - - - - 8.58 218
'. 3378 ·133 :

2450
.,

- 10~ - - ~ - 9.44 240

F-250 HD '2590, - - 7-3/4° - - - - 9.17 233
.. 3378' 133 ,. One ,Piece . .

8.54,'. ..,. 2811 - - 7-3/4° - - - - 217.
F7~?O HD

Two Piece
2590 - - 9-3/4° - - 9·3/4° 9-3/4° 9.17 233

3378 '13~ ,
2811 - - 9-1/2° - - 9-1/2° 9-1/2° 8.54 217

F-250 HO
-

2590 7-1(2° 7-1/2° 7-1/2° . 9.17~ 233- - - -
3937 155 Two ,Piece

2811 7~i/2°- - 7-1/2° - ~ 7-1/2~ 8.54 217

~Measure'th~ empty ~ear axl~ ride hei~h~ ,(a~le to frame) between the axle tube and the lower !~ange on t~e frame as shown' in U~e illustration.
, ':- • • ~ .. .- a .. \ .. ...

r~ . r,'-'.. ,.,EMPTY REAR, AXLE HEIG,HT D,IME,NS10.,N

: REAR.AX,lE TUBE\~ ~_....,;.__----l-_7

E CO
FRONT ORIVESHAFT ANGLES TO HOR.IZONTAL:, , .
'F'!1SO, F·2S0 LD, B'RONCO (4x4) DANA 441FS ANO'441FSHDAXLE '

, ,~

Wheelbase
'.• ,Curb Load ,.

Modei MM' Inch Engine Transmission Empty

F·1~0 (4x4) Bronco' 2660 104 All All 1/4°
2967 117 '
3378 133

: ~',.

.,

3937 155

F-250 (4x4) Lp 3378 133 All All 2-3/4°

~E3920-2D

COUPLING SHAFT ANGLE TO HORIZONTAL AT CURB'tOAD EMPTY - F-150, F-250 (4x4)

Model
Wh~lbase

Engine Axle Ratio Trans. Angle
mm ~ , Inch

'.

F-150 (4x4)
ALL ALL C6, M4, TOO 5° ,

3937 155
ALL ALL, AOD 5° . '

• r

5;8U6.9U7.5L ALL ' -
C6, M4~ 5°

..F·250 (4x4) , 3937 155
6.9U7.5L. ALL T19 ." ?o

CE6458-2A

DAVE GRAHAM INC. - 2012 
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15·60·26 Driveshaft-General .. Service- 15·60·26

. .

SPECIFICATIONS (Continued)

Springc8pacity
.. . ..,

Spring- .

Curb Load Empty
~

Wheelbase at Pad Part No.
mm Inch ~. (Kg) (5560) Ra~io Angle . ~ '. Ratio Angle

r=-150 2967 117 1375 623 E7TA-RA 3.08/3.55 60 3.50 6-3/4"

F-l~ ~~8 133 1375 &23 E7TA-RA 3.08/3.55 60 '3.50 6-3/40

.~

'. 1670 758 E7TA~NA 3.08/3.55 ~-1/4° 3.50 6-1/20

FoolS<> 3526 139 1670 758 E7TA-NA 3.08/3.55 7-1/40
• 3.50 6-1/20

, ' . ' ..
F-150 3937 155" 1670 758 E7TA-NA 3.08/3.55 7.1/40 3.50 6-1/20

~

~ ..f-256'~D ,~,?8 133 1700 .. , 771 E4TA·EA ALL 7-1/40

2450 1111 E4TA-HA ALL 7-,1/20

F-250 HD. 3378 '133 2700 1225' EllA-FA ALL 6.1i4°

SAW 2811 . '1275 E4TA·SA ·-AlL 6-1/40

,..

F·250 HD 3937 .: .155 2700 1225 ' EllA-FA . ALL 6-1/40 ;

SAW: 2811 1275 E4TA:SA ALL 6-1/40

..~-

F-350SRW 3378 133 ~811 . 1275 E4TA-SA : ALL 6-1/40

;

. F-350 DRW 3475 137 3700 . 16?8 . E7TA-YA ALL 4-1/20

..-:.

4085 ' 161 3700 1678 . E7TA-YA ALL 4-1/20

"

.F-Su~ .Duty 3475 137 4900 2223 E8TA.:AB A.~L ' -r ..
~

·F...Super~ty 4085 161 4900 2223 ~8TA~AB ,ALL . .,0

REAR AXLE PINION ANGLES TO HORIZONTAL - F·150, F·250, F-350 (412)

,CE6459-2C

REAR AXLE 'PlNiON ANGLE TO HORIZONTAL - F-suPER DUTY.COMMERCIAL: STRIPPED.CHASSIS
. - , Wheelbase SprIng Capacity af Pad .. ..

Curb'~Empty
·ReatrtctIoni' mm : Inch Lbs. Kg SprIng Part Number (ss60) Ratio Angle
Without AuxHiary~ . 4013 . ,

.158 4900.' 2223 E9TD-BD' All .. 5-1/~

With Auxiliary Sprirlg 4013 158 4900 2223 E9TD-CA All 5-1/~

CE8249-2A

REAR AXLE PINION ANGLE TO HORIZONTAL - F-5UPER DUTY MOTOR HOME CHASSIS

Wheelbase SprIng Capacity at Pad Spring Part Curb Load Empty
RestrictIons mm Inch Lbs. Kg Number (5560);. Ratio ·Angle·
Without Auxiliary Spring ., 4521 178 - 4900 ~ E9TD-~E ·AI( 3-1l~ ,
Without AUXiliary Spring 5~ 208 4900·· . '2223 E9TD-AE All 3-1/~

:

CE8250-2A

, t

Model
. ,

Wheelbase .Englne
..

Transmission. ' Angles
F..1'50 - F..250 - 17..350

All . All Engines All 5-1/2°F-Super Duty .(4x2) (4x4), Bronco

DRIVEUNE ANGLES .

ENGINE ANGLES TO HORIZONTAL :
Engine F;,;150 - F·250 ....:. F-350 (4x2) (4x4), and BronCo Coupllngahaft, Drlve.haft &Rear Axle Pinion Angles

CE3913-2D

ENGINE' ANGLE TO HORIZONTAL - F-5UPER DUTY
COMMERCIAL'STRIPPED CHASSIS '

" .ENGlNE ANGLE TO HORIZONTA~ - F-su'PER ciurv
MOTOR·HOME CHASSIS'

Wheelbase
nun I Inch Engi~ Transmissioft . Angl~"

4013 I ; 158 7.3L M5HD 5-1/20

.,- CE8251-1A'

..Wheelbase ' :

nun-- Inch Engine .: Transmission- . Angl~
4521 178 7.5L E40D ~1/20

5283· ' 208- 7.5L E40D 5-1/20

CE8252-1A
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15-60-"27 .:" Drivestiaft-General'Service 15-60-27

FRONT AXLE P1N.oN:AN<bkTO HORIZONTAl. .
.F-150 - F-250 - F-350, BRONCO (4x4)' . . ,

. 'Whe8ibase

:,_ J. ~~: :~••' ,

Model
F..l50 (4x4)', BroncO 0:

'"/p.

:' .' ~';: ~ <.... '

.F-~:(4X4)

• ,'t

'J",

,,' Dana 44
.~ ~': < ~". IFS

~ - '.~ .. ~

:.Oana 44';- :, .
,0, ••~, IfS~O:: " \>- ".

~ "~bana' 50 ,:':"
~. > .~ ,,··'>IFS

. Dana 6Q'
Mono Beam

..;-: .

mm

2260
2967

,3378
3937

·3378
··3937

3378

3318
3475

Inch

104
'117
133
155

1.33'
155

1.33

133
137

Curb Load Empty

:;"'\

CE3918-2E

. FRONT D~IVESHAFr ANGt-ES TO HORIZONTAL·DANA 50 IFSFRONT DRIVE AXLE - F·250 H D (4x4)

Model mm

,3378
-,3937

Wheelbase

~nch

133
,~,·155

. Engine Transmission

All

Curb Load
Empty ,

,CE3919-2F

"DRIVESHm - tORQUe liMITS "".'

CoUpling Shaft Center E3earirlg' Bra~et-to-8t)ppOrt ."

Description

~It Yoke to cOOpii.nQ·' ~~~~' :" :
~ - '0:-., ,.... ....~

.~ :.

....... , J. t

",i .. ' -
: .. " .

Bolt Size ,

5/8-18
3/4-16
7/8-14

,1·2

5/16.18
'~3/8-18
7/1&20 ,

7/16.20

, (Ft-Lb)

148~165CD
175-240
250..300
160

8..15'
17-26
;30-40 .

37-54

Torque 'Umlts

'0' 201 ..222CD
238-325
339:406
216

11 ..20
·24-35 .
41-:54

"51'-73,

.,

Bolt - Orive Shaft.·U-Joint-to·~e~ Yoke

80ft and Nut -- ~-JQin(~d~terto Rear Axle ,.'

CirCUlar Range.BOlts·... '< f .,;. '\

DliVeshaft-to-rransfer Case ~. ;~.

Driveshaft:to-Front,and Rear·AXle· y..BoIt ~uts

1/2-20

1/2-20·

5/16-24

5/16.18

.5/16-24

90=110

60-70

·70-95

20·28,

8-15

25-30

123..149

82-94'

28..33

11·20

34-41

NOTES:
(!)Dana Axle -..,.
®F-250 H.D. and'F-3S?W~:~5HD Transmissio~ and F-Super Duty.

SPECIAL SERVI,CE' TOO,"-S

SPECIAL SERVICE TOOLS
Tool Number Description "., " :

T74P-4635-e
, "

U-Joint Tool

T63P-9171 ..A , .
';Clamp Pliers

T68P-4602·A, '.: PiniQn A!1gle Level Gauge

TOOL-4201-G Dial Indicator

TOOl-ossS-AB· Cup 'Shaped AdaPter
o. "

'.""

D78P-4201 ..B Dial Indicator

CE4887·1E

ROTUNDA EQUIPMENT

CE7160-2B

CE7161·1A
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15·61·1 , Driveshaft-Single Type -U~~oi,nt:, . _15·61·1

SECTI0N15-61 Driveshaft~Singl~rype .U-J:,olnt,' .•
(.. .'

1'.'

ADJUSTMENTS' ,.' .' .,
Adjustable Driveline Support Plate ..•....... t5-~1-5 .
Driveshaft Alignment ..•.•.•.•.•...•... '•.... 15-·61~4..

.Driveshaft Runout and Balance •..·•..... '.... 15-61-4 "
DESCRIPTION ......•••....•' ..............•... 15-61-1 .
DIAGNOSIS AND'.TESTING -..':- - '. .- 15~e1-4 ~ :
DISASSEMBLY AND ASSEMBLY -

Single Cardan-Type U-Joint '. -... ~.,.•.•.• '.... l5~~61:'9'-

-PAGE

";"., ~~.~ .

SUBJEC1<~:' - ,.' ~~"

REM()vAL~AND INSTALLATION
Dri~eshaf~ (One Piece Models) .•.•.•..,..... 15-6'1-6
Driveshaft (2 or 3 Piece) ~ io ••••, •••• 15-61-7
Driveshaft/Coupling Shaft (2 Piece), .'.: .•••..• 15-61-6

SPECIAl; SERVICE TOOLS '•.. '.......• 15-61-10
s~EciFICA'TIO'NS ~: ...., ~ ......• '•. ; .~'."~'."1i •• 15-61-10
VEHIC~EA.P;~~ICATIO~ : :~•...• ~., •. ~.•....... -..... 15-61-1

.PAGE,'SUBJECT

.. ...... : .. -

VEHICLE A~,P~ICATION . ' ... .~ ;': ,I .-,

E-150,-E-350, F-150-F-350, F-Super Duty,
Chassis Cab, Commercial Stripped Chassis, Motor.
Home Chassis and Bronco Vehicles. '

~t .~'...... t.

"t," :.'';:-_

'.... ;.' '.~. " : ~:.. ' J'

)." -, .....

'!

DESCRIPTION
,;:f.

QNE PI,ECE DRIVESHAFT

~~.. ~.
~ 'FRONT OF VEHICLE .

. SLip. YOKE ASSEMBLY
COUNTERBORE/PILOT :.

~~ ..

4A335

.~~~_~~l;:Y~\.....
... 48~1, •._.~.

PARTIAL OR SLIP YO~E WITH
..NON.COU~TERBORE COUNTERBOREIPILOT

, ,DA~7~·;:···~DAMP~R· -

~ '.: -:-: ~:~A!35 (I. - .
'+ • .' .LOW INERTIA~ , "":' HIGH INERTIA

• ..,,' J

('

The driveSh'aft or coupling shaft is composed .of
, the universal joints ( U-joints), connecting shafts, ~

.attaching flanges, and slip yokes. The number, of
shafts and U-joints' used depends on, the vehicle
application.., ~ -,

I ; SLIP. YOKE
.WITHD~~PER. . ,..,

E2096·1F .

I, ~ • .. ...-..... •

"~I .' '.. ,~ .~..."..

. . .:-..
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15-61-2 Driveshaft--Single .Type U-Joint 15-61-~

DESCRIPTION (Cont'inued)

Some vehicles use a one. piece ,slip-yoke type"
driveshaft. A universal joint and splined slip yoke are
located at,the transmission· end of the shaft, where
they are held ,in alignment by a bu~hing. in . the
transmission rear extension. The splined slip yoke' .
and transmission output- shaftp.ermits fore and aft
movement of the driveshaft as the rear axle moves

up and'down. This provides"smooth 'performance',
du~ing yehicle operation. An oil seal at the
transmission prevents leakage and protects the slip
yoke from the dust, dirt and other harmful material. A
second universal joint attached by two U-bolts is
used where the driveshaft mates with the
'~ompa,nio"n,flange' at the rear.

E7121-2B

UNIVERSAL JOINT
. KIT-4635

DRIVESHAFT
ASSEMBLY

4602

_AXLE FLANGE
YOKE
4A378

BOLT
. N800594-S100

.~... SE~L .•"·,

• ~ SPIDER

0) ~ \

CIRCULAR
COMPANION

FLANGE
4851

. .

Others use a coupiing· shaft in -conjunction witt; a
driveshaft. Care l1'1ust be taken to align the·shafts as
shown in the Figures. The two-piece- .driveline
system incorporates a ." necked down" 'coupling
shaft stub with a "blindspline" feature which
assures positive phasing ·action.· :
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15-61-3 Driv'e~haft-Sing'le,Type U-Jo,int' 15-61-3

DESCRIPTION (Continued)

Driveshaft :Assembly

DRIVE SHAFT AND
SLIP YOKE ASSY.

......-. -

TWO-PIECE DfUVELINE SYSTEM

"'ORIVESHAF~VOK~_E~__ I"

: t •• ~

, COUPLING SHAFT SUPPORT
~: ,,'~ ~A~~KEr CENTER BEARING ASSY.~

"

INSTALL
DOWN ·TURNED LIP

, OF RUBBER INSULATOR
FACING COUPLING SHAFT

. ' OUST SLINGER, \ ' GREA~ESEAL. .~ +.]v."

COUPLING SHAFT, CENTER BEA,R ING ASSY.

SUPPORT BRACKET' ,

. COUPLING ,St:iAFr/CENTER BEARING ASS~MBLV" ,C~~~L~~G RUBBER INSULATOR SUPPORT BRACKET '

• "" <5

. . • . . \ OUST S\NGER

~__i·_·__
SPLINEO STUB \ V BEARING ASSV, .' .

SHAFT.END BEARING SHIELD
-,: "~I: (R£;TAINER).,

, , ' ~. i- ~

RUBBER INSULATOR

BEARING SHIELD
~(RETAINER)

--+-t-----~=---BEARING
COMPONENTS

t 12.7Omm (Y2 INCH)

~ I FLANGE TOWARD
SUPPORT~ ,.. STUB SHAFT END

BRACKET .-

CENTER SUPPORT COMPONENTS

COUPLING SHAFT ASSEMBL"

GREASE SEAL WI,TH GREASE FITTING

YIEWZ

DRIVESHAFT ASSEMBL Y oRlye SHAFT ASSY. E3671·2D.
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15-61-4 Driveshaft-S,ngle Type U-Joint 15-61-4

DESCRIPT,ON (C~ntinued)'

TRUNION

BEARING
STRAP--- .rrfJ

TYPE

DRIVESHAFT ASSEMBLY JS
SHOWN 90~ OUT OF POSITION '.

DRivESHAFT to REAR AXLE
SNAP RING

TYPE

ASSEMBLED VIEW

BEARING~.

NEEDLE ROLLERS__-_C_U_P~ . .

~-~: -.

~GREASE
SEAL

• 4

All two piece driveshaft vehicles are equipped
with center support bearings that are prelubricated
and 'sealed for the bearing life. ,

All U':joints are ,of the'lubed for life needle-bearing
type. U~joints equipped with grease f~ttings should .
be lubricated'at the specified intervals.. The U-joint
be~rings are· retained ~on 'the U-joints spiders by
snap r~ngs an~ U-bolts 9n some appli9ations. .

Driveshafts and coupling shafts ··are balanced;
therefore, if the vehicle is being undercoated, the
shafts and all op'en'spline ares must be covered- to
prevent undercoating mat~rial from getting on the
shafts. '

1310/1330/1350 UNIVERSAL JOINTS
E8273-1A

DIAGNOSIS ~ND ,TESTING
"

Refer to Section 15-60, Driveshaft General
Service and Section' 18-01 No'ise, Vibration and
Harshness---Diagn<?sis.

ADJUSTMENTS

Driveshaft Runout 'and Balance
Refer to Section '15-60; Driveshaft- General

Service.

Driveshaft Alignmen~
Before adjustin'g' components for correct

driveshaft alignment, be sur~ to check the following:
;'1.. Alignment of drivelines must,be accomplished

with the ,'empty vehicle sitting on a'hard level
'~ surface., ," , .. <

2. .. All angle measurements must be made on a
surface or the component which is· either

,parallel to or perpendicular to the center line of
the component being measured.

3. Angle measurements must be made with either
a spirit level or an inclinometer. Angle values
given in Section 15-60 Driveshaft General
Service, are nominal values with a tolerance of
± 1'/4 degree.

.\. :.,
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15-61-5
.. '

Drivesha,ft~Single·:.Type U-Joint 15-61-5

,ADJU$TMENTS (Continued)

Adjustable Driveline Support Plate
F-Super Duty Commerci'at',Stripped Chassis
and" Mot~rhom~ C~assi$

.An adjustable drivelin'e support plate, is used.
Although 'if can pe: moullteq in anyone of several
positions, only qne ,po~ition is correct Jor a ,specific
application. The correct ppsition can be determined
from thefollowi~g iflustration.' '

ADJUSTABLE DRIVELlN'E SUPPORT,,'
PLATE POSITION" -:

WITH MAIN AND AUXILIARY S,PRIN~S WITH MAIN SPRING ONLY

. i "."~.~ "j

: •• f ...... 'Il<

lEG OF SUPPORT PLATE
MUST ALWAYS FACE·
'FRONT OF VEHicLE . ~

~ ~S'SHOWN '

....-__ 74.4mm (2.93 IN) .
'~'_ WITH MAI~ ,SPRING ONLY

" 4:8~5mm (1.91'IN)'.r .
WITH 'MAIN AND AUXILIARY SPRIN'GS'

',' USING THE"COUPLING SHAFT SUPPORT 'PLATE-4831' ' '
.SHOWN ABOVE WITH THEATTACHING PARTS INSTALLED·
IN THE SPECIFIED HOlES/~THE BOTTOM 'OF THE' SUPPORT

. PLATE TO THE BOnOM OF THE F'RAM~ M~ASURES

" " .. E~3·2A '

SUPPORT PLAtE·
E9TD-4831-BA

OR EOHT:-4~31-CA - , ,USE-#3 HOLES TO
'~OU~T TO CROSSMEMBER

SUPPORT
.PLATE

4831

'ALIGN WITH HOLES
1 AND 3

FRAME
CROSSME'MBER

, 0

FRAME
, SIDE
.RAll

_' FRONT OF VEHICLE

USE #1 HOLES TO
MOUNT TO CROSSMEMBER

SUPPORT PLATE
E9TD-4831-AA,

. ALIGN WITH
HOLES 1 AND 3

FRAME
CROSSMEMBER
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15-61-6.

REMOVAL AND INSTALLATION

Drives~aft~Single'TypeU-Joint 15-61-6

Driveshaft/Coupling Shaft-(2Piece) .

.~~~ept F-S~per' Duty, Con"merci'~I,Strippe'd
C~as~is an~. M6tQrhome. Chassi~. '

To maintain driveline balance, 'mark the
relationship of the rear drive'shaft yoke and the rea'r
axl,e companion -flange before· disassembly. ,; ~

, .. ... -

Removal

i ~ " Disconnect. the drive'Shaft from the re'~r axle
companion ffange' an'd" disconne'ctthe
driveshaft. slip yoke from the coupling', shaft
Y9k~. Wrap tape around the loos~ bearing caps
to pr.event the, ·qearings. -from falling- off. the
universal joint spiders.

2. Remqve the two center beari~g support
(coupling shaft) to the frame crossmember
attaching bolts.. Remove the coupling shaft
assembly from the _transmissjon extension.

. Install t,he ,appropri~t~ to.o' in t_h~ transmission
housing to ,preye'n~ .I~aking. . . , .

. 3. 'Clean· th~ ~ale splines' of the. coupling shaft
and driveshaft with'a wire brush and a suitable

."' solvent. R¢moy~'all.tiard~ned gr~ase deposits,
,.'" dirt. or _~ r.ust. ',Do n'ot remove' the' ,blue plastic

.. coating. from rrial~ spli~es.. Inspe,ct fqr wor,n or
gall~d splines.: Remove any nicks, 'gouges or

'. burrs' from the drivesh~ft using a file or emery
cloth. :

4. Using a suitable cleaning fluid, clean' all dirt·
from the sJip .yoke internal splin~s and the slip

.. yoke as·se.mbly.:Carefully i~spect the.slip.yoke
:",: splines. for, we,acor evidence ,01. twisting. Check
. "the Glearance between the slip yoke splines
'. . and the.driv.e~haft .spline.s~ .'- .. "

.. • ' , • • r ~ '" , .•_.'~ ~. ~ .:" :'

5:-, Wash all parts except the sealed center bearing
and 'rubber.. insulator in suitable 'cleaning ,fluid.
Do not immerse the. sealed; bear.ing . in the
cleaning fluid..... Wipe. the bearing and rubber
insuJator cl~~n. wifh,', a cloth 'dar)1pened. in
clea'~irig fluid.;~., .' :.. , ' . '. #

NOTE: :lnspect the .slip· yoke' seal, replace if
necessary. . ':'.: 'J'" ': "

6. Che~k the center s'up'port bs'aring for wear or
'r~ughac~jon'by rotating 'the" inner race ,·while
'holding'the outer"race. If any'wearo(roughness
is':-eviaerit~''replace'the ,pearing.-·' '. ' .

7. Examine·the rubber insulator for evidence of
hardening, .6racking, or deterioration. Replace if.
damaged iii any wa~.

'Ins~allatlon

1. ·Lubricate the coupling -shaft front slip yoke
splines with Long-Life Lubricant, C1 AZ-19590-

. SA (ESA-M1C75-B) or equivalent. Remove the
tool preventing leakage from the transmission
housing. Install the front yok~ of the Coupling
shaft assembly on the· transmission output
shaft. Do not allow the slip yoke assembly to
bottom on the -output shaft with excessive
force.

2. Secure the center bearing support bracket to
" .':'the frame crossni~mber-withthe center support

a-ttachir)g bolts. Tighten the bolts to
, 'specifications."

3. Apply a coating of Long-Life Lubricant ClAZ
195,90-BA (ESA-M·1 C75-B) or equivalent to

" 'entire splined stub' shaft en'd of the c'oupling
. shaft. assembly priqr to the asse.mbling .of the
driveshaft. and the, slip' yoke.

4. .Using a clean' long handle (stencil type) brush
apply Long-Life' .LubriGant C1 AZ-19590-BA
.'(ESA-M1C75-B) .or· equivalent, $pread" evenly
on all th~ female. splines of· th~ 'slip yoke,

5. Assemble the .dtiveshaft slip yoke to the
coupling shaft.

6. Connect the rear· U-joint of the driveshaft to the
rea'r axle companion flange and tighten the
U-bolt nuts' to sp·ecification. " . ...

'7. Using a hand type grease gun, lubricate 'the
,driveshaft slip yoke through the zerk fitting with
Long-Life Lubricant C1 AZ-19590-BA (ESA-

, M1C.75-B) or equivale~t.

NOTE: To assure complete lubrication· of the slip
yoke splines, temporarily. plug the vent hole in the
:' '·welch" type plug located at the yoke-end of the slip
yok.e while applying grease ttlroug,h the zerk fitting.

Driveshaft (pne Piece Models)
,Removal

,'1., To maintain, .driveline balance, if Jhe yellow
alignment marks are not visibJe, mark the
relationship of,the rear drive shaft yoke and the

..d~iv~ p'inion flange of the ,axle in lins, wit~ the
drive shaft SO tliat they may be re- installed in
th~ir original positions.

.? On aJ.l~ except E-150,- remove the nuts retaining
the U,~bolts to the companion flange. 'On E-150,
remove the bolts retaining the axle flang~:fyoke

,to the circular companion flange. Disconnect
the rear U':joint from the companion flange.

. 'Wrap tape ',around around the loose bearing .
.. 'caps to prevent them from falling off the spider..

.', > Pull the driveshaft toward the rear,of the vehicle
-. .: u.ntil the - skip yoke clears' the : tr.a,n~mission

extension .~housing and the -sea!. ,Install the
:. appropriate to,ol· in the housing ,to. ,prevent

lubricant.Ieak~ge..

Installation

. 1. If the lugs on the' axle companion' .flange are
shaved or distorted so that the bearings slide,
replace the flange. , "

2. Lubricate the yoke spline with Long-Life
Lubricant C1 AZ-19590-BA (ESA-M 1C75-B) or
equivalent. Remove the tool from the extension
housing. Install the yoke on the transmission
output shaft. Do not allow the yoke _assembly to
bottom on the output shaft with excessive
force.
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15.;.61·7 Driveshaft--Single Type ·~:Joint 15·61·7

REMOVAL· AND INSTALLATION (Continued) ,

Install the driveshaf.t so that-the index marks or
. the yellow mark (if visible)· on the yoke (light

side) is in line with the yellow mark on the
companion flange. This prevents- vibration
which OCCl:Jrs when the balance of the shaft.and
runout ,of 'the axle pjnion flange become
additive/instead of neutralizing. If a vibration
exists, the driveshaft should be disconnected
from the axle, rotated 180 de.grees· and
re-installed. "
NOTE: When, installing a new driveshaft
ass~~bly;align' ·t~e f,actory m~de yellow paint

Drivesha~t, (2 or 3 Piece) t, '

F-Super tD,uty Commercial Stripped Chassis
and Motorhome Ch'assis Vehicl~s . ' '

Removal .
1. Disconn~ct the ,driveshaft from: the'yoke ~t the .

rear axle~ :
2. Slide the driveshaff off the; coupling shaft

spines. ". '
3.·' Working from the center support nearest to the

rear' of the vehicle, remove the two attaching
bolts and support the ,bearing.

4. Remove the forward joint from its mating yoke.
5. -Repeat Steps 3 and 4 until last shaft has been'

remov.ed. '
6. Thoroug~ly clean old grease and dirt from th~

driveshaft splines and then check the splines.
for '"wear, warpage and cracks. If the shaft.is '
worn, warped, or 'crac~ed, r~place it
Usi,ng a suitable cleaning fluid, cl$an' all dirt
from the'slip yoke, slip yoke .splines, and shaft
'splines. , . t ' •

Do .not clean the pl.a~tic coating on tMemale
splines'; wi~h a wir~. brush. Do not remove the
Rlastic coating-from the male splines~

• • 01' • , ~(

Carefully inspect-'th~ slip yoke sp'ines for wear
,or evidence of twisting. Check the· clearance
,betwe~n the slip yoke splines and the shaft
spl~nes~ . ~'., . '
Wash all, p~rts except· the sealed baH bearing ,
arid rubber' cushion in suitable cleani'ng, fluid. '
Do not immerse the sealed bearing in
cleaning -fluid. Wipe the -bearing arid cushion .
clean 'with a cloth dampened with cleaning fluid. t

mark at-.the rear of the driveshaft·tube with the
factory made yellow paint mark on the outside
diameter of the,axle companion flange. If paint.
·marks are' not visible refer ·to Driveshaft
Indexing, Section 15-60: "

3.. On all except E-150, install the U:bolts and nuts
.that attach the U-joint to th~ companion flange.
'Tighten the U-bolt nuts to 11-20 N· m (8-15
ft-Ibs). On E-150, install the bolts retaining the
axle flange yoke. t.o tnecircular companion

, fl8:nge. Tighten ,tQ ,49q-:12~ EN· m (.7q~ 95 .f.t-Ibs).

, .
Check the bearing for,wear or rough. action by
~otating the inner race while 'holding the outer
race~ If wear- or -roughness is evident; replace
the bearing., '" '

~,Examine"the' rubber cushion, for evidence of
hardening,'Grackiog,; or deterioration. Replace 'it
,if it is da'ma~ed in ~~y way.. ' . "
Grea$e retainers and slingersare-serviceq only

. ~as part of the bearing assembly.

,.Installation
1'. COrine9t thefrorit joint of the coupling shaft to

~ the yoke on the transmission. Tigt)ten the bolts
.- to specific'ation fou,nd at the -end of this Section.

'2. Secure the, cent~r to' the 'frame bracket with the
center s,upport and attaching bolts. Tighten ,the
bolts to specification ·round at- the, end,'of this
,Section. Make 'sure that the ,center bearing is
not twisted in the support plate: ',' "

3. ," "If. workin'g on a "vehicle With' more than one
. coupling snaft, connect" the, rear i,~haft to the

,forward. one, then install the remaining center
s.upport.AII splines should be lubricated with
High Temperature Grease, E43Z-19590-A
_(ESP- M1C207-A) 9~ equivalent. .

4. 'Conn~ct the rear U-jo'ints-to.the rear'axle'flange
-~nd tighte,n the bolts to,specifica~ion.~·Besure all
dtiveshaft, arid coupling shaft, y,okes are
properly in pha~e. ,:' . ;,

. ~

.J . :~~ -':, _.

. ' '\": ....

,,',
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15-61-8 Driveshaft-Single Type U-Joint 15-61-8

REMOVAL AND INSTALLATION (Continued)

Driveshaft Installation

'VIEW Of AXLE AND
TRANS.~ISSIONATTACHMENT"

BOLT AND NUl' fRONT Of VEHICLE
68-95 N'm

(50-70 FT-LB)

DRIVE
. ,SHAFT

4602

158" AND 178" WB

TRANSMISSION END
INSTALL "IN PHASE" AS SHOWN

AXLE
END

E8081-28

Driveshaft Installation

AXLE END

208 W.B.

FRAME
CROSSMEMBER

DRIVESHAFT
4602

I

VIEW A

USE #1 HOLES TO MOUNT
TO CROSSMEMBER

DRIVESHAFT INSTALLATION - 208 INCH WHEELBASE
F·SUPER DUTY MOTOR HOME ,CHASSIS VEHICLES

SUPPORT
PLATE

4831

E8233-2A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



15-61-9

DISASSEMBLY AND ASSEMBLY

. 'p~~~eshaft~Single Type U-~oin~ :15-61-9

Single Cardan-Type .U-Joint

Disassembly

1. Place the driveshaft on a suitable workbench,
being careful not to damage .the tube.

CAUTION: Under no circumstances is the
driveshaft assembly to be clamped, in the jaws'
of a vice or similar holding' fixture." Denting or'
localized ~fr.cture of. the tube may result, which
cause driveshaft '~failure during' vehicle
operation. '

2. Remove the snap rings'thatretain the' bearings
in the yoke and in the driveshaft 'ot coupling.
shaft. ',,'

3. ' Position·' the U-joint Tool, T74P-4635-C or
equivalent,.on the shaft and press the bearing
out" of the yoke. If the bearing cannot be
pressed all the way out of the flange, remove it
with vise grip or channel lock pilers. Mark the
yoke and the shaft to be sure that they will be
reassembled in the same relative position.

U-JOINT TOOL
T74P-4635-C

E4203·18 :

4. Re-position" the °tool: to press on the spider' in
order to remove the' bearing from the opposite
side, of the flange. :, ~ ,

5. Remove the fla,n~e from, t.he spider.

6. . Remove the bearings and spider '-from the
driveshaft or ~oupling shaft in the same
,manner. '

'~'

Assembly

1. Start a ne~ bearing into the yoke at the rear of
the driveshaft.

2. Position the spider,in the 'rear yoke and press
the bearing 6.35mm (1/4 inch) below the
surface..' '

, • I

3. Remove the tool aiJ.~ ~~st,all a new snap ring.

4. Start a new bearing into,the opposite side of the
yoke. .

5. Install the U-Joint, Tool"T74P-4635-C or
equivalent, and press on "the bearing until the
opposite bearing contacts the snap ring.

.;..

U-JOINT TOOL
T74P-4635-C

E4204-18

6. Remove'the tool'and install a new snap ring.

7. Re-positi6n the drives.haft qr c,oupling shaft and
inst~1I th~ spider and two n~w bearings in the

.fro~~:yoke in ~he ~ame man~'er as tHe rear yoke.

8. Positron the'flange on the spideran'd install two
new bearings and snap .rings. ~," ..

9. . Check the joint for freedom of movement. if a
" bind h~s resulted from misalignment during the
, ..'foregoing procedures, tap the ears of the

" ~,. - .dri~eshaft sharply to relieve the bind. Do not
install the driveshaft if the U-joints show any

. sign~; o~ binding;, . ,

N(jT~: . The' .effort required for" U'-joint movement
should not- exC?eed .4 N· m (35 ,', in-Ibs) when
m~~s~red with aspring scale. . .

.' .. . -,.-

t, .
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15-61-10

SPI:CIFICATIONS

DAIVESHAFT - TORQUE LIMITS

. ,

Drivest:'aft....Single Type· U~Joint 15-61-10

. i

/' 0-; Torque Limits
Description Bolt Size

(Ft-Lb) H-m

Bolt Yoke to'Coupling Shaft'" 5/8-18
0.

148-1'64cD 201-222(i)
. ,

3/4-16 175-240 238-325
7/8-14' : 250-300 339-406 "

1-20 160 216

Nut-U-J,oints ,- U"Bolt "
' ~

5/16--18 8-15 11~20
'oJ

3/-18 '17-26 .24-35
; " 7/16-20 30-40 41-54

COupling Shaft Center Bearing Bracket-to-Support'~' "" .... 7/16-~0 37-54 51-73

Bolt - Drive Shaft U-Joint to Rear Yoke 1/2-20 90-110 123-149

Bolt and Nut ~'U~Joint Adapter to Rear Axle ;' ~ 1/2-20 '. 60-70 , - ,82-94

Bolt - Circular Flange to Pinion Flange M12-1.25'x 27 70-95 95-129

.CDDana

SPECIAL SERVICE TOOLS .

SPECIAL SERVICE TOOLS

"'I i
'to.....

CE1989-2L,

'Tool Number

: 174P-4635-C

'"

Description .

.U-Joint Bearing Remover-and Installer

CE3681·1C

'. '~ ..

. , ,. ~ .... .~;-

'; ',"

.',

"
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15-66-1" priveshaft--Double~ardan-T.ype' U~Joint .. 15-66~1

S'ECTION 15-66' 'Drivesha-ft~Double -Cardan~Type .
-·U~Joi.nt: :.•..'<:' .

SUBJECT ; PAGE: SUBJECT PAGE
. ,

ADJUSTMENTS :. ~.~ . : . ~ • ~ ~ : .. ~,.. ~ : ~ '.• 15';6~·~. . REMOVAL 'AND, INSTALLATION ' .~. . '. ,
DESCRIPTION· ~ ~ ' .' : .. 15·66.. t Driv~shaft ~ ~ .- .. ~ ~ .. ~ .. ~'. 15··6~·1
DIAGNOSIS AND ·TESTING .....• '. ' ' ~ .. 15-66-1·,., SPECIAL 'SERVICE TOOLS .....•....•........ 15·66·3
DISASSEMBLY ,AND ASSEMBLY" " ':', ' , $PECIF:ICATIONS: '~ ;.'. : ~' '. ~' ··15~66·3

Drivesha~t ·U~J.O.ints .. ;;. ,.0 •.•.• ~ •• '•••, ••••• '•••• 15-6'6-~' .VEHIC~~ APP~ICAt,ION. .' ~ ~- .... ~. ~'~ :. Ii • ~'.:~ •• ' 1.5~66·t

Removal" .....
'. 1. '". To remove the rear driveshaft on Bronco,' index

mark,'the driveshaft.,·in:relation to the transfer case
and rear axle 'companion flange.' Disconnect the

o double Cardan U-:-joirit from the· flange, at ~ the .
, transfer case and the' single U-joinrfrom the 'flange

.' at the., rear.: 'axle. Remove the, drivesnaft.·
. ~

'2~ ·To remove... the ,front .driveshaft on F-350, index
J'T1ark·the driveshaft in relation to the transfer case

:. 'and rear axle companion flange. Disconnect the,
.doubl,~ Cardan j9int from,th~ fl~nge ~t the tr~nsfer
'case and the' sirigl~ U-joint from the flange at the
front axle. Rell10ve the driveshaft. '

. Installation .

'1. To install the front -driveshaft on F-350, align index.
m'arks and position 'the single U-joint end of the
driveshaft to the front axle and install the U-bolts
and nuts.' - .

2. Position the U-joint to the ·transfercase with 'index
marks \aligned and install the four bolts and
lockwashers.

3. .Tighten the bolts at t.he transfer case to 28-33 N · m,
o • (20-25ft-lbs), and t~e nut~ at the front axle to' 11-
. ,. : 20 N ~ m (8-15 ft-Ibs).' . !

. 4. To install the'rear- driveshaft on Bronco, position
:'" the single U-joint end o'f the driveshaft to the. rear

axle with index .marks ,aligned and install the U-
b91ts .and. nuts.'. .

N.OTE:. When installing ,'a· new rear driveshaft
assembly, align the (factory made) yellow paint
mark at the rear of the driveshaft tube with the
(factorY made) yellow' paint mark on the outside
diameter of the axle companion flange. If the paint
marks are not visible, and a vibration is present
after driveshaft installation refer' to driveshaft

.' ;' indexing in Section '15-60 '. Driveshaft General
, 0 Se~ice. .' . .,' ,,"'

, 5~ '~'·.Posltion the double ',Cardan joint to 'the 'transfer, " ~ .
'. . case..with· index marks aligned"and install the four

• - 0 ~b9lts and lock~ashers. .'

6. . Tighten the 'bolts :at the transfe'r case to 28-33 N ·m '. '
, (20-25 f.t-Ips) and the fluts,at the rear axle to 11-20
N'·m (8-15 ft~lbs).:-- .

VEHICLE APPLICATION'"
Bronco R'ear Driveshaft and F-350 (4x4) Front .
Driveshafts 'Vehicl¢s.

DESCRIPTION
The rear driveshaft assembly is of the dquble C'ardan

type which incorporates two U-joints, a centering socket
yoke, and a center yoke at' the transfer case' e'nd of
each shaft (Fig. 1J.' A single U-joint is used at the axle

o end of the' shafts.. All U-joints are." lube for life," and do
. not require> sche,duled mair:'tenance. 0

All driveshafts are balanced...Therefore, ,if the vehicle
is to be'un'dercoated, cover the driveshaft to prevent'
undercoating material from getting on the shaft.

DIAGNOSIS ·AND TESTING
'. .

Refer ,to Section 15-60, Driveshaft General SerVice
'and 'Section 18-0.1, Noise, Vibratiol1 and Harshness for
driveshaft diagnostic and, testing ·procedur.es..

ADJUSTMENTS
, ,

For Adjustment proCedures, refer to .S~ction 15-60,
Driveshaft General. ~

, DOUBLE CARDAN ASSEMBLY

U-JOINT ASSEMBLY

FIG. 1 Driveshaft Disassembled

Driveshaft ... , .
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15-66-2 Driveshaft-Double Cardan-Type V-Joint 15-66-2

DISASSEMBLY ANDA$SEMBLV

Driveshaft U·Join'ts

Dis~ssembly of DQ~ble Carda~ U-Join~

'1., .. ' Place the drive~haft on a suitable workbench being
careful no~, to ' damage ,~,~e tube." ' . , -

2. Mark the positions 'of the spiders, the c~nter yoke,
and the .center,ing. socket yoke as related to the

, ,stud yoke .which i,s welded to the front of the
driveshaft tube.' The spiders must be assembled
with the bosses- in their original position to

.. ,provide proper clearance.
of .',

U-JOINT TOOL
T7~P·4E)35·C. "

FIG. 2 Partially Pressing, 'Bearing, 'from Cente~·',Yoke

FIG. 3 Removing Bearing from Center Yoke

BEARING
CUP

E2333-1B

FIG. 4 Removing Bearing Cup' from Centering Yoke
Socket '

3.' Remove the snap rings that' secure the bearings in
the front of the center yoke..

4. Position the U-Joint, Tool, T74P~4635-C or
equivalent as shown "in Fig. 2~ Thread" the tool
clockwise until the".bearing protrudes
appro~im,ately9.525mm (3/8 inch) 'out of the yoke.

5. Clamp the bearing in a vi's~ "and ,tap on the center
yoke as shown in ~ig. 3 to free it from the bearing: '

'6. 'l...ift the two bearing cups from the spider (Fig. 4).

7. Re-position the tool o'n the yoke and move the
. remaining bearing in the opposite direction so that
it protrudes approximately, 9.525mm (3/8 inch) out
of the yoke. ' '

8. Clamp the bearing in a vise. Tap on t,he center
. yoke to free it from the bearing (Fig. 3).

9. 'Remove the spider from the center. yoke.

10. Pull the centering socket yoke off the center stud
(Fig. 5). Reni'ove the rubber seal from the centering
ball ,st~d. -: ' "

11. Remove the snap ri,ngs frorTl the center yoke ar'd
from the driveshaft yoke. '

12. Position the U-Joint Tool T74P-4635-C or
"equivalent, on the driveshaft yok~ (Fig. 6) and
press' the b~aring o~tward until the inside .. of the

. center Y9ke almost contac~s the slinger ring at the

FIG.. 5 Removing Ce.nter ,Socket Yoke

U-JOINT TOOL
TI4P-4635-C

E2335-1D

FIG. 6, Removing Bearing from Rear ~f, Center Yoke
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.15-66-3 Drivestlaft-Double,Cardan-Type U-Joint 15·66-3 '

CE3682-1C

Description .

U~Joint Bearing Removal-Installation ToolT74P~~5-C

. '. Tool No.

Nomencllture
Bolt Size

and (ft-Ibl)

Drive Sh~ri·to-Transfer Ca~eBolis 5/16·24
~ --... 20-25, (28-33 N·m)

Drive Shaft~to-Front and Rea~:AXle·U·Bolt:
Nuts 5/16-18-. 8-15 (11-20 t+m)

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

~--:.' CE2241-1F

TORQUE LIMITS

.. ~~ -.. \

bosses (or lubrication. plug? on kits) will be,.jn the
same position as originally installed. Press in the
bearing using U-Joint Tool, T74.P-4635-C or
equivalent. Install the snap rings'. .

2. Pack the' socket ,relief and the 'ball with', the Lon'g
Life Lubricant, C1 AZ-19590-BA (ESA~M1C75-B) or
equivalent, then po§itiop the center yoke,' over the
spider end,s and press in the bearing. Install the

. ': ' snap rings.
3: }nstalf a new seal. on 'th~ .. centeri~g ball' stud.

-Position, the centering socket yok,e on the' stud.
'4. Place the :fro~t ~pider in: the ,'c~nter, yoke. Make

sure the spider bosses .are .proper.ly__ positioned.
5. . With th~ .spider lopsely po.sitioned on center stop,

proceed to seat the. first pair of bearings into the
centering socket yoke, then pr~ss the second pair
into the centering yoke.' ,~stall the snap rings.

6. Apply pressure on the centering. sock~t.. yoke and
.install the remaining ~~aring cup.. '·

:--. . .:.
E2336-18

FIG..7 Center ..Y~,ke Interferenc~ -Poin~ _

, front of. the driveshaft yoke'. Pressing' beyond this
.~' poih,t can' distort the, slinger ring.,The arrow in Fig. 7

ill~strates, the· interference point. '-
r3. ,: Clam'p, t~~ exposed end of the bearing in· a vise

and. driye on the, center 'yoke with a· soft-faced,
-.' -hamrrie'r .to .~rae it from the bearing. ' .. "

14..,' Re-po'sitio~n the tool. aMd'press on the spider to·
, re~ove the-opposite bearing.

15. Remove the ..ce'nter yoke from the ~pider.

16. Remove the' spider from the driveshaft yoke in the
same man'net. ' : ."

'17. Clean' all~,serviceable.parts'in ,cleanfng solvent. I~
. using a repair kit, install' all ..of ~he parts. supplied in '
the ki~. I,f, the driveshaft is damaged, replace the
complete shaft to be assured of a balanced
assen1bl~<

'Assembly
1. To assem'bl~ th~ double Oardan ioints, position the

spider in ~h~driyesh~ift, yoks. 'Make sure t~e spider

; .
" '. } ~ .

.,.:-, .

r~'. ..
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. 15-67-1 Driveshaft-Front

SECTION 15..-67 Driveshaft-Front

SUBJECT PAGI; SUBJECT PAGE·
. '

ADJUSTMENTS -.' 15-67-1 REMOVAL AND INSTALLATION .
,"DESCRIPTION 0. > , 1.5-67-1 Front Driveshaft " ' 15.67-1
DIAGNOSIS AND TESTING·:. -. ~ . ~ , '..' .15-67-1 . SPECIAL SERVICE· TOOLS ' ' ' '•. '".. 15-67-4
DISASSEMBLY AND' ASSEMBLy VEHICLE. APPLiCATION ..' ' 15-67-1

Front._ Driveshaft . ' ~ ,.. ' ~ 15-67-2

~ VEHICLE APPLICATION
.. I ......... -

- F--150-F-350 (4x4) and' Bronco Vehicles.

DESCRIPTION

The' front driveshaft connects the power floW from the
transter case ,to the f~9nt drive axle. It incorporates two
single. cardan "universal joint, (U..joiht). assemblies, (one
double ,cardanon F-350),. a, drivesh~ft with' a sp,lined
stub s,haft ~nd, and.aQoot .with t~6 clamps (one. large
~nd ,one small) (Figs~ '1,,' and 2): The F..150, F~250, and

,·Sronco driveshafts must, have a length ,of 89?mm (3q.1 0
inches). .for C,9 and M5HD(ZF) transmissions, 917mm
(36.10 inches) ,for",' AOD tr~rismis$ions, and. 978mm
(38.50 inches) forM50D(R~) transmissions, from the
centerl~r:'le of, the' U-joint in .. the ,front, yoke to the

. centerline of the U-~joint in the -rear yoke when' in its free
state. For F~350 models, the driveshaft must have a
length of 819m,m (32.25 inches) ,for C6 transmissions,
970mm (38.19 inches) for E40D transmissions, 832ri1m
(32.75 inches) "for M5HD(ZF) transmissions on 7~5L/
7.3L, and' 905.8mm (35.66, inches) for M5HD(ZF)
transmissions .on 5.8l., from the c~nterline of the front
U-joint to centerline'· of rear U-joirt, when ,in its fully
compressed (shortest) st~te.

NOTE: Whenever the vehicle is raised' ofi a hoist,
inspect .the rubber boot for, rips or tears. Replace if

, required.· - ".'.. ' ' ,

All front driveshaft· assemblies are balanced. If the
·vehicle. is to be undercoated, cover the driveshaft, and
U-joints to prevent- application 'of any undercoating
material.

DIAGNOSIS AND TESTING
.Refer, to Section 15-60, Driveshaft General Service

and Section 18-01; Noise, Vibration and' Harshness
Diagnosis for'diagnostic and testing procedures.

ADJUSTMENTS
For ,Adjustment proGedures, refer to Se'ction 15'-60,

Driveshaft General Service. '

REMOVAL, AND INSTALLATION

Front Driveshaft "

Remo'val

1. To maintain driveshaft ~alance, mark ,the rear:slip
yoke in relation to the transf~r case yoke for
c<?rrect position'ing during installation. '

2. R"emove the nuts and U-bolts, (bolts fQr F-3S0 at
transfer case) that cqnnect the rear slip yoke to the

,'transfer case and the front yoke to "the front drive
axle.' . ' :'

, '

'3~ , Remove the driveshaft from the vehicle. Wrap tape
around ,the lose b~aring caps ,to prevent the

. bearings from falling out of the U-joint spiders.

Installa~io_n

NOTE: If. the slip yoke and rubber boot have .bee';
separated from thesplined stub shaft.on the driveshaft
refer to Front Driveshaft-Disassembly and Assembly in
this Section.-

1. Install the,driveshaft so the marks on the rear slip
yoke ··and transfer case yoke are in alignment.,

'E5580-2E

DRIVESHAFT
FRONT YOKE
(TO FRONT.
DRIVE AXLE)

1044mm (41.10 INCHES)'
E40D TRANSMISSION

. 892mm (35.10 INCHES)
C6 AND M5HO (ZF) TRANSMISSION' j

\
.~~~~~~~~~~~~~ 917mm,~a10~CHE~ ~~~~~~~~~~~~'~,~'

AOD TRANSMISSION ONLY.
>:, . 978mm (38.50 INCHES)

M50D (R2) TRANMISSION

FIG. 1 Front- Driveshaft~F-150-F-250(4x4) and Bronco (4x4)
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.15·67·2:, Driveshaft--Front 15·67·2 -

E7122-2C'

FRONT SLIP YOKE'
- ,< .., ASSEMBLY (TO ,. " _

FRONT DRIVE AXLE)DRIVESHAFT

.--------------,--,--- D,~ME~SION .A' -.----'!--.--,-,--~-~--~.~I
DIMENSION A'= 970mm (38'.19·INCHES) - E40D TRANSMISSION ,
DIMENSION A = 819mm (32.25 INCHES) - C6 TRANSMISSION: ,'r' I
DIMENSION A = 832mm (32.75 INCHES) - M5HD (ZF) ON 7.5LJ7.3l
DIMENSION A = 905.8mm ·(35.66 ,INCHES) - .M5HD (ZF) ON 5.al ' ,

,~, , REAR DOUBLE CARDAN
ASSEMBLY (TO

TRANSFER CASE)

. '

FIG. 2 Front Driveshaft-F-350. (4x4) , ~'.

DISASSEMBL.V AND ASSEM8LV

Dis~sseinb'ly .

1.' With' the front :driveshaft assembly' on abenc'h, cut
the ~oot clamps with Sidecutters (Fig. 4). R~move
and ,discarc;t the clamps. '. ,
". -

2.' . Separate th,e,-:rear slip yoke from the splined stub
shaft' on ~the driveshaft.

2. Install the nuts and U-bolts that retain the rear slip
yoke to the transfer case yoke. Tighten: nuts to 1-1'
20 N· m (8- ~ 5 ft~lbs). On, F-350 tighten bolts tQ 28-
33' N· rri (20-28ft-lbs). '. ' ,!'

~ , . ..~.' ~ ~. . .
3. Install the nuts and '. U-bolts that .retain the front

driveshaft yoke:to the front drive axle yoke. Tight"~n
nuts to 11-20 N ~ m (8-15 ft-Ibs).

Front· Driveshaft

Refer to Fig. ·.3. '

..,~. .

• ~''''l

3. Remove the rubber boot. Inspect the boot for rips
or tears and replace if required.

If .dur'ing insp'ettion, 'the 'drivesh'aft boot is found, to
.be .qr'ac;ked or ~plit, th~'greas$ should ,l:?e 'checked
for 'contaminat,ion (I:ig. 5).: If' drives~aft w~s

)' 'operating sati$factorily· ~nd th~ grease., do~s hot
appear to be conta.miriated',add ,;grea~e as
described in theasse'mbly portion of this procedure .
and ,repl.ace the' ~b.oor : If the 'grease apP~CJ..rs·
contaminated, :disassemble the. driveshaft and

, ir)spect the' .stUbshaf~ ~nd slip" yoke 'for wear~

4: If req~ired,", remove ' ~nd' instal'l th~. U~joints as
described under Snap Ring Type U-Joint in the
Disassembly and Assembly pO'rtiQn of"Section

.' 15-6l" Driveshaft-:-Single Type U-Joint (Section
'15~66' for, F-3.50 with ,double cardan type U-joint).

A~sem'l?ly

1. Install the rubber boorWith the small'diameter side
'I' spaci':19· the splined stub shaft-'on' the stub shaft as

far as it will go (Fig. 6).

FRONT ORIVESHA~T·~SSEMBLEO

UNIVERSAL JOINT
ASSEMBLY

"" SMALL'
~ CLAMP

BOOT
LARGE GROOVE REAR

. CLAMP , SLI~ YOKE

RUBBER
-•. BOOT

SPdNEb
, ~S)UD SHAFT.

. ~. :.. ..

DRIVESHAFT '
FRONT YOKE

FRON! ORIVESHAFT.';EXPlOOE~VIEW

E5581·28

. ,FIG. :3 F:ront Driv~shaft-E)(ploded. View
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15·67':3 Driv~shaft-Front 15·67·3

E5582·1A

E5586·1ABLIND SPLINES

FIG. 7 Clamp Installation

E5583-1 A

CHECK THE LUBRICANT FOR
CONTAMINATION BY RUBBING
BETWEEN TWO FINGERS. ANY

# GRITTY FEELING INDICATES
A CONTAMINATED SLIP YOKE
AND STUB SHA.~:r.

FIG. 4 Clamp Removal'

FIG. 5 Inspecting Grease for Contami,~ation

LARGE
DIAMETER

SMALL
DIAMETER

E5584-1 A

FIG. 6 Rubber Boot Installation'

2. Install a new s~all clamp and crimp the clamp
using Clamp Pliers, T63P-9171-A or equivalent
.(Fig. 7).

NOTE: Use ORIGINAL ·EQUIPMENT CLA'MPS
when installing boot~. Use of other clamps may
cause the driveshaft to become' out of balance.

3. Pull the boot towards the driveshaft and coat the
stub shaft splines with Long-Life Lubricant,' C1 AZ
19590-BA' (ESA~M1C75-B) or equivalent.

FIG. '8 Blind 'Spline Alignment

4. Fill the boot with appr'oximately 10 grams of Long
~ife Lubricant, C1 AZ-19590-BA (ESA-M1 C75-B) or
equivalent.

5. Slide the large clamp onto the barrel of the rear slip
yoke.

6. Align the blind splines on the splined -'stub shaft
and in the rear slip yoke as shown in Fig. 8. Push
the ·slip yoke onto the stub shaft, making sure both
blind splines are" matched.

7. Remove all excess grease from the boot and slip
yoke surfaces. Position the boot over the slip yoke
boot groove.

8. Move ,the slip yoke in or out (making sure the boot
stays in its groove) as required to adjust the front
driveshaft to a length of 892mm (35.10 inches) for
all except AOD transmissions and 917mm (36.10
inches) for AOD transmissions. This distance is
measured from the centerline of the U-joint.
assembly in the front yoke to the centerline of the
U-joint assembly in the rear slip yoke (Fig. 1). For
F-350 double cardan type, collapse the driveshaft
to its shortest length (Fig. 2).

9.' Before installing the new large clamp, make sure
that any air pressure which may have built up in the
boot is relieved. Insert ,a dulled screwdriver
b~tween the boot and the rear slip yoke and allow
the trapped air to escape ("burp") from the boot
(Fig. 9). :THE AIR MUST BE RELEAS~D ONLY
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'AFTER THE DRIVESHAFT IS SET' AT THE
'SP~~IFIED LENGTH.. .

10. Position the .new farge ciamp over the boot and"
. . groove in the slip yoke. Crimp the clamp with
;' . Clamp Pliers, T63P-9171-A or. equjvalen't.

SPECIAL SERVICE TQ.OLS

15-67·4

FIG. 9 Releasing Air "from Boot

Driveshaft-Front'

SPECIAL SERVICE TOOLS

I~~
.• . T63P-9171·A

E5587·1A

. t _.

15-67-4

=1
CE6464-1B

~ ...
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16-01-2 Clutch-General Service' 16-01-2

DIAGNOSIS AND TESTING

Diagnosis Guides
The diagnosis guides in this Section can be used as

an aid in clutch, diagnosis. "

" . CONDITION

Clutch::thud ,',' "

POSSIBLE CAUSE

, ...; 1..,~ ExceSSive engine crankshaft erid
,~' play. 't,',-

AESOLunON

1. R~pair engine per specifications.

Clutch,,'vibration (torsional) vehi,cle
moving ~ '8 cyl. engine @ road "
speeQ,49';~ kmlh(30-60 mph) 6 cyl.
enQine,@ '49..96 kmlh- (30-60 mph) ,

'1. Incorrect clutch disc installed, 1. Install specified clutch disc.
(wrong- friction lag specificatio.ns):· , ' : ' · ,. .,

2. ,Af:ter market (off..brand) clutch disc 2~ I"siall specified' clutc~ disc.
installed. '. ".,

Clutch linkage,clicking (popping
'~se)

Gear 'clash

"j

~ar jump-out

Noise - clutch fully engaged

Start-up chatter during light clutch.
eng~gement in low or reve~

3. ~~~~tiction.ing ~ngi~~. ',:, .. ~",_

4. Incorrect installation: of coupling
, ~h~ft o~ driye shaft asse~bly.

.' ,1.' Clutch release I~ver requires
lubrication. ' '. :.

1. Clutch disc warped or'bent
preventing full release. ~

,2. Warped pressure plate.
• . . ,. :..It ".\ ~

3. Transmission' housing
misalignment.

.... ".

4~ Pressur.e,plate attaching' ~tts
loose. "

.~.

5. Air in hydraulic system.

1. Transmission housing .
misalig~ment.

1. Tran'smission probl~m. :

, ' 1. Engine roughn~ss. ~ ..

. 10: •

·3. C,~ec~ engine performanc~, tune .'
~P engine.

.4. Install correct parts. AUg'n
,driveline.

1~ l.:ubricate conical seat of release:
lever with Long-Life Lubricant
C1AZ;'1'9590-BA (E'SA-M1C75-B) .
lubric~nt or equivalent. Reposition
override release lever.-·'

1. Replac;e clutch' disc.

,~. Repl~pe pres~ure plate: '
~. ..~. '" . .

3. Realign housing.

4. Tighten bolts.

:,5. Bleed clutch hydraulic system.

",1. ~ealign housing.

1. Refer,·to transmission problems
diagnosis for corrective' action.

1. Tune engine. Set Idle speed to
specificati~ns.' .

. CC5213-2E
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16-01-3

coNDlnON.···
Start-up chatter during light clutch '.
engagement in low or-reverse
(Cont'd.)

Clutch inoperative

r.

Clutch nOise 'squeal (engine idl~ng 
clutch released when cold).

" ...

Clutch-General Ser.vice

POSSIBLE CAU$E

2. Throttle linkage. improperly,
adj~sted. .

3. Engine misaligned~ Not-'properly
seated on mounts.

4. Body mounts improperly' tightened
(incorrect torque).

5. Oil or grease on' clutch disc.

6. Glazed flywheel surface.

7.' CI~tch,disc warped or bent (little
or, no reserve). 0'

8.' Pressure plate attaching; bolts
loose or missing. ' ~ .. '"

9~ "Loose engine mount att~ching
bolts'. ' ~',

10.' Loose transmission and/or clutch
housing attaching bolts.

11. Clutch housing'loose or '.'
misaligned.

12. Pressure plate fingers bent,out
of-plane or sticking (Will not return
hung-up).

0"

13. Release lever (fork) bent, broken
. or cracked.' , '. '

1: Release lever broken.

'.. 2.. Pressure' plate .worn~· or warped.

3. "Clutch hydraulic system leaking
externally or internally.

4. Disc worn or warped'. ..'

'5. ,Flywheel worn or warped.

1. Pilot baa'ring in ~rankshaft not
-square with crankshaft
(misalign~). ., {

16-01-3

RESOLUTION

2. Readjust,

3. Loosen engine mount bolts, align
and center engine so engine
mounts center~in teardrop holes.

4'.' Check for correct front and rear
body mounts, proper installation
and 'bolt torque.

5. Cor~ect leak, replace disc, -clean
pressure plate and flywheel
friction surfaces with clean
solvent (alcohol base). Deglaze
flywheel.

6. Deglaze flywheel surface ,with
coarse emery cloth, stroke
parallel to machining lines.

7. Replace clutch disc.,

8. Replace bro~en or ·t:nissing bolts,
tighten to specific~ti<?,:". '

9. Tighten bOlts~ ,

10. Tighten bolts. ,

11. Realign.

12. Replace pressure piate.

13.. Replace release' lever.

'1. Replace release leve~.

,'2. Replace pressute plate.
. .

,. " . ~

,I ,
~ 3:. Replac~ ~ydraulic componentthat

,leaks.. externally" at replace 'clutch
master,cylinder if sus~teQ'of

(

internal leakage.
.. (

4. Replace clutch disc. ". "

:

5. Re-face or replace flywheel.

1. Replace pilot bearing - seat'
properly in crankshaft, do not
grease, cl~an input shaft pilot and
apply coat of light oil for il1itial It)be ' /

only. /
.I

CCS,214-2C
/

/
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16~01-4 Clutch~G~neral S~rvice.-

POSSIBLE CAUSE

. 16-01-4

RESOLUTION

Clutch noise squeal (engine' Idling - 2. Relea~e' bea~ng.',
clutch released When cold). (Coot'd.).;

2. R~place rele~s.e 'bea~ing ....

._.... ,- . ..,)."

Sque~k.(~ngine' o~)

• ...:': .. ! :""~ ,"

-'. '~. l

/.

SCrubby pedal ac!i~~.and feel

"CO~DITION .. .',"

. Rattle ~"~'en9ine'idling";cl~tch :. , .
eng'age~ or '00' light engagem~nt ::: ...

';:.; '>. ,.~",- :. .~';' .. -:':"j':

3. Clutch. housing misaligf)men,t (pilot
. bore and face n..iriC>ut). . "'"

-; '....

1. No·Iube on rele~se rod bushings or
'..:~ clutch peda~ ~haft.bushings...

..,

f I -f .' r .." t·.. ·

2. No lube on release·lever at fulcrum.
and/or release be'aring hub
retaining clips.

3. Loose steering -column cover or
brake. and clutch pedal sup~rt . .
brac~et 'at instrument panel..

4~ Clutch' fTlast~r_,cyljnder push.. rod
rybbing- in rubQer boo~.

1. No. ~~be .at release lever fingers or
rear face of release bearing.

, 2. No lube in 'release bearing' :hub'"
, Scored tran~mission..input. ~haft,
retainer. ' . .

3,. Clutch.p~al binding in p~al
.' suppor:t· ',). "

~ '. .

POSSIBLE' C'AUSE'

1. Pedal hang-up"'(pedal do~s'not:···
return to stop). . ..: .. ;" ,.....

3. Align housing..

1. Replace all worn bushings. Apply
Long-Life tLubricant, C1AZ-19590.
SA (ESA':M1C75-B) lubric~nt or
equivalent to inside and outside of
bushing prior to assembly.

.2. Remove r.elease lever and .
bearing. Daub Long-Life. Lubricant,
.C1AZ-.19590-BA (ESA-M1C75-B)
lubricant or equivalent under.
leading eqge of retaining clips of
release bearing and in fulcrum
$eat of release .lever.

3~ Tighten all .attaching parts to
specifications.

4. Lubricate boot with silicon
lubricant spray.

1. Daub Long-Life Lubricant
C1AZ-1959Q-BA (ESA-M1C75-B)
lubricant or equivalent. at leading
edge of release lever fingers.

2. Replace release bearing and
transmission input shaft retainer.
Fill annular groove of release
bearing hub with bong-Life
Lubrlcant,.,Q1AZ-19590-BA (ESA
M1C75-Brlubricant or equivalent.

3.. Lubricate clutch pedal shaft, .
.:bushings a~d. pedal support.

_., . ~.. " CC~~S-2B

RESOLUTION

i. Dry pedal sha~ - lube pedal shaft
ana bushings. Check for 'broken or

. miSSing clutch pedal assist spring.
.Replace if necessary.

1. Oil"on disc a~?emply,,·.(Also.caused:

. .clutch clatter).

2. Broke~.pressure·plat~r- ,i

~.3. W.orn .~I.~tch fa.cir,~s. 'f

Slipping';clutch ""

.....~

..' ." :,~ ': :

( ~ ,

.li. ~.. ... ... ;. J • . ~, ... ,""" '".

1. Replace disc after washing
flywhe~1 and pressure plate friction
surfaces with clean solvent.
D'egla~e flywheel and' pressure
'plate: " '~ .. _J ,- " •

2. Replace pressure plate.,

3. Replace facings or 'complete .
.9rive~ disc as·sembiy. .

CC5216-2B

.. ',"'a t .-.'\.
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'16-01-5

,'CONomON"

Clutch "squeaks'! or "scrapes" when
pedal is depr~ssed.'

.. :

,. • :..,. I ~

Clutcn chatters during starts.

'. .. : .....

Clutcti-Gen'eral Service

POSSIBL:E, CAUSE

1. Clutch linkage under dash panel
.shows lack :of ,lubrication, binding,
interference(s), excessive wear or
misalignment. '-

2. Linkage: insipe 'clutch' housing"
shows.. lack of ,Iubrication~ binding,
excessiv~ ,w'ear or misalign~en,t.

,3. Pressure p'ate,binds or. h~~
interference, broken or bent
,B~lIevilie spring.· -

~" ,Other (1, 2', and 3 OK)." "

1. Engin~ rough idle hesitatio'n'
'durinQ' acceleration.

... I..

~. Eng'lne mi~aligned, ~o~'prop~r'ly
seated on mounts. ' ,

3. Engine, transmission, or cab
',mquJ:)ts misaligned ~nd/or lo,os~.

4. Relea$e be~ring or transmi'ssidn
retainer inadequa!ely l~bricateQ, -:
m!saligned, worn or galled~'· .'

RESOLUTION

1. Lubricate, tep~ir or replaqe as :
required, tl1~n road test.

2. Lubricate, repair or rep~a~e,as
required, then road test. J

-3. ~eplace 'pressure plate, .then .j"

road test. " :

4. Perform "Inspection and
Alignment Procedure .:- All

'. ' ModelS" (Sectipn 16-01, General
Clutch $e;vice). Repair as ~,':. .

,required: th~n road tesf-, ~:, .", ~

1. Adjust or correct engine- idJe as
required. '.::: '

2. Align and center engine mounts,
in tear drop ,holes. " , :,

3. Align, replace, and tighten
mounts as required·.

4. Replace release bearing or '
transmission retainer as required.

. ,.,

.•""J

,.
,~

: •• ::" ,J'

'~. . . ,

.~. , .;.

\. •• j.~ 1\

',,5. Flywheel 'housing bore and face
.. 'out of alignment. '

6. 'Loose-or missing pressure plate
'- '-, a~ac~ing ,bolts.'

..... ,- -

7. Beni or ,out-of-plane-,pres$u~~
plate fingers: '

8. Clutch disc contaminated 'IIith oil.

,.

9~~ Clutch di~c:~arped,'crack~~: or'
, ,friction material loose. ,".. ~

10. -Pressure p'late warped or shows
hot, spots'. '

5.':,Correct per shop manual"
procedure in this Sec~ion:

6. Replace and/or tigh~en tq
: t· specificati~fr.:.; J- " ',. "

r , 7. Replace pre$_~ure plate·.:~f. 'r~'leas~
fingers are mqr~ than 0:060 ,inch
"o~t-of-plane. .

8. Correct leak, replace disc and ,
~I,ean pressure plate asreq~ired.

9. Replace disc.

10. Replace: pressure plate.

, .. ~ ~,"f:.,': ~ '11 ..,F'yWhe~1 warped, or disc9'C?red 11. Reface or replace flyWheel.
,~.. ..., .. ; ",:~'I (e?Ccessiv.~; .h~at). , .

:NOTE:"A light chatter "or sh~ader in,the vehicle when ~ngaging the clutch at iight throttle is a normal occurrence."
, This' condition' -results' from the new lower numerical axle rati9. It may be more, pronounced in heavily loaded

vehicles. Drive- traih'fun'ction and durability are not affected by !his chatter condition. Th~refore, drive train
, . components,,~ particula,r1y clutcnes, ,s.nould, notbe replac~ or rebuilt in·attempts to e.lin'linate this' condition'.. ~ .., ~'.. .'. . ... , ~. '.. \

'CC45Sg.;.2E

..... : . ...-,
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16-01.-6

: ' CONOITIO.N:
. .,

Qlutch n~o!sy.

.(.~,

Clutch-Gener~1 Service

POSS~BLE CAUSE

1. Release bearing ~orn'or damaged.
.2.Pressure'plate'release fingers worn

.or damaged. .' ,
3. Flywheel housing and engine

cra~ks.t:aaft out of· ~ligl1~e~t. i

4. Transmission front'extensionnot,
properly engaged. ~~;. '.

16·01·6

REsoLuT~ON

1.. f3ep,ac~ bearing~

2. Replace pressure plate'assembly~

.3. Align or replace housing as
required.

4. Repair as required.

C'lutch slips ,after the ,peqal is fully
released.' . ,. .

,. ,r" t \\', --: ?', '.
; .1: 1-....

t"" ','

'I :'.-

'.. ....~:

CONDinON'

"Clutct) Pedal hangs up at top of:"
strokEt:· ',~ '.' " .~

': ~ .,. ..., ~

(: ..: .

. ,..
~_J .'

r
O

'••'

Heavy pedal efforts.on a fast pedal
stroke, but nonnal pedal efforts on a
slow pedal stroke. ,

1. Clutch· pedal,linkage:binding "
(outsid~ of, flywheel. housing). "

2. Transmission input shaft bearing
, , retainer anp pressure plate wom,

damaged Or lack lubrication'. Clutch :
disc worn.

1. Clutch linkage and bushings
'(outside of flywheel housing) worn,

" crackec;i, or bent., ., a,

2. Damaged or worn clutch Qisc,;
pressur~ plat~ ,or .~ele~se·'~ver.

,J 3. Damaged' 6r worn. cra~~shaft, pilot
bearing. " , ~~ '

4. Clutch disc hub ·spline does not
move freely on transmission 'input

.$haft '$pline., ' ,.
5. Clutch hydraulic system, ... ,

inoper~tiv~. ',' . .' '' , ,- ~ c

6. Incorrect clutch disc installed.

POSSIBLE CAUSE '

1. Pedal or cross sh~ft lever '
interfering~ dashboard wiring.

, ,2. Broken or missing· clutch Pedal
, assist .sprir:'9. '" -, :, ,., ,

3., Loose clutch pedal ~ttach~~gnut.
I .' ',,"

4. Improperly positioned· cross shaft
lever.

, '5. Release bearing and'~hlib 'gri~inQ
on transmission inptJt':'shaft bearing

.'.. re~iner.\ "~" ' ;" ':. ',. '.. '

':' "i

• • ~. '..1 , ...

'.J '6. HydrauliC System, (piston) binds
intemally.

1. Restrjction i~ .hydraulic tubing.,

1. Lubricate, repair and replace
linka~e ~arts as required.

2. 'Lubricate -or replace parts as
required.

1. Repair or replace the'damaged or
wO,m b~s~ings, leyers, ,and rods.

2. Replace damaged or worn parts
as r~q~ired.

3:· ~eplace bearing as reqUired.

. 4. Repair or replace parts as
required.

'5. ,Replaq~ clutch hydraulic system.

6. Replace' clutch disc.

CC4560-2C

RESOLunON

1. Reroute ()~ tie interfering wires.

2. Replace spring.

3. Tighten ·~ut.

4. Replace crQss shaft lever. Refer to
J Section ,16-04 HydraUlic Clutch '

System for p~sh rod, length
adjustmen~.

5., Lubrica~e bearing hub with Ford
Long Ufe Lubricant C1AZ-19590
BA (ESA~M'1C75-B), or ~uiv8lent.·

Rep,~~ transmiSsion i~put shaft
retainer~if w9m... '

. 6~ ~~epl,~~ rtias~er ~Iillder or slave,
cylinde( ~ required.

1. Replace hY(;lraulic tubing.

, I
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16-01-7

TEST STEP

1.0 'I PEDAL ACTION (E~INE OFF)

Clutch-General Service
I • •

SYMPTOM: CLUTCH NOISE

RESULT

·16-01-7

ACTION TO TAKE ~.

Squealing NOise

...... , '

With engine off, check 'for nOise' and binding condition
When ~al is depresse<;j and the~ released.

.N9~se/Binding
., .'

' .
.. -

2.0 1 PEDAL ACTION (ENGINE RUNNING) ,-

With er.-gine .running,:depre~ 'pedal. (See '10te belo~.)

Noise

3.0 I CLUTCH ENGAGE~ENT

With engine running, check for $Quealing noise when
.engaging clutch..

;

®~ GO to 2. , - ".~ ,

-.~. :GO to "squea~~" or ,
"Scrapes",DiagnOsis
Charts.' -.

®~ :GO to 3,
".', '";..

~ GOta 4.

r ~.~ ROAD ~EST:

..~ GO to 5.--

4.0 I RELEASE BEARING/PRESS~RE-PLATE FINGERS

Inspect t~e relea,sa bearing 'an,d pressure plate fingers
for wear. - -.

, .. ,.

5.0, I PILOT BEARING

Inspect pilot. for' pr~r installation" wear-and loss of
lubrication." ,,

.@.. RO~D TESr

.Bearing Rough/Noisy ~ REPLACE -bearing; I~' - •

.Pressure Plate Fingers REPLACE· pressure
Worn plate ·if release fingers

are more than -1.52111111 '.
(O~O6O inch).out-of-pl~ne

,'as 'installed 'on flyWheel.
CHECK flywheel housing
bOre and fac~ alignl]lent,
then ROAP TEST. . . . ~

@~ ROAD TEST.

~ REPLACE as required.

,NOTE: A light. intermittent clicking noise may result during pedal application. Some noise under these situatio~ns will n9t
adversely affect cl.utch function ar:'d doe~'not necessarily indicate a failed r.elease bearing or out-of-plane pressure
pla~e re~ease fingers.. Inspection of these ~ponents i~ not required unless the noise is excessive. CC4561·2C

Testing ProCedures'"

Squeak o~" Scrubby Nois~ fe'st

1. Work the" ~I~tch'pedal back and .forth.

2. ~ Note any bindi'ng'condition 'or lack of lubrication in
. the linkage. To' help pinpoint noise it may be
.- necessary to disconnect and \ isolate, some

componen,ts.

Transmi~sion Gear_ Rollover or Transm.ission
Bearing Noise Tes~

1. Let engine idle,. placing' tran~mission shif~ selector
in ~~utr~1 pos,ition. .

2. Depress clutch pedal.

Viith th'e clutc~' pedal, fully dep,~essed, the
transmission input shaft will stop' rotating. If the input

. shaft bearing' or transmission 'gears were, causing a
nois~, the noise. should stop. . .

. . .
. If noise is still present, perform Clutch" Release
Bearing (Rotational Underload) Noise 'Test. .
.,. ~ ,t

Clutch Release Bearing (Rotat-ional.Underload)'
Noise Test
NOTE-: A light'intermittent'clicking'or rattling noise may
result during pedal application due to the clutch
solenoid lockout switch and cruise control clicking.
Some noise under these conditions will not adversely
·affect clutch function, and does not necessarily indicate
a failed 'release bearing or out of plane pressure plate
release fingers. Inspection of these components is not
required unless the noise is excessive.
1. Let the engine' idle, with the 'transmission shift

.selector in neutral pqsition.
2. Depress clutch pedal approximately, one inch.

3. Listen for any change in noise level. .
If the release bearing is the cause of the noise; the

noise should stop with pedal depressed. Replace the
release be?ring. . '.
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16-01~~ CJutG.h-General Serv,ic~

Overheated clutch from excessive slippage or abuse
can cause chatter. .

Clutch slippage rTlayhave severa" ca~ses.(oillea~age
"onclut'ch'disc, op'er~toi abuse•.,excessively worr:" disc).

Bearing Travel Measurement

F-Series with 7.3L Diesel and 7.SL 'Gasoline ~ , '
Engines' ','" ' " ';" ,

1. With the clutch'pedal -'depressed 'fully to the floor"
measure the external slave cylinder push rod . ADJUS"'t'MEN,TS,'
travel. ' , ' ~4. ~ " , ,,' .. t

Flywheel Housing Alignment' (Warner
2. ~ The pus~ rOQ shoul9 extend 11 mm, (0.43 ,'inch) T ..)

,rnini~~ri1.' 'D~' n9t '. replace the clutch .hydraulic ransmlsslon
system if'the ,ni~,asurementexceeds this distanc~. . Inspection and/or ,alignment of the flywheel housing

NOTE: :lf~Jhe slave 'cy'linder travel does not meet~'the is indicated when, ,symptoms ..~xist of., excessive
transmission gear wear, transmission jumping out of

. travel requirements,' check the hydrau~ic reservoir fluid, gear;' driveline, vibratio~~' clutch "pedal, vibration or
level. . . .' scrubQY .f~el, pi~qt pearing noise, ,rel,ea,se ,:b~aring noise,
F-Series and Bronco "with 4.9L, 'S.OL" and S.8L· I 'or excessive clutch spin time. Common complaint area
Gasoline EnginE!s' , or .. obvious misadjustment should always be checked

and corrected prior to checking alignment, to be sure,
1. Re,move the rubber plug from the inspection port.in the basic system is in wor~i.ng order.

the side ,(Mazda) or bottom (Z-F) of the
" ·transmission bell .housing (Fig. 1). Inspection' a'nd Alignment Procedure (Warner

2. Position TooID87T~4201-A~ or equivalent through .,' Transmission) ,
,the opening and'agains~ the' slave cylinder as 1. Remove the transmission and' flywheel housing
shown (Fig. 2).',· '. !-', ' ~ .... ' from the vehicle as outlined in the appropriate

3. Using the rear 'edge of, the black plastic bearing , ' transmission Section ,in Group 16.
, retainer as an· indicator, take 'a reading with ,the ~ 2.... ' Inspect~,blean and/o'r t~move"all n'icks, burrs, paint
,clutch pedal fully up." . and all other foreign material from the following:

4. Have an assistant fuily d~pres's the pedal and take ~':a: Front'" and 'r~ar'face" of fly~he~r ·~.~using.
another "f!le~surement. b. Flywheel hOUSing bore surface.

5. The' differenc'e 'between the two readings is, the ,c'. Rear face of engine block.
total bearing .travel.:

6., 'tthe' bearing travel i,s less than to.8mm (0.425 d. Rear engine plate.
inGh)', check the hydraulic reservoir fluid level, then .e. Flywheel housing and engine block dowels .
.i~nsp.ect the hydr~ulic, system for leaks. Fill the (missing or damaged dowels must. be
reservoir if required. If a leak is located in the replaced). .
system, replace,the worn or damaged. component 3. Install the flywheel housing and rear engine plate
and.bleed the system. If no leak .is found, bleed the ,to the engine less the transmission and tighten the
system. Recheck the', beari~g travel after repairs mounting bolts. to specification.' Refer .to the
have been completed. appropriate" trans'rpission Section in 'Group 16.

Clutch Squeal Test' .. " 4. Install Clutcn Housing Alignment '. Tool T75L
6392-A or equivalent, with dial indicator base post'

A clutch noise sornetimes~referred to as a "squeal" ·attached (Fig. 3) through the flywheel housing bore
may be evident .as the clutch pedal is hald down. into the clutch disc. ,Tighten the nut on the end of
1. Le, engine. idle~" placin.g', tr~nsmi~sfon shift' selec,or " the post assembly' 'until~ the clamp .,(split collet) on

. in neutral position.. , , , , the opposite end of the assembly grips the clutch
'" . ' - disc splined hub tightly (Fig,,

4

4). 'Up, down" or side
2. Depress to floor and SLOWLY release clutch movement of the post assembly must not be

pedal.· ' . .. .' evident during the bore andruriout test procedure.
If the noise .is' reduced' or '~Iiminated'as the clutch If any movement.is detectable, the nut should be

pedal is released andr'the input shaft begins to turn, the further tightened', uriti.l movement' is' sto'pped,
pilot pearing could be the possible cause. otherwise erratic re.aqings will result. To facilitate

installation of the collet to the clutch disc hub,
Replace pilot bearing., '~'.Refer 'to flywheel housing place. a short piece.. of mas,king tape: halfway

alignment, an,d inspection. and, align.ment procedure in around the collet to' hold it at is smallest diameter
this Section. , . ,until it can be inserted ,an9 tightened. (Ffg. 3).
Ciutch.'·Ctlatter and. Slippag'e Test .. 5.. To' check face runout, install a dial -·indicator, '

. . . ~ . ',. , _. .. .
A clutch or' vehicle vibration :.called "chatter" is TOOL-4201-C, on the t?asepost using the

evident just as the clutch ,is released and. the vehicle universal" "br'acket and 'short support bar (Tool
starts to move. . , T75L~4201-B) provided with· the 'alignment kit

(Fig.; 3). Position the dial. indicator- so that the
Contamination 'of the, clutch disc ~ friction surfaces, indicator button' 'contacts a cir9umfereflce just

causing uneven friction,rjlay make· the power. transfer outside the transmission pilot' hole. Tighten the
uneven and. result i,n a "chatter." universal clamp securely. (Fig. 5). ",

Oil leakage or grease on the clutch disc is the major 6. Push the c~ank~haft rea~ard to remove ~ny ,end
cause of chatter. 'play. "Set, ,the dial indi~ato~ to z~ro. f" ' ,

Lo'ose, misaligned ,orbr.okenengine mo~nting'(s) can 7.- Holding .:the 9r:ahkshaft'in the r~arward _position,.
cause clutch chatter. rotate- the cranks.h"aft through one complete
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BEARING ~VEL MEASUREMENT

FIG. 1 Inspection ~I~g ~RemQval

152.3mm

". 212.5mm,.

82.0mm

43.1mm

, , ITRUE BLANK C9016.1A

,BEND ""__~-~~------+.-

LINES

EDGE VIEW

Dowel Replacemeot Procedure
Use' a drift pin on through holes and vice grip pliers or

a ,similar tool on blind holes to remove. dowels.

NOTE: Dowels :,should be pulled or .driven from' their
seat ,using ,care not to damage the surface area around
the ~owel..· " ~.

-All s'olid type dowels can be installed by,driving them
into place using a brass or plastic mallet. '

, ,

NOTE: Care should' be exercised to drive the dowel
squarely into place until fully seated and not to damage
the surrounding surface area.

~ : . " ...
,band is t09 tight, it may bind the dial indicator or
distort the' reading. . . ' '

11. Zero ,the dial indicator and rotate the crankshaft
" through one revolution as in Step 7. Record the

greatest variation between the i~dicator readings
for _the complete crankshaft revolution. The
reading should be verif.ied by 'repeating 'th~
procedure' ,a ~econd time. '

12. It the maximum variation measu'rements obtained'
in Steps 8 and 11 show that face runout exc~eds
0.254mm (0.010 inch) and/or'bore runout exceeds
0.381 mrn (0.015 in~n), refer to 'Correction' below.

Before re..asserilbly 'of the transmission to the
flywheel housing, the front mounting face of .the
transrT)ission" should be. -inspected and ·cleaned. Any
nicks,burrs, paint or foreign material must be removed
to be sure of alignment between the components.
Transmission Welsh plugs should also be checked for
proper installation. If the'dowels on the flyWheel housing
or rear face 'of the engine'a'remissing or damaged, refer
to dowel renloval, and installation' in this Section for
instruction's. ' " .

FIG. 3 Tool Fabrication

FRONT
OF

VEHICLE
.. ~

RELEASE BEARING ,
TRAVEL INSPECTION"

"PORT (RUBBER PLUG
- REMOVED)

C8891·1A

FIG: 2, Measur~ng Reieas~ Bearing Travel

revolution, by using a wrench· on the crankshaft
.pulley attaching nut. (Removal of spark. plugs will
relieve compression and ease crankshaft 'rotation).
The dial indicator should return to. zero after one
revolution unless enc,t play or a loose alignment
post h~s affected, the reading. '

..... . .'

8. D~ring Step 7, .. t~·e greatest, variation between
indicator readings -'for one revoll:Jti9n should be
'recorded. A small mirror will be necessary during
this procedure for viewing the dial 'indicator through
its cO,mplete rotation." ~

9. To verify the reading in Step 8, the procedure
should be repeated a second time.

~. .. ...

10. After completion of the face runout" check, install
the dial indicator lever 'attachment to the dial
indicator (Fig.' 3) ,and po~ition the :assembly to
check bore runout (Fig. 6): The rubber band ~hown

attached to the lever (Fig. 6) must be installed 'as
indicated, prior to installation" of- ,the lever, to
prelo~d the d,ial indicator for' bore r~adifl~s. .
NOTE: The rubber band should be, installed, just
snug enough ,to· provide a light pressure of th~

lever tip on the bore of the housing. -If the rubber
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16·01·10 ·ChJtctf;....(1eneral ,Service 16·01·10

.'.'t

FACE; OF HOUSING (MUST BE
Ct.EAN AND FREE OF NICKS,

'BURRS, 9R Fd~~IGN MAjERI~L.)

,,' ,-' " C67~·1B

DIAL INDICATOR,'
PART OF TOOL;4201-C.

HOUSING FACE RUNOUT·CHECK,. 1YPICAL
'-. •.•• .,oj'

. . ~ -.
,- I

COLLET MUST BE
TIGHTENED SUFFICIENTLY TO

PREVENT ALL POST
MOVEMENT ~---~

l • ~F·'

DIAL..INDICATOR
, BASE POST-PART

'OF TOO~~,~2.01-C , "

~ • \.". ~C1

FIG. ',~ Installati.on Qf Post Ass~m~l~

. !
l~ ~

UP-DOWN OR SIDE·TO·SIDE
MOVEMENT SHOULD NOT BE
NOTICEABLE HERE

C6219·1A

FIG. 6 Installing" Dial Indicator F'ol- Face' Runout Check
'\ \.. "'" . " .

" r "pressure. If,the'" bearing ~otatiQn is rough,..replace
. 'the bearing. .', - '. . . ,

· 2.,'ln·spe~tlrem0v~ imy SUrlaceSCO~in~ or burrs that,
._ • may impede the ..sliding, motion "of the r -release

.....:. :.~:·bearing··on the~ transmission ',input sh~ft",ret~iner.
',. '~ ~Any scofing, ,or burrs, should be polished 'off,with .a

',"fi,ne, grade emery, p~pe~. ' .

. .'Prior -to re-instaliation,,'lubric~te' for rele'ase b~aring'
.bp~ratiof' with .lithium base grease,. Long-Life· Lubricant,
,C1 AZ~19590.;BA (ESA-M'1 C75~B) orequivaleht; at the
,following poin~s: "

. C6218·1B

f£:=l ' ].

PLACE RUBBER BAND HERE
, TO PRELOAD LEVER
, FOR BORE RUNOLJT

POST

FLYWHEEL HOUSING Al'lGNMENT
ADAPTER T75l·6392-A

DIAL INDICATOR

: FLYWHEEL HOUSING SPECIAL, SERVICE TOOLS

I ~L fNDicATO;-'l' ,DIAL'INDICATOR .

I
ASSEMBLY SPECIAL , I SUPPORT BAR 4'~

TOOL-4201-C 'I • T75L-4201-B '

\

UNIVERSAL BRACKET LEVER ATTACHMENT
T75L-4201 ~A

I .'PLACE MASKING TAPE 'HERE
'BAS,E POST , ~', ' TO HOLD CLAMP

DURING INSTALLATIONJ . IN CLUTCH HUB

Clutch Release Bearing :;-

Wipe all, oil :and dirt ·:off the ,release bearing.' .Th~
bearing is prelubricated and should not be~leanedwit~ ,
solvent. On all- vehicles, the clutch release bearing and, " ,
hLib are serviced .as a single unit. Do riqt dis~ssemble
them for inspection or \replace~~nt. " -,~, .

Inspect the rel,~ase, bea,rin~ as. follo~~:. ,

1:.,' Hold the bearing, hub and back plate"and'~rotate .
the outer race while applying a compr~ssive

CLEANING AND 'INSPECTION

FIG.. 4 Special' Tools~Flywheel' Housing"lnspection
and Alignment ' , , ~ ..

Alignment Co'rrection (Warlle'r Transmission)
.Since any change in 'face alignment will change bore

alignment,' 'i~ may be possi,ble to'correct bore. ali,griment
by changin'g ,the face alignment.' Face alignment can be
changed by' shimming betwe¢n the, flyWheel housing
-and engi'~e. ,Fig. ,7 shows the type of shim which c~n b~
fabricated.' , . C • : ' '"; "

. ~ ~ ~ • .' . .' _f, t : ':..

,. rhe' shim 'requi~ed,is one half the rDaximun;"- (minus)
indicator reading and should be located at ttle, point of
maximum (minus) indicator ,'reading.

I,f both the bore and face alignment are outof-1imits,
shim, between the"flywheel housing and' eng'ine to'bring
the face alignment within, limits. Check-, the bore
alignment. " :~ , "

If the': bore.align~er:'lt is,,~~q~t\·oi lilT'i'ts:.~;and~ ·.Jac,e,
alignment is ,witbin,,Ii,mit,s,., shim the. flyw,~eel housing' to
the 'Ii~~tof ..;face misalignment and.< che:~k' the.,- bor~
alignment. If..it is still not within limits, "repla~e the
housing. ' -
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,16·01·11 Clu,tch-General Service 16·01·11

C1784-18

FIG: 7 Ir:-stalling Pi~1 Ind,icator, For Bore Runout Check

2~ Misalignment belw·een en~'gine and th~
transmission. This condition will exh~bit symptoms
as transmission jumping out of' gear, driveshaft
vibration, excessive spin time resulting in, gear
clash, and clutch chatter on start~up.

NOTE: Also see Section' 16-04, Clutch System~
Hydraulic for information qn concentric sl~ve cylinders.

Pressure Plate and ,Cover
The Belleville 'design pressure plate' assemblies do

not need to be lubricated. -

Inspect the' surface .of ·the pres"sure plate for burn
marks, scores, .flatness or ridges. If- the pressure plate is
badly heat-checked or deeply sC,ored, replace the
pressure plate and cover assembly. Clean the pressure'
plate and flywh~el surfaces with a suitable :commercial
alcohol base solvent to be sure. that surfaces are free
from, any oil film. Do not" use .cleaners with a
petroleum base" and do not immers~ the'. pressure
pl~te in the solvent. .: '.,

If a substantial difference in finger wear exists,
the heavily worn finger is bindir-g. R~place the

.pres,sure plate...

Clutch ,'Disc '
Inspect -the clutch d'isc facings for oil or' grease.

Eliminate.'the so'urce of any oil or ,grease before
replacing. the, di'sc. 'An excessive amount of grease ,on
the bearing hub will find its way to the disc facings. Too
much lubricant in the ,transmission ..or ,a -plugged

. transmission vent will force the transmission. lubricant
out the, input $haf.t and onto the 9isC 'faqing~. Leaking'
re~.r engine seals or loose or unsealed flywheel housing
attaching bolts will allow engine oil to flpw onto the disc
facings. ~ .'~ . . _<" ,

, Inspect the clutch _disc for worn or loose facings.
Check the disc for warpage and for loose rivets at the,
hub: Check for broken springs.~Springs loose enough
to rattle will not cause noise when" the vehicle is
operating. ,,' "

Replace" the disc if, any' of these conditions are
pr~s~nt~ When in~talling a new_ disc, be -car~fu,upon
handling as not to drop it or contaminat~ it with oil or
grease. ,~." ,

Flywheel Runout

Crankshaft End Play Check
1., Mount the dial indicator base on the rear of the

engine with the indiC2ator tip resting on the flywheel
toward the outer edge.

2. . Using a suitable pry bar, shift the engine crankshaft.
forward and rearward while taking an indicator
reading. Compare reading with 'specifications
found in the Light ,Truck Engine '$hop Manual.

Flywheel Face Runout,
Refer to Section 16~10, Transmission-Manual-'

General Service for flywheel face runout checks.

Pilot Bearing Assembly
Refer to Fig. 8.
Check the fit of the clutch pilot bearing in' the bore of

the . crankshaft. 'The bearing is pressed into the
crankshaft and should not be loose. -

LEVER TIP RIDES ON
LEVER ATIACHMENT TOOL BORE SURFACE. THIS
TISL-4201-A WITH RUBBER SURFACE MUST BE CLEAN

BAND IN POSITION' 'AND FREE OF NICKS,
FOR PRELO!'D, BURAS, OR .FOREIGN MATERIAL

RUBBER BAND SHOULD BE SNUG
AND PROVIDE L1GHT'PRESSURE -

OF LEVER TIP ON BORE OF HO~~ING C6741·1C

~OUSING BOR~ RUNOUT CH~CK - TYPICAL

: ~. ,.UNIVERSAL BRACKET ,'. ' pOST ASSEMBLy ,
PA~T OF TOOL-42'01-C : TOOL DSL-6392-A ; .

38.1mm (1% INCH)

~--31.15(1% INCH) ........-r~ ..JJrn(S/8INCHI.

FIG~ 8' Fabricated Flywheel Housing, Shim

1. Fill annular groove of release bearing.

2. Thin coat on. inside di,ameter of release 'bearing.

3. Fingers of clutch release lever (7.$L ,'diesel and
7:5L, gas engines, only). ,I,

4. f=ulcrum point of clutch release lever (7.3L diesel
and 7.5L gas engines only).

Failure. situations for release bearing operation:

1. Misalignment of clutch: releas~ lever (7.3L diesel
and 7.5L gas engines only).
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16-01-12 Clutch-Gener~1 Service 16-01-12,

NE EDLE ROLLER
BEARING

,-' CLuTCH PI LOT BEARING
A~SEMBLY -- ~120

IRON COLLAR' . .'
NOTE: IRON,COLLAR AND NEEDLE
ROLLER SFARING ARE ONE
ASSEMBLY AND CANNOT SF .
R'EPLACED INDIVIDUAllY. .C2961·1B , •

. Check the" pilot bearing (needle typ~),'assembly for
'mis-alignment and 'p'r~ss fit condition ,in th~ crankshaft.
Visibly inspec't the bearing surfaces. (neeqle rollers' and
transmission input shaft) for scoring, worn or broken
roller$, ··in,adequate. ~irease ~nd discoloration due to
"heating.. Check' the: Gondition of' the bearing's ,seal.
The~e';]sh\oulo oe' no" visible grease, leakage, on the
,bearing 'retainer. or the crankshaft. ': Refer to, 'Section
"16-02~ CJutctl, for" 'replace,m~nt.. ..' . . ',;

-t,......

FIG. 9 PUot Bearing (Needl~ ~oller' Type) .

. ,

Number> 'Description '. Application . ,

T50T:100-A Impact Slide' Hammer :-'2.:1;2 ~bs. Universal'

T59L-100-B Impact" Slide ;Ham~er, - 2-1/2 Lbs. Universal,

b79P-100-A Impact Slide, Hammer .:...- 5·Lbs; Universal .. ,

f58L-1,01-B P~'ler Attachment '. .~. Univers~!,- Use with Slide Hammer
-.

T57L-500-B .B~nch-Mounted Hold~ng Fixture . v~niversal .,.

T75L-4201-A • , Clutch Housing AlignfTlent Ad,apter Universal -.Use with Dial Indicator .for Right.
" Angle Measurements ' . .

T75L-4201-B Clutch Housing Alignment Adapter Universal
e, •

D87T-4201-A Re~~ase ·Bearing' Travel MeasLfrement Tool Un~versa!
' .

"

"

D78P-4201-B Dial indic~~o~ with' Magnetic Base Universal ~

, , . '

TOOL-4201-C Di~I' Indicator with Bracketry, Universal

T75L-6392-A Clutch Housing Alignn;-ent Tpol
: Universal ~ Use with Clutch Housing ,

"
"

Alignment Adapter and DiaJ Indicator

D79T-7550-A" Clutch Align"ment Shaft ' , 10 Spline - 1-1/21~ch Outside piam~ter

D79T-7550-B 'Clutch Alignment'Shaft - 1q Splin& - 1-3/4 Inch Outside Di~meter
"

D79T-7550~C Clutch Alignment Shaft 10 Spline - 2 Inch Outside Diameter
.. , .

SPECIAL' SERVICE TooLs ~

SPECIAL SERVICE TOOLS

,CC4852-2D
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16~02-1 Clutch' , 16-02-1

-'

·SECTION ·16-02 Clutch
... ~ .

. .
PAGE SUBJECT, PAGE

,DESCRIPTION AND OPERAT~ON ,. :' ~ 16-02-1
DIAGNOSIS AND TESTING 16-02-1~·

REMOVAL· AND INSTALLATION .' .
Clutch Piiot Beariri.g:;...'. ~:~ .•'.; . '..' : 16-02-1'
Clutch Release Lever-7.·3L Diesei and "

7~5L Gas 'Engines <;>niy' '.' .....:.. ~ ..'..........•. ''; . .; .16-~2-t
. ". ":

R'EMOVAL AND INST'ALLATION' (Cont'd)
Single·Disc-Typ~ Clutch' '. . . . . . . . . . . . . .. 16-02-2

SPECIAL SERVICE TOOLS .•~ '. 16-02-5
VEHICLE APPLICATION' . ~'~' .' '.. ·16-02-1

VEHICLE APPLICATI.ON
, ,

E-150, F-150-F-350., P'-Super Duty Ctl~ssis Cab~
'$tripped Chassis a~d Bronco Vehicles Equipped with
Manual Transmission.

thefransmission. The bearing and $eal are pregreased
and 'do not require additional lubrication. A new bearing
must' be i~~ta4I1ed whe.~ever: a 'b~aring is' removed.

Removal

CLUTCH PILOT BEARING
ASSEMBLY .- 7120

'C2961:1B .•

,
, "

,SfAL,

Pilot Beating Assembly (Needle Roller Type)

IRON COLLAR . , ",
, NOTE:' IRON' COLLAR AND NEEDLF. '

ROLLER Sf ARING ARE ONE .
ASSEM8L Y AND CANNOT SF
REPI;-ACEO INDIVIDU,ALLy,

FIG.

.... :.,.

.t."'-'"

'.
NE'EDLE HOLLER
~E'ARING 'r- ,

1. Remove the transmission, clutch pressure plate,
and ,disc fO'lIowing ,the procedures in" Group 16: .

2. Using In1pact Slide Hamm'er Puller,; T58L-1 01-8 (or
equivalent) remove the' pilot-bearing (Fig. 2). "

Instaliation'

J . ,~U~ing. Pilot,. B~aring Replacer '.174P-7137-:,A and
.',Clutch Altgn~r T71 P~7137-H or equivalent;. install

the pilot pearing With,' the: sa'al . fa~ing the
"tr.ansmission (fig. 3). so that t~e adaptor. .,is not
cocked·. ",' ,," ',.~" ..'" ,

",' . . . . - - ~ .....

~. Install, the clutch .. p're~sure' plate, ,disc, .. and
tratrsmis'sion 'following the procedu'r~ jn thi's
Section and' the appropriate transmission' section
ir'1' Group 16. .; '. ' .:.

NOT.~: Car~. must be ta.ken 'notto d.amage th~'b~aring
during transmission installation whil~ .the" .tran~mission
irput, .~h~~t is ~eing insert~? 'int9 t~e, bearing..

·Clutch, .Release Lever-7.3L': Diesel. and 7.5L
G'as .E'ngi~es 'Only , ,',

.~~!~r to Fi,g: 9. . ,.

.. -._ ..

DI'AGNOSIS .AND TESTING .
. Refer 'to S~cti~'n 16-01 Clutch ·'GeJ)eraf Seryj:ce.

REMOVAL AND .INSTALLATION<

Clutch"- Pilot .~ear~ng, .. :.
A needle roller -bearing 'and collar a.$sembly is used

as a clutch pilot bearing ~on ,ai' vehicles (Fig. 1)" It is "
·inserted direqtly into the engifle Qranks~aft. The .beari.ng
and collar assembly is "a ohe' piece unit'that cannot be
se'rviced separately. -The needlebe'aring clutch pilot can
only be, installed ~it~, the.seal. end of the b~~u:it:lg:faciQg

DESCRIPTION AND ,OPERAT,ION
" .

The purpose of the clutch is to' ,connect and
'disconnect, a· manually operated transmission anp the
remainder Qf ,the power-transmissiqn sY$tem.,f~om the
engine. This permits starting and sfopping the vehiCle,
shifting and' changing spe~ds that,;corresponq ,to th~

engine, speed through gear r~ductions for both forward
and reverse directions~ .

~ . '.. . ~ .•

The c1utch· c,9nsist~ ·of. a driven': pl~te·. (~Iut~h·. disc)
, splined. for,. the ~np~t ,sh~ft of the trari~llJission' a~d the
clutch housing (pressure ·plate)., ,

This forms a, co~tinubus .system ,by'whic'o '~6tation of
the engine is connected' to the tr'ar:lsm!ssibn by solid
member .when engaged (clutch 'assemblyf For power at
the output 'shaft of the' transmis'sionor ,-rear wheel
rotation .(forward 0':' revexse), the dri,venp,late is a.-meta;1
disc, faced on Doth- side's with woven 'ffic,tion materials:
The prsssure pl~t~·' is (f' metal' me.rnber 'boHed' on the
flywhee'l which .houses the drive[l plate h~ld in. position
by' the '.' transmission :, .input .'shaft A clu.tct), slf;3ev$

.mounted over the. input sha:tt of th~'~rans'mission'<?arrie's
~ release bearing ~hat is pressed agai"nst.'th~, fingers of '
the clutch that pushes. it .~way 'from' th,e, driven plate
causing disengagement-breaking the' cO'hnection
between ~the engine '(flywheel) and' the 'clutch. Reverse

, action or the r~lease of the bearing engages the clutch.
The release leyer is';actuated· by a hydraulic system

6

(refer to S'ectioh 16-:~04, Clutch System-:-Hydr~uJic).

':Qther, inte'rnat' clutch parts' are ~. a pilot, bearing
mounted in the cr.ankshaft which supports the end of
the, input shaft Bearings are .designed.. fQflbng life 'and
require 'no lubrication. ~'. . .
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16-02-2 ' Clutch 16-02-2

C7030-1A

PILOT' BEARING
'REPLACER
T74P-7137-A

FIG. 3 Installing' Ciutch Pi'lot Bearing Assembly
.. ~ . . .. ..' . .... ~ .,

,5: " R~fer:'lo the 'appropriate, transmisSion Section,'of
,..~ .. ·this Manual for· instruction's and remove the
, transmission from the vehicle: '.

6. . Mark .the assemble'd position' of the pressure piate .
and cover' to the flyw~.eel (for. re-assembly):"

7.. Remove the pressure plate and cover assembly,
. and the clutch disc from the flywh'eel. Remove the
p~~ot 'bear~,~~ 'only ·for. 'replacement.'

Installation
, .'

. C~UT'IQN:~The new'.7.3L cover'asse,nbly bolt is 5/16
in.·x 18'x .75.in~ while the 7.5LEFI.cover bolt is 5/16
in. x 18 x· .92 in.. The .92 inch-Io'ng bolt CANNOT' be·

'. us~d wi~h' the dual mass flyw.heel· because. it .will
~~tend' beyond the inner surface of the secondary

.flyWh~el ~nd inte~fere Vlith ..th~ .pr.imary flY,wheet
On,ly the new ..75 in. cover bolt can be used 'with the
~ual ~m~ss flyWhee~.. ' .".' . .

1.' Position, the clutch disc on the f'lywheel' so that' the
. ' Clu~ch A!ignment Shaft D7~T-7550-A or equivalent·

can: enter. the clutch, pilot .bearing' :and align the
~i~~•. ~· ., '.

2. When re-installing the original pressure· plate..·. and
. coyer .assembly, align the, 'assembly and flywheel

according to the marks made during the removal
operations. Positi,on ·the pn3ssure.. plate and cover
assembly on the flywheel, align' the pressur,e plate

. and disc, and instaf'1 the' retaining bolts .that fasten
ttle ~ssembly to t~e flywheel. Tighte~n the ,bolts to
specification ,(refer to Figs. 4, 5 and 6) and remove

. the clutch disc· 'pilot' tool. .,

3. On 7.3L diesel~nd 7.5L'~as engines, clean and
lubricate the transmis'sion b'earing retainer. -Clean
the. bearing hub' bore arid install on the -retainer.
Cle~n 'and .lubricate , the -release lever pivot stud.

4.': 'Reinsta'-l the tr~nsmission. ;. ,
• •. .... ... •. ~ .1 .. • ~

5. '.80rrectly position-the, release lever (if so equipped)
in i~.s J~leasebearing·hub,an.d align with the pivqt

~\r·:
'/ ~~)~
~ "~~eLlER'
~~L"01'B~

,~-
.... ·C7029-.1A

~IG. 2 RemovingCI'u~Ch P~lot B~ari'ng' Assembly

2.

3.

Installation

1. ~ Clean' and relube the r~lease lever pivot stud'and
push rod pockets. . ,

Install the release I~ver on the re"ease bearing hub
an~ the pivot :.stub.s, making sure it is' properly
positioned. Push the .lever .inward until. it ·snaps
ont6 the stud. " , .

Install the' dust shielq in' the opening in the bell
housing. .

Install the slav~ cylinder and, attaching clip.

Lower .the· vet:lfcle.. Depress the clutch pedal ten
time's to refill. the ·slave .cylinder. anq' seat ·the
compon~nts. Check' the clutch system for proper
ope~ation.· ' ,

Single~Disc·Type' ClutCh .' ..

S~andard .Disc '~~d'P...ess~re Plate Assembly
10.0 .1~ch/11.0 Inch/12.0 Inch

Removal

Disconnect the battery negative cable:

Remove clutch .·slave cylin~~r, or the hydraulic line
quick disconnect u,sing· ,quick disconnect Too~ .
T8ST-70522-A. "

3. '. Remove. the ..relea~e· lever .if so equjpped..

4. Remove the dust cover if so equipped.

4.

'5.

Rem.oval ~ ,.
·t.···,. Raise the .vehi~le .and in'stall s~f~ty· stands.,

2~ Remove the dust boot from the opening.. in the
.clutch bell housing.,

3. Push the release I~ver forward to compress_ the
slave cylinder.

4. 0., ?3L diesel and 7.5L .gas ~ngines,.: ~he .steel
retainer clip,'is permanently attached. to the slave
qylinder. ,Remove the slave cylinder by prying on
the clip to' disengage the tangs whil'e' pul,ling the
slav~ cylinder free of. the .brac.ke~. .

5.' 'Remove( the: ~elease lever by 'pulling th'e lever '
outward.. .

1.

'2.
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Clutch'

. ~ • ' f

, ... ~.

.16-02-3

C8881·2A

"------------~........--~_:__-----.;,..--------~-------- .........----------~-~ ~~ti~.'

FIG. ~ Clutch Install~~ion-E-150~ ·F~150~F-250, Bronco with,' 4.9.~,5.0L and 5.8L Engines

stud: Push inward on'the 'Iever until it snaps into 7: .'.Install the dust boot "if so equipped.
position.

6. ~"einstall the external slave, 'Gylinder, or 'attach th"e 8. .Install the starter motor.
hydraulic tube quick" conn~ct. fitt~ng. ,~. .
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Clutch

J' •

.. . .~~

: .~ ..
;.:: .:. .~ .-

BOlT-389571
:: 27~39,N'm 

(20~~9 :FT-lB)

. .."".

" ,'CLUTCH RElEA~~~:' ~('.- :"',

" "'< ·lEVER ASSEM8lY.
,:..:,' 7?15';j ,":'-

: • ,.~.. r

'. '.\

.......
! ..

CLUTCH lEVER
-RELEASE STUD
-78602

C4015-2E

~ I~

FIG. 5-Clutch,lnstaliation'(Warner rransmi$sion~F,·15~F-250,and Bror:'co~w,ith 4.9L'(300 CID) and 5.0L W
, : (302~ Engine)' :~~ :'-~" , -,' " >" ". . " . ':.', -- ..

~.. ~.

.
.. ~ ~.

',-

~It". : ~. __ i

I , ~

-"" ... ":.'

1 "

'_I,

..:':. ',.-
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16-02-5 , Clutch 16-02-5'

HUB AND .
BEARING ASSEMB'LY

CLUTCH HOUSING
DUST SHIELD '
7513 '

STUD
7B602

ca088·2A

VIEVt{ z
CLUTCH RELEASE
LEVER ASSEMBLY

7515

CLUTCH PRESSURE
PLATE AND

COVER

, REAR ENGINE
,COVER PLATE

BOLT
·20-27 N'm
(15-20 Fr-LB)

SCREW
AND WASHER·

REAR FACE
OF BLOCK'

REAR ENGINE
COVER PLATE

, '6A373

.FLYWHEEL

'SCREW AND;
., WASHER

FIG. 6 Clutch Instaliation....;F·250 'H.D.-F.350, F·Super Duty Chassis Cab' and Commercial Stripped Chassis' With.:,
7.3L Diesel Engine and .7.5~:'(460 CID) V·~ Engine .

SPECIAL SERVICE TOOLS
',#,

SPECIAL SERVICE TOOLS

Number Description ,Application ,. ,

,- '.'

,T50T-100-A Impact Slide Hammer - 2-1/2. Lbs. Universal "
.• '

'T59L-1 OO-B Impact Slide Hammer - 2-1 I? Lbs. Universal r,..
D79P-1 OO-A' ,Impact Slide Haf!lmer - 5 Lbs. ' Universal '. .'

"

T58L-101-B Puller Attachment . Uriiversal - Use with' Slide Hammer
T57L-500~B : .. Bench MC?unted Hoi~ing Fixture Universal '(j . ,

TOOL-1175-AC Seal Remove,r Universal - Use with Slide Ha~mer -

T75L-4201-A Clutch Housing Alignment Adapter Universal ....:.. For Right Angle Measuremerits ; ..
175L-420l-B Clutch, Housing Alignment Adapter ,Universal .,
D78P-420l-B Dial Indicator with Base Univ~.rsal. " .
TOOL-4201-C Dial Indicator with Bracketry Universal I,

:: 7

;" , T75L-6392-A Clutch Housing Alignment.Tool Use with Clutch Hou~ing Alignm~f}t Adapters .and, Dial .
Indicator '., , , .

D79L-70CiJ-A Retaining Ring Pliers Univer$.81
.'.

'T74P-7137~A Pilot Bearing Replacer ," .. . Use with .Clutch Aligner ' ..,.
T7l P-7137-H ,- Clutch Aligner Universal 1

D79T-755Q-A Clutch Alignment' Shaft 0' 1-112 Inch Outside Diameter~ 10 Spiine .. ' '

079T-7550-8 Clutcn Alignment Shaft " 1-3/4 Inch Outside Diameter~ 10 Spline , ,- , . '

T88T-70522-A Clutch Une Disconnect Tool
.'

Ouiqk p~sconne6t Clutch Lines I :"

t. (

.~....
'I
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16-04-1 . Clutch System-Hydraulic . 16~04-1

SECTION_16~04' ..Clutch System-Hydraulic

PAGE
1:

PAGE \~' SUBJECT
W.. .. "

ADJUSTMENTS·, ~. REMOVAL AND: INSTALLATION (C,ont'd)
Clutch/Starter Interlock Switch, : . Bleeding 'Procedur·e.;....~oncentricSlave
Adjustment~Econoline,Only '~ 16-04-2 Cylinder ....• : ~,~ ~ ..' ' 16-04-6

Hy~r~ulic .Clutch-Master' Cylinder pushrod" , 'Clutch Hy~raulic"System :.: 16-04-4
Length Adjustment''' '.' .'.. ~ 16-04-2 Clutch'lnterlock Three Function

DESCRIPTION 'AND OPERATION"~ ,, Switch: . ~ ..' .......•... :. ~ . . . . . . . . . . . .. 1.6-04-8
Clutch Interlock ,Thre~ Function 'Switch~· .', ' Clutch':~p'edal '. ~ ' '. 16-04-5

F-Series and Bronco '.~ '.' ...•... '16-04~.1, .. Clutch R~lease Bearing - ~ .: 16-04-8
Clutch/Starter Interlock Switch' ,: '~'. t, .,Clutch~Slav'e Cylinder ~ ~ ........•..... 16-04-8

Econ~line , : ~ 16-04-1' : " : CrC?ss-Shaft LevTer . '.' ~ .' ~/ . . ' 1~-04-4
DIAGNOS'IS'AND'"TESTING'"',, , . , Hydraulic Clutc~Line'

> Clutch/Starter Interlock 'Switch ';...•.. ' :.' 16-()4-2 .,: , 4.9l, 5.0l and 5.8l 16-04-8
REMOVAL AND INSTAllATION" SPECIAL SERVICE TOOLS ' 16-04-10

Bleed Procedure for ,External Slave . , -VEHICLE APPLICATION ~ .., ~ 16-04-1
Cyl~nder .. ,... : ..'. ~'... :...."~ .... ;, .. ,... '. :. -;'.. 16-04-7 ~ ,

SUBJECT.

'DIAGNOSIS:: AND TESTING
For ,"diagnostic and'-' testing proce,dures'~', (jth~r ,than

those .below, .refer.. to Section 16-=01, Clutch~General
Service. , .. . I • '

If release pearing tr~v~1 'does' not me~t:the'tr~vel
requirements (se'e, Release Bearin'gTravel'
Measurement~ih ·,Sectio'n 16-0.1), check the reserVoir
fluid. level (Figs~ .1,2' and ~l,. The slave cylinder must be
'in place when checking·th~ fluid I~vel. 'Thepr'o'per level
is indica~ed ,by a step on the reservoir. Fill fo. the'
,specified' level w,ith Ford Heavy Duty Brake Fluid C6AZ- 

"·19542.;;AA or~BA (ESA-M6C25-A), or equivalent DOT 3
fluid.D.o~not overfill. The upper portion of the re~ervoir
must accept fluid that. is displaced from the slave .

,cylinder as:, the clutch wears., .

V~~ICLE A~P,l-ICAtION , , , automatically with. the. first'flooring of the clutch pedal.
-E-:1'50, F-150-F..350,- F-Super Duty Chassis Cab, The self-adjusting feature consists of a two pi~ce clip
Commercial Stripped Chassis and Bronco Vehicles' . yvhich is snapped together over a serrated plunger (rod). " ,
Equipped with Manual' Transmission. When the switch plunger or rod is extended, the clip

bottoms out ',on the, switch body and Gauses the rod to

DES'CRIPTION N'D 0 ERA ION' ratchet over the serrations to a' position determined by
, A.~·,P T ' I' ,the ,clutch'pedal travel limit. The switch is now adjusted

The hydraulic'clutch c9ntrol system consists of a t I th' t t . 't h th I t h d I .
b· t' I t h fl 'd . d t' I' d ' 0 c ose e s ar er circul w en e 'cue pe a' IS ..com Ina lon, cue. ,UI. reservoir an ma~~r cy ~n . er .- floored.' , '" _: ' " ,'.

as.sernbly; ,a slave ·f. c~,hnder,.and .- connectl.ng .'. tubing ',' , NOTE: Care must be" taken 'to"prevent 'mis:.adjustment
(Figs. 1, 2 ~nd.3). ..-,. '. 'of the -switch by avo'iding operation,or ·changing the "as
. The c0"1blnatlo~ clutch reservoir and master ~yhnd~r shipped", position of' the' self-adjusting clip on the
IS loc?ted Inboard of the brake .vacuum booster. .Fluld "plunger (rod). .
level IS checked at the reservoir. The master cylinder , '. "." , '
converts mechanical clutch pedal movement into "Clutch Interlock Three Function Switch-
hydrau.lic fluid movem,ent. '. "F-Series and Bronco .
, The clutch external 'slave cylinder is .mounted 'on the',' Refer' to Fig 5' ;'" .. . "
transmission bell housing, for-all trucks, equipped with, " . . ,,' ',' .' ...,'
the-7.3L:die~el or 7.5L,gas engines. All other vehicles AII,.F:~~~les ar:'~' ~rC?nco .Tru.c~s ~Ith m.an~~1
use a .concentric mounteq slave cylinder in th~ transmls?l~ns are. equipped.. With a, s~ltch_which IS
·transmission bell housing. The slave cylinder converts concen~ncally located on th~ m~s.ter cylinder push rod.
the, hydraulic',flU'id movement to .mec~anical ,movement The sWitch. has three functl.ons..,. , ' .
to: ~'activate:- the "clutch release lever. ~ . • It requires, the clu,tch pedal to be depres~ed to the

The 'hydr~uli;6 'CIl:Jtch ~syst~m provides,' automatic ,- _ ,. floor in .C?rder to start the engi~e. . .
cJutch adjustment.,;N~.. adjustm~nt of cl~t~h linkage or • -.It ,cuts, off t~e spe~d control' syste~,·~,w~en the
pedal. position is .required. ", clytGD p~d~1 IS depr~ss~d. _...
NOTE:.As·the clutch, disc wears, the ,fluid; level in the" ~It,proviqesa fqel gont,rol· signal to: the EEC ~ystem~
reservqir Will rise. The fill line ,s~epin th~' reservoir is the, ,
normal level',for a new system. . . ,
CIU·tch.lStarter<·I'n·teri~ck S~itch~Eco.nolirie.

All Econoline·vehicles .with manual 'transmissions are
,equipped with a starter/clutch. ihterlock.' sys'tem wt)ich ,r'

requires,the.qlutctl ped~1 to '-be d.ep'ressed all t~e_ ~~y to
the flpor ,if} ,order to· start the engine., "The system .
operates by rfleans:of a, switch located on .th~ brake and

-, clutch pedal support bracket (Fig. 4).,·The~~witph plung~r 
is attached, to the :clutc'h peda,l ~n9 exter:'9s as the. .
clutch pedal:,.is,depress~d·,to ,actuate the switch. The
switch is' electrically connected '_ across ~he, ignition
switch, anq the st~rter motor relay coil to ma'intain, an

, open starter circuit with the clutch engaged (pedal uP)
position.:, The switch is designed with a self-adjusting
feature which .p,rovides for the switch" to> be :set
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16-04~2 Clut~h' Sy'stem~Hy~raulic 16-04-2

SHIELD
7513

CLUTCH MASTER
CYLINDER

7C522

VIEW X

LEVER
7A554

BRACKET
7A621

CLUTCH.
PEDAL
7519

FRONT OF VEHICLE

•
MAIN VIEW

VIEWY"

~

: :.;: .-.. ~

CLIP
'804029 .

SLAVE
CYLlNDE~

CUP
804029

VIEW Y

: .... C9951-2A

, '

FIG. 1 Hydraulic CI~tch System 7.3L I)iesel Engine and 7.5L (460 CID). Gas Engine and 4.9L (300 CID) 'and 5.0L
. (302' CIDl with M50DHD. and Warner' Transmission' . "

ADJUSTMENTS

Clutch/Starter Inter'lock Switch
. .

. For switch diagnosis ,and testing, refer to $~ctiQn
37-01 Speed Control, Syste'm.. .

CAUTION: Carefully clean, the top' and sides of the
reservoir before' opening ~ to prevent contamination
of the system ,with dirt,' water and other, foreign
'material. Remove the-- rese~voir diaphragm when
che~king or·· 'adding fluid.' Carefully' replace the
~iaphragm, cover g'asket and "cover, after filling.

. If the reservoir requires any ·fluid, check the hydraulic
system cOITlPonents for leakage. Remove the rubber, . -',
poots from.the.-cylinder and check for le~kage past the
pistons. A slight wetting of t~e surfaqes is acceptable. ,If'
excessive leakage - is' evident, replace, the leaking.

. component. "

Hydraulic C.lutch-Master Cylinder Pushrod
Lengt~ Adjustment

The proper position of Clutch Master Cylinder
pushrod relative to the cross-shaft lever (7A554) pin is
controlled by the procedure used when ins~alling the
cross-shaft lever. .

To determine if the Clutch Master Cylinder pushrod'
and 'lever pin .are in the correct relationship, disconnect
the pushrod and note if it will reassemble to the pin.
(When' the pushrod is disconnected from the pin, the
clutch Master Cylinder' piston is fully' retracted·
(rearward) and the clutch peqal blade is contacting the
ru~ber bumper stop.). ' .

If the two components are not in alignment, perform'
thefollqwing ONLX IN THIS SEQUENCE:

1. Tighten. the clutch pedal attaching nut (L.H. side).

2. Reinstall the Clutch Ma~t~r Cylinde~ pushrod to the

Clutch/Starter' Interlock Switch,Adjustment_.cross-shatt lever pin. .
Econoline Only 3. Stroke' the clutch pedal several times to reset the

p0sitio~ of ~ne Shaft· to, the ~pedal.slot. This step is
Refer to Fig: 4. m~ndatory.

If the adjusting. clip is q~tof position or:" the rod, ' "4. .Again, remove the Clutch Master Cylinder pushrod
remove both halves of the clip. Position both halves of . . :fr'om the lever 'pin 'and evaluate the alignment. If
the clip closer to the switch and 'snap' the clips·together the two components are still not in alignment,
on the rod. Depress the clutch ped~1 to the floor to" replace the .cross-shaft lever. (If t~e pushrod is
adj~st the switch. " aligned with the pin, 'no further action is required.)
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~IG.·· ~ Hydraulic Clutch' Syst'e~m-4.9L, 5.0L and 'S..8L Gas Engin~~' ~itti· M500' and iF ~"(ransmis~ions"
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16-04-4 Clutch Syst~m~Hydraulic 16-04-4

REMOVAL -AND INSTALLATION'

,Cross-Shaft Lever

Removal, -, -
1. Disconnect the' Ma~ter Cylinder p'ushrod from the

" 'cross-shaft I'ever :'pin.' (Use a sril~1I screw driver or
putty knife to wedge between the lever ,and, the
snap-in b~shing,.'t. : ,

2. Remove the ~aftcfching, nUt

3. Pry th~ c leve'r' 'from' the '~cross'~shaft.

Installation

1. Snap the new: lever (pin) to the" 'Clutch "Master
Cylinder pushrod bu~shing. , ,

2... : :1~st~1I the, lever onto :th~cross-sh~lft

3. . -rnstall' th~ atta9hing, nu~, 'finger ,tight. ,
.. . . ~ ~ • .:'. !, .. ;.. ...

4. ',Inspect pedal :positi9n to insure th~t itis,agatnst the'
",'up'" stop,. :-,; .' . "

5. 'Tighteh ':the' 'atta'ching nut~: ~This' wi'll': permit the
knurled teeth on the s~afttb'c~t matchin'g teeth, in

levar', which then results in the'correct positioning
of the' two components. "

Clutch Hydraulic Sy~teri;
Refer to Figs. 1, 2 and. 3.

NOTE:" 'Fo'r~>vehicles equipped With, ,external slave
cylinders, prior to any vehicle service that requires
removal ~ of' the slave, ¢ylinder, (Le.; transmission
removal), . the m~ster cylinder, .puSh rod, must be
disconnected from; the' clu'tch p~dal. If, not
disconn'ected, ,permane'nt damage to the s'lave cylinder'
will occur if the clutch pedal is depressed while the
s,I.~~e cyiirider' is di.sconn~.ct~d. .- - ,

~emova~ ,"
,1., From: 'the ~ inside of ,th~ cab, carefully pry the

" ~ 'pushrOd and retainer bushing from,the cross.:shaft
.' '''Iever pin. , ..'. : I .' ',.

'. • ...... ., .... ~ • <t. .. .. , .:..... •

,~. Disconnect the, ,interlock switch connector plug.

3. Remove the tw.o ,nuts and support bracket retaining'
the clutch reservoir and master cylinder assembly
to the firewall.,

, HYDRAULIC CLUTCH
" MASTER CYLINDER

7C522 •

J

. -,' ,
" " NUT

. .... 21-27 'N·ni

(15~20 FT-LB)

;) \:

CUJ1CH PEDAL'
BRACKET-7N649

NUT'
: 68-94 N'm
,,(50-70 FT-LB)

'~, I .... '. ~

NOTE:ENSURE THAT BOTH TABS
ON CLIP ARE SECURELY
SNAPPED IN PLACE

. (ON CLUTCH HOUSI~~)

VIEW Z

. . .
FIG.,3 Hydraulic ClutCh' ,System-F-Super Duty Commercial Strippe~ Chassis with 7.3L Diesel Engine
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16·04·5 ' CI~tch Sys~em-HY~rauIiC . 16·04·5

FIG~ 4 Clutch/Starter Interlock Switch-Econoline

FIG. 5 Clutch/Starter h,terlock Switch~F-Series'and
Bronco

C99~~1A

C8890·1A.

STARTER SWITCH
BRACKET-11A153

SCREW
42364

. WIRING'
HARNESS·

SWITCH~

," ASS'EMBLY
11A152'

PLASTIC
,RETAINER'

CLUTCH
STOP
7B520:

SUPPORT
BRACKET

2467

\ "

On 7.3L diesel and 7.SL 9&S engine vehiqies, us~ a
screwdriver or a similar tool and lift the two
retaining tabs' of the 'slave cylinqer retaining
bracket. Disengage th~ tabs frqm the pell housing'
lugs 'and,t~en slide o~tward to remov~. On ,4~9/

5.0/5.8l engine vehicles, depress ,the" released
ring on the tube -quick disconnect and gently pull
the connector free. " .',

, .
From the. engine compartment, remove the clutch
reservoir an'd master cylinder assemQly from the
-firewall. On F-Series ,and Bronco, when the master
cylinder studs are free of the dash panel,' rotate the~
cylinder '105 'degrees count~r-clockwise to 'pen;,it
the int~rloCk' switch to, e,xit the dash pan~j. ,. '

CLUTCH
PEDAL
7519

6.

4:-' From the engine compartment, first-note 'the clutch " 7. Remove the clutch hydr~~lic ,system from the
tube routing .to the slave cylinder, then remove 'vehicl~.

attaching hardware for the hydraulic tube
l
r~tairiing Installation

clips. " .. ~ . " ' : . ",
1. . Position the clutch fluid 'reservoir and master
.. ' cylinder assembly' into th~ firewall from, inside the
, . ,cab 'instatl the support'brack~t and two nuts and

,~' ,.tighten.. ,', '.':
2. Correctly route the hydraulic tubing and slave

cylinder to the transmission .bell housing.'
NOTE: Care ,must b~ ,taken during rputing of the
nylon line to keep away from engine exhaust
system c~mponent~. .

~. ,Reinstall 'the clutch 'tub,e re,tai~,ing clips: ,':"
4. On 7.3L diesel and 7.5L gas engines install the

slave cylinder by pushing the slave cylinder push
rod. into the, cylinder..Engage, the,push rod i":lto the
"release lever and slide,,'the slave cylinder into the

'bell, housing lugs. Searthe cylinde:r into the'recess
, in the lugs. For 4.9/5.0/5.8L engine vehicl'es,., push,
,the tube' quick disconnect- back onto the concentric
, slave. cylinder fittfng,., 1 .': ,. '.:' ~ . .

.,... _.NO,IE: When installing' a n~w hYQraulic system, the
external slave cylinder (7.3L diesel and7.5L gas)
contains a shipping' strap' that pre-positions the
push, rod for installation ana 81s9 provides a
bearing insert. Following insta!lation, of the new
slave cylinder, the ,..first actuation of the clutch

~- p~dal will break the shipping strap and give normal
\ . system operation~, ',~-, '

. 5.·.. ' From inside the"cab, pres's the: push~od with the
:retainer bushing onto the cross-shaft lever pin until
the bushing tabs.. snap in~o position in" the groove;
The flar:'lged side 'of the bushing must be t6w~rds

.the cross-shaft lever." . ,,'
. '.. '6. i 'Ch~ck the clutch'rE3servoir ~nd add 'fluid if required.'

.'.' Depress the clutch 'pedal at least ten times to verify
.sm90th op'era~ion and prop~r release.

".: ',:: NOTE:. The proper fluid level is indicated by astep
, ~ ~,on ,the res~.rvoi.r. ,'Do not overfill. The upper portion

"'ofthe reservoir must accept 'fluid that is displaced
, fr9m' ,the, slave cyl~nder as' th~ clutch w~ars:

CI~tchPedal ""

'F-150--:f~350~ F-Super Duty, E-150 and Bronco

R'emoval'
, Refe'~ to ..Fig~. 6"~and' 7. ,

1. ' 'On' F-Series and Bronco, disconnect the clutch
. . - .' pedal retracting spring from. the clutch pedal and

, , . bracket. .On Econoline' models disconnect the
tJarbed retainer bushing' on the clutch/starter

~ interl09~ ~switch rod ~rom the clutch pedal (Fig. 2):
?: : Remqye:lhe nut that retains the clutch pedal to the

shaft and, remove the clutch pedal. If the brake
. " pedal is to be. removed, refer to Section 12-30~

, , i Brake P~aal, Master Cylinder and Valves. ' .

Installation . ~ , ..

1~", Position the cfLitch pedal on the shaft a'nd install .
. . and tighten, the nut.

2. Install the retracting ,spring. Make sure the spring
engages the' slots in' the pedal and bracket.

- NOTE: Spring installation 'is ,easier if the spring is first,
compressed in a. vise and ret,ained -in a compr'essed

5.
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16-04-6 Clutch ,System-Hydraulic 16-04-6

3. ," Instal) the .clutch 'master cylinder push rb,d on the
pedal, and install the 'r~taining spring. ;

Bleeding Pr9cedure~Conc,entric,Slave
Cylinder" :' . .,

'Refer to Pig. 8.

Under normal, conditions disconnecting the, 'clutch
coupling will not introduce air into the system. ,However
if there appears to be air i~ the system (spongy pedal, or
insufficient'bearing travel) the system must be bled. The
following procedure is ·used 'with _the hydraulic system
installed on, the vehicle. The largest portion of bleeding
is carried out by gravity.

1.' Clean ~irt .and gre~se" from, the cap. ~ .
2. Remove cap,and diaphragm and filloreservoir to the

top with approved brake fluid only., (Brake fluid
',must be, certified to D?T 3 specification.)

NOTE·: To keep brake fluid- from- entering the .clutch
housing, route a suitable rubber tube of appropriate
inside -diameter from the bleed screw to a container.

3. ':Loos~~' bleed s~rew (IOcat~d in' the sla~e' ~ylinder
body) next to .. the inlet connection.

4. Fluid 'will now begin to move from the master
"cyl!n~er ,dow~ the tube to the slave cylind~r. '

"

VIEW R. MAIN VIEW

state' with mechanic,S wire :until it i~ in plac~. On9.e, in
place cut the mechanics wi're and remove.' .

3.' On Econoline insert the clutch/starter 'interlock
.' . switch -rod and barbed'-retain~r bushing ,onto the'

clutc,h pedal pin, until the bushing barbs' snap into
pos.!tion in the groove. If required, adjust ,the clip on
the 'interlock switch rod, as described' in the

, Adjustment portion of this Section.

F~Sup~r Duty Commercial' St"ippe~ Cha.ssi~

Removal ' :.'

~ Ref~r~. to ,Fig. ~. ,
1. Disconnect .' the, clutch·' master cylinder push rod

, frorlJ th~ cJutch p.edaL,' ,.
2. Remo~e the through, bolt.,'and n~t from fhe clutch

pedal bracket.. ,.' ';., '" , ' ,

3: R~mov~ the "clutcn' pedal with all the 'b'ushings,
"~",, .- ~asfle~ a.nq th~., ~pa~e~.. . ,

Installation '
1.'· :' posi'ii6n' the' clutch' pedal 'into '~the ' 'clutch' pedal

, _" .~r~,<?k~t with the' 'b~sh.ing'S, ,wash,er afJ9 spac~r.

2~ fnstall the through bolt and nu't Tlght~'n the nul' to
68-94 N· rrt (50-70 ft-Ib). ,

,; t •

SUPPORT
BRACKET

. 2L252

BUSHING

LEVER'
7A544

:"VlEW R
C6766-2C. '

fiG. 6 'Clutch Pedal Installat'ion-F-150-F-350' and Bronco
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1,6·04·7 "Clutch System-Hydraulic 16·04..7

NOTE: :The reservoir' must be. kept 'ful,1 at all' ·times to
ensure no additional introduction'of .:air into· the system..

5. It' will' be noticeable at this point,' that' bubbles will
appear at the bleed screw outlet. This means ~hat

air is being expelled. When the :sl9ve is full, a
steady flow of fluid will come from the slave outlet.

.' Tighten bleed screw. NOT:E: Maintain ·brake· fluid
. ~"Ievel 'at: the step in the reservoir at all times. '
..,. ..

6~" Depress the clutch 'pedal to the, floor and hold for
: ~ ',1-2 seconds.. Release pedal as rapidly as possible.
" P~dal must be,released completely., 'Pause for, 1-?

seconds. Repeat ten times.' . .
" .

7.. Check fluid levei in reservoir. 'The fluid should be
,leVel· witH the ste'p' ,when the diaphragm is
removed~

8.. Repeat $teps 6 and 7 five times. ReplaGe re~ervoir
diaphragm' a~d ,cap. ",', . ,,' ,

9.' . H~ld pedal' to' floo~, Grack ope~ bl,eed s~r'ew" fo
" allow -any"additional air to ·escape.(lf 'ble~d ,screw

is opened too' far; fluid will spray: o'ut.) Close screw
then release pedal.

10. 'C'heck il~id leveL The hydraulic 'system '~'ho~ld now
be fully bled and should release the' clutch..

CLUTCH
PEDAL--_~

6519

Bleed P'rocedure for External ·Slav~. Cylinder

7~3L Diesel, and, ,7.5L Gas

·1.! Clean' reservoir cap 'and 'slave cylinder in area ,of
. the tube connection.

2. 'Remove slave.,cYlin'qer ,from ,the' trans~ission bell
housing. .' ,.'

3. Us~ 3/32' ir'1ch diameter punch to drive out the pin
that holds the' tube. Remove the tube from' the

: slave cylinder and place the tube end into a
container for waste fluid. The tube will still be
connected to the master cylinder, so keep the
reservoir cap tight to minimize fluid loss~ , .

4. Hold slave cylinder so thatcdnnector tpdrt is at
.' 'highest point'~ by tipping 'the cylinder to
'approxi~ately 30 degrees (Fig.' 9)." Fill with

.'. approv~d Dot 3 brake ,fluid through ,connector port.
It may be necessary to "rock": slave .cylinder
around or pu~h gently on 'the pushrod to expel all
the air. Pushing on pushrod too hard will cause
fluid to, spray, out of t,h~ ,conne.ctor hole.

.Cleanliness is very important. Be sure not to let any
" moistu're or 'foreign matter"to enter the slave with'

" . . the, brake fluid.'

5., When all of the air 'has been texpe~led "from the
, slave cylinder and' no more -bubbles come out o,f

MAIN VIEW

CLUTCH
LEVER
7A554

~C-Ll-P-'~-~~~7E

. " SCREW' 9C966
A CLUTCH/STARTER ' 42364

SCREW --4 INTERLOCK
610942 SWITCH.11A152

VIEW X

C6767-2B .

FIG. 7 Cl,utch Pedal Installation-E-150

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



16·04~8 .Clut~h, System-Hydraulic 16·04~8

~ the port hole,. rE3instail the ~sl.ave 'cylinder back on
the vehicle. . ' " l,' '.' ...•.• '.i

NOTE:' Sonie fJuid.· will be expelled from the
connector' port,' as' the pushrod is compressed
attaching, it to the t~ansmis~ion and· lever.. .

~ 6. Gravity fill the master cylinder and tube as follows:
Remove t~e reseiyoir cap. an~t diaphragm, fluid
should flow out ,the" open end of the tube into the
waste container: .Be sure to- keep the, reserv,oir full.
,W~en fluid is flowing out irl a'steady, 'uhinterrupted
flow·and fluid.ds level,with step in reservoir;':reinstall
ttle cap ~nd'. ,d,iaphragrn. Install end of tube into·
slave cylinder. Replace pin .th·cit'holdstube to slave
cylinder body.': ':':.' , . " '.. ., .-

7. . System' st:ioufdbow .be', ·b'I~((. a"nd functioning
properly.'. 'To '. verify; proper '. sYst~m'." function set
parking .br~ke and, put vehiGI~ in 'heutral. Stan
vehicleahd shift into reverse g'ear~ If 'gears grind,
other components may be causing the concern.
Check the slave cylinder pushrqd ~ravel as detailed
in Section~ 16-01 Clutch General·"Service.

Clutch Interlock .Three Function Switch

F·Serie~ and ~ronco;; ,

Removal

Refer t0 1.Fig. ,·5: .

1. Disconne9J the' wiring ,harn~ss' fro~' the switch..

2. Puli' down,9n the orientation clip to separate it from
~ the: tab::oh' the switch." . . .

3. Rotate th~' switch 1i2 turn to expose' the plastic
-retainer...' .,.' '. ' ,': ;' " ': '.

. 4. Push the tabs together to'allow''the~retain'er to slide
.,.: rearward .and separate from the switch.. .. ......;. , .. ~ .. ' _.,' '. . .. .: ,. '.. ...

·5: :R~movethe.switch from the push 'rod:
.....

InstaliatiQn

1. h;stElIl~the s~itch on the
l

master cylinder pu'sh rod.

.- 2. ·Install· ·th'eplastic retainer~' ,

,3. Rotate the switch, 'into the position ~equired to
attach the" orientation .clip.

. 4. Connect the wiring ..~a.rness~
'\'

BOX END : : BL'EED
WRENCH'· " ~C.~EW'

. ' I,. _

'j ....... ':

C8888·18

FIG. 8 Ble'~ding ,the Concentric Slave Cylinder

H.ydrauiic Clutch Line-:"4.9L~ -~.OL' 'and' 5.8L'

Removal
1. Depress the white retainer bushing with disconnect

tool T88T-70522-A, or, equiyalent"white pulling .on
. the line~

Installation
. '

. 1. . Push the male connector onto the female
.connector of the ·clutch.-:slave cylinder.

NOTE: No loss bffluid'shouid occur during removal and
: installation, and bleeding' should not normally be
required unless the vehicle shows signs of hard stlifting
and lack of clutch reserve. ; " .

Clutch Releas~Bearing

.4.9L, 5.0L and 5.8L Engi~~s;

Removal

1. Twist the rel~ase·.bearing -and carrier assembly
until resistance 'is felt (Fig. 11 ). Turning the
assembly further will allow the prel~ad spring to
push th~:bea~ing~·assembly off the slave cylinder.

Installation
NOTE:, Prior to' re-installation-, lubricate the bore of the
bearing and bearing carrier with Ford Long Life
Lubricant C 1AZ-1 9590-BA(ESA-·M 1C7 5-B) o:r
~quival_ent. ... '.'
1. Install the release ,bearing .assembly to the clutch

slave cylinder by ·pushing into place.

. .Clutch ~Iave'·~ylinder . '. .
... ' ..' . ~ .. .

Concentric Slave. Cylinder
Rem'oval' ; . '., ~

. '..
1. ,_Disco~r:'e9t the coupling a~_, the' tran;smissiofl 'with

'disconnect tOol ·T88T-70522-A, .<?r:~e.9,uiv~~~nt, by

. "(

C9028·1A

FIG. 9 Bleeding External Slave' Cylinder
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Clutch';'Systemo!-HydrauUc, 1~·04·9

FIG. 12' Slave Cylinder Removal_ and.. Installation, .
. • . ' . ~ .. ..' ..·1..... •

Installation ..

, ',' :,\',

BOLt', '
, '(2 REO/D) .. ,' .. '

C8886-1A
~ ,. ~~.

" tRA~isMIS'SION
BE4L HOUSING '

" ~." TRANSMISSION"
" INPUT SHAFT .

.. .:.. ~ :.

~... ..'

:'t

1.' Position the ,slave cylinder> over' the:transmis"si6n
input ,stlaft wit~ the bleed, ,screw, and. .cPlJpling
facing _the left side' of the tran'smissio'n.::, .

, C8887-2A

RELEASE BEARING/
, C?ARRIER ASSEMBLY,

, .
...... ..

.' - .. ' ... .... :-...

INSTALLAnON

Install' thei'sl~~~" ;~YHnder aUachi,ngbolts, and'
tighten, to ·20-27. N ~ m -,(1.5-20 ft-Ib).

.- . f·'·.. '. '; '. '" .-.

2.

,3: -Ins"ta'", the t transmission 'as :described' in the
'~ ;" appropriate 0", transmission ,~ection. ! " '

. 4. '. InS~rl;the m~i~'coUPliri~~in~O"th~~emaie'coupling
on the clutch slave, cylinder; and· check,.,that the
connection is, sec~r'e.

- ''''''11

5.: . !3leed the' ch,jtch.'hy,<;1raulic system' ~s' required.
. .' ~ .... . .,., .-0' I' .. \ • ... •

_ r.,'

FRONT OF VEHICLE

REMOVAL

C8885-1~'~

FIG. 10 Clut~~' l;iydrauli~ '~i'ne .R~moval
sliding' the' white 'plasti'c, sJeev~,toward the. ,slave_
cylinder while "applying 'a', slighr~·tug on the tLib~e
(Fig. 10)." ',,',.' ~ ;')' ~., ' _ . , ~ "

2. 'Remove the transmission as described in," the
appropdate transmission section. '

.' 3.. .R,emoy~ th~ bolt~ Jet~ining the slayecYlinder' to
,the' ~rari:smission :"(Fig. '12).' " ~, " '

,4. Remove-the, 'slave Gyifnderfrom t~e transmission
input shaft:: ' ,

, FIG. 11 ~lutCh ReleaseBeari~g Removal-with Concentric· Slave Cylinder ~ ~: .

'. _..:~ .

. .~ .~. " . ~ ".

. '

••' .': ~...~" .... _ '';.'" ':.:.:~ '. -', ,h, ':,,' ••
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16~04-10

SPECIAL SERVICE' TOOLS'

Clutch System-Hydraulic 16-04·10

sPeCIAL SEAVtcE TOOLS .

IAppicaUon· 'I
CC9029-1A

" .+

',' -:

.. .. ~ .

'\
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16-10-t, General Manual Transmission'Service ,16-10-1

.. ~ ..... :'¥... ...,

SECTION 16~.1 0 .General Manual Transmission. Service
~ .; ..

" "

.CLEANING AND',INSPECTION ,(Cont'd)"
$ub·Assemblies (Cont'd) ,
, Thrust Washers 'and Bearing' Covers, 16-10-4

Transmission Case ' 16-10·3
Transmission .. '... ~ '. ,_ ,•...... ~ . . . . . . . .. 16-10-2

DESCRIPTION ,r •

Identification ' !' •••••••••• 16-10·1
, DIAGNOSIS'~'
, Diagnosis',Guides~: ..'!, •••••••• '. '••••• '••• ' •••• 16-10-1
,SPECIFICATIONS '. : .. ' ,' ' 16·10..8

, VEHICLE APPLICATION .. : .. ' ~' .......•..... 16·10-1

SUBJECT PAGE

CL.EANING AND INSPECTION
Flywheel Clutch Face Runout, 16·10·~

Sub·Assemblies ' ~. 16·10~3

Bearings ' ' ~ 16..10·4
Gear Stlift Housing ~ : ' ~ 16·~0-3'
Gears ' '. . . . . . . . . . . . . . . .. . . . . . 16~10-4
'Input Shaft ' ~ 16·10·4
Output Shaft. . .. ' ~ . .. 16-10·4
Reverse Idler G.ear ..' ~ ...• ~ . . . . .. 16~10-4
Seals and Gaskets ..' , 16·10·4
Synchroniz~r Blocking Rings , 16·10~4

SUBJECT ", PAGE

.'"

'FIG. 2 Transmission' Identification Tag-5 Speed
Manual-Mazda

-.'", C

C8663-1A

~.

E87A._
FA
"000325

A

. B
,A '- FORD MOTOR CoMPANY PART NUMBER

B - SERIAL NUMBER

C - BAR CODE (INVE~TORYPURPOSES)

DESCRIPTION,

Identification

. Transmission identification codes are found on the
Vehicle Safety Compliance. Certificati9n Label found on
the d~iver-'s door lock pillar. For identification of the label,
transmission code, refer to Section 10-00, Identification
codes. . -

Manual transmissions have servic~ identification tags
to, identify assemblies for service purposes., Fora truck
manual transmissions have the identification tag located
on the left side of the transmission case (FJg. 1 and 2).

~
VEHICLE APPLICATION',

Applies to All E-1'50: E~350,· F-150-F~~50, Bronco"
F-Super Duty and, F-Super puty Commercial Strippeq ,
Chassis Vehicles Equipped with M.anual Transmissions.

BUILD
DATE
CODE.

SERIAL
NUMBER

FORD
IDENTIFICATiON'

NUMBER

o

, .

'DIAGNOSIS

FIG. 3 Transmission- Identification Tag-Borg-Warner .4-
. Speed ,Manual· Transmission '"

,,' Borg-Wa·rner manual transmission ..have an
iden'tification tag located' on the left middle bolt retaini[lg

'. the cover to the case. ·(Fig. 3). '. , ,

TRANSMISSION
SIZE (APPROXIMATE

MAXIMUM FT-LB INPUT'
TORQUE x' 10):

NUMBER OF
FORWARD

GEARS

SYNCHRONIZED

C88a2.1B

FIG. 1 Transmission Identification Tag-~ Speed
Manual-Zf:=

The diagnosis guides 'in this' Section can be used 'as
an aid when d,iagnosing. manual transmissions. _.
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16-10-2 '. General Manual Transmission Service 16-10-2

CONDmON. POSSIBLE CAUSE RESOLunO~

4. Binding of sliding ge'ars and/or
synchronizers.

;5. Housings and/or shafts, out of
alignment.

..... -·t

... .: O'~.

Transmission shifts .hard. . ('~:: .' _~. Clutch does not completely relea~e. 1. Ch~ input shaft spllne~' for
lubrication. Refer to "Clutch does .
not disengage complet~ly,;' seCtion
16-01, General Clutch Seniice.

:2. Transmission fluid loW or improper ~ ~., Add lubricant or change lUbricant
~pe. as required.

,,3.· Worn or damaged intemal shi'ft 3. Remove transmission Cover.
. mechani~~. ,. Check'internal shift mechanism by

shifting into and out of all gears.
Repair or. replace as requ~red..

4. Check for free ,movement ,of gears
and synchronizers. Repair or
replace as required.'

5. Remove transmission and, check
for binding condition between
input shaft and engine crankshaft
pilot bearing or bushing. Check
flywheel housing alignment.
Repair or replace as required.

4. Flywheel housing to engine
crankshaft alignment. .

5. Noisy bearings or. gears.

3. Component housing bolts loose.

J1~ Lubricant level low, or"imp~oper
,- type. - ,

,2. Components grinding on
transmission.

1. Add lubricant, or refill with
specified lubricant.. '

2. Check for screws, bolts, etc., of
cab or other, cOmponents .
grounding out. Correct as
required.

3. Check torque on transmiSsion to
flywheel housing bolts, output
shaft flange hut and flywheel
housing to engine block bolts~
Tighten bolts to specification.

4. Check and' align flywheel housing
to engine crankshaft.

5. Remove and dis8ssemble ,.
transmission. Inspect inpUt, output
and _countershaft bearings. Inspect
speedometer gear and gear teeth
for wear or damage. Replace as

"'. , ., _ required.

: "

Noisy in 'forWard gears.''''

*While verifyiilg:thf;l c;ondition;' determin$ whether the noise is gear roll-over noise, release bearing rub or some other
transmission related noise. . . - , ,
Gear roll-over noise, inherent in manual'transnlissions, is caused by the constant mesh gears turning at engine idle'
speeCt, while the 'clutCh is engaged and the transmission is in neutral; and release, bearing rub are sometimes mistaken

. 'for mainshaft bearing noise. ..' . , _. ' -' . . " ;
Gear roll-over noise'wiU disappear.when the clutch is disengaged o~ when the transmission is engaged in,gear.
Rele8$8 bearing rub will disengage when the clutch is engaged in the ~veht that,a bearing is,damaged, the noise'is
.more·pronouncett while engag~ io. ge~r u.nder, load or coast than in neutral~ .,' ..

CC5~5~-2C .

.CLEANING AND INSPECTION

Tr~nsmissiori

.. Cle'aning

. After the transmission .has b~en disassembled, -soak
the. parts except the bearings, -in a cleaning ,solvent until
all the old lubricant is dissolved or loosened. Brush or
scrape all fore,ign matter from the parts. Be careful not
to damage any of the parts wit~ the scraper., ':

An excessive amount of foreign material usually
results from. a bearing. failure, gear seizure,' tooth'.
breakage, extreme synchronizer wear, or clashing
gears. In such, cases, the input a'nd .output shaft
bearings. "should be carefully inspected ,and
replaced if necessary. Since colinters~a~t bearings,

output shaft pilot bearings, and reverse 'idl,er
bearings' .are not so susceptible to damage from
foreign material in the, lubricant, they .need not be
replaced if 'they .seem ,satisfactory.

Wipe the parts or biow compressed air on them
until they are thoroughly· dry. .

To ·,clean -the beari{l"gs, rotate them in clean
solvent 'until all lubricant is removed. Hold the
bearing assembly, to prevent it from rotating, and
dry it with compressed air. .

When ,the bearings are 'dry ~ :lubricate them
thoroughly with transmission lubricant, and' cover
them with a clean, lint-free cloth until ready for use.
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, 16~10-3

CONDITION

General, Manual 'Transmis~ion Service

POSSIBLE CAUSE RESOLunON

16-10-3

'Gears clash' when shifting from one
forwa~d gear to another.

Transmission jumps out of gear. ' .

, ..

• t ., o,\.

1. 'Engine idle speed too high.

2. Pilot bearing binding.

3. Damaged gear teeth and/or
synchronizer..

.1. Stiff shift boot. Improper. fit of form
isolation pad. ,~" . ,

2. Loose transmission to engine
mounting bolts, or loose levers. "

3. Flywheel housing 'to·engine
crankshaft out of line.

4. Crankshaft pilot bearing worn.

, 5. "Interior components damage.

.: ';

6. Worn gear t~eth due to partial
engagement.

1. Adjust engirieidle speed." '

2. Remove transmission and check
for a binding condition betWeen
input shaft and engine crankshaft
.pilot bearing..,Replace as required.

3.' 'Disassemble transmission, repair
or replace as required.

1. 'Replace shift' boot if exceptionally
stiff. Replace or rework pad to
provide clearance.

2. Tighten transmission to engine
block bolts to specifications.
Loosen all bolts and reseat
flyWheel housing. Tighten' all bolts.
Tighten ,levers if necessary.

3. -;Shim, or replace housi~,gas,
required. ~

. 4. Replace bearing.

5. Disassemble ·transmission. Inspect
,the synchronizer sleeves fo~ free
movement on their hubs. Inspect
the synchronizer blocking rings for
widened index slots; rounded
clutch teeth and smooth internal
surface..Chec,k countershaft
cluster gear for exc~ssive end
play. Check shift forks for worn or
loose mounting on shift rails.
Check fork pads for excessive
wear. Inspect synchronizer sliding
sleeve and gear clutch teeth for
wear or damage. Repair or
replace as required.

6. Replace'worn or. damaged gears.

Inspection

Inspec~ all :transmisSion ,parts '-before reasse'mblY· to
determine, if th~y should be replaced.

Sub-Assemblies

Gear' Shift Housing

Check ,t~e operation a'nd condition of ~he sh'ift lever~s,
forks; and shift.: rails. Itbinding occurs·when·~the levers
are' operated, disassemble the' housing ass~mbly, 'arid
replace the, worn or. damaged parts..

. ,)

Transmission Case ',
Inspect the case for "cracks, wo'rn or 9amaged

bearing' bores,. damaged thre'ads,· or similar damage. If
such is found,; replace the: case,.

Holes'smaller,than 6.35mm (1/4 inch) diameter,such
. as sand holes or casting porosity:can be repaired using

Metallic Plastic Repair Kit, Part No. C6AZ-19554-A
(M3D35-A) or equivalent as directed.

Holes larger than 6.35mm (1/4 inch)' can be repaired
'by drilling', tappir:lg and plugging.

CC5204-2C

The recommended procedure .for using'~the Metallic
Plasti~ Repair, Kit i$~s follow~:' '.

Steam' clean' the transmission or transfer unit
case.to ',remov.e .grease, oil, or road 'dirt. Clean the
repair atea thoroughly. Metallic plastic will not stick
to a dirty or oily surface. .' , '
1. Prepare the suiiace to be 'repaired by grinding or

rotary filing to a clean bright metal surface.,
Chamfer or undercut the hole or porous area 'to' a
greater depth than the' rest of the cleaned surface:
Solid metal must surround the hole. ..)'

2.· "Mix the 'metallic plastic' base and hardener as
directed ,"on -the container., Stir' thoroughly' until
uniform. -

3. Apply' the repair mixture with ,:a s~itable,_ clea;n tool
(putty knife, wood spoon, etc.), forcing the mixture
into the hole or: porosity.'

.4. -Allow, the repair 'mixture to harden by either of. two
methods: heat cure· with a ,250-watt lamp placed

:' 254mm (10 inches) from the repaired surface, -or
:, air' dry for to to 12'hours at temperatures above

10°C (50,OF). "
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"1,6-10-4 ,General ,Manuai· Transmission ·Service

'POSSIBLE CAUSE RI;SOlUTION

16-,10-4

- Transmission wiJInot ~shift ii,to one
gear ~'all ~tners' o~. :..

, ', ,

1. Manua.l-shift linkage damaged or
worn. ;

2. _Back~up switch ball ~rozen.

. 3~ Internal co.mpOnen.t$:~' '.
, _a. .'.-. :- a

1. Lubricate, repair or .replace· parts: .
as required.. ...... . ,

2. If reverse is' problem, check back-'
up switch for ball frozen in' . .
e~,~nded positiqn (if so· equipped).

. " ,", ' . ..~

3.. Remove transmission:· Inspect
shift rail and fork system
synchronizer system and gear

, clutch teeth .for restricted travel.
Repair or replace .~s required.

.". .

5: Sand or g(ind ,the' re'paired area, b~ending it with the
general c.ontourdf the surrounding surface. Do not
use 'this method to rep~ir casting cracks.,'

B~~~in~~·.. ,. '.:.,.~ . .
.., Examine the bearing assemblies (Fig. 4) for cracked
Cup'S "or;'race$~;Check' the raCes for ro~ghhess...Inspect
the b~lIs and rollers for looseness, wear~' chipping,

. flaking o(other damage. Gheck,·,thebearings for binding
on the shafts or looseness in the bores. If any of these

.conditions; are prese'nt;"replace the be~rings. .'
.:.)

Gears' ,'~'. ,

"Som~.Jor~~ o"f,grind marks·'and tobth wear contact
. patterns are acceptaple,', aJJ~ .should not be considereq
., as a ~ou.rq~ of. g~,ar noise. Grind marks are distinctive

from wear :or damage ·yvhich, ,are local swells (polished
raiseq '. projectio,ns), ...nicks· and chips. All, gears have
possibl,e: faqtory ·.r~pair, gri.nd marks. Phosphate,. coated
ge~rsare especially· easy, tq recogniz~ since the grind
·operatibn ..,.,removes a patch of phosphate, and base
metal exp9sin'g;th~ lighter metallic colqr. Figs. 5,6 ,and 7
show normal.and. abnorm~l.gear tooth contact patterns,
normal· tooling· ..marks, :-and' ,-approved an'd unapproved
chip/nick;~removal, pro~edures.·, '. i, '~. '. ' ,', ".::

'.Reverseldler Gear
.:. Replace the' revefse 'idler'g'ear'lft~e gear, bu'shing o~
roll~r b~ar.ing$. are b.adly. worn or if ;theleeth. are ':~hipp'ed, .
qr burred'.,' Replace' 'the revers.e i.Olergear shaft if it is'
e~cessively w~r~.:or. score,q.. ,.":' ....:~.. ~ ,

.,Input ,Shaft ". . .
,,' .~ Replac~ the. input'"shaft if it·is.~orn;' bent,. or twisted, 'If
the gear has chipped,'nicked, worn, or missing teeth, or,

. if ,the cone ·surface. is damaged. If the 'pilqt bearing bore
is·4~~?,r~d~. repiace' the gear ~nd' gear rollers..'

, Output Shaft
Replace all .output .,~shaft ..gears'that are chipped,

nicked, burred, or badly wqrn:, Replace the qutput shaft
if it is out of round o~·wotn; or if th~ pilot bearing surface
is scored. " ~.' . - , .

Replace the' speedometer drive gear if the gear teeth
"are worn or.· broken.· .Be' sure ·to· install the, correct .
replacement gear.

,Thrust Washer'~ and Bearing.. Covers,
Check- the surfaces of all thru~t washers. Replace

washers tha~ are scored and!o( reduced in thickness.-

CC5205-2B

Replace bearing covers that are grooved or show'ing
wear from the thrust or adjacent bearings. Check the oil
return thre~ds in the .bearing covers~ If the- sealing

,action of·' the .threads has been destroyed by contact
'fro":l the input or. output shafts, replace the covers.

Synchroniz~r Blocking, Rings ."
Inspect the synchronizer blocking rings for widened

index,' slots, rounded clutch teeth and smo.oth inter:nal
. surfaces .(must have machined grooves). With the
, blocking ring on the cone, the distance between the
. face of the gear clutching teeth and the. face of the
blocking ,ring must not be less than 0.6mm (0.024 'inch)

-for ZF 1-, 2, 3,. 4 and ,5 synchronizers, 0.4mm (0.016
inch) for ZF Reverse synchronizer, and 1.5mm (0.059
inch) for Mazda synchronizers. - .

Check the synchronizer. sleeves for free movement
on the hubs. Make sure the alignment marks (etched or
paint ,m~rks) a~~ properly indexed.' .
, ~. Rep~ace the seal ir1. the input shaft bearing retainer.

R~plaqe the seals .on the cam and sh~fts.

S.eal~ and .Gaske~~ .
Examine and replace if necessary, input and output

~,,:~haft bearing retainer seals and gas~ets .

Flywhee~ CI/u1ch Face' Runout · , ,
'Install a.. dial indicator Tool D78P- 4201-F, 'G 'or

~quivalent so that the indicator point bears against the
flywh.eel face (Fig. 8). Turn the flywheel making sure "
that it is full forward or rearward so that crankshaft end '
play wiU' not be indicated as flywheel runout~

If the flywheel clutch· face runoutexceeds
.specif,ic·?!tions, .(refer to ttJ~ ~pp~opriate ~ngine $ec~ion)
remove. the flywheel and check for burrs betwe~n the'
flywhe'eland the face of the crankshaft mounting flange.
If no burrs exist, check the runout of the crankshaft,
mounting fl~nge. Replace the flywheel or machine the:,
crankshaft-flywheel mounting face if the mounting face
flange rUriout is excessive. If the ring gear ,runo.ut
exceeds 0.25mm (0.010 inch), check installation of the
gear to the flywheel flange. ·If it is not properly seated,
r~-install it to the flYwheel. If it is properly seated,:
replace 'it. Refer to Ring Gear Replacement in Section '.
,21-01 General Gasoline Engine Service, in the Light
TrUCk-Engine manual volume B, * for the proper'
procedure. For flywheel run<;>ut specifica~.ions, refer to
th~ approp~iate engine Section u~der Specifications...

*Can b~ purchased separately.
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16·.10·5

CONDlnON

General Manual' Transmission.Service

~OSSIBLE CAUSE RE.SO~UTlON

16··10·5

Transmission, is .loCked "in 6~~ ge~~. It
cannot be shifted out of, th~t g~a~.

Transfer case' makes noise.

• "',I> ,

, ,'~'

4·wheel drive transfer case' jumps out
of, gear., ,. :. ,-

"

2. Loose fork on rail.

1. Incorrect tire. inflation press~res

and/or incorrect' size tires and .
wheels.

2. Excessive tire tread wear.

3. Inte~al' components.

. ~ l '

, '\.

1~ 'Incomplete shift linkage tr~v~1.

2: Loose mounting bolt~. ;'

3" Fron~ ~nd_r~~r driv~s~aft.sliPYOkeS
" 'dry orl~se. '., '~ :"'~

4. Inte~al compone~ts.:.

, -' J

.1. R~move transmissiQn. 'InsPect
problem' gears, :,shift..r~ils and' forks
and synchronizer for 'wear or . . ,
damage. Repair as required.. "

'~. Check shift 'rail interlock system.

1. Assure that all tires and wheels
are the same size, and·that
inflation pressures. are ~orr~t.

2. Check tire tread wear to see if
there is more than .06 inch

. difference in tread wear betWeen
, front and"rear. Interchange one.

front. and one rear' wheel. Re- ' .
'. inflate tires 'to speCification~. .

~ . .. . .~.

3. Operate vehicle in all transmission .
gears 'with transfer case in,,2HI,'br~'

'.' .Hirang~. ' ,
- IfJhere .is· noise 'in t~ansmission

1 in. neutra, gear,: or iF) some
.', :. gears and not.inotners,r'

~, remove. and repair ...... ;:~'
lr~ns~iss,ion. . .,;" :"-,

- If there is noise. in all gears, .
. operate vehicle' in all transfer
"case ranges. -If noisy in all";'
- ranges o"r HI. range 'only,
disassemble transfer case: ;'

I ~ • Cheek in'put gear~ 'intermediate'·,
and front :output 'shaft gear for

.. damage. ~eplace, as required.' " :
.' ',If noisy ir,LO range only~ "'." ;. ..

.inspect int~rmediate gear and·' ,

.sliding gears for damage.. . " ". '. .
Replac~ as' required., ' ... '

1'.' Adjus(linkag'e. to provid~ complet~ '" '
gear engagement.

'. '" ...., .r ..... ,

2~ 'Tighten mounting.bolts.
. ,.. .. ~ 1 ~

3. ',I.:-ubricate·an~ .r~pair slip 'yok~s as
. "required: Tighten.-flange yoke :.,

attaching' nut to specifications. ' .

4~ pisassemble transfer case. I

. Inspect sliding clutch· hub and "'~ .
gear clutch teeth. for 'damage. --;

.. Replabe as required.: '

'. "'CC5211-2B

,....

J .~..

, .- .. :...'.

': ,I'

. ! .~ . . '- . ~

r. ~. . '....... ."

."~ ) £' ~. r .:: ...

~ ... ..
'", J
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16-10..6 Gen,ral Manual Transmission Service 16-10~6

_. . - .-

CONDITION
;

POSSIBLE CAUSE RE~OLunON. . . . ..

Trans.mission leaks.
. ,

·1. Improper amount of lubricant - 1. Check level and type. Fill to
wrong type. bottom of filler plug hote.

2. Other component leaking. 2. Identify leaking, fluid as 'engine,
... power'steering or transmission.

.~
-.-:

Repair as required., ..........

3. ';False report. 3. Remove all traces of lube on
. ' exposed transmission surfaces.

.. ~ . .. Check,vent for free breathing.
"

('

Opera~e transmissiQn and ins~t

-
-. for new leakage. Repair as

,;
required.,

. - ~ -.. 4. Intemal components.'
..

4.. Remove transmission. Inspect for
leaks at the input ·shaft bearing"

" retainer seal and shift rail
., ,expansion plug. Inspect for leaks,

... ..
" .

.. , . .at the top .cover gasket Inspect
" case for sand holes or cracks. '"

Repair or replace as required.
~

5..Improper installation torqu~ on fill 5. Tighten to specified torque value.
-. and drain plugs. . - . ' -, _ .

CC5212-2B"

. FIG. 4 Ball Bearing Inspection
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.. General :Mariual· Transmi~sion .Service 16·10·7

.UNACCEPTABLE :>. ACC~PTABLE

1..

DESIAEC{PATTERN (cqNTACTf

\ 2. .' '. ,.';'"

END CONTACT PATTE'AN'

3. "-
TRA~VELING CONTA'C.'-i (PATTEAN MOVES:

. , , FAOM SID~ TO SIDEONFA~E'OFGEAA)

. .~.'

1:-1 .;.,- .

<..' '.•

'fTLQ2J.' . (:.··.-·-····-······.····.·u·~··.~··"'.: '.
j .,'.•:': .'

, \,." -' ',' .. ' ' ..

rtL(--e···~], ,,_. .'~' .. ,.'..-/
. - ,- ,. -- ...--:~ ...--

4..: ". ,
HIGH.C ONTACT'PATTE AN:

't.

5.

LOW ~ON1ACT eATTE~..N.:.

r:'1

. : .. ; .. ~ ...• '.-.. '.' .•... :.~ ../:.;;.~.....

.' .' '. ,-- '

C3187·2A .

FIG. 5 Typical Transmission Gear Tooth' Contact Patterns"

..~f ·..:;.

·I·\{~l

5; GRIND CHIP/NiCK FROM'GEAR
FACE·IN GEAR PATTERN AREA,

(NOT APPR:b~EP) . ,

(APP,ROVED)

4, GRIND CHIP/NICK FROM GEAR
.EDGE:MAY .EXTEND SLIGHTLY
INTO ~~AR F,~C:E~·,..

(APPRO.VED)

3':GRIND CHIP/NICK FROM CORNER
'<FACE OF GEAR·COAST SIDE,

2. GRIND CHIP/NICK F~O.~ E'OGE
OF GEAR O,O.,MAY EXTEND

. SUGHTLY INTO GE'AR' PATTERN
"pN T.POTH.F.~CE..

(APPROVE D)

1. GRIND CHIP/NICK FROM CORNER
. ,FACE OF GEAR·DRIVE SIDE. .

·(APPRQV.EO)

FIG. 7"Approved Transmission Gear Tooth Chip/Nick
;~emoval Procedure _ '

•• 1

'. ':-r,

, !

". I
i .

.. ·li.

~.. ' ..

.~.;

",.. ',1;

'C~~8~'lJ

. ~....

.-~ ~'.

, NORMAL GEAR "SHAVING"
.:.oOL. MARKS

',:-. !
',.1

NOTE: NO ROUGHNfss OR ~
RIDGES EVIDENCED ON
GEARTOo':r~' FACE ..··

NORMAL GEAR '''SHAVING''
TOOL MARKS, MARKS HAVE

" A "WIRE .BRUSHED"
i ' ·APPEARANCE.

.NOTE, NO ROUGNESS:OR '. JC':,+ '.
RIDGES EV'IDEN¢E.D.ON :. ....
GEAR TOOlH FACE'

L-,- ---J

I
I
I'- .

"
I
I
I

I
i

'1'

. ;FIG. 6 Normal TQol: Marks-Typical

-1(.....
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,16-10-8 General,Manual Transmission' Service', " 16-10-8

"

FIG. 8 Checking Flywheel Face,Runout~Manual
, .Transmission

SPECIFICATIONS

, SPECIAL SERVICE TOOLS .

'~ '

'Number . DescrIption- Application -

D78P-4201-B ' Dial Indicator with ~~gnetic Base Universal ,",

TOOL-4201-e. Dial Indicator with BraCi<etry Universal
D78P-4201. F. G

CC4860-2C

IIANUAl. TRANSIISSION WBRICANT, CAPAcmES(j)

Approximate RefIll C8p8cIty

, U.s. PInts lit-.

.Zf MSOD-HD FIVe Speed )ansniiSsion@' . ."," " ',.
warner Fcu-8peed. Transmission WIthoutExtensiori~ (4x4)@

(j)FI transmissions to bottom"of filler hole.:.
@FI with ESP-MC213&CJ (DEXRON lie) .Of equivalent.
@FI with ESP-M2C166-H (Motoraaft Mercon) or equival8nt.'
@Use MarIJaIT~_~~Z·19C547·A (ESP-M2C83-C) Of equivalent.

7.6 3.6

6.8 3.2

6.5 3.0
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16-~O;',1,

~ ,

TransmissiC?n-Manual Ove..dri~~~Mazda :M50D,"Five-Speed

-SECTiON 16·20 TransinisS-ion--Mahu:31 Overdri-ve~".
Mazda 1\1150D Five-Speed .

CLEA,NING ANI;>. INSPECTION
Ball,Bearing-lrisp'ection" '. 16-20-18 .
Cleaning . ' , ' ~ .. ~ .' ."'16-20-18
General Inspection '. '.; .•.... 16-20-18
Transmissi,oii .... ' ' ~ . . . . . . . . . . . . 16-20-21 '

DESCRIPTION ...•.................. ~ 16-20-1
. DIAGNOSIS AND TESTING ~.. '..:~.. ~ .. ·16-20,;,1

DISASSEMBLY AND ASSEMBLY .
, Transmission , ~ .• : '.: 16-20-4
IDENTIFiCATION .. ~ : 16-20..1
REMOVAL AND INSTALLATION . ,

.Crossmember ~ ,... 16-20:-3"

PAGESUBJ,ECT PAGE .SUBJECT.···: ..... · (~.
1 .. l'

':'- (

~ ~EMOyAt 'AND INSTALLATION' (Cont'd.) '.' ;
, Transrt1!s.sion· (4'x2) ~ .'~~'.' ..<~ .. '. . . .. . .... 16-20-2
. :rransmissi.on· (4x4) ' ...•..•... '•..' •.. ~j6-20-2
SPECIAL·SER'lIC.E TOOLS " '. . . . .. 16-20-32
SPECIFICATIONS, ,;.. ~ •.' 0. 16-20-31
SUBASSEMaLIES - '..,. '... .

Countershaft ' ~, ' • ,.' ..: ..: ~ 16-20-14
Input .S"aft ~ .. ,.. ;'.~ .~ ~.. ~~. '. '... ~ ' .. '.'. ~'~. ,16-20-10.

.. Output Shaft·:· ~ ; . '.........•. 16-20-11
:Reverse-:ldler ·Ge·ar Shaft ~'."; ~ ' -1"6';'20-15
Top Cover' , : ' ~ .' .".. :'16-20-16

VEHICLE, ·APPLICATION '. ~ ...•...' .' .. ,.',.. ~~6-20~1.

VEHICLE_ APPLICATION. . .
F-Series, Bronco and Econolirie Vehicles~ '-,'

DESCRIPTION
."" .. -,,, .... l ~ J •• ' ' .. l •

C8663-1A

000325

"C§f!g)-<- . ..

',' -E87A=
"FA"'-, ..

" .. ' .

~c
B

~ - FORD MOTOR COMPANY PART NUMBER
B - SERIAL NUMBER
C - BAR CODE (INVENTORY. PURPOSES) - '

A

'II- ., _.

The .M50Dis' cftop shift; fully synchronized, five
speed manual tran~ri1i~sion:; equipped. with an
overdrive fifth gear ratio. All. gear changes including'
reverse are accomplished with ~ynchronizer
sleeves. ' '. .

The transmJssion main' -qase, top cover,. and·
extension ,housing are c0nstructed of aluminum
alloy. Steel:Oearii:lg.race inserts provide durability.in
appropriate areas. ," .

,the extension housing .cbntains a bronze atloy,
·bushing. This bushing ca~not be serviced. The
extension housing· must be replaced as a unit if the
bushing requires service.

IDENTIFICATION
,,'

The Vehfcle Safety CQmpliance Certification
. Label (located on the drive-r's door lock'pillar) lists:
applicable transmission identification cod~s. For
identification of the label codes, refer to Section
10-00, Identification codes.

Manual transmissions are equipped with service
identification.- tags. The ry150D transmis,sion service
tag is located -on the driver's· side 'of the
transmission.

DIAGNQSIS AND TESTING

For d,iagnosis and. testing procedures, refer to
'Section", 16-1'0, Tran'smission, Manual-General
Service.

.' -

.,
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'~6-20-2 16-20-2

REMOVA'L AND INSTALLATION

Transmissi,on' (4x2)
Removal
1 ~ " Shift the transmission into' neutral.

, '.

2.., Remove' the carpet or' floor, ,",-a(' RefeJ to
Section 45-26, Carpets and :FIQor. Mats,' for
removal proC!3~ure. ',: ,."

3., Remove. the 'shifter boot retainer screws and
'slide the"b9,?t 'up the shift I~ve'r -shaft.

4. Remove ·th~ ,shi~t lever retaining bolt and
remove ,the shift lever. -,

5. Raise the, vehicle on a hoist and position safety
stands under the vehicle. " ,

6.- ,pisco!1n~ct t~e; ~p~edorTI~t~,r ~~~I,~~ .'
7. , DisQonnect the,back-up lafTIp switch located at

t~e -t~p left hand ~ide of the tra~smissibn~ ,
8. Remove the drain plug and drain the oil from

the tr~nsmi~sion. . . .. - ' .

9: Position a tran$mission'jack, such as Rotunda
Transmission Jack 077,-00Q08 or equivalent
under the transmissi'on.,., "

10. Di'sc'on,ne;ct the' driveshaft "from the·'
transmission and wire' it to' one side. -Refer to
Section . 1-5~61, .Driveshaft-Slngle type
U-Joint ' .

11. Qisconnect ·the clutch s'ave .cylinder hydrauli.c
line:' Refer ·to Sectio'r"l 16...04" Clutch System-
·HYdraul!c. " ~' .

12. Remove, the transmission rear, insulator and
lower retainer. Remove the crossmember as
descr'ibed in 'Cr'os'smember removal and
installation in this 'Section:' .

~ .- ,. ~ :-

13. Remove'~the bolts that retain the transmission
to the engil1e ·bloCk. "

, 14. 'Move the transmissipn to the' rear unti~ the input,
sh~ft clears' the engine flywheel." Low~'r the
transmission· from the' vehicle. ;,,'

Installati()n
1: Place'the trans'mTssion'on a transmission jack

such as Rotlinda Transmis'sion Jack 077-00008
or equivalent. Install guide studs 'in t~e 'engine

,plock ,and .raise the transmission until the. input
shaft splines are aJign~d 'with' t~~ clutch disc
splines. . ~ < " ','

2. Sii,de' the transr:niss,ion ~fqrward on'., t~e 'guide
studs until it is -in' ppsition. "Install the attaching
~:lfolts ~nd tigh.ten to 54-67 N ·'m (40-50 ft-Ib).
: Remove" the guide studs. a~d' 'ins,tall tt)e
rerylaining ,bolts....Tight~n ttle' two bolts for t~e

. lower plate' to ~ 2-16 .N· m (9-12, ft~~b):

3. Install the crossmember a$' described under
Crossmember Removal and Installation in this
Section. Position the insulator and 'retainer
between the 'transmission and :crossmember.
Install bolts and"fighten to 81:-108 N·m (60-80
ft-Ib). Install ~he' nut retaining the ins~lator and
retainer to crossmember. Tighten to 81-108
N · m (60-80 ft-Ib),: Re,move .the transmission
j~ck. '. '

4. Connect the speedometer cable and driven
gear and clutch hyqraulic line~ ,

5.· Connect the backup lamp switch. ,

6. : Connect the driveshaft ,Refer t6 Section 1'5~()1-,
','Drive'shaft Single Type U-Joint,' for procedure.

"(; .fnstall the shift lever reta.ining· bolt~nd tigh~i~n to
~p~cifi.9ations. , ',' ','" . '~ , ,.' '.

8. Slide the 'shifter bo;ot into positien on the shifter
sH~ft, ~ndinstall the b90t re.taining screws. '

9." ,Install",the isblator pad -.assembIY. Install the '
floor pan cover arid floor -m~t " .

..
. Transmission (4x4)

Removal ';"" '; . l'. -. . .

1. Shifl t~e transmission into neutral.

2. Remove the carpet ,or floor '; mat: Refer to
Secti'Dn ,45...26" 'C&rpet$ and' "Flo<?rMa~s, for,
r~~o,Y~.1 .pro,c~dure·.". '.

3,.r~ ."Remove 'the shifter b'oot-' retainer' strews and
, 'sli~e the boot up the shift lever s~aft. . ,~ ,

4.. Re~ove .the. shift' leve~' '~~taining·· ..b~lf· and
remove the shift lever. "

5. Raise- the vehicle on a hoist

6. .: Remove, the drain" pl,ugs and draj.n, the
,transmission and transf~r case.

7.:: Dis~onnect the r~ar driveshaft from the' transfer
case and wire it out ql-·the way. ~R,efer to,S.$ction·
15-61 , Driveshafts Single Type U-Joi~t.

~., .~. ... - .' .

,,8." . Disco'n·~ect. the front -drfveShaft 'from the
transfer case and wire it out of the way. Refer to
Section J5-6f, Qriveshafts,'Single Type U-Joint.

9. Disconnect the backup lamp switch. ' "

1O. Remo~e the' speedometer cable .from' the '
transfer case. .

~;

1:1. :If equipp~d, remove ttle skid pad from beneath
the transfer ·case.

12. ,Position a ,transmission. jack' such as Ro~unda

TransmiSSion Jack 077-00008,. under the
~ransfer9ase.Remove the six bolt~ ~o~~ing the
transferrcase to the transmission and c~refully ,
lowf3r~he tranSfer 'cass from the vehjcle,' using

. car'e' to' ensure that the transfer case shift lever
clears' the 'opel'1'j~g' in the floor pan.' "

• . ~ J, ....\ ""

13. Remove the tra~smission rear' insulator and'
lower retainer. Remove the crossmember a's
described in Crossmember removal and
installation in this Section.

14. ' Remove the bolts that retain the transmission
to the e~gine block. ' 0'

15. Move the transmission to the r'ear until the input .
shaft clears the engine flywheel housing~ ~ower

,th@ transmission from the vehicle. .
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16-20-3 Tra,nsmission~Manual,Overdrive-Mazda M50D Five-Sp~ed 16-20-3

REMOVAL AND INSTALLATION (Continued)

Installation

t. ' ,Place the transmission ona t~ansmission jack
such as Rotunda Transmission, Jack 077-00008
or eq~ivalent, and i,ns,tall two gui~e stuQsjn the

'transmission front 'case top holes, to' guide the
transmission in~o position. Join together the.

'; . transmissiqn and engine block.mating sUrfaces~

2. Install the'two lower bolts aridtight,ento 54-67
~. m (40-50ft-lb§). Remoy~ the guid~;~tuds,anq

install the upper bolts~ " , '

'3.,' Place the rear- support brac~et in position and
instaJI the re'·taihing 'bolts. ,_,Refer to
crossmember installati'on in this Section.
Tig~ten the bolts tc? 60-80 N ~'m (45-60 ft-Ibs):

4. Install the two bolts at the rear support insulator
bracket. Remqve'J~e' t~~nsmission jac.k.

5. Position the transfer case on the transmission
jac,k. :Position: the' transfer case "on, the
transmission, using care to guid.e the transfer '
case shift lever tt:lrough the opening In the' floor
pan. Install the gasket and six re~aining bo'~s.~
Tighten, the bolts to speqifi.ca~~ons listed in the
appropriate trans~er case section in Grdup 16 in

:: this 'manuaL"; \ . ' > '

9. Install the speedometer cable to 'the tra.nsfer
case~ " ,"

',7.,; Connect!the front driveshaft:to the 'transfer,
case yoke or~,flange.

- .
8. ...Connect the· reardriveshaft to the transfer case

yoke or flange. ' ..~ " - '

9. Fit'l "transfer 'case 'and transmission with
Motorcraft· 'ME R'CO N ® ,Multi-Purpose,
Automatic 'Trans'mission· Fluid XT-2-QDX or

.' DD~ 'E4AZ-19582-B (ESP-M2.C166-H) or
equivalent automatic transmission fluid.

. ~. . ~

10. ' C9nnect t~e back-4P l?lr:n'p switch.... . . . '" .' ":. - ~ .

11. Lower vehicle.

12: Install the shift lever retaining bolt and tighten to
speci~ications. ' '

13. Slide the shifter boot intorposition qn the'shifter
shaft, and install the boot retaining screws.

~ 4. Instan" th,e' isolat~r pad asserribly. in~ta!1 the
" floor pan covef and flqor mat.:, " '

15. Install the shift ball"- on the tran'sfer case shift
lever. " '

:. , ..

• ~ 1 •

'tCrossmernber

, , MAIN VIEW

, VIEWY
.'

. C9954-1A

..'.

Removal' . ,',

1. " Raise ve~.i,cle .on a hpist.·
. I' , ~ . ~ ~

2-. Remove '.'skid plate, if ~o equipped.' Remove
heat sh~eld from cat~lytic converter.

CAUTION: Use extreme caution' when 'working in
the area of ttle catalytic ,~onverter,becau~e of
t~~ extre~ely'high. temperatures generated by
:th~.'conv~rter.' ,~..,,' ", ,",: ,

·3: Remove two' nuts 'conne'cting up'per 'gu~set to
.. frame on both 'sides' of frame: ' .

4. ~ ~~mov~ n.~t and' bolt as.sembly co~necting
gusset tp crossmemOer.. Remov~ gusset on left
side~ ,..... ,- , .

-5.' ,Remove bolts 'holding transmission to'
-. " '. -',transmi,s~i9n' supportp~ate on crossmember.

.. ......

:.,. ...

:: ,I -','
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16-20-4 Transmission~Manual'Overdrive--Mazda,M50D Five-Speed

REMOVAL AND INSTALLATION (Cont~"ued)

6. Raise ,transmission with a transmission jack
-I such -as Rotunda Transmission Jack, 077

00008 'or, e~uival~nt.'
7. Remove' the ,nut and "bolt assemblies'·

connecting the support plate t,o the
crossmember. Remove support pl~te. Remove
right gusset.

8. Remov'e nut 'and bolt assemblies conn~cting
crossmember td'frarri~~Remove crossmember..

Installation ' .
1., ,Install crossmember and transmission support '

. plate, and P9sition right and ,left gussets on bolt
on frame..Install nuts on upper gusset to frame
bolts, afld' tighte,n to ~s~ecifications. '

2. Install crossmemberto frame nut and bolt
assembly a~d tighten ,'to..specification.

3. In'stall nut'a'nd bolt 'assembly connecting gusset
to cro~sme":lber.-and ti~hten to specification.

4. Install. nut and bolt assemblie.s connecting'
transmission support, plate Ito ,crossmember
and, tighten to specification. '

6. Lower the transmission. '
6. Install bolts connecting transmission, support

plate to'transmis-sion 'and tighten to
specifiC.ation,., '

7. Install skid plate, if so equipped. Inst~II, heat
shield over- catalytic conve.rter. Tighten all nuts

, .~nd bolts to,-specific~ti.bn.

2: Remove shift lever and dust boot if necessary.,
3. Using a 12mm wrench~ 'remove ten top cover

assembly retaining· bolts.·, Remove· 'top cover
:assembly. . ' ,

4.. ,:. Usil1g a 1:4mm' socket, remove nine' exten~ion
. " .housing, retaining bolts. Pry gently-at locations

··provided·-on extension h;ousing and
transmission case. Remove extension housing
.from·~case.

NOTE:' On 4x2 models, ·if it is'necessa,y''to remove'
'rear seal from extension housing, extension housing
must be installed ·to transmission ,case~" Remove
extension housing rear seal ,.usi~g ··Seal ~~t:nover

T74P-77248-A or equivalent · .

EXTENSION 'HOUSING SEAL
REMOVER-T74P-77248-A

DISASSEMBLY AND ASSEMB,LV
-C6720-1A

Transmission
Disassembly", ,.

1. Using a 2'4mm wren~h', remove:', t(a~,~mission
drain plug and, drain trar]smisS,ion. 5." If I n~cessary, .remqve rear, oil. pas'~a~j'e ~from

, extension housing using a 10mm so~ket (4 x 2.
model~ only). "'f'

C6121-1A

, ~ ..

. - .~

I ~:

, ~'\:,''''~"",,',':"""'~

, OIL'
PASSAGE'

\
'\

, REAR ,',
OIL' PASSAGE

RETAINING
".BOLT -.

C8414·1A
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16-20-5 Transmission~Manual Overdrive-Mazda M50D ~Five-Speed 16-20-5

OISASSEMBLY A.NO ASSEMBLY(Contin~E!d)

C6722-1A

10. Using a 32mm socket, remove and', discard the
countershaft rear ,bearing 10cknut.·Remove the
co~ntershaft bearing 'and thrust washer.' ,:

'- '. ·"·r'· ."..' . ,

11'~ ,Using Mainshaft L09kn\Jt Wrench T88T-7025-A
and Remover Tube T75'L~7025-8 or

-, ~ "equivalents;"remove and discard output .. shaft"
locknut. . .

~,~ .

·SPEEDOMETER
DRIVE GEAR

6., Remove. and discard. anti..:spill oil- >·seal from
. output ~~aft, (On;,4.x ~,r:nodels). . .

7. ' Remove- the speedome~er·drive ge~r 'and steel
ball (On 4 x 2 models). " . -' .. '

NOTE: For reference during assembly, obs~rve and
record speedometer ~ drive' gear color.; Depending
upon application, one of two different speedometer
drive gears may:be'installed. It will be, color-coded
either green or white. Speedometer, -drive' gear
colQrs and corresponding part .numbers· are ,as
follo~s:.,' ." ,'... ,. ., '.: " : ". '.. '

White,. (Natl:lral)~E8TZ-17285-~ '., .,~'.

Greeri-E8TZ-'1 '7285-C .

8. Lock transmission~ into first and thirdgears~.,-

, , 9. Using Countershaft Locknut ,Staking Tool T77J-·
7025-F or equivalent, .release the staked areas

-. securfng output shaft and c6u·nt~rshaft
. locknuts'.' . . '

CAUTION:, Staked areas of locknuts mlist be
, fUlly released or damage to shaft threads will
. 'r~sult.

COUNTERSHAFT
LOCKNUT

COUNTERSHAFT
LOCKNUT STAKING
TOOL-T77J-7025-F

'~I.. '.. ... ..~. ~

, .,,/.0:;

\
,.-.., \

.' ~~~~
I 1.-.........

... -MAINSHAFT LOCKNUT
r-~' , WRENCH-T88T-7025-A

~ \ 0
I, . 0

REMOVER TUBE
T75L-7025-B

....

C6723-1A
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16..20-6 Transmission~Manua,1.Overdrive-Mazda M50D Five-Speed 16·20·~

,DISASSEMBLY AND ASSEMBLY (Continued)

12. Using a .1.7mm wrench, remove reverse 'idler
shaft fixing' bolt. Remove reverse idler gear
-assembly by ,grasping and pulling rearward.

BEARING PULLER
.' T77J-7025-H

'TOO FORCING SCREW
T84T-70~5-B, ';

MAIN VIEW

C6725-1A' .' .

OUTPUT SHAFT '
. REAR BEA~ING

VIEW A

.~ ....,

C;0279-1A

REVERSE
IDLER SHAFT
FIXING BOLT

VIEW Af' .. ,~

RETAINING -----r-.~...---""""l:.....,.....-,~

RING

SPACER'

REVERSE'
IDLER" .

SHAFT' .

REVERSE IDlER··'
GEAR ASSEMBLY

VIEW A

~ ).. '.. .

.. "- ..:

. 13. Remove' output shaft rear pearir:"g from output
shaft u.sing Remover/Replacer Tl:Jbe T75L
7025-S, T·DD. Forcing Scre~ T84T-7025-B,
'Bearing Puller T77J-7025-H~· and Puller Ring
T77J-702.5-J or equivalents.

.. ::.cr:~;

~ .

14. Using a brass driftand ..hammer, drive· reverse
gear from output sh~~t.:

. r
~3~1-1A

~~I/I
'.~ ~J,

15~ ;'Remove sleeve from output shaft.·
16. Remove counter reverse gear with two ne'edle

bearings and reverse synchronizer ring.
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16-20-7 ."Trarsmissi.on~Ma~.ual O~erdrive~~~zda M50D Fi,ve-$peed . 16-20-7

. DISASS~MBLV AND ASSEMBLY (Continued)' ..l·· ...

.. ~ ,:l ..... :.

". '~. ..

REMOVER/REPLACER
TUBE-T85T-7025-A,

TODFORCING SCREW
T?4T-7025-~:

21 .. 5TH GEAR "";';COUNTERSHAFT
22. NEEDLE ,BEARING' - 5TH GEAR
23. SLEEVE - 5TH GEAR. . , -
'24. 'BALL -
25. CENTER BEARING COVER
26. 5TH/REVERSE'COUNTER lEVER.):'

lOCKPLATE RETAINING~80lT""",

'. • ~ I ~,.

~ .,....

12. ,SYNCHRONIZER RING - REVERSE
:13. THRUST WASHER
,14. SPLIT WASHER (2 PCS)
15. FIXING BOLT -- St:tIFT ROD
16. SHIFT RAIUFORKlHUB/SlEEVE·

ASSEMBLY J

17. lOCK BALL (STEEL) :.
SHIFT RAIL. .

. ·18~ SPRING - SHIFT RAIL, ,:

.. 19. SYNCHRONIZER RING '- 5TH GEAR
",,'. 20. 5TH 'GEAR ~ OUrpUT. SHAFT '

" .

... ,

17. R~~:m!ove thrust washer and ·~spl.it' washer fro'n,
cOLJntershaft.

'1'8.. (ising a 12mm wr,ench·,'·· remove' fifth/reverse
shift ~od fixing bolt.

19. Remove the···.fc)'lIowing parts as an assembly:' ,.
~ 'Fifth/r'everse synchro'ni~'er' hub and sieeve

1

'

assembly (counte~shaft) "e'

: ' • Fifth/.rev,erse shif,f .fo'rk and rod
NOTE': Do not ,'separate, steel ball and sprihg
(removed fr9m shift fork groove) unless necessary.,
20. Rem'ove, fjfth, gear synchrol1iz'er ring. '

.21. Rem'o~'ve tti~. fifth/reverse counter' lever
I,o.ckpl.at~ retainir.tg " bolt and i,nn~r circlip.·
Rem'Qve, co.unter .. lever '~iss~mblyfrom
transrnissi,ori· case., ", ' " ' , .

NOTE: .'[~o not reo,6ve t~e To~x® nut retaining the
, Gount~r t~verpii1 at thi.s,·'time.· , .:., ,'" .

22':', RetT.{ove, .f(fth g,~art. (count~r) ,with ~eedle
~ear~ri~. ,: _ :,' .

23. Rem!J~e fifth g~ar from output shaft' using
,~eanng Collet; Sleeve. f9r 3.5-inctl Bearing
Colle,s T?5L~79~5~G; 'Remover/ Replacer Tube
T85T-.7025-A,· 100 Forcing Screw T84T
.7025-B and G,ear Removal Collet T88T-7061-A
or ~equivalents. .,

NOTE': 'For reference during a'ssembly, dbser,ve'that. ",
,the longer' of th,e t~o qollars on ·fifth. gear, faces'
forw'ard. ' '0' :.

~ .. . .. .. .. r~ . ,. ." ~ ." •

REAR HOUSING

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



16-20-8 Transmission-Manual Overdrive~MazdaM50D Five-Speed 16-20·8

DISASSEMBLY AND ASSEMBLY (Continued)

24. Remove fifth· gear sleeve and (positioning) Ball
using TOO Forcing Screw T84T-7025-B,
Countershaft Fifth Gear Sleeve Puller T88T

. 7025-J; Gear Removal ColI~ts T88T-7025-J1,
and Remover/Replacer TLJbe T77J-7025-B, Or
equivalents.

25. ,Using a 12mm socket, remove six' center .
bearing cover retaining bolts. Remove center
bearing cover.

NOTE: For reference during assembly, observe that
reference· arrow in middle of center bearing cover
points upward. Observe that flanged side of center
bearing 'cover faces inward. .~. . .

GEAR'
REMOVAL
COLLETS

T88T·7025-J

..--

. TOO FORCING
SCREW

.. T84T·7025.:8

CENTER BEARING COVER
RETAINING BOLTS (6)

CENTER
BEARING

COVER

C9025-1A

C8354-18
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16-20-9
, .

Transmission---Ma'nual'Overdrive~Mazda M500' Five~Speed 16-20~9

DISASSEMBLY AN'D 'ASSEMBLY (Continued)

26. Using a 1.2mm socket, remove sixtront bearin'g ,
cover attaching bolts.

CLUTCH:
HOUSI~,G '

. 12mmSOCKET'

C8355-1A

27. Remove 'front, bearing .coyer by threading t~o of
t~e originally installed retaining bolts into the

" front bearing cover service ,bolt locations (nine
o'clock and three o'clock).· Altern~tely tighten,
·b6.lts until front bearing cover can be lifted away
by hand.. Remove and discard front bearing
cover oil baffle. ' ,

NOTE: Bolts threaded into serVice bolt locations will '
bottom out, and lift front 'bearing cover away.fr6'm
transmission case. . ,

NOTE:. ,Do not remove 'pla?tic sQooP -ring. ~rqm 'inp~t
,s~aft .at this tjme .. " .
28. Using a 10mm 'socket, .'remove~ oil" trough

. re~aining bolt and :·0ii, "trough frqm upper
transmission case. ,., .

,TIM MAIN CASE

1.' FRONT BEARING COVER
2. FRONT COVER RETAINING BOLT

.' 3. OIL TROUGH .4: RETAINING ,BOLT - OIL TR'OUGH
5. OUTPUT SHAFT ASSEMBLY·,

.6. OUTPUT SHAFT CENTER -BEARING OUTER RACE
, 7. INPUT SHAFT ASSEMBLY
. 8. INPUT SHAFT BEARING OUTER RACE

.9. COUNT~R SHAFT ASSEMBLY .
. ,10. COUNTERSHAFT FRONT BEARING OUTER RACE

11. CO~TERSHAFT REAR B~ARING O.UTER RACE C8357-1A

29. Pull input sh~ft forward and remove input.~'
bearin~ 6~ter r-ace. Pull outp~t shaft rearward.

30. Pull input shaft forWard and separate it from
output shaft. Incline output shaft upward and lift
it· from "transmission case. .

OIL
BAFFLE

FRONT
COVER

C8356-1A
OUTPUT
SHAFT

ASSEMBLY
C8358-1A
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1'6-20-10 Transmission-Manual Overdrive-MazdaM50D Five-Speed 16-20-10

DISASSEMBLY AND.AS$EMBLY (Continued) SUBASSEMBLIES

31. Remove input shaft from transmission cq.se.

INPUT
SHAFT

. ASSEMBLY

C8359-1A

32.', Remove c;ounter$haft bearing outer r~ces (front
and: celltet) t?Y moving count(3~shaft forward

.arid rearWard. Pull countershaft rearward far
erougti to 'permit tool clearance' behind front
countershaft bearing. Using Bearing Race
Puller T88T-7120-A and Slide. Hammer T50T~

100-A or equrva<~.e~fs" remove fro'nt
,cQuntershaft bearing.,

, CAUTION: 'Tap gently'during ~earing:removal.A
forceful blow can' cause ~amag~to bearing' or
transmi~sion case. _,
33.· Remov'e countershaft through ~pper opening of

tr-ansmis~ion case.

Input Shaft

. Disas's~~bly . ... " . .
1. Remove ·and disca~d, pl~stic ~co6p r.ing.:

2. Press tapered rol~er bearing from input shaft. .
using Bearing Cone Remover T71 P-4621-B or
equivalent, and arbor press.

INPUT
SHAFT

. PLASTIC
':scooP,
RING

C8361-1A

C8362·1A

PRE~S '

INPUT'
,SHAFT
B~ARING

I

t:?
,t1 I

Q'
~\,
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:16-20-t1 Transmission-M~nualOverdrive-Mazda M50D Five~Speed '16-20-11'

SUBAS~E~BLIES (Conti~ued) :

Assembly

1. Install input shaft tapered roller .. bearing onto
input, shaft using a press and Bearing Cone
Replacer T88T-7025-B or 'equivalent.

Output Shaft

Disassemb~y- .

1. Position output shaft front flange as illustrated.
Use this flan'ge as a reference point and dividing
line '. during as'sembly' and disassembly
pr~~e~Lires.. ,.'

2:' .R'amove pilot' bearing" (needle- r.oller)~snap 'ring,
. needle bearing, and spacer from front (short
~i~e 9f fl~nge),of output" sh,a~t.· .:

C8364·1A

(REARWAR~)

: OUTPUT SHAFT
FLANGE

..-
s

CLUTCH HUB
AND SLEEVE
ASSEMBLY

SHOR~ ~ LO,~~ "

.' F , 'R
".. ..

4TH;~'_38D-

A.-4·~----~.B

C8363·18

2. Install plastic scoop! ring onto', input shaft.
Manually rotate ring; clockwis~ to ensure that
.input shaft oil holes properly engage scoop ring.
A click should be heard as s~oop ring notches
align with input shaft qil ho~es.· .

1. NEEDLE BEARING -: 3RD GEAR
L

'.

2. THIRD GEAR .
3. SYNCHRONIZER RING :..- 3RD' GEAR
4. CLUTCH HUB AND SLEEVE ASSEMBLY - 3RD/4TH
5. SPACER { .~
6. NEEDLE·BEARING (PLAIN)
7. 'RETAINING RING ' •
8. ~OLLER BEARING ~ PILOT B~ARING

C10281-.1A

.,C-
0:,

.\. ...

I,

:'#"
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16-20-12 Transmission-Manual Overdrive-Mazda M50D Five-Speed 16-20-1-2

SUBASSEM.BLIES (Continued)

3.,: Positio.n the front (short side of flange] of output
shaft so that it faces upward. Lilt off the
following .components as a unit:

• Clutch hub and sleeve ..~ssembly (third/
fourth). '.

• Synchronizer ring. (third):

• Third ,gear..

• ~eedle bearing.

4. Position ou~put shaft with rear end (long side of
. flange) facing upward. Position output ~haft into
press with press cradle contacting lower part of
second gear. .'

NOTE: Ensure that output shaft f.lange does not
contact or ride. up onto press cradle. Improper

.positioning of output shaft can cause component
damage.

PRESS· "

......

PRESS
CRADLE·

-C8361·1A

5. Press off the following components as a unit:
Center. bearing, first gear sleeve, first gear,
needle bearing, first/second clutch hub and
sleeve assembly, first/second synchronizer
rings, second gear, and needle bearing using
Bearing Replacer T53T-4621-B and Bearing
Cone Replacer T88T-7025-B or equivalents.
(Use T53T-4621-B as a press plate, and
Bearing Cone Replacer TaaT-7025-B to protect
inner race rollers.)

Assembly

1. Position'output shaft so that the rear end (long
side of flange) -faces upward. Install the
following parts in the ,order lis.ted.

• Second gear needle bearing

• Second gear .

• Second gear synchronizer ring

• First/second clutch hub and sleeve
assembly

• First gear synchronizer ring

• First gear needle bearing

• First gear

• First gear sleeve

• Center bearing (inner)

NOTE: To 'install components' 'onto' output shaft,
position components as shown. Press components
into position using Bearing Replacer T53T-4621-B_
and Be~r~ng Plate T75L-1165-B or equivalents.

~2ND '; 1ST•

• CLUTCH HUB IS
NONDIRECTIONAL

1. NEEDLE BEARING _ 2ND GEAR • HUB SLEEVE INSTALLATION
2.. 2ND·GEAR. _ ~ IS DIRECTIONAL

3. SYNCHRONIZER RING - 2ND GEAR
4. CLUTCH HUB AND SLEEVE .

ASSEMBLY-1ST AND 2ND
5. SYNCHRONIZER RING -1ST GEAR
6. NEEDLE BEARING - 1ST GEAR
7. 1ST GEAR
8. SLEEVE -1ST GEAR
9. CENTER BEARING -INNER C8366-1A

NOTE: Ensure that center bearing race is installed
into transmission case.

NOTE: When instaUing first/second clutch hub and
sleeve, ensure that smaller width of sleeve faces
second gear (front) side. Ensure that reference·
marks face rear of transmission; they reference
synchronizer key installation position.
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16-20-13
. ,

Transmission~~anual Overdrive~Mazda "M50D Five-Speed 16~20-13

SUBASSEMBLIES (Continued)

2. Install cen~er ~earing to output sDaft. NOTE: :The front and re·ar·sides of th~ clt!tch. hub ~re

the same'except for the.reference,mark on one side.

SUITABLE
PIPE

SLEEVE

'''I''

.CENTER' .
BEARING

OUTPUT SHAFT
FLANGE

PRESS
CRADLE

3RD/4TH
CLUTCH

, ... 'HUB

. 3RD/4TH
• . SLEEVE'

SHORT

4TH
GEAR
SIDE'

REFERENCE
MARK -. _.

SYN~HRON~ZER.
KEY' .

- - 1-

~,"

C8369-1A

C8368-1A

3. Position output shaft so. that.front (short side) of
output shaft flange faces upward. Install the
following parts in the order li~?ted. ,

• Thi.rd gear needle bearing ' .

• ' Third gear

• .Third': gear synchronizer rirJg ~ .

4. Install-:~tlird/fourth clutch hub and 'sleeve as
foll~~s:,' . _

• -Mate clutch hub synchronizer key groove
with reference mark 'on the 'clutch 'hub sleeve~

The mark should face r~arward7 '

• Install longer flange on c'utch .~bub sleeve
. toward third gear (rear) sid~.

5. Install the following parts in,:t~e'order listed.

• .Spacer

• Needle bearing"':"':"install ;whh rollers upward
(visible) - .

• -Retaining ring

. • Pilot bearing (roller)

6. Install original retaining ring. Check clutch hub
end play using a feeler, ga:u~e.

. ~ I

.;. .. ~- .'

\ .

3RD/4TH
CLUTCH'i,

"HUB
.~

C8370-1A .
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, ~16-20-14 'Transmission~Manua~'Overdrive-Mazda M50D Five-Speed 16-20-1'4

, SUBASSEMBJ-IES (Continued)

7. ' If nec'essary, adjust third/fourth clutch hub'end
play to 0.OO-0.05mm (0.00-0.0019. inch) by
selecting required retaining ring acco'rding': 'to
the chart 'Install ~a' new' retaini"ng ring if
nec~ssary. (.:'

RETAINING RING SELECT CHART,

NOTE: During installation, apply Motorcraft
MERCON®. Multi~Purpose Automatic Transmission
fluid XT~2-QD.X ,or DDX, E4AZ-19582~B ~(ESP

M2C166-H) or equivalent to all. rotating or. sliding
parts. ' .'..

Part Number

E8TZ·7030-A

E8TZ-7030-8

E8TZ·703o-C

E8TZ-7030-0

E8TZ·7030-E

thickness

1.50mm (0.059 in.)':

1.55mm (0.061' in.l .~

~ .60mm (0.0629 in.)

" ~ 1.65mm (0.0649 in.)

1.70mm .(0.0669 in.)

Part Number

E8TZ-7030-F

E8TZ-7030-G

E8TZ-7030·H

E8TZ·7030-J

E8TZ-7030·K

Thickness

1.75mm (0.0688 in.)

1.80mm (0.0708 in.)

1.85mm (0.0728 in.)

1.90mm (0.0748 in.)

1.95mm (0.0767 in.)

CC8371~2A

"Countershaft

Disassembly . ,::

1. ,Using a, press, ,and' Bearing 'Cone Remover'
T71 P-4621-B or equivalent, remove the'
countetshaft: cen.ter bearing. 'i,nner race.

(,

, .

2. Using a press and Bearin'g ,Splitter D84L-1123
A or equivalent, remove the countershaft front
bearing inner rac~. .

- PRESS
. ,CRADLE

C8373-1B
.~.

, .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



16-20~15 - Transmlssion-Manual- Overdrive~MazdaM50DFive-Spee'd .16-20-15

Reverse ·Idler ,Gear· Shaft'.
Disassembly' ,
1~ . Remove the"followingp~rts fr<?'m: r~verse idfer

, ' gea~', shaf't:" .' ." '. . .. ,', .

• Retaining ~~ng_

.' Spacer' '.

,'.' Idler gear
• N~eal~ b~~rings

• Thrust" washer

SUBASSEMBLIES (Continued)

·Assembly , ,
'1. 'Using· a _press, a suitable press' piate, "and

Bearing -Replacer T5~T-4621-B or' equivalent,
install center bearing inner race.

PRESS'

.......__ CENTER BEARING
INNER RACE

PRESS,
CRADLE

C8419-1A

r • "" NEEDLE '
, BEARING

. REFERENCE
,MARK'

, REVERSE
...IDLER
. 'GEAR

7

C8374-18 -

2. Using -a press, ·a suitable press plate and
Bearing Replacer T53T-46.21-B or equivalent,
install countershaft, ~ront bearing inner race.

~---PRESS

SPACER

BEARING REPLACER
T53T-4621-B .

~

COUNTERSHAFT\ -_-........

Assembly.
1. Install thrust, washer.. 'onto reverse', idlE}r gear

shaft. Ensure. that tao 'on ,thrust washer mates
'with groove' on reverse idler shaft to prevent

, rotation- of thrust washer.

2. _Install the following "parts. onto reverse idler
'gear sh~f! in the 'order' listed: .

-,. Needle bearings
• Idler gear , : ' \.

• Space~ ..
3. 'Ins.fall or"iginal re~ain'i~g ring onto reverse' idl~r

gear shaft. Insert _a, feeler gauge between
retaining ring and r~verse idler gear to measure
reverse' idler gear ef'1d play. Using the chart,
adjust reyerse idl~r g~ar end play to 0.1-0.2mm
(0.0039-0.0078 .inch).by installing a retaining' .
ring of,-n.ecessary thickne~s. .

. ..
REVERSE IDLER ~EAR RETAINING RINGS,

Part Number ' < -Thickness

ESTZ-7156-F 1.5mm (0.059 in.)

ESTZ-71*E ' 1.6mm (0.0629 in.)

ESTZ~7156-D ·}.7mm (0.0669 in.),.

EStZ-7156-C 1.S!1lm (0.070S in.)

ESTZ-7156-B l.9mm (0.0748 in.)

.CC8393-1A
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.'16-20-16 Transmissi()n~Manual Overdriv~Mazda M50D Five-Speed 16-20-16

SUBASSEMBLIES (C~ntinued)

Top Cove,r

Disassembly"

1. If necessary, remove dust boot and shift lever'
"from 'top ~ cover. Remove three dust cover
, ret,aining screws using a 4mm Allen wrenc~.

Remove dust cover.
~ • . •r .

NOTE: For re'ference'during assembly, notice that
grooves .in bushing align with slots ,in lower shift
lever pivot ball:. Notice that the notch in the' lower
shift 'lever face$ toward front of transmission. .

2. Position top cover assembly 'info Top Cover "
Holding Fixture T88T-7025~C I.o~ equival~nt.

3: Remove'backup lamp switch .from top cover.
. Remove backup..l.amp switch pin from groove in·

top cover. i.~;;"
/'

NOTE: Only o'ne type:"ot' ,backup 'lamp s'witch pin ,is .
used., ", -<' .'.' • ,": • c':-'

4. Using ·a 5/32-inch dr.ift pun~h, remove spr'ing
pins'retaining shift forks to $hift rails.<' .

.N9TE: Discard original spring pins.. '

SHIFT
RAIL

TOP COVER
HOLDING
FIXTURE

T88T-7025-C

C8376·1A

.. .;.,~.

5. I;~sure that fifthl reverse shift, raH IS' In fully' .
~ ~,forward position. Remove spring' pin from end

,of. fifth/revers~ rail.

6. Remove three rubber plugs blocking shift rod
service.'bores. ' ",'

CAUTION:~ertorm t~e .following ~hift rail
removal procedures With great care.: Cover the
lock ball bores and friction device and spring
seats with a clean cloth held firmly h," place
d~ring shift rail removal. Failure to firmly cover
lock ball bores and friction device can result in
comP9nent loss when the .ball/fric.tion device
and spring 10rcefully le~ve their "installed
positions'.

WARNING: WEAR- ,S"AFETY GLASSES WHILE
PERFORMING S'HIFT' RAIL RE,M,O:VA'L
PROCEDURE..

7. Remove. fifth/reverse shift rail from top cover
through service bore:' If necessary,; insert a
5/16-inch drift punch through spring pin bore
and gently rock 'shift rail from side to side:,while,

.m~~:~taining rearward'pres~ure .

DAVE GRAHAM INC. - 2012 
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16-20';'17· .Transmission~Manual Overdrive"';"Mazda'.·M~Oa Five-Speed 16-20-'17"

;-

SUB~~SEMBLIES(Continued)

8. Remove first/second shift rail from top cover
through service bore. If necessary, insert a
5/16-inch drift punch through spring pin bore
and gently rock shift rail from ·si.de to side while
main<taining, rearward pressure.

9. Remove third/fourth shi~t rail from top cover
,through. service bore. If necessary, insert adrift
punch through spring pin bore and gently rock
shift rail 'from side to ,side while maintaining
rearward pressur~. '," .

1O. Rem~~e fifth/reverse cam lockout pl,ate
retaining bolts 'u.sing ~ 1Omm. socket. Remove .
'fifthlreverse' cam Iqc~out plat~.

. '

". .' .'~

....-----93mm----~

" 5TH/ 3RDi4TH
REVERSE SPRING
SPRING 'AND

AND
DETENT DETENT

BALL', BALL

" .~. ~,

. -',:

Assemb.ly··

5TH/REVERSE:,
CAM LOCKOUT

PLATE RETAINING
BOL~ ".

5TH/REVERSE
..CAM LOCKOUT P-LATE

TOP COVER HOLDING
FI.xT;URE~J88T-7025-C .

SMALL
INTERLOCK

PIN •

1ST/2ND'
SPRING

AND
DETENT

BALL

.C8377-1A

C8394.~A

, .

1~ Position top . cover into' Top Cover Holding
Fixtur~ T88T-7025-C or equivalent.

'2.' Position fifth/rev'erse cam lockout plate to top·,
cover. Install fifth/reverse cam lockout plate
retaining.:bolts· and tighten to 8-1 O-N· m (6-7

. .ft-Ib)." '~ ' ..' ..

3. Positiqn: third'tfou·rthshi.ft rail into' top cover
through service bore. If necessary, insert a
5/ 16-inch 'drit~ punch through spril1g pin bore.

, and gently rock shift rail from side to side while
maintaining forward pressure. Engage third/

fourth' shift fork with shift rait Position detent
'balJ ,and, spring into top cover) spring seats.
Compress.the deten~ ball and spring assem~I.Y

, using'a suitable topl', and push, ~hift rail·.,into ." .
. positidrlover detent'ball. Position friction d~vice ;
and ~pring into' top cover 'spring seats .
CQ.mpress.friction device and spring assef!lbly
using. a. suitablE] tool,. ,and, pu.sh shift rail into
position over friction device. Install spring pins
r~tairiing shift rail to top cover. 'Install spring'

. retaining third/fourth shift fork to shift rajl.

) ,

. ~ '
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1·6-20-18 Transmission~Manual Overdrive--Mazda M59D Five-Speed

SUBASSEMBLIES (Continued) ... !-lI, •.
I' ,. I

.C'lean.i~g
~1. Wash aiL-parts, ,except ball b~arings and seals,

in a suitable cleaning solvent. Brush or scrape
all foreign matter from' the parts. Be·carefLiI not
to.damage ~ny parts with the scrap~r..00 'not·
clea,n, 'wash," or~oak. ,transmi~sion '''seals in
~.c·leaning 'solyent...Dry all parts with qorhpressed'
air'. . .' .. . '.

. ..

~eneral Inspection , "

1. Inspect transmission. case and hOl.Jsing .for
cracks, worn or damaged....·bor~s,· damaged
threads, or any other damage ·that co.uld affect

',. operatio~ Qf the transmission. Inspect .the
machined mating surfaces forbur~s, nicks' or
da·mage. '. '.

2: Inspect the front face .of,case for small nicks or
burrs that c.ould cause· mis~ligrim'ent of
transmission with flywhe~1 housin.g. Remove all.
s~all. nicks or burrs with a fine s~one. '. .

3. Inspect bell housing for 'cracks. M,ake';sure~'the
machined mating surfaces are .fre·e Jro~ burrs,
nicks, or any other damage.,' .

4. Check the condition of shift levers," forks, shift
rails and shafts~..

5. Inspect ball beadngs.Refer to Ball Bearing
Inspection. .

2. Rotate the bearings in a cleaning solvent until
all .lubricant. is removed. Hold the bearing
assembly to prevent it from rotating while drying
it with compressed air: ' . ".'

3. LLibricate the bearingsl·"wit~ '.·aj:;proved
tra.nsmis~ion lubricant· Wrap .them in. a clean,
lint-free cloth or pap~r, until feadyJor use.

.. ~..

Ball Bearirig Inspection
, .

. Bearing Raceways . , ,.

'1. Inner Ring Raceway-While holding outer ring
stationary, rotate inner ring at least three
reyolutions. Examine raceway of inner ring for
pits' or spalling. If pits or spall,ing-,are
unacceptable, replace the bearing .as!sembly.
L~ght particle indentation is acceptable.

2. Outer Ring RacewaY-While·.hoJding innerdng
~ stationary, rotate ·oute-r ring .v'at least three'

revolutions. Examine racewaY.. of-the 'outer ring
fro.m the same ~ide as the raceway of t~e inner

\ ring. ~f raceway i~ spalled or pitted, similar to
': ' that shown, replace the bearing assembly. Light
.~, particle-.inde~tation is accept~ble .

't' .

Position first/~econd shift·' rail into top cove'r
through service b(jre~lf' necessary, insert a
5/16-inc):l drift~ punch thro'ugh spring "'pin 'bore
and gently. rock shift ~ail.fr:om side to side while
maintaining forward pressure. Engage first/
second shift fork with shift rail. Position detent
bail an'q .spring ~'into .. ·top c0y~r. spring seats..
Compress th.~d.etent ·ball· and spring assembly ..

. ~sing.' a. sui.tqble tool "and push 'shift rail, intb
pos,ition over detent ball. Position triction deyice
and spring. into top c.overspring $eats.
Compress friction device and spring' assembly
using; a suitable, tool,- and push' shift· rai,1 into
position over friction device. Install spring pins
retaining shif.t rail, to~op cover. Install spring pin
~etaining first/secon,d ..s.hift f~rk to shift -rail. .. ,

Position. fifth/reverse shift.. r~il to' top cover"
through· service bor~:- If neces'sary, insert a
5/16-inch drift punch. th~o~gh spring pin bore .
and gently rock.. fror,n side to side ·while '
maifltaining r forward pressure... Engag~ fifth/.
reverse shift .fork with shift rail. Position.detent'.
ball ahd spring,. into spring seats. Compress the -;
dete")t b~1I. and spring,:~sing a suitable tool; and
push shift 'rail into position overdeten~ ball. ;
Install spring pins retaining shift' rail to top
cover. InstcHl, spring· pin retaining fifth/reverse
shift fqrk.to~ ~hiff rail.

6. Install'rubber plugs into service bores.
,~ . ~ .

7. Install interloc~ pins' into fir~t/second and third/
fourth-snif.t rails. Ensure. that. large and small

,.. interlock pins. are i.nstalled. into their original ,
positions.

N6t~': .I,mp'~oper in,~tallaji~~ ·of. interloqk pins '~iH
prevent activatign .of .neutral switchandl.or backup
I.amp, .?witch~ ,

8. ~Apply' sealant' to;b~bkwp 'lamp switch, and
neutral tswitch threads., Il'1sta~1 switches to top
cover and tighten ·to, 2'5-35 N· m (18-26 f.~.-Ib).

9. Position lower shift 'Iever and dust cover'
assembly to lop cover. install three' refa'ining

" ~crews' arid tiQhten to specification.

5.

4.

.CLEANiNG, AND IN'SPECTION

. ."."(
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16-20-19 Tra'nsmission~ManualOverdrive-Mazda M50D Five-Speed 16-20~19

CLEANING AND INSPECTION (Continued)

HEAVY PARTICLE INDENTATION AND
LIGHT ,SPALLlNG, UNACCEPTABLE.

Bearing External Surfaces
The bearing must be replaced if damage is found

in any of the following areas: . .

t.· Radial cracks on front and rear faces of outer or
inner .rihgs. '. .

2. '·Cracks .on outside diameter or' outer ring·
"(particularly around snap ring grC?ove). I

3. Deformation .or cracks in.ball cage (particularly
arol:Jnd rivets)'. .

Spin Test '.
. .

1. Lubricate_. bearing raceways 'with -a slight
amount of clean 'oil. Turn the bearing back and
forth slowly until raceways and balls are coated
with oil.

2. Hold bearing by inner ring in avertical po~ition.

Vertical movement between the inner and outer
rings in acceptable. Spin outer ring several
times by hand (do not use an air hos~). If
roughness or vibration is noticeable or the outer

. ring stops abruptly, the bearing should be,
cleaned again and lubricated. Roughness in a
bea~ing is usually caused by foreign particles in
the bearing, which comes from inside the
transmission case. If bearing is still rough after,
cleaning and relubricating three't.imes, it must
be replaced.

3. Hold bearing by the inner ring in a horiz6ht~1
position with' the. ,snap' -ring groove·' up. Spin
outer ring'several times by hand '(do nptuse an;
air hose). If bearing is still rough afterqlean'ing
and re-Iubricating .thr~e tim~s (ifno.t .d.9ne in
Step .2), i~.must ,be replaced. If 'b~ariri~f'passes
the visual' cinspection and. spin tests, '.it .can be
re-installed in transmission..

Gear Inspection

',Inspect the teeth of each gear. If exces~,vely

worn, broken or chipped, .replace· the gear'.>,,·
Excessive wear increases backlash, which results in
noise and unacceptable op'erating characteristi~s.

Output Shaft'lnspection ..

t. Check output shaft for run-out by mounting the
-shaft between V-blo~ks and, applying dial
indic,ator TOOL-4201-C' or equivalent to' several
places along shaft. The ,standard reading of the

, indicator for run-out should be less than
O.05mm (0.002 inch),..: If run-out exceeds
0.05mrTl (0.002 il1ch), replace'mainshaft.
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16-20-20 Transmissi~n-ManualOverdrive--Mazda M50D Five-Speed 16-20-20

CLEANING AND INSPECTION '(Continued)

2. Replace input ~haft if spines are damaged,. If
needle bearing surface in bore of bearing is
worn or rough, or if cone surface is damaged,
replace shaft.

5. Check .synchroniz~r ins~rts ,', (key.s), inn~r

surface of clutch sleeve~ and insert groove 6n
clutch hub for wear. .' '.

6: Check synchro'nizer insert spring ~o~ te~~ion. ,

DIAL INDICATOR
TOQL-420r-c

~ . UD

Cl0282-1A

C8656·1A

, Countershaf,t 'Inspectio'~ ,

Check cquntershaft gear :teeth 'and countershaft
splines for wear or damage. ·R~place countershaft if
bent, scored, or worn., ,', '

syn-chroni~er Mechanis~ Inspection
1. Insp~ct gear teeth on synchronizer ring. If there

is evidef1ce of chipping or excessively worn
teeth, replace with new parts.

2. Inspect synchroni'zer ring for wear. To check
the ,wear of synchronizer ring, fit synchronizer

,ring evenly to gear cone. Measure cle'arance
between side faces of synchronizer ring and
gear wit~ a .f,eeler gauge. If clearance is less
than 0.8mm (0.031 inch), replace synchronizer

" ring or ~ear-. '

NOTE:- First/second" third/fourth and ,fifth/reverse
synchronizer-to-gear clearance specification.s are
the same., ':
3. Inspect ,~ontact between inner surface of

synchronizer ring and cone surface of gear. To
inspect(.apply a ,thin coat of Prussian Blue or
equivah3nton cone surface of gear and fit in into
the ring.~ If the contact p,attern is poor, correct
this by. ,applying' compound and lapping
surfaces together.

4.' Make sure clutch sleeve slides easily onto
clutch hub.

Shif~ Fork/Clutch Hub ,Sleeve"lnspection, ,
Check the contact surfaces of the shift fork and

clutch hub sleeve for evidence of.,W;e'sr or'damage.
Measure from shift fork to the clutch hub' sleeve.
Clearance should not exceed 0.8mm (0.031 inch).

, C3437·1A
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16-20-21 Transmission-Manual Overdrive--Mazda M50D~Five-Speed 16-20·21

CLEANING AND INSPECTION (Continued)

CLUTCH HUB SLEEVE-TO-SHIi=T FORK CLEARANCE ('R2)

Standard Maximum

1st/2nd -,
0.1-0.4mm (0.003-0.015) .0.8mm (0.314 in.)

3rd/4th .
0.1-0.4mm (0.003-0.015 in.) 0.8mm (0.314 in.)

5th/Rev
0.1-0.4mni (0.003-0.015 in.) 0.8mm (0.314 in.)

CC8662-1C

Clutch Hub Inspection
1. Check operation of clutch hub sleeve installed

onto hub. '. .' .

2. Position clutch hub ~nd sleeve horizontally. Lift
the hub approximately three-quarters of the
way off the sleeve. Release the hub, and
observ'e, downward motion. Hub should slide
downward into sleeve ,on its own. It -should not
be necessary to push hub into sleeve. Service
as necessary.

~58-1A,

Extension Housing Inspect~.9n

Inspect the extension housing for cracks~ Ensure
that the machined mati'ng surfaces are free from
burrs, nicks, or any other damage.' If necessary,'
replace the oil seal after ~he extension housing has
been installed onto the transmission. .

NOTE: The extension housing re~r bushing ca~not
be serviced.. If it ~requires ~ervice, the extension
housi'1g'.must b,e replaced as a. unit. '

Speedometer Gears Inspection
Check the 'drive gear and driven gear, and the

driven gear shaft for wear. or damage. Check the 0
ring and oil seal for weakness or damage.

Transmission. ~' ·

Asse~,bly . .1 .'

,1. Position countershaft into transmission- case
through top opening.

~~
COUNTERSHAFT

ASSEMBLY

2. Position input shaft. into transmission case
through topopening'~ .

NOTE: Ensure that needle~roller'bearihg is installed
into input shaft. . ~ '; . -.. ~ . ,

. . .. ~" .. '\ . .. ..

INPUT
SHAFT'

ASSEMBLY·· .

;:' ..

. C8359-1A
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16-20-22 Transmis~ion~Ma~uaIOv.erdrive-MazdaM50D Five-Spe-ed 16-20-22

CLEANING AND INSPECTION (Continued)

3. Position output "Shaft assembly into
transmission case; Mate input and output shaft
assemblies by positioning them at an upward
angle and setting..th~m together.

NOTE: Ensure that fourth gear synchronizer ring is
installed at this time. -

OUTPUT
SHAFT

ASSEMBLY

4. _ Install output shaft center bearing outer race
using a 'brass drift.. Seat center bearing outer
races, maintaining bearing position illustrated.

C8358·1A

APPROXIMATELY 2mm 
(0.079 IN.)

TRANSMISSION
CASE WALL

TRANSMISSION
CASE WALL

OUTER
RACE

II
APPROXIMATELY' Omm

C8406·18

OUTPUT SHAFT CENTER
BEARING OUTER RACE

C8380·1A
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.16-20-23 Transmission-Manual' Overdrive-Mazda M50D Five-Speed . 16-20-23

CLEANI~G AND INSPECTION (Continued)

5. Install countershaft center bearing (not race).
NOTE: Ensure that center bearing outer races are
squarely positioned in bores.
6.' Position center bearfn'g cover to transmission

case with reference arrow pointing upward.
Install. arid tighten center bearing cover
retaining bolts' to 18-26 N· m (14-19 ft-Ib).

NOTE: Ensure that all center bearing·cover retaining
bolt heads'ar~ marked with an "8".

.7. Position tran~mission vertically (input shaft and
clutch housing facing upward). Ensure that
input shaft front bearing outer race is squarely
p~sitioned" irJ bore. If removed, install front
cover oil seal· using Front Cover Seal Installer
T77J-7025-G or equivalent. .p

CENTER BEARING COVER
RETAINING BOLTS (6) •

CENTER
BEARING

COVER

C83fi4.18

1!4ff-~~- FRONT COVER
OIL SEAL

..

C8412·1A
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16·20·24 Tr~nsri1ission-Ma.nualOverdriv~MazdaM50D Five·Spee~ . 16·20~24 .

CLEANING AND ,I~NSPECTION (Continued)

8. Install countershaft front bearing by hand.
NOTE: If any related parts (such as output ,shaft,
bearingr etc.) have been replaced, measure

, ." .. DEPTH MICROMETER~

D82L-4201-C

DiMENSION
B' ,

DIMENSION
o

dimensions A, S, C, and Das illustrated. After
measuring all dimensions, select bearing shim to
maintain end play within specified limi~,~. '

DIMENSiON., '_ ,
C I (~~-?\,

C83~-1A

• Dimension A: Height of input shaft bearing
outer race above transmission front bearing
cover mating surface.

• Dimension B: Depth of front cover outer race
bore (in'put shaft):

• Dimension C: ,Depth of countershaft front
bearing race (transmission case to .front
cover mating'surface).

• Dimension' D: Depth of front cover outer
race' bore (co~nte·rshaft).

~ Shim computation equations' ar.e as follow~:

.Dimension S - (Dimension A + shim
thickness) = 0.05 to 0.15mm (0.'002 to'

, . 0.006 inch) ,
Dimension C "+, '(Dimension' D '- shim
thickness)' = O~15' to:0.25mm (0.006 'to
0.010 inch)' ',,"~

SHIM SELECT CHART - M50D R2

-,

Part Number thickness (t):

E8TZ~7029-FA 1.4mm (0.0551 tn.) .

'. E8TZ-7029-GA : .1.5mm (0.0590 in.)
, ,

E8TZ-7029-Ha 1.6mm (0.0629 in.) , ,

E8TZ-7029-Ja 1.7mm (0.0669 in'.)

E8TZ-7029-5 1.8mm (0.0708 in.)

E8TZ-7029-T 1.9mm (0.0~48 in.)

E8TZ-7029-U 2.0mm (0.0787 in.)

E8TZ-7029.V 2.1 mm (0.0826 in.)'

E8TZ-702~W 2.2mm (0.0866 in.)

E8TZ-7029-X 2.3mm (0.0905 in.)

E8TZ-7029-Y 2.4mm (0.0944 in.)

E8TZ-7029-Z 2.5mm (0.0984 in.)

E8TZ-7029-AA 2.6mm (0.1023 in.)

E8TZ-7029-BA 2.7mm (0.1062 in.)

E8TZ-7029-CA 2.8mm (0.1102 in.)
. ,

E8TZ-7029-DA 2.9mm (0.1141 in.) '~ .

E8TZ-7029-EA ~.Omm (0.ll8~ in.)

INSTALL SHIM
THIS SIDE OUT

89.7m'm
(3.531 in.)

76mm
(2.99 in.)

SHIM

CC8395·2A, '"
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. 16-20-25 Transmission-Manual· Overdrive-Mazda .M50D Five·Spee~ 16-20-25

CLEANING AND INSPECTION (Continued)

~.·r
--r--

49mm
(1.929 in.)

57mm
(2.244 in.)

SPACER SELECT CHART -.MSOD-R2

Part Number 'n;ickness. (t)

E8TZ-7C434-K 3.1mm (O.122.in.)

E8TZ-7C434-L : 3.2mm (0.125 in.)'

E8TZ-7C434-M 3.3mm (0.129 in.)

E8TZ-7C434-N 3.4mm (0.133 in.)

E8TZ-7C434-P 3.5mm (0.137 in.) ,

E8TZ-7C434-R' . . 3.6mm (0.141 in)

E8TZ-7C434-S· 1 3.7mm (0.145 in.)

E8TZ-7C434-T .3.0mm (0.118.1 in.)

. CC8396-2A

9. Remove any sealant residue remaining on
matiflg "surfaces of -transmission and' front·
cover.

. . NOTE:"To prevent damage to oil seal lip during
,as~embly, tape, t,he input sh~ft splin~s ·along their
·entire' length. . .
'10. Apply a thin coat of oil to front cover oil seal lip:

--,Position bearing s,him and baffle plate into front
.cover (install shim with ·groove showing). Install
spacer to tr'ans.mission case countershaft front
~bearing bore.

NOTE: If necessary, apply a sufficient quantity of
grease to shim, bearing cover arid oil baffle to retain
them in. position during assembly.
11. Apply a 1/e~inch bead of Silicone Rubber.,

D6·AZ -1 9562- SA. (ES E- M4G 195-A) or
equivalent to front ~cover and front cover
retaining' bolf threads.. Install front bearing
'cover to transmission case. Install and tighten
front bearing cover retaining bolts to 16-22 N°· m
(12-16 ft-Ib). t.. '

NOTE: Ensure that front bearing cqver retaining bolt
heads are marked with a "6"'.'

'oil
BAFFLE

FRONT
COVER

C8356-1A
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, 16~20-26 Transmission-Manual 'Overdrive-Mazda, M50D Fi~e-Speed 16-20-26

CLEANING AND INSPECTION (Continued)

12. Position transmission horizontally in holding
fixture. Assemble the following parts \ in the
order listed. .

.' Ball
• Fifth,ge~~ sl~eve

~..

NOTE: Install fifth gear sleeve ·:.using nut, Shaft
Adapter-Replacing, T75L-70~5-L,. Adapter -T88T
7925-J2, and Remoyer/Replacer Tube .T75L-7025-
B.,pr ,equivalents.: - .- '," " ' . .

.REAR ~OUSING

12. SYNCHRONIZER RING - REVERSE
13. THRUST WASHER
14. SPLIT WASHER (2 PCS)
15. FIXING BOLT - SHIFT ROD
16. SHIFT RAIUFORKlHUB/SLEEVE

ASSEMBLY -
17. LOCK BALL (STEEL)

SHIFT RAIL
18. SPRING - SHIFT RAIL
19. SYNCHRONIZER RING'~ 5TH GEAR

.20. 5TH GEAR - OUTPUT SHAFT

. \

DIRECTION OF CLUTCH HUB
., AND-SLEEVE ASSEMBLY

SHORT NARROW TALLY SHORT

I "I' MARK

WIDE.
l
~,j

F R

21. 5TH GEAR - COUNTERSHAFT
22. NEEDLE BEARING - 5TH GEAR
23. SLEEVE - 5TH GEAR
24. BALL
25. CENTER BEARING COVER
26. 5TH/REVERSE COUNTER LEVER

LOCKPLATE RETAINING BOL~ .

C10280-2A
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16-20-27 Tran·smission---Manual Ove'rdrive~MazdaM50D Five-Speed 1~-20·27

CLEANING AND INSPECTION (C~ntinued)

13.

14.

i

Install fifth gear needle' bearing onto ·fifth: gear'
(countershaft).... ". " " ",

Install fifth gear onto' output shaft using Gear
Installing Spacer T88T-7025-F, Gear Installing
.Spacer T88T-7025-G, Shaft Adapter T75L-.
7025-P, _Shaft Adapter Screw T75L-7025-K,
Remover/Replacer Tube T75L-7025'..B (4 x 2
models· only), or Remover/Replacer Tube
T85T-7025..A (4, x 4' models only) nut, and
washer, or equivalents. Ensure that long flange", .'
on fifth gear faces forward.

NOTE (4 x 2 models): To install fifth gear'assembly,
perform the process in two step's: First, install Gear
Installing Spacer ,T88T-7025-F., When' tool bottoms,
add Gear Installing Spacer T88T-7025-G, ~nd press
fifth gear assembly the ~est of the~ay iflto position.
NOTE (4 x 4: -models): Installation of. fifth gear
assembly is similar to 4 x 2 installation except that
Remover/Replacer Tube T85T..7025-A and TOO

; Bearing Remover/Replacer Adapter T84T..7025-A
' .. are used~· .;',.

I ~ .
I WASHER

[
.• ..' SHAFT-ADAPTER __--,-__...~~IIQI'-A-,........ I~~~UT.·
pqB~25_P \. ~ nmWtllllllllllrniII I ~h

GEAR INSTALLING GEAR INSTAL~ING SHAFT ADAPTER REMOVER/REPLACER
SPACER . SPACER SCREW TUBE

T88T-7d25~G T88T-7025-F T75L-7025-K T75L-7025-8
(10 1/2 INCRES'LONG)

,C8665·2C

15. Po'sition counter lever assembly to
transmission and install thrust .washer and
retaining ring. Apply sealant to, counter lever
Jixingbolt threads. Install cO.unter lever fixing
bolt and tighten to 8-10 N· m (6-7 ft-Ib).

16. ' If removed, position fifth/reverse shift fork and
s~ift rail to top cover. Insert fifth/reverse shift

I rail through top cover bore and fifth/reverse
shift fork. Install spring and detent ball to lower
part of rod.

, 5TH/REVERSE
SHIFT FORK

..
5TH:'REVERSE
SHIFT RAIL

C8386-1A

17. Assemble the fifth/reverse synchronizer hub,
sleeve, and fifth -gear synchronizer ring to fifth/
reverse shift fork and rod assembly.

NOTE: Install the longer flange (on the fifth/reverse
hub, sleeve, and synchronizer assembly) towardthe
front of transmission. The reference mark on

.synchronizer sleeve' must be installed toward
reverse gear side.

CLUTCH
HUB

5TH GEAR
SIDE'

C8387·1A
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16-20~28 . Transmission--Manual Over~rive~MazdaM50D Fiv~..Speed

CLEANING AND INSPECTION (Continued)

18. Install" fifth/rever.se shift fork. and .,- shift rail
assembly (including fif'th/reverse .synchr.onizer
hub, sleeve, and fifth·gear synchronizer ring) to

. countershaft. Mate shift fork ga~e' to . fifth/
reverse counter lever end. Install fifth/reverse
for~ :an'd' shift rail assembly with threaded fixing
bolt ·,bores;·' (in' rail and transmission: case)
aligned w!th e,ach other. . .' ......

NOTE: For ease. of ,assembly, position the' fifth/
reverse shift fork into the'rearmost of the ·three
detent posftions (rearmost.. from threaded bore).
Return shift fork to neutral gear po~jtion after'
installation. - I . I ,

.. '

a. Apply sealant to fifth/reverse: shift rai,l fixing
bolt threads. Install fifth/reverse shift rail
fixing bolt to transmission, .case. ,Tighten
fifth/reverse' shift rail ·fixing .. bolt to' 20-30
N· m (16-22, ft-Ib)."· '"

r COUNTER LEVER ASSEMBLY ,
FIXING BO~T LOCATION

{ ..... 'C8418-1A

20. Install split' was.her _. and, thrus~ :washer onto.. ,
countershaft.

NOTE: If clutch hub an~/or counter· revers~ gear'
have been replaced, new split washers ,must .be
selected to maintain end play within specified limits.
Measure end play using a feeler gauge. Select
replacement split washers ,using the chart. Ensure
that split washers 'are a matched set of identical'
thickness.

19. Apply sealant to oil passage retaining bolt.
Posit,ion oil passage to transmission case and
install retaining bolt. Tighten o.il passage
retaining bolt to 8-9 N· m (6-7 ft-Ib).

SPUT COUNTERSHAFT
WASHER

SPLIT WASHER SELECT CHART

C8388·1A

C6721·1A

Part Number ' , Thickne~s ,.

E8TZ-7R482-A . 3.0mm (9.1'18 in.)

E8TZ-7R482-B 3.1mm (0.122 in.) . . .

EBTZ-7R482-C '3.2mm (0.125 in.)

E8TZ-7R482-D 3.3mm (0.129 in.)

E8TZ-7R482-E 3.4mm (0.133 in.)

to Be Determined 3.05mm -(0.120 in.)

To Be Determined 3.15mm (0.124 in.)

To Be Determined 3.25mm -(0.127 in.)

To. Be Determined ' .3.35mm ,(0.1 ~1 in.)

C~10284:'1A

.:' ......... :: ...
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16-20-29 .. ~ , Trans~.i:ssio~-Ma.n~al Overdrive~Mazda ~501?'~Five-Speed 16-20-29'

CLEANING AND INSPECTION (Continued)

2,1.' Install reverse synchronizer'ring and' needl~'
bearings into counter reverse, gear. Install
counter rev.erse gear and needle bearings onto.
'CQuntershaft 'as an assembly.. Instal.l thr.usf
washer to countE?rshaft. ',' . .

22: Press thrust,washer forward (by hand) against
" shoulder on' countershaft. Maintain' forward

pressure against thrust washer and insert feeler
gauge between thrust washer and counter

. reverse gear. Using the chart, determine
correct thrust washer to obtain specified end
play. Counter reve~se gear end play: 0.25
0.35mm (0.009-0.013 inch).

FEELER
GAUGE .'

- 'COUNTERSHAFT_

THRUST WASHER SELECT CHART

, OUTPUT
SMAET

C8390-1A

24. lnsfal1, reverse idler, gear as·sembiy. Appiy
sealant to reverse idler gear fixing bolt threads.

'Inst?lll ~nd tighten fixing bolt to 79':116 N· m (58-
86 'fr·lb). . : .',

25. Drive..~leev~· and reverse gear_~ssembly,onto
output. shaft using Gear: Install.ing Spacer T88T
1025-G, Shaft Ad&pter T7·5L-7025-P, Shaft
Ad~pter Screw T'75L-7,025-K, ~emover/
Replacer Tut?e T75L..7025-B· (4' x 2" models
only), Remover/Replacer Tube' T85T-7025-A

. (4 x· 4 . models 'only), 'nut, arid washer,~ or
equivaleri~s. ' '

NOTE: Install reverse gear with longer.flange facing
rearwa~Q. "" ') ., '. ,

26. Install output' shaft r.ear bearing usin,g Gear
Installing Spacer T88T-7025..;G, Shaft Adapter
T75L-7025-P, Shaft Adapter Screw T75L
7025-K, ~emov~r/Replacer Tube T75L-7025-B
(4 x.2 models 9nly),. or Remover/Replacer Tube
T85T-7025-A (4' x 4 models only), nut, and
washer, or equivalents.

27. Remove ternp~rary sp~~er from count~~shaft.

28. Install countershaft rear bearing by harid.

,NOTE: Tightening .~haf~ locknuts without fully
. seating bearing 'can cause, damage to output shaft
threads.

29. Lock transmission into' first and third gears.
Install new output _and countershaft locknuts
hand tight. Tighten 'output shaft locknut to 216
274 N· m (160-200 ft-Ib). Tighten countershaft
locknut to 128,-196 N· m (94~144 ft-Ib)..

NOTE: Always install new output (ind countershaft
locknuts when assembling transmission. Locknuts '
unstaked'during disassembly cannot be reused.

30. Stake (tightened) locknuts to bottom of shaft
groove using' Countershaft Locknut Staking
Toql T77J~7025-F or equivalent. -

..
COUNTERSHAFT LOCKNUT
. STAKING TOOL '

T77J-7025-F

Part Number Thickness

E8TZ-7C340-A 7.45mm (0.293 in.)

E8TZ-7C340-B 7.6~mm .(0.30 I 'j!".)

E8TZ-7C340-D '., 7.35mm (0.289 in.)

E8TZ-7C340-E .. 7.55mm (0.297, in.) ,

E8TZ-7C340-F
,.

7.75mm (0.305 in.)

CC10285-1A

'"

23.' Temporarily instalra suitable spacer (inner bore
larger than 21 mm, outer bore smaller than
36mm, 15-20mm 0/A length) in' place. 'of'
c':o un te rs haft beari n g. Loo se Iyin sta II

.90untershaft locknut to retain components.

NQTE:' Installation of a suitable spacer prevents
thrust- washer. ar)d split washers from slipping off
shaft, and avoids interference with reverse idler

. gears.

OUTPUT __~
SHAFT

COUNTERSHAFT
LOCKNUT - C8391-1A
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16-20-30 Transmission-Manual Overdrive-Mazda M50D Five-Speed 16-20·30 '

CLEANING AND INSPECTION (Co~tinued)

NOTE: Do not apply sealant to top cover or
transmission case mating sur:tac~s. If necessary,
apply a small quantity of grease to sealing .gasket to
retain gasket in position during assembly.

36.. Install transmission drain plug and tighten to',"
40-58 N· m (29-43 ft-I~).

37. If-removed, install rear oil seal into"extension
housing using Extension Housing -. Seal
Replacer. T61 ~-7657-A O( equivalent. Ensure
that oil seal drain hole faces downward.

C8392-1A

REAR
OIL
SEAL

,.VIEWA
, ,

, DRAIN
H0LE

EXTENSION HOUSING
SEAL REPLACER

T61L-7657-A MAIN VIEW

SPEEDOMETER
DRIVE GEAR,

31. Install speedometer drive gear and steel ball to
output shaft. 'Install snap 'ring' retaining
speedom~terdrive, 'gear to 'output shaft (4 x 2
m,odels ~~Iy)~ ,', , ,,- ' ,

,NOTE: The speedometer drive gear corit~ins three
.detents into which the' steel drive ball can be
installed. The steel"drive ball can 'be installed into
~any of th¢,; thre¢ qetents. . . .

NOTE: Depending upon application, one of two
different spe~dometer drive ge~rs may be. installed.
,They' are color coded (green, and. white). When,
'installing a speedometer drive gear, ensLire that'
,replacement gear is the same color as original.
Sp~edoi11eter drive gear part numbers and
;corresponding colo~s are' as fo~lows:

,~ , White '(Natural)-E8TZ-17285-B

~ Green'~E8TZ-17285-C

C6722-1A

32. Remove any sealant residue from mating
surfaces of transmission case and extension
housing. Apply,. a 1/8-inch bead of Silicone
Rubber D6AZ-19562-BA' (ESB-M4G92-A or
ESE-M4G195-A) or equivalent to transmission
case.

NOTE: Extension housing bushing cannot be
serviced. If bushing requires service, extension

. housing must be replaced as a unit.
33. Position 'extension housing to transr:nission to

case, and install extension housing retaining
bolts. Tighten bolts to 32-46 N· m (24-34 ft-Ib).

34. -Place sync~ronizers into ne,utral gear position.
Ensure that shift forks on top cover assembly
are in neutral gear PC?sition. .

35. Position top cover to transmission case, and
carefully engage shift forks with synchronizers.
Apply sealant to the two rearmost top cover
retaining bolts, and install them into top cover
rear retaining bolt locations. Install remaining
top cover retaining bolts (no sealant). Tighten
top cover retaining bolts to 16-22 N·,m (12-16
ft-Ib).

38. Fill transmission' 'with specified: quantity' of
Motorcraft MERCON® Multi-Purpo'se
Automatic Transmission Fluid XT-2-QDX or
DDX, E4AZ-19-582-B (ESP-M2C t66-H)
·transmission fluid.

OIL
FILL
PORT

__-t----r-----:~---~FILLER
, PLUG

TRANSMISSION
CASE

C8651-1A
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16-20-31 Tran~mission.~ManualOv.erdrive-Mazda M5.00 Five-Speed 16~~O-3·1

SPECIFICATIONS·

FIVE·SPEED MANUAL OVERDRIVE TRANSMISSION - GEAR RATIOS APPROXIMATE LUBRICANT RERLL CAPACtTv·:· ",

CC840G-1B

*Motorcraft MERCON~ Multi-Purpose Automatic Transmission Fluid, XT~2
COX or OOX, E4AZ-19582-B (ESP-M2Cl66~H) or equivalent. CC8409-1C

Transmission U.S. Pints Imperial Pints Uters

FIVe-Speed Manual.
Overdrive Transmission
MERCON~ or Equivalent* ,7.0 . 3.55

. -.

. Tolerance

Component ;
~

Inches Millirrieter~' .

3rd/4th Clutch Hub Play 0.00.0.0019 O.OO~O:O~mni

Reverse Idler Gear End Play' 0:0039-0.0078 0.1~0.2rnm

5th/Rev. Hub End PI~y 0.00.0.0019 0.00-0.05mm

Counter Reverse Gear 0.0098-0.0138 0.25-0.35'

FIVE-SPEED MANUAL OVERDRIVE tRANSMISSIoN .ASSEMBLY .... ;.
STANDARDS .

CC8403-1B

"
Tol~rance

Component· Inches Millimeters

Mainshaft Runout Not to Exceed O.OO~· 0.05

Shift Fork to Clutch Sleeve Not" to Exceed 0.8

.Synchronizer Ring to Conical Face of Gear : 0.059 1.5

FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION
INSPECTION STANDARDS

FIRST ' 3.90

SECOND 2.25

"THIRD " 1.50 _.

FOURTH 1.00

FIFTH' .80.

REVERSE 3.39

CC8399-1A

TORQUE SPECIFICATIONS

Description. : ·N·m ft·lb

Output Shaft Locknut 216-274 160-203

'. Countershaft Locknut 128-196 94-144
, .

Extension Housing R~taining Bolts 32-46 24-34

Reverse Idler Shaft Fixing Bol~ . 79-117 58-86

Center Bearing Cover 18-26 14-19

Front Bearing Cover 16-22 12-17

Fifth/Reverse Cam Lockout Plate 8-10 6-7

Dust Boot 8-11 6-8

Top Cover 16-22 12-16

Filler Plug 40-58 29-43

Front Oil Passage /. 8-10 6-8

Counter Lever Shaft Fixing Bolt 37-51 27-37

Rock Plate
"

8-10 6-7

Drain Plug 40-58 ' 29-43

Backup Lamp Switch 24-35 17-26

Neutral Switch~ (If Equipped) 24-35 17-26

Rear Oil Passage (Extension Housing) .. 7-9 5-7

5th/Reverse Shift Rail Fixing Bolt 21-30 16-22

.. ~;

CC10286·1A
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16-20-3'2 Transmission~Manual'Ov.erdriv,e-M~zda M50D;:Five-Speed , 16-20';'32~,

, ,

SPECIAL SERVICE TOOLS
,. ', ... '01!

Number Description Numbe~ i " ,t)escription
"

TI4p·n248-A Extension Housing Seal Remover T71 P-4621-B Bearing Cone Remover

T77J.7025·F Co~ntershaft Locknut Staking To~1 .D84L-j 123-1' ~aring Spl!tter .-

T88T-7025-A Mainshaft Locknut Wrench TSST-7025-C Top Cover Holdi~g Fixture

TnJ·7025·8 Remover/Replacer Tube . ' D84l-7000-B Roll Pin, Punch' Set .'
...

...•
T75L-7025-B Remover/Replacer ~ube TS~T-7925-F , Gear Installing Spacer ..
T84T-7025-B TOO Forcing. Screw

"

!88T-702~-G Gear,lnstalling Spacer.. .,..... \J ......

T77J.7025-H Bearing Puller , ~ . ~ .. ,. T75~·7025-P Shaft Adapter· , .. ,

" -: "

,,' T17j·7025-J Puller Ring : " T75L-7025-K Shaft Adapter Screw ' .

,T75L·7025-G Bearing Collet Sleeve For 3.~ InchB~aring Collets T6.1L-7657-A "Extension Housing Seal Replacer
' .

T85T-7025·A Remover/Repl~cer,~ Tube '"
"

TOpL-4201-C Dial Indicator
, "

.. T84T'-7025-A TOO Bearing Remover/Replacer 'Adapter',- T77J-7025-G Front Cover Seal.lnstaUer
"., , ' ' .

.T88T-7061-A ' Gear Removal COllet
' ,

T75l-7025-L ' Shaft Adapter - Replacing .}.

T88T-7120-A
''"1'' ,

Bearing R~ce PUII~~ T88T·7025·J2 Adapter
.'

TSOT·lao-A Slide Hammer T88T-7025-J Countershaft 'Fifth Gear Sleeve Puller

T53T-4621·B Bearing Replacer . T88T-7025-J1 Gear Removal Collets
,.

of' ~,

.' T88T~7025-B Bearing Cone Replacer D82L-420t-C Depth Mic~ometer

'T75L-1165-B Bearing Plate
" ,

. ,.; :

It· '

CC8410·2B

I
IDescription .

'ROTUNDA EQUIP'MENT

'-

.-," ~ .'
, ' .~ . /

'. : -.. ~- 'Y

• I •

• • 6 ••~.- ..

I.
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.. 16~23~1,'

. ,,:,'. ~

'Transmlssion; Manual-BC?rg·Warn~r,T"18 Four~Speed

.SECT·IO~.1~-23 . Tran.smissJon, .M.an,ual~Borg~Wa~nE!·r
',.' ;T~'1 ~ .. Fo.u:r-Speed-. '",."

'. ~

5UBJEC.t. . .PAG~ SUBJ~.CT. .' . '. -' . .~ .~~~E
, ~ - " - . ," .' \' ,~.', .' '.' . ;'. '.' , . (:.:- ' , . . " ,;. . ~.

DES~RIPTlqN. : .. ~'; -.~ ~ ~ .'~~ : .~.' ~ ..... '! ~ : ~'-." • .; •••• ';,; 16-2~-1 , . REMOVAL AND~ INSTAlL~TION ,', ~ .."~ ;
DIAGNOSlS' AND TESTING . ;:...•• ~ ...•...•.... 16-23-1' '. Crossmember ~ . ~ ..•......... ~ ., .. 16-23-4, .
DISASSEMBLY,AND ASSEMBLY,':' ..' F-15O-F-250 (4X2) ., ...•.:. -.•'it·~.: <:16-23-1~

Sub-Assemblies - ' ~ .. ~ ~ ·.. :,t6-23-a ~··i=~150':"'F-250 and Bronco '•....-~ It. 16·23-4~

Counter,shaft G,e~~, ~ .- '.. ;. , ~ .. ~ ·~6:"23-9 . " Shift·.~~yer~ ' ,...•.. '~ '~' : '.. '.. ~ .••<.. 16-23-4'.
Gear Shi,t ttousing~ . ' ' .. ,.~; ~ , 16-23-9 . . Transmission .". '.. ~.: ' ':'...............•. 16-23-1- '
Outpu.tSha'~ , ~'. ,.. ~ ~ .~ .~ ,.. : .' .. ~". . . . •.. ..• ~ 6-~3~8 SPECIAL SERVICE, TOOLS .. -: ~ , :'16-23-13'
Reverse Idler Gear ' ~ .' 16-23~9 SPEClfIC~tIO~S' .j ~ 1·~•• ;, ".' •• ;: '.'~": ~ ••• '•• :."•• '.;16-23-,12

: Transmission .. -.. ':' '. ~ ~ .. ~'. ~:.,; ~:. ~: 16-23-5', VEHIC,LE- APPLICATION, .~ ~.-.~'! .,.:.: :: 1~~23-1.-

YEHICJ-E 'APPLICATION .. ". .
. Applies~. to,: F..150~F":250 '(4x2r '(4x'4) ,and 'Bronco'

Vehicles.

DESCRIPTION
. : The four-speed Model T-18 transmission, (Fig. 1), is '

equipped w,ith .a center, floor-mounted gear shift lever.

The first' and .rev~rse gears are spur gears and the
second, third an'd, fourth speed gears are helical cut and '
ar~ synchro~ized .for, ease i~ shifting:

'The input~~haft is supported by a ball bearing' (Fig. 2), :',
which is ," pr'essea onto the' shaft and into the"
transmission- C?ase., ' ,

. The front end-of the output shaft is supported by a
pilot bearing installeq iQ the input shaft. The rear end of .
the output shaftJs supported ,by a,pall bearing which is
pressed onto the shaft and into the transmission case..
The bearing and. shaft are retained in the case by a ,.
snap ring. The rear oil seal, speedbm~ter gear, and rear
bushing are contained in the extension Housing, which
is bolted to the rear of the case ori F-150-:-F-250 (4x2) .
only.

DIAGNOSIS AND TESTING
Refer to Section .16-10, ..Transmission-Manual--:"

General Servica, for Diagnosis and Testing Procedures.

REMOVAL AND INSTALLATION

Transmission

F-150-F-250 (4X2)

Removal
- . .

1. . Remove the floor mat, the body floor pan cover,
the gearshift'lever shift ball ar'1d boot as an
assembly., Remove the isol~tor pad. '

2. '. Raise the, vehicle and.. position safety st8:nds.
Position a ·transmission jack such as Rotunda, 066~
00017, or equivalent under the transmission, and
disconnec-t .the I speedometer cable.

3. Disconnec't the baCk-up lamp s,~itch I~cated at the
rear of the g,ear ~.~ift housing cover (Fig. 1).

,-

4. Disconnect the -driveshaft ,or couplirjg -.shaft":~ and~
, Glutch'linkage', from the tran~mission and wire i~ to ,

one side:, . . - , .' . '. . .

.5.' Remoy~:th"e transrn:i~si(m~ttaching bolt~. '.. .
'6. 'Move the· transmission to the rear until, the input'

shaft clears the cl·utch housing. ·Lower th.e·:
tran~~is~ibn. . ·

Installatio.n

1., .~Ia.ce~·the' tr~n'smission' bn~ a transmission 'ja~k;'
install g~ide studs in the. clutch housing and raise
.the .transmis~ion ~ntil. the Jnput .sha1·~ 'splif'1~S ar~··
aligned with the clutch disc splines. The clutch
release ·bearing, and hub ·must be properly',.
~ositioned in the· rel~ase lever fork. . .

2. Slide' the ,transmission forw~rd on the guide ~tuds. '
until it is.in position· on th~ clutch housing. Install
the attaching bolts and tighten them to 48-67 N· m
(35-50 ft-Ib). Remove the guide. studs and install.
the two lower'. attaching b~lts. . " '

3. Connect. the spe~dometer' cable and driven gear
and ~Iut,ch lirikage.

4. Install the .bolts attaching the front 'U-joint of the
coupling ~haft to the transmission output shaft
flange. Tighten the bolts and nuts to specifications·

. as listed "in the specifications of Section 15-60,
~riveshaft-Single Type U-Joint. .

5. Connect the. baCk-up lamp switch.
, '. ' J, '

6. Install the shift lever, boot and 'shift ball as an
assembly and lubricate the spherical ball seat with
Long-Life Lubricant' C1 AZ-19590 .. BA (~SA
M1C75-B) or ~quivalent.

7. I'nstall" the isolator pad·. 'Ins'tall ttie floor pan .coyer·,
and floor mat. .

Transmission
(

.F-150-F:'25~O (4X4) BRONCO'

Removal

1. OPElri door and' cover. seat. '

2. Remove .the four 'screws holding the flc;>or mat.,

. " DAVE GRAHAM INC. - 2012 
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FIG~'1 Sorg;'W~rn'er T-18 Fou:r~Speed 'Transmission"
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VEHICLE
i1DENTIFICAnON
"NUMBER 'STAMPED

. IN THIS AREA

SHIFT
BALL
7213

,.J
,., (j?~ "', ..';

~RiOR~OJNS.T~LLAnONOF~E SHIFT BAll,U,~TEM3; 'MUST BE';t\T'ROOM TEMPERATURE
, . AND 'MAY BE' WARMED TO, 6O°-8~C (.140o-180°F)

AS AN~'ASSEMBLY AID ·

'~F-150 - F-250 (4x4) BRONCO
,MAIN VIEW

BOLT
, .:# "57661

" 48-67 N·m
(35-50 FT-LB)

,'.

J ...

, ' SPEEDOMETER GEAR AND CLIP USED ON
',. 4x20NLY ASSEMBLE CLIP TO GEAR WITH

TABS.oN. 8AC~';SIDE Of, ,CUP TOWARD '
TEETH 0N SPEEDOMETER GEAR .
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NUMBER STAMPED IN
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" PRIOR TO INSTALLATION ,.:
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16~23-3 ..~ransmission, :Manual-Borg-Warner T-18 .Four-Speed 1·6-.23-3

STEEL BALL

SNAP RING
C1089-2U

BLOCKING
RING

SNAP /RING

'\

BEARING RETAINER

- NEEDLE
BEARINGS,

:'-" SLEEVE
',:. S,PACER '.. '. "1 RING '

,1/ REVERSE IDLE SHAFT '

THIRD SPEED" • ~COUNTERSHAFT
GEAR,' .',

j .BLO~KINGIRING

NEEDLE -,
BEARING '. LOCKWASHE~

>THRUST~ .
~----li~\'~" \'"WASH~R .' 'LOCKP..,LATe

SPAC~RS-

. BOLT', .
. ..~ ." .... ' "

FIRST AND
SECOND SPEED
SYNCHRONIZER

ASSEMBLY, - "@. '.

SHAFT
PLATES

7164

SPEEDOMETER
D~'YE GEAR

SNAP
RING

I 7150

I

SNAP RING
" 7161

I

I

I .
'J

.~ :':'.'.'"
. ~

FIG. ~2.Typical Warner Four-Speed Tran~mission
v'f

,. '.

3.; Remove the eleven screws' ho'lding the-,'access 14. Re~<?ve the eight Polts:tbat·-hold the-rear.support
cover to the' floor pan. Place the $hift ~ev~rio the bracket to the transmiSsion':'~· . ':-' " ':
reverse, positionandrembv,e't~e cover.' . . . '~5. Position a transmissi,o~\ jack under the

4. Remove the insulator and dust cover. , ,.:'" transmission and -remove ,th~ rear s~pport bracket
, '. f:'. and brace. ~ . , ',' ~, . - .

. .5. Remove the' tr'ansfer case shift lever, shift ball and ~:,
boot as an as.sembly. . < '16.. Remove the four bolts that hold the· transmission ,to

. the bell .housing. - ..
.6. Remoye transmission shift lever, shift ball 'and boot' '.~.

as an.asserTlbly~, ' .' 17. Remov~ the transmissi,on frqm th~ vehicle..
. . ..

7. Raise the vehicle on a hoist. ' Installation

8.' 'Remove the drain plug and drain the transmission.-, 1. Place the transmission on a transmission jack and
install it in the.vehicle installing two guide studs in

9. Disconnecf the rear driveshaf~ from the transfer ttle' bell housing top holes, to guide. the
, case and '~ire it out of the way.: transmission into position.,

10. Disconnect the front' driveshaft from the-: transfer- ~ '~. Install the two. lower bolts. Remqve the. guide st~ds
case and wire it out o'f the way. and install the upper bolts. .

11'. Remove the· shift link from: transfer. case. 3. : ~ Place the rear support bracket.. in 'position' and
12. Remove the speedometer cable from the transfer" " ins~all the eigh~ retai~ing bolts.

case. . 4. .lnstaU .the two· bolts at the rear. support insulator
'~13. Position a. transmission jack under the transfer br~cket.~. Remove the. ~ransmission -jack~ .. ..

case. Remove. ~he' six bolts,holding the transfer - 5.· . Pqsition the transfer· c~se on 't~e transmission ,jack
case to the transmission and lower the transfer and install the six retaining bolts and gasket.
case from the vehicle. . Position the' transfer case on th~ t.ransmission and
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16-23-4 ,Transmission, --Manual~Borg-Warner T-18 Four-Speed :16-23-4

tighte,li " the bolts, as listed ,in the' 'appropriate
transfer case section.

6. Install the 'transfer case shift link.

;' 7. Position and install the speedometer cable.

8. Remove ~ire' and' connect front driveshaft."

9. Remove wire and connect rear driveshaft.. '

10. Fill transfer' case' with MERCON® Multi..Purpose
Automatic Transmission Fluid XT..2..QDX or ..DDX
,E4AZ~ 19582-8(ESP-M2C166..H) 'or equivalent and
fill the' manual transmission' with' Standard
Transmission Lubricant (SAE 80W), D8DZ..
19C547..A (ESP-M2C83-C) lubricant or equivalent.

'1'1. Lower vehicle.

12. Remove fabricated dirt shield and prepare gasket
area.

,13.' Po'sitiori gasket ~nd shift cover.'

,14. Install tWo pilot bolts, then install remaining shift
cove~ r~taining bolts.' _ '

15. Install transfer case shift lever, shift ball and boot
as an assembly and transmiss~on shift lever, shift
ball and boc;>t as, ~n ~ssembly..

16. Install dust 'cover' ·and insulator.

.17. Install access cover to floor pan screws.

18. Install the four, floor mat screws~

19. "Install the, four boot. area· screws.

,Crossmember

F-150-F-250 and Bronco
Refer to Figs. ,3., and 4. ,

MAIN VIEW

VIEW y ",

C9fi4.1A

FIG. 3 Crossme~ber, Installation-F-1S0-F-250 (4x2)

Removal
,1. Raise vehicle on hoist.
,2. Remov~ skid plate, if so equipped. Remove 'heat

shield from catalytic converter." '
CAUTION: Use extreme'cautionwhen -working
in the area of the catalytic converter 'b'ecaus,e
of the extremely high temperatures generated
by .the', converter. '

3. Remove two' nuts "connec~ing upper gusset to
frame ,<?n. both sides of the frame. ,'" '

4. - Remove nut· and bolt assembly connectif1,g gusset
'to crossmembe~. Remov~ ,gusset on lef~ side.

5. ',Remove bolts holding transmission to transmission
support plate on crossmember (4x4). "

6. ,Remove bolts attaching transmi$sion to insulator
(4x2). .

7. Raise transmi~sion with a transmi~sion jack. '
8. Remove the nut and bolt assemblies connecting

the support plate to crossmember. Remove
support plate: Remove right gusset (4x4). ' "

9. Remove nuts, attaching insulator to crossmember.
Remove insulator. Rem~ve right gusset (4x2):

10. ,,~emove nu't' and bolt assemblies connecting'
crossmember to frame. Remove crossmember.

Installation
1., Install qrossmember and transmission support

. plate, arid position right ahd left gussets on. poIts in
frame (4x4).

2. Install crossmember" and insulator and position
right and left gussets on bolts to frame (4x2).

3." Install nuts on upper gu~s~t to 'frame bolts and
tighten to specification. ..

4. InstalL crossmeml)er to frame nut and' bolt
assembl~ and tighten to specificati6i1. .

5. Install nut' and bolt ass'embly connecting guss~t to
crossmember and tighten' to specification'.

6. Install' nut and boit assem.blies connecting'
transmission support plate to crossmemt?~r ~n9

tighten to spe~ification (4x4).
,7. ,"Install n~ts ,conQecti~g in~ulat~r to'-'cross;"ember

and tighten to specifications (4x2). :
8. :Lqwer the' ,~rarlsmission.
9. Install bolts connecting transmission support plate

tc? ".tr~ns,mission an9' tighten ~to, sp.e~ificatiori.

1.0. Install bolts connecting insulator to transmission
an~tighten to specific~tions, (4x2). ' . .

11. Install skid plate" if s9 equipped. :Instqll' h~at shield
over catalytic co'nverter. Tighten all nuts and'bolts
to specification. '

-:.. "

12. Lower vehicle.

Shift Lever
NOTE: Remove the shift ball only if the shift ball boot or
lever is to be replaced. If either the ball,bobt or lever is
not being re'phlced, remove the ball,boot- a'nd lever as
an .assembly.· : "

Removal
,t. Remove the plastic ins~rt from the' shift ball. Warm

the bal.1 with a heat gun,to 600-82~C (1400~±80°F)
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16-23-5 Transmission, Manual-Borg-Warner T·18 'Four-Speed, 16-23-5

BOLT
605933

NUT'
620483 '

.70-100 N·m,
(52-74 fT-LB)

CROSSMEMBER
5C128

F-15O-F·350 (4x4)

,~
VIEW X

CROSSMEMBER
5030' '. '.

BRONCO

VIEW Y

RIVET
647096

FRAME
ASSEMBLY

5005

RIVET
65092

. . VlEW,X

'CROSSMEMBER
5030

REINFORCEMENT__--1"~,

5135

- VIEW Y, ' ..

C9955·2A

FIG. 4 Crossmember Instaliation~F-15O-F-250'(4x4) and B~onco .., t.

knock the ball off the' ,lever with a block of wood
and ahammer, taking care not to damage the
fini'sh on the shift lever.

I '

2. Remove the rubber qoot an<;1 floor pan. cqver.

3. Shift the unit into second gear, remove the lock pin
and remove the shift lever from. the shifter housing.

Installation

1. Install the shift lever in' the shifter housing, making
sure that the slot in the lever aligns'with the tab in
the housing. Install' the .lock pin. .

2. Install the rubber boot and floor pan covet.

3. Warm the ball with a hea~ gun to 60°-82°C (140°- .
180°F) and tap the ball on the' lever with a 7/16
inch socket·' and mallet., ,Install the. plastic shift

, pattern insert

DISASSEMBLY AND ,ASSEMBLY

Transmission
Refer to Fig. 2.

Dis8' ~e:mbly . ' ._
1. osition the' transmission. ~ssembJY in a suitable

holding fixture.T57L-500-B or' equivalent (Fig. 5).
Drain the transmission and shift the, unit into
second gear before removing the housing
assembly.

2. Lock the transmission in two ·gears; 'then, remove
the U-joint flange and'oil seal.

3. 'Remove the speedomet"er driven gear and' bearing
assembly.

4. Remove the output shaft bea'ring, retainer (or
extension housing). '

5. Remove the speedometer: drive ,ge~r snap ring
retainer. Slide the spe~do'meter drive gear off the
.out~ut .shaft.. ' " " ' .

6. . Remove th~ output' shaft bearing snap ring
retainers fran'" the output shaft and from the ,
be~ring, (Fig. ',6). Remove bearing spacer.

7. ,Install 'Tool, T75L-7025-B, F, Hand T84T-7025-B
on the' ot)tput shaft 'and over the' output shaft
bearing (Fig. 7). Remove the output shaft bearing. '

8. 'Remove the input shaft' bearing ratainer. Remove
the input, shaft bearing snap ring from the input
shaft and from the, bearing, (Fig.' '8).

9. Install tool on the input shaft and over the input
shaft bearing. :Remove the, input shaft beari.ng. ,

':'; .

'10. Remove the output shaft, assembly from" th~ case
, (Fig.' 9). .

11. Remove the input- shaft 'assembly from the case
. (Fig. 10). J)o· ryot lose the 22 pilot bearing rollers
. from the inner end of . the shaft.' ..

12.: Remove the reverse ·idler gear shaft and the
countershaft retainerfro'm the end of the

I transmission case. (Fig'..1t). ,,~.: '.. " .

13. Rem'ove the reverse idler' gear shaft, using th~
Tools, T50T-100-A and T50T-'7140~C,.or'~ their
equivalents,' as shown ·in ,Fig..1,2. ;,,~ " ·
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16-23-6 , Trans.missiol1, Man~al--Borg-Warn.erT-18 Four-Speed.

BENCH
MOUNTED
.HOLDING

'FIXTURE 
T57L,500·B

FORCING SCREW
T84T-7025-8

C3135-1D

16-2~-~

C3136-1D

FIG. 5 Transmission in Holding Fixture

C3127·1A

. .
FIG. 6: Removing' Output Shaft, Bearing Snap Ring

'14. R'emov,e the ~r~verse idier gear from the case.

15. Remove the"countershaft with the same tools used
t~ re~,9v~ the reverse, idler ,gea~ shaft.

16. Install ·a suitable, dummy shaft tool. 'in the
countershaft Remove the countershaft gear
assembly from the case. Guide the .countershaft
assembly (with the dummy shaft tool Installed) out

,of the case so that "the roller bearings and spacers
that remain in the count.ershaft are not lost.

Assembly . ,
NOTE: Ifa bearing is not used'- be sure that'a protector
is used over the 3-4 synchronizer to prevent jamming
the 4th blocking ring onto ,the cone seat.

1. Coat all parts, especially the bearings, ,with
specified tra'nsmission lubricant to .'prevent scoring
when·the transmission i~: first 'put ,i~to..~p~ration.

2'. Position the' countershElft gear assembly thrust
washers in the transmission case.

3. Position ·th~,countershaft, gear ass~mbly (wit~
dummy, shaft tool, install,e.d) in the ,transmission

FIG.. 7 Removin'g Output Shaft' Bearing"

C3128·1A .

FIG. 8 Removing Input Shaft Bearing :Snap' Ring

. case. Use ,care so that no roller bearings ar~
~ lost, and so that the thrust ...washers are not
~ove~ out of positi~n. "

.4~ Carefully, drive out the' countershaft, gear assembly
, dummy shaft by installing the countershaft from the
rear of the transmission case. Position the slot in
the rear of the countershaft so that it 'can ,be
engaged by, the .shaft retainer. ";. '.. - ,

5. ;Position the reverse :idler gear 'assembly ",in' .the.
transmission. case, and install the 'reverse idler

, gear shaft. .Position the slot in the rear, of the
.. shaft so that it, can be engaged, by, the shaft

retainer. ' ' .

6. :'-'Install the countershaft a'nd' reverse idler gear shaft
retainer.

. .
7'. Load the 22 pilot beari'ng" ro'llers in the inner end. of

, the input shaft (use petroleum jelly to k~ep the pilot
. ,'bearings in position). Position the Input· ,shaft

assemply in the transmi$sion cas~. and install ~he

, " bloc,king ring on the input shaf~.,~
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16-23-7' .',Transmission, Ma'n~al-B6rg-Warner T-1~ F:our-Speed , 16-23-7 '

FIG. ~' R~mo~ing O~,~put'.Shaft:-Assembly C3138·1A

FIG. to Removing Input Sha~t Ass~mbly

8. InstaH the. output shaft ,assembly' in the'
transmission case. Use care so that the pilot

, bearing rollers ~re not permitted to drop out of
theinpu~. shaft. , .~

9. Install a dummy bearing (Tool T75L·7025-Q or
equivalent) on the transmission input shaft. This
,tool is ne.cessary to keep the input and output
shafts in.alignment when installing the outpLlt shaft
bearing.

10. Assemble the locating' sn~p ring 'to the-oute't race
of the output ~~aft bearing in the groove provided.

1t:. Install the output shaft bearing using the tools,
T?5~-7025-B, L (or equiv~lent) as shown in Fig. 13.

12'. ' Install the flatwasher against the rearward 'face of
the output shaft bearing.' (The properly installed
v Jshe~ ~ill be external to the main body of the
tl t:4ilSmlsslon.) ,

13. Install a snap ring at the rearward surface of the
,~asher in the output, shaft groove' provided.

14., -' Remove. the dummy bear~ng from the input shaft.
1q. '.Install the input shaft bearing using the Tools,

T75.L-7025-B, K, R, S (or equivalents)" as shown in

FIG. ,11 Reverse Idler' Gear Shaft and Countershaft
Retainer '

' .. ,IMPACTS,LIDE HAMMER-TSOT.100-A '

C3130-1C

FIG. 12 Removing Reverse Idler. Gear Shaft

Fig. 14 and install 'the snap ring. Use the thickest
select fit snap rings which will fit ·on the bearing.

16. 'Install the input shaft bearing spa~er and. retainer
gasket and retainer. Tighten the bolts to
specification. . , ., . .: ' " "

17. pOSition' the"speedo"meter' drive'g~ar ('and spacer, if
used) 'on,.the output shaft~over lock ball and install
the spee~om~ter drive gear retainjng snap ring. '

18. Usi~g a' new ga.sket install the output shaft bearing
r~tal~~r (C?r.e~tension housing). Tighten the bolts to
specl~lcatlon. ~'. , .' .' .

19. Lubricate the extension housing bushing and seal
and the U-joint fl~nge with Long-Life' .Lubricant,
C1 AZ-195~0-BA (ESA-M,1C75~B) ,~T. equiv~lent.

20. In~tall the U-joint flange. Lock'the".transmiss;on in
two gears and tighten the retainir;g nut to
specifications. '. '

21. Install the· gear shift. housing.' assembly (with
St~nd~rd Tr~nsmission Lubricant' (~A~' 80W), and
unit ~hlfted Into second gear) on the transmission
and tighte~ .the cover bolts ·to ,specific~tion.

22. Fill, the transmission to the proper level with
Standard Transmission Lubric'ant '(SAE 80W)
D8DZ-19C547-A'-(I;SP-MC83C)"or ,equivalent. Add
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Transmission, Manual-Bor,g-Warner' T-18 Fo.ur-Speed 16-23·8

FIG.' 1'3' Installing Output'Shaft Bearing

1/4 . liter .(1 /2 pint). of lubricant through the
speedometer cable hole in the rear transmissioll
extension housing., ~:' ' ·

VIEW A .~.

VIEwe

COMPRESSION COLLAR
. T15L·7025·R

FIG. 14 Installing InP':Jt. Shaft Bearing
. . .' .

2. Place second speed gear against thrust washer
flange o,n shaft, then assemble, snap ring in grd'ove
behind gear.

3.' Place,. t;>locking ring on seconq· speed gear. "

4'~' Assemble fhe second speed synchr'onizer
assembly over the splines of main shaft, aligning
the three blocking ring cut-outs w,th shifting plates.
The low and second gear shift fork groove should
be located to rear of transmissiOn.

.:.. ~ . '. ~ .

5. Place a snap ring in the main shaft groove behind
clutch hub.

6. Turn output shaft over and assemble 'third speed
gear against output shaft shoulder. '

7. Place blocking ring on -third speed gear.

.8. Assemble third .~nd -high synchronizer assembly
over output shaft splines. Ali"gn the thre~ blocking
ring slots with shifting pl~tes and positibn-,the end
of the hub which has the 'long chamfer to the front
of the transmission.

9. Place snap ring in' output shaft groove in. :front of
third and high ~ynchronizer ~sse~~ly.

10. Assemble' spacer 'on output shaft...

C3139·1B

/

VIEWC' . /

FORCING NUT

;.;-:~~~

~SHAFTAD.APTER - REPLACING-T75L.1025.L

()

'Sub-Assembli~s

Output ',Shaft

Refer to Fig. 2.
" ..". ... r ~ • "

I;>isassembly ,
1.' Remove the third- and high~speed ,synchronizer

hub snap ring from the· output shaft, and ·slide the
thi(d- and, high-speed synchroniz~.r assembly and
the third-speed gear off the shaft.

2. Remove the synchronizer slee've and, the inserts
from the' hub. - .

3. Before removing ,the two snap iing~' from the ends
of the hub, Gheck the end play of the'second sp~ed

,gear. There should be 0.127-0.609mm (0...005 to
, 0.024 inch)of

i

end play: '-',-

4. Make an i~dex mark" p'n gear and hub befo,re
disassembly to 'insure ,'same hub and gear
alignment upon reassembly. These parts are
matched parts. ~Slide tt"e low, and s~cond speed
gear,off the hub: .Be careful not to lose spring o~

plates (Figs. 15' a,[lq 16)... ', '
5. Remove the snap ring from,. behind the

synchronizer hub. Pull synchronizer hub from the
s~aft. Remove the blocking ring. . . "

6. Remove the, 'snap ring ftom behind the second
s~ieed gear and rem'ove the gear and thru'st washer
,from the output shaft.

Assembly,
l~ .Place output shaft with. threaded 'end up in a soft

jawed vise.
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16-23·9 Transmi~si~li, Man~a~~Borg~War~er'T-18 ,Four-Speed 16-23';;9

, .. C3144·1A

FIG. 17 Shift Housing -Removed-Second Gear
. Position ' '

burred. Replace the reverse idler g~ar shaft if. it is
excessively worn or scored.

Gear Shift Housir:'.g.,' .

Refer to Fig..17.

'Disassembly' _',

1. Remove the floor, mat or carpet" rubber boot cover
and floor 'pan cover. Remove front seat assembly if
necessary.

2. Remove the foam w~~ther p'adfrom the gear shift
housing. . "'.. .

..3. Shift the unit into second gear and remove the'
, g~ar snift. lever from the transmission. -, Then, ~

disconnect the back..up, ,'amp" switch from the
connector and remove the' back..up· lamp switch
,from ,th~ rear of the gear shift .housing. .

4. Remove the shift housing tower ,from·, the '
transmis~ion ' (Fig.. 18). "

NOTE: After the ~hift housing tower' i,s removed,;
in.spect all internal transmission components for'
d~mage,'chips ~nd/9r foreign material vvit~in t~e
trans"1ission case, asse~bly~,

5. Remove ,the ·thre"e expansion' plugs from the
forward end of the shift housjhg (Fig. 18). Using a

" pin pUf'ch;, remqve 'he three lock pins from the
shift forks and the three, lock (roll), pins: from the
gear shifter ,shaft g~~es~ , .

6. .Tap the.shift~r shaft(s) "o~t of tne housiQg (forw~rd)
.,whi.le·holding a shop towel over t.he' popp~tball(s),
(Fig. ,19), a'nd spring hqle(s) in" ttle housing to
prevent loss of, spring(s) and/or poppet ball(s).

7.' Remove the,~ interloqk pi~' from 't'he middle shift rail
,~ (Fig. ,1,9). .

·8. ; Remove the shift' fork~ an9, ~~ift' gat~'s.

"9. Rert:l0ve the', poppet ball~and springs from the
hoLising. Then, remove the-interlock plungers from
the ,~ousing.

Assembly

1. Ins~all the ~pring ~nd pJunger in th~ revers,e gate,
press the plunger ~hrough the gate 'andfas,t~n it in
place with the clip, if the. reyerse gate. ,as~em~ly
has been disassembled:' "

2. Place the 'poppet spring and ball in the rev~r~e
shifter shaft hole in the, ge~r, shift h'ousing.· \nsert'
the shaft part way into the _housing. Instal~ the

FIG. 15' Removing- Second Gear Synchronizer~
Assembly

~ .. STRUTS

b,-~;r-(~ PLACES)

'FIG. 16 Second Spee~ Sy~chr(nlize'r-Disassem~led.

Countershaft Gear

Refer t<;> 'Fig. 2.

Disassembly

Remove the dummy shaft, bearing rollers, bearing
spacers, and the- center spacer from the co,untershaft
ge~r.'· ' ~. '

Assem~ly

1. . Slide the long' bearing spacer (Fig'. .2) into the
countershaft gear bore, and insert the 'dummy

.s~~ft in t~e spacer. '. '
2. Apply a film of petroleum jelly, to the countershaft

ge'ar 'bore and install' one of the bearing spacers.,
Position the 22· bearing rollers _in the gear bore.

t ., t

3. ~ PI~ce a spacer in the gea~ bore.

4. I-fold a large, ,thrust, washer against the- end of the
countershaftgear to prevent the rollers from '
dropping out, and turn the assembly over~ Install
~~aring s'pacer, 22 rollers an9 a'··spacer.. -

Rever.s~ Idler Gear

Disas~e~bly .
Replac~ the ,reverse idler gear if the gear or roller

bearing- is badly worn or if the teeth are chipped '~r
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16-23~tO , Transmission,'Manual--Bo~g~Warner T~,18 Four-Speed,

, reverse"'shift:: fork on the shaft, (reverse shifter)
then, press down on the poppet ball and, spring
with a IQng thin drift a'f)d position the reverse shifter
ball notch so that if does not slide over the ball.

, ,

3. ,Slide the reverse gate onto _the' shaft (long end
forward), and drive the shaft 'into the housing until
the ball snaps into: the groove of the shaft. Install
the lock pin that ,fastens the. gate to t.he shaft.

4. Insert the two interlocking plungers' in the pockets
b~tween the shifter shaft holes. Place the- poppet

, spring and ball in the low-and-second shifter shaft
'hole. Pre~s down of' the popp'et, ball and spring
with a,long thin 'drift and insert the shifter shaft part
way, into :the housing.

5. Slide the low-and~s~cond shifter shaft gate 'onto
the shaft, and install the low-and-second shifter

. fork on' the 'shaft s6 that the off-set of the fork is
. toward the resr of the housing.> Push the shaf.t all
the way into the housing until the poppet,ball sl1aps
into the shaft groove. Then, install the, lock, piR,S
t,hat fastens the fork and gate to t~e, shaft.

6. Insert the three-four "shifter shaft through the
center rear ,hole of -the housing. Then, insert t~~'

.ipterlock pin into th'e interlock pin hole in,·the sh~fter
shaft. ..:, -. . .

NOTE: Apply a daub of'petroleum jelly t() hold the(~.
pin in position. .

EXPANSION
, ' PLUGS

C3145·1A

FIG. 18 Removing Expansion Plugs from Shift i·h;»using

, , .

7. Apply' a coating of petroleum jelly to the'interlock'
plungers and insert them into their respective ~ole~
in the housing. '.' .

8~ Place the poppet spring' and ball in _the center
shifter shaft hole in the housing. Press down on the'

';"poppe~ ball ~jth a long thin drift, and ,carefully push'
, the shifter snaft into ,the housing over poppet ball :

and spring. " "
9., Position the' third~fourth shift gate' onto ,the shifter"

shaft. The spring loadeq-ball t~ng' should 'be,
~nstalle~ facing rear of transmission. ' ,
NOTE: It, is ,~xtremely important that the shift' gate "
be installed on the ,shifter shaft with the .long flat
"tang" end of, the gate area facing forward of the
gear shift housing. 'To insure properinstalla~ion, '

, measure the two flat "tangs'.' of the shift gate, note.
the longer dimension 18.25mm (23l32 inch) and :

"~ apply a daup of bright p~int. This tang- should be"
_. installed facing forward on the shift~r shaft: .'

'. ' ,10. 'Position the three'-four' ,shifter fork on the' shifter
, sh~ft so that the lockpin hole in the shjfter fork is .

toward the rear of the housing. Push the shifter
", shaft into the, housing until the poppet ball seats

into the second detent (neutral).. Install the lock \
pins atta'ching the shifter fork and ~hiftergate to,

, the' shifter .rail. .

NOTE:: Install the shifter gate lock pin, so that the
'pin is flush with the ,bottom of the notch in the
~hifte.r gate. ,

11. Install new ~expansion plugs in front and rear of
tr~nsmission housing.

12. Shift the gear shift housing into th~ "~econd gear'"
position.' Shift th~ transmission gears into the'

."second gear" position. Install the back'-up lamp" '
switch and .connect the wiring. Then, place the
transm'ission gear shift housing, ont9 the'
transmission. ' ,

13. Apply Pip~' Sealant with' Teflon D8AZ-19554-A':
(ESG-M4G194-A and ESR-M18P7-A) pr'equivalent ,
to th~' six _shift ,g~a'r housing-to-transmission c~se

attaching bolts. Tighten the bolts :to 24-27 N· m .
(17-20 ft-Ib). .,,' ~'" ~,

. 14. Position ,the foam ,weather' pad on the gear shift
housing. Instalrthe gear shift lever. Install cab floor ~
pan cover, rubber boot-- and, floor m~t or' carpel-·
Install front' ~eat. '. \. , '

: '15. Fill transmission with 'Standard" Transmission
, Lubricant (SAE 80'W), D8AZ-19C547-'A (ESP

M2C83-C) or equivalent, APDt/4 liter (1/2 ,piflt) of
lubric,ant thrqugh. the speedometer. cabl~. hole ,in
the rear-transmission, retaine~·.~ ,

{ .... ' . ~ ,_ ;t

, ~.
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'7245
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FIG. 19 Shift Housing-Disassembled
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16·23·12

SPECIFICATIONS

Transmission, ··Manual-Borg'·Warner T-1_8 Four.Sp~~d

APPROXIMATE REFILL CAPACITY - WARNER T·18

Lubrlc8nt
~~~. (Pinta)

. ApProximate Capacity
,Imperl~I' (Pinta)· .

Standard Tra~isSion Lubrican~ (SAE SOW)
(D8DZ-19C547-A [ESP-M2C83-e] or equiv~ent)

. ,. 7.0 .~ 5.5 ~ 3~3 .':' .".' ~ .'.:~ ....

-
toRQUE SPECIFICATIONS - WARNER T18 - TRANSMiSsiON : ~ ..

DesCription
. , ' . Torque Llli'lits. '

(ft-Ibs)

. Back-Up Light Switch.

Clutch .Housing to Transmission Mounting BoltS

Case .Cover

Countershaft Rear'Retainer

Drain Plug

Filler Plug

Output Shaft Flange Nut

.,.Ma!nshaft Rear Retainer

P.T.O. Cover Bolt .'

Reverse Id.ler Shaft(Countershaft Locking Bolt',

Front Bearing Retainer to C~e

Clutch tiousing to Engine alock'

9/16-18

7/16-14

3/8-16

3/8-16

3/4-14 -

3/4-1~

3/4-20 . ,

3/8-16

1/2-13

3/8-16

3/8-16

5/16-18

7/16-14

35-50'" ..' . ~"

,25-'35'

25.35

'25-40

, 25-40 .

' .. ·.7~110.

. 25-35

25-3.5

'10-15

.\' 40-50"

20-47 .

" 47-,67 .

. _~ . :~. 34~47 ,.: ..

, ,,34-47 -:
.34-54 .<
34-:54 .: . ,',

102-149 :

54-67

.34-47

14~?O

54-67

CC3877-2A:
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Transmission, ~Manual"":;Bo~g-Warner T~1~ Four-Speed 16-23;.1,3

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

Num'" DesCrI~t'On.
.. .-

,Application

TSOT-l00:A
~ ..

Impact Slid~ ~ammer ; '2~1/2 Lbs.
- - ......

Universal
,-.

'T57L:~B Bench Mounted HoidiOg Fixture
.. . ~

.,

~niversai
..

.lOOl-1175-AC Se.al ~emover Vniversal - ,Use .with Slide -ttammer .
!'\

",- - . ,

. ' T75L-4201-A Clutch Housing Alignment Adapter Use for Right Angle Measur~ments

T75L-4201-B Clutch Housing Alignment Adapter Universal.

D78P4201·B Dial Indicator'with Base ~
..

Universal
','

'TOOL:4201-C
,- .

; Dial Indica~9r ,with Bracketry Universal ..
. .

T75L·6392-A Clutch 'Hous~ng Alignment Tool '" - .' Universal .,

D79L-7000-A Retairiing .Ring Pliers'
.. -,

Universal .,,' ...
., T72J~7Q~5 . ~ Ma'iilshaft Bearing Cone Replacer

..
0.921 Inch Inside Diameter

T71P-7025-A' . . Output Shaft Bearing Replacer 1.063'lnch Inside Diameter .'

T7Sl~702S-B ~~ Remover/Replacer Tube' Warn~r T-18'Tr~nsmission - Output Shaft Bea,rings

T7SL-70.2S-F' .. Bearing ColI~f
-- Warner "(:18 Transmission~

.T75L-7025:~ 'Bearing CoII,~ Sleeve' ." _.
Warner T-18 Transmission

T84T-7925-~ ForCing Sc~ew
.. .,

Oniversal =-- Use with Remover/Replacer Tube

T75L-702S-K ~ ~Shaft Sleeve Replacer -.
Use with Compression Collar a'nd Input Shaft'Coliet

T75L-7Q25-L Shaft Adapt~r:~ Repladng-
"

Use, with'Remover/Replacer Tube

T77L-7925-L Manual rransmiSsion Bearing" Set Univer$al
.',

T7sL-702S..0 - Dummy Bearing
___ 00

Warner T-18 Trans"mission.
.' -.

..

T15L-7025-A' Corripre~~n ~i'lar
. -

Warner T-i 8 - Use with Shaft·Sleeve Replacer and Input Shaft

T?5L-702S..S Impact Shaft Collet' Warner T-18- - Use ~ith Shaft Sleeve Replacer arid
"

Compression Collar

T50T..7140-C Reverse Idler Shaft Remover Use with Slide Hammer

CC4862-2C

ROTUNDA EQUIPMENT

CC7402·1B

066-00017
INumber
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16-34-1 Transmission-Model 85-42 ZF Manual

.. , ':.

SECTION 16-34. Transmission-Model. S5-;42 ZFMariual

SUBJECT PAGE SUBJECT PAGE
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16-34·2

DESCRIPTION

Transmission-Model 55·42 ZF Manual , 16~34·2

Th~·.model number f~r ,the 'ZF Tran~mission is'S
5-42. This model number can be divided into three
parts. -First, "s" designates a synchronized-
transmission. Second, "5" designates the number

ZF S5-42 TRANSMISSION - 4 x'" AND F-SUPER DUTY "VERSION

.'of forward ,gears. Finally, -"'42" -is 'the approxim'ate
maximum input torq~e 'capacity in tans of ft-Ibs. In
this case 42 equals 420ft-lbs~input torque capacity.

ZFS 542 T~NS~I~ION :- 4 ~ 2 VERSION

TRANSMISSION IDENTIFICATION PLATE
C8192-2A

The S5-42 ZF Transmission is available in a wide
ratio for gasoline engines (7.5l, 5.8l, 4.9l) and a
close ratio for diesel engines (7.3l). The ratios are
as follows: '

1st 2nd 3rd 4th 5th Reverse

ClOse Ratio (Diesel) 4:14 2.37 1.42 1.0 O.n 3.79

Wade Ratio (Gasoline) 5.72 2.94 1.61 1.0 0.76 5.24

CC8193-1A

The transmission featur~s an aluminum housing
with an integral clutch housing. Because of the
aluminum housing, the tapered roller bearings of the-

DIAGNOSIS AND TESTING

For diagnosis and' 'testing. procedures, refer to
Section 16-1 0, Transmis~ion, Manual-General

transmission shafts. must be, fitt~d under preload.
This is because "heat expansion' of the aluminum
transmission case is greate~ than that of the steel
alloy mainshaft and countershaft. If the bearings
were not pre-loaded, this w9uld result in ~xcessive .
end play when the transmission ca~e expands in
warm, loaded operating conditions. The
transmission also features'shrink fit gears on the
countershaft. Shrink fit gears ,are connected to the
countershaft by friction only, rather than connected
to the countershaft through splines. !he gear is
heated and lightly pressed onto the shaft. The '
subsequent cooling of the gear provides the shrink
fitting. The countershaft is serv,iced as an assembly.

Service. Also refer to Section 16-01, Clutch General
Service.
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16-34-3 Transmission~Model 85-42 ZF Manual 16-34-3.

REMOVAL AND INSTALLATION

4 x 2 TRANSMISSION
4.9l AND S.aL ENGINE

:C8194-2C

Boot ANO' BEZEL
ASSEMBLY-7Bl18

TRANSMISSION
,QPENJNG COVER

~.

TRANSMISSION
ASSEMBLY
7003.

VIEW Z . SHIFT BALL,y7213

4 x 4 AND F-SUPER DUTY CHASSIS CAB
AND STRIPPED CHASSIS TRANSMISSION SAME
AS 4 x 2 TRANSMISSION EXCEPT AS SHOWN.,

STAMP PAD AREA WITH
VEHICLE IDENTIFICATION NUMBER

:~: (VIN)

4 x 2'TRANSMISSION
7.5L GAS AND 7.3L DIESEL ENGINE

SAME AS 4.91 ENGINE EXCEPT AS SHOWN

Transmission' (4~2)
Removal
1... Shift the transmission into neutral.
2. Remove the carpet or floQr mat. Refer to

Section 45-26, Carpets and Floor Mats, for
removal procedure.

3. Remove the four screws and·remove the'boot
arid bezel assembly from 'the transmission
opening cover..' .....

4. Remove tt)e two Qolt~ and remove ~t)'e upper
shift lever from the lo~er shift le~~r;

5:· Raise the vehicle on a hoist and position ~afety
stands under the ..vehicl~. ~ : ..

6. Disconnect the. speedometer cable.: . :
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Transmission--Model. 85-42 Zf- Manual 16-34-4'

, .

REM'OVAL AND INSTALLATION (Continued)

7. :Disconnect the back-up lamp switch located at
the top left hand side of the transmission.

8. Remove the drain plug and· drain .the oil, from
the transn1!s'sion. .,

9. Position. a transmission jack, such as Rotunda
'Tran.smission Jack 077-00008 or equivale'nt
,under the transmission.

10. Disconriectthe driveshaft and clutch linkage
from the transmission and wire it to one side.
Refer to, Section 15-61, Driveshafts-Single
Type U-Joint and Section 16-04, Clutch
System...:...-Hydraulic for detailed procedures. -",

11. 'On F-Super Duty series vehicles remove the
tran.s.mi~sion parking brake from the
transmission. Refer to Section 12-70, Brake
,Parking~Cabl~ Actuated, Rear Wheels and
Transmissio~ Mounted, for procedure. .

12. Remove the .transmission rear insulator and
, ,lower retainer. Remove the crossmember as

described in· ... Crossmeniber removal and
installation in this Section.

13. Remove the bolts that retain the transmission
to the erjgine block.

14. Move the'transmi,ssion to the rear until the input
'shaft clears :',the ~ngine flywheel. Lower the

, transmission fro'm ,the vehicle.

Installation . .
1. Pla'ce' th'e transmission on a transmissi~n jack

such as Rotunda Transmission Jack 077'~00008
or ,equivalent.~ Install guide ,studs iri the fro'nt

, , case and raise the trans"lission un~il the input
shaft splines are aligned 'V~ith "the clutch disc
splines. 'The' clutch release, bearing aD9 hub
must beproperly'positioned in the'releas~ lever
fork,:' " ,

2. Slide the trans'missiqn forward on the guide
studs until it is in positio(l on the front case.
Install,·the ,attaching bolt~,< and tighten..thern to',

.54-'67 N· m ~.(40-50, ft-Ib.)::· RemOve -the guide'
studs and in~tall the ',two remaining atta,ching
bol~s.' ; . ,,:

3.' ,Install the crossmember as described under
"Crossmember Removal and Installation in this

. ~. Section. Position. the insulator ,and retainer.
. between the transmission and crossmember.
In'stall bolts ancf tighten to 60'~80 N· m -(45-60
ft-Ibs). Install the nut retaining the insulator and
retainer to crossmember. Tighten to 68-94 N ·m
(50~70 ft-lbs).Remove ,the transmission jack.

4. ~.; Connect the speedometer cable and'driven'
I "gear a'nd chitch linkag'e:' . ' ' ,

5'.' Connect th~backup',lamp switch.' F,

6.· On F-Super Duty series vehicles, I'ns'tall the
,transmission 'parking brake., Refer to ,Section
12-7.0, .Brake-Parking-Gable Actuated, Rear
Wheels and Transmission Mounted.

7. ,Connect thedriveshaft. Refer to Section 15-61,
Dri~~shaft---:-Single Type U-Join~, for procedure.

8. Fill the transmission with the specified lubricant
, and lower the ,vehicle.

9. Install the upper shift lever to the lower shift
lever.

10. Install the boot and bezel assembly to the
transmis~io,~ opening cover.

, 11. Install ~he', upper 'shift lev~r to the 'lower shift
lever a'nd tighten. the two retaiping screws to
22-33 N· rn (16-24 ft-Ibs.).

,., '12. Install the isolator pad assembly~ Inst~1I the
floor pan, cover and floor mat. . '.' ,

13. Install the shift ball on, the upper shift 'lever if
removed. '

Tra!,lsmission· (4x4)

.. ·Removal
.'

,1. Shift the transmission' into neutral. -
~ . " I;

: 2:' ':R~move,. the carpet o'r floor mat Refer 'to
Section 45-26, Carpets and Floor" Mats, for
remqval ·proced~re. .

3. Remove the four screws and remove the boot
and bezel assembly from the., transmission
opening cover.

4. Remove the two bolts and rem'ove' the ,upper
shift'lever from the lower shift ,Ieve~~ .

5. Raise the vehicle..ron. a hoist

6. Remove the drain 'plugs ~nd' "drain " the
transmission "and transfer case. ' :

7. Disconnect the rear drivesh~ift from the 'transfer
case an,d wire it out of the way. Re,ferto,Section
15~61 ,'~riveshafts~~,ingle Type ~~~oint.

8. ", Disconnect the front driveshaft from the
trarisfer:qase and wire it out of the way. Refer to
$ection .. 15-61, Driveshafts-Single Type
U-Joint.~·· .

9. Disconnect th~ ~a~kup lamp switch.

10. Remove ,the ,speedometer cable from the
transfer case. ',' ,

11. If equipped, remove the skid pan from beneath
the ,transfer case.

12. Position a transmission jack such as Rotunda
Transmission Jack 077-00008, .;under the
transfer case. Remove the six bolts holding the
transfer case·to the transmission and carefully
lower the -transfer case frqm the v~hicle, using
care, to ensure that the transfer case shift lever
c1ea~~ t~e opening. in the floor pan.·

,13. Remove the transmission rear in'sulator and
lower retainer. Remove the crossmember as
des'cribed in Crossmertiber removal and
installation in this Section. '

14. Remove the bolts that retain the transmission
to th~ engine block.

15. Mov~ the transmission to the rear until the input
shaft clears the engine flywheel housing. -Lower
'the transmission from the vehicle.
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,16~34-S Transmission-Model '8S-42,-ZF Manual , ::16-34-S

REMOV~L ,AND INSTALLATION (Continued) '/ "

MAINVIEW:,

Crossmember

, '

1"'- •• /

.' I

Remove 'twenuts connecting upper,'gtlsset to '
frame on both sides of 'frame.'

Re,m,ove nut and .p~it :a:ssembly. .connecting . ,
gusset to crossmember. Remove gus'set on left
side. ..,-

Remove' bolts hold·rn.~r~:J,tra.ris~J.ssion 'to .'
transmission 'support plate on cross'member...

R,aise' tran~l1)ission Wi~h a' 'transni'~ssion Jaqk.
:-.. .... * .:- " '\0,....

CROSSMEMBER'
5030

5.

3.

. ~.'

,,' Removal

1: ;' Raise. vehicle ,on ·a, hoist.~~..

2. 'Rem1ove ski.d plate~ "if ,so equipped:: ·R~move
. he-at shield from catalyHc conv'erter.· , .

~ CAUTION: Use extr~me caution.wh~n,w6rking in
the area of the catalytic converter because of .
the extremely· high temperatures generat.ed by
the converter. ,' " . :' ~,' ':.~" "

Insta11ation

'~1. Pla'ce' the transrni,ssio~ on a transmissi~n jack
such as Rotunda Transmission Jack 077-00008
or equivalent, and install two guide studs in the

. transmission front case, top holes, to guide the,
transmission 'into position. Join together the
transmission ,and engine block mating surfaces.

2. ' 'i'nstall the two lower bolts and tighten to 54~67
N·m'(40-50 ft-Ibs). Remove the guide studs and

, . install the, upper bolts.

3. Place"th~ ';~ar support bracket in position and
install the, retain'ing bolts. Refer to
crossmember -installation 'in this Section.

'. Tighten the bolts ~o 60-80 N· m(45-60 ft-Ibs.).

4. Install the'two bolts altha rear support insulator
bracket. '~e~ove ,~he tr~nsmission j~ck.

5. Position the' transfer case' on the transmission
jack. 'Position· the ,transfer' case on the
transmission, using care to guid~ the transfer·
case shift lever ,through '~h~ op~nil1'g in the floor
par). Install the gasket. and six retaining bolts..
Tighten the bolts to spec~fications listed in the :.
appropriate transfer case section in Group 16 in
this manual.

6. Install the speedometer cable to the transfer
case.

7., Connect~,the, front driveshaft to the transfer'
case, yoke. or flange.

8. Connect'the rear driv'eshaft to the transfer ,case'
yoke, or flan.ge. "

,9., .Fili': tran~f~r 'case .. and "transmission with
M'q'torcraff ~E,RCO.N® Multi-Purpose
Automatic' Transmissio'n Fluid, XT-2-QDX or
DDX E4AZ-19582-B (ESP-M2C166-H) or ,

',equivalent.. '.: ,.f, .. ,", • '

10: ,Co~necf,the' ,~ac~;up 'lamp, switch..,

,11. Lower .vehi'cle. '

12. Install the upper shift lever to the·lower shift.
lever. Tigtlten t,he'retaining Qolts, to- 22-:33 N· m
(16~.~4. ft~lbsJ. '

13. Install the boot and" bezel assembly to the ~
. transmissiol'J.. opening .cover. Install the, four

, . '" retain~ngscr~ws.,: '.

14. Install'the isolator pad' assembly. Install the '
floor pan 'cover' and; floor mat' '

15. Install the ,shift ball on the upper shift lever and
on the' t.'ransfer case shift lever if ,removed.

. ,

... #' ... :
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16-34-6 ' Transmission"":'Model 85-42 ZF Manual 16-34-6

REMOVAL AND INSTALLATION (Continued) ,

7. Remove the nut and bolt assemblies
connecting the support plate. to the
crossmember. Remove support plate. Remov~
right gusset.

8. Remove nut and ,bolt assemblies conJ:lecting
crossmember to frame. Remove crossmember. '

Install~ti9,n .

1. Installcrossmember and transmission SURPort
plat~,: and position right and left gussets on
bolts on frame. Install nuts on upper gusset to
frame' bolts and tighten to specification.

2. Install crossmember to frame nut and bolt
assembly and tighten to specification.

3. Install nut and bolt assembly connecting gusset
to crossmer:nber and ~ighten to specification.. '

4. Install nut. and -bolt' assemblies connecting
transmission -support plate to crossrnember
and tighten to specification.

5. Lower the transmission. "
~ ,

6. Install bolts connecting 'transmission support '
plate to tra'ns'mission and,tighten t.o
specification.

7. Install skid plate~ if 'so equipped. Install heat
, sh!eld over catalytic converter. Tighten all nuts
,,arid bolts to specification.

Rear -Oil -Seal-4x2 Transmissions ..

Removal

1. Disconnect th~,'drive'shaft from the, output
flange..Refer to Section 15~61 ,. Driveshaft
Single, Type'U-Joint~

_2., Using a chisel, b~nd back the tab on th~ outp~t .
, flange retaining locknut. '

'3. Attach C~mpa'hion FI~nge Holdin'g Tool T78P-
, 4851-A or equiyalent to the transmission output :

flange with four hex bolts.

4. ' L~osen the 'hex nut that holds the output flange .
to the mainshaft_with Socket T87T-7025-AH.
Remov~, the f~ang;e holding tool after 'loosening
th'e nut.' , ,': .

5. Remove the output, flange from tt'leoutput efld
of the mai'nshaft~ "

6. Insert Rear Seal Remover T87T-7025-CH or '
, equivaient over output end of'mainshaft and, _
tighten into rear seal.

7. Assemble Forcing Screw T84T-7025-B or
equival~nt into seal remover. Turn forcing
screyv' while' h,olding seal remover ~o pull seal.

.. .~

FORCING ,SCREW
T84T·7025~B

REAR SEAL.
REMOVER,
T87T·702~-CH

4 x 2 OUTPUT SEAL REMOVAL
C8196-1A

hlstallation . ~ - '

1. PQ~ition the output shaft ~e~1 on Output. Seal ~
Replacer T87T-7025-B,H or"'equivalent and'
'position the seal an9 tqo:1 Qver the output end of
'the mainshaft. :, "
,,' \ ." :

2. Using a soft hammer gently tap tt1e seal in until
it seats in the opening. Apply a little liquid soap
around' the circumference to minimize friction.

3. Install the output flange on the"output end of the
mainshaft. ,,' ' \,~

4. Attach Companion -Flange H61d'ing Tooi'T78P
4851-A 9r equivalent to the transmission output '

- flangewi~h four hex bolts. . .

'5. Install the hex'nu~ that holds'the ou'tput flange
to the mainshaft with Socket T87T-7025-AH.
Tighten. 'the ,n~~ to 250 N-r11 -(1.84 ft-Ibs.).
Remove tne flange holding tool after tig~tening .
the nut.

6. Using a chisel" bend' o~er theJab 'on' the .output
flange'retaining nut. . .
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16-34-7 Transmission-Model 55-42 ZF Manual . -16-34-7

REMOVAL AND,INSTALLATION (Continued)

C8198-1A,

REAR'SEAL
REMOVER.
T87T-7025-CH

4 x 4 OUTPUT SEAL REMOVER

FORCING
SCREW

T84T-7025-8'

REAR SEAL
REPLACER

T87T-7025-BH

7. Connect ,th~ driveshaft to the' output flange.
Refer to Section 15-61, Driveshaft-Single
Type U-Joint.

4 x 2 TRANSMISSION REAR OIL SEAL INSTALLATION

C8199-1A

Installation
" ,

Plac.e a.-new oil seal 'and Output:Seal:.Replacer
T87T-7025-~H or equivalent over the output
end the malnshaft., ': ( . I •

Slide Puller' Tube T77J-7025-B or' equi'valeht
over ,the output end .of the mainshaft.

Using a soft hammer, gently· tap the seal into
pla~e. /. " . . .. .

On 4x4 vehicles, install the transfer case as
described in the appropriate transfer case
section in Group 16 in this manual. On F-Super
Duty vehicles, install the transmission mounted
parking brake as described in S'ectio'n 12-70
Brake~Parking---:Cable . Actuated, Rea;
Wheels' and Transmission. Mounted...

Re~r Oil Seal~4x.4 'and F-Super D~ty
Series TransmissIOns . . '

Removal

. 1. On 4x4 vehicles, remove the transfer case as
described in· the appropriate transfer case
section i~ Grou~ 16 in this manual. On F-Super
Duty senes vehicles, remove the' transmission
mounted parking brake as described in Section
12-70, .Bra~e-Parking-Cable Actuated, Rear '
Wheels and Transmission Mounted. .

2. Insert Rear Sf;lal Remover T87T-7025-CH o(
equivalent ove'r output end of mainshaft and
tighten into rear seaL '

3. Assemble Forcing Screw ,T84T-7025-B' or
equivalen~ into .seal remo~e.r. Turn ';. forcing'
screw w~lle holdlng~ $eal remov~r to pull .seal.

2.

3.

. 4.

SEAL INSTALLER
TUBE

,. T77J-70~5-B

OUTPUT SEAL,
REPLACER

T87T-702S-LH

4.x 4.TRANSMISSION REAR OIL SEAL INSTALLATION

C8197-1A ·

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



26'" .

MODEL SS-42 Zf

50

• SERVICED AS A ·COMPLETE
SUB ASSEMBLY
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~~

MODEL S5-42 Z~, - LEGEND

NO. ' DESCRIPTION NO. DESCRIPTION '.
, .

41; '4TH GEAR SYNCHRONIZER RI~G -', 80. MAGNET
42. BALL. ~ 81. DOWEL
43. PRESSURE PIECE . 82.' BOLT
44. ';SPRING 83. REAR CASE (4 x 2)
45. 3RD-4TH SYNCHRONIZER'BODY 84. REAR OIL SEAL,(4 x 2)
46: 3RD GEAR SYNCHRONIZER RING 85. OUTPUT YOKE (4 x 2)
47. 3RD-4TH SLIDING SLEEVE,' . '.. ~ 86. LOCKNUT (4 x 2)
48. 3RD GEAR _.,~ 87. REAR CASE (4 x 4)
49. CAGED NEEDLE"RO'LLERS . ,88. SNA.P RING (4 x 4)
50~ BEARING RACE' >'~ .. • '. '89. OIL 'SEAL' (4 x 4)
5,1. 'THRUST WASHER' . .. .' .'90. SHIM . ' ,~ .'
.52. iND GEAR ..... ',' 91.' FRONT COUNTERSHAFT BEARING
53.:CAGED NEEDLE ROLLERS , 92. SNAP RING ,;' ,

:. 54. SNAP RING - . '93. COUNTERSHAFT DRIVE GEAR
" 55. 2ND GEAR SYNCHRONIZER RING " 94.' COUNTERSHAFT 3RD GEAR· "
" 56. BALL .~ "95. COUNTERSHAFT ,'. '. ' .

57. PRES'SURE PIECE - :96. COUNTER·SHAFT 5TH. GEAR
58. SPRING ,'97. SNAP RING . , .
59. 1ST-2ND SYNCHRONIZER BODY 98. COUNTERSHAFT REAR BEARING

'60.' 1ST GEAR'SYNCHRONIZER"RING '99. REVERSE IDlER 'SHAFT
61. 1ST-2ND SLIDING SLEEVE " r • 100. -CAGED NEEDLE ROLLERS
62. 1ST GEAR' . 101. REVERSE IDLER GEAR .
63. NEEDLEtROLLERS j • 102. SCREW AND SEALING RING' :,' :'.. '
64. MAINSHAFT . ".103. SCREW AN.D SEALING RING ~ '"
65. CAGED ·NEEDLE ROLLERS· 104. PLU.G.. -
66. REV~·RS~.GEAR .. " .... 105. CENTRAL SHIFT RAil

,'67. REVERSE GEAR SYNCHRONIZER RING· 106. SHtFT FINGER
68. BALl' ~ , ' ,. J - 107. PLUG-'"
69. PRES'SURE:PIECE ,... ' '.... ..: -. '-108~ R.Oll·'PIN .'.,
'70. SPRiNG - , ,109. ,ROLL' PIN '
71. 5TH-REVERSE SYNCHRO~IZER BODY" .:. 110. SHIFT FORK
72.. 5TH GEAR SYNCHRONIZER RING, ,,' .' 111~' ',SHIFT RAllr

; ,73. 5T~7REVERSE SLIDING ;p.LEE~E . " ' ... ,::~ , .112. SHIFT' RAil
.' ,74. SNAP RING " ,'" .' ".... \'.' 113. SHIFT. FORK' ;,

-;>:75. CAiGED NEEDLE ROLLERS ~. , :' '. ":. " ..A.···. 114~ ROLL PIN>'''-
", '76. 5TtiGEAR' , .: . '.',' ," ':" <-- : li_. ':1 i:5.~..~·OLT ... " . - .....

77. MAINSHAFT BEARING:' ..:, A'····. ~.. ~ .. ,,'.; .,:' :116. INTERlOCK'PLATE"
·78. 'SPEEDOMETER DRIVE GEAR (4 x 2 ONLY):' .' r17~"RbLl PfN ' .
79. CENTRAL SHIFT RAIL BE~ARI'NGi<.- -r'::··:·· :.... ',' . 118: S.HIFT RAIL

: ., ,119; S-HiFr FORK

NO. DESCRIPTION

1. SHIFT LEVER BOOT
2. SNAP RING
3. CAPSCREW'
4. 'SHIFT TOWER COVER
5. GASKET
6. LOWER SHIFT, LEVER·
7. GUIDE PIECE
8. GUIDEJ~IECE~

9. HEX BOLTS.
10. SHIFT HOUSING
11. SHIFT DETE,~T

12. GASKET' .
13. 5TH-REVERSE INTERLOCK

'14. INTERLOCK SPRING
15. INTERLOCK ROLL PIN
16. INTERLOCK ROLL PIN
17. SEALING CAP
18. SPRING
19. SHIFT R'AIL DETENT
20. FRONT CASE .
21. SEALING··CAP,
22. PLUG -. DRAIN
23. BOLT
24. GASKET
25. PTO 'COVER
26. BOLT
27. BACKUP LAMp:SWI,TCH
28. SEALING RING '.,
29. PLUG - FILLER
30. ID PLATE '.
31. CENTRAL SHIFT RAIL BEARING
32. a-RING '
33. QUILL
34. OIL SEAL
35. SHIM
36. BAFFLE
37. INPUT SHAFT BEARING
38. INPUT SHAFT
38A. OIL BAFFLE
39. MAINSHAFT f;JEARING '
40. SNAP RING~'

\ .....

• 6~.

.~'

r\.. ~ • \ ~ ..
. ) ..

C9030~2C "
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16·34·10 Tran~missiQn--Model55·42 ZF Manual.: 16-34-10

DISASSEMB~V AND ~SSEMBLV (Continued)

3. Attach Companion Flange Holding Tool T78P
4851-A or equivalent to the trans'mission output

'flange. '

4. Loosen the hex nut that holds the output flange
to the mainshaft with Thin-Walled Socket T87T

- .. 7025-AH 'or equivalent. Remove the, flange
.,' hol_~ing t091. after 'Io~sening ,the nut.

CAUTION: Do not remove the hex nut or output,
" flange a~'-·this, 'ime.

. ,

Transmission

Disassem,bly

1. ',Attach the transmission to. the .Bench Mo'unted
h::Iolding Fixture T57L-'500-B or equivalent.
Place the transmission in a vertical position'with
the front case pointing downward. '

BENCH MOUNTED
. HOLDING FIXTURE

, T57L-500-B
OR eQUIVALENT.

.COMPANION FLANGE
HOLDING TOOL

T78P-4851-A
OR EOUIVAL.ENT

... , SOCKET'
'T87T:7025-AH
OR E041VALENT

C8678·1A

..

Using a chisel, bend b~ck the,uib on':t~e'output
flange retaining~ :I.ocknut.· . ". .'.:-" . '. ~:'~.

, ~.. . r ..~~ ,,-'. ~ .

'4~ I ..

..- ~ ~.'

REAR
CASE

FRONT
CASE

C8679~1B

5., f Re'move 15'·0t.the ;1"1 8mm' .hex head screws
. that hold the "front' and rear cases together.
, Leave two screws at o'PPo'site'sides of the.case

installed. . .

6. Remove any power take~off equipment
installed on the transmission:

-C8677-1A. '

.. "._ Ail •• " •• .:- •

: .-;

t .' ... .
BEND 'BACK TAB .'
·ON LOCKNUT

2:
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·16-34~11 Transmission-Model S5-42" ZF Manual 16-34~11

DISASSEMBLY .~ND'ASSEM~LV (Cont~nued)

.7. Remove the eight Smm hex bolts that attach
the sh.ift tower .as,sembly to the front case.
Remove the'complete gearshift lever and tower
as "an a~'se.n:ibly .. ' 'Rotate transmissic;>n' pn
holding fixture so that 'the front case.is pointing
upward.·,,' '

C8680-1A

'S. Remove the ,interlock plate and compression
. spring which serves as a reverse gear interlock.

CAUTION: Use care to ensure that parts do not
inadvertently fall'. into trans,mission.

INTERLOCK
pLATE

C8681-1A

'9. Place a drift punch against the detent bolt,
sealing cap. Hold the drift at an angle. Position
the point of the drift·punch so it is off center on
the cap. Drive the cap inward' until spring
pressure against its underside forces the cap
out of its hole. Repeat this procedure for the

, other two detent bolt sealing caps, in the front
case. . ' ,

: NOTE: Discard'retnove'd caps~and'replace with new
sealing caps.' " .~'

WARNING: CAP IS UNDER SPRING PRESSURE. .
ALWAYS WEAR PROTECTIVE EYEGLASSES
WHEN PERFORMING THIS PROCEDURE TO
ENSURE THAT CAP DOES NOT STRIKE EYES
WHEN IT IS FORCED OUT BY SPRING
PRESSURE.

POSITION POINT OF
DRIFT SO IT IS OFF CENTER

ON THE CAP

(4fi

C8682·1A

10. Remove the spring~ that. are now protruding
frC?m the sealing cap holes.

~PRI.NGS

~
.~: J .-

.<~~ ,.:':
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"16,-34~12 Transmission-Model'S5-42,ZF:'Manual 16·34·12

DI,SASS~MBLV ~ND ASSEMBL'( (Continue'd) ,'.'1
"{. '" .. \_"'~" .

,.t 1 ~ Drive out- the sealing caps for' the. two reverse
idler shaft cap screws. Remov~ the .re~erse
iqler shaft cap sc(ews.
• II • ~, .;•. f' I:.~. :'. '. ,.. ~. .;r-:~ .:: . '. . r' \>

. , ,

.....

. .
.' • .... r; ~ ".; ~

. '

ca6a4-1A

12.. If required, remove the backup, lamp switch,
Iqcated above and slightly' forward of the
transmission nam'ep,l~te.' Remove.:the backup
lamp ~witch se~ling ring.

1'3. Use a su.ttabie punch'to r'ef!love the two dowel
pins located in opposite corners· of ' the .rear
;case to front case mating surfaces. Drive,them

. out ~1eward ~tt,le'. rear· of the transmission. .

14. R7fu~:t1;!~Awo remaining hex bolts frOm the
re,ar ca~e=.;~~ ,-. -, . , '

NOTE:,' ,Tb~.'.Q.S~smiSSiO.':l· input shaft is facing
upward' 'dur~Q~~s 9pe~~t~pn.· " .

. "!i.~~,' ,':", .' ..... ,;, . '" "

C8685-1A
!' .

, o'OWEL PINS ,
LOCATED IN OPPOSITE., .

CORNERS OF REAR
, .CAS'E TO FRONT CASE ~.

·...MATING SVRFACES .

.' ~. ' "

: ......:#.
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·16·34·13 .Tr~nsmission-M()del '55·42 ZF Manual 16·34..13

DISASSEMBLy AND ASSEMBLY (Continued)

~ 15. ':Carefu'lly lift the front case off oJ the rear case: It
~may.bei1ecessary to push the ,ce.otral shift rail
inwards to prevent it from "hanging up" on the

. front case as it is being remo~ed. Use care to
ensure that the central shift rail is not lifted off
together with· the front case. Refer to
Subassemblies in this Section for Front Case
disassemb~y .and assembly procedures.

. .
CAUTION: :'T~e' "mating surf.aces· of the two
housing assemblies are coated with ~n adhesive
sealing agent. If i·t is difficult to separate the two
housings ~ecause0' this adhesive; carefully tap
the front .of the front case with a soft hammer .
until the .bond is loosened. Never use a prying
device, such as a screwdriver or chisel, to force
the housings apart. I~ co.uld damag~ the surface
and cause leaks. ., ,

.. IF ..
NECESSARY, rnr-tm-~~~-h7~","",,"'---

. Pl:JSH IN

CENTRAL)J~~~~~~~I
SHIFT RAIL ... :
TO'CLEA~ 0

. FRONT, . ........,..,~1\\~\,l~.,...,Ur'T"lll~:"T"\\\1l\Y1""J"l""""""',.,.,.,-
CASE .

C8688-1A

~ .

. 16.' Remove the central- shift rail and· shift.finger
assembly.

"~"'.'.'
~ .< :

'CENTRAL SHIFT
RAIL,AND
. SHIFT

FINGER
ASSEMBLY

C8689-~A

17. Lift' the shaft out of the revers$:·idler. gear, and
remove thege~r·and two,.cag~~ql~~91.ler bearings
from the. rear case. ,';~: ~.<1 r~ i'" or: . ' .

..: '. ~ .. ~'- :

'.. -

:2;.
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16~34-14 Transmission~Model 85-42 ZF" Manual

DISASSi;MBLY AND ASSEMBLY (Continued)

18. Remove the. three capscrews that retain the
shift interlock to the rear case. ... -

'20. 'Place the Shift Rod Support" T87T-7025-JH or
'equivalent over the en~s 9f ·~the.· shift rails.

C8694·1A

.r· .,,"...

.... ! ...

''-- i ..

. ,SHIFT'
;" :RAILS

, SHIFT ROD'
. SUPPORT
T87T~7025·JH -

OR E9~IVALENT , .'

SHI-FT RAIL INTERLOCK
AtTAINING CA~SCAEWS

C8692·1A

19. With the transmission in 's vertfc~1 posi'tion, 'use
Nylon' Lifting Sling D87L-10QO-A or equivalent

,-to'strap Gear,Pack H0IdingF,xture~T87T- 7025
HH or equivalent to the- mainshaft and output
shaft assemblies. Pass the sling over the shift
rails.

,-
.... <f.

:; .'

GEAR PACK
. HOLDING FIXTURE

. T87T-7025-HH
'. OA EQUIVALENT ~

C8693-1A

~- .

21. Carefully rotate'tne t;an~migsi~~. together with
the gear pa'c~' h6Idi~g_:_fi~~ure; if.lto' a horizontal
position with:, the 'holding. fixture beneath' the
gear pack. ".. ~~.. '. ,. ".'

C8695·1A
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'. DISASSEMBLY AND ASSEMBLY (Continued)

22. Remove. th~ output shaft flange re~aining nut
.from the.output ,shaft. Remove the flange from
the output shaft. If the flange !S difficult to
remove, tap it, loose with a t:lammer.

24., If e.quipped, remove ~h.e 'speedom,eter drive'·.
gear fro.m the mainshaft.

SPEEDOMETER
DRIVE GEAR

C8698-1B·

OUTPUT FLANGE
RETAINING NUT ·C8696·1A

,23. Carefully. pull the gearpack and shift rails and
their holding fixtures forward to dislodge them
from the rear case. Place this assembly on a
workbench.

25. Remove, the sling from around the' shift rails;
gearpack, and holding fixture.

26. Turn the gearshift rails approximately 45 .
degrees to release them from the shift hubs. ~ift

the gearshift rails,forks and interlock, together..
with support Tool .T87T-7025~JH, off the
mainsh.a.ft. .

CAREFULLY REMOVE
GEARPACK HOLDING

FIXTURE AND GEARPACK
FR9M REAR COVER

C8697-1A

LIFT THE SHIFT RAILS,
FORKS, INTERLOCK

AND SUPPORT TOOL
OFF THE MAINSHAFT C8699·1A

DAVE GRAHAM INC. - 2012 
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16-34-16 Transmission~ModelS5-42 ZF Manual 16~34~16

DISASSEMBLY AND ASSEMBLY (Continued)

27. -Using the shift rod support tool as a base, ·set
the shift rail assembly on a workbench 'with the
shift rails in a vertical position. Remove the
interlock.

: R'EMOVE INTERLOCK
, FROM' SHIFT RAILS ~

. CSiOO-1A

28. Mark' each shift fork, shift rail, and position in
the holding fixture to make reassembly easier.
Lift the shift rails from the support tool. Refer to
Subassemblies in this· Section for shift rail
disassembly procedures.:: '

SHIFT
,RAIL.

SHIFT 'ROD
SUPPORT TOOL

T87T-7025-JH
OR EOUIVALENT

C8701-1B

I

/

·29. Lift the countershaft off the bench- stand.
Separate the input shaft from the mainshaft. Lift
the mains'haft from the stand. Refer to
Subassemblies in this' Section for' mainshaft, .
countershaft and input shaft disassembly and
assembly procedures.

30. Remove the rear cover from the holding fixture..
Refer to Subassemblies"in this Section for rear
case disassembly and assembly' procedures.

LIFT couNTERSHAFT,
MAINSHAFT AND

INPUT SHAFT ASSEMBLIES
'F80M GEAR PACK
HOLDING FIXTURE

CS702·1A

Assembly

1. Place the., input shaft and sYr:'lchronizer ring
assembly over the tapered roller be.aring on the
-input end ,of ~he mainshaft.," ,,- .

iNPUT SHAFT AND ..
'SYNCHRONIZER RING·, .
ASSEMBLY'

C9020·1A
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16·34·17 Transmission--Model 85·42 ZF Manual 16·34~17

DISASSEMBLY AND ASSEMBLY (Continued)

2. . Place the mainshaft and..input shaft on the Gear
'. Pack "Holding Fixture, T87T-7025-HH or

equivalent. Place the countershaft on the
fixture and mesh the gears of the two shafts.

4. Position the three shift rail assemblies together
with the shift rod support tool and interlock sq
that the shift forks engage' in the "correct
~m~insh~ft .sliding sleev,es.

5. Place the shift interlock on the three gearshift
rails and en'gage it in the interlock grooves .in

. the 5th-reverse (upper) rail.

PLACE
COUNTERSHAFT

ON FIXTURE
AND MESH
THE TEETH

OF THE GEARS

MAINSHAFT
ASSEMBLY·
AND INPUT

SHAFT' OUTPUT . GEAR PACK
END, ..' HOLDING FIXTURE

. T87T·7025-HH

C8704-1A

ENGAGE SHIFT
FORKS IN THEIR .

CORRECT SLIDING SLEEVES C8705-1A

3~ Place the, three shift rails and fork assemblies
into the Shift Rod Support Tool T87T-7025-JH
;or equivalent in the: position from which they
were removed during disassembly.

SHIFT
RAIL

SHIFT ROD
SUPPORT TOOL

T87T-7025-JH
O,R EQUIVALENT

C8701-1B

ENGAGE SHIFT
INTERLOCK/IN .

.GROOVES IN 5TH/REV
(UP~ER) "RAIL

C8106;.1A .

~\.
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DISASSEMBLY AND ASSEMBLY (Continued)

6. .~ If equipped; slide, the speedometer worm gear
.onto the,mainshaft u,ntil it seats against-the stop

'. on the mainshaft. '

N.OTE: Ensure speedometer gear is installed
with metal spacer towards bearing. .

SPEEDOMETER
DRIVE GEAR

C8698-18

. ~ .. ,. .

9. Rotate the gear. pack and. rear case upwards 90
degrees so it 'is in a vertical position with the
input shaft pointing upwards.

7.

8.

Secure the rear case into the bench mounted
holding fixture T57L-500-B or equivalent.

Position' ,Nylon, Lifting Sling, D87L-1000-A or
~qLJivalent around the shift rails, the holding
fixture and the mainshaft and countetshaft.
Position the gear pack, into the rear case and
push the shafts and rails forward until the
bearings seat in their 'outer races in the housing
~nd .the gearshift rails slide into their retaining

,holes in the housing.

10.< If 'equipped, slide' the ·output.' flange' onto the
output end of the mainshaft. until it seats against .
its stop: Screw the hex nut onto. the·shaftuntil·it
is finger-tight.

CAUTION: Use care to.ensure that the mainshaft
bearing is not pushect off its. race when the
flange is".installed. " .

POSITION GEAR PACK,
IN REAR COVER AND

PUSH SHAFTS AND RAILS
FORWARD" UNTIL BEARINGS

SEAT IN THEIR RACES

REAR CASE'
(ATTACHED TO BENCH.

MOUNTED HOLDING FIXTURE
T57L·500:S .

O~ EQUIVALENt)

NYLON LIFTING
, SLING -

o'S7L.1000-A
OR EQUIVALENT

OUTPUT FLANGE
RETAININ"G NUT

• ~ -··· ... 1 ;.

C8696-1A

C8707-1A
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DISASSEMBLY AND ASSEMBLY (Continued)

l,11. Remove the shift rod support tool "from the'ends
of the shift rails.' , '" \ " ,- '. ' .

4" .~ ••••

SHIFT ROD
SUPPORT' '

, T87T~7025-JH

OR EQUIVALENT

'SHIFT
,RAILS

C8694-1A

. 13., At~ach~the ttlre~,'~ap screws. that secure the
shift interlock to the rear-transmission housing.
Tighten them to 1d N· m (7 ft~lbs). Be sure that "
the, interlock moves freely after tight~ning the
screws.,

SHIFT RAIL INTERLOCK
RETAINING CAPSCREWS

C8692·1A

• I •.

14. ," Engage the teeth of the reverse idler gear with
. the reverse gear on the' mainshaft. Slide, the ~

," ..reverse~, idler shaft downward through the
bearings and into the'rear case. Align the lower·

,of 'the two threaded holes in the shaft with the
bore in the rear case. Place a sealing ring on the
capscrew and attach the screw through the
b<?re in the housing into the shaft. Tighten th~ ",
screw finger-tight.: '

12.' Remove the strap and relJlove the gear pack J,

holding fixture from ,the mainshaft and
countershaft.

" ,

REMOVE STRAP
AND HOLDING
FIXTURE FROM

,GEAR PACK

C8709-1A

ALIGN BORE'
IN REVERSE

. ,IDLER SHAFT , '
. . ~ wriH BORE ' .;' '.
. IN REAR 'CASE,' .'

, ENGAGE'TEETHOF
" REVERSE IDLER

GEAR. WITH TEETH
OF MAINSHAFT

C8110·1A
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DISASSEMBLY AND ASSEMBLY· (Contin~ed)

"15~ "Insert the' central shift~ rair-and finger assembly.
~,: into 'its bote in'~ the rear 'case. ' ,.

'.'~;

C8689-1A

NOTE:, Do not· wait lenger than ten .minutes to ~
tighten all 17 bolts, due to the 'rapid curing time of
the sealant..' , .

CAUTION: Do not use silicon Sealing Compound
or equival~~t. . ~ ,

NOTE: Th~ tapered'roller bearings preload' should ":
be adjusted' 'if' either the' front or rear, ,cases,
countershaft, mainshaft, input sh~ft, or a .bearing ,

, .has been replaced. If the taper~d roller.bearings on
the mainshaft, input shaft, or coul1te~shaft,have to .
be adjusted, do not apply the sealant at this time. .

',f ~8712-1A'

, 16. 'l'f~he:rhagn~t-wa~;;~m0veddU~i~9 disas,se'mbly;
insert"it in ,the recess in .the 'holJ,sing.. -:.

......... \.",

'C8711·1A

17. If the tapered" roller :bearingsonthe mainshaft,
input shaft or countershaft do not have. to be.
adjus.ted, thinlycpat the sealing surfa~e',bf'the
rear case with, Gasket Maker E2AZ-19562-B
(ESE-M~G23~-A2) or equivalent..

. I . ~

18. If rem:oved". push the three '. shi'ft 'rail detents"
back ,into their holes in ·th~ front case. "

CAUTION: Use care to ensure that the shift rail
,cietents do not obstruct entry ~f th~shift ·rails. ' ,

SHIFT" .' ':
RAIL DETENTS, ..

\- \.'
\. "

\ • ·r

F

C8713-1A ':
............
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DISASSEMBLY AND ASSEMBLY (Co~tinued)

1,9. C'arefully'place'the'front case over the shafts'
and gearshift rails··until it rests on its, mating

, ~ s.urface on the rear case. It may b~ necessary to
push the central ·shift rail.inward to clear the

, ,~'inrier surfaces of the front bas~. :' .

CAUTION: Be, careful that the input' shaft does
nQt damage the front seal. Also, be careful that
the shim pack oil baffle is not bent when the
ca$e is positioned over the input shaft.

• I

.Cso19-1A

20. Drive in the two dowels that align the rear case
and the front case. Next, insert two hex screws
and tighten the~ finger-ti~h~.

DOWEL PINS
LOCATED IN TWO ,

UPPER CORNERS OF I

REAR CASE TO '
: FRONT CASE ' :

MOUNTING SURFACE.

C9022-18

21. Screw.two additional hex screws into .the r.ear-
, ,_caS~~9r~$ n~~r'the shafts,J.lnger,tight<:., ."

NOTE:~ If it-is' not 'heces?ary to adjust-the rnai'nshaft/ "
input shaft preload. Install all of the hex' screws that
attach the· two' 'cases and ,tighten to '·22 N· m' (16
ft-Ib).. ' , , ., .." ,

C~UTION: A'dju$tment of 'tapered .roiler bearing
, preload is' necessary if eith;er the. fro~t -or rear '
cases, countershaft, mainsha'f or,,'input $haft
has been replaced,_ or if a ta-pered roller bearing
on· either shaft has been r,eplaced. Refer t6
adjustments in this.. section ..for tapered'-roller'
bearing preload adjustment.proced~rebefore
continuing assembly procedures., ,

REAR
CASE

FRONT
CASE

22. Fit se~.Iing ring to th~ remaining reverse idl'er
shaft retaining c~pscrews. Install the screw into .
the bore in the front case and tighten both
capscrews -to "22- N· m (16 ft-Ibs). With a
screwdriver push caps into the capscr'ews until
they are flush with the surface of the screw
head.

" NOTE: .The rear case capscrew was installed
finger ti.ght in. step fourteen..

-CAUTION: Use hand' p'ressure for screwdriver
only, do not ham'mer'the caps into position.
23. Rotate the transmission so the input shaft is'

pointing d,own. .

C8684-1A
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26. On 4x2 applications, reinstall the output flange.
on the output.shaft.· Install :Companiqn Flange
Holder .T78P-4851-A.. Install the hex nut onto
the.mainsnaft'using locknut socke't Tool.J87T-.
7025-AH. Tigh~en the, nut to 250 N·m (184
Ft-~bs). .

DISASSEMBLY AND ASSEMBLY (Continued)

24. 'On 4x2 transmissions, remove the 'hex nut that
secures·the 'output flange to the mainshaft, then

. remove tn~ flange from the sha~t. Position the.
output shaft seal on Output Seal, R.eplacer

., "T87T-7025-BH or equivalent and. posjtion· the·
seal and tool in the opening in the rear case.
Using a. $oft ham.mer gently tap th~ seal in u~til

it seats in the opening. Apply a litt~~ liquid soap
around the 'circumference"to minimize. frictio'n.

25.··· On 4x4 applications, Output Seal Replacer
T87T-7025~LH 'or equivalent and Seal Installer

" . Tube T77J-7025-B or equivalent to install the
, output shaft .oilseal. Gently tap oQ tub'e with a

soft hammer until tool seats agai.nst its' stop.

SEAL"INSTALLER
......---TUBE '.

D7J-7025-B

. . -t

4 x 4 TRANSMISSION REAR OIL SEAL INSTALLATION-

.'( I·

COMPANION FLANGE
HOLDING TOOL

T78P-4851-A
OR ,EQUIVA~ENT .

. SOCKET
T87T-7025-AH
OR EQUIVALENT

C8678·1A..

~
4 x 2 TRANSMISSION REAR OIL SEAL

INSTALLATION C8715-1A

27·. Secure the locknut by bending a tab on the nut
into the mainshaft.

BEND TAB
ON LOCKNUT INTO

MAINSHAFT THREAD
AREA

I.
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DISASSEMBLY AND ASSEMBLV (Continued)

28. If'required, install new gaskets and P':O covers
over the openings in the front case using the
original attaching screws which" have self
sealing threads and tighten to 38 - N· m (28
ft-Ibs.). . -

31. Place the spring ab9ve ~he nose in the iriter10ck
plate and move both parts into their installed

,pqsitions. ," ',~ .,;~ :.-, ~ i . '" .

CAUTION: The 'procedure must be followed
, exactly to ensure that the" interlock function'

between fifth gear and reverse gear operate's"
properly. .

32. Install'the shift tower assembly. The nose on
'the gearshift' finger must point" toward' the
interlock plate. Install spring' washers and
tig~ten screws to. 22 N·m (16 ft-Ibs)~

.. C87J1-1A

C8716-1A

29. Position the 5th-reverse gear interlo'ck plate
. into its installed. position as shown in the
illustration. Place' the gasket over the shift tower
mating surface in the front case. '.

NOTE: Make sure, that the stop plate moves freely
a~d that -the gasket does not interfere wi~h it. The
interlock plate must be ina position which 'is lower
than the gasket'so that the plate may move freely.

NO'TE: Use,care to ens~re'that theinterlo'ck plat~ ~r
spring do· not drop into: the front c~se.

~O·;' Check the interlock plate co'm'pression sprirlg
against Spring Specifications at the end of this
Section to be sure that its unloaded length is·,
satisfactory.

. C8118-1A
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DISASSEMBLX AND ASSEMBLY (Continued)

33.· ·.Check the.functioning of the interlock. The shift
lever cannot. be shifted .between' fifth and
reverse if the ·iriterlo.ck was properly installed.

CAUTION: Do not' force the lever to shift into ,.
reverse. Damage' to the interlock components'
could occur.' ., .;" . '" '.

'-. " .

C8719-1A

34. A compression spring is installed over .each of
the three detent bolts. The positions are shown
in the illustration. eefore installing the springs,
check that their unloaded length is 44.1 mm
(1.736 in.).

SPRINGS·

C8683-1A

35. Instali anew sealing cap in. each' bore in the
front case where the detents,·bolts and springs
were instaI1E3d~· Use a suitable drift or punch to'
drive each cap in un.til .it .seats 1mm .(3/64 in.)
belOw the surfac~'of the housing.

NOTE: Deeper .installation will ca9se high ~hift
.efforts. ,.

36. Ifremoved install !he backup lamp switch with a
new sealing ring into its mounting boss on the
side of the front case near the transmission
nameplate. Tighten the switch ~o 20 N· m (15 ft
Ibs).

BACKUP
LAMP

SWITCH

.C8685-1A

ADJUSTMENTS

Bearing Preload Adjustinent;. .~

M,easurement and adjustment of the tapered '~oll~r

bearings is nece~sary, if a. housing, counter~haft.,

mainshaft or input shaft has been .-replaced -or if. .a,
tapered roller bearing per shaft h,as b~en replaced.'
The mainshaft, input shaft, and·countershaft should
be .adjusted to provide- a. preload .of 0:00079 to
0.00434 inch (0 ..02-0.11mm). After· adjusting'thetwo
shafts,each should be rotated 'a few times to cen~er·

the' ,'rolle.rs in the' be~rings involved. .

Input Shaft and Mainshaft Tapered Roller
Bearing Preload Measurement

1. With the transmission placed, on a bench with
the output flange facing upward, attach a dial .
indicator gauge with a magnetic base, Tool
D78P-4201-B (or equivalent) to the output
flange in such a manner that the measurement
bar will rest on the output end of the mai'nshaft
as shown in the illustration.

2. .Zero the dial indicator and, using a pry bar,
gently pry up the input shaft and mainshaft.·

DAVE GRAHAM INC. - 2012 
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ADJUSTMENTS (Continued)

'Mainshaft and Input Shaft Tapered, Roller'"
Bearing Preload Adjustment

t. After completing the, tapered roIJer.~: peafing
,preload measurements, described "previ~usly,

place the transmission' 'in an upright position,
'w,ith the input ~~~ft pointing ,Lipwards....

2.. ···, Drive the two dowel pins out'oftheir'hples in the
front and :'rear cases and lift the front case otf
the rear case.

Like. the pre.ceding shaft check, the- preload
shou~d be 0.02 to 0.11 rilm(O.00079 to 0.0043'4

, inch) after installing the shim.-.

, .< C8722-1B

POSITION BRACKETRY
SO IT RESTS ON
SHOULDER OF

COUNTERSHAFT
GEAR

ALIGNMENT ADAPTER
T75L-4201-A

4.

, C8721-1B

3. ,.' Note the indicator gauge reading. A shim and
baffle which is to be fitted later must have a
'combi"ned' thickness equal to the dimension
recorded on the dial plus 0.000~9 to 0.00434
inch (0.02 to' 0.11-mm)~ This' will result in
obtaining-the specified preload after installation
of the shims' and' baffle, and mainshaft and
countershaft. '

NOTE: Shims and baffle must· be removed prior to
preload measurement. The baffle is part of, the shim
package under ,the bearing race.

Countershaft Tapered Roller Bearing Preload
Measurement

1. Using two 10mm hex' screws, attach Dial'
Indicator, ~ith ,Bracketry TOOL-420,1-C or
·equivalent, the P.T.O. opening in the front case
as ,shown in the illustration. Position the dial
inqicator .g,auge to the support in such a way
that the measurement bar rests against the flat
face of the four sp'eed helical gear on the
countershaft.

2. Set the dial indicator needle to zero.

.3. Insert pry bars through each of the two powe~
take-off openings and position them beneath
the 4th speed helical gear on the countershaft
Pry up on the countershaft."

IF
NECESSARY, rrl---'~~~~":'-__-.....-'--

PUSH IN
.CENTRAL1J~~~~~~~1
SHIFT RAIL
TO CLEAR 0

FRONT l--...........:~~~.D~~..-...u.:r-t""I:\\~~~r'r

CASE

Cs6s8-1A
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ADJUSTMENTS (Continued)

3. Using'Slide H~mm~r T50T~10P-A or equivalent
and Internal Puller D80L-943-A or equivalent,
remove the cQuntershaft and mainshaft
tapered roller bearing outer races from the front
case. '

4. Fit each race with -a: shim washer or shim
washer and b~ffl~ plate to obtain the required
preload ,determineq, previously. Countershaft
pr~load is established by using. shims alone;
inputshaft and mainshaft preload is estab~ished

by using shims and a baffle..In both cases the
parts..are. installed beneath the outer race ot-the
tapered roller bearing which. seats in the front
case.

NOTE: Always replace the baffle plate with a new
one when removed.. . SYNCHRONIZER

BODY

I .,'

,r

FEELER
GAUGE

Synchronizer Ring/Synchronizer Body
Wear Check

Position the synchronizer ring on the synchronizer
body as shown in the illustration. Insert a feeler
gauge and measure ,clearance at two opposite
points. If clearance is less than 0.6mm (0.024 inch)
for the 3rd-4th, 1st-2n~' and 5th synchronizer
assemblies and 0.4mrn (0.01.6 inch) for the reverse
synchronizer assemblies, replace the. synchronizer
ring, synchronizer body, or both if required to bring' to
within specificatio~ ..

SYNCHRONIZER
'" RING

For cleaning and inspection procedures other
than that listed below, refer to Section 16-10,
Transmission~Manual-General Service.

5. Apply Gasket Maker' E2AZ-19562-B (ESE
M4G234-A2) 0(' equivalent to· the' mating

.surfaces of the front and rear cases.

CAUTION: Do not use si~icon.

Position the front case on the rear case. Install all of
the screws that secure the two .front and rear cases
and tighten to 22 N· m (16 ft- Ibs.).

INSPECTION

COUNTERSHAFT
FRONT BEARING

OUTER RACE C8723-1A

n
SLIDE HAMMER

TSOT-100-A OR EQ'UIVALENT
AND INTERNAL PULLER

D80L-943-A OR EQUIVALENT

,0 C8724-1A

"

GEARS CLEARANCE ..

1 0.6 mm (0.024 inch)

2· 0.6 mm' (0.024 inch) I

3 0.6 mm (0.024 inch)

4 0.6 mm (0.024 inch)

5 0.6 mm (0.024 inch)

Reverse 0.4 mm (O'.0·'6 inch) .'
C8725-1B

Synchronizer Compression Spring Tension
) Check ' .

Gheck the length -and t.ension of .all .compression
'spring's .,~f .synchronizer~~ .

SPRING SPECiRCAnONS

Unloaded Length o.n. Wire .Diameter

14.8 mm 5.960 mm 0.95 mm
(0.583 in.) (0.235 in.) '(0.037 in.)

CC8726-1A
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SUBASSEMBLIES

BOOT-TO-COVER
RETAINING RING'

3.· .' Slide the boot ·andcover as an· assembly off: .
past ~he top of the, gearshift lever. ~'" ;'-, ,,'

; • .J

I .... '

. C9021-1A

, ~ GEARSHIFT
-', ~EVER

BOOT AND COVER
ASSEMBLY'

4. Invert the cover with attached "boot and remove
, the s'nap ring that'secures the ,two parts. '

NOTE: ~IA ,cross shaft pa'sses throughth,e" cardan' '
joint and gearshift lever ~and rides inside sleeved

1 needle bearings that seat in the bores that seat, in
the joint. D9 not disassemble these components.

GEARSHIFT
. \ LEVER
ASSEMBLY

" C8727-1A

2. Slide the two pieces'off the cardan joint.

Shift Tower Assembly
Disassembly' ,

1. Remove the four' capscrews that attach the
gearshift lever cover to the gearshift housing.
Lift the lever, boot, cover and-att,ached parts o.1f
the housing as an assembly. '

NOTE: Disassembly of' parts inside the gearshift
housing'should be confined to' replacement 01 the
detent when necessary. '

" C8730-1A

SLIDE THE
TWO PIECES

OFF THE
CARDAN JOINT

C8728-1A

Assembly
1. Insert the boot in its upright 'position in 'the

-gearshift lever cover. -, " ',,'t' •

DAVE GRAHAM INC. - 2012 
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SUBASSEMBLIES (Continued)

,2: Using a screwdriver, install the snap ring.inside
the'·boot so that the boot and ring will. be
secure9 in the groove in the cover.

BOOT-TO-COVER
'RETAININ'G RING

C8730-1A

SLIDE THE .
TWO PIECES

ON THE
CARDAN JOINT

t••

3. Slide-the boot and cover·'asan asseniQly on .
pa~t the g~arshif.f lever.· .

C8732-1A

4~ Place the two guide pieces on the lUgs :on the
cardan joint. The slotted ends of the guide
pieces snould be located near· the 'cover

.pointing in~ards 'toward the shift le~er.

C9021-1A

GEARSHIFT
'LEVE~

BOOT AND COVER
ASSEMBLY

. .
5., If required, install a new detent in·the-' ge~rshift

housi~g. Usi':lg .Rotund.a, H.eat Gun 107-0'0300, . '

Heat the detent mounting area in the housing to:·,
approximately 248°F (.120°C). Press the detent into
its mounting hol~ u~til it rests against its stop in the
base of the hole.,

DAVE GRAHAM INC. - 2012 
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SUBASSEMBLIES (Continued)

Transmission~Model S5~42 ZF Manual '16-34-29

6. Place a new gasket on the upper surface of the
gearshift hO,using. Place the gearshift lever ~jth
the attached. guide pieces into the :guide" pie~e
grooves. The~ slotted ends' . of these';' guide
pieces must face ~p~ard.

CAUTION: ,Do not use silic«;)n sealant.

NOTE: The nose on the gearshift lever located just
above the ball must face. toward the location into
which the stop plate and compression spring will be
sUbsequ~ntly installed.

, ,-
GEARSHIFT

'LEVER .,

ASSE.M.~LY

GEARSHIFT
- HOUSING.

C8727-1A

7. Tighten the four capscrews that secure the
head assembly, to the gearshift housing to
approximately 10 N· m ..(7.. ft-Ibs).

Shift Rails

Disassembly' ..

1.· .Install e'ach rail in a "vise :witn "soft 'jaws or. ' ,
-': equivalent and, using a suitable drift punch or

equivalent, drive two roll pins out of the. ,1 st-2nd
. 'and. '5th-Reverse 'shift fork and t~e ge~rshift

finger on tbe central shift, r~il. ~Ii~e. eac~. pf the
forks off its rail and the finger 'off th~ .cefltral
shift rail. ~ , .

, ,

,Assembly

1. ~ Position each shift rail ina vise' equipped,'with
~oft jaws or equivalent to '"pre.vent, ~a~~~e. .

2. Slide the fork onto' the rail"from' wtiich lt was
removed~

3'. 'Drive the roll pins thr9ugh the fork or finger and
thro~gh the" rail.

i.

INSTALL ROLL PINS
IN SHIFT RAILS

AND FORKS

~~--'-

C8734-1A
. C8736-1A,
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, SUBASSEMBL,IES (Continued) ,.r. :

Transmission Rear Case

D~sassemb,ly

1. If·required, drive, the two dowel pins, out-of the
rear case.'

2. 'Using Slide Hammer T50T~1OO.:A o~· equivalent
and Intern~1 Puller D80l-'943-A or equivalent,
remove the' m,ainshaft r~ar bearing outer race
from the ,rear 'case. .' .

3. U~ing a suitable' drift, 'drive 'themainshaft rear
s~al.out o,f .t~e rear case:, Discard the seal.

4. 'Using ,slide. hammer T50r~1OO-A or equivalent
and Bearing Cup Puller '; T77F-11 02-A or

-,~equivalent, remove the. countershaft· rear
pearing. outer' race from- the rear case~: "

SLIDE HAMMER ,
'T50T-l00~A OR ;
EQUIVALENT
AND INTERNAL
PULLER D80L-943-A
OR EQUIVALENT

5. If required, remove the central shift rail bearing
from the rear case. Use Blind Hole Puller D80l...
100-0 ~nd Slide Hammer T50T-1 OO-A . to
r~~~ye the ,bearing.

SLIDE HAMMER
TOOL-T50T-l00-A

C8740-1A ,
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SUBASSEMBLIES (Continued)
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Assemb.ly.

1. '1- removed, install the central shirt rail bearing
into the rear case. Heat the rear case in the
area of the bearing bore· to 160°C (320°F) with
Rotunda Heat Gun 107~003.00 or equivalent.
Insert the ball sleeve and drive the bearing in
until it seats against its stop using Needle:
Bear~~g Replacer T87!-7025-DH.

DRIVER
HANDLE
T80T-4000-W.

C8741-1A

2. Heat the rear case in the area of the
" countershaft rear be'aring outer race to 160°C

(320°F) with,-Rot~nda Heat Gun 107- :00300 or
equiv.alent. ..,Install the countershaft ·bearing
outer race with Driver Handle' ,T80T-4000-W
and Bearing..Cup Replace~ T73T-4222-A ~ntil it
seats against its,stop.

3. .Heat the rear case in the ,area of the mainshaft
outer race to 160°C (320°F) with Rotunda~Heat
.Gul') l07-00300 or equivalent. Using Qriver
Handle T80T-4000-W and" ·Be'arin.g .Cup

. replacer T87T-7025-PH, tap the. beariQg, qup
into its bore until it seats against-·its sto·p.:· ..

NOTE: Do not install the' mainshaft rear seal at this
time. The mainshaft rear seal is installed just prior'to'
insta,lIing the output flange.

, .

.. .,.. . ~ .

Transmission Front C~se

Disass~mbly . ,

1. Using Slide.tiammer T50T-1'OO-A,or,equivaleht
and Bearing Cup Puller T77F-l102-A or.',
equivalent; remove the input shaJt bearing ,outer
race from the front case. .

2. ~Remove the ,baffl~ ~nq shim~: ~ ~ ,.' '

NOTE: The oil baffle will be destroyed when the race
is removed. Discard the oil' bafffe and install anew
one du'ring assemblY.' .:~~.' .' " .... , " . ,

C8742-1A

'SLlDE HAMMER
T50T-l00-A OR EQUIVALENT

BEARING cup, PULLER '
.T77F-1102-A

OR ;QUI~ALENT

C8744-1A
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SUB.ASSEMBLIES (Continued) "
,< ,

~ .. • 0. ~!

~ COUNTERSHAFT "
FRONT BEARING

OUTER'RACE ' C8723-1A

....,J , '.

,n _
SLIDE HAMMER

TSOT-100-A OR EQUIVALENT
, AND INTERNAL PUllER· " '

, D80L-943-A OR EQUIVAL.ENI· '-

.' ~"

7.' ~t'~equired, remove the fluid drain and:'fill plugs,
and sealing rings. if so equipped, from the front
case.

6.:Remove .thecountershaft front bearing outer
race. with Slide Hammer T50T-·100-A. and

, 'ilnterrlal Puller Q~'OL~,943-A. : ,, .

~.,

3.· Using a punch, remove the input shaft oil seal
.' I from the base of the quill. ,:-, "j',

NOTE: If'the quill is being r~'moved" the inp~t shaft
se~1 may.. b'~ r~r:nov~d 'later.When, the q~ill is out of
the h~.using.' ", , .

.~. .. ~ t· ..

"/~" /.,~...,.// .

. , ~
."', ((\. ..",'. V" ... :..-----
USE A PUNCH ' .. ,1. , •

, TO DRIVE.',THE' : . > /"" .
INPUT SHAFT OIL., / ",;. , -
SEAL FROM THE" "0' ;'

BASE OF THE QUill. I "

.G

C~745-1A

.',

, .

4. " If required, carefully tap the quill Jrom' the .f~o~t
case using a soft mallet. ' " -

5. Remove the b-ring from the quill. Remove 'the
oil seal if not already··remc;>yed.

......

.~ ..... .

,C8147-18

. I '"

"" ~

*DRAIN 'AND FILL PLUG "
(WITH STRAIGHT TH'READS)
AND SEALING RING
MAYBE USED., .•

SEALING . .·B r <::;;).

RING, W
~".,.',~

Oil
SEAL

C8746-1A
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SUBASSEMB~IES (Con~i~ued)

Transmi.$sion-Model 55·42 ZF Manual

.1-'

"
...... )..

16·34·33

"

8. ',' .If~required,· remove the...:sealing caps :and three
• • ... #. shift rail- detents frory:(the front case. .

';:'A~; .
~/;:; ;

,/.~. "-

.:;-' SHIFT

RAIL DETEN~S

9. If..:fequired, remove the roll pins that hold. the
5th-r¢verse interI9.c.~ plate from their l?o~es In
~he fron.t case just below the gearshift housing:

10.. If required, 'remove the centra.1 shift ra~1 n~edle·
, . bearing from the front case,using Sli:qe Hammer

:. T50.T-:100-A or equivalent and .Blin·d Hole Puller
. ..D80L-1 00-0 OJ equiyalent.·- ~_ .

Assembly' .,
.). ,- , ~'.. \ ~

1.' If they were removed; tap the. 5th~rever~e
interlock pl.ate roll pins into .their bore~ in the'
front. case until the bigger one bottoms out
(sticks out approximately 8mm (.315 inch)'; the
small one sticks out 4-5mm (;158-.197 inch). Do
not allow it'to bottom out.

" CS74a:-1A
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SUBASSEMBLIES '(C~ntinued)

: Transmission-Model S5-42~ZF,Manual , 16-34-~,4

.~ : 'f ." .

'2~ Hea~ ,the fro,nt case in the' area, ot"· the central
shift rail "bearing.bore to ,160°C;~l320~F) with
,Rotunda' Heat Gun 107-00300 or, equivalent.
Drive the bearing sleeye"in with. needle bearing
replacer T87T-7025-DH and Driver Handle
T80T-4000-W or equivalent 'until it is flush with
the. surface' ot~he bore.

4: ~'Insert the three shift rail detent' bolts into their:
respective bores in, the front case.,' They must

,,se~tin the detents in their respective shift rails.
and must move freely, when in their install~d,

positions..

DRIVER HANDLE,
T80T-4000-W

'\ .~:

, NEEDLE BEARING
REPLACER

T87T-702S-:DH

C8750·1A

SHIFT
J~AIL DETENTS

\
C8713-1A

3. If -re"moved, install the drain and fill plugs into
the' front caSe. Tighten to 50' N· m (37 ft..lbs).
Straight threaded plugs with sealing ring.
(Thes~ torque values apply to a cold housing).

" ",", ;' /. , '. .
NOTE: Drain·. and,' fill plugs with tapered.,pipe
threa9s should" be tightened to 40 ~. m (29
~t-I,q):'

.:." .\

. ,

5~ , Pla~e a newvCS-;ing on the I~put',shaft q~ill.

*DRAIN AND FILL PLUG
(WITH STRAIGHT THREADS)
AND SEALING RING J'

MAY BE USED,

,SEAL!NG tB
RING W
~

"

. C8751-1A
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1.6-34-35 Transmis.sio"~.Model ,85-42 IF, Manual 16-34-35

SUBASSEMBLIES (Continued)

. ~753-1A '

INPUT 'SHAFf.
'SEAL'INSTALLER
T87T-7025-EH
OR EQUIVALENT

DRIVER HANDLE
"T80T-4000-W : ,

OR EQUIVALENT'
." .~,': .. . .. :.,

...-

LUG IN
QUILL MUST
ALIGN WITH'

. RECESS IN HOUSING

6. ,'Po$itionthe qUill in the housing in·suct1~a way
.. thatJhe lug in th~ quilt ]s~' in alignment with the
recess in the hqusing. Pus,htne" quill in"until it

. bottoms' against its bore in the hou~ing.'·

8~ Heat up the mounting bore in the front case for
the taper roller bearing.' 'outer race, 'of the
countershaft to 160°C (320°F) with Rotunda
Heat Gun 107-00300 or equivalent.

.9. Position the shiri,'~ith proper thickness in the
bore. Using." Driver: Handle T80T-40PO-W or

f equivalent and Bearing Cup Replacer T73T
4222..A or equivalent, drive the countershaft
bearing out~r race, in until it. seats again.st. ~he
stop ,in the ca~~. . _.' .' . :,' , .'

C8752·1A

~ '

7.. · Position'the seal in the frontcase. Using Driver
HandleT80T-4000-W or equivalent and Input
Shaft Seal Installer T87T~7025-EH ·or
equivalent, drive in the-seal until it seats against
its stop in the quill. .'~ '

CAUTION: If, the, counte.tshaft, input shaft,
mainshaft or ·one or more tapered roller bearing
has'been: :,replaced, It is 'mandatory that the
tapered roller b'earings be adjusted to obtain a

, preload. of 0~02, t~0.11mrri (9.00079 to 0.00434
inch). Refe,r ,to adjtistm~n:ts in .this.section for
procedure.' .~.,." .'

o

~

o
0::

)

~
)1 :'~"",

COUNTERSHAFT FRONT
BEARING OUTER RACE AND SHIM

DRIVER
HANDLE
T80i-4000-W .
OR EQUIVALENT

C8754-1A
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,~16-34-36 Transmi~~ion~Moder 55-42 ZF .Manu~1

SUBASSEMBLIES (Continued) . ""

1o. Heat tne front case in the are~ of the fnput shaft
.tapered.,Jolier bearing outer ·race tp 160°C
(320°F):with.Ro~undaHeat Gun 107- 00300 or
equivalent. " ." '. ~,' " ' ,

11., Position the corr~ct shi'm/sealing disc::"pack in
the bore for the, 'input shaft beari,ng _outer race.
Using·driver handle T80T-4000-W or equivalent
.and Mainshaft.·Bearing.· Cup R~placer" 'T87T-

. '7025-P~'or ~quivalent, drive the.:bearing cup in
until it seats its,..stop ~n,the.bore."

. .' , .' ' ~' -. ; ., .;...

.'"~ .'

COLLET
RETAINING "

RING
T75L-7025:G

OR EQUIVALENT

3,. ' Place the' Bearing'.: Collets T87T-7025-FH or
.equivalent':on either 'side .of the mainshaft front
bearing. Position·the~Pulier Tube T77J-7025-B
or .. equivalent~ in the' co·lIets. Pass, thre -' Collet
Retaining .Ring~ -T75L-7025-G or .equivah3.nt
over: the, 'Puller and into the collets so. they
clamp firmly to the. beari~g. Pull tne bearing
fro'm the mainshaft. - .,

C8155-1A

DRIVER
HANDLE - "

. T80T-4000-W
-OR EQUIVALENT

. INPUT SHAFT
"BEARING CUP ,

" .. REPLACER
~ , . T87T-7025·PH

- .oR E'QUIVAlENT

. INPUT SHAFT· .
, . BEARIN·G·· .'

OUTER RACE

. I'
COLLET .HALVES

T87T-70iS-F-H
OR EOUIVALENT C8157-1A

Mainshaft,
Disassembl,y.

1. Clamp the 'output-~nd,9f the m~in shaft firmly in
a vise.. ·.'

NqTE: Use:: brass pads or equiva'ient to ,prevent'
damage.·.· ". . .

, .'

2. Remove t~e 4th synchron~zer ring from the 3"rd
4th syn9nronizer, assembly.

4. Remove the· 3rd-~th'gear sliding sle~ve from
the main'shaft. ,.' ,.," .'.' .

'CAUTION: ,Place a clotharourid the synchronize-r
-assembly to. catch the compression' '·springs,
pr~ssure pieces and balls that ·will be released
when" t~'e sli~ing slee~,es. a,re .removed. .

",4TH ;
SYN~HR6NIZER RING

i ••". ~.\,

C87,56·1A
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16-34-37 . Transmissior:'l~Model 85.-42 ZFManual

. ~" (~ .

16-34-37

. 5.; 'Remove the,.snap: ring that r~tains the ,3rd-4th
synchronizer body to the. mainshaft. "

•••• j

, .. 3RD-4TH . ,
. '$YNCHRONIZER BODY

:SNAe. RING

C8759..1A

7.( . Position the two collet halves T87T-7025..NH or
. equivalent ,on the 3rd-~th.· synchronjz~r body

and slide the collet retaining ring over the .collet
halves to. hold th,em in- place on the
synchronizer body.

6., Place the Collet Retaining Rjn~fT87T-70'25-0H
or. equivalent over the mainshaft and let it rest

"on thematnshaft 1st .gear. ' " '

. COLLET RETAINING,
RING-T87T-;7025-0H OR

EQu'IVALENT

. ." C8760-1A '

8. Place the Shaft 'Protector D80L-625-4 or
equivalent on the end of,the mainshaft. Place
-the Three' Jaw P'uller D80L-'1 013-A :or .
equivalent on the assembled collet halves and '
ret~tning ring afld pull, tne synchronizer boqy'
from the main shaft. , ' . . '., ': , .

THREE-JAW PULLER
--:....:.--~~~3...~:D~8~OL~-1013-A 9R EQUIVALENT

. C8762-1A
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16-34-38

SUBASSEMBLIES (Continued)

Transmission~Model 85-42 ZF. Manual

9., Remove:the 'synchronizer ring' from', the
r:nains~'aft 3rd gear. : .

1'1'. ,Remove the 3rd gear caged needle rollers 'fro~ ',:
the mainshaft.· . "'. <~'

..;.

12. Lift the 1st-2nd gear sliding sleeve up as far as it
will slide.

13. Position the Collet Retain,ing Ring T87T-7025
OH or equivalent over the main shaft and let it '

'rest on "the 1st gear. .
• •.•• • - ... •• r-

14. Position' the two collet halves, T87T-7025-MH
- -or'equiva:lent so they-seat in the groove in,the

1st-2nd sliding sleeve. Pass the retaining ring
from below over the' two halves 'and secure.
them' to the sliding. sleeve.

1ST-2ND
SLIDING

. SLEEVE

POSITION ,COLLET
HALVES T87T·7025:.MH
SO THEY SEAT 'N THE

GROOVE IN THE 1ST-2ND
SLEEVE C8766·1A
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SUBASSEMBLIES (Continued) "

·t.:,:

17. Repositi9n the ,mainshaft in the'vise so "that the
. . . output en~ of t~e s,haft i~ ~~~w" facirg "yp. .

.NOTE: Use, 'brass pads or equivalent"to prevent
damage. . . ,

NOTE: On 4x4 versions and F-Supe'r Duty versions,
a snap' ring retaining the taper' roller bearing ,inner
race should be removed.

, ,
.. •. :1 -t •• " .....

't8. Position,' a bearing', .gripper' 'such as, D81 L
4220-A' on the m.ain$haft rear, tapered roller

',' bearing. The gripper.,~se.d m~st'p~II'the bearing
assembly by the shoulder'ofthe tapered rollers,
not from th~ bearing c~ge~ :

CAUTIO~: failure to use a bearing gripper will
~estroy the bearing.

19. Position Three-Jaw' ,Pu'lier D80L:'1013-A or
equivalent on the bearing' gripper and pull the
mail1shaft rear tapered, roller Qearing from the

, mainshaft. "..'

C8767-1A

3RD~GEAR BEARING
INNER RACE

THRUST ~I

WASHER.

,SHAFT PROTECTOR
D80L-625-4
'OR EQUIVALENT

3 JAw PULLER ~ .
, D80L-l0"3~A .

';, OR EqUIVALENT

1ST-2ND
~~-SLIDING

SLEEVE

-.. "'.. _~ • 3RD -GEAR '

,PLACE A L H
AROUND 1ST-2ND SYNCHRONIZER"

BODY TO CATCH THE SPRINGS, ,
PRESSURE PIECES AND BALLS '

THAT WILL BE RELEASE'O

16. Remove the' snap' ring retaining the 1st-2nd
syn~hr,onizer bOdy to the rnainshaft.

15. ,Position Sha,ft· Protector.. D80L-625-4' or
equivalent on the end ,of the mainshaft. Position
the Three-Jaw Puller D80L-1013-A o'r
equivalent on th~ coll~t retaining rin,g and pull
the tst-, 2nd sliding sleeve, 2nd gear, thrust, ,

,washer,and 3rd gear bearing inner race from.
,the mainshaft. -

CAUTION: Position a cloth around ·the 1st-2nd '-.
synchronizer body to ,catch the springs,

. pressure ,pi~ces and balls that will be released
when the sliding sleeve clears the 1st-2nd
,synchronizer.~,~dy. ; ,,' . '

, ,L-.- ...;,-. ~----I

1ST-2ND
SYNCHRONIZER

, BODY,

SNAP
RING

C8768-1A .

C87~·1B

" ii:'

. '

..
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SUBAS'SEMBLIES (Continued) ~ .

·20.. Remove the ·5th gear from ·,the; ~ainshaft.

21. Re~ove the 5th-gear caged Heedle rollers from
.the mainshaft. .

23. ': Remove'the snap: ring retaining the 5th-reverse
synchroniz~r ~body. ~o~~he mainshaft.

'- • ;.' ,,~ 1:"

5TH-REVERSE": .-' '-.. . .' .
SYNCHRONIZER ' ~

. BODY

"

C8772-1A

24.· Remove the-·5th~rev~rs·e sliding sle~ve.·.

. CAUTION: -P~siti'on a 'cloth around the 5th-rev
. synchronizer body' to catch the springs,
pressure pieces and balls that will be relea.sed
when the· ·,sliding sleeve' clea~s the 5t~-rev
.synchronizer body.

C8773-1A

. .
PLACE A.,CLOT

AROUND THE
5TH/REVERSE

SYNCHRONIZER -BODY
TO CATCH THE

SPRINGS, PRESSURE
,PIECE?' AND BALL~.... ,

• ? ';••

22. Remove ·the syncbro~izer. ring from the 5th-
reverse sY'1chroni~er. .': .

,'.-.

; ..

..
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SUBASSEMBLIES (Continued)

25. Place the Collet Retaining Ring T87T-7025-0H
or equivalent over the mainshaft and let it rest
on the 1st gear. Position the c911~t halves T87T
7025-NH or· equivalent so th~ ridge rests
between .the ... synchronizer'; body and the
synchronizer ring. Slide the ret.aining ring

, upwards 'around the"collets to se~ure them in
position. ' ,.

27. Remove thesyn.chronizer ring from the reverse
gear.

C8776-1A

REVERSE GEAR
SYNCHRONIZER

RING

' .. I.,

. ~ ! t·
- ! $\ ~.

, , ~. COLLET
I RETAINING

, :RING
',T87T-702S-0H

OR eQUIVALENT

0"

POSITION'
COLLET HALVES
SO RIDGE ,RESTS

BETWEEN SYNCHRONIZER
'BODY 'AND SYNCHRONIZER

RING
I',......

~774-1A

28.' Remove the reverse gear from the m.ainshaft.

.' 26. Position a -Three Jaw Puller D80L-1013-A' or
equiv'alenf,on the collet retaining riflg and pull
the 5th~Reverse synchronizer body from the
mainshaft. '

THREE-JAW
PULLER
D80L-l013-A·
OR EQUIVALENT

. ~.'. .'.

C87j5~1A

.... 'J;.,.

, j
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SUBASSEMBLIES (Continued)

Transmission-Model 55·42 Z·f Manual 16·34·42

29.. Remove the .reverse gear caged <needle
bearings fr9m the mairi~haft.

REVERSE "
GEAR

CAGED
NEEDLE

BEARINGS

.' .r C8778-1A

."ST
GEAR

., ~. .
THREE-JAW' \',' ,

.PULLER
D80L-l013-A '.. '
OR eaUIVALENT:. . ...

1ST-2ND '
SYNCHRONIZER

.' BODY~

C8780-1A

. .

30. Remove the m'ainshaft from' the vise. P'osition,
the mainshaft. in a ,p'ress as shown in the
illustration and press the 1st gear and the 1st
2nd gear synchronizer body from, the m,ainshcdt.

CAUTION: Make sure mainshaft is properly
supp.orted.

1ST
. GEAR

-'. 1ST-2ND GEAR
~ . SYNCHRONIZER.

BODY .

.C8779-1A

32. Remove 1~t 'gear the caged n'~edle Iolle~s from
the mainshaft.· , ." ,'. ....'·....··.L . .

1ST
GEAR
CAGED
NEEDLE·
BEARINGS

C8781·1A

31. An alternate method is to turn the' mainshaft
.' over and cla~p it at the output end. Position the

jaws of Puller paOL-1 013-A or equivalent on the
1st Gear and pull the 1st gear and the 1st-2nd
synchronizer body from the mainshaft.

Assembly.

1. Clamp the input end of th¢" main shaft i~"a yise.
. ~ ....

NOT~: Use' brass pads or equivalent to. -prevent.' ~,: ,
damage.' (', ~.

2. Place the r~ve~se gear caged n~edl~ rOIJers on
·the mainshaft. . . '~" '... ,. "

. ,.

3. Place the rever'se gear on 'the mainshaft over
.the caged needle rollers. The clutching teeth on
the' reverse gear must face upwards..

DAVE GRAHAM INC. - 2012 
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SUBASSEMBLIES (Continued)

Transmission~Model85-42 ZF M~nual 16-34-43

C A UTI ON : Before ins t a II i n g . 0 rig i n it I
synchronizer.ring and'synchronizer body, check
for excessive wear. Refer to synchronizer ringl
synchronizer body wear check under inspe~tion
ir;- this sec~i~n for proced~re.

5: Heat' the 5tt1-r~verse synchronizer body with a
Rotunda Gear Heater 130-0000l, Heat Gun
107-09300 o.r equivale~t to 1~Oo:C .(320°F).

CAUTION: 09..not heat synchronizer body for
rytore than, 15 minut,es.

!nomnda..\
o

-0 o .,

C8784·1A

. 4. Position the reverse gear synchronizer ring on '.
the taper of the reverse gear~

POSIT~ON '
REVERSE GEAR
SYNCHRONIZER

RING ON
TAPER OF

REVERSE GEAR.
CLUTCHING

'TEETH
SHOULD

FACEDOWN
C8783·1A

,PO,sitio'n the' synchr'onizer: body· 'on the
rnainsh~aft splines _so that si,de ,with the deeper
hub on fac~s down and the short .Iugs o~ the
synchronizing ring engage in the gaps', in the
synchronizer body. Push or' lightly tap' the.. · . <,

synchronizer body down until it S~?ps·. .

POSITION SYNCHRON'IZER
SO DEEPER HUB FACES
DOWN AND GAPS ON
SYNCHRONIZER BODY .
LINE UP, WITH SHORT

LUGS ON SYNCHRONIZER
RING

C878S-1A
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SUBASSEMBLIES (Continued)

Tra~sinission-Model85-42 ZF Manu~l. 16~34-44

7. IrJstall the snap ring on the.mainshaft next to the.
5th-reverse synchronizer body. The' clear.ance '
between ,Ule snap ring,,'ard the, .synGhronizer
body should not be more than 0.1 rnm (0.094
inch). with zero clearanc~ preferable... w.

o

•

CAUTION: Make sure snap ring is free. ~f burrs
~efore checking clearance.

:', .
'. ·'CLEARANCE·

BElWEEN'f;
SNAP RING
AND SYNCHRONIZER
SHOULD BE
NO MORE :THAN
0.1mm.
(0.004 I~~

C8786-1~

.8. Check the·reverse gear end play. End play must,
be between 0.l5-0.35mm (0.006-0.014 inch). ,.

~" There are, two·, grooves on the 5th- rev.~rs~
. .sliding, sl~eve.~ Wjttl th~ two ~grooves facing up,

p'osition' the' s',idin.g ,sleeve ,over the'
synchroni~er bO'dy. 10 'three positions on the
slid'ing ,sleeve, three teeth have been cut away.
Align ,these thre~ area~ with th~ three. gaps in
the synchronizer body and the three lugs on th.e
synchronizer ring. Slide the sliding sleeve down
until it rests against the reverse gear .clutching
teeth., ' '". ':~

" . .. ~

POSITION SLIDING SLEEVE
WITH THE, TWO'. '

GROOVES FACING 'UP

LINE UP AREAS
WHERE TEET'H ARE

CUT AWAY ON SLIDING
SLEEVE ,WITH GAPS ON

. SYNCHRONIZER BODY:AND
LUGS ON SYNCHRONIZER

RING C8787-18

10. Insert three compression springs with~pressure
, pieces.. in ,the .recesses of, the synchronizer'

bodY"'J: .',,: , '
CAUTION': .If' the origi~al sprin'gs are be~n'g "
replaced, inspect them before reuse. Refer to
inspection]n this section for· procedure.
11-. Push'backth~, pr$ssure pieces with a

screwdriver. Push in the balls with a screwdriver
and slide the pressure piece so that it rests

: ag~ins~ the, ball.,

BALL
C8788·1A

12: Place the' 5th gear synchronizer' ring on' the
synchronizer body. :' .

, NOTE: The short lugs C?n th~ synchronizer ring .
should be locat~d over 'the gaps.in' the 5th-reverse
synchronizer body. . .

SYNCHRONIZER
, RING

./~

C8771··1A
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16-34-45 Transmission..;....Model 55-42 ZF Manual. 16-34~45

SUBASSEMBLIES (Continued) , -' ' •• ,. ..~ -,. ';~'. % (-

,- ..-;, -

1'3.- ,Push the 5th gear synchrbnizerring downwards
while pulling the sliding, sleeve into the. center
positi,on. '

C8791~1A

",

,.,..f'

C8789-1A

~ ..' ,~ ....

',' PUSH SYNCHRONIZER . ,
RING DOWNWARD WHilE

PULLING UPON" I't'-....;~""J'

SLIDING SLEEVE

14. Place both 5th gear'caged' needle rollers on the
mainshaft. .

5TH GEAR
NEEDLE
ROllERS

C9024-1A

15. Install the 5th gear on th,e mainshaft ov.er'the
caged nee~le rollers. . '

16.. Heat th~ ·in'ner r'ace of';the tnai~shaft rear taper
roller bearing to 160°C (32Qo,F)' with Rotunda
,G~ar Heater·,130-00001 or', equivalent. Place iton the main shaft and drive it on if necessary
until it s,eats against its stop on the maJnshaft.

CAUTION: Do not heat the bearing for mo're than :
15 minutes.
CAUTION: If necessary to drive the.bearlng on, '.

.,drive against the· inner. race ~nly.:.00 n9t, driv.e ,
~gain~t .the bearing cone. . . : '
17. :. Check the end play of the. 5th "gaar~ 'Enqplay

,' must be 0.006 to, 0.014 inch' (0.15 toO.'35mm). '

NOTE: On 4x4 and F-Super Duty versions, fit an '
additional retaining. ring in the'~ annular groove
adjacent to the taper .roller bearing inner race. It
must have a'n end play of 0.0-0.1 mm (0.0-0.00,4
inch). Om~ -(0.0 inch) should be aimed f~r. .:

C8792..1A
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SU'BASSEMBLIES (Continued)

Transmission-Model S5~42 ZF ~anlial 16·34·46

18. Turn the mainshaft over and clamp it at 'the ,
input end. ,',

. NOTE: Use. braSs pads' or equival~nt to prevent
damage.. , "',,: _' .... '.. ' , .

19. Place tIlE/caged ~eepl~rollers fo; th~ 1st gear
on .the main$Q~ft. . '. . .. -

. 20. Place the 1st gear-o~er the needle -rql'lers on the
mainshaft with '. the "~aper facing up. ~

FIRST
FEAR

CAGED
'4--- NEEDLE

ROLLERS

C8793·1A
" . ~ ,

22,. .Heat the 1st-2nd synchronizer, 'body]o max.
. 160°C (320°.F) with ',Rotunda ·Gear. Heater 130

00001 'or equivalent. Position the synchronizer
body on the mainshaft splines so that the short
lugs on the synchronizing rir'lg engage in the
gaps in the synchronizer body.' Push or lightly
tap the ~ynchronizer b09Y do~n until it ,stops
against the synchroni?er 'ring.. When. proper
installation is made;'the word "ENGINE"·wili be
visible on',the synchronizer body. ',"

C~UTION: Do not heat the 'synchronizer body .
for more than 15 minutes.

SHORT
LUGS ON
SYNCHRONIZER
RI'NGMUST
ENGAGE
'N GAPS ON

, SYNCHRON'ZER
BODY

C8795-1A

2~. Install a snap 'ring on the mainshaft next to the
,1st-2nd synchronizer body. Clearance between

, . the ,snap ring and the synchronizer body, should
. " not' be, more than 0.1 mm(0.004 inch).

CAUTI'ON: 'Make s~re" the $nap ring is free of
burr.s b~f6re instal,ling and measuring end play.

21· Place the 1st gear sync.tJronizer. ri~g on the'
.. ' taper of the. 1st gear. .. .- ,'i':

FIRST
GEAR ;,'

, rAPER

C8794-1A

1ST-2ND ~

SYNCHRONIZER
. BODY

--j

SNAP
RING'

C8768-1A
,~. .
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SUBASSEMBLIES (Continued),

C8798·1A

2ND GEAR
", . ./SYN.CHRONIZER~
'/ RING

LUGS 'ON
SYNCHRONIZER
RING SHOULD , '
ENGAGE IN
GAPS IN
SYNCHRONIZER
BODY

28. Place the 2nd gear synchronizer rii'~i on the' 1st-
2nd synchronizer body. . :

NOtE: The' short lugs on "the synchronizer ring
should be 'located ,ov~r 'the gap's in ttJe ',1 s~-2nd
synchronizer body.' . , ,.,. . '. .

. . 'ALIGN AREAS OF SLlDt'NG SLEEVE
WHERE TEETH ARE CUT .

.AWAY WITH LUGS ON SYNCHRONIZER,
RINGS AND GAPS ON

·SYNCHRONIZER BODY

24. Check the end play of the .. 1st gear.. ,It must be
between 0.15 and 0.35mm (0.006 and ~0.014
inch). . ,~.. ,

25. ,Position the sliding sleeye· over. the
synchronizer body with its tapered collar facing
down (towards the output end of the mainshaft).
In three positions on the sliding sleeve, three
teeth have been .ctJt away. Align these three
areas with-the three gaps-in the synchronizer
bOdy and the three .Iugs on the synchronizer
ring. Slide the sliding sleeve down until it rests
agai~st, the, ·1 st gear.

29~ , P·U~h<·. the synchr.onizer ring downward$' while
pulling _the. sliding sleeve into the center

, position.26. Insert ~hreEf compression springs with pressure
pieces in the .recesses of the synchronizer
body.' .

CAUTION: If ,the original springs are not being
. replaced, inspe;c,t, th~m, be~ore r~use. R~fer to
in~pec.tion in this' secti~n for procedure.
27. Push back'" the pressure pieces ,with a,

screwdriver. Push ·in the balls with a screwdriver
and slide the pressure piece so that it rests

.. ' against the ball. . ~

PUSH DOWN ON·
SECOND GEAR SYNCHRONIZER

RING WHILE PULLING UP
ON FIRST-SECOND SLIDING SLEEVE ..

, t' /' ,
, ! ~

C8799-1A

, ~.
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SUBASSEMBLIES (Continued)

,3RD GEAR
BEARING INNER
RACE

34.. "Heat the '3rd g~,ar bearing inher'race. t9' 1:60°C.' ,
, . (320°F) with Rotunda 'G'ear Heater 130-00001

or equivalent.

CAUTION: Do nof heat the race for more than 15
minutes~ ... ' , . "

3E{' PI~ce the ~ace'o~ 'ttl~ ~ainshaft an~f p~sh it
. , 'dowrJ untit"it seats again,st it~ ',stop on the shaft.

If necess~ry, gently tap the ~ace to fUlly·~eat ,it.

C8800·1A

SECOND
GEAR

CAGED
NEEDLE

ROLLERS

30. Place th~ cagedne~dl~ foll~rs for the 2nd gear
on the mainshaft. . .':. " ". ~' ,.

, 31. Place the 2nd gear over.the needle bearing~ 011
the mainshaft. The'taper of the 2nd gear must
face down on the "mainshaft. .

C8802·1A

32. Heat tne. thrust washer, to 160°C' (320~F,). wjth
Rotunda'Gear Heater 130-.00001 'or eqt:.livalent:

CAUTION: Do not'he~t: the was'he:r f~r niore than
15 minutes.
33. Place the thrust washer on the mainshaft and

push it down until it seats against its stop on the
shaft. If necessary, gently tap t.h~, ~asher to
fully seat it.

·~36. Check the end play of the 2nd gear. It'must be
,between: O. ~ 5-0.45mm (0.006~0.01 ~ irilch)..

37. After the 3rd gear' b~aring' inn'er race h~s,'fully .
cooled, place the 3rdgea'r caged needle rollers ,
over it. .

DAVE GRAHAM INC. - 2012 
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SUBASSEMBLIES ·(Continued)

Transmission":"'Model 85-42 ZF Manual . 16-34-49

,'.
J'. .

38. -, Place the 3fd gear over ·the' needle 'rollers on
the mainshaft. The taper of the 3rd gear must
face up. :,', ~,f

39. Plac~ the 3rd gear synchronizer~irig o~ .the
taper of the.3rd gear.

40. Heat the 3rd-4th' >·synch.ronizer ,body with
Rotunda Gear Heater ·130~00001 or·equivalent
to max. 160°C (320°F). Position the
synchronizer body on the:mainshaft splines so
that the short lugs on the synchronizing ring
engage in the gaps in the synchronizer body:
Push or lightly tap the synchronizer body down.
until it stops against the synchronizer ring.· The .
recess in the synchronizer body must face
upward~. . ,

CAU.TION: ·00 not heat the synchronizer body
for more than 15 minutes'.

.. .

3RD-4TH GEAR
·SYNCHRONIZER
eODY GAPS .
MUST LINE '
UP WITH LUGS ON

..3RD GEAR .
SYNCHRONIZER .

. 'RING'

.; :1 "',

. 41 .. Install a snap ring on the.main'shaft next to ~he.
3rd-4th synchronizer body. Clearance between

.the snap rlng and the ,synchronizer body should
not be more than 0.1 mm '(O~004 inch).

CAUTION: Make >sure the- snap ring is free of
.burrs. before i~s~alling and measuring end~play.

, .'
• A ~ •

'.. J .'
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SUBASSEMBLIES (Continued)

42. 'Check.the·end'.play,of the 3rd ge.ar. It. must be
between 0·.15' ~and: 0.35mm (0.006 and, 0.014
inch). '. .

. I

44. Ins'ert three·compression spririgs with pressure
pieces. in the recesses of. the synchronizer
body. _

9AUTION:' . If -the original springs are being
replaced, inspect them, .before re.~se. Refer to
inspection i~ this s.ection for, procedure.

'45. Push' ba'6K "the:' pre~sur'e. pieces ~i~h a
screwdriver. Push..in the balls with ,a screwdriver
and slide the pressure ,piece.. so~-that it rests
against the ball. . _.... <' .

~ ~. ~.~

PRESURE pieCES
AND S~RINGS

" 'f

\

·~06·1A·

-..:. ,•.f',..

C8805-1A

4TH GEAR
SYNCHRONIZER

~ RING. ' '.

·LUGS ON
~~~~~~b.... RING SHOULD

BE OVER 'GAPS
IN BODY

.-1 -

. 46. Place, the; 4th 'gear..synchronjz'er ring on the
synchroniz~r body.. ~ -' ::..,.. J •• (

. '. ." /

Note: The short lUgs on -the sy.nchronizer ring should
b~ locatea overth~.gap$ inlhe 3rq.;;4th syn~hronizer
body. :.'. " . ~ . .' :GROOVE MUST

FACE DOWN

C8804·1B

ALIGN AREAS WHERE TEETH ARE 'CUT
., AWAY WITH GAPS ON SYNCHRONIZER

BODY AND LU~S ON SYNCHRONIZER RI.NG

43.' Position the sliding' sleeve over the
synchronizer. body with the smaller of the two
grooves -facing down~' In th~ee positions on the
sliding sle~ve, three teeth have been cut away.
Align these three ar~as with the. three gaps 'in
the synchronizer body and the three lugs on the
synchronizer ring. Slide the sliding sleeve down
until it rests' against the 3rd gear..

foil
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.SUBASSEMBLI.ES (Co~tinued)

.. •.1,

'\ .

.. .." .. :_',.

.. ,'

,_,I... , \.

COL:.LET.
~--t---.;;;;;::::::-. HALVES'

44803 AND.
. '~79j ......

_ . C88~..1A. ,.

Input·Shaft·

~isassemb~y

1. . Position the two Collet Halves (44803 and'
44797) of the Universal Bearing Remover Set
D81 L-4220-A or' equivalent around the input
shaft bearing cone. Install the .. Pulling Tube '
Assembly on the collet halv~s and pull the input
shaft bearing from the input $haft.

':-'h ,. •

:. ", ..

Assembly _. .. ~.'

. c'". .

CAUTION: Inspect the s'urfs'ce"of the input shaft.
in the area of the bearing race· to make sure it is
smooth and free of burrs. Also inspect the
condition of the guide.splines. .

1. Place the bearing on the input .sh~ft.

2. Place Bearing Cone Replacer T85T-4621 ~AH

over the ·bearing.

3. Position the shaft, bearing, and bearing cone:
replacer in Press Plate T75L-1165-B as shown·
in the illustration. ' ·

CAUTION: Ensure that the pocket bearing, oil
baffl~ is fUlly installed and not·damaged.

C8808..1A

47. Push the synchronizer ring downwards 'while
pulling' the slidin~ sleeve into the center-

. position. , .

"¥ .
I

PUSH DOWN ON
SYNCHRONIZER RING
. WHILE PULLNGUP
ON SLIDING SLEEVE

48. Heat the inner race of the mainshaft front taper
roller bearing to 160°C "(320°F) with Rotunda ~

Gear Heater 130-00001 or equivalent. Place it
on the main shaft and drive it on if necessary

, until it seats against its s.to~ on the· m~in~haft.

CAUTION: Do not. heat the bearing fo~ more than
.15 minutes. .

CAUTION: If necessary to drive I.be J)earing on,
drive against the inner race o~ly~ Do not drive·
again~t the bearing cone. ,. .

An alternate method is t to press th"e bearing on
using Bearing Cone 'Replacer T85~;4f;)'21-AH.
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SUBASSEMBLIES (Continued)'

Transmission-Model .55-42 ZF. ",anual 16-34-52

4. Press the ,bearing on until it seats again~t its
stop on tt:le shaft. .

, "

5. An alternate"method is·tO heat the inner race of
the input shaft tapered roller bearing to 160°C 
(320°F) with Rotunda.Gear Heater 130:'00001,
Heat Gun 107-00300 of equivaleflt and fit it on
the input shaft. If necess~ry, ,use a suitable tool
t~ se~t t~e' bearing aga~nst its stop.

CAUTION:' Do not heat-the 'b,earing for more than
15 minutes~ .

CAUTION: Ifh,ecessary to drive the 'beating on,
drive against the inner race only. Do not drive,
.against the, bearing cone.

)

.... rl

..'

.... .
Any time~.. the tral1smission i's 'r~eryiced ,:check·. the

following items:' ..".." .',' .'

• Confirm _that the oil baffle is installed in the input
shaft synchronizer" conEf rec~ss.

• 'Vlsually inspect the oil bElffle"for tears or damage. ~'

.~ :rh~ oii baffle lip is re6e~~e9 6'mm (+ 1 -0) [0.24 in.
· (+0~04 - O)lbelow the synchronizer COile edge.

, .

• .The., oil ~affle (its ,.tight and :cannot 'be 'moved by ,
hand~_ ": ". ,', - I •• ,;, • " '

,. The three' 'Iubric~tiorl' holes' in th~ input shaft are'
.' .fr~e of .an¥obs~tr~cti9n." -: .....

• The oil channel (in ~t1e main' case) to the input.
'shaft bearing i~ f~ee' .,of any o.bstruction.. .

• The oil retaln,er :ring '(p~rt' of the',shim pack)..behind ,
the outer raqe;'of 'the input. bearing is free of
damage.. > "

. .

• The synchronizer. body: snap' ring forward of the
3/4 synchronizefpackage on the mainshaft is in
position..' .

6mm (+1.0 -Omm'j
, 0.24 IN. (+ 0.040 -; a.IN.)'· I •

. OIL BAFFLE

TAPERED R"OLLER BEARING
"POCKET BEARING'~ :"

INPUT SHAFT
OIL BA'FFLE INSTALLATION

Countershaft

NOTE: Do' not attempt serVice procedures on' the
counter~haft gears: It-is serviced as 'an assembly.
Service' .only th~ beari~gs .'. on'4 tre 'coLintershaft.
Remove bearings. with· an 'appropriate' puller.

.Preheat new;',bearing$ to 1QO· .degrees 9 ·(320
degrees F) with Rotunda·Ge~r.Heater 130-00001 or
equivalent. ..:, '. ,.":, '.." .,~ .., - ,

< "" .J .j}..
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16-34-53 T~ansmission-..Model 55-42 ZF Manual 16-34-53 ~

SPECIFICATIONS

.... ~ .. .....
.' ,. -' ~ .- -.

~ption m~
~ Inches ~

. ,

Countersh~ft (Preload) . 0.02-0.11 0.00079-0.00434

Input" ShaJt and Main Shaft (Preload) ,0.02-0.1,1 . .. 0.00079-0.00434. '. ' ..-

Mainshaft Reve~. Gear 0.15-0.35 .0.00591-0.01378 ¥ .~~

",

-. -.... "

Mainshaft 1st Gear . , 0.15-0.35 0.OO591~·01378,. , ' . "

Mainsh~ft 2nd ~ear ' 0.15-0.45 O.OO591...Q.017.17'
.... , ,

'.

Mainshaft 3rd Gear . 0.15-0.35 0.00591-0.01378"

Mainsnaft 4th Gear I "0.15-0.35' 0.00591-0.0'1'378 "

"

Mains~ft Synchron~er Body Retention Rings 0-0.1 0-0.00394
-'.

CLEARANCE SPECIFICATIONS

CC8825-2B,

. "

. 'TRANSIISSION LUBRICANT ROTUNDA eQUIPMENT
,DeIcrIptIon LItn U:S. Qts. Imp. Qts.

Motoraaft MERCON* Multipurpose
Automatic Transmission FlUid Xl-2- 3.2 ' 3.5 3.0aox or DDX (ESP-M2C1~H):or"

,equivalent. .-

Model.

'on~

10?-:90300 -

Transmissi9n Jack..

Heat Gun

Gear Heater
,CC8827-1B '

TORQUE SPECIFICATIONS

Description : .... "r'" Quantity
Thread

Descrlptl9n :. ' .

Torque·':; " '.

Ft.-Lbs.'

Drain Plug/Fill Plu,9 (Tapered Threads)
"

M~1x1.5 35-40 25-30

Filler Plug/Drain Plug (Straight Threads with Sealing 'Ring) " 50 37

Extension Adapter to ~ain Case ..., 17 ' M8' 22 16 .'

End Yoke to Mainshaft

8t\ift To~er Co~er' to Main Case' M8

250

22

H34

-, ,..16

P.T:O. Cover p'late ;, ~ 38 28

Idler Shaft Retention 2 .M8 22 16

Shift Rail Plate 3 MS. .... ' 10 ,?
Shift Cover to Tower Cover'

Reverse Switch

3 MS'

.9/1 s."18NF 20

7 "
' .

15·

CC8828-2C

SPRING SPECIFICATIONS
Length Outer DIameter Wire Diameter

Detent Springs 44.1 mm (1.736 in.) 7.880 mm (0.310 in.)' 1.250 mm (0.049 in.)

Reverse Gear Stop Plate Spring 35.5 mm (1.398 in.) 9.040 mm (0.356 in.) 1.000 mm (0.039,in.)

Synchrorizer Spring 14.8 mm (0.583 in.) 5.960 mm (0.235 in.) 0.950 mm (0.037 in.)

CC8829-2B
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SPECIFICATIONS (Co,ntinued)

Transmission-Model,SS-42 ZF Manl;lal 16-34-'5,4

. PRES8-0FF ANDPREss-oN PRESSURES AND MOUNTING TEMPERATURES

J::. "

- -kN

.Taper 'ROller Bearing Inner, ~ace . "

'Synchronizer Bodies, :'

Thrust 'W~her

'Needle Bearing Inner Race'~. ",

Bearing Outer Race i~ Cover
Ball Bearing Sleeve in .q<)ver ., .. ' "

SPECIAL SERVICE TOOLS

SPECIAL TOOLS

, PreSsure'

~s. c

. 160 '

160 '

160

'- '.,.

Temperiture "
,F,<~, -r~ ,

320
320,"

320
329
320~

,,~2A

T81T·7025-AH ' Lockout Sod<et - TSOT-100-A\ • Slide Hammer ' , ~'

.T81T·7025-BH 'Rear Seal R8pIaoer T80T-4000-W HancIe
'\, .. ~ ,-

, T81T·1025-CH .Rear Seal ~Remover T77F-1102-A Bearing Cup ~Her . '"

T81T·7025-DH . NeecIe Beamg' Replacer ., T73T-4222-A Bearing Cup Replacer '
. ,

" "

T81T-7025-EH ' Front Seal RePlacer T84T·7025-8 Forcing SCrew
T87T-7025-FH Beamg ColletS,Pair T77J-7025-8 Pullerllnstaller Tube

,T87T·7025-HH Gear: Pack Holding FIXture T75L-7025-G Collet Retaining Ring

r87T-7025-:JH Shift 'Rod SUpport T751.-4201-A .~ignrnent Adapter ',' . ,.,
. T87T-7025-LH OUtput Seal Replacer T57L-5OO-B Bench Mounted Holding FIXture

T81T-7025-MH -. Puller Collets ., " T53T-4621-e Differential Side Bearing Replacer' ,.
-

T87T'-7025-NH - Puller Collets " T83T-6316-8 CranklC8m Gear and·Damper Replacer

T81T-7025-0H CoII8t Retaining Ring 081L-4220-A ' .! li'ans. 'Puller set

T87T-7025-PH Mainshaft Front Bearing Cup Replacer ,D78P-4201-B
" Dial Indicator ~ ,

T78P-4851-A Companion. FIange;HoIder D79L-4621-A Bearing Splitter

D78P-4201-F Dial indicator Brackets D8O\--943--A Internal Puller .... .. .

T75l-1165-B Press Plate D80L-1~ Blind Hole Puller

T85T-4621·AH Bearing Cone ~oer 'D8OL-1013-A .3 Way Puller : ."

T57L-4621-B . . Bearing Cone Replacer ~~ Shaft Protector "

087L·1~A Lift Sling TOOL-4201-e Dial Indicator , ..

, CC8826-28
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, 16-80..1 Transfer Ca.se, B~rg-Warner 13·56 .Elec.tr~nic,,~hift 16-80-1 '

•.1

SECTIO'N t6-80 .Transfer Case, Borg-Warner '1'3-56 .
.Electronic-Shift ' ,', .'.' ".;
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. ,

DESCRIPTION .' . .!.:~. j_ , '. •

Electronic Shift Control System .:.. ~ :. 16-80-1
Transfer, Cas~: '. ~ .. ~ .' ;.- ~ ,. .. . . . .. 16-80-1 0,'
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Eight-Wire .Harness Connector, ..'-: ' 0. 16-80-5,'
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Five-Wire Harne$s C9nnector.. ~ .' ~'.. ~ 16-80-4
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Only.,
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Rear Or Front Outpu~ $haft Oil Seals, ~. 16-80.. 10'

,SPECIAL SERVICE TOOLS
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SPECIFICATIONS .. ' ~ ~" " "'. 16-80-23'
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. ~.

Transfer ·Case· ,
. The Borg~Warn~'r. '1 ~-96. Electron'ic 'Shift. Tran~fe'r

Case is I uS~d oh Broncq. (4x4)' 'vehicleS':,wit~
Automatic Transmission"only. The. transfer 'cas'e

, transfers powet.from the transmission' to 'the rear
axle~' and also to the fro'nt axle when electronically

.actuated. ' ' " .

Electronic Shift Control System
.. ,This system ,consists of a' tY"0 rocker' I switch '

. control system, an electronic control module, an
electric ·shift motor with an integral.~shift pO,sition
sensor, and a'spa'ed sensor. ..,.' .'. ....,
Rocker, Switch Control System, ,,'

, :.There are two rocker control switches located on
the lower ~ight hand corner of the instrument' panel
fa" fingetti'p shift control. The two switches are
mounted horizontally and are .id'entified, as "4x4"
and, "low.. range". Two indicator 'bar 'lamps are
located' in the. instrument cluster over" the
~peed6meter.f,~, '. '. .

! ,. '

Electronic Control Module .

The' electronic control· module; located on the
, right hand ~cowl' side; controls" th~ o'paration .;,'of the"
trans'fer casein respon'se' to - in·puts to' t'h~.

pushb~tton control .by the vehicle operator. ' ~'.,.: .'

, Speed,Sensor

:·T.h~· speed sensor, mou,nted to the rear 'Qf, the
transf~~ ..case, tells the electronjc control modulE?' the
p~oper speed to shi~t the. ~~ar:lsfe(·ca?e.. ' "

'Shlft pf:?,sihon seii~or

l"he shift position sensor,~ an integral part of ,the
electric shift motor, tells the·, electronic' cootrol
module the shift position of the tran~fer case., '." .

'Electric Shift Motor

The electric shift motor, mo:urited externally at 'the
rear of the transfer'case, drives a rbtary helical 'cam
which 'mo'ves the 2W-4W shift fork and 4H-4L
reduction shift· fork· to ,the selected' vehicle drive 0

.posit~?n. .
. "

SWITCH
ELECTRONIC SWITCH CONTROL C7426·1A
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16~80-2 Transfer. Case, Borg-Warner. 1~-56-Ele~tronic Shi.ft 16-80-2

DESCR'IPTION (Cont~nued)"

. ,,"

..

C7427·2A ~ .

REAR
OUTPUT

YOKE

SHIFT
POSITION,'
SENSOR'

DRAIN '. WIRING
PLUG, HARNESS""

CONNECTOR REAR VIEW

, . . WtRING ,. .... ~SHIFT
ELECTRIC _. ~ CONNECT9R ~:' POSITION'

SHIFT ¥OtOR MOUNTING SENSOR
BRACKET

.- • #~

TO REAR
'AXLE

.SI<ID
.PLATE

FRONT VIEW

TRANSMISSION
AND EXTENSION

HOUSING

, ~.

OPERATION , t

Mechanical Operation
In the 4x2 mode,' torque from the transmission is.

transferred to the ,Jront input shaft, which in turn'
drives the rear output shaft that drives the rear axle.

The,2W-4W shift is. accomplished when·' the·
2W-4W shiftl·fork r:noves the 2W-4W lockup collar .to
engage the .f.ront drive spro.cket on the output shaft
splines. The front q~ive 'sprocket turns the. chain,
which turns the'front output shaft driven sprocket on
the splined front output shaft a~<;t the .. fro.nt
drive.shaft. . _ _.. ~.

:The high~low s~iftis a¢complished wtl"en the:high
low shift fork moves the high-lbw"lockup collar .to
engage the planetary 'gearset assembly to the
output shaft. Torque from the input shaft is then,
transferred through th.e sun· gear~- which then turns
the.planetary g~arset: The plane~~ry gearse.t, which
is now engagEjd to the output shaft, provides the
gear r~Quction. ~ ..

Electronic Shift Operation ~ f'

The tran~fer case is, equipped with. a magnetic
clutch, si,milar ·to .an air conqitioning compressor
clutch, Which .is located inside the transfer case
adjacent tp the 2W-4W shift collar. The clutch .is

. used to spin up the front drive system fr'om zero to.
vehicle speed in mil,liseconds. This spin-up allows
the sh~ft between 2-high and 4-high. to be made at
any vehicle speed. When the transfer case rear and .
front output shafts re'ach synchronous speed, the
spring loaded shift col.lar mechanically engages the
mainshaft hub to the chain drive sprocket and the
magnetic clutch is then deactivated. Shifts between
4-high and 4-low can only occur with the clutch
interlock or transmission safety switches closed.
The vehicle's speed must also be within specified
limits as determined by the transfer case speed
sensor (3 mph or under). .

When the operator selects the drive combination
through the pushbutton control, an e'lectric' motor'
turns a helical-cam, which is linked to· the high-low"

.and 2W-4W shift forks through fork-,mounted roller
bus.hifJg ass~mblies. As·the,electric motor turf1;s.th~

~eli9al~cam, the high-low fork -bushing, rides' ir( a
slotted lobe in th~·cam to make the IOW-hig~ or ~igh~

low 'range, chang'e; ~and the 2W-4W .fork bus_hi~g'

rides on lob.es.,-at lhe 'end of the -cam to m'ake .the
2W-4W or 4W-'2W shift. ' .

The unit is lubricated by'a positive' .displacem'ent .. 
oil pump that channels oil ·through the ·bores in the
transfer case _C?utp~t ~~aft.~. '. I':: ~~ .. . .

Electronic Shift Control ·SysteJ1l: c .:.. '

In operation,' when a control .switch ;in' the
instrument .:panel is, depressed, ,.the Electronic'
Control' ..Modul~ ,will analyz~ information from the
transfer case Sh.ift .Position Sensor to:. verify its
current position. ·It 'also will.analyze inputJnfo~,mation
from ~-the Sp~ed Sens'or and th~ Clutch.;.lnterlock
Switch (or Neutr~I' Safety Switch. depending upon
transmission application). If all the'design cOl1ditions
of the system are m'et, the Electronic Control
Module', will command the. Electric Shift Motor to
execute the desired function. After the. shift takes
place and the motor is turned off, the,·.Electronic ..
Control M.odule will ~gain lOOk at the inputs from the
Shift Position Sensor,to determine if the transfer'
case is in the po.sition, that the .0peratQr.'., selected.

. Finally"the Electronic Control M6dul~'wHI~illuminate
the shift indicatiqn "par lamps located below the .
instrument -cluster"o indicate that the ;"desired
function has been co·mRlet~d. . .
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16-:-80-3 Transfer Case,' Borg-Warner .13-56 Electronic:Shift

DIAGNOSIS AND TESTING

Mechanical Operations':,

Fe'r mechanical diagnosis.and testing'procedures,
refer to' Section 1~-1 0, Transmission-Manual-
G·eneral"Service. ' ' .

, To check the integrity of thes'e circuits, disconnect
the harnesses from .the Electronic Control' Module
and perfOrrTl the following ¢hecks:

.Eight-Wire Pigtail Har'nessCorinector

1. Connect a voltmeter between terminal 8 and·
ground. The voltmeter should indicate battery

" voltage at all times. " ". .

2. Connect a voltmeter .betweenterminal 7 and'
ground. Then turn',' the ignition switch to the'
"RUN" position. The voltmeter should then

.". indicate battery voltage. , " ", ." . : "

·CAUTION: In·the. following sections where the
usage of an 4 ohmmeter is specified, alV1/ays:
remember that-an ohmmeter should NEVER be
c.onnected into ~f"live" or powered circuit. If the

'ohmmeter is .subjected to a P9wered circuit,:
, severe damage will be,done to the instrument.'
·The v~hicle's battery should b~ .disconnected·.
before performing checks on any circuit with an~

ohmmet~rt()p~~vent any accidental damage to
·the' instrum~nt.·I:·

.. .. _. .

3. COnnect an ohmmeter Rotunda Number 007
00001 between terminal 6 and; ground. The
ohmmeter should indicate a "low" resistance
value (less than iO'.ohms).

NUT-N621905-S2 .

!! !

. .: :
;. ':'

- C1428·1A

, WIRE
'--:-' ·HARNESS

7A786,f'

GROUND SCREW
.80',846

"'.

, SCREW~38180'
(2 REO/D)

TRANSrVllSSION' MOUNTING
MODULE-:7E453 PLATE

Electric :S~ift Op~rations ~.. .' ..
If ~ th'e,~; 'system 'bper~te~ improperly,. or ',will not

9perate: '~lt all, a problem cO'uld exist in a ,control
'switch, the, Electronic Control Module, the"'Speed
Senso'r, the < Electric Shift' Motor, 'the' Electro
Magnetic Clutch Assembly or the interconn'ecting
wiring., .

Use' th.e, fol~owing guidelines and test ,pr(i9~9ures
to assist. ~~ loca~i~g the caus~' of .~ problem. ';

Circuit Protection

. The battery 'feed circuit,.thro~gh·a,ci~cuit breaker,
provides memory capability _f9r ' the I ele,ctronic
control 'module." " " I 1, • " '

~ ': ..: ... ,.: ' '~." .....

Ignition "RUN" arid "ACC" feed' circuits, th'rough
a fuse" provide power for the switches and the
electric shift motor.

The headla~p, dimmer .cirQuit provide~' power for
nighttime illumination of the switches located in the
instrument panel.

Control Module Self-Test

The Electron~c C'ontrol 'Modul~ has~a diagnostic
capability of" its. own circl:Jitry~'The self-test
procedure .is ~'~ follo~ws:: '

1. Remove' the Flve-Wire~. Cdnnector- and the
. Eigh't-W,!re Connector. J'rom the' Electronic

Control Module. '
,-" '. ,. ....

2·. Turn the ignition switch to the "RUN" position.

3. Activate the Self-Test switch and note the
result:, A flashing indicator lamp (approximately.
one flash per second) i'ndicates that the cont~ql
module is ,functioning properly. A steady
indiQat6r lamp indicates that the control module'
i,s inoper~tive a~d' must b~ replaced.

Control. Modl,lle Circ~its

, There are three wiring harqesse's connected to
t~e Electronic Control Modute: the Eight-Wire PigtaiF
Harness Connector; the Five-Wire Harness
Connector; 'and the Eight-Wire Harness Connector.

DAVE GRAHAM INC. - 2012 
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16-80-4 Transfer Case, Borg-Warner ,13-56 I:lectronic Shift 16;'80-4

DIAGNOSIS AND T,ESTING (Continued)

4.... Connectan'ohm'meter between terminals 4 and
5, of. the wiring :harness' connector'. 'The
ohmmeter should indicate a ",low':' resistance
value (less than 10 ohms).

5. Connect an ohmmeter between terminal 3 and
ground. The ohmmeter sh~u,"d indicB:te ,9 ohms..

6. Connect an ohmmeter between terminal '2 and
ground. The ohmmeter ;should indicate 0 ohms.

Circuit . Color
Position Number Code . Function

1 OPEN
, '

" 57 BU< Ground
2

57A Blk Ground

3 396 . , BlkiOrg Logic Ground

! .. Transfer Case 'Motor
4 778 Org 9ontrol (Clockw'i,se)

2H-4H-4l

,Transfer Case Motor
.,

: : ~-:.,
" Control5 777 :', Vel

(C~untercloc~ise)

"
. , 4l-4H-2H

I Electro-Magnetic'Clutch6 779 Bm
~ (Feed) ,"

'7 296 : 'WhtlPpl ' Ignition Run'and :;
.. Accessory Feed (Fused)

" Battery Feed (Circuit8 517 BlklWht , Breaker)

5'4, 2 . 3. ;;

FIVE·'WIRE HARNESS CONNECTOR
(D5LB-14489-CA) , '.

.. ; 1,'

Five-Wire Harness,Connector"
l .., Connect an ohmmeter between terminals 1 and

2. Then depress the 4x4 (2H-4H)..switch in the
Overhead Roof Console.' The ohmmeter shou'ld

" ind,ic~t~ ,a vf?ry "I~~" res,istan~e yalue (I~ss

, ,than 50 ohms), while the switch is being
..L depre'ssed. '

2~' Connect an'ohmmeter between terrninals'1 and
, " ,3. The'n depress,t~e "~ow Range", switch to the

righ,t of the ,steering column. The ohmmeter
'shoul9 indicate 'a very -"low'" resist~nce value"

, ~' (less than 50 ohms) 'while the swi~ch is be,i,ng
..depr,e~sed. .

3. Connect a. test lead between terminal 4- and
ground,.- Turn the ignition switch 'to th,e '!RUN"
position and, observe' the Overhead R'oof
,Console. .The. lamp in the Overhead Roof
'Console 'Low Range Bar should illuminate.

4. Connect a test lead between, ter'minal"number
" tiv~ and ground. Turn the 'ignition ',switch to the

"RUN" position and observe the '"Overhead
Roof Corisole~ Ttie lamp in'the Overhead Roof
Console',4x4 Bar sho'uld illuminate.

Circuit " 'Coior
' ,

·.Posltion ' Nun:-ber
.,
~ Function

, 1
J

465 WhtlLt Blu.: Switch FeeQ
: 2 780 Ok,Blli ,4x4 Switch

·3 781 Orgllt BILi Low Range Switch

4 782 Bm'IWht Low' Rang'e tight

5 783 Gry , 4x4 Light'
, .

6

CC6599-1A

'5

__ , •.-..;...-..=--.7

4

CC6600-1A
...,:
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16·,80·5 .Transfer Case, Borg-Warner 13-56 Electronic:,Shift ' '16~80·5

DIAGNOSIS 'ANO TESTING (Continued)

Eight-Wire Harness Co.nnector
1. Connect an ohmmeter' between terminal 1 and

ground. On a vehicle equipped with a manual,'
tr~nsmission, depress, the ~Iutch pedal and
observe the ohmmeter. The ohmmeter should "
indicate a ".low" resistance· (less than 50'ohms)
while the clutch pedal is being depressed."lf 'the
vehicle, is "~quipped, with' an' automatic
transmission, .. shift the transmission into" the
"NEU..TR'AL" ·position and observe ", the'
ohmmeter. The ·ohmmeter should indicate a
"low" resistance (less than 50 ohms) 'while the
transm'is'sio(n~, ,selector lever is in the
,"NEUTR~L""po~,ition~ " ,

2. Connect an ohmmeter between terminals 2 and
. ,~~-3.The· onmmeter' should· 'indicate, a· "low'·',

'" ", res'istance reading' (200-350, ohms)~ ,Thi~:',wHI
check the continUity of th,e spe~p sensor that:is

, , located in the ~ransfer case. The speed sel'1.sor
picks,Hpthe rotating~speed'of·the 6Utpul'shaft
from two notches that are cut in oppo'site sides

. ~f theiout,~r ring 9f th~ clutch housing as~~mbly.

3.; Connect an,ohmmeter between terminal'S and
terminals 4, 5, 6, and, 7, respectively~'Refer",to

th.e chart below fqr t~e appropriate .ohmmeter ,
r~adings in each transf~r case' position...> ' ,

, r.: • ~ ~ '~ • . " • ~ .' '" .

.: ", '

EIGHT-WIRE HARNESS CO'NNECTOR
(E4EB-14489-SA)

~'" . ; ,

,. ~ -. or .,

C'rc~1t Color
.~ ..

., f

Position Nu."ber Code Function

32 Red/Lt Blu Manual Tran~mission
Clutch Interlock Switch

1
Automatic Transmission

463 RedIWht , Neutral Safety Switch

2 774 Lf Grn ' Speed Sensor (Feed) ,

3 ·772 ,~t Blu Speed Sensor Return, .

Violet
Wire #5, Contact PI~te

4 771 Position 'Sensor in
Transfer Case

Wire #4, Contact Plate'
5 no Wht Position Sensor in

Transf~r Case

Wire ,#3; Contact Plate
6 764' BrnIWht Position Sensor' in

Transfer Case !'.

'to, Wire' #2, Contact Plate
7 763 ,

-, orgIWht, Position Sensor in
"- Transfer Case

Y~IIWht:"
Wire#1, Contact Plate

8 762 '. Position Senso~ in
Transfer Case \

2 3 4

OHMMETER READINGS FOR SHIFT MOTOR POSlnON SENSOR

Ohmmeter Transfer Case Gear 'Position ~

Connection 2 High 4 High 4 Low

Meter Reading From '.'
'.

Terminal #~ to #4
Short' ,Open -, ,$h,ort .

..,

Meter Reading From
Ope~n Open S~ortTermina,l #8 to #5 "

-

~eterReading From ' .

Short Short ",: 9peh-'T~iminal #8 to #6 . "

Meter Reading' From Open ,Short'·· ,O~nTerminal #8 to #7

NOTE: SHORT is·a "low" resistance ,reading on the o~mfJleter
(zero ohms). ' .. . :' ~

OPEN is a "high",resistarce reading. on the"~hmmeter
(infinity).

'CC~·2A .
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16~80-6 Transfer Case, Borg;.Warner.·13-S6 ~Iectronic Shift.' 16-80~6

DI~~NOSI~AND TESTIN~(Con.tin~e~)

Transfer Case Feed Harness' Circ~its
The ~.Iect~ic transfer-case feed rarness contains

ten, wires. that. carry a variety of info'rmation to'and
from the. electronic control module. '. .

5

~1~_--'7

CC7429·1B.

..').,...-.---6

'4 '

MAIN FEED CONNECTOR'
~" (D9TB·'~489-~A)

..(

.'

Circuit Color
. Position Number Code Function

1
' -

640 RedtYel Ignitiqn Run and
Ac~ssory Feed (Fused)

2 (Used Only on: 463 RedIWht Automatic Transmission
Auto Trans) Neutral Safety Switch

3 296 WhtlPpl.
Ignition Run and

t. . . AcCesso~y Feed (Fused)
- .

4 57 Blk Ground

5 19 Lt' Blu/Red ~ide Marker Lamp (Feed)

6 ~ It GrntYel Dome Lamp (Feed)

7-(Used Only on 52 Red/Lt Blue Manual Transmission
~anual Trans) Clutch I'nteHock Switch

. .

" ~attery- Feed (Circiut8 517- ~ BlklWht· Breaker): .

WIRE
HARNESS

7A786

NUT~N621905-S2

•• -1:-.'

Main Feed Connector .Circuits
The Electronic:'·',T0Uch. Drive"Four Wh-eel D.rive

·SYstem Main·-Feed ~Corinector', to th~ :instrument
panel harness connector is Iqcated near ~he middle
\of the instrument ·p·anel.' ",' '

t 0. ~.;" • ' •

~.: T~is. cqnnector~.cqn:t'ai~·~ -the ·.,foliowing,:inp,~ts .to. '
th~ system:, . . , "~', . '

,1. ' The 'batte~y'~feed'c,ir'c'uit .throu'gh -s circuit·
breaker prevides memory' capability for the

.- ·,electronic ..control module: - ,.,:',' .. "

0, 2.,' '.Igri·itiori~ ·.·'."R0N""~ 'and' ,.; A'CC"., f~ea c~rcuits
trrough a fuse provide power for the 'switches
anq ~~e electric shift mofor.,. ' '

'3. . Dome ,I'amp feed circuits provide P9vver for th~ ....
r~~di",g -and map lamp~. . ' - ..0' ,

4. - The· side 'marker lamp feed circui~ provides
power for nigh~time illumination of the overh~ad

roof consol~ vehicle graphics. .

5. Transmission interlock and safety ·switch feed
circuits provide input to the control.module' to' .
help determine whether or not the' ~'Low

. Range' '0 position can be selected. '. ' .

6. . The ~chassis .ground ,-circuit providesg~oull.ding,. '
capability' for all of the system components ~. :" ,
except for the '.'Iogic ground" of the .control
moc;jule, ~hich is grounded s~parately~

C7428-1A.

SCREW·381801
(2 REO'D) .

TRANSMISSIO'N "~ MOU~TING
MODULE-7E453 PLATE,.·.

ELECTRONIC.
TRAN'SFER'

. CASE
FEED'

HARNESS

C7430-1A
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16-80-7 , Transfer Case,"Borg-Warner"13-S6 Electronic 'Shift

DIAGNOSIS AND TESTING (Continued)

. A'iisting of th~ transfer case 'feed harness circuits
and their functions follows: '
1. The electro-magnetic clutch feed ci'rcuit

provide,s apower signal to the clutch coil,Jrom
the co~trol module when' shiftjng from 2W to
4W drive.-', . .

2. Clockwise rotation' of -the electric shift' motor
circuif provides power to "drive the shift, motor
through the.2~-4H-4L sequence~, If a position is
selected that would, require a shift through an '
intermeq,iqte::position, the modu,~e will respond

·.as if 'each' intermediate', position .was selected,
· even if the 4L' posi~ion was com-m~nded ,~rom

2H. It wjll then"'fulfill' all of the requirements 'for
Shifting, into', or 'o~t of each inte~l1Jediate
po~sition.'. .. ,.' .

3. Counterclockwise rotation of the electric shift
motor circuit provides pow~r -to drive the shift
motor throu'gh the 4L-4H.-2H sequence.'

· ·Actuation of the Low Range Switch, while in 4L,
will cause a shift to 4H. Actuation of the" Four
by-Four'" 2W~4W switch, after a shift to 4H from
4L, will then ',cause a shift to 2H. '

: 4..' The. speed sen1sor· coil feed c;:ircuit provides a
constant signal from the electronic control
module to the spe'ed sensor located' in the
transfer case. ",

5. The spee'd sensor coil r:eturn circuit provides a
varying signal (while the vehicle is in mo~ion)
from the'speed sensor to the electronic control
module. This signa,l indicates,the vehicle speed
to the microprocessor so that it can control the

, application. of the "Low Range" gear s~le'ction

in the, transf,er case.
6. The,shift,position sensOr feed circuit provides a

'power signal 'from th'€) ElectroniG Control
fv10dule to the shift position sensor to energize
th~ ,sensor.. -,

7. Shift position sensor return circuits provide the
, 'output' information signals from th~ t~?nsfer

case to the electronic control module. This
information gives the control module the
correc~ position of the' shaft that tunis the
helical cam in the transfer case..

ELECTRONIC TRANSFER CASE FEED' . ":'" " .
HARNESS· : ,~. ,.",' ,~,,:

(E4DB-14489.~~)~ :

.. : .~......

2 3

"""'~----·5

8
. ,

Circuit Colo~
',Funct'ionPosition ' Number Cod,':, "

1 : 779 _ Brn Elect~o-Magnetic Clutch,
" ,(Feed):':. .

I . ,

, Transfer·Case Motor
2 778 Org Control (Clockwise)

2H-4H-4L

" . Transfer·Case;Motor
: "Control " ,

3 777 : Yel (CounterciockWise)
4L-4H..2H

".
4 '. 774 ,·Lt Grn Speed Sensor {Reed)

5 772 Lt Blu Speed Sensor (Return)

. Wire #5; Shift Position
6 771 Violet Sensor in Transfer Cas~

(Output' to Modu\e)

Wire #4, Shift Position
7 ,770 Wht, Sensor in Transfer Case

(Output to Module) .

Wire #3, Shift Position
8 '~,,! 764 BrnIWht Sensor in Transf~r Case

(Output to Moaule),,~'. :
~ Wire #2" Shift Position'

9 763 QrgIWht Sensor in Transfer Case
(Ou~ut to Module) ~.,-

~

Wire # 1;. ,Shift' Posit!9n.:"
.10 :, 762 YelIWht Sensor' in· Transfer, Case'

" . (Input- from,;~9dule r,'
CC6608-1A
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16·S0~S Transfer Case, BO,rg·W~rner 13·56, Electronic Shift 16-S0-S

REMOVAL A~D INSTALLATiON

NUT-N621905-S2

SKID A-': 1

PLATE "C7431':1A

~emov~1 .'
1. Raise the vehicle on a hoist.

2. If so equipped, remove the nuts, bolts and skid
plate from'the frame. ' ,

3. Place' a. drain pari :~nd~'r the' ~t~rarisfer 'case.
ARe'move'the drain, plug and drain .th.e fluid~from

, the transfer <?ase~·. .' . .. '. ','

4. Remove the wire connector from'the feed·wire
harness at the. rear' of the transfer ·case. First
squeeze the _locking ..tab~'- .th'en pull the
connectors, apart , ..,

CAUTION: Do not pull'directly on the. wires. ,

NOTE: For detailed 'instructions' on fro'nt' an'd rear
driveshaft removal,' refer' tp 'the' appropriate
d~iveshaftSection: in Group 15.

5~ Di'sconnect .the front driveshaft from front
output shaft ·yoke.· ",' .

6. Disconnect the rear driveshaft from the transfer
case, rear output sh~ft yo~e.

Electronic ,Sh'ift Transfer Case
A

,

III,.,

C7428-1A

WIRE
HARNESS

7A786
' ....

GROUND SCREW
801846

'SCREW-381801
(2 REQ'D)

Control M'odule
.." . .

The electronic control module is' located on the
inside right 'hand cAo~(panel.· - ,

Removal

1~ ,Remo.ve the right hand 90wl panel k~ck pad.

2. ,Remove ..the two mod~le to instrument panel
- attaching screws. ' ,

3. Lift out th\~ rl,odule and disconnect the three .
,- wiring connectors. Rer:nove module a'ssembly.

Installation

1.~ Position' ~module to the" instrument panel
opening. Connect the: three wiring connectors
to· the"module.

2. Place module into the instrument panel opening
anq install the tw'o attaching screws. - -

3.. ',lnstal'l' the' instrument panel 'pad:,

4X4 Shift Switch

Removal and lnstallatjon

l t. Remove the instrument 'panel assembly as
described in that Section 45-61 Instrument
Panel and Pad.

2.' Remove the switch mounting screw and
remove the switch frC?m the panel. '..'" ' " '

3. To install;-position the switch in the.panel and
~~tain, with, mountir'!g screw. ',' .." ,

4. Install the instru~ent pan~l·assembly.. , .-
~ ... • • < 1· .
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16·80~9 '. Transfer Case, Borg~Warner 13~56~Electronic Shift ,,'·16·80~9 '

, REMOVAL AND INSTALLATIO'N (Co~tinued)
" ~-,

. ~

9. Support. the, transfer case .with .- 'a suitabl~' ~ " 'f

transmission' jack Rotunda Nu'rnber 0'7-7-00019':.
or equivalent. ' " .; -

10. Remove the six bolts reta~ning the tr~nsf~r.casa.
to the,t~ansmission an~.t.he ex~~nsion hou~ing.

Slide ihe .tran~fer c~:~e. r~ar~ar'(L,'off" the ~ .
transmission output shaftand lower the trapsfer'
case from the vehicle. Remove the gasket from.
t~e transfer case and lransmi~~ion:housing. ':,

( .
7.' Disconnec.t the' speedometer driven~'gear from

the transfer case rear cover. . .

8. Disconnect the vent hose from. the mounting
bracket. . .

CAYTION: The catalytic converter is located
f beside the transfer case. Be careful when

working around the catalytic converter because
of the extreme hi91:t temperature~ generated by
the converter. ' .

TRANSMISSION
, EXTENSION

INSTAll VENT HOSE
WITH WHITE MARK
AT THIS LOC'ATION

FRO~T Of VEHICLE . SHIELD

,}. '. ~

Installation

1. 'Plac'e a new gasket betwee~ the tran~fer case
and ·the transmission-extension~ "

"2. Raise:ethe,.transfer· case, with the'transmission
jack so that the transmission outp'ut shaft-aligns'
,with the splined transfer case input shaft. Slide
'the transfer case forward onto the transmission
,o~tp.ut shaft.and onto the dowel pin. .Install the
six transfer case 'retaining bolts to the extensi6,n
hbus,ing. Tighten ,~he bolts to··34-.98 ,N •m (25-~3
,f~-Ib) in thesequ,ence shown.,' "~' ". .~

TIGHTEN CASE TO EXTENSION.BOLTS IN THIS SEQUEN~E

C7434-1A

3. '.Remo,ve the transmission jack from the t~ans~er '
case., ,

. ':~. .. .,.

4.' In'~tal'I' the vent .hqs·e so'Jhat the wh~te- m"~rking
o'n'~ the hose; aligns with" ~he'" ri'otch in the

. _ f1l9uOting bracket. .

5.. ·· C6'nn~dt" th~ 'speed6meferdrhten gear 'to the .
transf~r case rear _cover~' Tighten..the .screw to
2.~-2.8 N· m,; (2Q~25·.'in-lb),. ' ' . ,

. .

6.~ Connect the rear driveshaft to·the· transfer case,
output, shaft yoke. Tighten the bolts ,to 28-33
N·m (20':28 1t-lb),~ \. " .

7. Connect. the .f~~~f drivesh~ft.to the transfer',
, case front output shaft yoke. Tightel}'the nl:lt~. to,

11 -20 N· m (8-1 5 1t-Ib)~' , , '" ,", .;. . ~

8:;' Connect the wire connectors.on 'the rear'o'f the'
·trah~fer~case: making'. ~.ure ·that·~hEf retaining
tabs lock. .

.,9~ " hlstalllh,e drain plug' al1d tig~(en' to 9-23N· 111.:
,(7-17 ft~(b). 'Remove the fill plug and, install 1.9 '

.. ';~ Li-t.ets (2.0 U.S:-, aU,arts)' ·of :~Motorcraft
MER CON ® M u Ifi~ Purpose Auto'm'atic

, 'Transm'ission~ Fluid XT-2~,aDX·-o(,.D'OXE4AZ-,. ,
',19582-8 (ESP-M2C166-H) or 'equiva'ient t9 the
bottom of the fill hole. Install fill plug and tighten
to 19-30 N· ~ (14-22 ft..lb). , . .

1'0. Install the skid plate, bolt~ and nuts to the 'frame
and tighten to 20-27 N· m (15..20 ft~lb). .

11. Lower the vehicle."
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, Tra'nsfer Case, Borg-Warner 13~56'ElectronicShift .' 16-80;'10

REMOVAL AND INSTALLATION (Continued) < :

C7435-1A

C7436-1A

'.... " ...

WASHER
AND

R~BBER SEAL

. ,
Remove' the rear output shaft s,ea) using Tool
'T74P-77248-A and 150T-100-A:'

5. Re.move the wire conn~ctor assembly from the
mounting bracket on the rear cover. If required,
remove the two bolts and -remove the bracket.

4.

, TRANSFER'
CASE'
DRAIN

. 'PLUG ::. .. l..

" "

Installation " . :',:: '

1. Make sure the front' o~ 'rea~' output shaft output .
housing bores an9 faces 'are free from. nicks
and 'burr~. Coat the., oil seals' ,with Long-Life
Lubricant, C1 AZ,-19590-BA, (E$A~M_1 C175-B)
or automatic transmission fluid. 'Position the oil '
seal into the fro'n't or :rearoutput housing ,bore, ','

, making s~re that ~.he~oil seal is not cocked in the'
bore,. Drive the oil' seal· into the bore with Output
Shaft Seal Installer, T83T-7065-B and'·Drive

'Handle, T8qT-4000-W.

2. Install new seal slinger on each yoke. Do not
scratch .seal.surfac~:on yokes.

3. . Install the 'yoke, rubber seal, steel washer' and",· .
tocknut on ,the front or r~ar outp~t s~aft. Tighten
th~ lo~~.~uf.to 2~3.-244 N ~,'m (150-1 ~O ft-I~).

4. Connect the front or rear driveshaft' to the
transfer case -output shaft yokes: Tighten t~e,

bolts, ~~ 83-:1,18 N· m,(61-87 ft-Ib).;~· , ," :'::

5. Lower the vehicle' from ·the hoist., :: ,'. ~

Rear Or Front Output Shaft Oil 'Seals
Remf)val ' ,

1. Raise' the vehicle on a ,hoist.

2. Remo~e 'the rear or front:driveshaft" from the
, ,' .. transfer' case, output shaft yokes~ .Wire the

," ,:arive~haf~(~)'out, of the way.' " ,

3~ Remo've ~he,oLiJput shaft 'yok~ by,removing the
30mm' locknut, steel washer and rubber seal
from the rear or front output shaft and remove
the yoke's. ' , ,

4. Remove the oil seal from, the 'rear ,output '
housing bore with Seal Remover, TO'ol, ,T7.4P
77248-A and Impact Slide'" Hammer, T50T-
100-A., . "

,5. Remove the oil 'seal sling~r from ea.ch yoke.

Dis~ssembIY": ",.' ;" .

t. Remove the transfer case from the,vehicle as,
·,described '~in the~.Removaland· "Installation

~-: "portion" of this Section. .' ,', ',' .. -.. .'
. ,

·2.. R,emove the transfe'r c~se drain pl,u9With.a 3/8;, '
, :inch, drive ratchet and',drain the ffuid.

3. :~emOV(3 t~'e' fr~nt and rear' ~JtPut shaft Y~keS . '
by r~mqvjng the' ,30mrn '. locknut,' flat '.steel

, . washer' and rubber'sea1"from t.he output'shaft.
• , • I ~ 't : ';~ ~ • t· ." • . . .

D~SASSEMBLYAND ASSEMBLY:" '~~,

, ,

; ;,

.!" ..~.

~ -.. .-.;.'
, .

,;
'. '

'''' ,.; .. . .. ~

I • -.'
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16-80-11 Transfer Case, Borg-Warner 13-56 Electronic Shift 1€)-80-11

DISASSEMBLY AND ASSEMBLY (Continued)

6.: Form a small hook at the end of a paper clip or
safety pin. Remove the locking sleeve from the

,wire connector. by hooking it with the p~per clip
o{ safety pi":l' a~d pulling it; up from the, bott,om.,

CAUTION: Do not damage the wir.e. connector
locking sleeve.

BROWN WIRE .;
" #1'CONNECTOR .

7. Remove the brown wire from the No.1 center
position in the connector. I~ .required, remove
the speed sensor green wire. -,from the No. 4
connector position and ,the blue wire from the
No. 5 connector position. .

r '
"','" I

. ~ .." . ..

,I" r

' .. '

• "f" . ...

.
' .),....

/
BROWN/

~/W'lrIRE:~ ':~~"

. '. . c, .•

C6565-18. -
. -', - ,

" .
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. 16-80-12 Transfer Case,. ~org-Warner -13-56 .Electroni,cShift 16-80-12

DISA.SSEMBLY AND ASSEMBLY.(Gontinued)

8. Remove the 4 No.. 50 Torx® head bolts
,securing the.re·~r.bearing retain~r to the cover.
Pry the rear bearing retainer from the cover
using a 1/2 inch drive breaker bar between the
pry bosses and· separate the bearing retainer
frOm the cover. Remove all traces of. RTV

Gasket Sealant from the mating surfaces of the
cover and the bearing retainer..

CAUTION: When"removing the R'Tv'sealant, u'se
care' not to damage the mating surf~c~s 'of t~e
magnesium cases~ , .

REMOVE REAR BEARING RETAINER C743?-2A

. .- . 9. .. liff :the' .re'ar: output -shaft' and ,remove the
speedometer' :gea'r:. retaining clip using a
screwdriver.· "

10. 51.ide the· speedo'meter- gear forward and
,.rem<;>vethe .ball with a. $mall magnet. ·The
',. speedofTleter gear can now be removed off of

the rear of. the output shaft. . .
1t.Re'move the' speed"sensor from the rear cover.

, ',.. .'

BROWN WIRE
-....--,D7.::'Oo.IA1 AND INSULATOR " . ..

o~' . ~ .'.' '.'
~. r\ ". __._,~O

--:." . RETAINING NUT· RETAINING CLIP .
~ . '.,'

REMOVE· SPEED SENSOR!
SPEEDOMETER GEAR C7438-1A

-Jft .
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16·80~13 Tra~sfer Case, Borg-Warner 1'3-56 Electronic Shift 16-80-13:,-· .

DISASSEMBLY AND ASSEMBLY (C'ontinued)

12. Remove':the four bolts attaching the shift motor
-to· the rear; cover~:and remove the 'shift motor.
Note the position of the' tri,angular.shaft
extending, out of the. rear cover and the
triangular slot in the motor. Do not discard the
washer under the motor support bracket, if
present. . -

CAUTION: The motor is serviced as;'8' complete
assembly. Do not remove the screws that
secure ·the rear cover to the motor g~arhousing.

...... '",. -

.. '.~- , .

"

13. Remove. the _snap ring.,on the outP.ut shaft
.retaining the upper rear ball bearing using
appropriate snap ring p·liers. '. -'

:1 .

.: .t"'t.· .. ~

. : SNAP

\ RI~G
, \

/\
I .

",

REMOVE REAR"BEARIN<;,.SNAP RING' C7439·1C·
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16-80-14~ .. Transfer Case; Borg-Warner 1.3-56'.Electro~icShift, "':' ... 16-80-14

DISASSEMBLY .AND' ASSEMBLY(Continued)

14. Remove the 1'2 No. 50 Torx® head bolts that
. "retain the front-case·'of the rear cover.- In'sert a

1-/2 inch· drive breaker bar between the pry .
bC?sses· and ~.~parate the fro,n.t., ca's~ from the '
rear cover. Remove all -trace's of RTV Gasket
S~alan.t from the mating surfaces .of'the ·,tront
c~s~ and~the (ear ·cover. .

CASE" .'
• ; .. ' .~SSE'MBLy

.RE~QVE REAR ~9,\.'E~ F~9M .~ASE
.,',. C7440':18 .~

'1' ..

15. Remo.ve the' front outpu"f shaft caged .needle
bearing from the crear cover"with puller TOQI
D80l.. l00..Tand impact slide hammer Tool

" T5o.T:1OO..A..

'CAUTION: ,When- removing the. R'T-\jt·sealan~-,.,use .
care not-to damage-the mating surfaces o~_the

magn~sium-hous~ngs~~;". . .' : . : ':" '-~

'. ",:." ... ~

·:s.i .....' .... ,

REMOVE REAR COVER FROM CASE ASSEMBLY
, .' - '. '. C7441-1A

16. Remove the rear output shaft bearing from the
inside'of the case using a suitable tool.

REAR COVER ASSEMBLY

C7442-2A
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.16~80"15 ,Transfer 'Case, Borg~Warner 13..56 Electronic Shift

. DISASSEMBLY AND ASSEMBLY (Continued) .

,.-..-----------------------, ;.

.. .!:

C7445-1A

.:"i,- ..
" .::

MODE
SHIFT FORK

. ~

REMOVE'MODE SHIfT FORK~AND/.SHIFT' COLLAR . '-"

.DlsASSE~BLY 2W .~ 4.WLOCK-UP ASSEMBLY:

2~. Disassemble the 2W-4W lockup-assembly 'by .':~/~
,removing the internal snap' ring and pull the
lo~kup hub and spring from the c<?"ar.

\-'.J '.;,. l

20. Remove the spring from the shift shaft and lift
the mode shift fork complete with the shifting
collar from the upper rear output shaft sprocket
.splines.

REMOVE CLUTCH HOus~~~~rRETAININGSNAP RING

17." Remove the. nuts retaining .. the -clutch .coil
assembly to the rear cover.: Pull the a'ssembly
;aloq:g.wi.th the.9-rings and brown wire, from the

- . cover.'·" .:' .' . '. "

18. Remove the soift. shaft bushing and seal' from
:',.!, the r~ar'coverusing"appr~~)priat~ tools.' , .

'," . . ~," ..

'- .19.. 'Remove -the snap: ring on the 'outp!ut shaft
securing the, clutch housing. Slide the clutch
housing and the4WD hub off of the output

.sha:tt.·· . ~ .
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16-80';16 Tr.ansfer .Case, Borg-Warner 13-56 E'lectronic:Shif,t 16-80';"16

DISASSEMBLY AND ASSEMBLY (Continued)

C7446·1A

SNAP RING

..

INSTALLATION· REAR OUTPUT SHAFT AND OIL PUMP

FRONT
CASE

REAR OUTPUT
SHAFT AND
OIL PUMP

'C7450~1A

o 23. Rempve the. shift trail by 'sliding it straight out
from the ,shift 'fork.

24. (Remove the chip collecti'ng' magru3t fiom its slot
'in the case.

25.. Lift ou't the pl:imp sdreen and r'~movethe output,
.' shaft ass'embly with the pump, assembled on it.

o _' If ·thepump is to be' disassembled, remove tHe
, 'four bolts. from the pump. body. Note the

. position of·the pump 'front body,' pins,. spring,
rear, cover and pump retaine~ as removed.

.. ~ : ..

o
~LAT

WASHER

. REMOVE SNAP RING :' LOWER SPROCKET" .

22. Remove 'the .snap ring retaining the lower
sprocket: to.. the.: lower output shaft.·~Grasp the
upper' and lower sprocket complete with the
chain and lift th.em at the same time from. the
'upper and lower "output shafts.

CHAIN REMOVAL
C7447·1A
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16~80-17 Transfer' Case,. Borg-Warner 13-56 Electronic ·Shift '16-80-'·17

DIS.ASSEMBLV AND ASSEMBLY JContinued) ~

.,

REMOVE INPUT SHAFT BEARIN~ ~!'IA~' RING' '~~8~1:1A

.. 't.. '

28:. Remove the high'low -shi~t hl:Jt:?·

29. Remove 'the front output'''shaft'f'r'om the front,
" .c'ase. ' ,

30. ~.T·urn the'tront case ..·over and 'remove'the fr~nt
Oil seal out of th.e case using :106LT74P~77248~ .'
A and. T50T-1 OO-A. .. .

\ \ ·31. Reaching through'the front opening of the· case
with 'a pair of snap ring pliers, expand the snap
:ring on. the input shaft .andcarrier a~sembly
allowing it to drop out of-the bearing·.·.The carrier
'assembly, including the. input shaft is .serviced
as an assembly only. If. the needle bearing or
bushing is to be replaced in the input shaft,.
drive out both of them through the input shaft
splines.using appropriate tools.

C7448·1A

HIGH-:LOW
SHIFT FORK

REMOVE HIGH·LOW SHIFT FORK

HIGH-LOW
SHIFT HUB'

26. Remove the high' iow shift fork by first rotating it
until the roller is free from the cam then sliding
out of engagement from the shifting hub.

27. Remc;>ve t~e helical cam assembly from the
" . front case. If it is necessary to disassemble the

h~lical cam assembly care should. be exercised
. as the cam is slid rearward to disengage it from
the spring'. The spring is energized and can
release violently. The spring must be removed
from the helical cam'and the shaft finger..Do not
get your fingers in .the way when disengaging
the spring. It will rotate to the point that t~e

spring ends will be roughl~y 180'degrees apart.

.l

DISASSEMBLY OF HELICAL CAM ASSEMBLY
C7449·1A
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-16-80-18 Transfer. Case, Borg~Warner· 13-56 Electronic' ,Shift '16-80-18

DISASSEMBLY AND ASSEMBLY' (Continued)

32. Remove the. ring·gear by' prying out the internal
sn~p .ringa~d. ,liftjng Qut the gear., " "

33. Remove the front input shaft" 'b~aring ,by
removing the internal snap ring securing the
,Qearing to 'the" case -and drive it out. frqm the
outside of the case 'using Too' T?3T-1202-B
and'T80T-4000-W. ' '

34. ,Remov,e the front output shaft bearing from
case by., removing the -'internal snap ring

, "'. retaining' the 'output shaft bearing. in the case
,and drive' the, bearing out of the case from the ,
front of the case using, Tool TV3T.:1202..B and

. T80T-4000-W~-· - ~

~,

REMOVE FRONT OUTPUT SHAFT BEA~ING RETAINING SNAP RING

", .. ' C1852·1A

shaft, the rubber seal, the flat washer, and the I

locknut: Tighten locknut to 163-203 N· m (120-~"

. 1. 50 ft-Ibs). " ." -''''.~." ,. ' ' ~ ..' ~

Assembly' " "
NOTE: Before assembly, lubricate' all' parts' with
Motorcraft 'MERCON@ Mul~i-Purpose Automatic
Transmission Fluid XT-2-QDX 'or DDX E4AZ-19582
B. (ESP-M2C166~H) or equi~a.lent.'

,Clean all chips out of .the case ·~ttaching' bolt holes.
1. Install the input shaft 'bearing ,and the front

output. shaft bearing into the c~se using Tool
'T80T-4000-P and Tool T80T-4000-W. Install
the appropriate internal'snap rings retaining -the,
bearings in the-case. _

2. .Install- the front· output shaft seal.i~to the case
until'it is fully seated against the case using Tool

, r66T-7034-CH.
3.,' 'In~tall the f~'O~'t-'output shaft through the lower

bearing 'of'the, case. The front output shaft is .
retained in the case by the front yoke assembly.
Install the front yoke assembly onto the output

.....

. SLINGER
. LOCKNUTa',". . f1({(N

.. ~

. :.~.~~' .....
~ ~FLAT
~ 'WASHER

. 'RUBBER

" . S~~~ ,"'.:-

FRONT AND REAR OUTPUT SHAFT YOKE
C7853·1A .

.. ~ ..

-,:

~ o(.~ '." ..
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16-80-:19 Transfer Case, Borg-Warner 13..56 Electronic Shift 16-80-.19' -.

DISASSEI\!IBLV AND ASSEMBLY (Continued)

4.· Press the. needle bearing and- bronze bushing
into the input shaft with· the appropria~e tools.

,,'? ;.

I' .

INPUT SHAFT
, AND CARRIER •

A~SEM_BLY INSTALL IN~UT SHAFT NEEDlE BEARING

:'

C7854·1A

,0..; •
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,'16·80-20 .- ~ransfer Case, Borg-Warner '13-56 ~Ie~tronic Shift 16-80-20

DI$~SSEMBLV AND ASSEMBLY (Continued)

5. '..Install, th~ '~ing gear' into the slots in the case .
,and retain ,it with, th~ large internal snap ring
making sure that it is fully seated.

6.. :Inse'rt the..input shaft and.carrier.:assembly in
the' case ,through,-the input shaft 'bearing being

,careful, not to ,damage the gear teeth when
aligning' t~efIl with ~he_ ring ge"ar teeth.

7. ,While s~ppo'rtin'g the' input shaft. and carrier
assembly in the case, install,a,l'Jew snap ring 9n
the'front side, of the bearing making sure'that it
is fully seated in the, snap' ring groove of th~

r • input shaf.t. .
8. ,Install the upper input shaft oil seal into ,the

case u~ing an a'ppropriate tool ,until it is fully
, 's~ated -against the ·cas~. .: '

,9.' Reassemble the helical cam' _assembly ,by
engaging' one end of the 'Spri~g'on the sh~ft

finger·and the othe'r e~d of t~e spring on the
cam . .finger. With the shaft finger secured

, carefully in a soft jaweq vice,-turn the cam to
, . :-wind up the spring until the fingers of. the cam

"and the shaft are in alig~ment and slige t~e Gam
forward to loc~ the .spring in the cocked
position..,

1o. Installt,he~cam assembly in the small hole,of the
ca~e ,wit.h .the shaft· vertical. :.,. ,', '

11. Reassemble the p'ump and outp'tJt shaft as I

follows: Place the oil pump cover with the Word '
TOP facing the front of the front case. Install the .
two pins (with the flats facing upviards) with the .
spring between the pins ano place the '~

assembly in the oil pump bore in the output.,
shaft. Place the oil pump body and pick up tUbe ·

" over the shaft and make sure that the pins are
· riding against the inside of the pump body.

,'. . ~ Place the oil pump rear cover with the words
~ TOP REAR facing the. rear of the case., The

word TOP on the front cover and the rear cover
· should be on the sam~ side.ln~tall the pump
retainer with the tabs facing the front of, the
transfer c~se. Install the four retaining bolts and,
rotate'the,output shaft while tightening the bolts

· to prevent the pump from. binding. Tighten the'
, bolts to 4.-4.5 N·,· m (36-40 in-Ib). Lubricate the'

assembly with, some automatic' 'transmission ,~.
fluid'., ' .

NOTE: The output sh.aft must.turn. fr~ely;within ,the
, oil pump. If binding occurs, loosen the four bolts and
retight~n' again. . ,-

PINS '

._,~~M_D~-~\----B

,PICK UP TUBE
" ANPFILTER

.~."

~.

'COVER

C:Q~ COVER: t 1
- - OUTPUT ··V.~ ..([III 0 [][JiB· d-----··'_.Sc;.

REAR OUT~UT SHAFT AND OIL PUMP ASSEMBLY· EXPLODED,VIEW C1855·2B

..- )
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~.16-80-21 Transfer Case, Borg-Warner 1~-56 Electronic Shift 16-80-21

DISASSEMBLY AND ASSEM,BLY (Continued)

J 2. ,,'install th$: high low shift hub.
13. 'Install the high 'fow shift'fork by ~ng~ging it with· .

. the shift hub flaoge a~d rotating it until the. roller
:' is ~ngaged with the lower. groove Of the helical

.. " cam. '

.14: Install the .shift rail through the hig~ low fork
, 'bore and into the ,rail bore in the ca~e. "

15. Install the output shaft and oi,l pump assembly
in the input shaft,.' Make sur~ that' the external
spl.ines of the output sh.aft engage the·inlernal
splines of th~ high..low shift hub. Mak~ sure that
the oil pump retainer and oil filter I~gare ,in the
grqove and notch ,of the- front case. Install the-
~ollec.tor ":lagn~t in~ th~ n9tch i~ the froo~ case.

16. Assemble t~e ~pper and .lower sprockets with
the chain and place them as an ~s"sembly over
the upper and lower output sh~fts. Install the
washer and the snap ring.which retain the lower
sprocket in positiqn.. ' . .

·17. Assemble the 2W-4W' lockup as~embly 'by
installing the tapered,compressiol'1. spring'il1 the
lockup collar with the small end installed first.
PI~c~ the lockup hub' over th~ spring and
compress the spring while in~tallin:g t.he, internal
snap ring which hqlds, the' lockup:' a'ssembly

:. together. ' .

18. ·Install the lockup assembly' and'Jits"shi'ft fork
,over the external splines of the upper sprocket
and the shift rail with the clutch face facing
rearward and the long ~oss of· ~.he ~ shift rail
facing forward,. '

19. Assemble the 4WD return ,~pring over the shift
rail and against the shif~· 'fork.

,20. Place the 4WD hub over the external splines or
the output shaft.. '.

21'., ;Place the clutch tJousing over the splines of the
'output shaft and secu~e with the appropriate

,: snap ring. Make sure that the snap' ring is fully
s~ated in the snap ring~roove. .

\~_---.;~''_...:..--.- CLUTCH t'

HOU~ING, '

2W/4W'DRIVE
SHI'FTFOR~ . '

,:

"SHIFT
. RAIL

INSTALLATION SHIFT MECHANISM

, C7856·2A
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16-80"'2~ . 'Tra~sf~r ~ase, Bor$l-Warner 13·56 Electronic ·~hift ',16-80·22

DISAS~EMBLY AND ASSEMBLY (Continued) ..

22.. Pres~, the,' front outpl:Jt shaft inner needle
:' : .. be.ari"ng in the bore in ~ the· cover using

:. appropriate tools. . ' .~ , . ·4- , '. ~. ":, '

?3', Pre'ss. th·e-·rear outPlJt shaft pearing into-~he bore
.. in th~~, cpyer usi.bg apRrOpriB:te- tools. .,'

24. install a new shift shaft bushing and.oil se~1 into
. :~he coyer using ~ppropria.t~ tools., ". _

. ......~ ~

;. ,

'25. Install new'O-rir)gs "(if the old rings"are cracked
or 'br~keh) on the clutch coil' ~ssemply ,studs
and grommet. Inst~1I the clut~h cOil assembly
from'the inside the rear cover' ,antil the wire and
,studs extend through the cover. -Install the three
.nuts· and tighten to 8. ~ -,1 0.8N· m' (6-8 Ib-ft). .-

CAUTI.ON: ,Oo.. ,not kink· or' ..trap~ the'wire"while '
seating the...clutch. coil asse~bly to. the .cover.' '.' '
26. "Install the ' rear output', shaft oil '~~~I' in :,the'"

'. ,bea~i~g, retainer 'using the appropriate, tool
.maklng sure t,~at it is, fully seated.,'''' -, '

27. Coat ~he' mating surface of the front case with a
beaq of non-acid cure Silicone RUbber, E7TZ
19..5~2-A (ESL-M4.G273~A).:. . --.'. . ", ' .

28. ,Place the 'cover on'the cas'e 'making 'sure that
the lo~er output shaft, shift shaft and shift rail
are aligned. 'I.~stall 'and tighten the 12 No.
·50~Torx® head case to cover' bolts to 22-36
'Ib-·ft.

29. Install the rear bearing snap ring,.on the output
shaft" m.aking sllre' that the snap ring is fully
seated In the groove ,of the shaft.

" 30. Place the· speedometer drive "gear over the
shaft with the slot aligned with the hole for'·the
drive ball.' The gear', should go completely
against the snap ring which retains the output

'shaft. Place the, ball in the hole and pull the
spe~~omet~r gear over the ball. Snap the
retaining clip between the snap ring and th~
speedometer gear. .'

31. Install the speed sensor in its bore of 'the cover. '

f • ~

'32. Apply a bea:'d of non acid cure, Silicone Rubber,
. E7TZ-19562-A (E$L-M4~.273-A), to the face of

, . the rear b~aring, retainer.'" ' ,
33. PI~C?'e' the· rea[ beadng' retainer' onto th~ rear
, cover and secl)re;with"the 4,Totx® head, bolts

tightened to,22-36 Ib-ft. ' "
CAUTION:"Oo', oat tr~p the' broWn wire" beneath .'
~~e bearing ,retainer.' " -,' ." ' : i' "

34.' Install th~ r~ar ,output shaft Y9ke assembly onto
, the rear splines of the output $haft. Install the

".' " rubber seal,'flat washer 'and' 30mmlocknut on .
, ·tne.output shaft and tighten to' 163-203 N· m' '

(120-150ft~lb)~' .~', '". <:: . , ' ,.~,

35. ,'Using''plier~,~qui~)p~d wit~' soft jaws, rotate the
tr!a~gula~ .shift ~haft so 'it is aligned with the'
triangular slot-in the motor. .' ":" .

36~ Slightly',Ioo~en th~' two: nuts' that 'attach the
, - 'slotted' support bracket' to'~ t.h~ end. of motor

house. . 1 ~ " ,~" • '"

Note: Do' not loos'en the :two' huts or st'uds, that .
attach ~he·motor end cap ~o 'mqtor housing.
37. Apply 'black non-acid cure silicone rubber

E7TZ-19562-A (ESl-M4G73-A) to motor
housing base 'anq install on transfer case.

38. Install, three, N800670-S' screws along with
speed sensor 7K470 bracket'and tighten to 8~1
10..8 N· m, (6-8.lb-ft.)

39. H'olding:' the slotted $upport braCket tight
.~gainst the motor housing end, secure the'
.bracket to., t~e, transfer case, turning the
N802503-S' wlth·N801723-S12 lock washer to
8.1 ~10.8 N· m (6~8 Ib-ft.).,' . ,

40. Retighten the "two nuts that attach the' slotted'
.. '~ . · 'support bracket to the end of motor to 2.7-3.4 .

.~ ,. m4 (2-2.5 I~-~t.) ..
" ~ '~,QTf;: 'If the shaft will not stay ..in' the 4H po~ition,
. .rota~e the, shaft ,clo'ckwise to the 2H position. Install '

the motor and rotate· counterclOCkwise until the
motor is aligned' with, ~he' mounting. holes'.
41. Install the' brown clutcheoil wire to the No.1. "

center terminal, ,anq; ,it' 'remov~d, the speed .
sensor green wire, to the No. 4 .connector
position 'a~d the blue wire·, to the' No.5'

.' co.nnector position. Install.the ,locking' sleeve.
4? . Install the wire COhnector mounting pracket on
. the .re.~r cover. Inst~1I the bolts ,and tight~n to

8:-11 N· m (6-8 Ib-ft). '
43. Install the wire connector' to ,the moun~ing

'bracket.
44. 'Install the drain plug and tighten to' 9-23 N· m

(7~17ft-lb). . . ,'-
45. Place a 3/8 inch dri.ve ratchet in the fill plug ~nd

remove the plug. Fill the transfer case 'with 1.9
Liters (2.0 U.S., Quarts) of Motorcraff .
MERCON® Multi-Purpose Automatic "
Transmission FIl:Jid, XT-2-QDX or DDX' E4AZ~
19582-8 (ESP-~2C166-H) or equivalent. ..

46. ',Install the fill plug.and tighten to 9-23 N,· m (7-17,
. ft~lb).. ,'. .

47. Install the tr~nsfer case as described in the
Removal and In,stallatlon portion of this
Section. '
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. .

Tr~nsfer 'Case; Borg-Warner '13-56 Electronic' Shift

SPECIFICATIONS

TORQUE SPECIRCAnONS

"

~ ~'t •

16-80~23

Description

Case Half Attaching Bolts.,'

Four Wheel Drive Indicator Switch .

Front and Rear 9utput Yokes., to Transfer' Case

Drain Plug

Fiil.Plug

Transfer Case ,to Transmission Adapter

Heat Shield to Transfer Case

'Skid Plate to Frame

Front Driveshaft to. Front Output Yoke

~: ~~". i'.

.~,

30-49
. ~~-47'

163-203

9-23

34~58

54-61

'11-20

'TQrque'Limits

Ft·Lbs

22-36

25-35

1,20.150 •

7-17

, 7-17

'25-43
: 40..45

8-15 f ,-\

Rear Driveshaft ~o R~ar Output Yoke - Bolt -. BronCo

Rear Driveshaft to Rear Output Yoke ~ Nut - F150-F35O 4x4

SPECIAL SERVICE' TO.OLS

SPECIAL' SERVICE TOOtS

11-20 8-15
••.• "7".

~785g.2D .

),

' ..
, ", ~

Number ' Desc~lptlon Application,
'.

"

T50T-l00-A
"

Impact Slide Hammer - ,2-1/2 lb. . ' Universal

,D80L-100-A
'.

Blirid,Hole Puller Set .. \'
"

k Universal' '
.r

, '

D80L-100-T i 'Collet
" "

Universal 1-1/4" to 1-1/2" , .

,D80l-100-H ·Actuator Pin Use with Blind Hole ,PullEu
'".,

:. "

.'

TOOL-1175-'AC.: .. Seal Remover " .'
..

Universal -'Use'with'lmpact.Slide Hamm~(

T80T.-Y127-B
;

~ .: Output Bearing Replacer - Front ,Borg Warner II 1356' Transf~r'Ca.s~ .
T80T:7127~C . Output Bearing Rep!acer - .Rear ' 'Borg Warner # 13'56 Transfer Case

T80T-4000-P " . Be~ring, Installer Borg 'WarnerF#1356 Transfer Case

T74P-77248-A I ' Oil 'Seal Remover Borg Warner # 1356 Transfer Case

T61 ~-7657-B ' Oil Seal Installer Borg Warner #1356'Transfer;Case

T85T-7034-AH Extension Housing Bushing Remover, Borg Warner #1,356.Transfer Cas~

T8ST-7034·BH " Extension Housing Bushing Inst~lIer Borg Warner # 1356 Transfer Case ..
T80T~4000':W

.~ ~

Driver Handle ,BOrg Warner, # 135~ Tr~nsfer Case
~ ..

T86T~7034-CH ' . '. ' . Oil Seal Installer ~ " Borg Warner II,1356 Transfer Case~.

T73T~1202-8 Bearing In~taller Borg.Warner # 1356 Transfer Case .,

T13T-120~·A ' .. "

..
, ,Bearing Installer Borg Warner #1356 Transfer Case:.. ,.

~ ,

T83T-,7065-B
"

OU~PtJt Shaft Seal Instal'ler, Borg Warner: # 1356 Transfe~ Case

.' CC7858-2B

ROTUNDA eQUIPMENT' .~

Number Description

077-00019 ' .~ Transmission' ~ack '..

071-00002 Gasket Compound '.
:007:-00001 Digital Volt-Ohm Meter

,CC9466-1A .,

~ .' :'
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, 'Transfer Case, Borg-Warner 13-56 Manual Sh'ift'

-' .

·SECT.ION' 16-81 ,TransferCase,'Borg-Warner,
·1.3-56 Manual,Shift

' ..
"

SUBJECT
, .

ADJUSTMENTS
Fluid level Check .; <.. ~. ;; ;. .. ' 16-81";2"

'O'ESCRIPTION ..' ' '16~81-1
DIAGNOSIS AND TESTING ..••. ~ ~ 16~81-2

.DISASSEMBLY'~AND ASSEMBLY' . ~ '" ~ . " ' .
~:Transfer Case :~' '. ' ; .' . ': .. ~ . ~' 16:-:81-6- '

REMOVAL AND INSTALLATION '
,.~,~arOr Fr9IJ,t Ou~put, St)~f~ Wit~ .Fixed

.Yokes Oil Seal: ' ' ~.l6-81-6
',f,

. 'VEHICLE APPLICATi'ON
F-150-F-350 (4x4), , F-350 (4x4) with PTO and
Bronc.o,,Vehicles.:

DESCRIPTION

. The 'Borg~Warner 13-5,6 manual1-shift tran'sfer
",case is-a three piece transfer case. 'One of-the.case·

halye$ is aluminum an'd one' of. the case halves is
r:nagriesium. It is a part time case and is equipped for
a po~er t~ke' off." Th'~ unit .is ,lubricated by'a positive
displacement'.. Qil. pump .-th.at channels' oil flow
through,. drilled ~holes in the' rear output shaft. The
pum.p tur":ls.,with ~Qe rear ou~put ,sh~ft, and a,lIow§'
towing of ,the yehicle withou~l~isconnecting the rear
driveshaft :~. -,' ' .,,' ,

SUB~,ECT .. ',' .~·PAGE

REMOVAL'AND INSTALLATION (co~t'~.): .:'.,
'Shift Lever .... ' " : . :.. ~<, ;. ~ .- , 16-81-4
,Transfer Case, " ~ ~ , ~ .'. 16-81-2

SPECIAL SERVICE TOOLS .": . .- ~' ::.. '.' ,~. : . : ',16-81-22 . '
. ~PECIFICAT~ONS ' : ~:..~..' '! • ,~ • ~.••• ~ ~·81-21 '
'V~HICLE A~PLICATION' ~: : :. :~ '16~81-1

... ~ •. f~'

, t •

" <.',. '

~ lot' ,

On the' 'fro'nt case half, the 'front ihpurshaft, front
output snaft, four-wheel drive indicator switch, and
shift lever are located. On the rear case half, the rear
output sha~f, output shaf~ b~adn.g retain~er, (or', slip
yoke-type bearing retainer), and drain and fill plugs
are located. TwO ·types of bea'ring' Jet~in~.rs are
usea: a',re~'r~fix~q output yoke ,and a sllp yok~type.

FOUR-WHEEL ,DRIVE
1~9ICA.TOR SWIT~H .

FRONT INPUT
SHAFT

,FRONT VIEW

FRONT OUTPUT
SHAFT· '

.......
BORG:WARNER13·56· MANUAL SHIFT ,'" ,'. ".'
-,'. TRANSFER CASE • REAR ,,, ... "

, C1860-2A', :
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,16-81-2

" ADJUSTMENTS

Transfer·Case, Borg-Warner 13-56 Manual'Shift 16~8t·2,~·

Fluid Level Check,

Remove' the fill plug 'from the rear case. Fluid level
should be just below the fiU·plug. If the fluid is below -

,the leve'l, fill with Motorcraft MERCON® M.ulti
Purpose Automatic Transmission Fluid XT-2:..QDX or
OOX E4AZ~ 19582-8 (ESP-M2,C166-H) or equivalent
to correct level.

DIAGNOSIS AND TESTING,~

'Refer to Section 'f6-10~ Transniission~Manual
General Service, for 'diagn'Qsi$ and' testing

. proc~d~re~. '
.......

REMOVAL AND I'N$TALLATIO~

Transfer Case ','

Removal
, ,

1. Ra~se vehic~e on a hqist.

2. Place "~ drain pan under transfer case, remove
drain plug, and drain flui~ fro.m ·transf~r, case.

,.3.: Disconnect four wheel drive indicator switch
wire connector' 'at transfer' case.- ,

4. Disconnect front driveshaft from front output
yoke. '

5. Disconnect rear driveshaft., from rear output
shaft yoke.

6. Disconnect speedometer cable assembly from
transfer ,case r~ar bearing, retainer.

7.' Disconnect yent hose (70494) from transfer'
c~se. '

'.
;' 8. ,. Disconnect the.shift rod (7A315) between the .'
~" 'transfer case shift lever (781 O,6),and the control

lever assembly (7E069). ,'.

'CA,UTION: Catalytic convert~r is located beside
heat shield. Be careful wh'en, working around
catalytic converter because of the 'extremely

..high temperatures generated by the converter.,

,9. Support tr@nsfer case with a transmission jack
I -, Rotunda 'f)lumber 07?~0001'~ o,r equiv~Jent.

.10. Remove 'the', bolts retaining. transfer case to
,~~~nsmissionadapter., ,

11. Slide· transfer case rearward off of. the
" transmission' output shaft and lower transfer

, , case' from vehicle and remove gasket betw~en
transfer case and adapter. ' ~

Installation

1. Pla~e a new gasket betwee~ transfer casean'd
adapter.

2. Raise the transfer case with the transmission'
, r j~ck, so that the transmissi'on output shaft aligns

. with the" ~plined transfer case input shaft. Slide
the transfer case forward onto the transmission

.output. shaft and onto the dowel· pin. Install the .:
six tr~nsfer case, retain~ng bolts to the extension, :
hpusing. T,ighten the bolts to 34-58 N· m (25-43 .
ft-' Ib) in the seqqe.flce shown. ~ .

TI~HTE~ CASE, TO, "EXTENSION BOLTS IN THIS SEQUENCE

C7434-1A"

. ,-:,. ~ ~ ..

3. Remoyef ,tran~mission jac~ f~.o~, ~rahsfer ~Qase.·

4. Connect rear driveshaft 'to ,rea', .9utpuf shaft
. yoke. For Bronco,'tighten bolts:to' 28::-33 N-·m
, (20-25 ft-Ibs), for F150-F350 '4x4, tighten nut

to 11 ..20 N· m (8..15 ft~lb~l. ,~',', - ~~ .~. ' ~,

5. .Conne~t vent h~Se(7D494)Jo tra~Sfe~·cas~.
. .. ' ",- ,

, 6. Attac~· the ,shift rod. (7A'315) _.Qetween the
, transfer case shift lever (781'06) andthetcqntrol
I~v~r assembly. (7~.0?~).· " , ~::.~.

7. .Connect speedometer cable ~'assemi5ly to
transfer case. ' , , ~. ' ': . .. _::t.: 'r~' •

8: '"~ Connect four tvheel". drive indicatot ~'~~hch wire
connector at transfer case.

.. . . ~. .,",'

9. ,Connect front drive$haft to' front output-::;yo~'e. ' .. "
Tighten nu~ to 11'-20 N· m ·(8..15 ft..lbs)~ ~:"';' .'.

10. Install skid plate to frame. "Tighten' nuts 'al')d' .
·,b~lts..to specification. ",

11. Install drain plug and tighten to 9-18' N~ rn (6~ l'4
ft-Ibs). Remove {iller plug and install, Motorcraft
ME ReON @. M uIti .. ,Purpose Automatic
Transmission Fluid 'XT..2..QDX orDDX E4AZ
19582-8 (ESP..M2C166-H) or equivalent to th~ .

, bottom of the fill plug hole~ Install filler plug and;, :;
. tighten to 9-23 ~. m (7-17 ft.. Ibs). ' '. .; :.~

12. Lo'war vehi'cl'e.

..
..•. ',~~
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'.16-81-3 Transfer Case~ Borg-Warner· '13-56 .Manual"Shift 16·81.-3

REMOVAL AND INSTALLATION (Continued) . ,.. f.....

........

.~ :. -' ,. TRANSFER CASE'., SHIFT: LEVER
ASSEMBLY-7A195 7~106;

,.COAT WITH
, .ESA-MIC7S-B '

GREASE

• ~~'v •

FRONT OF 'VEHILCE

." ~.. l .... ",

BOLT
95-122 N·m

(71-90 FT-LB)

CONTROL LEVER
ASSEMBLY

7E069

COAT WITH
ESA-MIC75-B " .

GREASE' .

BOLT ' ",'.
58695.:S2 .-. ' .~

96.;122 N'm '
(71-90FT-LB)

:. t,.

~ .

TE063

..... ,"\ .....
"Po l't

" ~.:

a,
. \" .i;';

FRO.NT OF' VEHIC>L~ .,

.... t

.'. roO .....'. .~.

, BOLTS '. :
N605773-S100
11.,3-15.7 N~m . ~ ',:
(8.3:1'''-'5 FT~LB) ".

·~tilFT ..
'LEVER
~7E667:':

.. ';

.~ .... ....
f·~·

VIEW V

-·~~ATWITH7-
ESA-MIC75-B

GREASE
UEVERINSTALLAllON

VlEWW

PRIOR-TO. INSTALLAnON
THE S.HIFT BALL MUST BE

. AT ROOM'TEMPERATURE
AND MAY BE WARMED
TO 60°C-82°C (l40~F-l80°F)

AS AN ASSEMBLY AID.

SHIFT PATTERN MUST BE
PARALLEL WITHIN :!: 10° OF
VEHICLE CENTERLINE

VIEW V

".'.' BALL
.. ASSEMBLY

..7F067. .'

~t.· ·~J.r.;';i~_TRANSFER CASE INSTALLATION (AXED YOKE ASSEMBLY)-;;t;-to° .:.....~ '.. - " .......
.~"

C7861-2E

.-..~.:r.~ DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Transfer Case, ~Borg·Warne~ 13'·5~ Manual Shift 16·81·4

RE~OVAL AND INSTALLATION (Continued),

, , . ,~.

C9015-1C

DETENT PLATE

GROOVE FOR
VENT HOSE

2H 4H N.4l

BOLT B INSTALLED
.THIS posmON'FOR
.AOD AUTO'MATIe
TRANSMISSION .:

BOLT B INSTALLED -, .·ZFLD MANUAL
THIS POSITION FOR ; TRANSMISSION

C6 AUTOMATIC TRANSMISSION -MAzDA (R-2) MANUAL
ZFHD MANUAL TRANSMISSION TRANSMI~SION_.

E40D AUTOMATIC TRANSMISSION
T18 MANUAL TRANSMISSION

TIGHTEN THIS
BOLT RRST

8.

Install the vent hose (70494) so the white mark:
on the ·hose-is in position with the notch'in the '"
detent plate. .",' :

'5.' Connect the shift rod (7A315) between the
transfer.case shift lever (781 OS) and the control

..lever. ass~mbly' (7EqS9). ",
S~ ."Attach the shift lever' (7EOS7)- to the" control

lever assembly (7EOS9) and tighten bolts
(NS05773) to 11.3-15.7 ,N ·m (8.3- t 1.,5 ft-Ib).
Install the :shift boot and ball if previously
removed.
Check the transfer c.ase for proper stiifting and
operation.

4',..

·7.

Shift Lever
NOTE: Rem,ove the, shift ball only:·if the' shi!t ball,
boot or lever (7EOS7) is being replace'd.:

.' ..Removal" .', ',l t ••

1. Rem'ove s~ifr ball.. .
2. ·Remove the tW9 bolts (NS05773) attaching'the

shift lever (7EOS7) to the control lever assembly
(7EOS9).

3. Disconnect the vent hose (7,0494) from the'
control lever assembly (7EOS9) detent plate.

4. ' ,Disconnect the shift rod (7A315) between the
. transfer case shift lever (781 OS) and the control '

lever assembly (7E~S9).

5. Remove the two bolts retaining ,the control
lever assembly (7EOS9)· to the tr~nsmission
extension #hOusir'1g. i' . .

Installation
.. "I""'••

1. Prior to installing the shifter assembly make
sure the transfer case shift lever (781 OS) is in
the" 4L' position (all the way QOwn, ~nd, pointing
towards the front of the vehicle). '." "

2. Install the contro( lever assembly (7EOS9) with
bolts "A' and "8' hand started. Make sure the
lever assembly is in the "4L' position 'of the
detent plate (rear most position of detent plate):

3. Hold the control lever assembly (7EOS9) in this '
position and tighten bolt' ,A' first to 95-122 N·m
(71-90 ft-Ib) as shown. Then tighten bolt." 8~ to." ,
95-122 N·'m (71-90 ft-Ib).

Rear Output Shaf.t Extension Housing Oil Seal
and Bushing-Slip Spline Type

OIL
SEAL

EXTENSION
HOUSING

C7863-18

, /- .

;,.t'l.,
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·16-81-5 Transfer Case, Borg-.Warner· 13-56 Manual Shift ,16-81-5

REMOVAL AND INSTALLATION (Continued)

'-~ Removal

t. Raise the vehicle on a, hoist Index the
. driveshaftto the transfer case and to the rear

axle.' "

2.' Disconnect the', driveshaft at the f"rear axle
'. ' f~an-ge and remove, ·the driveshaft.

3.. With a screwdrive'r, pry ·the ,oil- seal- from the
bearing retainer. The seal may aJso be remove~

, , >'7

.OIL SEAL REMOVAL· SLIP SPLINE TYPE· REAR BEARING RETAINER
- (FI~ED YOKE SIMILAR)

,"'------,,

C1864·2A.

EXTENSION
HOUSING
BUSHING
REMOVER.

T85T-7034-AH

EXTENSION
HOUSING

C1865·1A

::......
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16-81-6 ,'Transfer Cas'e; ·Borg-Warner 1'3-56, Manual Shift '~'16-81·6

REMOVAL AND INSTALLATION (Continued)

Installation
1. Drive the bushing into'theplace in the retainer

with Extension Housing Bushing R'eplacer,
T85T-703.4-BH and Driver Handle" T80T-
4000-W. '

2. Position the seal in the retainer so the notch on ~

the seal faces ,upward and. the drain ,~ole' in the
rubber dust boof faces downward. Drive the
seal in· the retainer using Seal Installer, T61 L-
7657-B.: .\i~, ' •

3: -. Positi~n th~ drive~haft' so it align's wi,t:lJhe index
.marks on the trarisfercase and rear axle. Install
the driveshaft in the slip splines' in the transfer
case retainer. Install.the driveshaft tO,the rear
axle flange. Tighten the fasteners', to th~
specified torque listed in the Section. 15-61,

," Dri,vesh~f,~~Single Type U-Joint.' "_
. • 7'··

, { "

EXTENSION
" HOU~IN~ J'

BUSHING' ;'
, ~. REPLACER '
-, , .T8ST~~034·BH_ .

. . ,

·C5904-1B

.~.", ~.. ':. \

Rear Or Front Output Shaft With Fixed
Vokes Oil Seal
Removal
1. Raise the vehicle on a hoist.
2. Remove the rear 'or front driveshaft from the

transfer case output shaft yoke. Wire the'"
driveshaft(s) out of the way.

3. Remove the output shaft'yoke by:removirig the
, ,30mm'nut,steel washer and .rubber seal from

the re~r orJront output shaft'arid remove the
yokes. '

4. Remove the oil seal from the rear output
housing bore with Seal Remover" T74P-77248
A, and Impact Slide Hammer, T50T-100-A.

5. Remov~ 'the bil ~seal slinger 'from e'ach yoke.

Installation~: . ... ' ,
1. Make sure,the output housrn'g ,bore and face are

free from nicks and burrs.' Coat the oil :sear with
Long-Life, Lubricant, C1 AZ-19590-BA '(~SA~'
M1 C175-B)' or automa~ic 'transmission fluid. "
Position the oil sealintb the front or rear output
housing bore, making sure ,that the oil' seal is
not cocked in the bore. Drive the oil seal into the

" bore' with Output 'Shaft 'Seal "'Installer, T86T~ .,
7034-CH. -" _' ,

-2., In~t~ill,new oil.. s~al·sHnger on eac'h yoke. D9 not,
scratch seaJ surface on yokes~ .

• ~ I

~3. ,,"'Instal,l the:·yoke, rubbe('seal, steel washer' and
, locknut. on the front .or ~re'ar output' shafts'.

:Tighteo ,t~e"nut to 20~-244 N-m (150-180 ft-Ib).
4.' Connect< the 'front or rear driveshaft to the

transfer case' output .shaft yoke. Tighten the
, bolts.to 8~-118 N-m. (61-87 ft~lb) ...

.5. Low~rthe v'ehicle 'from the hoist•."

. DISASSEMBLY AND ASSEMBLV

Transfer Case
Disassembly
1. 'Remove" fran'sfer -case from ve'hicle as,

described in this Section. '

. ·2\, Drain fluid from· case by'removing filler plug
from' case half.· Remove the "spe~dometer
cover. Replace the filler plug.

,:3. Remove both output,shaft yoke nuts, washers,
and rubber seals and remove the rear. output
yoke and the front output yoke from the transfer
case.

SLINGER

YOKE

FRONT AND REAR OUTPUT SHAFT YOKE
C7853..1A
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Trans~er Case~ -Borg-Warner ·13·56 Manual,Shi-ft 16-81-7

DISASSEMBLY A~D "ASSEMBLY (Continued)

. ~

" .

C7887·1B~. REMOVE FRONT OU,TPUT SHAFT SEAL

"

SEAL REMOVING ,TOOL
T74P-77248~A

o A 0" • REMOVE FRONT INPUT SHAFT SEAL
.. ~ '~.

COVER-POWER
. TAKE·OFF

0_ 0

. SEAL REMOVING'
': TOOl~T74p·77248-A C7888-1B

'~--' C7866~1A·-- .

REMOVAL FOUR-WHEEL DRIVE INDICATOR SWITCH

- .' ~ ALUMINUM SPACER WASHER
.NOTE: MUST BE INSTALLED
BETWEEN SWITCH AND CASE

5.· ~emove· the ,front, arid' rear output shaft yoke' .
. se~'s. using Tool.-T.74P-77248-A and. T50T

100-A.

6., . -Remove the input shaft.seals.using same tools.

-4~ Remove the four:'wheel ar-ive' indiGator switch
o J and, aluminum washer from the transfer case.
. ,Do· not -lose, tt-liswasher as. it controls the

operation ~f this switch. " -

.. ~
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16-81-8 Tran~fer Case" Borg-Warner 13-S6. Manual Shif~ 16·81·8

DISASSEMBLY AND 'ASSE~BLY (Continued)

C7869·1A

~~~OVE REAR BEARING RETAI~ER

C7870·1A

SPEEOOM~TERDRIVE.G~~· >

11. Remove the 12 'No~ 50 Torx®- head'bolts·-that
retain the front case to' the ·rea('·cove·r.'·ln~sert a
1/2 inch drive breaker par between the pry
bosses and separate..Lift the front case from
the rear cover. Remove all traces of RTV
Gasket Sealant from th~mating surfaces of the
'front case and the rear coyer. .' .

CAUTION:Wh,p., removing the 'silicone rubber,"
use care not t"9 ·d.amage the mating surfaces of,
the magn~siu'n,.~hOu~ings.·. . .' .~~

FILL
PLUG

REAR
BEARING
RETAINER

1/2"-DRIVE .
PRY BAR

7., Remove the four NO. 50 Torx® head bolts
securing the rear 'b~aring retainer to· the cover.
Pry t~e' rear bearing retainer from the cover
using a 1/2 inch drive breaker. bar between the
pry bosses and separate and remove the
bearing retainer from the cover. Rem'ove all
traces of silicone rubber, from the mating

'. surf.a~es'o,f the c~ver ,and~..the bearing retainer.

CAUTION: When removing.the RTV sealant, use
care not to damage the mating sUrfaC8!?of ttle .
magnesium c~ses.. ' .. " '. . ,.

- 8. .~ift the rear output shaft and using a
screwdriver, remove the speedometer gear
retair'ing cl~p.·

9. Slide the" speedometer gear forward and'
remove the ball with a small magnet. The
speedometer gear can now be removed off of
the -rea~ of the output shaft. .

10. Remove the snap ring on' the output shaft
retaining the upper rear 'ball beari,ng using a
.suitable tool. ' .

REMOVE REAR COVER FROM CASE ASSEMBLY
~ , . C7441-1A
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16-81-9·. . Transfer, Case"Borg-Warner '13-56 'Manual Sh!ft 16-81-9·

DISASSEMBLY:ANI;) ASSEMBLY (Co.ntinued)

12. Remove, front output shaft inner ,needle bearing
from the rear :cover with· T50T-100-A, Slide
Hammer, and D80l-100-T, Collet from D80l-
tOO-A, Blind Hole: Puller Set. '

" I ..,'

r/. -',

13. ,Dfive,out the .r~a.r,04tput sh~ft b.earing from the;
'),~side ,C?f thy ,cas~ u.sing appropriate too,ls.

, "

,,'

SLIDE HAMMER '."
T50T-1WA

....,.'

REAR COVER ~ REAR OUTPUT SHAFT BEARINGI
F~ONT OUTPUT SHAFT INNER BEARING

REAR OUTPUT " 'REAR
SHAFT BEARING COVER

. ~ " ..~ ,

C8082-1A

,C7871-1A

I.' ~.

. ~. ..

. ~

~ .........0: .t

... , - ..,.~ ." ....;-

... ~ .r", '.
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16-81-10' Tr,a,nsfer Case, B~tg-Warner 13-56 Manual Shift 16-81-10

DISASSEMBLY AND ASSEMBLY (Continued)

14. ,Remove the snap ring on, the output shaft,
securing the clutch hub. Slide the 4WD hub off

, o~' the· o~tput .s~~ft. . _. ,.
. 1'5: ,Remove the spring from the shift rail and .lift the

mode shift fork complete with the shifting collar
: from the upper sprocket spline.

2W/4W LOCK
UP ASSEMBLY -----.:..:-.....:......~

.. '" .

:'-:- ..

OUTPUT SHAFT .
ASS~MBLY

SPRING' >

LOWER' ,
. SP.ROCKETS

i.' '~:'''':

__ ,I"~

, "

".1,

C7872-2A
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16..81-11 Transfer ,Case; Borg·Warner·1~·.56 Manual ,Shift, 16~81-11

DISASSEMBLY AND ASSEMBLY (Continued)

SHIFT MODE .
FORK AND

LOCK-UP ASSEMB~Y

REMOVE SHIFT 'MODE FORK AND LOCK-UP AS~EMBLy~

.' C7873-1~

16. Disassenible 'the 2W-4W IOCku~',~ssembi'YJ;>Y ,.
removing the ~nternal snap ring·~.arid .pull the
lockup hub and spring from the c'bllar.

2W/4W LOCK UP COLLAR ASSEMBLY

LOCK UP COLLAR

TAPERED 'COMPRESSION
SPRING

'LOCKUP
HUB

SNAP RING

C7874-1A

17., Remo~e, tne snap:. fing r~taining' the. ,lower
sprocket to .the "pwer output shat,.,' Gr~sp the
upper and lower' sproc.ket- complete ,with· the

. chain and litt .the.m at the same' time from the..
.. ' upper ana 'Io~.er ou.tp~t ~.hafts~ , .

~ :." .

SNAP RING

o
~LAT

WASHER

R~MOVE SNAr:- ~~NG - LOWER.SPROCKEj··'
C7446-1A

-~":REAR oUTPUT
" SHAFT ~ND

OIL PUMP

INSTAL~TION - REAR OUTPUT SHAFT AND OIL PUMP

C7450~1A
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16-81-12 Transfer :Case, 'B~'tg-Warner 1'3-56 Manual Shift ,16·8 t~1.2 '

23. Remove the front output'shaft from ttie:~ase.

24. Turn the front case over and remove th'e front
. oil seal from, the case,using Tool T74P-77248-A

an9 T50T-100-A. ,_. _',

DISASSEMBL.Y AND AS~EMBLy, (Continued)

18•. 'Remove th~ shift rail ·by sliding it straight out
. ,,' from the shift fork~.

19. Remove the high low shift fork by first rotating it
until the roller is free from thecarn then sliding
out of engagement from the shifting hub. " '

20: Remove the chip colls'ctihg.'magn.et from its slot
in the case. ," .. ' ". " .' r.

~
HiGH-'LOW' ~

SHIFT FORK

HIGH-LO~. SHIFT FORK'A~Q. SH~FT RAIL , ... 'C7875-1~

21. Li'ft out the pump' scree~ and remQve the output
shaft assembly with the pump assembled on it.
If the ,pump is to be disassembled, remove the
four bolts from the pump body. Note the

..p.osition of the pump Jront pody, pins, spring,
rear 'cover anq pump retainer as r~moved.

22. Remove 'the high low shift hub~ ,". ,

RETAINER
BRACKET

LOCATING
, SLOT IN CASE

REMOVE FRONT INPUT SHAFT SEAL

SEAL REMOVING
TOOL-TI4P-77248-A

C7876-1A

C7888-18
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16-81-13. Tran~fer Case, ~org~Warner '13~56 Manual Shift _" 16-81-13

. .

DIS,ASSJ;MBLV AND ASSEMBLX(Continued)

27. Remove.the PTO drive gear,from.the inpu,t sh~ft
carrier assembly, if equipped, using appropriate
tools..

, ' ." '...' . ~.": .

28. Remove the' 'int.ernal, snap ring securing the
input shaft bearing'·to the case and drive it out
from the outside' of the case 'using Tool T73.T
1202-A and T80T:'40.00-W. '

~ ."

C7878~lA

, }'"

INPUT SHAFT .
AND CARRIER. . ~

ASSEMBLY ,REMOVE INPUT SHAFT CARRIER 'WiTH .
POWER.TAKE OFF GEA~ "

. : .........

REMOVE INPUl;, SHAFT BEARING SNAP RING C7851-1A

25. Reachibg through the front 'opening 'with a pair
of snap ring pliers, expand the snap ring Qnthe
input shaft allowing it to drop o'ut of the bearing.
The'carri~r assembly, including the input sha:tt
is serviced as an assembly only. If the beari~'g

or bushing .is to' be replaced, ·drive out both of
them,,, through th~~'i,nput .,spline using suitable
,tools.:~·:-: . . :,'. ,.'" .

26. Remoye the ring gear by prYing out the. interQal
snap ~~.ng and lift out' th~ gear. .

) . ... 0.'-
@ ..~ ...

,~~ .

• --~,:=." REMOVE RING GEAR RETAINING SNAP 'RING C7877-1A" ',.

.\

~."' .. ' .... DAVE GRAHAM INC. - 2012 
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16-81~14 Transfer .Case, Borg-Warner, .13·56 Ma~ualShift 16-8,1-14

. DISASSEMBLY AND ASSEMBLY (Continued)

29. Remove the input shaft bear~ng.
. REMOVE FRONT OUTPUT SHAFT BEARING

"'" . '

BEARING INSTALLER

.,,\~2-A~~.

. ,~ • RE~O~E INPUT SHAFT~~RINc8) ~1B .. BEARING CUP
REPLACER

TI3T·1202·B , e7881-1B

C1882·1A/.~,.,,~'

30. Remove the internal snap ring securing the
front output shaft bearing in the magnesium

.housing and drive th'e bearing out from the front
of the case using Tool T73T-:-1202-B and T80T-

. '4000-W. "

. ·;o.. (L •

REMOVE .FRONT OUTPUT StiAFT BEARING RETAINING ,SNAP RING

., , ~1852-1A
j'

31. Remove the shift cam by removing the retaining,
" ,.(clip and sliding the shift s,haft out. of the case.

32. R,emove the shift sh~ft seal by carefully prying it
out of the case, bei'ng careful not to damage the
magnesium. . .

33. Remove the shift cam, assist spring, and assist
,spring 'bushing .from the case. .,

" . \ ~

.'

- SHIFT CAM, LEVER AND SHAFT I~STALLATION

DAVE GRAHAM INC. - 2012 
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16-81-15 Transfer ~~se~ Borg-Warner'13-56 Manual Shift' 16-81-1'5
f

DISASSEMBLY AND iSSEMBLY(COn~ir'lUecil
~ ,

Assembly

Before assem'bly, lubricate all p~Jts with
MotQrcraff MERCON® Multi-Purpose Automatic
Transmission Fluid XT- 2-QDX or DDX E4AZ~19582

. B (ESP-M2C166-H) or equivalent. Remov~.~II·Ghip~
from' the bolt holes in the case and rear cover.

, DRIVE TRAIN COMPONENTS •.EXPLODED VIEW

iNPUT $HAFT, RING HIGH/LOW SHIFT HUB
AND CARRIER

ASSEMBLY , GEAR , UPPE~ SPROCKET

2W/4W SHIFT
FORK

DRIVER HANDLE'
TSOT4000-W .

BEARING INSTALLER '
. TSOT.4OOQ.p,

. 'FRONT OVTPUT 'SHAFr S~L INSTA,LLATiON ,
C7886-18 ,0

2. Drive the front output shaft seal into the ~ase

until it is fully seated against the case ~sing Tool '
T86T~7034~CH. \ '

.3. Install the fr~nt output' shaft through the Iqwe'r
bearing. The fron~ outputshaft is held if.l place.in

': the case by the front' output yoke and oil sear
slinger assembly. Install ·the front yoke

',f assembly Ont9 the 'front output shaft then ,the
. rubber seal, flat 'washer and 30mm locknut.
.Tighten'the yoke locknut to 163-203 N· m. (120-
150 ft-Ib)~,' '

C7884-1B

BEARING INSTALLER

TOOT~\~.

\~
. ,.- :

,INSTALL INPUT SHAFT BEARING IN CASE

1. Install the-input shaft and'the front output shaft
bearings, in the' case using Tools T80T~400.0-P

and T80T-4000-W, or eql)ivaler)ts; .Ir1stall the
iritern'al snap rings retaining the 'bearings. in the
case. ,'~ .

'-. ".~.
DAVE GRAHAM INC. - 2012 
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16~81·16 Transfer Case, Borg·Warne~'13·56 Manual Shift " 16·81·16

DISASSEMBLY AND ASSEMBLY (Continued)

4.' Press the power take-off drive gear onto the
input shaft assembly if.,it was ~emoved.

5. . ,Press the needle bea'ring s'nd"bronzebushing'
into the input shaft,with·the appropriate tools. ,

-~ .. J

9~ Install the upper input- shaft oil seal ,into the
case usi'ng an appro'priate tool until it is fully
seated against the case.

INPUT SHAFT -AND
CARRIER ASSEMBLY

NEEDLE .
BEARINQ

, FRONT INPUT SHAFT AND CARRIER 'ASSEMBLY' ,

C1a87-1A INSTALL FR9~T INPUT SHAFT OIL SEAL
C1888-1A

6. Install the ring gear into Jhe slots in ~he case . '
and retain it with -the 'Iarg~ 'il'1ternal snap ring ,
making 'sure that 'it is fully seated.

7. Install the input shaft and carrier assembly in
.the case through the input shaft bearing being
careful not to damage the gear. teeth when
aligning them with the ring gear teeth.'

. 8. Whil'e"" 'supportin:g the ~arrier assembly in'
pas'ition, install a new snap ring on the front side
of the input shaft bearing making sure ,that it is
fully'seated in the snap ring groove of the input
shaft. ..

10. Install a new shifteL shaft seal into the case
using an appropriate tool.

1·1. Assemble the shift cam assembly into the case
by sliding the shift shaft and lever assembly
~'through the case and seal into' engagement
w'ith the':shift cam. Secure the shift cam with the
re~aining clip.: .'

......,

DAVE GRAHAM INC. - 2012 
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16-81-17 Transfer Case, Borg-Warner' 13..56 ,Manual Shift

DISASSEMBLY AND ASSEMBLY (Contin~ed)

12. ' Install the shift cam a~sist spring in position in
the bushing of the shift cam and in the recess in ~

the case.
13. Assemble ~he pump and output shaft as

follows: Place the oil pump cover with the word
TOP facing the front of the front case. Install the
two pins (with the flats facing upwards) with the
.spring betw~en the pins and place the,
,assembly in the oil' pump bore in the. output
shaft. Place the oil pump body and pick ~p tube
over the shaft and make sure that the pins are
riding against the inside of the pump body.
Place the o,i,1 ,pump .,rear cover with the words

TOP REAR facing the rear of the case. The
word TOP on the front Gover and' the rear cover
should be op the ',same side. I~stall'_the pump

,retain~r' ,with the· tabs .facing the front of the
transfer case. Install the four re'taining bolts and
rotate the output shaft while tightening t~e bolts
t9; p(event the pump from binding. Tighten the
bolts to 4.-4.5 N· m (36-40 in-Ibf Lubricate the
as~embly with automatic -transmission fluid.
NOTE: The output shaft must'iurn freely within
the oil pump. 11 binding occurs,. ~00sen the·four
bolts .and retighten aga~n. '

REAR OlrrpUT SH,AfT AND OIL PUMP INSTALLATION,

PUMP
RETAINER

. " l'

o
.a.GIlllt: . ~ETAINING
~80LT.S~..

, • ~.to • ' ••

" I

C1889-2A

14. Install the high low shift hub..
Install the high low shift fork by engaging ,it with
the shift hub flange and rotating it until the roller
is engaged with the lower groove of the cam.

15. Install the shift rail through the high low fork
bore and into the rail bore in the case.

- .
"

HIGH-LOW
SHIFT HUB

SHIFT
RAil

.~

'HIGH~LOW __€J ~
SHIFT FORK

HIGH-LOW SHIFT FORK AND SHIFT RAIL
·C1815·1A

DAVE GRAHAM INC. - 2012 
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16-81'-18 Transfer Case,. Borg-Warner' 13-56 Manu,al Sh.ift ' 16-81-18

DISASSEMBLY AND ASSEMBLY (Continue~)

16. Install.the·outpLit-shaft and oil pump assembly
in the input ,shaft-Make. ,sure that the external
splines of ,the output shaft engage the internal
.splines pf·the high low shift hub.. Ma~e' sure that
the oil pump'retainer qnd oil filter leg are.in the
groove and notch of the front case. Install the
collector magnet in the nqtch in the' front case.

. REAR OUTPUT -'
SHAFT AND
OIL PUMP ' .

l. (~ , "'i

INSTALLATION • R~R OUTPUT SHAFT ~ND'OIL'~~MP'
....., • I

).

",' .~ .. .~

C7450·1A'

17. A.ssemble. tl:le :upper and lower sprOCke~ wit'h
the chain and place them as',an assembly over.
the upper and lower output shafts. Install ·the
washer and the'snap ring which retain the lower
sprocket to' the front output shaft.. ' "

18. 'Assemble the 2W-4W Iqckup .assembly by
installing the tapereq ~ompression,:~pringin the,
I'ockup collar, with' the. 'small 'end, installed ,'first.

. Place the lock~p hub pver the spr.irtg a.nd
compress the springw~ile'installing,the jnter.nal,

.snap' ring ,which holds the lockup. ~ssembly
together.

·Y-·'·r

,,"': :;

.~, , "

2W/4W LOC~UP COLLA~ ASSEMBLX

. . L9cK LJP;COLLAR' •. '~-' .,' .

TAPERED .COMPRESSION' ,
SPRING':"· .

.- . '7('

.... "".
""; ,,: ~\

, ,,' C7874.1A· ~
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16-81-19 .Tr~nsfer Case, Borg-Warner 13-56 Manual·,Shift

'DISASSEMBLY AND ASSEMBLY· (Continued) . "
r .... p ..

19. Install the lockup. ~~~embly and its shift fork
over the external splines'ofthe upper sproc~et

. and the shift rail with the long boss' of the shift
rail facing .forward. .

20.·! Assemble the 4WD return spring 'over the shift
rail and' aga.insf the shift fork. J, "'" .

21.: -F?lace ~he 4WD hub overtheexternal,splines.of
.'the. :outpu.t shaf·t· a,nd ~ secure with the

. ··appr:opria~e snap ring. Make su"re"that the snap
.0·· ring is:fully seated.in·the .snap ring' groove.

.. . ~ ".- ...

• ..... ' _ 1.

'.' c·,

...
'.~, C7872-2A

... i ~:-. :" , ..

..~ '.

LOWER
SPROCKETS

• .. • ~"• .' p

SPRING

OUTPUT SHAFT
ASSEMBLY

• .c
....... .... .. -~

, '.

~ I; .. t:.:'" -. •

'.~,: I·' .....~' t:; :.:' ::.;.

..
;~".

c... \

, .r \ ...
....

.2W/4W LOCK- .',
UP ASSEMBLY ~'~.'~'~~---....:..-~~~

J ..
. "

. ,;' ....

.4WD HUB .

04 ,«

" ~. :.

22.' Pres~ the~!ow,er.outpul needle hearing in its
. : bore In the ~rear cover using ~an appropriat~ tool.

23. Press the rear ,butputshaft b.earing in'to position
in the cover using an appropriate tool. Install
bea~ing snap ring' retainer. in cover.

.REAR 'COVER - ReAR OUTPUT SHAFT BEARINGI
F~ONT out~u,! SHAFT INNER BEARING·

.REAR OUTPUT REAR
.SHAFT 8EAR~NG . COVER

C7871-1A
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16-81-20 Transfer Case, Borg-Warner 13-56' Ma,nual ~Shift 16-81-20

DISA$SEMBLV AND ASSEMBLY (Continued)

Place the' speedometer d~ive gea'r over' the
shaft with'the slot .. aligned with the hole fqr. the

~ qr:ive ball. The gear- should go completely
, against the snap ring which retains· the output

shaft. Place the ball in the hole and pull the
speedometer gear over the ball. Snap the
retaining clip between the snap ring ~nd the
speedometer gear.

" .

• i!'" ...
, '

,-....

C7870-1A

SPEEDOMETER DRIVE GEAR I

',t ::

SPEEDOMETER ,.1

DRIVE GEAR'

, , '"" .. RETAINING, .
.;.-.:- _ ... ',CLIP, '

29. Apply· a ,bead of non-acid. cure Silicone Rubber,
ET7Z- 19562-A,(ES,L-M4G~73-Al,or equival~nt
to the face or the rear bearing¥retainer, or rearr
slip yoke ext~nsi(j.n ~ousing.

30.' 'Place the rear bearing retainer or rear'Slip yoke
extensibn housing in' its· 'position -'and ~ecure

wi~h the 4 Torx® bolts tight~i1ed, to 30~4:~. N"'m
(22~36 ft-Ib) .. , ',-': . ,'. . ", .' ,

On transfer case with slip' yoke;ear b~aring'
retainer housing remove the.. exterisioo,'oil seal
using Tool T74P-77~t48-A· :'~nd' T50T-tOO.;'~.<
Remove the extension housing bushing· using"
T001T85T..'(034.':Att Install' a new.. ~'t;>u~t:l,if.1g
using Tool T85T-70'34-BH:and T80T~'4000~W.

Install a new seal using Tool T61 L-7657-B.

. 31'.

REAR
COVER

REMOVE REAR BEARING SNAP RING

SNAP
.\ RING

\

J\-
I" •

SNAP
RING'

PLIERS

\'-., ...... :

24. Install. the rear output shaft oil seal, in the
bearing 'retainer using the appropriate tool
making sure that it i~ fUlly seated.

25. Coat the mating 'surface of the front case with a
bead of non-acid cure Silic'one Rubber E7TZ
19562-A (ESL- M4G273-A) or equivalent.·

26. Place the cover on the case, making sure th~t

the lower output shaft,- shift shaft arid shift rail
are aligned. Install and tighten the 1~ No.
50-Torx® head case, to cover bolts to 30-49
N· r:n (22-36 ft-Ib). · ,.' , . ,

27. Install the rear bearing 'snap ring on the output
shaft making 'Sure ,that the snap ring is fully
seated in the', groove of the shaft.

28.
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16-81-21 Transfer Ca'se, Borg-Warner 13..56 M.anualShift 16-81~21

Fluid' should ,drip out of "level" hole. If fluid
flows out of-"Ievel" hole, the oil pump may not
be functioning prope~ly.

FLAT
STEEL

WASHER

DISASSEMBLY AND ASS~MBLY (Continued)

• c

32~ Install the rear output shaft· yoke and slinger
assembly' 'onto· the rear splines of the output
shaft. Install the'rubber seal, flat steel washer
and 30mm locknut on, 'the output 'shaft and

,,' tighten ~o 163-203 ~,.,rt:1. (120-150 ft-Ib). ,
33. Install,the drain plug and tighten to 9-23 N.· m

(7-17 ft-Ib).
34. Install, the 4WD indicator lamp switch and
" ,,:', ~Iur:ninum :washer ~nto the case. ,_
35..Place a3/8 inch drive ratchet in the fill plug ~nd

remove the plug. Fill the transfer case with 64
oz. ,of Motorcraft MERCON® Multi-Purpose
Automatic Transmission, "Fluid XT-2-QDX or
DDX"E4AZ-19582~B, (~SP-M~Gl66-H) -, or
equiv~I,ent. ,

36.. :lnstall the fill plug' and' tighten to 9~23.N· ';"(7-17
,',ft-Ip). ,- - " .

37. Install th'e. transfer case as described, in the
:Remo.var and Installation'portion' of this
Section. ' ..

38.' Start engine, check transfer case for correct
. :'opE;lration,. Stop ":engin~ and check fluid level.

SPECIFICATIONS

TORQUE SPECIFICATIONS::

DeScription '"

'YO~E

RUBBER SEAL

REAR YOKE INSTALLATION

~."

Torque Limits,

" Ft·Lbs

~ .

C7890·1A

Case.-Half_Attaching Bo.tts "
FOUr Wheel Orive'Jndicator Switch .~

Front and Rear Output Yokes'to transfer Case'
- Drain Plug ,J '

30-49

~-47

163-203

" 9-23'

'22-36

25-35

120-150

7-17

'Fill Plug. ' ,'~:.- _

transfe~ Case to Transmission Adapter

Heat Shield to Transfer Case

. Skid Plate, to Frame '., ~:.

. ,

. ,.9-23

,34-5~

54-61'

20-21'

'7.-17,

25-43, .

40-45

15-20

. "

, FrOf')t Driveshaft to Frobt:Ol'tP'ut Yo~e

Rear Driveshaft to Rear -9utput Yoke - ~Bolt - Bronco .

Rear Drivesnaft to Re~ Output Yoke'..:..;. Nut ~'Fl50-F350 4)(4

:'" .",

-, 11-20

. 28·33 .
8-15
20-28; -,

'8-15

.: .CC7SS&-2D
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16-81-22

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

.Transfer Case,' Borg-Warner 13-S6 Manual Shift 16-81-22

Number' Description '. Application )<

T50T·l0Q-A Impact Slide Hammer - 2-1/2 lb. Universal

D80L-100-A Blind Hol~ Puller Set Universal

D80L-100·T , ' ' Collet Universal ,1·1/4" to l·l/Z' '"

080L·l00·H Actuator Pin 'Use with Blind ,Hole Puller

TOOL·1175-AC seal Remover Universal ~ Use with Impact. Slid~ Hammer

T80T·7127-B ' Outpu1 Bearing Replacer - Front Borg Warner #1356 Transfer Case,

T80T·7121-C Output Bearing Replacer - Re~r . ' BQrg Warner #1356 Transfer Case

T80T·4000·P Bearing Installer Borg Warner #1356 Transfer Case

!74P·n~48·A Oil Seal Remover Borg Warn,er #1356 Transfer C~se

T61 L·7657·B Oil Seal Installer Borg Warner #1356 Transfer Case,.
T85T·7034·AH Extension Housing Bushing Remover Borg Warner #1356 TranSfer Case

T85T·7Q34·BH Extension Housing Bushing Installer Borg Warner #1356'Tran~~erCase

T80T·4000-W Driver Handle Borg Warner #1356 Transfer Case

T86T~7034-CH Oil Seal Installer' Borg Warner II1356 Transfer' Case '

T73T-1292·8 ". Bearing Installer Borg Warner # 1356 Transfer Case

T73T·1202·A Bearing Installer 'Borg Warner #1356 Trar:tsfer Case

T83T-7065-B Output Shaft Seal Installer
,-

Borg Warner, #1356 Transfer Cas~.

CC7SS8-2B

ROTUNDA eQUIPMENT

Number .Description

On-00019 TransmiSsion Jack

071.()()()()2 Gasket Compound

CC7406-1B
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. 16-86-1, 'Transfer Case-Borg-Warner ·1345 .. :, 1.6-86-1

SECTlPN 16-86 "Trans'er Case-Borg-Warner 1345"

,PAGESUBJECT -, ~ 'PAGE .SU~JECT ': -~ .

DESCRIPT-ioN', '.. '. ~ .- ..•.. :-.....•..... 16-86-1 REMOVAL' AND INSTALLATION
DIAGNOSIS AND.,TESTING •.., '. : .0 •....... 16-86-1- Shift, Lever '.: .. '.'. : ~.. ~ . ~ ..- ~ 16-86-2
DISASSMBLY AND ASSEMBLY Transfer- Case ~ . ~ J.'~ • -•••••• ~ '•• 16-8~-1

Case", .0.:.. ' ~ ~ ..~ ..'. ~,. '. ::. '. '.. : ..•....... 16-86-10 - SPECIAL ,SER'VICE TOOLS ..' - ~.. '16~8~-10,
Cover .' ·•....:.·.: ..••.' ..............• 16..86-9· - SPECIFICATIONS ~\ · ~.16-86-10

Planetary Gear" Set .-:'..•.. ~~ .. ~ .. :~".. 16~86-8 ' ·,VEHICLE APPLICATION, - '. ~'~j •• :.'. io 16-8~-1
Transfer Case .... ; .. ,;' ..·f ..... '•.. '... '..•. : .. ~~-86-2 ~

FIG. 1 Borg-Warner 1345 Transfer Case-Front View
Case Half

VEHICLE: ApPLICATION
F-150, a.n9 F-250 (4x4) Vehicles.·-

DESCRIPTION. .
. .

. :The Bor"g-Warner 1345 is a two-piece all aluminum
part time transfe.r ,case (Figs. 1 ,and 2)., The' -unit is
lubricated by a. positive ·displacement oil pump that
channels oil floy/ through drilled holes in the rear output.
shaft. The pump turns with the rear output shaft and
allows towing of the vehicle for extended distances
,without disconnecting the rear driveshaft.

FIG. 2' Borg-War~er .1:345 Tra'1~fer ~as~Rear (View
. Cover Half'. .' .

6. Disconnect rear driveshaft from rear output shaft,
.. yoke.

7. Disconnect speedometer driven gear from transfer
case rear b~aring retainer. "

8. Disconnect, the shift rod (7A315)" between the
transfer case shift lever (7B106l and the control
lever assembly (7E069).

9. Disconnect vent hose (70494)· from transfer case.

10.. Support transfer case with a transmission jack.
Rotunda number 077-00019 or, equivalent.

11 . Remove the bolts retaining transfer case to
transm!~sion adapter.

,12. Slide transfer case rearward off of the transmission
output shaft and lower transfer case from vehicle
and remove gasket between transfer case and
adapt,er.

Installation

1. Place a new gas~et between transfer case and
adapter. '

2. Raise transfer case with transmission jack. so.
;' transmission, output shaft aligns with splined

transfer case 'input shaft. Slide transfer case
forward on to transmission. outp~t shaft and onto
the dowel pin. Install bolts retainillg'transfer c~se
to adapter. Tighten bolts in the torque sequence

. s,hown in. View V, Fig. ~.

3. Remove transmission jack from trans.fer case.

C7943·1A

INPUT
SHAFT

DIAGNOSIS AND TESTING
Refer to Section 16-10, Transmission-Manual

~en~ral Servic~, for diagnosis and testing ,p~oce.dures.

REMOVAL AND INSTALLATION

Transfer Case '.
Refer to Fig. 4.

Removal'

1. Raise vehicle on a hoist.

2. Place a drain pan. under transfer case, remove
drain plug a~d drain fluid from transfer case~

3.' Disconnect four wheel drive, indicator switch wire
connector at transfer case.

4. If s~ equipped, re~ove skid plate from frame. .

5. Disc~;fln~ct front driveshaft from fro'nt output yoke.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



16-86-2 ' TransferCase-Borg-Warner ,,1345 16-86-2

'7. In'stall t~e shift boot and ball if previously r~moved.

8. Check the transfer case, for proper shifting and
operation.,'

DISASSMBLY AND ASSEMBLY·

Transfer Case
Refer to Fig. 5.

, Disass~~b~y

1. Remove transfer case from vehicle as ,aescribed in
this Section. .

'2. Drain fluid from case by removing "drain plug from
rear J case half(Fig.2).'Rernove the spe~domete~
cover.· Replace the filler ,plug.

3. Remove both output shaft .yoke nuts and washers
and remove the rear output yoke and the front
output, yoke. '

4. Remove the four-wheel drive 'indicator switch.

,5. 'Separate the cover from the case by removing the.
attaching bolts. ,Pry the Case and cover apart ..bY,'
inserting a flat-blade, screwdriver or ,1/2 inch"
square drive' ratchet or breaker bar in the pry
bosses (Fig., 6). '

6. Remove the' magnetic chip collector from the boss
'in the bottom' of ·the case half.

7. Slide the shift collar hub .off the rear output shaft'
(Fig. 7).

8. Compres's'the shift forK spring (Fig. -'8) and·"r~move._ '
th~ upper and lower spr~ng retainers· from the shaft.

9. 'As an assembly, ,lift out from the· case the four.:
wheel drive lockup ferk, and the lockup shift collar.
(Fig. 9). Be careful not to lose the nylon wear pads
on the lockup fork.' ,Note the location holes on the
":lylon wear pad and lockup fork'.' ," ~ . "

10. ,Remove the snap ring .from the front output ,shaft
and remove the thrust· washer. , .'

() . ,

11.. Grip the chain and both- sprockets, (Fig. '1.0) and lift
straight up to remove the' drive. sprocket; driven
s'procket and chain. 'from ,the, output .'shafts.

,'Remove the thrus~ ,washer from the, rear output·
shaft. - ' ......;..

12. Lift the front' output, shaft out from the c'ase.. "

I OJ

BOLT,B INSTALLED
THIS POSITION FOR .
AOD AUTOMATIC .
TRANSMISSION .
ZFLD MANUAL' :.
TRANSMISSION ' ..

.MAZDA (R·2) MANUAL
TRANSMISSION

GROOVE FOR
VENT HOSE

2H4HN4L

. BOLT B INSTALLED --
THIS POSITION FOR

C6 AUTOMATIC TRANSMISSION
, ZFHD MANUAL TRANSMISSION.

E40D AUTOMATIC TRANSMISSION
T18·MANUAL TRANStJIISSION

DETENT PlATE

TIGHTEN THIS
BOLT FIRST

FIG. 3 Detent Plate

, 4. Connect rear driveshaft to rear output shaft yoke.
For F-150-F-250 (4x4) tighten nut to 11-20 N· m
(8-15 ft-Ib)., '

5. Connect vent hose ·(7D494)' to transfer case.
6: Attach the shift rod (7A315). between the transfer

case shift lever (7B106) and the contro,l lever
assembly (7E06~).:- ,

7. Connect speedometer ~riven gear to trans,fer ca~e. "
8. Connect four wheel driv~ ,indicator switch wire'_

connector at transfer case.
o •. .

9. Connect front driveshaft to front output yoke.
Tighten' nut ,to 11-20 N.-fT1 (8-15 ft-Ib~).,

10. Install skid plate to framC3. Tighten: nuts and boits ,to,
specification. . ,"

11 ~ Install drain plug and tighten to 9-18 N· m (6-14
'ft~lbs). Remove .fiBer plug and install 3.1 liters (6.5 .
pints) of Motorcraft MERCON®' 'Multi-Purpose'
Automatic Transmission Fluid, XT-2-QDX or DDX
E4AZ-19582-B (ESP-M2C166-H)' or equivalent.
Install filler plug and tighten to 21-33 N ·'m (15-25
ft-Ibs). "

'12. Lower vehicle.

ShiflLever
'" Refer:t9 Figs. 3 and 4.
'NOTE: Remove the shift ball only if the shift ball, boot or
leve~ (7E067) is to be replaced.

·Removal
1. Remove shift ball.
2. Remove the two bolts (N605773) attaching the

shift lever (7E067) to the control lever assembly
(7E069).

3. Disconnect the vent hose (70494) from the control
lever' assembly (7E069) detent plate.

4. Disconnect the .shift rod (7A315) between the
transfer case shift ·Iever (7B106) and the control
lever assemt;>ly (7E069)'.' .

5. ' Remove the two bolts retaining the control lever
\ assembly (7E069), t~ the transmission extension

housing.

Installation
1. _ ,Prior to installing the shifter assembly make sure

the transfer case shift-lever (7B106) is in the '4L"a
position.' ,

2. Install the control 'lever assembly (7E069) with
bolts"A" and" B" hand started. Make sure the
lever assembly is in the '4L" a position of the
detent ,plate (rear most pos~tion of detent plate).

3. Hold the control lever assembly (7E069) in this
position and tighte'n bolt "A" first to 95-122 N· m
(71-90 ft~lb) as show'n. Then tighten bolt"B" to
95-122 N· m (71-90 ft-Ib). ' .

4. Install the vent hose (7D494) so the white mark on
the hose is in position with, the notch in the detent
plate. .'.. ~

5. Connect the shift rod (7A315) between the transfer
~, ·case shift lever (7B106) and the control lever

assembly (7E069). . .

6. Attach the shift lever (7E067) to the control lever
assembly (7E069) and tighten bolts (N605773) to
11.3-15.7 N· m ,(8.3-11.5 ft-Ib).
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VENT HOSE~

7D494 '

BOLT
34-58 Nom" GASKET

(25-43 FT-LB) 7086

TRANSMISSION :AND
EXTENSION ASSEMBLY

7003

FRONT OF VEHICLE.,.,
NOTE: INSTALL HOSE WITH
, ',' .WHITE MARK FLUSH

TO OUTSIDE SURFACE
OF LEVER BRACKET

~
FRONT OF VEHICLE '

~rI:"

TRANSFER CASE
ASSEMBLY

7A195 ,

COAT WITH
SHIFT LEVER CI~-19590·BA

7Bl06 ,(~SA-,MIC75·B)
'GREASE

BOLT
58695-S2

96-122 Nom
(71-90 FT-LB)

,SKID
PLATE·
TE063 ~ .'

NOTE: ROD SHOULD
BE IN UPWARD
POSITION

WARNER TRANSFER CASE INSTALLATION
_ . (FIXED, YOKE ASSEMBLY)

MAIN VIEW

SHIFT PATTERN MUST BE
PARALLEL WITHIN ± 10° OF
VEHICLE CENTERLINE

4TH

7TH 2ND

TORQUE SEQUENCE
VIEW V

--FRONT OF VEHICLE

DOWEL

.. PRIOR TO INSTAu.ATION THE
SHIFT BALL MUST BE AT ROOM

" TEMPERATURE AND'MAY BE' ,
HEATED TO 60°-82°C (140°-180°F)

. SHIFT LEVER4' ,: AS AN,ASSEMBLY AID.
7E067 '

. . ~ .

SHIFT BALL INSTALLATION "
VIEWY

BALL ASSEMBLY
7F067

BOLT
605787

'NUT·
SKID P.LATE 620481

7E063 . 20-27 Nom,
(15-20 FT-LB)

INSTALLATION OF SKID PLATE
.. ' VIEWU

FRONT OF VEHICLE

SHIFT

"/~~~::
.BOLTS·

'. '. ." ~~~ _ " N605773-S1.00
COAT WITH ~.. ~~ dll03.1s.7Nom

ESA-MIC75-B ' ~~ . _ . (8.3-11.5 FT-LB)

GREASE -----------~ -'.. ,', ~ ~.
LEVER INSTALLATION . -'

VIEWW

C5237·2E

'FI~. 4 Borg-Warner 1345 Transfer Case and Skid Plate Installation
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SNAP RING

-~." .

BUSHING

SHIFT LEVER
RETAINER
AND SPRING,

, "

SPEEDOMETER .', •

PlUG~, LOC,K PLATE

____~,-- ~ BOLT,

...........-t,t••••••

, ~~4-NUT '.

4~--WASHER
_~. ~REAR OUTPUT YOKE

'v ''-SEAL

O-RING

. OIL PUMP PIN

PLANETARY. ' t '
GEAR CASE ,ll~G

-"-.'C' CLIP

DOWEL PINS NEEDLE •

/~~~ ,ASSEMBLY I
REAR OUTPUT SH AFT"

//-
\ /'

SUN GEAR
./

SHIFT LEVER
RETAINING SCREW

. O'RING

, LOCK-UP
SHI FT.

COLLAR

SHIFT HUB

SNAP RING.'

LOCKING PLATES

! .' ~'PIC~'UP'
A-TUBE ",

_ CLIP ," '.SHIFT .......
. ACTUATING

. , LEVER

OIL FILTER ' '.

'V' ~.
. ',,: ,;":

SHIFT CAM

C3807-20

FIG. 5 Borg-Warne.r 134.5: Transfer cas.e Exploded View
f. '
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COVER
HALF

~ -

C809O-1A'

FIG. 6Se'parating '~~se and Cover Halves

C8093-1A '

FIG. 7 Removing Shift Colla~ Hub

FIG. 8 Removing Spring Retainers

:13. Remove the four oil pump attaching bolts and
... ·remove the oil pump'rear cover, pickup tube, filter

'., . -and pump bOdy, two pump pins, pump':spring, and ,-
oil pump front cover from the rear output shaft
(Fig. 11). Disconnect oil pick-up tube from pump
body. .

FIG. 9 _~e~"o,ving _.Lock-up Fork and Shift Collar

FIG. 10 _-Removing Sprockets and Chain

:F~G. 1l' Remo~ing- OU'PUrh'p 'A~sembly'

14. ~emove -the snap "ring that "holds the b~aring
.~etainer insi~e the case. Lift the rear output shaft

"

REAR
OUTPUT
~HAFT

\ ''''.
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FIG. 12 Removing Rear'~utp'ut Shaft FIG. 14 Removing Shift~:Rail'

20. With ··.·~,drift, ,drive' (out··th~ plug from ·::the ':detent
spring' bore (Fig. 16). .' " ~. ," ",

Assembly',; .... ...:',_: ~.. :. f • ~ :~, ~.~ ;"::

. .. . ~ . , ..

. Before- assembly; lubricate\. an partsi'with, Motorcraft
MERCON® Multi-Purpose ··J:Automatic '?'Transrn~ssion
Fluid, XT-2-QDXor, DDX E4AZ-195a.2~B {ESP-

, .M,2C~ 6Q-H).· or ~qui~alent.., ' ., '. ,~ ..:..

1. .Assemble' the .'pla'neta~ .' gear', set;' 'shift ~ail, shift
':.cam, .input shaft and shift fork, together! as a unit

.- :.: (Fig. 17). Make sure ~the boss on the shift cam is
. installed toward.th-e 'case~ Install the:-spacer washer

. on tne inp.ut. shaft . ," .

2~' .' ~I~ce' the~ea; o~t~~tshaftin ,the planetary gear
~', ,'set,.. makir:'g sure the shift cam engages t.he shift

fork actuatin,g pin (Fig. ,18):.' '~. :: " . ,':':.', , '

3. Lay the case on its side. 'Inse'rt the rear. outpuf shaft
and·"plan~ta.ry. g.ear,. set ,into.·tn~ :cas~. Make s~re
the, spacer washer. re:mains o.n ',the, input. shaft.

4:. ,. Install the shift rail 'into the hole in the' case.:lnstall
. , the·outer ~ roll~r:bu'sh.i.ng;into~the .. guide ,in tbe case.

"'.)..
'._-.J. "t"*-: '.,,,

" C1949-1B

~PLANETARY .
,-GEAR SET

...
~ "'.1

~~~~~~~,~~ , ' ..

': :~" ' . _~~s~,~~s

FIG. ~ 5 Shifter Mechanisms, , .'
FIG. 13 Removiljg 'Shift Cam ~C-Clip ,~.;

.Ii ":., I.;

while tapping on ~th'~ :b'e'aring retainer with a plastiG
or soft mallet.. Lift thEfrearoutput shaft and bearing
r~tai~er fr0t!'· th~"'case (Fig. '12)..

NOTE:' T.wo. dowel pins'will fall into the case when
the retainer is 'removed'.

·1 ~..: Remove the rear output shaft from the bearing
'.' ..' r~t~in.~r: If. r:teces~ary, pr~ss ~he' needle be~ring

assembly out f~ql1l .~n~ bearing,. ret~iner.
.. ~ .... l'

16. Remove the C-clip that holds the. shift cam
(Fig. 13) to' ~he shift, actuating 'lever. inside .-the case.

'ti~~ Remo,ve: the'~shi,ff i~v~r.retaihjng, scr~'k'arJci' re~move
the 'shift lever from the case." ..... .

NOTE: ,When rernovi.ng the.IJever, the ~t1if.t cam wi;1I
disengag~ ftom the :shift lever shaft "and .may
releaset~.e_ d~tent ~all anid sprin~, .from ,the~case.

18. As an assembly, .re·move· the planetary '<gear set,
, . shift rail, shift cam, input shaft and shift f.orks from'
.....,.: the case, ,,(F~gs. ,':14 t~nd 15). ,·.Be careful,. ~o~' to lose

.~. .":the two; nylon wear paps 01') the shift fork:
'.. " ::.. .' - . .."

,'19., ,Remove the~spacer washer from the bo~tom of .the
case. RemoVe the bushing: ' .' ,
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......... 1' ••-It. o ;' :.

C4868-1~

,r

". ' .
. N.... ,

. 2H 4H LOCATE DIRECTl V'ABOVE tHE
DETENT BAll HOLE iNCASE C3820.1B

,FIG.'18' Cor~~ct 'Shift' qam Engagement."

4L POSITION ~~ 2H POSITION/ ... ~
NEUTRAl:"';~ 4H PO.S'T'O~, ",
POSITION ",

FIG. 19' Cor;rect Shif{ Lever 'Installation .'

,or·~qui·~alent. .Drive plug into' ca~e, 'until ·the ,lip'of
,~he_pl,ug i~, O.79rJlm (1 /32 inch) below ,the' surface '
of the case.' Peen the ,case ;ov~r the plug i~ tWo ,
pl~ces. '" " ; ~. "", ' .

',:l3. '. fnstall 'the oil "pump front'·· covei ~over, th~, output' '
. ',shaft With the' fJang~d side' down.. Th'f3' word '~Top"

. must 'be faCing the top 9f the tran'sfer case' as the
" " position ~(th,e ,~a~e 'is ,insta~led ,in, '~he \iehi~le. "

, f4. ',' Install, the oil pump" ~pri~g 'an'd ·two.:P~~P pifls with'
. 'the flat sige outward,i~ the"hole in the ()utp~t,shaft.

Push in both pins to install the '~oil pump ~body,

. '. pickup tube and filter. ,(The ',REAR' 'markings on ' .
, the pump body m~stface upward):~Prime the pump

FIG. 16 'Removing Detent Ball- PlUg' ,

'~IG. '17 Installi~g Plane~ary' Gear Set 'and-Shifter,
Me~hanism ,.., "

5~ ,Remove the rear output shaft and position ,~he shift . ,
fork in ,'n~utral (Fig. 18).:" .'. -.,' ,... , ..... 'r ~"\ '

6. P,lace the shift control lever shaft 'through the ca,m,
,an~ install the' cl~p ring. Make sure the shift-control,
lev,er ls ,pointeq do~nw,ard anq 'is1 paralle, .to the

.Jrqnt .f~ce of:t~e Ga~e.to, be, in the neutf~1 P9sition
,(Fig.. 'j ~)~' ~ ',. " :' , .

7.· Check' shift fork arid pl~n~tary 'gear engag~ment.·
U~it, ~houlc;t oper~te. f.r~~ly with~~t ~nY,:Qin9ing ..

8.,,' If 're~oved during disassembly, ·press~· new -needle
, , ,bearing ~into,the ~earing re~ainer' using,: 'Output

'-:Beating''-:Replacer~Rear,!~OT-7127~C/,', '~' f '.

9. "nsert ,output shaft' tt)rough~ the ~bearlng' .·r~tainer
. from tl')e- bottom side outward: ':", ',.: "

10.' Insert:the tear output shaft- pil9t int,6 'tne'.inpuf sh~ft
. rear'bushing~ Align,the 'dowel hol~s"and lower 'the .
: b.e~ring. ~~to' positioi'J. -, ~ ,,~: i'. ' .' ~

,:11,. Install ,dow~1 ·pins. 'Install snap r,ng that ,retains" the
- & bearing ,retainer in cS'se. ' .,.:: .

, , ,

"1'2. Insert detent ball and spring=indetent bore in; case
half (Fig~ 20r Coat-the ~~al:p~ug'wi~h'RTV,'sealant
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a DETENT
, /BALL..,> .

SPRING ".PLUG

C8077-1A

FIG. 20 Installing Detent Ball

with Motorcraft MERCON® "Multi-Purpose
Automatic Transmission Fluid, XT-2-QDX or DDX
E4AZ-19582-B (ESP-M2C166-H) or equivalent.

15. Place the oil pump rear cover on ~he output shaft
with the flanged side outward. The word - "Top'
Rear" is positioned toward the top of the transfer
case in the position the transfer case is installed in
the vehicle. Apply Th~eadlock and Sealer EOAZ-,
19554-AA (ESE-M4G204-A) or equivalent to oil
pump bolts and, install i'n pump cover. Tighten to
4.0-4.5 N -m (36-40 in-Ib) and, rotate the pump
while tightening.

NOTE: When the oil pump is correctly installed, it
'will rotate freely on the output shaft.

16. Install the thrust washer on the rear output shaft
next to the oil pump. '

17. Install chain on drive sprocket and driven sprocket:
Lower the chain, and sprockets int9 position in the
case. The driven sprocket is installed over the front
output sha,ft and the, drive 'sprocket is placed on
the rear output s,haf~-.'" " - , -

18. Assemble the washer, and snap ring b~hind the"
, driven sprocket. .

, f ~

19. Engage the four-wheel drive shift 'tor-kon the shift
collar. Slide the shift fork over the shift shaft and
the shift collar over the rear output shaft. Make
sure the nylon wear -pads _ar~ instal,led on th~ shift
fork tips and tha~ the necked dpw,n part, of ,the shi,ft
qollar is facing' rearw~rd. Note that the location
noles in the nylon wear pad and lockup fork are
assembled correctly. -

20. :Push. the four-wheel drive shif't .springdownward
and .install ,h~, ,upper, spring retainer.- ,.Push the
~pring upwarq and install the' lower retainer.

21 .. Install the shift collar: hub on the rear output shaft.

22. Apply a bead of RTV sealant, Silicone Rubber,
Q6AZ-19562-AJ\ (ESB--M4G92-A), _ or Rotunda
Gasket Compound #071'-00002, or equivalent on
the case mounting surface. Lower the cover over
the r~ar output shaft. Align the shift rail ,to its blind
hole in cover. Make sure the" front output shaft is
fully seated in its support bearing. Install attaching
bolts and tighten to 5~-61 N· m (40-45 ft. Ib). Allow

,one hour curing time' for gasket material.prior to
operating vehicle.

23. Install· .the four-wheel drive 'Indicator' switch.'
Tighten to' 1.1-16N-m'. (e~r2 ft. ibs)~ .

24. Press an oil sli'nger on the front: yoke. 'Install front
and rear output shaft yokes. -Install the anti-spill oil,
seal. Coat the face. of the yoke nuts, and output
shaft threads with Threadlock and Sealer, EOAZ-

',-- '19554'-AA ,(ESE-'M4G204-AA) '(Type II) or
equival~ntand tighten to 136-'176 N·m (1'00-130 ft. '
Ib). Install t.he spe'edometer· assembly~ , ,

25. Refill tr~nsf~rcase with 3.1 liters (6.5 'pints) of
Motorcraft MERCON® MUlti-Purpos~' Automatic
Transmission: Fluid, XT-2-QDX or,DDX,E4AZ-'
19582-B (ESP-M2C166-H) or equivalent. Tighten:
level and drain plugs to, 9-18 N-m (6-14 ft. Ib).
Tighten fill p~ug to 21-33 N -m (15-25 ft. Ib).

26. inst~1I transfer case in vehicle as described in this
Section'.- " '" ' ,

,; .
27. ,Start engine and check transfer case for correct

'operati~n~ Stop engine -and check fluid level. Fluid'
should drip from level hqle. If fluid flows out level
hole ,in a stream, the pump may not be operating
properly.,

Planeta~y Gear' Set
. . , .. .~ '. .

Disas~e,:"bly . . , ..
1. Slide the input shaft rearward out of the planetary.

gea~ set (Fig. 21).

2. Remove the snap ring from the annulus gear..
Remove the shift hub and p.Janetary gear· case
froni the annulus gear. - " '

3. . ~n'lock the two (2) Ipcking plates (Fig. 22) from the
hub. Remove the shift hub snap' ring and "T"
shaped lock key. Lift the shift h'tib from the
ass~mbJy (Fig.. 2~). ..

4. Remove the 'outer.fiber washer, sun·gear and inner
fiber ,washer (Fig. 23). Rotate inner fiber ~asher

slightly upon removal to allow positiq.ning tabs to
clear' planetary gears. Replace fiber washers upon
assembly.

" Assembly

1. .. Place a new inner fiber washer ,int,? the pl,anetary
gear housing.

2. Install sun gear.

FIG.·21 Removing Input Shaft From -Planetary Gear'
Set .
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SLIDE 'HAMMER
TsOT-100-A

.' "", ': .' .
C8079-1A. 'C8081-1A

FIG. 22 Lock Plate Removal.... FIG. 24 Removing Front Output Sh~ft. S~al, From Case . .

F.I~.~3 Pla~etary G~a~ S.et··
, ,

3. Coat" new: outer 'fiber washer with' vaseline or
equivalentr, I~stall'outer washer/oon hub.

'4. ° ': ':Place' hub 'i'n piarieta.fy gear cag~ and"i,nstall "T"
~ .shape. 10,ck' key' and snap ~ing~ ,

5. 'Inst~1I ring 'gear plate, with dished side tow'ard the
planetary gear set, on the shift hub. . ~ . ,

·6. Lower the 'planetary assembly into the' anruJlus '
,gear. '~e ,sure the tabs on the locking plate engage
.the annulus gear teeth. Install snap ring~

",',

SUDe HAMMER
T50T-100-A

: .. t

5.' InstaU speedometer ge-ar adapter.

3:'. 'Turn cover' over and' insta~1 spee~()m.ete(.ldrive
. ·.·;.g~a,r. ,.

4.. ':.ln~tall riewoutput shaft sea', ,int~p~sitiOr:t.' •

2.··· Press a new ·ball.bearing·assembly into:.the·cover:
,'.t. Install, snap ring. " .

. FI~" 25 Rei:r'0ving 't4eedle ~earin9,

Assembly

, 1~':; Press a new ~eedlebearing into the ,cover>:using
output Bearing '..Replacer-Front;. T80T-7127".B. .

. ." .... \. r;

FIBER' .
WASHER~

LOCKING
.. PLATE., .

'. 'LO~K/

SNAP ..'.. KE~
RING

. SNAP
RING

'.,'

Cover:

Di$assembly

1. Remove .sn~p ring retaining,:~the front output shaft
pan beari.nQ assembly.in the 'co~er. .

2. Turn cover.-over. and remove the rear output shaft
sealwitn T50T-100-A, Slide Hammer,. and Tool
117~~AC, seal. remo~.er (Fig. 24).'. ..

'. 3. RemO\le speedometer drive' ·~iea~..

4. Press the rear output shaft ball bearing out from
the cover. . '. ;. ..... .'. . ,

I •• , ...... , • ••

5. Remove. spe~dorrieter gear adapter.
6. Remove "front output ,shaft· inri~r' 'needle bearing

frqm cover with T50T-1 OO-A, Slide Hammer, and
.. D80L-1 00-T, Collet fr.om 080L-1.00-A, Blind. Hole

Puller Set (Fig. ·25). .
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Case

Disassembly
t. Remove snap ring retaining front output shaft ball

bearing assembly in· case.
2. Remove output shaft seal and both input shaft

seals.' .

3. Press the fro~t output shaft bearing and input -shaft
bushing from the case.

SPECIFICATIONS

Assembly

1.. Press new input shaft bl:Jshill9 .into· case. Make
sure lug is in downward position.

2. Install new output shaft ball bearing. lnstall snap
ring.. .

3. Press both input shaft seal~ int~ .,c~se.

4. Press front output shaft seal into case.

.TORQUE SPECIRCAnONS - BORG WARNER 1345 TRANSFER CASE

DescrIption ' . ' Torque Limits

: . N1iI 'Ft·Lbs
Case Half Attaching Bolts 48-54 35-40

Four Wheel Drive Indicator Switch 34-47 25-35

Front and Rear Output Yokes t~ Transfer Case '163-203 120-150

Drain Plug '19-30 14-22

Fill Plug . , . , 19-:30 14-22

Transfer Case to Transmission Adapter 34-58 25~

Heat Shield to Tran~fer Case ' 54-61 40-45

Skid F?late to Frame 20-27 15-2Q.

Front Driveshaft to Front.Output Yoke 163-203~ 120-150

Rear Driveshaft to ,Rear Output
"

.'

Yoke-Nut-Fl50-F-2 4x4
.11-20 . 8-15

,CC4012·2F .

Number Description Application

T5OT-l00-A Impact Slide Hammer - 2-1/2 lb. Universal

D8Ol-100-A .' ,Blind Hole Puller Set Universal

D8Ol-1QO-T Blind Hole Puller Universal' 1-1 /4'~ to 1-1/2"

D8Ol-100-H Actuator Pin Use with Blind Hole Pulle~

TOOl-1175-AC S~al Remover Universal - Use with Impact Slide Ha~mer

T80T-7127-B Output Bearing Replacer - Front Borg,Warner #1345 Transfer Case

T80T-7127-C .. Output Bearing Replacer - Rear Borg Warner #1345 Transfer Case

SPECIAL SERVICE TOQLS
SPECIAL SERVICE TOOLS

CC4011·2C

ROTUNDA EQUIPMENT

Number Description

On-00019 Transmission Jack

OO2סס-071 Gasket Compourld

CC7406-1B
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FIG. 1, TypiC~1 .Vehicle· Safety Stand~rd Cer~lfication'
Label-Transmission Identification .' ,

"

TYPE

EXTERIOR PAINT COLORS . oso: .
we I TYPE GW/ I BODY I TRANS I AXLE I TAPE I SPRING

, ·K

,·f.4FD. BY FORD MOTOR co. IN U.S.A.

DATE: GVWR:
, FRONT GAWR: REAR GAWR::

WITH ~ . wiTH
nRES TIRES

m~ m~

. AT PSI COLD AT PSI COLD

, THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL.MOTOR
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF

MANUFACTURE SHOWN ABOVE
. VEHICLE IDENTIFICATION NO.

t;

Kickdowri Linkage-C6 Transmission'
,Check for ~ide-open carburetor and linkage .trav'et at

full 'throttle. The carburetor -full-throttle stop. must be
contacted by the throttle linkage and there must-be a
slight amount of movement left in the downshift linkage.
Be.sure the downshift. linkage, return spring is connected .
and ,the downshift lever returns to a closed ·position.

For.-. carburetoran~ EFI system kickpown linkage
proceQures, refer to Section 24-60, ,Throttle Linkage.
Throttle Va'ive Control Cable ~System .·Che~k~" "
AOD " " . · .

4.9L (300 CID) 1·6 and 5.0LEFI Engine .... . 1

Application

.. Check for free cable' ancf 'Ie~er travel' s'nd return
between idle and wide open throttle. Cable fTlust'n,ot ,be"
Idose where it'fasten~ to the .throttle .body .I~ver" .

CAUTiON: Do n'ot drive vehicle·if cable 'is' broken or
disconnected at carburetor. .

.. . . ~

. CD2926-1F
, TRANSMISSION

CODe

V~HI~~r;:·"PPLI~~TION .':"~.' '.
E-150-E-350, F-150-F-350 (4x2) (4x4) and Bronco
Vehicles equipped,. with C6 and AOD· Automatic
Transmissi~fis: ."". ., : ~ , ~ .. ", ., . .
NOTE: For information on E40D automatic
transmissions, see Section 17-09, Transmission-
Automatic E40D. '

GENERAL INFORMATION'
" ~~I: automatic transmissions are equipped with high
tem'perature resistant sea.ls. This includes those seals
used on the manu~J ,and .kickdown lev~rs, the O-rings
and oil pan gasket. Under no .cpnditions. should older
design seals be, used on the trans'missions, exc~pt the
regular service replacement oil pan gasket,. which is of
special leak prevention design. Th,ls should still b~ used.
-Transmission Identification··~
. All 'vehicles are equipped with a' -Vehicle Safety
Certification Label ·af·fixed to the left'(driver',s) side door
lock post. Refer to the stamped code in· ·the space
marked "Trans.~' ·and to ~ig: 1 'below "for' .proper
transmission identification. Refer to Section' 10-00,
Iden'tification ~ Codes fo~· speci.fi~ transmission
identification. co~ing. ~" .: . - '). ....~ ~ .

DIAGNOSIS AND TESTING ,r·

Troubleshooting the automatic transmission is
simplified by using the proyen methods of 'diagnosis.
One of the most important things to remember 'is that
ther~ :is a definite procedur'e to folioV'. Do not try, to
short, cut or take it fpr. granted that sqmeone else'has
done", the critical checks or' adjustments: ' . ~

. '. The .following procedures:', are ..recommencied for
che~king and/or verifying·t~at th¢ various c9mponents
are adjusted and operating properly. If 'an' Automatic
Transmission'Tester is used, Rotunda model 014-00737

.or. ,equivalent, 'follow the manufacturer's instructions.
~Linkag~ Check ~ ,
Accelerator Linkage and Operation

The linkage < must -, be free' and must return" to idle
when released. Refer to Section 24-60-Carburetor
T'hrottle Linkage for 'acceleratorlinkage ,adjusfment and
to the Engine/Emissions Diagnosis Manual for dashpot
adjustment. .
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FIG. 2. Dipstick Reading-AOD, C6 '-.

High or Low Fluid Level
. '.. , , ~

A fluid level that is top high will- cau'se the fluid to
become aerated. Aerated fluid will cause low control

Adding Fluid "
The fluid type is stamped on the dipsti~k. Before

adding'any fluid, be sure that ·the correct type will. be
used. . . .

Add fluid in .25L (1/2 pint) increments through the
filler tube to bring the level to the correct are on the
dip~tick. If an overfill occurs, exc.ess 'fluid should 'be.
reniOV~~ by a qualified. t~chni~ian.

Refer to the· specifications at the end of this. S~ction
for automatic transmission fluid, requir~ments anq .

. capacities. . .

D7423-1B

FLUID LEVEL AT NORMAL
OPERATING TEMPERATURE
66°C TO 77°C (150°F TO
170°F) -

FLUID LEVEL. WHEN .
VEHICLE HAS NOT BEEN
DRIVEN, AND OUTSIDE'
TEMPERATURE
IS ABOVE 10°C (50°F)

DO NOT
.' .DRIVE MARK

. If

Transmission Fluid Condition Che~k

1. Make the normal' fluid check' according 'to the
ab'ove procedure.- , ' .

2. Observe' color and odo'r of -the fluid. It shouid' be
dark. reddish not ,brown .Or black.'A burnt odor can
sometimes indicate that there is an overheating
condition or clutch disc or band failure.

3. :- .Use an absorbent white facial tissue_'paper to 'wipe '
the dipstick. Examine the stain for, eviden~e' of
solids (specks of ,any kind) and for antifreeze signs
.(gum or· varnish on dipstick). ' '.

NOTE: Fluid used with the automatic transmission
contains a detergent which' retains in suspe.nsio.n.
particles generated during normal transmission
use... This characteristic may result in a ,dark
coloring of the fluid and does not by itself indicate
malfunction or need for· repair. : '

. .

If specks are present in the oil or ,'there is
evidence of antifreeze, the transmission ,oil" pan
must be removed for -further" inspection.' If fluid

'contamination or transmission failure is confirmed
by further evidence of coolant or exces'sive solids
in the oil pan, the transmission must' be
disassembled and completely cleaned and
repaired. This includes cleaning the'· torque
lconverter and transmission cooling ,~ystelT'. It
.would be a waste of time to ,perform .,any fl:Jrtt1'er
checks bef9re cleaning and" 'repairing the
transmission.

During disassembly and assenlbly, 'all' oveihaul
checks. and adjustments of clearances and'end
play must be made. . .

Damage to friction elemen,ts in the transmission may
result· due to excessive slipping si.nce TV (Throttle
Valve)'pre~sure 'will rem..ain near zero. If it is necessary
to drive' vehicl~ before repairing or resettingcabl~,

disconnect cable at the transmiss~on' lever. T'y pressure
will now be near maximum allowing light throttle
operation. Howev~r, s~ifts will. be delayed and harsh.

, Refe'r" to Sectio"n -'17-20" Transmis'sion:'-Auto,matic
Ove.rdrive for cidjlJ.stment of automatic overcjrive' TV
C'a.bl~;linkage. , ,

Manual Linkage'. , I •

• .... '". I

·This is a CRITICAL adjustment. Be sure the "0" (C6) .
or@ .(AOO) detent in the transmission corr~sponds

eX8.ctly with the stop in the. steering column'or console.
Hydraulic leakage at·the ma'nual val\(e can cause delay
in engagements and/or sJipping while operating if the
linkage is not correctly ,adjusted. ' -.

Automatic Transmission-Fluid Checking and
Ad~ing' Procedure, ' .,. '

U~der normaL cir.c~mstances, .you 'do nof need: to
check·. the .fluid level of the transmission, since -your.
vehicl.e does n9t u~e up transmission fluid. Mo~ever, if
the transmission is. not worki~g properly-for instance,
the ,tr~nsmissiof1 may slip 'or .snift.sloVVly, or you may
notice some sign.of fluid leakage~~he fluid level.should
be ..checked.. .

It is preferable to check the transmission fluid level at
normal operating temperature, after. approximately 32
Km (20 miles) of driving. However, if necessary, you can
check, the fluid level without having to ,drive 32 Km (20
miles) to obtain' a' normal op.erating temperature if
outside temperatures' are above .10,oC: (50°F)~ "

NOTE: If the vehicle. has t:)een operated for a~ ex~ended
period. at high speeds or in city"traffic during hot
weather, or pulling a trail,er, the vehicle ,should be .turned
off for about 30 minutes to allow the fluid to cool' before
checking. ;. ... . , '

Checking the: Automatic T.ransmi~sion Fluid : .

. Hefer toFig..2.. ..'

. ,With the vehicle on 'a level surface, start the engine
and' move, the transmission shift selector through all of
the gear ranges allowing sufficient t.ime for each
position to engage. Securely' latch the transmission shift
selector in the park. position, fully set the parking brake
and 'leave the engine running..

NOTE: Vehicles ~quipped with 4><4· application-s m'ust
have the 4x4 shift selector in any position other than
neutral. ." . . .: ' . ..: .

CAUTION: Your- vehi~le .~:hould :not 'be driven, if· the
fluid level is ·below· the bottom hole 'on the dipstick
and outside temperatures are. ab~ve 10°C (50°F).

....
Wipe off the dipstick cap, puli .the' dipstick out 'and'

wipe the indicator end. clean. Put-the dipstick'back into
the, f·iller tube -and make sure it is fully seated. ~ulI the
dipsti9k out and read the fluid level.

When checking fluid at '1orma~ operating
temperature, . the fluid level should be., within. the
crosshatched 'area' on the dipstick. When ,the vehicle
has~'nbt been driven, and outside temperature is above
1'O°C, (50°F); the fluid level should 'be between the holes
on the dipstick.
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pressure, and the' aerated fluid may be forced 9ut the
vent. ' .

. . .

A fluid level that is too low can a.ffect the operation of
the transmission. Low level may indicate fluid leaks that
could. c.au~~ ,tra~smi$s~on damage. .,

Fluid Level: High Befor.'e StartingEngine~OK -
,During Norrrial Check ~.' :
1.' ,Check for correc't bp'e'rati'on of drainback 'valve in

;' stator s.tJpport. .'

2. . Cneck i:iump bushing.'

3. Replac~. ~r, repair pu~p if required.

Trar..~mission' Flui'd :C~oler Flo:w Check
~ ." . ,.., . ~ . . .

'The linkage', fluid level and control pressure must be
within specifica~ions be~.ore:performing thi~ flow check-.
Remo~~ the transmis~ion' dipstick from the fille~ tube.

elaee. a funnel in the transmission.'filler tube. Raise the
vehicle, remove the cooler return.line from its fitting in
the case. Attach a hose. to the cooler return line and
fasten'the free: end of the'hose in the funnel. installed in
the' 'filler tube. . ,~ . ~:',_ . ~ . ' ' .,' '.' .

Start the engine and set idle speed at 1000 rpm, with
the transmission in neutral.' ,
, .' Observe. th~' fluid flow'~t the funnel. When the flow is
rr~oUdrr . (air-. bleeding has been comp~eted), ,.the', flow
should be ,liberal. If there is not·a .liberal flow at 1000
rpmin',n~utral",low pump capacity, main 'circuit.system
leakage, or cooler system' restriction is, indicated.

Check both metal cooler lines between the
trans'mission and' radiata'r'for :restrictions. 'Check for·
restrictions in the metal or rubber ·cooler lines to and .
from, the a~xiliary cooler, if,~he vehicle' is so equipped.
Vispally cheGk., .and physically~ f~el all bends. for kinks,
especially. rubber, cooler '·.Iines, that would restrict. f,low
and cQuld result in transmission, overheating or lack of
lubrication. . ,.' '. .

,To separate transmission trouble'from cooler '~ystem '
trouble,observe the flow at the ·~transmission case
converter-quf fitting. '.

T.r~n.sOlis,io~.Fluid L!!akage Checks
." Check the :'speedometer 'cable -connection at the

,transmission. Replace the rubber seal'.if necessary (if so
equipped).

Leakage· at the oil pan 'g'asket ·of.ten e'an be stopped
by tightening the attaching 'bolts to the proper torque. If
necessary, .replace the' g·asket. " ' ,

. Check the' fluid· filler tube conne'ction 'at- the
transmission case. If leakage is found, install a new 0,-'
ring, or stub tube (E40D). The filler tube .brackets, and
bottom end of filler tube (E40D), .should align properly
and be atta.chE3.d to the transmissio~ or engine locations.

,Check the. fl,uid lines. and fittings between the
transmission and the cooler in th~ radiator tank' for

looseness, wear, or'damage. If leakage is found, tighten
the :fittin~: "or replace' ~~e' d~maged p,arts (Fig., .'~-).

Check, the _ engin'e' ~coolant .in' the radiator'. If ....
transmission.fluid is pr~sentin the coolant, the yoo.ler in
t~~, radiator is~' f:)robably 'Iea~~~~. '. ." '.

The cooler. c'an be further checked for leaks" by
disconnecting .the lines ,. from th~ cooler fit~ings and
-applying 34~.-517 kPa (50-75 psi) air pressu~e' to the
fittings. Remove the radiator cap to relieve the pressure
build up .. at the exterior of the oil cooler tank. If the
c'ooler is leaking and/~r will not hold pressure" the
cooler m.ust be replaced. Cooler replacement is

, descri~ed i~. the Cooling System Section of Group 27.

.' It' leak~ge is. found .at .eitner 'th~ downshift ··contro'
'rever shaft' or the manual le~er sha~t, replace 'either' or
both .seal~: .' .' . .

Inspect. the pipe plug on 'thel~ftfront: side· of the
transmission case. If the plug shows leakage, tighten
the' plug to specification's. If leakage continues, replace
the~plug. On a C6 tran~mission, inspect the TV pressure
plug on, the right rear side of the case. On the AOD .
transmission, inspect the' TV .pre'ssurepl'ug, 'forward
c'llJtch, pressure plug and direct clutch on the tight· side'

. of the case 'and tighten to specification if .leakage is
evident. If the plug shows leakage~ coat the ttireads with
MotorcraJt Sealing Compouriq or. equivalent and tighten
the· plug" to, specification as listed at the erid of'the
appropriate· transmission Section. If leakage continues,-
repl~cethe: pll)g. .

,When a'converter drain, plug'leaks, remov,e'the drain
plug- with 'a six-point wrench. Coat the threads·· with
Threadlock, an.d Sealer, 'EOA4'-,19554-:AA (ESE-'
M4G204-A), ,or equivalent and install the plug.- Tighten .
'the drain plug to specification as listed at the end of this
Section. Fluid leakage from the c,onverter housing
may als,o be' caused by engine oil leaking' past the
rear main .bearing, or from oil galley plugs, or.power
steering oil' .Ieakage fromste~ring system. Be sure
to determine the exact cause of the leak before
starting, repair proce.dur,es.

Oil·solubl~ aniline o'r fluorescent :dyes premixed
'at 'the rate of 1/2 teaspoon of dye powder t~ .0.23
liter (1/2 pint) of transmission fluid -have proved
helpful in locating the $Qurce of, ·fluid leakage.. Such': "
dye's may be used to determine, whether an engine
oil or transm~ssion fluid leak :is present, or if the
fluid in the oil coolf;!r leaks into.. the engine c90lant
system. A..- black' light must be used .with'. the
f.luorescent 'dye solution.'

'. Filiid Leakage in Converter Ar~a
. ,,., "'" • I ~ - •

.. . In diagnosing and correcting fluid leaks in the ,front
pump and converter area, use the followi.ng procedures

:tolocate the exact cause of the'leakage. Leakage at the
'Jront of transmission, is ,evidenced' by -fluid aroun'd the
converter housing, :' may have' several s.ources. By .;.~.

',careful observation, it~i~})os~ibl~ ill. many inst.ances" to

• ~I.t,·

Transinlislon

AOD

ft·l~

8-12

Radiator '

. 11-16

ft-lbI

18-23

Tranamlaslon ..

,24-31

fluid Line Nut . .. . , , ~_ :.~

ft-Ib. . N-m

1~-18 17-24 ,;: ..

C6 8-12 '. 18-23 . 24-31'

. '~CD3141~2D

FIG.. 3 Cooler Line Fitting'~"Torque Specifications '.
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'. ....

pinpoint the source of the leak before' removing the
transmission from the vehicle. The paths which~he fluid
takes to reach the bottom of the converter housing are
shown in (Fig. 4).' .

1. Fluid le'aking by the front pump seal lip will tend to
move along.the ,drive hub and onto the b~ck of the
impeller housing~, Except in the case of a total seal
failure, fluid leakage by the lip of the seal will be
deposited on the in~ide of the converter housing
only, near the outside diam~ter~, of .the housing.

2. fluid leakage by the outside diaflleter of the ,seal
and front pump body will follow- the same path
which the leaks by the front pump seal follow.

3. Fluid that leaks by a front pump-to-case bolt will be
deposited on, the inside of the converter housing
only. Fluid will not be deposited o~ the back of the
converter.

4. Leakage by the front pump-to-case gasket may
cause fluid to be deposited inside the converter
housing, or it -may seep down betw.een the front of
the case and converter housing. .

5.. 'Fluid le'akage from 'th~"'converter- drain' pJugs or
converter-ta-flywheel stud weld will appear at the
outside diameter of the converter on the back face
of the flywheel, and in the converter housing only
near the flywheel.

'Engine oil"leaks are sometimes i'mproperly diagnosed
as',transmis$ion front 'pump seal leaks., The following
areas. qf possible leakage should alsq ~e checked to
de~ermine if. eng:ine oil leakage is cau~ing the problem:

a.' Leakage at the rocker arm cover (valley 'cover)
may allow oil to -flow over the 'converter
housing or seep dow,n between ,the converter
housing ~ and cylinder. block, causing oil to be
present in or at the bottom of the converter
housing.

b. Oil galley plug leaks will allow oil to flow down
the 'rear face of the block to the bottom of the
converter housing. .

c. : ~eakage by the crankshaft .'seal :wiil work back
" to the .flywheel,_ ,and then into, the converter

'. '. h,?using. '.
Fluid 'leakage.. 'fro'm other: areas, such' as the power
steering system ,forward of. the transmission, could
cause fluid to be present around the convert~r' housing
due ·to blowback or road· draft. The following
procedures should be used ,to determine the cause of'
th~ le,aka~e befor~. any repairs are made. '

a. Remove the transmission dipstick and note the .
,color of the fluid~ ,.Original factory-fill fluid is
dyed red, to aid jn determining if leakage is
from the engit:'le or transmission. Unless a

, considerable amount. of.makeup fluid has been
. added or the fluid has been changed, the color
shoul.d ~ssist.· in pinpointing the leak. Si~ce

road draft m~y cause leaking power s,t~ering
fluid' to~' ~e present on the transmissio,n, ·this

"" leakage, if present, shoulg be eliminated
before checking the transmission for fluid
.I~ak~ge. ~ ,

b. Remove the converter, housing cover.' Clean.
off any· fluid from the top and botto.m of the
convert~r housing, front of the ,transmission
case; and rear- face of the engine and engine
oil pan.'Clean the cOl')verter area by washing
with a ,suitable noh-'flammable', -, solvent, and
blow gry with compressed air. . ,.' ~

'c. 'Wasn out the converter: housing, the ·front of
the flywheel, and· the conve~er drain plugs;
T~e .converter .housing may be.w~shed.out
using cleaning solvent and a squirt-type oil. -.
can. Blow aU washed' area~ 'dry wi,th
compressed air.

, ·CRANKSHAFT

CRANKSHAFT
, SEAL LEAK'

CONVERTER
ASSEMBLY

. FLYWHEEL
," "".' ...

CONVERTER DRAIN PLUG LEAK
OR CONVERTER TO FLYWHEEL

STUD 'WELD LEAK

; ..

r -( FRONT PUMP
SEAL LEAK

FRONT
PUMP.:TO·CASE
BOLT LEA~.

FRONT PUMP
GASKET LEAK

, . - .....

~ .; .. THIS LEAK DOES
. ~NbT APPLY TO THE

C6 OR AOD
TRANSMISSION

... "':.""

"

D2934:28

::

FIG. 4 ~Q,nverter- Leakag~Fluid Path
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, D7388;'1A

MANIFOLD
VACUUM PORT,-.

I,

'DIAPHRAGM CONNECTION

TO 'VACUUM
10+--- GAUGE

.. " ...

MANIFOLD VACUUM
t.:.INE'HOSE

Vacuum Pump ·Meth'od ,

C6

Disconnect and temporarily plug the vacuum line ,at
. the vacuum diaphragm unit. Attach a vacuum pump to'
the" vacuum diaphragm. Apply both the parking and
service brakes. Start the -engine and vacuum pump. Set .
the vacuum at 15 inqhes;read an~ record the control'
pressure in all selector. position's. Run the 'engine up to '
1000' rpm, and reduce the vacuum.to ,,1 0, inches. Read,
arid record the control pressure in D, 2 and 1. Keep the
engine rpm at- 1000 and" reduce the vacuum to 1 inch.:
Re~d and recordt,he ,cpritrol pressure in D, 1, 2 and R.

R~'fer to the two control ptessure dia"gnosti.c guides in
, Fig'. 8 to show what components are inoperative when
',the control pressure test is not within specifications. 'Do.
,not proceed with the' main diagnosis guide 'until you
have made any repairs, as required, and the control

*Mciy be purchased as a ,~epar~te ' item:

. FIG. 5 Typical Vacuum Test Line· Connections'

2. Attach :~, pre'ssure 'gauge to the control."pressu're,
.. outlet ·at the', transmission (~ig. 6)., ' .

cAJirION: Pressure gauges affect the shift
quality of' the transmission. Care shoLild be
taken' NOT to accelerate or decelerate ,rapidly.
Possible transmissi,o~ failure c0l:lld ,resu~~. ,,/

3. .Firmly apply the par.king brake and start· the engine.
4. ~. Adjus~ the engin~ 'idle' speed ~o' ,the speci.fied :':prn,

- usi'ng the carburetor idle adjustment screw: '-If the
,engine idle speeq cannot be Drought'withinlimi~~,

check the t_hrottle and downshift I~nkage for a
. binding condition. If.,linkage is satisfactory, check'
, for vacuum leaks in the transmission diaphragm
. unit (Fig. 7) and ,its connecting ,tubes ~nd hoses.

Check all other .vacuum operated: units (such" as
toe .power,brak~) for vacu~,m"l.eaks.Refer ,t9.the
'appropriate brake Sectiof'1in Group 12.

Refer to the two contrQI pres~ure diagnostic guides in.
Fig. 8 to show what components are inoperative when
the c,ontrol pressure' test is riot within specifications. Do
not· proceed with the main diagnosis guige until you

.' have made any repairs, as required,and the control
pressure is within specifications as listed in the"
Te,chniQal Service Bull(3tin-Special Specifications
Issue.

,d. Start and run tne engin~ until the transmission
,reaches' its', normal operating temperatiJre.
',Observe the Qack of the bleck and top of'the
converter: housing for evidence of. fluid
leakage. Raf~e tn~ vehicle on ;a hoist ana run
,the, engine at fast 'idle, thet( at ,e~gine idle,
occasionally' shifting to the drive and reverse
-ranges to increase, pressure W'ithin the
transmission. .Observe the front of the

, flyWheel" back of the block (in as' far as'
, . possib,le)', and inside the converter .housing
. ,and front' of the transmission' case. Run, the

engine :u,:"til fluid"leakage ,is 'evide':"f and the
,proba·ble. sdurc,e of leakage can be
detefm'ined. : "

CO,"'verter' L~akag~":Ch~~k
If 'welds' Or) ·the torque converter: in'dicate leakag~,

remove the Go~vert~r., and m~k,e the following check.

'Assemble a Rotunda 021 ..00054 Torque Converter
Leak' D~te~tor. or an :equivalent to the conv~r1er., Test
the converter for .Ieaks' fol~owing,~he dir.ections supplied
with the deteGtor kit. . . , ,',

Engine Idle Speed Check (W~th 'the Throttle
Positioner' Application) .
, On veh,~les t~~t have cu'rb ~ i91e speed. adjustment
cap~bility,. if the idle speed is too low, the engine will run
roughly. Ar:'I idle speed t~at is, ~oo ~,igh will ·~ause the
vehicle to cre~p, have harsh engagements and har~h

~Iosed-thro,ttle" downstJift,s. , ..
, Refer~ to the ENGINE/EMISSION DIAGNOSIS*

r:DanuaCfor curb idle -speed ,adjus~ment information.

'O.n ye~icles equipped with: an' Exhaust Gas
Recirculation (EGR) system, it is 'impo~ant 'to ¢heck the
system for proper operation and for a',' no' restricted or
leakage condition. ' .':,"',

- Controf Pressu're' Test

C6

There are two' methods of performing the control '
pressure test. One is to perform the test using the
engine vacuum. The second m.ethod is to use a remote
vacuum soutce such as ttJe one provideq in the
distributor tester or,a ha~d' operated vacuum pump. .'

Engine Vacuum pr.essure "
, When, the yacLIl~~ diaphragm 'unit is ',operating'

"properly and the manual and downshift linkage is
adjusted properly, 'all the transmission shifts. (automatic
and .kickdown)' should occur within the road speed limits
listed, in the Technical Service B~lIetiri-Special
Specifications Issue. '- . '.,

. If' the shifts do ,not occur within limits, ,or the
transmission slips during shift 'point, use the following
procedure to determine whethe~r the engine,
transmission,linkage, vacuum diaphragm unit or valve ,
body is causing the ~colidition. 'See Section 17-10 for
7.3L Diesel C6 application for (VRV) Vacuum Regulator'
Valve. 1--. " " .' " . ," .

1. Attach a, tachometer to the' engine ~~d a vacuum
gauge, Rotunda Number 059-00008,' or equivalent·
to the transmission vacuum line at ,the manifold
vacuum port (Fig. 5). ,', .
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FIG. 6 Control ,Pressure Connecting Point-CS
Transmissions '

FIG. 7 Testing Transmission' ~acuur:n U~i~ for. Leakage

pressure is within specifications as listed in the
,T~chnical Service Bulietiri~Sp"ecial' Specifications
Issue: . .

.Vacu.u~ Supply: Test

C6 (See Section 17-.10 for: 7.3L D~e.~el C6 .
App~ication for (VRV) .Vacuum ReglfJator. Valve)

The v~cuum supply' tq the' vacuum diaphragm :unit
,and the diaphragm itself must be check~d. To check the
supply~ disconnect the vacuum line at the diaphragm
unit and connect·it-to a vacuum 'gauge.' With the engine
idling, the gauge must' have a steady acceptable
vacuum reading for", the altitude at which the test is
being performed. If the vacuum reading is low, check for
a'vacuum le,ak,.or poor ,eng,ine vacuum,: If the vacuum
reading' is .OK, rapidly a,ccelera~e the engine
momentarily. The'vacu~m reading mCist drop rapidly at
acceler~tion ,~nd return: immediately .upqh r'elea'se of the
acceler~tor. If the va~uum. reaqing d,o'es not chang~ or
changes slowly, the'- transmission vacuum' line is
plugged, restricted· or connected' to a· reservoir supply.
Correct· as "required. . '

Va~uum Diaphragm Test-On; 'Vehicle

C6
Tq'check the vacul:Jm diaphragm' unit, start the

vacuum pump and set ttie reg.ulator knob so' that the
vacuum gauge reads, 18 inches with' the end of the
vacuum hose. blocked off. 'Then connect the vacuum
hose to the. diaphragm unit. ,If.the gau"ge st~1I reads 18
inches, the vacuum diaphragm unit is n9t le'aking. If the
reading .does not remain at 18 inches, .but drops, the.

. vacuum diaphragm ,unit is leaking. 'Replace the vacuum

diaphragm unit. Also, if automatic transmission fluid is
present in t~e vacuum side of the .diaphragm or il1 the
vacuum· hose, the diaphragm is leaking and must .be
replaced.

Vacuum DiaplJragm Test-Off Vehicle
C6,

.To .check ·the vacuum unit for diaphragm leakage,
remove the unit from the transmission. Use a distributor
tester' equipped with a vacuum pump or Rotunda
Vacuum Tester 021-00014, or equivalent (Fig. 7). $et the;
r~gulator ~nob until the vac~um gauge.reads 18 inches
with the end of the vacuum hose blocked off..

. Connect' the ·vacuum hose to the manifold vacuum
port as, shown in Fig. 7. If the gauge still'reaqs 18
inches, the vacuum uni~ .diaphragfDis not leaking. A
second' leakage checkcan,~be made as ~he hose' is
removed from the transmission vacuum unit."· Hold a
finger over the end of the control rod. When the hose is
removeq, the internal spring of "the vacuum unit should
pUsh the control rod outward. If the vacuumdiaphr~gn)

needs replacing, install a new unit that .has b,een
released for service. Vacuum 'diaphragm assembly
identification is given a~ end of this Section.

Control Pressure Test-AOD
Line pressure and throttle pressure on the AutofDatic.

Overdrive Transmission is tested in the idle position
(zero T.V.) .~ndwide-open-throttle position. Line
pressure and throttle pressure specifications can be
found In the Technical Service Bulletin-Special
Specifications Issue. In each of the two modes the
Reverse specifications will be higher than the others.

1. Be" ~ure the T.V: linkage is properly adjusted.
2~ Corinect a 300 psi gauge to the line 'pressure 'port,

'on the case left side just ab~ve the control I~ver

.(Fig. 9). Haye sufficient·flexible hose to make -the
gauge accessible while operating -the.,'engine:

3. Connect a 0-100 psi pressure gauge to the TV pO'r~

on the right side of the case (see Fig. 9). ,Have
sufficient flexible hose to make, tne' gauge
accessibl~ while operating the engine.
C4~TION: Pres'sure gauges affect t'he shift
q.~ali~Y of ~he transmission. Care should be
taken 'NOT to accelerate or de~el,erate rapi~ly.
Pdssible transn,issio.n· failure could result. - "
NOTE: W.O.T. readings are to be made at full stall.

~. However, be sure' to run the engine at f~st idle in
neutral for cooling between test· ' .

4. . ,Run th~ ~ngine until it is ~ot. ~' ;, .~,. , ';'.

CAUTION: Idle pressure m.ust,be read ,with the:
throttle off the fast idle cam. .

. '.

5. '/ Apply the servi,ce and' parking brakes. firmly. and
shift ttirough. all .the ranges.. R~cord the' line
pressure and. the throttle pressure ,~nd' compare, it
with" spe?ificati~ns. " ,

After making the 'control pressure tests" 'analyze 'the'
results' to. relate to ,the conditions' in. Figs~ ,10, 11 and 12.

K~ep in'~ind t~at. c,lutch and' servo ,I~akag~ mayor
may not, show up on th.e control pressure. test. This. is

'because '(1.) the pump has a high output volume and,the
leak may not be severe enough to cause a pressur~

drop; and (2) orifices between the pump and pressure
chamber may maintain pr.essure: at 'the'-source,' even
with a :leaK downstream. Pressure - loss caused by., a
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CONTROL PRESSURE TEST

VACUUM DIAPHRAGM
UNIT OR CONTROL ROD.

.. 1
OK AT 10 IN.
VACUUM BUT
LOW AT 1 IN.

VACUUM

I
.'

EXCESSIVE LEAKAGE,
LOW PUMP CAPACITY,
RESTRICTED OIL PAN
SCREEN.

OK AT IDLE
,. IN ALL RANGES

I
1-

LOW AT' ':. '
!O IN: .VACUUM

HIGH AT IDLE
IN ALL RANGES

, ".1 '

CHECK 'VACUUM DI
APHRAGM UNIT, MAN-,
IFOLD VACUUM LINE, OR
CONTROL ROD; STICKING

,'REGULATOR BOOST
,VAL~E(S). ,

LOW AT IDLE
IN ALL RANGE:S

. I~

CHECK LOW FLUID LEV
El, RESTRICTED INTAKE
SCREEN' 'OR 'FILTER,
lOOSE . OI'L TUBES,
lOOSE VALVE BODY OR
REGULATOR TO CASE
BOLTS, EXCESSIVE LEAK-

.AGE tiN FRONT PUMP,
CASE: 'CONTROL VALV'E

.. BODY OR· ',A STICKING
:CONTROL PRESgURE
REGULATOR VALVE.

REVERSE-HIGH ~ .
CLliTCH '
AND/OR·
:SERVO' .

, FORWARD
CLUTCH
AND/OR
REVERSE~

HIGH
: CLUTCH"
OR SERVO

'I·
'FORWARD

CLUTCH
AND/OR

INTERMEDIATE
SERVO

I
"0

·I....__C_O_N_.T_R_O_L_P_R.-,E....S_S_U_R_E_.T_ES_T _
I

LOW IN
I

t
N'

VALVE BODY

I
·P. '

I
VALVE BODY, .

:. ' ~.

CD2935-2B

FIG. :8co.ntr~{ Pressure' Test.Charts~6 .

less..than~major, 'leak is melre lik~ly. to ;show. up' at idle
than at W.O.·T. w~ete ~hepump is :delivering full volume.

Conversely, if you are .manipulatingthe T.V. linkage to'
simulate W.O.T.-; but'actually testin'g at idle, the leak is
more 'lik~lyto cau~e a pressure loss 'in the W.D.T.
position.. '. ' : .,',..'. ,.,,'..

To further iso,late leakage in a clutch or servo circuit,
it is necessary fo ,remove the 'oil pan and valve' body,
and' to' perform case' ,air pressure tests.

Direct Clutch Pressure Test-AOD,. .,'. ~ ~. .
· The direct clutch pressure test· outlined' below will
diagnose a IQw pressure condition .or leakage in: the
direct clutch cirq.uit. A difference of .15'·psi or more
between direct clutch' pressure and line pres~ure (read
at the forward clutch presSure ,tap) will 'prevent a 3..4 '
shift .~' . " .

-- ; ,

1. .. Attach 0-300 'psi pressure gauges to' the forward
. clutch pressure tap" and to the. direct clutch

pressure ,tap ·'(Pig. 9)'.' Ga~g~. aGcur~cy ,must '"be "
capable of distirigui~hinga15 psi differe.riC~,. (If this
tes~ i$.done in qonjunctipn w,ith.. a contrpl ·press.ure
'test, pres~ure, gauges, wiH, be' attached to' ~II

pressure tap$.) Have sufficient flexibJe 'hose to
rea9 the. gauges" in, th~ ,vehicle.' :' '.": ~: '

CAUTION: '-Pressu~e gau~es 'affe~t the-'shift
quality of the transmission. Care should be '
taken not to accelerate or decelerate rapidly.
Possible" transmissio~ failure could r_sult.' .'

2. " Drive the vehicle. When pressure is applied to the
" ·direct clutch" note the differ~nce,between the line'

, pressure read at .'forWard clutch ,pressure tap and
';Jh'e. direct' clutch .press~~e. , "l:~.,.. "', '

3.: I if the difference in' pressures is less··than~-15·p~i,
. the direct. clutch 'circuit.is ok. ' . ,

• • ~ ; - • t. • ""'... , •

,4.. If the difference'is greater than 1'5 psi, there-.-could
;be a leak 'in -the qirect 'clutch.pressure circuit. If the
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~. ~. . .

FIG. 9. Control .. Pressure Connecting Poirits...;..AOD .

differ~nce does exceed 15 ps·i, the 'gauges on' line .
pressure; and direct clutch pressure can be
switched to confirm that gage calibration difference
is not the cause.

Stall Test
'Refer to Fig. 13..

The stall test checks converter cl,utch operation and
installation, the holding ability of- the ,forward clutch,.
reverse clutch, the low-reverse bands, the' planetary
.one-way clutch and' engir)e, performance.

~ The test should be done only with the engine coolant
and transmission fluid, at proper levels and at operating
temperature~ ~nd with the TV lin~age set p~<?perly.

Apply th'e service and parking brakes firmly'for each
stal! test. '

1. '. Find the specified stall, RPM for the' vehicle by
referring to the Technical Service Bulletin-Special
Specifications Issue..Use a grease pencil to mark
the RpM .on, ~he dial, of a,: tach.ometer.

2: 'Connect .' the tachometer to the engine.
l .. t

3. In each of the follQwing. ranges for.: Automatic
Overdrive @, D, 1, R; for C6,-D, 2, 1, R; press the
accelerator to the floor and hold it just long enough

.to let the ~ngine get to full RPM. While making this
'. test, do not h.old the throttle op~n .for.. more than

, " .:five seconds' at .~ time.
. ,

4. ' . Note ,the' results· in, each:~ range.
• ",.".. 'f

5. After each range, move t~e.· selector .Iever to, N
,(neutral) and 'run the engine at 1000 RPM for about
15' seconds to,. cool the conv~rter before. making ,
.the n~xt 'test. ' . ,.' . . .

6. Refer to Fig. 13 for corrective .actions.

IMPORTANT: If the engine s'peed recorded by the
tachometer exceeds the maximum Umits given in.
the Specifications, release the' accelerator
immediately because clutch or band slippage is
iodic.ated.

Governor Check

C6

The governor can be checked at the same time, as'
the Control Press~re Test is performed anq., in ~he same
manner.·' ' , ,

Raise'the vehicle with an axle or"frame hoist so that'
the rear wheels are clear of the floor. DisconAect and
plug the vacuum line to the vacuum ,diaphragm ~'nit:
Connect the line from the distributor- tester ,if available to
the vacuum diaphragm unit. Vacuum pump can be used
with an extended vacuum hose to operate from within '
the vehicle. '

.CAUTION: Never exceed 96 i(rn (60 mph)
speedometer speed.

. Place the transmission in D (DRIVE), rio load on the'
engine 'and apply 10 inches of vacuum to the vacuum '
'diaphragm unit. Increase the speed slowly and watch
the speedometer. Check the mph at. which the control
pressure cutback occurs. It should occur between 16-32
km (10-20 mph). '

NOTE: After each test, move the selector'to N (neutral)
and run the. engine at 1000 RPM to. cool the
transmission.' ,

The governor is good if the' cutbac~.occurs. within
these specifications. If the cutback does .not occur I

.within specifications, check shift spe~ds ,to verify· th~t it
is the governor -and not a stuck cutback valve, then
repair or replace the governor. '

AOD
Perform a shift point check. (Road test or in shop). If . '

the shift' points are not' within specifications, proceed
with the following governorcheck.,Accelerate vehicle' to
49 km/h (25 mph) then back off throttl~ completely~Th.e
transmission s~ould shift to .t~ird,g$~r.. · . . ...

.S~ift ~o,int Ch~cks,

Road Test

06

This check wiildetermine' i.f the governor pressure
and shift control valves <are functio'ning properly.

Check the minimum throttle upshifts in D (DRIVE).
The,. transmission should start in, first gear, shift. to
second, ,and then .shift to third, within .the shift points
.Iis~ed, in ·Technical Service Bulletin7S.pecial
Spec~fications ~ssue. .

,With ··the transmission in ,third gear,. depress ·the
accelerator .pedal through the detent (to the fl<;>or) .. The
transmission· should shift from third to .second ,or third to
first, depending on the ve~icle 'speed. .' '

. Check the.closed throttle downshif,t from third to first
" by coa$ting down from about 48 km: (30 .mph), in. third

gear. The shift should occur within the limits listed in the
, Specifications. - .

'. :'W,h.en the' selector' lever is a~. 2 .($ECPND),. the
trans'rnission can .-operate only in se'cond' ge'ar.· ..

•., ~ .. '. • • .... #

. With the transmission in third gear and road speed
, over 80 'km (50 mph) the· transmtssion shoul,d' shift "to
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~ CONTROL PRESSURE TEST

17·0·1·10

LOW ATIDL£
It ALL RANGES

HIGH AT IDLE
IH ALL RANGES

1

OK AT IDLE

IN ALL RA~ES

- -I

CHECK ENGINE EGR SYSTEM,

LOW FLUID LEVEL. RESTRICTED
FILTER, LOOSE VALVE BODY OR
REGULATOR TO CASE BOLTS,
EXCESStVELEAKAGE IN FRONT .

PUMP, CASE.. CONTROL VALVE
BOOY OR' SnCKING CONtROL

PRESSURE'REGULATOR VALVE..

CHECK ENGINE EGR SYSTEM.
THROTTLE VALVE. VALVE BODY:

MAIN OIL REGULATOR VALVE
SnCKING.

I.DN AT
-MIDPOINT

TV PSI

I
THROTTLE VALVE STUCK,

OK AT MIDPOINT
TV BUT UNJ' .....
MAXIMUM .. '

"TV PSI 'f"

-I

EXCESSIVE LEAKAGE.
LOW PUMP CAPACITY,

~ESTRICTED OIL PAN
FILTER.

r
p

'J

~ALVE BODY, MAIN OIL.
REGULATOR VALVE OR LOW
REVERSE- SERVO

I
R
I

REVERSE

CLUTCH

~D/OR ,
LOW REVERSE'

SERVO

I CONTROl PRESSURE TEST r
I

LOW IN

I

VALVE BODY

I
D.

r I .. '
~ FORWARD' "

CLUTCH,
INTERMEDIATE
CLUTCH'

I
1

"'FORWARD

CLUTCH
AND/OR. '
'LOW REVERSE

SERVO

CD3142·2B

FIG. 10 ControJPressure Test Charts~AO~,
'1 •

second gear.when the selector leve~. is mov~d from' D
(DRIVE) to .2 (SECOND) or 1 (FIRST).

The transmission wifl downshift from second or third
to.first-gear when this same manual shift is made below
approximately 4.8 km (30 mph) with a C6 transmission.

. Refer to the band application .. chart in Fig. 14 to ~id in
diagnosis of transmission. conditions.

In Shop

A shift test can be performed in the 'shop to check
shift valve' operation, governor circuits,. -shift delay
pressures, throttle boost and downshift yalve action...

Raise the vehicle with an axle or frame hoist so. that
the rear wheels are clear of the floor. Disconnect and
plug the vacuum line. to the vacuum diaphragm·- unit
(C6).~ Connect the line from the distributor tester vacuum
pump to the vacuum diaphragm unit.

CAUTION: Never exceed 96 ,.km (60 "mph)
speedor:neter speed. .

1. To check the shift valves and governor circuits,
apply 18,. inches of vacuu~ to the transmission .
vacuum diaphragm unit. P.laqe the' transmission. in
Drive· and make "a minimum throttle 1-2 and 2-3
shift. At the .shift points you will see the
spe~dometerneedle make a momentary surge and

. feel·the driveline bump. If the shift points ,are within
specification~. ·the 1.-2 and '2-3 shift valves' and
goverr'~or are, OK. '.

. If,the .shift- 'points are not: within specifiq,ation,
perform a Governor ,Check to isolate the problem.

.. ... •. • . '" ·t·· 'oil '

NOTE: After each test, move the"selector lever to
Neutral, r:un the engine·.at 1000 rpm to c001 the
transmission. . .

2. To check- 'the shift del'ay~ pressures" and throttle
boost, decrease the .vacuumat ,the, vacuum
diaphragm to 0-2inc~es. 'Make a1-2' .shift 'lest. If
·the- ~~ift point raises to ~pecification, the ,throttle
'boost and' ~hift delay 'systems are functi,oning.

3. " To check' :downshift valve action. Leave. the
vacuum ',to the vacuum diaphragm· at 0-2' inch~s.
Position the 'downshift .linkage in the wide 'open
throttle posi~i.o.n _(thro~gt), th~' detent) aod .repeat
the' .1--2 shift. test. .. ·The spe~d at the shift point

.' '. should be h.igh~r. . . '.' ; .
. ..... 'f':

'Shift"speed'specificatibns:'can 'be '.found in the
Technical Service Bulletin-Special Specifications
Issue.' ,;. .
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Control Preuure Test Results:

Control Preuure Condition

Low in P,

r

Low in R

Low in N

Lowin@

~inD

Low in 1

Low at idle in all'·ranges.

High at idle in all ranges.

Transmission, Automatic-General Service

Poaslble Causes

, ....

Valve body bolts 100se~'low reverse servo leakage. :..

Reverse clutch leakage. k>w reverse servo leakage.

_.Valve body bolts loose.

~orward clutch leakage, overdrive se~o le~kage. ~alve body, bolts loose.

Fo~~rd clutch leakage~,

Forward'dutch le.aka~e. low r~~er~e serv<? leakage.

~ ,

'Low fluid level. restricted oil filter: loose: valve body bolts, pump leakage. case leakag~, ,valve body
leakage. excessively low engine idle, fluid too hot, main'oil regulator valve sticking. '

r T.V. linkage, valve body (throttle valve or main ,oil regulator valve sticking). '-'
. .. ".-' ' "':'

17-0,1-11'

Okay at i~le'but iow at .w.at:: ~.. . ,
, , .,. t~· , '"

Internat"h~akage:pump leak~g~. restrict~ inlet~~reen, T.V. linkage, valve body (T.V. or T.V. limit
valve 'sticking), matn 'oi(regulator -valve sticking. -.

~ • • : j. '.

,FIG. 11 Con'trol -Pressure -Test "Results Chart-AOD

T.V. Preuure Une Preuure PoIIlb1e Cause (. ::.
. ,~-: - ..

. High at WOT "

>Low.atWOT

I: 'High',at WOT ,', "

Low~t.WOT All
, :l

;,,'

~ TV-limit valve not regulating 'pressure,--: repair~or .

. replace ~tve body. . , '

Throttle ,valve stuck - repair 'or· replace valve bOdy,' " .

, TV linkage out of adjustmentld.mag~~inding7 .

. " adjust and/or repair as n8CesSary~ , ..'.
~ ..\' ..

CD31G28

, I' :', $ • .~ ,

Shif.t ,Point Checks AOD

,~o~d"T~~~,
This check will 'determine 'if the' governor pressure

and shift control·valves, are. functioning prop~rly. -During
tt)e shift point check operation, if the trah~missio,n do~s
not ,shift. within sp~cifications or _,certain gear rat,os
cannot ope obtained" refer ,to the ~diagnosis wh'eel or, to
the .symptom analysis Section (;)f this 'book to .resolve
the problem. .'. ' . ',' . ' ..

" Shift speed' ~ ·~peciflcations. ,can be ~ found in the
Technical Service' Bulietin~Spe.ciEil Specifi~ations
Issue. ~

. Cho'ke on will .eff.ecf shift ('pOirits . mi~hnum· ':throttle
upshifts.· ..Check· r:niilimum ttirottle, upshifts' in·,~hefourth
gear (overdriver The'trans'mission should start· in first
gear, shift to second- gear then' snift: to' third gear, and
finaUy .shift to, fourth. gear, within, the' ,shift points'
$pecified in the shift speed ·specifications.·, :~, - . ;.:

': /'" '\..'"

... '.

Forc:ed' DownShifts;,:' .' .
With the transmission ,-in' "'fourth~: gear (overdrive)

;d.epr~ss. .the accelerator pedal to th~ floor: _The
transmission should ..downshift to third gear pr to se~9nd
gear~ depending on: vehicle road.'~p.eed. Refer to -tne

-appropriate' shift speed' specific~tions: .

Clos~d .Throttle.'-Downshifts ..
'-" ;. '- "

: Closed ,I throttle downshifts. sn,ould ~ b~ extremely
. 'difficult,' -to, detect It may be hecessary to' attacn

pressure gauges to the forward and direct clutch
pr.essure ~aps (Fig..~) in order to .detect4..3 land ,·3:-2
coast :downshifts. .'. .\ " ,

" With' 'gauges attached"'a 4~3' coast~··(closedth;rottl.e)
downshift is signified by the application of the -fOrW'ard
clutch (the psi reading from the gauge on the forward
clutch pressure tap will indicate an increase in ~pressure
from a psi ,to 60 psi). A 3:.2 coast dow,nshift:is signified
-by the release· of. the direct clutch '.(the' psi reading from
the gauge on the directrclutch pressure\t~p will' indicate
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. PERFORM LINKAGE CHECK

."
. NOT OK

'·I~~~R_EP_A_~R_"_A_N_W_O_R_!_D_J_U_ST~U_N_~_G_E~.~~~WHE~O~

'I'
OK

PERFORM FLUID CHECK.

LEVEL NOT OK , CONTAMINATED * *

'STOP' REMOVE~ DISASSEMBLE, CLEAN' OKBRING FLUID LEVEL BETWEEN

I ADD AND FULL ON DIPSTICK I AND REPAIR TRANSMISSION. FLUSH

,I
CONVERTER AND COOLER.

WHEN OK
I, '.

, . .. +, . " .~ ., . '

I AOJUS"f: BAND(S)·C6 (AS A MATTER OF NORMAL MAINTENANCE, ADJUSTING THE BANDS IS NOT NECESSARY)
"# ·t: ! . -,

~

. - .. / STALL TeST /.' .
"

; ~ ,t "

SELECTOR POSITION "

"AOD C6
STALL SPEEDscHIGH STALL SPEEDS LOW..

@ &"0 DONlY PLANETARY O'NE-WAY CLUTCH

(f» 0,& , 0,2& 1 FORWARD CLUTCH

@.
' .

. 0,2, ,'& R
.... .' ~ . ... .,

0,", &R GENERAL PROBLEMS PRESSURE CO'NVERTER STATOR ONE-WAY
,TEST CHECK TV LINKAGE IF NOT CLUTCH OR ENGINE PERFORMANCE
PERFORMED, PRIOR TO TEST

RONLY R ONLY' HIGH AND/OR REVERSE CLUTCH OR
#.

"

, .
REVERSE BA~D OR LOW/REVERSE
~LUTCH'

.-

:' ..~ . .. . .. ,~ ":':......'

* !' For definition of contamination see :'T(~nsmi~.~ion fluid Condition Check,". in this s~ction: '.' CP2828~~f

FIG.. 13 Stall Diagnosis Test .

a decre~se in. pressure from,60 psi to 0 psi)~ A 2-1 coast
downshift should be imperceptible. :·The coast
downshifts should occur within the limits,set forth in the
shift' "speed specifications. .' 4 ,

When th.e shift 'sel'e9tori~- i~ ma~ual, low (1) the
, transmission will not upshiftfr9m fi.~st gear.. '" . "

When. the shift selec~or is ~oved from either @
(overdrive) or direct drive (D) ranges to the 'manual low
(1) position, the transmission will downshift into second
gear if the vehicle is .moving ove~. (approxir:nately) 41
km/h (25 mph) and into first gear if the vehicle ismovirig
less than (approximately)' 41 km/h (25 MPH). .

" The' overdri~e .b~nd: is 'applied when the transmission
is in manual· second... The lovv~reverse osnd is applied
when the transmissipQ As in .manoal· first gear. - .

:- . ,. ~...... .-

The automatic· overdrive transmission will ,not shift
into fourth -.gear (overdriv'e)' at wide open ·ttl'rottle., . ~ '.

.Th~ Automatic Overdrive Transmissi'on will ~.not mak~ ,
, a: ~-'1 downshift. . ' . .

, - . .

. When:,~' the vehicle r.oad· s'peed' drops ···.below
approximately· 58 km/h (35 mph), the tr~nsmission

~utom~tically do~nshirts .from @ (overdriv~) into ,third
g'e~r.. ' " : _ .: ' . .. ' .~

.. "<40 , • ...

In Shop .. , , ..-

. 'A shift ·te~(cari:be,'performed in the shOp to check
s~ift valve, .. operation; governor. circuits" shift delay
pressures, ~hrottle boost and: downshift valve' action~

,Raise' the vehicle with ~an axle or frame hoist 'so that
the rear wheels \are clear of the floor., ~.

CAUT,ON: "Never. exce'ed 96' kin/h (60mph)
speedometer speed or 'rapidly apply the brakes to
stop the ~ear wheels., - :

To check the. shift valves and governor circuits".place
the transmission in oVerdrive and make a' minimum

· throttle 1-2, 2-3'- and 3-4' shift ,test. "Whenthe shift
occurs, you' will 'see the'· speedometer nee'dle:' make a
momentary surge. and ,feel ,the driveline bump. If the
shift points are within specification, the 1-2~ 2-3 and 3-4
shiff valves and goyernor are OK.'

If the shift poin~s are not within specification; "pe'i1o'rm' '
a Governor Check to isolate the .. problem.·.. " ,~r

': . 'Place the' transmission· in~ manual, 2, no i(j~d ~n the'"
engine ..arid apply .10,' inches:of· vacuum· to the' vacuum

. 'diaphragm' unit Increase,' the speed slowly ,'arid-watch
..the speedometer. Check the mph af which the control '

pressure cutback· Occurs. It should occur between .16-32
·km (1 0-20 mp~).·.. \~ ..

NOTE: After.~·each test, move th~ selector I lever to N
.(Neutral) and run, the .engin~ at, 1000 'rpm to' cool. the
transmission. '

....: Decrease'the vacuqm at. :~he· va~uum diaphragm to
~0.2 inches. Repeat the chec~. Contr.ol pre.ssure cutback
shouJd,~qccur between 48~80 ~ni,. (30-90 J'DPh). .

.~, ,. The··'governor is gO~d 'if the cutback 'occu~s Within '
-.these specifications;,'lf the' ·cutback does ~notoccur

.within speciticatio'ns;, ch~ck shift speeds to :verify tha,t. i~"
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17-01-13 Transmission~ '·Automatic~General'Service 17·01-'13 ' '

- . C6 AUTOMATIC:tRA~SMISSION CLUTCH AND BANO APPLICATION SUMMARY :
':.

" Front Planetary Gearset Rear Planetary. Gearset

Gear Holding, Men:'l~rs ' Driven Held Output Driven Held O~tput

Manual Low 1 Forward Clutch , Ring Gear *Carrier Sun 'Gear, Sun. Gear Carrier'
o.

Rin.Q Gear'
Low~ari,d-Reverse Clutch

Forward Clutch' ;

'0 Low One-way Clutch ' ' Ring .Ge~r *Carrier Sun Gear " Sun Gear ....... ,Carrier Ril')g"Gear
. ,

*The carrier,·is actually turning with the output shaft, but at a slower speed' than the input. .

o,Second'or 2 Forward Clutch &,.Band ,.:. Ring Gear Sun Gear Carrier EFFECTIVELY IN' NEUTRAL'

High Forward Clutch Sun Gear 'None Carrier TURNS AS A'UNIT,Reverse-and-High Clutch Ring <;)ear "
~

Reverse, ' Reverse~and-High Clutch , EFFECTIVELY IN NEUTRAL ,'Sun Gear Carrier Ring GearLow-and-Reverse, ,Clutch

: A9D AUTOMATIC OVERDRIVE TRANSMISSION CLU~CH AND BAND APPLICATION SUMMARY I

Planetary , ,

Intermediate ' (Low)
'Friction - Intermediate Overdrive Reverse ' Forward" One-Way' .' 'LQW and -, Direct

Gear Clutch Roller Clu,tch Band " Clutch ,Clutch Clutch Reverse Band Clutch

1 Range-Low :
'" ~, , Applied Holding Applied

,010 and 3 Range Low, Applied, Holding . ~. '.

Second (Intermediate) Applied Holding
"

~
App'lied Overruns ','

, -

Third (Direct) Appl,ied Overruns ' Applied Overruns Applied
--~

Fourth (Overdrive) Applied Applied ~ " , Overruns' Applied -~

Rever~e ' , ' , Applied ' " Applied

CD5040·2D

FIG. 14 Band Application Chart

is' the. governor and' not a stuck cutback' valve, then
repair' or replace the governor. . '. .
. Shift' .speed specifications' 'can', be fou~d in' the
Technical Service. Bulletin-Special Specifications
Issue. . ': ,-

, ' ..:.

D,iagno.sis Ti'ps AOe Or:-Iy ,
Some tips on diagnosing -·problems with' specific

components are: . .'

INTERMEDIATE' CLUTCH OR 'ONE-WAY, CLUTCH
transmission shif~s. 1-3 or slips ~n secon~ g~ar.

,REVER'SE CLUTCH-slip or no engagem~"t in' R.
(Also can, be c~used by· the low-reverse band or
servo.) v ' ,'. '

FORWARD CLUTCH/PLANETARY LOW ONE-WAY
CLUTCH-no engagement in forward ranges or slip
in forward. ~ .-: "; , . .' -" .
OVERDRIVE BAND OR SERVO-no fourth gear, slip
in fourt~ gear, or no "engine braking in sec()nd g~ar
~n' range, 1.... '.

DIRECT CLUTCH~slip in third· or fourth, or no .'
upshift b~yond second. '. . "
LOW-REVERSE BAND OR 'SERVO-no',' reverse or
slip in reverse. Possibly no engine' braking in
manual low first gear,- which· would isolate the
problem to the band, rather than' reverse clutch.

- .',

Accumulators
Leaking seals on the accumulator pistons can ·cause

~heir respective clutches to slip. If the 2-3 accumulator
seals leak, the symptoms could resemble a direct clutch
or forward clutch ,problem. A 'leaking 3-4' accumulator
will cause a 'harsh 3-4 upshift

T.V. Pressure Low '"

Another reminder: if the shifts seem s9ft qr, mushy, do
not make any heavy throttle tests. Check and adjust the.
T..V. linkage b~fore making a complete' road 'test,< _

Air Pressurer 'Checks .

C6' and AOD'

A' NO DRIVE condition can' exist, 'even .with', correct
transmission' fluid pressure, because ot' inoper~ltive
clutches or bands. On' automatic transmissions', an
erratic ,shift can be causeq, by a stuck governor v~lve.

The inoperative units can be located through aseri~s 'of
ch~cks by' substituting air pres.sur.e for ,flujd: press~re to
determine the lociition of, the malfunction." ': .

.When the selector lever is at 2 (s~cond) a NO O.RIVE
condition may be caused by an inoperative-' 'forward '
~clutch. A NO DRIVE condition at D (drive) may be
,caused .,by an inoperative forward .clutch. or one-way.
:clutch~ When .~here ,is no. drive in 1 (low)· the" difficulty
could be caused.by improper functioning·of ,th~Jorward,
clutch or- simultaneous malfunction of -the ..Iow-reverse .
band and the one-way clutch. Faiiure to" drive inR
(Reverse) could be caused by a malfunction of~h~.

reverse-high clutch or low-reverse b'an'd or' clutch.

::When you' have a slip ,p:roblem but dori~t know
w_hether it 'is in the valve body, or:in ;the hydraulic system
Qeyond ,the· valve "body, the' air pressure tests can be
very .valu~ble. .... ,'"

.. - ~ ..' . ..

,:' To make the air· pres'sure checks, loosen the oil pan
·bolts artd·lower.qne edge to orain the transmission fluid.

, Remove the "oil:> pan 'and· the',' control valve body
assembly. "The ir:'operative. clutches or.·bands can be
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FIG..:1'S' Case Fluid Passage ,Hole Identification-C6
Automatic'

I,o'cated, by i~troducing air pressure into the various
transmissi~n case passages (~igs.. ·15 'and 16):

Forward Clutch . ,~1

. Apply aJr pr~ssur.e t~ the. transmission case forWard
clutch 'passages (Figs. 1'5 and 16). A dull thud can be
heard when ·the clutch piston is .applied. 'If no Iloise is
heard, place the finger tips ,on the input sh~1I and again
apply air pressure to th~ forward or front,' clutch
passage. Moveme~t of the piston call be felt as the
clutch is applied.~ . . . ' .

Governor '

" App~y air pressure to' the control pressure to :governor
passage (~ig~. ,15 arid,16) and list~n for-a sharp clicking
or whistling noi~~. Th~ noise indic~te~' Q9verr:lOr' valve
movement. ., '. . , " .

'Reve'rse-I-tigh Clutch, ,
• -' .; t ~ .......

, Apply air pressure to the'reverse-high clutch (Figs., 15,
~nd 16). A d~1I t~ud indicates that ~he reverse-hiQ'h -or
rear cll~tch piston has~ moved to the' applied position, If
no ;noise is heard, place the, finger ,tips on the' c1utch
drum and .again apply air pressure to detect movement
of .t~~·'\ pist~n. '. . . ' ,

.int~rinedi,ate, ,Servo,

btold .theair nozzle.in th¢ front servo apply tube or the
intermediate s~rvo apply' p~ssages' (Figs;' 15 ~nd. '16).
ORer§ltion of t~e servq is ,indicated by a tightening of ttJe
front or intermediate band around the drum .on C6
transmiSSions. Conti~ue to apply ajr pressure' to the
servo 'apply tube or passage, and, int~oduce air pressure
into the front, release tube :or the .intermediate ',servo
release passage. The.'front or interme'diate servo should .
release the band against the apply ,pr~s1sure. . . ' ';'-

SERVO
. RELEASE

SERVO

EXHAUST

CONVERTER
C'HARGE

LOW-REVERSE
CONTROL CLUTCH APPLY

PRESSURE
GOVERNOR D7392-1A.

LOW-REVERSE
SERVO APPLY

, 0 LINE TO
tt-----I, qOVERNOR-,

FIG. 16 Air Pressure Checks-Case Apply Passages-
, Automatic -Over!irive Transmission (AO~)

Low-Reverse ·Clutch C6' ,Only
'. . l.

, Apply air pressure to tne low-reverse 'clutch apply
passage (Fig. 1,5). A dull thud should be heard if the
clutch is op~rating properly. ,If :the passages 'are clear,
remove the clutch assemblie~, and .clean· and inspect
the malfunctioning- clutch to locate the trouble. .
, ~ . ., ~

Air' Pressure: Checks AOD: ..
A NO DRIVE condition can exist even with the 'correct

transmission fluiQ. pr:~ssure because. of i,nop_erative
clutches or bands. The' irJoperative ~nits' can. be located
by s~bstituting air pressure for fluid 'pressure through a
series of passages .to', determine the 19cation of ,the
malfunction :(Fig.: 17). ,. ,

A NO .DRIV~ condition in .@, (overdrive) may be
caused, by ar:' inoperative forward clutch or one-way
clutch. When ~h~re. is ,a ,NO DRIVE in 1~t., (first), the
difficulty coulq b~ caused by improper functioning of the
forward clutch or low-reverse band and the one~way
clutch.· '.: "

. ~ir'pressure checks cal1'al~o isolate slip.problems as
~o w~ether the ,source of the" probl~m is in' the valve
'body or in the hydraulic'system beyond the valve body.

The p~ssage~ can be test~d,. adequately, wit~: air
preSSl:Jre re'gul~ted' a~, ,40: 'psL Howev~r, it h1~Y' be
necessary to' use higher air 'pressure (90 psi) if there .is,
difficulty· in hearing the clutches apply. , ' , ~

"Use th~ main control gas~et and service, 'Tool, TS'2L-'
7006-A With T82P-7006;C cap screws, (M6 x 16) to, sea.1
the case apply' passages (Figs. 17 and 18). Tighten the
cap screws 9-11 .N ·m (80-l00 in. 'lb.) (Fig..19). Apply ait
to the apply passages in the service"tool plate using the
air noz~I~, seryi~e tool Tool-70QQ-DE with the rubber tip
Tool-70QQ-DD or equiv~lent. '

.All lo'ca'tions' of the c~~e apply p~ssages are stamped
on .the service tool plate. The: transmission ·case aRply
holes are. !lIustrat~,9 in, ~ig. 20~

Notes on Air. Checks:
~ ~I • • • • ." ••

If the se'rvos or the accumulators do not operate,
disassemble, clean '-and inspect them to locate the
source of the trouble. If. air pressure applie~d to either of
the cl~tch passages f~ils to· operate a clutch or operates
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-\~~~7/ ------
~-' W·'·• " ' .... , , G" i .

~O·045.1~04518-18

\
LINE TO ',AO

.GO~~R,NOR.

FORWARD0.;»0.~~UTCH
" , ,. 0

O. DIRECT

-0 ~CLUTCH ,o ' .
. 0

o' .~\'. GOVERNOR
~ .' TO VALVE

INTERMEDIATE 0' BODY .
CLUTCH' 0 : 0

, OlD SERVO APPLY

2 - 3 ACCUMULATOR PISTON'
, 'INSPECTION HOLE

REVERSE
CLUTCH

FIG. 17 'Air Pressure Check Plate-AOe Transmission
Service Tool T82L-7006~A .

, '

FIG. 19 Tight~n T82P-7006·C Cap Screws-AOe

Removal and' Installation

1. 'Oiscon'nect 'the' hose from the vacuum' unit.

2. Remove thevac~umunit retaining br~.Gket bolt and'
bracket (Fig.' 27). Do not pryor bend the
bracket. Pull:.the vacuum unit .,from, :the
Jransmission case. ' -'

3. Remov.e' ,the v'acuum unit control rod. from'
transmission case.

4,. Install ·the'vacuum unit control rod i~ transmission
case.' '.:.

Overdrive Servo

.Apply ,air pressure to the overdrive ;0/0 servo apply
passage in the service tool, plate. Operation of the band
is indicated by the, tightening of the band around th,~

reverse clutch drum (Fig. 23). The OlD servo will return
to the release position as a result 'of spring forqe frofTl
the release, spring. 'Also, when the servo returns to the
release position, a· thud can be felt on the OlD. se'rvo
cover. The band will then relax. ~ ,I,:,'

Low-Reverse Servo

Apply, air, -pressure to the low-reverse se'r\to apply
passage in the service tool plate. A d~1I thud can be
heard when the low-reverse band tightens around the
planetary assembly drum surface. Also, mov~ment of
the ring gear can be detected (F~g. 24).

Governor

Apply air,'pressure ·to the· line to governor passage
while holding finger near the governor valve (Fig. 25). If
air is, felt ,exiting'· th~ valve~ ·area, the passage is
uno.~s~rupted. :",- . '

To Air pressure 'check the governor to vaive body
passage, remove the·governor. A'pply"sir pressure to the
passag~ while ,holding finger over holes in ,the output
shaft (Fig. 26); If air exists' in one of the holes, the'
passage is ,unobstructed.

FIG. 18 Installing Air Pressure. Pll:ite Service Tool and
Main ~ontrol Gasket-AOe

both clutcti~s at once, remove and ;with air, pressure,
check the fluid passages in the case ·and front pump to
detect obstructions. "

Clutches~Reverse Clutch, Forwa.rd CI~tch,
Intermediate Clutch and Direct· Clutch

Apply air pressure to the appropriate passage in the
service'tool (Fi,g. 17).. A dull thud can ·be heard or felt on
the case as the clutch piston .is applied (Fig. 21).
Movement of 'the raverse clutch drum" may also be'
detected when t~e reverse clutch passage is pressure
tested (Fig. 21). '

2-3 Accumulator
A~

Apply air pressure to the 2-3 'accumulator apply
passage. The accumulator piston s~ould un~eat. This
can be detected by in~!3rting a metal rod into the' 2-3
piston hole. When the piston unseats the rod will 'move.
Also, a' thud' can be heard when the piston applies (Fig.

,22). ..

REMOVAL AND INSTALLATION

Va~u\Jm Diaphra9m C6
. ",." .
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04581·20

FORWARD CLUTC'H .
~ DULL THUD - OKAY
• HISS'- LEAKING' ,

DIRECT CLUTCH
• DULL THUD -.OKAY
• CAN FEEL PISTON MOVEMENT

WITH FINGERTIPS ON CASE -
,'OKAY ,

• HISS"":" LE~KING

,GOVERNOR TO VALVE BODY
• AIR EXITS HOLE IN OUTPUT'

SHAFT -OKAY
• NO AIR FELT - LEAKING OR

OBSTRUCTED PASSAG~

o

o

_, 2-3 ACCUMULATOR PISTON HOLE

, LINE TO GOVERNOR
• AIR FELT EXITING GOVERNOR

3-4 ACCUMULATOR VALVE AREA - OKAY
'. PISTON UNSEATS - OKAY (FIG. 23) • NO AIR - LEAKING OR

OBSTRUCTED PASSAGE

~=====::::O====:5~--~..-.'2_3 'ACCUMULATOR
0' • ,PISTON UNSEATS WHEN METAL ROD

INSERTED INTO PISTON HOLE MOVES·
OKAY

• HIss -, LE~KING -

REVERSE CLUTCH
• DuLt THUD - OKAY
• CAN FEEL PISTON MOVEMENT WITH'

FINGERTIPS ON CASE ~ OKAY
• MOVEMENT OF REVERSE CLUTCH
'DRUM MAY BE OBSERVED '

• HISS - LEAKING

LOW REVERSE SERVO ..
• DULL'THUD'- oKAy:, '
~ MOVEMENT OF RING "GEAR

CAN .ALSO BE DETECTED
., HISS - LEAKING ,

INTERMEDIATE CLUTCH
• DULL THUD-'OKAY
• CAN FEEL PISTON MOVEMENT WITH

FINGERTIPS-ON CASE - OKAY
• HISS :-'LEA'KING

OlD SERVO RELEASE
• NO TEST

-; OlD SERVO APPLY .~

-. ·,BAND TIGHTENS AROUND REVERSE
~CLUTCH DRUM - OKAY (FIG, 25)

l ,! ,POESN'T TIGHTEN OR HISS - LE~KtNG

.:

FI'G. 2Q,·Air Pressure Test-AOD

MOVEMENT OF REVERSE CLUTCH
DRUM MAY BE DETECTED WHEN AIR
IS APPLIED TO REVERSE CLUTCH
PA~SAGE. '.

'n,
,;--..04582-18

FIG. 21 ·Air Pressure Test-Reverse Clutch-AOD

5. Push the vacuum unit into th'e ca~'~ and secure
with the retaining bracket-and bolt. Tighten the bolt
to 17-~1 N· rn (12-1 Q ft-Ibs)on C6 tr~nsmissions.

• ' ~ •• ... • I .~ :

9. Install the vacu,um unit hose to 'the diaphragm
(, ..' connector. '

Transmission, Fluid Drain' and' Refill
Normal maintenance and lubrication requirements do

not necessitate periodic automatic transmission fluid
changes.

If a major repair, such as a clutch. band, bearing,
etc., is required in the transmission, it will. have to

be removect for sefvice~' At this time the converter,'
transmission ,cooler' and ·cooler' lines must be
thoroughly'flushE!d .to· rem,?ve any dirt.' .

On light truck~.·eq~ipped with autom'atic,
transmissions the fQllowing ~hould apply:'

When used :under c'ontinu'ous or severe
conditions, ~the tra'nsmission and the torque
converter should be, ,drained and refilled with the
specified, flUid, at rn'tervals directed in th"e~
maintenance or Qwners manual. '.,

Refer to the Truck P.erformance Specifications Book
or the end. of 'this ',Section for fluid 'requirements.

• ••• I. ~.

NOTE: Fluid level indicator should be us'ed to determine
actual 'fluid requirements. Check fluid le~el when the
transmission.is·atnormal operating temperature. Do not
overfill. '

Proced.ur~~.for partial drain and refill, due to .in-,
vehicle repair operatipn" are '. 'as follows:

·C6 Transmissions

1-~ Raise ,the vehicle ,on' a ,hoi~t or jack stan·ds.

2. PI~~~ a. drai~, p~m' und~r the transmission.

3. ,Loose'n the pan attaching 'bolts' and; drain, ;thefluid
from the transmission. ' "

4. WtJen fluid has drained' to the level· of the'~ pari
flange, 'remove the rest of the pan bolts working
from the rear and both sides 'of the pan to allow it
.!? ,~rop and drain slo~ly. . "

5; ; When all fluid· has drained from the transmission,
remove and thoroughly clean the -pan and the
screen. Discard t~e pan gasket.
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17·01·17 , Tra,nsmission, Automatic.;....General Service 17·01~17

Dia,gnosis QUi,des " ,"'_ " _' _
The diagnosis guiaes ,in this Section" can. be used as

an . 'aid when diagnqsing' a~to~atic transmission~.

~IAGNOSIS - AUTOMAnc rRANS~ISSION
T:

CONDmON::~ ,

,Slow initial engageme~t.

,R9ugh initial engagement'in either forward
or reverse. '. '
Rough initial ~ngage~ent·- AOD.,'

", ..... ~.: ,.'- ,- .

Harsh, engagements'-(w~rTn e~gine). '~

POSSIBLE CAUSE

1. Improper fluid level.

2. Damaged or improperly adjusted
linkage.

3. Contaminated fluid.

4. Improper clutch and band application, or
low main control pressure.

1. Im'proper fl~id level.

'j 2,. High engine idle.

3.' ,A~tomatic choke on (warm temp.).

4.. Looseness in the driveshaft, U-joints.. or
engine mounts. -,

S.' Improper clutch ,or 'band application, or
oil c.ontrol pressure.

. " \

6,~ , Sticki,rtg or dirty valve bOdy.

1. Improp~r fluid level.
< '

i"2;':TV cable':'- short.

3..-Engin~ curb idle too high.

4.' Valve body bolts~ lqose/too tight., .

S. Valve ~dy di~/sticking valv~,~~

RESOLUTION

1. Perform fluid level check.

2. Service or adjust linkage.

3. Perform fl~~d condition c~,eck.

4. Perform control pressure test.

1. Perform fluid level check.,

2., Adjust idle to specifications. Check
, VRV for 7~3L Diesel, C6 applications

(Section 17..10)...,.
3. Disengage choke. '

4~ Servicea~· required.

5. Perform, ~ntrol pres~l:Ife, ~~st.

6. Clean, service or replace'valve body.

1. Perform fluid level -check.

2. Adjust TV, cable~' .. , ..

3. Check engine curb idle'. Check VRV for'
7'.3L Diesel; C6 applications (Section
17-10). ~ ,

'4. Tighten' to specification.

5. Determine source of contamination. ~

Service as 'required: "

No/delayed forWard· engagement'
(reverse OK). ...... , ,~

'1 ~ Improper fluid level.

2. Manual linkage :-.misadjustedl
damaged~ :

·3. Low main control pressure., (Leakage.)
Forward clutch stator support- seal rings'
leaking (#3, #4). .

4. Forward clutch assembly burnt!
damaged/leaking check ball in cylinderl
leaking piston s~al rings.

.?

5. Valve body bolt~ -loos~/too tight.

6. Valve body dirty/sticking valves.

1. Perform fluid levef cheek.

2. Check and adjust or service as
required.' ,,' ",','

3.' .Control pressure test, 'note~ results.
~.( _ ,,;. .' -.,.~.

4. Perform' air pressure te$t.

S~Tighten to specification.

6. Determine.'squrce of contamin'ation.
, Service 'as required!

..... 4(.

,,:

, 7. 'Transmission filter plugged.

.8. Pump damaged/leaking.

77.R~pla~e filte~. :

~ . - .8. Visually inspect pump gears. Replace
", pur.tlp if necessary.' _ ' ~ "

No/delayed reverse engagement ",' <-

(forward OK). .'-
1. Improper fluid I~vel.

". 2. Manual linkage misadjusted/damaged.
.' i

3. Low main control pressure in 'reverse.
.Reverse clutch stator support seal· 'rings

:-'Ieal<ing (#1, #2), (A9D). High reverse
clutch OK.

1. Perform"fluid level check.

2.."Check 'and adjust or service as
req:uired. ,. "

3. ContrQI pre-s~ure test.

C~921.·2C
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17-01-18 Transmission, Automatic---General 'Serv.ice

.DIAGNOSIS - AUTOMATIC TRANSMISSION (Contlnu~)

17-01-18

COHOlnON POSSIBLE CAUS~ REso~unON : .

No/delayed reverse engagement (forwa~d 4. Reverse clutch assembly burnt/worn/ 4. Perloml'air'pressure test. "

OK) (continued). leaking check ball in piston/leaking .
'piston 'seal rings: ;' " . .

- .'

S. Tighten to sp8(:ification.· .-
,~ -~. '-. ..

5. 'Valve body· bolts·loQse/too~tight., ,

6. Valve body dirtylsticki!19 ~alves:. 6. Determine source 'of contamination.
.'~', - r'. • ~

Service as. required. . .
, . " 7. Transmission filter..plugged.· "'f'· .;. ~ 7. Replac~filter ..'

8. Pump damaged. ,.
8. Vi.sually inspect pump gears. Replace if

, . ,.- necessary.
~ ~ r . '

: •• I

~! ..... ..'

~ t METAL ROD INSERTED
.INTO 2 ·3.ACCUMULATOR

oF HOLE'MOVES WHEN
AIR APPLIED TO 2 . 3

ACCUMULATOR
PASSAGE

. --.,.. ,

j - .

04584-18
.1 .t :

CD4922-2B~

, l'-'
. 04586·18

, ~: ....~ .

FIG. 22- Air Pressure,'Te~t-2-3Accumulator.;....AOD·

:
I ...•1',.,oJ, //',

1'7
!~:

! i' .

0; \

\
"
'"

FIG. 23 Air Pressure' T~s't--O/D Servo Apply-AOe

6. Place 'a new gasket on the pan, and install the pan
on 'the transmission.. ·Tighten· the- bolts ,to

: 'spe·cifications.

7. .' Add 4.7 liters (5 quarts) shallow pan, or.5.6.,liters (6
quarts) deep pan of fluid to the trans'mission
through the filler tube.

.' ~I~.- -24 '-Air ~ressure .Test-Low~ Rev~rse ~ Se~vo--AOD .

'.FIG.···25. ~~r Pressure Test-Line to Gov~rnor-AOD

8. . 6~~ck ·the. fl~id. level.

AOD Transmissions

1. Raise the· vehicle o'n a, t:loist or jack stands.

2. Place a drain pan under the transmission.
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COND~TION

Transmission, Automatic-General .Service

DIAGNOSIS - AUTOMATIC TRANSMISSION

POSSIBLE CAUSE RESOLU,TION

17·01~19

No/delayed reverse -engagement and/or no
engine braking in manual low CD.

No engine braking in ma-nual second gear.

ForWard e'r:wgagement slips/shutters!
chatters.

.., .

r·,,;

Reverse shudder/chatters/slips.

' .. ~'. " ., :'i'

: ~ ," \

1. Improper fluid level. .

2. TV cable out of adjustment (ADD).

3. Low reverse servo piston seal leaking.

-4. Low reverse .band/servo piston burnt! ~

worn~ (ADD). .. "

5. ~Ianetary low one way clutch
damaged. ., ,_

1. Intermediate band,out of adjustment. '
•• j ••

? Improper band orclutch application, or "
oil pressure control system.

3. Intermediate servo leaking. ,.

4. Intermediate one way clutch'damaged'.

5. Polished or glazed 'band or drum.

1. Improper fluid level. _. ,

2. TV cable misadjusted (long) (ADD).! '-,

3. Manual linkage misadjusted/damaged.
,. :

4. Low main control-pressure. "

5. Valve' body bolts - loo~e/too tight.

6. Valve body dirty/sticking valves ..

7. Forward clutch. piston ball check n'ot -, ~
seating/leaking. .-, . '

8. ForWard clutch piston seals' cuti'wor').-

9. Forward clutch~ st~to.r support seal
rings #3, #4 leaking (ADD).

10. Low one~way clutch (planetary) ,
damaged.

1. Improp.er. fluid level. ' ..

~. 'Low mai~ control pressure in revers~.

3. Low - reverse servo/ leak!~g~ ..

4. Low, (planetary) one-way clutch ~
damaged.

,5. Reverse clutch drum bushing, ,
damaged.

, .6. Reverse clutch stator support -seal
ring/ring grooves worn/damag~: '

7. Reverse clutch 'piston seals cut!vvo'rn.
I, , •

" .',

8. Reverse band out of ,adjustment or·
• damaged.

9. Looseness in the driveshaft; U-joints or
engine mounts.

1. Perform' fluid level check.
..-, .t

2. Service or adjust TV cable.

3. Check a~d ,replC;l~e ,pistO!'l se~~.: I

4. Perfor~ air pressure test.,

5. Deterine cause of condition. Service
as required.

1. Adjust intermediate band.

2. Perform control pressure test.

3. Perform air pressure test of
intermediate servo for ,leakage. Service
as required.

4. Replace.

5. Service or replace as required.

1. Perform fluid 'level 'check.

2. Adjust TV cable.

3. Check and adjust or service as'
required.

4. Control pressure test.

5. Tighten to specification.

6. Determine source of contamination.
Service as required~

7. Replace fQrward clut9h cylinder.
Service transmission as. required:

8. Replace seals and service clutch as
required.

9. Replace stator support seal rings.

10. Determine cause of condition. Service
as required.

1. Perform fluid level check.

2. ,Control pressure test.

3. Air pressure test; visually inspect seal
rings and piston bore.

4. Determine cause of condition. Service
as required.

5. Determine cause of condition. Service
. as required.

6. ,Determine cause of condition. Service
as' required.' ' -. . .-

7. Determine cause of condition. Service
as required.

8. ADD has no adjustment. Service as
required.

9. Service ,as required.

.. ;.

3. t-oosen the pan att~ching 'bolts and drain the fluid
from· the transmission. .

4. When fluid has drained to the level of the pan'
flange, remove the rest of the pan bolts working
from the rear and both sides .of the pan to allow it
to drop and drain slowly.

5. When all fluid has drained from the transmission,
, remove and thoroughly clean the pan. Discard the
. ADD filter, filter gasket, oil pan gasket and valve
body gasket.

CD3145·2F

6. Ins~all new oil pan gasket, filter and fllt~.r ,gasket'on
ADD. Do not reuse the ,old one.

7. Place a new gasket on the pan, and install 'the pan
on the transmission. Tighten bolts to
specifications. .

8. Add 2.8 liters (3 quarts) of fluid to the transmission
through the filler tube.

9. Check the fluid level following the checking
procedures as described in this Section.
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17-01'-20

CONDlnON

Transmission" Automatic~General.Service

. DIAGNOSIS - AUTOMAnC'TRANSMISSION ~
POSSIBLE CAUSE, RESOLUTION

17-01-20

No drive, slips or chatters in first gear iri
D. All other gears· normal. ' - : '
First gear in D or @, ,: ':
Automatic OVerdrive transmission.

No drive, slips or chatters in second gear.

" "

..
"

Starts up in 2nd or 3rd.

Shift points incorrect.

"
~

..... ;'

.All upshifts harsh/delayed or no ~pshif:ts.

'. .'

1. Damaged or worn planetary one-way
clutch.

1. Intermediate band out of adjustment
(CS).

2. Intermediate friction clutch or on'e-way
clutci1 (AOD). :

3. Intermediate clutch piston bleed. hole
blocked or'not ~sitioned at 12 o'clock

. (AOD).· . , ,,' :

4. Improper b'and or clutch applicatio~, or
control preS$ure.-

5. Damaged or worn intermediate servo
. piston seals and/or internal leaks.
6. Dirty or sticking-valve body.
7. Polished, glazed intermediate band or

~ru~ (C~). . ', ....

1. Improper band and/or clut<;:h
application, or 0,1 pressur~ control
system. -

2. h,termediate clutch pack clearance too
'tight (AOD).

3. Damaged or worn governor. Sticking
govemor. .

4. Valve body loose.
5..Dirty or sticking valve body.
6: Cross leaks between valve body,and

case mating surface.

1. Improper fluid level. . ~

2. Vacuum line damaged, clQgged or
leaks' (C6). ' " ..

3. Improper'operation of EGR'system
(C6). -,'

4. TV cable out of adjustment. (AOD).. '

5. Improper speedometer gear· installed.
6. Improper clutch or band application, or
, oil, pressure control system., ,." .
7. Damaged or worn governor. '

8. TV control rod or vacuum diaphragm
. bent sticking or leaks, (C6)...
9. Dirty or sticking valve body. :

.10. Vacuum r~ulator valve misadju~ted' or
~ damaged, (C-E? with 7.3L Diesel). .

1. Improper, ~Iuid level., _" "
2. AOD Only~ TV cable - stiort~

3. Manual linkage"~ misadjusted/;
.' damaged. '
4. Governor 'sticking.

5. M~n control pressure too high.

S. Valve body bolts'~ loose/too tight.
7. Valve body dirty/sticking valves.,

1. ~ervice o~ ·replaC?e one-~ay clutch.

,1. Adjust intermediate band.

2. Service as required.

3. Clean and install-bleed, hole at 12
o'clock position..

4. Perform control pressure test.

5. Perform air pressure test.

6. Clean, se~ice or replace valve body.
7. Replace or service as required.

1. P~rform control' pressure test. .

2. Check intermediate clutch pack
clearance.

3. Perform governor check. Replace or
service governor, clean screen.

4. Tighten to specification.
5. Clean, service or replace valve bOdy.
~. Service or replace valve body and/or,

,case as required.

1. Perform fluid level check.
2. Perform vacuum supply test. Check

VRV adjustment on 7.3L Diesel, C6 
application.

3. Service or replace as ~equired.

4. Service or.adjust TV cable. Check
VRV adjustment on 7.3L Diesel, C6
application. ,~, , .

'5. Replace gear.
6. Perlorm shift test and control pressure.

test.
7. ~e~ice or replace governor - clean

screen. .
8. Replace,.

9. Clean, service or replace valve body.
10. ,Check adjustment and function. Adjust

or. replace.

1. Perlorm fluid ievel check.
2. Adjust TV cable. Service as required.
3. Check and adjust or service as

required:
4. 'Perform governor test. Service as

required.
5. COntrol pressure test. Service as

required. , '
6. Tighten to specification.
..,. Determine source of contamination.

. Seryice as required. , . ,

. CD4913-2D

.... ,.
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17-01-21 Transmission, Automatic~General Service

. DIAGNOSIS - AUTOMATIC TRANSMISSION (Continued)

17-01-21

CONpmON .. POSSIBLE CAUSE RESOL~TlON - .

All upshifts harsh/deiay8d or no upshifts 8. Vacuum leak, to diaptlrag'm unit . 8. Check,vacuum lines to diaPhra~m
(cot:ltinued). : (C6).' unit. Service as necessary·..Pe orrn .'

vacuum supply and diaphragm tests.
';",

Check VRV adjustment on 7.3L
Diesel, C6 application.

.... 9. Vacuum regulator valve misadjusted or 9. Check adjustment and function.
damaged, (C6 with 7.3L Di~sel). , Adjust or replace.

CD4914-2C

FIG. 26 Air Pressure Test-Governor to Valve Body
AOD

RETAINING
BOLT

VACUUM
DIAPHRAGM

C6 AUTOMATIC

FIG. 27 Vacuum' Diaphragm Installed-C-6
Transmission

CLEANING AND INSPECTION

D4819·1C

If it is necessary to perfor,m a complete drain and
refill, it will be necessary to remove the residual fluid
from the torque converter ,and the cooler lines. To drain
the torqLie converter: ,. ~/'. . ,

,1. Remove th'e low 'engine dust' cover.

2. Rotate the torque converter until the' drain' plug
comes into view.

3. Remove the drain plug and allow the transmission
fluid to drain. Note: It is recommended that this
procedure be performed prior to 'other operations
.lo .allow sufficient time for the converter to drain
properly.

4. Flush' the cooler lines: completely.

5. When adding fluid, fill to the capacity required for
that !ransmission. '

Fluid Cooler Lines

,When fluid leakage is' found from 'the fluid cooler, the
cooler must be replaced. Cooler replacement' is
described in the Cooling System Section of Group 27.

When one or more of the fluid cooler steel tubes must
be replaced, each replacement tube must be fabricated
from t~e same size steel tubing as the original li~e.

Using the old tube as a guide, .bend the new tube as
required. Add the necessary fittings, and install the tube.

After the fittings have been tightened, add fluid as
needed, and check for fluid leaks.

Transmission; .

IJ is important to completely clean all
transmission components, including converter,
·cooler,· cooler lines, main control valve boc;ty,
governor, all clutches, and all check balls after any
transmission servicing that generates.
contamination. These contaminants are a major
cause for recurring transmission troubles and must
be removed. from the system before the.
transmission is put back into service. The cleaning
of debris from the direct clutch piston, the .forward
clutch cylinder, and reverse clutch piston check
balls are often omitted. This omission can lead to a,
repeat servicing of the transmission.

During overhaul inspect all hardware for evidence of
overheating. Any overheating will be indicated by heat
stained blue surfaces.

. · Clean the p"arts with suitable solv~nt and use
moisture-free air to dry off all the parts and clean out

:fluid. passages. .

,·The .compo'sition clutch.' plates,. ,bands .and
synthetic seals should not be cleaned in a'vapor
degreaser or with any type of detergent solution.
To clean these parts, wipe them off with a lint-free'
cloth. New clutch plates or bands should be soaked
in transmission fluid specified for that transmission
type for fifteen minutes before being assembled.

Do not reuse the co'ntrol valve body. to filter gasket or
try to clean in solvent and reuse the oil filter on ADD.
Upon. reassembly of the transmission' replace both the
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17·01·22

CONDITION

Transmission, Automatic-G~n~ral Service

DIAGNOSIS - AUTOMATIC TRA~SMISSION

POSSIBLE CAUSE ·RESOLUTION

17·01·22

MU~hy/~arlyall ~pshifts/pile up upshifts.

No 1-2 upshift.

1. TV cable misadjusted (Iong)/sticking/'
" damaged, (AOO).

2. Low main control pressure.

3: Valv~ body bol.ts !oose/too tight.

4. Valve body valve or throttle control
valve sticking.

5. Governor valve sticking.

6. TV control rod too short.

7. Vacuum regulator valve misadjusted or.
damaged. (C6 with 7.3L Diesel.)

1. Improper fluid level.

2. For 7.3L Diesel, C6 application 
VRV.

3. Manual linkage - misadjusted/
,- .damaged.

.4. Low main 'control pressure to
'intermediate friction clutch (AOO).

. 5. Governor valve sticking.'lntermediate
band out of adjustment (C6). .

6. Vacuum diaphragm bent, .sticking,
,leaks.

. 7. Valve body bolts'- loose/too tight.

,'8. 'Valve body qirty/sticking valve"s.

9. Intermediate clutch/band and pr servo
assembly burnt.

1. Adjust TV cable. Service as ,requir~d.

Check VRV for 7.3L Diesel, C6
application.

2. CO,ntrol pressure test. Note results.

3. Ti~hten. t9 sp.ecific;:ation.,-:

4. Determine source of contamination.
Service as required'. ,"'

5~. 'Perform governor test. Repair as
, required.

6. Install corre~t TV control rod.

7. Check'adjustment and function.
,Adjust o.r replace.

1. Perform fluid level check.

2. Check VRV for 7.3LDiesel, C6
application.

3. Check and adjust or service as
~~quired., '

4: Control pre~sure test. Note results.

• t

5. ,Perfor-m governor test. ,Service as I'

requir~d. ,~djust intermed~.ateband.

6. Check'piaphragm unit. Servi9!3 ~s
neces~~ry. "' -

7. :Tighten to specific,ation.

8~ Determine'source'~of contamination. "
, " ,Service as required~,~ .' " .-

9. Perform air pre~sure t~st. ' .

'1 .. Perform fluid level check.

3'. Check VRV for 7.3L Diesel, C6
application'. ',~. r"

4. Adjust ,intermediate baqq: ~ :

5. Control pre~sure test. .~ote_ results:

6. Perform" governor test. Service as :
:required. _.

7. ' Check engine vacuum' lines. 'Service
as necessary. Check vacuuni'~ "
diaphragm unit. Service as·'necessary.

, Perform vacuum supply and .
diaphragm tests. ,

8. ~ighten to specific~tio~s.

9. Determine, source of contamination.
Service as required.

Rough/harsh/delayed 1-2 upshift. 1. Improper fluid level.

2., ,Poor engine performance.

3. For 7.3L Diesel, C6 application-
VRV: .

4. Intermediate band out of adjustment
(C6). .

, '5. ~ain control" pressure toot)igh.

6. Governo~ valve sticking.

7. Engine vacuum leak (C6).
Vacuum line(s) not connected/
damaged. ,

8. Valve body' bolts - loose!too tight.

'9. Valve b9dy dirty/sticking valves.

2.' Tune ~ngine.
. '''.

10. Vacuum regulator valve misadjusted or
damaged C6 with 7.3L Diesel.

10. Ch~ck :adjustment ,and function. Adjust
"or replace. '..

CD491S:'2E ,~
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17-01-23

CONDITION,_

Transmission, Automatic-General Service

DI~GNOSIS -- AUTOMATIC TRANSMIS$ION

POSSI~LE CAUSE ~ RESOLUTION

17·0·1-23

Mushy/early/soft/slipping 1-2 upshift.

No 2-3' upshift.

Harsh/delayed 2-3 upshift.

1. Improper fluid level.

2. Incorrect ~ngine performan~e.

3. For 7.3L Diesel, C6 application -.,;. .
VRV.

4. Intermediate, band out of,adjustment
(CS)" .

5. Low main control pressure.

S. Valve body bolts loose/too tight: .

7. Valve body dirty/sticking valves.

8. Intermediate friction clutch burnt/worn
(ADD). ..

9. Governor valve sticking

10.. Damaged intermediate servo or band.

11. Polished, glazed band or drum
(CS).

12.' Vacuum regulator valve' misadjusted or
damaged. (C-6 with 7:~L Diesel.)

.1. low fluid level.

2. For 7.3L Diesel, C6 application-'
VRV.

3. Low main control pressure' to direct·
clutch. "

4. Valve bO,dy bolts - loose/too tight.

5. Valve body dirty/sticking '~alve's.

S. Direct clutch (or reverse/high clutch)
assembly burnt/worn.

7. Converter damper hUb/w~ld broken
(ADD). :'

'1. Incorrect engine performance~

2. Engine vacuum leak (C6). ," .
,Vacuum line(s) not connectedl
da~aged.

3. For 7.3~ Diesel, C6'ap'plication 
,VRV.

4. 2-3' 'accumulator piston apply passage.
plugged/omitted (ADD). . .

5. '2~3 accumulator piston seals cut/worn
,(ADD).

6. Damaged 2-3 accumulator, (ADD).

1. Perform' fluid level check.

2. Tune adjust engine idle as required.

3. Chec~ VRV for 7.3L Diesel, C6
application.

4. Adjust intermediate band.

5. Control pressure test. Note results.

6. Tighten to specificatio~.

7. Determine source of contamination.
Service as required.

8. Determine cause of condition. Service
as required. .

9. Perform governor' test. Service as .
required.

10. Perform air pressure test. Service as
requ.~red. "'. .:', .

11. Service or replace as reqUired:

12. 'Check adjustment and function. Adjust
'or replace. ', ',.

. 1. Perfdrmflu~d level,ch~ck.

2. ,Check VRV for 7.3L .Diesel, C6
,application. '

3~ Control pressure te~t. ~ote ~es'ults.

4. Tighten to specification.

. '5. ,Determine soiirce:'of ,contamirultion,
'. . _,the~ service a$ required. .' . :'

6., Stall test.· Determiri~ cause bf
-condition. Service as' required.. :" I

. 7. P~rform'co'nverter:damper hub/weld
. check. Replace torque converter' if
req~ired. '

1. Check engine tune-up. ' .

2. ¢heck engine va~~um lines. Seryice
as necessary. Check vacuum ,
~iaphragm unit Serviqe as neces~arY.

." P~rform vacuum 'slJpply. ~nd .'.'
diaphragm tests. Creck 'VRV fo'r 7.~L
Diesel, C6 application,.' ,

.3. Check VRV for 7:3L Diesel,. CS
application. ' . .,

4. Remove 2-3 accumulator pist()n _an~

visually inspect or air-Jest fo'r' plugging
condition or omission. .

5. Replace seals;, determine caus'e of ., .
condition. Service as required.

6. Service as requi~ed.

CD4917-2E
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17-01-24 Transmission, Automatic-General, Service 17·01-24

DIAGNOSIS - AUTOMAnC TRANSMISSION (Continued)
"

COHOlnON POSSI~~ECAUSE REsoLuTION,

Harshid~layed2-3 upshift (continued). 7. Damaged or worn intermediate servo. 7. Air pressure test the ,intermediate
~ . . .. - release and high clutch piston check' servo apply ~nd release the high

.. ball (CS), ' •. : ; clutch piston 'check ball. Service as
required.'

J'I . ' 8. Valve body boits - loose/too tight. 8. Tighten to specification.

~ ... . ... ' . 9. Valve body- dirty/sticking valves. 2-3 " 9. Determine source of condition.

; "
capa~ity modulator valv: (AOD).

"

Service as required.
..... ",

10. Vacuum diaph~agm or TV control rod 10. Check diaphragm and rod. Replace as
, ~ bent, sticking, leaks~ necessary.

"
:,

11: Va~uum regulator valve misadjusted 6r' 11. Check adju~tment and function. Adjust
damaged. (C-6 w,ith 7.3L Diesel.) or replace.

: . , .
CD4918-2C

valve body to filter gasket and the oil 'filter on the AOD
transmission. . '

Control Valv, Body
.". • ...: ~ . 'f ~. .. • _ • • • ,

1. Clean all parts thoroughly in clean solvent, and
blow dry with mois~ure:-free. 'compressed air. If the
valve body-to-screen gasket is removed on a
C6 Transmission, ". the gasket should not· be
cleaned in a degreaser,' solvent or any type'of

i-detergent s~lution.To.clean,.the gas~et, wipe.it ,
off with a lint-free cloth. For AOD, replace the
valve bO~y;to "filte~.. ga~ket. . "

2. Inspect all valve and,pl~gbores f.or scores. Check
all fluid: passages' fo," obstructions. Inspect the
check valve 'for free moveme'nt. Inspect all mating
surfaces for ,burrs or :distortion. Inspect ,all plugs
and valves for burrs or:scores. Use crocus cloth to .
polish ,valves and pl~gs. Avoid rounding the sha~p,

edges .of '. the valyes an~ plugs with the cloth. '

3. Jnspec.t all springs for distortion. ~Check all valves
and plugs for free movement in their respective,
bores: Valves and plugs, when, dry, must fall from
their own,_ ~ei~ht in their" respec.tiv~ bor~.s. .;'

4. On" a CS'transmlssion, 'inspect the separator plate
screen for 'Ob1structioris. The screen must be clean

.and free of' loreigh' material. ;,f contaminated,
remove it from separator plate, clean in a suitable
solvent, ,and' thoro'ughl'y blow clean with·
compressed air.

5~ Roll the manual valve o'n'aflat surface to check for-"
: bent condition: '

Intermediate Servo

C~

1.' In$pect the servo bore 'for cracks' and the' servo
. piston for damage, and the pistqn bore and the

servo piston stem for scores. Check fluid pass~ges

for obstructions. Replace damaged seals.

2. Check ~he servo spring and servo band strut(s) for
distortion.

3. Inspect the cover seal and gasket cover sealing
surface for damage.'

Low-Reverse Servo'
~A()D

1. Inspect the servo body for cracks and the pisto'n
bore for scores.

2. Check- the fluid passages f~r obstru~tions.

3. inspect the band and the struts for distortion.
Inspect the band ends for cracks.. . .

4. Insp~ct the servo spring for distortion.
~. Inspect the band lining ·for excessive wear and

,bonding, to the metal band.
6. " F:1epl~ce damaged seals.

Overdrive Servo

AO~

1. Insp~ct the servo cover for cracks and the pisto'n
bore for scores.

2. Ch.eck the fluid. pa~sages for .obstructions.
'·3'. Inspect the band for wear or damage: The: apply

ro~ should be securely attached to the piston..
4. Inspect the servo spring for distortion.
S. Inspect the band lining for excessive wear and

bonding to the metal band.
. S. Replace damaged seals.

. EX'tension, Housing
,1: "Inspect the housing for cracks. Inspect the gasket

,, s,urface for burrs or warpage.
2. In~pect the bushing for scores or wear. Replace if

r~quir.ed.

3. Inspect the rear seal for hardn~ss, cracks, or wear. .
If the seat shows wear or deterioration, replace the

. seal.
4. Inspect the seal counterbore and remove all burrs

and scores with crocus cloth. .

Governor,
1. Inspect the governor valves and bores for scores.

Minor scores may be removed from the v.alves with
crocus cloth. Replace the governor if the valves or
body is deeply scored.
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17·01·25

CONDITION'

Transmission, Automatic-General :Service

DIAGNOSIS ~ AUTOMAnc TRANSMISSION
'. POSSIBLE C~USE RESQLunON

17·01~25

Soft/early/mushy 2-3 upshift.

AOD ONLY --:- No. ,3-4- upshift (stays in
3rd gear). . '

1. For 7.3L Diese~, C6 application - VRV.

2. Valve bOdy bolts loose/too tight.

3. Valve body dirty/sticking valves.

4. AOD ONLY -DireCt clutch assembly
or reverse/high clutch/burnt worn.

,5. Vacuum diaphragm .or TV control rod
bent, sticking, leaks.

6. Vacuum regulator valve misadjusted or
.damaged. (C-6 with 7.3L Diesel).'

1. Direct clutch circuit leakage.

NOTE: Direct clutch plates burnt will help
to confirm leakage in the direct clutch .
circuit. Replacing only the plates and not
finding the cause will result in a repeat
repair.

~ 2. Valve:body contamination/sticki~g·.
valves. '

,-

1.. Check VRV Jor 7.3L Diesel, C6
a·pplication.'" . .

2. Tighten to specification.

3. Determine source of contamination.
Service .a~ required. :

4. Stall test. Determine cause of
condition. Service as required. '

'5. Check diaphragm and rod.' Replace as
necessary.

6. Check adjustment and function. Adjust
-or replace.

1. perform Direct Clutch Pressure Test.
• Check torque on valve body bolts.

Torque not to spec. (loose); can
cause leakage.

• Check for nicks or porosity in the
case passages. (Valve body to case
mating surface.) Replace case for
the abov~.

• Direct clutc.h piston check ball
leaking. Perform check ball lea~age ~
procedure; found in cleaning and
inspection portion. Replace piston if
leakage confirmed.

• Direyt clutch .pistc;>n sea' rings .(inn~r. ~.'
and outer) leaking. Replace.

• Check the direct clutch outp'ut shaft .
seal rings (#5, #6). They should
move freely' on the output shaft.
Check for metal 'shaving
contamination or burrs between the
seal and the output shaft. Replace

.as necessary.
• Check the large seal rings on the

output shaft for freedom of
movement. Check for contamination
such as metai shavings on the
output sh~ft. Replace.as necessary.
NOTE: The four large .seal rings are
numbered #7, #8, #9~ #10. seal
rings #7, #8 (closest to' the output
shaft hub) are;for the direct clutch.
Seal rings #9, #10 (closest to the
governor) are for the goyempr.

• Inspect the output shaft feed
passages and the cup plug for
leakage.

2. Clean the valve body. Check for
· sticking valves as follows: Overdrive
, 'servo regulator valve; 3-4 shift valve; .

3-4 TV modulator valve; orifice control .
· valve. If any valves are sticking and
they cannot be freed, replace valve
body.

. CD4919-2C

2. On AOD transmission, inspect the governor screen
for obstructions., The screen must be free of
foreign material. If contaminated, clean thoroughly
in a suitable solvent and blow dry with compressed
air.

3. Check for free movement of the valves in the
, bores.' The valves should slide freely of their own
. weight in the bores when. dry. Inspect fluid
.passages in the valve body and counterweight for
'.:obstructions. All fluid passages must be clean.

4. Inspect the mating surfaces of the' governor body
and governor distributor (C6) for burrs' .and
distortion. Mating surfaces must- be smooth. and
flat.

5. Check the mating surface of the governor valve
and the counterweight on Automatic Overdrive
transmission fqr burrs or scratches.

Front Pump
1. Inspect the mating 'surfaces of the pump body and

case for burrs..... . ~-
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17·01·26 ,Transmission, Automatic-General Service

DIAGNOSIS - AUTOMATIC TRANSMISSION (Continued)

',- 4. Converter damper plate and hub
,''I frac,uring, the weld and/or riv~ts

fatiguing, or the damper springs "

" .'
,-,

breaking.
. "

. , , .

• 1

, ,
. " ~ ., 5. Direct driveshaft splines distorted.

.... ' , . , . ,.

CONDITION· ,
". .

AOD Only~ N6.3-4 upshift (stays in '3r~
gear) (continued). .'~ ,

AOD .OnJy - Hars,h/delay~d 3-4' ~'pshift.

Slippin~ 4th gear (engine ,flare-up/no 4th
gear d~lve capability). ' '~ ','

'; ·t:

~' , .

.. :':..r

......... ;

3. Main control gasket distortion.

4. Case being 'out-of~flat can cause
sticking valve.,

5. Governor leakage.

. ,

~. : ..

. '~"'{ :

1. Valve body bolts - loose/too tight.

2. Valve body dirty/sticking valves.

3. Incorrect engine performance.

1. Overdrive circuit leakage or blocked
passage.

NOTE: Burnt Qverdrive band will help to
confirm leakage in the overdrive circuit.
Replacing only the overdrive band without
finding the cause will result in a repeat
repair.

2. Overdrive servo piston not applying
overdrive band/band not applying.

3. Overdrive band mislocated.

;.

~, ..... _Or

'r'

REsoLuTION

3. Check to see if main control gasket is
blocking an orifice. Replace gasket.

4. Reduce valve body bolt torque to
minimum side of spec. 80 in-Ibs.

5. Check last two large seal rings on the
output s~aft (#9, #10). They should
move freely. Check for metal shaving
contamination or burrs between' the
seal and output shaft. Replace as
necessary.

• Check the seal ring bore at the rear,
of case·for scoring. Light scoring is ,

. permissible. Deep grooving ind,ic.ates, I

,cas~ wear., ,Replac~ case for deep
grooving.

• Check the governor to output shaft
retaining ring to make sure it is
properly seated on the output shaft.
Repair as nece~sary. '

• Check the fit of the governor
counterweight on the output shaft. If
the fit is sloppy, replace the
counterweight.

1. Tighten to specification.

2. Determine source of contamination.
Service as required.

3.-Tune, adjust engine idle as required. :

1. Check valve body bolt torque. Torque
not to spec. (loose); can cause leakage.'
Spec. is 80-100 in-Ibs. ' . .

• Overdrive servo cover O-rings leaking.
Replace O-rings. ,

• Overdrive servo piston seal
leaking. Replace seal.

• Overdrive servo cover cracked/
porous. Coat cover with fluid. Apply
air to overdrive servo, apply passage.
using tool (T80L-77030-B). Observe
to see if air bubbles are present on

'overdrive servo cover. Replace cover
if air bubbles are present.

2. Overdrive servo case apply p~ssage

blocked. Air pressure test. Replace
case if necessary.

3. Overdrive servo piston not seated to the
band end seat. Repair.

,. Overdrive band not seated to anchor
pin. Repair.

4. Perform converter damper/hub assembly
weld check procedure. Use special
service tools T83L-7902-A. Replace
converter if shaft turns more than two
degrees or if there is a grinding noise
~hile applying 50 Ibs. ,·ft. torque.

5. Check splines on both ends of the
direct driveshaft. Check splines in
direct clutch cylinder. 'Replace, direct ,'.. '
driveshaft and hardware that splines to
it for distortion.

: CD4920-2D,
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'17-().1-27

CONDrrJQN

.Transmission, Automatic~General Service

DIAGNOSIS - AUTOMAnc TRANSMISSION

.< P()~SIBLI; CA~SE RESOLUTION., _.

·17-01-27

1. Intermediate band out of adjustment
(C6).

,'I, 2. Intermediate friction clutch.burnt! ". ;'
damaged. (AOD). ..

3. Intermediate one-way clutch damaged
(AOD).

4. Damaged intermediate servo and/or
internal leaks (C6).

5. Improper band or clutch application, or '
oil pressure control. system. . "

S: Polish~, glazed band or drum (C6). ,.'

7. Dirty or sticking valve body.
8. Governor valve stuck.

Erratic shifts.

. .
r

Shifts 1-3 in 0 .. (0 or @
range for ADD).

: :

','. "
;.l

1. Poor engine' performance. ~

2~ TV cable - binding/sticking (ADD):

3. V~lve'body bolts'~ loose/too tight.
4. Valve body dirty/stic~ing valves.

5. Governor valve stuck. :. .

6. Output shaft collector body seal'ring~:
damaged.' . . .

1. Check engine tune-up. " .i-. ..

2. Inspect throttle .linkage. Service as
required. Check VRV for 7.3L Diesel,
C6 application. '

3. Tighten to sp~cation.

4. Line pressure test; note resultS.
Determine source of, contamination.
Service as required. .

5. Perform governor test. 'Service as
required.' ,

.. 6,. Serv~ce as r~y.ired.

1. Adjust band.

2. Determine cause of condition. Service
as required.

3. Determine cause of condition. Replace/
service as, required.

4. Perform air pressure test. .Service front'
servo and/or internal leaks.

5. Perform control pressure test.

6. Serv'ICe or'replaee band o·r~rum.

7. Clean, service or replace valve body.
8. Perform govenior test. Service as

required.

Engine 6ver-sPe~s.~~. 2':~' shift.

. .".... .....~. "'.

f .

-1. Linkage out of adjustment.

2. Improper band or clutch application, or
oil pressure control ~y$tem.

3. Intermediate servo piston seals cut!
leaking. . . .

4. Dirty or sticking valve bOdy.
5. Converter damper/hub brake (AOO).

1. Service' o'r' adju~t ~inkage. Ch$Ck VRV
for 7.3L Diesel, C6 application.

2. Perform ·control pressure test.

3. Replace seals. Check for leaks.

4. Clean, service or replace valve body.
5..F?erform cOnvert~r ,daniper/hub, weld .

'.check. Replace converter if necessary..

ADO Only~ Shift hunting ~4; 4~3.
,

", ,

. ;t-:' ,

,' ..;-,
1. Poor engine performance - EGR

solenoia defective.
2. Manual linkage misadjusted.

1. Tune-up engine - Replace'solenoid.

2. Check and adjust or service as
required. __ ,' '. .. , .

, Rough/shudder ~1 shift at closed throttle
i~ D. ( 0, range for AOD). !

,~ ~.. •... ...: .. ,

,. . .

AOD Only ~'Roughor mushy 4-2 or 3-1
shift. '. . ,. ..'

......
I"

. . ~., .. ~ :

~ ".

1. Incorrect engine idle or performance. 'J

2. Improper linkage adjustment.

3. Improper clutch or band application or
oil pressure control system.

4. Improper governor operation.

5. Dirty or sticking valve body.

t. Incorrect engin~ perf~nilan~.

2. Improper throttle or manual linkage ".
adjustment. .

3. Improper application of intermediate· .
friction and one way clutch.·

4. Dirty or sticking valve· body.: "

1. Tune, and adjust engine idle. .,'... -'

2. Service or adjust linkage. Check VRV
for 7.3L Diesel, ·C6 application.

3. Perform control.pressure' test.

4. Perform govemor test. .service as
required.

5. Clean; service or replace valve body.

1. Tune, adjust engine idle as required'.

·2. service or adj~st linkage.

3. service as required.

4. Clean, service or replace valv~..body~

CD31~2F
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.'.~'. CONDITION

'Tran'smission, .-Automatic~Genei"ai .Service

DIAGNOSIS ~ AUTOMATIC TRANSMISSION

. ".-, ,. -., POSS.IBLE CA~$E RE~OL\rrION

'17-01-28

-No forced doWnshifts.

Engine over-$peeds on 3-2 dowl')sh.ift
(C5). '

. /"" ... :

- . . .. {~.' -'"

Shift eff6'1S' high.

Transmission' overheats.

Transmission clunk or squ~wk during .1-2
~r 2-3 stii~, (AOD). .- ,,"

',~{ '"KiCkdown linkage out- ofa~J~stl)'lent # '

(C6). . ~

2. Damaged intemal kickdown linkage
(C6),

3. Damaged, misadjusted (long) ,:r:v:~Qle
(AOD). ;:. .

4. Improper ciutCh or band application;"or .
oil pressure control system. ~ "

5. Dirty or sticking gov~mor: ._

.6. Dirty,or sticking valve l?Ody:;

~ ~ ~inkage out of adjustment.

2. lotermediate band out of adjustment.: .
3. Improper band or clutch'appiication,'and

'one. way clutch, or oil pressure\control .
system.,~ ;: '.

.. 4. Damaged or worn intermediate ·S~rvo.

5=. Polish~, glazed band or drum...
6. Dirty or sticking valve body.

, 1. Manual shift linkage damaged/:
_, misadjusted., . ;

2~ Inner manual lever nut .loose. "

~.' Man,uallev~r retainer pin dam~ged:'

1. Improper fluid'ievel: .'

.2. Incorrect ~ngine idle, or perJ0rmance.
3. Improper clutch or ~a:nd application, or'

oil pressure control systeW!l. .'

4. Restriction in cooler or lines.
5. Seized converter one-way cl~tc~.

6. Dirty or sticking valve..body.

1. intermediate clutch piston bleed hole
blOCked or not po~itioned ~~ 12 ·otCl~k. ,.

2. Anti-clunk spring not positioned. . ,
'3. ,Converter damper spring brq~e.n.

1. Servi?9' or.adjust linkage.

2. Service internal kickdown linkage.

, 3. Inspect and adjust·TY cable.

4, Perform control pressure test.

5. Perform governor test. Service or
replace governor, clean screen.

6. Clean~ service, or replace valve body.

1. Service or adjust .. linkage. Check .VRV.
for 7.3L Diesel, C6 application. . ,

2. Adjust intermediate band. .'

3. Perform control pressure test service
clutch.

4. Air pressure test check the .
intermediate servo. Service servo and/
or seals.

5. Service o~ replace as required.
6. Clean, service or replace valve body.

1. Check and adjust.or service as
required. "

2. Tight~n nut to'specification.
3. Adjust linkage and: instalLnew pin.

1. Perform fluid levei~check. ' .

2. Tune, or adjust,engine idle.

3. Perform control ~pressure test.

4. Service restriction.
5. Replace one-way clutch.

6. Clean, service or. replace valve. body.

1. Clean piston and install bleed hole at
12 0\clOCk .P'?~itio~:' ' .....

2. Secure anti-clunk spring.
3.- Perform converter damper hub weld

check.

.. ... - ~ - ".'

... ~ .. ~. -:-'" . _.. .

.~ ,

'1:

Transmission leaks.

l ,

". .; i ." ~

1. Case breather vent, '

2~ Leakage ~t gasket, seals,' etc.,

.,":,,:,' •... 1. .Check .the vent, for.' free'·breathing.
Repair as required; ~ ... '~

2. Remove, all traces of lube on expOsed ,.
surfaces of transmission~·.Check the
vent for free breathing. Operate .
transmission at normal temperatures
and perform fluid leakage check.
Service as reqUired. '

Poor vehicle,a~leration.-·

Transmission noisy - valve resonarlce.

~. .. ,

NOTE: Gages m~y aggravate any . ' .'
hydraulic'resOnance. Remove gage and
check for resonance level.

'1. "Poor engine performarice.. ','

2. Torque cOnverter one-~ay, Clutch lOCked
up. "

1. Improper fluid level. ~..
'2. Unkage.out.of·adjustment.· .' .. .: ,:.
3. Improper band or clutch apsilication;or

oil pressur~ control system. ~ ~

4. Cooler lines grounding.. ' ",:'"
S~ Dirty or sticking valve boqy.- .
6. Intemalleakageorpump.Ca~ation.

-',-. -.', ~

.~

, .

1. Check,engine tu~e 'up~ , ',' ~.,. r

2. Replace' torque convert~~. ,'." '.

1. Perform fluid level check.

2. Service or adjust linkag~.

3. Perform cOntrol pressure test.

. 4. Free up cooler IineS:~' . -, .' ~

5. Clean, serviCe or replace valve body.
6. Service as required. "

, CD4577-2F
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17·01·29

CONDITION

Transmission, ,Automatic-General Service

DIAGNOSIS - AUTOMATIC TRANSMISSION

POSSIBLE CAUSE

, 17·01·29

AOD only, harsh 'coasting downshift
clunk.

AOD only, initial engage~ent clu,nk
. (engine warm). .

NOTE: Refer also to, rough initial,",
engagement.' J • '

Vehiqle will not start.*

......

1. Anti-clunk spring not seated
properly.

. '

2. TV cabl,e misadjusted (short).

1. Engine RPM's ~bove specification.

2. TV cable mis~djusted. '~.

3. Worn/damaged/loose.
A. U-joint (front/rear)
B. Slip yoke
C. Rear axle
D. Rear suspension

4. Ex.~~s~~ve transmission end play.'

1. Misadjusted neutral start switch
(C6). ..

2.. ~isadjusted ignition switch.

3. Defective ignition switch.

4. Defect~ve neutral start switch.

1'~ Re-position anti-clunk spring
properly.,

2. Adjust TV cable, ,repair as
required.

1. Adjust engine RPM's to
. specification. :.';

2. Adju~t TV cabl~. " .,.

3. Service as necessary. ., ..

'4. Check ~ra.nsmission eno ,pl~y
according to shop manual .'~~

procedure in Section'17-20.
Replace selective thrust washer if
necessary..

1. Adjust neutral start switch
(C6).

2. Adjust ignition switch.

3. Replace ignition switch.

4. Replace neutral switch.

*For 7~3L Diesel Engines equipped with C6 Transmission, refer to the appropriate portion of Group 28
for additional infonilation.

2. Inspect the drive and dri,v~ngear bearing surface
for scores and check; gear te~th for burrs.

. .
3. Inspect the front pump ~earfor cuts'or nicks', and

Jhe pump bushing for scoring. .

4.. Check .t~e flu~d ~as·s~ges for obstructions.

5.. If any parts are ,'found damaged or worn, replace
the .pump as a.unit., ,M.inor burrs and sco~e.s may be ~

removed with crocus w cloth.

6. On a C6 and AOD transmission, ',check the large
seal ring groove of the pump body for damage.
Check the·,gas~et mating surface of. the pump body

. for damage. . ' ; . . , ,

Reverse~High~ Clutch~C6-Reverse,Clutctl-
AOD '

1. ,ll1spe,ct the drum. band s,urface, the ~us~i,ng, 'ar:"~
thrust surfaces for· scores. Minor' scores may be
removed with crocus cloth.· Badly scored parts
must be replaced.

2.' Inspe,ct the clutch piston, bore ~nd· the piston inner
and .outer bearing. surfaces for scores. Check the
air bleed 'ball valv'e in the clutch piston for free
movement. Check .the orifice to make sure it is not

, piu.gg;ed. "

3. ,. Check the fluid··passages for obstructions. All fluid
"~ passages must be clean and free of obstructions.

4. Inspect the clutch ·plates for wear, scoring, and fit
on the clutch hub serrations. Replace all plates
that are badly scored, worn, or do not fit freely in

, the hub serrations.

5., Inspect the clutch pressure .plate forscore~ on the
~clutch plate bearing. surface. ,'Check th~clut~h

release spring(s) for distortion. .

6. Th~ clutch piston has a check ball si,milar to F.ig.
28. Inspect the check ball for freedom 'of
movement and proper seating.

Forward Clutch
1. Inspect the clutcn cyiinder -thru~f surfac'es, piston

bore, ~nd clutch plate· serrations for scores or
burrs:- Minor scores or burrs may ,be- -removed with
crocus cloth. Replace the clutch cylinder if it is
badly scored or damaged.

2. Check the fluid passage in the clutch cylinder for
obstructions. 'Clean out all fluid passages. Inspect
the clutch piston for scores and replace if
necessary. Inspect the piston check ball· for
freedom of movement and proper seating (Fig. 28).
ADD-Check both check balls in the forward
clutch cylinder ,for freedom 'o'f 'moti'on. ' ,

3. Check the clutch release 'spring (C6 only) for
distortion and ,cracks. Replace the spring' if
distorted or cracked.

4. Inspect the composition clutch plates, steel clutch
plates, and clutch pressure plate for worn or
scored bearing,surfaces. Replace,all p,~rts.'that are
deeply s~ored. ..' ,r. ' ,

5. Check the clutch hub thrust surfaces for scores
and the clutch 'hub splines for 'wear:

6. 'Check the splines on the stator support for wear.
Inspect the bushing in the stator support for
scores. Check the input shaft (C6) for damaged or
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17·01·30 , Transmissi~n, Automatic-General, Service 17·01·30

TRANSMISSION' NOISY'- OTHER THAN VALVE RESONANCE

TEST STEP RESULT ACTION TO TAKE

1 1VERIFY NOISE ',

@. GO to 3.

@. SERVICE, REPLACE
and/or ADJUST linkage
as required.

ADD specified fluid to
bring level between ADD
and FULL marks-with
vehicle at operating
temperature. GO to 4. 'c:2{. DISASSEMB~E, CLEAN

~ ;and SERVICE
transmission', FLUSH
torque converter and '
'c09'er:" .

@~ Normal condition.

@. GO to 2.

@~ GOtoS.,

@...... EXAMINE ~orque
: .converter:and.pump. . .

" SERVICE, or REPLACE'
, as, require'd .. Also'
CHECK for loose'torque

.,converter to flywheel,
housing. bplts .or nuts.

Fluid.
contaminated

Fluid level 16K' ~" GO to 4,
between ADD and '\::Y
FULL marks

Fluid level ~~
"beneath ADD mark~

Noise within
"normal range

Noise not within
,normal range

. Noise stops

J Noise doesn't
stop' '

1-.

-Check linkage for proper adjustment, wear or
damage.

- Check for gear noise to verify'if within normal range.. ' '

'. Perform the Stall·Test as described under Stall Test
.. in the Diagnosis and Tes~ing portion'of this section,

:e, ·Check the ffuid for p'roper level and/or
~ontamina~ion:CD "

4 I STALL TEST

5 I NO'ISE Ct:iECK

3 .1 FLUID CHECK

2:' I LINKAGE CHECK

~ Run 'transmission in all' gears and check for noise.
( ..

','6 I SPE.EDOMETEB GEAR

'Nois'e'doesn't stop in •
any gear. :

~. 'Noise stops in'Low and" •
R only

Noise '~tops in 2.,-HIGH •
and ~ only'

~'GH only •

SERVICE:'front planetary
and/or one..way clutch.

SERVI<?E re~~ pl~netary.

SERVICE both
planetaries.. "

- Remo~e" t~e speedometer gear and check for ~oise. Noise stops

Nois~ doesn't st9P

REPLACE speedometer
gear.

CHECK extension ".. ,
housing bu~tiirig~~seal or
driveshaft. 'SERVICE or
REPLACE as 'required.

.... . .
NOTE: AOD transmission has only on~ gear set., Gear noise requires the replacement of the planetary carrier assembly.
(DFor definition of contamination, refer'to Transmission Fluid Condition Check in the Diagnosis and Testing portion of this

\' ? ,sectjon..,c _, ... • CD4818·2A

• f" "
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-CLUTCH
CYLINDER

CLUTCH
PISTON

:'·D2945·1C

, FIG. 28 Clutch Piston Ball Check

worn splines. Replace shaft if the splines, 'are
excessively worn.

Direct Clutch-AOD ;' .
1. Inspect the clutch cyl'inder thrus't surfaces, piston

, bore, and clutch plate ,splines for scores or burrs: .
Minor scores or bUJrs may be removed with crocus
cloth..Replace "the "clutch cylint;jer if it is badly .
scored or damaged. ~ .

2. Check "the fluid passage' in the clutch cylinder, for
obstructions. Clean out all fluid passages. Inspect
the clutch piston for scores and· _replace if
necessary. Inspect the piston check ball for
'freedom of movement and proper seating (Fig. 28).
Perform the - D.irect Clutch' Piston .Check Ball
Leakage proced~r.e. ,,' . _ '., . "

3. . Check the clutch release springs -and. 'retainer .for
distortion. and cracks. Replace the springs and·
retainer if distorted or crackeQ. ".

'4. . Inspect the f~ictiori clutch plate's, -steel· ,olutch '
plates, and clutch pressure plate for worn or.
scored bearing surfaces. Replace all parts that are
deeply scored or polished.

. 5. Check the cl.utch plates for flatness and fit on the
clutch hub splines. Discard any plate that does not
slide freely on the splines or that is not flat.

6. Check the clutch hub thrust "surfaces 'for 'scores
and the clutch, hub splines .for w~ar. .

7. Check the splines on the direct" drive' shaft for
wear, replace the shaft ,if the splines are
excessively, ~orn.

Direct Clutch Piston .Check -Ball. L.eakage
Procedure :.

Direct clutch piston check ball~lnspect the piston
check ball for freedom of movement. Improper sea~ing

of check ball I will. cause 'leakage. Leakage can be
detect~d' by turning the piston upside down (flat side of
pistpn facing 'you) allowing the check ball to seat in the

. " piston. Pour a small quantity of' solvent over the check
ball. If, solvent drips past ·the check ball, replace: the
piston:: .
'Low-Re,,"e~_se' .C·lutch....:C6 . "
1., Insp~ct the clutch cylinder' piston bore and" clutch

"plate serrations for scores or burrs. Minor scores or
Qurrs may'be removed with crocus cloth. Replace
the case if it ,is badly scored or damaged.

2. Ch~ckthe' fluid passage' in th~ case for
opstructions (Fig. 15). Clean out all fluid passages..
Inspe,ct the cl.~tch piston for scores and replace if
ne~e~sary. .

3.. Check ~ .the piston return spring~' for distortion.
Check t~e piston return spring retainer for ·flatness.

4. Inspect the composition clutch plates, steel clutch
plates and clutch pressure plate for worn or scored
bearing. surfaces. Replace all parts that are deeply
scored. .

p. Check the' clutcb hub splines.

Intermediate Clutch-AOD
1., Inspect' the piston bore in the rear of, the pump

body 'for scores -or burrs. Minor damage can be
,repaired with "a ·crocu,s. cloth.

2. -'Check' an~:t clean all fluid' passag~s in' the' case a,nd
pump' and the· piston. Inspect both lip seals and
replace if, damaged. .' . _
.NOTE;" Upon reassembly the s'mall drilled hole in
the piston must be located toward the top of the
transmiSsion (120'clock 'position). I •

3. Check the Sprir'1gs and spring retainer for damage.
Note' how the retainer is held to the body with tabs.

4. 'Inspect composition clutch 'plates, steel, clutch
plates and pr~ssure plat~. 'Replace ~ny badly worn
or scored parts.

Planetary One-Way' Clutch
'1. Inspect the intermediate outer and inner races 'for

scores or damaged surfac~ are~s where.,. rollers
.contact the races. If the intermediate -one-way
clutch inner race on' the_ AOD transmission is .
damaged, the reverse· clutch ,drum must be
replaced.

2. Inspect the rollers and springs-for excessive wear 1

or damage.
<3. Inspect the 'spring and roller cage' for bent or

, damag"ed spring retainers.
, Planet Carrier and Center Support. (AOD)

1. Inspect the clutch ou~er race, inner race, band
, . surface, pinion gears, bearings, and thrust washer

(Fig.' 29) 'for roughness. ,
2. '/, Inspect. the center support .bushing for roughness'.

-3. Inspect' one way clutch, springs, rollers and'
springs. .

" Converter.and Fluid Cooler
,.~hen i.nterrial wear or'~'damage has occurred in' ttJe

transmission, metal particles, clutch plate material, or
.band material may_have been.carried into the converter
and oil cooler. These contamina.nts are a major cause of
recurring transmission troubles and MUST be removed
from the system before the transmission is put back into
service.', .

Whenever a transmission has been disassembled to
replace, worn or damaged parts or because the, valve
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CENtE:R' ~

SUPPORl

Bl.ACK OXIOI:
COI\ rt I) HI\Cr .

"CAM I YPI::"
CI.UTCH RACE

D2947·2A

FIG. 29 Roiier Type 'Plai;~tary Clutc;h, 'c~rrier a~d Center.Support~AOD .

. 'T76l-7902-C
': , 7 ~ _. .,'

D2878·1C.,'

FIG. 31 End Play Checki.ng Tool Inst~lIed
.' - ,

2. Expand the sleeve' ~ in the turbi'ne spline by
tightening the threaded, inner post~ (Fig. 31), until
th~ tool is securely, IO,9ked into the' spline: .

D2946·1C,

'U'N1VERSAL
CONVERTER

ONE-WAY CLUTCH
'HOLDING TOOL

'. ; ~

The' Tools T76l~7902-C and T77L-7902-R: shown in
Fig. 30 are used to check the converter 'one-way clutch.

. .4,," ..••

En~ Play. Check
:., .-.:>

t. - Insert Tool T80L-7902-A into the converter pump , 3. " Attach a dial ."indicator (with bracketry) TOOL-
. drive hub until itbott,oms (Fig. 31). 420·1:-C·to the tool·(Fig. 32).' Position the ind.icator

FIG. 30 Con~erter One Way Clutch Che.ck To.~I~"·

body sticks from foreign material, the conv~rte-r'-and oil
cooler MUST be cleaned by using the ~otunda torque
Converter Cleaner (model 014-00028) or equivalent. .
Under NO circumstances should an attempt .be made to
clean co~verters by hand agitation with solvent. .

Converter E·nd Play and .One Way Clutch· :"
Check·' .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



'Tr~ns~ission, Autotnatic.....General· Service 17·01·33

DIAL INDICATOR·
WIT;H BRACKETRY \ ... ../
TOOL-4201-C:"~. (,.'

.... :'....
O'S123-1A

. F:IG. 32~ CtleC!<ingSta~~,r and Turbine EI'!~ Play

button on the' cob~erter pump "drive hub,' and 'set
the dial, face at:O (zero).

4. Lift 'the tooL.upward.as far, as it' will 'go and. note the
indicator reading. The indicator reading is the total
~np :pl~y w~i<?h. Jhe . turbine ~nd. stator share.
Replape thec9nverter., unit if th~, tQtal ,end play

. 'excee~s" Jh~ limits. 'End, play :specifications are
: listed ~t the end~~1) ,~he' spe9ific~tions section of this
Section. " "

5. 'Loosen the threaded inner' post to free the tool,
and then rem'ove the tool frQI11 th~ converter.

.Converter One-Way Clutch Check
1. Insert the one way" clutch holding. Tool. T77L

790?-R (Fig. 33), in one of the grooves in th~ stator
thrust washer.

2. Insert the one way clutch torquing Tool,' (T77L
7902-8) in the converter·pump drive hub so as to
enQage the one way clLftc~ i.nner race, (Fig. '33).

3. Attach a torque' wrench to the one. VJay ....clutch
torqu~ng tool. With the one way clutch holding'tool
held. stationary, turn' the. tort~ue wrench
counterclockwise. The converter one. way clutch
should lockup and hold a 14 N· m '(10 ft·lbs) force.

- The converter one way clutch should rotate freely
in a clockwise direction. Try the clutch for lockup
and hold in at least five different locations around
the converter.

4. If the clutch fails to lock up and h'old at 1~, N·m (10
ft-Ib$) torque, replace the converter unit.

Converter Damper/Hub Wel~' Check-AOD
Only

Ref~r ·Fig.' 34.
1. Position the holding fixture Tool T83L-7902-A3 in a

vise· and clamp tight.
2. P·lace·. the converter on top at the holding fixt~re

. alig~ing the pilot hub ,and- 'one stud in' the
appropriate holes.

~3. Splin'e ·'the torque adapter turning Tool T83L,
7902-A1 into the .converter, making sure the·
splines engage the damper assembly.

4. Install the pilot guide Tool T83L-7902-A2 over the
torque adapter turning tool and onto the. impeller
hub.' . .

5. HOLD the converter snug to ·the holding 'fixture '
with one hand when applying torque.

........... '"

FIG.' 33 Checking Converter' 'Orie-Way Clutch
.. ,.':;'

LOCK-UP

FREE
TURNING

SPLINED INTO,
STATOR CLUTCH
. INNER RACE

'HOLDING TOOL,
T77L-7902-R

". '

TORQUING TOOL
T71L-7902-B_OR

T76L-7902-C '
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FIG. 36 Stator to Turbine Interference Check~6 and
P'. AOD" .' .. ., "J' ...

.,.' . . ...... 1

- ~ "

,D~22.'A • ...r
. 'l'"

rotate freely without any ,signs o,f in.terf~r:ence or
',scraping Within: the Q9i'lve.rtet', assembly. ,~:: '

I' ~ ;. ',' :' ~ .' ';:. , , ...••••• " l' . 'i" ':' .

4.. If tnere is;'an .'indication-' ~ of ·scrapin'g, ' ·.the, -.trailing
, .l edges'lof the· stator ·bla~·es, may be, interfering ,with

the·leading-,·edges bl.t,he 'impellerlblades:~.ln ~uch
~ cases, repl~ce·· th.~· converter.'":- ," ':,'-. ~ .. '. d'" "

Stator to Turbine ,Interference 'Check---C6
and AOD 'Conver~ers.

• /I '" • ~ ~,... • •

" D4820·~A

CONVERTER

FIG:' '34:" Conv~rter Damp~r/Hub Weld Check~AOD
, ",. " , , ' '.1, '.' •

D4821-1A

FIG. 35 Stator to Impeller Interference Check.;

• .." -p. ,.

1. Position the converter:.'on· the bench front sid~, "',
down. ",

..:-- .t

6. Turn the shaft clockwise and counter~iockwise 2. Install a'front'pli~p a~sembly to engage the mating'
applying approximately 67 N· m (50 ft-Ibs)· torque splines of. 'th~ -stalor support an~ stator, and pump
with a 3/4 inch drive· socket a~d torque ·w~enct'l. '. drive 'gear I~gsi~! ''':,- I '

7. The shaft s~ould'not turn more than tWo dci;grees: -- , 3. Install the-inputshaf( ~~gaging the, splines with th~ ,
8. If there is a'grinding noise and/or if the shaft turns turbine, hub (Fig.' 36)': :. '> . ..' .. , ..

more than two degrees, the converter damper .' ':.~\ ", .'~,.",~ 'l:"~.~ " ,',. '; .' ' ... ~ ,',

assembly, ,welds, rivets, or reaction hub are 4. Hold,the pump statiorla'ry and att,ernpt to rotate the ~~:

broken. Replace the. torque, converter." turbine with' th~ ~:in'put shaft The. turbineshoLiI~" '
, " , , ' " rotate freely in Doth,directio'ns without any signs of

Stator to Impeller Interference-Check'.. interference' or_scr~ping noise.,' '" ,-
,1. ' Positioh <th~ front .punip'assembly'on a b'enqttwith ~

the spline~nd'of the stator shaft poi~ing 'up,'(Fig. 5. If interference exists~, fhe' stator" front thrust washer, .
35). .' ' " ~ ;" may,be worn, 'allowing the stator to hit ,the -turbine.

2. Mounta converter on the pump with the splines on In ~such_cases, th~converter must be 'replaced.
the 'one-way',clutch inner race enga:gj~g the mating .' ' "
splirJ~so,'f the' stator support. The con.verte"r,f:llJb will Check the conv~rter crankshaft pilot for nicks or ~,'o

- damaged surfaces that could cause interfer.ence"
tnert .engage .the pump driye gear. when installing' the 'converter into the crankshaft.,

3. Hold the pump stationary and 'try to rotate the Check the .converter front ,pump drive' hub for nicks, '.
converter counterclockwise. The converter should or sharp ,edges that·would damage the pump seaL,'
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Inspect the case bushing for scores. ,Check- all
parking linkage parts for wear or damage.

If a transmission cas~ thread i~ _damaged~,servic'e kits
may be purchased' from local jobbers. :T0' 'repair a
damaged thread, the following procedures should. be
carefully followe~: . . , . '

1! .Dr-ill outth'~' damaged threa~~ using the 'same drill
,size as the· thread outside diameter. For
example, use a 0/16 inch driU for_a 5/16-18 thread. ':

.' ,

2..' Select the, prope'r special tap and tap the drilled
'. hole. The tap is marked for the size of the thread

being repaired. Thus, the special tap marked
5/16'-18'will not cut the-same thread as ..a standard
5/16'-18 tap. The tap cuts a thread large enoug'~ to '
accommodate the insert, and after the' insert is
installed, the original thread size '(5/16-18)' is
restored. '

3. Select the proper' coH inse~ing tool. These tools
,'are marked yvith -the tl1r~a9 '$ize -being re'paired.,
Plac~ the insert on the tool ,and ac;jjust the .sleeve

,.to the leng'th of the insert being used. Press ~he

insert 'against the face of.the tapped hate. Turn the
tool clockwise and wind ,the 'insert into the hole
until the insert is 112 turn "below the face.

': '. 4,. ' yvorking through the ins,ert, bend the insert tang
straight up and down until it breaks off at the notch.

5. Improperly installed inserts can ge remov~d with
the extractor tool. Place' the' extractor tool in the
lnsert with the blade resting against the top coil
114 .to 112 turn away from the end of the coil. Tap
the tool sharply with a hammer until the blade cuts

: ~ into the ins~rt. ,Exert' downward ' pr~.ssure· on 'the
tool and turn counterclockwise until the insert is
re'moved. .

Pinion Carriers
C6 and AOO

',Individual parts of th~ .pla~,et carriers are ,·not
serviceable. ; " , ;

1. Check the p,ins and shaft~ in the planet, ~ssemblies
for loose fit andlor completedisengage'ment., Use
a new planet assembly if either condition exists.
Before 'installing a 'planet assembly, ,·the ~haft

',retaining pin~ should ,be: ,checked for ~dequate

staking. ,If, necessary,: rest~ke. the. 'pins before,
installation. When restaking, the retaining I pins
must not be driven into the,:;carrier any further ,than
1-.01 mm (0~040 'inch) below the surface -of the
carrier.

2.· Inspect the pinion gears for damaged or
excessively worn teeth.

3. Check for fr~e rotation of the pinion gears. .

Stator Support. . .'
( .

C6 and AO'O '.
, .

1. Inspect the stator:, support splines for burrs and
wear.'

2. . Check the oil .ring grooves in the stator support ·for
nicks, burrs or damaged edges. ,.. '

3. Check the' front and rear bushings" of the stator
support for we~r. or scoring. ,_..'.

Case
Inspect the: case for cracks and, stripped threads.

Inspect the gasket surfaces and'mating surfaces for
burrs. Check the v'ant' for obstructions, and 'check all , .
fluid passages' for obstructions and leakage (Figs. 1·5
;and 16). '

" ~.

! .

, ,

" , '.

1'1' •

:".. '.
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Transmission, Automatic--Gen~ral Service

SPECIFICATIONS

VACUUM DIAPHRAGM ASSEMBLY,SPECIFICATION ,''-

Throttle Valve Rod #

Transmission Diaphragm Diaphragm. ..
"

-.Part No.,
Type Type Part No. Identificatio,n , ", (7A~80) length Identific~tion

" -:, HAD 07AP-7A337-AA Part No. Stamped, C4AP~A ' 1.677-1.667 ,No Color

SAD D70P-7A377-BA 1 Green Stripe D1AP-BA ~ 1.727-1'.717 Purple paub
D3AP-DA 1.611-;1.601 Yellow Daub,

,C6 SAD D4TP-7A377-BA 1 Black Stripe D3AP~EA': " ' 1.644-1 :63'4 Blue Daub
- . SAD '. D5AP-7A377-AA '1 Purple Stripe D3AP-FA . 1.660-1.650 , ' 'Green Daub

D3AP-GA ' 1.710-1.700 White Daub .'
D8AP-AA 1:694-1.684 Brown Daub

# Selective fit rods :
"SAD ~ Singl,e Area Diaphragm
HAD ~ High~ltitude r~iaphragm

,'AUTOMATIC TRANSMISSION REFILL CAPACITY - C6 AND AOD AUTOMATIC TRANSMISSION

CD2948·2F

Vehicle' : ~ " Transmission:
Type, ' Engine

Approximate Refill Capacity(D

U.S. Imperial Liters
'Quarts ' Quarts

E-150 -:- E-250 -;-"E-350

F-150~: F-250'- F-350 '
'(4x2)

F-150 -'F-250 ~ F~350 ..
(4)<4) --

Bronco
(4x4)

. E-150 - E-250
F-150'- F-250

(4x2) (4x4)
Bronco (4x4)

C6@

C6@ ',~

,C6@

C6@

AOD@

4.9L (300 CID) 1-6
5.0L (302 CID) V-8 .
,5.8L (351: CID) V-8
7.5L (460 CID) V-8
7.3L Diesel

4.9L (300 CID) 1-6
5.0L (302 CID) V-8
5.8L (351 CID) V-8

. 7.5L (460 CID) V-8'
7.3L Diesel

,4.9L (300 CID) 1-6,
" 5.0L (302 CID) V:8

,.' 5.8L (351 CID) V-8
7.5L (460 CID)V-8
7.3L Diesel

4.9L (300 CID) 1-6
5.0L (302 CID) V-8
5.8L (351 CID) V-8 ,

5.0L (302 CID) V-8
4.9L (300 CID) 1-6

11-3/4

11-3/4

13-1/2

12.3

9.4

9.4

,10.8 7 .,

10.8

10.2

11.2

11.2

,12.1

12.7

11.6

G)Approximate dry capacity, includes cooler and lines., Fluid level indicator should be used to determine actual fluid requirements and fluid specifications.
Ch.eck level at normal operating temperature. DO NOT OVERFILL. '

If it is necessary'to add or replace fluids, use only fluids which have been certified by the supplier as meeting one of the Ford Motor Company specifications
shown below: .'

®Use Motocra'ft MERCON~ Multi-Purpose Transmission Fluid XT-2-QDX or DDX E4AZ-19582-B (ESP-M2C166-H). CD2928·2L
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TORQUE-CONVERTER END-PLAY

Transmission, Automatic-General Service 17·01·37

, ConverterEI\d-Play
Tranamllllon New or Rebuilt Converter Used ConverterMOdel

mm Inch " mm Inch

C6 0.533 Max. 0.021 Max. 1.01 Max. 0.040 Max.

'AOO (Automatic Overdrive) 0.584 Max. 0.023 Max. 1.25 Max. _ 0.050 Max.

STALL SPEED SPECIFICATIONS
CD2950-2D

Engine Transmission ," Converter Stall Speed

Vehicle Application ~Disp. Type Size Min. Max.. ,

F150i250/350
"

·E150/250/350 4.9L, C6 12" - , 1610 : 1870
Bronco

F150/250
E150/250 ' . 5.0L C6 12" 2090 2450
Bronco "

F150/250/350
E15012501350 ,. 5.8L ' C6 12" 2310 2620
Bronco " .'\

F-250/350
7~3L C6 .12" . 1700 1960 '

: E-259/350 -,

F-250/350 ' "7.5L C6 12" 2050 2360
E-250/350

E-Series 4.9L EFt. AOO 12" 2042 2351

F-Series 4.9LEFI AOO 12" 2042 235'1.. . ,

F-Series/Bronco (4x2, '4x4)
, . .,

5.0L EF,I AOO 12" 2092, 2443, .

E-Series 5.0L EFI AOD 12" 2092 2443

CD4824-:2G
..... I

SPECIAL SERVICE· TOOLS'

SPECIAL SERVICE TOOLS
~

·Tool Number DesCription ,"
,Tool~201-e ; Dial IQdicator with. Bra.cketry

·Tool-7000-00· ' Rub~r Tip Fot Air .Nozzle

Tool-7DOO-OE
.-

" Air Nozzle Assembly

T82L-7006-A Air PresSure Check Plate

. :.T82P-7006-C Cap Screws for Air f?ressure Check Plate

T76L~7902-C .Converter Clutch Torquing Tool

mL-7902-R ' Converter Clutch Holding ,Tool

T77L-7902-8 Converter Clutch Torquing Tool

T80L-7902-A' Torque Converter End Play Checking Tool

T83L-7902-A Converter Checking Tool Kit

T83L-7902-A1 ' Torque Adapter Turning Tool
..

T83L-7902-A2 Pilot Guide

T83L-7902-A3 . Holding Fixture

TBOL·n030-B Servo Piston Remover

T83T·7B200·AH VRV (Vacuum Regulator Valve) Adjustment
Gage Block - C6" -

. ROTUNDA eQUIPMENT"

Model . ' Description

014-00028 Torque Converter Cleaner

021-00054 Torque Converter Le~ Tester

01+00737 Automatic Transmission Tester

021-00014 VaCuum Tester

059-00008 Vacuum and Pressure Tester

CD4825-1E
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17·02~1 . Shift Control Linkage 17·02·1

S·ECTION 17..02 Shift ·Control Linkage

ADJUSTMENTS ~

Automatic' Transmission Manual Linkage ,
Adjustments ~ ....• 17-02-1

Neutral Start Switch Adjustment-C6 ' 17-02-1
DESCRII?TION AND· OPERATION 17-02-1
DIAGNOSIS,_AND TESTING 17-02-1
REMOVAL AND INSTALLATION '

Manual Shift Linkage Grommet .......•.•.. 17-02-2

SUBJECf.·.· PAGE SUBJECT '" PA.GE'

REMOVAL AND INSTALLATION (Cont'd) .' .
Neutral Start Switch-AOD and E40D '.. 'Ii •••• 17-02-4
Neutral Start Switch-C6 .......•.......... 17-02-2

SPECIAL SERVICE TOOLS ............•••... 17-02-9
SPECIFICATIONS ..•.•.•....•....•.. ,.....•... '~. J7-02-9
VEHICLE .APPLICATION ~ ~ 17-02-1

, ,

VEHICLE APPLICATION
Bronco, E-150-E-350, F-150~F-350 (4x2) (4x4), and
F-Super Duty. Chassis 'Cab and Motor .Home Chassis,
Vehicles· Equipped with Automatic Transmissions.

. ~, .,.

DESCRIPTION. AND OPERATION,
. ~. .~ .

The transmissior:l shift control linkage trans.fers the
selected transmission operating mode from the selector
lever to the transmission. The indicated transmission
position on·the·steering·column.is transferred to a shift
lever 'on the bo.ttom'of the steerin.g column. The shiftrod
transfers this position thro.ugh the bell crank assembly .
to' the control.. rod. The control rod transfers the
indicated position to the transmission assembly.

For information on the steering column, refer to
Section 13-06, S~eering Column-Shift Rod within Tube.

DIAGNOSIS AND TESTING
Refer to Section 17-01, Tr'ansmission~Automatic

General Service for diagnosis and testing procedures
and Section 17-09, Transmissibn----Automatic E400.

ADJUSTMENTS. .. .- ,. .

Perform tH~ transmission control; linkage adjustments
in the order in wnich they appear in this Sa,ction of the
manual. Before the .linkage iso.adjusted, the shift lever
indicator flag must be checked as detailed in Section
13-06, Steering Column Shift Rod within T~be and
Sectio'n . 13-07, Steering Column-Stripped Chassis
Models. Be sure the engine idle speed and anti-stall
dashpot are properly adjusted Refer to the Engine/
Emissions Diagnosis Manual for the procedure.

Automatic Transmission Manual Linkage
Adjustments
1. With the engine stopped and the parking brake

applied, place the transmission .selector lever at
the steering column in the D (DRIVE position) for
C6 applications and in the@ (OVERDRIVE

,position) for AOO and E40D applications, and hold
against the D or @ stop by applying an eight pound
weight to the selector lever knob.

2. Loosen the shift rod. adjusting nut at point A (Figs.
1-7). -

3. Shift the manual lever at the transmission into the
D (DRIVE) ·po.sition for C6 or @ (OVERDRIVE)

.' . ~

pdsit;on for AOD and E40D, by moving the .I~ver all
the ~~y rearward, then. fo.rward two..~etE~nts. ~

4. With· the· selector. lever and transmission manual
lever in,·the 0 or. @ position, tighten the nut at point '
A to ·17-24 N·m (12-1~ ft-Ibs) torque .(Fig~~··l77).

Use care to prevent motion between .the .~tud and
rod.' .

5.. Rem'oy~ the .eight pound ·wejg~~ from th~ ,ste~~ing
column selector lever .knob. "'. .: - , "

,6~ .Operate the& shift lever in all positions to make
.certain that the manual lever at the transmission is
in full detent in 'a,1I gear ranges. 'Re-adjus~ .the
.Iin.kage if ~equ~red.

7. . On F-150~F-250":""'F-3,50, F-Super Duty 'Chassis
Cab, Motor Home 'Chassis 'and Bronco, recheck, for
corr.ect opera'lioo; of the. :automatic 'transmission
selector indicator .(PRND21) or (PRN@D1 )'..Refer
'to Section 13-06, Steering Column-Shift .Rod 'within
Tube. .

~

Under no circumst~~ceswill it be permissible
to adjust linkage in any.. position 4 other ·than the.'
,0 pos,itlon f~r ~6 appl~cations and @ po~iti~n
for ~.OD and .E40D a'pplications. ' ..... :. ~.

Neu~ral ~tart' Switch ~djus~ine'nt-C6

1~ Apply the patki,iig' brak·e.

2. Witli the automatic .transmissidn linkage .properly
adjusted', loosen th~ two switch attaching bolts
(Fig. 8).

J' . '.' .
3. Place toe transmission selector lever in neutral.

Rotate the switch and insert the gauge pin (No. 43
drill shank 'end) into the gauge. pin holes of .the
switch. The gauge pin has to' be inserted a' full
12.303mm (31/64 inch) intb the three hole of the
switch (Fig. 8). .

• • 0

4. Tighten the two neutral start switch·attaching :bolts
to ~.2-8.5 N· m (55~75 in-Ibs)~ Remove the gauge
pin. from "the switch. ' '. '. .

5. Check the operation of the· switch. The' back-~p
-lamps should come on when the transmission is in
reverse. T~e. vehicle should start only' with the
transmission lever in PARK or NEUTRAL.
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17-02-2 ~hift Cont'rol Linkage 17-02-2

BOLT
605919

BELLCRANK
ASSEMBLY
7C324

SHIFT ARM
7346

ADJUSTMENT BAR

'''IDICATOR FLAG

---N~f=~,t(~ l· I

f7 ':'~ NU,T'
. '~620468

I' 1 " '\' 27-40 N.m
'U' ~ (20-30 FT.lBl

LEVER . "-
1C323 SIDE RAIL

LEVER
CONTROL ROD 'Ll' = LUBRICATE ROD END WITH·

7A024 MULTI-PURPOSE LONG-LIFE
LUBRICANT.. CIAZ-19590-B
(ESA-MIC75-B) OR EQUIVALENT

VIEWY

GEAR SHIFT
. ROD-7340

SIDERAIL '

SELECTOR
LEVER
7202

STEERING'
/4---- COLUMN

ASSEMBLY

ROD SHALL
EXTEND'
5.1mm

, (0.20 INCH)
MINIMUM

ROD CONNECTION TO LEVER r,

. (TYPICAL 3 PLACES)

, GEAR
SHIFT
ROD--....JI\.·~

7340

VlEWZ

~VlEW 07878-28

FIG. 1 C6 Automatic: Transmission~Shift Linkage Adjustment-F-150-F~350,Bronco

REMOVAL AND INSTALLATION

Manual Shift l-ir1kage Gromm,et

'Th~ 8utom@tic transmis~ionlinkage systems m'ake
use of a polyurethane plastic grommet to connect the
various rods, levers and adjusting stud. Whenever ~ rod
is disconnected from agrornmet type con~~ctor, the old
grommet must be removed 'and, a new one Installed.
Ren,pve and in,stall the grommet as follows:

.... ... '"

1. Place the lower" jaw of the Shift Linkage Insulation
Tool, T67p...7341-A or equivalent between the lever
and the rod·(Fig. 9). For areas with limited space,
use 'Shift Linkage Grommet ~emover, T84P
7341-'A or eq~ivalent for removal of the 'grommet
(Fig~ 10). Position the stop pin ag~inst the' end of
the control rod (Fig. 9) and force the rod out of the
grommet. Remove the grommet .from the lever.by
cutting off the large shoulder with a sharp knife.
The grommet. must be removed from the lever
and a new one installed: each, time the rod is
disconnected. '., .' .

2~ . Adjust the stop pin to 12.70mm (1/2 inch) and coat
the outside of 'the grommet with Long-Life
Lubricant, .C1 AZ-19590...BA (ESA-M1 C75-B) or
equivalent. Place a new grommet 9n the stop pin

'and force it into the lever hole. Turn the grommet
several times to be sure it is properly seated.

3. Readjust the stop pin to the height shown in Fig. 9.
The pin height is determined by the length of the·
rod end which is to be installed into the grommet. If
the pin height is' not adjusted,the rod may be
push~d toq, far through '·the grommet causing
darnaQe.. to the grommet retaining lip. .

NOTE: ¢oaf ends ·of rods with Steering Linkage Lube,
D4AZ-19590..A, .or equi\'>alent before installing' in new
grommet. '. .

4. With the pin height ·properly adjusted,. position the
rod on the tool and force lhe rod into the grommet
until the groove in the rod seats on the inner
retaining lip of the grommet. For areas with ,limited
space, use Shift Linkage Grommet· Replacer,
T84p ... 7341-8 or equivalent, for grommet.
inst~lIation (Fig. 10). .

Neutral Start ',Switch-C6

Removal
1. Remove the downshift linkage rod return spring at

the low-reverse servo cover.

2. Apply penetrating oil, Rust Penetrant and Inhibitor,
D7AZ..19A501-A (ESR-M99C56-A) or equivalent to .
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17·02·3

)'
.f

LEVER
CONTROL

ROO
7A024

STEERING
COLUMN
ASSEMBLY
7200

Shift Control l-inkage

NUT-33773
68-81 N-m

(50-60 FT-LB)

8ELLCRANK
ASSEMBLY

7C324

VIEWY

17·02·3

BOLT
383961

BOLT.
IV~~-~-383961

04716-20

FIG. 2 C6 Automatic Transmission-Shift Linkage Adjustment-E-15O-E-350

INDICATOR
FLAG

ADJUSTMENT
BAR

VIEW A

SELECTOR·
LEVER
7202

SHIFT LEVER
ASSEMBLY
7346

BOLT
605919

VIEWB

LUBRICATION AT ASSEMBLY WITH MULTI-PURPOSE LONG-LIFE
...LUBRICANT C1AZ·19590·B (~SA-M1C75-B)OR EQUIVAlENr '

D4i17-2E

FIG. 3 Shift Linkage-Automatic Overdrive Tra~smiss~9n (AOD)-F~·i5~t:=-250 (4x2):
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17-02-4 Shift Control Linkage 17-02~4

BOLT
VIEW X , 383961

LEVER '!

7C232

BOLT"
383961

VIEW'Z

VIEWW. ,.

BRACKET
7C431

VIEW Z

MAIN VIEW

~ STEER'NG COLUMN
L.-----ASSEMBLY

SHIFT
ROD
7340

" '.'

FIG. 4 Shift Linkage Automatic Overdrive Transmission (AOD)-E-150~E-250

. the outer lever attaching nut to prevent breaking
the inner lever shaft. Remove the transmission
downshift outer lever attaching nut and .Iever.

3. Remove the two neutral start switch retaining bolts
(Fig. 8).

4~ Disconnect the two multiple wire connectors.
5. Remove the' switch from the transmission..

Installation
. 1. Install the switch on the'· transmission. Install the

two retaining bolts.
2. With the transmission manual lever in neutral~

check the location of the switch with the gauge pin.
Install gauge pin (No. 43 drill) into the three gauge
pin holes (Fig. 8).

3. Tighten the' switch attaching bolts to 6.3-8.4 N· m
(55-75 in-Ibs). Remove the gauge .pin. .

4. Install the outer downshift lever and retaining .nut,
and tighten the nut. Install .the downshift Ii'nkage
rod return spring between the lever and retaining

'clip on the fow-reverse servo. cover. .

5. Co'nnect the wire multiple connectors. the:' red
connector has to 'beinserted into the ,red
connector and the blue connector inserted into the

.., blue connector. Check the operation of the switch
inst~lIed ..The back up lamps should operate' only
with the transmis~ion selector lever in REVERSE·.
The vehicle should start only with' the transmission.
selector lever in PARK and NEUTRAL.·

Neu~ral Start Switch-AOD and E40D
For neutral start switch removal and installation

procedures, . refer to Section 17-20, Trans~ission
Aut 0 mat i c . 0 v e r d r i v e and Sec t ion ' 1'7·- 0 9 ,
Transmission-Automatic. E40p.
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17-02-5 Shift Control ~inkage 1-7-02-5

) ~ .

BELL CRANK
ASSEMBLY

1C324

'Ll'

BRACKET'
1C431

LEVER
.- CONTROL

ROD·,
7A024 ,

, : 'Ll' = LUBRICATE ROD END WITH"
'MULTI-PURPOSE LONG-LIFE ~"-
'LUBRICANT, CIAZ-:19590-B,
ESA-MIG75-B 'qR, EQUIVAL~NT .:

VIEW X

.,!.,,,,,, .

I -.

SELECTOR
LEVER
, 1202

SHIFT", .
ARM
7346

MAIN ,VIEW 07879-28

FIG. ~ E401;> ~u~9.matiC? T~~nsr:nission-:-~hift, Linkage ~djustm~nt--:F-1.~O:-F~~50, BronC?~· ,_. '

; -

.~ . :.

I'
.. f ~ .

.... 'T

........IM· ..

,.......

I. ~ ....1·! '.
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1.7-02-6 Shift'·Control ,Linkage 17-02-6

POINT 'A' MAIN VIEW

VEWW BOLT
57723

27-40 N·m
BRACKET' (2().30 FT-LB)

7C431 . J'..--BELL~AANK
ASSEMBLY

", 7<:324 ..
"

. L1 .= Ll.iBRICATE WITH MULTI-PURPOSE LONG-LIFE':
LUBRICANT, 'CIAZ-19590-B (ESA-M1C75-B) OR '
EQUIVALENT'

VIEW V

VlEWW,

D7880-28

FIG. .6' E40D A~torj1atic Transmission-Shift' Link~.ge Adjustment-E-15~E-3~O

. ,
I'

., .'

" .'
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17-02-7 Shift Contral.--Linkage 1'7-02-.7'

'oj.

07881·28

View z

ROD CONNECTION TO LEVER
. ('tYPICAL 3 ~CES)

St:tIFT ROD
7340 OR 7A024

. in.·
.~

~O~SHALL~.h-'
~, EXTEND

. -.20 INCH ,
MINIMUM

BELLCRANK
7C324 .

- SHIFT
- ROD

7340

,_.....

VIEWY

.---~- -FRAME

SHIFT
ROD
7340

LEVER
7C323

FIG. 7 E40D Automatic Transmission-Shift Link~ge.. Adjustmen~-F-Super Duty Motor Home Chassis

D4823·18

NEUTRAL
-START SWITCH

0'-

THREE HOLES

12.30mm
(31/64 INCH)

, i.

FIG. 8 Neutral Start Switch---e6
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GROMMET INSTALLATION

r 3/16/1-1/4/1

~:a---""""--

~_.. STOP PIN

17·02·8

ROD---,~Ir

If"
.GROMME~ TOOL

l _ T67P-7341.;A

I I ....=( ::::i::;:;..,..

- STOP PIN

Shift. Control Linkage

ROD INSTALLATION

LEVER

SHIFT .INSULATOR'""~~~:I
/TOOl T67P-7341-A

ROD REMOVAL

- GROMMET

17·02·8

FIG. g- Removing or Installing Shift Linkage Grommet,
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17-02';'9 Shift Control.' Linkage 17-02-9

CD2933-1Q

Description

Neutral Start Switch to Case

TORQUE u,.rrs

Number
..

Description
T67P-7341-A· .. Shift'Unk~ge'lnsulation Tool

T74P-n247~A Neutral Start Switqh Socket Tool

T84P·7341-A .. Shift Unkage Grommet. Remover

T84P-7341-B Shift Unkage Grommet Replacer
..-

SPECIAL SERVICE TOOLS

SPECIAL SER'VICE TOOLS.

SPECIFICATIONS -

FIG. 10 Removing qr Installing Shift Linkage Grommet
(Limited Sp~ce Situations)
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. Transmission-Automatic E40D 17·09·1

SECTION 17-09 Transmission-Autornati,c E40D

ASSEMBLY OF SUBASSEMBLIES ..<·~ 17-09-140
CLEANiNG AND INSPEC.TION'· '... , ;'. :~

, Case : "~ ..•..•.~..•..•••• : '.';' 17-09-144
Converter and Oil Cooler '.• '•.. 17-09-144
Forward, Direct, Intermediate, Overdrive, .

'Coast and Reverse Clutches 17-09-144
Oil Cooler Tube Leakage ·.17~09-145

. One-Way Clutches .. .:' ' '.. '•. '. ·17-09-144
Output Shaft , ;. it •••••••••••' ••'. 17-09-144
PI~net Assemblies ' ' ~. 17-09-144
Thrust Bearings ~ ~: : .. ~7~09-144
Transmission ~ 17-09-143
Transmission Fluid Drain and Refill 17-09-145
Valve'Bo'dies ' ' ~ 17-09-143

CONDITION/CAUSE
Electrical Diagnosis '17-09-33 :

DE~CRIPTION" ,.' ,.
E40D Automatic Transmission 17-09-2

DIAGNOSIS AND TESTING '..
Automatic Transmission-Fluid Checking ';"

and Adding::Proced~re ' , ,.. 17-09-8
Fuel Injection Pum'p 'Lever'(FIPL) Sensor 17;'09-20
~eneral Diagnosis and'Testing , :.:~ 17-09-8

DISASSEMBLY AND ASSEMBLY ,
Center S'upport , ~\ .. ~ .• ~.~ ~ .. 17-09-122
Coast·Clutch CY~inder.·Asse~~ly.;'.. ~'.'.~. ;,. ,17-09-108 .
Exte'nsion Ho~sing .. ~ ..... it: •••••"•• ~, • • : ~':. : ·17-0~-14.0

Forwar~ Clutch Assembly .•.•............•...., 17-~.9-129
Forward Hub an~Ring Gear .........•..... 11'';09-122

DISASSEMBL.y' AND A$SEMB'LY (Cant"d.) ,
Fo.rward Planet 'Assembly, ' ~, ..>..~ 17~Q9-1'34
Input Shell ~ ' ' '.. ~ ". ~'~' .'. ~17-0.9-135.
InterrTu!diate Brake Drum' •. '.........• ~ . ~.'. '17-09';'124
Intermediate/Overdrive Cylinder .r •

. Assembly ..:.' ' ". ~',.. '.. :.·..~17-09-118
Overdrive Ring Gear And Center Shaft,.~·: ',., .i-

Assembly; ~ ..•..' ' ,;.: . " .. 17~09-113

PU.mp .: ' ' ~ .. ~ ~ ..' .' ' 17-.09-104
Reverse Clutch ·Piston ........••. ~ ~.: .. '17-09-139
Reverse, One-Way Clutch '.........•., ~ '.• -. :17~09-137
~everse' Planet Assembly '. 17-09-136.
Selectiv, ~nap Rings: · · · .. · · · · · .,. ,.t· • ... 17-(l~-1~~
Specification: •...................•...... 17-09-128
Stack Up 'ClearanceSpecification: ::. ,.' ~.~ '.. 17-09-133
Subassemblies'; .• '••....... '..•' ~:'.' •.. 17-09-104

IN VEHICLE SERVICE ~ , ,"
Extension Housing Gasket ;". ~ '. ~" '. ·1-7.~()9-53 .
Manuai. Lever Seal '~ '.' .. ' : '. ~ .; ;.;: ." .. '.·17;';09-64 .
Parking Mechanism '.. 17-09-54·

'. Valve Body and Intermediate Band Servo 17-09-55
REMOVAL AND 'INSTA'LLATION ,

Transmission . .' ~ ' 17·09~44

SPECIAL SERVICE TOOLS ~' •........ 17-09~'147

SPECIFICATIONS .
.Fluid Capacity ' ' .; ~. 17~09-147

'Installation of Cooling Lines 17-09-146
.Installation of Transmission 17-09-146

VEHICLE APPLICATION .... '•.•.. ~ .. ,.•.•..... 17-09~1·

SUBJECT , PAGE SUBJECT ...

.... i i '

',: ~. "

...
·PAGE.:

VEHICLE c APPLICATION
E-15'0-E-250~ under 8500 Ib' GVW 'E-250-E~350
over e500 Ib GVW Except 4.9L, F-~ 50---F-250 under

,8500 Ib GVW, F-250-F-350 over 8500 IbGVW
Except 4.9L, ~nd F-Super Duty Se~ies Vehicles.
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17·09·2 Transmission-Automatic E40D . 17·09·2

DESCRIPTION
. ,.........

E40DAutomatic Transmission
Tt1~ ~40Q .Transm.ission is a fully ,automatic,
electronically controlled, four-speed unit ,with a t~ree ,
element' locking torque converter. The main
operating component~ of the E400 transmission" '.
include a converter cl~tch, sbt multiple-disc. frietion
clutches, one band, two" sprag one-way 'clu~ctJes

,'. and:a·, roller one-way clutch which provi,~e for the
,desired func~ion of three plane~ary.. gear .set~~:. '.
Transmissio'n gear selection in the' @ range 'and
converter clutch operation is controlled by the EEC
IV control system. Operating conditions ·are relayed
to EEC-IV by various sensors throughout· ·the

. vehicle. The EEC-IV compares these conditions
: with electronically stored parameters and logically

determines the 'state that the transmission should
operate at. .

Int.be.@ r~nge,automatic QP~ration .of all' four gears
is possible. The Overdrive Cancel Switch, 'located
on the vehicle's' dashboard, disables overdrive
operation and enables automatic operatior'l'through
theJirst three gears.
Manual gear selection is·~avaiiabie. in the 1 and·~2
range. Se'cond gear is' commanded when the gear,
selector isIn th~ 2 range and when downshifted into
the 1 range at speeds -above approximately 56
Km/h (35 mph) (for diesel 48 Kmlh (30 mph). First
'gear ,is 'commanded in the 1 range at startups and
-·when dOwnshifted into 1 range below approximately
",56-Km/h(35 mph) (for diesel 48 Km/h'-(30 mph)...
NOTE: Any.reference to Intermediate Brake O'rum:

.and Oirect Clutch Cylinder are one and the' same.

. .. • * . ~

. Transmission. Identification Tag ..
L()cated on '.the LH side to Jhe rear: of, the manual'
lever p,ositionsensor. " . . . -,'. . ": ~ ,:' .

SERIAL

BUILD DATE
(YEAR,-MONTH
,. ~.ND qAY)

2110 00001057.J

OOOO:1.0~7
PRA-E ,', " BO-9K15

11111111111111111111111111111'1111

ASSEMBLY PART
NUMBER PREFIX

.. , AND SUFFIX

TRANSMISSION
. ,.MODEL

: ~. .' .." .~'... '

BUILD DATE CODES
. :-:.~ .'.

YEAR CODE

.' ,~~ ,'.,: '.I ...

MONTH CODE

19881-8 .. "
19897-9

,,' 1990 -'0
1991 ~ 1 ..
1992 - 2

. '1993 ~ 3 .
1994 - 4
1995 - 5
1996 - 6
1997 -:- 7

JAN. -,A'; .
FEB. -B,
MAR.--:'C
APR.'-:"'O
MAY. -E
JUN. -F
JUL -G
AUG.-H
SEP. -J
OCT. ~ K'
NOV.. -L
OEC.~M D9250·1B
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'E40D EXPLODED' VIEW LEGEND" . ~
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CD9252-28

-1~' to: J.

7B437
N805310-S101
N80531,1-S101 ..

97.. 70034
98. 70028 ' ~.'

99." 7E221

95.
96:

96A.

51. 7A548-JA'
52. 7A548-EA
53. 7G419
54. 7N519
55. -. 7B070-EA -
56. N804949-S
57. 7B442-CA
58. 7B164-CA

. 59. 7B437-CA
.,,60. N804950-S

N804951-S
, ", N804952-S

61. 7670'_
.. 61 A. 377300-5' _
. 62. 377155~S

63. '.' N806284-S
*64. 7G389
*65. 7G381
~66. 7G388

67. ' - 7G400
68. ·7E03t',

....:.. # .7L676:
#,.... 7D008-CA
# 7A238-CA
it 7A242-CA
# .7D037-BA
# 380225-S
#. 7E486

69. 7G128
70. 7653
71. 7G382

'72. " 7G375

. SEAL - INNER
SEAL- OUTER
PISTON
RING --.:.. PISTON APPLY

, SPRING - PISTON RETURN
1", RING~,RETAINING

PLATE - COAST CLUTCH EXTERNAL SPLINE (2 PCS.)
PLATE - COAST CLUTCH INTERNAL. SPLINE (2 PCS.)
PLATE - COAST CLUTCH PRESSURE'
RING - RETAINING (SELECTIVE FIT)
RING - RETAINING ~:. :\ "
RING - RETAINING ., . .: .
GEAR ASSEMBLY - OVERDRIVE SUN
RING - RETAINING •
RING - RETAINING (OUTER RACE TO'OVERDRIVE RING·GEAR)

: RING - RETAINING (OVERDRIVE OWC TO OUTER RACE) . ,
.RACE'-'OVERDRIVE ONE WAY CLUTCH OUTER
CLUTCH ASSEMBLY - OVERDRIVE ONE WAY'
RAC'E - OVERDRIVE ONE WAY CLUTCH INNER

.WASHER - THRUST '
. PLANET ASSEMBLY - OVERDRIVE

- CARRIER ..
- PLANET GEARS~(3.0R 4 PCS.)'
~~PLANET SHAFTS (3 OR '4 .PCS.)
- THRUST WASHERS (6 OR 8 PCS.)
~ NEEDLE BEARING'S"(60'OR 80 PCS.)
...:...:. RETAINING PINS' (3' OR 4 PCS,)

;' - NEEDLE BEARING ASSE'MBLY
NEEDLE BEARING ASSEMBLY
GEAR .:...- OVERDRIVE RING .

~F~d"~ ~~:A~'NG (CENTER SHAFT TO OVERDRIVE RING
. GEAR)'"

. 73., 7G178' .' I NEEDLE BEARING ASSEMBLY
,·74. . 7B421 " RING - OVERDRIVE RETAINiNG (SELECTIVE FIT)
····75. 7B066-BB"'" : ~,~~,: >': PLATE - OVERDRIVE CLUTCH PRESSURE
·76. 7B164-EA ';~'., pLATE - OVERDRIVE CLUTCH INTERNAL SPLINE (2 PCS.)
'77. 7B442·DA .\ .' PLATE - OVERDRIVE CLUTCH EXTERNAL SPLINE (2 PCS.)
78. N804948-S . RING -- RETURN 'SPRING RETAINING
79. 7B070-CA SPRING --:- OVERDRIVE RETURN
80. 7G418 PISTON ~"OVERDRIVE r·....

81. . 7A548 SEAL - OVERDRIVE OUTER
82.. " -71=225 _':';; : ,SEAL - OVERDRIVE INNER (SAME AS INTERMEDIATE INNER)
83. 7B421 - .' . -. RING :- IN~jO.D. 'CYLINDER RETAINING .
84. 7G384 CYLINDER ~ INTERMEDIATE/OVERDRIVE
85. '':': ·7F225 SEAt:.- INTERMEDIATE INNER
86. 7E005 PISTON ...:- INTERMEDIATE .'... ' '.'
87. 7F224' SEAL - INTERMEDIATE' OUTER

:88.. 7B070-DB SPRING ~ INTERMEDIATE RETURN' . ','
, . '89. 7G033 SUPPORT ASSEMBLY - CENTER ". :. ~'.
.:-- 90. ,'.. ' 7L326 ,,- ~. WASHER' - THRUST

91. 1D429.:A .. 'k·.. • SEAL - DIRECT CLUTCH CAST IRON (2 PCS.)
92. ,7B066-CA' ':,' PLATE -"INTERMEDIATE ClUTCH' APPLY "
93. 7F219' ;PLATE ,..:- INTERMEDIATE CLUTCH INTERNAL SPLINE

. .' _ . . i.(2.0R·3 PCS.),. .'" . ....
94: ",I. 7B442 ' ' p PLATE ....:..·,NTERMEDIATE CLUTCH' EXTERNAL"SPLINE

.. ,."'. (1. OR 2 PCS.)·. · :....
. .PLATE -,INTERMEDIATE, CLUTCH PRESSURE

BOLT- CYLINDER HYDRAULIC FEED (1 PC.) M10X1.5X24MM
. . BOLT- CENTER SUPPORT HYDRAULIc FEED "

(2 PCS.) M1.2Xl.75X31MM
BAND ASSEMBLY .
SPRING - SERVO RETURN
PISTON ASSEMBLY - SERVO

::~

',#NOT S.E'RVI·CEQ; ,
*SERVICED I~ KITS ONLY

. "

.......

CASE ASSEMBLY
VENT ASSEMBLY
GASKET - EXTENSION HOUSING
EXTENSION ASSEMBLY (4X2)
- EXTENSION & BUSHING ASSY.
- EXTENSION
EXTENSION ASSEMBLY (4X4)
,EXTENSION ASSEMBLY (SUPEROUTY)

..: :: '.. BRACKET - WIRING .
.... BUSHING - EXTENSION HOUSING (4X2)
:' SEAL ~ EXTENSION HOUSING (4X2)

,BOLT - EX:rENSION (4X2 BOnOM) (2 pes.) Ml0Xl.5X35MM
BOLT......; EXTENSION (SUPEROUTY & 4X4 BOnOM) (2PCS.)
M1QX1.5X90MM ,::'. '" ,
BOLT - EXTENSION (TOP) (7 PCS.), Ml0X1.5X40MM
SENSOR -MANUAL LEVER POSITION;
BOLT ASSEMBLY (2 PCS.) M6Xl.0X30MM
SEAL - ,MANUAL LEVER'
STUD - CASE TO SOLENOID BODY (1 'PC:) M6X1.0X79MM

../ .. BALL - RUBBER CHECK (10 PCS.) (2 'IN MAIN CONTROL)
.:~ , , ,I BALL- STEEL CHECK (1 PC.,) '. .

. f' .. STUD - CASE TO CONTROL ASSEMBLY (4 PCS.)
", M6Xl.0X61,.25MM·· .

o . EPC:'BLOW-OFF SPRING.
EPC BLOW-OFF" BALL
GASKET -'SEPARATOR
PLATE ~ SEPARA7TOR· , . ~

GASKET - SEPARATOR
SCREEN - SOLENOID
PLATE - SEPARATOR PLATE ~EINFORCING " ::r.'.::' , 'I""~~.
BOLT (3 PCS.) M6Xl.0X16MM . ".-'. \ . .
'SOLENOID BODY ASSEMBLY
BOLT ~'TORX HEAD (9 PCS.) M6X1.0X40MM .
MAIN CONTROL BODY ASSEMBLY
BOLT (18 PCS.) M6X":OX42.5MM
ACCUMULATOR BODY ASSEMBLY , ,
GASKET' - OIL PAN : ' :.', .'.' ~. , ;:,,/,~
FILTER AND SEAL 'ASSEMBLY (4X2»- .. ,'.. ':' ': .. ~ I,

FILTER AND SEAL ASSEMBLY (4X4); '.' ~ ;', " "'..
., ~'NUT (5 PCS.) M6X1.0' ,.' 'I ," ' 1··; :" .•

BOLT,(7 PCS,)" M6X1.0X66MM
PAN. ~': 0IL'(4X2)

: PAN-,'On:: (4X4) . 0': ", ' ,'. " .'
. . BOLT - OIl: pAN (~O,PCS.)~M8.X1.25X12MM

t TORQUE' ~CONVERTER,ASSEMBLY .
: ~ PLUG - CONVERTER·DRAIN 1/8 IN-27' " .~
SHAFt~ INPUT . :' ~.. ! ;'0 "

. BOLT & 'WASHER ASSEMBLY - PUMP'(9 PCS:)'/:'~";'
M8Xl.25X65MM '.
---'WASHER - REPLACEMENT (9 PCS.)

'" " SEAL RING - TEFLON
SEAL 7 CONVERTER HUB
SEAL - :SQUARE 'CUT 0.0. PUMP

, PUMP ASSEMBLY' ' ,
WASHER - PUMP'THRUST
NEEDLE BEARING' ASSEMBLY'
SEAL RING ~ TEFLON (2 PCS.)
GASKET..,;... PUMP .
STUB TUBE', .
MAGNET- PAN
PLUG ...:- CONVERTER ACCESS
BOLT - HEAT SHIELD (2 PCS.)
HEAT SHIELD - SOLENOID BODY CONNECTOR

"":G9AS,T C~UTCH CYLINDER ASSEMBLY

7005
7034
7086
7A039-CB
7A041
7A040,
7A039-0A
7A039-EA
7Hl02
7A034
7052
N605802-S36 l~'

N606569-S36

N605803~S36

7F293
N805312-S100
7B498 '
N805331-S
7E195 .
379581'-S
N805330-S

70017"
353078-S
70100
7A008
7C155
7G308,
7F282
N605772-S
7G391
N805329-S
7Al00

. N805326-S
7G422
7A191
7G186-AA
7G186-BA
N805328-S.
N805327-S

"7A264-FA
7A264-GA,
N806078-S36
7902
87650-S2
7017
N805260-S

7G379
7L323,

...... j- ...

7A248
70441
7Al03
70014
7E486
7G402
7A136
7N463
7L027
7N171
N605770-S36
7A434.
7G387

37.

38.
39.
40.
41.
42.
43.
44.
45.
46.
47. :
48.
49.
50.

1.
2.
3.
4.
#

1 ,#
. ·4A.

" W5.
6.
7.

·8.
8A.

9.
. 10.

11.
12.
13.
14.

15.

" 16.
I 16A.
. 17.

;#18.
i~ 19.
. 20.
'#21.

. \ 22.
23.
24.
25.
26.
27.
28.

*29.
*

30.
31.
32.

33.
34.

35.
36.

:0
~

<;.
~
Q.

o
C
I»

E:
:<
~
~
I»
5'
("')
o
a
2.

2J:D
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O"~
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E40D EXPLODED VIEW LEGEND (CONTINUED)

152. 7A153
, : ,153.. 70164
'. - ,154.' 377_132-S~ ..

155~ - E7AP-7E193-AA~..
E7TP-7E193-AA

'# ' E7AP-70390-AA
'#' E7TP-70390-AA
# 7E392.
#' 7190·
# 377135-S
# 7E194

. 156.- 7E413
;157: 7017f
158. - 7F153
159. 70404
160. 70403
161. 70402
162. 70167
163. 7B368'
164. 7A233
165; 7060-AA

165A. 7060-CA
166. 387035-S
167. 70070
168. 38764O-S
169. 7A441
170. N805232-S
171. 70419
172. N805261-S190
173. 7G101
174. 7A256

174A. 7341
175. 7B210
176. 7A115
177. . N800287-S36
178., 7E332
179. N805503-S
180. 70410
181. 87034-94
182. 7A228 .
183. 7A020

·.#NOT SERVICED
*SERVICEO IN KITS ONLY

;1
,a'.

100.
101.

*102.
*103.

104.
105.
106.
107.
108.

#
#
#

'109.
110.
111.
112.
113.
114.
115.

116.
117~

118.
119.
120.
121.

#
#

,,' #
122.
123.
124.
125~

126:
: 127.

128.
129:
130:

131.

132:
133.
134.
135.
136.
137:

#
/I
#
II.
#
#

138.
139:
140.~'
14;.:'

70027
N660246-S
7G380
7F271

7G401
70044
7A548-GA
7A548-FA
7A262
7A258

. 375393-S
7E220
7G298
N804817-S'"
70428
78164-GA
78442-FA
78066-BA
377126-S
377127-S
377128-S
377437-S
377444-S
70019
7F374
70424
7E244
7A548
7A262
7A258
375393-S
7E220
70256
78070-AA

, 377127-S .
78066-AA
7E457
78442-FA
7E311-AA
78066-BA
377127~S

377437-S
377444-S
386841-S
386842-S
70090

377132-S
70393
70392
7F078
70423
7A398
70055
70008-AB
7A238-AA
7A242-AA
70037-CA
380225-S
7F078 .'"
70063
70064
70066

PLATE - SERVO COVER
RING - SERVO RETAINING
RACE -- INTERMEDIATE ONE WAY CLUTCH OUTER
CLUTCH ASSEMBLY - INTERMEDIATE
ONE WAY·
WASHER - THRUST (LG. DIA.)
DRUM ASSY. - INTERMEDIATE BRAKE

, . SEAL - INNER
SEAL- OUTER
PISTON ASSEMBLY
- PISTON

, - CHECK BALL (7/32 INCH DIA.)
- BALL RETAINER
SPRING - PISTON RETURN
'RING - SPRING RETAINING'
WASHER - THRUST (SMALL DIA.)
PLATE - DIRECT CLUTCH INTERNAL SPLINE (3 OR 4 PCS.)
PLATE - DIRECT'CLUTCH EXTERNAL SPLINE (3 OR 4 PCS:)
PLATE ~ DIRECT CLUTCH PRESSURE
RING - RETAINING (SELECTIVE FIT)
RING - RETAINING
RING - RETAINING
RING - RETAINING
RING - RETAINING
SEAL RING - TEFLON (2 PCS.)
NEEDLE BEARING ASSEMBLY
CYLINDER - FORWARD CLUTCH ASSEMBLY (3 OR 4 pLATE)
SEAL-INNER
SEAL- OUTER

, PISTON ASSEMBLY
- PISTON
- CHECK BALL
- BALL RETAINER'
RING - PISTON APPLY
SPRING - PISTON RETURN
RING -RETAINING (FOR RETURN SPRING)
PLATE - FORWARD CLUTCH PRESSURE
SPRING - CUSHION
PLATE - FORWARD CLUTCH EXTERNAL SPLINE (3 OR 4 PCS.)
PLATE - FORWARD CLUTCH INTERNAL SPLINE (3 OR 4 PCS,)
PLATE - REAR CLUTCH PRESSURE
RING - RETAINING (SELECTIVE FIT)
RING - RETAINING
RING - RETAINING
RING - RETAINING
RING - RETAINING
WASHER - PLASTIC THRUST

RING - RETAINING
HUB - FORWARD
GEAR - FORWARD RING'
NEEDLE BEARING ASSEMBLY
WASHER - THRUST
PLANET ASSEM,BLY -. FORWARD
- CARRIER
- PLANET GEARS (3 OR 4 PCS.)
- PLANET GEAR SHAFTS (3 OR 4 PCS:)
- THRUST WASHERS (6 OR 8 PCS.)
- NEEDLE BEARINGS (51 OR 68 PCS.)
- RETAINING PINS (3 OR 4 PCS.)'·
NEEDLE BEARING ASSEMBLY
GEAR ASSEMBLY - FORWARD/REVERSE SUN

, INPUT SHELL
WASHER - THRUST

142.
143.
144.
145.
146.
147.
148.

'149..
. ',- '#

'.' -«:
#
#

-'#
150.

. ,.,151.

377300-S
N805207-S
70408'
7B44t-EA
7E312
377155-S
70423
70006'
70007
7oo08-BB ,
7A238:BA .
7A242.:BA: .

-70037-CA
,'38'0225-S'

,'70423 ..
. 3~7031-S

RING - RETAINING
RING - RETAINING
PLATE - REVERSE CLUTCH PRESSURE
PLATE - REVERSE CLUTCH EXTERNAL SPLINE (5 OR 6 PCS.)
PLATE - REVERSE CLUTCH INTERNAL SPLINE (5 OR 6 PCS.)
RING - RETAINING
WASHER - THRUST
PLANET ASSEMBLY - REVERSE
- CARRIER , ...
- PL:ANET GEARS (3 OR 4PCS.)
- PLANET GEAR SHAFTS-(3 OR 4 PCS.)
- THRUST WASHERS (6' OR8 PCS.)
- NEEDLE BEARINGS (63 OR 84 PCS.)
- RETAINING PINS (3 OR '4 PCS.)
WASHER - THRUST ""
RING - RETAINING (FOR OUTPUT .SHAFT)
(1-112 IN OIA.)" '~ .~

GEAR - REVERSE. -RING
HUB - OUTPUT SHAFT

, RING - RETAINING
REVERSE HUB AND CLUTCH ASSY (4X2)
REVERSE HUB AND CLUTCH ASSY (4X4)
- HUB ASSEMBLY (4X2) \, '{
- HUB ASSEMBLY (4X4)
- SPRING ASSEMBLY _
- ROLLER - OVERRUNNING,CLUTCH:'
- RING - RETAINING (2 PCS.) -,
- BUSHING - OVERRUNNING CLUTCH
NEEDLE BEARING ASSEMBLY ,~ ,
RACE - LOW/REVERSE ONE WAY CLUTCH INNER
SPRING ASSEMBLY - PISTON RETURN
SEAl - INNER- .
SEAl- OUTER
PISTON
BOLTS (5 PCS;).5/16,IN;.24 (ONE WAYCLUTC'H TO CASE)

" ~ WASHER --- THRUST. '
PARKING GEAR. '
'OUTPUT SHAFT. ASSEMBLY (4K2)
,OUTPUT 'SHAFT -ASSEMBLY (4X4) , ,
RING- RETAINING '(1-9/16 IN OIA.)'

, SPRING 7" PARKING P~WL RETURN
'" P.IN - PARKING PAWL '

PARKING PAWL .
BOLT.ANO 'WASHER ASSEMBLY(2 pes.)
PLATE ~ PARKING ROD GUIDE
BOLT (1 PC.) '::
ABUTMENT-PARKING PAWL ACTUATING
LEVER' ASSEMBLY - MANUAL:'CONTROL
INSULATOR _ ~

. . PIN - MANUAL LEVER RETAINING,
LEVER ~ INNER DETENT' ". " ,~.'

NUT -.INNER DETENT LEVER 'M14X1.5 HEX
SPRING ASSEMBLY ~ MANUAL VALVE DETENT
BOLTL'HEX FLANGE HEAD M6X1.0X16.5MM

•ROD ASSEMBLY - PARKING PAWL ACTUATING
·.O-RINGFILLER TUBE" " -
'TUBE ASSY. -'OIL FILLER~" ....; ~" /
;INOICATOR ASSY. ~~OI[.:LEVEL

CD7886·2B

.... :J.~.. ;...... 'I.,,~

C
meno
~

-a
:j
O.
z
o
o
::J...
':r
c:
CDa.

"'-'"

.-
.: ,,~•.\

...A.

~
Io

CD
I'

(1'1

-I
~

D)
::J
en·
3
ur
eno·
::J

I»
c:...
o
3
m...
c:r
m
~
0,
c

1IIIIiIr·
'~

I.
o
CD
I,

:,(1'1

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-,09-6 Transmission~Automatic E40D'

DEseRIPTION(Continue~).

Thrust'W~sher 'and Needle Bearing Locations

D9253..2A

'.

.....

7F078
70090
70423
7E413
78368

, 70423
70090'· .

BASE NUMBERS DESCRIPnON

70014 THRUST WASHER - PUMP'SUPPORT
7E486 NEEDLE BEARING - SUN GEAR
7G400 THRUST WASHER - OVERDRIVE PLANETARY CARRIER
7G128 NEEDL:.E BEARING - CENTER SHAFT
7G178 NEEDLE BEARING - CENTER,SUPPORT
7L326 THRUST WASHER - CENTER SUPPORT . ,
7G401 THRUST WASHER - INTERMEDIATE ONE-WAY CLUTCH
70428 , THRUST WASHER - INTERMEDIATE BRAKE DRUM
7F374 .- NEEDLE BEARING - F0RWARO CLUTCH (PLASTIC) . ',,'

. CYLINDER - ' .

NEEDLE BEARING - SUN GEAR .
THRUST WASHER - FORWARD CLUTCH HUB· '. _ , .,
THRUST WASHER - PLANETARY CARRIER
NEEDLE BEARING - OUTPUT SHAFT HUB
T~RUST WASHER - OUTPUT SHAFT

70428

14l1.- ..

,},~ ..
'''',r

"- 'i"'

, '.

. -; . ,~_.... ", :.
W .". -r.t

:5: .

. .~

J ,0 ..
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17-09-7

DESCRIPTION (Continued)

E40D Automatic Transmission

TORQUE
CONVERTER'

• .-' ~. ' ',. I • ~

.Transmission--Automatic E40D

E40D AUTOMATIC' TRANSMISSION

REVERSE
PL~NET

..; '.

17-09-7

D9279-28

Diagnosis and, te~ting' has been divided into three
Se.ctions; General, Diagnosis Guides, and Electrical.
The ·recc5mmended ·proc'edure for.dJagnoSis of any
obserVed condition i~ $pelled, out ill the Diagnosis
Guides. . . . .

.J

.. ,

••~ r~ .•_'
'" .r
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17-09-8 Transmission~AutomaticE40i:f

. ", ,t:ligh or Lo~ ~Iuid' ~evet ,

"A fluid level ttl'at ,is too high will cause the fluid 'to
become aerated. Aerated fluid ,will cause low control"

. pressure, ~ndo t,he- a~rated. fluid, ry1~y b~ 'forced out

. th~ vent. .'~:'.~ ',~ ..... '. . :, '. '.' ,:. . ,

.A fluid that is too low' will, affect transmission:'
operation. Low level may indic~te fluid leaks that
'could cause transmission darrlage.

-. !'. #.

Fluid Condition Check

f.' Make th~ normal fluid level, check as outlir;~d.

2. ,Observe color and odor o'f the tiuid'. It should b·e,: .
, red; n0t brown' or black.' Odor. .may indicate'"

overheating , condition~ ":clutch' "~isc or' band "
failure ::-...., , . .; <; ,.,.

. ..: .~ .. . ~ I,"':' '" .: .' .. ".... .' ~ .~, . ...; .}
3. ". Use :an ab$orbentwHite. fa,ciarJissUe anq' ,wipe'

the dip~tic-k: Examine the stain for evid~nc~'of
, solids (specks of any kind) and for antifree.ze'
sig~s (~u~ or varnish on dipstick). :, ' .~,,'

'If' specks' are present in the fluid or theie' is.
eviQence of antifreeze, the transmission oil pan
m~st be removed for further inspection. Ir flUid

. contamination or' transm'ission failure is
confirfll~d by further evidence of coolant or. ,
excessive solids in the transmission oil pan, the,
transmission must be, disassembled and
qompletelycleaned and serviced~ This includes ','
cleaning an-d flushing the torque converter a'nd
transl11 issio n coo ling syste rn. Du ri ng.,~,
disassem.bly and 'assembly, all overhaul checks 0'_

and 'adjustments of clearan.ges ~nd end ,play- .
must be made. After the transmission has been
serviced," all 'diagnostic tesJs and adjustments

" listed in' the Diagnostic' C.harts ,must, be
completed to ensure that the 'problem has been ,
corrected. "", . . '

DIAGNOSIS .AND TESTING ~~ontinued)

General Diagnosis and Te~ting

Automatic Tr~~smission~Flui~C,hecking
and Adding Procedure . .

Under normal circumstances, you do not need to
check the fluid 'Ievel of the transmission, since your
vehicle does not use up tr..ansmission fluid. However,
if the transmission is not working properly-for
inst~nce,thetransmissionmay slip or shift slowly, or
you hlay n'oticesome s~gn of fluid leakage-the fluid ".
level should be check~d.

, . ;

It is preferable. to check the transmission fluid level
at. norm~1 ,operating temperature. ,After".
approximately 20, miles (23Km) .of driving:'However, '
if necessary, you can check the fluid level without '
having to drive 20 miles to obtain a norrrial oper~trng : '
temperature. if outsige temperatures~are above.1 O°C
(50°F).' . .

NOTE: If' the ,vehicle, has been,' oper~ted for an
extended per-iod" at high speeds or jn .city. traffic
during hot weather; or pulling a trailer, the vehicle~. '
should be turned off for about 30 minu'tes .to allow','
the fluid to cool before checking~" : . '.

Ch~cking The Autom~tic Transmis~ion Fluid

Wjth the vehicle o'n a level'surface: start the engine
and move the transmission shift selector through all
of the gear ranges allowing sufficient time for' each
position' t~ ·engage. Securely latch the transmission
shift, selector in th~ park position, "fully set the
parking brake and le~ve the ~,rgine r'unni~g.

NOTE: Vehicles "equipp'ed with 4X4' applications
must have the 4X4' shift selector in any position
other·than neutral.

.' .
CAUTION: Your v'ehicle should not tJe driven if ~',

the' fluid level is below the bottom hole on ·the
dipstick and outside ·te~peratures are above
~~ O°C" (50°F).,

Wipe off the dipstick cap, pull the dipstick' ou~ and
.wip~ the indicator end clean. Put the dipstick back
into the filler tube anpmake sure' it is fully seated.
Pull ,the, dipstic~ 'out and· read the fluid.level. ,

. "-

When checking fluid at normal' ,operating
temperature, the. fluid ,level should be within' ·the

:' crosshatched area on ~,he dipstick. When the vehicle
has not been driven,-' and outside temperature is
a.bove' 10°C (50°F)';' the fluid leVel should' be
betvv~efJ the· holes on the dipstick. '

'\ .

~d,ding Fluid

The 'flujd, type is stamped on the dipstic~. Before
adding an'y fluid, be sure that the correct type will be '
used. ' -

Add fluid in 1/2, pint (.25L) increments through the
filler tube to bring the level to the correct area on the

, dip~tick. If. an overfill occurs, excess fluid' should be
removed by a qu'alified technician. .

, -
DO ,NOT "" ,-,

.DRIVE !V1AR,K ~ ,0

'''.. ~ .
...... 4:··

..... ':

1-, ,"," 'oJ

FLUID LEVEL AT NORMAL
OPERATING TEMPERATURE
66°C 'TO 77°C (150°F TO
170°F).... . ' _' ,~

FLUID LEVEL 'WHEN '
VEHICLE HAS NOT BE'EN
DRIVEN, AND OUTSIDE

, -TEMPERATURE
'I~'ABOVE 1O~C (50°f)

07423-18

"
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1:7-09-9 Transmission~Automatic E40D 17-09-9

DIAGNOSIS AND TESTING ,(Contin~ed) ,0(' ..

Possible Converter Area Leak Points

FIOid Lea.kage in Converter ·Area, _
I,n ·diagnosing ano correcting, fluid' leaKS in the'
converter area, ,use the, following procedures to
locate the exact caus~ of ths"leakage. Leakage at
the ~ront of the transriii~sionas :evidenced :by fluid
aroun~ the converter. ho~sing, ·may. have several'
sQurcE:1s. .By carefuI6bserva.tion, 'it is possible in
many instaric~s, tq p,ir,point the rsource of the leak
before r~moving the transmission from the vehicle.
Th.e paths. Which the fluid can ',-take to' reach the
bottom of the c~~verter· hou~_ing are as ~~lIo~s:

1. Fluid leaking by'the cOflverter impeller':h~b seal
, lip will tehd to· move ,along the·· converter'

impeller hub ana.onto· the· back~ of the, impeller
~9using. Exc~pt in th~ Qase of ~",total seal
failure, fluid leakag,e.by tHe lip'.of the ~eal will be
depositea on .the inside: of 'the converter
housing only, near the ,outside' diameter' of jhe
housing.. . . .

2:·> 'Fluid 'leakage by the outside diameter of the,
converter hub seal and the.case wiH follow the
same:. path .which ,.the· leaks "by :-the inside

... ,_ : diameter of the seal follow.

~t· Fluid .Ie~kage from ttie converter to'the flywheel
,stud'weld. will ap,pear at the outer di~meter of
t~~ converter o~ ,.th~ back face of the flywheel,

.~ . and :in 'th~ .cQnv~rte~ housing only near the
flywheel., If a converter-:t6~fl,ywheel 'stud leak is
suspected, re'n;'qve.' Gonverter an~ '"pressure
check 'as outlined. ' :"". .... ~.

.4. Fluid leakage from the pump"will flow down the
back of the converter ho~sing. Leakage,rDay be
'from loose or missing 'pump bolts, torn ,or
damaged pump fq case gasket and/or a worn'
pump bushing. " . I

.,09131-18'
...J

"PUMP
. BOLT

.: :LEAK
" OR

, PUMP SEAL
" . LEAK

CONVERTER' ;
IMPELLER SEAL .

LEAK

,"J. -'---n--+r--"""'-L, --'

.: ~

~ , I I It-

PL~~A'/ ~/, ~~~
LEAK,S '., .

. ,WELD ' ~.\ .
, LEAKS

, -,

CRANKSHAFT
LEAK .

"\'
.l

Fluid Leakage Checks ., ,

Check the '. vehicle. speed sens'or and speedometer .
cable connection ~t the transmission. Replace' the .
rubber s~al if necessary. .

'Leakage' at the transmission oil. pan gasket ,often
can be ~stopped by tightening the attaching bolts to
specificatiqn.- If neces~ary, replace the gasket.

',' If lea~age is found by the solenoid body- connector,
refer' to In .Vehicle Service under Valve Body and

, Intermediate .Band Servo in this Section. Replace
O-rin,g on the ponnector snout of the solenoid body
assetnblx as' ·outlined. "

Check the fluid filler tube' connection at the
transmission qase. If lea~age is found here, install'a
new stub tube~

Check the fluid lines ~nd' Jittings between the
transmission and the cooler in the radiator tank for
looseness', wear, or' damage. If leakage. cannot be
stopped by tightening a fluid line tube nut, replace
the damaged parts. Refer to Oil Cooler and Steel
Lines. When fluid is found to be leaking between the
case and the cooler line fitting, tighten the fitting to
maximum specification. Do not try to stop the fluid'
leak by increasing, the torque beyond
specification. This may cause damage to the
case threads. If the, leak continues,: replace the,
cooler line fitting and ti'gt)ten to" specification. The
same procedure should, be followed. for fluid leaks
,betwee~ th.e:_~~diator cooler and cooler line fittings.

C.neck the engine coolant" in the radiator. If
transr:nission fluid is present' in the coolant, the
cooler in .th~ radiator is probably leaking.

'th~ cooler can be: further checked for leaks by
. disconnectirigthe lines from the cooler fittings.and '
applying 345~517 kPa (50-75 psi) air pressure to the
fittings. Remove the radiator cap to relieve the
pressure buildup attha exterior of the oil cooler tank. '
If the cooler is leaking andlor will not hold pressure,
replace the·' cooler."::' '. ' ,

If leakag~ is'·found at the, manu'allever shaft, replace
the' seaL, " , " .

When. a c0n~~rter drain plug leaks,' remove the drain
plug. Coat the threads~ith Pipe· Sealant ,Teflon®
D8AZ~1:~554;Ao.r ,eq'uivalent·andinst~1I drain. plug.
Tighten 'to specifications. :".,' ... ' . ~"" "

Check 'for, fluid I~aking, frol11' thEr end of extensi0rl
housing... Lea~age' may' 'result from .da·rnag~d s'eal,

. missing garter ~pring ,or' worn .exten~ion' bu·shing.
Replace sea,l assembly 'and/or' bush.ing ~s
necessary~'" . " ',':", -. .

Oil soluble aniline or fluorescent dyes prem'ixed~t
the rate of 2.5mi' (1/2 teaspoon) of dye power to
·0.231 (1'/2 pint) of transmisSion fluid have proven
helpful in locating the source of fluid leakage. Such
dyes may be used to determined whether an engine
oil or transmission fluid leak is present, or if the fluid
in the oil cpoler leaks into the engine coolant
system. A black light 'must be used, with the
fluorescent dye solution.
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DIAGNOSIS AND TESTING (Continued)

5. Engine oil leaks are sometimes imprdperiy
, " diagnosed ~s t~ansmission .pump seal Jeaks.
. ,Thefollowing ate~s of pos~ible, leakage should

, also be, checkeq to de~ermine if engin~ -oil
, _' leakage is causing th~ problem.

a. t-ea~age 'at the rocker arm cover may ailo~ ,
oil to flow 'over"the .converter housing or
seep qown betw~en the converter.housing ,
and cylinder block causing oil to be present
in ~~ a~.the bot~om .of th~.converter ho~sing~

.. b. " Oil gallery .plug leaks will- ,allow oil to flow
down the rear face of the block to the

,con'verter housing. . "

c. Leakage ~{the cranksnaft seal will work
back to the flywheel, and then into the
converter 'hou~ing: . .: ," J

6. The following procedures should be' used to
determine the. cause of the leakage before
service is made'. ,

'. a. 'Remove, the transmission dipstick and _note
the color Of the fluid. Original factory fill fluid
is dyed red to aid in determining if leakage
is from the engine or transmission. Unless a
90nsiderable amount of makeup fluid has

..' ,:, been added or the fluid has been changed,
.,the red color should assist in pinpointiog
'the leak.

b. : Remove the converter housing cover.
, -C,lean off any fluid from the top and bottom
. of the converter housing, front ·of. the
transmission _case, and rear face of, the
engine and oil pan. Clean' the' converter
area by washing with s-uitable
nonflammable solvent, and blow dry with
compressed ~ir:

, 'c'. Wash out converter housing and the .front
of the flywheel. The converter housing ·may .
b.e washed out using cle~n solvent and a
squirt-type o.il can'. Blow all washed areas ."
c;jry with. com·pressed:air.

d.. ,Start arid -run the e'ngine until the
-. transmission. reaches its normal operating

temperature.' Observe the back of the block
. - ' ' 'and top of' the cO'nverter housing for

. evidence of fluid leakage. Raise the vehicle
on a hoist, refer to Pre;'Deliv~ry' manual

- Section 50-04, and· run the~ engine ·at fast
.idle; ,then ,at engine idle, occasionally
shifting to the DRIVE -and REVERSE
ranges to increase pressure within the
transmission. .Observe the front 'of the
flyWheel,- back '. of the' block (in as far as
p(jssible)~ alJdinsid~ the converter hOl;Jsing

,arid. front of the transmission case. Run the
engif'e ~ntirfli.Jid leakage is evident and the
probable source of leakage -can be .
determined." .

Converter LeakageC~eck ,~

If welds' on' the torque converter in'dicate"leakage,
remove the· converter and -. make the following
check. . .

Assemble Rotun'da Torque COnverter Leak Tesf.Kit ..
021-00054 or equivalent,to the converter. Testthe
converter for leaks, following the directions supplied

. with the kit. '

Rotu~da Torque Converter' LeaJ<'Te~t Kit '021'~,
0,0054

.....-

..~'®~.~.
. IJII\ . -
~ <:). .,... e'

. ' .. '0·
'D9289-1A

Converter and Fluid Cooler. .
. When internal wear -or damage has occurred in the
transmissi.on,· imetal particles, ~Iutch plate material,
or band material may have been' carried into the .
converter and oil cooler. These contaminants are a
major cause' of recurring transmission' troubles and
MUST be removed fro.m the system before the
tran~mis~.i.on is put back into·.$ervi~e. ,", ' ,

CAUTION:· Whenever s' transmission has been
disassembled to replace 'worn or ~aniaged'parts
or because the valve b9dy' sticks from foreign
material, tl:1e converter· and oil cooler MUST. be
.cleaned by using, the .Rotunda Torq'ue Conv~rter
Cleaner' (Model 0.14-00028) or equivalent. Under·
NO circumstanc.es should an .attemptb~made

to clean ,converters by hand agitatio"n wi'tl)
solvent. .

j ', ..

J.
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DIAGN9SIS AND· TESTING (Continued) ..' ~, .

Conyerter End Play Check
1. Insert Tool T8QL-7902-A or equivalent ir)to the

converter pump drive hub until it bottoms.
2. Expand the sleeve in the turbine spline by

tightening the threaded.inner post until·the tool
" . is securel~ locked. into the spline.

) ,

THREADED
INNER POST--.........

<.... ~I •

. 'I

3.. Attach a Dial ,.lndicator,.with·Bracketry TOOL-. ,
4201-C or equivalent to the tool. Position the
indicator button on the converter pump drive
hub, and' s'et the dial face" at 0 (ze~o).'... ~' .

DIAL INDICATOR
WITH BRACKETRY, \ ' I ..
, TOOL-4201-C~/:..

D5723·1A
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DIAGNOSIS AND TESTING (Continued)

4. Lift the tool 'upward as far as it.will go and note
the· indicator reading. The indicator reading is
the total end play which the"turbine and stator
share. Replace the converter unit if the total
end play exceeds the limits. End play
specifications are .Iis.ted below.

5., . Loosen the threaded. inner post to free the tool,
and then remove th~ tool from the converter.

· TORQUE~CONVERTER END-PLAY

" '.

", .' -';:-. ,:,"~. '.: 'T·.... ,.,. I /' .. A

~ -.', Converter End-Play
Transmission New or Rebuilt Converter ' Used Converter "Model

-,

'.
;

..,: . .. mm 1 Inch mm I Inch-
E40D

_. ; .50· .96 I· .020 - .038 1.8 Max. I .071 Max.

CD9249~2B

. -
.1 . '

Torque convert~~'One-Way ~lut~h'lnspection .
In ord~r t~·:tes{th~ c~nv~rte~6rie~~ay',cluich, insert
fingets.,il1to the torquetcol1verter. -Reaching the first
splin~.d,-·'Segment, atte'mpt to spin ·it. The'segment
should, rotate freely clockwise and should not turn
counterclockwise without the converter turning with
it. If the segment rotates freely counterclockwise or
does 'not rotate freely'clockwise, the one-way clutch
has failed and the· torque conve~er should be
replac~d. r.p.. • • ,

Stator to, Imp'ell~r Interference C,heck':. _"
1. Position the stator. .siippqrt o~ abench with the

spline end of the shaft pointing up.
2. Mount a 90nverter. :'on, the ~tator support with

the splines on the'·one-waY- clutch inner race
,engaging the. "i1l~.ti~g spli~e~ ': of the stator

~ s~ppo.rt. ' ~~ . ,..... .

3. Ho'id the stator support stationary and try to
rotate .the converter counterclockwise. The
converter should rotate freely without any signs ~
ofinterference or:scraping within the converter
:assembly. ','

.4.. If there is an inqication of $craping, the trailing
edges of the stator 'blades may be' interfering
with the leading edges of the impeller blades. In
such cases, replace the conve.rter.

NQTE: Stator support may .remain in pump
assembly during, this t~~.t.

~ . "'~':

' .. : \ I" ..,. '.~....

~ '~1.'" '. t ....

'"" ' ..

'D927G-1A
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Stator to Turbine Interference Check

1. Position th~ converter on, the bench front side
down.

2. Install a· stator support to engage the mating
splines of the stator support shaft.

3. "Install the input shaft, engagiflg the splines with
the turbine hub. '.

DIAGNOSIS AND TESTING (Continued)'

CONVERTER
ASSEMBLY 09271-18

~ . \-.... ..

s. If, interference -exists; .the, stator<l·front 'thrust
,washer may be. worn, allowing. the stator :to hit
the turbine. In such cases, the .converter must
be .replaced. '.

Check the converter c~ra'nkshaft" pilot ~f6r nicks
or damaged surfaces- that could cause

- interference when installing the converter..into
. the crankshaft.· Check the converter impeller '

.. "hub 'for" nicks' or sharp edges,,~,·that would:
., damage 'the, pump seal.

NOTE:, Stato(,support 'may rema(n/ in pump'
assembly during' this test. :~

Line Pressure Test,

1. cOnnect pre~s~re gauge to line pressure 'tap. :
- .,'

Line Pressure Tap
-.... ....... .....

4. Hold'the stator shaft stationary and attempt to
rotate the turbine with the input shaft. The
turbine and lock-up' clutch assemblies should
rotate ,in both directions, not exceeding
maximum torque of 9.5 N· m (7 ft~lb), without .
any signs of metallic interference or scraping
noise.
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DIAGNOSIS AND TESTING (Continued)

. -
2. .Startengine"and check line pressures. Refer to

the foUowing chart to:'determine if 'line' pr.essure
is; wi~hin specification.' .'.

Line Pressure Specif.i~ation$ .
. . ~ . .

(, '.

-.\,..

'Range

,P, N
. R.·
'@,2

. '',1 '.

P, N
·R

@,2 .
1

Idle;
. ,

. KPA
,379·448 .
51'7~683

379-.448
517-683

379-448 .'

517-683
3.79-448
517-683

....

379-448
517-683
379-448
517·683

: '.

. ~ -. ..

I --:

',r' , .
Stili

S.8l,

PSI KPA PSI
:55-65
.75·99 1655-1827 ) ·.240-265
.55-65 1076-1200 156-174 .
75-99 . 1082-1255 157-182

7.3l Diesel

'.55-65
75-~9 1655-1827 240-265
55-65 1076-1200 // 156-174
'75-99 '. 1110-1282· 16f-186

.tSl

, "55-65 ··t'

75-99 1655-1827 '. 240-265
.55-65 1076-1200 " ',156-174
75-99 1Q82-1255 -:

157~1~2

" CD9133·2B

.V••• lr ..

" ...: ;

" ...
" ..

,",' ~
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~ -"f!' •

DIAGNOSIS AND TESTING (Continued)

3. If line pressure' is not within specification,
perform air pressure checks and service main
control system.

t:-ine Pressure Test Chart'
• : •• : f I ~ , ~

.~ t' LINE PRESSURE TEST

: "LOW AT IDLE
, :' IN ~LL RANGES . .

'..... 4 '. -. I- . ,...

,CHECK LOW FLUID LEVEL, RESTRICTED
INTAKE FILTER; LOOSE MAIN BODY,
SOLENOID, BODY OR ACCUMULATOR

'BODY TO CASE .'BOLTS, EXCESSIVE
'LEAKAGE. IN PUMP, CASE, CONTROL
"B'ODIES, STICKING MAIN REGULATOR
,VALVE' OR A DAMAGED INLET TUBE
SEAL ON INLET FILTER.

HIGH AT IDLE
IN ALL RANGES

I
CHECK . MAIN REGULATOR .VALVE,
SOLENOID 'flO'OY AND' WIRING. HAR-..
NESS. RUN QUICK TEST REFERRED ,TO:
'IN' ELECTRICAL DIAGNOSIS IN THIS,
SECTION.

" .

.l.......

LINE ~RESSURE TEST

VALVE BODY

"

.- .... ;

R' -

I
.--~, '

" .

COAST 'CLUTCH',
LOW/REVERSE

, CLUTCH AND/OR
,DIRECT CLUTCH '

VALVE BODY
_FORW,A.RD .

CLUTCH'

2

FORWARD
CLUTCH,

INTERMEDIATE
CLUTCH, COAST

CLUTCH AND
SERVO '

'. 1

FORWARD
CLUTCH,

LOW/REVERS~

CLUTCH AND/OR
COAST CLUTCH ..

. ' ~,

CD9147·28

Converter Clutch Test
1. Connect a tachomete'r to, the vehicle.
2. Bring engine and transmission up to normal

operating temperature by driving the vehicle at '
highway ,spe~ds for 'approximately ,15 minutes
in @ range.

3. After normal operating temperatures are
reached, maintain a constant vehicle spe~d of

about 80 km/h (50 mph), ~nd tap the brake
pedal with the left foot.

I 4. Engine rpm should increase when the ,brake
pedal 'is tapped, and decrease 'about . five
seconds after the pedal is released. If this does
not occur, refer to Converter ·Clutch Diagnosis
in the Condition/Cause Charts.
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DIAGNOSIS AND TESTING (Continued)

Stall Test

. , ,The stall test checks the :operation of the following
items:, .. '

Range ' Possible Source

• Forward Clutch ' .

@. .; •.Overdrive One-Way Clutch
=," Low/~eaction One-Way',Clutch

• Direct Clutch ,
~/.~','

,~ -Overdri~e' '9rie~Way Glutch and
-Coast Clutch \

: : .' Rev~rs~' Clutch:

~. • Forward Clutch
'2 '. Overdrive 'Qne-Way Clutch and ..

.. ./' Coast Clutch

• Forward Clutch
• Reverse Clutch and Low/Reaction

: 1 One-Way Clutch
, .

• Coast Clutch and Overdrive One-Way
Clutch

. . .
.If: the .stall .speeds were too high;' -r~fer to the
'following 'StaliSpeed -, Diagnosis Chart· If the stall
speeds were too low, first check engine tune-up. If
engine is OK, 'remove torque converter and check
torque converter'" reactor -qne-way 'clutch-_ for

,." slippag~:.'

I Stall Spe,ed Hig~ (Slip)

CD9148-1B ,

... Transmis$i~n Fluid Cooler' Flow rest

NOTE: The transrT:1ission' linkage' adjustment, fluid
, level, and line pr~ssure must be within specification'

, before performing this test Refer, to service' .
, propedures 'in this S~ction. ':' ,'"' .. ,.' " _; ,

1. Remove,' dipstick .from filler .. tube. ' : . ,
.,. ',' .~.

2. .Plaqe. funnel fn filler t~·be.

3.( Raise. vehicle'. ,Refer to, Pre-Delivery manual,
'S~~ti9n 50-0~: , ,_ .~ .: .,'. ,

4. Remove cooler return line (rear fttting) from
fitting 'on transmission case. ' -

• Conve.rter one-way clutch

• Forwa~d clutch

• Low/Reverse one-way, clutch

• Reverse clutch

• Overdr~ve one-way clutcD "

• E>lrect clutch" '

• Engine performance

NOTE: The stall t'e'st should only be p~rformedwith
the eJigJne and, traQ.smis~ion at normal, oper~ti.ng
temp~ratures. - ,", J

WARNING: APPLY THE SERVICE AND PARKiN'G
BRAXES FIRMLY WHILE PERFORMING EACH"
STAL~ TEST.

1.

2.

Co~nect tachometer to engine.

After testing each of the following ~anges,@, 2,
1, and R, move selector lever to N ,(NEUTRAL)

" a~d run' ~ngine for about 15 seconds to allow
converter to cool before testing next range.

, CAUTION:, Do not ,maintain WOT' in any, gear' '
range for more than five seconds. -~ ".'

, " '

Press acceleratbr pedal to floor (WOT) iF, each
range. Record rpm reached in each range. Stall
spe~ds should be in appropriate 'range: I .-

~ngine Stall Speed (rpm) _

.5~8L,,' . ,? • -21 00-24~0

.~ 7~3L~'D ;', " ': 1650-1910

..7.5L~ . . '1840~215'5
CAUTION:, If, engine . rpm 'recorde,d b,y the
tachometer exceeds maximum specified ·rpm,
release accelerator pedal i~mediately.Clutch or
band sl~ppage is indicated.

..... '~. .... M'
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DIAGNO~IS AND TESTING (Continued)

Transmission Cooler Lines-F-250 • F-350

CLIP
COOLER TUBE

SUPPORT
7N291

C-CLIP~ ",*-__""""~~I

372223

E40D tN/o AUXILIARY OIL COOLER

. ~,

OUTLET TUBE
7A03'1
16-24.Nom
(12-18 FT-LB)

CLAMP·
376240
3-4 N~m

9-14 Nom . (25-35IN-LB) ,

(7-10 FT-L~) E40D W/AUXIUARY OIL cOoLER

INLET TUBE' .'
.7A030 ' ..'

16-24 Nom
(12-18 FT-LB)

., ..

D7892·2A

".

5. Connect' a ho~e to cooler return line. Insert
o~her end of hose into. funnel in. dipstick tube.

6. Start engine and run at idle 'with transmission in '
NEUTRAL range.

7. Observe' fluid flow at funnel. When fluid flow is
. solid,' the flow should be liberal,' and the test is
,completed.

. 8. If the fl.ow is not liberal, stop engine. bisconne'ct
hose from cooler return line and conne6t it to

. Go~verter-out line 'fitting (front fitting) on
.transmission case. '

'9. Repeat Steps 6. and, 7. If flbwis now, 'liberal,
,refer to appropriate section for diagnosis of
transmission fluid cooler. If ·flow is not liberal,
refer to service of pump assembly.-
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'DIAGNOSIS AND TESTING (Con~inued)

Transmission Cooler Lines--E-250 - E-350

INLET TUBE
7A030

FRONT OF VEHICLE

TRANSMISSION AND
~ TORQUE CONVERTER ASSEMBLY

~,
FRONT' OF VEHIc~~"

D7893-2A

C-CLIP MUST BE ASSEMBLED TO
COOLER TUBES BEFORE TUBE NUTS
ARE TORQUED TO 'ACHIEVE CORRECT ;'
TUBE ROUTING AND IS TO BE LOCATED,
AS FAR REARWARD AS PO~SIBLE~

C-CLIP MUST BE ASSEMBLED TO
. COOLER TUBES BEFORE TUBE
NUTS ARE TORQUED TO ACHIEVE
CORRECT TUBE ROUTING AND IS

TO BE LOCATED AS FAR
REARWARD As POSSIBLE

AUXILIARY OIL COOLER·
OUTLET TUBE , '
7F112

CLAMP .
376240
3-4 N·m
(2~35 IN-LB) ,

E40D W/AUXIUARY OIL COOLER .. , ,

CLAMP,
376240
3-4'N-m
(25-35 IN-LB)

E40D W/O AUXILIARY OIL COOLER" . ,,:, "

AUXILIARY,

~ ~~COOLER
. c! ~ .... 7A,095

• I I

, ""

CONNECTOR
390063"

AUXILIARY OIL COOLER
INLET TUBE-7F113

CLIP
389865

CONNECTOR
390063

Shift·,Point Tests'
This t~st, v~rifies that -the shift c~ntrol system is
operating properly. I .~ •

Road-Test
1. Bring engine transmission up to normal

,~perating temperature:
2. Operate' the vehicle with the transmission

selector in @ range.
3. Apply minimum throttle pressure and observe

the upshift speeds and speeds at which the
converter clutch applies. Refer to 'Technical
Service BUlietir:' Special Specifications issue:

4. With vehicle in overdrive (fourth gear), depress
overdrive cancel switch. Transmission should
downshift into third gear. ~

5. Depress accelerator pedal to the floor (WOT):
Transmission should shift from third to second,

. or third ,to first depending 0n v~hicle sp~ed and
converter clutch should release af;)d ,then
reapply.

6. With vehicle in @ range above 80 ,km/h(50
mph) and less than half throttle, move
transmission selector from @ range to 2 range
and remove foot from accelerator pedal.
Transmission should immediately downshift
into second gear. With vehicle remainil'1g in 2
range, move transmission.selectorinto 1 range,
and release accelerator 'pedal. Transmission
should downshift into first gear at speeds below
48-56 Km/h (30-35 mph). , . '

7. If transmission fails to upshift and/or downshift
as outlined, refer to Diagnostic Guides Section.
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DIAGNOSIS AND TESTING (Continued)

, In-Shop Test
1. Raise rear of vehicle so fhat rear wheels are

61~ar, of floor.,
,CAUTION: Do not exceed 97 Km/h (60 mph)
, indicated speedometer speed~ Do not exc~ed
recommended tire speed rating.

, 2. To check shift valve~; place selector lever in @
range!, Apply throttle pressure and observe'
upshift speeds.

Air Pressure' Checks.
'. .. .

A NO DRIVE condition can exist, even with correct
transmissiqh fluid pressure, because of inoperative
clutches or bands. An erratic shift can be located
through a series p1 ctlecks by s~'b$~ituting~ir
pressure for fluid pressure to de~ermine the location
of the malfunction.
When the selector lever is in a forward. g'ear range
(@, 2 and 1) a NO DRIVE condition may be caused
by an inoperative fo~ard clutch, .overdrive.one-way ,
clutch or low/reverse one-way clutch.
No manual low '(1) 'coast could be caused by an
inoperative coast clutch or reverse' clutch..

A,ir Pressure Check Locati9ns
..:.: ~..~ .

. './

At the shift points, ~he speedometer needle will
'. ~'make a momentary surge, a slight driveline',

bump may'be felt and ,engine speed Will drop
: '~wit~out ,releasing acceletator 'pedal. '. . \'

3. 'v If: ~ransmis.sion f~i1s to. upshift anqlor downshift
as outlined, refer to Diagnostic' Charts in' this
Section. . . "

Failure to drive:in R (REVERSE) could be caused by
a malfunction of the reverse clutch', overdrive one~
way clutch or 'direct c.lutch.· ,,

. t. Remove oil pan. Drain transmission 'fhjjd~

2. " Remove filter and seal assembly, solenoid body
arid the main control assemblies. '

. ,

3.. The inoperative clutches can be located' by
. - . applying air pressure into the various, test
~",' . passages as follows:' ~ '.

, ~

, i

DIRECT CLUTCH
fEED

COAST CLUTCH
FEED

FORWARD CLUTCH
, FEED ,:-r""it"-~filob:~~~~.u..l

LOCAlION OF . '
AIR PRESSURE CH~K~. . ... -.. :.'

REAR LUBE

\. i-'

It;ITERMEdiATe I.pBE'

D9148-2A

. ~.

,"

Clutches: .Forward,· Co~st, Rev~~se, ·.Overdrive,
Direct and Intermediate. '
Apply air pressure to appropriate clutch test port. A
dull thud can be heard, or. movement of piston felt
when clutch piston is applied. ,If clutch seal(s) are
leaking, a hissing sound will' be ~eard ...
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DIAGNOSIS AND TESTING (Continued)

Clutch/Band Application Char~

;1"',#," '..... ," '':' •
... . . ;

One-Way el_~~ch

"I ..... ~. .',\.' •

".' -" '.: Friction Elements" ,

I 'Ge~r' '-' ~. Coast Inter- .., ' 'Direct' - :Forward .Reverse
" inediate' ,~"'~ , .

Over
Drive

Band ·0/0
,o,we

,;"Orive

Inter
mediate
·owe·

Low
Reaction
,owe

Coast . t

, -'Inter-' .'Low
mediate Reaction
'owe, ' owe

apply

,'. apply •. , .. apply

apply apply 'apply

~pply a~~!y . apply
; \, I " ' appiy . ': appl~' .

apply' <.' ..~ .:,. ~ appiy I ..

-apply apply

.hold:-. ,.

hold '.-.hold

hold o/r.

o/r o/r
' ... ..,..

hold
"' 'hol.d ~~ ~ hold' ,',

tioid,' . o/r"

CD
,@ .. first

@ second

@ third

@ fourth
,'1' . '. , ;'apply"

.: :2 ,..... "~ppIY'"

Reverse app!y

.@ @ @

apply

~pply

® ®
hold.

o/r

o/r

o/r

.o/r '

@.,

o/r*,

o/r*

o/r*
~', "oir:

'. 'dc .

cc
cc '.

,o/r·
o/r ',o/r.

o/r o/r
. o/r o/r

'cb ..' ; , " o/r

o/r

0/0 - 'Overdrive'
OWC'~' One~Way, Clutch ' '.
O/R - Overrunning :":' .,.. :' . " \ i.' ,..

CC - Coast Friction, Clutch Applied . j _

SA --;' Sand..Appli~d .',..,. " _.:. ':, ",' ' " . .;,...' ~ -. ..
*In' 0 Range' with the Overdrive Cahcel Switch pressed, the coast clutch is applied' arid the '0/0 o'rie:.way clutch, is bypassed. .' ~. .... ~

. - ... .'. :", .,~ -' .
~'. ". eD9150~2B

Fuel Inj~ction Pump Lever (FIP~) Sensor
The Fuellnjecfion Pump Lever (FIPL) sensor is used

. on E-250, E-350, F-:250,F-350, and, F-Super Duty
vehicles equipped with a 7.3L Die~e~ engine and an ..
E40D automatic transmission. The FIPL senso'r'is .
bolted to the 'fuel injection pump 'and is'actuated by'
the throttle leyer. .

....' .. '.' ..".

MAX THROTTLE
TRAVEL SCREW

(DO NOT ADJUS.T),

'D8SS8.;1A

The FIPL' sensor.:is. incorpora~ed to, provide an
electrical signal, which is proportional to the amount
of fuel being delivered, as an .input to the

:' Transmission Electronic Control (TEC) Processor.
: .Based on this. information, the. Tl;C, .Processor

provides the proper shift scheduling' and torque
. :~apacity. ,~ .' '.. ,' ..' . - ,

" ·_~h~9~Jd '8 malfunction occur ·in the, FIPL s.ensor
circu'it,' ..the - electrical signal sent': to the: TEC

.. 'Processor will be recognized as erroneous. When
. this out-ol~~pecific.ation signal is detected, the TEC

"Processor :w,illprOvide a high capacity operating
. mode that ,protects th~ transmission fror:n PQtential
.d.amage. This operating r:node iricludes: maximum
. TV .p~e~sure., resul~ing in harsh upshifts and
. engagements; and. a singular shift schedule'
regardle~sat-accelerator pedaLposition,. resulting in
th,e 1-2, "2-3, and ~:'4 shifts occurring at a 'speed

. Gomm~'nsUrate with: a heavy (but, not Wide Open)
", t~rottl~ ',setting.'. 1 .'

"Shoulc(: harsh' o~ 'poorly· scheduled, shifts be
,~~~ourlte.r.ed; 'pe~orni Key-On~,Engi.ne-Of( Self~Jest
.to 'detetr:nine ,the';appropriate'repair. to be performed
and.' correct' as necessary j before proceeding.
Sheuld ·it 'be necessary ,to service the FIPL sensor,
refer to' the following p.rocedure..

To check the FIPL sensor forproper operation and
.' . to make any adjustments the. engine 'must be ,..

TURNED OFF.. ,'- -, .. '.~

1'~1 'Perlorrn K·eY·-Ori~Engi~e-Off$elf~Test 'arid wait
: for all the service codes to be issued. .

.j '.-, :"

.. . ~.,.
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1.7-09-21 'Transmission-Automatic E40D 17-09-21

DIAGNOSIS AND TES.TING (Continu~d)

CONDITIONlCAUSE
;":" { .

. Diagnostic'Guides

Re'fer to' the following guides for diagnosis of the
t~ansmi~~.i.on',~echani~al part~. .

FIPL SENSOR
ATTACHMENT SCR~WS

D8560-1A:

. '". ~

t ':

FIPL SENSOR BRACKET
SCREWS (DO NOT ADJUST)

,5:...:'T~. adjust, loosen the two screws that attach the
.FIPL sensor ,·to··the mounting bracket.· Rotate
'the .F:I~L sensor. until a~.st~ady ton,e i~ hearq .

....from the" Star Tester". If the setting :is~ too .low
tt~e "Star' Tester" will issue a slow beep (:1 per
second), -if the setting is too high the "Star

. Tester" will issue a fast beep (4 per second).
. Once a steady tone is heard tighten the
attaching screws to 8-10.5 N ·m (75-90 Ibs':'in). If

.. the Flp·L sensor cannot be adjusted to obtain a.
:. steady tone replace the FIPL sensor and repeat

.. :this procedure from Step 1. .'

- " 6~ R~m.ove .the gauge block. Cycle the throttle .
.Iever from idle to Wide Open Throttle (WOT) $ .

,lthnes. Re.insert the gauge block to verify the
setting. 'If the tone is not steady then

. readju~tment is necessary. Repeat this
. ~ .procedur~ from Step 5. ' I···· . ' .. ~', . .

7. 'Remove the gauge block. Reattach the throttle
.'.c~~'e. . ,

- 8. ' .Start the 'engine. Check throttle operation anQ
. transmission shift scheduling and quality.

WARNING: DO NOT TURN THE MAXIMUM
THROTTLE TRAVEL SCREW. THIS SCREW HAS
·BEEN -PRESET AND SHOULD NOT BE
ADJUSTED.

. "..J

. , ~ .

~~. \.

"

. .,..., ....

.. ;
LOW IDLE

MAX THRon'L.E . ADJUSTMENT·
TRAVEL SCREW SCREW

(DO NOT ADJUST)

GAUGE BLOCK
(T83T~7B200·AH)

.'

~.

.!!'.
~:: D8559·1A

NOTE: The FIPL:. sensor ··bracket 'is permanently"
attached to the pump with tamper' proof screws.
Movement of the bracket is not intended as a means

, for adjustment. If required, adjustment of the FIPL '
;., sensor. may be. ?ccomplished by utilizing the

clearance'.between the' sensor to bracket screws
and the sensor. ' " .';; .' ' .

, NOTE: If the.FIPL sensor bracket is loose, remove
the epoxy from the bracket ..to pump mounting r.,

s~ews, ~djust,th~ FIPL sensor/bracket asser:nbly to( ..
obtain 'a ste'ady. tohe, retighten t~e screws; and
reapply'epoxy, t,Q the screw .h~ads.:: .

-' NOTE: The throttle must be held to the floor, during
'Key-On-Engin~.-Off. Self-Test until-the codes ~have
b~gun to issue"from the "Star Tes.ter". .

2. After the last s'eniice cod~ has been issued,
pre'ss the Overdrive Cancel Switch (OCS), this

.will initiate the FIPL sensor adjustment mode
and allow the "Star Tester" to 'be used as an
"audibl,e guid.e'·'. in~setting the FIPL sensor.

NOTE: .The,"~tar Test~(.' remains in the adjustment
mode for only ten (10)' minutes, steps 3-5 must be
completed within this time period. If the ten (10)

" minute·time limit is exceeded this procedure must be
. repeated from .Step 1. . ,:.

: 3. Remove the throttle 'cable from the throttle
.. ' 'lever on.the'right side of the fuel injection pump.

4. IAsert the gauge block, T83T-78200-AH (0..515
,inch), between the gauge boss and the'
'~maxinium'throttle travel screw. Hold the throttle'
lev~(open against the: gauge block. A steady
tone. indicates the FIPL sensor is properly
,··adju·sted~ ··If ·the s'etting i~ too low the "Star
'Tester" will issue a slow· beep (1 per second), if
·th~ ~~t~ing. is ·too high the '!·Star Tester'.' will
.iss~~·~a .fas,t beep J4- per .:second). .'

DAVE GRAHAM INC. - 2012 
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17-09-22

CONDITION/CAUSE (Continued)
I • -,

CONDITION

Fluid 'Leaks

F.lUid 'venting·or foaming

~ ~

" ,

Stal,ls when stopping

~ 0 •. ,

'Transmission-Automatic E40D

.", ','DIAGNOSIS GUIDE - E40D

,POSSIBLE CAUSE

1. Case'breather valve
: J - Transmission fluid foa~ing

2. Leakage at gasket, ,seals etc..

1. Check ,fluid level (ventin'g),
- Transmission .overfilled '"

2. Inspect transmission fluid..,
- Contaminated with anti-freeze or

engin'e overheating.

3. Inspect transmission fluid filter'
---- Damaged seal
- Misassembly to ,pump

1,. Poor engine performan.ce

2. Check fluid level

.'~i. Check electronic' engine control
operation '

4. Test converter clutch
- Converter clutch does not

release

;17·09·22

RESOLUTION

1. Refer to service procedure in
Mechanical Diagnostics -in ',th'is
sectio.n. Service as r~quired. ,.

2. ·Refer to "General 'Diagnositic~ at
,the beginning of this section'. '

1. Dr~in !ranSmiSsio.ri t~ proper le~el ~

'2: Determine' source of ieak.~ Service
as required. \.

3.· Replace filter seals or reassemble
. fluid filter.

1. :Check'engine and service as
.. required. ". 1" : • ~.~. ,- ~ •• ,.~.

2. Drain or fill transmissiolJ)O 'proper'
leyeL "

3. Refer ,to Quick Test Section. '14 of
the Erigine/Emiss,i~ris Diagnosis
Shop Manual, Volume, H.

4. Refer to service procedure in this
section.

Shift efforts high

Poor vehicle performance "

cr.)"

i
0'

Vehicle ~i11 ript start

.~ ~ 1.. Inspect manual shift linkage
- .. Damaged or misadjusted, .

2. Inspect manual lever retainer .pin'
- Damaged ' "

.. ' 3. Check detent spring
, • i'

4. Inspect inner manual lever nut.

f. POOT engine performance .

2. test ,converter clutch
..~'Converter clutch does not

release

3. Inspect torque converter· one-way
clutch' , .
~ One~way c'lutch locked'up, or 7,

. free' (in both directions)' ,

1.0~lrispect ignition switch
~ Misadjusted or defective

"'2: Che'ck fluid level
--- Flu,iet level high or Jow

,,3: Check eiectronic engine cqntrol': 0
:; .operatio~ .

1., Seivic~ as required",Refer to .
':Removal'and"lnstaliation in this

section. . ' " ,

'.. 2.- A~ji.Js~.lin,~ag~ an~ in~tall new'pin..

'3 .. Servige a.s. requir'~d. ;:

4. Tighten nut t9 specification :listed
" at ~he end of this sEiction.'" .

1. Perform Quick Test ·Section'·14, of ;
the ,E,ngine/Emissions Diagnosis
Shop Manual, Volume H.

2. Refer ~o service procedure ~~in this,
section.

3. Replace }:onverter.· "

,..
......... • ".1

1. Adjust or replace as required:.

2. Drain: or f~1I transmission to proper, .;
level:-

7

3. R'efer to Quick Test 'Section 14'of
.th~ Engine/~missi6ns DiagnoS.is'

. Shop Manual, Volume H. ';"

CD6481-'2B .'
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17·09·23

CONDITION/CAUSE (Continued)

CONDITION

Transmission-AutomaticE40D

DIAGNOSIS GUIDE - E40D (Cont'd)

, ...POSSIBLE CAUSE

·17~09·23

RESOLUTION

Transmission overheats

.. p .........,:,

No 1st gear, starts in higher gear

, No 1-2 upshift

"'.

1. Excessive tow. loads
. ,-'"

2. Check 'fluid level
- Fluid·level high o(low "',

3. Check electronic engine' cohfr61 '
operation . .' l'

4. Insp.ect' transmissio'n Cobl~r and
cooler lines - , '"
- Restricted or blocked

. '-
5. Test converter clutch ,'.

- Conve"rte~ clutch does ,not apply
6: Inspect valve body

,:.- ~irty' or, sticky valves .' 1,

7. Inspect torque converter 'one-way
clutch
- Qne-way clutch lockeq up ~ ,:

1. Check line pressure
- Low line pressur~' )'

i
'2. Check solenoid operation

. '...... ~

3. Inspect 02 valve, 2-3 shift'valve
and, 3-4 shift valve
- Springs missing ·or tangl~q

- Dirty or sticky valve .
4. Air bleeds for S1-S2 circuits

missing
5. Stuck solenoid regulator. valve

1. Check fluid level !, • ',.' ' ••

...:... Fluid'l~v~1 high '~( IQw
2. Check mal")ual linkage'

- Misadjusted/da~a~.~~ ..

3. Test line pressure ,
~ Low to intermediate friction

clutch . I

4. Check solenoid operation
- (S2 solenoid suspected)

5. Inspect valve body bolts
-Bolts Jeose or tight'

6. Inspect valve body
- Dirty/sticky valves ;

7. Inspect 1-2 shift valve
- Stuck, nicked or damaged .

8. Inspect 02 valve
- Spring missing or damaged
- Dj~ or sticky valve . . '. ,

9. Air bleeds for S1-52 circuits '
missing y, ~

1. Check owner~s manual for -tow
restriction.

2. Drain or fill transmission to proper',
level.

3. Refer to Quick Test Section 14 of '
Volume H of the service manuaL

4. Service as required. Refer to
General ·Diagnosis in the
'beginning of this section.

5. Refer'to service procedure in this
section..

6. Clean, service or replace valve
body.:

7. Refer to General Diagnosis in the
beginning of this section. Replace'
the converter if,necessary. ~

; 1. Perform line pressure test. Refer
to service procedure in this section
if necessary.

2. Refer to electrical diagnosis
proced'-Jre in this section. Service
as required.

3. Determine source of
contamination or damage. Servi~e

as required.

4. Service as required.

,
5. Disassemble and inspect. Service

as required.

1. Drain or fill transmission to the
proper level. .'

2. Service as required. Aefer to
"r Adjustments at the beginning of

this section.
:

3. Perform .Iih~ pressure test.' Refer .
to service procedure in this
section, if. necessary.

4. Refer to electrical diagnosis
procedure in this section. Service
as'required.

5. Tighten bolts to specification.

6. Determine source of .."
contamination. Service as
required..

7. Determine .source of
contamination. Service as
required.

8. Determine source of
contamination. Service as
required.

: 9. Service as required.

CD6482·2B
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, CONDITION/CAUSE (Continued)

CONDITION

No 1-2',upshift (Cont'd)

,"' :

1·2 Shift harsh or soft

2·3 Shift harsh or soft

.' jt~.,'

Tra~smlssion-Automatib'E~OD

DIAGNOSIS GUIDE'- E40D (Cont'd)

,POSSIBLE CAUSE,

10; Inspect intermediate cluJch
accumul.ator regulator valve
...:.... St,lJc,k, nicked or damage9

11 ..Insp~qt intermediate cl~tch '.'
,accumulator '~ , " ~J

- Plu,nger stuck or damaged '
.-; Springs missing or dam.ag~9

12. Inspect intermediate clutch
. . assemb,~Y .,.. , .

- ,Clutch plates damaged/missing
.:- Piston'or seals da-maged '
- Ball check stuck/missing
-:- Feadbolt loose/mis'sing/sealant

·Ieak. ,." .'
- Clutch hub damaged

13. inspect ilitermeqiate one-way .'
clutch assembly .., ,:
- Damaged' cage/sprags "
~ Misassembled on inner race

J4. Stuck 1·2 manual transition

1. Check line pressure
'- High or low line pressure

2. Linemodulatbr pressure
- ~igh or lo,W

3. Inspect valve body bolts
,: loose or tight

- 4~ ihspect intermediate clutch.
.. stcumulator regulator valve "

- Valve stuck, nicked or damaged
...:.... Spring missing or tangled,

5., ,Inspect vaive body .
- Dirty or sticky valves

6. In~pect i,ntermediate Glutch :'
ac~um~lafor' ,.
~ plunger, stuck or damaged
-"Springs ~issing or tangled

7. Inspect pu'mp- air bleed check
, valve - valve leaking or '

damaged '

1. Ch~ck line pressure
- High or low-line pressure

.2. Service lin~ modulator pressure'
...;.... High or low

3. Inspect valve body bolts
- Loose or tigDt'

4. Inspect intermediate clutch:,
accumulator regulator valve
'7' Valve stuck, nicked ,or'
'damaged
~ Spring missing or tangled

17·09·24

,~,l "

- .. ' ~ RESOLUTION,

10. Determine 'source of '"
contamination.' Service as'
r~quired. ,t

11. Determine source 'of ..
contami'nation. Service as
required .

12. Determine source of
contamination or -damage.
SerVice as required.

13. Disassemble and inspect. Service
as requfreq. '.. _' , "

14. Disassemble and inspect. Service
as required.

1. Perform line pressure test. Refer
, , to service procedure in this

section if necessary.

2. Refer to cleaning and inspection
service, procedure in thiS section
if necessary.

3. Tighten. bolts to the specification
listed'at the back of this ,section.

4. Determine source of
contcimin.ation or damage.
Service as required.

5. Qaterm'ine source of
contamination. Service as
required.-

6. Determine"source of '
contamination or'damage.
Service as require.d.

, 7. Service as ~~quired.

1. Perform line pressure test. Refer
to service procedure in' this '
section if necessary.

2'., Refer to service procedure in this I

sec~ion .if necessary. ,

3. Tighten bolts to the specification "
listed at the back of this section.'·

4. Determine source of
contamination or damage.
Service as required.

CD6483-2B
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17·09·25

.CONDITION/CAUSE (Continued)

2-3' '~~ift har~ti or 'soft (~qnt'd)

No' 2-3 upshift

........

Transmission-Automatic E40D

DIAGNOSIS GUII;>E -:... E40Q (Cortt'd)

PC;:>SSIBLE CAUSE

5. Inspect intermediate c'utch' '.
accumulal~r .' '. .
- Plung~r stuck or damage~
- Springs missing' .9r,' tangled

6. Inspect valve body
- Dirty or sticky valves

7. Inspect pump air bleed check
valve
~ Valve leaking or. da~aged

8. Inspect intermediate clutch
assembly
- Glutch plates damag~q/rriissing

- Pistpn or seals damaged
- ~all check stuck or missing
- Feedbolt loose/missing $ealant

leak " ...'

- Clu~ch hub damage~

1. Check fluid level .
~ Fluid level high. or low'

2. Check line pressure ..
- Lew to 'direct- clutch

3. Check solenoid operation
.:- (S1 solenoid suspecte<;j) .-

.. -., .
.. , t.,' ..

4. Inspect valve body bolts .r',-:'

- Loose or tight

5. Inspect valve body ~',
- Dirty or sticky, ~alv~s

. 6. ,Inspect 2-3 shift valve ,
- Valve stuck, nicked or damaged

7..8S5 check ball missing" .,
- plate seat damag~d,

8. In~pect dir~ct plutch assembly
- Clutch plates damaged/missing
-:- ,Piston or'seals damaged
- Ball check assembly stuck or

missing. "

9. ,nspect direct clutch cylinder
...:... Seals damaged or missing or

holes blocked .

10. Inspect penter support
- Damaged
~ Feed'Qolts loose or mi$s,ing
- Center',support 0.0. or c,ase
. .bore damaged/leaking

-:- Teflon 'seal damaged,'

1,7~09·25

. ~ESOLt'TION"'::;

5. Determine source '~6f' . ....
contamination or da·mage.
$e~ice as requ i·~e-ff.

6. Determine source of
contamination. SerVice as
required. . '

7. p~termine sourc~ Of
contamination or damage.
S~rvic~ as requlrea.,

8. petermine source of "
contamination or·· dqmage.
S~rvice as requireq.~·~

1. Orpin or fill transmission to the
pr~per lev~l.

2. Perform, line pressure test. Refer
to service(procedure in this
section if necessary.

3. Refer to electrical diagnosis
procedure' in this section. ServJ~e
as required .

\-

4. Tight~h bolts to the specifica~ion' .~,

I,iste~ at the back of t~~s ,section.. '~l'

5. Determine source of "
contamination. Servtee as '
re'quired. "

'6. Determine source of
cont~min~tion..SerVice::a~ .~ ,,"" ,-
requ~~ed. .

7. S~~ice as r~quired.

8. Determil')e source of
contamination. Service· as
~equired.

9. Determine source of
contamination. Service as
required. ,~~, ., •

10. ~ervice as required. '

r.

." CD6484-2B~
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17-09-26

CONDITION/CAUSE (Continued)

2-3 Shift harsh or soft

: ~ •. ~. J.. .-" '.

No 3-4 upst"!ft ,

' •• "<\

.)

li

Tran'smissiori~Automatic'E40D

DIAGNOSIS GUIDE -E40D (Co~t'd)

PO$SIBLE C~U~E

1. 'Check line pressure.
- High or low line ,~ressure

2.. Line ,modulator- pressure
- High or low.

3. Inspect valve body bolts
- !3ol~s tight or loos~,

4. Inspect valve body .
-. Dirty or sticky "valves

5. Inspect direct clutch accumulator
regulator Valve . I . ,

- Valve stUck, nicked or-'damaged
- ·Spri~9. 'miss!ng or tangled '.

6~ Inspect direct clutch accumulator
. "- Spring~.missing or t~ngled

. - Plun·g~r. nicked or damag~d

7. Inspect direct ~Iutbh asSembly
- Clutch plates damaged/missing
- Piston or seals damaged .'
-Ball check.assembly·~.tuckor

missing .

8. Inspect qirect clutch cylind~r .
- S~als dam~ged, ~issing or.

holes blocked

:. 9. 'Inspect·cente~ support
; - - Damaged

- Feedbolts loose or ·missing
- Center support 0.0. or case

bore "damaged/leaking
....:... T~flon seal damaged

1.· .Chec~ fluid. Ie\l;eI ,
-: FI~id level high or low

2. Che~k line pressure
- l1igh 9~ low line. pressure

3. Che~k -s,olenoidoperatiQn
. - (S1 or S2 solenoid suspected)

~. Inspect valve body bolts
- BQlts tight or loose

5. Inspect valve body
: -, Dirty or sticky valves

6. Inspect 3-4 shift valve,. L

- Valve stuck, ',nicked or qamaged
..:- Springs· mis~ing o'r tangled .

7. Inspect overdrive accumulator .
regulator valve .. ".
- Valve stuck, nicked or damaged
- Spring missing or tangled

17·09·26

RESO(.UTIC)N

1. Perfprrn line' pressure 't~st:" Refer '.
to s~rvice procedure in this section'
if necessary. .

2. Refer to cleaning and inspection
service procedure in this section if
neces.sary.

3. Tighten bolts to the specification
listed at the back of this section

4. Determine source of
contamination .. 'Service as
required.

5. Determine source of
contamination or damage. Service
as required.

6. Determine source of
contamination. Service as
required.

7. Determine source of
contam~nation or damage. Service
as ·'required. . .

8. Determine source. of
contamination~ SerVice as
required.

9. Servi~e as required.

1. Drain or· fill· transmission to the
proper level.

2. 'Perform line pressure test. Ref!=lr
to servic~ procedure in this
se~tion 'if necessary.

3. Refer to electrical diagnosis
procedure in this section. Service
as' re.quired.

.4. Tighten bolts to the' specification
listed at the .back of this section.

5. Determine source of
contamination. Service as
·req~if.ed.

6. Determine source of
contamination. Service as
requ~re9·

7. Determine source of
.co'ntamination or.;damage. Service
as required.

CD6485-2B
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17·09·27'

CONDITION/CAUSE (Continued)

CONDITION'

No 3-4 upshift (Cont'd).

3-4 Shift· harsh or soft

Shifts 1-3
.. ' .~

Transmi$sion-Automatic E40D

"DIAGNOSIS GUIDE ---=, E40D (Corit'cn

POSSIBLE CAUSE

8. Inspect overdrive. clutch assembly'
-,Clutch plates burnt or worn
- Overdrive clutch' cylinder

'damaged/feedbolt loose or
missing/sealant leaking

- Cylind~r ball check, assembly
~ stuck or missing

1. Check line pressure
- Line pressure h.igh or low

2., Service line modulator pressure
- High or I,ow.

3:~ Inspect valve body bol1s
- Bolts I~ose or tight.':'.~

4.. Inspect valv.e body '.
- Dirty 9r sticky valves

5. 'Inspect 'overdrive accu~ulator
regulator valve , .,'
- Valve. stuck, nicked/damaged
- Spring missing or tangleo ....

6. Inspect overdrive 'accumuiator
- Accumulator plunger stuck or

damaged .' '.
- Springs missin~ or tangled'

7. Inspe,ct overdrive clutch assembly
- Clutch plates burnt or worn
.--: Overdrive· clutch cylinder. .

damaged or feedbolt loose or
missing " .

- Cylinder ball 'check ass~mt?ly

stuck or missing

1. Check fluid level .
- Fluid .Ievel high or low

2. Inspect 02 shift valve .
-·Dirty or sticky..

;:/ ~ Spring 'missing or damaged.

3. 'Inspecr intermediate clutch'
accumulator regulator valve',

.-Valve stic~y .or dirty

4. Inspe,ct intermediate frictiofl ,clutch
- Bu'rnt or worn . .

17-09-21

R.ESOLUTION

8. Service as required.

1. Perform line pressure test. Refer
to service procedure' in this section
'if necessary. ."

2. Refer to. cleaning and inspection
service p'rocedur~, in- this s~ction if:.
necessary.

. 3. Tighten bolts to the specification
listed at the back of this section'.

4. Determine source of ._
contamination. Ser,vice as
required.

,5. Oetermine source of
contamination. S~rvice as'
required.

6. Determine source of
contamination. Service as
requir~d. '.

7. Service as requi~ed.

1. 'Drain or fill transmission to the
proper level.

2. Determine source of
contamination. Service as
required.

3. Determine source of
contamination. Service as "
required .

4. Service as required.

CD6486-28.
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17·09·28

CONDITION/CAUSE (Continued)

CONDITI'ON-
Shifts 1-3 (Confdf' ':.-, '

Transmission~~utomatic E40D

',DIAGNOSIS GUIDE,- E40D (Cont'd)

POSSIBLE CAUSE

5':'lnspect intermediate one-way,: ,.'
clutch assembly., ..
- Damag'ed' cage/sprags ;.
- 'Misassembled, on', inner race

RESOLUTION

5. Di'sassemble and inspect. ,~Service
as required.

1. Check electronic po'w~rtrain control, 1. Refer, to Quick Test Section 14 of
operation t ,. , ' the Engine/Emissions Diagnosis

'. . . " Shop, Manual, Volume H of the
... ~ service manual. ' .'

Shift speed high or low

~ .. ~': ".: . '

'4~3' Downshift harsn J -

3-2 Downshift harsh
c ~ .... ':' . ... ~

2-1 'Downshift· harsh

, ...

"'-'- ..'. ... ~

2. Inspect vehicle speed sensor
- Wrong gear/qamaged gear

1. CB7 check ball missing
- Plate seat damaged

1. CB6 check ball ,missing ;
- Plate seat 'damaged

1. CB14 check ball missing;) ','
~ Plate seat damaged

1. Ctle·ckfluidJevel. ~

~.F,lui~ level I,o.w

2.' Check· line pressure
---: ~ifle pres~~u~e I?w

3. Inspect manual linkage (internal
and external) '.

, -:- Mis,adju~te"d, disconnected,
. . .'. da,m~ged, brokefl or ~ent J"

! 4.· Check transmission,filter,inside oil
pan ~ ' ..

5. In~pe~t valv~.-b.oqy an9 pCimp.
control body, .bolts . '.' ',",
~ Loos~ o~ ti~ht

6. Inspect pump control' body' and
valve body·,., .. ' " ... -.
- Dirty or_ sticky:,vaive~

.7. Inspect overdrive'-·one-way.,clutch'
--=- Improperly assembled/damaged
- Dam~~ed, sp~ags ~r ra~es

8. Insp'ect'forward clutch ass'embly
- Burnt or missing 'clutcti~plates

;-:-Damaged piston or ~e~ls

- Forward clutch ball check'
assembly missing or dcimaged

... '- Center sU'pport seals damaged
or missing/holes blocked/
feedbolt loose or missing.

- Forward clutch hub damaged

~

2. R~p'air or replace as necessary.

: 1. Service as r~quired.

1. SerVice as required.'

1.: Service as required..

1. Fill transmission to the proper
level.

r 2.. Perform line press.ure test. Refer
to service procedure in this
section if necessary.

3. Service as required.

,4. Repl~ce filter'if plugged.

5. Tighten bolts to the specification
listed at the back of this section.

6. Determine source of
contamination: Service as
required.

;

7. Service, 'as required.

8. Determine source of
contamination or damage. $ervice'
as required.

CD6487-28 :.
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17·09·29

CONDITION/CAUSE (Continued)

CONDITION

Transmission-Automatic ,E40D

DIAGNOSIS GUIDE - E40D (Cont'd)

'POSSIBLE'CAUSE' RESOLUTION

17·09·29

, ,:' ")

9. Determine source "of damage.
Service' as 'req~i.red:'· .",

:

','- .

~ ,',

. ...;f

9. Inspect low/re'action one-way
'clutch' . " ..
~ Improperly' ~ssemble'd '
-.O~mag.ed rolle~s ,-';-:' ... '

10'. Inspect front sun ge~r/shell 10. Determine source of damage.
-:- Damaged C" '.' • Service as required.

11. Inspect front ,and rear carrier 11. Determine source of damage.
- Damaged :pinions/lugs·to·"rear. Service as required.

ring gear '~" " ., "'~

12. lh~pect reyerse ring gear.. 12. Determine source of damage.
- Damaged gears/lugs to forward . Service as required.

carrier

No reverse

. '1.:,~ .

13. Inspect output 'shaft·~'

~ Damaged. splines

1. Check fluid level
.. :- Fluid 'level, low' ..

2. Inspect manu~1 Ij'nkage . '. :
- ·Misadjusted., disconne,cted,

da~aged, ~rok~n'or bent

3. Check line pressure':' '" .,
--- Line pressu're low'

.... ~ .'",

4. Check transmission filter inside oil
pan

5. lr1spe~t valVe' body and Rump
control body bolts ~ , .
'- Loo$e ,?r tight' '.:

6. Inspect pump control body'and
val~e ,body "
- Dirty o~ sticky valves,

" 7. Inspect direct clutch accumulator
regulat,or valve .. I

- Valve stuck, nick_ed/damaged
~ Spring missing or tangled

8. Inspect direct, clutch assembly (if
3rd gear 'inoperative) .
-·Damaged piston or seals
~ Burnt or missing clutGh plates

.' S Direct cll)tch ball c.hec,k, .
'assembly' missing or d.amaged

~ Center'"support seals ..damaged
" or missing or hol~s, t;>locked
~ D~rect clutch hUb~atnage9

9.' '~nspect coast clutch'ass~mbly for
.. ' leakage':, ~ . " .,

( ,

13. Determine source of damage.
Service as required.

1. Fill transmission to the proper
level.

2. Service as required'.

3. Perform line'; pressure! test Ref~.r.

to service procedure ,in',this "
section if necessary.

4. Replace filter if plugged.

5. Tighten bolts to the specification
listed at the back of this section. '

6. Determine source of
contamination. Service as
required.

7. Determine source of
contamination or damage.
Service as required.

8. Disassemble and inspect clutch
assembly. Service. as requ~red.

9. Disassemble and inspect clutch
assembly. S'e~iceas requir~d.

CD6488-2B
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17·09·30

CONDITION/GAU~E(Continued)

CONDITION·

No reverse (Corit'dj

No park range
' .......

... ~ -.

Harsh neutr~lto drive or neuJral to
reverse engagements .

'.
"

Transmission~Autoniatic E400'

DIAGNOSIS 'GUIDE -1;490 (Cont'd)

POSSIBLE CAUSE

,11. Inspect reverse clutch .'
~ B'urrit'or missing' clutch plates
- Damaged piston ',ot ~eals

12. Inspect front and rear"'carrier . ,
" ~ Damaged pinions/lugs, fo r~ar ,"

ring gear, .

{ 13. -Sti~en~r. plate:"boits_'~oose, ~"~

1. Inspect manual shift ,Iinkag"e
- Dam~gedor misa~juste~ :.

2. :Damage park mechanis";
.- ~hipped or broken parking

pa~1 or parking g~ar

.~ Broken parking pawl return ..
spring ,

- Bent or broken ~ctLiating rod
- Broken abutment ." . .-
~ Mi.ssi'ng or-19C?seabutrylent

plate retai~ing .s,crew ~

1. Check ,fluid leyel .
~ Fluid lev~1 low

2. Check electronic engine control
operati<;>n .. __

3. Worn/damaged/loose U-joint., slip
yoke, transfer case, rear ~Ie or
rear suspension '

4. Inspect valve body bolts
'- Loose or tight ' ..

5. Engagement 'control valye-'
- Valve stuck, ·nicked or .

damaged
6. CB13 check ball missing' ..
~ Piate seat dam'aged

7. Inspect direct clutch accumuiator
regu lator valves \.
- Valve sticking or dirty
--- Spring missing or tangled

8. I~spect direqt clutch' accumulator
'- Accumufator pl~nger 'stuck
-"Accumulator seal aa.maged or

,missing ". :-
-Springs missing or tangled

9. Inspect'forward'clutch assembly
, - Burn~ or missing'clutch· plates :

- Damaged piston or seals
,- Forward clutch- ball check ~

·assembly· missing or damaged
- Center support seals damaged

or missing/holes blocked/
feedbolt loose or, missing

,- Forward ~Iutch hub damaged

10. Inspect r~verse clutch for leakage.

17-09-30 "

.~' RESOLUTION

~1. Determine source of damage.
Service as required:

12. Determine source of da'mage.
Service as' required.

1~. Tighten to specifications.

1. Service as required. Refer to
Adjustments at the beginning of
thi.s section.

2. Determine sourc~ of damage.
SerVice as required.-

1. Fill transmission to, the proper
level.~

2. Refer to Quick Test Section 14 of '
the Engine/Emissions Diagnosis
Shop Manual, Volume H.

3. Service as required.

4. Tighten ,bolts 'to specification~ ,

5. Determine source of
contamination. Service, as
required.,

6. Service as required.

7. Determine source of
contamination. Service as
required. ,-

8. Determin~ source 'of
contamination. Service as
.required.

9. Determine source, of .',
contamination or damage.
Service as ·require~.

·10. Identify sourc~ of leakage.
Service as required.

,CD9272-2B

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17·09·31

,CONDITION/CAUSE (Continued)

CONDITION

No forced downshifts

No engine braking in manual ,one
.'

~. ... f

'."

No e~g~ne ..brB:king in.manual,second

Transmission-Automatic E40D

. -.
DIAGNOSIS,GUIDE'~ E40D (Cont'd)

POSSIBLE CAUS':

1. Check electronic engine con.trof
operation , , ".

2. Inspect valve body bolts· '
. - Bolts loose or tight

3. Inspect valve Qody ,
- Dirty or sticky valves;

1. Check fluid level
- Fluid level low

,2. Check line pres~ure,.-.

- Line pressure low,,',

3. Check solenoid operation :
- (S1 solenoid suspectecn

". , •• f'.

4. Inspect for dirty or sticky v~lves

- Reverse clu~~h modulator, 02
4-3-2 timing or 2-3 or coast
clutch shift valves "

5. Check ball missing
- BS1, BS3 or CB1 :
- Plate seat damaged

6. Inspect coast clutch
- Worn ,or burnt'
- Piston or seals damaged
- Stator support damaged or

holes blocke.d '
- Coast clutch hub damaged or

holes blocked .

7. Inspect reverse clutch
- Worn or burnt .
- Piston or seals damaged

1. Check fluid level
I. -.Flui.d level low

2. Check line 'pressure ..
- Line pressure"'lo~ .

--., ~

3. Inspect for dirty or stic~y val~es

- 4-3-2 timing, 02, 2-3 or coast
clutch shift valve ~

" 4.'·Check ball missing-
- BS1, BS3 or' CB1
- Plate seat damaged

5. ChecK intermediate"servo.

6.. Inspect intermediate band or ,drum
- Worn or burnt. ' ;

';"; _ ...

RESOLUTION ..:

1. Refer to Quick Test Section '14 of
Engine/Emissions Diagnosis Shop
Manual, Volume H, of the service
manual.

,'2. Tighten bolts to the specification
listed in the back of this section. r

3. Determine source of
contamination. Service as
required.

1. Fill transmission to the proper
level.

, .
2. Perform line p~essure test. Refer

to service procedure in this
section if necessary.

3. Refer to electrical diagnosis
procedure in this section.

4. Determine source of
contamination. Service as
required.

5. Service as required.

6.. Service as required.

7. Service as required.

1. Fill transmission to the proper
level.

\ . 2. Perform 'line pressure teat. Refer",
to ,service procedure i'n this, ;
section if necessary.

3. Determine source of
contamination. 'Service as
required.

4. Service as required.

5. Perform air pressure test of servo
for leakage. Service as required.

6. 'Service as required.

CD9243-2B
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17·09·32

. CONDITION/CAUSE (Continued)
• _ • • •• ," ' ~ . a

Tr.al1smission~Automatic E40D

DIAGNOSIS GUi,DE - E40D (Cont'd)

17·09·32

~ONDm~N
..

POSSIBLE CAUSE ' RESOLUTION

No engine brak!ng :in 'manual seco~d 7. inspect ~as~ clutch 7. Service as required.. i
, ' " . -.". ' . ,

(Conrd), . .\ '.-- ' ~.Worn or bumt
" -.

" ~ 'Piston or"seals damaged'
.. - 'Stator support.damaged or

holes blocked
. - Coast clutch hub damaged or

.. ' ,
. . holes' blocked .,

Erratic shifts 1. Check fiuid -'evel . ' 1. Drain or f~1I transmission to the
-, ~ Fluid' level 'high or 'low proper level.

:

2., Check elec~ronic engine control 2. Ref~r to Quick Test Seqtion 14 of.,

6pe~ation Engine/Emissions Diagnosis Shop... Manual, V~lume .H.
3. Inspect yehicle speed'sensor

' ,

3 SerVice as required.
, -:. Qamaged or defective ,.

4. Inspect' valve body bolts 4. Tighten bolts to the specification,.

~'Bolts loose or tight ..
listed at the back of this section.

5. Inspect y~lve body 5". Determine source of
: ; -Dirty or :st~cky valves .. contamination. Service as

.... required.

Shift hun~ing ; 1. Check fluid level' 1. Drain or fill transmission to the
~ Fluid .Ie~el; high or low proper level.

-.
2. ~neck electronic engine c'oritrol 2. Refer. to Quick Test Section 14 of

" op~ration Engine/Emissions DiagnQsis Shop
..

~ Manual, Volume H., . ~

3. Er~a~~c vehicl~ speed' signa~, 3. Check vehicle speed sensor
conne¢tion.

' .•~ .' '- Check speedometer' cable for
.. proper routing (kinks) . .

- Check driven gear for damage.

Hi~h or low line press~re 1. Check fluid level " 1. Drain or fill transmission to the
'i;;;.. FI~iQ level high or low proper level.

2. Electronic preSsure contrOl', 2. Refer to electrical diagno~is
soienoi(j malfunction ., procedure in this s~ction. Service

as required.
.,

3. M~in regulator valve 'or spring 3. Determine source of d~mage or
- Dirty or sticky valv~ contamin~tion .. Service as

, .. -:-. Damag~d spring . ~ required.. - ...

4.· p'urnp assembly pete""';'ine source of darriage~". ' ,', 4..-

~ Gears damaged, broken or worn Servi?e .a~ r~quired.

No converter clutch apply 1'~ Check fluid level . 1. Drain'or fill transmission to· the
...... - '"'

~ Fluid level high or low " pr~per leveL '
2. Electrical system or electronic 2. Refer to electrical diagnosis ._.

engine control procedure in this section. ~ Service
: --:: No lOCk-up sig~al as .required.

" .... ", ~ ~ S3 solenoid malfunction ~

" ~.Bulkhead. conn.ector ~amag~
- f?inched wires
-::- ~LPS' fault '

; 3. Inspect stator shaft Teflon.seal 3. Determine source of
-:: :- Damaged seal' . contam~nation. Service as

requ~red.
. . :. 4. Converter. clutch control valve 4. Determine source of

~ Dirty or sticky contal1)ination. Service as
: .. .. required. .

,-
. ~

CD9244-2~'
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17-09-33

CONDITIQN/CAU~E (Continued)

. • ~ ~ • I •

'. "CONOlnON

Transmission-Automatic ~40D

• $ '';'' ~ -. ". • ".'

DIA~~OSISGUIDE --- E4~D (Cont'd)

~ . ,POSSIBLE, CAU$E - '.. ',' .' RESOLUTION

17-09-33'

'.,
.. -$ot.;"

" . ~ .
3. Determine'source of

.contamination. Service as '.
. required. ' ,.' .' . ,

Converter cilitch does npt release

.,. .... ' ......

1. CHeck fluid level .. , "" ". ~. brain or .fili. transmission to ·the
, --:. Fluid level high or low proper level: '. \ .',.

2. Electrical system or'electronic ·2. Refer;to electric~lqiagnosis~·~·.
engine control' procedure in this·section. Service'
- No~-unlock signal as requir~p.

, ~ S3' solenoid m~lfunction
·...;:,·Bulkhead connector 'pamag~d,.. ,
- ~inch~ wir~s . \' \'

. 3. Converter clutch control valve
~ 'Dirty or stuck valve .

",,',A'

2. .Perfoirn line pressure test.' Refer
to service procedure in this"~' .

,'section if .necessa,ry; .'~ .
• "" • ... ,' ••• u

2. Determine source·()f~'-·. ,'i~

contamination or ~amag~:·Servi6e..
asrequir~. : '. .. ,f•

,Una ~ul~tor :pr~~sure high or low

"; .. ~

~ . "

1. Check;,line pressure
~ ~igh or low line pressure

2. 'Inspect line pressure' modulator
. valve' ' ' ,

- ·Valve stuck or damaged ....
..~ Plunger or sleeve stu~k ,or

damaged . .:\. .'
,<6," :,"

C~2~5-2B
:.. ...... ,)

'.' .......

, Electrical Dia~nosiS
When referred to this Section, perform the
Electronip Engin~ ContrOl' (EEC:1V)' Quick' Test in'

'Section 14 of· the Engine/Emission's Diagnostic
·.Manual* Volume.H first. This will d.etermine if any.
':'se~ice codes .for the t~ansmission exist.

, The following.codes rn~y appear during the EEC-IV
Quick Test. Seryicethese'codes first and repeat th~·
EEC-IV .QuicK. 'Test before continLiing with the
transmissio~ diagnosis. . ~ .' -

. : l:EC-IV Quick' Test, Service Cotles
• • a. • •

• 26: TOT Out .of Self-Test. Range: The
Transmission Oil Temperature (TOT) ,sensor
registers' a temperature not-, in the- allowable
range of testing..The test should be repeated
with the transmission warmed to the correct:

. festing ternperature. (Refer to Engine/
Emissions. Diagnosis. Shop Manual* Volume H
for correct temperature.)

• 47: 4x4 Switch Closed: Transmission transfer
case is activated into four-wheel drive. Release
four-wheel drive and repeat test.

•. 65:' Overdrive Cancel Switch Not Changing
State: Operation of. the .Overdrive Cancel
Switch was not recorded during the Engine On' .
Quick Test. Service'this switch as outlined in '
,the Pin PoiJ'1tTests' in Engine/Emissions ·
Diagnosis ,Manual'~, Volume H.

. . ~

.' 67: MLPS' Out of RangelAC O.n:, 'If AC t'h.i,ch is
.on during t~st, .this·cOde will'appe~r: SHut qff AC
o~ de.frost al'Jd..tepeatt~st. If. the_·AC:uh~tW.as off
'during the te'st, go" to the code 'in the following

. ',., .:S'ection:· . _. . :': .

If-any of the following service codes appear during
tt:l~~J;~C-IV Quick Te~t perform the Orive Cycl~ Test
for continuous codes as outlineq: .". '. .

, Transmission Quick Test Service Code~
.: .... ~. ., t. •• • ...

. • 49:· 1-2. Shift Error: Engine speed droJ:), d\Jring .
the ·.1 to. 2 shlft does not fall-.within tolerance
iimits. '

. ",! ......,. - '. ~ .... .. .. ,.,.! .•

. '.,56: -40',degree.,F.indicated TOT,. Sensor, Circuit ,
. ·Open: Voltage d.rop .across.,th~TOT sensor '

exceeds the scal~ set for the temperature' of
'. : -40 d~gr~e~. ~. , . '.;

• 59: '~":'~ ..Shif~ 'Error: .Engine sp~ed .drop during
the <2' to "3 snift does' not- fall 'within' tolerance
limits. ' ' '~

...• 62:, ·:Converter Clutch Fajlu're:: ..The ' EI;C-IV
. ',' module picks up'excessive.am6unt of converter

,.: slip :whi.le. c<?riverter is. ~ched~le,q to' be locked
'-,~ up. .',:

, "

...•': 66: :,315 . deg'rees F : indicated, -TOT:·;Sensor
·Circ~itGrourided: Voltage drop'across 'the TOT

. sensor' does not reach the' scale set· ·for the
temp~rature.of ~1 ~ degrees F~ ,.

*Ca'n be purchased .as a: sep~~ate item.
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,17·09.34 Transmission-Automatic ,E400' 17·09·34

CONDITION/CAUSE (Continued) . '

Electrical Diagnosis Chart "~nde~~;" . . ". ;'~'.

, .
1.1 ~he .}~C?de~ appear, refer to the Pinpoint Test.

, ", chart~o ·:.~elow' for the appr()priat.e service' code. .

. NOTE: If any other service codes, appear, service
those'codes first as they coulq affect the electricaL
,operation ~f the' ~ransmissioh.

NOTE:' After" the servicing of a'ny error codes
resulting from the Quick Test, the Quick T~st should'
t)e repeated.

5. Press Overdrive Cancel Switch (LED light
should turn off) and accelerate from 65 Km/h

.. ." (40·,mph) to·80 Km/h (50 mp~). This-will allow
.the ,t~aJ:l~mi~~ion to shift into fourth.g~~r., ~91q'
spee9 and thr9ttle. positio,n 'steady f<;>J'.a
f!lJnimum of 15·s~conds. '

. ~~' With _'transmission in fourth and mai'ntaining,"
, , , steady speed and throttle opening, lightly apply,

and release brake (to operate stop .Iamps).
Then.. hold speed and throttle, steady for an .
additional:5 seconds minimum.,

'7. Brake to ~a 'stop 'and remain' stopp'ed fo'r. a
,minimum of 20 seconds with the'transmission'in,
,@ 'range. : .

'~,e: ..R~pe.at ~~ep~ 4 t~rC?ug~ .~..~t ',~~,~~t fiv~,t.ir'De~.

- "9:' . P'erf'orm ~EEC~IV Q'uiCk-Test la'n'd'~~:'record~
"t,: continuous codes. '

.!,I'....

. ..

. AA .
. '~BB:_

..:' .~

56 .

Error CQdes.

. . 49

. ~,. . 59··,

'. '67: MLPS Out of Range/AC' On: Indicated
voltage drop across 'the MLPS (Manual Lever ".,

, Position Sensor) exceeds the limits establi$hed" .
for each positio,ri.'"; AC .or pefrost., 9n:. ,Faul~ .

" - results from ~ the 'AC; clutch being on during,
Q~ick ,Test. ," ,.

'. • 69: 3-4 ,Shift Error: Engine speed drop 'during .
~, the: 3",to 4 shift does' no.t fall within tolerance
· 'limit.; , - ,/' -;'. . .

• 91: Shift Solenoid 1 'Circuit 'Failure: Soleno.id 1 ,.' .
circuit . fails to provide voltage drop aCross
solenoid. Circuit open or shorted, or EEC Driver
failure. .

• 92: Shift Solenoid 2"Circu'it:Failure: Solenoid 2""~ ..'
circuit fails 'to provide vo'itage drop ,across

", ,'·solenoid.Circuit open or 'shorted, or"EEC Driver',
failu·r~.' .: . ~ ':";~'" , ": ' .

• 93: CCS Sole"noid"Circuit Failure:' Solenoid 4
(Coast,Clutch Solenoid) fails to provide vol~age. , ; .~;

'" drop ,across soler,oid. CircLJit open or shorted,
or EEC Driver failure. ..

• 94: ecc Solenoid Circuit Failure: Solenoid 3 ',:
(Converter ,Clutch Control' $olenoid) fails to

" " : J~ro'(ide voltage drdp across' solenoid.' Circuit .
_ open' or shorted~ or EEC Driver failure. .

.- 98: Failure Mode an9 Effects Management
Failure/Failed EPC Output' Driver: During the

,Quick Test, the voltage through the" EPC,.
,(Electronic .. Pr.e.ssure ,Control) solenoid is
checl<~d and compared to a vo(tage thtough
the's'ol~noid after a time'delay. An error will be .
noted 'if the change tolerance is exC?eede'd.

.. ' .. . ..'

• 99: EPC'Solenoid Circuit Failure/Short: Vqltage
measured across the Electronic Pressure

- ~~.Control Solenoid .is less than-. a . calculated"
minimum' voltage.

( . , '.
62 ~ , CC

BB

Drive Cycle Test

After perlorrni~g' the: EEC-IV' b'uick 'Tes(. the
,follC?wing drive' :cycle test:· for chec,king ,E40D

continuous' 'codes 'should bel perjornied. .. ,';

NOTE: Faults have to appear four 'times
consecutiv~lyfor continuous codes 49; 59 ano'69'to
be'set, and fiv~ times conse9utively for cOrltinuous .
code 62. ' .. .,', ,~.~ , ~..

1. Record and zero EEC-IV Quick 'Test codes. .'

2.,. ' .Verify~that the tr~n'srni~~ion,fluid ieve(i~ corr~ct.
_:'_ 4'. :. "0.. • ""... •

3. Warm engine to operating tempera~ure.

Lt. :'With·_~ra.nsmi~sion.·,' in @"range,' press the
Overqrive Cancel' ':Swi~~h (LED ',light should
illuminate). and" 'moderately 'accelerate from.
stop to 64 Km/~ (40 mp~). This will allow the
transmission to shift into thir~gear. Hold speed

-, and ~t'lrottle 9pe'ning steady,for a J'J1ini,mum of 15 ,;
second~,(30 s,econ9s abov.e 4.000 feet altitude). '

67

69

91'
92

'93,'

94

" " ' ~8

99

~ , .

,.: :,' ' ..

, .
,... ~.

EE '

GG
GG
GG .

HH
HH

· CD6489·1A
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17·09·35 .

CONDITION/CAUSE (Continued)

E40D Test Harness T89T~7·0100·A

Transmission-Automatic E40D 17~09·35

.': '

~ , . ~ .
~, .'

6

TERMINAl 1_~~
BLACK

TERMINAL 2 ~_~:ii""'"
RED

TERMINAL 3 _'_----tl~,.,....
. WHITE

(T89T-701OO-A)
E40D TRANSMISSION WIRING HARNESS

TERMINAL LOCATIONS AND COLOR CODES

SOLENOID
BODY CONNECTOR

TERMINAL 12
ORANGE (EPC)

./
09241-28
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1·7·09·36' Transmission~Automatic'E400'

CONDITION/CAUSE (Continued) "

SERVICE CODES: 49, 59 AND 69 .-:' PINPOINT TESTS AA ,.

·17·09~36

TEST STEPS RESULTS ACTION TO TAKE .. '

AA1 -I CHECK HARNESS CONNECTIONS

• Check that the vehicle harne$s connector i's fully, .
engaged on the transmission bUJkh~ad··c·onr:;l~ctor. ...

• Check that tti~.vehicle 'ha'rness cbn~~ct6r t~~~i~~ils'
are fully 'engaged in the cdhnector. . '.

AA2 I' CHECK RESISTANCE OF SOLENOID

.®~ GO to AA2.

@ ~ .SERVICE or REPLACE'
as required. REPEAT
QUICK TEST in the
Engine/Emi~sions

Diagnosis, Shop Manual,
Volume H."

,NOTE: Refer to'the E40D Transmission Wiring
Harness Terminal Locations arid Color
Codes preceding these Pinpoiri~Tests.

• Install service jumper harness to the tra'nsmission
bulkhe~d·connector. (Do not pry vehic.ie ~arness
connector:off with a screwdri,y~r.} *

~ Conn~ct ohmmeter negati~e'Ie~d to the b!ack wire
. on the service harness and the positive lead, to the
white wire on the service harness. This is to test
solenoid 1. ,. '"

• Record the resistance.

• Resistance should be between 20..30 ohms.

• Connect ohmmeter negative lead to the black wire
on the service harness and the positive lead to the
red wire' on the service harness. This is to test
solenoid 2.

• Record the resistance.

• Resistance should be between 20..30 ohms.

AA3 I CHECK SOLENOID FOR SHORT to GROUND

• Install service jumper harness to transmission
bulkhead connector. (Do not pry vehicle harness
connector off with a screwdriver.)*

• Check for continuity between an engine ground and
appropriate wire with an ohmmeter or other low
current tester (less than '200 milliamps).

1..-. S_o_I:_1n_o_id ·I... :_R_~_i; 1

• Connection should show no continuity (infinite
,resistanc~). '

20..30 ohl11~

High resistance

." ~. -. . . ~

Continuity

No continuity'

GO to AA3.

REPLACE solenoid, bqdy
and REPEAT QUICK
TEST in the Engine/ .
Emissions Diagnosis" ..
Shop .Manual, Volume H.

REPLACE Solenoid
Body. REPEAT QUICK
TEST.

GO to AA4.

*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness.
'CAUTION: Do not att~mpt to pry tab with a screwdriver. Remove heat shield from transmission before
removing connector. CD6490·2A
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17·09·37 Transmission-Automatic E40D 17·09·37

CONDITION/CAUSE (Continued) ~ 4'

SERVICE CODES: 49, 59 AND 69 - PINPOINT TESTS AA (Continued)

TEST STEPS RESULTS ~', -ACT.ION TO TAKE
:

A/..4 I, CHECK SOLENOID REGULATOR V~LVE .. .~

"

~

~ . '. # ~':

,<

'@j. '.~ .~

• Tear d~.wn. ~o sole~oid regulator val~e. CLEAR ,errors and '
,J ~# '

RE~~AT',QUICK TEST• Inspect solenoid. regulator valve for damage or ..
in "the Engine/Emissionscontamination. Diagnosis' Shop M~nual,

• ~Check for stuck or missing spring. ." ..Volume H and. the
continuous' drive test. If
codes continue, REFER
to appropriate section in
Mechanical Diagnosis in

,-' this section.
'\

: -.

@~
~-.

. ' .. "
~ervi~e .as required.

*Remove solenoid body connector by pushing on the center tab and pulling oh the wiring h~rhess .
. CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from" transmission before

removing connector. . - .

.,\

CD7888-2A

I"~
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17·09~38 , Transmission-Automatic E40D 17·09·38

CONDITION/CAUSE (Continued)

SERVICE CODES: 56 AN'D 66 - PINPOINT TESTS BS

"tTEST STEPS

BB1 I'CHECK HARNESS. CONNECTIONS

• Check that -the vehicle harness connector is' fully
enqag~d on.the ~ransmission bUI~head connector.

• Check that the vehicle harness connector terminals
are '~uHy engaged in the connector.

BB2 I CHECK TOT SENSOR RESISTANCE

R~SULTS ~ ~ -. ACTION TO TAKE

.®~ GO to 882.

~ .......
~.......... SERVICE or REPLACE

. as required. REPEAT'
QUICK TEST in the
Engine/Emissions
Diagnosis Shop Manual,
Volume H.

NOTE: Refer to the E40D Transmission Wiring
. Harness Termin~1 locations. and Color

Coejes, preced~ng these Pinpoint Tests:
. .'. " . ~

. • Install service jumper harness to the transmission
bulkhead connector..(00 not pry vehicle harness.
'connector off with a screwdriver.)*

• 'Carefully touch the transmission oil pan on the'
driver's side, away from the exhaust system, to
approximate the temp~rature. After running the
Quick Test, the transmission oil pan should be warm
to the touch. (As a guide, warm to the touch is
about 41-70 degrees C [105-158 degrees F]).

• Connect ohmmeter negative lead and the positive
lead to the yellow wires on the service harness.

• .Record the resistance.

• Resistance should be approximately in the following
ranges.

TRANSMISSION FLUID TEMPERATURE

Resistance in range

Resistance greater,
than 100K

Resistance out ·of
range

GO to BB3.

REPLACE solenoid body
and REPEAT QUICK "
TEST in the Engine/
Emissions Shop Manual,
Diagnosis Volume H.

PERFORM SECOND
TEST listed in ·this step.
REPEAT QUICK TEST
in the Engine/Emissions
Diag.nosis Shop Manual,
Volume H.

Degrees C

0- 20
21- 40
41- 70

, 71 ~ 90
91-11,0 ' .

111-130

(Degrees F)

( 32- 58)
( 59-104)
(105-158)
(159-194)
(195-230)
(231-266)

Resistance
(<;)hms)

·37K- 100K
16K- 37K.
5K- 16K

2.7~- 5K
1.5K- 2.7K
0.8K- 1.5K

.If the .resistance was not the appropriate
. temperature range but was between 0.8K and 100K

ohms, perform tna following test. If tne transmission
is cold, run the tr~nsmission to heat it up. If the .
transmission is warm, allow the transmission to
cool.. Check TOT sensor resistance again. Compare
the resistance with the initial resistance. Resistance
should decrease if transmission was heated and
should increase if transmission was allowed to cool.
If the correct change in resistance occurs,' REPEAT
QUICK TEST.

*Remove solenoid body connector by pushing on the center .tab and pulling on the wiring harness.
CAUTION: Do not attef!lpt to pry tab with a screwdriver. Remove heat shield from transmission before
remoyinQ connector. CD6491-2A
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t7-09-39 Transmission~AutomaticE40D 17-09-39'

C'ONDITION/CAUSE (Continued)

SERVICE CODES: 56 AND 66 - PINPOINT TESTS BB - Continued '

'- I

: f~' ::'~ TESt STEPS

BB3 I CHECK TOT SENSOR FOR SHORT TO GROUND

• Install service jumper harness to transmission
bulkhead connector. (DQ not pry vehicle harness

• I ," connector off· with a screwdriver.)*

:'~.• 'Check'for continuity between engine ground and
" orie, yellow' wire with an ohmmeter'or other low

cur~e~t tester '(less than 200 milliamps).

-~ • Repeat tile continuity check with .the other yellow
..." .·wire.· . . .

• Connection should show no continuity (infinite
resistance). .

• ( .... ~ • .... • " • I

RESULTS

Continuity

No con~inuity

ACTION TO TAKE

REPLACE solenOid body
and REPEAT QUICK
TEST.·.REPEAT QUICK·
,TEST' in, ·the. Engine/
Emissions Diagnosis
Shop Manual, Volume H.

.. If code was a continuous.
code, inspect' ...',
transmission fluid to ..'
determine if fluid is
burnt. 'If burnt, teardown
.transmission 'and inspect ~
for damage. SERVICE
·as. required ,and

, .:REPEAT, QUICK TEST
in the.- Engine/Emissions
Diagnosis Shop Manual; I

Volume H'... ' .:

. *Remove solenoid body connector by pushing on the center tab and pulling on the ,wiring harness..

. CAUTION: Do not attemptto pry tab with a screwdriver. Remove heat shield from transmission before
~ removing connector. .

'.': ·'0

... 'f

r ~. ~ .•

...~ . .

CD6492·2A
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17-09-40 . ·Transmission--Automatic .E40D 17-09-40

CONDIT!ON/CAUSE (C.ontinued)

,SERVICE CODE: 62 :~.PINPOINT TEST ,GC
~... .-' ", . ~ . -- ..

" ,'::" ,TEST STEPS' '". RESULTS,': ACTION TO TAKE

, • Check th~t th~ vehicle harness connector is fUlly
enga~ea 'on the transmission bulkhead connector.

-' • Check that the vehicle harness connector terminals
· .are·.fu;lIy~~r~,aged in the connector.

, .. ~ .' ..-

CC2 I·C~ECKRESISTANCE OF SOLENOID

,NOTE: Refer_',to the E40D Transmission Wiring
'; , Harness Terminal locations and Color

'Code~ 'pre
1
ceding these Pinpoint Tests.

• Install service jumper harness to the transmission
bulkhead conne9tor. (Do not pry vehicle harness
connector off with a screwdriver.) *

• 'C~nnect oh~mmeter negative lead to the black' wire
on the service harness and th~ positive lead to the ~.

green wire 9n the service harn~ss. This is to test '"
converter clutch solenoid. ~~' ,

• R~co.rq the resistance.

~ Resistance should be between 20-30 ohms.

CC3 I CHECK SOLENOID FOR SHORT,TO GROUND

• 'I.

20-30 ohms

High resistance

@ ~. -GO·.to CC2...

SERVICE or, REPLACE
aS~Jequired. ,REPEAT
.QUICK· TEST in the. •
Engine/Emissions :
Diagn9sis Shop _Manual~
Volume~~.···· ., ' , ~ !';

or: of'

.... ~

~ "GO to' CC3.

~ REPLACE solel1oid body:
and REPEAT QUICK" . ~

TEST, in the Engine/- ..
Emissions Diagnosis

,Shop Manual, Volume H.

~ .

• Install service jumper harness to transmission
bulkhead cqnnector. (go not pry vehicle harness.
conn'ector off with a screwqriver.) *

, '. ,~ :: .'

• Check for continuity, between engine ground and
green wir.e·. with an ohmmeter or other low current
tester (I~ss th~n 200 millilamps).

~C4,'1 CHECK .C9~VERTER CLUTCH REGULATOR VALVE','
.,' AND CONVERTER' CLUTCH CONTROL VALVE

• Tear'down to converter clutch regulator valve and
converter clutch control\/plve.

• Inspect ~e:tlves, for da~age or .c<?ntamination.

• Check fqr ,struck or mis~ing spring.

No continuity . ,.

Continuity

GO to CC4.

Replace'Solenoid Body
and R.EPEAT QUICK
TEST in the Engin~/

Emissions Diagnosis
Shop ~anual, Yolume H~

CLEAR errors and
REPEAT continuous

'drive tests. 'If errors··
.persist, refer to
Mechanical. Diagnosis in
this section.

@~ SERVICE as required.

*Remove solenoid body cqnnector by pushing on the center tab'a~d pulling on the wiring harness. "
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before
removing cor,nector. -' ) _ . " . . .' . ','

r ~:

CD6493-2A
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'17~09·41, , Transmission~Automatic E40D ,17-09-41 ,~-

CONDITION/CAUSE (Continued)

SERVICE CODE: 67 - PI'NPOltir TEST EE

.- "TEST·cSTEPS ' ,RESULTS

EE1 ,ADJUST MANUAL LEVER POSITION SENSOR

• Al?plV ttle-~arking brake.

;~ Plac.e :tr~nsmission in Neutral position.
..o.. "" ~ "':.. • ..J

.' Verify'that Manual Lever Position Sensor Tool
;T8~!~70010-J fit~ in appropriate,slots.

. - ... ~ : .

, AQTION TO TA~E

" .
. ADJUST sensor '
according to adjustment
procedures in this '
manual 'and REPEAT

~ QUICK TEST in the
Engine/Emissions' -,
Diagnosis Shop 'M~nual,

. Volume":H.

EE2 CHECK OPERATION OF MANUAL LEVER POSITION "
SENSOR' ,

:.' i

REPLACE'Manual Lever
, Position'Sensor and
REPEAT QUICK TEST .
in the Engine/Emissions :,,'
Diagnosis Shop Manual,
Volume,H.

'REPEAT QUICK"TEST
in ,the Engine/Emissions
Diagnosis Shop Manual,
Volume H.

" II .~ •

'. 'insert Manual Lever Position Sensor Test harness
, ':.' into the'M,anual Lever Position Sensor Connector:

.PI,ug \(.b~M. into Manual Lever Position Sensor
Tester.

• Verify:~oniinUity ON~Y occurs in the 3 continuity
positions. For example': with the tester in the N/P
position, continuity should occur ONLY when the
Manual Lever is in N or P positions, and not R@

2 or 1 positions, with the tester in "R" position,
continuity should occur only when the manual lever is
in "R" positior:'h and not P N @ 2 1 positions. (Start .
and backup circuit and 4x4 N only) ,

• Position Tester on the ohms position. Verify that the
resistance readings for each p6sition of the manual .

. ",Iever, P; R, ~, @~ .~, 1, are within specifications. ,.

',' r ,"

, ~-

, ~. • .... I' ~.~ ..

"-.
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'17-09-42 ~ Trarismission~Automatic E40D 17·09·42

CONDITION/CAUSE (Continued)

SERVICE CODES: 91, 92, ~~ AND 94 - PINPOINT TEST GG

: .. ~ ; .. ," " ..

.." . ,. TEST "STEP,S .- . RESULTS ,~." ACTION TO TAKE .

- '.@.~ G.<?· to ~G2~ >., •..

@~ SERVICE or REPLACE
: ., ~ as .require~t .REPEAT

; QUICK TEST·in the
Engine/Emissions
Diagnosis Shop Manual,
Volume H.

~G1 1 CHECK'HARN'ESS CONNECTIONS

• Chec~ .t~at the vehicle ~arness connector is fu lIy
engaged on the transmission bulkhead connector.

.-
• Check that the vehicle' harness connector terminals

... are:'!uny engaged in ·the.'connec.tor. .

GG2·1 CH.ECK RE'S(STANCE OF SOLENOID

,',

t,
",

·-e,',r.'

High resistance

l . ~

NOTE:' Refer to the E40D Transmis'sion Wiring ",~".~ "20-30 -ohm~'
Harness Terminal locations and Color,
Codes preceding these Pinpoint Tests

• Install service ,jumper 'harness to the' transmis~ion .'
bulkl1ead connector. (Do not pry vehicle harne.ss
cpnnect9J.0ff· with a screwdriver.) *

• Connect·ohmmeter negative lead to the. black wire
on the service harness.and the positive lead tQ the
appropriate wire on the .service harness.

.1..

~ "REPLACE"sole'noid body
and REPEAT-QUICK
TEST in .the Engine/
E;missio,ns bi~griosis
SHop' Manual; 'Volume H.

.. t~ ....
:

~ ..Error Cod~
., 91

. - 92
93
94

Wire

White
Red

Green
Blue

......... '

• Record the resistance.

• Resistance should be between ~O-30.ohms. .

• Install serVice jumper harness to transmission
bulkhead connector. (Do not pry vehicle harness
connector off with ascrewdriver.)*

• Check for continuity between engine ground 'and '
appropriate wire with an ohmmeter or other low
current tester (less than 200 milliamps).

Error Code

91
92
93
94

Wire

White
Red

Green
Blue

Continu!ty .

No continuity

~ REPLACE solenoid body
and REPEAT QUICK
TEST in the Engine/
Emissions Diagnosis
Shop Manual, Volume H.

~ REPEAT QUICK TEST
in the Engine/Emisssions
Diagnosis Shop Manual,
Volume H. Problem
shouId not reoccur if the
solenoid body passed
previous tests.

• Connection should show no continuity (infinite
resistance) .

*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness.
CAUTION: Do not attempt to pry tab with a screwdriv~r. Remove heat shield from transmission before
removing connector. CD9246-2A
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11·09·43 Transmission-Automatic E40D 17-09-43

CONDITION/CAUSE (Continued)

SERVICE CODES: 98 'AND 99 - PINPOINT TEST HH

'TEST STEPS

HH1 I CHECK. HARNESS CONNECTIONS

• Check that the vehicle harness connector is fully
engaged on the trans~ission bulkhead connector.

• ,Check that the'vehicle harness connector terminals
are f~lIy engaged in th~ 'connector.

HH2 I CHECK RESISTANOE .OF S.OLEN9ID

NOTE: Refer to t'he E40D Transmission Wiring
Harness Terminal locations and Color
Codes preceding these Pinpoln.t Tests.

• Install serVice jumper ha'rness to the transmission
bulkhead connector. (Do not· pry vehicle harness
connector off with a screwd~iyer.) *

• Connect ohmmeter negative lead and positive lead
. to the orange wires on the service harness.

. .

NOTE: The processor must be out of the circuit to
check· resistance values.

.• Record the resistance.

• Resi~tance should be .between 4.0-~.5 ·ohms.

HH3 I CHECK SOLENOID FOR SHORT,TO.GROUND

~ 'Ihstall service jumper harness' to transmission
bulkhead connector. (Do not 'pry vehicle harness

.connector off with's' screwdriver.) * '

• Check for continuity between engine ground and
one of the orange wires with an ohmmeter or other I

low current t~ster (less than 200 milliamps).

• Repeat the continuity check with the other orange
. wire.

• Connection should show ,no continuity (infinite
resistance) ~ .

RESULTS

4;0-6.5, ohms-

, 'High r.esistance
. • ,'. '1"

Continuity:

No c~ntinuity

ACTION TO'TAKE

® .... GOtoHH2.

@5~ .S~RVICE or REPLACE
- ". ',.- as: required. REPE;AT

QUICK TEST in the
Engine(Ernissions .
Diagnosis. Shop; Manual,
Volume .tt.

GO to HH3·.. ··

RE~·LACE:solenoid body
and 'REPEAT QUIC'K
tEST in ui:e Enginel
.Emissions Diagnosis
ShoP."Manual, Voiume H.

REPLACE solenoiq body.
and REPEAT QUICK".
TEST in' the Engin_el ..
Emissions' DiagnQsis:~'"

Shop Manual, Volume H~ .

~ REPEAT QUICK TEST
in the Engine/Emisssions
Diagnosis Shop Manual,

..Volume H. Problem" .
should not reoccur it'the
solenoid body passed .

. previous tests.

*Remove solenoid body connector by pushing on the center tat? and pulling on the wiring harness.
- CAUTION: Do not attempfto pry tab with a screwdriver. Remove heat 'shield from transmission before
~emoving connector. . -

, ,~ .

.. - ~ ...

: : CD7885·2B
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.17-09-44 Transmission-Automatic' E40D 17-09-44

REMOVAL AND INSTALLATION

Tr~nsn:1ission. .' 'J~ • k'

Removal·

1. Disconnect. negativ~ battery cable. at the·
battery. . - '.' ~. ,

2.. ~emov~ trans"lissiqn dips~tck.

3. Place transmission selector in NEUTRAL
position...

4. '. R~ise;·\/ehlcl.a· 6~ri ~ hoist.
. . -.). . ~

5. On 4x4 models' only, remove front driveshaft.
-- Refer to~Section 15-67, Driveshaft~Frorit for·,
removal procedures: .

6. Remove"-' rear driveshaft. Refer" to Section
15~61, Driveshatt~Single' Type U-Joint, for
re.moyal pro.ced~re. On F-Super Duty vehicles"
-remoye . ~he ;'. transmission mounted parking
b'r~ke. R~fe.r to ,Section 12-70 for procedure.

t ~. • .'1 _ .. •

7. .Disconnect· ·shi'ft linkage. Refer to Section
-17~q2, S~ift· Control Linkage, for procedure.

'8. On 4x4 models only, remove shift linkage from
transfer case shift' lever. Refer to the'
appropriate section' in Group 16 for transfer
case shift linkage ~ removal and installation·
procedures. .

. 9. Rem.ove ~ l1Jan.ual I.~ve~ position...sensQr
connector by squeezing connector tabs and,
pulling on connector. .

'CAUTION: Do not:attempt to' pry tab with pry bar'
or screwdriver. Remove the heat shield from the
transmissit!n' before 'attempting to remove the
connector.', ,...'

10: To. remove:... solenpi~ 'body 'connector heat
shield, loosen two bolts using an 8mm wrench.
-Remove shield. .

, D9161·1A-

11. Remove solenoid body c,ol')nector by pushing
. qn' the cent~r tab an9, pulli,ng 9n -the wire

harness.,' . . .. -, ,,' . .

CAUTION: Qo'-not attempt to pry tab.with pry bar
or screwdriyer. Remove th~ heat.shieid from the
transmission ~efore attemp.ting. t() ,remove the
connector.' · <

• i.··- , "I ;

MANUAL
LEVER
POSITION

~---~ SENSOR

09160-18

,'. . MANUAL
LEVER

POSITION
SENSOR

CONNECTOR

:;~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-09~45 Transmission-Automatic E40D 11;.09-45

REMOVAL AND INSTALLATION· (Continued)

12. On 4x4 models orJ,ly, remove four-wheel drive
switch connector from transfer case. Use care
not to overextend tabs'.'

13. Pry wire harness locator from extension
housi~g:Wire, bracket.

D9165-1A

14'. On 4x4' models only,': -remove wire' harness
locators from 'LH side of crossmember.

, (Disq,ar~ lo'cato~~j~" ,

WIRE HARNESS
LOCATORS

D91&6-1A .

" --. ., ....

15. 'Remove 'speedometer cable'., Refer, to Section
33-02, .Speedometer, for' cable'· removal ,and,
installation' procedures. " ~.,

16. Remove 16we~ converter cover bolts 'us~ng a
tOmm socket. ' . ,': " ',;' :; ... ' :

D9168-1A

~..
,"

17. Remove rear engine-cover plate bolts using '8"
1Omm socket. _ " " ," ,

D9169·1A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17·09~46 -Transmission-Automatic ·E40D 17·09·46

REMOVAL AND INSTALLATION (Continued)

t8. Remove starter.· Refer to' Section 28-02,
,". Starter-Positive Engagement, in the 'Light

Truck Engine Manual (Volurne 8) for starter
removal and ilJs~al~ation .,proced~re~. ,

19. Using a 15/16-inch. socket, fotate c(ankshaft
bolt to gain access to converter nuts. Remqve
four converter mounting nuts, using a 9/ 1.6~inch
sO.c.ket and disca~~. ' .

~ ...., ..•.

20. Place E40D" Transmission Stand' Fixture,
.Rotunda,. Equipment Model 014-00763 or
equivalent on un.iversa' transmisSion jack and
position fi~ctu.re as illustrated:

". Placement of Positioning Pins

. 4x2 Vehicles

D9173·18

CONVERTER'
. N.UT

D9172-1A

. 4x4 Vehicles

E40D TRANSMISSION
STAND FIXTURE. '.

014~00763

09174-18

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Trarismission~AutomaticE40D

REMOVAL AND INSTALLATION (Continued)

21. Use a safety strap to secure transmisSion.
22. Loosen the two rear transmission mounting pad

.nuts using an 18 m'm· socket. Remove retaining
'" .: . . ' -..."". .' . ,. ... : .~ '.. ' . ." . . .'

F-5UPER DUTY

RIVET
65092

FRAME F-250..350 (4x4)
ASSEMBLY

5005 .

~ '. :;...

b.olt.s .anq. remove crossmember frorlJ'
transmission.

F-25o-350 (4x2)

VIEW Y .

FRONT OF VEHICLE
~. ~..

I

AFTER C/M CONTACT~ TAB I
INSERT TAPERED PIN TOOL IN • J

. HOLE FORALiGNMENT~'~r··"'l
THEN INSERT NUT ASSEMBLY TO. . . .
. LOCK PARTS TOGETHER

l~---- RIVET
641096

GUSSET
5097

CROSSMEMBER
5028

BOLT
802114

23. Remove transmission cooler lines using a 1/2
inch flare .wrench,.ifrom transmission case. Cap
cooli~g lines and' plug. fittir"1gs at transmission.

D7894-2A

D9178-1A
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17-09-48 Transmission~Automatic E40D .1-7-Q9-48

REMOVAL AND ,INSTALLATION (CC?ntinued) ,

24~ Remove 'six bell housing' bolts using a 5i8-inch
socket.· .... - " ". .

25. Back out converter, pilot from flywheel and',
gently lower transmission wh.ile, observing
hardware obstructions. . .

REAR
11~'I!tt"--;r-#:~-~.J,-"::::-'_- ENGINE

COVER PLATE

.-...:~_- B~ll HOUSING

. D91ao-1A

26. Il1stall Torqu~," Converter H,andles, T81 P
7902-C or .equival~nt, 'on coriverter with
handles in. the 6 'and 12 'o'clock positions.

, ..1"'· ... ~

-- :-

Instalbi"fion 'y-.~ ..
, . ; -. . ". . ~. . 't ~ . ." ~ ~ ,'.' ..

.Before installing.trans~i~~ion, check wiring harne~ss

for damage. Check connectors for el~ctrical jntegr,ity
(termin~1 condition, corrosion' and. contamination).
Repair or replace 'as required.., .' '. .

1. Place t~~nsm-ission onto. E40D Transmission
Stand Fixture Rotunda· Equipment. Model ,014- ",
00763 or equivalent '~.: ~ ..~:. ::« ,.'. '. ,",

2. On 4x4. models only~ iristall,;fran'sfe.r cas:e tp
transmission. ReferJoSection·1·6-80 or 16-81 '
for transfer· case ins,tallation prdceduies~~' :On':
F-Super' Du~y' Models, install transmissi9n
mounted parki!1g brake. Refer to Section 12-70,
for proced~re .. ' '

3. Install torq'ue converter'using ·Torque·,COnverter,
Handl~s T81 P-7902-C or equivalent." ~arry

converter with thEl handles in the 6' and 12
0' clock p6~itions. Pus~ and rotate the'
converteront<;>' ~he pump. Lintil it bottoms .?ut~ , '

NOTE: Check the .seating of the converterpy.
placing a straightedge across· the bell 'housing.
There must be 'a gap between the' converter. pilot
fa~e and the s~~raightedge. .... . "

CAUTION: Use care when installing converter to
avo'id'damage to the stator 'support teflon seal. '

~~===--;:e" TORQUE CONVERTER ~.
HANDLES '

~ ~lP~OO~C

27. Remove transmission filler tube from stub tube.
28. 'On 4x4'm6de~sOnly,:re'move tr~,~Sf~~"case vent

hose-·.forril detent: bracket. Refer 'to Section
16-80 or 16-8'1. "for vent'hose location.

29.0n4x4 ~odels'~nly, ($.:rhov~ the transfer case
; --from the transmission. Refer to Section 16-80

~ .'or 16-81 for transfercase removal pr~cedures.
'30..On F-Super but'y Models, remo,ve the

transmission mounted parking brake. Refer to
Section 12-70 for procedure. '

i '.

TORQUE.
CONVERTER
HANDLES'
T8l P-7002-C "

STRAIGHT EDGE

D9054-1A
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17·09..49 . ., Transmission-Automatic' E40D .t1·09~49

REMOVAL AND INSTALLATION (Continued) ....... -)

•. ,'1'

10. Install Jubber cOh~erte~ drain plug cove'r.·

11. InstaJI.· transmission c'ooling lines. to ,"
transmission fittings using a 1/2-inch' crows'
foot. Tighten to 24-31 N· m' .(18-23 ft~lbs).

..r

. " D918S-1A

~- - • '" Jl, .. •

:,' t· .

. D9180-1A

REAR
11~!tt'-;rr:7'.~--4-+--~~...;.' ENGINE

C.OVER PLATE

.---.........---::.~~:. BELL. HOUSING

9. . Aiternately snug-up b~1I -housing bolts· using a
5/8-inch socket. Alternately tighten bell
housing bdlt~ tq 55-67 N;~ m(40-50 f~-Ibs).

4. Remove converter handles.' '
. ,

6.. :Check c.ondition of filler tube .O-ring, replace if..
damaged: .lnst~II~Bler tUb~. .... .

6. ,.Rotate 'converter studs' to align with flywheel'
mounting holes. .. ' . .'

7. Place bolt~ into bell housing mounting holes.

8. Raise transmiss.ion' 'in~o; position while
obs~rving ,all hardware pbstructions. Do not
allow 'converter drive. flats to disengage. from
pump gear.. U~e rubber converter drai'n plug
cover to aid in. the alignment, of the converter
studs.lJse care not to damage'the flywheel and
converter pilot. The converter must rest
squarely against the flywheel. This indicates .

. 'that. the conyerterpilot is not binding in. the '
, ~ngine cranksh~ft~.,. ",

D91n..1A

"

12.. Install crossmember and transmission retaining' ;. ,
bolts.

DAVE GRAHAM INC. - 2012 
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17~09·50· Transmission-Automatic E400

REMOVAL AND INSTALLATION (Continued)

13.: Remove safety' strap and universal high_ lift
.' '.-; transmission jack.

14.', 'R'otat~ cr~nkshaftusing a 15/16-inch'socket on'
front pull~y, bolt 'to gain access' to convert~r

studs.. Install 'new'st~d nu~su~ing a 9/1 e-inch' .
socket:::,Tighten to.28-40 ,N-m (20-30 ft-Ibs).

~. , --. > ~:':. .:". .,: '. : .' ... ' . ."

;, "

.:' .:'

. ~:

'. . TIGHTEN NUTS
.. TO 28-40·N·m. ::~ ~ ':

, ,~ (20-39 FT-LB) . ;,- .
FLYWHEEL

. l ~,

. ~

•• I~

! " ~

. '., . ,,' . "

1;)9190-1A

15. Install starter mo,tor'. Refer to. Section 28-02,
Starter-Positive Engagement in the Light' ~

,Truck Engine ManLlal (Volume B) for starter
.removal and installation procedures.

16. Install rear engine plate cover and lower dust .
cover.bolts using a 1.0 mm socket. Tighten to . :
17-21 N: m(t2:-16 ft-Ib.$): .

:: .....,

....:.
... " .~....!.., .

~...... .. .,. . ...

. ,.-.. , ... ,
.~ .. ~. ';'

• -~. r.'- , ) ....

.. .I ~. • ...

.,' ...... ,

D9193-1A

• .' 11 • , ~".. • ..

.;',(':.:: ,: ; '. ,
. ... .-

"
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t7~09·51 Transmission-Automatic E40D ~17·09·51

REMOVAL AND INSTALLATION (Continued)

VIEWY

F-250-350 (4x2)

AFTER CIM CONTACTS TAB

GUSSET
5097

FRONT OF VEHICLE-RIVET
-.65092

~_~ RIVET
647096'

FRAME .F-250-350 (4x4)
ASSEMBLY
. - 5005

F-SUPER DUTY·

.J D7894-2A
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17-09-52 Transmissiori~AutomaticE40D 17-09-52

REMOVAL AND INSTALLATION (Continued)

~ . ':.'

MANUAL
LEVER
POSITION

~-- SENSOR

20. On 4x4models only, install new wire harness'
,locators into crossmember.

21. Install new. wire harness locator into' extension
housing'wire bracket. . '.

22. On 4x4 niodels only, install four;;;wheel .drive
switch connector. . ~ ,..,

23. On 4x4 mod,els pnly, qqnnect transfer case shift
linkage. R~fer. tq. $ection 16-81,: Transfer
Case-Borg-Warner 13-56 Manual Shif~ for

"pro~~qure. -.,.
.. ....

24. Install manual lever position sensor connector.
An audible ·click indicates ·full· c9llnection..

MANUAL
LEVER

POSITION
SENSOR

CONNECTOR

:~

09195-18

.. ;.. - .

.. SOLENOID
;.~. . ,BODY

CONNECTOR

17. Install speedometer cable. Refer to Section
33-02, Speedometer, for cable, rE~~oval and
installation procedures. . . ~~~

'..
18. Completely seat solenqid 'body connector into

solenoid valve. body reGeptacleby'pushing' on
the top of th~ c.onnector. An audible click
indicates .f~1I ·contact. ~ .':...

09160-18

19. Install solenoid body connector heat shield with
off-set bending.. inward..' Tighten to 8-12 N· m
(6.;9 'ft-I.bs). "

-'.. : • .~,~ ,.'.' i
...

. . -...~

. '25:' Install' shift' lirlkage~" Refer tci Section 17~02,
Shift Control Linkage, for procedure.

26. On 4x4 models only, install. shift rod to transfer
case shift lever. Refer to Section 16-81,
Transfer Case-Borg-Warner 13-56 Manual' J

Shift, for procedure.

.27. Install rear driveshaft. -Refer to Section 15-61,
Driveshaft-Single Type U-Joint, for removal
procedure.

28. On 4x4 models only, install front driveshaft.
Refer to Section 15-67, Driveshaft-Front, for
installation procedures.

29. Lower vehicle.

30. Connect negative battery cable.

31'. Fill the transmission. to the proper level with
Motorcraft MERCON® Multi-Purpose, I

Automatic Transmission Fluid, XT-2-QDX or'
'DDX part no.. E4AZ-19582-B, Specification'
.ESP-M2C166-H) or .equivalen~.
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17-09-53 ·Transmission-Automatic E40D 17-Q9-53

IN VEHICLE SERVICE

D9209-1A'

D9210-,1A

.~ :

TIGHTEN BOLTS
TO 27-39 Nom
(20-29 FT-LB)

.' ~

1,·,. ..·,.. ,

12.. Slide transfer case .Jearward· and downward to
remove, and discard extensio,n housing .gasket
from· housing· and transfer case ..mating
surfaces.

. .

2. Raise extension housing into position.
3. Install nine extension housing bolts using a

13mm socket. Tighten to 27-39. N·m (20-29
ft-Ibs). '

Installation ' ;' :'

1.' Grease extension t16usin~i'gasket arid position
.. '. on extension housing. '. , .. ' .

NOTE: ·Make sure parking pawl spring is fully'~eated

intp the _~ase pr.ior to in~talli.n~. e?<tension housing.

Extension .~ousing Gask~t

Removal
1. Position vehicle on a hoist.
2. Remove front (4x4' only) and rear driveshaft.

Re'fer to Sections 15-~7, Driveshaft-Front and
Section 15-61, Driveshaft-Single Type
U~Join.t, for removal procedures. .

3. Remove transmission mounting pad' nuts and
bolts. Refer to., ~he transmission removal
procedures for crossmember illustrations.

4. On 4x4 .models only, .re~ove'" shift linkage from
transfe'r case shift lever.. Refer to the
appropriate Section~ in Group 16 for transfer
case shift 'linkage' removal and installation
procedures., ,

5. On4r<4 models .only, r~move four-wheel drive
switch" connector frorn'transfer case, use care
riot to .o.verextend t~b.~. ", '

6. Pry' wire 'har'ness locat'ors from extension
liousing wire' bracket.~' . .

. 7. "On 4x4 models only, remove' wire harness
locators' from LH side of crossmember.

8. Remove speedometer cable. Refer to Section
33-02, Speedometer, for Cable Removal and
Installation procedures. ,.

9. On 4x4 models only, remove, transfer case.vent
hose from detent place. Refer to the
appropriate transfer case ,section in Group ·16
for ~~nt hose 10Gation., .

10. On 4x4models only; plac~ rransmission ~tand

F'ixture 'Rotunda EqUipment Model No: 014
,001-04' or equivale.nt .on universal ~igh lift .

, transmission jack ~f;ld position under transfer,.
case. .

11. Remove nine extension housing 3bolts using a
13 mm box wrench.

D9208-1A

"
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17·09·54 Transmission.:o-Automa'tic E40D 17~09·54

IN VEHICLE SERVICE (Continued)
1 ......

, >

Remove the Torx@" head bolt (40A' bit) :'and
par'king pawl abutment. '

4. ,On~.4x4'.· models'only, ·attach ·transfer case vent
hose to 'detent 'plate. Refer to the appropriate
secti'on in Group 16 for vent hose location.

5. On 4x4 models 'only, install four-wheel drive
'connector. '

6. Install new~ wire harness locator into extension
housing wire' bracket.

7. Install transmission ,mounting pad bolts and '.
nuts and tighten to 8'1,~108 N· m (60-80 ft-Ibs)
for aliF Series or 68-96 N.m (50-70 ft-Ibs) for all
E ·Series. . .

8. "Remove universal high lift transmission jack.'
9. ' Install speedometer cable. Refer to Section

"33-02,. Speedometer, for Cable Removal and
Inst~llatio'n procedures.

10. Install front (4x4 only) and rear driveshaft. Refer
to Section 15-67, Driveshaft-Front and
Section 15-61, Dtiveshaft-S,ngle·Type U-Joint
for removal. p~~cedures. ,

11. Fill the transmission to the proper level with
Motorcraft MERCON.@ Multi-Purpose
Automatic Transmission _Fluid, XT-2-QDX or
DDX part nO.E4AZ-19582-B, specification
'(ESP-M2Cl66:H) 'or equivalent.

.3.

PARKING'
PAWL

PIN

PARK' pARKING
·ABUTMENT PAWL 09213-18 '

Parking Mechanism
Follow extension housing gasket replacement
proc~cJure for removal and installation of extension
housing. .

Removal
1. Remove two bolts using a 13mm socket from.

park rqd
4

, guide, plate.

Installation' ~.,

l'.... -Install parki~g pawl, pin ·and return ~pring ..
,.. , I

~QTE: $pring .end rests 6n il'1side surface of case.
'. .

2.. Install parking pawl abutment with Torx@ -head
bolt (40A bit). Tighte":l to ·22-27 N· ni ~(16 ..20
ft~lbs).

09213-18 .

PARKING
PAWL

PIN

PARK PARKING
ABUTMENT PAWL

09212-18

2. Remove parking pawl return spring, pin and
parking pawl from case.
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, Transmission~Automatic:E400 '17-0$-55

IN VEHICLE SERVICE (Continued) j' .~.

. ....
,,' . ~; ". :

,.. il'~ ... ". ,r... , ....

.- -.... \.:.. ..1': :-~.' J ,'".

'., .,....; : . 0;" , ~. •

3. Using, a ,1~mm ,s9cket,~jta~h: pa'rk roo. gu.ide
.plate with t~o bolts and washers. Tighten to
22~27' N-m"('16-20'ft-lbs).' \".'.: "t, ' .••,".

NOTE: Ensur~ plate d~mple is·'facingin'wa~d.
f" ".:" .: 7 . '..... "! I., • .;' :~'. • '., -~r~ . , .

•. Che'ck ~Iectrical .connectors. Jor ..teJminal
condition, corrosion and conta.min~atidn:. Repair

'or .replace· as' required:' "

09212-18

1: Remove pan bolts using a 1Omm socket~
...." ;"'" " ... ~.

.. : . .~ '!. • • ':." ~. "\ . '.' 1>' .," _ '. • • • 4

Valve Body and Intermediate Band'Se"rvo
Removal··",.""; ":'.' ,', ::' ,.. ~";: '.: .:.... ".. :',.' '~. ~ .'

If s6Ienoid~~lve"body is ~oing t6~b~ repla.cied:
• ~ .' ~ .' • ," ,"",'" . l. w' (,., •..

• Remove solenoid' 'body· connector:' heat 'shield,
IOQsen both bolts using an ,8mm socket. '

•. Remove slotted neat shi~ld.

• Remov.e ~ sol.e~oiq .. body, ~9nn~c1or by pushing
on the··center" ·tab anct"pulling "lon the wire

.. ,barn,ess. 0 • •

......... .",

CAUTION: 'Do ~notatte~pt to pry ~ab'with pr.y·bar
or screwdriver. Remove the heal shield from the
transmission" before' attempting.to remQ,ve :the
connector.' ..

,C' ••

'c"".f.· :'

...., ...

. Di9s4.1A
... '-:
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17·09·56

IN VEHICLE SERVICE (Continued)

·Transmission~Automatic E400

Solenoi~ 'Valve BodyReplacemen~ '.. ,
If ~~~i~ing 'on'lyth~soienoid 't?ody,'refer.'io the

.following .steps. . '. . .

a. Removet'in~ s~I~~01d'b~dy boit~ ~~sing ~'30Arorx® bit and one· nut using a 10mm $pcket. .
Push down on -solenoid body receptacle -to
remove so.lenoid body. .

.2. Place a fluid catch basin und~r transmission
pan. Loosen front- pan bolts using a'o 10mm
socket. Pry rear of pan,from case. .'

3. R~~ove front pan bolts uSin~ a~1 Omm socket.
Remove pan. .,..,.

4. Remove filt~r.'·and ~seal ~ssembly by c~ref~lIy
", pulling and rotating th~-~~filter as n·ec~s$ary. If

seal remains in bore, .carefully remove using
O-Ring· Tool T71 ~~197b3-C or equiv~lent.~

NOTE; Discard 'filt~r ,and -seal. I

SEAL-

.D9215-1A

,\
o 00

O~g~;
o 0

.'.: .,.'- '. ,0'
00 a 0 o',·~ 0 D.c: 0 . 0

·06 "0 '. ~9

o ~. 0 c:.o~ ~ ',' 0 ~ 0, b 0 •

,.:r==:::==~~r='o~~;;;;o;;;o~,- ~o'F:;:':~o=::::o~oe r

o'

D9219-1A

CAlI,Xl-1ON: Use care not be scratch or" damage
a.l~niinum pump bore. ~ .co '.:. 0

b. After .removal of· the solenoid body ass~mbly.,

use a sh~rp blade .to",_cut the .existing. gasket. e.'

~sing_the other valve bodies as a-cutting edge
to follow. . "; ". ·.r·: .... :.... "

c. With the old gasket' material removed and,. the
surfac~ cl~an, apply "~,he ,new., '~~eryice .0~ly".
gasket: Irlstal I the 'solenoid- bddy" as~embly as
·outlin~d· uAderfnsta~l~tion,··St~p'·12.-·, .. :.. J"

..- -';"

.l'
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17,-09-57

IN VEHICLE SERVICE (Conti~u~d)

Transmission~Automati,cE40D

5.,', ,Remove .11' accumulator body'b()lts using an
8mm socket and two nuts using" a ' '1 Omm t

•

socket. Remove accumulator body.-,

, J~.' -

NOTE: If 'separator plate is"'to b~ left', 6n the;
transmission, use on'e Qf the 'reinforcing platebolt~

in the hole shown to prev~nt front... of .plate from
sagging and displacing {lalls. , '

oJ' r

.- . ~;

0000 '00
~

0°0 '0

° 00

,:.0
,0

°

, '

D9217-1A,'

. ~.

INSTALL STIFFENER PLATE BOLT
HERE TO SECURE PLATE AND MAINTAIN

, BALL LocATION IF BODIES
ARE REMOVED AND PLATE
IS LEFT ON TRANSMISSION .,,'

" . ,', D8562-1A' .

,: .. :.

'" . ~ . .. ~
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17·09·58 TtanSmission--:oAutomatic E40D 1-.7..09·58

IN VEHICLE SERV.ICE (Continued) . ' ..., .:
'" e ..' rr- •. r

..........
. ~ (~.. ~'.

. 6. "'Remov~ 14 maiF:l control body bolts using an
8mm i "sqcKet· '-arid. two' nuts using a" 10mm'
socket. Remove main. control body.· . .

~ ":: . .-~' '11!' ". '
.' '".1"

: •• '~' • , > - :~. ,

NOTE::.Do not 'remove.,the two :bolts as·shown on
illustration. ,-;.. '. J> }~, ,~. • ,; > """<: ~:;

,.,~ .... ~ 'I. 0' , •• ,..•.. ~,/ ·: .. :~t.·r·. ,;':~:{-'''''t

I' ..........

." ...... . '. ~

MAIN CONTROL
BODY."';. ,; '.' i···· .

..", ~...... ,

.."..:: , ..

. "~.: ~:V' =- ~.J'_
.....

'-,

.,' .. .09218-28

t -~ r.

7. Remove nine solenoid body bolts using a 30A
Torx® .bit and one nut using a 10mm socket.
Push down on solenoid body receptacle. to
remove solenoid body.

. 8. Remove solenoid screen by rotating and pulling
out. .

00

0 00
o

00. a . 0 0

0c::>

o
o 000

o

0
Q)

0 0 0 0 ..

0
0

0 @

~o 0

!})
0

0

~

D9219-1A

. :. 09220·'8
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17·09·59

IN VEHICLE SER·VICE (Continued)

Transmission-Automatic E40D 17·09·59

9. Remove three reinforcing plate bolts using an
8mm socket. Remove plate.

. 10. Carefully lower separator plate and gasket so
that check balls, EPC ball' and spring are
retained.' .

11. Remove servo snap ring. and retaining plate,
servo' piston and rod assembly and~ servo
spring.

09223·18

Installation

1. Install servo spring, servo piston and rod
assembly.

2. Install serv9 retaining plate and snap ring.

~ • t •

SEPARATOR PLATES.
AND GASKETS

D9222-1A

09223·18
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17-09~60

IN VEHICLE SERVICE (Continued)

Transmission-Automatic' E40D 1'7;'09-60

3. Grease separator plate with p~troleum jelly to
hold new separator to control gasket.

r-- ;

PETROlEOM
. JELLY ,

. "1••

SEPARATOR
PLATE ~.

D9224-1A

.0

4. Position new separator to' case gasket on
~eparator pla~~.'

5. Lubricate separator case gasket with petroleum
jelly as shown.

: og·<;>-o
o ,~~

°0<:;:)

00

EPC BALL

", ,s',-
11 CHECK BALL LOCATIONS,'

D9225-2A

I Refer to TSB 90-6B-41 for Revised Quantity Of Main Control . ,
Rubber Check Balls

-_.- ------------------------------------=--...-..;,..--::.~---~......
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17·09·61

IN VEHICLE SERVICE (Continued)

Transmission-Automatic E40D

6... Grease valve.body pockets with petroleum'jelly
as shown. Put nine·'check balls (nine rubber),
EPC spring and greased EPC ball into position.

. "

CHECKBALL,
LEGEND

I I

.'0 '.,- RUBBER (9) " •

"j: :

Refer to TSS 90-68-41 for Revised Quantity Of Main Control
Rubber Check Balls

t. ,.

'I

o

.0

..;

. I';' r

07890-28

-. -. ,-- ----.------~---------------------------------_.-...._--
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17·09·62

IN VEHICLE SERVICE (Continued)

Transmission-Automatic' E40D 17·09·62

7. Install separator plate and gaskets. Install three
reinforcing plate bolts using an 8mm socket.
Tighten to 9-11 N· m (80-100 ,in-Ibs).

NOTE: Check location of check balls and EPC ball.

NOTE: If reinforcing plate bolt·has been used to
retain separator. plate to case, do 'not reinstall in .
stiffener plate until Step 10. .

NOTE: Stamped' r UP" on reinforcing plate must be :
visible. '

9.. Install main control body over studs. Align.
manual valve with m'anual lever.

D9228-1A

10. Attach valve body with two nuts using a 10mm
,socket and 14 bolts using an 8mm socket.
Tighten to 9-11 N·'m (80-100 in-Ib).

8. Install solenoid screen and lock in place by.
rotating.-

o
o

0) 0

o
o

o
o

D9220·18

TIGHTEN TO,
9-11 N·m.

(80-100 IN-LB)

D9229-1A . '

.NOTE: If reinforcing plate bolt has· been used t<;>
retain separator plate to case, reinstall after main.
body is attached.
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17·09·63 .Transmission-Aut~matic E4.0D

IN VEHICLE SERVICE (Contin'ued) .

11 .. Install. accumulator body over studs and. attach
f.' . with two nu~sus~ng a tOmm·socket and 1t bolts

using an 8mm socket. Tighten to 9,-1.t'N··m·(80-
100 in-Ib). .,' ."'

~ : 13.' Install_· a· 'new'~- filter and- seal ·-assembly oy
lubricating the seal with .transmissibn··fluid and
pressing th.e filter into place. Do not reuse filter
or· seal. .

ACCUMULATOR
, BODY .~...

( ....

'. TIGHTEN TO
, "9·11 N~m

(80-100 IN-LB)- . '-<

'D9230-1A

SEAL

Io···,:··;··e "/'.:
~~~-----~.-;....;.".....-~." ...' ... ::'

.J-- ~-~---:--~,.1

D9215-1A

.' NOTE: If; only the. splenpid' ~,bod'y assembly, .,was
servic~d, instal.l solenoid body'with a ':.service o.nly"
ga$ket·,., -'. '.-

12. Instail soieno)id :body;'over 'stu'(j and ~itach'with'
nine Torx@bolts' using a- 30A bit and one nut
using a.1.0mm socket. Tighten to 9-11 N· m (80- - ~

100 in-Ib). ,

NOTE: Prior to s<;>lenoid body ~~s'~'mbly"ir"st~II'ation:
coat the case connector bore with M1 C172..A

. grease or equiva~e~nt. , ' ''':: '. )'. ,

'~ .

14:. Using' 'grease tono1d· -new' pan gasket; po~ition
gasket onto ·pan. Check condition" and

. placeme'1t of pan magnet.

'.;.~

PAN MAGNET
LocATION

.c

©
(

@. © ©.

PAN
GASKET

~232·1A
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17-09-64 : Transmissio!1~Automatic E40D . 17-09-64'.

IN V.EHIC~E SERVICE (Continued)

lS. Install pan bolts using a 10mm socket.'Tighten
" to':,14';;'16 N· m' (10,:, l2 ft.-Ib')< ..;:. ::'.' .,:'. .

1~7. Install·solenoid·body connector heat:shield with
off-set bending ·inward,. Tighten to 8-12 N· m
(6~9 .ff-Ib). ~ ~:: I • --.',~,' • ~ ~ •

TIGHTEN BOLTS TO
. 14-16N·m·

(10-12 'FT-LB) . ' TIGHTENBOLTS . r. :

TO 8-12N·m .
. . ,~6.9fT.(B)

D$196-1S

16. Completely seaf~s6lendid body cOl1nectorO'into
~ solenoid valve body receptacle by. pushing on

'" top of co.nnector.· Audibleolick indic~~tes full .
conn.~c~ibn. ,.' ,

'.. 18. Lower 'vehicle~'

19. Fill the 'transm,ission" to the 'prop~r level ·yvttn:
Mot,or:,~ra ft 'M ER CON ® ;.~ (j ,ti- Pu rpose
·Automatic Transmission :·Fluid, 'XT-2-QDX .or
DDX part no. E4AZ~19582~B, ~spe~ification

. .. :' ESP~M2C166,-H ·or .equivalent.. , . . .
. ..' "- -., :'. . .. .'"". ,. . ~-- . . ." .

'.

Man~al Lever Seal
.'; .. ~

'f", '

1. Remove' manual lever' position ~sens~or
conn~ctor by sOqu~ezing' conn~ctor tabs and.'
pulling on 90nnector harness. . ..

. ,.

MANUAL
LEVER
POSITION

\!Uo--""""'-".SENSOR

; ;.~' MANUAL' ,
'-:~ LEVER'
. POSITION ,;.:' '-
o' SENSOR

. ~ONIiIEq6R.. , .

Removal· ,:

SOLENOID
BODY

CONNECTOR
D9195-18

09160-1A ;:
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17-09-65 Transmission-Auto~aticE40D '17-09-65

IN VEHICLE SERVICE '(Continued)

~. ,Check _electrical connectors for terminal
condition~ corrosion and c'ontamination. Repair
or replace ~s requireo:

'3., Remove lever control rod from manual lever
using' a large",screwdriver.. ' ,

, "0, .,

CAUTION: Use care not to' scratch or, damage
aluminum pump' bore.

6., Loosen'front pan"bolts using·a,'1.0mm socket.
Pry rear of pan from cass, .and allow fluid to
drain. ,.

- 7. Remove- front pan bolts using a1 bmm socket.
Remove pan. .

,: 8. Remove filter and s'eal assembly ~y,Carefully
pUlli,ng and rotating filter .~s necessary. If sf3.al

, remains in· bore,. carefully temo~eusirig O~Ring
Tool T71 P-19703-C or"equivale.n!. '

NOTE: Discard filter and s~al '~sse:~bly~

, ••~'" I •

.',. '.

~.. '

D9157·1A

Remoye two manual lever position'sensor bolts
'using, an ammo' soc~et and,sensor.' ,

Place a fluid catch basin under 'transmission
pan. Remove pan bolt~,: using a 10mm socket..

5.

D8954-1A

DAVE GRAHAM INC. - 2012 
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17·09·66

IN VEHICLE SERVICE (Continued)

Transmisslon~Automatic-E40D 17·09·66

9. Remove m~nuallev~r roll pin using Locknut Pin
Remover T78J?-3504-N or equivalent.

~."r • :

10. Remove.inner detent I.ever nut using a 21mm
box wrench while holding lever with crescent
wrench. . ~ . . " . ~ . · ,.. '

09235·18

11. Remove inner detent lever and park- actuating
rod assembly from, manual-lever.

12. Remove manual lever.

13. Remove 'manual leve.r' seal ~u~in;g" a i,arge
screwdriver, being careful not to score bore.

INNER
DETeNT
'LEVER

D9236-1A

Installation '
','

·t. Clean bore -opening with mine'rar spirits. Install _
seal using Shift Lever Seal Replacer T74P
77498-A or equivalent.

DAVE GRAHAM INC. - 2012 
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17·09·67

IN VEHICLE SERVICE (Continued)

Transmis$ion-Automatic E40D 17-09-67

2. Install. manual lever, .innerdetent lever, park
. actuating rod assembly and nut using a 21 mm

box wrench. .-

NOTE: Inner detent lever must be seated on flats of
shaft, and rod assembly must .. pe through guide
plate.-Inner lever pin ·must be aligned with manual
valve.

3. Tighten inner'detent lever nut using a 21 mm
crows foot while holding lever with crescent·
wrench. Tighten to ~1-54 N ~-m (30-40 ft-Ib).

NOTE: Manual .Valve Detent Spring must be on
inner detent. lever and inner detent lever pin must be.
aligned with manual valve.

D9238-1A

4. Install 'manual lever roll pi.n.

D9239-18.-

5. Install manual fever position sensor with ··two.
bolts and washers. Do not tighten., bolts at this
time. Align manual lever :position sensor fo'r
NEUTRAL gear- position .using Gear .Position
Sensor Adjuster T89T-7001 O-J·:or~ equivalent.

6. Using an 8rnm socket, tighten ,bolts to 6-8 N· m
(53-70. in-Ibs). .

TIGHTEN BOLTS TO
6-:8 N·m

(53-70 IN-lEU
D9240-18

7. Install manual·lever position sensor connector.
Audible click indic~tes full connection.;'

DAVE GRAHAM INC. - 2012 
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17·09·68

IN VEHICLE,SERVICE; (Continued)

,Transmission-Automatic' E40D 17·09·68

8. Install shift linkag~. For,procedure~ refer to Shift
Control Linkage, Section 17-02.

08563-1A

9. Install a' ,n'ew "filter 'and 'seat assembly by
lubricating the ,seal with transmis,sion fluid and

_pressing' the filter into place~- Do, not reuse old
filte'r'pr seal.·' ' , ,

"

, SEAL

.',e,

• t
"-( ~,

.... ,J:;, .

-;;~·;~r~;:.~;;,:·..

10. ,·~Using' grease. to hold new pan gasket, position
'gasket, onto ·pan.,"'~Check condition·,and,
pla~ement of pan magnet.

.~.

PAN MAGNET
LOCATION

W®c&~O(G .
@

@ (g © .0

PAN
GASKET

D9232-1A
..'"';;-

~
-,

• f

1t. Install pan and pan bolts using a' '1 Ommsocket.
Tighten to 14-16 N ·.m. (10-12 ft-Ib). :',-

..:. : , .~

TIGHTEN BOlT5 TO
.. 14-16 Nom

(10-12 FT-LB)

'D9233-1A'

, -,

12. Lower vehiC'le; ,- ,

13. Fill the.. .tr,a.nsmlssion· tC) ~the proper level with
Motorcraft 'MERCON@ M'~lti.-Purpose
Automa~ic, Transmission .Fluid;', XT-2...QDX or
DDX' part iio~·. E4AZ-19582-B" specification
ESP-M2C166-H' or equiva,lent..·' ..: "

. ..,.1...... .... . o' e· • ~ .' ..:

"'-....
.. --
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.1'7·09·69

DISASSEMBLY AND ASSEMBLY

Transmission---Automatic E40D

, ..,' 'I

1'7-09-69

.Refer/to the transmission disassembled view at :
the beginning of this ·Section. l .:, :

Dis~ssembly

1. Remove input shaft from transmission.

3.' Rotate ·transmlssion 'so that ,'pan is .facing up'~
Remove 20'pan'attaching bolts (10mm'sbcket).

, Remove the pan anq ga~,ket, discard gasket.

INPUT;..·
"SH~~

.' LONG \
SPINED eNo

D8953·1A

OIL
PAN,

...~. . .. .
, .. •• .~ 'C

'.- ~:,''''

D8954-1A

2. Mo~.nt transmission on Twin Po~t Engine' Stand
Rotunda 01'4-00106 or eq'ui~~lent.

NOTE: Thoroughly clean the solenoid body
connector'area to avoid'contamination.

, ..-;.>

" :'ROTONOJ\ lWlN POST,
',' ~., EN'GINE STAND

014-00106

D8952·2A

4. ·,·Remove filter 'and se'al assembly::by' carefully'
pulling anq ·rotating filter as, necessary. ,If seal

.,~ernains in bqre" carefully., .r$mov~, using: Q~Ring
'Tool T71 P-1 ~703-C or equivalent. "

NOTE: 'Discard filter and seal. , '; ii. '~
,> ' "t "" ._. .,'

CAUTION: Use care not to scratch or damage
alu'minum pump bore.. '

" :. ',..

':;. ,

D8955·1A .

,"
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1,7-09~70 T·ransmission-Automatic E40D '17-09-70 '

DISASSEMBLY AND~,ASSEMBLY (Continued)

','5., .. Re'move 'acQul'J)~lator. l?ody, 1,1 bo.lts. {8mm
:. s~ck~J).:~~~ two: nuts (19mm .s~~k~t). '

. ....~ '0>' - t. ~

ACCUMULATOR
. BODY

. ;

D8956-1A

6. Remove main control body .14, bolts (8m~:
socket) two ~nuts (tOmm soc~et).· .

NOTE; Do: no.t rem9ve the two. bolts"as shown.-
/f I .. ,

., 7.. Remove nine solenoid body bolts '(~OA'Torx® .
bit) ~Dd one ~ut {:10mm socKet).·,:-

SOLENOID_''---!"~
BODY'

- 'Di858-1A

, 8. Push up' on s91enoidbody connector while ....
removing sole~.(jid body.

..~~
. PUSH UPON

CONNECTOR
WHILE LIFTING

SOLE~OID BODY _

D8958-1A

. ~
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17·09·71 Transmission-Automatic E40D 17·09·71

DIS~SSEMBLy AND ASSE~BLY (Continue'd)

9. Remove' :solendid screen, by rotating arid
pulling out. '. . \

." ", ~ 'to

D8960-18

.D8961·1A

I.

11. Remove separator plat~·; tV\Io gaskets, EPC ball
and blo~off spriri~,. discard 'gasket: ..

10. Remove three reinforcing plate bolts (8mm
socket), remove plate.

NOTE: EPC ball is spring loaded under separator
plate". .

., .. '

'"

D8962-1A
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17·09·72 ..Tral1smissiQn~Automafic E·4.0D .17·09·72

DISASSEMBL'( AND ASSEM~LY (Continued) ... ':c :.-.: _".

12. Remove one. steel and ten rubber check balls
from .transmissio~,. using a. sm.all screwdriver.

CAUTION: Do not m'ar 'rubber check balls..

13.. Remove servo snap ring'/retaining 'plate; piston
and rod assembly and servo spring·..

NOTE: Apply slight downward pressure to plate
while removing snap ring.

. '

~. . •'- ,'- ".:. l..;..' ...._ r'.~ ,

~ .

. 09040-1.8

••• 'iI'•• f ....,

o

o

·D8965-1A

-.l ----- - - ~

II Refer to TSS 90-6B-41 for Revised Quantity Ot Main Control
Rubber Check Balls
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17-09-73 Transmission~Automatic,E40D 17-09-73

DISASSEMBLY AND ASSEMBLY (Continue~)
~ .

FEED.
B'OLTS

14. Remove three .feed bolts (t~mm sbcket).
Discard 'feed boits.

'INSTALL PUMP PULLER
ADAPTER IN THESE

BOLT HOLES

D8967-1A

IMPACT SLIDE HAMM'ERS'
. T59L-l00-B

16. Use two threaded holes in pump and install '
Pump Pu'ller Adapter .T89T-7001 O-A 'or
equivalent. Install Slide Hammer,T59L-,1 00-8 or

( equivalent into a.dapter and remove pump.,

08966-18

., :. .'. ~,' ~.

15. Rotate, transmission so that", bell housing is
facing··up. Remove nine pump bolts', (1'O,mm
socket). Discard pump bolt washers.

PUMP PULLER
ADAPTORS

.T89T"70010-A 08968-1 A
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17·09·74 Transmission~AutomaticE40D 17·09·74

DISASSEMBLY AND ASSEMBLY (Continued)

17. Remove pump gasket and No. 70014 thrust
washer. Discard gasket.

D8969-1A

18.. ~ift out the coast clutch assembly.

'···COAST:
.CLUTCH..

D897G-1A
... -ow;

. 19. Remove ..-needle .' bear~ng assembly. 7E486
between front pump and sun gear. .

. : .,'~

. ,.: .' ~ .

2Q. Remove I.arge' so"ap ring usfng: large
screwdriver.... .' . _. ". . .

: p8972-1A
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Transmi'ssion-Automatic E40D ~t7-09-75

DISASSEMBLY AND ASSEMBLV (Continued)

21. Remove. 'overdrive .press.ur'e plate and clutch
pack and tag fo~' re-ass~mbly.,

23 .. Ihstall· Clutch Spring Compressor'~T89'T
70010-F or equivalent into the 'case,~··:'!ig.hten .
center bolt to 7 N· m (65 in-Ibs).· ,

D8975·1A

CLUTCH SPRING
COMPRESSOR PLATE

T89T-70010-F TOOL ASSEMBLY'
VIEW A,

24. Remove large snap ring' with: I~rg~ ,"spreWdriver. .'
'Loosen spring cQJT1pressqr. center "bolt.' .,and
remove compressor tool. .< ":' .' '". \ "".,

" ... ... . . ~ , . ,

NEEDLE BEARING
ASSEMBLY-7G178

OVERDRIVE RING
GEAR AND
CENTER SHAFT ASSEMBLY

08974-1A

08973·1A

, '

OVERDRIVE RING. 0
GEAR AND

CENTER SHAFT
ASSEMBLY

22. Remove overdrive ring gear and center shaft
assembly and needle bearing ~ssembly 7G178.
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-17·09·76 Transm'ission-Automa'tic ..E-40D . , 17-09-76

_DISASSEMBLY AND ASSEMBLY (Continued) .

25. ·Remove ~.inter~mediate/overd:rive cylinder
as~embly.. _.,. r '

'f
. 1.

27. ;Rem~ve center .support

'I ..~ '" ...

-.7.7.1A .......

l •• CENTER ,to

SUPPORT,
o8979·1A.

26. R~move ,intermediate return spring.
28.' Remove thrust washer No:·'1l326...

_0,'" ' ....

~ .' T~RUST~~WASHER
71326

.. ' ••• 'T 'oj:,- ,:

"

......P8980·~A

08978..1A

"'.... t

....,~ + ••

,/'.. ; ~

'.J

.'''', ..

~ -. 1,,:
I:,'. ".....:

' ... ''::'

..- .,{!
..
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:17-09-77 ' 'Tran-smission~Automatic 'E40D 17-09~77'

DISASSEMBLY AND ASSEMBLY (Continued) loS
.'t •.

. ,,29. Remove intermediate pressure plate: and 'clutch
plates. Tag clutch plates forre-assembly~

31. Remove direct clutch forw'ard 'clutch and ,sheU
using Clutch Remover/tnstaller T89T~70010-E

. 'or equivalent

NOTE:. Hooks on crossbar must be rotated into
notches o.n input ·~helf. Ref~r to illustration.

D8983·1A
CLUTCH REMOVER/INSTALLER

T89T-7001o-e .

D8981·1A

INTERMEDIATE
CLUTCH PACK

" 32. Using large screwdriver, remove reverse snap· ..
ring.

3'0.. 'Re~ove intermediate band.

INTERMEDIATE
BAND

08982·1A
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-17·09·78 Transmission~AutomaticE40D '17..09·78

DISASSEMBLY AND ASSEMB~V (Contin~ed).

33. Remove., reverse planet assembly "and two
.thrust washe'rs' No. 7D423.~'·

08985-18

34.. Using Snap Ring Pliers, remove the output shaft
snap ring..Discard snap 'ring:

35.', Remove ring .gear and hub· assembly, and
l1eedle bearingl assembly No. 7E413.

D8987-1A

36. Remove reverse hub and one-way..clutqh
assembly.

. REVERSE HUB AND
LOYi/REVERSE

ONE WAY CLUTCH
ASSEMBLY'

'.

D8988-1A
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17·09·79 Transmission~AutomaticE40D 17·09·79

'DISASSEMBLY AND ASSEMBLY (Continued)

37. Using a, .Iarge' screwdriver' remove reverse
: clutch ~snap ring.

SNAP
RING

NINE
EXTENSION HOUSING

BOLTS

D8991-1A ",

41. Remove output ,shaft, park gear and thrust
washer No. 78368.

D8993·1A

D8992·1A
,JJ. ~; ';

THRUST WASHER
. 7B368

42. Remove five bolts (1'1 mm sock~t) 1rom'thelowl
reverse C?ne~way cl,utch inner race..

" 'SNAp
RING

D8980-1A

39. Rotate transmission so that. pan surface is
facing up. - "~~' ";;

40. Remove nine exte'nsion housing bolts (13mm
socket). Remove' wiring bracket, extension
housing and gasket, (discard gask~t).

38. Remove reverse· pressure. plate .and clutch
pack..r~g fo~ r~-a~$e~~ly. .' .',
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17-09-80 Transmission-Automatic E40D 17-09-80

DISASSEMBLY AND ASSEMBLY (C,ontinued)

43. Remove reverse clutch return spring assembly
and inner race. ' .

LOW/REVERSE

REVERSE· CLUTCH ONE-WAY CLUTCH'
RETURN SPRING 'INNER RACE ,',

ASSEMBLY

. 08994-18

44. CAUTION:. ~einstal·1 reverse.'clut~~-pre~sure
plate and snap ring 'to restrain the reverse
clutch· piston d,uring, removal.

45. Blow, -air ir:'toJreverse, clutch" feed, port usin·g .
compressed ~air. This will blow'outthe.reverse
clutch piston against the pressure plate~

D8996-1A

46. Remove' sn~p ring,' reve'rse' clutch, ·pressure
plate and piston from case. .

47. ·Rotate transmission so that pan surface' is
facing down. .

48. Ae,move park pawl return .spriQQ,·' pin- and
par.kiF:l9 pa~l. from case..

REVERSE
'SNAP

" "RING oa99s-1A

# -:. ~ •

...,.,
'.

.......

-PARKING~· PARKING .', . \ :'.
.' PAWL ,~~' PAWL . . ~

"PfN .., '~ SPRING"" .. ,
.' '. J .~ ... ,

"~:,..,,.,,: .. :.~-.,

-:< ...:. ,.," ...
.'~'"-,, : ..,. -., ' .

"".~ _.. - .. '" ..:

. 08997-18
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17·09·8117·09·81 Tr~!1smission-AutomaticE40D'----------------------_..._---_..._-----_.....

DISASSEMBLY AND ASSE~B,LY (Continued)

49. Remove two,bolts:(13 min sc;>cketj from' parking
rod guide ,plate. .

'51. Using' side cutters or. Locknut Pin Remover
T78P-3504-N or equivalent remove' .l'Tlanual
lever. ro.lI-pin from the c~se.

. PARKIN'G ROD
GUIDE PLATE;

BOLTS

.. 08998-1A
. D9OOO-1A

50. Remove the Torx@ head. bolt (40A·..bit) and
parki~g .pawl' abutment.· . .' ,

PARKING PAWL
ABUTMENT D8999-1A

D9234-1A

..... '\
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17-09-82 .Transmission-Automatic E40D '17-09-82

MANUAL
LEVER

. POSITION
.', SENSOR

DISASSEMBLY AND ASSEMBLY (Continued)

52. :·Remoye inner detent lever nut (21 mm box
,wrench), while -, holding I.ever· with crescent
w'rench.

D9002·1A

53. Remove rriner d~tent leve',.<arid parking pawl
actuatfng roa ,assembly frpm.. ~pnu?1 lever.

PARKING PAWL
ACTUATING ROD·- INNER

, ',_.';., ASSEMa,Ly DETENT .
LEVER

, . .
54. Remove .two"bolts (8mm socket) and. manual

lever positio~ sensor. Remove manual lever.

D9004-1A

55:" Remove; bolt Re::move":"manual valve detent
spring. ~-- . , "

D9005~1B
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17·09·83 Transmission~Auto,maticE40D 1-7·09·83

DISASSEMBLY AND ASSEMBLY (Continued)

56.:, Remove rTlanuall~ver'seal using Seal Remover
, T74P-77248-A and. Slide, Hammer.T50.T..1OO-A

or equi.valents.

Assembly

1. Soak all friction clutch pr~tes in'clean
.·~,Motorcraft MER,CON® MLilti-Purpose

Automatic Transmission Fluid, 'XT-2-QDX or
DD.X, E4AZ-19582-B (ESP-M2G166-H) or

• j equivalent for 15 minutes.

2.· Lightly IUbric~te all O~ring seals b~fore installing .
using Motorcraft MERCON®Multi-Purpose
Automatic ,Transmission .. Fluid, XT'-'2-QDX "or

.DDX, E4AZ-19582.. B (ESP-M2C166-H) or
equivalent. . ' .

3. Lightly greas~ all thrust washers, to hold' in
place durir:"g ass.em~I~.

4. Mount transmission 'inTwin Post Engine Stand
Ro,unda 014-001 06 prequivat~~~ .

r t---------------------...
57. If required, remove stub tube, using .chann~1

'lock pliers~' . . .'

.D8952~2A.

D9Q2a.1A

. SEAl.'
REMOVER

:, ·T74P-n248-A .

. SLIDE
HAMMER

T50T-100A

'. D9OO6-1A
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17-09-84 Transmission-Automatic rE40D 17-09-84

DISASSEMBLY AND ASSEMBLY (Continued) .. .. .... , t~ ..

5. Rotate transmission so that bell. housing is
f:acing u.p.. ; ". .

6. Install inner and outer s'eals on the, reverse
. clutch piston.

, ..
7. Instal'l reverse clutch 'piston using Clu·tch Spring

Compressor T65L..77515-A or ·equivalent.
Remove. tool' aft~r.;in~talling ,piston. ;

8: Install rev,erse 'piston return -spring assembly
arid one-way'clutch inner rac'e: . ~~.

08994-18

.. -,,;'

. LOW/REVERSE
ONE-WAY CLUTCH

INNER RACE

o. ~ .',

.. ~ .

D9007-1A

. :1

,CLUTCH " ,
SPRING 1"

" . COMPRESSOR : REVERSE
"T65L-77515-A CLUTC~ PISTON"' / •.

Front View

Rear View
9. Attach to case with f~v~ bO,lts (11 rnm socket)

. and tighten .to 25-33 '~N· m (1a~25. ft~lb)·.
~. :. . . .... . .:. '. ,. . ,..

CLUTCH SPRING
COMPRESSOR
T65L·77515-A .

.' ~ f,

D9OO8-1A

,;

I ... . : .... If ....,,,, ............ 't

D9OO9-1A
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'17-09-"85 Transmission~AutomaticE40D '.17-09-85 .

DISASSEMBLY AND ASSEMBLY (Continued)

10.: Install a .(si.x. or- five plate', -depending on
C! transmissionm.odel) reverse clutch·· pack .

starting 'with an exter.nal spline plate. Alternate·
external splin~ plates with internal spline plates.
Install reverse clutch pressure plate and snap
ring.

NOTE: No stack:up clearance measurement
required.. .'

SNAP,
RING

D8990-1A

11: "Rotate transmission to horizontal 'position~ ~

.12. Grease steel' side of' the- th-rust .washer' No.
78368 and place on rear of case.so that bronze
side is facing outward.

. THRUST WASHER
'18368

D901G-1A

~.

13. Install snap ring onto, output shaft. Slide' park
, gear, onto shaft with· thrust. 'surface 'opposite

.. ' ,'snap: ring. Install output shaft· , ....

WARNING: DO NOT' OVEREXTEND SNAP 'RING ..
WHEN INSTALLING. ENSURE .SNAP RING IS
SECURELY SEATED IN GROOVl;.

PARK
GEAR

OUTPUT
SHAFT

D9011-1A

14. "I~~t~lIreverse' hub and .low/revers~.:o~e;\v~Y
clutch. . ... . . .

REVERSE HUB AND
LOW/REVERSE

ONE WAY CLUTCH
ASSEMBLY

08988-1A
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17-09-86 Tra'nsmission~AutomaticE40D 17-09-86

DISASSEMBLY A,NO:ASSEMBLY (Continued)

'15. Install output shaft hub and reverse ring gear, 
. placing needle needle bearing' assembly No.

7E413 on rear' surface of hub. Hold bearing in
place with, gr~ase.

D8987·1A

1:'~.. ',nstall new sn~p ring onto outP.ut shaft. .

WARN'ING: DO NOT·OVEREXTEND.SNAP RING
WHEN INSTALLING. ENSURE SNAP RING IS.'
SECURELY SEATED IN GROOVE.

D8986-1A

. ','

17. Install reverse' .planet assembly into hub with
thrust washer No. 70423.· '.'~;' . ~

08985·18

• J,

18. In~tall sn~p' ring'.
~ •• t

.f) •
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Transmission-Automatic E40D

DISASSEMBLYAND ASS~MBLV (Continued)
'1 -.

'D896~1A

22. Install servo snap ring, retaining plate,. piston
'and r~d assemb~y anct .servo spring.,··' i'

NOTE: Apply slight' downward pressur~:' to' plate
while installing snap ring. .

~12·1A

, ,

..' .....

. REACTION
.,~. " • J:, PIN

INTERMEDIATE
BAND·

21. install intermediate band so that-one ear is
resting on the reactio~,pin.' '

INTERMEDIATE
BRAKE DRUM

ASSEMBLY
FORWARD CLUTCH

ASSEMBLY AND INPUT
SHELL ASSEMBLY

19. Rotate transmission so' that' bell housing is '
'facing up.

20~ Attach Clu'tchRemover/lnstaller T89T-'
70010-E or ,equivalent, onto input sheil and
lower entire ,assembly (Intermediate Brake
Drum Assembly,. Forwa~d Clutch Assembly and
Input :$h~1I Asse~bly)ir.~o·c8:se.

NOTE: It may be n~cessary to rotate outpu~ shaft to
seat reverse, sun- g'ear., " .

Rem<;>ve serVic'e- ,~,ool. .. i, ';." :-:' ",< .'

D9013·1A
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17-09-88 , . , Transmission-Automatic E40D : .~

DISASSEMBLY AND ASSEMBLY (Continued)

23~:.lnstall, ,intermediate. pressure plate. Install
clutch pack starting with. internal spline plate..
Install,apply plate. '

t t. 4
.. •

.~.. .,

. .~. D: .,... .
,".' ....: '

, .. :

INTERMEDIATE
CLUTCH PACK

,', .......

2,4. Determine end play with' fol~owingproce~ure:
The transmission rear end play check deter~mines:

The amo~nt o'f space existing between tne thrust
washer surfaces' of the center support and the

Step I
U·seDep.th' Micrometer D80P-4201-A, or equivalent
to accesS the area between the thrust surfaces of
the' support' .an,9 the' intermeqiate brake,~ dru·m.

intermediate braRe drum. (2~06-.,81 mm), (;081
~032 inch) ~I',:-.

• '. ........ • ~ .,.' I

.., ~ .

Remove the cast iron s~~I,s tram i'h~ center support
to allow easy insertion ~ into the intermediate brake
drum.

DEPTH~~AUGE FIXTURE

HOLE FOR
DEPTH MICROMETFR '

. "

/ .....

,,!

,SIDE VIEW TOP VIEW D9263.2~ ,

DAVE GRAHAM INC. - 2012 
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17-09-89 Transmission~AutoJrlaticE40D 17-09,-89

~ . ../

DISASSEMBLY AND ASSEMBLY (Continued)

-~. .
• "'.-i

Step I~ .

Pl'ace' Dep'th Microni~ter D80P-4201-A~or equivalent
over drilled hole in center support fixture. Extend
micr.ometer prope until it js flush with thrust· washer
surface. Record micrometer. r~ading.~, This is
Readin9 A. ~,' ,

INPUT
SHAFT

Step ,IV
Place depth micrometer' over drilled holf3' in center
support. .. ' ". '",

..~

I
DEPTH MICROMETER '
PROBE FLUSH WITH

THRUST WASHER SURFACE
I

CENTER
SUPPORT,

D9264-1A Step V
Contin'ue extending micrometer probe' until it
contacts thrust' washer surface of intermeqiate

: brake drum." ~his is Re~qing B'." ~

.S~ep .,V'I .
. 'Subtract Reading A from Reading B. The difference' ,
between these reading$ is Dimension "A. This is th~ .

.space betwe~n thrust sUrfa~es. ." -

. Subtract thrust washer thicknessJrom Dimension
A to determine final end' play. Specification is.2~06-
.81 mm (.081 ~.032inch) :

. , If final dimension' is outside $peqified limits, 'this
indicates improper assembly, mi~sing parts or parts
out o~ specification. This req~ires rebuilding the, unit.

, ~fep,'111

. Install ,center. s~pport into intermediate brake.
drum and gently "wiggle'~ input,shaft to allow cent§!r

.support fixture to slide into intermediate brake drum
using' its own, weight. Ensure it is fully seated in
transmissiol1 case. . ..~ ,

INPUT
SHAFT

~2.5-'A

CENTER,
. SUPPORT

DIMENSION A

INTERMEDIATE
'BRA~E DRUM

DEPTH ,-'
~--- MICROMETER ... ' .

080P~4291-A

DEPTH MIC'ROMETER
';~PROBE CONTACTING .

THRUST WASHER SURFACE
.. \ ;.

BUSHING.
D9261·1A
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'17·09·90 Tr.ansmission~AutomaticE40D

DISASSEMBLY AND ASSEMBLY (Continued) J \. t •• 0••

25. Install.center support, align with holes in ~eed

port. Install the two feed bolts. Do not tighten at
, this time." ". , . '. - ',t' " . 1 ;" :'

Step VII

Remove center. support, from .'intermediate brake
drum. Position washer 7L326 on rear of' center
support using grease.

. : ...
~;. c. <

-... :,"

D9268-1A

..
~, .... '. D9015-1A

..~ ,

j ..... '..,... : .... :. f ••

....... "

D9016-1A

. ... .... ..,>" ,~ ., ~~.

. " TOP OF
BElL HOUSING

INTERM'EDI~~E
<;:LUTCH'RETURN. ' - . SPRING

SPRING '~,' - :.. ;.' lEG..
.. .~.•~..1 • ..

:~ -.:','~: -'

, .. "I:';!.. : ,

.26. Install intermediate clutch return spring" with
. dished surface inward.

NOTE: Locate one spring leg pointing to the top of .
the transmission as illustrated. . :

• # ....... • .. ' • • ~ ..."

NOTE: .Int~rme.diate_.cluJch 'return ~pring locator legs ,.
must be prqperly located inside' of center suppqrt .
circular ·cast rib. ' .....

. "., .~" ..

D9014-1A

. ).~ ,'." .,~ ...:

CENTER
': SUPPORT

.' ",'. ..... • '. ...~. :·· ....''':r

...:-': ... -.

.. : '... ~

".

• .' I -... ",

- .......
" ~~ . , i' I .
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17·09~91 Transmission-Automatic E40D 17·09·91

DISASSEMBLY AND ASSEMBLY (Continued)

27., Install intermediate/overdrive cylinder
, assembly into case.

NOTE: Alig'n' cylinde'r assembly thr~aded feed" 'hole
with hol~ in.case. . " .

CAUTION: Do not cock cylinder when installing.

29. Tighten center bolt ,to 7,. N· m (65. fn-Ib).' 'Seat
selective snap ring into case ring groove. .Inst~1I
intermediate clutch .cylinder feed 'bolt. (Do ,not
tighten at th.is time). ',: , :'

, NOTE:" .No stack up ,clearan'ce measurement'
required.

FEED
,HOLE

D9017·1A

28. Instal1 7f;34~1 ,snap ring "(2mm) 9ver
intermediate'clutcn cylinder assembly so that
ring opening is at bottom 'of 'case for proper oil
drainback. Place. Clutch Spr,ing Compressor
Plate T89T,;,70010-F and Intermediate Clutch
,Spring Fixtu're·T89T-70010-C qr equivalent~

onto intermediate clutch cylinder assembly.

D8975-1A

CLUTCH SPRING
FIXTURE

T89T-7001 O-C

CLUTCH SPRING
COMPRESSOR PLATE

T89T-70010-f TOOL ASSEMBLY
VIEW A

, CLUTCH SPRING
FIXTURE

T89T-70010-C
o

D9018-18
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17-09-·92 Transmission---Automatic"E40D 17-09-92

DISASSEMBLY AND ASSEMBLY (Continued) .:~ '. ..~...

30. Remove Clutch Spring Tool As~embly. Tighten
three feed.bolts (13mm', socket) .into
intermediate!overdrive cylinder. assembly. and
~enter support. . ., ..

CAUTION: Tighten the fr:ont feed bolt 'to "S-14
N· m (6-10 ft-Ibs). Tighten both rear feed bolts to
11-16 N·m (S-12 ft-Ibs).

32.. Install overdrive clutch pack starting: with-- steel
plate. Install pressure plate'· with'::dot· facing

,outwar~ ~nq towarq t~e top 01 th~ ~ransmi~si9fl:
Install trial selective sn'ap rin'g with 'opening at
bottom of case-. .' I • .

BonOM
OF CASE

31. Using grease" place needle bearing assembly
No. 7G178 on rear face of center shaft. Install
center-, shaft; . overdrive ring gear, overdrive
planetary gea-'rset and coast clutch cylinder a~
an assembly. ' ..

. ~: ..~ ."'

FEELER
GAUGE

D9022-1A

-33. Check stack-up clearance'using a feeler gatJge::
If not within specification, inst&1I correc~·

. selec~ive' ~n~p 'ring and..r~cheG~. .:",

Spec~!ic~~ion:- " ....
l' .20 "- -0.5?mm."(O.1047' - 9.022 ,inch) , ~

Selective .Snap..Rings" - -:

1.55 - 1.45mm (0'.061 - 0.057 inch)
2.05 - 1.95mm (0.80 - 0.076 inch)

· 2.60 - 2.50mm (9.10 .- 0..098 inch) . ,
·3.10 - 3·.90·m~ (0.12 - 0.118 inch) .. ', .. ~.,. J:.

3.60 -.3.~Omm (0.14 - 0.. 137 inch)

CENTER SHAFT,
RING GEAR,

OVERDRIVE GEARSET
AND COAST CLUTCH
CYLINDER ASSEMBLY D9021.1A

NEEDLE BEARING
ASSEMBLY

7G178

D9023·1A
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17-09.-93 Transmission--Automatic E40D 17-09-93

DISASSEMBLY .AND ASSEMBLY (Continued) ..... ? ..

: . -, ... .. ~ " .
34.- Install :pump gaske,t into'"case..

D9026-1A

I"NPUT
SHAFT.

ALIGNING PIN
T89T-7oo10-B

37. 'Install' input shaft (long splined. end:'first) an'd
.Alignment Pin T89T-7001 0-8 or'equivalent into
the case as shown. Install the pump into the
case. Orient the filter inlet tube -bore towards
the valve body mounting surfaces.

D902~1A

•~< > . FRONT
PUMP

GASKET
" .:~....... -, .- ..

35. Screw Pump Puller Adapters T89T-7001 O-A or
'. equivalent into 'purifp threaded holes. Screw on
. Impact Slide Hammers' T59L-1 OO~B or
,.~q~ivalent.

36. Install thrust washer ·No. 7D01"4 and needle
bearing assembly 7E486 onto pump. Use
grease to hold in pl~ce.

O-RING

'NEEDLE
BEARING

ASSEMBLY
7E486

D902S-1A

38. Remove 'bid rubber' 'co~ted"washers'"from the
nine pump to case bolts. Install new pump bolt
washers. Remove Aligning Pin T89T-70010-8.
Install pump using nine bolts (10mm socket).
Tighten to 24~31 N·m (.18-23 ft-Ib). '

NOTE: Draw 'pump into case evenly to avoid seal
damage. .... _ ,
CAVTION: ·R~moveinput $haft.

NINE
PUMP BOLTS'"

AND WASHERS
09027-18
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17·09·94 Transmission--Automatic E40D 17·09·94

DISASSEMBLY AND ASSEMBLY (Continued)

39. IristalLmanual'lever seal using Shift Lever Seal
Replacer T74P-77498-A, or equivalent.

o . ',

4f. Install manual lever, inner lever, park actuating
rod ass~mbly and nut (21 mm box wrench).'

SHIFT LEVER
SEAL REPLACER . 

n4P-77498-A
D9029-1A

PARK_--...-........:.~
ROD·

07876·18 .

40. Install manual lever detent spring -bolt (8mm
socket). Tighten. tq' 9-11. N ·.m (80-,100 in-Ib)..

D903O-1A

42. Tighten manual lever nut (13/16 crows foot) to
41-54 N· m ,(3,0-40 ft-19S).

NOTE;· Manual valve detent spring must be on inner
detent lever.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



11-09-95 Transmission...:...Automatic E40D t7-09-95

DISASSEMBLY AND 'ASSEMBLY (Continued)

43. Install manual-lever roll',pin ~o ~hal pin is just
below case surface.

45~ Install parkingpawl'abutment,vvith"Torx@ 'head'
:", Qolt (40A bit) and tighten to 22-27: N'· m' (16-20
,',ft. Ibs)" - .~ "I " " _.

'.. . t ;. •. '.. . : . ~

... #0 ~ .'., ••\ ".•

TIGHTEN~TORX~ '
':: . BOLT TO

, . '22-:-27 N'm '
.. "(1.6-20 FT-LB) ",

PARKING PAWL
ABUTMENT

PLATE

D9032..1A

09034-18

44. Inst~1I pa.r.kiogpawl, p~n ~ndpar~ing pawl retur~
spring qn r~~r fa,ce. ' . ' . , '

~ • .t ' .. • • ~ ,......

NOTE: Parking 'pawl return, spring end r~.sts on
inside surf.a~,e ,of ca~~: .' ,

46. 'r Attach parking rod guide plate with. two bolts,
., ,(13mm soc;ket) and washer$.~ TlghJen to 22-27.

N ·m (16-20 ft-Ibs.)., ' ,"

NOTE: Ehsu;re piate dimpl~ is facin~,inw~rda~)d
parking rod is in guide plate slot. '"

09035-18

PARKING ROD
GUIDE PLATe

PARKING
, PAWL PIN

, 09033-18
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17-Q9-96 Transmission-Automatic. E40D 17-0,9-96:

DISASSE~BLY AND ASSEMB~Y (Continued)

. 47..Instcill manual' lever position sensor with two
,bolts (8·mm·socket) and washers. Do not tighten
bolts at this. time. Align manual lever position
~ensor for neutral gear position using Manual
Lever Position Sensor Adjuster T89T-7001.0-J
or ,equivalent. ; t

48. Tighten bolt~ (~mm$qcke~) ~nd, w~§her to. 6-8
f'J·m (55-75 in.}~.t~~ ,.,,:-'. ~.

' .

49., 'Plac~ gaske~~n' extension t)ousing.

50> Install extension housfng an'd: wkin'g b~~cket on
rear of case using nine bolts (~3mm ,socket).
Tighten bolts to 27-39' N·~m (20-29ft-lb) .. · .

NOTE: The two bottom' bolts' '~re ~Io~ge~' on. 4x4
vehicles. " , . ,

MANUAL
LEVER

. POSITION
SENSOR

'. .....t···'

TIGHTEN aOLTS,
TO 6-8 Nom
(55-75 IN-LB)'

.'. ~...

'D9037-1A

WIRING'
. BRACKET

..,'

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-09-97 Transmission-Automatic E40D 17-09~97

DISASSEMBLY AND ASSEMBLY (Continued)

51. Rotate transmission SC)· that pan surface is
facing up. Ins'tcHI on-e'steel and ten rubber check
balls, EPC blow-off spring and ball into case
pockets. .

NOTE: Refer to illustration.

,j.

: D9042·1A

53. Install separator plate.

09040-18CHECK8ALL LEGEND

w--""'"o

o

o

., Refer to TSS 90-6B-41 for Revised Quantity Of Main Control
Rubber Check Balls

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-09-'98 Transmission~Automatic,E40D 17-09-98

DISASSEMBLY AND ASSEMBLY (Continued)

54. Attach, reinforcing,plate with. three bolts (8mm
socket) with stamped "up'~ facing up. Tighten
to 9-11 N-m,H30-100 in-Ib)..

NOTE:. 'Check placement of. EPC blow-off Qall.

' ...

56. Install solenoid screen into. separator plate.
,~. Turn and lock solenoid ~cre.en.· "

D9043·1A 08960-1B

55. Install new separator-to-control gasket.

57. rnstall accumulator body over studs and attach
,with two' nuts (10mm sock.et)·and 11 bolts (8mm
;socket). Tighten', to 9~1l'N -m ·(80-1 00 in-Ib).

"ACCUMULATOR
BODY

D9046-1A

SOLENOID
SCREEN

ACCUMULATOR
BODY

D9046-1A
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t7·09~99 . Transmission..;....Automatic E40D .t7~09-99

DISASSEMB~Y AND.. ASSEMBLY (Continued).

58. Lower main control" body over, studs. Align
manual valve with· manual., lever. . . ~

. NOTE: Deten~ sprir:'g must be on detent lever.

CHECK PLACEMENT OF ~
INNER DETENT LEVER
WITH MANUAL VALVE

MAIN
CONTROL

BODY'-

D9047·1A'

60. l.nstaU·solenoid body over stud and'attach.with~
nitre Torx@ bolts (30A bit). and one ·nut (.1.0mm
's~cket)~' Tighten to. 9~11 N·m (80·J.00;··in-lb).

NOTE: Prior to installing ·solenoid body' assembly.,
coat the case connector ',bore wit~grease or
equhialent. . '.

. D9049-1A

59. 'Attach valve body with two nuts (1 Om'm socket)
and 14' bolts' (8mm socket). Tighten to 9-11
N·,m (80:190, in:-Ib).,

SOLENOID
BODY

.. '·1..

TIGHTEN TORX® BOLTS
AND NUT TO

9-11 N'm
(SO-100 IN-LB) .

....~1A

'MAIN'
·CONTROL

BODY

.,.... -

TIGHTEN aOLTS AND
NUTS TO
9-11 N'm

(80-100 IN-LB)
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1'7-09·100 Transmission.......Automatic E40D 17·09~100

DISASSEMBLY AND.ASSEMBLY (Continued)

61'.,., Install~ a new" filter and seal assembly .by
-"ILibricating the seal with. transmission' fll:Jid and
, pressing· the filter into place.· 'Do-ho,t reuse old"
filt~r or seal. '

'. D~S.1A

62. Place pan magnet on dimple in bottom of pan.'
Install new pan gasket. Use grease to hold in'
place.

• t ~ r

~"

63..Attach:pan with bolts (-10mm socket). Tighten
bolts to 14..16- N·m (j 0-12 ,ft-Ib).- .

D9052·1A

64. If nece'ssary, install stub tube'using:'Stub Tube
'Installer'T89T-70010-G or equivalent.

Use stripe on side of tube' for alignment. The
strip~., should be farthest outboard when,.
installed. '.

D9053-1A

'---
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17-09·101 Transmission~Automatic E40D ~ ·17-09~10.~

DISASSEMBLY AND ASSEMBLY (Continued)

65. Reinstall input shaft, long splined end first.

../.

INPUT
SHAFT

'·T,

."...

Solenoid Body
. '.

SHIFT SOLENC)lD SHIFT SOLENOID 2
1 (551) '(552) FPC SOLENOID

COAST ,CLUTCH
SOLENOID (CC~).

D5992'·1A'.

... ' '.

LONG I

SPINED END
08953-1A
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Transmission-Automatic E40D 17~09·102

DISASSEMBLY AND ASSEMBLY (Continued) .

'Main Control Valve Body and Valve Body'

.~ .

r;.;" • • . ..,.,.
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17-09-,103 Transmission-Automatic,E40D 17-09-'103 ,

DISASSEMBLY AND ASSEMBLY (Continued)

Legend-Main ~ontrol Valve Body and Valve
Body

Descriptlqn .. Part Number Description Part ~~mber

.1 ...Main Control Body 7A092 37. Spring 7K721

2. Manual Valve 7340 38. Retainer 7F194

3.. Retainer 97411-S 39. Accumulator Body 7G393
, .

Ao. Overdriv~ Clutch ,Accumulator Regulator Valve.4. ~ow/Reverse Modulator Valve 7E238 7G321

5. Spring 7E338 41. Spring 7G310

6. Retainer 7F194 42. Retainer 7G409

7. 3-4 Shift Valve 7F259 43. Overdrive C,lutch Accumulator Plunger 7G322

8. Spring . 7K721 44. Outer Spring , 7G394

9. Plug 7F187 .45. Inner Sp~ing . , 7G395

10. Clip 7E335 46. Plug' ..
. '

7F187

11. 2-3 Shift Valve 70053 47. Clip 7E335

12. Spring 7A320 48. Direct 91utch .Acc~mulator Regulator Valve 7G321

13. Retainer 7F194 49. Spring , 7G310

14. 02 Shift Valve 70368 50. R~tainer 7G409

15. Spring , 7A288 51. Direct Clutch Accu'mulator Plunger 7G322

16. 1-2 Shift Valve - 7A334 52. Out~r Spring , 7G394

17. Plug 7F187 53. Inner Spring ~

. ~

7G395

18. Clip -7E335 ,54. Plug ; .7F187

19. 4-3-2 Manual Timing Valve 7G398 55. Clip 7E335

20. Spring 7G410 56. Intermediate Clutch Accum~lator Regulator Valve 7G321

7G396
- .

57. Spring 7G310 .21. Retainer

22. 4-3-2 Manual Timing Plunge~ 7G399 58. Retainer 7G409

23. Plug
..'

7F187 59. Intermediate Clutch Acc~mulator Plunger 7G322

24. Clip 7E335 60. puter Spring 7G394

25. Coast Clutch Shift Valve 7G416 61. Inner Spring , . 7G395
,~

26. Spring 7K721 62. Plug 7F187

27. Retainer . 7F194 63. -Clip . " 7E335 r_" f'

28. Solenoid Regulator Valve 7G392 64. Line Pressure Modulator Valve . 7G408",;'

29. Spring 7G411 65. Outer Spring + 7G314' .

30. Retainer 7F194 66. Spring and Retainer Ass~mbly 7~149

'31. Separator Plate 7AOO8 67: Line Pressure .Modulator Plunger Valve .7G415
',.

32. Lower Control Body 7A101 68:· Line Pressure.Modulator Sleeve 7G407 -,
:

33: Engagement Co~trol Valve 7G317 '69., Clip 7E335 :

34. Spring 7G312 70. Check Ball 7E195

7F187 '71.,Clip . 7G007
..

35. Plug

36. 1-2 Manual Transition Valve 7G414 . ,

CD9274-2B
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Transmission--Automatic E40D 17-09-104

DISASSEMBLY AND ASS~MBLY (Conti~ued)

- SubassembUes

,Pump

. .::

'~5;:"" ", 24

~~o '
, ,'I '

INLET
TUBE
BORE,

~9277·2B

" . Description Part Number ' Description
-.

"Part'Number.. . -

1. Pump .$ody ,7A105
"

20. Plug 7F187",,r

2. Control ,Body, and Support Assembly, 7G406, 21. Solid Cup Plug ~ ~ > N805212 '

3. Square Cut 0;0: PU,mp Seal .' ,70441 22. Solid Cup Plug '. " N80~212 '

4. Converter Hub.Bushing .- '7B258 23. Solid Cup Plug N805212

5. Seal
. " 7A248 ' 24., Solid Cup Plug , NB05212,. .-

6~ Bolt. and Washer AS,sernbly N805260 25., Solid 'Cup Plug
-~

N805212

7. Main Regulator Valve 7C338 . 26..Orificed Cup Plug N8b5213

~. Spring Retai~er,~ 7E337' (.077-.083 inch 'diameter orifice)
L

27. Orificed Cup Plug N805214
9. Outer Spring (Green) 7A270 ' (.049-.055 inch diameter orifice) . "

10. Inner Spring (Green) or (Orange)- 7G498, 28. Air Bleed Check Valve Assembly 7HOOO
. 11. Main Regulator Booster Valve 70003 29. Inner Gerotor Gear 7C010·

12. Main Regulator Booster Sleeve 70002' 30. Outer Gerotor Gear 7C011
13. Re~ainer N660225 31. Qrifice Cup Plug N805802
14. Converter Regulator Valve 7G307 (.057-.062 inch diameter orifice)

.15. Spring (White) 7G316 32. 'Valve Assembly 7A250

16: Plug 7F187 33. Solid Cup Plug N805175

17. CI!p 7GOQ7 34.; Front Input Shaft Bushing 7B261

1~. Converter Clutch Control Valve 7L318 35.',Rear Input Shaft Bushing 70018

19. Spring (Yellow) 7L490

CD9278-2B
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17·09·105 Transmission-Automatic E40D 17..09·105

,DI~ASSEMBLV AND ASSEMBLY (Continued)

Pump Disassembly,

1. . Remove'two Tefion® coast clutch seals 'from
stator support. Remove converter clutch seal
from front, of stator support. Remove pump

: outer diameter square cut seal.

?'. Obtain' a banding tool .prior to removing pump
body bolts. This tool is needed .,to align the
pump with th~ control body assembly during
re-~ssembly. " ' .

3. Remove eleven bolts" a~d separate pump
control bodY'~rom 'pu'mp body.

For Steps 4 through 6 refer to pump control
body assembly illustr~tion.

4. Apply press~re to mal'n, regulator ,booster
sleeve and remove internal snap ring. Remove
main regulator valv~ train.

5. Remove converter reg~latQrvalve assembly by
applying pressure t9 end plug ,and removing
'retainer. clip with small screwdriver. or twaezers.

. .. "

6. Remove convertet clutch' shift valve assembly
by'applying pressure ,to end plug and removing
retainer clip with ~mall screwdriver or tweezers.

NOTE: DO NOT remove any of the cu'p,plugs unless
they' are damaged or leaking. ,," " ,

NOTE: DO NOT remove stator support from control
body as this may distort the surface of the control .
body.

7. Remove, gerotor gearset from pump body.

j. .':.."-'

8. Clean all pump 'parts 'in solvent and dry with
compressed air. :.. '

9. "Inspect pu'mp gears,' faces,gear teeth, ,pump
housing arid mating ,surfaces !or· damage or

.scoring. Replace entire pump if 'any part is,
damaged or worn.

10. Inspect converter .f:lub ,bushit:1g. ReplaCe 'if
,scored' or excessively worn. Install as, shown.
Stake bushing at, notches., '

)

j

~' .

~.~-
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17·09..106 '-ransmission-Automatic E40D ' 17·09~106

13. Inspec~ ,all ,valve. and plug ~dre,s for scoring, or
.damage. Check all passages for obstructions.
, Inspect mating surfaces for burrs and scoring. If

ne,cessary, use crocus cloth to polish
~omponents. Use caution to avoid rounding
s~arp edges of valves· and plugs.

14. Inspect all spri~gs for' distortion. Chec~ all
valves and plugs that.when dry they' fall freely
from their bores.

PISASSEMBLY AND ,ASSEMBLY (Continued)"

11., Inspect converter hub seal. If damaged, remove
with Impact Slide Hammer Tool No. 'T59L
100-8 and Seal Remover TOOL-1175-AC.
Install new seal with" Seal Installer Tool rio.
.f63L-77837~A. .

IMPACT SLIDE HAMMER
.T59L-100-a ..

. SEAL REMOVER
TOOL-1175-AC

PUMP

D9058-1A

\::::::;"./ "COAST CLUTCH ;/
. TEFLON SEALS

7G402

-

~o~@
09284-18

... '

12. Inspect stator input shaft bushings. If 'bushings
are worn or· scored, replace complete control
body 4 assembly. .-"

09285-18

Assembly.
1. Install'main regulator valve assembly'as shown

in control body assembly drawing. Apply
pressure to main regulator booster sleeve and
,install i~ternal snap ring. En,sure snap ring is
propetly seated.

2.. Install corivert~r shift valve assembly as shown
in pump exploded view. ~

3. . Insta,lI converter regulator valve assembly as
~ho~n in the pump exploded view. ,

4. Lightiy coat the gerbtor gears'with transmission
fluid and install in pump housing. The dot on the
inner gerotor gear must face the control body
assembly. '

DAVE GRAHAM INC. - 2012 
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17-09-107 I Transmission~Automatic E40D ~1-09.-107

."

DISASSEMBLY AND ASSEMBLY (Continued) .

09284,;18

..
. ",-.

; '~., ' :' : .... " J-.. ' • "

,."

WRONGRIGHT

9. Install, cO,ast clutch Tefloh@' seals as shown~
Install conyerter'lock up sealon -front of stator
support in ·same manner.' '

~.n

5. Inspect mating surfaces of pump body and
control body to be sure they are clean and free
of nicks and burrs. Lower the, control body and
stator -assembly "onto. th~ pump body, aligning
the 28mm round hole in the ~ontrOI body with
the 28mm hole in the pump .b'<;>dy.

6. Loosely install eleven M8x50 boits into·, pump
body. 'Install b~ndingtooLnc;> 089L..77000",A or
equivalent wi~h' .clamp·"by.filter i.nletAlign outer
bolt holes and~tighten banding tool. (This aligns

,input shaft bust)ings to th.e,' co'riverter, hub
bushings.) ;', .. ~ '. . '.;

7. Tighten bolts to 24~31 N·.m·(1~-23 ft. Ibs.) and"
remove banding tool. I;n'Sure th~ ..outer edges 9f·
the control body :and ~:tt)e ,pump. body are
comp~etely aligneq; ,

c,' •

PUMP 0.0.
SEAL GROOVE

. 10. Install p.ump outefdi~ri,eier~~seai.~J'" Be sure
groove 'is 9Iean;:and'..~ree.-~ of Qurrs. Lubricate .
outer dia'TIeter:,:·se'Cl'· ,~ith. ~ ·t~ab~rilission fluid
before installi~g pu~p'into ~r~n~~i~sion.cas~.

,~, '. " i _ •

CONVERTER LOCK-UP
~~~-TEFLON SEAL

7L323 .

Install cOr1v'ert~r clutch 10Ck~up Tefl.on@ seal on
the nose of ,the "stator support.

8.
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17-09-1·08 Transmission-Automatic E40D -17,-09-108

DISASSEMBLY AND ASSEMBLY. (Continued)

• t ~

COAST CLUTCH
CYLINDER
7G387-CB'

INNER
. SEAL
7A548-JA

. ,

. PLATES - 'COAST. '
, ,EX~ERNAL SPLINE

. 7B442-CA'

.- r .. '

SELECTIVE
RETAINING RING

N804951-S
N804950-S

~, N804952-S

. Disassemb.ly

1. ,Complete assembly shqwn.,

2. Remove sun' gear asseni'bly from coast clutch
cylinder. . ' .. ~. . "

COAST CLUTCH CYUNDER ASSEMBLY ,0(".. ","

SUN
GEAR

. ASSEMBLY

'.'.

, 'i,'

oMao-1A
09058-18

' ..
....

., .'
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'17-09-109 Transmission-AutomaticE40D

DISASSEMBLY AND ASSEMBLY (Continued)

Remove snap~-ring: and ,discard. 5. Using' Clutch Spring, .C·o'mpressor. T65l>
77515-A or equivalent remove return spring

. retaining ring..Re.move .compressor tool.
.... ·\1

4. Remove pressure· and clutch plates from
..cylinder. Tag ~or re-.assembly..'_

.~. ,
~:. l 't

\ .~. ~,. :.,.-

D9059-1A

D9061-1A

PISTON
RETURN
SPRING

• 04 ," ... ~ '~l, '"

. :< ,"
\ .. ,,- '''::' : ....

PRESSURE
PLATE' ,..... ':' .'

,.' .. "

."
- -.

." ~ ..
.' .

..... '~."

)._;'- ,or

D9062·1A

:, ..... '" .
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17-09-1'.1,0 Transmission~Automatic' E40D '1'7-09:-110

DISASSEMBLy. AND ASSEMBLV (Continued) .

7.. Remove pisto~ apply' plate.. 10. Remove inner·seal fro~ cylinder....
.. : -~;

.. D9063-1A

",~1A

8. Rem<?ve' pis'ton from cyli~der.
: .. =

••'", p ••••

D9064-1A -", "

Assei!'bl~ .....
. ' NOTE: Soak all friction plates in clean Motorcraft ,

MERCON® Multi;Pl;Jrpose A.utomatic Tra.nsmission· .
Fluid, XT-~~QDX.'·or.· DO~, ~4AZ-19582-B (ESP--
M2C166-H) or. equivalent for{ 1~ m,inutes~ .

Lightly lube, all ·O~.rJng seal~ Q.~fore instal,ling' using
Motorcraft MER9QN® -MuIJi-p~rpose 'Automatic

.. Transmission', Fluid;,:" ><T-2-QOX -.or OOX, E4AZ-
19582-8 -(E$P-'M2C1'6,6-H) or 'equiva.lent.;·~· " -.

1-. Inst~II'inner seal 'so 'that,Jip."is fac·ihg·~toward
b.~ttom' (down) into cylind,er. ' . '. :",

( ~.:. .." . • "! ..

PISTON
SEAL

. !;); Remove outer !)~~f frbm:'pi~ton.

09065-1A: .
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Transmi~sion-Automatic ·E40D ,17·09·'111

D9062·1A

PISTON'
RETURN'
SPRING

DISASSEMBLY AND ASSEMBLY (Continued)

2.' . Install outer seal so that lip is facing toward
bottom (down) onto piston.,

PISTON
SEAL

D9065-1A

3. Instait piston into cylinder:

D9064-1A

4. Install piston apply plate.

D9063-1A

5. Install piston return spring'.

,,'
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17~09·112 Transmission-Autom~tic E40D ' ,17·09·112

OISASSEMBLYANO' ASSEMBLY (Continu~d) ..

6. Using Clutch Spring Compressor 'T65L
77515-A or equivalent, install snap ri~g.

.{

. ,/"" ','

./ .,f,· .

;..

i '

'j- .,'

, , SNAP
RING.

D9061-1A

,9. Install selective snap ring ,and check stack-up
using feeler gauge. 'If not within specification,
install' correct s~lective .snap ring and recheck.

Specification:
1. i '4 - ·0.62mm (0.045 '- O.02pinch)

Selective ~nap R~~'gs

'1.15 -~1~35~m ·~(0.057'~. 0.953 inch)
1.85 - 1..7'5mm, (O.07? .~ ,0.068 inch) .

'2.25 - 2.15mm (0.088 ~ q.084 inch)

D9067·1A

7. ·Install chJtch' pack' plates., alternately starting
, .with steel plate.· ": ~ "
NOTE: Soak' the' clutch' plates in clean Motorcraft
MERCON® ,Multi-J:>urpose Automatic Transmission
Fluid," XT-2-QbXor _DDX, E4AZ~19582-8 (ESP·
M2C166-H) or equ~v~lent, for 15 minutes.
8'. In.stall pressure ,plate.

1O~ Install ove~drive 'sun" gear assembly with short
. end of gear down into coast clutch cylin~~r.

f ...; t •••

PRESSURE
PLATE

SUN
GEAR
ASSEMBLY

D906O-1A

D9058·18
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,17-09-113 Transmission-Automatic E40D 17-09-113

DISASSEMBLY AND ASSEMBLY (Continued)

Overdrive, Ring Gear And Center Shaft
Assembly. '

RETAINING
RING

(OUTER RACE TO
RING GEAR)

377155-S

0.0. PLANET ASSEMBLY
7E031

CARRIER-7L676
PLANET GEARS-7D008'

THRUST WASHERS-7A242
PLANET SHAFTS-7A238

NEEDLE BEARINGS-7D037
INNER RETAINING PIN-380225-S

ACE RACE AND BEARING ~~~

fGf8, ~ ASSEMBLY·7E486

NO OIL
GROOVES

RETAINING RING
(SHAFT TO.RING GEAR)

7G375

OIL GROOVES
AROUND INSIDE

DIAMETER

1;>9258-28

Disassembly

1. Remove inner race.

2. 'Remove small (inner) snap ring and one-way
clutch assembly. . -, . '.' .~',

SNAP
RING·

DAVE GRAHAM INC. - 2012 
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17·09·114 Transmission·~AutomaticE40D 17·09·114

DISASSEMBLY AND ASSEMBLY (Continued)

3. Remove large snap ring. 5. Remove thrust washer No.. 7G400 from front of
overdrive planet assembly.

SNAP
RING

D907G-1A

4. Remove outer race from ring gear.
6. . Remove overdrive planet -assembly from ring

gear ass~mbly. .

',,---~

OUTER'
RACE

09071·18

OVERDRIVE
PLANET
ASSEMBLY

09073·18

. i .
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17,-09-115 .Transmission-Automatic E40D .17-09-1.15·

, DISASSEMBLVAND ASSEMBLY (Continued)

.-"

,7. Remove l1.eedle, bearing assembly No. 7G128
frOm rear .fa'ceof,overdrive., planet assembly,
using screwQJiver.· .~.. ' '

NEEDLE
"BEARING
ASSEMBLY

7G128.

090~4.18

. 8. Remove cent.~r shaft to. ring gear snap ring.

.g'. R~move center,;,s,haft'from,' ring Qear,....

. ~"

Assembly

1'. 'Install cente'r shaft into';bverdri~e r~ng'gear.

- 2. ·Install center shaft to ring gear with retaining
.ring.

..:... ~

RETAINING
RING
7G375

1;>9015-18

3. Install needle bearing assembly No.' 7G128 on ~"
:" rear fac~'of ~v.erdrive pl~net·'?ssembIY.

RETAINING
RING
7G375

09015·18
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17·09·116 Transmission-Automatic E40D

DISASSEMBLY-AND ASSEMBLY (Continued)

4. Install overdrive planet assembly into center
shaft a.nd ring gear .as~ernbly..

:. -r.

6. Install outer race 'assenibly in10 ring :gear with
,'-.'- 'snap ring groove ,facing-up.·Attach'to· riflg gear

with snap ring. . ".~ .

OVERDRIVE
PLANET
ASSEMBLY

09073·18

i ,

5. Install thrust washer No. 7G'400 on front of
carder. :.-~.

SNAP
RING

.... ~ .
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Transmission-Automatic E40D 17-09-117

DISASSEMBLY AND ASSEMBLY (Continued)

NOTE: E40D overdrive one way clutch end caps
must be installed as shown to achieve durability.
The end cap with the scallops on the inner diameter
·must be toward the front of the transmission for
proper ,Iubrication~. .

7~ Plac~ ,top (thick) end cap onto one-way clutch.
Place thin end cap onto bottom one-way clutch.

8. Install one-way clutqh assembly. Date code· on
outside of thick'end cap mustbe visible. Secure
in place with snap ring.; . .

t•.

,'"

'\ r '.

THIN
END
CAP

..
ONE-WAY CLUTCH

ASSEMBLY

LIP ON
ONE-WAY

CLUTCH (BOTTOM)

~ .... -.. . +,.

D9077-1A

SNAP
RING

9. Install inner race.
NOTE:... lnner race must rotate .counterclockwise.

, .

.'"

"',;" '"'.

',' .
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17..09·118 Transmis,sion-Automatic E40D 17·09·118

DISASSEMBLY AND ASSEM'BLY (Cont~nued)

Intermediate/Overdrive Cylinder
Assembly .'

09259-28

INTERMEDIATE
PRESSURE

PLATE
78437

INTERMEDIATE PLATES 
EXTERNAL SPLINE

78442
DIRECT CLUTCH ~1 OR 2 REO/D)

CAST IRON INTERMEDIATE PLATES -
SEAL (2 PCS.) INTERNAL SPLINE

7D429-A 7F219
(2 OR 3 REO/D)

BOLT - HYDRAULIC
CENTER SUPPORT (2PCS.) .
N805311' . .

INNER INTERMEDIATE/OVERDRIVE INTERMEDIATE/OVERDRIVE
SEAL (00) RETAINING CYLINDER CYLINDER

7F225 78421 7G385
(SAME AS

INTERMEDIATE)
OUTER

SEAL (00)
7A548

INTERMEDIATE.
RETURN SPRING

78070-DA

80LT - HYDRAULIC
CYLINDER (1 PC.)

- N805310

OUTER SEAL 
INTERMEDIATE

7F224

... ;"

- INNER
SEAL.--·

INTERMEDIATE .
7E225

. RETA NING .
RING (00)

78421

OVERDRIVE
PISTON
7G418

OVERDRIVE
'. RETURN

SPRI'NG
PLATES - EXTERNAL ' 78070-CA

SPLINE (00) RETURN SPRING
- 78442 RETAINING RING

PLATES - INTERNAL N804948-S
S'PLlNE (00)-

78164
PRESSURE
PLATE (00)

'78066

Disassembly
1. Us.ing·'Clutc~ Spring Compr~sso·r..Pla~e T89T

70010-F" Clutch ?priog Compressor Bar T88C
77000-AH2 -and Intermediate Clutch Spring ~

Fixture ~T89T:-7001 O-C or equivalent, compress
the o~erdrive.,return :spring.

.,..,,\.:,

CLUTC'H SPRING
COMPRESSOR PLATE

T89T-70010-F~~==~~~
o

CLUTCH SPRING'
COMPRESSOR BAR
T88C-77000~AH·2

D9078-1A
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17-09-1'19. Transmission-Automatic E40D 17-09-1'19

DISASSEMBLY AND ASSEMBLY (Continued)

2. Remove snap ring.

D9079-1A

6.. ,Remove outer and· inner. seals,. using O-ring
Tool T71 P-19703-C or equivalent.

O-RING TOOL
T71 P-19703-C

D9082-1A

3. Remove compress~r tool assembly.
4. Remove return spring.

D908O-1A

. .

5. Remove overdrive piston.

7. Remove intermediate piston.

D9083·1A

8.' Remove intermediate/overdrive inner seal from
cylinder bore, using O-Ring Tool T71 P-19703-C
or equivalent.

D9081-1A

INNER
SEAL

O-RING TOOL
TI1P-19703-C

INTERMEDIATEl
OVERDRIVE
CYLINDER BORE

D9084-1A
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17·09·120, Transmission--Automatic E40D 17·09·120

DISASSEMBLY AND ASSEM'BLY (Continued)

D9084-1A

INTERMEDIATE/
OVERDRIVE
CYLINDER BORE

'a-RING TOOL
T71P-19703-C

INNER
·SEAL .

9.' Remove outer .seal from intermediate piston.

OUTER C-RING TOOL
. SEAL _ . T71 P-19703-C

D9085-1A

3. Install intermedi~te pi~ton.

2. Install intermediate/overdrive inner seal into
cylinder bore with lip seal facing down towards
cylinder.

Assembly

1. Install outer ·seal'onto .i~termediate ·pist~n with
lip seal facing down towards'· cylinder.

D9083·1A

-'

a-RING. TOOL
T71 P-1970~-C

4. Install overdrive outer and inner seals with lip
seal facing down towards cylinde~.

~1A

a-RING TOOL
T71 P-19703-C

Co'

OUTER
SEAL

D9082-1A
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17-09·121 Tra~smission~AutomaticE40D 17-09-121
- >

DISASSEMBLY AND ASSEMBLY (~~ntinued)
., . --, >

SNAP
RING

5. Install Qverdrive piston. ..

6. Install retur~ spring.

~OTE: Spring fingers facing up.

D9081-1A

7. Using Clutch Spring Compressor PI~te T89T:-'
70010--F Clutch Spring Compressor Bar T~~C
77000--AH2 and Intermediate Clutch -.Spring
Fix~.ur~ "T89T-700 1O--C or- :eql;Jiv~~ents,
compress .r~turn spring. .

CLUTCH SPRING
COMPRESSOR PLATE

T89T-70010-F ~~==:::::~~
o

.~ CLUTCH SPRING
COMPRESSOR BAR

T88C-77000-AH-2
D9078-~A

- .
8. Install snap ring. Make sure snap ring, is fully

seated in groove. .

D908O-1A D9079-1A

9. Remove tool assefTlbly.
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17-09-122 Transmission-Automatic E40D 17-09-.122

DI087·1A

FORWARD HUB
AND RING GEAR

D9088·1A'

FORWARD HUB
AND RING GEAR

DISASSEMBLY AND ASSEMBLY (Continued)

Center ,Support
• ~., , • I' , • r

Disass,~bly ~,

1.' Remove two cast iron outer seal rings. -

D9088-1A

Assembl"y
'.. til

1. Install two cast iron seal rings.

~1A

Fo'rwar'd Hull and Ring Gear

Disassembly

1. Remove plastic thrust washer No. 7D090 from
front face~ of hub.

THRUST WASHER
. 70090

2. Remove ~nap ring using screwdriver.
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17·09·123 Transmission-Automatic E40D 17~09·123

O'ISASSEMBLY AND ASSEMBLY (Continued)

. 3. Remove forward hub from ring gear.

FORWARD
HUB

D9089-1A

".

2. Install snap ring. '. "

FORWARD HUB
AND RING GEAR

D9088·1A

Asse~bly

1. Install forward hub into 'gear..

FORWARD
.HU.B

D9089-1A

. .

3.: Install plastic thrust washer No. 7D090 on the
.hub, using "grease.

THRUST WASHER
70090

FORWARD HUB
AND RING GEAR"

D9087·1A
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Ttansmission---Automatic E40D 17~09~124

DiSASSEMBLY AND ASSEMBLY (Continued)

Intermediate Brake Drum

< .

09260-28

RETAINING
RING",

3771-26-S,
377437-'S
377127-S
377444-S
377128-S

THRUST WASHER
(SMALL DIAMETER)

, . ,70428'"
-.

RETAINER
", RING "" .-
N804817-S·

RETURN
SPRING
7G298 .

PLATE '- DIRECT
PRESSURE

PLATES - DIRECT :-. '7B066
EXTERNAL SPLlNED.. '.
, 7B442 -.

(3 OR 4 REO:O):'

PISTON
ASSEMBLY

7A262
PISTON-7A258

CHECK BALL-375393-S7/32
BALL RETAINER-7E220

SEAL - OUTER
. " 7A548-FA

SEAL'.- INNER
7A548-GA

INTERMEDIATE BRAKE
DRUM ASSEMBLY

'70044

ONE WAY
CLUTCH ASSEMBLY

7F271

Disassembly
1. Remove outer race.

.2. Remove one-way clutch assembly and top end
cap. > ~'_._

OUTER RACE

ONE-WAY
CLUTCH

D9092-1A
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,'Transmission-Automatic ,E40D 17·09·'125

OISASSEMBLY A,NO ASSEMBLY (Cor-tinued)

3. Rem'ove large brass thrust washer No. 7G401
.' from'rear ,face, ofcyli.nder.

( ~ ," . '... ENG
. CAP"

D9093~1A

5. Remove snap ring using s~~e~driver.: .~ .

D9096-1A-" -'

PRESSURE
,'PLATE ,,'

6. Remove pressure plate and .. clut.ch. pack. Tag
for re-assembly~ -

D9094-1A

. :,'~

.... :' ;

'BRASS -..
THRUST
WASHER

7G401 .

I.~• ..

.. ' . ..

4. Remove small "brass thrust washer No. 7D428
from front fac~ of cylinder-~

• . '0 ......:.. •

CLUTCH
PACK'

09097-18

#, •

L...- , _'.__
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17·09~1:26· Transmission";';"Automatic E40D' " . 17-09-126

DISASSEMBLY AND ASSEMBLY (Continued)

7. -..Install Clutch Spring Compressor TooIT65L
7'7515-A or' equivalent and rem,ove return
spring snap ring.

10. Remoye inner and outer seals from drum u'sil19
O-Rir:'lg· Tool T71 P-19703-C or .equivalent.

-, a-RING TOOL
,.~ T7-1P-19703-C

r--------_~---- __-_-__...,.t.

8. Remove return s,pring assembly.

..

.-:' to,
...

... .. ; ......

OUTER
,SEAl.

'D9101-1A'

D9OI9-1A '

9. Re.'move piston. from intermediate brake drum.

PISTON . ;:,.

D9100·1A,

,. ;.

, .Assembly '~:.,.: " ..

:' ,1. Install inner ~seal intocylinqer' with se~J. :grooVe
facing 'd9wn~' i·' .".

, .........

INNER .
SEAL,

: .. -,
-; .

D9~03-1A,

If' • ~ ~ ._

,~'

• c '~.•

... "
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17·09·127 Transmission--Automatic, E40D 17·09·127

DISASSEMBLY AND ASSEMBLY (Continued)

2. Install outer'seal into intermediate brake drum
with seal groove facing dow.n.

OUTER
SEAL

D9102·1A,

3. Inspect piston check ball for freedom of
, movement., Clean with solvent if necessary.

4. Install piston into drum.

PISTON

OS100-1A

5. Install return spring assembly.

DIOII-1A

,'f.

6. ' Install return spring assembly." Using ."Clutch
Spring Compressor Tool T~5~-77515-A or
equivalent. Install snap ring. Ensure protrusions
on spring retainer are 'properly engaged with
lugs on clutch piston.

7. Install four plate clutch pack, starting with steel
plate. Install pressure plate.

NOTE: Soak the clutch plates with clean M'otorcraft
MERCON® Multi-Purpose Automatic"Transmission
Fluid XT-2-QDX or DDX E4AZ-19582-B (ESP-'
M2C166-H) or equivalent for fifteen minutes.

PRESSURE
PLATE

CLUTCH
PACK

09097-18

8. Install selective snap ring. Check stack-up
using feeler gauge. If not within specificati~n,

install correct snap ring and recheck. "
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17·09·128 Tran'smission~AutomaticE40D 17·09·128

DISASSEMBLY-AND ASSEMBLY (Continued)

Specification:

1.52 - 1.1.5m.~ (0~060 -,0.045 inch) - ~ pl~t~

1.15 - .76m'ill (0.045":0.030 inch) '- ~ plate

Sele~tive Snap Rings:
. ,

Sel~ctive Snap Rings .

1.65 - 1.75mm (0..065 :'·.0.069 inch)'

1.88 -·1.~8mm (0.074 - 0.078 inch). .

2.10 - 2·.20mm (0.083 - Q.087 inch)

FEELER
GAUGE

9. Install small brass thrust washer No.· 7D428 on
face of cylinder. -

'10.. Install large brass thrust washer No. 7G401 on
face of cylinder. . .'

BRASS
THRUST
WASHER

7G401

. D9094-1A

11. Install intermediate cine-way clutch end cap,
one"-way blutch assembly, bottom end cap into
outer race. race. .

NOTE: L.ip.. is up on one-way clutch:

END
CAP

D9OI~1A
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'17-09..129 Transmission---Automatic E40D 17-09-1-29

DISASSEMBLY AND ASSEMBJ-V .(Continued) .

12. Install outer race and one-way clutch assembly
onto inner race so that the race turns
counterclockwise.

ONE-WAY CLUTCH
ASSEMBLY·

D9281-1A

Forward. Clutch Assembly 0

Disassembly· .

-FORWARD
PRESSl:JRE PLATE

7B066

PLATES ~ FORWARD
o. INTERNAL SPLINE

. . 7E~1l : :."
(3 OR 4 DEPENDING .

ON}~10DELl·. .

PISTON
ASSEMBLY

7A262
PISTON-7A258
BALL-315393-S

RETAINER-7E220

PLATES ...:..:: FORWA~D RE~TAINING RING
RETAINING RING E~T~R~AL Sf-LINE '. 386841-S

(FOR RETURN SPRING) ... ,.. ,7B442 . '::'~ 377127-5
377127-5' CUSHION (3 OR 4 DEPENDING, - "',' 386842-5

··SPRING 9N MODEL)' . 377437-S
: 7E457 377444-S ;

FORWARD CLUTCH
CYLINDER

ASSEMBLY'
7D424

NEEDLE
BEARING.

ASSEMBLY
7F374

! -t'

"'\,.: .00':;
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17·09·130 Transmission-Automatic E40D 17-09-130'

DISAS'SEMBLY AND ASSEMBLY (C~ntinu~d) .

1. Remove needle bearing as~embly from inner
..face o(cylinder. '. .' . . '.

4. Remove snap 'r"ing ..
. ~.".

D91~-1A

2. -: Remove needle bearing ass~mbly No. 7F374.. D9107-1A

3. Remove both teflon seal/rings from -grooves
using O~Ring Tool:T71 p~~ 9703-C or equiva.lent.

D9108-1A '. '
CUSHION

. SPRING

5.' Remove r~ar pressure 'plate.

6. Remove three or fqur plate ,clutch pack,
(depending on model), cushion spring and front
pressure .plate. Tag for re-~ssembly.

. D9275-1A:/'

D9106-1A
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17·09~131 Transmission-Automatic· E40D 17~09·131

DISASSEMBLY AND ASSEMBLY (Continued)

7. Remove return spring snap: ring.

, RETURN!
SPRING

\,

'. D9109-1A

8. Remove retur~ spring.

STEEL
RING

D9110·1A

10. Remove, piston from cylind~r using an ·air
nozzle.

APPLY AIR HERE- _.
TO REMOVE PISTON '

11. Remove outer seal fro'm piston.

PISTON
D9113-1A' ,

12~--.:.Remove 'inner s~al from the, 'cylin'der.
.. , - ,. ~ ~

~. Remove steel ring from piston groove.

PISTON
GROOVE

STEEL
RING

D9111-1A

O-RING
, TOOL-TI1P-19703-C

D9114-1A
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1~·09·132 Transmission-Automatic E40D 17·09·1"32

DISASSEM~Ly. AND ASSEMBLY (Continued) ""I.:..

5. Install .ste~1 ring, into. groqve on pi$tqn.AssetJIb1y .. :
1. Install inner seal in cylinder.

D9115-1A
. I

PISTON~

GROOVE

STEEr:· ,
·RING

D9111-1A

6. 'Install return'" spring with the return sp~ing
'!ingers against the piston/steel ring.

STEE("
RING

PISTON
D9113-1A

2. . Install outer s~.alon. piston.

D9110-1A

. ~~. _ Inspect, pisjon' ch~ck ball for fr.eedom., of
movement. Clean with solvent if necessary.

4. Instail piston into cylinder using" ·Lip Seal
Protector T77L-77548-A. or eq~ivalent.

7. Install snap'Jing.

RETURN
~PRING

D9116-1A

.to., •..

D9109·1A
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1-7-09-133 Transmissioli~Automat'ic 'E40D '17·09-133 '

DISASSEMBLY AND ASSEMBLY (Continued)

" '

12. 'Install selective' snap rin~g.

13. Check stack-up clearance,. using feeler gauge.
If not within specification install correct snap
ring ,and recheck. " ' ,

,',\., "..
. , '

NEEDbE, BEARING
ASSEMBLY

7F374

'16. Install needle bearing assembly onJnner face of
cylinder,' with notched: inner ~,::.race 'facing

,outward.- " '. ". . '. ' ,::~"" " ,
J',J

14. Install Teflon® seal :rings in, g~ooves, 'making
sure the scarf cuts are 'properly, 'orientea.

15. Install needle bearing assembly no. 7F374 over
Teflon®. seal snout. ',' '

4 ' .... ."~ ..,.:.

, '7
• 4 t f' "FRONT, ,

PRESSURE ' ',~' , '
PLATE ,,' D9108·1A

CUSHION
SPRING

8. Install front pressure plat~.

.9. Install cushion spring. . '

.to. \ Instali ~ thre'e~ ~st~el.~ plates~ and "three 'friction
.: plates, or four 'steel plates and' four friction

plates (depending on:.. model)~ ,Alternate steel
and friction starting with a steel plate. '

NOTE: Soak the clutch plat~s with clean Motorcraft
MERCON® Multi-Purpose "Automatic Transmission

'Fluid, XT-2-QDX or DDX E'4AZ-19582-B (ESP
M2C166-H) or equivalent for' fifteer) li1inut,~s.

11. Install rear pressure plate.' ,

Stack Up Clearance' Speci'fication:"
1.40 - 0~76mm (0.05.? -. ~.030 i~ch) ,,:. ~,

, Selective Snap Ring :Thi'cknes'~:~": '
1.42 - '1.52mm (0.056 - 0.060 inch) ,
1.88 - 1.98mm (0.07,4"- 9.~078' inch)
2.34 - 2.44mm (0.092- 0.096 inch)
2.79 - 2.90'mm (0.110 - 0.1'14 i'nch)·
3.25 - ~.35mm(0.128 ~ 0.132 inGh)

FEELER
GAUGE

01877·1A . 091~·1A
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. :17-09-134 Transmission-Automatic' E40D . '17-09-134

.' ~', .:' :

DISA$SEMBLV AND ASSEMBLY (Continued)

Forw.ard .Planet Ass,em~ly
j ~..

Disasseml;>ly

1. 'Remove needle bearing assembly No. 7F078
from carrier..: .".' .

FORWARD
PLANET ASSEMBL:Y

Assembly

1~. Place thrust washer No':"7D423 'o'n front side of
plan~t -ass,e_niblyt'usin~ 'greas~ 'to" ho~d: in' place. .

. _. .,
NOTE: Thrust washer tabs ~o into carrier.

NEEDLE BEARING
. ASSEMBLY'

7F078
. 09111·18

2. Install needle bea'~ing assembly on inner face of
planet aS$embly.

NOTE: Install notched-,in~er -race f~cing. outward:.

,2. Remove thrust washer 'No. 7D423 from front
side of planet assembly. .

.•..•. p..,

. c.:. ~.' _

f • "', ".,-
., 'tj. ,'.,

.. 'FORWARD
PLANET ASSEMBLY .

NEEDLE BEARING
ASSEMBLY

1F018
09111..18
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17·09·135 Transmission-Automatic· E40D.

DISASSE~BL y AND ASSEMBLY (Continued)

D9120-1A

INPUT
SHELL

D9121·1A

REVERSE
SU'N GEAR ~

, D9121·1A

"

2. Installinputshell thrust washer'No~7D066 onto
reverse sun gear.

AssembJy.
, 1.' "·Install reverse sun gear into input shell so that

lube hole in sun gea~ is between stand-off pads
on shell. ' :

09119-18

INPUT
.: SHELL'

'1-

INPUT
SHELL

SNAP
RING

3. Remove reverse sun gear from input shell.

2. . Remove thrust' washer No. 7D066 from input
shell.

Input Shell

Disassembly

1. Remove snap ring ~from reverse sun gear using
s'nap. ring pliers.

D9120·1A
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17~09·1·36 Transmission-Automatic E40D 1'7·09·136

DISASSEMBLY AND ~SSEMBLY (Continued)

3. I.nstall snap ring' onto reverse sun gear u.sing
snap ring pliers.

.'

2. Remove front thrust washer No. 7042~.

SNAP
RING

INPUT
SHELL

, ~ 1;>9119-18::

.... ",. • .l'" ~_. <III ...

. \,
.* f'.1i

• j

THRUST
WASHER

70423

REVERSE
PLANET

ASSEMBL:Y '~~;<.

~.' »:

D9123-18

..
Reverse ~Ianet Assembly i::.

. Disassembly,,,

1. R'e~ove rear thrust washer N.o. 7042;3'" .,

,'Assem~ly ,

- 1. Install front ,thrust 'washer No; 70423: Hold in
place using. grease. .' .('"'

", ;.

REVERSE
PLANET

'AS~EMBLY

\.,

THRUST·
WASHER'

70423 .'

REVERSE
PLANET

'ASSEMBLY

4· ....

~... ..

D9123-18
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17·09·137 ·Transmission-Automatic E40D

DISASSEMBLY AND ASSEMBLY (Continued)

2. . Install rear thrust washer No:' 7D423~ Hold in
place using grease.

:.

,: ~. (..

.""
.. . '~":. .

.~~ ..

Reverse One-Way Clutch

REVERSE
PLANET

ASSEMBLY
~ 09122·18

. . "' ;,' '09262-28

RETAINING RING
'(FOR OUTPUT SHAFT)

387031-S (1-1/2) . OUTPUT SHAFT
, HUB-70164

RETAINING
RING

377132-S

,REVERSE HUB
, ASSEMBLY

. 09AP-7E193-AA-(4x2)
09TP-7E193-AA-(4x4)

PISTON
, RETURN

SPRING
7F153

-. '.,"

ONE-WAY
CLUTCH INNER

RACE
70171

~. "..

~.
. ... .' BOLTS (5)
, ~ONE-WAY

.~, CLUTCH TO CASE
. 701,6.?

... ..
"

'. -.
~ , \.... .

.~,
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17-09-138 Transmission~AutorriaticE40D 17-09-138

DISASS,EMBLY AND ASSEMBLY (Continued)

Disassembly

1. Remove reverse hub and needle b~aring
assembly" No. 7E413 from reverse one-way
clutch hub.

REVERSE HUB

, ~ "

2. Remove s~ap ring fr~r.n reverse on'e-way clutch .:
hub.

;-"

D9125-1A

, ' . ';',

3.: Remove brass thrust washer and rollers from
reverse clutch hub.

- .
.Assembly

1. Install one-way clutch rollers and brass thrust. :
, .' washer No. 7E19~ ..

...:,.. "",. . Of.

:. SNAP'
", RING

THRUST
WASHER

7E194

',ONE~WAY
',- CLUTCH;

ROLLER~~~~~~ftf .................../

~126·1A
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17·09·139 Transmission-Automatic .E40D

DISASSEMBLY AND ASSEMBLY (C.ontinued)

2. Install snap ring onto one-way clutch' hub.

---

D9125-1A

3. Install needle bearing assembly No. 7E413 with
,sm~:oth -race surface fa~ing up.

NOTE: Lightly grease thrust washer.

Reve'rse, Clutch Piston

Disassembly . , .

'1. - Remove 'outer piston seal.

2. Remove inner piston: seal -

'Assembly .'

1. . Install inner piston "seal. .. l

D9128-1A

,ourER
SEAL

D9127·1A
.: 'D9128..1A
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17·09-.140 Transmission-Automatic ·E40D 17-09.;.140

DISASSEMBLY AND ASSEMBLY (Continued)

Assembly ...

1. Install extension housing seal, using Ex~ension

-Housing Seal Replacer T61 L-7657-B or
equivalent. . '. - "

,.. ~. \

'\' tt*.'

, ... -..... ~ .,"" .-

~-"." .

EXTENSION
HOUSING SEAL

REPLACER
:T61L-7657-B

OUTER
SEAL

2. Install outer piston~ se~1:

Extension Housing

Disas~e.m~ly ._ ._.

1. Using Extension Housing Seal Remove{~T74P
77248-A and Slide Hammer T50T~1'00-A or
equivalents, remove seal. . r .'

i" ·1,

ASSEMBLY OF SUBASSEMBLIES

J :'

•.1' •

0913G-1A
~

EXTENSION .
HOUSING

SEAL REMOVER
T74P-77248-A

D9129·1A

Asse~bly

1. Place thrust washer No. 7D428, ;o·nto
intermediate "'brake drum.

. .

NOTE: Lightly grea~e t~rust ~asher.

D9134-1A
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17-09':141 Transmission--Automatic E40D

ASSEMBLY OF SUBASSEMBLIES (Continued)

FORWARD
CLUTCH

2. Install forward clutch onto' intermediate brake
drum. .. . ";(~'.' ',' I '

',,, '.

3. Install needle bearing ass'embly 7F078 onto
intermediate, brake drum ·and forward clutch
assembly:: ,',; , ,

NOTE: Liglitly'g~ease n~~-dle bearing assembly.
Notched inne'r race facing outward:;, (~p) ..

INTERMEDIATE
. BRAKE ·DRUMl . "..

FORWARD CLUTCH
A~SEMBLI,ES.. . "

D9137·1A

. , .
, 4. Grease pla'stic .. thrust washer: No. 70090 and

, place onto forward clutch bub. Place forward
clutch hub assembly .. into intermediate b~ake

drum and forWard clptch assemblies..

. : :.~
D9136·1A

FORWARD
'CLUTCH

HUB
ASSEMBLY

~'.'

""

.:.~

", INTERMEDIATE
BRAKE 'DRUM/
FORWARD

-:CLUTCH
I ASSEMBUES

09138·18
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17·09·142 Transmission-Automatic E40D 17·09·142

ASSEMBLY OF SUBASSEMBLIES (Continued)

D9140-18

. D9143-1A .

. ~'" ....

7. ,Align 'input shell notches 'with intermediate
brak.e drum.':' ." .' ~ .

6.. '.I.nstall needle bearing assembly No. 7F078 into'
forward ·planet assembly..

. .

NOTE: Lightly grease needle bearing to hold in
place. Notched inner'race surface should face up...·

D9141-18

INTERMEDIATE
BRAKE DRUM

AND FORWARD
CLUTCH ASSEMBLIES

INTERMEDIATE BRAKE DRUM,
FORWARD CLUTCH

ASSEMBLY AND FORWARD
·PLANET _~SSEM~LY.

1),9139-1A

FORWARD
PLANET --_-...~__

. ASSEMBLY

. ,THRUST WASHER.
10423

" .,,' ',:, '. .

5. Grease thrust washer No•. 7D423 and, place
onto fOrward·.' planet assembly._ Place 'planet
assembly 'into clut~h assembly.
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17·09·'143 'Transmission-Automatic E40D 17·09·143

ASSEMBLY OF SUBASSEMBLIES (Continued)

8. . Install input shell onto assembly.
- ..... ' .

..- ~"

" "'.

','

DIRECT, Fe;>RWARD'CLUTCH'AND INPUT SHELL ASS~MBLY ,

. D9144-1A
I'

CLUTCH
REMOVER/' ,

I ;INSTALLER -----...tl

T89T-70010-E .

, INSTAJ-L TOOL HOOK
INTO INPUT'SHELL

. ,-NOTCH

, ~:' l.

,CLEA'NING AND INSPECTION

D9145·1A

4.

9. install needle bearing assembly No.'7F374 into
.front end 'Of forward clutch assembly.

FORWARD
... CLUTCH:

CYLINDER

D927S·1A

10. Install Intermediate '·Brake Drum, Forward
.Clutch and Input Shell Remover/Install T891~
.70010-E, or equivalen~' and proceed "with,

" transmission assem~ly. ' ,.' ,

Transmission
Clean -all parts with 'suitable solvent' and use
moisture-free air to drY off' all parts and 'clean out
flui9 passages.

T"'~ composition c~utch plates, b'_nds and
syn'thetic. seals' sho.uld not be cleaned .hi a vapor
degreaser or wit,h an'y, type ~f: detergent
solution. To clean these parts, wipe them off with ,a
lirit-freecloth. New clutch plates or bands should be
'so'aked in the specified transmission fluid J for 15
minutes befo~e being assembled.. ~ ,",

Valve Bodies
. '1. CI~an all parls,.except non-m:etalliq,c~ec.k balls,

thoroughly in clean, solvent, and 'blow dry with
moisture-free compressed air. .

2. 'Inspect all valve anq."plunger b'ores for scores: "
Check al~. fluid pas,sages fQrQb~truction.s:
Inspect all' mating. s~rfac~s for "burrs and
scores. If necessary,. use crocus cloth to
·'polish valves and plungers. Avoid rounding ..
the sharp. edges of ,the valves ,~nd plunger.s."
with the crocus cloth. - , "

3. I,nspect ~II, spr!ngs for distortion. Chec~ all
A valves and plungers 'fpr free movement in thejr.
respectiv~ ,.bore~. V~lves and plungers~ when
dry, must· fall from' their own', weight in their
respective bores. " ' i.", ', ...

Roll the manual valve ~n a flat suLrtace to check
for bent cond'ition. " ,:. ,t '.'
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, :17·09..144 Transmission.-+Automatic E40D 1'7·09·144

CLEANING AND INSP~CTION (Co~tinu~d)

Forward, Direct, Intermediate, Overdrive,
Coast and, Rever~e Clutches .
1. . Inspect ,the:,'clutch cylinder thrust $urfaces"

,piston 'bore, and" clutch plate "~~rrations for
scores or-,burrs. Minor scores or burrs may be
rerT)oved'with'crocus.cloth. Replace the clutch
cylind~r :ifitis:'b~dly', SCOre9 or damaged.

2. . Ch,eck the' :fl~id-tpassag~ in the clutch cylinder
for, obstructions:" Clean qut all 'fluid passages.
,Inspect the cl~tch piston for scores and repla'ce
if necessary. Inspect the check, balls, for
free~om ,of movement arJd proper ,seating.

'3. . Check the clutch release' spring for distortion"
and cracks. R'~pJace the spring (including wave '
spring) if it is distorted or cracked.·,

4. 'Inspect, the co'mpo~ition' clutch Rlates: steel
Clutch plates, and' clutch pressure pl~te for
worn or scored bearing surfaces. Replace all
parts .that are deeply scored or burred.

5. Check .the 'clu'tch plates for, fl,atness and fit on
the clutch ~ub serrations. Discard any plate that.
does not sliqe freely on the serrations or that is
not flat. '

6. Check the clutch 'hub thrust surfaces for scores
and the clutch hub splines for wear.

'Output ~haft
1. Inspect the 'output :shaft bearing surfaces for
.. , . sc·ores. ,If 'exc'sssive' clearance' 'or' scores are

found', .repiace shaft and inspe~ct components.
2. '. Checkthe_s·plin~s·on the output sh~f(for we~r,

replace the shaft if the splines are excessively .
Worn. Inspectal~, the· bushings. .. ,

One-Way Clutches, ;
1. Inspect th,e ol:J~er ~nd ill~er races"for scpres or
. '.', dari1~g.ed s~rta,qeareas where, th~ rollers or '
'. . sprags'confaot the ~·races. " .. ' ,
2. Inspect the '~o'ije~s, 's'prag~ and' ·springs for
• r' : excessive Weaf.~or da'mage. ' ':
.~. '"Inspect t~he spr.ing "and",cage for bent 'or

,,damaged;sprin~ retai'ners. .

.:-:

Cas~ . . ~"" '
',Inspect the".c~s~ fo,;'..c'racks an,d stripped threads."
'nspect the gasket sLirfaces and mating surfaces for
burrs. Check,the,vent 'fo'r obstructions, and check all
'flui~ passages for obstr'uctions an~ vl~a:~~ge.

Il'J,spect the ,cas~ bustling for scores., Check all
I parking linkage parts f<?r wear or damag~..
If the transmission case thread is damaged, service
kits (helicoil) may be purchased from local jobbers:
To service ~ damaged thre~d, t~e following
procedures should b~ 'carefully followed.

1.' Drill out the'damaged threads, using' the same
drill size as the thread 00. For e'xample, use a
6mm drill,. for a M6x~ thread.

,2. Sel~ct the,prope( special tap an.d tap the drilled
hole; .The tap is marked: :for the size of. ,the,
thread being serviced. Thus, the special tap
marked M6x1 will not cut the same thread as a
standard M6x1 tap. It does cut a threac;J large
enough to, ac~ommodate the insert, and after "
the insert ~isinstalleq the original thread size
(M6x1) is"restored..

3. Place the 'insert on the' tool and adjust the
sleeve to the length of the insert being, used.

, Press the insert against the face of the tapped
hole. Turn the tool clOCKwise and wind' the
insert intQ the hole· until the insert is one-half
turn below the face. ;

4. Working through t~e insert,'bend the insert tang .
straight up-and down until it breaks off at the
notch. .

5. Improperly installed insert$ ,can be rel110ved
with extractor tool. Place the extractor tool in
the insert so that the blac;Je rests against the top
coil one-quarter.to one-half turn away from the,
end of the coil. Tap the ,tool sharply with' a
hammer'so that the blade'cuts into the insert.
Exert downward pressure on the tool and turn it,
counterclOckwise until. the insert isremove,d.

Pla,net Ass~mblies ,
Individual par~s of the planet ~ssemblies,are not
serviceable.. ' -- " .

1. The pins and shafts in -the pianet assemblies
should' be checked for loose fit and/or
cor.1plete disengagement Use' a new planet
assembly if eith~r ¢o~,ditior:J exists. ,

'2. Inspect ttie, pinier,-"' gears', for .. damaged .or
excessively'worn teeth. .'

3. Check ~or ·free· rotation of the pinion gears.

...

Thrust 'B~arings, ,
: Wash the ,tt1rust b"earings thoroughly in cleanin'g

solvent. Blow the bearings,dry ~ith compres~ed air.
Make certain the bearings are clean and then'
lubricate' with transmission fluid. Replace 'any

:b,earings and races which show signs of pitti.ng or
roughness. " ,

Conv~rter and Oil Cooler
_When i"rite'rna,"wear or d~mage has occurred in the: '
.transniission, metal particles', clutch plate material,
or band material may have been carried into the
converter and oil cooler. These contaminantS are a,
major cause of recurring transmission troubles ~~d

MUST ,be re~oved from the system befqre ,the
transmission is put back into se'rvice.
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17·09·145 Transmission-Automatic E40D . t7·09~145

CLEANING AND INSPECTION (Continued)

Whenever a·transmission h.as been
disas$embled to replace worn·or damaged parts
orbec8u'se the valve body sticks from foreign
material, the converter and oil cooler MUST be
,cleaned by ,using- a 'mecha,nically agitat~d

..cleaner, such as Ro.tunda Torque Converter and
Oil Cooler 'Cleaner model 014-00028' or
equivalen~. .:" _
Flush the converter of the ·remaining solvent using
this procedure. .,' .

1. ThQroughly drain remaining solvent throlJgh:
the drain plug.

"2. Add 1.9L (~.O .U~,S~ quarts):of clean'tra.nsmission
, fluid to·"t~e converter. Agitate by hand.

3. Thoroughly drain solution' through the drain
plug.···

Transmission Fluid Dra,in and Refill
. ,

·Normal maintena'nce· and lubrication requirements
do not necessitate periodic automatic transmission
fluid changes'. If a major service, such as ,a clutch,
band; bearing, etc., is required in the transmissiof,l, it
will have to be removed for service. At this time the
converter transmission cooler and cooler lines
must be ~h9roughly flushed to remove any dirt.

When used under continuous or severe conditions,
t~e transmiss~on and torque cqnverter should be
drained and refilled with fluid a~, specified.

CAUTION: Use of a fluid ot~er than specified
could result in transmission malfunction and/or
-failure. ., .

. ". .
Refer to VehiCle Certification -Label affixed to LH

,front door lock' face panel or door .pillar for
transmission code.

Wh~n filling a dry transmission and converter~ refer
to Specifications for capacity. Check the fluid level.

Procedures for partial drain and refill;. 'due.to
in-ve,hicle service operation; are, as follows:.. . ~

1. Raise vehicle on a hoist or jackstands. Refer to
the ~re-Delivery manual', ~ection 50-04.

2. Place a drain pan under transmission:'

,3. Loos~n oil pan attaching bolts an9 drair' :fluid
from transmission. '. .

,: 4. Wh~n fluid has drained .10 lev~i' of pan flange,
remove rest of pan bolts, working from the RH
side and allow it to drop an~ drain slowly. .

5. When all fluid has drained from'transmissjon,
remove and thoroughly clean th~ ·pan.Discard
gask~t. .

6. Place a new gasket on pan, ~nd inst~1I pa'n' 011
transmission.

7. Fill transmission to proper level with Motorc~aft'
MERCON® Multi-Purpose A'utomatic
Transmission Flu.id, 'XT-2-QDX or DDX part no.
E4AZ-19582-B, specification ESP-M2C166-H
or equivalent. .

8. Lower vehicle.

Oil Cooler Tube Leakage .
When fluid leakage is found at the oil cooler, 'the
cooler must be replaced. Refer to Section 27~04.

. . '.' .

When one or more of the fluid cooler .steel tubes
. must be replaced, each replaceme'n,t tub~ must be
fabricated from the same size steel,tiJbing as the
original line. '

Using the old tube as a 'guide, bend the new tube as
required.. Add the necessary fittings, a'nd install th~
tube." '., .

After the fittings have been tightened, add fluid as
necessary and check for fluid leaks.'

, . '
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1'7-09-146,

SPECIFICATIONS

'Installatio-:", of Transmission

Transmission--Automatic \E40D

: t

17~09~146

't"

.' Torqu'e
'.

Description ,~ . ' N-m .'ft-Ib~

Inner O.W.C. Race to Case, , . .' ,.2.4-34 " .. (18-25).

Connector to Cas~ (Flu.id) Cooler Line " . ., ,24-31 .' (18-23),

Plug Line Pressure Case
..

8-16 (6':12) •~~r , ..' '. , .

Plug - Throttle Pressure Case 8-16 (6-12) ,;

Inner and Outer lev~r to Manu~f Control ~haft .' 40-54 (30-40)' ,

Positive Detent Spring to Case
..,.

·9-11 '(80-1.00 lb. in:).- .. ' 'I ..... "
' .

Parking Rod' Guide Plate to Case
' '

22-27 '(1-6-20):

Neutral Sw~tch Assembly t<?, Case . 9-8 (55-75 lb. in.)

Center Support to Hub ·9-14 ,) , ',(89-120 Itfin.) ,

Center SUPP9rt Fluid Fee~ .;.11-16 , " (8-12) .

Extension Housing to Case 27-39 (20-29)

. Extension. Housing t~ Cas~ (4x2) ~ 27-39 (20-29)

Extension Housing to Case (4x4)" , . '. 27-39 .(20-29)"

,Stator Support to Pump Body ~ 9-11 ,(80-100 lb. in.) ..
Oil':Pump Body to' Case

;
24:31 (18~23)

Reinforcing Plate to Case
. ,

9-11 (80-100 lb. in.)
',~.

Main Accum, and Sol. Body to Case " 9-11.· (8,0:'1,00 lb. in.)

Main and Lower Body to Case
\ ... ~ #4.;

9-11
' '-

(80-:100 Ib.~ in:).,

Lower Body to Main Body -, .- " 9-11 (8,0-100 Ib! in)

Sol. Body to Case 9-11 ! " .(80-100 lb. in.)',.

Park Rod Abutment to Case 22-27 '(16-20)
.,

Control.As~em~IYto Pump
" < " 24-31 ' . (18-23)~ ,""-

Oil Pan to' Case
~

~ - '. " . 14-16 (10~12) ,:

Converter Drain Plug , 24-27 (18'-20)

, O/Drive Cylind~r Fluid Feed
,- ," '8:)4 (6.:10)~· ,.,

Stud .:.- Valve Body to Case Short
.:. -. 9.:11 ..'

(8,O~1'00 lb. in.)
'.'

Stud - Valv~ Body to Case Long .. 9-11 (80-tOO lb. in.)

Nut - Valve Body to. Case 9-11 . -; (80-100 Ib.:in;) ,.. " .' .. .,

Nut - Manual Detent Lever : '41-54 (30-~0)

CD6496-2A

Installation of Cooling LI.nes

Radiator Transmission Fluid Line Nut
Transmission

ft-Ibs I N·m ft-Ibs I 'N-m ft-Ibs I N-m

E40D 8-12 . I 11-16 -. '18-23 I 24-31 12-18 I 17-24

CD6497-2A
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17·09·147

SPECIFICATIONS (Co:ntinued)

Flui«;j 'Capacity

Transmission-Automatic E40D

"

.~

17·09·147 '

~

Motorcraft Mercon~ Multi-Purpose Automatic Transmission Fluid
.,

XT-2-QDX or DDX'Ford Part No. E4~-19582-B Ford Specification
ESP-M2Cl66-H or',equivalent ""' ,-

Transmission Uters Quart$"J\fpe
4x2 14.8 15.7

4x4 .'
15.3 16.2

*Approximate capacity includes cooler and lines. Fluid level indicator
should be used to determine actual fluid requirement and fluid
specifications. Check level at operating temperature. DO NOT ..
OVERFILL. An-additional .3 quart (.3 liter) is required if vehicle has an '
auxiliary cooler. CD9247·1B

SPECIAL SERVICE TOOLS

Tool ~umber Description Tool Number Description

T50T-100-A Impact Slide Hammer (use wJT89T-70010-A) T80L-7902-A ',End Play Checking Tool 0'

T59L-100-B Impact Slide Hammer (use w/D89T-70100-A) , T81P-7902-C Torque Converter Handles

T58L-101-B Puller T71 p.;19703-C ' a-Ring Tool
' .

T77F-1102-A Puller, ~t89T-70010-A Pump Puller Adapto~s: - ,

TOOL-1175-AC ' Seal Remove'r T89T-7001 O-B Aligning Pin'

T77F-1176-A Clutch Spring Compressor T89T~7001 O-C CI~tch Sprin~ Fixture

D79P-21 00-T30 Torx·Bit (T-30) T89T-7001 O-E Clutch Remover/Installer

D79P-21 00-T40 Torx Bit (T-40) ,. T89T-70010-F Clutch Spring Compressor Plate

T78P-3504-N Roll Pin Remover T89T-7001 O~_G Stub Tube Installer

T80T~4000-W ' , Han~le_(use w/PS88B800-10) T89T-70010-J Gear Position Sensor Adjuste~.
, '

D80P-4201-A Depth Micrometer T88C-77000-AH2 Clutch Spring 90mpressor Bar

D78P-4201-a Dial Inqicator with tvtagnetic ~ase T74P-77248~A Sear Remover
..

TOOL-4201-C.. D.i~I, Indicator, with Bracketry .. T80L~77405-A Clutch Spring,Compressor
','

. '

T67P-7341-A Shift Linkage Insulation, Tool T74P-77498-A· Shift Lever Seal Replacer ...
T84P-7341-AlB: ' Shift· Linkage Grommet Remov~r/Replacer T65L-77515-A Clutch Spring Compressor

j(A,_.
,.

'T61'L:7657-B Ext~nsion Housing Seal Replacer T77L-77548-A ~ip Seal Protector

T77L·~~97;'C Extension Housing Bushi~g Replacer T63L:77837-A Pump $eal Rep,lacer
i

.-
" , .

T77L-7697-D ~ Extension Housing Busing Remover '- T89T:701 OO-A
..

E40D Test Harness'
..

D89L-77000-A Banding' Tool D89T-70016-~ , Manual Lever Position Se-nsor Tester

T57L-77820-A Pre~sure Gauge ..
CD6494·2B

ROTUNDA EQUIPMENT
; I

Model

014-00028

014-00104

014-00106

Description

Torque C~>nverter and Oil, Cooler Cleaner

, C-3 Transmission' Adapter Kit '..

. Rotunda Twin Post Engine Stand :...

Model

021-00054

014-00763

Description .

Torque Converter Leak Test Kit

: . Transmission Stand Fixture:~

CQ~.495·2A ...
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17·10·1 Transmission-C6· Automatic 17·10·1

SECTION 17-10 Transmissioll-C6 Automatic

ADJUSTMENTS
Align Neutral Start Switch 17-10-2
Intermediate Band Adjustment. ' 17-10-2
Vacuum Regulator Valve (VRV) Operational

Check and Adjustment (Vehicles
Equipped with 7.3L Engine
Only ~ 17-10-4

DESCRIPTION
C6 Transmission 17-10-1-
Vacuum Regulator Valve (VRV) 17-10-1

DIAGNOSIS AND TESTING 17-10-2
DISASSEMBLY AND ASSEMBLY .

'Control Valve Body .. ' ~ ' '~ 17-10-14
Downshift and Manual Linkage 17-10-18
Forward Clutch 17-10-21
Front f'ump·· ' ~ ;" '.~ ' 1-7-10-19
Governor '.. 17-10-17
'Input Shell. and Sun Gear ...........•......•- 17-10-23
Intermediate Servo ' l. ~'. ~ •••• 17-10-17
L~w-Reverse Clutch Pi$ton,. . , '. .. . .. 17~-10-~4' -, .

SUBJECT PAGE
..-

SUBJECT· ' PAGE

DISASSEMBLY AND ASSEMBLY (Co"t~d)' .; .,
'One-Way Clutch' .-: .. ' 17~10-24

.Output· Shaft Hub and Ring Gear 1'7-10-23
. Parking Pawl Linkage .., ' '.. ' 17-10-18 '

. Reverse-High Clutch , : .. 17-10-20
Servo Apply Lev~r .' .' ~ 17-,10-19
Transmission : .. ~~ ".: .:17-10-11'

. REMOVAL AND INSTALLATION .. ' .'.' .
Control ,Valve Body ..' ~ _, 17-10-8
Extension Housing ' ~, '..' 17-10~10.
Extension Housing Bushing and, Rear '

Seal 17-10-9
Governor ' ~ ~ -.. : ' ; 17-10-1 t
Intermediate Servo ' , 17-10-8
Transmission ~'.' ~ ~~ :~ 17~10--5

. ~. E-15Q-E-350" .' ; .. : .' ;~ 17-10-7
F-150-F-350 (4x2) (4x4) and Bronco . ~ 17-10-5

SPECIAL SERVICE TOOLS 0 •••••••,17-10-31
SPECIFICATIONS ' :.~ ,; : : 17-10-29
VEHICLE, ApPt.·IC~TI·ON .. ~ ; .' ;~~~ .. : .. :< •. '17-10-1

DESCRIPTION

C6 Transmission ' :,

.VEHICLE APPLICATIO'N

The 'hydraulic co"ntrol~ system' schematic is s"hown In' 
Fig. 3. The converter housing and the fixed splines
which engage the. splined outside diameter of the low-'
reverse clutch steel plates, are both cast integrally into
the case.

. .._-.

Only one (intermediate) band is; us~d in 'the' CS
.transmission. This along 'with ;the forward' clutch is ~sed

E-150-E-350,' F-150-F-350"(4x2) '(4x4) and BrOnco ~ to obtain intermediate ge~r~·.", .
Series Vehicles with, c-s" 'Automatic Transmission.' ,..

, " '. Vacuum Regulator. VaIV~._(VRV) ,
. ~,

.Refer to Fig. 4 .

,"The' Vacuum RegUlator', Valve, (VRV) is;. u~ed on·
E-250-E-350 ' and F-250-F-350 Series Vehicles

The C6 transmission· i's a thr~~ speed unit capable':of equipped· with ]'~L diesel engines. ..
prqviding automatic upshifts and do.wnshifts through the On 7.3l: di~sei' 'eri~gine tru·6ks e'quipped· ,-with,a C-S
three forward gear ratios. The transmission °is also, automatic _transmission' a ,Vacuum'" _Regulator' Valve
capable of providing manual selection of 'first and (VRV) is incorporat~d.tb provide a vacuum signal which
second' gears. " - . , , , - -. is' propo'rti9nal to the ttJrottle,'positiori to the ·vacuum

.. ". : ' .' " '~." diaphragm olthe ~r~nsmission.The .VRV is necessary,to
··Fig.,1 shows the location of the ~onverter, front. ,provide -a vacuum signal to. the C-S transmission

pump, clutch~s; gear train and:mpst of-~he in!~rnal par!s, ·pecaus~ the di~set~ngine has "hO ~qcuum. ',The VRV is
used in the CS transmission. The' identification tag (Fig. bolted to the fuel injection pump and is actuated.. by the
2), is attached to the, '-intermediate servo lower, front throttle leve'r.·
cover.-· bolt. Tti'e'- first " line· on the -tag ·shows· the .'1. ~. , • ,., ., ~. 0, • • . '. ",. • .

. transmlssion model .prefix and, suffix. A number. .. _ ~. ~o~~~an~ v~cuum IS suppl~ed ~o, the: ~VRV ,by an
appearing. after the suffix indicates that the internal engine dnven vacu~m pump which also delivers vacuum
parts in the transmission have been changeq after initial to other ,accessones. The.V~V ,r.egulates ~n output
production sta·rt-up. For 'example, a PGD-BN model va~uu":l Signal tO,the transmission s vacuu~ 9laphragm.
transmission that has been changed internally would . which 'I~ proportlon~1 to the throttl.e, P:O~,t,IO~ ...A~ the
read PGD-BNt. Both transmissions are basically the- Jhrottle IS opened, the regulated ..vacyum from the V~V
same" but some service parts in the PGN-BN ,drops. . ~ ..
transm~~s~~n are slightly ~di.ffe~~n~ .than the, PGD~BN.1 .: _ Should a,malfunction occur in'the VRV, the valve, will
transmiSSion. There~.or~, . .!t I~~ Imp~.rtal"!t that th~; .cause a 0 vacuum signal. to .be.·sent ,to the diaphragm

" ~odes on the .transr:tllsslon Identlflc~tlon. ta~ .be. ~ .which 'will cause -delayed .and' harsh shifts to ,occlir..
checked when ordering parts or making Inquiries -- 4 '. - , '. ~..' ..': ' ,.

abotit<.the transmission. ' . Anytime delayed or harsh up-shifts are encountered"
the performance of the VRV sh'ould be.checked prior. to
performing any transmission: repairs. Also check
vacuum line to VRV and from VRV to transmission for
proper connection or damage. Should the VRV be
replaced or' the fuel injection pump be removed" the
VRV .must' be adjusted to specifications: ..

DAVE GRAHAM INC. - 2012 
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17-10-2 .

;,I/\Ion

Transmission-e6·,Automatic

FOHWAnD CLLJ1CH HUB
AND nlNG GEAH

17-10-2

EXTENSION
HOUSING
'SEAL

EXTENSION
HOUSING

.SPEEOOMrTEH
DRlvr GLAH

FIG. 1 C6 Automati~ 'Transmission-Sectional

TAG LOCATED UNDER' LOWER FRONT
INTERMEDIATE SERVO COVER SOLT

FIG. 2 'Id,~ntification Tag

TRANSMlssaoN MODEL

ASSEIIBLy. PART
'NUII8ER PREFIX
AND SUFfIX'

8UI~D DATE CODE . Interme~iate' '~Band Adjust~ent

.' 1. ~ , R,aL~~ the vehicle on a hoist· or jack stands.

2. ,,' Clean all 'the, dirt from the band' adjusting' screw.
Remove and. discard locknut. '

3. Install a new, locknut and', tighten the adjusting
'. screw to t4' N· m (10 ft-Ibs) torque (Fig. 5).

4~ Back off the adjusting screw exactly 1-1/2
turns. ~ i

5: " Hold·,th~ adj'usting screw from turning and tighten
the locknut t9 48-61 N· m (3?-40 ft-Ibs).

e.~ ;. ,lower the vehicle. .

Align Neutral. Start SwitchDIAGNOSIS AND TESTING
. . .

Refer to :Section 17-01, .Transmissiqn-Automatic-
General Service. .

'ADJUSTMENTS

The only adju'st'ments on the transmission are the
i'ntermediate band' and the NEUTRAL START- switch
(and the Vacuum Regulator Valve on.vehicles equipped
with 7.3L diesel engines). .'

On vehicles equippe"d with 7.3L Diesel Engines, the ..
Vacuum Regulator,Valve, (VRV)".which is located on the
fuel injector pump, ~ust.' be' .Rroperly . adjusted to

'regulate vacuum 19,. the ,transmission vacuum
diaphragm.

~ To prevent damage to the transmission and to assute
proper band adjustm,ent"it is essential that the tools and
procedures de'scribedhere·are used whenever the band

,·is adjusted.

1.

2.

3.

4.

5.

"

Apply the' parki~g brake.

With the manual linkage properly adjusted, loosen
t~e two switch atta~hing bolts (Fig. 6). . .

Place the transmission manual lever in NEUTRAL.
Rotate the switch and insert the gauge pin (No. 43
drill shank end) into the gauge pin hole of the
switch. The gauge pin has to be inserted a full
12.30mm (0.48 inch) into the three holes of the

,switch (Fig. 6). .

Tighten the two neutral start switch attaching bolts
to 6.2-8.5 ~ N · m -(55-75 in-Ib). Remove the gauge
pin. from, the switch.

Check the operation of the switch. The back up
lamps should operate only with the transmission

'selector lever in REVERSE. The vehicle should
start only with the transmission selector lever In
PARK and NEUTRAL.

DAVE GRAHAM INC. - 2012 
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17·10·4' Transmission-C6 Automatic

. ~. :~

FIG. 6· Neutral ~tart' an~fBack Up" Lamp $witch

; 3. Remove the throttle':return spring. lostall the end of
the spring over th~., throttle lever ball stud ·and the
othe~ ~nd .o~er th~' thr~~'tl.~. cable .~upport bracket.

4. Attach a vacuum pump to the up'per port of the
VRV (vacuu~ supply side). :.' '.

5. Attacb: a vacuum gauge ,to the lower port of the
VRV',~'labeled TRANS on' the'VRV..

6. Apply 20 inches minimum' of vacuum to. the "RV.
and maintain. It win be necessary.to continually
pump the vacuum up, as it ,bl~eds of'. (this is
normal). Cycle the throttle lever 5 times from
idle to WOT with vacuum applied,. Insert the gauge .
block, T83T-78200-AH (0.515 inch), between the '
pump boss and the throttle wide-open stop (Fig~ 7).
The throttle 'return ,spring (:F-Se.ries),as
repositioned in step 3. .above, will hold the ~throttle

lever stop against the gauge block (Hold throttle
lever open on·'Econoline. by other mean's).'Yhe
vacuum" gauge attached to the lower .port of
the VRV shbuld indicate 6·8 inches of vacuum.
If the vacuum reading is not correct, a~just the
VRV to achieve a reading of 7 inches (± .5) of
vacuum. " ., '.'

- .
7: To ,adjust, loosen ,the' two' 'adjustment screws th~t

attach the VRV to the ·fuel- injection. pump (Fig. 4).
Rotate the VRV until-,· the proper vacuuf1l is
obtained. Tighten the two adjusting screws to ,8.5
10.2 N ;~m (75-~0 in-Ibs) .when the proper yacuum

. reading~is obtained. If the VRV can not b~ adju~ted
" to'obtain the proper vactium, replace the ;VRV and

repeat .procedure from Step 3.
8. ~ ,Remoye t'he" gaug~- blodk~ .

·9: Reattach the throttle, return spring - and throttle
cable. ' , ;

10. Again apply 20 inches ~f vacuum t'o' the' VRV and
while maintaining vacuum, cycle. the' ~hrottle
lever from idle' to WOT 5' times. The·' vacuum

, gauge must indicate at least .1"3 irich~s (throttle at
idle position). If the v~c,uurn--,gauge ind~c~tesless

than ,13 inches the VRV. must be replaced and the
new VRV adjusted' per i the above ·proGedures.

11. After making. the check or adjustment, remove the
.vacuum.' pump and gauge from the .VRV. and
reattach the vacuum connector.

D4823-18. THREE. HOLES

RETAINING
BOLTS, '

12.30mm
(31/6,4 INCH)

D6464-1A

VACUUM TO TRANSMissioN
VACUUM DIAPHRAGM.

TORQUE WRENCH
HANDLE-TIl P-77370-H

. 1.

..', ~ '. ..

, S'OCKET"
TI1P-77370-"C, OR ~D

04909-18
'~, :..

" ,

2." ,'~ Remove the throttle cable from the ·throttle lever
. on the right 'side of the fuel injection pump.

FIG. 4 Vacuum Regulator Valve· (VRV)~E';'25O-E·350,
, . .' F·25O-F~350 with 7.3L Diesel Engine

.. , ':' l' .

,R,efer. to Fig. ~ ..' :;- I

.' T(, check the VRV fo~ proper operation and to adjust,
t~'e .~ngine 'r:nust not be running (TURNED OFF). ~.
( . . .. ~. : ..~

1. Disconnect the two,' port j vac~um conn'ector, from
the .. VRV located on the left side of the fuel
injection pump.

.F~G. 5 Adjusting ,Intermediate Band '
'~ ! .• : ' , \.

Vacuum, Regulator Valve (VRV) Operational
Check ,and ..·Adjustment (Vehicles Equipped
with' 7.3L· Diesel, Engine only)
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17·10·5
, ,S

-' . Transmission-C.6 Automatic

FI~. 7 VR~ Gauge Blo.ck Installation

12. Start engine and check throttle operation and
'check transmission shifts.

converter drain plug. p,laqe ,a drain par:' under the
,converter to' ,catch the. fluid;and ·remove the plug.
'After the fluid has.been drained, 're-install the plug. ,

.7. ,On (~x2) a'pplications· disc'o~'nett the ddv~shaft
fr.om the rear axle. and slide shaft rearward, from' ,
the transmission. Install a seal' installation tool in
the extension housing to prevent fl'lJid leakage.\

, •• f t- ·'f.

8. Disconnect the speedometer cable, fror(l 'the·
extension housing. ,', ,',. "~ " ' <

9. Oiscorlnect'the downshift and ma:n~allinkage rods
or cable controis 'from. the I~vers at the
transmis~ion.

. 10. Disconnect·,·,the oil 'coo'lar liri.~s from,' the
fransmission~ . \ '-

: 11. Remove "the vacuum hose' ..'from the'~ 'vacuum
diaphragm uni~. Remove the vacl)um line from the
ret~ining clip.' , '. ',' ,

:>~ '12. Disconnect· the 'cabie from ;··the terminal on the'
startEir motor;" Remove f the ...th.ree attaching bolts

.and remove the starte~ motor.: .
· 13. Qn F-150-F-350 (4)<4) and" Bronco vehicles',

,", temove, the transfer Gase. .Refer to Section 16-80,
Transf~r Case~Borg Warner- 13-5.6 ,Electrqnic
Shift; ,.Section 16-81, Transfer 'Case--:Bqrg Warner
13-56 Manual. Shift; or, Section 16~86, Transfer
Case-Borg Warner 1.3-45. . ... ,

· 14. ' Remove the two engine rear support .and ~nsulator
" assembly-to-attaching, bolts JFig. 8). " ;

'15. Remove the two.engine rear supp~ort and i~sulator
assembly-to-extension housing attaching bolts·
(Fig. 8). '. . '.. .

• :' t '.' , ,

16. ;.~ r:;1emove th'e six 'bolt~ secLJ.ring the ~No. 2
crossmember to tn~ frarhe side rails (fig·.' 8). "

17. Raise the transmission with R.otur;lda Transmission
J~ck 014-0Q106. 0" eq'~ival~ritand remove the'
crossmember.

18. Secure the 'transmission to the jack with the safety
chain. . .

_19. Remove the conyerterhQusing-to-engine ·attaching
bolts.·, .:" .

20. 'Move tlie' tr~f1smission away from .the engine.
Lower the jack' and remove the converter and
transmissipn assembly from tinder the vehicle.

Installation .. ' . ' . ,~;'
, . '

· 1. ._ Tighten the 90nverter drain plug to 11-37 ~.m (1~-

J. ~-, 28 ft-Jos). " ,. '. ',. "

2. Position the converter on -the 'transmission making
sure the converter drive flats, are fUlly eng'aged' ,in

.... ~ the pump gear. -','

:-. 3. ' ,With ,the 'tonverte'r properly, instal.led,,· ,pla~e the
transmission on the jack.. Secure·the.transmis$ion

, to t,he jack with the c_hain. .

4. Rotate the converter until the studs and drain' plug
,are in alignment. with their holes 'in the flywheel.

··5. _~l _ Move ,~he converter' and transmfssion, assembly ,
forWard intq position, using care not to damage. the

. flywheel and the converter pilot. The,1converter
must rest s,quarely against·the flywheel. This

.,indicates that the converter'pUot is not binding
.in the engine crankshaft. 'Do not allow
converter drive flats to disengage from pump

, 'gear., ' I. - '~::. ',' '- :.'

04910·1D

.THROTTLE CABLE , ..··:T~ROTTLE RETURN ,'_.' '
SUPPORT BRACKET 'SPRING (REPOS'ITIONED

, (LOCATED ON FLAT ' ' .
, SURFACE OF PUMP BASE) TO. H9LD·LEVER OPEN)

THROTTLE VACUUM REGULATOR
WiDE-OPEN STOP SCREW'. , ,', VALVE (VRV)

LOWER' PORT UPPER ~PORT

(TRANS.)' . (SUPPLY SIDE)

\
V

REMOVAL AND INSTALLAT'ION

Tr~nsmissi'on

'f·150--F.~~0 (4x2) (4~~) and Brorj,~,o

Removal "
c'

1. 'Drive,the vehicle on a hoist, but do not· raise at this
time. Disconnect '.,' .the, bat~ery negative cable.
.Disconnect neutral switch· wire at .the plug
conn~ctor...

2,. Raise 'the v'e~icl,e" on a hoist "or stands.
, 3.' PI~ce th~, .drain 'pan' under the, transmissio,n fluid

pan. Starting at: th~ r~ar of t~~ pan and ·working
toward the front, ,Ioo~~n the a~taching· bolts and
~lIow the fluid to drain~ Finally remove all of the pan
attaching bolts exc~pt two at the front, to_pllow the
fluid to further drain. With fluid draineq, ih$tall two
bolts on the rear side of the pan to temporarily hold

. it, in pla~~. ' ~"

4..~ R,emove. the'~convefter cirain plug 'access~ cover
from the lower 'end of ·:the .converter housing.,.. . .. .'~. '. .. .

5;" "Remove the converter-to-flywhe,el attac,hing', nuts.
. ·Place a~wrench on the crankshaft pulley attaching ,
. bolt. to' turn the converter to -gairi .access .to the
, bump switch. ,. '. , ,

'6. With the wrench on the cra'nkshaft pulley ~ttachihg
bolt, turn the converter to gail'1 access to, the
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17·10·6 Transm.ission~C6·Automatic 17·10·6

:'+

···.t·"" BOLT
802114 ~

" I

. GUSSET(RH)
'7A314 :"

,f'

. CROSSMEMBER
, ',,5060

VIEW Y

CROSSMEMBER
5060
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07421-28

GUSSET
'(U:H,

NUT
'I 800937 .

I ~l~ 58-77 N·m
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TYPICAL INSTALLATION
VIEW Z
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17-10-7 . Transmission-C6: Automatic' 17-.10-,7'

E-150---E-350

Removal ..

1. Disconnect the batte~ negative cable.

2. Working from' inside the vehicle, remove the
engine compartment cover.

3. Disconnect the neutral start switch wires at the
plug connector.

6. Install and tig'hten the converter housing':.to-engine 4. If the' vehicle is equipped with a' V-8 engine';,
attaching bolts to 55-67 N· m (40-50 ft-Ibs) on remove the flexhose from the air cleaner heat tub~.
gd~SOlilne e~~ines and 67-87 N· m (50-65 ft-Ibs) on 5. R~move the bolt securing the:" '~f,iller tube to th~,

lese engines. engine:" ._
,7. Remove the transmission jack safety chain from "

around the transmission. 6. ' . i,Raise the vehicle. on ~'~' hoist-. " " .

8. Position the No.2 crossmember to the frame side 7.' Place'the drain pan ,under the'~transmission: fluid'
rails. Install ,and tighten the attaching bolts to pan. Starting. at the rear' of the' p'an and, working,

·f'· I· d h d f h' S ' to,ward,-the' front, 10,osen the attaching bolts and
speci Icatlons ,as Iste at teen 0, t IS ectlon.' , allow-the fluid ,to drpin.' Finally remove all of the pan

9. Install transfer case on F-150~F-250 (4x4) and attaching bolts except two at the. front, to.~IIQw the
Bronco. Refer to Section 16-80, Transfer Case~: . ~ .fluid to further drain. With fluid drained, install two,
Borg Warner 13-56 Electronic Shift; Section 16-81,' .bo.lts on the rear side of the pan to temporarily hold
Transfer Case-Borg' Warner 13-56 Manual Shift; ,it in- place. .
or Section 16-86, Transfer Case-BQrg· Warner. . 8.. R~move the converte~ drain plug access cover

10. Position the engine rear ~~pport and insulator '. . '~:~' ' from .the lower end of the. converter housing. "
assembly abpve the crossmember. Install the rear
support and insulator as,sembly-to.-exte,nsion 9., Remove the converter-to:.flywheel attaching nuts.
housing mounting bolts and, tighten the bolts ~,to "Place awrench on the crankshaft pulley attaching:
specific~tions as listed at the. end of" this Sec~i9n. ~o~t to, turn the converter to gain access to the

", nuts.' , ,
11 Lower" the transmission ·and remove t~e jack.. '

. 10., With the wrench,pn the'~crankshaft pulley attaching'
12. Secure the. engine ~rear sup~)Qrt and insulator bolt, turn the converter to .gain access to the;

assembly to the crossmember with the 'attaching , converter dra.in·~pl,ug. Place a drain pan under the,'
'bolts and tighten them. to specifica~ions as listed at . converter to catch ,the flu~~:t Then, remove ~he plug.
the end of' this Section. .,Witt:l fluid drained, re-install t,he plug. .' '

13. Connect .the vacu'urTl line to tfle va~uui11 diaphrag'm 1'1. , Disco~nect th'e .driveshaft.' Po,' "

making sur~ th~t the line is in ~he r.~taining clip. ,'. "-'
12. '. Remo~e fluid fille,r, "tu~p~. - ..

14. Connect. the Oil cooler lines to the, trar:lsmission.,
13. Disconnec't the' "'starter cable; ': at the starter.

15. Connect the downshift and manual linkage rods or ~. Remove the starter-to-converter housing .attaching
cable controls to their respective levers on' the ' -. b I' d h
transmission. Refer to Section 1'7-02, Shift Control 0 ts, an remqve t e:,starter. .'~-:"~',
Linkage, .Removal and Installation. 1"4. Positi~n ·an appropriate·enginesupport bar to the'

16. Connect the~peedometer cable to the, extension !rame and engine 0~1 .pan flange.s:, ' '
housing. '., ~ I '1_5~ Disc'onnect the cooler lines' from the trans'mission.

Disconnect 'the vacuum' line from the vacuum
17. Secure the starter motor iii place with ~he attac~ing diaphragm unit. Remove the,vacuum line -.from the,~

bolts. Connect the, cable' to- the terminal on."the
starter. ' , _';~ . '. re~ai~in~ clip at t~e tr:ansmiSSi,?n.

'18. Install ,a new- O-ring on the .Iower" ~nd of the '. 16. Remove the speedometer driven gear.' from the
transmission, filler.'tube and insert the tube in ~the extension ho~sing. : . .' I ,,;,

case. ~ . ' " 17. Disco~nect the manual and downsh.ift linkage rods
19. Secure the ..conv~rte~:to~flywh-eei attaching nuts or cable, controls from, the transmis'sion control

and tighten" them 'to 28-4Q' N· m (20-30 ft-Ibs).' - levers. ' " .

20. Il'1stall the conyerter housin~gaccess cQver and '18. Position Rotunda Transmission·.Jack 014-00'106 .or
secure it with the attaching bolts. equivalent to supp'ort the transm'ission: InstaU the

21. Connect the driveshaft. safety chain to hold t~~ transmission. . ..
,'. '~ 19. Remove th~ bolts and nuts, ',securing '. the 'rear;

22. Fill the transmission to the proper level with the support and insulator a'ssembly, to the
specified fluid., ..' crossmember. Remoye the six bolts retaining the

23. Adjust the ~hift lin'kage as .,r~quired. Refer to crossmember to the side rails and remove the two
Sectio'n 17-02, Shift: Co.ntr~1 ,Link~ge. support, gussets. Raise the transmission with the

, ,~jack and remove the crossmember (Fig. 9). 7 :

24. C0!1nect n~utral switch, ~ire, to. plug connector.
20. Remove the Gon,verter housing~to-engine attachin~f

,25. Conne'ct the. ,battery negatiye' cable. '. bolts. Lowe'r the jack and remove the converter
Transmission" af)d transmiss~on ass~mblyfrom under the vehicle.

21. Remove the converter an'd mount the transmissi'on
In ,~ holding: fi~ture.' ' '

., rnstallation.. ~ .....

1. Tighten the converter drain plug to specificatiof1 as'
_- -li~ted at ~he end of this, Section. .. ~," "
• ... ,...... •• .. ! .1 ' .

. 2. .Position the converter on the.transmission making
sure, the converter c;trive flats, are fully engaged in
the pump gear.
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17-10-8 Transmission-C6 Automatic 17-10-8

3. With the c~nverter properly installe,d, place the
transmission on the jack. Secur~ the transmission

. to the jack with the safety chain.

4. Rotate the converter until the studs and drain plug
are in alignment with their holes in the flywheel.

, 5. ,Move the converter and transmission assembly
forward into 'positiqn, using care not to damage the
flywheel and the' converter pilot. "

The converter must rest squarely against the
flywheel. Th'is indicates thaf the c,onverter pilot
is not binding in the 'engine ¢rankshaft. Do not
aUow converter drive flats to diseng~ge 'from
p~mp gear. ,. ,

6. Install" the converter hous'ing-to-engine attaching
bolts. Tighten the bolts to 55-6? N· m, (40-50 ft-Ibs)
on gasoline engines and, 67-87 N· m (50-65 ft-Ibs)
on diesel engines. Install the .converter-ta-flywheel
attaching nuts;,Tighten ,the nuts to 28-40 N · m (20-'
30 :ft-Ibs).· .

7. Install the crossmemper. Install the rear support
and insulator assembly-to-crossmember attaching
bolts and nuts. Tighten the bolts to specifications
~s listed at the end of this ?ection. '

8. Remove the safety ch~in and remove the jack from
under the vehicle. Re,move the engine support bar.

9. Install a new O-ring on the lower end of the
transmission filler ,tube and, insert the tube and
dipstick in the case. "

'10. Connect the vacuum line to the vacuum 'diaphragm
rl)aking sure~~e lin.~, is: secured in the retaining clip.

11. Connect the cooler lines to th~ transmission.

12. Install the speedometer' driven gear, into the
extension, housing. Tight~n the attaching bolt to
specificatioFJ~'as li~ted at th'e ~nd .ofthis 'Sectiofl.

13. Connect· the transmission linkage rods to the
'transmission control. levers. When making
transmission control attachments new retaining
ring and grommet should always 'be used (see
Removal and Installation in Section. 17-02·, Shift
Control Linkage). Note precautions necessary to
prevent grommet damage. Attach' the shift rod to
the steering column, shift lever, (refer to Fig. 2,

. Section 17-02, Shift Control Linkage). Align the
flats of the' 'adjusting stud with th'e flats of the rod
slot and in'sert the .stud through the rod. Asse'mble

,.. 'the adjusting' stud nut ,and wash~r 'to a loose fit.
Perform a linkage adjustment as' outli'ned in
Section 17-02,' Shift Control ,··Linkage. "

14; Install the' converter housing access '''cover and
tighten ·the'attaching bolts to 17.:.21 N·m', (12-16
ft-Ibs). .
. .

15. :.-Position' the starter into the converter housing and
install", the attaching bolts. Tighten the bolts to 55
67 N· m (40-50 ft-Ibs)" on gasoline engines and 67
87 N· m (50-65 ft-Ibs) on diesel engines. Install the
starter' cable. ' ,

16. Install the driveshaft.

17. Lower the vehicle~

18. 'On, V'-8 engines, install. the :flex hose· to the ,air
cleaner heat tube. Install the, bolt that retains the

.'fillertub~, to the ,cyHnder bloc.k.
. ~... .'. . . ..

.19.. Connect the neutral start switch wires at the plug
connector. '

20. Pill, the transmission 'to the proper level with the
specified rluid. .

21'. Raise the vehicle and check for transmission' fluid
leakage. Make sure the transmission fluid pan is
securely attached. Lower the vehicle, and adjust
the downshift and manual linkage: Re'fer to Section
17-02, Shift, Control Linkag~: .. .- ,

22,. Connect the battery negative cable. ~'

23. Install the, engine' compartmen!cov¢;..

Control- Valve BQdy
. Refer to Fig. 17.

Removal
1. Raise the vehicle on a' hoist"or jack stands..

2. Place a drain pan under the transmission and
loosen the bolts holding the' transmission pan to
drain the fluid' from the transmission.

• ' ,1

3. Remove the transmission pan attaching bolts from
both sides and the rear to allow· the fluid to drai'n
further. ,F'inally, remove the remainder ,of the
attaching ,bolts. Remove the pan and gasket.
Remove and discard the nylon shipping plug from
the pan. This plug is used to retain transmission
fluid within the transmission during shipment and
should be discarded when the oil pan is ~emoved.

4. Remove the valve body attaching bolts and
, remove the valve body from 'the, case.

o Installation:
1. ' . Position the valve body to the case making sure

that ,the selector. and, downshift levers are
engaged; Install and tighten the attaching bolts to
11-14 N·m (95-125 in.-Ibs)., ,

2. Crean the transmission pan and gasket surfaces
thoroughly. .

3: ,'Using a new pan gasket, install attaching bolts
securing the pan to the transmission case. Tighten
the ~~taching bolts !o 10.5-17 N· m (8-12 ft-Ibs).

4. Lower the vehicle and fill the trci'nsmission to the
. cC?rrec~ level with the speGified fluid.

,Intermediate Servo·
. (Refer to Fig. 10).

Removal
1. Raise the vehicle on a hoist or stands.

2. Remove 'the bolts that secure' the engine rear
support to the transmission extension rear support
~nd insulator assembly to· the crossmember.

3. Remove the two crossmember-to-frame attaching
bolts, and the bolts attaching the 'guS$~ts ;to the
crossmember if so equipped.

4.. . Using Rotunda Transm'ission Jac'k 014~001 06 or
, equivalent, raise the transmission high eno,ugh to

remove the weight from the crossmember and
remove the crossmember.

5. Disconnect ,the muffler inlet pipe from the exhaust
manifolds and allow the pipe to ha~g·. 0 ,

6. Place' a drain pan under 'the servo~ Remove't.he
bolts that attach the servo cover to the
transmission case,.. ' . .

7. R~niove the cover, ',pisto'n, spring and gasket from
the case, ,screwing the band:.. adjusting screw
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FIG. 9 Crossmember Installation-E-150-E-350

FIG. 10 Intermediate Servo Disassembled-Typ~cal

inward as the 'piston is removed. This places
enough tension on the band to keep the struts
properly engaged in the band end_notch~s' while
the piston is removed. " ,

8: Apply air pressure to the, port in the servo 'C'over to
remove', the piston and rod. . ,

. .
9. Replace the complet,e piston and rO,d assembly if

the pisto~ or'piston sealing lips are d~maged, (Fig.
1q): .' .

10. Remove the seal from the cover.'

Installation

1'. Dip the new seal in transmission, fluid.

2. Install a new' seal ,on the cover.

3. Coat new gasket with petroleum jelly,-:-and position
on the servo cover.

TRANSMISSION' ,
CASE '

PISTON
7E221 SEAL ,?.D024

06465-1A

4. ~Dip the piston in trans'mission 'fluid 'and ins'tall it in
,the cover. ,,'.', '

5~' Posltion ,the servo spring on the ,pisto'n rod.

6. In~ert ,the", servo' pisto~ .and, cover ifl,'the ,cjise and
secure the ,cover to"the case ~ith 'the' attaching
bolts, takin,g. care to back "off the band adjusting
screw as the cover bolts are· tighterted ,19-27 N· m
(14-20 ift-Ibs). Make sure" that ,:, the service

~ identification tag is -in place.'.', '
,7.. " C'6riD~ct the'~ muffler'. inlet'pip~ to' :th~' ~xhaust

manifolds : . .. '-' ' -' .. ' ,
" ,', ',':' . or'," .

,8. Raise the: transmission high enough -to ~'install the
crossrnember. Secure'the' crossmember.- to the rear

, 'support with. theattachiog' bolts. 'Lower the'
,transmission asreq'uire,d :t,o i,nstall the
cross,memQer to f-ra~e and .. gussets. ' attaching
bolts. Tighten ,the' attaching bolts to specifications
as listed, at the end .o.f this Section." ~ ":",

9. Remove the jack "tro.m' the: transmis·sion.<,Adjust the
band as detailed in: the Adjustment, portion of this
Section. ' . , .,

10. Lower the· vehicle' and· r~plenish th,e, .,flu·i9,as
required. Refer to Section 17~01', Transmi~sion
Automatic~General Service:,:

Extension'HoUsing~~Shing·and" Rea~."~eal
E-150~~-.350, F-150-F-350 (4x2)., . _,,_

Removal
1,.' Raise·the,vehicle~'and'(jisconr.,.ect the drh/eshaft at

the, transmission.

2; When only the "rear sea"l\ieeds repladng.c~r'~fully
r~move it with a tapered chisel or the Tools; TSOT- .
100-A 'and TOOL-117S~AC, shown in Fig. 11 .. '

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-10-10 Transmissioli--C6 :,Automatic 17-10·10' ,

FIG. 11 Removing Extension Housing Seal

. D6467·1A

FIG. 12 Removin'g Extensi~~ ~ousin\g' Bust1ing'

R'emove-the bushing using' Tool T77L-'7697~D or
equivalent as' shown in Fig. 12. Use' "the bushing',
remover carefully so that 'the" 'spline sear"is not
damaged.- ' . ,

~

In$t~lIation

1. When instatling a new,bushing use'the special Tool
T77L-7697-C shown. in Fig. 13: .

2. Before ,installing ~, new seal, inspec~ the sealing
"surface of the universal joint yoke for scores. If
scores are' found, replace the yoke.,

3. Ins'pect th~ ,c~unt~rbore o~ tDe, ho~'s,ing for.burrs.
Remove burrs' with crocus cloth: . , ,

4. Install the seal into the housing~with Tool T61 L
7657-B s~own in Fig. 14, 'or an equi~alent. The seal
should be firmly seated in the bore. Coat the inside

i~' diameter 'of ·the end of the seal' with Long-Life
Lubricant, C1 AZ-19590-BA (ESA-fy11 C75-B) ,or an
equivalent lubricant.

5. Coat the front universal joint 'spline With Long-'Life
-Lubricant C1AZ-'19590-BA (ESA-M1C75-B) or an
equivalen~ lubricant .and install the drives~aft.

Extension Housing

Removal
1. Raise the v,ehicle on a hoist, or stands., '0,

2. Disconnect the driveshaft from ~he rear axle flange
and remove it from the transmission. 'On 4x4
vehicles, ,remove the transfer .;case. ,Refer to,
Section ,16-80" Transfer-;Case-Borg Warner 13-56
Electronic Shift; Section 16-81, Transfer Case
Borg Warner 13-56 Manual Shift; or S~QtiQ.n .16-8,6,

" ' ,:., Tran~fer Case-Borg' Warn~r_ 13-45:" .'
3.. ,Disconnect the, speedometer' cable, from _the

extension housing.

D6468-1A

FIG. ,13 Installing Extension Hou~ing B~shing 4
1 ,~

D6469..1A

FIG. '14 Instal'ling Extension Housing Seal'

,4. Remove the engine rear support and insulator
assembly-to-extension hou'sing attaching, bolts. -'

5. Place Rotunda Transmission Jack-,014-0.o106 or
equivalent under the transmission and raise It Just
enough to remove the weight from the engiri'e rear
sUPPor1. '

'6. ,Remove the bolts ~hat secu'r'e' the engi~e, rear
support to ··th~ cro'ssmembe'r' and remove the

" " support., ': ~ .

7. ~Ia~~'. a. 'drain pan, und,e~r th.e .,rear 6} !itl~"
transmiSSion cas~. ' '

0- _ • \.

,~. Lower the transmission and remove the extension
_housi'ng attaching bolts..Slide' f the extension
. h'ousing off the output sh?ft ~nd alloy.!. the fluid to

.... drain. . '

Installation

1. 'Ciean, the mounting"surface on the transmission
case ~nd on the extension hpusing. Position a new
ga~ket on' the transmission' case. . .. .. .

:2. Hqld the extension .housing in place and secur~ it
, with the 'attaching bolts. Tighten bolts to 34-47
~ -·m (25-35 ft-Ibs) ..

,3. Rais'e'thejransrnission high enough to position the
engine rear support.,.~n ~he .~ross~ember.

4. ,Seeu're' ,the support to ,the, cr'ossmember with -the
attaching' qolts and nuts. Tighten the bolts to
specificatio'n as listed, at the end of this Section.

5. . Lo~~r' < tfle ; transmission 'and" re~ove the jack.
Install theL, engine ,~.r·ear support-to-extension
housing attaching bOIl's.. Tighten bolts to'
specification' as'listed .at the end of this Section. On
4x4 vehicl~s, install: the transfer case. Refer to
Section 16-80, Transfer Case-Borg Warner 13-56
Electronic Shift; Section 16-81-, Transfer Case
Borg Warner 13-56 Manual Shift;,or Section 16-86',
Transfer Case-Borg Warner 13-45.·

. ,

'6. Secure the speedometer cable to the extension
housing with the attaching bolt.
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'17·10·11 ' Transmission--C6 Automatic 17·10·11

7. Install the driveshaft and lower the'vehicle to the
floor.

8. Fill the transmission to the correct level with, the
specified fluid. " -

Governor

Removal
1. 'Remove the extension housing as outlined in thi~

, Section.

2. Remqv.e .the ..,four govern.or body-to-oil~collector

attachipg 'b,?lts(Fig. ~ ~).

3. Remove the governor from the coJlector tfody
flange. ,

4. Refer t,o, the Disassembly and Assembly Section"or
this Section for Governor repair operations. '

Installation

'1. S~cure the governor (Fig., 15) to the oil collector,
flange with the attaching ,bolts. Tighten the bolts to
·10.5-13.5 N· m (9q-120 in'.-Ibs).

2. Re-install the extension housing as outlined in this
Section. '

1

DISASSEMBLY AND .ASSEMBLY

Transmission
: \ ..

. Refer, to Fig. 3,8.

Before removing any of the subassemblies,
thoroughly clean the outside .of the .transmission to
prev~nt .dirt fr,om entering. the· mechanical par~s. .

• l ' • ..

During the repair of the subassemblies,' certain
"g~neral 'il1str,uctions which apply to all units of the
'transmission must - be followed. Following these

instructions will' avoid unnecessary repetition. ,

Handle ~II transmission parts 'carefuliy' to avofd
(licking or burring' the bearing or mating ·surfaces.
Lubricate all intert:lal parts of the transmission with clean
automatic transmission fluid before assembly.

OUTPUT
.SHAFT

D6470-1A

FIG. 15 Governor Ins'talled

Do not. use any other lubricants except o'hgaskets
and thrust washers.. These may be coated with
petroleum jelly to facilitate assembly. Always use new.
gaskets' and seals when assembling a transmission.
Refer to Section, 17-01, Transmission-Automatic:
General 'Servic~ for, Cleaning and ,ll1spection
'Procedures. :.

'Tighten all bolts and screws to the'. recommended ..
torque as outlined in specifications at end of this
Section.,' ,'- '

Disassembly . ,
. 1. Remove the converter, and mount the

transmission in holding -fixture Rotunda Model 014- .
00106 or equivalent, (Fig. 1.6).

NOTE: If eqLJippe~d, remove and discard the nylon
shipping, plug from the pan. This P.lug is used to
retain' transmission fluid within the transmission
during'shipping. It should be discarded. when the oil
pan is re~oved.

2. Remove the 17 fluid pan' attaching bolts. Remove
the pan and gasket. '.

3.. Remc;>ve the eight valve body" attaching bolts. Lift'
the valve body (Fig. 17) from the transmission
case. .

4. Attach a dial indicator TOOL-4201-C or equivalent
to the front pump as, ··shown in Fig. 18. Install
Extension',Housing Seal Replacer T61l-7657-B, in
the ~xtension housing 'to ,center the ouy?ut- shaft.

.'5. I Pry the'gear,train to ~he r~ar of th~ case and at the
same time,. press the inpl!t shaft inyvard. until it
bottoms, (Fig. 18). Set the dial 'indicator to read'
zero. # •

6. Pry the, gear train, forward, (Fig. 18), and note ·the
amount-of gear train end play on the dial indicator.
Record the end play to facilitate assembling the
transmission. Remove the dial indicator from the

, pump and the tool from,. the extens'io,n' ho~s.ing.

7. Remove the vacuum diaphragm, val~e rod and the
throttle valve from the bore in the rear of the case.
Slip the input,', shaft out 0.1 t~e front plimp. ~

8. Remov~ the front pump attac~ing bolts. Pry the
gear train forwa~d as shown iii Fig. 19, to remove·

:the pUITIP. :~ ~

9.~, Loosen the 'band' adjustment screw and remove
the two struts~

10. Rotate the band 90 degrees c'ounterclockwise to
'~, align th~ ends with the slot in the case (Fig. 20).

Slide the band off the reyerse-high cl.utch drum.

11. Remove the forward part of the gear train' as 'an
assembly as shown in Fig. 21 .

.~12. Remove the bolts that attach the servo cover to
the transl11ission case.

13. Remove ,the cover; piston, spring. and'. gasket from
the case. ,,"

14. 'Remove .the' large snap ring that secures' the
reverse planet carrier in the low-reverse clutch

, ,hub. Lift the thrust washers and planet.carrier from
.. the drum.' , .'

15. Rem~ve the snap ring, (I=ig. 22), that secur~s, the
reverse ring gear'and hub on the output shaft. Slide

" the~ ring gear and hub ,off the shaft. Rer:nove the
thrust washer. ' . " .
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'FRONT
PUMP

DIAL
lNDlCATOR

TQOL-4201-C

Assembly

2.., Tap the low-reverse piston into place in the case:
'with a clean rubber hammer. .

1. Place the transmission' case iria holding ,fixture.
I, •

.. ,'.

22. Remove the low..reverse clutch piston from the
case using TOOL-7000-DE or equivalent as shown;

.. , in Fig.' 23. ' ,

FIG. 19 Removing Front Pump

21.' ,Ren,6v~ .the one..way clutch' 'inne'r race attaching
bolts from the rear of the case: Remove the inner
race and reverse clutch spring' retainer assembly
from inside of the case. '

FIG~ ,18 Che~king ~ear, Train End' Play

D6471-1A

FIG. 17 Transmission WithP~n Removed,

16. Rotate the low..reverse clutch hub ir:1 a clockwise
djrection and"at the same time, withdraw it from the
case.

~ 7'. {.Remove th~ reverse clutch' snap ring from the
case, then remove the clutch. discs, plates and
pr~ssure plate from the, case.

• • • 4

18. ~emov.e the extension housing. ~ttaching bolts
.from the case. Remove the ex~ension'housing and
Qasket: ' ,. .'

19.. Slide 'th'e output .shaft' (with g'overnor and oil
collector) assembly from the transmission case.

20. Remove the .distributor sleeve attaching bolts and
remove the sleeve, parking. paw.! .gear and 'the
thrust washer. . '

If the thrust washer is staked in place, use a sharp
chisel and 'cut off the metal from ;behind the thrust
washer. Be sure to clean the rear of the case with
air pressure, or a suitable solvent to xemove any

": metal particles. ,,: -

FIG. 16 Transmission Mounted ,in 'Holding Fixture r
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17-10~13 Transmission-C6 Automatic 1.7-10-13

SNAP
RING

FIG. 20 Rem,oving or Installing ,Band FIG. 22 Removing or 'In'stalling Reverse Ring Gear
. Hub! ,Snap Ri~g , .

. ,

FIG. 21 'Rerrloving or' Ins~alling Forwar~ Part of Gear
Train '

FIG. 23 Removing Low-Reverse Clutch Piston
; --.. .. .., .. .. ~.

• • J

9. Place a new gasket or) ther~ar of the transmission'
case. Position the ext~nsion housing on'the case
and install the attaching bolts. Tighten the'
attaching bolts to 34-47 N· m .'(25-~5 ft-Ibs).· ,

10. Place the transmission case in the holding fixtu~e.

11. Coat new gasket '~i'th petroleum jeily and' p·osition.
on 'the servo cover. .',

12. Position·' th~ s~rvo' spring on the pis~on rod.

13. Insert the 'serVo piston rqd in the case. Install th'e '
s~rvo cover with the attaching, bolts~ making sure
that the identification tag is in place.~ Tighten the
attaching bolts to 19-27.N· m (14-20 ft-I~s).,

14~ Align 'the :Iow-reverse, clutch 'hub and' o'ne-way
clutch with the inner race at the rear of the case.

, Rotate the low-reverse clutch hub clockwise while'
, ~ .:.' applying pressure to "seat it on t~e ~.n·ner race.

.' 15. Install the Iqw-rever~e clutch plates, "starting with
- 'the wave plate next to the piston and following with

, steel and friction plates alternately. Retain. them'
wi~h' petroleum jelly.' If new composition p'1~tes ar~

being ~s~d, :soak.them,irl clean transmissiQn fluiq,'
Motorcraft MERCON® Multi-Purpose AutomatiQ'

D1153·1A ;

'.LOW-REVERSE
CLUTCH
APPLY
PASSAGE

AIR NOZZLE.
TOOL-'7000-DE .

INPUT,
SHELL

D6415·1A

Install the low-reverse' clutch spring retainer
assembly. and -retainer aS$embly in the clutch
piston. ' , .. ,', ' '

Hold the one-way clutch inner race in position and
install th~ attachJng bolts. Tighten bolts to ~5-33
N ~ r:J:l (J 8-25 ft-Ibs). " '.

Place the transmission case on the bench with the
front end facing, dow~wa'r.d.

I . • ~.... • " .,

Position', the parking gear thrust washer and the
ge@r 9n the case (Fig. 31). Do 'not re-stake th~

th~ust washer. .

Position ,the, c~~lector and tubes in place on the'
rear of the· case. Instal' th~ attaching bolts and
'tighte'n to 17-21 N·'m ~(12-16 ft-Ibs).

Install' the output shaft and governor. as an',
. assembly.

7.

6.

8.

4.

3.

5.
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17-10-14 Transmission-C6 Automatic 17-10-14

Transmission' 'Fluid ,XT-2-QDX or 'DDX E4AZ:' 'Disassembly. (See specifications 'at the end of this
19582-8 (ESP-'M2C166-H), or equivalent for fifteen Section.) Remove 't~~ t,ool. ' , : ,
min~tes befor~ installation. Install the pressure Install the seventh pump mounting bolt and tighten
plate and the snap ring. Test the operation of the to 2,,2-40 N -,m (16-30 ft-Ibs).' " , ' "
low-revers'e clutch by applying air pressure at the
clutch pressure, apply hole, in ~he case. 2'6. Install the main control vaJve body on the' case,

. , " ' making sure that the levers engage, the .. valves
16. Install the, reverse' planet ring gear thrust washer pr.operly and tighten the, attaching bolts to' 11-14

and the ring gear ,and hub assembly. Insert the N -m (9fS-125 in.-Ibs). Install 'the, primary: throttle
snap ring in the groove on the output sh~ft. valve, r.od, and the vacuum diaphragm' in the case:

17. Assemble the, front and rear thrust washers, onto Tighten the diaphragm attaching bolt to' 1.7-21 N -m
,the reverse planet assembly; r,etain with petroleum {12-16 f.~-Ibs).~' '.: ',', ','" :. "
jelly. Insert the, assembly into the ring gear and ' '~27. Instal,l a new pan gasket and'the pan. Tighten the
i~stall the snap ring.·.' . bolts 'to 10.5-17 N ~ m (8-12 ft-Ibs). ,

18. 'Set' the 'reverse-high. ~clutch assembly on the ' . 28. In~~~all the ~~nver~er assembly. ,::. ,
bench, wit~ the fron~ erid facing down. Install the' ,." 29. In,stall the tr'ansmission,"in the:'vehicle as detailed
thrust washer on' fhe, rear end of the reverse-high '" :. under Removal arid' Installat,ipn in, this" Section.. '
clutch a~sembly.·Retain the thrust washer with
petroleum jelly and insert the splinedend of Control', Valve Body : v

forward' clutch into th~ open end of the reverse- . -. . . 1

high clutch with splines engaging the direct clutch ' .: . Dlsas$embly
friction' plates. (Fig". 38).- ".." The valve body-to-scr~en gasket should not, be'

.19. Install the thrust washers and. retain them with clea~edin a de~reaser sO.lvent or a~y type of. detergent
petroleufTl jelly, on the front end of the forward solution when .dlsa.ssembh.ng the. main control. To' clean

:,planet r.ing gear and hub~ Insert the ring gear, into the gaske~, wipe It off With a lint-free, c<loth.
the forward, clutch.. " ,,' " . 1. .Rem'ove the nine screws that attach the screen to

:20. Install. the thrust., washer. on the front end "~f., the t~e lo~er valv~ body (Fig. 24) and re~6ve s'CrE3en
forward planet assembly. Retain the washer with a~~ gasket ,(F~g. ~5)~". . : " . ' ' .
petrolel)m jelly and insert the asse.mbly ~nto' the 2. Remove the five, upper-to~lower valv~' body and

',~-ring gear. ~Install' the input 'shell 'and sun 'gear ~ hold~down p~~te attaching screws. Re~ove, th~
assembly. se~en' attaching screws from the undersiqe, of the

~ . . lower' valve body (Fig. 24).
21. Install, the reverse-high clutch: assembly, forward ",'.

clutch assembly, forward planet assembly ~nd 3. Separate t~e bodle,S and rem~,!e the separator
drive input ;shell, and sun gear as an assembly into pla~e and gasket. Be. careful not to I~se the
the transmission case. '. " , ch~~k valves and springs. Remove and clean t~e,

~ , separator plate screen if necessary (Fig. 25): .
22. Insert the intermediate band into the case around , 4. " ,'" ;,~..' ,'" . '.. ..' .:. ,

the, reverse-high clutch drum. Install the struts and ;~~move the manual. valve fetalnl~g pin from the
tighten the ba'nd adjusting scre,w sufficiently to ' up~_e~ valve .body (Fig. 26)., . ,
retain ·the band: 5. :. ,Slide the manual yalve (Fig. 26)' out of ·the valve

23. Place a',selectiv:e thickness bronze thrust washer : body. ..' -~ .
on the rear sroulder of the stator, ,support and 6.· Cov~r th~ downshift valye b~re with a fir'!ger, then
retain it with petroleum jelly. If the end play was not . .wprklng.from the und~rslde of the body rem.~ve th~
within specification when checked pri0r to downsh~ft valve re~alner. Re~o\(e: th~ spnflg and,
disassembly, .replace the washer with one of downs~lft valve (Fig. 26).' -, .' .
,prope~ thick~e~s~ Refer to spe~ificati9ns ~t the end, 7. Apply hand pressure on' the pressure' boost valve
of. this Section for selective thrust washer sleev~ end and remqve the sleeve r~tqining clip
t~lckl1esses'. from the under s~de of the body. Slowly release .

., Using two 5/16-inch bolts three inches long, make hand pressure' and remove the' sleeve· .and th,e
two alignment studs. Cut the heads from the bolts . pre~sure boost valye. 'Remove the. two spn~gs, the
and grind. a taper on the cut end. Temporarily spnng and the main reg~lator valve from the bore..

, iflstall.the two"studs opposite ~ach. other in the 8. Apply pressure'on the throttle boost valve retaining
~, mounting holes 'of the case. ,SlIde~ a new gasket plate and remove the two attaching screws. Slowly

onto ,the: studs'~· Po'sition pump on case" being rel~ase the pressure and -rer,nove' plate, throttle
,.careful not to damage the large seal-on the outside .pressure boost valve and spring, and the manual
. diameter of the ,'pump housing~ (removing the low 2-1 scheduling valve and spring from the'body ,
aligning, studs).. . " (Fig.. 26). . ',~ ''''.

Install six of the seven m'ounting bolts' and tighten 9.. Apply pressure ,on the, remaining valv~~etaining·.
to 22-40" N·m' (16..30 ft..lbs). '. :, . plate and remove tt:le eight attaching:screws.

24... Adjust· the intermediate b~nd' ~s det~i1ed under 1,0, H,?ld. the valve body so th.at the plat~ is f~cing
Adjustments and install the input shaft with the upward. Slo~ly release th~ pressure",and 1 remove
long spli~ed' ~nd ,inserted into the' forw~rd.clutch the plate, . "
assembly., . " . . 11. Remove the spring and the intermediate" ;servo

25: 'Install, Tool 420,1 -:C or equivalent ·at~· the seventh mo~ulator v~lve, (Fig..··26) from the val",~ bo?y;
pump - mounting- bolt (Fig~ 18)' and check the .1'2. Remove-the intermediate-servo accumulator ,valve
transmission end pl~y as ,in '~teps'-4, s., and· 6 of and sprirlgs. '.' ., .'
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17·10·15 Tr~nsmission~C~Automatic 17·10·15

Oil SCREEN
10-24 X 5/8 INCH LOWER VALVE BODY·

c ;:" .. "~'

I, ',,'

10-24 X 1~5/8'INCH UPPER VAt.VE ~ODY .' .

OIL SCREEN TO LOWER VALVE
'·BODY ATTACHING SCREW~

UPPER TO LOWER VALVE BODY AND .
HOLD DOWN PLATE ATTACHING

SCREWS

LOWER VALVE BODY TO UPPER
VALVE BODY ATTACHING' SCREWS'

C6164-2A

FIG. 24 cont~o~. Valve Body' and ,~creen. Attach~ng, scr~ws

.o ...... ;

UPPER
VALVE
BOD.Y·

PLATE

.~.

SEPARATOR
GASKET PLATE
70100 7A008

LOWER VALVE
BODY'

.\
SCREEN. .
7A098, .

. DS041':2A

FIG. 25" Upper and Lower Valve Bodies Disassembled

13. Remove the 2-3 back-out valve and spring. . "

14. Remove the' 2-3 shift valve, spring and'the throttle
modulator valve and spring. " ,. :' 1 • ,

" • I -; f

15. Remove the '-1.-2 shift valve, DR-2 shift valve and
the spring from the va~ve' body. '

.16. Remove the line pressure coa~ting regulator valve:
(Fig. ,26) from the bo~y:·

17. Remove the cutback control valve to complete the
disassembly "of the' control yalve. ,," . .'

Assembl,Y .

1~,·· ,Place the downshift valve and"spring' in the'valve
boOy. Compress the-spring and'install the retain~r,

from the undersiqe of the body (Fig.. 27). .

,.C , t.

2. Place the valve body on a clean surface. with the
passage side facing up. Place the converter, relief
valve,spring in its bore (Fig. -27).'Coat the converter
pressure relief valve· with petroleum jelly and place
it on JoP of the spring. ,Place- the '2-3.,shift, valve'
check ball in its cavi~y~ Place the throttle pressure
.relief va~ve spring in its bore (Fig~ 27).. poat the'
throttle pressure relief -valve. check, ball' with
'petroleum jelly and place it on top of the spring.

."' • t Place the reverse clutch: check ball in'its: cavity.
't'

3. :.. Install the 'separator 'screen in the'separator plate if
it was previously removed. Be. sure the', screen

, tab~. are flush with the separ.a~orplate, s.urface~
,'" Caref.ully position the -s~paratQr plate ,and new

gask~t on. t~~, lower vaJve:bQdy. ,Place' the two
.;ro.
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17-10-16 Ttansmission-C6,:Automatic 17-10-1'6

BOOSTER V.At.VE
SLEEVE-70002

MANUAL·NALVE
7340 .

THROTILE
PRESSURE

BOOST SPRING '" , '
7A331,

THROTILE
. P'RESSURE '

BOOST VALVE
7A327'

. ( . THROTILE
BOOST
PLATE

-d) 70094

"PRESSURE REGULATOR
SPRING-7A270

. INTER. S'ERVO MOD.
VALVE SPRING
'70434

INTER. SERVO MOD.
VALVE-70436 .

. ,.. I
, I

"/'., RETAINER '.
7E335

INTERMEDIATE SERVO
ACCUM. VALVE

70370

THROTILE
DOWNSHIFT

. VALVE
. 7B424 . .

~MANUAL'VALVEn -. RETAINING' PIN

. \ , .388932'

THROTILE PRESSURE THROTILE PRESSURE
RELIEF BALL"

114" 0IA.-353078 RELIEF SPRING
70017

SMALL INTER. SERVO
ACCUM, SPRING

·70435

MAIN
REGULATOR

VALVE
7C388

, .;,

" ,~ '"
, .,

2-3' SHIFT SPRING
'7A320' . ,.'

.7.3L DIESEL ENGI'NE
.' .0NlY

, UPPER VALVE
BODY-7A092

CONVERTER PRESSURE 1]'t: ~
RELIEF SPRING III '

I 70017 i~ ,

CONVERTER PRESSURE ~!,~
. RELIEF VALVE -:- .J\ '

7E217 '. ~

2-3 SHIFT V~LVE' 'REVERSE CLUTCH
CHECK BALL CHECK BALL

~ 353708 353078

CUTBACK CONTROL
VALVE:.7A318

SHIFT VALVE
PLATE
70058",.

,FIG•. 26 Upper Valve .Body Disass~~bled.

I:.. '
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17-10-17 Transmission-C6Au'tomatic' 17-10-17

FIG. 27 Downshift Valve and Spring, Converter', .. "-
Pressure :·Relief Valve,. Throttle Pressure Relief

, Valve Check Ball, and 2·3 Shift Check Valve ~'
Locations I ':."

hold-down'pl~tesqr:'l.the separator plate and install
the attaching screws fing.~r tight.. " .:'-

4. Pla.ce ,t~~ ,lower body and plate assembly on the
upper val~e body.(Fig. 24) and install the attaching
screws finge'r tight. : ~",.' \

5. Install the oil' screen screws loosely, without the
screen, to properly align the 'upper and lower valve
bod~es, gasket and separator plate. . \

6. Tighten the two bolts that are. covered by· the
screen ·to 5.0.-6..2 N ~ m (44-55 ·ih.-Ibs). "

7. Remove the oil'screen attaching ,screws and place
the gasket and oil screen in, pO$ition on the' lower
vB:lve body. Re~install the screen attaching ~crews
(Fig. 24). -'.,'.' :

.8. Tig.hten all the valvE3, body-' and screen attaching
scre~s to 5.0-6.2 N· m (44-55 in.-Ibs). ,

9. PlaCe the cutback control valve (Fig~·. 26)' and the
line·pr~.ssLJre coasting regulator valv~ io' ·the valve
body. . .

10. Place the one spring, DR-2 shift valve and the 1-2'
shift valve in the body. 1" " .

11'. Place the throttl~ modulator vaJveand spring and
the 2-3 shift valve (and spring on" 7.3L- Diesel) in
the valve body.- .

12. ,PIJlce the spring and the 2-3 backout valve in the
.valve body. . ' . , " . _. ' _,

13. Place the two springs and the intermediate 'servo
accumulator valve in the .valve body.

14. Place the intermediate servo modulator valve and
spring in the ,body. .

CONVERTER
PRESSURE

RELIEF
VALVE

PRESSURE
BOOST
VALVE
SLEEVE

2-3 SHIFT .'
CHECk VALVE . ~:

THROTTLE PRESSURE
RELIEF BALL 1/4 INCH

DIA. AND SPRING

DOWNSHAFT DOWNSHIFT
VALVE·7B424 VALVE

,AND SPRING RETAI,NER,
7A289

NEW
- CASTING ,~

, .. ~71~.1A .

15. 'Carefuliy place the valve re'tahiing' plate on ttie'
body and secure it with the eight attaching screws."

, . Tighten the two hex washer head screws to 2.5-5.0;
N· m ',(20-45 in..lbs)~ Tighten the remaining six.
scr~ws .to 2.5-4.5 N· m (20-40 in-Ibs). :

16. PI~cf3 th:e throttle press~~~" b6bst valve and spring,
rn the. valve body~ . '.Place the, manual low 2-1:
scheduling valve and spring in the valve body and~

~,-~install the r~t~iAing plate. Tighten the· attaching
~- ·scr.ews to 2:5-5.0 N ·,m (20-45 in.-Ibs).,., ;, .

17-;· Place"the spring se~t on the stem' 0.1 'the main
','" regulator. valve so that the retainer flange is next to"

, the valye shoulder. Place the main regulator valve,
spring .$eat,-·two spri~gs, pressure boost valve. and.

. sleeve 'in' thebore~ Apply haod pressure on the end:
i of the'pressure .. boost- valve sleeve and install the:

spring clip retainer .in 'the· groove on the under side,
'i. ot:the body so that the clip is' insert~d into 'the end:

-- groove.' in the sle·~.ve. Be' sure that the' pressure~
.'-QOOSt valve sleeve is free in its bore. ~

1.8., 'Pla6-e' .the. ,·manuai· ;'valve ,'in the valve body and
:. in'stall the retaining pin in the body.

. :... .
":'.

~I,nt~,~medi~te'Ser~o

, . " -(Refer "to -Fig. 10).
~ ... . p'':'' 41,

,-'Disassembly- .
.: ~~'

':.. 1. Apply air pressure'to the port in the servo cover to;.
. remove the piston anq rod.

. ", 2. Rep~ace the complete pi~ton and rod assembly if
the piston or "piston sealing lips are unserviceable
or ..dama~ed. ,'_ ." '

.' 3. ,_ ..~~Re.r;.nove ~th~ seal and gasket from .the 'cover~

Assembly

1. ~. Dip, the ~ 'new seals \n -traQsmissibh ~ -fluid.

2. .~1;'sta.1I new se~1 and gasket on the cove~.
3. Dip the pi~ton in; i'rahsmi:s'si(>rl fluid, Motorcraft.

MERC'ON@ .M.ulti-Purpo,se Automatic,'
Transmission Fluid XT-2-QDX or DDX E4AZ-'
19582~B'. (ES'P-M2C166-H), or equivalent and',
install .it. in the cover.

Governor

Disassem~l.y

1. Remove. the governor body attaching bolts and;
remov~ the governor. '

2. Remove and discard the snap ring that secures the
.governor oil collector body on the output shaft (Fig.·.,
28) and slide the governor off the front of the shaft.

3. Remove the seal rings from the oil·collector ~ody.~·

Assembly'
1. Carefully install new seal rings on the 'oil collector.,! .

body. '. . : .

2. Working from ·the front end of the. output shaft,
slide the governor oil collector body into plac~' on;

, the shaft. Install a new snap ring to secure it. Make.
,.sure that· the snap ring is seated in the groove.

3. 'Position the g~ove'rnor assembly"on' the oil collector'
, body (Fig. 28) and secure with the attaching

screws. Tighten screws to 10.5-13.5 N·m (90-120
in.-Ibs). .
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17-1'0-18

SEAL RING
SNAP RING ~ 70011
387

6
55 .

.~ •• J,

FIG. 28 Output Shaft Disassembled
, 4"

Transmission-C6 Automatic

; 1'- '

GOVERNOR
ASSEMBLY

7C063

..,:' . ~

Ie) .'

1'7-10-18

D715~-2A

OUTER DOWNSHIFT LEVER . .
OUTe:R MANUAL LEVER
ANDSHAFT "

" . DETENT SPRING

D23;iO-18

FIG. 29 Downshift and Manual Li,nkage

Downshift and Manu,al Linkage
Disassembly' <,

1~ 'Remove the nut and lockwasher that secures the
.... outer downshift : lever to' the transmission and

remove the 'lever. . " "

2. Slide the inner downshift lever assembly out from
,the inside, of th~ c~se (Fig.' 29).. Remove the seal
from the recess' in the manu'al lever shaft. .

" ". .
3. Remove ,the two polt~ retaining the neutral start

"switch', and re,move the switch', (Fig.'J 6). "
4.. Remove ;the' C..~ing.securing tht?/ parking· pawl

actuating rod to the manual lever. Remove the rod
~ from the case.' '. \.'. .... .

5. Remove' the nut securing the inner manual lever to
the shaft. Remove the inner lever from the shaft.
Slide the outer lever and shaft fro'm, the: case::

6. Remove the seal~'from the' case with Tools T59L..
, 100..8, -Slide 'Hammer and, T58L..101 ..8, Puller

Attachment, or 'equivalents. ,. ,
"

Assembly
1. Dip the' new seal in transmission fluid Mc;>torcraft

MER CON ®M u It i .. Pur p 0 seA u t 0 r:n a tic
" : .Transmission Fluid XT..2..QDX or DDX :E4AZ..

19582~8 (ESP-M2C166..H), 'or equivalen1, and
. install it in the case using TOOL-77288 -or

,. equivalent as sho~n in' ·F1ig. 30~' '.' .' . ,
2. Slide the outer' manual lever a'nd shaff ii, the

transmission case~ .
3. Position the inne~' ~Iever o~ the sh'aft; ··m,aki.rigsure

the leaf' spring' roller is positioned in the inner
'manual lever' detent.. Install> the attaching nut.,
, Tighten t~e nut to 41-54 N· m' (~O-40 ft-I~s). Install

FIG.' 30 InstalUng M~nual :Lever Seal

'the parking pawl actuating rod and ,secure it to the
. i'nner manual leve'r with; a. C-ring. - , - . ',. , .

4. Slid~ "th'e neutr:al~~tart switch'''on' the' outer I'ever
shaft and install the bolts in the.~case.

. ,

5.' :With the transmission manual lev'er in neutral,
rotate the switch aild install the g~uge pin (No. 43
drill) into the gauge pin. hole aligning all thre~ holes
(Fig. 6). Tigh.t~.n. the bolts~ to.. 6.5-8.Q N· m' (55-75 .
in..lbS).··· . .' '.. : " " ." ~

6. Install a n~w dow'nshift lever seal in the recess of
the outer lever shaft.. Slide the'downshift lever 'and

, , s~aft into position. ". .

7. Plac~ the outer 'd~wnshift lever on ~the" shaft :and
secure it with a Iqckwasher and nut. Tighten nut to

..1 7-21 N· m (1 2-1 E? ft-Ibs).

Pa'rking" Pawl Linkage·

Disassembly

1.. .~··Rem6ve, the b~lts securing tD~ p'~rki'ng p~w'l 'guide
-. : ,:: plate to the' case, ~ (Fig~ 31),. R.~,r.nov~ ,the plate.

2. Remove the spring, parking. pawl and shaft from
th~ case. .

3. . Working from the pan mounting surface, drill"a 1/8
inch .diameter. hol.e· through the, cen~~r of the
'cupped ,plug. Pull ·the. plug from ·.the case with,: a

1 wire hook. .

4. Unhook the end of. the spring from the park plate
'.' I 'slot to relieve the. tension.
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17·10·19 Tr'ansmission-C6 Automatic 17·10·19

.D1783·1C

.,
SERVO APPL Y LEVER

101:6mm.'.52,.4mm (4-6 INC,HES)

INSTALLING TOOL MAKE FROM
12.7mm (~",NCH) 01 A. DRILL ROO

INSTALL CUP PLUG FLUSH WITH
SHOULD.ER OF COUNT-E.RBORE'·"

12,7 mm I
.. (v, INCH DIA.~~.• ~

. 13/32" DIA..f ],~
10.32mm ' ' "

<12/52 INCH)

FIG., 33 I Servo APf)ly, Le~er Install,atio" '.

3. 'InstaILthe."parking pawl ·sh.aff,'in" the case...Slip the,
parking pawl~ and,': ~p~ing' i~to plac~.'o,n the~ shaft

4. Position the guide pl~te on the case~ making slJ"re
that the actuating ,rod is s~ated in the slot of 'the
plate. Secure the' plate with' two bolts and,
lockwashers. Tighten bolts to 17-21 N· ni (12':'16 .
ft-Ibs)... ,

Servo Apply Lever

Disassembly .,

1. Working from inside of the 'transmission· ~case,'
. carefully drive ,on 'th~ servo apply lever shaft to

.,: rE3niove. ,the cup' plug. Thes~aft (Fig. '33) ~can be
withd~awn from the case by hand~ , ' , '

Assemb,ly .. '~ I , ~,:

1. Hqld the servo 'apply lever in' 'po'~iti~n an~~.lnstall
the "new shaft. " .

.2:, " USii1g' the fabri~ated t901 shown"in~ Fig. 3~, drive th~
cup plug into position in the. c~se. Be sureth~ plug
is flush with, the shoulder o'f the counterbore. The

- cup plug 'may' be' c-oatedwith TtJreadlock and
Sealer,. 'EOAZ-19554-AA (ESE-M4G204-A) or
equi\(al~nt, before installa~ior'1. '

F~OQ~ Pump,
";The front seal ~an be replaced after. the pump has"

'been installed on the t~ansr:nission using T50T-1 OO-A'
and, TOOL-1175-AC or ,equivalent fOf"removal, and
T87L-77.83,7-AH or :equivalent for installation (Figs.' 34 :
and 35). : " ,,'~" ' ,

Disa~sem.bly ,., .

1.' .'Remove the two seal rings and, the 'selective thrust
" .': ~as~er (Fig. 36). ~ ... " '

2.· ..Remove the large sql:Jsre-cu(seal from th'e oGtside '
diameter o~ the .pump housi~g.. . . ., .~

3. :' Remove' the.' five bolts that secure the' stator
I -. support. to th~ pump housing. Lift the support: from
.,~>'> the hQusing.', "". t' '."', .. '. . , '

,'4.'· Remove the drive and the driven", gear' 'from the
, ho~sing. '

D1~·1D·

SPRING

- '

PARK'
PLATE

PARK PLATE
SHAFT

, THRUST"

. YV~?HER

PARKING · ~

GEAR\.

SHAFT

1/4 - 20 x ,-,i4 INCH BOLT
OR #8 - ,32 x 1-1/4 INCH BOLT

. . ... ~

5. Thread a 1/4-20 inch or 8-32 x 1-1/4 inch screw
(Fig. 32)' fnto t6e' park plate, sh~rt. Pull 'the shaft

'from the case with the screw..Remove the' spring
and I ,park. plate.

FIG. 31 Parking Pawl Mechanism

Ass~mbly,

1., Position the spring. and .park plate 'i~ 'the case and
install th-e shaft: Place the end of the spriflg into
the slot of, the park plate. .

FIG. 32 Removing Park ,Plate

,2. Install a new cupped plug to ret~in the shaft~, .
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17-10-20 Transmission-C6 Automatic 17-10-2Q

SEAL REMOVER
TOOL-1175·AC

D7158·1A

FIG. 34 Removing Front Pump Seal

FIG.. 35 Installing Front~Punip Seal :,
. ):'

5. If the pump housing bushing is worn or damaged,
replace it~sing the handle and Tool T66L-7003-C2

.. " or e,ql;Jivalent ~ho,wp in .Fi~. '37..,. . ,

" Place the new bushing in position,making sure
the half moon slot in the b~shing is on toP. and in
lin'e with the' oiL lube hole near the seal bore. Press
the bushing ,iii 1.52-2.03mm'· (0.06o~0.68Q inch)
below the front face of the bushing bore. Use Tool

. T66L-7003-C2 or equivalenfand·.handle to seat the
bushi~g prop~rly. After assembly~ the half moon
slot must be in past the lube hole to provide ,proper
lubrication. '

Asseml?ly.

1.' Install the drive and driven gears in the pump
housing..Each gear has either an identification
.mark or chamfered teeth on one face., The
identification mark or the chamfered surface

.on,.each gear must be "in~talled toward 'the front
of the pump hous~ng.'

2. Position the stator support in the' pump 'housing
and install the five attaching bolts. Tighten bolts to
17-21 N· m (1 2-16 ft-Ibs).

3.' Carefully install two ~new seal 'rings on the stator
support. Make sure that the ends of the ri,ngs are
engaged t9 'ock them in '. place.' Install' a new
square-cut seal on the outside diameter of the
pump ~6using. '

4. Install the selective thrust washe~. M~ke sure that
the correct thickness selective, washer is being'
used to obtain the· specified end play. Refer to
Specifications at end of this 'Sectio~. ,,','

5. Place the pump on the converter, making sure that'
the drive gear engages the converter hub. Rotate
the p~mp to make sure that the gears ro~at,e fr'eely.

Rev~rse-Hi$lh Clutch.

Disassembly
. -

1. . Separate the drive train as shown in ,Fig,. 3e~

Remove the pressure plate snap ring as shown' in
Fig. 39. ,.

2. Remove the pre.ssure plate and the drive and.
driven (internal and. external spline) clutch plates'
(Fig.. 40). ,

3. Install Clut~h Spring Compressor, Tool T65L
77515-A (Fig. 41) on the reverse-high clutch drum.'
Make sure that the legs clear the snap ring enough
to remov~it. Remove the snap ring and remove'
the tool:'

4. Remove the spring retainer and the pisto~ return.
springs. .

5. Apply air pressure to the piston apply' hole in the
clutC?h h~b using TOOL-70,OO-DE or equivalent ,(Fig.,
42) and' remove the piston. . ,

6. Remove the piston .outer s.eal from,the piston and
the inner seal from the clutch drum (Fig. 40). .

7. Remove· the front ,and rear bushings 'from the
clutch drum if they are worn or damagea. To
r.emove the front ·bushing, use a cape chisel and
,cUt. along ,the bushing' seam until the chisel breaks .
,through the bushing, w~11. Pry the loose ends of the
bushing up with an awl and·remove the bushing. To
r~move ·the rear bushing, use Tool· T69L-.7D044-B
or equivalent, show."' in Fig. 43,. ~hd .press the

.b~shing 'from the drum.' :

Assembly
1.' If the"clutch drum bU~hings were removed, 'position

the drum in·a press and ,press new. bushings into'
the drum with the Tool T69L-7D044-B or
equivalent, shown ,in Figs. 43 and '44. '

2. Dip the new seals in tr~nsmissioh fluiq and install
one on the drum af1d one .on the piston.

3. Install the piston iri ~ the clutcD drufn.: '

4. Position the 'pi~ton return springs.- in .. the piston
sockets (Fig. 45). ,Place the spripg. reta,iner on the

. springs. '

5.. Install. Clutch Spring Compressor, Tool T65L
77515-A (Fig. 41) and compress the ~prings. Make

. certain that the spring retainer is center~dwhile

. ·compressingthe springs. Install the ,snap ring.
. Before releasing the pressure 'on the ,tool,
,make certain that, t~e snap ring is, positioned

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



1.7·10·21

. FRONT PUMP
SEAL·7A248

FIG. 36 Front Pump Disassembled

Trarismission-C6 Automatic

PUMP ASSEMBLY'
7Al03 -

':-

.. 't', ,

, 'STATOR" .
,SUPPORT ..

7Al08,

17-10-21

..... (

SELECTIVE THRUST
WAS.HER-70014

SEAL RINGS
'70429

D7160-2A,

. ~.

FIG. 37' ~e~l~cing Front -. Pump Housing Bushing- '.
.'1 .....

inside of the; ,four snap ring guides' on the
spring ret~i~er..

'"

'6. Clutch plate usag'e varies with each model, refer to
. the specifications at end of th,is Section for the
ri~mber of plates required. Dip the clutch plates in
clean .. ·.transmission fILiid.·~ Install the clutch plates
alternately $tarting with a steel drive (internal)-plate
(Fig., 40). When new comppsition clutch plates ar~

used, soak the' plates' in automatic transmission
fluid, - Motorcraft MERCON® Multi-Purpose
Automatic Transmission Fluid' ·XT-2-QDX or, DDX

· E4AZ- t958?-B (ESP-M2C166-H) or- equivalent, for,
1'5 min~tes before they' ar~ a~sem.bled. '-

7. After all clutch plates~ h~ve been instalied,position
the pressure ,plate in the clutch drum. Install the
pressure plate (selective) snap rin~. .

8. W,ith ,a feeler gauge, ,check the clearance between
t~e pressure plate' 'and 's'nap ring' (Fig. 46).1 . '

9. Thepressur~ plate s~ould, be held downward as
the clearance is checked. The clearance should be
0.558-0.914mm ,(Q.022-0.036 inch). If 'the "
clearance ·is 'not 0 within specifications, selective~

thickness snap rings are availaQle in t~e following,
thicknesses:',1.42-1.52mm (0.056-0.060 inch),
1.65-1.75mm (0.065-0.969 inch), 1.87-1.98m'mo
(0.014-0.078 inch),: 2.10-2.20rnm ,(0.083-0.087
inch),' ~.33-2.43mm (0.092-0.096' inch)~ 2.79-'
2.89mm (0.110-0.114 inch) and, 3.25-3.35mm
.(0.128-0.132 inch). Install the correct size snap ring
and '.r~-ch,eck the clearance. '

Forward ~Iutch

Disassembly ,

1. ,',Remove the clutch' pressure, plate snap ring (F'ig:
47). ... d

2. Remove the rear pressure plate, ,the 0 drive and
driven plates, wave plate, and the forward pressure
plate fr0!11 the: cl.utch .hub .(Fig~ '48)'.

3. Remove the sl1ap' ring (Fig~ 49) that' sa.cures the,
disc spring in the-clutc~ cylinder. Remove the disc
spring and steel ring using Tool T65L;.77515,-A.

4. Apply 0 air pressure fo; the clutchcylinqer-' using
. TOQL-7000~DE or equivalent (Fig. 50) to re,move,
th~ piston. '. t ':' ..,'. '

5'".. ~'Remove:the'seal fro'mo',the piston and the seal from
, ;the ~Iutch ,hub' (Fig~ 48). -, '. "

Assemb,ly'

1. Dip,twQ new seals in transmissio,ri 'fluid, Motorcraft
f\I1ERCON® Multi-Purpose Automatic'
Tran'smission Fluid XT-2-QDX or ,DDX E4AZ

, , 19~8~-e' (ESP-M2C166-H) or equivalent. Inst?1I the
srt:l~lIer seal on the. clutch h.ub. and the lip seal on
the ~'~4tch .piston., " '0 _.

2~ Instalt the clutch' piston and 'lip seal with Lip Seal
Protect~r, T77L-77548~A" (Fig. 5,1). .:"
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D3138-2C

22.NUMBER 8 THRUST WASHER 32. LOW-REVERSE PISTON~7D402'

23.REVERSE RING GEAR AND HUB 33.INNER SEAL
RETAINING RING' 34. OUTER SEAL

24.REVERSE RING GEAR-7A153 35.CA$E-7005
AND HUB-7D164 ;..

25.NUMBER 9 THRUST WASH~R. 36. NUMBER 10 THRUST WASHER

26.LOW-REVERSE CLUTCH HUB 37. PARKING GEAR-7A223
7B067' . 38. GO\LERNO'R DISTRIBUTOR

27.0NE-WAY ClUTCH-7A089 SLEEVE-7C232

28.0NE-WAY Cl.UTC'H'INNER RACE 39.SNAP RING
70171 40. GOVERNOR COLlECTOR-7D220

29.SNAp:RING 41 ..GOV~RNqR-7C063

30.LOW~REVERSE CLUTCH PLATES 42.0UTPUT,'SHAFT-7060

31. LOW-REVERSE PISTON RETURN
SPRING AND RETAINER-7D406

12,NUMBER 3 THRUST WASHER
'NEEDLE BEARING

13. NUMBER ~ THRUST WA.SHER

14. FORWARD PLANET. RING AND
HUB ASSEMBlY-70392'-

15. NUMBER 5 THRUST WASHER

16. FORWARD PLANET·ASSEMBLY
7A298

17.,INPUT SHEll~7D064'AND SUN
GEAR ASSEMBLY-7D063

;', ',18. N'UMBER 6' THRUST WASHER
NEEDLE BEARING

19. SNAP RING

20~ Nl:JM~~R.7 THRUST .WASHER

21. REVERSE PLANET ASSEMBLY
7D006

1. FRONT PUMP SEAL RING-7D441

2. FRONT PUMP-7Al03

3. GASKET-7A136

4. SEAL RINGS

5.~ NUMBER 1 THRUST WASHER '
(SELECTIVE) .

6. STRUT INTERMEDIATE BRAKE
BAND-7D029 .

7. INTERMEDIATE BRAKE BAND
ASSEMBLY-7D029

8. STRUT INTERMEDIATE BRAKE
BAND ANCHOR-7D430 .

9. REVERSE-HIGH CLUTCH ASSEMBLY

10. NUMBER 2 THRUST WASHER

lOA. FORWARD CLUTCH SEAL RINGS
11. FOR~ARD CLUTCH ASSEMBLY

FIG. ~38 Drive Train Disasseml?l~d~Typical
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17-10-23 Transmission-C6' Automatic '17-10-23

SNAP RING

FIG~ 39 Removi~g o'r "Installing Revers~-High CIIJ'tch
Pressure PI~te Snap. Ring . -"-

"

3. " Position the i'nstallation'tool into the forward clutch
cylinder, so that the bore of the tool is align.ed with
the piston bore in the cylinder. Press the piston into

. the cylinder until it bottoms in the bore. Remove
the in'stallation' tool.

4. Make, sUre-that the steel pressure ring is in the
groove on the piston. Position the disc spring in
the cylinder with the dished face downward.
Install the spring as shown in Fig. 49, so that. the
pressure ring and spring are in contact. Secure tt:l,e
disc with the retaining, snap ring. ,

5. Install the forward pre,ssure plate with'the flat si(je
up and. the beveled side downward. Dip the clutch
plates in 'clean transmission' fluid (Specification
Motorcraft MERCON® MLilti-Purpose Automatic
Transmission Fluid XT-2-QDX or DDX E4AZ
19582-8 (ESP-M2C166-H) or equivalent). Next,
install the wave plate, then a steel plate and a'
com'position driven plate. Install the remaining
plates. in t~is sequence (Fig. 48)., ',.'

Refer to the Specification at end of this $ection ,
for the number,of pla~es required. The last plate

installed will be'the rear pressure p'late. Install the
snap ring and make.certain that it seats fully in th~

,grooy~., ., , ',' ~

6. With ~"feeler gauge, check.the clearance between
the snap ring' and the, pressL,Jre plate (Fig. 52).
powr:'ward pressure. on ,th~, plate sh~uld be
maintained when making this check. _Clearance

. should be 0.533-1 ~168mm (0.02.1-0.046 inch).

7. If the' clearance is not within specifications,
selective snap rings are available in the following
thicknesses: 1.42-1.52mm (0.056-0.060' inch),
1.65-1.75mm (0.065-0.069 inch)', 1.87-1.98mm
(0.074-0.078 inch), 2.1 0~2.20mm (0.083-0.087
inch), 2.33-2.43mm (0.092-,O..0~6 ',' inch), 2.79
2.89mm (0.110-0.114 inch) and 3.25..3.35mm'
(0.128-0'.132 inc~). Insert the correct size snap ring
and recheck, the clearance.

Input Sh,ell and' Sun, Gear '

Disassembly

1. Remove the rear snap ring from the sun gear as
',shown in Fig. 53.

2. 'Remove the thrust washer wear plate f[om the .
input shell and sun- gear (Fig. 54).

3. Working from inside the input shell remove the sun
gear. Remove the snap ring from the gear.

Assembly

1.' Install the ':forward' snap ring on the forward end
,(shcirt end) of the sun gear (Fig. 54)'..Working from
,inside the input shell" slide the sun gear and sn~p
ring into place' making sure that the longer end is at
the rear (Fig. ,54).".., ' ',.:

2.' . Place the thrust washer wear piate on the sun gear
and install the rear ~nap ring.

Outpu~ Shaft Hub and Ring Gear

Di~assenibly

'1. Remove t,he hub, snap ring (Fig. 55)' from the, ring
gear.

2. Lift the hub fro~ the ring gear:

D6451·~

SELECTIVE
SNAP RING

PRESSURE PLATE .,
78066

EXTERNAL SPLINE
PLATE-78442

SNAP RING
377136-5

. .... -

INTERNAL SPLINE
PLATE-78164

SPRING RETAINER
7A527

, SPRING
78488 \.

PISTON-7A262'INNER 5EAL
7C099

REVERSE-HIGH
CLUTCH DRUM

70044

FIG. ~O, Reverse-High Clutch Disassembled
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17·10·24 Transmission-C6 Automatic 17·10·24

D7166·18

PRESS
RAM

',' - ....

INSTAL~TION D7165-18

0,

REMOVAL

" '

CLUTCH HOUSING
BUSHING TOOL

T69L-7D044-B

FIG. 44 Installing Reverse-High Clutch Front Bushing

FIG. 43, Replacing Reverse-High Clutch Re~r Bushing

,Assembly
1. Install'a snap ring.in the forward snap ring groove

of the low-reverse clutch hub.
2. Place the low-reverse clutch hub on the bench with

the forward ,end down (Fig. 57).'
3.' Install the one-way clutch spring. assembly on top

of the snap ring.
4. Install a roller into each of the spring assembly

compartment~ (Fig. 56).

5. Install the bushing on top of the spring assembly.
6. Install the remaining snap ring~ at the rear of the

low-reverse clutch hub. to secure the assembly
(Fig. 56).' ,

Lo~:R~verse Clutch Piston
Disassembly
1. Remove the inner and the outer seal from the low

reverse clutch pis~on (Fig., 38).

AIR NozzLE
, ASSEMBLY
TOOL-7000'-DE

RETURN
SPRING

CLUTCH SPRING
COMPRESSOR
T65L-77515-A

D7163-1A

~ ~_ SPRING
RETAINER -

'. '.~ CLUTCH SPRING
REVERSE HI~.ti . COMPRESSOR
CLUTCH DRUM' , T65L-77515-A

FIG. 41 Removing or Installing Reverse-High Clutch
Piston Snap Ring ,

FIG. 42 ,Removing Reverse-High Clutch Piston

Assembly
1. 'Position the hub in the ring gear.
2. Secure the hub' with the snap ring. Make certain

that the snap ring is fully engaged with the groove.

One-Way Clutch

Disassembly
. 1. Rem'ove' the snap ring and bushing irom the rear of

the low-reverse clutch hub (Fig. ~,6).

2. Remove the rollers from the spring assembly and
lift' the spring assembly from the hub.

3.' Remove the remaining snap ring from the' hub.
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17-10-25 Transmission~C6 Aut~niatic

'FIG. 45 Reverse-High Clutch·'..Piston Return Spring
, Locations' .

.... -;

. ,".... ~.

"~I

Transmission Fluid XT-2-QDX' or DDX- E4AZ
19582-8 (ESP-~,2C166~H) or· equivalent.

2. Install the seals ·on the piston..
I •• '. • "

·FIG. 47· Remo~ing Forward Clutch Pressure Plate
~nap :Ring", .

. D2354·1C10 SPRING DESIGN

SPRINGS MUST BE INSTALLED .
IN PqCKETS MARKED X ONLY

Assembly'
1. Dip the. two new seals in clean transmission fluid,

Motorcraft ~M~RCON®, Multi-purpose. Autqmatic

FIG. 46 Checking Reverse-High Clutch Snap Ring
Clearance

".t,.'

..

t'

" . ~ '. '

r.

J.t. "!-'
: ..

,. .... :-'."f .. '.

~ ,

" • I ~ ..... •

'..
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17-10·26 Transmission-C6,. Automatic 17·10·26

FORWARD CLUTCH
CYLINDER-7A360

FI~. 48 Forward' Clutch .Dis'assembled

UI~C ~tJHINl:i

. 78070

\

WAVE
PLATE

REAR PRESSURE
PLATE·78066 -

1

SELECTIVE
SNAP RING

D7169-2A

: ClUTCH SPRING
COMPRESSOR .
T95L-77515-A

DISC
SPRING

.. • ....., 4"

AIR NOZZLE
ASSEMBL'i:.·

TOOL-7000~DE

,. .
FIG. 50 Removing' Forward Clutch Piston

D7170-1A

.r

FIG.- 49 Removing or Installing Disc Spring
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17·10·27 Transmission-C6 Automatic 17·10·27

LIP SEAL
PROTECTOR

T77L-77548-A

D7171-1A

FIG. 51 Installing Forward Clutch Piston and Lip Seal

, REAR
SNAP
RING

FIG. 53 Remo~ing Sun ~~ar ~Sr-ap. Ring.

D7173-1A

CHECK BETWEEN
. SNAP RING AND . - .

PRES'SURE PLATE

..FORWARD

SNAP RING SUN GEAR

600.~63

LONG' . -I ..1
END'~'

.D7174-1A

FIG. 54.lnput Shell and S~n-"Gear; Disass~mbled

D7172-1A - ..

FIG. 52 Checking Forwa'rd Clutch Clearance
.... :
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~17·10·28 Transmission--C6 Automatic 17·10·28 .

GEAR,
7A153

HUB AND
FLANGE
7D164

FI~~ '55 O~tput Shaft Hub and Ring Gear

D7175-1A

FIG. 57 One-Way Clu:tch InstalleCl

D7,177-1A

ROLL~

. . ~mfldtfm,l1fIrt
.'~'l

SPRING ASSEMBLY

SNAP RING
377135

07176-1A

" . . .
FIG. 56' One-Wa.y Clutch Disassembled
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.17-10-29

..SPECIFICATIONS '

Transmlssion~C6 AutQm.atic· 17-10-29 .

C6 - TR~NSMISSION R~FI~ 'CAPACrrv .' .

~ Vehicle :..

F-1Sd~ F-35Q (4 x 2), '.
E-l50 - E-350

u.s. Quarts

. . '11-3/4

capacity
Imperial Quarts.

9.4
Liters
11-.2 '

F-l50 - F-350 (4 x 4), '. :. . ,. 13-1/2:
~~ . "

'10.8

. Use fluid Motorcraft MERC~~. M~lti-Purpose AU,tomatic Transm~ssion Fluid XT..2-QOX or DDX(E8P-M2C1SS-H) or.equivalen;t.

SELEcnVE tHRusT WASHERS (FRONT PUMP SUPPORT) , '~
\- ; .,.,
~ ,

Identification Color'
Blue, .

Natural (White) ". l'
Red ~ .

TRANSMISSION CLUTCH PLATE USAGE .

, .~ .~ .. -

: ;:.<

MM
1.42-1.52
1.85-1.95 .
2.23-2.33

'Thickness

",J Inch

0.056-0.060
0.073-0.0n
0.088-0.092

~ "Clearance

Transmission Clutch 4.9L S.OL S.8l,. .~ 7.3l. .7.SL MM Inch

Forward Clutch
,.. ,.

Steel 3(!) .4(j) '4(D 4<D. 4(!) \

Friction 3 4 4 4' 4 0.533-1.168 0.021-0.046

High Clutch 1
"

Steel 3(1) 3eD' ' 4eD " '4(D 4(j) ". 0.022-0.0360.558-0.9'14
Friction ~ 3 4 ' . 4 4

Reverse Clutch ' . ,
~

Steel 4@ 4@ 5@ 5@ 6@
Friction 4 4 5 5 6 " -.,

<DPlus a waved plate (7E457) next to inner pressure plate.
@Plusa waved plate next to the piston.

CLUTCH SNAP RINGS

., ~'-

Thickness
~

.,

Part Number MM. Inch \ Forward High'

377434 1.52-1.42 0.060-0.056 X X
377126 1.75-1.62 0.069-0.064 X
377127 1.98-1.87 0.078-0.074 X X -
3nl28· 2.20-2.10 0.087-0.083 .. X
3n444 2.43..2.33 0.096-0.092 ..~ ,X X
386841 2.89-2.79 0.114-0.110 X
386842 3.35-3.25 ' 0.132-0.128 X . '

CHECKS AND ADJUSTMENTS . '

Operation ' . Specification
lransmission End Play . 0.203-1.117 m~. (0.008-0.044 inch)

(selective Thrust Washers Available)

Torque Converter End New or rebuilt 0.533 mm. (0.021 inch) max.
Play .Used 1.016 mm. (0.040 inch) max. CD
Intermediate Band Remove and discard locknut. Install new
Adjustment locknut. Adjust screw to 14 N-m (10 ft-Ibs)

torque,' then back off 1-1/2 tums. Hold screW
and tighten locknut to 54 N-m (40 ft-Ibs)

Forward Clutch PreSsure 0.533-1.168 mm. (0.021-0.046 inch)
Plate-to-Snap Ring
Clearance
VRV to lransmission 6.9 In Hg Vacuum with gauge b~ in place.:
Vacuum Diaphragm - See adjustment procedure.
6.9L Diesel

Operation ", ,

Selection Snap R~~ Thi~ne,ss

Reverse-High Clutch Pressure
Plate-to-Snap Ring Clearance

.selective Snap Ring Thickness

Specification
1.42-1.52 mm. (0.056-0.060 inch)
1.~2-1. 75 mm. (0.064-0.969 ~nch)

1.87-1.98 mm. (0.074-0.078 inch)
~.1 0.2.20 mm. (0.083-0.087 inch)
2.33..2.43 mm. (0.092-0.096 inch)
2.79-2.89 ·mm. (0.110-0.114 inch)
,3.25-3.35 mm. (0.128-Q.132 inch)

0.558-:0.914 mm. (0.022-0.036 inch)

1.42-1.52 mm. (0.056-0.060 inch)
1;62-1.75 mm. (0.064-0.06~ inch)
1.87-1.98 mm. (0.07~.078 inch)

, 2.10-2.20 mm. (0.083-0.087 inch)
2.33-2.43 mm. (0.092-0.097 inch)

<DTo check~ play, exert force on checking tool to compr~ turbine to rpver thrust washer wear.p!at~. Set indicator at zero. C.D2845-2K
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17-,19-30

'tORQUE UMITS,

Transmission-C6 Automatic 17-10~30

- , , Item . (ft-Ibs) Hem Item (ft.;lbs) ~

Converter to Flywheel
..

20-34 28~5 Converter Dr~in Plug.
. ,

: 8:-28 11-37 .

Front Pump to Transmi~ion 'Case .' 16-30 22-40 Manual Valve inner Lever'to Shaft 30-40 '41-54 .

Overrunning Clutch Race to Case 18-25 25-33 Downshift Lever to Shaft . " 12-16 ' 17-21

Oil Pan to Case .. 8-12 11-16 Filler Tube to Engine (EconolilJe-5.0l!.5.SLI7.5Lf 40-50 54:-67

Stator Support to Pump 12-16 17-21 Filler Tube to Engine (Econoline 4.9L)·
"

33-42 .' 44-56'
"

Converter Cover to Converter Housing 12-16 17-21 Filler Tube to Engine, (Eoonoline 6.9L) . : 24-35 . :.: 32-47

Guide Plate to Case 12-16 17-21 Transmi,ssion. to Engine (Diesel Only) 50-65 67~S7 ...

Intermediate SeM> Cover to Case . 14-20 19-27 Transmission to Engine (All Gasoline Engines) '. " 40-50 55-67,'

Diaphragm Assy. to Case 12-16 17-21 Rear Engine Support to Transmission ", 50-SO < So.107.

Distributor Sleeve to Case 12-16 17-21 Plug Case ~ Throttle"'Pressure
."

6-12 ~S:5-16
..

Extension Assy. to Transmission Case 25-35 34-47 5/1~" Fitting,~ Cool~r Line Connector to
.,

.~

.,

Plug - Case Front Pump or Line Pressure 6-12 8.5-16 Case - Front and· Rear (Case Fitting) lS-23. 25-32

Pressure Gauge Tap 6-12 8.5-16 5/16" Tube Nut - Cooler Line to Trans. Case ;

35-45
Fitting . , : 12-18' 17·24 .

Band Adj. Screw Locknut to Case 48-61 .,.

(In-Ib) Hem ~ ~ . '. ·(jn-Ib) , , Nem
.,'

End Plates to Body '~0-45 2.5-5 Reinforcing Right Side Plate to Lower Body,', 20-4~ 2.5-5
"

"

End Plates to Body 20-40 2.5-4.5 Converter HsQ. Cover to-Converter Hsg. (7.5h), 30-60 3.5-6.5 :

Inner Downshift Lever Stop 20-45 2.5-5 Control Assy. tp Ca$e 95-125 ' 11-14

Reinforcement Plate to Body 20-45 2.5-5 Gov. Body to Collector Body " 90-120 10..S-13:S

,Screen and Lower to Upper Valve Body 40-55 5-6.2 Detent Spring to'Case ,."' 80-120 9.5-13.?

Shift Valve Plate to 'Upper Body 20-45 2.5-5' Rear Engine Support to Frame 40-60 5~6.5

Upper to Lower B9dY 40-55 5-6.2 Neutral Sw~ch to Case 55-75 6.5-8

VRV to Fuel Injector Pump 75-90 8-10.5 ' ,

'004721·28

CLUTCH AND BAND APPUCATION CHART

Forward One Way Low Reverse Intermediate Reverse High
Clutch Clutch Clutch' Band Clutch

1st Gear - Manual Low Applied Applied

1st Gea~ - D Applied Holding

2nd Gear,~ D Appli~ Applied

~dGear-D Applied Applied

. Revne(R), . Applied, Applied

CD7744-2A
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17-1Q-3.1 Tr~~smission-C6 A~tomati~ 17-10-31

SPEC.IAL SERVICE TOOLS'

SERVICE TOOLS'

Number Description.
TSOT-100-A Impact Slide Hammer
T59l-100~B Impact Slide .Hammer _
T58l·101-B Puller Attachment
T57l-5OQ-B Bench Mounted Holding Fixture

, TOOL-117S-AC.· . Seal Remover
TOOL-4201-C Dial Indicator With Bracketry ~

TOOL-700D-00 Rubber Tip For Air Nozzle
TOOl-7000-0E.. Air 'Nozzle Assembly~ ,
TOOL-7003-C2 Front Pump Bushing Replacer - ..

T67P-7341-A Shift Linkage Insulator Tool ' ,
T84P-7341-A, Shift Linkage Grqmmet Remover (In-V~hicle) .
T84P-7341-B " Shift Linkage' Grommet Replacer (In-Vehicle)
T61 L-.7657-B Extension Housing Seal Replacer '.

T77L-7697-C Extension Housing Bushing Replacer
T77L-7~97-0 -, Extension Housing Bushing Remover
T76l-7902-C-· .

t·, ...
Converter Clutch Torquing Tool

T80l-7902-A End Play Checking.:r001.
T77L·7902·R Gonverter Clutch Holding Tool
T73P-n06O-A _ Output Shaft Retainer Pliers
TOOL-iz288 Shift Lever Seal Replacer
T71 P-77370-A _. Band. Adjustment Torque Wrench -Set - ..

- T65L-77S15-A Clutch Spring Compressor
T77L~77548·A .. Lip Seal Protector ..' ..,

T87l-77837-AH Front Pump ~eal Replacer "

T83T-7B200~AH VRV Gage Block
T69L-70044-8 Clutch Housing Bushing Tool

IR~.~_:_~_D_~_~_Q_UI_PM_E_NT-:----f.I·_Disc_.--.,;.--:rlpt=--Ion_' --'-'-'-------,1.
-' :.014-00106 : EnginelTransmission Stand·

CD4912·1B

, .

. '"'.

• I.

• ~ 1

c. '

CD3139-1G

.y
. "~.
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Transmiss'ion-Automatic Overdrive 17-20~1

SECTION 17-20 Transmission-Automatic Overdrive
..

. '.
'\

SUBJECT PAGE SUBJECT PAGE

ADJUSTMENTS. '.
. Throttle 'Valve~,(T.V) CO.ntrol Cable·, .

. Adjustment.·~ ' ,.. ' ~ ,. ':~..- ..". ~ . .. 17-20-3
TV Cable Adjustment;with ~ngii"e' Off ,io.: ••• 17"2,O~3

TV Control ·Pressure·· Check' and " .~' I, ,

Adjustment with,~ Erigine~On ,' ' .. 17-20-5
DESCRIPTION " .

Identification tag •.. '...••. ~ ' ~ .'. '. 17-20-2
"DIAGNOSIS AND TESTING ", '

Shift Trouble Diagnosis io •••• : •• ,,'~ •• ~ .: •••••• 17-20-2"
TV Control Cable System '.. ~.. 17-20-2

Throttle, Valve (TV) Cable ;System :' '.... 17-20-2
DISAS.SEMBLY AND ASSEMBLY':' .

Reverse Clutch ••-•••..•.••.........' 17-20-24
2-3 'Accumulator .. '~" '..,. ~ 17.-20-26 ,
Case Bushing . , ~ .' 17-20-33
Low-Reverse"Servo ~;.,'.' ~ 17-20-26
Overdrive, Servo ,.; •.,.; ;~ .'~:,.' ..• ~'. ~ .. 17-20-27
Pump and Intermediate Clutch

Piston . ' ~' ' , 17-20-26
Pump ~u$hing ••••'•..... '. it •••.•••• ' ••••• 17-20-33
Sun Gear and Drive'Shell it •• ·•· 17-20-26
Valve Body .., ~ 17-20-27

Sub-Assemblies': ~ ~ 17-20-'19
Forward Clutch, Ii •••••• 17-20-23
Governor, •....... :.:~ ' ' ~. 17-20-19
Intermediate One-Way Clutch ' 17-20-20
Manual and, Throttle Linkage 17-20-20

VEHI'CLE APPLIC·ATION
E-150 Through E-250, F-1 ~O Through F-250, and
Bronco Vehicles with AOD Automatic Transmission.

l '

DESCRIPTION
Fig. 1 shows the location 'of the converter, front

pump, clutches, gear train and most of the internal parts
used in' the Automatic Overdrive" Transmission...

. The Autqmatic Overdrive transmission provides fully
automatic operation ,in either the @ '(overdrive)' or D
(overdrive lockout) pO,sitions. Manual upshifting and
downshifting is available through the forward drive
positions @, D, 1.

NOTE: There is" ·no 2 (second) selector position for- an .
automatic overdrive transmission therefore second gear
starts are not' available.

@ (OVERDRIVE) -'Thi'sis the normal driving position for
an Automatic Over.drive Transmission. In this position
the transmission starts in fir.stgear 'and as the vehicle
accelerate's~ automatically upshifts to second, third and
fourth gear. The transmission' will automatically.
downshift 'as vehicle speed, decreases.

NOTE: The transmission will not shift into' or remain in
overdrive"gear when the accelerator is pushed to the
floor.' '

The Automatic ,Overdrive Transmission differs from
conventional 3 speed automatic transmissions in that

DISASSEMBLY AND ASSEMBLY (Cont'c;J)
. ,Sub-Assemblies (Cont'd) .', .;', . " :", ).

, Output Shaft ' ~ ., ~ ~,~' .. '.. ~'.'-~ 0 17-20-20
... I i Parking Pawl ~' .., ~ . ~, ..1:7-20-20
.'. Transmission . ~ ~, ...•.. ~ 7••••••• '1'7-20-15

. Assembly ' ~.~~.~ '. , ;.. 17-20-33
'Disassembly ~ ~'.' 17-20-15

REMOVAL AND INSTALLATION .;.,.
2-3 Accumulator Piston.;. ~ ..' .. ' ~;~ .. '.. 17-20-10
Extension Housing' ~ '~.;; , '. ~ .!'. . . .. 17~20-12
Extension Housil;g Bushing" . ~'.: .~:. ~... ;.' ... 17-2'0-11
Extension HO~$ing.Bu'shing and Rear .
, "Seal, ....• ".. ~ •.......... ' '.'~ 17.-20-11
,Extension H()using Seal '~ ..: .. " 1'7-20-11-
Front ,PutriP 'Seal .. ~ . ,~ ' '.. ,~'. 1:7-20-14
Gove,rnor - "..'- '.••. !" ~ .',",~ '•• 17-20-12
Inter'nal and External Shift Linkage ' ' 17-20-13
Low-Reverse Servo Assembly ._ ' 17-20-9
Main Cor:-trol Valve Body ••.• 0 •••••• :••••••• 17-20-7

'Neutral Start Switch .' '.. ~' .. I•••• ' •• 17-20-1,4
Transmission in Vehicle 17-20-14
·Transmission,.Out of Vehicle : ., 17-20-14

Over~rive Servo Assembly :.. 17-20-~

.Transmission '...••.......... ;. 17-20-5
SPECIAL SERVICE' TOOLS' 17-20-48
SPECIFICATIO~S ', •..• ~ 17-20-46
VEHICLE APPLICATION ~ 17-20-1

the planetary- gear set operates'- in 4th gear. Some
audible perception of planet~ry action can exjst a's with "
any o'her mechanical device and should be accepted
as being., commercially quiet unless ",some -abnormal
nois~ .is pres~nt. ' '.. ., ..

D '(OVERDRIVE LOC~Ol)T) -' 'In'· this positi~n the
~ransmis,sion operat~s as in @, (qVE~DRIVE) 'except
that, th.e,re is no overdrive Oo~rth)" -gear. Thi~ position
m~y be used" when driving up or down' mouflta,inous
r08:ds:to provide b~tter performance and greater engi~e
braking than -the overdrive positio'n. ·The 'transmission
may be shifted from @ to D or D to @ at any vehicle
speed. '., .'. . ',I

1 (LOW)-This position can be u.sed whe'n maximum
engine braking is d,esired. To help 'brake the vehicle on
hilly roads where D (OVERDRIVE LOCKOUT) does not
provide enough braking, shift 'the selector lever 'to 1
(LOW). At vehicle speeds above..approxiniat~ly 20 MpH
the transmission will shift to 'second gear, and re'rnaih. in

"second gea~. 'When, vehicle ,speed 'drops; below
approximately 20 'MPH the transmission will downshift
to first gear, and remain in first--gear. Upshifts- sfrom1
(LOW) can be .made by manually shifting to @
(OVERDRIVE) or D (OVERDRIVE LOCKOUT). "When 1
(LOW) .is, used, for starting, up, t,he transmission starts in
first gear and stays in.first g~~r.·'j

, " I

FORCED DOWNSHIFTS-At 'vehicle speeds from
approximately 50 MPH to 20,MPH in @, (OVERDRIVE)
or D (OVERDRIVE LOCKOUT) the transmission w'ill
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17~20-2 Transmission~Automatic Overdrive 17-20-2

'.

, FLYWHEEL'

"DAMPER
ASSEMBLY

- . . ENGINE
'; CRANKSHAFT.

TURBINE
. INPUT SHAFT

TURBINE

CONVERTER
INTERMEDIATE PLANETARY

.', 'ONE':WAY CLUT.CH ",:. " ON,E-WAY CLUTCH

RING GEAR'

DIRECT CLUTCH

REAR·
(LOW-REVERS~)BAND

FORWARD CLUTCH"

, NEUTRAL
STAAT SWITCH.,

CASE

D6459·2A

" .. 1'"'

FIG. Automatic Overdrive :Transmission

downstiift "to second gear when the 'accelerator is
pushed to the floor. At vehicle speeds above
approximately 50 MPH the t~ansmission will., not
do'{\'nshift, to second gear.'At vehicle spee.qs below
approximately 20 MPH'the transmission will downshift
,to first,gear ~hen, the ,accelerat9r, is pushed to the floor...
,At, most. v~hicle speeds in' @ .(OVERORIV.E) the
.transl11.i$sioh will dowqshift from fourth gear,to third 9E?ar
when the accelerator is p~shed for ,moderate to heavy
acceleration. ' .

.Identification Tag .' "',
The transmission identification tag is attach.ed to the

ppper rigt'lt han~ extension housing to case boh (Fig~ 2).

D'IAGNOS'IS AND- TESTING I

For diagno.sis and testing procedures not listed in.this:
Section, refer ,to Section 17-01, .Transmission,
Automatic--.:-General,· Service.

T~rottl~ .-Varv~ (T'V)",Cable System
The AOO Transmission employs a'TV (Throttle Valv~)

Control Cable System on the 5.'OL (302 CIO) Electro'nic
Fuel I~jected (EFI) .~ngine (Fig. 2).

.' The 5.0l, EFt engine is available with F-150-F-~50,
·'the E-1'50~E-250 'and Bronco.

Shift Trouble Diagnosis

TV Control Cable' System

Aefer to Fig. 3.
... ~- . . . ..

A. Symptoms: Excessively early and!or soft upshifts
with, or wit.hout s.lip-bump feel. Slip-.b~mp feel on
ligh{ throttle shift into and out of 4th ge?r (3-4 and/

. or t4-~ s.hifts). No forced downshift '(kick:-.down)
func~i~n_ at ~pp·r?prtate ~peeds. . \ :.' I " ,.'

Cause:Ty contro~ cable set too lon.g. '

Remedy: R'eset cable;'per proce·dure .. for the' TV
, control cable' system..

Cause: Cable is broken or disconnected at the
throttle bo·dy. </ .. I' , ', ..... : ~ 'j'- -.

CAUTION: Do. hot drive' vE!hicle ."if' cable is
broken 'o:r disc'o'n~~ct~d at throttl~ ·body. ,.' .. ~ . .. . :

Damage to friction elements in·transmi$sion may
.result due to'.excessive slipping since TV pressure
will- rem~in near zero. If it is necessary· tq, drive
vehicle 'before repairing' or resetting. cab I.e.,
CJis'connect cable····at the' trans'missk>n lever. TV
pressure will now be near maximum' allowing light
throttle operatien., However; shifts will be delayed
and harsh. '(,. I •
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Transmission-Automatic Overdrive 17-20-3

"00 TRANSMISSION IDENTIFICATION TAG

FIG. 2 Identification Tag

Remedy: Replac~/reconnect cable and reset per
procedure f<?r the' 'TV control- cable· syst~m.

,8.. ~ Symptoms: Shift clunk when throttle is backed off
after full or heavy throttle acceleration. Harsh

. coast.ing. downshifts out qf 4th gear (~utomatic 4-3
shifts in @ range).

Cause: TV, control cable is set too short.
.(

Remedy: Re~et cable per p'rocedure for the TV
control' c~~le system. , .
Cause: TV control cable is not·locked, locking key
is .in wp posit.ion:
Remedy: Set cable per procedure for' the TV
con~ro,1 ~aple, sy~t(3m. " , ,

_ Cause: Transmission'lever does ·notreturn, to idle
(lever to .rear 'as far as ·.possible) although, cable is
correctly set.

. Remedy: ~C.heck ·for binding due to misaligned or
damaged cable brackets or damaged cable or
return spring (in rubber boot). Check for binding at
cable connections at throttle body or transmission.
Pry off cable'trom'the TV lever ball stlJd and check·
for free movement of the' c:able. Lubricate the ball
stud with. a small amount of. Long-Lif~ ... lubrican,t

i I C1 AZ-19590-BA ,(ESA~M1C75-B) or, equivalent
" , lubricant or equ'iyalent and ·reattach the' ,cable.

C~eck for frozen m.oisture in .cable. Que to damaged
", boot. Repair or replace .as .neces$ary. Set cable

, pe( procedure fo( the JT'{ con~ro~ c~~le. system.

Calise: Cable' assembly. not correctly ;attached to
bracket at either throttle body or transmission.

Remedy: Qetermil1e, re~son for cable becoming
,detached. Replace if necessary., Set; q~ble' per
,proqedure", ~or the _TV control cable, system.

C. Symptoms: Extremely delayed and harSh upshifts,
especially at light to moderate acceleration and
h~rsh 'idle engagement. ; , .

Cause: Cable disconnected at transmission
(transmission .TV·, pressure is 'at maximum). .

AUTOMATIC TRANSMISSION
ASSEMBLY IDENTIFIG~TION .'
PKA - AOD CAR, •
PK~ - AOD TRUCK

'1 y'

INDIVIDUAL
TRANSMISSION
SERIAL NUMBER

TRANSMISSION
ASSEMBLY
PART' NUMBER'
PREFIX AND SUFFIX
(70QO BAS'E)

REVISION
NUMBER'

. BUILD DATE,·
A - JANUARY'·
B' - FEBRUARY
C -;- MARCH
o :- APRIL
E - MAY
F - JUNE
G- JULY
H - AUGUST'
J :-. SEPTEMBER

"K - OCTOBER
L - NOVEMBER
M - DECEM~ER

D6796-A

.Remedy: Determine 'cause for cable becoming
disconnected. Repair or'replace as necessary. Set
cable per procedure for the TV control' cable
system. .

. Cause: Transmission lever stays~.at WOT or part
throttle although cable is ,corr~ctly s~t. '

:'Remedy: Check for bin9ing conditions as detailed
in Part B above. Repair or replace as necessary.
Set cable per procedure for the TV control cable
system. .'

~ ADJOSTMENTS

Throttle Valve (TV) Control Cable
Adjustment

Service Adjustment Procedure
, .' Two methods of TV system adjustment are available.

a: TV cable adjustment with engine off.

b. ,TV controJ pressure check and adjustment
,_ procedure with engine on.

JO ,The Throttle Valve (TV) Control Cable System
Gonsists of a cable"attaching stud on the throttle body
throttl.~ lev~r, the TV ,Control Cable Assembly, the
External I,V Control lever on the transmission, and the
Cable ~ouflting Brackets at the ,throttle body and
transmission (Fig. 3). As the throttle body lever is moved
from idle"to wide open throttle (WOT), the TV control
'cable pulls the transmission TV control lever from idle to
WOT~' ,Return of the cable and transmission lever
towards idle is accomplished by the return spring on the
transmission end of the cable assembly. This spring and
th~ e~d ,of the c~ble, assembly is protected by a. fl~xi,ble
rubber boot. The transmission external TV control lever
actuates the -internal TV 'control mechanism 'which
regulates the TV control pressure. The travel of this
lever" is controlled by stops internal- to the transr:nission.

The 'TV control cable is set and locked to its proper
length during initial assembly by pushing in the locking
tab at the carburetor end of the cable assembly (Fig. 4).
When the tab is unlocked, the cable is released for
adjustment. The take~up spring' at thls~end of the cable
automatically tensiofls", the cable when released. With
the slack taken up and the locking -tab pushed in, the'
take-up spring 'plays no part in the operation of the
system. "

Under normal, cfrcumstances, it should not be'
necessary to alter or'readjust the initial setting of the. TV
control cable. Situations requiring" readjustment of the
TV control cable include maintenance involving th~

.removal and/or replacement ,of the throttle body',
transmission, or TV' cable assembly.

When the TV control' cable. .is properly set, the
transmission TV control lever will be at its internal idle
stop (lever 1'0 rear as far as it will' travel) when the
throttle body throttle lever is at its. idle stop.

TV Cable Adjustment with Engine Off. .
Note: At WOT, the transmission' TV control lever may

or may not be at its WOT stop. The wide open' throttle
position must not be used as a' reference 'po.int 'for
ad,justing the TV c~ntrol ,cable.

Idle Speed Affect on the TV Control Cable
The 5.0l (302 CID) EFI, Engines us~ an air By-Pass

ISC that does not affect ·throttle position. Therefore, idle
automatic setting doe~ not affect TV Cable adjustment.
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TV CONTROL
CABLE-7F042

UPPER'
...-.....--- INTAKE

MANIFOLD

TV CONTROL
CABLE-7F042,. ------.;~~""..~;;....--~

ACCELERATOR
CABLE

TV CONTROL
CABLE-7F042

TRANSMISSION
TV CONTROL LEVER

FRONT OF VEHICLE'.

"IEW,W
VIEWW

MAIN VIEW , D6290-2E

... I _.

FIG. :3 'Typical ,TV Contr~1 Cable System~5.0L (302 CID) EFI Engine Show!'
, • I • ... ~ ~ . • 4"'

,}

FIG. 4 Unlock Throttle Valve (TV) 0 Control Cable,
Locking Tab

TV Cable Adjustm~nt Procedure-Retention.
Sp~ing-"" ' ,

5.0L (302 CID) EFI

1. Set parking brake and put selector in "N" (Do' not
put 'selector in II P"). . '

2. Remove' the protective cover' over the ~cable

linkage' ~on ·the 5.0L~ (302 C'ID) er:lgines (F-150-
F-250 and Bronco vehicles only). ~

'. 3. Verify that the throttle leVer is at the idle stop. If it
isn't, check ,for binding or inteiference ~in the
throttle system. Do Not Atterr-pt to, Adjust Idle

,·Stop. .

4. Verify that the' cable routing'is:'free of shar'p bends
or pressure points and that the -cable operates
freely. 'Lubricate the· TV lever ball stud with Long
Life Lubricant C1 AZ-19590-BA (ESA~M1C75-B) or
equivalent if f}ecessary. Check for qamage to cable
or ruober boot.

5. Unlock the locking tab 'at-',the throttle body"end by
pushing, up .from bel~w, afld pryi~g up the' 'rest of
~he way to free. the _.cable (Figs. 4 and 5).

6. 'A retention spring must be installed, o~ .'the ,TV
'. contror-'I~ver; to' h'old it in the 'idle position (as far to

rear as the lever will travel) with about ten pounds
.'of fqrce. If a suitable singl~ sp'ring'i~ not availa,ble,
two va· TV return' springs may be used. Attach,
retention 'spring(s) to the transmission 'TV lever and

· hook .r~ar end of spring to the transmission case
(Fig. 6):' . -: '

7. . With ·the TV'cable locking tab unlocked ,and the
. retention, spring in place; fotate _the' trans":l.ission
'outer TV lever 10 degrees-30 degrees and 'return
sloWly.

8~ Pu~~ down on the locking '.tab until:.~lush (.~ig. '7).

9. ,Remove the reten,tion, sP'ring(s) ".from the
transmission TV lever. '
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FIG. 5 Prying Up Throttle, Valve, (TV) Control Cable
, Locking Tab, . ,

TV Control Pressure Check·~~nd "'Adjustment' with
Engine, On' " ..'

. ",: ~ N'OTE: This procedu(~ requires: the ~ use of TV
Pressure Gauge' with Hose, T86L~70002-A or

'.,. " equivalenLThe results of the a~justment

procedure depends on the ac~ur'acy of the
. , pressure gauge~· The pressure gauge should be
, chec~ed (and reGalibrated o if necessary)
, approximately f.our, tim.es a 'year." or.' wh~'n the
folloWing occurs:" ;",

a. The needle will not return' to 0 psi under no
pressure~ ',' ,

b. The needle goes past 0 ~psi (hegative side)
under no pressure.'

c. Bumping' or dropping a,pressure gauge. .,
1. Attach TV Pressure ~ Gauge, with Hos~, T86L

70002-A ,or equivalent to the TV port, on. the
transmission. On some applications it 'might be
easier to use the TV Pressure Fitting SerVice Tool
No; D80L-77001-A.

,2. Remove the, protective, cover over" the cable
linkage on ,the 5.0L (302 CJ.D.). EFI Engine.

3. Insert the tapered' end of the 'Cable TV Control,
Pressure Gauge Tool, T86L-70332::-,A ,between the
crimped ,slug on the ~nd, of the, :cable. and the
plastic cable fitting' that attaches to the ,throttle
lever (Fig~, 8):" ,Push in gauge, tool, ,for~cif1g, the
crimped slug (lway, from t~e plastic fitting.: Make
sure gauge t~ol "'is ,.,pushed in as .far as,-it will go.

4. Operate the engine' ,until normal. operating
temperature.. is,,:, reached (Approx~ '9-10 min. with
transmission in park). ,The transmission fluid
temperature should be approximately 1OO~150
degrees F. Do npt make press·ure check if
'transmission fluid is cold or too hot to .~ouch.

5. Se.t par.king ... brake and place' shift ~ seleGtor in N
" (neutral). With gauge block in place and engine

idling in. neutral, the TV press~re should' be 31 ± 5
psi (5~OL). For best, tran,smission function, set the
TV Hpressure as close as possible to the mean
pressure using the, following procedure. . '

NOTE: Do not check or set TV pressure in ,'p
(Park).

TRANSMisSION
CASE

RETENSION
SPRING(S) "

FIG~6 Transmission TV l~ver Retention Spring~5~OL

(302 CID) EFI ,

6:" .., Unlock the TV Cable Locking Tab at the carburetor
, ,.:, (or throttle body). The adjuster preload; spring

.....should cause the adjusting', slider to move 'away
from the throttle body and the TV pressure should
increase.

7. Push on the· slider from behind the bracke't until the
Ty pres'sure is 33 psi. While still holqing the slider,
push ·dow'n, on locki'ng tab as f~r 'as' it 'Yvill go,
locking 'slide,r .in positi0':'l:'., .

8. Remove gauge to.ol, allowing cable to return to its
, normal Jdlepositiol'1. With the engine still idling in

" neutral,~rV pressure must be at or 'ns'ar zero. (less
than' 5;- p'si). If not, reinstall gauge tool., ,~~peat
Steps 6 ar'1d ·7 but set the TV pressure to a
pressure lower than p.reviou~ly s.et but not less
than 26 psi (5.0L). Remove gauge.tool and recheck
TV pre~sure to determine if it is at ,or ne'ar zero.

"'\.. .'. .
REMOVAL AND INSTALLAT'ION,'

Transmission
.: ...

.. NOTE:' Completely clean all transmission components,
including conyerter, cooler, cool~r lines, main control
valve body, governo~, all clLitches, and, all check balls
after any transmission servicing that generates
.contamination. These contaminants are a major cause '
for recurring transmission troubles and must be
removed from the system t:>efore the -transmission is put
back into service: In addition, the cleaning of debris

, from the direct clutch check ball is often omitted. This
ltomission' can, lead to .a repeat'; servicing. of the
transmission~ Cleaning and.flushing procedures for
transmission components,in'cluding the direct Glutch
check ball, can be found in the cleaning and inspection
area of Section 17..01 '0' Transmission, Automatic-
,General Servic~: ,

NOTE: ,Do not soak oil' filter in solvent cleaner. Th~ filter
material could disinterg'rate. Replace filter if
,transmission fluid is contaminated.

Removal

1~. . Di?co~rect the·',~~tt.ery· ·negati.y,e cable.

2. Raise, the vehicle on a' hoist or stands.

D4801-1E

,',:g

',\ '.

S.Ol (302,C.I.D.) E.F.I. ' ~'?

.. ;

! , ;<

\...~~----
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,/~,,-,,-
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17-20-6 Transmission-Automatic ,Ovei"~rive -j7·20-6

TAKE-UP
. SPRING-

3. Place a drain 'pan under the transmission fluid pan.
, Starting at the rear of the pan and working toward
the front, loosen the attaching bolts and allow' the
fluid to drain.. ~ Finally remove all of the pan
attaching bolts except tW9 at the front, to, allow th~
fluid to further drain. With ,fluid drained, install Jwo
polts on the rear si.de of the' pan to tempo'rarily hold '

~,t~e pan in plaGe. ' . . ~

4. 'R'emo~e the co~\(erter .cj·rain plug ~ccess cover
from the lower end of the converter hou~ing~ .,

t . - .,' ',' •

.5. Remove' the converter-to-flywheel' attaGhing nuts.
Place a wrench on the crankshaft Pulley attaching
bolt to turn Jhe ,c.onverter to ,gain access' to the
nuts. . ;':. ' -

6. Place 'a drain pan under the converter to catch the
'. 'fluid. With the wrench on the crankshaft pulley

attaching bolt, turn the converter to gain access to
the, converter dr~in plug and remove the :plug. After
tti~· fluid has ~een ~rained~ reinstall t~e pl.ug. ~:

7. " Disconnect the. driveshaft from the' rear' axle and
slide shaft rearward from the',transmission.

NOTE: .To maintain'initial driveshaft balance,. mark
the REAR driveshaft yOke and axle compa'nion
flange so they,.m~ybe installed in their ,original
positions.· ,'. " . " ' .;', ' .., .

Install a seal installation tool in the ext'ensio'n'
housing to prevent fluid, leakage:', ,~ .' :

. . '

8. Disconnect the cable from the. termrnaJ on the'
starter rnotor.tRemove the't~6 attacning bolts and
remove the starter motor. Disconnect the neutral
start switch wires' at the plug' connecto·r. '
.-. ,~ '.

~. Remove the re?r mount-to-cross'mem'ber attaching
bolts and the two cro$smember-to-frame attaching
bolts., " '.' , '. '

10. Remove the two engine .rear $upport~to.~e'xtension
. housing attaching 90It~. '

. .
11 . Disconnect the TV cable from the transmission TV

. lever. Disconnect the manual-' rod from' the
transmission manual lever at the .transmission.

12. Remove the bolt securing the bellcrank~ bracket to
t,he converter ho~sing.

PLASTIC,
FITTING

.•..•. ,I

... .. f r .

. I
I

CABLE TV
. LOCKING" TABS " . CONTROL PRESSURE

.,(PUSH IN TO UNLOCK) ,... '. , 'GAUGE'~TOOL ' .

.. ' .' , , .. .T~6L:.70332-A .

" 5.0'{·{30i:C.I.D,) E.F.I. ENGINE ," ~ r ",

. "I.f'·' ~, . ~. ,:.',~ ,.D4961-1C

TV CONTROL PRESSURE
CHECK AND 'ADJUSTMENT .:.

~N~INE ON

• f •

21. Remove the, converter and mount the tr'ansmission
J - in I a holding ~ixture~., '

- '"..

On 4x4 -,applications'; .remove the 'transfer' ',case:
Refer. to, the appropriate transfer case· Section .in,
Group 16. : -

, 1:3. Raise the transmission with "a transmission jack to
'provide' cleara'nce. to remove, the crossmember

A (Fig. .9). -~eni'ove' t~e rear mount fr9m the
crossmember and ·remove the cross-member from

. ,.the side-·suppor~s. .~ .

·.NOTE: 'the 4x4~pplication'hasad.eep w~1I oil pan:
Use a transmission ·jack that will allow' clearance
for the. ,'oil p~n depth. and still. provide support for

, the transmission at the oil p:an rail. .' !

14. L~wer the -transmission, to, gain access to' the oil
cobler. -lines. . .... -

J5. Dis'connect each oil .Iine from the fittings on the
"tran~lT1ission. .'

16. Disconnect· th.e. sp'eedometer 'cable, from'" the
extension housing::, · ),~- ' ,'.

.. ,I ,." .f'

17. Remove: the 'bolt that secures the transmission "
, . :,.fluid filler tube' to ',the. cylinder'. block~ Lift the'- filler

tube aria the dip~tic.k from .t~e transmission.
r·, " ,

18. Secure ·the transmission I to the· jacK with the; chain:

19. '. ~e'nio~e ;"-tfle conveit~r hOUSi~9~;O~CYlina~r block
'attaching bolts.. .

20.. Carefully ·m·ov~. Jh~. tr~ri~mis~idh' a~(f cpnverter
,as?embly away from t.h~ engine .~n.d,',at·the same
.ti~e, I,ower the jack to' clear the'~,unders.id~ of the
:vehicle. . '

D4804-1E' ,5.0l (302 'C.I.D.), E.F.I.

LOCKING TAB
(PUSH IN TO LOCK)

" -
FIG. 7 Throttle. Valve (TV) Control 'Cable Locking Tab

Installation-Typica~
'FIG.. 8 TV·, Pressure Che~k and~Adjustment Using'

. Gauge Tool ", ',.t: I
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1'7~.2Q-7 'Transmission-Automatic Overdrive 17-20-7

Trans'mlssiQn

Iflstallation ' .

; 1. Tighten the converte~ drain plug t9. specifications.

2. Position the'converter, on,the transr)'lission, making
sure the converter dr-ive flats, are fully. engaged in
~~e pump gear by rotating th~' 90nv,~rt,e'r. ,',

3. . With I the converter properly ,installed,: place the'
transmission on the jack. Secure ·the transmission
to ,the jac~ with ~ ch~in. .

, 4. Rotate the converter, uri~i1 the studs and'drain plug
:,are in .aligrimentwith the ho~es in the 'f.ly,wheel. ,

"5. Move the' converter and transmission assembly
forward,into position, using care 'not to,oamage the
flywheel' and the converter pilot. The' converter
m4st r~st squarely against the flywheel. This

',' indicates that the converter pilot is hot binding in
the ~n-~ine crankshaft.

6. Install and tigh~en the converter" housing-to-engine
: attaching bolts to, spec;:;ificatiori.

7. " Remove the .safety chain Jro'm ,around the
transmission.

8. Install a new·; O-ring on the lower end of the',
transmission~' filler· tube. Insert the tube in the
transmission case and secure' the tube to the
e~gine with the attach,ing ~olt. ' ~ . "

9. Conn~ct the ?peedometer. cable to the.:extension
housi':lg. ".' ,. .

10. Connect ~the oil cooler lines to: thEf ,rig,ht' side of
transmissio:n case. '

11 . Secure the engine· rear support to the extension
housing and ti,ghten the qolts' to specificq.tion. '

12.' Position the. c'rossmember on the side ~~upports.'
Position ,the rear mount on the ,crossmemt:)er and

l ~ install the ,'~ttaGhing bo~f and nut. .

13. Install the transfer case,.; Refer to the appropriate
,transfer case Section~ Tn Group .16. Lower the
',transmission and remove the j~ck.

14.' Secure the' crossmember t6 lhe side 'supports~With

the,'attaching bolts and··tighte~ them ,to
specification. " , ,,' .'_

1.5: ',;Pos'itio~ th,e b~lIcrank to the ~onv~-rter'hous'i~g and
install the·a.tt§iching ~olt.' , - ,

16'. Connect the TV cable to the ,transmission TV. lever.
,',Connect ,'-the' man~al, linkage "rod to the rl)anual

lever at the transmission.

17~ $ec.ure :the converter-to-flywnEiel attactling. nuts
and tighten. them t9 ~pecification. '.'

18. Install the" converter housing' a'ccess cover.:
19. Secur'e the "st~~ter ~otor in pl'ace 'with: th~ att~ching

bblts.",Connect the cable to the terminal :bn the
starter. Connect the neutral start 'switch wires at,
the plug connector.

20. Install the', driveshaft ,so the index marks, on the .
,companion flange 'anc:J.; ,rear y,o'ke. ~re ,! aligned...

... ., . ... -
21. Adjust, the' shift :Iinkage as' required.~efer to

Section 17~-,02, Shift Control Li,nkage.,
.> • • • ~- • '.

22. Adjust throttle nnkage per the procedure "outlined in
the q'eginning, of tt:l.is $ec~ion. '

, "

23. Lower .th~ vehicle'..

:. 24. Fill the transmission to the correct level' with
Motorcraft MERCON®' Multi-Purpose "Automatic
Transmission" Fluid, XT-2-QDX,or, DDX, E4AZ
19582-8 (ESP-M2C166-H).'Refer to Section 17-01'
Transmission, Automatic~General Service.
Connect the .battery negative:, cable. Start the
engin,e and shift the trahsmission to all ranges,

, 'then rec~~ck the fluid level..
J'~

Main~ CQntrol Valve 'Body

,,'R'emov~1

1. Raise the vehicle on'a hoist so the transmission oil
. pan is accessible. '

2. Starting at the .,rear and working toward. the front,.
.', loosen the oil pan, attaching ~bolts 'and drain the
: ~ fluid .from the transmission. If the same fluid is' to

be used again, filter the fluid through a1 00 mesh
screen. Reuse tDe fluid only if the fluid is in good
condition..' ,

~ . .. ". ,

.3. Remove the transm~ssion 9il pan attaching ,bolts"
pa~ .'.~,~~ gasket,. Discard gas.k~~:

'4. Remove three dacron filter-,to valve body attaching
bolts and remove the dacr,on filter, grommet 'and
gasket. Discard gasket. If the fluid is contaminated,
discard,the dacron filter (do not clean the filter),.

5. Remove 'the d~tent spring attaching~. bolt and
spring.

6. Remove the valve body to case attaching bolts,
(25). ,Remove the valve body. Discard valve body
to; c~se gasket.· .

Installation
1. Clea~ ~nd inspect'the valve b<;>dy, as de$cribed in

,Section 17-01 Transmission, Automatic~General

S~~ice; prior ~o i~s~~lIation. '
2. Us!ng valve body guide pins,'Tool T80L-771 OO-A or·

'equivalent; position the valve body and a' new
'ga~ket to the case, making sure that the inner
m"anual lever and inner TV levers are engaged.

3. lristall and tighten (25) valve bo'dy-te-case,
'~ttachi!1g bolts. -

. 4." Instail and tighten the detent spring and attaching
bolts to specification.

5. R'emove the guide pins and install' and tighten the
r~maining two, attaching bolts. ' .

6. Load the throttle lever spring against the separator:
prate. .' I , : '

7. Using 'three' dacron filter attaching bolts install the
dacron filter and' gasket to the, valve body and
tighten the at~aching bolts to.,,9-14 N:m(80-120 in-
Ibs)~". " ,... ."

8.: Clean, the 'transmission: oil pan and gaske,t su~faces
thoroug~ly. " ' . '

9. '. Using, a new'oil pan gasket, seCure the pan'to the
, transmission cas~.Tighten the attaching bolts to

8.0- ~ 3.pN -111 ,(E?~1 0 ft-Ibs). ;
10. Lower the v'ehicle "and fill the transmission 'to the

correct level with MotorcraftMERCON® Multi
.Purpose AtJtomatic.,Tr~insmi~sion' Fluid,' XT-2-QDX

., or DDX ·E4AZ-,19582~S (ESP-M'2C166-H). R~fer to
Section '17-01 ,Transmission,' Automatic-General
Service. ",' '~" .' .,

11. A,djust TV cabl.e 'Ii~kage as outlined-in this Section.
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RIVET
647096

NUT.
'379696 .

15-101 N'm'
,~~ . (55-75 F;T-L8)

. E-150-E-350 ,"':.'....." : ~

. ~ I .... ..... .,

, BOLT
56782

..; ....
. I '

... .:

NUT
.379696 .: . ;-

75-10~ N'm
(55-7~ 'FT~LB) ,

. . : ~

..... .
~__. _... RIVET

" • 65092

F-250-F-~50 (~x4)

F-150-F-250 (4x2)

.;,.. "

BOLT FRAME
'605933 ASSEMBLY·

5005

',' .: I VIEWY
F-150J4x4), BRONCO

. -07,-2A

• • .-', .:. 4 ~ •

FIG. 9 Crossmemb~r Installatio.n E~150-E-350, .~.-150-F-250(4x2!4x~) and Bro.nco

6. .Re.move the valve body to case attaching bolts
(25): Remove the valve body. ·Di~card valve body
to case. gasket. . " . ; ..~ ~ ....,. .

7... Depress' -overdrive servo ,piston 'cover -wi~h . 'a
harilmert"ha'ridle .and, remove the retainin'g snap
ring. . .. , 'I'

8. Using 'TObl T80L-7703q-B orequiv~lent, 'apply air
pressure to the 'servo piston "rel'e'a'se passage in
orge~ '0 .r.emove· the ov.erdrive·.,~ervo; pis~on cover

. and spring. Remove the piston from the cover.. ··

g'. . RerriQve th~ rub'ber se~js trqm the pi~ton ~nd the'.
. ...·cover.- .

Installation

Overdrive Ser~o Assembly

Refer ·to Fig. 21.

Removal"~

1.. Raise the vehicle on a hoist. so the ,.transmission
fluid ,pan is.accessible.' '.' . .

. .. . ",-

2. Starting at the rear and working toward the front,
loosen the oil pan attaching bolts and drain the
fluid from the transmission. If the same-fluid is to
be used again, filter the fluid through a 100 mesh
screen. Reuse the fluid only if the fluid is in: good
condition. . .. ... .

",". • ,".:•. I ~ .. •

3~ Remove the transmission fluid pan attaching bolts,
pan ,and -gasket. ·Discard gasket. __.

'. • -, '1, '.,

4. Remove thre.e d~cron. filter tq.valve body-.a~taching

bolts and remove the dacror)' filter, grommet and
gasket. Di~card gasket. If the ·flujp is contaminated,

.discard the dacron filter. (Do not clean .~he filter).

5. Remove the. detent spri.ng and. attaching bolt.

1.

2.

'Cle~n 'and 'insp~ct the serv9 'piston' a'nd cover for'
'nicks and/or burrs. Clean and inspect the servo
piston pocket in .the -ease for nicks'and burrs also~

Install neW' ·servo piston and .cover seals .on the
"pist0n and cover, .·resp.e~tively,~ , ,', '
Lubricate the piston seals with ehher clean·
transmission fluid' or a' petroleum jelly.' . .
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17·20·9 Transmission--Automatic Overdrive ·17..20·9

FIG. 10· Front Pump Seal Installation

4. Install the servo piston'into the cover, luqricate the .
cover seals and the overdrive servo pocket in the
case. ,~.

,5,. .Assemble the return spring, to the ·servo piston.

6.' Ihstall the overdrive p'iston, cov~r a~d spring into
the overdrive servo pocket in the case. Make'sure
the servo rod conta'cts the band apply pocket while

. installing. ~ailure to' do, so will result' in a no 3-4
shift condition. .,'

. 7. USing .,the. 'h'andle',of a· hammer," depress the
overdrive servo sufficiently to gain clear access to
the retaining snap ring groove in the case. Install
the snap ,ring·.

8. Inspect ~he outer edge qf the overdrive servo
pocket ·for possible nicks and. burrs which might
have been raised during the removal or installation
of the retaining snap ri~g~ . .

9. Remove nicks and burrs' with a "'fine" honing stone
an9 clean the expected areas thoroughly. Failure
to do so may cause improper seating of the valve
body separator plate to the hydraulic passages ,in
the case, and subsequent cross leakage.

10. Clean and'jnspe'cf the' valve body,' as described in
Section 17-01 Transmission, Automatic-General
Service, prior' to installation. '

11 . Position a fleW valve body gasket to the separator
plate. . .',

12~ Install'valve 'body guide Pins, T80,L-77100-A or
equivalent. Position a new separator plate gasket
to the.valve body and, case, making sure that the
inner manual'lever and inner TV lever 'are engaged.

13'~ Install and'tighten the attaching bolts (25)' to.,9-14 .
N ·m (80-120 in-Ibs).· . t ,

14., 'Install" "the' detent spring and attachinq bolt.

15. Remove the guide Pins, T80L-771.00-A or
equivalent and install and .tighter'l the remaining
two v~lve body-to-case bolts. ~ . ' '

16. Position ,the throttle lever spring against the
~eparator plate.' .

17. Using three dacron,"filter attaching bolts; install the
dacron filter and ga'sket to' the valve body and
tighten attaching bolts to 9-14 N.· m(80-120 in-Ibs).

18. Clean the transmission oil pan and ga~ket surfaces
thoroughly. '

19. U'sing a new 'Oil pan gasket, secure the pan to the
transmission case. Tighten the attaching bolts to
8.0-13:5 N· m (6-10' ft-Ibs).

20. Lower'the vehicle and fill the transmission"to the
correct level with, Motorcraft MERCON® Multi
Purpo.se AutQmatic Transmission Fluid, Xr-2-QDX

.. or DDX, E4AZ-19582-B (ESP-M2C166-H). Refer to
, Section 17-01.Transmission, Automatic-General

" Service.

21. Adjust TV ~abl~linkage as outlined in this Section.

LOw.Revers~ Servo Assembly
Refer to Fig. 21.

Removal
1. ,Raise the vehicle on a hoist so the transmission oil

pan is ~ccessible. '.

,2. Starting at the rear ,and 'working toward'the front,
loosen' the -oil pan· attaching bolts and drain the
fluid from the transmission. If the same fluid is to
be used again, filter the fluid through a 100 mesh
screen. Reuse the fluid only if the fluid is in good
condition.

3. Remove the transmission oil pan attaching bolts,
pan and gasket. Discard gasket.

4. Remove three dacron filter to valve body attaching
bolts and remove the dacron filter, grommet and
gasket Discard gasket. If the fluid is contaminated,

" discard ~he dacron filter (do not cl~an' the filter).
5. 'Remove the detent spring 'and attaching bolts.
6. Remove the yalve body to case attaching .bolts '

'(25). Remove the valve body. Discard valve body
to. case gask~t. ' ' .

7. Depress the reverse servo piston cover with a
hammer h~ndle. Remove. the re~aining, snap ring
and piston cover.' . " '

NOTE:: Reverse servo piston may spring free from
case when cover is removed. Care must be taken

, to prevent such an occurrence.
8. 10' remove the reverse servo piston ahd spring,

apply air pre'ssure to the servo piston release
passage using Tool T80L-!7030-B or equivalent.
Cover the servo piston pocket to prevent the
piston from falling out of. the case when air is
applied and becoming damaged.

Installation
, 1. Clean and inspect th~ servo pocket in the case.

2. Clean 'the reverse servo piston, cover and return
spring. Inspect the piston and cover sealing' edge$
for cuts·, burrs or irregular wear pattern. 'Replace if
necessary. " '

3. Assem~l~ the return spring' to the .servo piston.
4. Install the ,'reverse servo piston and spring and the

servo cover into the case reverse servo pocket.
NOTE: Make sure that·, the servo pist,on is
reinstalled with the same rod length as the one
which, was removed.

' .. , t· •

5.' Using ·the handle of a hamri!er, depress the
reverse servo piston and cover 'sufficiently to gain
clear access to the retaining snap riDg groove in
the case. Install the snap ring.
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1-7-20-10 Transmission-Automatic Overdriv,e 17-20-10

6. , Inspect the outer edge of -reverse servo pocket for
nicks or burrs which might have been raised during
the removal or installation of the retaining snap

"ring. ," .' "

7. Remove nicks or burrs with a "fine", honing stone
and cleat:l the effected surfaces thoroughly~ F~ilure

to do so may ca~se.,imp·roper seating of ,the valve
body separator plate to 'the hydraulic, passages. in
the case and, '~~bsequ~Qt cross, leakage.

8. Clean and inspect the valve body, as described in
Section 17-01 Transmission, ·Automatic~General
Service.

9. Position a' new valve body gasket to the '~eparato~
plate. " ,." ..., .' . . - :'~

10. Install valve body guide Pins, Tool T80l.:-77100-A
or equivalent to the case. Positi.on a new separator
plate gasket to the valve body and case', making
sLire that the inner manual lever and inner TV lever
are engaged.'

11 . Instafl and 'tighten (25) attaching bolts to '9-11 N·m.
(80-100 in-Ibs). '.-, .', _

12. Install and' tighten the 'dete'nt "s'pring and attaching
bolt to 9~14 N ~ m (80-120 in-Ibs).'. , . ~ .' .

13. Position the throttle lever spring against the
separator plate.

14. Remove the guide Pins, T80L-771 qO-A and install
and tighte.n th~ remaining two valve body,attaching
bolts...

15. ,Using ,three' dacron filter attaching bolts install the
dacron- filter and' gasket to the valve body' and
tig,hten "the attac.hing bolts to 9-14 N· m ,(80;.120
in-Ibs). ' , , .

16. Cleari' the tr~nsmissiqn .oil pan and gask~f 'surfaces
thoroughly. " I I

17. Using anew oil pan gasket, secure the, pan to the
transmis~ion case~ Tighten the attaching bolts to'
8.0-1'3.5 N· m (6-10 ft-Ibs).' . ", .

18. Lower the vehicle and fill the transmission to the
co'rrect lev~1 with ,Motorcraft ME'RCON® Multi
Purpose Automatic Tr'ansmission Fluid, XT-2-QDX
or DDX, E4AZ-19582-B (ESP-M2C166-H). Flefer tq
Section 17-01 Transmission, Automatic~General'

Service. "

1.9. ~dju?t TV c'a'ble Iirikag~ as o~tlin~d ,in this ·Section.

2-3 Accumulator P·i.ston
Refer to Fig. 21.

Removal
1. Raise 'the vehicle on ahoist so the transmission oil

pan is accessible. ',' . . , .

2~ St,arting'''a~ the re'~~ ~nd,-w6rking to~arq .the front
loosen the oil pan attaching bolts and drain the
fluid from the' transmission. If the .same fluid 'is to
pe uS'ed again,filter -the fluid through a 100 mesh
screen. Fle.use the fl~id only~ if the' fluid "is,rin good
condition.

3. Remove the transmission oil, pan attaching 'bolts~
pan and gasket. Discard gasket. .

4. Remove the three dacron filter-to-valve; "·body
attaching bolts and: remove· the dacron filter,
grommet and, gasket. Discard gasket. If the fluid is
contaminated, discard the dacron,~ filter, (do. not
clean the filter).

5. Remove theoetent ?pring arid 'attaching bolt.

6. Remove the valve bbdy-to-case attaching bolts',
.(25). Remove the valve' body. Discard the valve'
body-to-case ,g~sket.

7. Depress the' 2-3 accumulator piston cover.
Remove the r~tain,ing snap ring, cover'and spring.

S. Removetne ,;2:-3 ,accumulator piston.

9. , R~move the seals from the 2-3 accumulator piston.
If the seals .have nicks, cuts or irregular' wear
'patterns, then disc?rd 'the "seal~.

Insta.llation '."

1. .C,lean and inspect. the 2-3 accumulator piston.
R,epla,ce piston if d~maged.

2. Clean and inspect the '2-3 accumulator pocket 'in
the case for ni~ks,' burrs or pO,rosity.

3. Install new seals' on the' 2-3 accumulator piston.

4. Install the 2-3 accumulator pist0n into the' case.
. " ,t

.~. ,,;.I~s'~11 .the retur~: sp~if)g, ,a.n~ ,cov~r.:

6.,', 'Instail,' the, retain.ing snap·.~ring. '~ ,

7. Inspect the outer edge of 2-3 accumUlator piston,
, .pocket tor- nicks, or burrs, which might: have. ·beer;'l'

raised during the removal or i'lstallation of the
retaining: snap ring.' ~,' r . . '

. .0... .. '

8. .Remove .nicks' or, burrs with a ','fine" honing stone .
and .clean the affecteq surfaGes thoroughly. Failure
to do so may cause improper seating ,of the valve
b09Y separator plate to th~ hydr~ulic' passages in'
the 'ca~~. anq subsequent cross leakage. '

9. "CI~an .and: in$pect the ~alve "body, as des~ribed in
Section 17-01 Tran,smission', Automatic:-General
Service.

10. ,Po~iti~~ a· ne)N valve body to :case 'gasket'to the
sep~rator plate.

"1,1. Using v"alve body guide pins, Tool -r80L-77'1 OO~A or
~quivalent, position the. va,lye body to the ..,case
making· sure that·the inner manual lever and inner
TV lever are engaged. Install,af'}d ti.ghten (22) valve
bOQy-to-case attachingbqlts to 9:'1:1 ~.. m '(80-100 .
in-Ibs),.. ..' . ,' .. '

12. -,I nst8:11 and tighten t~e .,detent -.spring, ar;ld attaching'
bolt to 9-1.4 N· m (80-.120 "~n-Ibsl. '...'. ,

13. Remove the guide Pins T80L-7'7100-A, or
equivalent and install and tighten, the' two
remaining valve" body attaching bolts. ' .

1~. Position the throttle, leyer spring against the
separator pl~te. ", , , .

15..' Using three dacr9n filter attaChing bolts install th~
dacron filter 'and -gasket' to the valve' body' and
ti.ghte~ the attachi,f1g bolts tp 9-1.4 N ·,m (80-120
in-Ibs). ' · ... ~. ..

16. Clean the t~an~mi.ssion oil pan ,~nd gasket surfaces
thoroug'hly. .." " , '. , , "

17.. ,Usi'ng ~ new oil p~in 'gasket~ .secure th~'pan to th~'
.' transmission case~ Tighten the at~achi'~g bqlts to

8.0-13.5 N· m (6-10 ft-Ibs)., , ,

1"8: (ov~er the veh'icle and fill- the transmission to' the
correct, level with Motorcraft 'MERCON@ Multi
Purpose Automatic Transmission Fluid, XT-2~QDX
or'DDX,"E4AZ..19582~B {E$P-M2C;166-H)~,Refer to '
Section 17~01.
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'-'1

~ .....

"EXTENSION
HousiNG'

''(. "

SEAL REMOVER
n4P-77248-A

, SLIDE HAMMER
T59L-100-B

,'"
, l

~ .

D393f·28 '

." .f··',

FIG. 11 Removing Exte~sion Housing Seal

., .

19.Adj~st: TV cable as outlined"in this .. Section~' .
. ,

E~tension ,Housing' ~ushing and Rear Seal
Refer to Figs.,;11;,j2, 13 and'14.: . "

Removal .( ..

1~ Raise the ve'hicl~ a'nd' disconnect' the driv~shaft at
the transmission. To maintain initial" drive'shaft
balance, mark the rear, driveshaft yoke 'arid
companion' flange so 'they may b~e installed i'n'their
,original 'positions. ,'

2. When only the rear seal needs .replacing, carefully
'remove with Tool T74P:77248-A or equivalent as
shown in Fig., '11,.

3. Remove the bushing as shown (Fig'~ 13). Use the
bushing remover Tool. T77L-7697-:A qr. equivalent
carefully so that. the output' .shaft spline, i~ not
damage.d..

;,

Installation · -'

1. When installing a new bushing use special Tool
T80L-77034~A or''-equivalent (Fig. 14). . '

2~ . ISetore 'installing a·: new seal, inspect the seali.ng
surface of the universal joint yoke for scores. If
~core~ are fou,n.d, replace t,he y?ke.,

3: . Inspect .the counterbore of the housing for·' burrs.
Remove'.~burrsl with' crocus cloth.

'4. Install the seal'into the housing with ,Tool ·T61 L
765"l-A or equivalent (Fig. 12). The se'al should be
firmly seated in the ··bore. Coat the inside diameter .
of the rubper portion 'of the seal with Long-Life

D3~8·1A '

EXTENSION
• HOUSING

EXTENSiON '
, HOUSING

FIG. 13 Removing Extension Housing Bu'shing

'03989·1A

FIG". '14 Installing ':Extensi~n Housing Bushing , ~ - .

Lubricant C1 AZ-19590-BA' (ESA-'M 1(;75-B) or
. 'equivalent or .equivalent lubricant..

Extension Housing Seal

R~moval and 'Instailat~on
, .

1'. .Remove the driveshaft as described in. ,Section 15
.'/. '. ~1,. Driveshaft Single Type U-jQint. " '

. .. . • . r .~ .

2. .', Remove the· extension' housing seal·· using ·Slide:
Hammer T59L-100-B and Seal Remover T74P-'
77248-A ,or equivalents (Fig.' '11 ).. ' t ...

.3. Install the ~xtension housing seal using seaJ
installer Tf;)1 L-7657~A' or equivalent (Fig. 12).

• • • ~'~ • 4 • ,.'.o.

4. Connect the driveshaft as described in Section 15
61, Driveshaft-Singl~ Type U-joint. '.

,. t. .....

Extension Housing 'Bushing'

Dis~ssembly

1. Remove the extension housing seal using' Slide
Ham'mer T59L-100-B .and Seal Remover T74P
77248-A or equivalent (Fig., .11).

:'.

07179-18
..,.'

. EXTENSION HOUSING' , ,..
SEAL REPLACER

,-': TOOL ",
, T61 L-7657-A

,':i

:'REAR
, SEAL

EXTENSION
.HOUSING

FIG. 12 Installing ',Extension'HO~Slng Seal
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.17-2'0-12 " Trans'mission--Automatic, Overdrive 17-20-12

2'. Remove the extension 'housing bushing using
'Bushing Remover T77L-76,9"(-~ ·or ,equivalent (Fig.
13).

.Installation

1. Install the extension bousing bushing' using
Bushing Installer T80L~70034-A or~ equivalent (F,ig.
14). ~

2. Install' the '~xtensi9'n housing seal" ~using Seal
I~staller T61 L-7657-A' or equivalent (Fig. 12).

Ex'tension Housing

Removal
. .-.

1. R'aise the vehicle on' a hoist or stands.

2. Disconnect ,the parking" brake ·,cable - from the
equalizer, if so equipped.

3. Disconnect the driveshatt from the rear axle flange
. and ,remove from the transmission. To' maintain:

initial driveshaft balance, mark the rear driveshaft;
yoke and compani9n flange so ;:. they lTlay be
installe~ .in thei~ orjginal posj,~,ions. -'. ' ;.

4.' DiscQ[I-Anect the spe'edometer cable from 'the r

exte~sion housi~g. _ . . " ,
5. ',R~mqve the engine .rear, support-to.,-e?<tension

housing attaching bolts. .

6: P,lac~ a,j~ck under the traosrT,li~sion and raise just
enough to remov~ th~ weight from the. engine rear
support.· ·

7. 'Remove the' bolt that secures the·- engine rear'
support to the crossmemb,er and remove the
suppo~. '

8. Place, a drain pan under' .th.e rear of -th'e
t transmission case.

9. Lower the transmission, and remove the extension I

housing attaching bolts. Slide the extension
housing off the output, shaft and allow the fluid to
drain.

NO'TE: The, extension housing bolts have been coated .
with a sealant. More break,torque may/be required to
remove th~se, bolts. '

10. Remove, and discard exte'nsion housing gasket.

Installation

1. Clean the mounting surface on the transmission
and on the extension,' housin~j'. Remove any
sealant from, the bolts. and the case bolt holes.
Position a hew gasket on the transmission. Coat
the bolts with Ford Threadlock and :'Sealer EOAZ
19554-AA,',(E$E-M4G20~~A, Type II) or, Ford :Pipe
Sealant with .Teflon@,- ,D8AZ_-19554-A (ESG
M4G194-A and' ESR-M18P7-A) Teflon® ,Tape or
eq~ivalent.. ,

2'. Hold the 'extension' housing in place and secure
with the attaching bolts. Tighten to specified
torque... " ~ , .

3. Raise the trans'mission high enough'to position the
engine rear support on the, cro~sm~mber.

4. Secure the support to the crossmember with the
attaching bolt and nut. Tighten the bolt to 68-94,
N,: m (50-70 ft-Ibs)~

. . . . .

5. Lower the transmission and 'remove, the jack.
Install the engi,ne rear support-to-extension

housing' attactiing bolts. Tighteri the bolts lo' ~2
108 N· m (60-80 ft-Ibs).

6. Secure the speedometer cable to the extension .
.housing- with the attaching bolt. .

7.' ,~~Connect .the ,parking brake cable to the equalizer.

8. '" Install the driveshaft, alig~ing th~" index marks, in;
the transmissio'n and connect shaft to: rear axle

',~ flange:, ~:" . '.

9. ,Lower' the vehicle. .Fill' the transmission to' the,
'. correct level with Motorcraft 'MERCON@ Multi-·
Purpose Automatic Tran.smission, XT-2~QDX or
D,DX, E4AZ-19582-B. (ESP-M2C166-H). Refer to.
Section 17-01 Transmissioh,Automatic-G'eneral
Service. Start the engine and shift the transmission
through, ~II ranges, then re~heck the fluid level. I

Governor
Refer~:to ~ig. 25..

Removal ,.
1. Raise the vehicl.e on a hoist or stands.
2. Disconnect' ~he parking brak~' cable' from., the

equalizer.
3., Disconnect'the driveshaft from the 'rear axle flange,

and remove from the transmission. To .maintain
initial drivesh~lft balance, mar~ the r~ar 'driveshaft·
yo~e and companion flange sq they may be'
instal!ed in their original position.' .

4. ,Disconnect the' speedometer ca'ble ·from· :the'
e><tension housing. .

5.. R.emov~.' the engine. r.ear support-to-exten'sion
hO,using atta~hing bolts. )'1'

6. Place· a jack under the transmission and raise just
'enough to. rembve~the weight from the engine rear

support. . ~

7. Remove the bolt ',that secur'es' the engine re-ar
support to the 'crossmember ,and remove the '
,support.

8. .,Place. a drain pan under the rear of the
':,transnii.~~ioo case.. ' ',', .."

9. ,', Lower the transmission and remove the extension
housing attachi'ng ·,bolts.· Slide" the extension
housing off the output shaft and .allow the fluid to
.drain., -, _, . "

10. Re,l}love and di~card'the.'ext~nsion 'housing gasket.' '

NOTE: If,the governor body-only'is to be removed,
skip Steps 11 and 1? '.' <~,

11. Remove' the, governor-to-outpu't 'shaft .retaining
snap ri,ng. ,"

12: Using a soft-faced hammer, tap the governor '
assembly. off the output shaft. Remove the,'
govern9r driveball.

13. Remove, the, governor-to-C'ounterweight attaching
,sc,re,ws. L,ift ~he gov~rno~ from .th~ counte~eight.,

Installation. ,: ,
'1 . Lub·ricate...·the gbv~rnor valve .parts with' clean

transmission fluid. Make',certain that ,the', valve'
move~ ·freely in 'the valve ~body bore'f /..

2. APo'sition- th~ governor 'valve body on! t,he .
counterweight. -with .tne' cover: facing toward the

,,; front ,of -the veh,icle. Install the. two attaching
~crews, and> tighten 't~ 6-.7 N ·'m (50-60 in-Ibs).
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1.7-20-13 Transmission-Automatic :,Overdrive 17-20-13

3.,~ 'Position t~egovernof, drive baH ,into tbe pocket ot
, the, output,$hatt.

4. Align the key way in' the co'unterweight to the
governor. drive ball.' Drive, the __ governop assembly'
onto the output ·shaft 'with ~oft-faced hammer if
n~cess~ry.: ,. " "

5.· Reinstall the governor to output' shaft ret?ining
snap ring. Clean "the fTlounting surface on the
transmission and, on the. extensiqn ,hou~ing.

Position,' a new gaske~ :on ~he transmission. "
6. Raise the tr~nsmission high e'nough to p'o'sition the

engine rear support on. the' :crossmember.-,

.7. Secure the 'support to t,he crossm.ember wi~h the
attach!ng bolt and" nut·,. Tighten the bolt to 68-94
N· m (50-70 ft-Ibs). ' ,

8. Lower the transmission and' remove the jack.
Install the 'engine rear support-to-exten'sion
housing"attachirig bolt. Tighten"the' bolts to 82-108
N· m (60,~80 ft-Ips). ",

9. ,Secure .~he' 'spa'ed6rileter cable to the extension
hO'using with the attaching bolt. ..

10. Connect theparki'ng brake' cable ,to tbe equalizer:
Adjust, the parking bra~e as required.

11. Install the driveshaft" af~er aligning the index
marks, in- the, transmission and' connect shaft to
rear axle flcin'ge. ' .

12. Fill' the transrTlissio~.· to- the correct ·Ievel with
Motorcraf.t">',MERCON®: Multi-Purpose Automatic
Transmission" )~T.-2-=QDX or DDX, E4AZ-19582-B
(ESP-M2C,166·-H). ~eferl to ,$ection 17-01
Tra:rismission~ Automatic~Ge'nera:l SerVice.'

Internal and ~xternal .Shift Linka~e·

Refer to Fig. 31.', "',.!'

Removal
1. Rais'e the v'ehicle'- o"n ,"'a'" hoist so :that. the

.,transm,iss,i9n oil ;pan is':·a~cessible.

.2. Apply penefr~ti'ng oil'to the au'ter throttle, lever
attaching' ntft to prevent breaking- 'the inner throttle
.Iever. '. "',:

3. Grasp the 'outer throttle lever and' hold firmly (Fig~
32). Then remove' the oU,ter throttle I~yer attaching
nut and lockwasher~' Sw.ing lever: and' TV rod

. assembly. dr.,~~ble assembl~,cl~ar fo~ access path.
4.. Carefully,"dls;corinect the shift· rod at the

transmission' manual lever using special service
" Tool ·T67P~7341-A, T84P~7341-A or equivalent.

. ,Refer, to, Sec~ion 17-02 Shift Control. Lin~age.
• •• .., •• " . • J .•

5. I Place a drain "pan under: the transmission oil pan.
.Starting, at the re~r of the' pan and working toward

. the front,looseri the·. attaching' bolts and allow the
, ':fluid to '·drain. ,Remove all, of the 'attaching bolts

e>scept ,two '.at the rear- to allow the fluid to further
drain. It is n~'C'essary to. use a 1/4, inch drive, with a
10mm universal 'socket for: access to remove the
oil pan bolts. After all the fluid 'has drain.ed, remove
-the two. remaining, bolts and the fluid pan. If the'
; s~rne .fluid" "is to be used again, filter the fluid
through a ,1 PO m~sh screen..Reuse the fl,uid only if
it i~ in good conditio~. ~

6:' ~emove tran~mis~iori oil filter afl~. ga~ket.

7. Remov~ the manual ·Iever ,detellt. spring and roller
assembly. '

8., Remove manual lever re,taining'pi.n using, a narrow
. sharp~ screwdriver~this must be, d~ne.,.ca.reful~y.

9. Note assembled position of '"theTV lever torsion
spring, then re~ove th'e sp'ri~g. '

10. Slide a 5/8 inch box end wrench, over the' inner
manual lever .close to the bottom of 'the lever. Do
not allow- the wrench to co'nt'act the rooster comb
area. Using a 21 mm wrench (soryle 13/16 inch
wrenches secure the nut better), remove the
manual lever attaching 'nl:Jt. Secur,ely hold the i'nner
manual ,lever with the. box end wrench while
~pplying break t9~que to ,th~ manual, ,lever
attachi~~, nut... ' ~~,,' .~' '
NOrE: No,e the" orie~tation of tne outer r:nanual,
lever (pointing up or ddwfl) bef~re _removal

11 : Remove the" outer manual' lever from the case
(Fig. 32). ".' ',,'

12. ··Rem·ove'. the" inner throttle lever 'and shaft
" ,as~embly.. " r .... " ..

13~ Remove the" 'Inner manual lever i and park' pawl
actuating rod assembly. '.

, .,..,
14. Disconnect the park pawl actuating rod fr'om the

innE?r ~anual .Iever. , , ,.,' " .

15. Remove the manual lever' oil. seal with a
screwdriver, or seal remover ,Tool T58L-101-B or
equivalent (Fig.,' 33).' Discard.the oil seal. .. '

i# • ... ; ... ":,. .-'

Installation
1. Install a new manuallever-s'eal"into'the ¢ase' using

seal r~pl~cer Tool ,T74,P~7?498~A OJ equivalent,.
(F,ig. 34). " ..:

~2'. . Check' the nianu~1 iever: :th~'~haft a~d the threads
for damage.. _' - ".~

3. With' the "m~h'~al fever ·att~c6i~g.,i'nut'on the'inner
throttle lever and shaft 'ass¢i11bly, slide ,.the inner

"" throttle ,lever ,through the .inn,ermanual '.lever.

4. Slide the outer manual' lever in the case. Make sure
the lever is orient~d in. the proper pos,ition (either

,up or down depen~.ing on veliicle applicat.ion).

5. ' AUow the inner throttle leve'r '.an9 shaft, assembly to
slide thro~gh the ID bore 9f t~'e outer man~al leve(

6. Snug the' manual lever attac~irtg nuf' ~gainst the
. inner manual lever. making sure the ,flats are
properly aligned. Tighten the -nut to remove free.
play, and .torque' the nut to speqificatio'n with. a
crdyvs foot or box type adapter, to a torque wrench.
The torque can be approximated by tig'hteningr,the
nut to" remove 'free play,.. then 'turning the 'nut an
additional 30 degrees. This is equivalent to rotating
one point of the. 'nu~ 1/4 inch.

7. Position TV lever ,Jorsio'n spr.ing on the inner
throttle valve shaft and, align, in notch. '

8. Push manual le~er all the way'into the case~ Make
sure inner manual levet pin'~s engaged- in manual
valve de.tent slot and inner- throttle lever, is acting.
on the TV valve. Neutral s~art switch plunger mus~
also be. riding on' Gam surface of ',inner manual
lever. "

9. Install new manual lev~r 'retaining pin .in case. (light
press fit). :Pin must be flush to slightly. below pan
gasket surface. ' ,

10. Install ,the new throttle ,lever seal, in the' outer
manual lever counte~bor.e ,with· a 13mm thin wall
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,17-20-14 Transmission-Automatic Overdrive 17-20-14

socket, using the end, that the 'ratchet drive would
be, inserted int'o,,·to seat the 'seal. Install .030' inch
to .060 inch below tt-le surface.

NOTE: Id~ntification' :numbers on 'the ,seal· -must
face outward."

11 . Install, gete~t spring. Make su~e d'etent spring roller,
is centered on rooster- comb. Tighten to '9-14 N ~m

(80'-120 :in~l~s).· ' ,;'

. 12. 'Install the' t~rottle valve outer lever (do not p~,sh

inner' throttle valve lever past throttle valve).

1'3. Install' throttle lev~r lockwasher anq attaphing nut.
Tighten nut to 16-22 N· m (1 ~-16 ft2Ibs) ..

14. Check,park,f~~ctio'nlar)d operation'of. TV lever and
manual lever before further assembly. . '

15~ Connect the shift Ifnkage rod to the ~an~al, lever,
using special service Tool T67P-7341-A, T84p
7341-B or, equivalent. Make sure the manual'lever

. is in'the same position as adjustment is necessary.
Refer to' Section t7~02 $hift Gontrql Linkage.,'

16. Install a new oil filter gasket and oil filter. Tighten ,to
9-14 N· ni, (80-120 ,in-'Ibs)"~' '

17. Clean the transmission oil pan and gasket surface~
thoroughly. '; '. -

18.' Reassemble' oil pan" with a new ,pan ga,sket.
Tighten bolts to 8.0'-13.5 N· m (6-10 ft-Ibs). It is

.necessary 'to use a: 1/4 inch drive with a 10mm
;, universal'.,socke,t tq reinst~1I the oi! p~n bolts.

·19. r Lower vehicle and, add three q~ar-ts ,of oil.

20. Check and adjust the TV cable linkage' 'at ,th~
throttle body'. . ' - . -

21. Start vehicle in. park, and with foot on brake~ cycle
'g~ar selector, se've~r~1 times~ ~echeck fluid level
usin'g th,e, procedure in Section. 17-01
Transmission" AutomatiG-General SerVice and
add' as required. Check. for leaks.

Fr~nt PU~P S~al.

F:lemoval and ':Install,ation .,

1. Remove the transmission 't'rom:' tne veht~le as,'
described,,'~n, this Section. \

,~,

, NEUTRAL
START

SWITCH

D7180-1A

FIG. 15, Removing or Installing Neutral Start Switch, ,

2.' Remove:the pU,mp seal ,using seal remover TOOL-'
1175-AC (or equivalent) ,and slide hammer- T59L
10'0-:8 (or eq~iyalent): :',

3. Install, therseal using ':seal 'installer Tool T63L-
77~37-A' (or equivalent) '(Fig., 10). -,'

4. Instali the transmission' as described in this
Section.:" ,',

Removal And Installation" '

1. 'Using ,the neutral start switch socket, Tool" T74P- ,.
: 77247:.A (Fig. ~ 15) ·(ot' equiva'ierit) rem~ve the

, switch from the case. '

2,. : ,';Remove theO~rihg seal 'and discard. " ,
• ' , ' ~ i " ,( , • , , .' , , "

3. ~ . In'stall a ne~· seal ,on the ,n~utral ~~a~t' switch.

4. Install the switch in the case. using the neutral start
. s~itch . socket Tool T74P~77247-A' ,(Fig. 15) (or,
~quivalent). Tighten to >11-15 N· r:r;J, (8-11 ft-Ibs). ,

Transmission in '~Vehicle,' . '

Removal

1. Raise the' vehi,cle ~ on a hoist or stands. .: "

2. ' Disconnect the neutr~t, ,start ' switch. efectrical
'. harness from the neut~al' svvitch~ ",Lift the harness

~traight- up ~ff the. switch: (No lateral move,ment.)

3: "Usir"19 the neutral switch socket Too'l T74P~77247
A, .remove 't,he:-~.e,utral ~t~H:( switc~ and Q-ring seal.'

, ,(~ig. 15)~ .",' ." .' . , ; , :., .

Installation .'," '.:

1. Install a new O-ring sea," on a' ne~ 'neut~al 'start'
switch.

2. Install th~ new. switch and"seal into the case, using
ttie neutral start switch·so·ckel Tool T74P-77247-A
(Fig. 15). Tighten to 11-15 N: m (8'-11 ft~'lbs).

3.: . C~nn'ect the" ~eutral switch', h~rness' 'to" 'th~ new'·
neutral start switch. W' , ., - •

4:. Lower the' vehicle.· . "

DISASSEMBLY. AND ASSEMBLY,
~ , ' ,

NOTE: Before begirini~g " the .. f~ansmission' ':overhaul
review the folloWing gu~delines; These'general rules are
provided to emphasize the .. need for attention' ,to detail
and' care, when servicing an automatic transmission.

1. It ,is important 'to' complet~ly cle~n' all transmission ~
components, ·including. converter, cooler" cooler
lines; 'main control ·valve,. body, governor, all
clutches, and all check balls:after any·transmission
servicing that, generates contamination. These
contarylinants' are' a." major' 'cause .,fof recurring
transmi~sion~ ·troubles and. must .be removed! 'from
the system befor~ the transmission is put back into :.
service. ' .. '~ ~ " ,.

In addition~· the cleaning cWdebris. from· {he direct
clutch check ball is often ','omitted. This' omission'
can 'lead to'~ repeat seiyici,ng of the, transmis.sion ..

Cleanin.g, and flushing proce9ur~s Jor tr,ansr)1ission
components~ including the direct 'clutch' check ball, can
be found in the, cl,eahing and inspection parr'of Section

, 17-01 Transmission, Automatic~General'Service.
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4.

2.

3.

6.

Thorough' cleaning ofJhe transmission exterio'r will
reduce the possibility that damaging contaminants

, might enter the subassemblies during disassembly
a,nd assembly. .. _ '.

AU fasteners m,ust be tightened to the torque
indicated in the specifications at th~ end, of this
Section. ' ,

When building-up sub-assemblies each component
part should be lubricated with' clean transmission
fluid. It is also 'good practice to lubricate the sub
assemblies" as they are ih$tall~~, in t~e c~se.

Needle bearings, thrust washers and ,seals should
be lightly cO~,ted with petroleum jelly during, sub-,
assembl~ build-up o~, tran,smission ~ssembly. .
Many ,components 'arid surfaces in the
transmission 'are precision m~~hined., Careful
handling during disassembly" cleaning, inspection
and assemply can prevent unnecessary damage to
machined surfaces.' , ,-'

When bl)ilaing-up "'sub-assemplies o'r assembling
the transmission always" use new, gaskets and
seals. ' ' ,

The transmission' r.epair area should be kept cleall,
~ well organized and suppn~d with, clean lint-free

'shop cloths~ ,,'
, , ' ....

9. . Whenever a seal is removed from a piston, shaft or
servo, note the type of seal and when applicab,le,
the dire~tion of the' sealin~ lip. ,

'Always use the specifi,ed ,transmission fluid when
lubricating seals or, other components prior' to
~ssembly (refer to Speci'fications for the proper
fluid). :,.,' ,

NOTE: Do not '"so~k 'oil 't'ilter in a solvent cleaner.
, The filter element could disintergrate." Replace the
, ,filter when n~cessary.' " ," ..

10.

8.

2.· 'Remove the torque 'converter by grasping firmly,
. ,and pulling. ~traight out of the transmission.

3. Remove the 14 qil pan attaching bQlts, the oil pan
and the pan gasket. Discard the gasket.

4. Remove the three fluid filter attaching bolts (Fig.
19). RemQve the filter gromme.t' and gasket.,
Discard the' gasket.· , ~

5.,· R~:mov~ the ·shift linkage detent spring and roller
, I'. assembly (Fig. '20).' " " , .

'6~ 'Remqv,e the remaining' (25) val~e bOdy-to-case
,gttaching bolts, the valve body assembly"and the'
'valve boqy~ .ga$ket. ' :" , ," ',' , ' ,

NOTE'; The (4) fro~t>"(1 )'Gent~r an'd'- :(3) rear
attaching ,bolts a~e short~[', than' the others_ as:
indic'ated by a circle' (Fig: 8~U., ,

7. ' Using a wide-bladed scr~~driver or-'woode~ dowel,
push, down on the 2-3 'accumulator cover' and'
remove the retai~ing ring (F'ig.· Z1 )'. ..,

8. ,Remove ,the 2-3 accumulato'r cover and ,the piston
spring. . '

,'9. Rem9ve ',the 2-3 accumulator pi'st'on. The 'piston
uses two scarf-cut'teflo'i1 seals and comes out with
very' lit~!e resistance..' ',.

10. ',Using ',a. h,ammer"handle or wooden' Qowel, ,push:
'down on the' low-reverse servo cover' and remove
'th~ sr:lap ring '(Fig. 2J). " ,':' ,

11. Remove the fo~~'reverse servo:cover, se~vo piston
and the piston return, spring. If necessary, ,a
magri~t can:'be'used to lift the"piston from the bore..

12. Using a ,hammer handle or,woodendowel; push,
do.wn" on the over-drive servo cover and remove,
the snap riOQ' (Fig. 21 )'. , "

1~'. ,.R~moVe the overdrive servo 'cover and 'piston as a, ,
'unit. If the cover sticks in the bore, use Servo"
Piston Remover T80L-77030-B (or equivalent) afld,

Transmis~ion t" air pressure to aid' remov~1. Remove spring.' .

~isasse~~ly \CA~TION:, Make certain a portion ,of Servo

,
', Refer to ,Figs. ·,16, 1'7 and, 18. "Piston Remover 'T80L-?'~930-B (or equ~valen.t)·

, 'extends dver the bQre :to"prevent the cover
1. -Mount.the .transmission in holding fixture, Tool fro":" "!Iying out of th~' bore.

T~7l-500-B',or eq~ivalent. " " J4. Remove the direct drive .shaft,(Fig. 22)~

NOTE: Befqre removing any,of the subas'semblies, ~~~ 15. "R,:e~ove the (7)' pump, body:" "attaching' b.olts.
thoroughly clean the outside of the tran~mission to

· prevent d.irt from entering the meGhanical parts. ....: .16. Re~ove'the'pump a.ssernbly using SlideHa~mers
, During thG .repair of the subassemblies: certain' T59l-100-B and, oil pump remover Adapters T80l-

,general instructions· which 'apply to allu~its of 'the " ' ..771 03-A 'as shown. in Fig. 23. '
transmission must pe followed. These instructions >' ,17. ; Remove the pump-to-cas.egasket.
are given 'here to' avoid unnecess~ry repetition. ,..1 8.: Gr'asp the· turbine s,haft firmly and pull these

Handle all tran,smission parts., car~fully to, 'avoid .'~' .'~ compo~ents (Refer to Fig. 15) out' of the case as
nicking or burring the- bearing or ,mating surfaqe~'.' an assembly: '

Lubricate :,all internal parts 91. the; transmissfon a. I~term~diate clutch pac~,

with transmission fluid before assembly., DO NOT ~. b... ' Intermediate o~~-way cl~tch
USE ANY OTHER LUBRICANTS ·EXCEPT ON " '.
GASKETS AND THRUST, WASHERS WHICH .y. Reverse clutch
MAY'BE COATED WITH~PErROLEUMJELLY TO 'd. Forward clutch
FACILITATE" ASSEMBLY.., ALWAYS INSTALL '. .
NEW GASKETS WHEN' ASSEMBLING PARTS U~e . c~rt: not to d~ma~e the overdrive band
OF THE TRANSMISSIONS. frl~tlon liner material With the Reverse clutch

,.' .: '. , '. drive lugs.
>' Tighten ,all bolts and screws' to the . '.' '

recommended torque as listed on Specifications in 19. D.lsengage the overdrive band fro~ the anchor
this Section. For detail cleaning and inspection plns~.~nO re.move .from ,the ca~e (Fig., 24).
operations, refer to 'Section 17-01 Transmission, ~O." Remove the forward clutch hub and the No. 3
Automatic-General Service. 'needle bearing as an assembly.

5.
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DescrtptionChart I 'Part
No. No.

Descrlpt~

OUtput shaft large' (4) steel seal ri~ 125 7F250 2·3 accumulator valVe seal (smaIl)
'7. #8, #9, #10 126 7F251 2-3 accumulator vatve
Output sbaft hub, 127 7F249 2-3 accumulator valve seal (large)
Retaining snap ring (O.P.S: hub to 128 7F285 2-3 accumulator valve retum spring
O.~S.) , .' 129 7F252 2-3 accumulator cover
Retaining snap ring (O.P.S. hub to 130 388492 Retamg snap ring (2-3 acaJn. to
ring-gear): case)
Rear case bUshinQ 131 . 70071 Pari< pawt shaft
#9 n~te Dearing (rear case) ,. 132 70419 Guide cup
Case assy.' . '" 133 ' 70070, -- Park pawl return spring
Neutral start switch 134 7F338 " Manual lever
yent CaP, 135 7341 ,Grommet'.
Governor countet'W~ht 136 : 7F337 Throttle lever oil seal

.Body assy. - governor. .- "137 N62OO4-S51 AttachirJ rot &lock waftr - M8 x1.25
Piug governor r - , - 138', 7F291 Throttle lever (outer) ,
Sleeve gOvemor~, ,; ._ 139 7A441 pait pawl ' '
SCreen 8S&J. - '¥N. ~~ . .140 7AZJ2. _Park paWl actuating rod
Spring goy. vatve -.' 141 7A115 Manual lever (inner)
Vatve gove~· , .' 142 .~ ·7B21d'; Ron pin - 1/8 x0.95' grooved
Body governor " 143: 7E332 : Det~t spring
Bolt(~body to oounterweight): 144 N8OO2B7·S51 A~chirig,nut (manuat LVR)-
eup - gove~r spring retainer , _. M14 x 1.5 HEX ,
80ft (governor cover to governor " 145 7F290 ' ThrotUe lever (inner)
body) 146 7F292 Throttle torsion spring
Cover - governor valve body , 147 ,7F282 Vatve body reinforcement plate
Retaining snap ring (governor assy. 148 , ?Cl55 Separator plate gasket (~)
to O.P.S.) 149 7AOOB 5eparator pfate-
ExtensK>n housing gasket . 150' .. 70100 < Separator pfate gasket (lower)
Extension housing bushing 151~ 7A100 Valve body (main control)
'Extension housing l5? 7FOO3 FiKer. &grommet assy.. oil pan
. ExtensK>n housing seai 153 7A19.1 - Oii pan gasket-;.:. '
80ft (ext. hsg. to case) M6-12.5 x30 ,1~ 7A264 Oil pan -
'(6 req'd) " 155 ~S2 Batt (oit pan to case) - Me x 1.25 x
Stud (ext. hsQ. to'case) M8-1.25 x 54 " , 15 (17 req'd) ;,
(2 req'd holes land 6)@ 156 7E062 'Oil fitter gasket
Pipe pfug - 118-27 dry seal 157 N605nS-S Batt (valve body to case) - M6-1.0 x
CNerdrive servo piston retum spring- 30 (8 req'd).
Ovefdrive servo piston 158 N606022·S Bo~ (valve body to'case) - M6-1.0
Overdrive serYQ piston seaJ , x 40 (17 req'd)
CNerdrive servo 'Cover seal rings :' 159 N605n2·S Batt (screen to valve body)-
'Overdrive servo rover ..:- M&1.0 x 16 (3 req'd)
Retaining Snap ring (010 servo 'fo 160 353351·5 BaiNgovemor drive)
glSe) 161 _7F2n,,- Spring (~ ~unk)

Reverse servo piston return spring 162 7F434 Grommet .~' ,•
Reverse servo'piStoo (setective) 163 78498 Oil seal asSy. Manual lever
Reverse servo coVet', 164 ~ Overdrive anchor-pin - not serviced
Retaitling sOap ring (rev. servo to 165 ~5100 SQIts'(front pump to case- 7 req'd)
case) ;. 166 NK)4799-5100 Connector assy. (cooler line),

,5/16 tube x 1/4 external pipe

Part
No.

7K301
388104

7F273

70164,
9n13: "

7Cl22

'}El10
7F242
7005

7A247
7034

7Al89
70063

, 7K303
7A304
7E242,
7ArJ2
7C054
7t«1J

N8OO273'
7~

N8OO274

101
102

81

82
.. 83,

84

85
86

.87
.88

89
'90
91
92
93

'94
,'95
·96

97 ;
98
99'

100

115 70031
116 ',70030
117 70281
118 388215

103 7086
104 7A(W,
-105 7A039
'106 7052
107 N803747·

5100-
107A N803352·

Sl()() "
,'108 ': '.376649
109 :; 7F201 '
110 '7F200.
11'1 See Note
112 38851),5100
H3 7F2fJ4
114 388216

Chart
No•

DescrtptionPart
No.

7F2fJ7 I ,'Forward dutch cylinder &turbine
shaft

7F227 Forward dutch piston seal (outer)
7F228 Forward dutch piston seal (inner).
7L140 .,ForWard dutch piston . ,;,
7F230 Forward dutch piston return ~ring

7F229 Retum'spring retainer ,,-
388099 .Retaining snap rinQ
7E085 Waved spring
~2' Forward dutch external spli"e steel,

plate. -
7E311 Forward' & reverse ~utch intemal

spline friction pfate
7F278. .. FOrward·& reverse·dutch pressure
.' plate

Retaining snap rifIQ (selective)
#3 needle bearinQ (fwd. clutch)
Forward dutch hub ~., ' '..
#4 needle bearing,

. Reverse sun gear &drive shefl assy.
#5 needle bearing-
Forward sun gear
Center support retaining ring ~

Forward sun gear precision bushing
Center support planetary
Planetary OWC cage spring &roller
assy.

7A398. Planetary assy.
70095' Reverse band
7F236· ., Direct clutch hub
7F2~ #7 needle. bearing (direct clutch

, inner). .~
Retaining snap.riAg- '(se!eCtive)
Thrust Spacer
Direct clutch pressure plate

.• Direct clutch internal spline plates
Direct clutch external spline"plates
Retaining snap .ring,
Retum spring &retainer
Direct clutch piston
Direct dutch piston seal (inner)
Direct clutch piston seal (outer)
Ring gear &pari< gear "
Direct cy1inder '
Output shaft small (2) Teflon seal
rings (direct dutch) #5 and #6

7F240 1,#.8 needle bearing (direct dutch
'. Outer)

:' 7060 . Output, shaft

70483· .
.: 70040

70051
7F244..

, 7A019
I 7F244

7K399
388501

'. ·7F209
7C363
: 7504

~7-8

7F~7

784n
7E313
,7F238,
388104
7F235'
7F254
7F234
7cOOo
7Al53 '
7F283
7F284

79

80

49

40

62
63
64
6s

41
42,
43' ,

'44
45
46
47,
48

66
'67
68
69
70
71
72
73
74
75
76

,In
78

Chart
. No.

DescrIptIonPart
No.

lbrque converter
Direct drive shaft
Front pump seal
Front pump "0. ring
Front pump body
Front pump gasket
Front pump drive gear
Front pump driven gear
Statpr support - front pump
Intenn. dutch piston inner lip seal
Imenn. dutch piston outer lip seal
Front pump bushing

-Imenn. dutch piston \
Imenn. dutch piston r~tum springs &I 50
retainer ','

7F220 "I' Imerm. dUtch extemalspfin~ ~~I. ." 51
plates (set)· , -I - 52

7F219 "Interm. dutch internal spfine friction 53
.' . plates. ' 54

7F226 Int,enn; dutch pressure plate ' ~
70014 #1 thrust washer (fron.t pump) 56

setective .:,57
7F275 I Stator support seal ririgs (rev.- dutch)' 58

#1 and #2 59.
7F276·' I State>! support seal rings (fwd. dutch), 60

#3,and #4 ' 61
.. Ov8rdrive band

Imenn. owe retaining snap
Interm. owc-retajnilJQ .plate
Interm.'owe outer race
Imenn. one-way dutch 8.S$tJ.
ReVerse dutch drum .
Reverse dutch Piston seal (outer)
-Reverse dutch piston
Reverse clutch piston, seal (inner)
Thrust ring' ,_

-·Reverse dutch piston return spring
Retaining.snap ring ,
Reverse dutch front pressure plate
RevefSe clutch internal spline friction
plate " .

78442 I ReVerse clutch external spline,steet
plate

7F278 I Forward and reverse dutch
pressure plate

7D483 Reverse dutch retaining ring (set.)
70076 #2 thrust washer (rev. dutch)(D
7Al66 #2 Needle befng (rev. ctutch)(D
7F212 Turbine shaft

7902
7F208
7A248
70441
7Al03
7Al36
7C010'
7C011 "

, 7Al08·
7F225
7F224
78258 -
7EOOS. '
7F222'

7F196
389790-S

7F262
7F221
7F271
7F215 '
7D403
7E079
7D404
70256,
70405
7D406
7B066
7E311 '

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34

3?

36

15

17
18

19

16

1
2
3
4
5
6
7
8
9

10
11
12
13
14

37
38

38A
_,39

Chart
, No.

CD Some Applications
@ Sealant Coated

FIG. 17 Automatic Overdrive Transmission-Nomenclature
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17-20-19 Transmission--Automatic Overdrive 17-20-19

IOlr
07183-18 '

....0°

- LOW-REVERSE
SERVO

2-3 ACCUMULATOR" 0:..-·_-\ ---+-----::....--.

FIG. 19'Fluid Filter I' ,." .. ' ••

FI(;. 21 Accumulator .and Servo L9cations

FIG. 20 Removing Shift Spri~g an'd' Fioller Asse~bly
. ;

21. Remove the forward sun gear, the No. 5 ·.~e¢dle

bearing, the reverse sun gear and drive shell '~nd
the No. 4 needle bearing as an assembly. ,

22. ,Remove the ce,f1te(- support snap ring:,,; .... ,.

Note position of tabs for assembly.

23.. ·L..Jsing·' a screwdriver, pry the "anifclunk: spring out,
from between' the center support and the case.

'.,., Note the ,Io~ation '~f,or a~se'mbIY..: ", ',~"

24. 'Remove the' center support and planetary carrier
,as an., ass~mbly~.

26. Rem'ove .the reve(se band.· '::.

26. If the direct clutch hub did' -not 'come '~ut with the
plarie,tary carrier, reach' in and lift it out of the direct
clutch.. ' ;

27. Remove the (6) extension housing attaching bolts
and the extension .housing. Remqve ~nd discard
the extension housing gasket·· .' :. ~ .

NOTE: The extension housing bolts have be,en .coated
with a sealant. More' break torque"may be' required to
remove these bolts. '

28. Remove the retaining ring and governor ass,embly
(Fig. ?5) ..

NOTE': - If .the transmission is Rositioned ~ with the
outpu~ shaft pointing up, ·do not allow- the shaft,

O,?185-1A

FIG.' 22 Removing or Installing .Direc;t Drive: Shaft

ass~mb'ly to fall through ~he case when the
governor is removed. ' _. . . , .. ;.' '

29. Remov~ the governor drive b~1I from the output
. shaft. ,A magnet may be used t9 aid' removal. '

. 30.', Remove _the output shaft, 'the" ring gear and the
, . direct clutch as an assembly, through the front of

the :,case (Fig. 26). '
. .

31. Remove the output shaft No. 9 needle oearing
from the rear of the case.· . . ",

32. Remove the intermediate one-way ·clutch..

33. Remove the rev'erse clutch assembly from' 'the,
,': -forward clutch assembly. "

.Sub-Assemblies

Governor

Ref~r to Fig. 27.
.. ~ • t. : ••

Disassembly

1.' . Remove the screws attaching the counterweight to
the governor body. ,...

2. Remove the cover screws and cover.
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17-20-20 Transmission~AutomaticOverdrive

\ '.~,

\',
~'

Inter~ediate One-Way Clutch
Refer..to Fig.' 29 ..··

Disassembly ,. ,\. .
1. Using snap ring p'liers~ ,rem"ove'the cl~tch 'retainiflg

. ring. '. ".~ , .

2. Remove'·the. clut~~ retaining plate.

3. "Remove the clutch"outer race 'by lifting on the race
while tur.ning courlt~rclockwi~e. o' "

4. Ca~efully lift ,the,' ':0ne-~ay crutCh frorT) ~he'inner:
r~ce ..., '\ ,.....

FIG. 24 Removing Overdrive Band

Assembly
, To assemble the, intermediate .on~-yvay cJutch,
reverse', the ,disassembly 'procedure~

., • • tI • ,"

Output Shaft

,R.efe;- .to~~g ..30.

Disassembly, ..

1. Remove'the ring retaining' the.:output shaft hub to
the ring gear. \ -;

2. Separate th.e outP,ut 'shaft a~d hub. assembly from
the r~ng gear. . :',' '. ',' ,':'

3. Remove the direct:, clutch 'from the ring gear ?nd
the, No.8' needle bearing frqni' the back of the ,
'direct clutch.

4. ' Remove the four output shaft r seal rings and the'
hub-to-output shaft retaining ring. Separafe the hub'
f~om the output ~ shaft.

o • 5.. R~move the ~two direct clutch ~seal rings-:. frQ'm the
output shaft.' '0 '

Assembiy ,. . "

Tb,~assemble· tHe. o.ufput sh?lft, reverse t~e disassembly
,,' procedure. '.

Man~al and:Th~ottle Linka~~'··

Refer to" Fig. 3.1. ,;

Disassembly . " '. ~ ~'

1. . 'Gr'asp the outer ttirottJe'lever firmly and loosen the '
lever attaching. nut (13mm). Remove the attaching

" nut, tre, lockwasher, and, ,throttle' lever-. .

- ~'

FIG. 23 Removir-'g Fro,nt Oil:..~ump

3.' Remove the'plug, the ',sleeve, and, the valve from
, the governor body. .. . .:, .

Assembly.' 0

1. If removed, rein'stall the clip a.nd spring "on U1e
valve.

2. Install the. val.ve in the governor body.

. 3. I,nstall the sleeve in the governor body, with the
points o.utward.

4. Install the plug in the sleeve· with the knurled face
inward.

5. Attadh the cover. .TighteD the. screws to '2.3-3.4
N · m (20'-30 in-Ibs). .

6. .P,,?sitiori the gqverno(, ~oqy to the counterweight .
and install the~ screws. Tighten the screws to 6-7 '

, N· m (50-60 in~lbs). The' finished' face of the body
'should be flush with the fac'e of the counterweight.
(If it -is not, the ~o'dy is installed backwards).

Parking 'Pawl''- ~ .

Refer to Fig: 28.

Dissassembly . ~ '_

1. Slide the park pawl shaft out the rear of the case
and remove the parking pawl..

2. Remove the 'return spring.

Assembly
.,

.' 1. Hook the squared end of the spring into the notch
on the park pawl.

2. Hold pawl and spring in place·and hoo.k curved end
of spring into the recess in the caSe.

3. Install the park pawl' shaft.
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17-20-21 Transmission-Autpmatic Overdrive 17-20-21

EXPANDING
TYPE SNAP

RING PLIERS
T73P-77060-A

GOVERNOR
RETAINING
RING

GOVERNOR
ASSEMBLY

07188-18

COVER
ATIACHING

SCREWS

SPRING

NOTE: CD THE STEEL BANK (BRASS
COLORED) GOES INWARD
AND THE TIP OF THE ,',
SCREEN FACES OUTWARD

COUNTERWEIGHT
ATIACHING

SCREWS

FIG. 25 Removing ~overnor

" . NOTE:' USE CARE WHEN
REMOV.ING THIS.,

, ASSEMBLY TO PREVENT
----~--- DAMAGE TO THE ,OUTPUT

SHAFT SEAL'RINGS
-,AND THEIR SEALiNG

'/----.o-O~-,r-:-",....-o:::::::=,-OO-O='O:::::::OT~:ACE.~ ~

o .'.

. D7189-1A

FIG. 26 Remove Output ~haft, Ring Gear ar:-d Direct
Clutch. Assembly "

NOTE: The outer throttle lever must be held in the
position shown in Fig: 32 to prevent the inner
throttle lever from rotating against the m~chined

v~lve body. ~urface. F~ilure to. observe this
precaution could. res~lt in dart:lage to the valve
body surface.

2: ,- Using a small screw dr.iver or awf, remove the seal
from the outer manual lever counterbore.

• I

Discard seal.

FIG., 27 Governor-Explod~d View

3. Using a pair of diagonal cutters, remove the
manual shaft" retaining pin from the case.

4. Grip -the inner manual lever with an adjustable'
wrench and loosen the lever attaching nut (20mm).
Threaq the nut off the shaft and remove the lever:

5. Remove the inner throttle lever and torsion spring ..

'6. Remove the ~inner manual iever and parking pawl
actuating rod as an ,assembly. After removal, the
rod may be disengaged from the leyer. .

7. Remove the manual lever shaft seal 'from the case
using seal remover. Tool .T58L-1 01-B' (or
equiva.lent) as shown' in Fig. 33.

Discard seal.

Assem~ly

To assemble the manual and throttle linkages, reverse
the disassembly except for the following:

1. Install a new manu~1 lever seal using Seal Install~r

T74P-,77498-A or. equivalent tool 'as shown in
, Fig. 34.' " , "J

2. Before installing the 'outer throttle 'lever, install a
new seal in' the outer manual lever (Fig. 35). A
13mm thin wall socket may be useful, using the
end that the' ratchet drive would be in'serted into, to
seat the seal. '

N'OTE: The seal identification number must face
outward.

Direct Clutch
, Refer to Fig. 36.

Disassembly
',1~' Remove the No.7 direct clutch hub inner needle

bearing and bearing support.
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17-20'-22 Transmission-Automatic Overdrive 17~20,-22

FIG. 31 Manual and, Throttle,linkage
V'. • • • '. • .~~ ~ I

proced!Jre as 'described',' in Section 17-01 ~
Transmissio~, Automatic-G'er'1eral Service. '"

D7192·1A

HUB TO CASE
NO.9 NEEO'LE

BEARING' ~

'RETAINING'
. RING

o MANUAL' ,

~
AJ~~~~NG"

OUTER INNER- ,NUT
THROTILE MANUAL ~~' .

LEVER LEVER' - . " . .
03949':'10,

HUB TO DIRECT
CLUTCH NO, 8

NEEDLE
BEARING

PARKING,
PAWL

ACTUATING ,
ROD

MANUAL" '.;.

LEVER.
RETAINt"NG~-_~Itft--~

PIN

OUTPUT
SHAFT

"", .1.--

OUTER
MANUAL

LEVER

'THROTTLE'
.. LEVER

. ATTACHING
NUT

FIG. 30 O~tput ,Shaft~E~plod~d~ ~iew

'D7190-1A

D7191·1A

ONE-WAY
CLUTCH

" ASSEMf3LY

CLUTCH OUTER
RACE AND '
INTERMEDIATE

, CLUTC'H HUB

PARKING
PAWL

INTERMEDIATE
ONE-WAY\CLUTCH ( ,
, ' ' INNER RACE

CLUTCH
" ,'RETAINING

PLATE

CLUTCH
RETAINING

RING,

FIG. 28 Parking Pawl
• ~ .: ". 1"-

1. Inst'all a new inner piston seal on the clutch drum
hub as follows: ' ,

·'a. Position, .. Seal Protecto'r, T80L-77234-A'or
equivalent over the ,clutch drum' hub' (View A,

.. Fig. 3~).

b. ' Lubric~t~ the seal and the seal protector with
-. "'. ! ' ,petrole~m jelly.,.. .

c. Position'the seed over the,instalrer tool with the'
,", sealing 'lip facing down' (View 8, FiW'39)'. ,

.d. Push the seal down until it snaps off the end of
~~~ ,pr~t~ctor'ontb" the c::lutGh hub.·'· .

,e. Remove the seal protector from the clutch
hub. . . .,_:'

FIG. '29; h,termediate: One-Way Clutch-Ex'ploded View

2. .: ~emove the clutch pack selective retaining ring.

3. ,Remove the ~I.utch pack fr~rn t,he ·dru~'·. "

4. Using Clutch. iSpring Compressor Tool T65L-
.77515-A (or equivalent), compress the piston
return springs. ,~nd.' remove ,the ret~ining ring
(Fig. 37).

5.' Remove the spring retainer assemb,ly and piston
from the drum. (Use air pressure, if necessary to
remove piston.) Make sure th~ b,all check in piston'

" is free. Note the position and direction of the lip
,seals and then remove them.

6.' Inspect the direct clutCh piston check:ball (Fig. 38) ..
Perform the direct 'clutch pistbh ct"leck ball leakage

Assembly . ~ .......
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\
LEVER MUST NOT BE
ALLOWED TO CONTACT

'THE VALVE BODY
SURFAC,E

GRASP
FIRMLY

LEVER
ATIACHING
NUT

°l193-1A

FIG. -32 Removing Outer'Throttle 'Lever, ~

PULLER
T58L- 101-B '

, -t,

03951-18

FIG. 3,~" R~moving Manual Lever Shaf,f Seal ~.:: .~,

f. Slide the seal :l:Jp until it seats' in the' seal
groove.

2. Install, a .new outer. clutch piston seal. Note the
'direction of the se~ling lip before installation. The
lip points away from the spring I posts.

3. "Insi~il the c1~t6h ~pply piston a~ follows:

a. 'Coat the piston seals, the· clutch ,drum' sealing
area, and the .piston inner seal, area with

" petroleum jelly.: " '

b. Install .the piston in ,Seal' Protector T80L
77254o;-A (or equivalent), as" shown in Fig. 40.

c. Position the tool 'in the clLJt6hdrum and push
the piston to the bottom of .th~ drum using
even thumb pressure. .

4. 'install the piston spring and retainer,'assembly and
retaining ring using compressor' Tobl T,65L
77515-A or equivalent.

5. Install the clutch pack.

6. Install 'the' clutc'h pack selective retaining ring and
check the clearance betwe.en the ring and the

FIG. 34 Installing Manual Leyer Seal

I ,

"~."/.
'FIG. 35 Installing Outer Throttle L:ever. Seal

pressure-plate. 'The pressure plate, should be' held
downward 'as the clearance is ,checked. The

. clE?arance should .. b~: ~.OL (302 CID) EFI Engine
1.27-1.77mm (0.050-0.067 inch). If the clearance is
not within limits, selective snap rings are available
in the following thicknesses: 0.050 to 0.054, 0.064
to 0.068, 0.078 to 0.082 and 0.092 to 0.096 inch.

.. Install the correct sizen'snap:' ring and recheck the
cl~arance-. ' ,

7. Check' the' crutCh for :proper operation using 'air
p~essure. The clutch should be heard ,and· felt to
apply .smoQthly a~d ,wit.hout le.akage. ','

Forward Clu,t~h'

Refer to Fig. 41.
, ~

Disas~emb~y . . ..' .
1. Remove the clutch hub and No.3 needle bearing,

if not already removed. .~.. :
• . f • ~ t _

2~ Rem~ve the clutch pack selective retaini~g ring.
NOTE: To -aid handling, the clutch may set in the
extension housing or. a 2 inch diameter hole may
be"lcut ~n the work be..nch.

3. Rempve the clutch pack.
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17-20-24 Transmission-Automatic' Overdrive 17-20-24

FIG. 37· Remo~ing .~ir~ct Clutch Ret~ining, R~ng.

4. Compress the piston return spring using Tool
T65l-775t5-A and' forward clutch adapter Tool
T80l-77515-A (or equivalent) (Fig....42). .' Remove
the retaining ring and spring retainer.

5. Rer:nove the clutch. piston.
6. Make sure that the two ball checks in forWard

clutch cylinaer are· free. :
7. Note the position of 'the inner and outer piston

seals, then remove them.

Assem~ly,

1. Install new seals on the clutch piston. Note the
direGtion of the sealing lip before installation'
(Fig. 43).

FIG~' 38 Direct Clutch ,Piston

D4942·1A
CHE,9K BALL

'2. Install the clutch piston as follows:

a. Coat the piston seals and the clutch drum
sealing area with petroleum jelly.. ' .,.

b. Install the' inner seal prot~ctor, Tool T80l..
77140..A or equivalent, over the clutch cylinder
hub '(Fig. 4~). . . . .'. , .

.d. "-Install the. piston in the o~ter :~eal protector,
. ..Tool T68p..7D158..A or equivalent (Fig. 44).

d... Position the seal protector and piston in the
clutch drum. Push .-the pis~on to the bottom· of

. the drum',using even thumb pr~ssu.re ..

3. Install. the piston r~turn spring; 'the 'spd'ng ·.retainer
and, the retaining ring. Compress the piston return

. spring using compressor Tool T65l-77515-A and
forward clutch adapter Tool T80L..77515..A (or
equivalent), as.:shown.in Fig. 42. .

,4. Install the clutch pack. The wave plate must be
installed first. <

..
5. .. Install ~he clutch pack retaining ring and check the

clearance between the ring.,and the pressure' plate.
The' pressure plate should' be held downward as
the clearance is checked.. .

The clear~~~e should be:

I 5.0l. (302 CID) EFI ~ 1.27mm.-2.26mm
(0.050..0.089 inch) . "\

If .!he.'clearance is' not w.ithin ,specifications,
selective snap rings are available in the following
thicknesses: 0.060 to 0.064, ·0.074 to'0.078, ·0.088
to.0.092"and 0.1 02~to 0.106 inch. Install the correct
size snap ring anq recheck the .clearance.

6.. ~~ C~eck the clutch for proper operation. using air
-pressure. The clutCh should be heard and felt to'
apply smoothly and. without I_eakage~.

"R~verse Clutch

" ..R~f~r to' Fig. 4.5...

Disassemb.ly

1. Remove No. 2 needl~ ,~~a~ing~

2. Remove the ~Iutch pack reta~fling ,ring.
.." . t...' ':

3. . Remove the clutch ·pack.

DIRECT
CLUTCH

HUB

EXPANDING
TYPE SNAP
RING PLIERS

PISTON RETURN
SPRING AND

RETAINER
ASSEMBLY

CLUTCH
PISTON

DIRECT
CLUTCH
DRUM

PISTON
SEALS /

CLUTCH/" .
PACK

PRESSURE/'
PLATE

FIG. 36 Direct Clut~h-~xploded.View

~',
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DIRECT'
CLUTC_~,'

DRUM .

PISTON
SEAL

SEAL PROTECTOR
T80L-77234-A

• I

;'

INNER PISTON
SEAL, INSTALLED

NOTE THE DIRECTION
'OF THE SEALING LIP . VIEW,B, D7198-2A ,-

FIG. 39 Inner Piston 'Seal ~nstalla.tion '

SEAL
P~OTECTOR .
T80L-77254-A

. '..
07199-1A

.FIG. 40 Clutch Piston Assembly> :
, ~ .•. -.,t.~, '

4. .Remove the, wave snap ring' using .c,ompres,sor
- 'Tool' T65L-77515.-A and adapte('Tool'T80L

77405-A or equivalent (Fig. 46). '.

5.' , Remove. tt)'e .piston .'return sprJng. ~nd the thrust'
ring. " ' .~ "

6. Remove the 9lutch. piston. '.
,,:NOTE:·.To aid' (embval, apply" air pressure to the

drum. Block the opposite hole· ~ with finger.

Assembly"
1. Install new sear's on the clutch pisto'n.' Because the

, seal is square cut, the ·direction of; installation is not
important. ,'.
B.e sure ball check' in piston is 'free.

2. Install the 'clutch pi~ton ·as·"follt?ws:.

a. ,Coat the piston seals and clutch drum sealing
area with petroleum jelly.

b.. Install inner seal protector, Too~>T80L-77403-B
and outer Seal Protector T80L-77403-A (or .
equivalent) in the clutch. drum (Fig. 47).1,\

c~ Coat 'the seal protector tools. with pet'roleum
jelly. .' -

FIG. 41 Forward Clutch-Exploded View ,

d. Position the piston and push it to the bottqm of
the drum using even ,thumb pressure.

~ e; , Remov~ the ',$e'al ,protector, tools: ~'

3. 'Install thEf piston thrusf ring and'the piston return
,spring. , : .

4. Install the wave snap dng '(with points down) using
compressor 'Tool T65L-77515-A and adapter TO.ol
T80L-77405-A (or equivalent) (Fig .. 46). ':.

, ~ . .
5. 'Ir:lstall the clutch pack. The ,app.IYcplate, must be

installed first. Note that the dished side of the plate
',must face 'the· piston. . '

6. Install the clutch pack retain'ing ring and check the
clearance betwee'r, the ring 'and the pressure plate.

... The,pressu,re plate should be held dow~ward as
th~ clearanqe is checked.· ,"

The clea~ance should be:

5.0L (302 CID) EFI 1.02mm-1.91mm
(0.040-0.075 in.)

If the clearance is not within specifications,
'se'lective snap rings are available in the following
thicknes~es: 0.060 to 0.064, 0.074 to 0.078;0.088
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.. t".; •

Disassembly andA~s~mbl.y. ,', ' \:,

2-3" Accumula~c;l~ ...
Refer to Fig. 55. ' ,

Install.new s6'als on 'the accumulator p'iston. B'e sure the
diagonal cuts are properly aligned.: ..

#I"~ • • • • ~ • • • ":t. • •

J-ow-~ev~rs~ Servo ..' .
Refer to Fig'. 56. '

.2. Remove the, fO'rward s'un gear and No. ~ 5 'needle
bearing from the drive shell.

. ':-\

3. Remove the-No. 5'~needle bearing from the fqrward '
sun ,ge~r. . " .'

Assem~l.y , . '
'The s~n, ..gear and drive shell will' be~ass.embled as 'part'
of ,the ~ransmission a~~embly proced,u~e.~," ,

Pump a~d Intermediate Clutch Pist~n..

. Refer ',~o Fig. 51. , /

Disassembly.:.:.: ,-' .
1. Remove the No~ 1 thru~t .washer. (Figs. 15 and 16).

2. Remove the four pump seal rings'(Figs. 15 and 16).
The' reverse _ciutch rings ..are larger than the
forw~rd 6Iutchrihg·s. ..,.. . ' .

. , .. '3.. Remove, the pump body-ta-case seal and discard.

~ '4. ' Remove the spri.ng retain8.-r aS~~Tnbly l:>Y 'caref'ully
dislodging the tabs (Fig~,' 52). (,' . ,

5. ,- Remove the 'intermediate clutch pisto~·.

6." Remove the five stator support' bolts (lOmm) and
th~ stator support.

7. Remove th'~ drive, and driven pump gears from the
. , pump body. "'~. ','

. '.,'

,Assembly f'

1. In~tali the dri~e and dti~en"pump gears in the pump
body as shown in Fig. 53. 'Chamfers on both gears

, face into' th~ pump' body.' '. .',

2. . Position the stator support aqd install,the bolts.
Tighten bolts to 16-22 N· m (12~,16 ft~lbs).

3. Install a new pump to 'case,~'s~ql. -;
, (

4. Install. new seals on the clutch piston: Note the
direction of the sealing lip before installati,on. The
lips point ~way frQm t~e spring posts (FJg. 54).:,

5. Install the clutch piston as follows:

a. Coat the piston seals and~ the pump body
sealing area with petroleum ,jelly.·

:.\~b. Install ,'the' piston in ";S~·al!. "Protector . 'T80[-
77005-A '·~(or e'quivale·n·t)... . . - ".: .

• • .. _.. • oIr~~·

, c. Install th~·piston in the pump.body a,,nd push to
the bottom of the bor~' by exe'r:ting 'even ,thumb
pressure on the piston.' ,

IMPORTANT NOTE: Th~':p'iston .tble~d.·:hqle mu~t
be -located at -12:00 position· (toward top of.
transmission). . " . , "."j'., .

6~ Snap the spring retainer assembly intQ ..placeo'n
th~' pu,mp bo~y .. Use ~ven p.re~s~re.

7. . 'Inst,all ~the 'pump ~ seal rings.

Accumulators and Servo

D7201·1A

COMPRESSOR, .,' '
TOOL-T65L-77515-A '-.1 -

AND ADAPTER
T80L-77515~A

, .
to 0.092 and 0.102 to 0.106 inch. Insert the correct
size snap. ~in~ and recheck ,the clearance.

7. Ch~ck the cfutch for proper' operation using ai'r
pressure. The clutch shoulrj be heard and felt to
apply smoothly ~nd ,without leakage. '

8. Install the No. :,2 needle bearing (4x2). ,

Center Support and Planetary One-way Clutch ~.

Refer to Fig. 48. '

Disassembl,y

1. Remove the center support from, the planetary
carrier. Rotafe, the cen'ter :-sup~port

counterclockwise, ar.td lift ~o 'remove., 1

2. Car'efully 'remove the planetary one-way-:-clutch
from the plan,et~ary :-.assembly..

Assembly' . ~"_, ",

1. If necessary, assemble the one-way. 'clutch as
shown 'i.n· ~ig> 49. .

,,~ :

2. Install the o~'e-'way clutch in,' the planetary, carrier.

3. '.Instali the center support into th,e one-way clutch
~y rqtat~~g ,th.e' center support counter~lockwise.

Lubricating' the clutch races ,and the clutch
assembly with petroleum "jelly-may aid in asser:nbly.,

Sun Gear and Drive Shell

Refer to Fig.' 50.

Qisas~embly
. . ., ~'

1., Remove ..the N'd. 4· needle, bear~ng from the' drive
shell. . , , .: ','

,FIG. 42, Rem'oving Forward; Clutch Retainer Ring' and
~ Spring, Retainer,;, '

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED
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OUTER PISTON 'SEAL
THE SEALS MUST BE
INSTALLED WITH THE
SEALING LIP TOWARD

YOU,AS SHOWN D7202-2A,

_ -.·t~ ,,_

fiG. 43 Clutch Piston ~eal Installation.

07203-1A

FIG. 44 Clutch Piston Assembly ,

D72~4-1A

PRESSURE
. PLATE

WAVE~

SNAP RING

APPLY
PLATE

C'LUTCH
PACK.,

NO.2 NEEDLE
BEARING (4 X 2)

THRUST WASHER (4 X 4)

FIG., 45 'Reverse Clutch-~xploded View

'(8mm) from separator ,plate:' (Fi~i. 5Q) .. R~move
"separato~ plate~,. reinforcem~l'Jf. plate'S and

separator plate g,~sket (~,ig. 60). ·;Dis<?ard. gasket.

2. Remove the two relief valves and $even check
balls from th~ valve body.' Note the location of the
orange ball. It: is not interchangeable with the (6)
black,'balls (Fig. ,:,~1.). ..

.3., R~fer,to Figs. 62,-66,for,identificatjon and location
of aU valves in the valve body. Figs. 62-65 shows
all valves in ,an' exploded view. Fig. 66 shows all
valve components assembled" in the correct
location in, the valve body.

2 NOTE: Most main: control valve body plug~ have
tapP,ed holes .on the outside to accommodate a
metr~c (M4) screw fpr easier remov~1 ~f the p~ugs
when cleaning or servicing, the' valve body.
Reinstall the plugs with ttie tapped 'holes on the
outside.

4. Remove the manual valve from the \J"alve body.

5. With an awl or ice-pick, lift the r.etaining ,clip off the
· throttle sleeve. Press the throttle plunger into the

bore and, spring pressure, will ,force theJ. throttle
sleeve out of the valve body. Position ~'finger to

j,:

OUTER SEAL
PROTECTOR

T68P-7D158-A '

Inspect the sealing edge on both'the servo cover and
,the apply piston.' Replace the' cover, or ,piston, if
necessary. '

'Overdrhl"e Servo ,

Refer to Fig. '57.'

1. Pul.! the ,oyerdrive.servo pist9n ,ou.t of the, piston
coyer. "

2. Install""new seals 'on the,' piston and cover.:

3. Inst"all,the 'piston in the 'cover. d',
I • .. ~ \, . '

Valve Body
.,' 'Refer to. Fi~ls': 58:.69.
• • ' , ~ I

D;i~assembly

1. Remove and discard valve body gasket Loosen
,and. remove (11) -bolts .(10mm socket) from
. reinforcement plates and detent spring.guide bolt
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'1.

COMPRESSOR
TOOL-T65L-77515-A '.

AND ADAPTER
·T80L-77405-A

PLANETARY
ASSEMBLY

D7205-1A

.CENTER
SUPPORT

D7207-1A

FIG. 46' R.emov'ing or Installing. '!iave Snap Ring
FIG.' 48 Center Support and pianetary.One-Way

Clutch-Exploded View

, .SPRING·, _

NOTE:
THE CURVED END
OF THE SPRING

. MUST FACE THE
· " .ROLLER.

D7208·1A .

NOTE: THE HOOKED END
t; OF THE SPRING

'~ MUST FIT· TIGHT
'QN THE FRAME.

.~. ROLLER
;J'

OUTER SEAL,
, PROTECTOR
T80L-77403-A

INNER SEAL
PROTECTOR
T80L-77403~B

This retainer plate'is longer and·.thicker than the other
. four spring retainer plates and'must be reinstalled in

this slot. 0 Remove the modulator 'valve spring and 2-3
capacity modulator~valve.· :'

preve~.t the valv.es from flying out 'of th.e bore.
Remove the throttle' sleeve, preload spring~' throttle
plug: thr9ttle' cont~ol v~lve, throttle' control 'spring
and throttle plunger. " . ·

, <\

" NOTE: The chamfered--stem. of the throttle control
valve faces the throttle plunger. Th~ notch in the
throttle plug faces the bottom of the $Ieeve bore.

6. Lift 'the retaining 'clip' off the 2-3 backout valve with
an awl:or ice-pick. Remove the, bore' plug, spring
and 2-3 backout· .valve. '

7. Remove the retaining plate. from the bore plug of
,the orifice control valve. Remove the bore plug,
orifice control valye'and spring. Wlth needle-nose
pliers, remov~ -the .sp~i'ng ' .. retaining plate, that

: separates the orifice control v'alve from the 2-3
capacity m'odulator valve:,

.. ~. , .. •.• I •

NOTE: Be carefut', the 2-3 Gapacitymodular spring may'
"shoot" out. '. " .

, .
FIG. 47 Installing Clutch Piston

:}\.

D7206·1A

'FIG: 49, One-Way' Clutch ~sse~~.iy<

8. Lift the retaining clip 'off the 3-4 shift valve sleeve~

Remove the sleeve, p.lug, 3-4. shift valve, spring,
modulator valve spring. and", 3-4 TV modulatqr
valve. . . .'

NOTE: The. notch in tne plug faces· the bottom of
the ,- sleeve' bore: .

9.' With" needle-riose pliers, rel1}<;)ve the .spr.ing
retaining plate from the TV limit valve b~re.:

R~move tge sp~ing and TY. limit .valve., I ".

NOTE: When doing this, be careful tt)e. spring .may 0

"Shoot" out. .

1O. Remove the retaining clip from the J~2' shift ~aIV~
bore plug. Remove the bore plug, 1~2 shift.·valve
and spring. _ ". .

11.. Remove plug retaini.ng platefro'm the 0.0: servo
regulator valve bore plug. Remove the 'bore plug,
spring an~ 0.0. ~erv~ regulato~ valve.',

. 12. Lift the retaining plate. off the '3~,4 shu,ttle valve bore
plug. Remove the bore plug', 3-4 shuttle valve ,and
s,pring. . ,

13. V\{ith,an' awl ~r icepick, lift the:retaining clip off the
1~2 accumulator valv~ bore plug. Remove the bore

, plug, O-ring seal, spring and .1-2 accumulator '
valve. " '

:' -:: ' c-

o, .NOTE: The 1-2 accuml:Jlator valve ,and valve body
diameter are not the same for. all models. 0

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



FIG. 50 Sun ~ear and Drive Shell~Exploded View

17-20-29

DRIVE
SHELL'

NO.4
NEEDLE

BEARING "

NO.5
NEEDLE

BEARING,

PUMP
BODY

Transmission~Automatic',Overdrive

REVERSE.
SUN GEAR

FORWARD
, SUN GEAR

. 07209-18

17-20-29

INTERMEDIATE
CLUTCH SPRI NG

RETAINER ASSEMBLY

D7211·1A

FIG. 53 Drive and Driven Pump G~ar~lns~allation

\17., With needle-nose pliers; ,r~move the spring,retainer
plate from the 3-4 backout valve Qore. Remove the

,spring and 3-4 backout valve. .

NOTE: Be car,eful, :the spring,', may'" shoot'.'-: out.
tfl~" Remove the retaining clip· from the 2-3 shift valve

bore plug. Remove the bore plug, 2-3 shift valve,
the' 3-2. c'ontrol' valve, the shift ,valve spring,
modulator valve spring, and" ,2:3 ,TV mqdulator
valv~.

19. Inspect and clean the-valve body as described 'in
Section 17-01, Transmission, Automatic---:General
Service,-~nder Control Valve Body-Cleaning and
If)spectio~. "

As~embly , I' •.

BefoJe installing the contro'l valves,'lubricate the bores,
valves, springs and seals with Motorcraft MER~ON®
Multi-Purpose Automatic Transmission Fluid, XT-2-QDX
or DDX E.4AZ- ~ 9582-B (ESP-M2C1,66-H) or equivalent.
" Refer, to' Figs. 62-,65 for correct assembly of all valve
components: Refer to Fig.. 66 for correct location 9f the
valv~s in the body. ,
NOTE: To' insure correct assembly;, ~hen assembling a
bore where the spring goes in first and a valv~·,with a
"pocket" goes on top (e.g. 1-2 capacity mbdulator

.valve,3-4 shuttle, 1-2 shift valve); it may be helpful to
.put a pl.ug of petroleum jelly ·in valve pocket. 'Insert
spring into pocket and then assemble.. A no shift

puMp BODY
TO CASE SEAL

SPRING
RETAINER

ASSEMBLY
INTERMEDIATE

CLUTCH PISTON
D7210-1A

·FIG. 51 Pump' and' 'Intermediate"Clutch' Piston- '~',
Exploded View

14. Remov~ ,the retaining clip from the 1-2 capacity
modulator valve bore plug. Remove"the bore plug,
1-2 capacity ~odulator v~lve and spring.

15. Remove the retaining clip from thE3 boost sleeve.
Remove the. boost .sleeve,,' boost valve, main
regulator valv~ spring, boost, valve spring, spring
seat and main pressure regulator' valve. '

16'., T~o spr~ng retain~r plates hold and separate'the 2
1 schedul!ng valv'e and the 'low,+servo modulator
valve..Remove the' o~ter spr:ing retainer plate and

~.Iow servo, modulator'. spring ,and valve from the
·'valve body.

NOTE: Be ~aref,~I, th~ spring may "sh~ot" out.

Remove the scheduling valve' spring" and .t~e 2-1
scheduling valve. ,: '

NOTE):' Be careful, the' spring may' "shoot" out~

FIG. 52 Removing Spring Retainer

THIS REFERENCE
MARK MUST BE

FACE DOWN AFTER
INSTALLATION.

THE CHAMFERS
ON BOTH GEARS
MUST BE FACE
DOWN AFTER

INSTALLATION, 07212·1A
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INNER
PISTON

SEAL

FIG. 54 ·Piston. Seal Installation

......
,,,\:

RETAINING
RING

2-3 ACCUMULATOR,
'~ COV~R

RETAINING
RING

SERVO
.. PISTON

- SERVO
COVER

PISTON,
RETURN
SPRING

;FIG. 56' Low-Rev~rse Servo-Exploded View

Flq. 57: Overdrive S.ervo~~xpl·oded·View " .

6. In~tall th.~:1-2 accul1Julator valve, a.od spring. (~or
..... high' rate. 1-2 ,a¢cumulator valves use tW9 'sprin·gs.)

"~ris~all the O-ring rh, the shal,low groove' of the bore
,plug and lubricate the O.:r.ing. Install-. th~ bore plug
into the bore with the' O-'dn'g toward t~e o~tside.
Jnstall the retaining 'clip on' the bore plug: "

NOTE:o:Tfloe 1-2 accumulator valve and valve b~dY
diameters are not the same fqr all m9dels~·,

Insert.the spring, 3-4 sh·uttle valve, and bor~.~p'lug in .
the va~ve body:: Place .retaining plate: on ,:bore plug.

D7217-1~

. PISTON
RETURN
SPRING

0-0:' SERVO ,
.', PI?-r:ON "

COVER'
SEAL

PISTON.'
SEAL

. COVER
SEAL

. t: PISTON
COVER

7.

FIG. 55' 2~3 Accumulator

co.ridition could 'occur' i,t ,the 1-2 'capacity. ~ modulator
valve and spring. were n'ot carefully asse·mbled.-

,; ~ .« ,

1. Insert the 2-3 TV' modulator Valve,. modulatc)r valve
spring, the 3-2 c6ntrdl',valv8, shiffvalve spring, and
,2-3 .shift vaI,ve in the valve body. Insert th~ bore -'
plug'rand from the unqerside of the pody place the
.retai~ing ciip in the slot on the bore' ·.pl~g.

2. Install th~ 3-4 backo~t'valve and spring in' the' valve
body. Insert the spring retainer plate in the proper
slot in the ',valve. body....

.~~... ' Place the 2-1' scheduling valve ,and spring 'in the
valve' body: 'Install the spring retainer pl~te. in the
bore. Install the low 'servo modulator "valve and
spring into the bore on top of the retainer plate that
separates.,the scheduling valve from ·tt'1~}!lodulator

'yalve. Insertth.e retaining clip' into t~~ prqper ~Iot in
, theva~ve,. body. " , . . ,

4.' ... Install the' ·main pres/sure regul~t9r' valv.e, spring
seat, boo,?t valve spring, main regu~.~tor .valve
spring, bQost' valve~ and boost sleeve. Inst~1I the'
retaining clip 'on 'the boost sle~ve. .

. . ~ .., " . .".

NOTE: A wad of petroleum jelly placed in boost sleeve
wHI insur'e that' boost valve 'stays in, place". during
?ssembly~' ' , .. .,' '.'.', -, '",. ,

5. Install· spring, 1;.2. capacity -modulator valve, and
bore plug in.the valve body. -Place:retaining clip on'
b.ore.. plug. . " , . . '. :' '" . . -.:
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GOVERNOR
ASS~M8LY

00:3·1

REVER~E. '.CLUTCH

":' I
I" I

LOW
. REVERSE

SERVO·

GOV..

J:,

00 SERVO

TV LIMIT

LINE

T.V. RELIEF VALVE

2-3 SHIFT
~ ':: un••~:: Y"LY~ H:: II VALVE

~ ACCUMULATOR
(CASE)

CONVERTER
RELIEF
VALVE

'FIG. 58 Valve .. Body Schematic
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·17·20·32 Transmission-Automatic .Overdrive- '17·20-32

FIG. 59 Removing ·Petent· .Spring._Guide \801t

Install the 0.0. servo regulator valve, spring and
bore 'plug -.into .b~re. . ,

Place spring,: 1-2, shift \l.alve, and b:ore plug into
valve b'ody~ Install retai~ing clip, on bore ~plug. "

Insert ,TV limit valve 'and spring into ,valve body
bore. I~sert spring retainer glate "in' slot of valv~, I

body bore.' . ,

Install 3:4. TV modulator valve and spring, 3-4 shift
spring and valve, plug ~rid" sleeve in valve body.
Place retaining clip on s~eeve. NOTE: The ~otch in
the pl~g faces ~he ~ottom C?f the sleeve bore..
Place' 2'~3 capacitymodulatbr valve and ,spring. in-,
bore. Install the spring ret~iner pl?te that s~parates

DETENT
SPRING

GUIDE ~_
BOLT t

8.

9.

10:

11.

12.

o
o

o

o 0

o· .
o
'0

0" '-0
0

:

o~.
, D7218:-.1A

the'2-3 capacity modulator.valve and orifice contro.1
v~lve.

NOTE: The spring retainer plate is thicker and
longer than the other four retainer plates. Insert
orifice control valve and spring, and bore plug on
top-of retainer plate. Install retaining plate on bore
plug: . . .

13. Install -2-3 backout .valv:(:), spring and bore plug in
~ valv.~ body. 'Install .. retaining clip on bore plug. .

14.. l(lstall thr.ottle-plunger, throttle control.spring, and.
throttle control valve. .' _.. _
'NOTE: The chamfered stem of the throttle control
v~alve faces the. thrott,le plunger..-'

15: Assemble the preload' spring and throttle plug into
the throttle sleeve, 'then load this assembly into the
bore~ .Hold the slee~e into the bore and install the
~etaining clip from the opposit~ (unfinished) side o,f
the valveboOy. NOTE: The notch in the throttle
plug faces ~the .~ottom of the· sleeve b.ore.

16'; Insta'il , the' manual'.valve in the valve bOdy bore.
• .~ # I, _, •

'17. Inst~1I the valve b9dy check balls (Fig. '61).

·Note; the location of, the "orange ball. This ball is·
larger than the others ~nd is not. interchangeable'.

18. Instal;1 the pressure relief valves (Figs. 61 and 67).

19:' Install. -Alignment, Pins T80L-77100-A (Fig. 67).
; Note the location 6f,'the pins. These two holes are

'~ 's~'aller than the other bolt holes to '.assure proper
alignment of gasket- and separator plate with valVE?
body.- rhese two ,.holes .also align the valve body
gasket and '·valve· body' ass~mbly with· the case.

20. Use-a new separator plate gasket. Slide the gasket
_ and the separator -plate over the two .alignment

pins. Posit,!C?~ ~he. (3) reinforcement plates .and

<::;::> •

REINFORCEMENT PLATES

FIG. 60 Removing Separator Plate

SEPARATOR
- - PLATE'-

,~.

GASKET DISCARD 
AFTER REMOVAL

D7?19-2A
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.1'7·20·33 Transmission-Automatic Overdr.ive 17·20·33

FIG. 61 Relief ,Valve and Check.'Ball Location

,t
, /

Transmission
Refer to' Figs. 15, 16 and 17.'

A~sembly<~'

1.· "... .Ihsiall·the No:- 9 output shaft needle bearing in the'
.' - ",I':~" •transmission: case.. _.. .-..::; .

.2: .' Install· th~: bearing s~PP6rt,~No:'-'7 n~.~dle·bearing
-. and direct cl~~ch h~b in the ,direct. ¢Iutch.. .

3~~· 'r:'stan the output ~h~ft., the ring:. geara~d ·th~··direc·t
. clqtch', 'as' an. ass~m.bJY. !his~:assembly must. be,

->:'. ;ass~rnbl~d ~s follbws: ":' . , '.::.

a. Assemble output,shaft:hub' to 6utput shaft with
. retci.ining:-ring (seal rir")gs already installed).

'b. 'Put No. S ,n~edle bearing in, place on rear '.of
.. direct clutch ·cylinder.

, c. SJide output sh.aft into direct' cl~tch .·cylind~r.

: d. Attach output shaft hub' to ring gear with
-. ~ retaining ring. ' -

, .

4. . Install the governor drive ball, 'the ,governor
~asse~bly and the 'governor. retaining ring...

Make sure that the face of the governor body is
about flush with the ,·counterweight. The cover and
attaching screws must face .forward in the- case.

5. Install the low-reverse band. Make sure the ·band is
seated on the anchor pins (View"A, ~.Fig..73). .

NOTE: 'When' properly instal fed, the 'center- o'f t.he
band anchor.can oeseen through the servo piston

, .bore (ViewB, Fig. 73). "

.6. Install the center support and planetary assembly.
Rotate the ou~put shaft, if n'ecessary, to align the
planet· carrier' splines with the' direct clutctl :hub

. splines. . . - ,

'NOTE: The' planet carrier and center suppbr.t~:"
assembly cannot be installed unless the notch cut.
in the center support is aligned with the overdrive:·'
band anchor pin, (Fig. .74). . , . ' ...

7. In~tall the center support anti-clunk ·spring.·.·'Osing a
hamme'r handle' ot wooden dow~1 in position

.' ',shown if' Fig. 75. "., '

S. Install the center support ,retaining ring. in position
shown in Fig.76.

9. To determine the correct length of the servo. low
reve'r$~ pin· proceed. as folfows:

Jo •• , • • '." 'r

a.. ' Install the low-reverse servo pi,ston an~ return
spring. Do not install ,the pis~ori cover or
retaining ring. .

b. Install servo selector ·Tool;T80L-77030-A and
t tighten the band apply b91t on '-Tool TSOl

77030-A to 5.6" N· m (50 in-Ibs)., (Fig. 77).

c. Attach a dial' indicator, "-rOOl-4201-C ot
. equivalent and position -the .indicator stem on
the flat portion of the piston, zero the dial

.ifldicator (Fig. 78).. '.

d.. Thread the bolt out of the 'select6:"r tool until the
piston stops. against the. bottom of the tool.

e. Read the amou~t of piston travel on the dial
indicator.

.'If the. tr'avel is 2.S45-6.020mm (0.112-0.237
inch) the piston length. is within ~pecification.·

NO.1

D3979-1E

ORANGE
CHECK BALL

- CONVERTER PRESSURE

.RELIEf VALVE ~Lf~:EM);-'

o INDICATES RELIEF VALVE

o INDICATES CHECK BALLS

loosely install the (11)- bolts (Fig. 69). loosely ,
. install the detent spring guide bolt. (Fig. 68, This'
bolt is the. same as the short valve body assembly .
to case' attaching' 'bolts). " ' -

,21. Starting 'at the eenter (large) reinforcement plate
and working outward, tighten the eleven 10mm
bolts to specification (Fig. 69). Then tighten the
8mm detent spring guide bolt '. to specification.
Remove the alignment pins. " .

Pump Bushing

.Disassem~ly and Asse.mbly
1.. Remove' 'the bushing using Bushing Remover

T80,~-77268-B or: equivalent (Fig .. 70).

2. Install the bushi~g using Bushing Instal'ler T80l
772,68-A ~r equivalent ~Fig. 70).

Ca~e Bushing

Disassembly"'and Assembly

To remove the transmission case bushing use
Slide Hammer T50T-1 OO-A .'and Seal, Remover
TOOl-1l75-AC ot 'equivalent (Fig. 71).

1. Position the replacement bushi.ng. on . Bushing
·Installer T80l-7711 O-A or equivalent' (Fig. 74) and
install in the ,bushing bore through' the front of. the

·,'case. '

2. Thread Slide Hammer T50T-1 OO.:A 'or equivalent
: 'into the bushing installer ·through the back of the
, case and install. the bushing.

••
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17-20-34

BORE
#1

Transmission~AutomaticOverdrive

VALVE BODY - REAR OF VEHICLE SIDE
. '-' . BORES #1-3

BORE

!l2

BORE
#3

: '.

'@Clip

.®:
"

Bor~ #1

.. ".:.:

Bore #2

©'Clip

.... \: .

.®
..........® @

·Bore #3

CD Clip

~: I'

® Ma~ual Vaive
" @ Throttl~ SI.eeve,

® Preload Spring

® Throttle Plug CD"
@ Throttle Control Valve'and Spring®.' • ~

® th~ottie Plunger

0,Bore Plu~.

®.?pring

NOTES,: .. : ..
All Bore Plugs have a tapped hole in the center. These plugs must be install~d with ~~e, ~app~d hole f~ci~g .
outward. Use,'a M4 metric screw in the tapped hole for easier plug removal. ...

'CD "lhe 'n~tch i'n the th'rottl'e' pl~~ face~ 'the' b<;>ttom of the ~hrottle. ~I'~eve b~;e.
,~ The chamfered stem .of the 'throttle ·contr.oi valve faces the throttle plunger'.

'FIG: '62 Valve Body'-Exploded V.iew-Bores # 1-3

g. Inst~1I t~e. servo coveranq retaining ring.· .
.. ~ "

10.. Install the reverse clutch on the forward clutch.

•• "-.'":,.... t.

f.

• If the '. travel is not .within ~p~cification
selective pistons are available in ·the

. ,~olllowi~.g· lengt~s: .

. ". 1.0.

. 1:. 2.936~.1 groov(3;

2. 2.989~2 g~o~ves:

3. 3~043.~3 .groove~

Length of rod, measured from piston surface to
end of rod.

Select the proper rod to bring t~e servo piston
travel ·within "specificatio'n: -

,.: :

Remove th'e servo '~ele'ction tool and dial
indica"tor.· .

. NOTE: Make sure the f\fo.' '2 n~edle' be~ring is' in
.'. position: , -.' .', -. . : ..

.. .'. 1\

11. Install the NO.3 needle bearing and fOrWar'd 'clutch
. .hub in the forward' clutch. " ~

, . . .~. . .

12. Position the NO.4 .needle bearing on the forward
clut.ch hub .and install the drive shell. ' .

13. Install the No., 5 needle ,bearing, and. forward .5u,n
.. ge~r on ~~e dr~ve shell. .

f4.lnstall ~the drive sh~II:.forward :clutch and reverse
clutch as an··assembly.. Rotate the outp,utshaft, as
nece~?ary, to aid the eng~gement of the ,sun ge~r

.... '. with the ·planetary gears: .':' . } , .

15. Install the, ,o~e'rd.rive band. Mak'e' sur~<:the" band
anchor is properly.positioned on the anchor pin as
shown. in Fig. 79...

~. t' ~ ,: • -" •

,16. Install the over-drive '$ervo and.. retai'ning snap ring
(Fig. 80). '\,
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'-1'7-20-35 Transmission-Automatic Overdrive
. ~

;VALVE BODY - PASSENGER SIDE
BORES #4-7

1·7-20-35

,BORE,
#5

BORE
#6

f.

@
'T' "

Bore #4 Bore #5~
" Bore #6 ,- Bore #7. ':

® Spring" Retainer Plate " ' ®Clip ® Re.tain~r ~Plate @) Clip

®'Bore Plug '@'Sleeve CD TV Lim~t'Va,lve and Spring, "@ BOre Plug
. ,

"

©" Orifice Control-Valve ~nd Spri~g :'@Plug@ @ 1-2 Shift Valve and Spring:

@ Spring Retainer Plate CD CD 3-4 Shift Valve and Spring :

,® 2-3 Capacity Modulator Valve CD 3-4 TV Modulator Valve and
," and Spring "Spring : ;

NOTES:
All B~re Plugs hav~ a tapped hofe in thErcenter,,'These plugs must be install~d with the tapped hole facing
outward. Use a M4 metric screw in the tapped hole for easier plug removal.

CD The 2-3 Capacity Modulator Valve Retain'er PI':lte is thicker and .!onger than the other plates. It
:must be installed in this Islot.

~> 'Th,e notch in the 3-4 plug, faces' the bottom of the sleeve bore.
~ • . 1 . i.

FIG..63 Valve Body-Exploded View-Bor.es ,#4-7.

06281-2B
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17-20-'36 Transmis~ion-Automatic- Overdrive 17-20-36

VALVE BODY - PASSENGER sloe
, BORES #8·11

'BORE '. .
.-------~-------,----~---_:__r_-'------____, '#8': BORE."
~__Bo_re_#8 ._---t-=--__B_o_re_#9 ' _...f---=__B_or_e_#1_0_~~.---;-_Bo_re_#_11_----:---i #9

® Spring Retai~~r Plate ® Retainer Plate' ® Clip . © Clip _~

® Bore Plug ® Bore Plug CD Bore Plug, . @Bo're Plug

© Spring @ 3-4 Shuttle Valve and Q) O-ring Seal' CD @ 1-2 Capacity, Modulator

@ 0,0, Servo R'egulator Spring ® --,--- ,Valve and SpringK 1-2 AccumulaJQr Valve '-'. '
Valve and Springs \V '

, ,"High Rate" design shown' .
~ two springs,

NCTES: .
All Bore Plugs have a tapped hole' in the center. These plugs must be installed with the tapped hole facing
outward, Use a M4 metric screw in the tapped hole for easier plug removal. .
CD When installing the 1-2 Accumulator Valve Bore Plug into the bore. the O-ring seal must face towards the

outside of the valve body,
@ The 1-2 Accumulator Valve and valve.body diameter are not. the same for all models, Where two springs

appear, this indicates a "High Rate" 1-2 accumulator valve desigr). With the "High Rate" design, the valve will
have pockets in both ends of the valve: '

FIG. 64 Valve Body-Exploded, View-Bores #8-11 .

06282·20

. ,

17. ,With the overdrive servo installed, inspect' the
piston and band for proper. positio'n and
engagemerit If the band anchor 'and piston.. are npt
properly engaged as shown in Fig. 81, rem'ove the
servo and r~position the .b,a~d ~s necessa,~'

18. Install the intermediate clutc,h' pack components in __.
the following order. ~ .

·1 . The pressure plate

2. The clutch, pack:'

3. The selective steel plate

'19. Measure the intermediate clutch 'clearance using a
depth micrometer and end~play checking -Tool ~

T80L-77003-A or equivalent (Fig. 82). $et the' end
play tool across the ·pump, case mo~nting. L'ocate . "
the micrometer end-play bar 'and read depth. The
depth at the intermediate clutch separator. plate
should be. 41.5-41.8mm (1.634-1.646 inch) for the
4.9L (300 CID) EFI and 5.0L (302 CID) ,EFI
applications. Check depth again 180 degrees
opposite and assure the average depth is within .
tolerance.

NOTE: Maintain a downward pressure on :the .
clutch pack whil~ measuring, depth.

If' the depth is not within tolerance, the' following
size selective steel s~parator pl?tes are available:

0.071 ·inch-0.067 inch

.0.081 'inch-G.07? in~~

0.091 inch-0.08? inch

0.101 inch-0.097 inch

Install the correct plate and recheck the
clearance.

20. 'Check transmission end-play by locating the depth
micrometer on end-play Bar T80L-77003-A '(or

. ~quivalent) so: that. depth is measured at the
reverse clutch drum thrust face (Fig. 83). C~eck

,end-play 180 degrees opposite to determine
average depth. The following chart shows the
proper sele'ctive thrust washer for various depth
measurements (Fig. 84).

21. Install the selective washer determined in Step 20
,on, the Pump as shown in Fig. 85. Use petroleum
jelly to .hold it in place. .

, ,

22. Install a pump- alignment dowel. ,The alignm~nt

· dowel can be fabricated by removing the head
. ,from a M8-l.25. bolt., h]$tall the dowel only a few '

threads in ~he position shown in., Fig. 86.

23. Install a new pump gasket, ana "_0" ring... :

24. ",. Using Slide H'arylrners T.59L-100-B and' ~m'etric
.Adapters T80~-7-7103-A (or'equivalent), lower the
pump assembly in~o the .case to the po'sition shown
in \ig~ 87. .,..

25. Remove the alignment dowel and install the 'seven
pump attaching bolts. Alternately tighten the bO,lts
a few turns at a time to draw -the pump into the
case. Tighten the attaching bolts to the' sp·e'cified·

"torque. !" ... ..' . " • .

26. .,Assemble the 2-3 accumulator." , ,'.

27.. ':-f~·stall val~~ body align~entPinsT80L-77100-A (or.
equivalent) in the positions s~own (Fig., 88). '

28. 'I.nstall the valve .body gasket and the valve 'bpdy
assembly over the pins. '. " .

NO"tE: Make sure the manuai and throttle levers
are properly positioned before' installing the valve.
body attachi,ng bolts. .
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17-20-37 , Transmi,ssion-Automatic Overdrive' 17-20-37

-,

IVALVE.BODV-DRIVER'S SIDE BORES #12-15 I

®
J

.~ .....

®

'l

.'
;

..

.,

©

'. ,..

\
:

@

BORe
#13

BORE#12

..

Bore #12 Bore'#1.3', .~ Bore #14 Bore #15

@Clip , '. @.Spjing Retain.er Plat~ <D Spring Retainer Pla~e @Clip

® Boost Sleeve
<', CD Low ServoMOdulat9r Valve and @ 3-4 Back Out Valve and Spring ®Bore Plug• J

, .
N- '. Spring or'

© Boost Valve CD Sprin~ Retainer Plate
@ 2-3 Shift Valve and ,Spring

" .
@ Boost Valve Spring ® 2-1 Scheduling Valve and Spring

® 3-2 Control Valve

® ~~in Regulator yalve Spring ®2-3 TV Modulator Valve and

® 'Spring Se~t
Spring .

@ Main Pressure. Regulator V~lve
-.

NOTe~: All. Bore Plugs have a tapped hole ir) t,he cent~r~ Ttl~se plugs mt)st be installed with ~he tapped hol~ facing
outward. Use a M4 metric screw in.the tapped hole for easier plug removal. D6283-2C

FIG. 65 Valve Body-Exploded Views-Bores # 12-15

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



17-20-38 Transmi~sion--Automatic O",erdrive '

2-3
BACKOUT

VALVE #~,

, 17-20-38

1-2 CAPACITY
MODULATOR

VALVE.

FIG. 66 Valve Loc_~tiOI1.s

: ,t,."

"

I,.

"

.. '. '"

". - ..:

- THROTILE
VALVE '

MANUAL
VALVE

2-3 SHIFT VALVE,'
3-2 CONTROL,
AND 2-3 TV
MODULATOR VALVE

2-1 SCHEDULING
VALVE/LOW SERVO
MODULATOR
VALVE

M~I'N REGUU\ToR\': .
VALVE AND PRESSURE '

BOOSt VALVE
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17-20-39 Tra,nsmission-Automatic Overf;irive 17-20-39

FIG. 67' Installing. PreJ$ure Relief Valves·'

03984·18

- I·
·1

HEINF()R<;EMENT
PLATE

'HOlTS

fiG. 69 Reinfor~ement Plate Installation

as~embly (long bolt). Tighten the. bolts to 9-11 N· in
.~ (80~100 in-:'bs). fo.rque. . .

.. " . .... ~~ . '.

31. Position the 'TV lever torsion spring' 'against the
,_.separator plate ..v notch' (F,ig. 90). This spring
'pushes the throttle I~ver in the direction of' wide
open throttle. "

32. Install .the filtergrbmmet, 'a new "filter gasket and
the filter on the valve body. .

NOTE: I'f the fluid was contaminated be sure to use
"a new·filter'.·, Ne'ver atter:npt ~to clean or reuse a dirty

filt~r., . .

33.. Install' the -filter attaching P0lts (8mrT:l) and tighten'
to 9..14 N· m (80-1 ~O· in-Ib) torque."

34. Position a new pan ga~ket. and install the -oil pan,
(10mm socket). Tighten tti~' attaching. bolts to the
specified torque. ~

35..CleC:lh 'the mounting surface on the transmission
and on the extension housing., Rem.ove any"
sealant from the bolts and the .case bolt holes.

.Position a new gasket o'n' th~ transmission. Coat
the bolts with Ford Threadlock and Sealer EOAZ
19544-AA (ESE-M4G204-A, Type II) or Ford Pipe
Sealant "with Teflon@, D8AZ-19554-A' (ESG
M4G194-A and ESR-M18P7-A) housing .bolts and
tighten to 22-27 N· m (16-20 ft·lb).

36. Install the dlrectdriveshaft.

37. Install the torque converter. Make' sure the
converter is fully seated in the pump.

D3982·1C

.03983·18

~BOlTS .

crrlj)~~ RE;NFORCEM~NT
~ 0 PLATE

.. I . :: .' DETENT SPAING GUIDE BOLT

ALIGNMENT PIN
T80L-77100·A

FIG. 68·· Separator Plate Installation'

29. Loosely install (25) valve· body' attaching bolts.
Starting at the center and working outward, tighten
the bolts to specification (8mm ~ocket) (Fig. 89,
View A). .

NOTE: Two different length bolts are. used. The
shorter bolts are used at the four front, one center
and three rear locations. (Fi~. 8~, View B).

30. Remove the alignment pins 'and i~~tall bolts (short..
with shoulders). Install the detent spring and .roller
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17-20-40 Transmission~Automatic.Overdrive

BUSHING
.- REMOVER

T80L-77268-B

"

17-20-40

. BUSHING
INSTALLER
T80L>77268-A

07220-2A.

FIG. ,70 Pump Bushingo'Removal and. I~stallation

. SLIDE HAMMER
T50T-100-A

FIG. 71 Case Bushing ,Re'mav,al,

• I

-'

SLIDE HAMMER
T50T-100-A

FIG..~~ ..~ase Bus~ing 'Installation

, \

,'. t,

. -: ..~ ... , ...
i.

• t' \

.. 07222-1A

ii',
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17-20-'41 Transmission......Automatic· Overdrive 17-20-41

fiG. 73 Low Reverse Band Installation

FIG. 76' Installing Cen'ter Suppo~t t:=Ietaining Ring.

SERVO
SE.LECTOR

TOOL'
T80L·77030-A

TORQUE.
'WRENCH

CENTER
SUPPORT.
NOTCH

.J)
~7224·1A

FIG. 75 Installing Anti-Clunk Spring

FIG. 74 Cent~~ SUPP9rt' and. Planetary .Assembly

FIG. 77 Installing Servo Selector Tool
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17-20-42

FIG. 78' Checking Piri Length'

Transmission~AutomaticOverdrive

TOP OF CASE

1'7-20-42

OVERDRIVE
-'S~RVO PISTON

BAND
ANCHOR.

~?381-1B

FIG. 79' Overdrive Band ·Instal.lation

~
NOTE: USE A SCREWDRIVER

TO HOLD THE BAND· .
IN POSITION WHILE
INSTALLING lJiE SERVO.

FIG. 80 Installing Overdrive Servo

-D7379·1~

OVERDRIVE
SERVO

07380·18

FIQ. 81 Overdrive Servo Piston E~gagement·.·

..' .
FIG. 82 Measuring Intermediate Clutch Clearance

..
.,.
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17-20-4'3 . Transmisslon...;..Automatic 'Overdrive 17..20-43

D7385-1A'

.~
ALIGNMENT DOWEL NOTE:
THE DOWEL, MUST APPEAR
AT THIS POSITION IN' THE ~-=cc- __~
B'OlT PATTERN FOR PROPER __________
ALIGNMENT OF THE BOLT ,
HOLES AND Oil PASSAGES.

THE DOWEL MUST
\. BE INSTALLED IN
.. '\ THE .P.o_SITIO~ ,SHOWN: ,

FIG. 86 Installing Pump Alignment Dowel:;

,,'. FIG. 87 Correct Front Pump Installation

'.f

.;.

~. ' CD4003-1 A;

Yellow
Natural
Red
Blue

'Green

0.085"-0.089"

. Washer Size '

. 0.068" -0.072"
'00.050" -0.054'"

, 9. 102....0.106"

. i

5

. 4-:
. " 3.

Washer No.D,epth

t'·"

1.518"-1.534"
1.535"-,1.551 "

1.501"-1.517"

1.552"-1.568"

1.483"-1.500"

FIG. 84 Selective ,Thrust Wash~r: Us~ge

FIG. 83 Checking Trarisnjission End ,Play

NOTE THE POSITION
OF THE ALIGNMENT TAB 04004·1 A

FIG. 85 Installing Selective Washer
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17·20~44 Transmission~AutomaticOverdrive" .. 17·20·44',

FIG. 8~ In~tallil1g Valve J:iodYAlignm~ntPins:

TIGHTEN THE ATTACHING BOLTS TO
'~-11-N·m (80-100 IN-LB). START iN
tH~ CENT~R AND WORK OUTWARD.

VIEW A

FIG. 89 'Valve B,ody Installation

.. .;

o IN~IC~TES A:HORT BOL; •

.0 INDICATES A ~ONGER !K>LT

6. INDICATES"j,. SPECIAL SHOULDER'BOlT -

VIEWS,:

r: -t'

# ... ~~'

.. I'*-

D7387-28

. ,,1,
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17-20-45 Transmission-Automatic Overdrive 17-20-4S

FIG. 90 Torsion Spring Installation

',.

"- ~ ~: ~

~. -", '.
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17-20-46 Transmission.:-Au-toinatic Overdrive 17-20-46

SPECIFICATIONS

Clutch Pack Plate Usage and Clear~nce

, SPECIFICATIONS " . -;-
CLUTCH PACK PLATE USAGE AND CLEARANcE

FORWARD CLUTCH
: .

Transmission Model Steel Friction ClearanCe. : Selective Snap
. Rings-Thic~- ~,

Models with 5.0l (302 G~D)"EFt . 5* 5 . ,0.050-0.089 " 0.060-0.064· '
.;

0.074-0.078- ' .

" 0.088-0.092.

0.102-0.106
'.

*Plus a waved plate (Installed next to piston)
REVERSE CLUTCH

TransmissiOn Model Steel Friction Clearance ~ective Snap
Rings-Thickness

Models with 5.0l (302 CID) EFI 3 4 0.040-0.075 .0.069-0.064
0.074-0.078

, O·088-o·99~,

0.102-0.106 .

DIRECT CLUTCH .

, Transmission Model Steel Friction Clearance Selective Snap
Rings-Thickness

All 5 5 0.050-0.067 0.050-0.054
\

0.064-0.068

0·Q78-o.082
.-

0.092-0.096

INTERMEDIATE CLUTCH
J' . Selective SnapTransmiSsion Model Steel Friction Clearance Rings-Thickness

All 3 3 1.634-1.646 0.067-0.071

0.On-o.081

0.087-0.091

0.097-0.101

Lovf.Reverse Servo Piston Travel- O.1~.241 . .
Note: Piston tr~vel can be adjusted using one of the selective servo pistons available for service.
SELECnVE SERVO PISTONS .

*Measured from the base of the piston to the end of the rod
Transmission End Play

Note: Transmission end play can be adjusted using one of the selective thrust
washers available for service. After measuring the depth, install the required
thrust washer.

SELECTIVE THRUST WASHER*

1.0.

3 Groove

Rod Length*1.0.

2 Groove2.936 1 Groove 2.989

Rod le9gth* 1.0. Rod Length*

.. t

," Depth Thickness Color~ Depth Thickness Color Code
;:'i 1.483-1.500 O.O5().{).O54 Green 1.535--1.551 .102..106 Red

; ~.:.: ..... 1.501 ..1.517 0.068-0.072 Yellow 1.552-1 :568 .119--123 Blue
1.518..1.534 0.085-0.089 Natural

*The thrust washer is located on the stator support which is .attac~ to the back of the pump ~i'19. CD401().2G
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17·20-47' Transmission-Automatic Overdrive 17-20-47,

CLUTCH AND BAND APPLICATION CHART

CD4011·2F

Interm. Interm. Planetary Low-
... Friction One-Way Overdrive Reverse ,Forward One-Way Reverse Direct

Clutch Clutch .Band Clutch Clutch . Clutch ", Band 'Clutch
; "

1st Gear -
Manual Low .;" Applied Holding Applied 1

2nd Gear ....:, .,
: Manual Low Appli~ Holding Appiied'

, .
1st Gear - © or D

' ..
Appli~ Holding

~ .
"

• t ~..

?nd Gear - (0) or 0 . Applied ' Holding Applied "

3rd Gear - @ or 0 Applied
*.~

Applieq Appli~d

4th 'Gear- © APplied Applied .~pplied

Applie9
,"

AppiiedReverse (R) .~ ..

. :, .-

TORQUE CHART
APPlication Torque ' . Application " , Torque
Stator Support to Pump Body" 16-22 *"' (12-16 ft-Ibs) Governor Body Cover Plate' to Governor Body 2.3-3.4 N·mJ20-30 in-Ibs)
Front Pump to Case 22-27 N·m (16-20 ft-Ibs) Inner Manual Lever to Shaft 26-37 N·m (19-27 ft-Ibs)
Reinforcing Plate to Valve Body 9-14 N·m (80-120 in-Ibs) Outer Throttie Lever to Shaft 16-22 N·m (12-16 ft-Ibs)
-Separator .Plate to Valve Body 9-14 N·m (80-120 in-Ibs) Cooler Connector Line to Case 24-31 N·m (18-23 ft-Ibs) ,.

, Valve Body ,to Case 9-11 N·m (80-100 in-Ibs) Converter Plug to Converter '* 11-38 N·m (8'-28 ft-lbs)
Filter to Valve Body 9-14 N·m (80-120 in-Ibs) Neutral Start $witch to Case ; 11-15 N·m (8-11 ft-Ibs)
Oil Pan to Case 8-14 N·m (6-10 ft-Ibs) Pressure Plug to Case 8-16 N·m' (6-12 ft-lbs)
Extension to Case 22-27 N·m '(16..20 ft-Ibs) Transmission to Engine, " 55-68 N·m (40;50 ft-Ibs)
Governor Body'to Co~nt~rweight 6-7 N·m (50-60 in-Ibs)

~, '. ..
CD4012..2D

AUTOMAnc TRANSMISSION REFILL CAPACITY - AOD AUTOMATIC TRANSMISSION
-, . Approximate Refill capaclty*;

TransmissionVehicle ,Type . Engine U.S.-· .- Imperial
Quarts Quarts Uters,

, -
' .

E-150 --:' E·250, AOD# , 5.0L (302 CID) EFI
. .-

12.3 10.2 - .. 11.6
F-l50 - F-250 (4x2) (4x4)

-, ..

Bronco (4x4) -.'
:

, *Approximate dry capacity, includes cooI~r and lines. Fluid level indicator should be use<fto'determine a~1 fluid requirements and fluid specifications.,Check
level at normal operating temperature. 00 NOT ,OVERRLL . : " ' - , . ' ,

" it is necessary to add or rep~ace fluids, use only fluids which have been certified by the" ~ppliet' as meeting one of the Ford Motor Com~y ~ications.
shown be~: _ " . "., . . ..

.#AOD tr~smissions - Motorcraft MERCON® Multi-Purpose Automatic Transmission Fluid, XT-2~DX or DDX, E4AZ~195;82·B (ESP-M2Cl66-H).
. - _., _'. - - ' " . , CD4934-2G
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17·20·48

SPECIAL· SERV.ICE TOOLS

SPECIAL SERVICE TOOLS'

Transmission~Automatic -Overd~ive '. 17·20~48

...

NU,mber Descr.iption ..

T50T-100-A , . \ Impact Sliqe Hammer

T59l-100-B Impact Slide Hammer
- .-

.......

T5Q~-101-B Shift Shaft Seal Remover ' )

. .
-t., .

. .

Tg!l-500-B Bench Mounted .Holding Fixture " '. ..
- " .. ~

TOOL-1175-AC Front Pump $eal ~nd Rear Case Bushing R'emover - .. ..... :
-~

TOO~-4201-C Dial Indicator with Brack~try ..
".-

T8~l-7006-A Air Pressure Check PI~te '.
'.

T82P-7006-G ....... Capscr.ews (M6x16)"for use with Air Pressure Check ~J.~t~ "

T67P-7341-A Shift Linkage Insulator Tool,

T84P-7341-A Grommet Remover

T84P-7341-B~ Grommet Replacer ." . -' -;: ,-. .. -- ,
~

' . . -'\

T61 l-7657-A Extension Housing Seal Replacer
..

•
.. ,"

T?7l-7697-A -, ExtensioQ Housing Bushi.ng Remover ,.

T83l-7902~A Converter Checking Tool
,.

_.,

TOOL-7000-.QE Air Nozzle
.' .. ._,

"

T71 P.;19703-C O-Ring Pick . .
o •

w.

, D80l-,77001-A' T.V. Pressure Fitting .. ...
. '

. T80l-7700~-A ' End Play Gauge Bar -

T80l-77005-A Intermediate Clutch Lip Seal (Inner and Outer) Protector

T80l-77030-A Servo Piston (Reverse) Selection Tool

T80l-77030-~ .. Servo Piston Remover: (Also Used for Air Pre'ssure Che'cks) . , .. . -,

T80l-77034:-A Extension Housing Bushing Replacer

T73P-77060-A 'Snap Ring PIi~r

T80l-771 OO-A ' . . Valve Body Guide Pins (2),.
...

.'
T80l-77103-A Front Pump Adapter Remover (2)

D80l-77001-A _ ... TV Control Pressure Adapter Fitting "
.~ . ..

T~Ol-77110-A Rear-Case: i3us~ihg Replace'r
.,

"
..

"
:

T80l-t7140-A
'-.

ForWard Clutch Lip Seal Protector (Inner) -,, . . .
T80l-17234-A lip Seal Protector (Inner)

T74P-77247-A Neutral'Start Switch Socket ; -·"t
~

':'

T74P-77248-A Extension Mousing Seal ~emover

T~Ol-77254-A Lip Seal Protector (Outer)

T80l-77268-A Front Pump B~~hing Replacer

T80l-77268-B Front Pump Bushing Remover

T80l-77403-A Reverse Clutch Seal Protector (Outer)

T80l-77403-B Reverse Clutch S~al Protector (Inner)

T80l-77405-A o Reverse Clutch Spring Compressor Plate

T74P-77498-A Front Pump and Shift Shaft Seal Replacer

T65l-77515-A Clutch Spring Compressor

T80l-77515~A Forward Clutch Spring Compressor Adapter .

T68P-7D158-A Forward Clutch Lip Seal Protector (Outer)

T63l-77837-A Front Pump Seal Replacer

T86l-70332-A Cable TV Contrql Pressure Gauge Tool

T86l-70002-A TV Pressure Gauge with Hose

CD4805·2G '
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, ,18·01 .. 1
: "

J .

.:.L.·NOISE
. ',' '"

VIBRA·TION AND..
HARSHNESS

., "'.. .,. '," 'I,

'DIAGNOSIS

'J ...

GROUP,"

SECTION 18·01·~~Noise, Vibration and Har'shness"
.. .. ....'Di.ag~osis· .. "~'.

'_ ..... . t''!',',

"PAGESUBJECT , " , '. PA~~

ADJUSTMENTS 'AND SERVICE . "
Brake Drum 'Balancing .....•.,.•.•..•.....• 1"S-01'-13
Driveshaft Balancing, .. ~ .'....:.•.. '.• '... 'j, ••• '!,. 1S-P1-14
Match Mounting Tires •.•.•"••• ,'! ,•..••••••••••• 1S-0~-14

DESCRIPTION . . " . ,
Harshness •....-.•.•• ~ ~'.~~'.•• '•••.• ~ '.•.. '... 1S-01-2
Noise, '..•.. '." .• '•.•... ~,,~'.'•••..'.....'.•. I•••••• ' ••1S.01-1

" ,Noise Acceptability ••••' •..,: '.. '••••. ~ •....•.. 1S-01·1
·Vibration ..•....'.•••..... 'Ii ., ••••• '•••• j, 1S-01-.1

Typical High~Speed Vibrations (Above' 72' -
. km/h or, 4~ ~ph) ..•...•.,.'•. ~,~ •. '.......• 1S-01~2

Typ~cal.,Low .Sp'eedl Vibrations (L~s~ than . .
. , 72, km/h or 45 ,r1lphl .•......•.. ' '~ 1~-01-~

DIAGNOSIS' AND TESTING '"". :- "
Diagn.osis ......•...............•.•...... 1S·01·4

VEHICLE APP,LIC~~,ION:

Bronco ~ E-150~E-350 F-150-F-350 (4~2/4x4).·and
F-Supe~ Duty Vehicles:: .~. ':-', l:

DESCRIPTION-

Noise '-"
'Noise, defined as any' 'unpleasant sound, may be

described in a variety of ways such as tapping, wh~stling,

buzzing,' humming, 'dluhking', or' bpoming~ You. qan
associate these various .descriptions of noise with a
probable cause: Bas£;!d o'n experience,' tties'e
descriptions will assist in 'isolating th~e 'problem 'and
correcting it. Generally recognizable problem areas are
engine, drivetrain, wind and· road surfac~ noises. Other
less obvious areas, that should be. considered as~noise
problem sources are any of the problems that cause the .
vibrations qescribed, in th~ following Section·. .

SUBJECT .',

DIAGNOSIS AND TESTING' (Gont'd)'
.Diagnosis (Cont'd)" ,:,' ,_

High-Speed Shake- i..\~-. '~:".' !1S-0~-4 .
Diagnosis Guides -. ~' ••. '••..•. , '. '••.. -.. '..,'1S·01-~ ,

Analysis of Gear' NOise '~' .. ': .j.~ .- .••• l'S~O1·~ 1 "
Drive Axle Noise .• ,.•.~ ~ .. :' 1S~01-10
Dri·veUne Angle Check '..•... ~ .; ,c••• 1S-01-S
Drivelihe Vibration •...•........ -••........ 1S-01-7'
Engine Accessory Vibration 1S-01-9

:Tip-In Moan ' ~ •..-.. ,........•.....-..;. 1S-01-6
Testing ...........•............... ~ 1S-01-2

GLOSSARY OF ·TERMS" •...• '....•...•.. ' 18~01-14

SPECIAL. SERVicE TOOLS .•.. ~'~ . ~.'! •••. ~ •.••• 18~01-16
VEHICLE APPLiCATION .••. '.•. ~ ... '.....•...'. 18-0'1-1

. ,''' -~ ....

Noise Accepta~ility ·
, A gear' driven unit, especially' a drive 'axle, will:

produce a certain amount:of noise. Some,' noise is'
accept~ble ,and m~y be ~udible 'a~ certain spe~ds or

. under various 'driving conditi9ns:' for example, tire' nois~,
on a newly' paved blacktop' road. Suph noise is 'in no
way detrimental 'to the operation of the vehiCle and ll1u~t
be considered normal. Similarly, camshaft belt whine,.
most often associated ,with new belts .used on the
sm~.Iler engines,- will l:Jsually'go away after belt br.eak-in...

NOTE: . It .is important that the rear axl,e :·noise ·on
vehicles equipped ·with ,~~ther a man,ual or aut,omatic
overdrive transmission' be evaluated in both direct drive'

'and overdrive., . .

ViJlration
- .

Vibration, technically,_ is a high-frequency. tr~mblirig,
shaking or grounding 'condition, felt or heard, that is
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18;.01-2 Noise, Vibration and Harshness Diagn6sis 18-01-2

.- , ",' .. Testing. '; . :'. :;" ,~'. ... ~ . ... . ,. " ,

Noise, vibration, and, harshness (N.V.H.) usually
qccurs in four ,are.as: ti~es, engi~e ~a9ce~ssories,

·sus'pens~ori. ,and .driye line.,'; " " . ' .... ; _~_ '.
" .. ... _ ... ~ f

It is i.m'portant" therefore, that an N.V.H. ,problem be
i~olated 'into its' specific area as soon a~ possible. The
easiest and quickes(way, is to perform a thorough road
test i( a visya,l. in~pe9ti9n,.gge,s· ~9t readily pinpo.int the,
p·roblenj.- After performing the Road Test Check, ,isolate '
the probable cause of the 'condition using the Road Test

.Dia"gnosis Chart. Use the appropriate diagnostic
procedure' chart and/or guide to, de~ermine ~he area of
i~vest~ga~ion. . . .' . ': .. ' '. ·

Road Test'Diagnostic Guidelines ";'. ~ :-.. ~ , I ~ ,

Some hints on 'p'erforming' a road' 'test~ ,for ,t~e
diagfl~si,s .of ~.y.H. co~plaints. , "'. -' I ,.;'

A 'very useful first ,step. in the road test is ~,.neutral
engine run up .(NERU), test. .It identifies engine 'related
vibrations, and helps in sorting ouf vibrations that 'are
found in the road test. ~ .,: ," '," :." ~

"~ ··Jf the v~hicle is equipped,'with 'a taChometer', it can be
4sed. Otherwise;'atach shbuld,be connected. A tach.is
absoiutely necessary in both the NERU test 'and, the
road test. . I , J •

Locata' the vehicle away from other vehicles' and
.~all~ .whJch,..rn~y r~fleql_~ound differently~ than a .road
reflects sound. Put the vehicle in neutral (an automatic
tr~nsmission may be testeg jn 'Rark), and do not set the

. parking brake or press on the service brake since these
are not-engaged in,a' road test.Pressing~on the se'rvice
brake puts' forces into 'the '~rake and .clutch pedal
support and into the' firewall that are not present in
driving. A similar situation arises with th~.parking, br~~E;l.

Aun the engine up from idle to approximately 350.0
rpm and note any. moans, vibrations, noises, etc and the,
rpm at wh!ch they :o~cur .. Sometir:nes it is possibl~ to
"tune,.in" on '~hese by ru.rtning up and down in :rp.rn, a.nd

, to·9.et~~min~ apr~¢i$e rpm at which t~e'yoccur, i.n other
. .. c.as~s they wil,1 fall,. ov~r ~a' ,~road ~ange of rPrD. This

establishes B: baseJirte .again~t .which ·dr.iving yibrgt.iqns
ca~ ~ be .m~asur~~. " '.':.'.,.

~ If you· suspect.' that, the. e'xhaust syst~m is viprating,
attach a ring of;keys or something similar to the tailpipe
arid"listen' fOr the :rattling of.the"keys as the engine ,is -,run
up and' down~' Sometimes: 'it is very clear -with just this
simple test that: the 'exhaust system is',' responsible::

Harshness' ... ~ .. " " '
.' H'~~rshDe$~, is th~',r t~rm' comm'only 4sed 'to qescrib'e.

the rige qu~lity Of the' v~hicl~.· Hard·:ride.9(har~h,ness is
usually caused by; the tires or suspension system,
n~mely:.· , ., I~' .,.. "

. • Over-inflated',· wrong size or- wrong typ'~'" tire
installed on the vehicle..:; '. " .' ;' .'~'" I • •

.• Suspen~ionnot suffici~ntly lubricated: I. '

.' •. Worn. susperl'sio,n ·co'niponehts~ ..... ~ .-.
. .'. . . .' ~ ,...," .' '.

• Suspension components installed with preload on '
pivot points, bearings and bushings. / _

• Units equipped with tires not specified, by the
" manufacturer~ (Different \brand' tires often':give
different ride qualities to vehicle.) . i '

constant or variable in level and occurs during a portion- • Bent o.r· bound-up. shock absorbers.
of the total operating speed range. The types of H d t 4 • t ' t II d h' I
vibrations that-can be felt in the vehicle can be divid~d • eavy- u y compon,en s Ins a e on ve Ic.e~
into three groups: . . • Improper. installation of body. ~r cab mounts
1. Vib~ations of v~irioUs unbalanced.;rqt~tir{gpiuts6(;. '<>':'(ground .~utS).. . . .

the'vehicle. . ' " .. ' ',' ,~,' ..' .', _" '., ',-:':', Other vehicle nde motions may be summanzed as
~ ',~, " i'-'. ,. : ~J' .,~. 'follows·

2. Body and frame vibrat~ons excited by powertrain, . . ., .' .
wind or road inputs. "c", '"; .' :';" • -:: :\, "'::." ~\ ~ I.V~e~lcle ·~oun~~-Jhe verttca.L.motlqn of:~ .vehlcle -

. .., ... " ,.'. ~.: . -", , on ,Its suspenslqn'·:syster:n,}ront and,,·rear I~ phase.
3. TIPe:ln; moan~.or resonance· vlbratlon~ f.~om .' ,,':' A low frequency ,"float '~'an.intermediate frequency

stressed engine'" or exhaust system mounts or' "kick '~ . '
,driveline flexing modes. ~ !.' -.~ " ,t' ~ :.. ". : , " ,
'.... ' '. \'. ' .~' ".' .;- . ~ , '..'...... ~. Vehl~le Pltch~The o_ut-of-phase vertical motion of

These vehl~le vlbratl,ons can also be, .subdlvld~~ Into:. " the fronf and rear of the .vehicle. A flat ride would'
those that 9~cur at low speeds and those that are most .,', .' be considered 'the opposite of a pitch ride.
noticeable': at- high~r:·. speeds., Sin~e the qividing I,ine .
be~we~n low and ~,ig·h~.r speed vibratio~s is, not ~Iea(, ".' --.\. Vehicle~ RolI~The side;.to-side rotation of the
there ·will 'be vibrations that ove~lap, the', two- ranges. I '.' '>vehicle.,·body:abo~fthe front and rear axles.

Typical Low SP~~d Vib·rations. (L~~S than 72 . . . 'DIAGNOS'IS' A~D T~~TING . . .
km/h or 45, mph)
'" • Engine-: ·h~fshness.. '~" :,' ,,;,',

• Driyeline vibrations due to driveline angles.

• Power ste~ring p,~m.~..distyrbances....; .;. .,
• A,ir .conditiqner compressor or ~rive' belt vibrations.

• Take-off shudder.
• Brake roughness, qr h~rshness.

• [)dve~line roughn'ess. ",~. ,-

'. Clutch torsion vibration. , ....

• Exhaust vibratiqh. '::'....: ,
• Tire ·.roughness· due td hig'h n9n-unlformity (force
. varia.tion). .

Typical High-Speed Vibrations (Above' 72 'krri/h
o~ 45 ,mph)' , .,,' ',' ';~" .:.:

• Companion flang~ (end'yoke) runout~or:imbalance.

.,' Driveshaft imbalance.
.'. -.r

• Excessive tire-wheel an'd' 'd'rurJ1 ,·asse,.mbly
, frnbalance. . '

.':. Rear axle· pin,ion, gear pitch' ,iirie ru~9ut..

•. "' Excessive tire and wheel ru'n-out.. , '..

• Galled, dirty, rusty, worn or improperly lubricated
driveline slip yoke splines or U-joint beari~gs. .

• Worn suspension components. ~. " ','

• Front- end'accessory vibrations. ,,'

• Exh~.ust vibr~tio~f
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18-01-3 Noise, Vibration and 'H~rshness .Diagnosis 18-Q.1-3

---------~------~-------- ....----_..._~.'
When conducting the road test refer to the results of

the NERU test to sort out vibrations and noises caused
by' the engine Jrom those' 'caus'ad by the transmission,
driveshaft or axle~. 'If a vibration' or noise occurs at a
'particular speed, try. oper~ting in ,another gear at the
same speed'. This changes the engine rpm and helps to
sort out engine induced vibrations .and noises. If it
occurs at. a particular rpm, ,use different gears to test at
the, same rpm at different speeds. .

If the vehicle has an automatic transmission, a drive
engine run up test (DERU) can 'be" conducted. In this
case both the parking brake and service brake. ·should.
be set and care should be taken to perform the test with

. enough space ahead of the vehicle to eliminate the
, poSs'ibility 'of an accident., s~ould"the' vehicle

unintentio"nally lurch forward. Put' the transmission !n
Drive and run the ,engine up and 'down between idle and
approximately 2000 rpm and note the nature of any
vibrations and noises: and the rpm. This'test is
particularly good for excit,ihg the' exhaust. system and
hanging keys on the ',tailpipe to serve as .a' "telltale" is
use.tu~. '", . ~, t • • , •

, The NERU, test takes 'only a minute or two and
represents time well spent in, testing'.·,

The road is an important factor in-the roa'd test and a
smooth asph~lt road '~hat allows driving over'a range 9f
speeds is best., ,The brushed concrete road 'surface
found on many expressways and the, cparse aggregate
sometimes found Ln :asph~ltic conGrete can mas~ many
vehicle noises ~~d make ,?i~gnosis .~iffic\ult.

If the customer cor:nplains of a noise or vibration on a
particular road and only on a particular road, the source
of the pr.obiem ,may be th~ road surface. If possible, try
to test on the same type of surface.. This is ,the only
c~s~ where a smooth asphalt road may not ,be t~e best.

Check and, set tire, pressur.e;: Unlock the front hubs
and "·back, up·· approximately 20 feet to ensure hub
disengagement if the vehicle is .a 4~4 .. Remove the
cross·bows of the roof rack if the vehicle has'this option.
(The Bronco II roof rack produces a whining noise that
interferes.. with NVH· diagnoses.) A tachometer should
be used as noted above. Note the fuel level.-. Some
vehiclE:}s change in their response to various excitations
~hen the, fuel level chaf,lges.' If th~ custom~r mentions
that the problem does not ocqur all the' time, this might
be a' factor. .

Tryto"~ duplicate' the ,conditions with the customer
present, particularly the speed and throttle. operation. It
is not "uncommon to .find.-problems which the customer
didn't notice so it is important ,to identify the problem
causing -the complaint.

When 'diagnosing driveJin~ N';V.H. compl'aints, the
following procedure is useful.

.. Find the ~p'eed wh,er~ th;e" problen:'{ i~ most s~vere". ,
Th~n ~c,celerate gently through this sp~ed to~afew mph
above it and th,en co~st back down "a few mph below it
and note if the 'problem changes character whe'n qriving
through or coasting down. R~,peat this' if negessary to
geta feeling for the behavio~. The'n drive about ~ive mph
above the speed, put the 'transmission in neutral and
coast down. Note' any change in. behavior. Try
"floating" the driveline by backing off-ever so slightly on
the throttle at the problem speed.' The idea is,to unload
the' ,axle gears' and the universal joints as much as
possible. This is a difficult test to master 'and so'metimes
it helps to test on a slight downgrade so' that gravity is
counteracting, the aerodyna~icqrag. The throttle should

be operated in much the same.way it is operated when
shifting out of gear without using the clutch. In that case, .
the throttle is used to .unload the transmission gears;
~~re it. is ~se~ to unload- ",the driveline in .,general.

I'f the problem doe~ not change in·~II·these·modes of
operation, the 'cause'''may well be driveline imbalance
since the imbalance is not c~anged .by the-' mode. :'

If there is a distinct change in the c,haracter or
intensity between - the drive and CO~$t modes of
operation the problem i~ m'ost likely not-im'balance but is
most likely"due to.the axle ,or the universal joints since
they are sensitive to the load on the driveline~ (The axle
pinion gear ;.teeth are machined ·on .. two separate
machines. One machine does "the. drive. side of the
teeth, another does the coast side'. Hence there' can be
a great difference in performance between driving and
coasting in gear.) If the noise ,an.9/or vibration goes
away when the driveline is "floated" or wh~,n coasting
through the speed in neutral, the diagnosis is
strengthened: '·Imbalance ,does not go away,in a neutral
coast but axle and joint problems' may.'

One w~y ,to "calibrate" yourself'to the symptoms' of
imbalance is to take a similar vehicle which does not
have the symptoms and to intentionally imbalance the
driveHne by putting a hose clamp on the driveshaft. This
gives you cffeel for imbalance. Unfor.tunately, there is no
easy way to simulate other sources of ·problems.

After a road test, but only after a' road' test; it is
sometimes useful to do a similar test on a hofst. (Use an
axle hoist,not a.· frame .hoist., An axle hoist· will· not
change the. driveline angles. If only a frame. hoist i~

available,,. sh9rt axle' stands ~hould be l:Jsed.) Elevate
the rear wheels slightly, check to make sure that .both
are turning, and run the engine up with the vehicle in
gear. Explore the speed range of interest using .. the
drivelcruise/coast/float' tests as described' above. A
coast down in' neutral should also be conducted. If thEi
vehicle is free 'of vibration when operating at a steady
indicated speed and. behaves very differently' in drive
and coast, ~n .axle p~09~em is lik.ely. ,

Note, how~ver, that a test on the hoist ,may produce
different vibrations and noises than· a road test because
of·, the effect of the hoist on '"the rear axle., It is not
unusual -to find vibrations on the hoist that were not
found in the road test and many times these may be
ignored/ If th~ 'problem that was found on' the ro~d can
be duplicated on the hoist, a 'great deaJ of' time ,can be
saved by doing experiments on the hoist ; ,

N.V.H. Tests and op~rations
A gradual appearance ,of the proplem indicates a

deterioration of a component, -such as tires, U-joints, an
access~ry drive ~~I~,· ,or a wtl~,e! beB:ring.,

. A sudden appearance of the problem could indicate a
lost. wheel balance. weight or lost driveshaft balance
weight.

NOTEf' Inforrllation"'gained 'froni the problem description
shoLild never be used in place of facts gained from
diagnosis, nor should·' it be used'in an attempted short
cut fhe In the long 'run, time ·will be sav~d by adhering to
the diagnostic procedures· shown in this Section.

Vehicle" Vibration Analysis Pro~e~ur~

1. Problem Definition:

a. Ask customer to demon,strate ,the problem.
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18-01-4 Noise, Vibration an~'Harshness Diagnosis 18-01~4

b. :Neutral. engine 'runup. Run engine. up -to
problem RPM so any engine acces~ory,
problem can be eliminated. .

c. Ri'de'in vehicle arid' experience the, vibration
d~sGribed 'QY owner ,,(with .. owner,.,if possible).

. " Note spe~d and suspect wheel, position. '
2., 'Initiaf Checks:

,a. Tire Matching-Tire size ~nd type match.
b. Inflation Pre~sure-Corrett inflation pr~ssure'.

.' . ~ . , .

c~ ~ Appearance~Check for wear and condition 'of
tires and wheels., .

d~ ,Rim ,Centering-Check' that tire beads ~ are
. ' ,;~ properly seat~d ~ ,_

3 ... ·, Tir~ .,Runout Check ~n' 'Vehic'le:

-:"a: ' Runout 'okay-Go ·to dynamic balance. check
C below.' ,

b..~ Expesslve .r'unout~Refer to, match m'~unting
procedure.', .""," ,

c.. High runout.still'present-Refer to wheel stud
'" runput procedure. (Step 7 under High Spe~d

" Shake)., l· '- • '

d.~~, Replace', t hig'h runout wheels or tires when
"required--:Go to. dynamic balance check
,'below. ~ ,

4. Dynamic Balance:
Mark ,a wheel stud and· the corresponding position on
the rim ,to ensure that the ,assembly can'be replaced,on

, the' vehicle in its' original- .position.. ·00 not remove
~xisting balance weights., If rebalance.only.requires 1/2
o? or' less on' either flange, the problem, is not
imbalance; proceed' to ride test. '
If problem is balance, rebal,ance~ and continue'to road
test. ~ ~ , "
Never add more ..than 5 oz. of w.eight per flang'e on a

. Ford Light Truck Jire.·, If· more weight is required: "
a~' Spin the assembly on ,the balancer' 'in static ','

mode.
b. ,Mark' the' 'Ioc~tion 'and amount' pf weight

requir~d 'on the sidewall. 06 'not, l?alance
assembly., '. '.", '

c. . Remove: assembly' from' the balancer" deflate '
':"., .an~ r.otate tire ,halfway around (180' d~grees)

, as in matching fo'r runou,t. . . .

d. Reinflate,' replace on balancer and respin a '
second time in static mode. '

'e. ¥ark location and a,mount of'weight re.quired
on sidewall'.

f. If YQurtwo marks are within 4 i'nches, of 'ea~h
other, it is the tire ,that is the major contributor
to imbalance. (The marks followed the tire
when if was rotated.) Replace tire. I , ,

g.., If your two m~rks ar~ within 4 inches 9f being
QPpo~ite each other on .t.he:tir~, then the 'wheel
is out of balan~e. Rep:lace .~he~1. , '.

, '~h~-' If the; two marks'are neither' opposite', nor
together,' then' the ,assembly can be match
mounted for static balance. Refer to match
mounting procedure<: '

5. Road Test: " ,
'a.,' Problem' eliminated-Stop. .

b. Vibration is still present check: '
Brake 'dn.Jm ,imbalance

, .

~ Engin~ or t.ransmissi,on m.o~flts", '.
Excessive drive, shaft runout or .imbarance .-

· Impro'per' pinio'n angi'~

Faulty, universal .joints ,
Worn or damaged wheel 'bea~irigs' ':, ~

Btake ro~or fmbalance'

Diagnosis '!." . "

:.Use' the four diagnosis gUi,des in thi's Secti9h, to ~
identify. the ,Noise, 'Vibration or Harshness, condition .. "
When the 'condition is i~olated, refer to the appropriate'
portion of, Testing 'in ·this Section." . . .
High-Speed Shake' . '.. .

,This' is a: low~frequeq'cy, 'high-amplitude, vibration' felt:
in floo~ pan, seats and steering column at speeds, above
72 km/h (45 mph), arid ,may be visible in front end sheet
metal. The' cause is usuaUy found in the wh$elltire/
rotor/ drum/axla area, arising from imbalance, run-out,.,
bearing play, tire' irregularities, etc. Vi~ible sheet metal
shake" though usually just ,ar)other symptom ,9f wneel-
'and-tire probl,ems, .may be' indicative of improper,
tightening or 'adjustment' of '~heet' metal mounting
.hardware. T,his "condition, ,in " conjunction with
ae'rodynaniic 'buffeting forces. in some vehicles,
especially trucks, ca~, be a primarY sour¢e of shake. If
such shake' is observed," inspection and tightening of
sheet metal mouflting~ may :correct the ,problem. .
1. ' -Af,er verifyi'ng' the shake 'c'onditionon the road,test

(at'.least.,rO 'miles, to rer110ve flat 'spots from nylon
.cord tires), p~omptly ,raise the ~vehitle on a. twin
post· hoist or axle jack stands so that the tires do
not develop flat spots while cooling, off. Inspect
tires for extreme Wear or damage, or irregularitie~

. such as cupping or ,flat spots (see Fig. 1).. If 10und, .
" check' the s,uspension componen'ts for

, misalignment, abnormal wear, pr damage that may
..h~ve contributed to the tire problems., Correct any
'suspension problems, and replace. "the damaged
tires. . .' " " -'.. . ';.

2. ,', ,Spin the front '. wheels by hand (rear wheels' on , '
. front-wheel-drive models) to. c~eck for whee~

bearing roughness. Also check for end play~ If
bearings ar~ loose, or ro'ugh,' adjust or replace and
lubricate 'as necessary.' On 4'x 4 models equipped

. with locking .front hubs, unlocking the hubs will free
'wheels for bearing checks., Without,'un'lockable,
hubs, removal of the hub, cover is necessary to
dis~ngage the axle' s~afts...,

3. Spin the non-driving' w,heels at low speed with 'a '
.wheel balance spin,ner, observing for..visible
wheel/tire run-o.ut. If .run-out is.eyident, prqceed t9

"", wheel/tire run.:out checks, Step~ 8 and 9: If run-out
is' not evident, balaqce, the non-driving 'wheel~ and

'proceed to Step 4. ,Front wheels .on 4 x' 4'5',. if
.equipped with lockin'g hubs, can pe spunwitt;l hubs

:' :. unlocked, or engine-driven with ~.Jro'nt"'.'drive:
..',~;.... ~ngaged, for run~out cheCks.,·· ' ,~"', . ,. .

"'4.. <With drive 'train' engaged', carefull'y ac~eleraie .th~"·' '
. .prive wheels until shake is 1.elt. Witho.ut road load,

,the shake may .,be ,'. aggravated, and become
.extreme at lower speeds than observed in the road
tes,. Accelerate, up to the road test speed if
,necessary to bring: 6u~.~he"shake. For 4 x 4~s,; run....

,.

• i'
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18·01·5 Noise, Vibration and Harshness' Diagnosis 18·01·5

WHEEL BEARING ROUGHNESS;
MISADJUSTMENT, AXLE SHAFT
END PLAY, AXLE FLANGE, PILOT
" OR BOLT. CIRCLE R"lJNOUT.

N9ISE, HIGH SPEED SH~K~.

F7278-2A J

,REAR SUSPENSION
WEAR, DAMAGE,

MI~-ALI~NMENT,BINDING.

NOI~~, HARSHNE~S.

DRIVESHAFT RUNOUT,
BALANCE, ANGLE.U-JOINT '
SEIZURE, WEAR, DRIVELlNE,

VIBRATION.

ENGINE, MOUNTS, ACCESSORIES, NVH DIAGNOSTIC LOCATOR WHEEL AND TIRE IMBALANCE; ,
AIR CLEANER, TORQUE CONVERTER, RUNOUT NON UNIFORMITY INFLATION

BELTS, BINDING, LOOSENESS, EXHAUST SYSTEM, -. DRIVE AXLE BEARING , - ,
MISALIGNMENT, WEAR OR DAMAGE. GROUNDING, BINDING. ROU'GHNESS, RING'GEAR RUNOUT, NOISE, HIGH SPEED S~AKE.

EXCESSIVE -BACKLASH.
Tlp·IN MOAN, BOOM, VIBRATION TIP-IN MOAN, NOISE. NOISE, DRIVELINE VIBRATION.

FIG. ,1 NVH Diagnostic Locator

the test with front drive both' engaged ' and'
disengaged, and note any difference. If shake .
appears, proceed to Step 5. If little or no shak~ is
evident and a front-wheel condition has been

'found and corrected,' repeat the, roa'd test .to see if
the problem still exists. If it dqes, check wheel/tire"
run-out (Steps 8 ~nd' 9).

5. If shake is evident on the hoist run-up, mark the
positions of the drive' wheels relative to the wheel

, studs.' Remove the wheels, secure the brake
drums, if .,sQ. equipped, by, i,nstafling all,'lug nuts (if,
one piece cone style), reversed, ,~nd repeat the
run-up to road speed. If shake is eliminated, the
problem ~s probably wheel imbalance or run-out.
oBefore proceeding to run-out checks, verify that
rear axle" shaft run-out is within limits (Step 7).

6. If vibration is evident with the rear wheels, off,
remove· the brake drums, and repeat the road
spe~d run-up. If ~he shake is gone, brake' ~ru~
imbalance'or run-out is indicated, but'bra~e run-out
may be caused by axle, run-o~t, which should be
checked .(~t~p 7): Check brake drum balance on a

. bubble-type static balancer," and' replace ,or
machine out-of-balance drums. If loss of balance'
weight is eviderit~ ,and re-balancing is warranted,

, refer tp brake drum, balancing ,in this Section.. If
shake persists in the drums-off test, refer to
'Driveline Vibration" in this Se~tion under testing.

7. Remove brake d~lj'ms, if' not alrea~y removed, to
expose the axle shaft flange. Indicate the flange
face lateral run-o~t (Fig. 2), the drum/rotor pilot
radi~1 run-out (Fig~. 3)"and ,th~' wt1eel' bolt circle
radial run-out (Fig,.' 4). (Read each wheel bolt in
turnMwith a broad-foot indicator as·closeto the ,axle
flange as possible', being car~f~1 not to jar the

, indicator out of. position',. from one reading to the
next. Note the high~st and lo~est readings.)
Compare Tota.1 Indicator Readings (T.I.R.'s) with
the runout. ; I • '

'If -any run-out. valueexc~eds specification limit,
rep~ace the axle shaft or hub~ Che~kofo~ radial play

in rear axle bearings, or evidence of roller damage
to b:earing inner race surfaces on'the axle 'shafts.
Replace axle shaft if bearing journ~1 is damaged.
Replace bearings if looSe ,or rough~ "

8. Re-install driving wheels and ti'res in original
positio'ns. Check all Wheels for ·total radial ,and
lateral tire run-out, using Rotunda' Gauge 007
00014, or equivalent, 'as' illustratep in Fig. 5~ If
either is over 1mm (.040 inch), check the:wheel rim
run-out, radial and lateral (Fig. 5).' If either 1mm
(.040 r inch), 'replace the wheel .and· re-check ':run
out. If the rim is within ·Iimits, locate and mark the
low point of, rim 'radial run-out.

9. If rim run-outs'are within limits and total lateral (tire)
run-out is over 1mm (.040 inch), replace the tire. I.f
to'tal tire radial run-out is more tha,n 1mm (.040 :,
inch), mark the highest point .of the tread,
dismount, re-index and remount the, tire with the
high point aligned with the low point of the wheel. ".
Re-check radial tread run-out, and if still more than
1mm (.040 inch), replace the tire ~n9 re-check run
puts, re-indexing as l1ecessary to .bring radial, run--'
out within limi~s.·:' '. .. , , '

NOTE: When remounting, t,ires, to, a~sure ~ccurat~

centering, use plenty of rubber lubricant- on rim' and tire
bead, over-inflate to seat the bead (as recommended by
tire manufacturer), then bleed pre$sure. down to
pres~ure noted on specifi,cation label~ .t. .

1Q. Balance all wheels not previo,usly'balanced, using
. on-vehicle balancing equipment if '~vailable. Road

test the vehicle. If the problem has not been
!3liminated, proceed tq'" Step' 11'.

11 . Substitute a known-goop s'et of wheels and, tires,
and road test. If shake is gone, the problem was,
proba~ly caused py ,tire force variation, resulting
from non-uniform tire construction. Re-install the
original tire/wheel assemblies one-by-one, road
testing, at each step, until the worn or damaged
tire(s) is '·identified. Replace' tire(s) as necessary
and ret~st. If shake persists with substitute wheels,
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Diagnosis. Guides

Noise, ' Vibration and Harshness Diagnosis,

- ROAD TEST OIAGNOSIS

18·01·6

Condition

Visible shake in floor pan, seats,
$teering column and/Qr front end
s~eet metal at hi9raw~y speed, 72,
km/h (45 mph) and up.

Vibration felt or.heard at highway
speed, 72 km/h (45 I1lph) and up.
Evident at stea~y ~peed, or under,
light acceleration or deceleration.,·

Shudder or rumble on .heavy
acceleration or decelera'tion,
0-72 km/~(45 mph). -,

Possible Source

Wheel/tire/axle/brake· imbalance or "
run-out.

Driveline or drive, axle imbalance or
r~n-out;:

Engine mounts grounded. .,

EXhau~t system boun.d~up..

Incorrect driveline angle(s).

Refer to (Procedure) .~

- . High~Speed Sha~e.
. .. , .

..:
, .'

Driveline Vibration.

, "

"' Tip.:l., Mo~n',. Step #3.

. '. _ Tip-In Moan, Step #4.

Driveline Angles, .Gheck.

Moaning noise, and pOssible belt
vibrations, oh light acceleration or
deceleration between 40 and 104
km/h '(25-~5 .mph) ~

Engine or exhaust mounts bound up, Tip-In Moan.
powertrain components grounding, or ':-
undamped powertrain resonance. ",

,',. '

Engine-rpm-related vibration or no'ise
that disappears in Neutral-Coast .

'drive mOQe, 'and appears in standstill
engine·~un-up at speqific rpm.' ..

Various hums,,' howls, whin'es or
" knocking noises that vary in intensity

and pitch.,with,' ~oad speed, and may
or m~y not- respon9 t9 drive mode
changes., '

LOw frequency 'booming noise or "
.pressure felt in 'ear drums, which .'
occurs at or just ~bove idle.

Engine accessory drive or mount not
properly adjusted or tightened, ':not
running true, or ac~ess9ry; ,"

,'malfunction.

: Drive .axle gear or bearing w~ar,

damage or improper adjustment

Engine or exhaust mounts' ~u.nd-~p:

Engine Accessory Vibration.

: ,".

~Drive Axle Noise.·

~,

.. ;

, Tip-In Moan, Steps #3 and #4.
• • $ t ~ ." . '. . •.•

":~ CF3394;;2E
" .~

refer to Driveline Vibration in this Section under
Testi~g. '. ~r

Tip-In Moan,
. A moaning 'noise,. possibly accompanied. by a felt
vibration, under light to medium acceleration between
40-104 k'm/h (25 and 65 mph)~ usually indicates a

CUPPED OR
~~--DISHED

TREADS·

F339&:1B'

FIG. 2 Worn or' Damaged Tires ,

groundi'F1g . or ' 'bound-up condition, of.' power. train
component or' exhaust system, mounts.' Another
possible cause is a resonance 'condition at the" natural
vi6ra~ion frequencY,of the, engine.' Th.is type. of vi~r~tion
wil' uSLJally,peak ata#specific engih~ ~peed.(flPMrand a
specifiC? degree of ·acc-eleration .(thrpttle setting) at that

, speeq.,~' " , .,.':",~.,'" ..

1. Check 'air cleaner for proper installation. of base
gasket, lid, element and air··inlet duct assem.bly. If
damaged gaskets, or impr()per~·duct alignment or
tightening of'attaching' nuts and bolts are evident,
correct the condition and. road test.' If moan
pers!~t~, proc~ed to Step ,2. ; .

2. To 'che~k, for- powertrain 'resonan~:e, ,Ioose~ all
converter or Glutch housi'ng-to-engine iattaching ,

, 'bqlts .3{4 tur~~ ,and road test. Re-tighten bolts', after
;",::' ,·t~st., ,If ':'~o~n 'persists; proc!3ed' to Step 3.

3.', ~~utralize engine mounts~by Iqosening them ·(Fig. :.
" '~ .. '6) and;~with engine runniflg, shifting transmission

. from ·Neutral; to Drive and back to Neutral'. With
',manual tr~nsmi~sion, load _engine by slipping"

, .. clutch in gear. Re-tighten mounts and ,road test. If',
, \moan persi~ts,' proceed to 'Step 4. \ .
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,CONDITION

Noise, :Vibration and Harshness Diagnosis

GENERAL NOISE DIAGNOSTIC PROCEDURE

.,POSSIBLE SOURCE

~·18".01-7

• ,Noise is the same on drive or coast. • Roa'd noise'
• Tire noise
• Front wheel bearing noise

• Pinion Bearings
• Re'ar wheel ~earlngs

• Noise:changes .with type of road ,surface. ,. Road noise • Tire noise

• Noise~tohe lowers as'vehicle speed is
lowered. "

• Similar, nois,~ is produc~d with vehicle
standing an~driving.· " \' ,

• Noise most pror)ounced on turns.

• Drive noise', coast noise, or float noise.

• Tire noise
• Driveline noise

• 'Engine noise
• Accessory Noise

• Differential side gears and pinion
gears

• Wheel bearings
• Ring and pinion gear

• 'Transmission n'oise:'

• Wheel B~arings

• A~le shaft ~surface finish at
bearin~ bore

• Clunk on acce!~~~tion or deceleration.

• Noise is different driving' and coasting
and coa~ting in neutral

• Inoperative throttle damper ' • Loose engine. mounts
• Excessive differential gear backlash • Worn driveshaft U-joints
• Excessive ring and pinion gear ... ~,; Worn driveshaft slip yoke splines

backlash ;.Loose suspension components
• Transmission backlash _. ' • Sticking slip yoke '

• Axle

CF3393-2F

-,

Run-out Limits Flange Drum/Rot9f Wheel Bolt
Fac~ L~ter~1 Pilot Radial' Circle Radial

Dana Axle 0.13mm 0.8mm 0.13rl)m
, , (O.rio~ inch) , (0.003 inch) " (0.005 inch)

Ford .Axle ' : 'O.13mm O'.10mm 0.26mm
(0.005 inch) , (0.004 iHCh) (0.010 inch)

CF3397-1F '

FLANGE FACE LATERAL RUN~OUT

~,.. ' '.. F3398-1B

FI'G., '3 ~~~.n~e. Fa~e Later~1 ~un~out

"'4. Neutralize the exhaust system to relieve strain on
mounts which may be' sufficiently bound uP: to
transmit vibration as :if grounded.. First~ be sure the
system is warmed up to normal operating
temperature, as thermal expansion could be the
cause of a ,strain, ,problem. loosen all 'hanger

attachments and flange joints. ReposiliO.n the
hangers until they hang free and straight (~ee 'Fig.
7).. Then with engine running, shift transmission
from Neutral to Drive and back to Neutral (or load
engine. with clutch)" and 're-tighten ,all .hanger
clamps and flanges. (tighten the manifold' to
exhaust flange joint last). Verify' adequate
clearance. to prevent grounding at any point in the
system. Road test the vehicle and if moan persists,
refer to Engine ,Accessory Vibration in this Section
under Testing.

NOTE: This pr.ocedure does -not- apply to Econoline
with 5.0l engine, since a flexible -coupling' has
been installed between the catalyst and muffler to
pre-neutralize the exhaust system as it comes from
the, assembly plant. .' . ,

Driveline Vibration

This is a higher-frequency, 'ower-amplitude vibration.
'r.ather than a high-~peed shake, directly related to' roa,d
speed, and ,usually more noticeable at higher "road
speeds, 72, km/h (45 mph) and up. It is felt in the 'floor
pan 'or heard as a rumble, hum or boom. Jt .can exist in
all drive modes, but may vary somewhat in acceleration, .
'deceleration, float or coast modes. If. the' vibration is
,particularly responsive to heavy acceleration or
deceleration, especially at,· -lower .speeds, -driveline
.angles, should be checked. A driveline vibration can,
sometimes. be-duplicated with',the axle supported on a
hoist or jack stands. WhiJe accelerating and

"decelerating, lightly apply brake to simula.te road load
resistance, noting any such vibrations. .
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18-01-8 Noise, Vibration, and H~rshness Oi~gnosis

DIAGNOSIS GUIDE

Non-Axle Noises

.18-01-8

• Grille Whistle
• Trim Moulding
• Roof, Top Luggage Rack
• Belt Chirp

• Gear: Howl and 'Whine
- Inspect Gear Set .
- Check Gear Set Backlash

• Chuckle Noise
~ Differential Gear. Clearance

• Kl1ockNoise
" - Gear Tooth Mutilation·
- Ring Gear Bolts

• Clunk 'Noise
.- - Total Axle Backlash

- Worn Driveshaft U-joints
~ Loose or Broke~ Engine Mounts

• Be~ring Noise
- Pinion Bearing

. - Wheel Bearing
- Differential Thrust Washer/Bearing

• Tires
• Driveline 'Angle" ..
• Universal Joint

, e Drive Pinon'Seal : ..
e Drive' Pinion Nut
.• Axle Cover Gasket
'. Axle Shaft Seals

• Broken Axle Shaft
eBroken p'inion Stem
• Broken Welds

• Exhaust
• Tires
• After Market Add On's. . .

Running Boards, Groundi~g Body t~ Frame,
Antennas, Visors, Bug. Deflectors, etc.

Noise Conditions .

- Check Ring' Gear Run-out,
--- Check Bearing Preload ,..

- Mutilated Gear Teeth

, - Axle Shaft End Play'

"-..:. priveshaft splines need lube"
- Worn Driveshaft Slip Yoke Splines
~ Axle Shaft Spline Fit
- Inoperativ~ Throttle Damper

- .
.' -' Limited-Slip Operation

- Click on Engagement

Vibration Conditions

• Axle Shaft
• Drive 'Pinion. Stem and Flange,
•. Wheel N'uts ~ . .

Leakag~ Conditions
, .

• .Casting Porosity (Holes in'~Casting)
, • ,Weld Leaks'

." .-Axle Vent and/or Hose

Inoperative Conditions

~ ,Wheel Bearing
• Axle Lock-Up
• Broken End Yoke .
• Broken U-Joint
• Broken Gear Teeth

CF3392-2G

.. "Por. driveline- vibration diagnosis 'and testing
: procedures, refer to Section 15-60, Driveshaft-General
Service. " .

'Oriveline Angle. C~eck '
. ,

A shuddering vibration "or audible rumble at speeds
up to 72 km/h (45 mph), most pronounced under heavy
acceleration or deceleratio"n and reduced or.eliminated
in float, or neutral-coast modes, usually indicates
incorrect· driveline angle, between driveshaft and rear
axle pinion. Another possible cause is poor seating,

. tight or bound up 'U-joint trunnion or off.-center mounting
of U~joints. Driveline angle is controlled by. ride (spring)

height, suspension control arm geometry or axle-to-'
.spring' shims in leaf spr~ng applications, ,and center
bearing alignment in ,two-piece shafts (truck).·~.Whether

incorrect angle· effects are more pronounced, under
acceieration or decele"ratiqn, depends on whet~er xide
height or pinion angle deviations from sp~cification are
plus or minus. The ..condition usually cannot be
duplicated on the"hoist because considerab.le road load

.torq~e resistance ,is required-. -.·for it to' appear.

For 'driveline angle checki'ng. procedures, 'refer tp
Section 15~60, Driveshaft~General Service.
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CONDITION ~

Noise, Vibration .and Harshness Diagnosis

REAR AXLE DIAGNOSIS CHART'

'POSSIBLE SOURCE RESOLUTION: '.

'18-01-9 .

• : Excessive rear ~Ie noise.

• : Loud "clunk" in 'the driveshaft when
~hif,ting 'from r~~erse to f6rwardi

, , .. '

• Limited-sUp.axle does not wo~k in
snow, mud·or on i,ce. ~

.of

• Differential carrier

• Driveshaft

• ·~eat, axle shaft or carrier

• .Differential

: .,Lubricant

';

• Differential

• Road' test vehicle" to assure'.;
pro~lem is.rear axle noise ratl:l~r
thal':l. other 'system n6ise~ Refer'to

.:'General Diagnostic proc~~re. .'
Service and replace parts as .r'

required.

., • Raise vehicle, ·rotate driveshaft by
hand tq isolate probl~ffI as.· .
driveshaft bJ ,rear ~Ie problem." '.
,S~~ice or. replace as required.

• Inspect and. s~rvice as ''1~cessary .

• Perform Traction-Lbk Differential'
Operation Check., (Refer to Section
15-01",General Driving Ax'e and,
Driveshaft Service.). S'ervice. as ,
required. '

• Road test vehicle. Drive vehicle' in
tight circles, five clockwise and five
counterclockwise. If chatter is stUI

, evident, flush, replace IUbricant~
with the required limited~slip'

.. lubricant.

• 'Remove differentiaj~ service .. as··..
required. . ~, " .

~CF3395-2E

~,ngine Accessory .Vibration .' .:.
A 'noise or vibration that occurs I at different road

speeds' in different gears', but alway's'at ,the"; same
engine· rpm, probably originates in an en.gine-driven
accesso'ry. This type '1 0f- vibr~~ion will disappear in
neutr'al-coast drive mode, and' can be duplicated in an

,engine run-up ~o the, pro~_lem speed' with the vehicle
standing still. It may be c~used by a loose, worn or
~amaged drive belt, a dam~ged~ 'worn or untrue drive,
pulley, improperly aligned or' tightened access.ory
mounting br,ackets or hardware,~'or worn, damaged, or
out-of-true conditions in an accessory itself. On
serpentine drive systems, belt tension is easily relieved
so .that individual accessory conditions may be

. assessed. : "r _ • '.' I .' . '

• • ~ I •

.1. Run-up engine to. the problem rpm observed in the
. road test, with vehicle stationarY. If vibration is not

evident, perform stall test, in Drive. with brakes
'/ locked (or' load engine by' slipping clutch in gear

with manual tra,nsmission)..If condition appears
, ,under load~'see Tip-In Moan procedure. If 'condition

appear.s d~ring no- load test, procee~ to Step' 2.

CAUTION: Load tests must be of short duration' to
minimize torque converter .or, clutch overheating. If
vibration does not appear under load, a· more
careful.,road test may suggest driveline vibration as
~he real problem.
2. With engine stopped, inspect all en{1ine aceessory

,,drive belts anc;j p'ulleys for wear ·:or· damage, and
check belt tension,' using ,Tool T63L-8620-A or

. equivalent- (Fig. 8). Check all accessory mounting
brackets and adjusting hardware for proper
alignment and tightness. R'eplace worn or

damaged drive components, corr~ct belt tension
and tighten mounting hardware to specification~

Start engine and fun-up to the problem speed. If.,
vibra~i~n or noise' persists, procee.~,' to Step 3. :

3.. With engine idling, visu'ally check '~all"accessory
drive belts· and pulleys for mJsalignment, rUr:'-o~t or

. irr.egu~ar -motion. Replace any pulley .wit~ run-out in
excess, of'

1
3mm' (1/~ inph).· A, b,elt th~t is ~een to

ride up and down. in a- pulley groove :indicates a
variable-width condition, either in the belt qr in the
pulley. If it only' happens on one pulley, replace the'
pulley. Otherwise, replace .the belt. When all
accessory: drives .run tru~ at·idle, rur.t~ngine 'up to'
th~ ~ problem speed. ~nd look for. belt whip. .If.

" observed, "adjust the ·.belt tensi,on, to specification,
. and re-check. If. whip persists'; .·repiace belt If no

fault is found in th~ engine accessory drive system,
the accessories themselves must be checked. See
Step ~.' . , .

4. A noisy ,component can often: be identified by·'
probing with a stethoscope-type device ·while the
engine is running at the·problem speed. Removing
t~e belt.driving the suspect component ·will.usually
confirm ·,.the identification.' 'If the problem source
cannot be pinpointed by ·probing,. a 'process of
elimination is necessary. Remove. accessory drive
belts one at a time, checking for noise or vibration
at the problem speed .. ·· ..when '-the. condition
disappears or diminishes, try a new belt', on the
component th'us identified,' ·since. 'the belt
construction irregularities may be present "which
won't show. up on· inspect~on. If belt changing
doesn't help, repair' or repla'ce ,~thEr: ·noisy
component. ,If the problem is found' 'in the' fan/
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6.

8.

9.

water pump area, re~check for vibration .wi~~ the.
fan removed, and if the condition improves, bheC'k
the fan mounting"surfaces 'for nicks or foreign
matter that could cause fan run-out. ,If the condition
is still noted with' all" the' belts removed, loosen
each',componenfone 'at a tim~ and recheck for the
problem' COhditipn., Onge ~the component 'is'
'identified, inspect the co~ponent ,and. support,
bracket for loose fasteners. and/or damaged or
cracked attactJments. :

If the' source' of the condition is' not found in' the
engine 'accessory system, or~ corrected by the Tip
In Moan' procedur~s" an imbalance condition in
basic components is' possible, though unlikely.
These include crankshaft, vibration damper;

,flywheel ,or. flexp.late, 4 and' clutch or torque
converter> ' ',' '

NOTE: 'Be' sure'the vibration condition observed in no
load testingroccurs atth~ sam~, engine speed registered
on the tachometer during the rQad test. All engines h~ve

natura) 'vibration ,frequencies' wnich are. evident at no-
load, but ar~,not a:problem on the road. "

Drive ,Axle Noise .... ,
-. I; ;

1. Gear noise is the typical· "howling" or "whining"
of the ,ring gear a'nd pinion due to an improper gear
pattern, gear damage, or improper bearing preload.
It can occur at various speeds and driving
conditions, o~ it can be continuous.

2. Chuckle is a particular rattling noise that sounds
like a stick against the spokes of a spinning bicycle
wheel. It 'occurs, while ,deceler:ating fr:om
approximately 64 km/h (40 mph) and usually can
be heard all' the way to a stop. The frequency
varies wit~ the ,speed .of the· vehicle. . ,.

3. "Knock is very similar to chuckle; though it,may be
louder and occurs on accel'3ration or deceleration.
'The teardown will 'disclose what has 'to be,
corrected.,,~ ,.~

4. .'Clunk .may be 'S metallic (noise' heard when the
automatic' transmission is engaged ·in R~verse or

. Drive, or it- may occur when throttle is applied' or .
released. It is caused by backlash' somewhere in.
the driveline; it is '''felt'' "or heard in the ,axle.

5. NQi~e.

Bearing :malfunctions normally will be' obvious at
': disassembly (Fig. 1'2)., As· 'noted earlier, pinion

bearings -: ,make a high pitched,~ whistling noise,
usually at all ~speeds. However, if there is only one
'pinion bearing that is malfunctioning, the nois.e may
vary'ir:l different driVing phases.~,

Pinion bearings are 'frequently' replaced
" unnecessarily ~when correcting, gear, noise.
'They should· not be, replaced unless they are'

. " actually scored, or damaged, or there is a specific
,pinion 'bearing noise'. Examine the large end of the

'. ~ rollers~,forwear. If the original bend radius 'has worn
.to a sharp edge;' the bearing assembly should be
replaced. ; '/

, :' Wheel .Dearing concerns might b.e mistaken for
:' faul~y p'inion bearings, so' be sure 'to ,look' at the

wheel bearings carefully before tearing. down the
" axle'.

• J • ,~ ,

'Some axle bearings are pressed into the housing,
, . , making it more difficult to check them.· Ho.wever,

the, axle shaft is the inner race' for the'..b:earing on

semi-.float type axles used on ve.hicles under 8500
Ibs. G.V.W. So if the bearing is damage9,' the 'roller

';' surface on the shaft will be damaged as well (Fig.
.13): The. rollers can run on aboul the center. of the
polished sQrfac~. .' ,~, ,~ ,',' ,.' .

Bearing whine is a high pitched sound similar to a
whistle. It. is usually caused by malfunctioning
pinion bearings, which are operating at driveshaft
sp~ed. Rol~~,r wheel bearings m~y whine the,same
way if they ,run completely .dry. ,Bearing noise,
occurs at all driving ~peed~,; this distinguishes it
from gear whine, which usually comes and goes as

.'speed ~hanges.

B~aring" rumble ,sounds like marbles being
tumbled. This condition ~s usually. caused by a
,malfunctioning wheel -bearing.'~The lower pitch, is
because the wheel bearing turns ;at only about. 1/3
of. driveshaft speed,.

Chatter on corners is' a ,condition where the
'whole rear 'end ~vibrate.s only .whenthe 've~icle is
moving. The vibration: is plainly felt as. ~ell .as
heard. In ,conventi,orial ~ :axles, extra differential
thrust washers cause a 'co'ndition of partial lockup
that creates this: chatter. Chatter noise- on limited

.slip axles can us~any" be, traced' 'to :erratic
movement between; adjacent clutch components
and can sometimes be corrected: with a lubricant
change an9 the addition of a frictio'n' modifier.
. ~ . .

Clic~ 'at engagement is a condition on axles of a
slight n.oise, distinct from a "cJ~nk,' '.. that ~~pp~ns
in Reverse or Drive' engagement. Check for the
presence of a. slinger. ~ .

10. Axle shaft noise is similar to geat noise and pinic)r1
b~aring whine,. However, axle. shaft bearing noise
will normally distinguiSh itself 'from ,gear:no,ise by
occurring in all driving modes :(dri~e, crlJise~, coast·
and f~loat), and- will persist with transmission in
Neutral.wti.ile. vehicle is moving ,af problem :speed.
.If upOf1. ride' evaluation .vehicle displays" abqve .
noise condition,. remove suspect axle·. shafts,
repl,aGe wheel seals" and install a new set of ,axle

. shafts.' Re-evaluate' ·vehicle .for noise before
r~rnoving ~ny, i~t~~nar.~o.h1ponents.., ,I. ' ',';' ,

N()n·Axl~, .Noise ..., .

There' are a fev\/other'~conditions that can sound just
like axle noise and have to be considered in' p'fe~',:

diagnosis. The four most common are exhaust~: tires, .
roof racks and· ~rim mouldings. . '

1~ IrJ ce~ai'; c9nditib~S, th~ pitch ~of·th~"rexhaust may
sound very much like, gear whfnes. At other 'times,
it can ~~ :":lis~aken .for a wheel bear:ing rLjrnble.

2. Tlres~ 'especially snow tir~'s, can have' a::' high- ,
, pitched 'tread whine or roar-; similar ,to gear· noise~
,Radial tires, to ,som,e .. degree" hav:e· th'is
characteristic,. Also, any non-standard tire with an
unusual ,tread construction ,may', emit a, r.oar or:
whine type noise. '

3. 'rrim and mouldin'gs 'also can cause whistling or
Whining noise.. ..,' ',:
I: . '. .. .' "t

,Therefore,'be sure that',none' of these is the ·cause
of the noise before proceeding with an, axle
teardown and. diagnosis., '
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fiG. 7 Neutralizing Engine Mou~ts

F3399-1C

".
A... ••

;:.,

DRUM PILOT'
RADIAL RUNOUT -

~

,DRUIVJ, . "
. PILOT, ,

FIG..4 Drum ·.Rotor Pilot:Radi~I'Run-out',
J<. ~ t , • ..,' ~,..., .~ '" t

··FIG.. 5 Whe,el Bolt- Run,;,out

F3410·1B
...,; . ~'. ', .. ,

{ .

fiG. 8 Neutralizing Exhaust System

.F3400-1D
.' y,.

CHECK WHEEL"LATERA~
_ RUNOUT HERE

( .

WHEEL BOLT RUN-OUT• "\ I:. '.

.~";' . :-

. .'
'CHECK TOTAL fV\[)IAL .
RUNOUT HERF

: CHECK WHEECAAOIAL
RUNOUT HERE

'!

.. '~'.~ .' ......

Analysis" of Ge~r "N.oise.. " ,,"",. ,
Gear Howl a~cf Whine ~'" :',> .. -'.;' ~'"

.When disassembling the.~le· t(;'diagn~sea:rid corr~ct
.ge~r noise, it isassume'd -that ttieJi~es, exhau,st)'snd trim
items have first· been ch$cked 'as, .possible ,.<causes.

The noises described uflder "R~ad, Test" usually
have specific causes that can be diagnosed' by
observation as the unit is disassembled. The initial clues
are, of course, the 'type of noise heard on'the road test
and the driving conditions. "'~ " -.;, ,~.;t .... ~' ,~

- ~~, .' ·'F3401·1A

FIG. 6 Radial "and Lateral ,.Ru~~Qut . ,'", , . ...t;,
"t.,,:.......... '''' •.

'~

f,IG..9 Checking. Drive 'Belt Jension,~

Chu~kle ~

Ch~ckle that· occurs' on ~,~he driving'p~ase is usually
:caused by ~xcessive clearance' due to' differential gear
.wear; .or by'a' damaged tooth on the coast side of the
pinion or ring' gear. ':'.' . " .

. Any dam~geto a g~ar .:tooth.on the coast 'side can
cause a noise identical to chuckle..Even',a very small
tooth nick or ridge on the edge of a tooth is enough to
cause the noise (Fig. 9). .

You can often correct this condition and'remove the
noise 'simply by cleaning up·'the gear tooth nick or ddge
with a ~mall grinding wheel. .. .
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. : '" FIG. 1-1 Scored Gear. ~et

'If either ge~r is damaged or scored badly, the gear
set· must be r~placed. Also, .if, 'there is metal broken
loose, the, carri~r and housing must be cleaned to
remove~ particles t~at could calise damage later. Any
other damaged parts in the axle must be replaced.

: ; To check thegeaf" set,.~emove as much IUbric~nt as
possible ·from ~he gears with cl~an solvent. Wipe the
gears dry or blow them dry" with compressed air. Look
for scored or, damaged teeth (Figs. 9 and 10)". Also look
for. cragks or other damage. ,;.,-

If -the cleaned up or damaged area is larg~r. than
3.2mm (1/8 inch)', it is advisabl!3 to replace the gea~ set.

Knock ,-

. Knock, which can occur in all driving phases, has'
several causes. In most cases, you:will discover one of
the -following conditions~',' .

1. 'A gear tooth damaged on the drive side is a
cor:nmon cause, of t~.e~n09k.,This.- can usually be
corrected by grin,ding the, damaged area. r

2. - Occasionally~~h:e .ring gear bolts will knock agai,nst
the inside of the carrier casting. The cause may be
,too little c,le~rarice, due"to casting flash or. bumps.
In this case,', the ,carrier can 'be removed and
interference ·pO,ints ,ground out.

One'or more of,th~ bolts ,might ~e slightly'backed '
out, requiring tightening. " '.. ,

3. . Knock is' also''charac~eristic of excessive 'end play
in 'the axle sh~fts .. Up to 0.254mm (0.010 inch) i~

allowed in most axles. However, it may be as high
as j .·14mm (0.045 'inch); so that knock occurs even

. in design conditiQl'1s., The Jr~quency of knock will
. be less because the, axle shaft speed is slower

than the driveshaft. ~ ,
.. . -

NO!~: ,'Se sur~ to, measure the' end play with' a dial
.indicator, 'not by feet A"guesstimate~'.' usU~lIy feels lik-e
far more: end 'p.I,ay than there' actually is. , .

On the 8.8 inch axle, end play is.allowable'up to
0.762mm· (0.030 inch), but can be-reduced to
0.127mm (0.005 inch). It is controlled. by the C
washer that holds .the shaft in the .pocket of the
side, gear (Fig. 11).,,· '.- ~ " ,

To reduce the clearanc~', cut a' shim in the pattern
of the washer 'and install it behind·the, washer. 06

-:
I~ ,.

NICKS OR RIDGES ON -TOOTH E~E'

E4953·18
, . ~

FIG.. 10 Damaged Gear Tooth .

not reduce, 'the end 'play t6 lesS~':'than" 0.127mm '
(0.005 inch). .' ..

'Clunk ,', \ .., ,,'

Clunk is due;:to backlash in. the driveline', but not
,'neces~arily' in, th~ axle. To determir'le whether driveline
clunk is caused by th,~ axle, ma~e;-~ check of the tota,1
,axle' backlash as, follows:. ,

.1. Raise the vehicle on a frame or twin 'hoist so that
~ the rear wheels are free. , ~

i «. • ".

2. 'Clamp' a bar between~:the .axle companion flange
anq a part of the frameqr: body so 'that the flange .
cannot'move. '.

;3. :-.' tock the ieft rear wheel t9 keep it from turning.
.4. "Turn the' right wheel 'slowly until yo~' "feel" it in a

drive condition. Ho'id a'·chalk mar.ker/on th'e side of
.th~, tire 12 inches from. the. center of. the wheel.

5. Turn the wheel the other way'until you again feel
~he drive condition~ .

'.'6. Measure the length' of the chalk mark, which is'the'
<' total axle backlash. It should be one inch or less.

If the ·backlash is within this limit, the clunk will not
.be e.lirJlinated QY going into,' the axle~" ,

Check .for :.these conditions' if .the backlash is:
,excessive:·:- ' \

.' .
1. Elongation of the differential' pinion shaft holes' in'~,

th~ differential case.. ~'" ,~ . : .; "

2. Missing differential or. side gear washer..
'3., Galling or excessive wear of the differe'ntial pinion

shaft and bore. ~

If none of the above conditions appears" there .may ,
be ,~ .. Ipose fit of the axle s~afts_ to the side gear
splines.· You should continue as follows until the'
correction is made.

4.' Install new side gears' and recheck the backlash.
5. Install' 'two new axle shafts.'
6. Replac.e the axle- assembly.

SCORED TEETH

. ,E4954.;1B·" ,
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SPALlED ROLLEn

B'ea'ring Preload Procedure for resetting ttie' proper
preload. ",

NO,TE:, The absence of prelo~d' here may indicate that'
the spacer between the pinion .bearings on Ford axles'is
crushed -and should be replaced.

'ADJUSTMENTS AND SERVIC~

Brake I;)rum Balancing
Rear· t;>rake .drum imbalance can cause avibration

Condition on light trucks that sometimes cannot be
compensated ,for...~b~, wheel '~al~ncing. ~ ,

If rear brake drum' imbalance is suspected, raise the
rear' end of the vehicle, 'taking proper precautions~

·R~mb~e t~~. rear whe~1 and tire asse,mbl~.',' "

Before testing, install a~1 lug ·nuts with ·flat washers on
them, to 'retain t,he drums to axle flanges. If drums do

·not h~,ve balance weights, run the vehicle up to the
. ~peed where vibration occurred during road test.

'If the dr~ms exhibit out-of-balance symptoms~ they
should be removed from the vehicle and, ·balanced as
follows:

1. Position the brake drum on a "bubble-type"
bal~ncer and, noting the "heavy" side of the drum,
place a wheel balance weight on·the dr'um directly
opposite the .heaVy point. Select the~ppropriate

number of weights until the bubb'le balance
indicates a "balanced" condition. Mark the
location pf the "light" side of the drum,. and note
the tot~I,amount of 'the balance we.ight:needed to
balance' the drum.' ,

NOTE: 'A ,drum which already ha~ a bal~nce;weight
att~ched, or· requires less than 56.6 grams (2 oz.) of
weight.. to b~lance; is not the prime cause, of the
vibration. "'. ','

·2. Fabricate a piece of mild steel to fit the curvature
of th~ ·drum face and equal to the balance weights
required to balance the brake drum (an old
flywheel ring gear can be cut and used as a
balance weight)..

NOTE: A, small postal scale may. be' used for
determining, the weight of both the balan.ce weights
used and the weight of the fabricated drum balance
weight needed. '

~~~v T.;;::r-;--~::-..._'- SHIM-INSTALL
'BEHIND C-WASHER

Check Bearing Preload

. The absence of differential bearing preload causes
noise as dr,ving loads tend. to move' the gear pattern to
the' outside (heel) of the ring gear. In fact, if the preload
is not set right, it can move out to the edge and score
and/or fatigu~ the gears. . '

.Both the pinion' ,bearing and' differential bearing
preload must be checked to~be sure that the pattern will
'stay in place: under load. .

. Check the, pinion bearing preload by putting aN· m
,(In-Ib) torque wrench on the pinion nut and measuring
the .~orque effort it takes to turn the pinion (Fig. 14).
Compare the reaqing with the preload specification for
used bearings. ' , '. -

. ..A. ,tip about the pinion bearing preload: The pinion
'seal will offer a resistance equivalent to ·(0~5-4.0·in-lbs).

If the bearit:lgs are 'preloaded, .a reading higher than
(0.5-4.0 In-Ibs) on the torque wrench 'scale' must be
obtained. ,If not,. there· is no preload:.

. '~" Anoth'er indicajion, is 's·o.m:e threads p~otnJqi~g from in
front of the nut. Normally' about 2.29-2.54mm .(0.090
0.100_ inch) of threads: protrude if the preload'. is set
properly. If the nut is flush with the end of :the stem,
·chances are, ~he preload Was not set. See' Pinion

I E4957.1A
DAMAGf'n I~OILFHS

E495~·1A

FIG. 12 Integral Axle ·End Play FIG. 13 Typical Bearing Malfunction'
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F3411-18
DRUM

, FACE

GLOSSARY OF TERMS

Acceleration . '
1. Light ~I.ncre~se'in speed at less '~than 1/2 'throttle.
2.. -: He~vy -1/2 to full th~<?ttle increase in' speed.
3. WOT -Wide open throttle.

A,mbient, Temperature
. Surrounding or ·prevailing temperature. Normally, the ~,
.temperature in the service area or outdoors, depending
o~' wher~ .testing 'is taking place:' .'..~ " .' ',' ,

Articulation
Vertical movement of the 'front driving or rear axle

relative to the frame',of the vehicle to which they are,
attached. . .

FIG. '16 Brake Drum Balanc~

Exce~sive runout is a'so,u'rce Q'f,ride c~mplai~ts that"can" '
be minimized by,~atch ll1ountin'g the ~ire position on the
wheel and the wheel·. position on the hub.

" - .! ' ' <

1. Measure the total indicated runcut on the center of
the tire tread rib and record it. Mark the tire and rim
at the high'spot: Mark the 'tire'st the location of the

. valve stem 'for reference. " ' "

2. .Break ddwn the: tire and remOunt it 180 degree~ on
" the, rim so that the valve stem reference rn,ark' is

opposite of the valve stem on the wheel.
3. ,Reinflate the' tite .and measure the total indicated

[unout and again' mark th~ high spot.
4. If' the runout is reduced to acceptable guidelines

the tire is ready t9 t?e put back into service,. If the
, runout is still ,excessive, orie' of the .following steps

mU,st pe' pe~ormed~'
• If the .high spot is within,4 inches of the first high

spot on ·the tire, and is. still outsiqe. of guidelines,.
repl~ce the tire. ',~ .' ' .

• If the .high spot is' within·4 ~inche$" of the first high
spot' on the· ,'-wheel, the wheel may be out Of
tolerance. Check the 'wheel for runou,t.·

," ..,~ ~

• If the. 'high spot is not within, 4 inch~s of either
original high spot of the tire and ,rim,. then draw an
arrow, from the second high spot to Jhe first high
spot (in the shortest direction) and rotate the tire on
the r,i.m. 90 degrees in that' direction. This will
normally reduce the runout to, ~n accepta~le level.

In the majority of cases, the first 180 d~gree turn of
the tire will either fix the problem or.indic~te whichJtem

-' to replace. . .

' ..
.......-~ ..

ES10i·1A

- c.'. ~ . • l

.FIG. 1,4 S~mi-Float Axle Wheel B~a,.inglnner:Race

FIG. ~ 5 C~~cking Pinion Beari~g Preload

3. Pqsiti~n the dr'um'balance weight on the drum face
in the location' on the' light side of the drum

, indicated, as shown.in Fig. 15. Arc weld '(tackweld
6.35mm or 1(4 inch long) the balance weight to the
drum f~c.e. .

NOTE: Under no condition should any other welding
.method be used other th~n arc welding. To prevent
drum distortion, do not use. a .current setting, of more
than 100' amp~. . ,', I,

4. Install the balanced drum on the ,vehicle.. ..'~

5. 'Static balance ~both rear 'wheels and tires and
install on" vehicle: .

6. Road test to verify condition.

Driveshaft .Balancing
For driveshaft· baiancing ,procedures,' ref$r to Section

15-60, General ·Oriveshaft Service.

.Match Mounting 'Ti~es, . ;
, Mat6h mounting~ is a technique to reduce radial or
lateral' tire runout on - tire· and wheel assemblies.
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18~01-15

.. '

Nois~, ,Yibration an,d Harshness I Diag,nosis '18-01-,15

Belt Chirp .
An intermittent noise' usually' at idle caused :by belt

mis-alignment.

J3elt Squeal. ' , ," : ..
,'A' continuous, noise' caused by a frozen accessorY or

insuffigient tension.

Boom
A very low freque'ncy, (sometimes cycling) noise often

accompanied by sensation of pressure on the ear
drums. .'

Bound Up,
'Refers to a stressed, rubber-mopnted component

that transmit~ any' NVH which ~ould normally be
absorbed' by 'the mount. (Seer.Neytraliz,e.)

Brakes Applied
When vehicle is stationary, serVice" 'brakes applied

with enough force to hold vehicle agai~st accelera~ion

~ith transmission ,·in gear· or drive.
.... -;;

Camber ,"
.,

Angle fqrm'ed between front,' wheel spindle ax~s and
horizontal as, yie.wed from in front of the vehicle,.

Caster
.Angle formed between the kingpin axis and a vertical

axis as viewed from the side of the, vehicle. Caster, is,
considered positive when the top of the ~~ngpin axis i,s
behind ,the, vertical axis. 1 ," ,

, ~

Coast~Neutral Coast "
~ng'ine/trans'm'issiot} tak'en' out (j'f g'ear with

driveshaft/driveline by placing transmission selector in
Neutral or by depressing clutch (manual transmission).

CPS
Cycle Per Second.

Cruise
Steady highway speed, neither, accelerating nor

decelerating; even pressure on acceler.ator, pedal on
level ground. '

Controlled Rear Suspension H,eight '
'.: The height at which the components of a· particular
vehicle should be set when driveline angle
measurements are made.

Deceleration
Slowing of vehicle by releasing foot from accelerator

at cruise and allowing engine to slow vehicle without
application of brakes. '

Driveline Angle'
Ali.gnment of the transmission output shaft,

drive~h~ft, and ~ear ~xle pinio.n ,centerline.

, Driveshaft (Propeller Shaft/Propshaft)
Rearmost shaft of a driveline which pow~rs the rear

axle input shaft (pinion shaft).

Drivetrain
. Includes all power transmitting cOI1lPo.nents from the
engine to the wheels, including clutCh/torque converter,
transmission, transfer case, dri'J.eline and front or'rear
drive axles. '

Engine Run-Up Test

Operation of engine through' normal, RPM range with
vehicle sitting ·still; transmission in Neutral. Used for
engine and 'accessory vibration check.

Engine Misfire

One or morecylinde'rs in the engine fans to fire at the
proper time. ' .1

Extension Housing Damper
: . A' counterweight attached to an arm on the- re'ar. of the 
transmission extension housing and designed to f' soak

,up" or dampen unwanted driveline ·or powertrain
vibrations.

Enginelmbaiarice

Some component in the engine, which is normally
smoothly balanced nqw causing a perceptible vibrali9n
in the vehicle.

,Flat Spots (Tires) ,
Commonly caus,ed ~y letting vehicle stand whil~, tires

cool off. Can be cured by again operating vehicle ,',until
tires are warm. Also, regular tire wear patterns i'n'the"tire
tread resulting from wheel-locked', skiqs.

Float'
A cr:uisi;ng 'drive mode' in whic,h. throt'tl~, .. s'etting ,

'matches -' engiri~ 'speed to 'road ,speed, . ~eith'er
accelerating or' decelerating.

Gravel~ Feel, .
, A'.grinding :or ,g'rowl in ,a,c~mponent, sin~lilar to, the feel

experienGed while driv,i.ng on gray~I.", .

Harshness ..'.

A 'harder than usual behavior of a compo'n'ent, like
riding a vehicl'e' with ,over-inflated tires'.

Hz
Hertz (Cycles Per Second).

Imbalance (or, Unbalance)

Out of balance; more weight on one side of a rotating
component causing shake or, vibration.

Inboard
Toward the centerline of the vehicle. (Se'e Outboard.)

Isolate, .

Separate from the influence of other compo'nents.

NVH
Noise, Vibration, ·Harshness.

Neu~r,alize (Normalize)
, To return to unstressed position. Used tode'scribe.
various mounts and exhaust system hangers, (~ee
Bound Up).

Outboard
Toward the outside of the vehicle, rather than toward

the c~nterli,ne (see Inboard).

Pinion Shaft
, The, input shaft to a driving axle, usu~lIya part. of the

smaller driving or input gear of a "Ring and Pinion" gear
set.
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"18~O'1·16 Noise, Vibration and Harshness' Diagnosis ~'18·01·16

CF3412-1B

, , Number Description

Tool-4201-C Dial Indicator with Brack~try

T68P-4602:A .
~ .

Pinion' Angle Level Gauge
,c' . ,.

T63L-8620-A Belt Tension Gauge
. ' .'

~.

Number Description
..

. "

006-01399 Str0b.e Light Balancer

007-00014 Radial Run-out Gauge

ROTUNDA EQUIPMENT'

~F4596·1B

. .
SPECIAL SERVICE TOOLS

SPE~,I~L SERVIC~ TOOLS

Tip-In 'Moan" .:' .'~"

A light moaning 'no'ise' heard when the vehicie is .
lightly accelerated, usually between 40-104 km/h (25- '
65 mph).

Vibrat.io.n. . .' . '. 'J • : " ' I. •

. Reg'ular movement .of a· cor;nponent, that· results in a
sound or feel of movement. r

Tire Deflection

8en~iri.g of the body of th~ tire during rotation. ".

T.I.R.

.Total Indi.cated Run-out.

Two-Plane Balance

Radi~I" arnd lateral balance.'
Pumping Feel

A very slow vibration that results' in a movement of
vehicle components, similar to ,pumping the service
brakes slightly. '! : '

Radial/Lateral
Radial is .in. the ~plane of rotation, lat~ral is at 90

,degrees to the plane ..of rotation.

Ring Gear '<

T~e large ,gear, driven by· the pil')ion ,gear, of a "Ring
~nd Pinion" driving axle gear set. .Not applicable to
transaxl~. .

Road Test' ,,'

Operation of vehicle under conditions, designed to
re~reate the pro~l~m, condition. .

Run-out
Out of, round or wobble.

Shake
. I -

Low, frequency., vibration, usually results' in visual
movement of c·qmponents.

Slip Yoke (Slip Spline) ,
Driveshaft coupling device (1/2 of a U-Joint) which

compensates for qhanges in shaft. length due to
articulatioh of axle; 'used at· one end 'of. drive'shaft.

. . ..'."'.- ' . "

Tire Force Variation
Tire vibration caused by variations in the construction

of the tire, resulting in a vibration when the tire, rotates
against·the·'pavement.'This~condition may'be"present on
perfectly round 'tires because of variations in:'the inner
construction.

I t

• ""_ if .~,. ~ •

.! ~

· :/ ..

':- ....

... 4.·

..f·

:.:. !

1.

, '.
oJ'· ., I
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, Roa'dability

SECTION-19·01 .Roa:dability

SUBJECT . " PA~E

:DESCRIPTION' ••.....<'.:.'. '. Ii •• ::' ••••• :•••••••• 19-01'-1 .
DIAGNOSIS., I'...

Roadability Diagn~s'i. Chart,:'. ~ ~ : 19-01-2

VEHICLE ApPL.IC~TION

E-150-E-350, F-150~F~350 (4~2/4x4) F-Super Duty
and Bronco Vehicles. .

DESCRIPt~ION~' " :"

Ro'adability' describes~ the ~vehicle's ~capability, to"
.. : handle the road. The feel of. the road is transmitted.

to the driver through the suspension, steering, and··..,
. wheel and tire components.

~. lo' 4

The foliowing 'conditions are related to roadability,'
.'concerns: .., . .

• Wander-Wander is" 'the tendency of the
'vehicle to reql.!ire..frequ~nt, random left and

.' .. right steering .wheel corrections to maintain a
straight p~th <;town alevel road. It feels like the
vehicle is slowly. ste~ring itself away from
.straight ahead. without any steering input from
the driver.,. , '

. ,

• Shimmy.~Shimmy is a consistent wobble of the
road wheels that' may be felt as a rapid
oscillation. of the steering wheel and/or shake:
of the entire vehicle. The shimmy is usually felt

, near 64 km.h (40 mph), which may begin or be
amplified' when 'the tire c'ontacts pot holes or

',' bumps in the: r'o~d ·surf~~~ ..

• Sticky Steering (Pointing)~ This occurs when
the self-aligning forces, or moments, at the tire
patch are not "enough to overcome f~iction or
resistance in the steering system. In a normal
condition these forces assist the driver in
returning the :'stee'ring wheel to within 20
degrees of where ·the steering wheel was
positioned ..when driving straight ahead. A
steering system with excessive resistance may
hold the vehicle in. a slight turn (or tend to stay
pointed 'in th~ dire,ction. of the .turn) when the
'steering Wheel is turned betw~en 20 and 90
degrees.

SU~JECT '~AGE

V'EHICL.E APPLiCATION ~".. ~ .. ~"..•..... :'. 19-01-~

~" brift/Pull'':'- A drift or pull condition will cause a
vehicle to. deviate from. a. straight ,ahead
direction in the absence. of any $teering ·input
(Le., bands off the wheel). Drift/pull may be

", induced by conditions external to the .vehicle
, .. (Le.., wind, road camber). Howev~r,.a vehicle.
, . ,related drift/pull, on a flat road, will cause. a·
'.' .. consistent deviation from the straight ahead

,path and require 'constant steering input.in the'
opposite direction to' counteract the effect. A" .
PULL is accompanied by a rotation of the
ste~ring wheel; a DRIFT has, no discernable

. steering wheel rotati~n .
• Poor Groove Feel - Avehicle with poor groove.

feel will have little or no build-up of turning effort
felt in the steering wheel as the wheel is rocked

. slowly·,.left and right within very small" turns'
'" around c.enter or straight ahead (under '20

degrees of steering wheel turn). Efforts may be .
said to-be, 'flat on-center'. Under ~O degrees of
turn most' of the turning effort that ·builds up
com~s ' from the mesh of gear teeth in the'

. steering gear. In this range the steering wheel is
110t yet turned enough to feel the effort from the'

t. s'elf-aligning forces at the -road wheel or tire
~." patch.. In the diagnosis of'a roadability problem'

it 'is important to understand the difference' .
.' between wander and po~r groove fe~1.

• Clear Vision Error -.:... When driven on a flat
.pav.ement the vehicle follows a straight line'"
;,however, the steering. wheel is not level 'or
centered.'

. DIAGNOSIS

Aef~r toth~ diagnosis chart for a diagnosis of
" conqitions, ppssible causes and r~solution.
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19.-01-2

DIAGNOSIS (Continued)

Ro~dability, .19-01'-2

Roadability Diagnosis Chart .

'. -' ROADABILITY DIAGNOSIS CHART'·

CONDITION F!OS~IBLE CAUSE RESOLUTION

Wander"or poor groove feel 1. Improper tire pres~ure.

2. Improper .Ioading..

3. Improper tire/wheel size.; .

4: Ste"ering' .Iinkage ball .studs· sloppy.:

5. Steering wheel not centered.

1. Inflat~ to. specification.

2. Weigh vehicle, balan~e an~ . :~

correct loading."·, .. " .", .::'" ,

'3. Replace, as necessary;
" .

4.', Inspect and service."

5. Ce~te;~ieering whe~l·by
adjusting tie "rod. . ~"::.'

; .. -"'..

Shimmy

.... .'

6...Incorre~t wheel a~ignment...

7. Excessive spindle turning effort.

8.- Steering gear adjustment off.

'1. Improper tire pressure.

i. 2: Improper wheels an~:tires.

. 3. Loose suspension attachments
a~d: components:

4.. Tir~ )mbalance..

5~ Weak shock absorber control.

.6. Loo~e wheel bearings. '

7.. St~ering linkage·.ball joint
looseness.

8. S~~;ring adjustment.

.r •

. 9. -Suspension ball.joint or kingpin"'
. \·Iooseness.· :

10. ,T:ire non-uniformity.
, ...;

11. AI.ignment (toe) out of
specification.

12. Worn ~on~rol:.arm bushing~.
-I. .

~. ~Iign front ~nd ..~~ _.'

7. Inspect, replace .ball, join~s or . "'.1 .j"

'ki~gpins (F-Super Duty).

8.. Me~sure/adjust preload/mesh
'Ioad'~' : ,. '.

~ ~ I:

, :1."" Inflate· to specificatio~'~ i

2. Replace as required.
• • ~..' .. • t. .: • • .." t

3. Inspect all attachments and
check bushings; for wear. "

'.... .... . . ~ . - '"

4: Rebalance'~assemblies static!'.
dynamic. Note: Center hole may.

: not provide accurate centering
for olf-vehicle balancing. ~ , r

~ • • • .. , °0
... : .. ," J • ~ ..

5. Service shocks as required;

.. ' 6.. Che~k 'anrd ,~~djust pe.r~ pro?~~ure ...
." . '. l.

7. Inspect"and rservice':<~
. ,I

. .• , I:··

8.. Adjust yoke cle~rance. p,er,~t.he

appropriat~ steering gear section.
~ Measure/adjus·t preioad/me~h

.,' .,.Ioad. .,. ,

9. Inspeqt, replace.-ball joints'or·'
kingpins. ," .:. :.

:r .. 't, J' ..

10-: .Check runouts of tires and
.. ···wheels. .",

.. .. . '. ~1. .: , -, - '.
1.1._,Ch~c.k and 'adjust. ~ ..' ,':- ' ,

. ~.' " . " .' .. .
,"

'\~ 12~ Inspect ~n~ repJace ~ontrbl arm
bushings. ~. "

~ • l '

13. Worn 'ball j~ints~. 13. Inspect and replace..

14. Worn track bar bushing (F-350 4x4 14. Inspect and .replace.
"an~ Superdl:Jty) ,

.... ~'~~. • ,'O ... . ,. CF6689-2A
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"19·01~3

DIAGNOSIS (Continued)

Roadability ,

ROADABILITY DIAGNOSIS CHART (Continued)

19·01·3

CONDITION" POSSIBLE CAUSE "RESOLUTION

Steering Binding (p'oints, Small Angle 1. High spindle turning effort. 1. Inspect and replace ball joints or
Returna~i1ity), kingpins (F-Super Duty).

'.

,2. Incorrect front wheel toe set (poor 2. Measure and reset toe in.
groove feel).

f

3:' Steering gear adjustment. 3. Measure/adjust preload/mesh
load.

4. Power steering control valve 4. Inspect and' service.
centering.

".~

5. Insufficient caster. 5. Check and adjust.
"

Drift/Pull 1., Tire pressure. 1. Inflate to specification.

2. Mismatched tires/wheels. 2. Service as required.
;

3. Improper loading creating caster 3. Measure alignment and .service
~plit. as required. Balance load in

vehicle.

'. "4. Tire conicity. 4. Service through tire rotation.

5. Unequal tire circumferences. 5. Measure and service.

: 6. Improper toe set. 6. Measure and reset toe "in.

7. Excessive caster sp'lit. 1. Check and adj~st caster.

8. Front wheel brake drag. 8. Check during align,ment. 0

.- 9. Power steering control valve 9. Check .. steering gear valve
: I, centering. centering. '

10. Wheel base mismatch. 10. Check·per procedure. Refer"to
", Section 11 for proce'dure.

.."

11. Steering linkage ball studs (Do~s 11. Loosen steering linkage ball stud
not apply to greaseable sockets). fr'om tapered holes in linkage.

.Align wheels/steering wheel
, straight ahead~ Seat tapered hole

and then tighte~ ball stud to
proper torque.

Clear Vision Error 1. Incorrect toe setting 1. Inspect and c9rrec~.

0'

CF6690-2A.
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.GROUP
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"..CHARGIN·Q'
. '.S'YS,TEM·

.. (10000)'

SECTION TITLE PAGE.

'ALTERNATOR-INTERNAL REGULATOR •.... '. 31·17·1
AL:TERNATOR ELECTRONIC REGULATOR· ..... 31·43·1

'BATTERIES' ! •••••••••••••••••••• 31·02-1

SECTION TITLE pAGE

CHARGING SYSTEM GENERAL SERVICE .: •..•• '31-01-1
REAR TERMINAL' ALTERNATOR ••.••.. l~ •••; •• 31-10~1
SIDE TERMINAL,~LTERNATOR .... ~•.......•• 31-12-1

~,

SECTION 31-01 Charging System General Service·
: .. '

SUBjECT PAGE SUBJECT, PAGE

DESCRIP'TION AND OPERATION
Fuse .Link ~ , 31·01-2
Operation (Ammeter) .' , 31·01-2
Operation (Indicator Lamp) ........•...•..• 31-01-2
Prelhninary Information ...•............... 3~-01-2

Visuailnspection .••' .'. '...•................ 31-01-3
DIAGNOSIS AND TESTING

Alternator Indicator Lamp Test ........•... 31·01-11
Ammeter System Test ••...•..•..' 31-'01·11
Constant Current Drain Test ..• ~ . '., ~ 131·01~11

VEHIC(E APPLICATION '
E-150-E-350, ·.·F-150~F~350, F-S,uper D.uty ,and
B~onco Vehicles. :'

D~~CRIPTIQ~ AND 'OPERATION

The alter~ator charging system is a negative .
grolJr10 system, .and consi~ts of an alternator,
regulator, charge indicator, storage battery, fuse link
and associated wiring. Refer to· the .Electrical
Vacuum and Troubleshooting Manual* for
schematics and locations of wiring harnesses.' .

. .-;.. . - .

.:.

. DIAGNOSIS AND TESTING (Cont'd.)
General Charging System Tests •..••.. ~ •.• 31-91-11
On V~hicle Tests ..•..••.••.. '••..' •..••..• 31-01-10
Voltme~er System Test •......•. '. ~ 31-01-11

DIAGNOSIS. GUIDES
Battery Ch.eck ..•...•. ~ ~ ~ • 31-01-3
Charging Syst.em' Check .. ·iI ~ • ~ •••••••• ~ •••• 31-01':'3
Isolating .the Problem ••......•.;... '....'..•.. 31-01-3

SPECIAL SERVICE TOOLS ..•....' ..,•...' • '.... 31-01-20
VEHICLE APpLICATION ...•.. ~ ..........•.• '. 31-01-1

*Can be purchased as a separate item.
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31-01~2 Charging System General. Service, 31-01-2

DESCRIPTION AND OPERATION (Continued)

Fuse Link

,The fuse link used on the Bronco, E-150-E-350,
Club Wagons and, F-15Q~F-350 and F- Super Duty
trucks, is a short length of i~sulated wire integral

. with the engine~"cori1partment wiring harness. It is
...several·~ire'·g~uges small~r than the circuit that it
, ~protects ,and is the·color of the ~ircuit being supplied

by tt)e fuse link. Service' fuse links are green 0r black
depending. on usage. A,II 'fuse links have a flag
moulded on the wire or .on the terminal insulator.
Colorcideritification of the flag or connector is Red~
18 gauge wire, Orarige":""16 gauge wire, qr Green~
14 gauge wire. 'T~e Jllustratjon .shows·a Jypical:Ju$e,
link installation.

Op~ration (Indica.tor ~arrip) .
With the)gni!ion key in the RUN position, voltage

is applied -thtough:the charge lamp' I' circuit to the
voltage regulator. This turns. the regul,ator on
aliowingcurr~nt:tQ J~bw from the battery sense ~A'
cirduit to the':alternatorfield coil'. When the,engin~ is
started, the alt,erqator begins to generate alternatin'g
(AC)' current.' \JVhi-ch is converted,. to, direct (DC)
cur~~nt by the·::recti.tier asse~bly:. inter~al .to the~': ,
alternator. This' current is then' supplied t6- th.e
vehicle~s electdcal ,system through the output stud
.located on tbe .rear of the alternator.

, Once the 'alterriatbr b~gins ,generating 6urre~t, a· J. •

voltage signal is taken from the altern,ator stator,and,
fed back, to the 'regulator '5' .circuit, turning' off the

, ,charge indicator ,(battery symbol).-, .'1 1-' "

With' the system' funct:ion'irig 'nprma'lly, the'
. 'alternator output current .is determine'd by the
, voltag~ ,of t~e I A' circuit (battery s~n$~ voltage).. The

-' A'· circui!'voltageis )~o'mparedto .'a' \loUage ihternal
to the regulator, and the regulator conttols the
alternator field 9urrent. T~e .,reference voltage will
vary with temperature' and is. typiGally 'higher .in the.'
winter than in the summer, allowing for bett~rbattery
recharge in the winter and reducing the chance of ' '
overcharging the battery in the summer.

BATTERY

~USE LINK----~

ALTERNATOR

.. ;

STARTER.

RELAY

SUPPL Y \/VIRE TO
VEHIC'C'E EOUIPME'NT

.--. ,.
.... ., ...

... .

~~eli~ina.ry I~f~r~~~ion' ... ~ _
Beforep~rforming charging or .starting' 'syste.m '

tests. on.; the vehicle, note ·the com'plaint su'ch as:
slow cranking, battery de,ad 'or using an excessiv~
amot)nt of water, top of battery wet, ammeter shows
charge at all times or rio charge, alternator warning
lamp~ doe$ not come on or never. goes out. This
information will aid in isolating the paftof the system
causi.ng the 'sympt~m.

~ ,'t • , '••

,The fuse. link ~s designed· to burn ·· ..out,- thus
protecting th~ alternator and' wiring ~'when heavy
reverse current flows, ,such as when a booster

, batter:y is conn~cted incorrectly, or a·short to ground..
OCC4(~ if) the. V¥iri.ng harnes$: ,.

A ,burned out link may' have bare .wire -ends
protruding from the. ir:ls~lation,. ,or ~xp·~nde.9· qr .
·bubbled insulation with-illegible identification. ·If 'it is
hard to'determine if the link is burned out, pe'rform' a
qontinuity test ",: '. ..

Refer. ~O Section 34-31, Fuses, Cirouit. Breakers
and ,Fuse LinkS', f6r testing procedure's for .fuse links .
'used in the charging system. ' - . ,

~<:. 1

, 'J2·171·1A, ... -:.-

BATTERY TEnM1NAL

'.t'

Operation (Ammeter)

. " With the. fgnition key in the RUN position, v.oltage
is applied through the stator'S' cir.cuit to the. voltage.
regulato!. This turns the regulator. on' ~lIowing

" current to flow.from·the battery sense,~A' eircuit to
th~ Cilternator field coil. WHen the engine is started,
th~' .alternator begins, to generate ,alternating (AC)
curre'nt whi~h is converted to direct (DC) c.urrent-by
the rectifier assembly internal ,to the alternator. This

. current .is th.en supplieq to the vehicle's electrical .
system through the·output stud located on the rear
of the alternator. " :~:.. - . .

Once the alternator begins generating current, a
voltage signal is taken from the alterhator stator and
fed back to the regulator'S' 'circuit, turning off the

,_q~arge indicatqr: ,.

With the system functioning normally, the
alternator output current is determined by the
voltage of the I A' circuit (battery sense'voltage). The
I A' Gircuit voltage is compared to a volt~ge internal
to the .regul.ator, and the regulator 'controls the
alternator field current. The reference voltage will
vary_ with temperature and is typically higher in the'
winter than in the summer, allOWing for better battery
recharge in the winter and reducing the chance of
overcharging the battery in the summer. '
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Charging System General Service 31-01-3

DESCRIPTIO,N AND OPERATION (Continued)

,Visual Insp~,ction ,

· l. Check th~' f~selink located· between' the starter
. relay' 'and"the alt~rnator. If burne9, determine

cause, s~rvice system ~nd replace fuse lin~.J
~. . ," , ,'. , ~.. .

2. rhe battery flll;Jst be .in" proper state of charge
.(non-maintenance free'battery~~f least '1".200 .
,speci.fic ,gravity).' Refer ·to "Section 31-02,

. ,Batteries. Check the battery posts and battery
. cable terminals, for clean and tight connections.

Remove 'the batte'ty c'ables' (if corroded), clean
and 'install them securely.'

~ ~ I •

,3. Check for.clean aridtightwiring connections at
the 'alternator, r~gulator'and engine.

{4. Check the altern~tor belt-tension and tighten to
specificatio[l, if necessary. Refer to Section

,?7-06, Belts "Acc~s?ory D.r~ye.,

.5. Discharged 'mainten.a:r:-'ce-fre~ batt~ri~s could
't" be ca~sed:,bY :the fQllowit:1g: '

• Glove:Gomp~rtment, hQod, ~o'urtesy lamps or
c,argo lamp staying on becaus~of·misaligned
,~r malfunctioning switqhes. ' , ',,;' ,

. ~ Pinchei'd or grolJnded'''wire harness.

'DIAGNOSIS GUIDES

. \ ,. '.. ,.

Certain tests outlined':irl the Sections within this
Group are, illustrated in pictorl,~1 .form. Sch~matic;
diagrams of the charging systems -with either the

·warning lamp, ammeter (E-1"50-E-350) or voltmeter
F-150-F-350, 'F-Super'Duty and Bronco are listeq
,under the .. appropriat~, alternator Section 31-10,
-Rear TerminalAlternator.. ,~, -,' .

Isolating ,t~e Prob~e~ .',
Batte~y, startjng,System, and lamp systems

· problems can· be caused· by poor charging system
·performance. It ,is .also'f possible to suspect th~

charging system because~of,a'n overload in another
area of the electrical' syst~m. . ". : .

To avoid guesswork, it is necessary to isolate the
'battery, the charging system, and the, electri~a,

circuits to correctly identify the _area, where the.
difficulty lies., Check the battery first before.' any
electri,cal system diagnosis. The ,battery must,be-in.
proper state of charge. The 'battery must be
operating properly before the other areas of the
ele~trical, system can perform normally.

~. -"f '

~attery ,Check. .
.. 'C.h,eck. battery. to s'ee if it" has~ the capac.ity. and'

ability ,to aCGept,and hold. a charge. Refer to·S~~tion;
.31,-02, Batteries. If the battery is good, then·, the
chargiri~;r system should be che~ked to see that it·
performs its function of keeping ,the battery charged.

The .battery capacity,specific gravity and cell'
co'mparison test (nonmaintenance free .batteries
,only) will determine the .,ability of a battery to accept
and hold a charge. If the battery cannot meet the,
specifica~ions, ·.replace it with a' new fully charged

'pattery before further diagnosis of other areas of the.
el~ctri~al system. '

. 'If" the battery _is found to meet '.the required
, spec.ifi~atipns, i it should b'e fully charged before.,
proceeding with the diagnosis of other electrical,
sy~t~,~, ..co.mponents.

Cha.rging S.yste"1 Check
. The General Charging" System Te'st should·· be '
performed before testing' 'any' 'of ' theindivjoaal
ch~rging system components.~·The·component tests:
will deterfT1ine the type of component serVice'to"·be.
performed.

. ,The test instruments' used in the General
Ch,arging System Test. are a voltmeter (0-20 or 0-30
'volt scale) and an ohmmeter. Sp~cia,1 care should be
giv~n ,wh~n usi~g the>ohrnmeter nea'r "~ot' '. clrG~i~s.,
The component to be ch~9'ked ~hould ~ be
:di,sco"nnected, from the cir.cuit or' ,the battery

. termihals should be disconnected. '

,CAUTION: Damage to' the component could'
occur if the circuit is allowed to remain intact. A
Charging System Aoa'yzer Rot4nd~,Model 059
Q00020r equivalent is, available fQr. t~sting· Jhe
charging system. T~st instructions are provided
w~th,the"analyzer. '
USI'ng '~I'VAT-:40

·'·In ofdt3r to'check the charging system, the use of'
a VAT-'40 tester is suggested. Connect the VAT-40
to the battery positive and negative posts and also,
connect the current probe to' the alterna10r output
.Iead (to' measure a!ternator o,utput). (When
me,asuring alternator output, the VAT-40 can also b~

connected to the battery positive or n~gative cable~

'In thi~' case, 'all electrical accessories must be
..fur,ned·qff 88d 10-15 ~I11PS 'added to the reading on
, the Y~T~40"due to the engine operation). With the
. engine running. at 2000 RPM, adjust the VAT-4.0
load bank"to' qetermine the' output of the alter'riator:
The alternator ·ou~put "should be hear' to, or exceed
the alternator -rating' '(809 F ambient). ,Checkout the
ctiargingsystem as indicated and service if required.... ..' "" . . .... ...... .. . ~ ..

.,NOTE': Refer to ~he VAT-40 test procedur~ manual'
for, completedirecti'ons on checking out· the
charging, system.' .

Continue through the Diagnosis Guides until a
repair has been made. Then, again te?t the system
to see it the repair has corr~cted the system
eroblem.

........-_-------------- --_.
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31~01·4 Charging System General 'Service:

DIA~NOSIS GUIDES (C()ntin~ed)

• t

CHARGING SYSTEM DIAGNOSIS
, RESOLUTION \' '

t Test battery; r~'if~ (2).

.; '2. Adj~st or replace bait '(1f '"

3. SerVice air~uired.-
, .

4. :Test and/pr replace components
as. required (~). . : -, ... .

5. Test; repl~ce if necessary (4).
• ~ ;, • . •.t

6. Check other systems for current
draw. Service ~s required (1).,'

POSSI~LE CAUSE

1. Battery , t

2. Loose or worn, alternator belt·,• .... " ......... '4 .

3. Damaged'or worn wiripg or ~abl~s,:'

4. Alternator

'5. Regulator

6. Ot~er, vehi~le electrical syste~~

, CONDITION

Battery does not stay- 'charged'~
engine starts OK ':" '.

Alternator noisy • I
I.

1. Loose or'wprn alternator belt

2. Bent pulley flanges

3. Alternator

"'1.. Adjust ,tension or, replace belt (1).

2. Replace pU,lIey (3). .'{ !.

3. ~en,ic~-, or replace aitemat<>.r (~).

Lamps and/or fuses bum' out
frequently ,

Charge indicator lamp flickers after
_engine starts or Cdmes on '~hile ,
vehicle is bei~g ,driv~~

1. Damaged or worn wiring

2.. Aiternator regulator

'3. BatterY

1. -Loose or worn alternator· bait'

2. Alte~ator

3. Field 'circuit ground, .".

4. Regulator

5. Lamp circuit wiring an~ connector"

1., ,Service ,~as_ regu~red (1).

2. Test, service, replace if necessary (4).

3. Te~t, replac~ if necessa·ry.

1.· Adj,ust ten$ion or replace (1):

2. Servi~ or-replac~ (3). "

3.. Repair or replace wiring.

4. Test. repla~if necessary 0(4). °

5. Se.rvic~ a.s require~ ..

1. Loose or wom alternator belt ,-J _. 1. Adjust .tension, replace belt (1).
~ .. .' ... . .

~ . -~ 2. Service as required t (1). ~ ,
\..

3..Servi~ or. repl~~e-(3).

~ ~" '., 4. Test, replace 'if neqessary.· ., . . ..

t. ~.,,;

2. Loos~ or improper wiring
conn~tions or wiring welds" :.

"-

3. Alternator

. :,4. Regulator

Cha_~ge indicator lamp flickers'while
vehicle is t:>eing driven

Charge indicator gauge shows
disctlarge (Ammeter E..8eries only)

Voltmeter in the red area on
, F..Series and Bronco

1. ,-Loose or worn alternator belt

...·2. Damaged or worn wiring (battery to
alteni~to.r for ground or open)

3.. Fi~ld .·ci,r~uit groul1d

4., Alternator ..

5. Regula~or :~_ . A

6. Charge indicator gauge wiring and
. connections

1. Adj~s~ ..tei1sion or replace~eltJ~)...

-2. Service. or replace wiring. " - , '.

3. Repair <?_~ .replace wiring.

, 4...~ervice.or repl~ce'·'(3).1 .

5. Test, replace' if necessary (4)~
" • . :" . ~ ., f '& i":::, t I

6. Service,'as required (1) ..

7. Damaged or worn gauge

8. other yehicle electrical system.
", malfunction

7. Replace gauge (1).

.'8.. ServiCe as required.
• I

..
, .

'r,

(1) Refer to test in this Section. '
(2) Refer to Battery-Section (Section 31 ..02):
(3) Refer to Appropriate Alternator Section. : ",
(4) Refer to Altemator-Electronic Regulator Section (Section 31-43).

, ,

CJ2501-2G
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31-01-5

DIAGNOSIS GUIDE~,(Continue~)

,C~arging System General Service

. . ~ .

'CHARGING SYSTEM 'TEST ,- WITH EXTERNAL VOLTAGE REGULATOR'(EVR)
·,)L

" TEST STEP

A1 I PREL,IMINARY CHECKS

Check the following:

• Fuse link.

• Battery terminal.s and cable 'cl~mps.

. • Wiring connections at alternator, 'electronic voltage
regulator (EVR) and engine-to-~y grounds.

• Alternator belt tension.

A2 I BASE VOLTAGE AND NO-LOAD TEST .' v •

RESULT . ~ AcnON TO TAKE·

®~ GO'to. A2.

@~ SER~ICE and/or
REPLACE' as necessary.
GO to A2.

Increased. but not '~ .GO to A3.
,mor~ than '2.0 'volts .,

• Connect. :voltmeter to battery posts. Record battery
voltage ---"thi~ is base voltage, engine' off.' '.

• Start engine and run at'1500 RPM with no el~trical
loa~~ Vpltage' should increase". but no more than
2.0 volts'. '

A3 ILOAD TEST

No increase

It')crea~es rno~e thaI)
2.0 'volts

GO toA6.

GO to A14.

• Increases "engine speed to 2000 RPM.

~Tum heater/AIC 910wer and he~dlamps on High.

• Vql(age should read a minimun'l of 0.5 volt over
base volt~ge.

Increases .05 v~lt or· ,~. GO ,~o ,A4·.
more

Increases .05 vott or ~ GO to A12.
more, but altemator
.indicator lamps stays On

A4 I BATTERY DRAIN TEST - KEY OFF,

Increases le~s. Jhan
0.5 volt .

.~ Perform battery ',drain test as described in this
. . section. -.~

AS I EVR DRAIN 'TEST .

Battery drain

No batt~r:y .drain,

GO to AS.·

REFER to SectiQn 31-02. f

• Remove connector from EVA.

'. Perform battery drain 'test as described in. this
,sectio.n-.

A6 I UNDER 'VOLTAGE TEST

• Disconnect EVR.

• Measure resistance ·between· F tenninal of EVR
harness connector and ground.

:. Resistance, should be more than 3.0 ohms.

Battery drain

No battery drain

'Less than 3.0 ohms

CHECK pther vehicle
circuits for, drain.

. ~ A~~LACE EVR.

~ "SERVICE' groU~ded f,ield
circuit. CHECK wiring
and alternator. .
GO~to ;~.'

'More than ·3.0 ohms. ~ GO to A7.

.CJ3575-2C
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31·01~6 Charging System General.Servi~e..

DIAGNOSIS GUIDES (Continued) 1.":

: ~CHARGING SYSTEM TEST~ WITH EXTERNAL VOLTAGE REGULATOR (EVR)

31·01·6"

TEST STEP "

A7 I JUMPER TERMINALS A TO F

RESULT oJ ACTION TO TAKE

• Jum~r. A' tQ' F te~inal at EVR conneCtor.

• Voltage should read a minimum of 0.5 volts over
base.voltage; with lo~d test conditions in effe?t..

. ;

Less than Q.5 volt

0.5 volt or more
vehicles with alternator
warJ:l.ing Jarnp . ' ".

...,(30 ~o AS.,

~ G<? to, A10.,:

..
0-

AS I JUMPER BAT TO FLO TERMINALS

0.5 volt or more·~ "Go.. to .A11.
vehicles' with ammeter-

0.5 volt or' ~ore . - ;'.~ ,SE~VICE f~~ity or worn ;
A or F circuits.

:GO to A2.';
1 ~

.~..

'~
- ,

GO to' A9.

" ' ,

.,
..... ;1.

~ -

~
r

SERVICEbr:REPLACE
alte~natpr. GO to A2. ;

" ,.
• Remove jumper from A tq. F terminals, but leave

EVR disconnected. .

• Jumper, B~-rto F~,D terminals at alterJ:lator.,

• Voltage sh'ould ~ead a minimum of 0.5 volt over
base ~oltage; with load t~~t ~nditio.~s. in e~ect.

A9 I CHEqK ~~TERNATO~OUTPUT .._ .' : '1

• Stop Engine.

• Move voltmeter positive 'lead to~BAT terminal 'of
alternator.

A10 I CHECK FOR.POWER AT SAND 'I TERMiNALS

Less than 0.5 volt

Base voltage

'~ SERVICE or' REPLACE
circuit from: alternator to
battery. 'GO to A2.

A11

,~, . .
NOTE: This'test is,Lonly for v~hicles eqUiPPed with
in~icator.Iamps.

- • Tum Off all load.

• .With engine at idle and jumper on terminals A· and
.F, check for power at the Sand i terminals at the
EVR connector.' .

, • Yoltage at the :S Jerminal should be .approximately
1/2 of voltage at the I terminal. ' '.

I. CHECK FOR PQWER TO I·TERMINAL

NOTE: This test is only for vehicles equip~ with
ammeters. l ' ..

• "'Tum Off alJ ~oad.

• Engine Off.

• Ig,nition. s~itch ..0.0. , _. ._ '..

• Check for power to I terminal at EVR harness
oonnec~o~' ,

SERVICE faulty Sand/or,
I circuits as necessary..

.. '~O to A2.

._;' .® ~ ,REPLACE EVA.
- GO to A2.

~ ,

I

SE;8VIGEta~lty S circuit
as neces~ary..GO to A2.

@~ ·REPLACE,EVA. :
GO to A2.~"

.:
\. (,

'.. CJ~76-2~
f. ~ .....

, .
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31-0,1-7 Charging System General Service

DIAGNOSIS GUIDES (Continued)' .

CHARGING SYSTEM TEST....;.. WITH, EXTERNAL VOLTAGE REGULATOR (EVR)

t :'

.' J ' TEST STEP
~ . .,. .

A12 'I S CIRCUIT TEST-

+'

• Engine at. idle. !

• Chec~ fo,r pow.er at S·.~e[minal on EVR connector.

• \iolt~ge s,h~~'id be approximatei~1(2 of base voltage
at SAT terminal. '

A13 I ALTERNATOR 'STATOR VOLTAGE TEST

• Engine at id,le. , I.

• Check voltage at ',alternator- S :termin~1.

• Voltage should be apptoximatel~ 1/2 of base voltage
at SAT terminal. ' ;

A14 lOVER VOLTAGE T~S-':

" ". C'onriect' jumper between EVR: and ground.

RESULT, ~ ACTION TO TAKE
-.-

: ...

®~ REPLACE EVR.
REPEAT Test-Step A12.

/' ..

No voltage ~ GO'to A13.

"
.,

®.. ,.

'. . .
SERVIC~ S ',cirGuit' . "

between alternator and
'. .. EVR..

.@~ SERVICE or REPLACE. .
alternator. GO to A12.

Over voltage DOES -go ~ SERVIGE E\(R ground·
away .. , GO to A2.

®~ REPLACE· EVA.
GO to A2.

A15 I DISCON~EC~.EV~ '.

• Disconnect. EVR.. . ,._

• Over voltage should.go away.

Over voltage DOES
NOT, go away"

,~ GO'to A15.

, 0,- ~ I •

,..~..~

SERVICE shorted
harness between EVR
and alternator.,
GO to' A2.

!··CJ3577-28
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31-01-8 Charging, System, General Service 31~01-8

,DIA~NOSIS GUIDES (Continued)

', .• , CHARGING SYSTEM -TEST~ ·IAR ALTERNATOR

" .' ,TEST STEP

81 I PRELIMINARY CH,ECKS

Preliminary Checks ..;.
• Fuse Unk·
• Battery Tenninals and Cable Clamps
• Wiring and Ground Connections to Alt~r:nat9r

Regulator and Engine '
• Alternator Belt- Tension' --

82 I BASE VOLTAGE ANQ. Nq' LOAD TEST

RESULT ~. ACTION,TO TAKE
'.

... ....

~ @~ GO,,to 82.

~ .@:.. SERVICE and/or,
~ REPLACE' as necessary.

GO to 82.
• r

' ... . .

-
• Connect voltmeter to battery posts. Read battery

voltage -- this is, base reading .

• Start engine, run at'1500 rpm with no electrical load.
Voltage,should increase but not more than 2.0 volts.

Increases,' but.not
more than ,2~'Q yplts

No increase,·

.~ 'GO to'B3.. '

~ GO to B5.
.' ......

.. Increase .more than 2.0' :~ .GO to' 812.. ,:.' '~ ..
~olts '

B3 I LoAb TEST.
' .. ,

• Increas.e ~ng~n~.spe~ to 2QOO rpm. '. "

• Tum I')eater AlC, blower on high, and headlamps on
~ high beam. '

• Voltage should read a minimum of ~/2 volt over
"base voltage. ·

B4 I BATTERY DRAIN TEST ':"':-KEY OFF

Increases 1/2 volt or ~ GO to 84.
more

'........ . "

,Increases 'less 'than 1/2' ~ "GO to 85> ' ,
volt

•• Problem can 'still be battery drain. Tum OFF' .
ignition" install test lamp in series with positive
battery. ~ble and check to isolat~ problem circuit.

B5. I UNDER VOLTAGE"TEST

• Disconnect regulator.

• Check resistance between regulator A and F
tenninals.

• .Resistance ,should be more than 2.4 ohms~

B6 I A TERMINAL VOLTAGE CHECK'

• Connect regulator.

. • Me~sure A tenninal voltage.

Battery drain

No .battery drain

2.4 ohms or le~s

More than 2.4 ohms

No voltage

Battery v~ltage..

~ CHECK vehicle', circuits
'for drain.

~ REFER to Section 31-02. :

CHECK alternator for
shorted field circuit and
service if required.

REPLACE regulator 
GO to 82.

~ ~Oto 86.

SERVICE A circuit
wiring.

~ G,Oto 87.

cJ3578-2C
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31-01~9·· "

DIAGNOSIS GUIDES ,(Continued)

Charging System General Service 31-01-9

CHARGING SYSTEM TEST - IAR ALTERNATOR

.". TEST STEP ..

87 I F TERMINAL VOLTGE CHECK - IGNITION OFF

• Measure regulator F terminal voltage 'with ignition
Off. .:

" .. '

RESULT ~

No. voltage. ,

ACTION· TO TAKE

SERVICE IAR for,open,'
or grounded field circuit.
GO·to·82.

88 I F TERMINAL VOLTAGE CHECK ~ IGNI!ION ON

Battery voltage ~ GO to'B8.

• Turn ignition On with engine Off.

• Meas,ure 'regulator F ~erminal voltge.

89 1',1,CiRCUIT tESTS

Perform' circuit tests in this section.

More than ·1.5 volts' ~. GO to 89'. -

1.5 volts or less ~ GO to '810.

.@~ REPLACE regulat9r. GO .
to 82. ;

810 I JUMPERED LOAD TEST

SERVICE I circuit wiring.
GO to 82.

Voltage.riSe less than., ' ~ SERVICE alternator.
1/2 volt GO to 82.

.~

Voltage difference ~ore ~ SERVICE A circuit
than 1/2 volt,. . wiring: GO -to."B2.

~.; Qisconn~ct ~Itern~~or plu.g. , .

• Connect' jumper. wires betWeen B + blades and
wiring plug.

• 'Repeat load test measuring voltage to jumper wires
from battery negat~ve clamp.

• Vol,tage,should ris~ 1/2 volt or more.

811 I LOAD -rEST REPEAT - F TERMINAL

• ' Keep B'+'jumpe,r wires in place.

• Connect anQther jumper wire from alternator rear
housing to regulator F terminal.

• Repeafload test measuring voltage ~t B + jumper
wires. .'

• Voltage should rise 1/2 volt or more.

8121 OVER VOLTAGE TEST·

• Tum ign~tion On with engine Off.

.~ Measure voltage at regulator A te~inal and starter
, soienoid.' : " '

, ,

• Voltage difference should be· 1/2 volt or less.

Voltage rise 1/2 volt or
more '.

Voltage rise I~ss than
1/2 volt'

Voltage rise 1/2 volt or
more'

Voltage' difference 1/2
volt or less

Service alternator to
starter r~lay.wiring. GO
to 82. ' , .

~ GO to 811'.

REPLACE regulator.
GO to·82.

GO to 813.

813 I REGULATOR GROUND CHEC~

Check 'for; loose reg~~ator ground screws. @~ GOtoB14.

,@~ SERVICE ground
screws. GO to B2.

',' CJ3579-2C
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31-01-1Q

DIAGN<?SIS GUIDES (Continue~) ,

Charging System General: Service 31-01.-10

CHARGING SYSTEM TEST - IAR ALTERAtOR

TEST-STEP

814,1 ENGI~E GR9~ND CHECK

Check fqr bad engine ground..

RESULT ACTIO,N TO TAKE

® ~ GO to .815.

~~ SERVICE engine
. ground. GO to 82.

815, rALTE~NATO~ GROUND GHECK

Check alternator ground.

~ 816 I REPEAT NO LOAP'TEST

... ..

@ ... qo to ~16.

. .~~ .SERVICE alternator
'grol)nd. GO to ~2.

.• Start eng,ine, run at 150Q rpm with no 'electrical load. . Increases 2.0 volts or
.. Voltage should increase but not more than 2.9 volts less

GO to 83.

Increases'more than ~ GO to 817.'
2.0 volts'- ,.

817 I A AND F VOLTAGE CHECKS

• T~r~ ignition ~FF.

• Measur~ voltage at regulator A and F terminals.

• Terminal voltages should.. be the same
- Battery voltage

DIAGNOSIS AND TESTING,

Batt~ry volt~~e. . ,~ ~

Different than battery ~
,v91tage, . ,

REPLACI; regulator.,
G~,t9 82. .

SERVJCE integral·r .

assembiy' for r grounded
field circuit or bad
regulator. GO to, 82.

CJ3580-2B

.. . ....

A voltmeter (0 to 20 volt scale), ohmmeter, such
as Rotunda Digital Volt 'O~m Meter 007-00001,
jumper wire and a test lar:np (12 volt) are the only
tools required to, perfo'rm an accurate check' of the
complete charging system. Calibrate r:neters once a
year and stamp the date of calibration on the meter~

face. It is recommended that this practice be
followed by' all technicians to maintain their meters
at acceptable accuracy.

The tests are divided ',into On Vehicle and On
B~nchTest p"rocedures: ,The On Bench Test,
procedures ar'e' 'described under the applicable

On Vehicle Tests
Before performing charging system tests on the

vehicle, note the complaint such as: slow cranking,
battery dead, top of battery'wet, ammeter shows
exeessive .charge at all times ,or no char~e,.

Component Section (31-02', Batterie.s-31-10, Rear
'Terminal Alternators, 31-43, Alter'nator Electronic
Regulator). '. :: . .

Troubleshooting or di~gnosis is required befor~

actual service can be performed to the. electrica'
system. .Even where an obvious fault makes the
replacement 'of a unit, nec~ssa'ry" fi'nd out why the
unit failed. Refer to the 'Diagnosis Guide in this
~ection. When :a problem is diagnosed correctly,

. unnecessary service' ,is prevented, the time the
vehicle is out of operation will be decreased, and the

,. service p~rformed will~e permanent.· ~,

alternator warning lamp does not Gonie on 6r'r-'ever,
." goes out. 'This information will aid in isolating the
. part of the system causing the symptom. (Refer to

Section 31-02 for ,batterY warflings .and cautions.),
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31-01-11 Charging System General 'Service ' 31-01-11

DIAGNOSIS ~ND TESTING (Continued)

Constant Current Drain Test
Use a regula~ 12-volt test lamp for, this. test:

1. Ensure all vehicle electrical circuits are turned
off, 900rs are closed, arid unQer hood lamp is
off. TO,check for minimum battery charge and/
or condition of bulb, connect. test lamp across
oattf3rytermrhals. Lamp should light.
Disconnect. tes~."lamp. · , ,

2. Disconnect either positive or negative battery
cable. Connect 12-volt lest lamp between cable
terminal .and battery post. .

+ BATIE RY CABLE

12V
TEST
BULB'

~ J3292-1A .

3. If lamp glows, connect terminal to post for five
seconds then repeat to ensure results.

Test Conclusions

• Lamp Does Not Glow-No.. current drain.

• L~mp Does qlow-Check individual circuits
to locat,e cause of current drain. Underhood
lamp, g'love compartment, cargo lamps, are
prime .suspects'. '

Alternator Indi~ator Lam~ Te'st
Normal Ch~rge Indicator

With ignitiqn 'switch in the OFF position, charge
indicator ,(Battery Symbol) lamp is off.

With igl1!tion switch in RUN (engine not running),
charge indi~ator (Battery S.ymbol) lamp is on.

With ignition switch in RUN (engine running),
charge indicator (B~ttery Symbol) I~mp is off.

1. If the' charge indicator lamp does not light with
the ignition key in the RUN position (engine not
running), check the I wiring circuit. (ignition
switch to regulator ,I terminal), for an open
circuit ,or, burned out charge indicator lamp.

2. If the charge indicator lamp does not light,
discon.nect. the wiring p~(Jg ,connec~or a~ the
r.,egul,ator and connect a jumper wire 'from the I
terminal' of the r'egulator wiring plug to the
negativ~ batt~ry post cable cla~p.

3. the charge indicato~ lamp s,pould light with the
i.gnition key turned to the RUN position (engin~,'

not running)~

4. If the charge indicator bulb does not light, check' '
the bulb for contin~ity ahd replace if necessary.

. .

5. If the bulb is not burned out, an open circuit
exists between the ignition switch and the
regulator.

6. Check the 500 ohm resistor across, the charge
in.dica~or·lamp. ~ , "

Ammeter System Test
;. -1- '

E-150~E-350

Normal."Charge', Indication " ".

With ignition switch in the' OFF position and no
electrical load, ammeter sh'ould show 0 on center
scale. .

With ignition ill the RUN position (~ngine running'
and no electrical accessories on) (fully charged
battery), needle deflects towards charge !a'nd
returns toward ,center scale in time. ".

With i'gnition switch in OFF positioQ' a~d
headlamps.,on, ammeter should show discha'rge. If
the ammeter does' not, register a, discharge, .check
for loose 'connections 'at the ammeter, or an open'
circuit wire, pr~or to replacing the gauge.

Voltmeter System Test
F-150-F-350, F-Super Duty and -Bronco' .

"with igniti'o~ switch in the' O'FF' p6~ition, .the
voltmeter should not move. '

With ignition switch in the RUN position (engine
running and no electrical acc~ssories on) (fully
charged battery), needle will move into the white
marked area. '

If the needle remains in the red marked area, with
no electrical accessories operating, or remains off.
scale, 'check for loose connections on the voltmeter,.
or an open circuit wire, prior to replacing the g~uge~

, or perform chargillg system test., .

General Charg.ing System Tests
When performing charging system tests turn off

all .Iarnp~ and electrical components. Place .the
transmission in NEUTRAL and "apply the parking
brake. Before performing the General- Charging
System Test, make sure the battery is fuHy charged.

DAVE GRAHAM INC. - 2012 
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31-01-12 .. 'Charging System General Service . 31-01-·12

DIAGNOSIS AND TESTING (Continued)

Base Voltage 'Test
1.'- With ignit~on in' OFF- pO'~itio'n and' no electrical

'load connect.the-negative lead of the,~voltrneter
to the ~~gative battery cable clamp. ~'- .;

2. Connect the positive lead'of the 'voltmeter to
the positive battery ':cable clamp. .:' ....

3. Recorq the' battery voltage reading sho~n on
the voltmeter scale. This reading is called the
.base volt~ge.· . ' , " , , ,;"

No: Load' Tesf

1. Connect 'a tachometer tQ the engine.
2. Start th.(3 e·ngine. I.ric·r"ease speed to

approximately 1500 RPM. With no .dother
electrical load (foot off brake pedal and doors
closed)~ the, voltmeter" pointer should move
'upward '(increas'e), but not more than :2.5 volts
·above .the.base voltage.

Load Test I

1. With the engine runl1ing, turn ,the heater-or air
conditioner blower motor qn (higb speed) and
headlamps on high ·~eam.

2. Increase the engine. speed tb approximately
,2000 RPM., The voltmeter should indicate a
minimum of- 0..5 volt :above the base voltage. If
not, perform, the. Under Voltage Test. .

Over Voltage Tests
These tests Will 'help d~terrnine the cause of ttle .

charging 'system' malfunction' a'nd will' provide the
technician with possible ·solutions to the' prQblem..

...r't.

..~. -'

NOTE: The reading ~hould· be taken when the
voltmeter pointer stops rising. It may take. a few
minutes.to re~ch this point. If the'voltage increases
to proper level, perform Load Test. If the pointer
continues.to rise, perform the Over Voltage Tests. If
the voltage doe~ not rise ,to 'proper level, perform

" Under Voltage'Tests. '- .

If the above tests indicate proper .voltage
readings, the charging system is operating normally.
Proceed to the tests below if one or more of the·
readings is different than shown above and use a

, test lamp to check for battery drain.

.. "" ". ..".~

........
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31-0,1-13.3·1-0'1-13' , Chargin'g.System Get:leral, Serv.ice---_....~--------_ ......__....._...._----~------- ....._,. '

DIAGNOSIS AND TESTING (Con.tinued) 1. :".

'.~' ...

, ;

EVR·System '. " ' ,',.. , ".

1-~', Ii the vOltmete; 'indicated more::than 2.6 volt's
above b~s'e ,voltage','ifl th~. 'No, ,Load, Test,'

"connect a jumper. wire b~tween the' regulator
, ,base ,and the' alte~natbr .. frame qr:', hou'sing.
R~pea~ th~ N9-,;~o,ad Test.)' t •.••. ' '., •

.... ,

t,( "

I ... , w ~ ~:

..... 'i

, .l".

''!'' .

REGULATOR
BASE

" .

REGULATOR PLUG. .' fA
, .,." REMOVED FROM.~'.~.,

, .• ; '" . REGULATOR ' " ..

"BAT"
',' : (

.. 0,1";

, t~;.

}.-",

,"FLD"'~- .. ,

: \

-" ..
JUMPER WIRE CONNECTED

. TO"A'LTERNATOR .,
" BAT", AND· "FLD" TERMINALS ,

•• • • ", . • • ".". ~It • "

"
J3581-2A· ,

~ .. , .... of .-

j.

t,
.. , .- I ...... ~

.. .<. ~".l 1.1t·."

3.

"' .
2., .1.1 the ,over.voltage cOr:'ldition (~isappears, check

,~ the' 'ground connections ',on -,the' alternator,
regulator, and' from the engine to the dash
panel and the 'battery to ..engine and all, 'body
grounds. Clean and tighten the, connections .
secur~ly.. '. .,:' ,'J.'.

If the over voltage ' condit'ion still. eXist$,
.disconnect the regulator wirin'g ,plug from the

'.regulator and r~p~at the No Load Test.

4. If th~ over. voltage condition disappears'
(voltmeter reads base voltage)~ replace the

":, ~9,~~ge. 'regulat9L~' ''''( .. .
5. "If over voltage still exists with the' re'g~lator

wiring plug discol'1nected, check fo( a .snort.
, betwe~rJ ci,rcuitsA anQ ,F in the wiring ,~arness

and's8.mice .as necessa~y. Then connect the: '
.. 'regulator ~irin'g 'plug to the regulatoL :~':, ", ' .

, t

\,."

, " '~'

IAR System ,',

If .the volfmeter -'indicated ~~re: than. 2.5 volts
above base voltage in .. the', ~o ·Load'·, Test, follow
these 'procedures: "., ~, ' '. ;, ~. .

. 1. ' wilh th~ ignition ~ih the.'RUN position (~ngine not
.. rl:Jnning), connect the voltmeter. negative lead
. to the I alternator rear housing..Contact the
voltmeter positive I'ead first to the alternator
output· connection at' the ~tarter solenoid and
then to the regulator A screw, head. ·.t ..

2. If th~. ~voltage."~ difference -b'etween~, the two'
locations,is greater than ,0.5 volts, service the A
w.iring .circuit to eliminate. the' high resistance
condit~ori 'indicated by the excessive voltage
drop. . . '. ",

3~ . If the over voltage condition s'till exists, check
.'·for loose regulator and alternator 'grounding
screws. Tighten loose reg'ulator, grounding
screws to 1.7-2.8N·m (15-26in-lb).

REGULATOR

REGULATOR "A"
TE~MINAL SCREW

J3548·1A
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31-0'1-14 3'1';,01-1'4

DIAGNOSIS ~ND,TESTING (Continued.>
. . .-

....;:~.' ~ .: . ,': ' .. : I • '" "
eo· :.

\'

..., ,.:..

.~......._--_.:...-_----------------_--..

" . '.' ,;~;. J3583-1A

" i1',

"\' ". '\ ...~"

USE JUMPER WIRE
TO CONNECT' "A" AND "F" TERMINALS . \:,

AT REG~LATOR PL~G .. j1635-1C
, .

; ;.,

3. If the voltmeter .still indicates a problem of
under voltage, remove the jumper wire from the

',. regulator· plug and, le~ve the::plug ,disconn~cted:

. from the regulator: Oisconne'ct the FLp terminal,
". ~ :on the~altern~tor and 'pull' b'ack the., protective'

.c'over from the BAT terminal.· Then" con'nect a .
~ju'm,per ~wire' to the FLO and BAT terminals on
the alternator and r(3peat the Loa~~fTest...

2. If the o,hmmeter indicates more than 2.4 ohms;~

connect A-.j~mp,er wire from t~e Ato F termipals,
.. of, the. plug ano, repeaJ ~heLoad :Tes~: If the'
: 'voltmeter how Indicates more:'than U~5 volts

:. '_,a~o~e:,Qa~~ 'yoltage, ~he"~egu~~t9r '9r:~'drig is
,",; damaged or worn:'Perfo~m S"and'i Clrcult'1ests

and service wiring. 'or regulator as required.

. .
METE~i$HOULD INDICATE

BElWEEN 2.4 AND 250 OHMS

.. ' .. ~ ..

. .... .::. ~. .
OHMMETER

"., ~. 059-0001 0 ..
:::':s, :', ,.":,'

. " !.

A LOWER
READING '

.INDICATES A
,SHORT'ED OR
J3ROUNDED
FIELD CIRCUIT
(INCLUDING '.
ALTERNATOR)

USE BLADE TERMINAL,
B9A-14294-J

FROM TERMINAL, .
KIT NO. B9A-14294,;PAK
IN REG~LATOR PLUG.

. J1633-1J

Under 'Voltage ,Tests

EVR System
, ,

If the voltmeter did nor ,indicate' more' than 0.5
volts above the base· vd~tage, follow' th'e~~ f '
procedures:' .. .:-

'. I .

1. Dis~onne~~ 'the'wiri~gpiug from the regulator' "
and 'connett an ohmmeter from the F terminal ...
of the, plug to aground. The meter shoulq .read
.more,than2.4 ohms. 1f less than 2.4 ohh1S"is
indicated, service ,the grounded fielq circuit in
the. wiring harness or the alternator: and then
repe~t the. Load Test.

4. If the over voltage condition still exists, connect
the :voltmeter negative lead to the alternator
rear ,housing. With the ignition OFF, contact the
voltmeter positiye lead first to the regulator A
screw head and then to' the regulator F screw

',head. Different, voltag~ readings at the two
screw heads indicate a malfunctioning
regulator, grounded brush lead.or a grounded,
rotor. coil. Service the entire inte'gral .alternator/
regulator ~ssembly. ~

5. If the same' voltage reaQirig (batterY..'voltag~)' is '.
obtained at both screw:: heads, in Step 4 ahd ~', ...
there is no high resistan~e in the ground or A+

. circuit, replace the r~gulator. J, • ~

;. ~ ...
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, 3,1-01-15 . Chargingt System General Service'l 31-01-15

DIAGNOSIS AND TESTING (Continued)

2. '. Ifthe abbye ohmm'eter teading, is "greater thanl

2.4 ohms,' reconnect the regulat.pr wiring~'plug

and connect the voltmeter negative lead to the
'alternator rear -housing.' 'Contact the voltmeter

, 'pqsitiv'e '·~ead·to the regulator A terminal screw.
Th~ mete~' should in~,icate ba~tery voltage. If
,there is no- voltage,' service the A wiring circuit.
'Perform the ·Loa·dTest :after :se·rvicing.,

4. If the voltmeter now;indicates a 0.5'volt or more
'increase· tabove the' base <'voltage, perform S

'~l' and I Circuit'Tests and service the"wiring or
regulator as indicated.

5.' If. the voltmeter stil~ indicates' under voltage,
stop the·engine and move -the positive
voltmeter lead to the BAT terminal of the
alternator. ' -, "', . ,

If the voltmeter,' now in'dicates' base voltage;"
" service the alternator. If the voltmeter indicates,

, zero volts, s,ervice th~ alt~rnator to starter relay
wire (Circuit 38). " .

': ' 'r .'

IAR System'

,If, the. volt~ete:r. d'id. not indicate more, than 0.5
vo'lts above-the base voltage, ' follow' these
procedures:

1. "Disconn'ect 'the' Wiring plug from the regulator
and connect an ohmmeter, between- the'
regulator A and F terminal screws. Th~ meter
should indicate more than 2.4 ohms. If less than
2.4 ohms is indicated, service the integral
alternator/ regulator unit for a failed regulator
and check the alternator for a shorted rotor or
field circuit. Perform th~ Load Test..;

REGULAJ:9R

REGULATOR "A"
TERMINAL SCREW

J3548·1A'
,j

. ~.. . ,

3. If voltmeter indicates b~ttery voltage, connect
. voltmeter ground lead to alter(1ator ,rear

'. housing. With the ignition switch" in G.FF
" position, contact "voltmeter positive lead to'

regulat.or F terminal screw. The meter should
indicate battery voltage. If there is no voltage,
service integral alternator/ regulato'r unit for an

. : open field circuit.· ,Perform ~·l:.o~d Test after
servicing. -. . \ '. . v' :

, .. ~ .. ~...

J3554·1A

... '" i.

,RE~~LAi:OR
;. . ~ .. :.,

VOLTMETER'
POSITIVE LEAD

__--_~ - ,"A" TERMINAL SCREW

. , '

CAUTION: Do not replace the regulator before a
shorted rotor coil o'r field circuit has been
serviced.'The result could'be an'other damaged
reg~lator. '

"F" TERMINAL SCREW

J3549·1A
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. 31-01-16. Charging' System General Service

DIAGNOSIS AND TESTING (Continued) , io,'\

6., .If' ~oltage ..does'nor.~i~~ .mo(ethan 0,5 volt,
above base voltage" connect a jumper ,wire

.from alternator rear hOlJsing to regulator F
.terminal. Repeat ~oad Test with. voltm~ter
positiv.e lead connected:t.o one of B(+) jumper
wire terminals. If voltage rise~ more ·than 0.5
volt, replace regul.a,~or; ~,

4.; If vol~meter indicates·batterY"voltag~, connect
.,voltm.eter .nega'ive, le~d, to.: alternator ,rear
housing~.Tu.rn ignition switch; to RUN (engine
of~) and:'~coritact 'V9Itm~ter i positiv~·', 'ead to

.~. regulator F t~rrninal. screw. Refer to illu~tration

. ,un.der Step 3.Th~ yp,tmeter shoulp..i.ndic~~te'1.5
volts or less. If mQxe'th.aq 1.5 volt,s is iQdicated,
perform I cir9uit tests. and service. J circqit if
needed. If I circuit checks normal, replace
regulator if needed and perform ·Load Test.

5. If 1.5 volts or less is inOicated,. diSconnect
alternator. wiring' plug and conne'ct a set of
12-gauge'jumper wire.s petween,?lternator B(+)

,terminal blades. a~.(;r· rria.ti~g .w!ring;',·cbpnector
terminals. 'Perform' Load· Test" but connect
voltmeter positive. to. 'one of B(.T) , jumper.',wire
termin'als~ -.I!~.vbltags· -rises ,more than '0..5 volt
above' base voltage;' service. a,lt.ernator-to-

, start.er .:~relay·"wir.i.ng:~· Repeat Load Test,
measuring voltage a.t battery C'abl~ cramps after
servicing. -. '. "

J3585-1B

""1 ,'"

....

, .
.... ~ .. .

VOLTMETER

. /'~: NEGATIVE
. LEAD'

'. .

.1 .... • ,

JUMPER WIRE'/",.
•• o,'~.. ~..:.. ~ .

.... •~;'f .. '.

WIRING PLUG
"S" TERMINAL

VOLTMETER
POSITIVE

LEAD

7'. ,I-f \l.oltage does not. ,rise "'more than 0~5" volt, ,
service alternator. 'Refer., to illustration 'under
IndicatoJ ,L·am,p System N:orma'l Ch'arge
In'dication; IAR .System'; .;

~eguiat~""i ~nd/or SCirtuitTe'st
, .

. EVR. System with ;War~ingLa·rnp

1.' pisc0r:1n~cf1h;eregu~at6r "Yirihg pILJga.r19' instali
. a jumper ~ire 'between the"~' aflqF :terminals.

~'..? Wjtt) t~.e,·. ~ngin~ ,idli.ng. and t"tle vo..ltm.e!~r ,
negative lead connected to the battery ground

" terminal, connect the voltmeter poSitive lead to "
the S terminal and then to the I terminal o,f the .
regulator wiring plug. The voltage of., th~ S
circ-uit shouJdreaid approximately one..half, t~at .
0f the I 'circuit~ If vol,tage r~adi'ngs are .normal,.
remove the jumper wire. Replace the regulator
an9 ~9nnect the .wiring

l
pl,ug .. ReReat the ,Load

Test -' .' \- \ ,. ' "
,. ~. ._ ~.: t . • I : I' '. •

J3690-1A

ALTERNATOR
WIRIN(r~PLUG

~,~ ',. ,B + TERMINAL

.~ .

JUMPER
WIRE

3. If.no voltage is present, service the faulty wiring
circuit at the alternator. Connect the voltmeter

, positive leaq to the positive battery terminal. '
.,J • . -, ~ ~ 'h . ..~ ~ . ~ .. ~ '. ~. .... . .. ". " , ..

4. '. Remove: the, jUf'T.lper- wire from the regulator.
-.', ~irif:lg plug a\n~ cOflnec~ the wiring plug to' the

. regulator. Repeat the Load Test. Refer ,'to
illustration of juniper wire connections 'in' Under'
Voltage,External Voltage. Regulator System.

J3691-1A
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, 31-01-17 Charging System Gener,al Service 31-01-17

DIAGNOSIS AND TESTING (Continued)

S Circuit with Ammeter
1. Disconnect the regulator wiring plug fr9m'the

'alternator regulator connector. Connect the'
positive lead of the voltmeter to the "S"
terminal and the .neg~tive lead to the battery
ground termin'al, '·voltage should, nO.t be
indicated with ignition, switch off.

,2. T!Jrn the ignition switch to RUN position (eng~ne

.not, running)., The voltmeter should 'indicate
battery voltage. I,f the voltage readrng'i~ normal,
replace the regulator and repeat 't~e ~oaq test.

IAR System With Warning "Lamp

1.' Disconnect the wiring plug from the regulator.
-Connect a jumper wire from the regulator" A"
terminal to the wiring plug "A" lead. Add a
jumper wire from the regulator" F" screw to the
~Iternator rear hou~ing.

2. With the engine idling and tt.le voltmeter
negative lead connected to the battery ground
terminal, connecfthe voltmeter positive'lead to
the "S" terminal and then to the "I" terminal of '
the regulator wiring plug'. The voltage at the" S"
circuit should read approximately orye-half that

JUMPER
WIRE

3. If there is no voltage reading, service the Swire
lead from the ignition switch to '. the regulator
wiring' plug. '

4.. ,.' Connect the positiVe voltmeter 'lead to the
positive' battery cable' termin'al, connect

, regulator wiring plug,to regulator and repeat the
'·Load Test.

,of the '.~ I" circuit. If vo'itage readings are normal,
remove the jumper wires. Replace the regulator
and connect the wiring plug tQ_the regulator.
Repeat the load t~st.

3. If no voltage is present, remove the jumper
wires and service the faulty wiring circuit or
alternator.

4. Connect the voltmeter positive, .Iead to ,the
p,ositi,ve battery terminal., Conne~~ the wiri~g

plug to the regulator. Repeat the load te~t.

J3586-~C
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31-01-18 Charging System .General S~rviC?e 31-91-18 .

DIAGNOSIS AND TESTING (Continued)

S Circuit with Ammeter
1'. .. Disconnect the. regulator: wiring plug from the

al.ternator ·regulator- conoectbr. .Connect the
positive lead of the voltmeter .. to' the' "'S"
terminal and the negative lead to the battery

,.-'...-'. ground termi~al volt~ge s~oul(tnot be i.nd,icated
. ". with ignitiol1 syvitch off.' '. - . -. .

2. Turn the ignition switch to RUN position (engine
not running)., The voltmeter should indicate
battery voltage. If the voltage reading is normal,
replace the regulator and repeat the load test.

"·3. 'If there is no voltage reading, service the Swire·
..lead. from -,the ignition switch to the regulator
wiring plug.. .

4. Connect the positive. voltmeter I~ad to the
positive b'attery cable terminal, connect
regulator wiring plug to' regulator and repeat the
Load Test·" .

Field Circuit Drain-Integral Alternator!
Regulator. .

. (IAR) System
-Connect the voltmeter negative lead to. the

alternator rear housing' for all of - the .following
voltage readings:' . . .

1. With the ignitfon switch turned OFF; contact'the
voltmeter positive lead to· the .regulator F
terminal screw. The meter should indicate
pattery voltage if the systeniis operating'
normally. If less than battery voltage is
indicated, proceed to Step 2 to find the cause of
the current drain.

, 5 A

'WIRING PLUG
"5" TER~INAL

REGULATOR·.....o...-_~ WIRING PLUG

REGULATO~

VOLTMETER.
POSITIVE LEAD,

J3587·1A

J35S4-1A
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31-01-19 Charging-System General Service 31-01-19

DIAGNOSIS AND TESTING (Continued)

2.' Disconnect the 'wiring plug from 'the 'regulator.
'. and contact the voltmeter positive lead to the

wiring plug' ,I terminal. No voltage ·should be

indicated. If-voltage is indicated, service the I ,."
.'lead from· the ignition switch to iden~ify and
eliminate the voltage source.

"I" ·TERMINAL

P'OSITIVE
.LEAD

NEGATIVE
LEAD J3555·2A·

- '...~: .

3. If no voltage was indicated in Step 2, contact
the voltmeter positive lead to, th,e wiring 'plug S,

, , terminal. No voltage should be indicated~ If ,no
voltage is indicated, replace the regulator. -

4. If, voltage was indicated in Step 3, disconnect
. the wiring plug from the. alternator rectifier

-.~ connector. Again, 'contact ·the voltmeter
positive lead to the' regulator wiring plug S
termihal. If voltage~'is indicated, service th~ S
lead to 'the alternator plug, to eliminate. the
voltage. sourc~~ If no ',voltage is 'indicated,:,
.replace the alternator rectifier assembly. ",

Electronic Voltage' Regulato.r (~YR). System
1. If the charge 'indicator lamp do~s n'ot come on , .

with the ignition switch . in the RUN position
(engine not running), check the I circuit (ignition
switch to regulator I terminal) for an op.en circuit .
or .burned out charge indicator lamp., .

2. If the charge indicator lamp does nqt come on,
disconnect th~ wiring plug c,oAnector from the
regulator. Connect a jumper. wire from the I
ter.minal of the regulator' wiring plug to the
n~gative battery post <?a~le clamp.

REGULATOR,
WIRING PLUG --.-----..I~

Indicator Lamp System

(IAR) Alternat9r
The Integral Alternator Regulator (IAR) has a

circuit in the regulator that will indicate a high battery
voltage condition., W.ith the IAR system, two
conditions can cause the charge indicator lamp to
come on durin'g vehicle operation:
1. No alternator output-damaged alternator,

regulator or wiring.'
2. Over voltage correlation-shorted alternator

rotor, regulator or wiring.
If the system is working normally, the fbllow'ing

conditions will be preseflt: '

• With ignition switch in OFF position-charge
indicator (battery symbol) lamp is off. ..

• With ignition switch in RUN position (engine
not running)-charge indicator (Battery
Symbol) lamp is ~n. ,

• With ignition switch in RUN position. (engine
rUrining)-charge indicator .(Battery Sy'mbol)
lamp is off.
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31·01·20 Charging System General Service 31·01·20

DIAGNOSIS AND TESTING (Continued)

3.~ . 'The.charge indicator lamp s~ould go on with the
ignition key turned to the RUN position (engine
not running).~

4. If the indicator lamp does light, remove jumper
wire. Connect voltmeter negative lead to
battery negative post and connect voltmeter
positive I~ad to connector A terminal. Battery
voltage should be indicated.,ilf battery voltage is
not indicated, servic~ t.he A circuit wiring.

5. If the charge indicator lamp does not go' on,
check the bulb for continuity and replace, if
necessary.

6. If the bulb is not burned out, an open circuit
exists between the ignition switch and the
regulator. Check the 500 ohm resistor across
the indicator lamp. . .

Integral Alternator/Regulator (IAR) System
1: If the charge indicator lamp does not come on,

disconnect the wiring connec,tor from the
regulator.

2. Connect a jumper wire-from the wiring
·,connector ,I. ~erminal· to the ~attery. neg~tiye

post cable clamp.

3. Turri ignition lo.; RUN position with engine not
·.running. If indicator-lamp does not light, check
. for pre~ence of bulb and resistor. -If resistor is
present,'check for contact of bulb socket leads
to· the. flexible printed circuit. If good, check
indicator bulb for. continuity and replace bulb if
purned ~ut. If bulb checks._ good, perform

. regulator I circuit'test,:" '.... .

'4. If 'indicator la~p does light~ remo~e jumper wire
and reGonnect.wi.ring plug to r.egulator. Connect
voltl"Deter n~gative lead to batterY negative post
cable clamp and contact vpltmeter positive lead
to regulator A terminal screw. Battery voltage
should be indicated. If battery voltage is not
indicat~d, service A circuit wiring.

5. If battery voltage is indicated, ,clean and tighten
the ground connectron~:to the engine,
alternator· and regulator. Tighten loose
regulator mounting screws··from 1.7 to 2.8 N· m
(15-26 in-Ib)..

6. Turn-the ignition switch to RUN position with the
engine off. If the indicator lamp still does' not .
light, replace the regulator.

SPECIAL SERVICE TOOLS

ROTUNDA EQUIPMENT

4~~mbe'" DesCrIptIOn
059-00002 . Ch8.rging. System AnatYzer . "

007-00001 Digital Vott-ohmmeter ;

'05~10 Inductive DweiI-TaCh-VoIt-Qhm Tester

CJ3293-1C

" .'

. r: .~
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DIAGNOSIS ANp TESTING :

.: ~ "\ \. ". '.. ~ .~. ...:( ...

Perform battery tests to determine the state of
charge and ·also its capaci,ty or ability to crank an
engine. The· .ultimate result. 'of these tests shows.
either that the battery is good, needs recharging, or
must be replaced.

P~ior to battery testing, thoroughly 'examine the
battery for signs of, damage. "

WARNING: BATTERIES NORMALLY PRODUCE
EXPLOSIVE GASES WHICH CAN CAUSE
PERSONAL' INJURY. THEREFORE, .DO NOT,
ALLOW FLAMES, SPARKS OR LIGHTED
TOBACCO TO COME NEAR THE BATTERY.
WHEN .CHARGING OR WORKING NEAR A
BATTERY, ALWAYS SHIELD YOUR FACE AND

,PROTECT YOUR EYES. ALWAYS PROVIDE
'VENTILATION.

. WHEN LIFTING. A PLASTIC-CASED" BATTERY,
EXCESSIVE PRESSURE ON THE END WALLS

. COULD CAUSE ACID TO SPEW THROUGH THE
VENT CAPS, RESULTING IN PERSONAL
INJURY. LIFT WITH A BATTERY CARRIER OR
WITH YOUR HANDS ON OPPOSITE CORNERS.

-WARNING: KEEP ·O·UT OF REACH OF
CHILDREN.. BATTERIES CONTAIN ,SULFURIC
ACID. AVOID CONTACT WITH SKIN, EYES OR
CLOTHING. ALSO, SHIELD YOUR EYES WHEN

, WORKING NEAR THE BATTERY TO PROTECT
AGAINST POSSIBLE SPLASHING' OF THE ACID,
SOLUTION. IN CASE OF ACID CONTACT WITH
SKIN OR EYES FLUSH IMMEDIATELYt·WITH

. WATER FOR A MINIMUM OF FIFTEEN MINUTES
AND SEEK PROMPT MEDICAL ATTENTION. 'IF
ACID IS SWALLOWED, CALL A .PHYSICIAN
IMMEDIATELY.

. -
Battery Stat~ of Charge
.Maintenance Free Batteries

" .~ ...•• • I • • • •

Check the battery-open circuit terminal yoltage with
a digital voltmeter such as, Rotunda 007-00001 or
equivalent,. capable of' reading 1/l00 of·a '·v91t. If
open circuit voltage of battery js below 12.4, volts
and the battery has passed the capacity test, charge )
the battery.

Conv,entional. Batteries
.Use a hydrometer pr 'Rotunda Battery and' Anti-;

Freeze Tester 021-00046.or equivalent to check the .
specific gravities of all cells. .

In order· to .obtain an accurate specific ,gravity':
reading, it must be corrected to .. the standard
temperature of 26°C (80°F). A correction factor of .
four points ,(0.004) is ..u$ed·' for; ·each ·6°C (10°F) .
change in temperature. Add .'four points (0.004) to
the indicated reading for·each 6°C (1 O°,F) increment ;
above 26°C (80°F) and subtract four points (0.004) .
for each, 6°C (10°F) increment below 26°C (80°F). '

If the difference between' cells i$ 50 points (0.050)
or more, the battery is not satisfactory for service
and sh.ould be replaced~

If the difference between .,cells, is less than' 50 :::
points (0.050) and one or more cells are less than I

1-.225, charge the battery for 20 'minutes at 35 amps,
and perform capacity test 'as outlined. If the battery ,
fails, replace the battery.- If it passes, ~dd wat~rif

neces~ary and c~arg~ the battery: .' ~

, ·If the difference between cells is less than 50
points (0.050) and all cells are above 1.225, perform
the capacity test as outlined. If the battery fails, .
replace the battery. If i,tpasses, return to service.
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'O'IAGNOSIS AND TESTING' (Continued).

Batteries

-,'J

Perform the following tests using Starting and
Charging Tester 078-00005 or equivalent.

.- - . ..

. SATTERY TESTING PROCEDURE

~ ,',

TESt STEP

AO I VISUAL INSPECTlqN

• ,Remove negative cable, then positive .cat;>I~.
. ~ Check .for dirty or ~Qrroded connections...

~~ RESULT ACTION.TO TAKE M

CL~A~i term.inals .and' ._.,
clamps. GO to ~~1. ',"

A1 I LOOSE BAnERY~POST

~ Check for lo~se battery post.

A2 I CRACKED BAlTERY COVER

~ .R~mov~ hold-doWr')s and ~hields..
• Check for broken/cracked case or'cover.

@~ GO to A1. .,

~ .REP~CE;b~ttery.

@~ GOtoA2:.·

~.~ .REPlJ.\Q~ Ba~ery.

® ~'GO toA3: ..

. ";'-".- .
·,i.'·; .

.. .~

.F ... to

I ...

f' ,', • :. \. '\

,'~ .

'" " ..
.., ."-

, '

~ '-.

;CJ2732·2B~
; :

. . ~.. . -..
.;.

".'
, .

• '1"

..
• ~.; I

~ ' .... ' .....~ ..

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



31-02~3 Batteries' 31';'02-3,

, DIAC3NOSIS AND TE~rING ,(Continued)

'. .' '..::, ;·;·BATTERY TEST~NG PROCEDURE·_

\ ..~.

GO'to A4.

ACTION'TO TAKE

, ,-
'" . ,.

'REPLACE battery.

CHARG,E 'battery fbr 20
minutes,at 35 amps. RE

:' PEAT. Step A3. (If batt~ry
.... ~. ~",' fails seqpnq check, 'RE

o PLACE 9atte~.) ~ _.. '. ,

Wai~ 2 mi~~tes". . @
Open circuit voltage
'greater than 12.4V '

Open circoit vOltage@ .
le~~ th~n 1~:4V

'l)se,~~ high"rate" qischarge tester' ~ith'a variable rate:
, 'cof.ltrol br a': fiX~d ra.te 'tester 'with ni.eter compensation

"for different :battery 'eiectrical )slzes. 'Follow instructions
, supplied with tes~er for ..~h~ b~tterY, c~ipacity test. ,

Reco~me~~ed"Q'ischar~e fl~t~s; One half of the Cold
Cr?nklng Amps ,a1'~(tF.. ". . . '. ~ .

.<.;' . _'.:: Ex~":'pie' ,', : .-.:: 'o;scharge Rate
:'Cold'.Cranking Amps·;'~ , Amps.
. :{... ,~. .850 ..'~ .' ' 425

... ' .' ' ..6~0:. ','. '~ ,~." '-, . :")" \:: >'325
;" " · 540 " 'r '~i270

, ,.!,' ~,' ~ t ',' 0 46.0· .: ).' ' I~ ": . ,,230

TEST, ,STEP t' '\ RESULT

' .. ;'.:. ,1-- .. • "t.'~

.~ .. "" ;

:r:

'" (,f···.

'. - •.~ "'!'" ....~,, ~ .. ' ..

• t"; . . .. ~r ,

. " 1\',:

, \"

1 ~ .

". -)"9.'6
..... 9.5 ~

, 9.4
.9.3
': 9 ..1
8.9"

,8.7
8.5

.............

Minimum" 
.' Voltage

And Above",

, j , "\

Voltage Readings 'at-·15 -seconds FprGOQd BatterY
(Battery Cqpacity Test). " ,'-:, " I', '.,. l' t

. Approximate
. Battery-, -'- '

Temperatl:lre

21°C (70°F)
°16?C ..(60~F)' ;~\

10°C (50°F)
'4°C (40°F)

- 1°C (30°F)
'! ~, 7°C, (20°F)

:~ '1'~oC ,(1pOF) ,I

.. '-18°C, ( :9~OF)

A4 VOLTAGE CHECK .. , .; . ..... :. .~
.. ".: ,.r

,l- ..•• ,

C,J2701-2G

; CHARGE t:?attery. ~..". ,

. ' '. Mea$ure ope!)· circuit 'voltage Qf 'battery'with a digital
,. -'voltmeter~capable' of Jeadin~i ~/100 vol!.,: '.

OVER 12.4 V91~s ..

12.4'Volts or less "

.' BatterY OK. ' .. '',.. ,.,~. .. ; .. ::.......... ;

f ~ •

.. \,' '.. ..

, ' .. ~ ~ \ ';. . , '. '::; :.' ,'l'!

. i'
I!' •.1' :"

.. "~... ~ ~.' I,.,.

B~'tt~ry 'Charglng-' -'".. "~~""" .... :.. ":' .
, .. I -.. .• ' ...

l;3efore recharging ~ 9ischarge.d battery, inspect and
s'ervice the fo.llowing G,ond.itions, if th~y' ~~ist: .
·1.' Lo~ose aJte;;,at~r,belt '. _: ..,.. .

·2. 'Pinched or ":grounded' altarnatcirlvoltage
regulator wiri~g harness:' '.. ' , , . . .

3.~' Loose' harness" 'connections at ·the alternator'
and/or voltage regulator..

4. Loose or corroded connections, 'at ba:t~ery,
starter relay and/or engine'ground. .

1'5'. .ExceSSiv.e',' battery dr~iri dU~ .to? .. !~
.. " J; If" ., .. ,. .. '\

a., Hood, deck lid~' glove compartment. "and
courte~y lamps, re.maining ~~nergized

," (damaged" or rnisaajusted' switGt'l, glove
, cOllJpartm.ent lef~ ope,r:'I, etG.) ~ ~ .. ,~

I ~. ..'.

- ..~

. "',., .
t. ';' ,

... "". 'l •
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. Batteries 31-02-4

DIAGNOSIS AND TESTING (Continued), . ~ .... .":

'.,

I ~

'of "

, "L,'"

Batt'e~y Drain Test With Volt~eter. ',".

. This test requires a digital volt-ohm meter with an
appropria.te low voltage scale like the Rotunda, No~
007-0..0001 or equiv~lent.' The ·.meter, 'must· read
within .01 millivolts. Also' required is a shunt
assembly similar to tnat shown in the illustration. If'
one i~ not .available, they ~re quite simple to make.

. ~ ~ .... ~

Battery Dr~,i~ Testing. , , '
Batfery' Drain 'Te~t With AC'Lari1~~On·DC'
Ammeter ." ,,':,' .

, Test Procedure .'

'1 . Turn the, ignition OFF and mak~ sure there ar~ :
no,electrical loads. After d~t~r'm'i,ning that the, ,

..und,e~~oo,d I?mp is s~utti~g o~r, prpper,ly" :
disconne'qt the bulb. -eo ':,':~ " '., : " .;, ,;

2. Clamp' the. meter"clip','securely arou'nd'positive
: ~ or gr,Quf]d .ba.~tery: cabl~,·(all cat>..les if 20r more

I,e,ad. to the"po~t). ,No~.~:: po .not ~~art vehicle ~ith'

clip o~ cable. .. ,', ..' :'" . "

Test Conciusion '

The m~lIivol~ re~ding(currentdrain) should be less,
than .05 mv: If it exceeds .05 it indicates a constant' I

current drain" ~hichr',coUld caus~ a d.ischarged"
battery. Prime suspects for~current drain problems' .
are vehicle lamps (underhooq, g'ove box, .luggage
compartment,· 'etc.) that do not shut off 'properly.

. I{"the' "dr~in,""i§ not, ca~sed,·r'by.·a .v~~!cle.la~p"
. remove'the. fus'es one:'at a time 'until the cause of the

drain is located. If the, drain is still =undetermined, .
disconnect th~ ,Ie~ds.at the starter retay qne at·a
time to find the probl~gl cir9ui.t. :,'.' , "

'•.The second m'ethod uses the·'MANUAL or
'constant, current setting on the charger.
Initially set, the charging' 'rate 'for' 30 to ,40
amps andmaintai'n this setting': for
app'roximatel}/30 'minutes ot as long as,·tnere
is no exces'siv'e gassing" "and elect(olyte

, sp~wing. If gassing· r~sults, .the ch,arge rate
, '.' '. m.ust be reduged"to a J~vel where gassing will

. stop. E~Cessiv~· gassing, ~ill result in' nOr:l- .
'.' I 'rep~a~eable" 'Ios$' of . E;3lectrolyte, thus

shortening battery life. 'J' ,

The 'total charge n3quir~d wiil: varY.~ith b~ttery
size 'and its initial state of charge. In ge'1eral, to bring

'I ~ a.' diseharged battery", to 'a serviceable state of
charge, current-time input should·'equal the battery
amp-t'lour capacity. For example: A,45 AH battery·
will require 15 anips of charg~ for 3 hours, or 9 ,amps.
of charge for 5 hours. Again, if a' full sta~e of charge "j

is::'desired", the, charge can' be completed by a low .
constant current, of 3 to 5 amps for .several hour~. .

If the battery has failed, or i~low in charge, it may ,
, : ':be"r:'lecessary to'refer to-Djagnosis, 'Section 31-01,

":Charging .System ~eneral S~rvice.,·' , . "

~. '.,

, .

b. Deck lid solenoid continuously energized
on, vehicle equipped, .with ,k~yless ~.entry· : "

,~. ·syste~ .. ,' *+

, ,,'
. ·c. '-Inoperative '~utolam'p module causiii'g

approximately 2 amp qr~in with the ignitiqn.
switch in the OFF position and autolamp .
off. ,,' . '~' '

. . ..

'Maintenance Free :and ''Qo'nventionalBatteries ~

.~~old ~&t~eries'·~"r 'not readil~y aC~'~pt a ~harg~.··
Therefore," patt~ries. sh"ou'ld be allowed to warm up

. to appr'oxim~tely 5~C (40°F) .before charging. This
may -require 4 to e hours at. room' temperature.
Warming time depends uppn ,i~itial temperature and
b.attery size. ,":-- " ,,'.'.~

'A battery which has been completely discharged'
may be slow to accept a. charge initially. In some
cases batteries may .not 'accept a charge at th~'

normal charger setting. When batteries are in this
condition, ch,arging ·can be started by using the de&d
battery sWi~th'onchargers so equipped.

Completely discharg~d batteries~which hav~
, been discharged for a prolonged period of' tifD~'

(over one month) or which have: an open' circui~

voltage of, 'less than two volts, may show nQ
indication of accepting a charge even when the

, dead battery switch'is used. The initial charge rate of
batteries in this condition is so low that some
charger ammete'rs 'will- not show any'indication of

· charge for up·to 1q minutes.

:Qeterrni~e .¥,h~t.her a,: Q~ttery accepts. charge as .
fol~ows: Follow charger manufacturer's instructions
for use of dead battery switch. If qead battery switch

· is the spring-loaded type,oi,t should be.~eld in the ON ",
position for uptb thr~e nii'nutes. After~rele'asing dead

: battery switch and with charger, still on, measure
battery voltage. If~it. 's.haws 12 volts or, higher, th~

battery i.~ accepting a,charge and is capable of being'
.recharged. However, cO,ld batteries below 5~C

(40°F) may.require up to two hours of charging
gefor~ ttJe .c_~arge< rate .is. hi.gh enough ~o shQw on .
,the charger ammeter. All non-damaged batteries,
can be charged 'oy this, procedure. "If a batterY~

cannot be charged by this procedure it should be
,r.eplaced.. ", . ;.,

Once·it nas been.determined,'th'at the battery has
begun to accept' a .charge, it can b,e ;charg~9 to,a '

· serviceable state ora full state' 'of charge using on'e
",of ~two following: methods:

• I.he first ,c'method uses'~ the 'AUTOMATIC'
setting on ct:l~rgers ,so equipped. This setting
maintains,tHe chatging r'at~ within safe limits
by: adjusting voltage and current to prevent
excessive gassing and spewin'g of
electrolyte. Approxi,mately 2 to·4 hours will be
require.d to charge a completely disch~rged

, battery to a serviceable state. If a full state of
charge is desired, the charge can be
completed by a low cur~ent rate of 3 to 5
amps for several additional. hours.
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31·02·5 Batteries

DIAGNOSIS AND,TESTING (Continued)

Batt~ry Drain Test with V~ltmetE!r and Shunt ~

Test Conclusion

The millivolt reading (current drain) should be less
than .05 mv. ,If the reading is between .2 and .6, a
prime suspect is a vehicle light (gJove compartment,
underhood, trunk, etc.) that does not shut off. If the
problem is not a light"remove the fuses one at a time
until the cause of the drain is'located. If the drain is
still undetermined, disconnect' the leads~ at the
starter relay one at a time to find the 'problem circuit.

Test Procedure

1. Turn the'ignition to 'OFF and make sure ~here
are no electrical loads. -A'fter, determining that
the underhood lamp is shutting off properly,
disconnect the bulb.

2. Check the battery voltage. If" vo'itage is under
11.5 volts, charge the battery' to above 11.5.

3. Disconnect the negative battery cable.

4. Connect the shunt assembly as' .shown. DO
NOT, CRANK THE ENGINE. \IT COULD
DESTROY' THE SHUNT. ALSO DO NOT USE
THE SHUNT TO MEASURE STARTING
CURRENTS.

5. S.et the volt-ohm meter to 200 or 300 mv scale
for an accurate reading (must be within' .01
millivolts).

6. Connect.the meter leads to the shunt as shown.
With this size shunt (50 mv = 50 amps) and
meter,a direct current drain measurement can
be made.-

To Test Vehicles with Major Key~Off ~oads,

such ~.s:.Air.Suspen~ion or L~a~ Leve~ing, . I

Vehicles equipped with these 'features will have
temporary c'urrent drains that may last up to 70
minutes, after the ignition is switqhed OFF. These
drains can _range from .100 to 20' amps if, the
compressor--is cycling. This action can-often mask a
problem and must be considered when evaluating
test results.' To test for this kind of drain: .:.

. '.".

1. Repeat steps 1-5 of th~ previous test.

2. Turn the ignition ON for a moment and then
OFF again.

3. -Disconnect the major key-off load circuits.

4. Make sure illuminated entry is off, if applicable.

Test Conclusion

The drain should be less than .05 amps. If it is
higher, disconnect the fuses and starter relay leads
as in the previous test tqJocate the probl,em circuit.

if the drain is less 'than .05 amps, ir~c6nnect the
major key-off load circuits, turn ignition';'ON and then
OFf; ~nd wait 70 minutes t<;> make' sure they shut off
properly. If current drain is still greater then .05 amps
after 70 minutes, disconnect eac'h of the
components one at a' time until the cause of the
current drain is located. '

To Check for Electronic,·Drains Which Shut
Off When the Battery Cable is Disconnected

1. Repeat steps 1-5 of the basic voltmeter drain
test.

2. Without starting the. 'engine, turn the ignition
switch to ON for a moment and then OFF. If
applicable, wait one minute for the illuminated
entry lights to shut off.

3. Connect the vRltmeter and read the'voltage.

Test Conclusion·

The millivolt reading (current drain) should be less
,than .05 mv. If it exceeds .05 after a few minutes,
and if this drain did not show in previous tests, the
drain is most likely from a malfunctioning electronic
component. As in previous tests, remove the fuses
and disconnect starter relay leads one at a time. to
locate the problem circuit.' .

J4335-1A
SHUNT ASSEMBLY
(50 MV = 50 AM~)

NEGATIVE
BATTERY

TERMINAL

'BATTERY DRAIN TEST WITH
• VOLTMETER AND SHUNT
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MAINTENANCE

Batteries 31-02-6

Battery Cleaning .
Keeping the battery 'top clean an'd''drY reduces the

need for service and extends b~ttery I~fe. Also, .make
certain that the cable clamp$ are tightly fa$tened to .-.•.
the battery posts,.. ~f corros~on is found, disconnect
the cables ano clean clamps and posts with a wire
brush. Neutralize the .corrosion with a solution of
"baking sod'a and water.. 'After installing cables, apply
a small q~antity of Long-Life· Lubricant C1 AZ-

. 19590-BA (ESA-M1 C75-B) or equivalent grease to
each battery post to help prevent corrosion.

~ .

3.

4.

J3285·1A

Remove hold-db~n clamps.

Te~t .battery and (t~tl~r~in'e if it '~hou.ld be:.

• Returr,ledto serviC'e.··
• Recharged before being· returned to. service.
• 'Replaced. with a Motorcraft or equivalent

battery. '

. J3285·1A

Jump Starting
Refer, 'to Section, 28-01, Starting System Gener~I'
Service. "

REMOVAL AND 'INSTALLATIO,N

Batt~ry

Removal
NOTE: The illustrations used in the' following
procedures, show typical battery locations and

, connections.

1. .Remove battery cables from battery terminals
(negative first).

2. Clean cabl~ terminals with an acid neutralizing
solution and terminal cleaning brush..

Battery Connections-Standard (R.H.)

POSITIVE CABLE
(TO RELAY)', '

NOTE: BATTERY CABLE TERMINAL
MAY EXTEND 1/16 INCH

. OVER TOP OF BATTE~Y POST
J3297-1A
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R,EMOVAL AND INSTALLATION (Continued)

Batteries 31:~02-7

Battery Connections with Dual Batteries (L.H.)

FRONT OF'
VEHICLE..

J3298·1A

. -

Battery Connectionswi'th 7.3L Diesel Engine
(L.H.) "

Battery- Connections with 7.3L Diesel, Engine
(R.H.)

WARRANTY TAG

I
I
I
I
I
I
I

!I
I I

Ins,tallation

1.. Clean cab'le terminals and hold-down with a
wire brush. Replace all cab'les -or parts that are
worn or frayed. ' .

CLEANING CABLE WITH
BATIERY CLEANING BRUSH

, J3·286·1A
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31-02-8

REMOVAL AND INSTALLATION (Continued)

Batteries 31~02~8

2. Clean battery' tray with a wire brush arid
scraper.

3. Place battery. into tray with positive and
negative terminals in same position as origin~lIy

installed battery. Assemble anq tighten hold
down hardware·to ensure that battery. is secure.
Do not oyertigh,ten.· .- .'

4. . 'Secure c'ables ·(posit.ive fi.rst) to proper
:~.. terminals. Do not overtighten. Apply a small
.quantity of Long Life.Lubric~nt C1 A?--19590-BA
(§SA-M1 C75-B) ,or equiv~len~ to ·terminals:

~attery 'Filling Devices "

Batteries with Removable Vent Caps
One of the most important on-the-vehicle services

is to maintain· the correct battery electrolyte level.
Two' devices'are available for this purpose: a self
leveling filler which allows the battery to be filled.to a
predetermined level. aytomatically~ 'and the synnge
type filler. . .

.Battery 'Pliers' ...

Battery 'pliers have jaws specifically designed,'for
gripping cable clamp bolts seG!Jrely. Exercise care
when removirig or replacing the cable clamp 'bolts
so that the battery terminal ,is not subjected ,to any
excessive lateral or twisting forces. Such forces
could cause major dama.ge to th.e internal
components of the battery ?nd. result in leakage at
the terminals.

; ..

SERVICE

~ " J3288·1A

Tools

Anyone servIcing a battery' needs the proper
t09's. Properly designed, tools will help prevent
damage to. the battery, battery cabJes. and hold
down bracketry. Their use decreases potenti~1

hazard to both the technician and the vehicle being
serviced. " . . . .

Tools and equipme~t manufactured ~or servicing
batteries have parts insulated to help prevent
arcing. This feature reduces potential fire hazard
should the tool be dropped or otherwise accidentally
est~blish an arc-producing current p~th.

J3289·1A
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,31·02..9 ~B,atteries ,,'

, SERVrCE (Continued)

,~~..'-".
Adding Water" "
Some batterie's' .have removable vent caps ;~nd' m~y .

. occasionally require the ..addition of water. If· the .
electrolyte/le'vel is t;lelow the level indicator in any
cell, add enough pure water to ·bring· the level up to
the indicator~ In batteries without level indic'ator, '.
maintain '~Iectroly.televel at 6.3 to 12"..7mm:(1 i/4 to .
1/2 inch) above the plates. Never add ele~tr~lyte
("battery acid".) to the battery. This.couldshorten
the battery's li,fe.: .

•1 ..... " . .~

J3290-1A
;

Battery Cable Puller . '- .

Use a cab'le puller to remove a,cable clamp from the
battery terminal. Jaws, gripping the underside of the,
cable clamp, pull the clamp up by means of pressure
exerted against 'the top qf' the battery terminal.
Proper use of this tool avoids the damaging lateral
or twi~ting forces that,result when. using a pry:bar or
pliers to remove the battery clamp. Refer to the
'illustration shown under Battery Pliers. "

, Bat,terY'Cable Clamp ~pr~ader

The 'spreader is' useq to expand, the, ~cable Glamp
after it has been, removed from the terminal and the

'clamp ~olthas be'e~ loo'gened. The cable'clamp can
then be fully and properly installed 'onto the battery ,
terminal.' '

.': ~ .~- ., ...

Battery-Carrier. . -' . . .

Use, a suitable ,b,att~r:y) c~rri~r.\,. for lifting," and .
transporting the battery. The illustration shows a
clamp-type carrier used to grip' the sidewalls of the.
cont~iner just below the lip of the cover. The carrier
is use~ on the sidewalls, ·rather than the, endwalls,

. sinGe the sidewalls hC!ve addition~1 slrengt.h ,'from
the inner cell partitions. This :is particularly jmportant .,'

"~ with P9'ypropylene-cased ba~teri'es., Grippi~g the'
, , .t'exible endwalls on this type "of .battery.could cause

',' electrqlyte to .spew from some of' ttle cells,,· arid"
r-----~--~----..;...-.---~-_..:...-~ 'possibly cause damage to some of .the ",interria~ '.

, ...comP9ne,nts. ' . ','

Terminal Cleaning Brus~ . I

The terminal cleaning brush is designed with units to
clean both the: tape'red battery terminal and the'
mating surface 'of 'the cable clamp. Refer to
illustration under Bat~ery Inst~lIati.on, Step 1.

SPEC,IA~ SERVI'CE T,OOLS

ROTUNDA EaUIPMENT . .

Tool Number Description

078-00005 Starting and Charging Tester

021.-00046 Battery and Anti-Freeze Tester"

007-00001 Digital Volt-Ohm~,eter .

CJ3682~1B'
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Alternator......;lnter~al Regulator . 31·17·1

SECTION -·31-17·Alternator~lnternaIReg·ulatot· ..·- ..•'.
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E-25~,.~E"7.350 V.~hicles .. ,. ' . '. '. '

••• : t.. • r ~ • "

• , Co",'''

.. '_. . \

DES_C~IPTION. AND' OPE'RATION

IAR ALTERNATOR

The in'~egralalternator/r~gulator(IA~l is belt-driven:
from the en'gine. Field current- is -supplied from the
alternator regulator, mounted on 'the rea.r of the
alternator, .to Jhe ·rotati,ng ·field Qf. the ;alternator
through two brushes and two slip rings~

;"! •.

" ~ .'.~' '

• .. I <t ... ' .. \ ••• ~.. t· ~ . '~: J.

The alternator produces. power in' the form 'of
altern~ting current. The 'alternating -current is
rectified to direc.t· ;current by six diodes. .The
alternator regul,ator' au'tomatically .adjusts the
alternator' ·field current..· to' maintain the alternator

, ~utput v.oltage within pr~scrib~Q .Iimits to correctly
. charge· the "batteryA"" The. aJtern·ator. is self-current
limiting.', ,,-:-' - ..

If eqL,Jip'ped with .. 'c!, ~arning' "Iamp~', the' regulator
voltage controf:circuit is turned on VV,hen the ignition
swit€h,··is'. in -RUN and voltage is applied to the
regulator I:ter'm'inal through a·resistor in the -I circuit. '
WHen, the ignition switch is in OFF, the.coritrolcircuit
is' turned off. .and no field current flows to the
alternator. :~i '.. . ' . .... .
On warning lamp equipped. vehicles, the w~rning
lamp is connected across the terminals of a 500
ohm resistor* at· the instrument clusteL Current
passes through the warning lamp wh.~n the ignition
switch is in RUN and there .is no voltage at terminal-' .
S. When voltage at S rises to a, prE3set value, ·the.
regulator switching circuits stop the flow of curr~nt

into termi,nal I and the 'Iamp tu'rfis oft ,'. 'l

.'

..

"

J3170·1A'
." \4, I

• ~ f
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. Alternator-Internal· Regulator ,31-17-2.

DESCRIPTION AND OPERATION (Continued)

System voltage'~ is ' "sensed" and,' alternator field
current is drawn through term,nal A. The regulator
~witching ,circuits will, turn the warning lamp on,

','indicating 'a sy.~tem fault, 'if termin~1 A voltage is
, excessively ,high or'if the t~rminal S voltage signal is
abnormal. ' -. "

A fuse link is included in the charging system 'wiring
on all models. The fus~ link' is uS'ed to prevent'
·d~mage to the wiring harness and :alternator if the,
"wiring ,harness should become grounded, or if a
booster battery is connected to the charging system

'~it,h ~the wrong ·polarity. " , '.

IGNITION'
SWITGH·

*R IS 500 OHMS FOR WARNING'LAMP
SYSTEM WITH STANDARD

INSTRUMENT CLUSTER, 420 OHMS FOR
ELECTRONIC INSTRUMENT\YCLUSTER

, "

-;. 'FOR WARNING
, . LAMP SYSTEM

~~STANDARD
*R ,~, INSTRUMENT

..J CLUSTER ONLY

S

.' - IAR.SCHEMATICIAR ASSEMBLY

J3171 ..2B

( :, . BATTERY TERMINAL OF
. ; STARTER RELAY

I.'

,~,L

TO ELECTRIC CHOKE
WHEN APPLICABLE

TO ELECTRONIC
.........._..-.....">-_~_" ~ __ .... CLUSTER

, (IF SO,
~QUIPP~D)___e. 'FUSE

, LINK

REGULATOR
~ ...:- -: - - - - - - -:1
I

SENSING
AND

SWITCHING
CIRCUITS

- ",'.

F SCREW A SCREW

GROUND F 'SCREW 'TO FULL FIELD, ~LTERNATdR

"I •

ADJUSTMEN'TS

Refer' to 'Section' 27-06" Belt~Accessory Drive
Service, for drive belt apiustme:nts.

-. ,\'

.. "'I.- ' .......
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,31-17-3

TESTING

. Alternator~lnternal Regulator, ",31-17-3

.-'Bench Tests'·

. if ·s~stem.d.!?J.~·ri9siS has "i~oia,t~d a problem :il1 the
_integral.~.altern~tor/reg:ulator. 'a~sembly, rem'ove ,it
from v~hicle for .bench. testir:Jg and· ~ervige or
replace. Refer toRemov~1 an.O Dis~~~~~bly .. In
some cases,. it may be possible to replace, a
damaged. regu~at9r or.bru~hes witho~t removing.the '.
IAR' assembly~ ". . ,':' , '

,The followir.tg je'sts are
4
perfo'rtned .with. an analog "

(needle-type) ohmmeter~ Te'st valLJes shown are ·
referenced to Rotunda Dwell-Tach-Volt-Ohmrrieter
059-00010.or equivalent. THESE VALUES'MAY·BE
DIFFERENT· FOR OTHER OHMMETERS. If you do
not.have Rotunda Dwell-Tach-Volt-Ohmmeter 059-
,00010 or equivalent, use known good parts. to
establish reference values for your own :meter.
These values can' be written into' the spaces,
provided in' the m~t$r,:· readin'g charts for future
reference. ',~

DWELL ,TACH VO~T-OHMMETER - ROTUNDA 059-000"0

\'"

-- 8--". I

B aJ
9

ROTUNDA MODEL
059-00010 '

J3172-1B

~ectifier and Stator' Grounded Tests.
" ,

.:This test is performed with an .oh.mmeter; Rotunda
Owe 11- T a c h -V 0 It -0 h m mete r 0'5 9 -0 00 tOo r
equivalent. Place thE? Multiply~~y setti,ng at .1 -and
calibrate the ohmmeter as directed,

NOTE: Text values shown in brackets [ ] __. are
referenced to Rotunda Dwell-Tach-Volt-Ohmmeter
059-00010, and may be different if ano~her tester is
used,

CAUTION:" Digital meters'" cannot., be used'., to
.perfQrm .tt:lese rec,tifier tests.

1. '. ~Co'nta~t on'e ohmmeter "probe ~to. OQE3 ,of the
. : alternator B+ blade terminals' arid ·the otner

probe t6 the STA 'biade terminal'. lThen, -reverse
~ the ohmmeter probes. and repeat the'.' test.

,. Normally, there wil' be no needle"movement in
.. · ~one direction, indicating toe rec~ifi~r, di.odes are

_being checked in the ,reverse current direction
.... and are not' shorted. ,A low reading of about

" [6.5] __ ohms with the probes reversed
., indicates that rectifier positive diodes are being
~ checked, in the' forward current direction. A

reading in' both directions indicates. a, bad'
·,positive d,iode 9r shor~ed radio suppression

-'. capacitor. The ra.dio suppression capacitor is
I built- into the rectifier assembly. and is not
::-i,ndividu~IIY serviceable. .

REcnRER POS~.DIODE TEST

.-
METER READING .'

set meter to Ohms x 1,. Make reading in both directions.

Resistance Measurement Only Acceptable Reading

, BAT
to

STA Model 059-00010-
.Reference' for

Terminal Terminal- Another Meter

One probe pOsition (X) (X)

Other probe po~ition About' (6.5) ohms About _ ohms

CJ3251·1A

;,
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31·17·4

, TESTING (Continued)

'Alternator-Internal Regulator 31·17·4

·,2~ , Perform the same test using ,the STA blade
terminal and alternator -rear housing. A reading
in both .directions indicates either a grounded
stator winding,. a 9amaged negative diode, a
.'grounded stator lead wire or a shorted radio
. suppression capacitor. ' .

REcnFlER NEGATIVE DIODE
AND STATOR GROUNDED TEST

. METER READING

Set meter to Ohms x 1. Make readings in both di;ections~

Resistance Measu'remei1t Only Acceptable Reading

GND to
STA Model' 059-00010

Reference for
Terminal Another Meter'.

. . One probe position 00 00

Other probe position About (6.5) ohms About _ ohms

, CJ3173-1A

3. If there is no needle movement with the probes
in on'e direction and no needle movement or
high resistance (sig~ificantly over [6.5] __
ohms) in the opposite direc~ionfor Test 1 and 2,
a bad connection exists in the rectifier
assembly.

Field Open or Short Circuit Test.

This t~st is pertormed with "an oh~meter. '~Rotunda
Dw,ell-'Tach-Volt-Ohmmeter 059-00010 or
equivalent. . . J

Place the Multip>ly-By setting.~t 1 and calibrate the
ohmmeter ,as direC?te~t

1. Contact the regulator A blade terminal'with one
prob.e and the regulator F screw head with the I

other: probe. Spin the ~Iternator pulley.
, ,

Reverse the' ohmmeter pr0bes and repeat the
.te$t. . In o,ne probe direction,th,e ohmmeter
·readiiJg st)ould be between 2.2 and 100 ohms
.(on Rotunda meter) and may fluctuate while the.
pulley i~' turning. In the other probe direction,
the reading should fluctuate between 2.2 and
apout[91 _,'----.-' ohms. . .

RELD OPEN OR s~r cIRCUIT TEST

METER READING

set met.rat Ohms x 1. Make readings In both directions. SpinpUlley
while taking reading.

Resistance Measurement Only Acceptable Reading

Regulator A to Regulator F T091 059-00010 Reference for
Blade Terminal ScreW Head Another Meter

One probe position 2.2 to 100 ohms 2.2 to 100 ohms

Other probe position 2.2 to [9] ohms 2.2 to _ohms

CJ3175-1A
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31·17·5

TESTING (Continued)

Alternator-Internal Regulator 31';'17-5

2. An infinite reading (no meter movement) in one 
direction and approximately [9] __ ohms in '
the 9ther, indicate-s an' open brush_lead, worn or
stuck brushes, a damaged' rotc)r or a loose
regulator to brlJsh holder ~ttacring sc~~w~

3. .' An ohmmeter readin'g las.s tban [2.2] _._ ohmS
in both directions indicates' a shorted rotor or
damaged ..regulator.

4. An ohmmeter' readfng sig)',!ificantly 'over [9] __
ohms in both directions indicates an inoperative
regulator" or loose F terminal screw.-

5. Contact the altern~t_or rear housing wfth one
ohmmeter 'proqe' and ~9Lich the ot,her 'probe 'to I

the regulator F .ter'minal: Reverse the probes
and repeat the test. The ohmmeter reading
should be' infinite in one probe direction and
approximately [9] __~ohms in. the other. A
reading les.s than infinite in· both ,directions
indicates a ,grounded br~sh lead or an
inoperative regulator. A reading significantly
over [9] _._-_ ohms' in both directiof1s indicat~s

an inoper'ative regulator or a damaged A
terminal connection.

Rectifier A~seinblyTest,

Remove the rectifier assembly from the aitern~tor-.
Place the Rotund.a 059-0001.0 or :equivalent,
Multiply-By setting at.1 -and calibrate the meter as
directed. -: ' "

CAUTION: O,gitaJ: 'meters' ca~not be used to
perform these tests..

1: To test th-e -positive diodes, contact one probe
, '. 'td ..one of' the .rectifier 'assembly 8t blade
· , terminals:and ,contact each of the three stator

terminals with the· other probe. Reverse tt1e
probe~' and repeat the test. All diodes should
showa.low reading of approximately [.7] __
ohms in 'one direction and an inJinite reaping (no
needle movement) with the probes reve~s~d.

This reading may be checked against a good
rectifier if one is available.,,' .

METER, READ~NG

Set meter 'at 'Ohms x 1. Make readings in both'~irections to all
three phase terminals.

Resistance Measurement Only Acceptable Reading

BT Phase
Tool 059-00010

. , Reference for
Terminal to

Terminai . Another Meter,

One probe direction; " ' '

each phase terminal . ~- About [7.,01 ~hms About _"_, ohms
-'

Other probe 9irection; . ex) ex::;;
_". each, phase terminal

.CJ3275-1B !

1" l.
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31-17~6 AI~~rnator-lnternal Regulator 31-17-6

TESTING (Continued)

.:,

Meter Re~dlng

Base .t Phase . Reference for
Plate a rerminal Tool 059·00010 Another Meter

Radio'Suppression Capacitor Open or
Short Test' r. •

NOTE: This i~ an: open or short circuit tsst only and
. does', not meqsure capacitance value. Actual

capacitance value should be measured on a
capacitance bridge at 1 kHz at a maximum voltage
of 350 mV rms.

The radio noise suppression capacitor. is built into
the rectifier assembly and cannot be servi9~d. by
itself. To ~esfthe capacitor, place the Rotunda 0f59
00010 or equivalent, Multiply..~y setting at 1000 and
'zero the meter.Te~t values shown in brackets [ 'J
__ are referenced to Rotunda Model 059-00010
and may be; .different if anot~~r tester is used.

CAUTI.ON: Digital meter$ cannot be' used to
perform this capacitor test. The rectifier
assemb.ly must be dry.

1. Contact one, probe to one of the rectifier
assembly B+ blade terminals and contact the .
other probe to the rectifier'assembly base p'late.
Reverse the 'probes and repeat the test.' 'One
'position should gi~e an infinite reading,
inq~9ating the reverse current direction through ,
th~l diodes and the other position should gi~e a
reading of about [1000] __ ohms, indicating
the'forward current direction. The same reading
in both directions '. inqicates 'an inoperat~ve .
rectifier assem~ly. -~

2. To check the capacitor, contact the probes'to
the' rectifier assembly B+ terminal and" base
plat~ in the forward current '[1000]'_- ohms
reading direction.' While .observing the -'meter
indicator needle, reverse the~ probes and again
contact them to the rectifier assembly B+
te'rminal and base plate. The' indicator needle
should jump slightly (indicating that the
ohrnm~terbatterie~are 'charging the capacjtor)
and. then return to its original position (infinite,

. reading). If the needle does .,not jump, .the
capacitor- is open. Replace the rectifier
a~~~mbly. .

CJ3276-1C

00

One probe direction; .About 7.0 ohms About _ ohms
each phase terminal

Other probe' direction;
each phase terminal

Set meter at Ohms x 1. Make readings In both directions to all
three pha.., terminals. ' .,' .

Resistance Measurement Only Acceptable Rea~ing

3. If the meter readings are not as specified,
replace the' rectifier assembly:.

" },

2. Perform the preceding tests for the negative
diodes by contacting the. rectifier' assembly
base pl~~e and the three'stator ter":linals... , ,
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31-17-7

TESTING (Continued)

~Iter.nator-InternalRegulator

Stator Coil Grounded Test

These tests are made to determine if the 'st&tor coil
is shorted ',to gro'und. Remove the stator from, the
alternator· and disconnect it from the, r"ectifier
assembly as outlined. Place the ohmmeter Multiply
By setting at 1000.

1. Connect the ohmmeter probes 'to one of the
, stator lead terminals and to the sta~or laminated

cgre. Ensure that the probe make? a good
electrical connection with the stator core. The
meter should sho,w .an infinite rea~ing (no,
needle movement).

2. If the' meter .does "not indic'ate'an i'nfiriite reading
(needle moves), the stator 'winding is' grounded
to the core and the stator must be replaced.

,-

METER R~~DING

Set meter at Ohms x 1000. Make reading for all stator leads. DO NOT
TOUCH 'LEADS WITH HANDS.. -' .

R~sistance Mea~ure~ent Only Acce~ta~le -Reading

Stator
to Stator

Tool 059-00010 Reference for
Terminal Core Another Meter

All stator lead combinations; CX) CX)
probe polarity optional

CJ3254-1A

Stator, Coil Open Test
• ' - 'I

This test-qeterm~nes if there is an 9pen st~tor cir~uit.
Disconn'ect the stator from the rectifier assembly.
Place the -ohmmete'r Multiply-By setting at 1. '

1. Connect one ohmmeter probe to a stator phase
lead terminal and touch the other' probe to
another stator lead terminal. Check the meter
reading.,' ..

'2. Repeat this test with the other two stator lead·
cornbi'nations. If no meter, movement occurs
(infinite resis!ance) on a lead paired with either
of 'the other- phase leads, that phase is open
and the stator must be replaced.

~ter Reading .

Set meter at Ohms x 1. M.ke readings for all stator lead
combinations. ,. , . ': . , "

Resistance M~surement Acceptable.reading
Stator

"

Statorto Tool 059-00010 Reference For
Terminal Terminal Another Meter

All lead combinations; Less than Less than
Probe polarity optional 0.5 ohms 0.5 ohms

CJ3833-1A

"
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Alternator-Internal Regulator 31-17-8·

TESTING (Continued) .

Rotor Open or Short Test·

Remove ,the 'rotor'Jrom th:S -alternator. Place'the
o~hmmete.r Mu'tiply~By'setti'n'gat' f and caliprat~ the
meter as directed. . " .. ", '.' -

1. :C~ntact ~ach· oh~m~ter 'probE:1 to a j'otor slip
ring. The rn~ter reading should be [2.,Q-3.9] __

. phms. '. ' ..~ ~ .

2~. ·'A higher:reaqing indicates a da~aged slip'ring,
~. welded connection or' a broken wire. A lower
:. ' "reading indicates a. shorted wire .or slip'. ring.

Replace the rotor if. i~ is,damaged and.cannot be
serviceq. '.. .'

ROTOR'':SlIP RINGS '

" \,

METER READING

Set meter at Ohms x 1. :

Resistance Measurement Only .~cceptable Reading

Slip
to

Slip
Tool 059-00010

. Reference for
Ring RiQg Another Meter

Probe' polarity optional io'to 3.9 ohms 2,'0 to 3.9 ohms. ,

CJ3279·1A
l.

· . 3. Contact one'ohrnineter probe to' a slip ifng and
the other probe 'to the rotor shaft. The meter
reading should be infinite (n'o need,le
mo.ve":lent). ". :,

4. A reading other-than infinite indicates the rotor
coil is groundeq to·the shaft. Replace the rotor if
it is grounded and cann?t, be serviced. '

.' t l

R~TOR SLIP RING .....,.

; pto...:~ .'

-,

METER READING 'i'\.

set meter. at Ohms x 1.

Resistance Measurement " . '.. Only ~cceptable Reading

Slip
to Rotor

Tool 059-00010 Reference for
Ring Shaft AnotDer Meter

Either slip ring; probe 00 '.
00',

pola,rity optional '. .....

'CJ3280..1A

,~ ~ ~, .'.

REMOVAL AND INSTALLATION·

. WARNING: HYDR'OGEN' AND OXYGEN ,GASES
..... ,ARE .PRODUCED DUR,ING NORMAL BATTERY

OPERATION. THIS GAS MIXT,'URE 'CAN .
EXPLODE IF FLAMES, ·SPARKS· OR . LIGHTED

. TOB.ACCO AR:E l · BR.OUGHT NEAR· THE"
BATTERY. 'WHEN CHARGING OR USING A
BATTERY IN, AN ENCLOSED SPACE,'ALWAYS
PROVIDE VENTILATION AND SHIELD YOUR
EYES.

WAR'NING: KEEP BATTERIES OUT OF REACH
OF CHILDREN. BATTERIES CONTAIN
SULFURIC~ACID..AVOID C'ONTACT 'WIT~ SKIN,
EYE·S OR CLOTHING. ALSQ, SHIELD YOUR .
EYES WHEN WORKING NEAR THE BATTERY TO
PROTECT AGAINST POSSIBLE SPLASHING OF
THE ACID SOLUTION, ,IN CASE OF ACID
CONTACr WITH .THE' SKIN, 'EYE'S OR
CLOTHING, FLUSH IMMEDIATELY WITH WATER
FOR A MINIMUM OF FIFTEEN MINUTES. IF ACID
IS SWALLOWED, DRINK ·LARGE QUANTITIES
OF MILK OR WATER, FOLLOWED' BY Mll.:K OF
MAGNESIA', A 'B,EATEN EG~, OR VEGETABLE
OIL. CALL A PHYSICIAN IMMEDIATELY.. . i

a..-- ....__~.
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31·1,7·9 Alternator~lnternalRegulator 3,1·-17·9

R,EMOVAL AND INSTALLATION (Continued) ... ' ",.',

.:' .. "

Removal
1. Disconnect battery ground', cable.
2. Disconnect the wire harness attachments to

the integral alternatqr/regulator assembly. Pull'
the two con~ectorsstraight out. ., ,

. '3.' Loosen the~ alter~ator pivot bolt. Remove the
adjustmen~ arm bolt f~om the alternator..

,4. Disengage the alter.nator ,drive belt from the
alte~nator ,pulley. ' " , ,'-

5. Remove,the alternator pivot bolt and .alternator
assembly.

6. Remove the alternator fan shield, if so·
equipped:

Installation
1. Position the -i'nt~gral alternator as~embly ~on' the

~ngih~. - ..

~ ..
2. ." Install- the~ alternator pivot and adjuster, arm

',-, bo.lts, but"d6 not ti,ghten the ,bolts, untifth~ t~,~lt is
.. tensioned~' , '

, I • • ~

3., Install the .drive belt over t.he alternatorp~lIey.

4. ' r' Adj~~t the belt tension an'd, ,tighten thEf a'djuster .
. and pivot bolts to specification. Chec~' belt

tension using Belt Tension Gauge T63L-8620-A
~·or. Rotur'1da Belt Tension Gauge 021-00019 or·:
.equivalent.· Apply pressure to alternator front

.' ,: ho~sing only when adjusting belt tension. Refer
'. ' .. toSectibn :27~06, -,Belts-Accessory Drive..

5. Connect the wiri,ng harness to the alternator'
assembly. Push the two connectors straight in.

6.. Attach. the alternator fan shield to the'
alternator, if so equipped. .

~ 7. Connect battery grou~d,·cable.;. ,

.NOTE: All of the follo'wing Disassembly Steps may
not be necessary to perform a particular test or
service. Perform only those steps that apply; The
following ,illustration "is .a disassembled view Of t~e

integral, alte~nator~tegul~tor assembly. On
alternators -with. fan s,hield, remove attaching chip
and then remove fan shield. .

. ~~ .

. J3256·2C

NUT
351124-536

STATOR
10336

RECTIFIER
ASSEMBLY

10304 SCREWS (8)
N803090-S7M .

PULLEY
, . . 10344

DISASSEMBLED INTEGRAL ALTERNATORIREGULATOR

'ROTOR
STOP

10A360

SCREWS (2)
. N803095-S36

ROTOR
, .10335.

.REGULATOR .
10316

·,m,., ..
/ -- ..-..:..-.alllJD""llll~!-__.,. ...."~

REAR, I. •

'BEARING
10A304 ,
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31-17-10 Alternator~lnternal,Regulator

DISASSEMBLY AND ASSEMBLY (Continued)

Disassembly.
. ' ' ..

1. Remove the four screws (T20 TORX@-type
h~ad) attaching the regulator to the alternator
rear housing. Remove the regulator, with brush
holder attached, from th~. ~Itern~tor.

3. Remove two screws (T20.'TORX@-type headl
attaching the. regulator ,to the' 'brush holder.
Sep~rate the' regulator, attaching nuts;' brushes,
and bru$h ~springs from the br~sh holder;:

. ,

I

(,

REGULATOR
ASSEMBLY

, :J32S7.1A

.'"' _ 't"'

~'-"
~

BRUSHES

'.f ,REGULATOR
:ASSEMBLY ,

BRUSH
HOLDER

J3258-1B

2. : Hold the r'egulator in one ha'~"d and' breaK'off the
tab covering the "A", screw head with a
sGrewdriver.

,I
°1 :OJ

J3832·1A

. 4. Scribe 'a line across the end housings' and
stator. I,aminated core for reference.. 'Quring

,alt,e,rnator ass~mbly.

5.. ' '. ·:,Rem~v.e' the, th~e~ through: bolts'.· '-
6~: "Separate"the froht housing. and rotor;~ss'embly

. from' the 'stator and rear housing. 'It~~:'may be
necessary to tap the' fronfhousing with a plastic
tipped' hammer to loosen the front housing from
the stator core.

FRONT HOUSING
AND ROTOR

J3259~lA

1..--_--:.. ;,_.. _
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31~1-7-11 Alternato-r-;-Internal Regulator 3,1-17-11 '

OISASSEMBLY,·AN'O' ASSEMB'L,Y (Continued)

... ..~.....

-1 ,;

.. ,

j,

J3695-1A

"~-...o" ,J3261-1A ~

9. ' Remove the four rectifier' assembly attaching
:; screws (T20 TORX@-type head). Remove-the

rectifier assemblY.,from the housing. .

10. Using a suitable arbor. press, remove the '
. .bearing from the "rear housing. Support ·the

housing' close to the be~ring' bO$sto ,prevent
hou.~i~;g,d~rnage. ~ _', -, r-" _ .~' . , '

'"J3260-1A

:J3836-1A· ','

SHOP
MADE
TOOL

8. S'ome ~lter~~t6'~rs.are de'si:gn"ed' "Wi~h a,
connectot~ blbC~. Iri ,these ·designs,' th'e·

" terminals are no~sQldered to the rectifier. ,Using', "
., , a shop made tool, carefully pry the connector.

,- bloqk $traig~t'uptoavpid bending t~~ ter~inal,~.

7.' Remove the 'thre'e, stato'r·lead, terminals:from'
'. the rectifier. If the' terminals, are: soldered in
, place, unsolder the con'fl~ctions''using ~ a 100
watt soldering iron. Do not allow', ttle soldering
iron to overheat the rectifier. Use rieedlenose
pliers to pull the stator I,ead terminals upward.
from the.'r~cti.fier assefTlbly.,Separate the stator
from the rear housing. '

,"
1<

, ,

, ~ -'(

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



31-17-12 Alternator-Internal Regulator ~1-17-12

~ISASSEMBLY AND ASSEMBLY (Continued)

11. Clamp the rotor in a soft jaw vise.

12: Remove·.the pul~ey n,ut with .·a. socket .wrench.

, (.rr

" .. ~

. RATCHET

SOCKET

ALTERNATOR
PULLEY

. J3687-1A

13..Remove the flatwasher, drive pulley, .fan and
fan spacer. from the rotor shaft~ .

14. ,Remove the housing from the r.otor and remove
the rotor. from' .the ·vise..

15. Remove the front rotor stop' from the rotor
shaft. Do not remove the stop ring from the
rotor shaft unless it is damaged.

16. Remove the scr~ws attaching the bearing
·r~tainer .to the front. housing and re.move the
retainer.

17. Remove the bearing from the front housing. If
\ the:be'aring'will not slide out,·remove it using a
suitable arbor press. Support the bearing close
to the bearing boss· to prevent ·damage to the
housing.

FRONT
HOUSING

ROTOR

ROTOR'
STOP

J3263·2A

FAN
SPACER

FAN

PULLEY
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31-17-13 Alternator-Internal Regulator 31-17-13

, DISASSEMBLY AND ASSEMBLY (Continued)

Cleaning and Inspection
CAUTION: When rebuildi'ng an ,integral
alternator, use only high-temperature bearings.
Use of standard -parts will result in alternato~
failure. .

1. Wipe tt)e sta~or, rotor and front bearing with. a
clean cloth. Do not clean these parts with
~9Ivent.

2. Rotate the front bearing on the drive end of the
rotor shaft. Check for any scraping-' noise,
looseness or ro'ughness. Look for excessive
lubricant 'leakage. If any of t~~se conditions
exist, replace the bearing. .

3. Inspect the rotor shaft rear bearing surface for
reughness or severe chatter, marks. Replace
the ,rotor ass'emt?ly if the shaft.is not smooth.

4. Place the rear bear.ing on the slip ring end of the
rotor shaft: and rotate the b~aring. Make the
same check for noise', looseness· and
roughness as was mad~ for the front bearing.
Inspect the rollers and cage for damage..
Replace the rear beari'ng if these ,conditions
exist o~ if the lubricant is lost. o~ cqntaminated.

5. Check the -slip- rings for nicks and scratches.
'These may be removed by turllin~ dO"Yn the slip _

rings. Do not go beyond a"minimum diameter of
31 i11m (1.22 inches). If the rings are badly
damaged, replace the rotor assembly.

6. Check all wi~e leads on both the rotor and stator
assemblies for loose or b'roken connections.
Check the windings for burned insulation.
Replace 'parts that show signs of 'burned

, insulation.

7. Check the pulley and fan for excessive
looseness on the rotor shaft and for cracks or
other damage. Replace any pulley or fan that.is
Iqose, cr~cked or bent out· of shape.

8. Check both the front and. rear housings for
cracks, particularly in the ,webbed ar.eas at the
mounting ear. Replace·a damaged or cracked

'. housing. . ,

9. Wipe the heat transfer grease from th'e rectifier
assembly base and 'rectifier mounting areas of
the rear housing with a clean cloth. .

10. Replace the brashes 'if they are worn short~r
than 6.35mm (1/4 inch) 'from the shunt.
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31-17-14 Alternator~lntern'alRegulator

;DISASSEMBLY AND ASSEMBL'Y (Continu~d) , • f.'

'~.'

,',

".1 :. '.f ~" _..

NUT .
35 t124-S36 '

J3256·2C

. STATOR ';
" , ,·',0336

" . .~ . '

.. f ..... "

RECTIFIER. ;
.ASSEMBlY
,," 10304' ~ ,SCREWS (8) .-

. ~803.090-S7M .

. ,
i,

. ". ~ :....

; 't

NUT'AND 'WASH~Ri
ASSEMBl.IES (2) ~', ; ·t·

, N621900-S36' , , "

~: .

ROTOR
STOP

10A360

',ROTOR ..,
10335

REGULATOR
, 1031~,

.~ .. :

SCREWS'(2)
. N803095-S36

}I.
REAR '

BEARING
~OA394

.PUlLEY
"." " . '0344
QISASSE,MBLE~INTEGRAL A~TEANATORIAEGU'LATOR

Assembly
Re~erto the following' illustration for Alternator/

, Regul~tor, Assembly.: " -

1. Insta'lI, the bearing in t~~ front-housing. ,Press on
t~.e outer: :race only.', .

2. Position - the 'bearing retainer on· 't.he front
housing, and, inst.all the attaching screws.

\ Tighten th~ screws to 2.8-4.8 N ·m. (24-42 Ib-in).
3: .If the' stop ring w'as' removed from. the rotor

shaft, install a ,new ring by sliding it over the' end
of the shaft and into the. groove: fLJr~hest from
the pole piece.. Do not 'open the ring with snap
~ing pliers as permanent deformation of the ring
wiU. result. '

4. Install the rotor stop on the.rotor shaft with the
r~cessed, sid~ .:against the stop ring.,', .

5. Instai, th~ rotor:- in ·the front housing and clamp
th~ ro~6r i~ ~ vise ~~~ipped'wi~h protective jaws:

6. Inst.all the. fan ,', spac~r, fan,,' drive pulley,
flalwasher and nu.~ on, ~~~ J~tors~aft. Tighten.
the nut to 82-135·N· m .~,.(60-l00 ,Ib-.ft) with a
socket'wrench.' .

'.~',;. ; ., ..

SOCKET

.ALT~RNATOR'
PULLEY
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31 ..17-15 : Alternator~lnternal· Regulator. 31-17-15

DISASSEMBLY AND ASSEMBLY (Cootin~ed)

. J3266-18 '.

..... f

....J3·S37-1A

-,
.'

-, ' -'. '. REGULATOR:
ASSEMBLY

, "',

,.. ~:

\ ..

. ' ' ...:'.:1' . ".
~ '. .. . ", :'

. ~ ': SLlDE,INTO ".... ',';
::.AL~ERNATOR'~' ,

... ,

• " , ., •.~ .: .' "•. ''": ;. :t ~ \

20.. Wi~~'}her~~ul~tor.rnount!ng, surface,of th~
alternator rear .housing ·w.itha. clean, .cloth.
"Posi~ion' the reg"lJlator and" ..b'rus.h.· holder
, a~senib'ly'in the alternatorrear'housing and pull

. ~the r:etaining'tool. ...'00 •.•• : •• .-.

21 ~ ".in~·~a~l·i"-~tie reguJator, ~ttaching scr·ews.;' Tighten
. th~'screws ,td 2:8:.lt.0 ·N·~m (25-35 Ib~i~r.

,~. '

. ~ .' :i~,
...", , ... '.

~~
. .

.~

.17. Wipe:" the'_:regulator ,base plate (with' .acJe~n
cloth .. Position the '~r.egulator ag~inst t~e -,brush

. ,_ . holder ~nd instalrthe regulator to brush holder
attaching screws. Tighten the s'cre~s,t9'2~3-3!4
N· m (20-30 Ib-in). :. _ '. ',' .'

18. Cover -the head ':01 the''''A 'terminal sci~w,.head '
_.With .elettrk~al 'tap~.'· . ~ .- .._', ",

·t9'-·.,Plac~. bruS.h ,$~pririgs in b"trush 'h6Icier.. Locate' '
. . brushes':in prusry holder and hold in place wit~·~

thin, flat piece of steet.(r~tainingtool). Loop the '
brush leads toward -the' 'brush end of the brush

. holder" '

:'.::.t,

f! ,....

,';" .

J3265-1A

f ' .

7. Remove the rotor and housing assembly from,'"
the· vise and check for free" rotation of the rotor
in the housing. J

8. SUPP9rt the rear housing close to the bearing
boss. to prev~ent.damage to the housing and
instaU the bearing using a suitable#arbor press.

. Press ttle,· be.aring· intc;> t~e bore l.:Intii it is flush. i'

with the .outside re~r surface of the housing.' ."

9. Wipe the rectifier ass~mbly bas~ plate with ·a
.. clean clqth. Apply a 2~Omm'(3/32 ·in,ch) VVideby

20mm. (3/4 inch), long·.··strip ,of Fora> Heat
Transfer Compound" ,E7AZ-19A426'-A (ESF
M9~G138-A)· Qr equiv~lIent, lengthwise ~cross·
the rec.tifi.er assembly base plate. ~ ',' '!. ,.

10. Wipe th~'i_et'tifi'er tno;unting surface. 'of the 'rYea; ::' .
housing with'.a,·clea;; .'clo~h and se~t th.e reC?tifier 
into the rep~~,sed.~rQunti~g area-: ...... : '~::. '.

,CAUTION: The'-recfif.i.~r assembly is· cooled by
conducting rectifier: 'heat directly into the rear
housing. Failure to remove foreign'material from·
the .m9unting surf~ces 'or failure: to ~pply he~t

.' sink compoun~~ay caus'e rectifier·overheating~·

11. Install the four r'ectifi·er assembly attaching
_. screws. Tighten the screws to 2~8-4.0 N ··m (25,-
. 35 Ib..in)., ~;. . . ". ' .....~. {~., ."

12.. Position the stator assembly in the rear housing
and align the' scribe marks mage' during

'. ~disassembly. Push t,t1e thre~ .statqr terminals ,(.
onto the r'ectifier ·blade termiri'a'is. .Solder

, securely using resin core..electricai,'solder·if..the'
. termiJ:1als' were .pre'{iot;Jsly.. sold~red.· 'Wor~, ....

quickly to preven~'overheatittg,·the re~tifier.. ~.. .-.

13. 'Wipe:the'rear ~nd bearing sur1~ce of tlie rotor
shaft with a'clean;'1int-freEf cloth: , ' y' .'

14. P9Siti'o~ the',re~r h6u~ing .~nd stat~r asse~bly
over.,the. rotor and align th~ '-scribe marks"r:n~de
during. disassembly... ';. ':' ' .

15. Seat tt'le mac~.ined portion of the' stator core
into the stop in'both end housings ·and install .- "

. the housing. through bolts. Tighten the bolts ,'.
, ,. '. . evenly' to 4.1-6.7·N ·m -(35-60 Ib-in):' Spin' the,

rotor to. check for ,fre~ ,movement, -' , . ' ~ .

16. Position. the' two nut and washer assemblies
into the retaining slots·~in the.,brush holder. Tip
the holder back',slightly so· that·-the 'nut and
washer assemblies fall to ,.the nut side of the
slots.· tnsert .the brush terminals past the
washers and into the, slots..~
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31--17-1.6

SPECIFICATIONS

.. ' ,...."
l'

Altern~tor~lnternalReglJlator 31.-.17.~16

. Rating ~ Slip-Ring Turning Brush Length
<. ..~uU~Y Nut-

Amperes Watts Min. Diameter Max. Runout New Wear Limit
@ ,@

Supplier 15V 15\.' MM Inches MM Inches MM Inches MM' Inches, . Hem Lb-Ft

Ford 4QA 600W . ~1 ..... .1.22 .013 0.0005 12.19 .480 6.35 .25-' 8g-135 60.:100

Ford 40A HE 600W 31 . - '. 1.22 .013 0.0005 ' 12.19 .480 6.35 .. - .?~ , 82~135 60~100·

Ford 60A 900W 31 1:2? .013 0.0005 12.19 .480 6.35 .25 82-135 60-100

Ford 65A 975W 31~ 1.22 .013 0.0005 1~.19 .480 6~35 .25 . 82~135 60-lOO

Ford 75A ·1125W 31' .1.22 .013 0.0005 12.19 .480 6.35 .25 82-135 60-100

Ford, BOA 1200W, 31- . 1.22 .013 0.0005 . 12.19 .480 6.35 - .25 82-135 -. . -60-100

CJ3268-2C

Description N-m In-Lb

Pulley Nu~ 81-135 60-1 00CD
Through Bolt 4.1-6.7 35-60

Rectifier Assembly Mounting Scr~w 2.B-4 25-35

Brush Holder Mounting Screw 2.3-3.4 20-30

Regulator Mounting Screw: " .: 2.8-4 25-35

Bearing' Retainer Screw '. 2.8-4.5 24-42

(DFt-Lb .

SPECIAL' .SERVICE. TOOLS

SPECIAL SERVICE TooLS-

CJ3267-18

ROTUNDA EQUIPMENT

CJ327o-1C

Tool.N~~~ . ;
.. Description.

T63L-8620-A " Belt Tension Ga~ge

T65P-l03OO-B Alternator Pulley Remover

Model Description

021-00019 Belt Tension' Gauge. .. .'

05~10 oWell-Tach~Volt-Ohmm~ter

. CJ3281-1B

" :.
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31-43-1 ' Alternator Electronic Regulator ",31-43-1

SECrlON 31~43-. Alternator Ele.ct~9.nic Regul~tor

REMOVAL AND INSTAlL-ATION- 'j'

Electro'nic Regulator '.'. "..''...~, .... ~ .. '.'.... ~.. '. 31-43-4
, ,SPECIAL SERVICE rOOlS' ~ ..• ,~ .' .......•...... 31-43-4

VEHICLE APPLICATION ' ;" '~' .• 31-43-1
••& ..1 ''',1.,

SUBJECT " ;'"PAGE
, .

DESCRIP.TION· AND OPERATION
Ammeter Reg·ulators .•••• ~ ..'.' •... ~ ., :~". :,'3-f~43-2
Application •.........•'; .: ;, ~ ..,. . 31-43-3
Charge Indicator lamp Regulators:, '. '.... '~1-43-1

DI~GNOSISAND' TESTING .'. .••... '•..... ~ •..•. 31-43~3

VEHICLE APPLICATION
Light Truck Vehicles Equipped with External
Electronic Regulator ~ype Alternators.

DESCRIPTION AND OPERATION

SUBJECT PAGE

BATTERY TERMINAL
OF S~A.RTER ~~LAY

The electrical charging system incorporates an
electronic voltage regulator which is 100 percent
solid-state, consisting of, transistors, diodes, and
resistors. The working functions are achieved using
electronic components arranged in.. three basic
circuit divisions as follows: the output stage, the
voltage stage, and the solid-state relay. Some
models also have an overcurrent protection circuit.
Regulators marked "overcurrent protected" will
automatically shut off if there is a short in the field
circuit. When the problem is corrected-the regulator
will reset itself.' ',' ." , ' - '., . >

. The production-in~talled regulator is re'~~S~d
under two separate part numbers with color-codes.
The units look alike',: but are not interchangeable
with 'the regulator wiring harness connector plugs.
Th~ service part regulator is interch~ngeable
between systems.

One of these units is used on vehicles equipped
with an ammeter, the other on vehicles equipped
with an alternator warning indicator lamp. The
regulators are calibrated and preset by the
manufacturer. No adjustment is required or possible
on these units. .

J4330·1A

"lo, ,., .....

Charge Indicator Lam'p Regulators, ...
Closing. the ignition switch energizes the,waining

lamp ~nd' turns on the regulator output stag'e. The
alternator is now receiving maximum field current

.and-~s ready to generate an output voltage. Once-the
alternator rotor speed, iflc,reases from. ,~ero,' its
output and stator terminal, volta'ges increase(···from '"
zero to system', regulation' level determined by
regulator setting. . .

When the ignition switch is turned-to O.f:=F, the"
solid-state relay circuit·9a~ses· the' output '~tage· to
be turned .off, interruptin'g all current flow' through
thereguJator so that· there', is no stand-by'current
drain on the battery: ',;~.,:. -.' , .. '

. GREEN-RED

. ACCESSORY CHARGE STRIPE

TERMINAL INDICATOR4
,rl---I LIGHT r - - - - --I
":" BATTERY I.GNITION I I I

SWITCH 500 OHMS . , ,I

ALTERNATOR:'Y~~~~:.' I
~~~~~~AL . DOT I E~~~T~OG~C I

·(BAT) ~ REGULATOR I
~DIODE RECTIFIERS S I
I II WHITE·BLACK F I
I STRIPE I
, STATOR WINDINGS I
ISTATOR TEA~INAL . -- J

SLIP RINGS
J121G-1Q
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31-43-2 AI~ernator Electronic Regulator 31~43-2

DESCRIPTION AND OPERATION (Continued)

Ammeter Regulators
The operating principle for the regulator used in

ammeter-equipped vehicles is much the same as
the indicator lamp type.

F l,'l
',- 'I

L

ELECTRONIC
VOLTAGE

c. REGULATOR

J1205-1P

CHARGING SYSTEM WITH ELECTRONIC
, REGULATOR AND ~NDICATORLA~P ..

....
•

GROUND

BLACK-RED
STRIPE

ORANGE
LIGHT BLUE',ORANGE-LIGHT

BL.UE STRIPE

WHITE-BLACK
STRIPE

L J ..· ....· .· . .· .
" :. A~TERNATO,R .:

..... ··~oI ..

STARTER
MOTOR f:lELA~

j \ -,

fE
o 500 OHM RESISTOR

. AND INDICATO,R LAMP

I
GREEN-RED

: 'STRIPE

, ELECTRONI~
• REGULATOR

I

. "

'I RFI ,
CAPACIT9R ~'

" '

J3858·2B

"
~,.' .
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31-43-4

REMOVAL AND INSTALl.ATION' ~

Alternator Electronic ,Regulator

, SPECIAL SERVICE TOOLS"

31-43-4.

,'Electronic Regulator"
. Removal - ': .

, ,1.~ ~ Disconn'ect the battery, ground cable.

2.' Remove regulator mounting screws.

3. Disconnect regulator from wiring .harn~ss~
, . ,,'.":" '

'Installation

·1.· Mount new ~egulator
. ~

2. Connect·new regulator to wiring harness.
3. Connect battery ground cable.
4. Test the syste~ for pr~per voltage regulation'.

SPECIAL SERVICE TOOL

1~~-63L-Iribef-o-e-_-A-'---t-DeIcrI--pt-ion--i,------I.·
I' "'U<J'V" Belt~ Gauge .

ROTUNDA EQUIPMENT

Battery Tester

: CA7332·1D

• .r (

\'

I • ....... ;~.~

'~ .

' ... I
... ~t· ~

• .••• j
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,31·44·1 Alternator-165 .Ampere--Leece' Neville

.SECTION 31-44 .-Alternator-1'65 Ampere-Lee:ce: Neville,
. ~ , . ,-.

• ·ot·

. .

~~B~~CT ··PAGE
f- . ~ ...

ADJUSTMENTS 31-44-1
O'ESCRIPTION AND OPERATION 31-44-1
DIAGNOSIS' AND TESTING ,

Bench"'Tests ~ ; .~ ~' .. ~ .. '31-44-2
··.On Vehicle ,Tests '. ~.' ~ .31-44-1

DISASSEMBLY AND ASSEMBLY·. .
,Alternator ' ~;. _ : ...• ' ' ~ '~~:31-4~-6 .

VEHICLE AP~LICATION ,
Light Truck' Vehicles Equ'ipped With 165 A~pere
Alternators. ' .

DESCRIPTION AND OPERATION

·The'Leece Neville 165 ampere alternator is a self- .
current limiting unit,with a:fully.adjustable solid state
regulator. T~e negative output terminal is internally'
grounded for negative ground syster'!ls.

The alternator features sealed ball bearings, with
slip rings and brushes that are in a sealed, hous,ing .

, mounted on the slip ring end housing. Six silicon
diodes mounted ill h.eat sinks convert alternating
current, from the delta wound stator into qirect
current.· A capacitor connected bet~een the heat
sinks assists in suppressifl9 transient voltage spikes
which co~ld possibly da~~ge the dio,des.

,'The brushes,and,voltage regulator are'locateq in
a waterproof housing that may be removed for
replacement or inspection without disassembling
the alternator.

ADJUSTMENTS

. .
.Before performing any' tests or adjustments on

the alternator" refer to Section 27-06, Selt
Accessory Drive Service 'for belt inspection and
adjustment procedures., '

. .Refer to Section 31-02, Charging System General'
Service for battery inspection and state of charge
condition. ' , .

DIAGNOSIS AND ,TESTING

. On Vehicle ,Tests .
NOTE: Before perfor'ming t~sts turn off ail electrical
accessories.
1. With' the engine stopped connect an accurate

voltmeter such as Rotunda Digital Volt
Ohmmeter 014-00407 or equivalent across the
'battery. Note the reading on the meter.

; ...
SUBJECT PAGE:

REMOVAL AND INSTALLATION .' _ .. ':'" .
Alternator ~ : ' '. '.'~ : 31-44-5
Regulator ~ ~ ·,,31~44-5..

SPECIAL SERVICE 'TOOLS' ................• ,;. 31-44-9
SPECIFICATIONS" : : .. ~' ~'..•. ~.. ~ 31·44·9
VEHICLE APPLICATION ' 31·44·f. ~ "., . <. ".' .. - ,

2. .Start the engine and observe the meter reading.
If the meter· reading rises excessively, the
charging system may be. d~fective or may
requir~ adju.stment.

3. R'emove the nylon screw from the voltage
regulator and with the engine at ,approximately
1000 RPM, carefully turn the adjusting ~crew

clockwise to raise, or counterclockwise to lower
the voltage to 1:4'.2-14.3 volts. When turning the
adjustment screw,' do not for~e. the screw
beyond its stop as damage will 'occur. Replace
the nylon screw in the .regulator adjustment
hole to prevent entry of foreign material into ttie
regulator. '-,

J4338-1A"
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31-44-2 Alternator-1~5 Ampere~Leece Neville 3:1-44-2 .

"DIAGNOSIS ·AND TESTING (Continued)

4. If the·volt~ge. is,excessively high and ;cannot be
lowered by aqjLJstment, the regulator. is at fault
and must· be .r~placec;J.

5. . If the output,voltage 6~nnbt be raised" either the
", alternator, regulator, ,or di,ode trio may be at
fault. .', . . . .

6. To determine ifJhe ~auitJs wi~~:the regulator or
the alternator, perform ·the f~lIo~ing te~t.

. 7. Attach one end of the short jumper lead to the
negative rectifier output terminal and connect
the other end of the lead to ashort stiff piece of
wjre at least 1-1/2 inches. long. Insert this'end
into the small hole in the end of the brush holder
so it ~irmly contacts :the outer brush terminal.

J4339-1A '

8. If the voltmeter reading now' rise~ with the
engine at a fast idle, the alternator is OK and a
,faulty" regulator' or diode J,rio. i~ indicated..

Bench Tests
Before performing these tests 'carefully, inspect

all parts for wea'r, cracks, breakage, or other
mec~anic~1 defects. -Replace all damaged parts.

Voltage Regulator Test

The regulator circuitry contains. devices
connected in such a manner that parallel or

,"sneak'" circuits .~xist, making i~ impqssible to
. electrically test each individual component, as
several. will be in the circuit at the same time. ,For this
reason, point -to 'point resistance :checks with an

:, ohmmeter may pe inconclusive or misleaqing. The'
regul~torcan be most accurately-tested by installing
it in a serviceable alternator.

Diode Test
. ...

T.hese' tests may ·'be_perforr:n~~ pn heat sink
assemblies without, remo~ing,'~heh) ,'from' the end
housing. 'If they.are'tested in',this manner, 'remove
the stator. Be.,sure the diode trio has been removed
from the AC terminals, and disconnect the capacitor
between·~the··lower end ,of ,the heat sinks. ~.

, Diode~' are tested to insu~e that' they only pa'ss
current in one direction. Diodes Which do' not allow
current to flow in either direction are open while
diodes passing 'current both ways are shorted.
Diodes should be checked with a d.iode tester, but. in
emergencies where one is not avaifable, an
ohmmeter or ·a. battery powered test ~Iight may be
substituted. .

......

Positive Heat Sink Tests

NOTE: Th~ positive heat sink is the one to which the
positive output terminal is connected. The square
'hole in the terminal' end of the positive heat sink is
larger than the :terminal hole of the negative he~t

sink, ~pproximately 11/32 inch square.

1. Connect the positive lead ,of the diode tester or
ohl'llmeter to the positive heat sink and ,touch
the.negative test lead to each of the three diode
'terminals. A high resistance should 'be~

. indicated. If any of the thre'e diodes shows alow' ,"
'resistance~ the diode is· ·shorted.

• ~ f.! ~ :

+ -

POSITIVE
HEAT---~

SINK

". J4340-1A:
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, ,

DIAGNOSIS AND ',TESTING (Continued)

,2. Reverse the test leads so that the negative.test
lead is c.onnected to the positive heat sink~ The
positiv~ Jest lead sho~ld no~ be tOl)ched to
each diode terminal and' a low. resistance

'. rea,ding should ,be -9b~a'ined. If ~ 'high r~sistan'ce
reading is' C?btained, an·open diod~ is indicated.

If a shorted ,.or open diode is· detected in the
.prec~Qing tests, "the ~ntire heat sink as~embly
,should ,be replaced. ' .

. ~ '

2. Reverse the test·,leads so that .th~ positive test
,lead is connected to the negative heat sink. The '
negative test lead should -now' be touched to
each diode terminal and: a low resistance
reading should be obtained. If a 'high resistance
reading is obtained, an open dioqe' is indicated.

If a shorted or open diode is detected in the
'~preceding tests, th~ entire heat' sink 's'ssembly
should be 'repla~ed·. ,- ,"

.1.
......... "

POSITIVE
HEAT
SINK'· . , ~ I

, ,

J4341-1A

fY' \".

.~ '.

. NEGATIVE
HEAT
SI~K

J4343·1A

Diode Trio
','

The diode trio may be fested with, the same,
equipm'ent which was used, to check the ,diodes in
the heat sink assembl!es.~ ' -'

1. Connect the negative ·Iead 'of the tester to the
output lead of the diode trio, and touch the
positive tester lead to each of,~he,three copper
terminal pads. A low· resistance should be
indiqated." ~ ' " - '.' . r - '

2. C9nnect the positive termin'al' of the: tester to
the·output lead of the-diode trio and touch the
negative lead to each of the three copper
terminal pads. A high resistance should be
indicated. Discard any diode trio which does not

, p~ss all. of these tests. .

Negative Heat Sink Tests

NOTE: The negative heat ~ink terminal hole is
approximately. 9/32 inch square.

1. Connect the nega~ive lead of the diode' tester,
ohmmeter, or, test lamp to the negative heat
sink and touch,the positive test lead to each of
the three diode; terminals. A high resistance

. shquld be indicated. If any of the three diodes
shows a.low resistance, the diode is shorted.

+ ".'-"

NEGATIVE
HEAT
SINK

J4342-1A
LOW' "j 1.

RES~S~A'NCE ' ' ; '.
," ;._ '. " DIODE TRIO TEST

• ;'.'>$

, "

. HIGH,'
RESI~TANCE

, .
!. J4344-1A
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DIAGNOSIS AND ~ESTING (Continued)

Capacitor '...;:

'. 'The capacitor 'co'nnected across the ~he'at 'sinks
may be tested'-ona ~¢apaCitor tester ifavailable. Its
.:val~u~is .158MfD,.·~anq·--1 OOworkin~fvQlts ·D;C.
t • , ". ' • t ~

In··t.he absence·of a·capac.ito~ tester~.Jhe .Unit may
be :ctJecked·for ~~orts py means of an ohmmeter
connected across the terminals. A· low resistance
'reading' indicates· a short~d or,: feaki~g c~pacitor
;which sh9.uld be. replac~d."· .. ," './ .

l' ~ •

;.. r. . t. .~" .-

• • 1 • -'.

. T<? test stator, remove from slip ring·.end housing _
and check with a digital ohmmeter such as .Rot~nda .
Digital Volt-Ohmmeter 014-00407, qr equiv'alent.
capable of reading 1/1 OOO"ofan ohm. Check for
grol;Jnds between th~ ,~tator lamination·'.and each of
the three stator t~rmirials.·If contjnuity is present,
then, the stator .must be' replaced. .Check stator
p'ha'se resistance' across stator'· terminals. If·

,resistance is about the same for' each' of the three
phases, then the stator phases are satisfactory and

. the stator may be re-used (prov,ided. the windings
. appear undamaged and provided th~ stator is' not

grounded)..

STATOR PHASE TEST

i ~ .

"'---IIIIECQ

OHMS

VERY HIGH
'.' RESISTANCE

Qi:a----....

J1949-1A

.'~.IGI~ALY~LT-OH~MET~R·WITH1i1~JOO OH~" SCALE

J4345-1A

, . .~..... '. ~, ....

Rotor .~est.,:'" '. . .
'. CheGk' r6~or' for.'groul1cfs by' Qonnec'ting "an
ohmmeter' to' the shaff and to each of the two slip
rings. If a zero or··clos.e to zero reading is obtained,
then the~' rotor asserhbly'is grounded; and 'must be
replaced.. '>.' • . .: <'

Check .~~~br c~il r!esista:rice by I c9nnecti'~g an
ohmmeter to the t~o slip rings. Resistance readings

. should fall between 2.6-2.9 ohms. If resistance falls
outside values shown, then repeat this test by

, connecting the test leads to. the, rotor coil soldered
connections to the' slip rings. If readings are now
within 2.6 and 2.9 ohms, then'the rotor coil soldered
connections must be -properly re-soldered. If the
resistance values are:;.stilL'-'·'outside· figures. shown
when measured at the ·.soldered connections, then
the rotor ~ssembly m.~·st b~' replaced. :.

.: :-"',:' ...•..: .

'\ ,

Stator Test

Inspect the stator -visual.ly:, If w{ndi~gs appear to,.
be ·charred,: burned, or if insulation.. is· missing and
bare copper is noticed; :·.th~n stator must be

. replaced~

REMOVAL AND INSTALLATION

WARNING: HYDROGEN AND' OXYGEN GASES
ARE PRODUCED DURING NORMAL BATTERY
OPERATION.· THIS GAS MIXTURE CAN
~XPLODE IF FLAMES, SPARKS OR LIGHTED
TOBACCO ARE BROUGHT .NEAR· THE
BATTERY. WHEN CHARGING OR USING A
BATTERY IN' AN ENCLOSED SPACE, ALWAYS
PROVIDE .VENTILATION AND SHIELD YOUR
EYES. '...- I '.'

'WARNING: KEEP ·OUT O'F 'REA,C"ti OF
CHILDREN. BATTERIES -CO'NTAIN 'SULFURIC

. ACID, -AVO~ID CqNTACTWITH' SKI~, EYES OR
CLOTHING: ALSO, SHIELD YOUR EYES WHEN
WORKING NEAR THE BATTERY TO PROTECT
AGAINST POSSIBLE SPLASHING OF THE ACID

. SOLUTION. IN CASE OF ACID CONTACT WITH
SKIN, EYES OR CLOTHING, FLUSH
IMMEDIATELY WITH WATER FOR A MINIMUM
OF FIFTEEN.MINUTES.IF ACID IS SWALLOWED,

. DRINK LARG.E, QUANTITIES OF MILK OR
WATER, FOLLOWED BY MILK OF MAGNESIA, A
BEATEN EGG, OR VEGETABLE OIL. CALL A
PHYSICIAN IMMEDIATELY.
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REMOVAL AND INSTALLATION' (Continued) " ,

Regul~tor '

~e~C?val, ,
1. Remove'the diode trio lead from the regulator

.terminal·:': - .

2.: '. Remove the ~o 6-32 nuts 'holding the regulator
and the positive and negative jumpers. -:,' "

3. 'Slowly pull t~e regulator from the hold~r and
~em'Qve the rE19ul~tor..

4: The brushes 'dan now ,be cl1ecked., Replace tt:l,e
brushes or,regulator.if 'nece·ssary. Brushes'less
than m~~t be.replaced. . . .. . ~ '.

Alternator
Remova~ "
t. ..Dis'conri~ct battery. ground cable:
2. Disconnect ·the wire harness atta"chments to

, , the alternator/regulat~r'assembly., ,- ,

3. . Lo'osen the ,altern'ator pivot bolt. Remove th.e
.adjustf'!lent ~bolt from,}he alternator.

4. Disengage the alternator drive' belt from the
alternator pul,ley.. ' ' '.' '"

5. Remove 'the a'iternato'r pivot ,bolt and,
alternator/re'gulator assembly. I

6. Remove the alternator fan shield, if so
equipped. '

Installation
1. Position the alterna.tor/regulator assembly on

theengin~. ,' '.', '. , .:.- ,'". ,
,2. Install th~ alternator pivot and adjuster arm'

bolts, but do not tighten the bolts until the belt is
tensioned. t .

3. Install the drive belt over the alternator pulley.
4. Adjust the beh tension 'and tighten the adjuster

and pivot bolts to specification. Check belt
tension using Belt l:'ension,Gauge T63L-8620-A
or Rotunda Belt Tension Gauge '021-00019 or
equivalent. Apply pressure to alternator from
housing only when adjusting belt tension. Refer
to Section 27-06, Accessory Drive Belts.

5. Connect the wiring harness to the alternator/
r~gu.la~or assembly.

6. Attach the .alternator fan shield to the
alternator, i~ so equipped._

~.; -;i. ; '. "

.. ,'

J4348-1A

, •• i.

;, ';,'

NUTS
. TIGHTEN'TO
• 113-135.N·cm ,
(10-12IN-LB)

""'..

" . ~ .': . , "

, .~:' •.

J4347-1A

2.· Slowly, push the regulator into ,the brush ~
housing making sure that the respectiv~.screws

go through the positive and n~gative jumpers.
Install..the lockwashers and. 6-32 .nuts and hand
,tighte'fl,. Re,move' 'brush' (pin, .then',' tigh~en the

.' 'nuts. . ." . .' .. , .~'. " '
~;~. '_ •. J

CAUTION: . DO... NOT 'TIGHTEN NU.TS/"WITH
BRUSH PIN IN PLACE As DAMAGE TO' THE
REGUL~TOR WILL RE$U~T.
3,. " Reinstall. ~he,·.diode triQ, ..~nd' install th,e:l~ad to
,".'. the regl:Jlator terniinal. I" " •

Installation ,,'
1.: ' B,efore ~einstaUing t~e reg~l~tor, insert the outer
" 'bru~h- il1to the, housing. anq compr(3,ss the brust)

sp~iryg u~ir,g:a small scre~driver or .simila~ t09L
While holding the spring compressed, insert a
pi~ through thEf.toP. hole in th~ ,rear of- ·the

·~i."·hbusing,:so· that the spring ',will 'b"e held. 'in'a
:' 'compressed position. (A suitable pin can' be

made .using: drill rod material o('a 1/32 inch
diameter drill). Install ,and, compress ,·the
remaining brush in asimilar manner. Hold the
springs in a compressed position by pushing
the pin farther into the bru~h housing.

J4346-1A

,_, 4.76mm',.-" - . -,... '-b(;188 INCH)

MINIMUM SERVICEABLE'BRUSH LENGTH
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. . . .
6.' ..Remove rotor and driv~ end housing assembly

from stator ,and slip ring end housing assembly.
If drive end housing' binds 'on stator, loosen by

. :' :tapping~ -gently on mounting ,ear' with fibre
.:. hammer.' Be sure that,. drive end. housing

separates from stator and that stator remains
attached to slip ring end housing to avoid

, damag~ to stat<:>r le~ds .

7. ';' Remove three nuts which secure stator leads to
:',terminals and remove stator.

8.' RemC?ve nuts from positive and riegativ~ o.utput
t~rminal bolts and remove these t?,olts.

9.· Rert:loye hex. scr~ws ,and remov.e, 9apacitor
.. connected between th~ heat sinks.. \ . . ~

10'.' R'emove two sC'rews, I:ock·wash'ers,
. guardwashers, 'and' insulating washers Which
,'retain lower end of heat sinks. Remove heat
sinks. Note location of insulating washers and
bushing'S.

11. ,Remo~e' te'rminal stud insufath,g washers from
, 'housing,::, There are' two' bushing-s in 'each'

terminal:·hole." ' . .

~ .' :

DISASSEMB'LV AND, ASSEMBLY

Alternato'r;

Disassembly

1. Hold pulley with a strap wrench and remove
shaft nut with an impact guo. Remove pulley,
,fan, wopdqJff key, ,and fan ~spacer. .~-. '. '",

2. Remove'the diode trio lead from:the top of the
regul"ator,' and remove the 5/16-18 'and 1/4-20

.nuts from thEf positive and negative alternator

.output t~rminals which will free t~e regulator
jumpers,,' for.·.the regulator and crush holder
hou,sing a~sen:'bly removal.~·"·' .. '

3. Remove the· four 8-32" ~¢rews ..:holding the
regulator/brush hold~r'assemtJly in place.
CareHully remove this assembly;,

NOTE: Due to the. application of Loc,tite to th~ four
(4) brush housing screws, it may be' necessary, in
som'e~cases, ,to ap'ply heat to assis~ in the removal of
these screws. Use a large soldering iron or gun (300
to 500 watts); and'hold the iron on ,each screw head
for 40-50 seconds (a drop of solder on the iron's tip
will help heat transfer). After applying heat to the
screw hea~, remove immediately'with a screwdriver.

4. Remove three screws and lift diode trio off of
AC ,terminal .board~

5.

po,', ... (.

Remove three.~.self locking nuts. an~,I' through
bolts.

. ,:.

.. :,

POSITIVE RECTIFIER NEGATIVE RECTIFIER
AND TERMINAL ASSEMBLV ,AND TERMINAL ASSEMBLV

" " (GROUNDED) .

. '.}

, 1'-''''' ~ "7' .~

,; ',.;

J4349-1A

INSUL.,
WASHER

END HOUSING '

BUSHING (2)

END HOUSING'

J4350·1A

,!,',I.,

. ~.

"

.12. Using apuller or arbor press, re'move the drive
end housing bearing assem9'Y 'from' the rotor
shaft. ".

13. Remove four screws and bearing retainer, and
press.bea~ing, out of 'drive end housing..

"
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D,I5ASSEMBLY AND ASSEMBLY (Continued)

Assembly

1. Place.. slip' ri,ng end of rotor shaft in an arbor
press i.nsuring. that slip rings are not damaged,
and press the drive ~nd housing on the rotor
shaft. ,Use a sleeve or pipe -to insure that
pressure 'is, applied on ',the drive end bearing
INNER RACEONLY!

2. Place the positive' 'and negative rectifier
.assemblies in, the slip ring end housing and
install the lower" mounting screws. Do not
tighten'th~ .screws at this time. '

, BUS,HING' (2)'

END ,HOUSING·, .

J4350..1A

\:- .~.. .~. ... ......

> ~

'...'.. '.~ .

ENP' HOUSING" ..

....... 'INSUL
, .. WASHER

J4727-1A

Install the positive and negativ~ ,output
terminals' as shown.

Tighten the two screws on the bottom of the
two rectifier ~sserrlblies to complete
installation. '

, f

Instal,l capacitor-and capacitor terminals to the
'bott6.m of rectifier assemblies with self tapping
, screws. Clean·, 'paint from around holes before
,installi~g leae;ts. .. ,~"",. ,', ,

P,lace'a positive rec,tifier terminal and a ne.gati\ie
rectifier terminal on each of the three·terminal'
screws o'n the terminal board. Route the,leads.
as .s,h6wn: - .

~ \ .
POSITIVE RECTIFIER NEGATIVE RECTIFIER

AND, TERMINAL ASSEMBLY ": AN'D TERMINAL' ASSEMBLY
\ ~GROUNDED)
.. '.! • ):

4.

5.

6.

3.

'J4726-1A

RECTIFIER •
ASSEMBLY

WASHER

'GUARD
WASHER

INSULATION
BUSHING

, 'Slip ,Ring Bearing Replacement '*'.

1. With ,'a soldering iron remove the wire ,that
, " connects the rotor coil to the outside slip'ring.
" '. Bend the unsoldered wire so that it is parallel to

"the shaft. Unsolder the wire from the insid'e slip
, ring, -and,with a gear puller or an arbor press pull
off the, slip ring, assembly and the insulation
washer.

2." Remove the bearing' by ~sing'a gear puller, an
arbor press may also,'be used with fixture plates
behind the bearing. While replacing the bearing
keep the.new slip ring in a warm place so it will
press on easily without cracking~ Install,th,e new

-- !' 5 'bearing by using a pipe or tubfj'to press on the
inner rac'e of thel bearing. .' '.

3. After the n'ew bearing has ,been pressed on the· ,
rotor shaft, "press on the .new slip riflQ assembly
maki.ng sure the slot lines up with the, slot in ~he

,shaf.t. The new slip ring assembly-:should be
pressed on the .shaft withe.nough pressure to
prevent the. insulation ,was.her from turning. (All
the way to the shoulder). Solder the. rotor coil
lead~ to ·the n~w slip ring assembly.

4..•.. Put the.r~to.r asse~bly in alathe and take a light
cut from the circumference of the 'slip rings to
make sure that they are concentric with the
shaft. Concentricity of the ,slip rings with the
bearing surfaces of the shaft sho,uld be held to
within".o.02 ~nch' total indicator reading:'
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DISASSEMBLY AND ASSEMBLY (Cori~inued).··>. '-. - .........

TEMPORARY JUMPER LEAD

f.

. J4729-1A',

..
,i,.

12 VOLT

BATIERY

. VOLTMETER
',. 0.;25 VOLT

,I ~:...t ~

r-~rCm__JJt!I1rm--04~ BATIERY

. '.

" ,

. TOUCH JUMPER
TO REGULATOR

TERMINAL FOR A
FEW SECONDS .

J4730-1A

. Before' beginning tt:le test and after the battery
has been connected, momentarily flash the field by
connecting a jumper between the diode trio terminal

. '(charge indicator light terminal) and the alternator
positive outputterminal.'Thi.s will restore the residual
magnetism .. which _may .. have. been .weakened .by
h~ndling' or repair procedures.' .

'Testing,,'After A'ssembly ., ..

. ~··.···aec~~s.e .6i_the .inte.gral r~gulaio(. used-'on' this
alternator,,'fhe'.'test block hook-up is very. simple,
consisting of connecting the positive and negative
output leads. If a commercial test block is not
available, the test setup shown may be u~ed.

NUTS
TIGHTEN TO"
113·135 N'cm:
(10-12IN-LB)-

'-,

12. Install diode trio (with copper contact pads
pointing away from aJtern.~tor) with pan head
screws and washers. Install'lead to regulator
terminal with # 1O~ut and lockwasher.

13. Slide fan spacer on shaft -and install woodruff ,
key, fan, pulley, and nut. Hold the pulley ·With a
strap wrenc~ and tighten nut with, an impact
gun. Torque to 25.~-29.5 N· m (35-40 ft-Ib).

7. Inspect "a" ring in the bearing: bore ·in.jhe,'sljp
ring end housing and replace, if neces$ary.
Place the stator on the slip ring end housingrand
place the stator leads on the three terminal
board screws.,· ·Insure tbat assembly screw
holes in the stator and th'e slip ring end housing .
are aligned and install rectifier leads and stator
leads with self I?cking ruts. '

8. Supp0rt the slip ring end housing on' fl~t. plates
in an arbor press insuring -,that: clearance "is
proyi.ded ,for' the slip rings -to·· pass; th~r<?ugh.

Press the slip .r.i~g -end bearing iQ.slip. ring erid
housing by pres?!rig 'on the rotor~shaft. Jnsure
that· assembly screw holes are ~Ijgned in the , .
slip ring end hOlJ.,sing~ stator and' the drive 'end ~

. housing. Install the' three assembIY·'screws and '
.. fasten alternator together with. elastic stop nuts
tighten~_d to 5.08-5.65N· m-(4'5-50 in-I.b).

9. Install brush holder"·with·four"#8 'round head
screws. Apply Threadlock Sealer EOA~-19554- ,
AA ·(ESE-~4G204-A· Type II) or equival~nt..

. Jns~re that sealing, ~i~g i.s .p.rop~.rly . .i~stall~p .: '
be~ween ~he brush holder and the slip ring enq
.ho~sing. '-. .. ..... - /. '.

·10. Press brus'hes in brush openin'gs and
, temporarily pin them in plac~with a ·-1 /32 inch

." . diameter drijl or ',a .piece of, stiff wir.e.·: " ..

, 1r: l·nStall ~ Yegul'c~it~r ~'with' # 6 ~'nuts, "'b~'li~Vil~le .
'. washers and jumpers·.- Remove pin-to~·release

. . brush' springs .then tight~n ntits to secure the
regulator to the brush holder. Install jurnpers to
negative and positiv? o\utput terminals, andJo~
regul~to.r t~rm~,nals -~ith. nuts ar:-'d -I?~~wash~~s.
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DISASSEMB.LY AND AS~EMBLy' (Continued)

The cut-in speed of the.:alternator, is' that 'rotor
spe~d ,al.~hich ,th~, u~it fir,st begins tc? 'prqd,uce
outpu!. This ~p'eed .should not b~' hign~r than, 1500
roto.r RP~. ) ..

SPECIFICATI,ONS

Qutp'ut Curves

OUTPUT CURVES

TYPICAL WIRING

, NEGATIV.E GROUND,

REGULATOR

TO AMMETER (IF USED),
BATIERY POSITIVE, OR
POSITIVE TERMINAL
OF STARTING MOTOR

'·~~WITCH. ':...;' l-:. ;'
."

,( . ;.'"

. . 200 r------,-:......--'-r.--'--~-__r__:___r_-~I----,

'AT 25°C
, 160, ~~_-+_-+....--.:::-~-_-__._---+-·_--_;.._-t+--_--_--i~

en'-: .i ,;,'~~ 'I
,~. .' , ,., ':/ .. AT 93°C

~ , : 120 ~---+,-/"..;~:.....',..;..../~.~r---;-'-+--+----;-1
~ ','

«:. . ./ '. ,: , ' BOTH CURVES
U . '80 ~~r---;.....--+-- ESTABLISHED -~.
ci :,. , . f BY SAE METHOD

': ,'~.', f', :
, . \ ,:·'1. ,0 'L-..&..---I_'-~-.L.-~-...-..J.,,_--.--r-_..I

1000 2000' 3()'OO 4000 5000 6000 700Q 8000'

. 'ALT. RPM I.' •

J4731-1A,,. . '.
,.... :;

SPECIAL 'SERVICE TOOLS,

J4732-1A

T~ol Num~r .

" ROTUNDA TOOLS

Description

. Belt Tension'Gauge

CJ4733·1A

~... . - ,. . .

.... ~ .~'

• . ~ 't.' f ~ , "

.~ , , ; , .,

'. "

,Tool' Number '. Descr~ptlon

021-00019 Belt.Tension Gauge
014-00407 Digital· Vo.lt-Ohmmeter

..
CJ4734.1A ,

-.......

'.- ' ...i. .....
, -~..\ . "

,.' '''t

, '1.1.
, j

.. '
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LIGHTING
..SYSTEM.

32~01-1

GROUP ..

(13000) ~

. '(

HEADLAMP SYSTEM ~. ~" .•. : •.• ~<. ' ' 32-03-1 '
LAMPS-INTERIOR .•...... :.;, ...•'.~' .•...•.. ' 32-61-1
LAMPS-PARKING, ,REAR' AND MARKER ... '.. 32-21-1

. . ',' " .. .'. ",

S,ECTION· tIT'~E
,,'

. PAGE SECTION TITLE PAGE

LIGHTING SYSTEM GENEAAL SERVIC,E' ' "32-01-1
TURN SIGNAL, AND HAZARD '

WARNING FLASH'ERS 32-41-1
~ ~~. ..

SECTION 32·01· ···lighting Syst~m General Service

SUBJECT, PAGE SUBJECT PAGE

, DESCRIPTION AND 'OPERATION .... : ..•..... 32-01-1
DIAGNOSIS AND TESTING

Daytime Running Light'(DRL) System ~ ,.. 32-01-8
Daytime Running Light'System .. ,~' '32-01-~

VEHICLE APPLICA,TION'-:
E-150~E-350, F-150-F-350 arid' F-Super Duty
Vehicles. ":. . . .

,DESCRIPTION AND OPERATION
"

The lighting system includes' Jhe front headlamps .
(Section 32-03); the parking, rear, license, and marker
lamps (S~ction 32-21 );the "turrsignal and hazard
flasher (Section 32-41); and 'the :interior lamps (Section
32-61 ).

, ·DIAGNOSIS· AND 'TESTING
Before perfqrmi'tig any.' lighting system tests, ensure

the battery is in a fully charged .condition and all battery
cable connections, are, <?'ean' and tight. .... .

A visualinspec~io'n' is an i~portant part· of the Ughti~g' '
.system test. Check for wires with frayed or damaged
.insulation, ;,Ioose connections 'and, proper harness
routing. Refer to the Truck Wiring Diagrams Manual.

Any problems found 'by the visual in~pection' should'
be corrected before performing further tests of the'
li9.hti~g system.

DIAGNOSIS AND TESTING (Cont'd)
'; Diagnosis ,Guides, .- 32-0'1-1

, Testing Guide '......•......... 32-0·1-5
VEHICLE APPLICATION ;, 32-01-1

.. For example, a loose ground strap between the'
.engine and body dash panel may cause ~n intermittent
operation of the lamps and g,auges~Jnspect ~nd tighten,'
if necessary, th(3 ground strap~ttaching ~crews. at, the
bac~ of the engine and the body ctash,.paneLJf s' NO.. 10
screw is required, use Part No. 42367-$36' hex washer
head tapping screw.

NOTE: Any sctews or bolts used for attaching 'the'
engine-to-body ground strap must have an "836' '. finish
(zi~c' plate plus dichromate dip). .

.PiagnO$i~., .Guides ' . ~

The foJIOwing Diagnosis Guides proyide step$ to take
when trying to isolate lighting system problems.

Check for· burned out bulbs or fuses before'
proceeding' and replace as ne~essary .

NOTE: All Models use headlamp switch witt1 ,circuit
breaker for headlamps only. All other lam.ps ar~ on a
fuse. ..'

'"Refer to Testihg Guide to' v~rify.. he~dlamp switch
'continuity and condition.
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CONDITION

HEADLAMPS
All exterior ,lamps do not light.

,l.".-

One"headlamp does not work.

All headlamps out -' park .and
taillamps OK.-' '

Both low beam or both high beam
'headlamps do not work.

TAILLAMPS
One t~illamp out.

Lighting System General S'ervice

POSSIBLE CAUSE'

1. Loose wiring connections.

2. Open circuit :in wiring.

3.~ Bad. 'ground. ~ .~.

-4.; Worn or .Qamaged headlamp
switch:'" . . " , " ,y'

2,.. Sealed beam' .bulb burned .qut. .. ,~..

3, Corroded socket.

1. ~oose wiring con~ect,ions..

2. Worn or damaged dimmer switch.

3. Worn or dart:laged headlamp '"
switch.' ., '

"!lj

4. Open circuit in wiring or 'poor
ground..~. '

1. Loose ~i~in~ connectiCl.~s.

. ,

·2~ Worn o.r.damaged dimmer switch.

3. Open. circuit in wiring.

1. Bulb burned out.

"'2; Open Wiring or poor ground.

~. Corrodea bulb socket.

32-01-2

RESOLUTION

1. Check and ~ecureconnections at
head,lamp switch 'and dash pan'el
connector.

2. Check po'wer to and from
headlamp switch. Repair as
necessary. '.

3. Check grounq circu~t 'from bulbs',

4. Verify condition. Replace
headlamp 'switch if necessary.

1. Secure connections to headlamp
and ground. ' ,

, ~~~Repl?,ce.;~eal.~d. be?m~, :', ;. ~ ~

3.: Repair or replace/as required, _,

1'. Check 'and secure connections at
dimmer switch and hea'dlamp' .' '}
switch. '.',' '.~ ...

2: ~'Check dim'~er ~witch::~pe~ation,/
. . Inspect for corroded connector...
'.:, Replace"as tequlr~d...... :" ,'. " "

3. ,Verify condition. Replace ," .
:'headlarrip .sV~itch if ne'cessary. -,

4. ' Repair as req~i~ed. '. .

1. Check and secure connection at
dimmer switch and headlamp'
switch .. : '.' 04 / ••

2. Check dimm'er s~itch:,ope~ation'.~·.,
.,. Inspe,ct. for corroded· cpn,nector..

,ReplaG~ as·,r~quire,d.. " ~

3. Repair as required.

1'. Aepiace .bulb.
2. Repair' as.necessary. '., .

3. Repair ,or replace' socket:

All taillamps and marker lamps out
- headiamps ·OK. .'

'1. Loo~e wiring ,connections..

~f Blown f~se.
. .

4. Dani~ged headlamp switch.

1. Secure wiring connections where'
acces~jble. ~

- . ... ~ -
2. Ct)eck operation. of front pprk 'and

mat,ke'r lamps. Repair as ' ~'. ' ,
,. ., ~ecessarY· I.',' (

3. Replac~ if blown...

4. Verify condition. Replace .
headla~p s~itc~,. if nece~s~ry.

.·STOPLAMPS.
Stoplamps do not work~

:1. .fuse or circuit breaker (C.B.)
burned out.
I ' '.

2. Worn or damaged.turn signal .
.". 'circuit. .. , .' ' I,,' \

'.
3. Loose wiring connections...··

4. Worn or damaged ,stop~a~p sWi~ch.

·5.· Open Circuit in wiring. '. '.

1. Replace fuse or C.B. -If fuse or
. C.B. blows·again~.check 'fo:r snort
circuit. .($eei Section 34-31.Y·

2. Check t'u~n' sign'al op~ration. .
Repair as ·necess'ary.:' ,\'

~, . l ,.~. . f). " ., ~ ~ .,

3.: Secure,connec~ionat.,stoplamp .,'
~~itch': ; ," .

4. Repla~e stopla~p sw~tch.,. '

5. Repair as required. ; . '"

CK3898-2H
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32-01-3.

CONDmON

Lighting System, General Ser~ice

POSSIBLE CAUSE RESOLUTION

32-01~3

STOPLAMPS (Confd.)
Stoplamps ~y.~. COt:ltinu~sly".,

PARKING LAMPs
,One pa~l1g lamp ~l.!t. ,
~ ".. .' .~ '. . ,

All parking lamPs out.

SIDE OR ROOF MARKER' LAMPS:
Side or'roof marker lamp'dOes ..
not light. ~

TURN SIGNAL LAMPS'" ,~.

All tum sign:al lamps do not light.

1. Damaged stoplamp s~~h.

2. In~emal short circuit ir:-- winng. -

1. Bulb burned out.

2.' Open wiring or poor ground. '

3~ Corroded bulb socket.

1. Loose Wiring con':lectio~s.·,
. ,

2. Open wiring or poor ground.
. ....;.

3. Bulbs bumed out. ':

1. Bulb burned out..

2. Open circuit or poor ground.

1. Fuse ·orC.B. ~um~ QU't.

,. 2. Worn or damaged turn·· signal
flasher.

3.' L9Qse wiring connections.

4. Open Circuit in wiring or poOr .
ground. ',. 'r

5. Damaged tum signal switch..,

.,' : 1. Di$CO"nect wiring.~nnectorfro~ .
switch. If lamp goes ,Qut, replace
switch.

I 2: If lamp stays on, check for internal "
short circuit. Repair as. n~ssary.

1. Replace bulb.

2. Repair as necessary.

3~ Re~~ir or repla~ ~~~.

1. ~~ure ~i~ng conneCtions..

2. Repair a~ necessary.'

3. Repl~~ bulbs~

1: Replace bulb.' ' ,

2. Check socket for corrosion and
good ground. Repair as required. ..

1. Replace fuse orC.B. If:fuse or
C.B. blows.again, ch~k for short
circuit. (see S~ion,,34-31.) .

2. Substitute· ~ known gOod flasher.~;.
Replace if required. ,~ , "

. ,.... ~ , .

3. Secure connections Where
accessibie.

'4. ,Repair··.as required.

5. Check 'GOntinuity of SWitch ; ':.'
assembly. Replace tum ',signaV> .
switch and wiring assembly if
necessary. .

Tum signal lamps 1i9l:lt ~ut 'do not
flash.- " '

_.'Front tum signal l8mpsdO 'not'light."

1. Wom or damaged·tum-signal
'flashe~.· . ~~

<t,

'2. Poor ground.

1. Loose wirinQ conneCtor .or oPen :
circuit.

1. Substitute a known good 'flas,her.
Replace if required.

2.. R~pair ground.

Rear'tum $ignallamps do notlight.., 1. Loose wiring connector or open, ..
circuit.

1. Repair wiring as req(J.ir9d~

OnEi tum signal ,lamp does not light.

UCENSE LAMPS \ ',' "
.one license lamp does not light.. ,

• .. f '.'~ •. '...,. tI(

All license lamps do not ,Iigtlt.

'1. Bulb bumed out.

2. Open ,circuit in wirinQ or poor
ground...

1.. Bulb bumed out.
... "

2. Open circuit in wiring..

1. Bulbs bumed out.

2. Open circuit in wiring or poor
ground. '.

3.. I?amaged he~dlamp switch.• ' .

1. Replace bulb.

2. ~epair as required.,

1. Replace bulb.-

2., 'Repair as requ'ired.

1. Replace bulbs. ' ,

2. Repair Wiring as required.

3. 'Replace switch.'

CK6729-2D
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32·01·4

coNDITION
HAZARD FLASHER LAMPS
~azard ft. ~pS,~ do nOt 'flasti. ,~~

BACKUP LAMPs
. .... ~

~ckup lamps - one lamp does not function..

... ~. ~'

INSTRUM~NT'PANEL LAMP(S)'
Instrument Panel lamp <IDes not light.

DoME LAMP
Dome lamp does not come on ~when' '.dOor is openEKt: ,.. , ..':.
~ ~ ~~ ,.:,'

... -', .~. ",~ ;~

Lig~ting System General ..Service

. POSSIBLE CAUSE

1.' Fuse or C.e:'burned"out. t

2. Worn or darnag~ .~~rd ff.asher. _;

3. Worn or damaged tum signal·oper~tion.·~.

·4. Open circu~ in wiring.' ' . . .

5.· Wom o~ damaged h~ard flas~r sWitch,~:'

' .
1. Bulb burned out.
2. Loose wiring connect.ions. .
3. Open circuit in wiring. '

1. Fuse or C.B. burned out..

2. Backup lamp'switch out of adjustment.
~.. Worn or damaged, 9ackup la~~ switch..
4. Loose wiring Connection's. '
5. Open wiring or poor ground.
6. Bulbs bur'1ed out.' .

1. ·Bulb burned out.
2. Fuse burned out.

3. Open circuit in wiri~g,. rheostat 9r printed
circuit board. r •• . . ~

1. Connector' loose. ;.
2. 810wn fuse.

.. 3..Bul~ burned'out.
4. Open 'circuit 'in :wiring.. ~ , .
5. Worn or damaged door jamb switch: ' :

.32·01·4

RESPLUTION

'1. Replace fuse o·r·'C.B"'lf~se.-.~r C.B. b~WS-'
. again, -check for short circuit. (See SectiOn
'34-31.) .

2. Substitute a known good flasher. Replace
flasher if damaged.

. 3; .Repair turn signal" system.
4. Repair as requir~. .. ...., .... .' ~"

5. RePair or replaCe~ the turn 'signal switch arid
. wiring assembly which includes ~he hazard

flasher switch. .

1. Repla~ bulb. .
2. Secure connections where accessible.
3. Repair as required.

.1: Replaqe ~se or C.B: If;fuse pr C.B..•blows
. again".check.f~r short ci~cuit. (See Secti0r:'.

34-31.) .. ~ .'.. . . ...,:\ .' .l.·

2. Adjust switch.
·'3.:4 Replace switch.- .... ..' ""'.

4. -Secure Connectio~~·;where'~~cessible. ,.
" "' ! .: .... • • . ~ '. '~ ~ •

'5. Repair as ~equired.

? Replace bulb.

1. Replace bulb.
.2. Replace fuse. If fuse blows again, (See

..Section 34~31). . .

3. Check for a short circuit. Repair as required.

1. _Secure and/or· replace. r

2. Replace fuse. If fuse blows again, check for
short circuit. (See Section 34-31.)'

3. ReplaCe' bulb., ,
'4. Repair as 'reQuired.
5. Replace door jamb. switch.

1..Worn ~r- damaged door jamb switc~. .' ~

2. ~Wo~~' or d~mage9. main lignting sw,t9h:
Dome lamp stays on.

PRND21 LIGHTIN~

, Poor PRND21Iig~ting ..

~- -. ..

~.1. ~Burned out bulb." .
2. Weak bulb.
.3. Wiring..

4. Worn .or dam~ged qial.

5. '!Jorn or damaged pointer.

6. Paint .overspray..

...".-.,.. .

f •• 0'

1. Replace switCh.
'2:( Replace ~~in lighting. sWitc~.

1~ .R~place, bulb." ~

2. Replace bulb. .-.

3. Check wiring for high resistance~ If resistance
,is high, ,repair or replace as r~quired. ~~ ,

4. Check for total lens illumination. Replace dial
if nece$sary. .

5..Check for pointer illumination. at all dial
positions. ,R,eplace pointer if~necessary .. '

6. Replace dial. .

;. ..
MAPIDOME ~M~ (RPO)

Map lamp does not come on when
switch is actu~~ed.

Map I~~p ~tays on:

1. Bulb burned out.
2. Blown fuse.
3. Open circuit in wiring. . .
4. Worn or damaged switch in lamp assem~ly .

.. 1. Worn or damaged switch in lamp assembly.

1. Replace~bulb.:··

2. Replace fuse.
3. Repair as required.

,4: Replace lamp assemhly.

.1. Replace,Jamp.assembly.

CK3899-2F
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32·01·'5 Lighting .System General Service

\ .........Testing Guide

Headlamp Switch
The fo'liowing test provides a continuity check 'for the

t)eadlamp s~itch. to verifY ~witch' condition'.; ,If the switch ," '
fails to show, conti'nuity a's ihdicatedin the test, replace ,:
switch.

'_ • - • • ~ , ... t

HEADLAMP SWITCH ..::- BENCH CHECK CONTINUITY

CONNECTOR"11 A646 :

~ ,

.,..... ~ "

ON 01
c::::J

c::::J t-
IGN R

H «c=J I-
c=J ~ CJ)

0. 81 82 w
c:::J c=J I J:

c::=:J a:

:•• ~.., • l' • ',,:.

SWITCH POSITION

• Terminal ON - Daytime IIlumin~tion

.• Terminal IGN - ON Feed

• Te'rmin~1 81 - Headlamp Feed'
. . .. ~ .

• Terminal 82 - Park/Rear/Instrument Panel
Lights Fe~d

• Terminal 0'1 - Dome Lamp ~eed

~. Te.rmin~I.D2 - TO.'.Dome Lamp ,',
· .'

• Termfnal H - To Headlamps'

• Ta'rminal R"~ To Parking/Rear Lamps. '.' . . .~

• Terminal I - TO,lnstrument Pan'al.Lamps
. ..

• RDeostat - Provipes vari~ble resistanc~

between Terminal~ R ·and I

.CIRCUIT CONTINUITY

Dayti.~e lIIuminati~~

• Ignition. Switch ON

• Headlamp.S~itch OFF

Parking/Rear Lamps

• Headlamp Switch ON - first stop .positio~

Closed Circuit -IGN,Terminal'to ON Terminal,

Closed Circuit ~-DN Terminal~t~ rTe'rmin'al
, B2 T.erminal to R Terminal

Headlamps

• Headlamp Switch ON - second stop, position Closed Circuit - 'ON Terminal to I Terminal
B2 Terminal to R Terminal·
B1 Terminal to H Terminal

Instrument. Panel. Illumination ,,' ':~. '

.0 ROTATE Headlamp Switch Knob .
-~ . c ~ f •. ,

Variable Resistance - Between Terminal A and Terminal I

CK10144-2B
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32-01-6 LighlingSystem General- Service

HEADLAMP SWITCH CONNECTOR CHECKOUT

'.32~01-6

'. 1. Replace burned out bulbs and fuses' before,pro.ceeding.
2. A 12-volt test lamp and jumper wire' will be required. -·~~.,~'.1 . '."

3. 'When necessary to trace and/or service the various circuits, refer to ·the resp~cti'{'e veh~cl~ ~iri~g diagrams~
,4:: Terminal identification used on connector checkout procedure corresponds with .~ctual,idef1tification or:lheadlamp
switch.·"'·,,·

5. Perform checks in sequence as ~hown.

OPERATION

:1 Connect'a 12~volt test lamp between Terminal 81 and
a good ground. '.

~. RES~LT

Test lamp should,light. If not, trace circuit back to fuse
link a~d s~rvice as necessary.

0"
,_.F?

':" 82
c:=::::J

'ON
~::::::j'

"'.

J •

2 ,Connect~'a'1-2-Volt test 'lamp' between Terminal 82 and
~~ gC>,od g~ound. :. .

02 . 01
c:::::=J ~

. 'H:--' , ....
c:::::J . R

" c::=:::J

8~

". " .....

~ :. ~ . ..... . '"

, . ~ . '\ '" .

3 Connect a jumper wire between Terminais 81:"and-·H.

R
c:=:::J

82 .
c:=::::J

Test lamp ·sho.ulq light. If not, trace circuit back to fuse'
p~nel ~.~d. s~.~i~e,~s n~c~_~~~ry.

.. . ~. . -:.~ \. , .

~"I

':of t_.·

Headla~mps should light. If· not, trace Circuit H .back·' to I,'

headlamps and service. If ,circuit is' OK:'ch'eck'gro:und '
,circuit.from headlamps, to Qrounq. ~. . ~ .....

,"~ '. ~ '. ...;

CK10441·2A
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32·01·7 Lighting System General Service " ; ,3,2·01·7

HEADLAMP SWITCH CONNECTOR CHECKOUT - .~~~lnUed , .... .-"

'.OPERAnON' . ,RESULT

4 Connect a jumper Wire between Terminals 82 and R.

DN
c:::::::::»

Parking lamps, rear lamps, and mar:ker~lamps should
light. If not, trace Circuit ~ and service as nece~ry.

If Cirpuit R is OK, check'ground circuit from lamps to
grou~. .

,:\ .

,j'

, '1. ~ . t .i,:

Liquid crystal display lamps only, 'should come on, full '
brig~t. itlamps do ~ot ligh~, trace Circuit ON b~ck",to.
lamps and service as necessary. If Circuit is OK,
check ground circuit from lamps to ground.

NOTE: No other instrument panel· lamps' will light
during this test.

With ignition sw~tch in the RUN position, the test lamp.,
. ~ should .light. If not, trace circuit back· to ignition swit~h'

and service as necessary.

82
c:=:::a

~ DN
H,

, c::::=:J

. t

Connect a jumper wire betw~n Terminals 82 and ON.

',,'

6

5 Connect a 12-volt test lamp between TerminallGN
,and' a~good ground.

Connect ajumper wire between Terminals 82 and I.

~' ..: ,~t" :~J' ..

i . : ~

,~. "

Instrum~nt panel iII~mination lamps only,'stiould'com~ :,
on', full bright. If panel lamps do not light, trace I'circuit .
back to lamps aod servic~ as ne~essary.;lf circuifis' . ,~

OK, check ground circuit f,rom lamp~. to ground. ,

NOTE: Uquid cry$tal dispiay's wiil not'light' dU-rin~"th'is ,. "
test. . ; '". .'"

:',', .

ON,
~

82.

" R
'c:;:::::::1

. D1
. c:::::::::::a:

'H
, c::::=:J

7

ir
"

f ' .. -.. '
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32-b1-8 . ~~- _ -;: ,.lighting System Gene,r!1 §~rvice

OPERATION '. - RESULT

32-01-8

8 Conf1ect a 12-'volttest lamp betVIeen Terminal 01 and
a 9<;>od ground. - . " ' , ~

H
c::::=J "R

c:::=:J

·1
c=J

9. ,·Connect ~ jumper: wire between Terminals :01 and 02.

ON
c=:::::J

R
c::=:J .

82
c=:::::J ,

Daytime 'Runriing Li,ght System

Canadian Vehicles' Only
The DRL System is designed to turn the '. Hi :b~am
'heaqlamps On" with a 'reduced I'ight o~tput, and witHout
illuminating .the high beam indicator lamp in the
instromef't panel when the following conditions are met:
•. The vehicle is running.
• The parki~g ,brake,·Js, fully released. .

• TheA headlamp,s systerh is in OFF position:: ..

'RETURN ;~O· 'It~II'TI'~L CONDIT·IONS;.

,RELEASE PARKING BRAKE
• -.~ r ~:. '. • • to' ~'I ",: . •

START THE ~oNGINE.

The high beams should be "ON" at reduced voltage.
The high beam indicator should not be "ON" .',
If-the high beam indicator is "ON'.', check to. make sure
the module was installed. I,f,~ module exists, replace. If
th~ .jumper 'plug is there., install module. '.
If the high beams are "ON'" at full intensity or not "ON"
at-all, replace module. (NOTE: A chec~ ·for full· intensity
can' be m'~de using flash-to-pass or switching to high
beams.)' . . ,

TURN ON PARK LIGHTS
i .

The .high beams should be "ON" at reduced voltage.
The high beam indicator should', not' be "ON" ~

If the high b'eam indicator 'is "ON", ctJeck for ·module. If
module eXi.sts, replace. If the plug is there, install
module.

test lamp should light. If.not, trace circuit back to fuse I

panel:~nd service a~ .ne~~ssary.. · '

.". \"':.~-

Wit~ all vehicle doors closed, dome lamp shoulddight.
If not, trace circuit 02 back to dome lamp and service
as negessary. If circuit is' bK, check.,ground circuit
from dome lamp to gr~und. . ,

.# ' ,

~ •• - 0 " ".. 0',

If the high beams are "ON~' at full intensity or not "ON"
at all, replace module'. (NOTE: A check 'for full' intensity
can be made LJsingflash-to-pass or switching to high
beams): .

TURN· ON ..HEADLAMP$ (LOW BEA~S)

The low beams should be "ON". The high beams
should be "OFF". The high beam 'iridicator should not
be "ON". ,~ . '.' ,

~·If the high .. beam indicator is~"'O~" .replace:module.
1. • ;~ I" p ~ - . p

If high beams are on 'at 'reduced intensity, replace.
module; '.'

, If high beams'ar~ on 'at 'f~1I ,intensity, .check headlamp
switch. (DRL'~module is .innocent). '

.TURN .•b~~E~DLAMPS (HIGH BEAMS)
The high beams should. b~"ON" at full intensity. The
high beam indicator shQu~d be "ON". 0-

If the, high beam Indicator lamp is' ~'ot "ON", check to
see if the DRL module or the jumper plug ,is in the
connector~

Daytime Run~ing. 0 Light (DRL) System ....~ '.".
,The 'following is the procedure .fo~ diag~osin9 the
-Daytime R,unning Light (DRL) System with minimal,"
effort. '~t·

. Before pertorming any lighting systems test, check that
the battery' is .fully charged, battery connections are
clea.n and tight, and burned out fuses and bulbs have
been replaced. The DRL system also requires the
parking brake switch ,light to function correctly too.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



32-01-9 ' . Lighting ~ystem General Servi~e \ 32-01-9

.......

INITIAL CONDIT,IONS:
, ~~

) Before DRL 'System analysis and diagnosis may begin,
turn off all ,autpmati~ lighting .systems, (ie. AUTO DIM
AUTO LA~P), turn ignition off, and· apply th~ parking
br~k~. .:, .,~ ~'. ;'.', '

TH~.' CYCLE: TURN ON PARK ~I,~~TS

Exterior ligh~s. shall light as usu,al. .HeadlaIT'P~ and/or
beam lamps stJould not be "ON" ..:.. , . '

. . . ~ ::

If high beams are on at 10 percent' int~nsity, replace
module. If the high oeam warni.ng .~dn~icato~ light is
"ON' ~ ; .r~p~ace module..' . '. "'. .

TURN. ON HEADLAMPS (LOW, B~AMS) .

H~adlamps shouid light .as usual.

If .~high beams on at .10 percent intensity, replace,
m9dule. If the high beam warning jndic~lor light is
"qN", "-replace module.· :' ,~",'" ., ".

1
,

TURN" ON HEAD~AMPS (-HIGH BEAMS)·

High beams'shou,ld com'e "ON" at full intensity.
High beam "indicator shall bel"ION'~."" ..

. ., .!

First make sur.~ the ~high beam lights ~have turned "ON'~"
if they not the' modute is not the problem. .'
If the high beam indicator'is "OFF"", ~Ch~,CK the' 'high
beam indicator lamp feed for, 12 ,'volts.:, l,fc12 volts exist,
the module is OK;" check bulb in iristrume'nt panel. If 1-2
Jolts do not exist, check to make'sure'that the DRL
moqule t)as t;>een installed ,and properly,coo~e.cted .. ·If
,the, indicator light is. still "··OFF", jumper 'pins 1 and. 8 (of
th~. DRL modul~)., If indicator:'light turns "ON".;·' replace
the' DRL modul'e;" if ·iridicator·,light~ls:sti.l1 "OFF"" module
is not damaged: ',," ,.' :.

,If high beams ar'e "ON" at 10 perce'ilt illte'nsity, "replace
module. ", r

RETURN ~O I~ITIAL CONDITIONS

RE~~ASEPA~~ ~R~K,E '.
Repeat" th~ a~ove cycle, the sam~ conditiol1s,,~p~,ly.

RETURN TO, INITIAL CONDITIONS
't

M~KE SURE· PARKING BRAKE IS APPLiED. '

START THE ENGIN~ "

. Repeat the above cycle, the sl:irne.conditions· ~pply.

} ,
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32·01~10 Lighting System General Service 32·01·10

.: 0 ,DAYTIME RUNNING LIGHT SYSTEM DIAGNOSIS ,~'.:.~: .'.-
t.. \.. ~ , .'~ t· . .. • . - • • _

NOrES: • ~eplace burned out.bulbs or f~ses befor~ proceeding.' ,,' . ". .~ . _ . ~. " ~,,"
, '-' • Check the High Beam Lights;".f the HJgh Beams are not illuminated at anY'intensIW~Go to'tJ1~ .'

_,' " . · .,' '. ", H~adlamp System Diagnosl~~, .'_ .... ' ~., :,' .... ' \." ,,' .':-

... ' C9NDInON " -,; ~OSSIBL,E ~AUSE RESOLUTION

HEADLAMPS . 1:~ The ORt module·is not installed 1. Install M"odul$. ".'
• Ignition'ON' ., 2~ Poor ~o'~ne~tioh ~at module. .,. - -,2.' Check·.and service as necess~ry.
• Parking brake fUlly: released ...
• Headlarrip switct.'l,OFF orilJ '3~' Open or s,horted wiriflg· 3.. Check' wiring toLo -Seains. '" "

the Parking Lights position <' _,~, .~,~ .' • '. . , Check for 12 Volts to pins 2.and 4 of
H' h B ON II ' " .'connector. '. ~

I,g earns are not at ~ . Check Parking Brake Switch,. the wire " , ',,'
. . to the sWitc~ should not be,'groundeq.

4. 9amaged QR~. ~~dule / ,4. R'ep.~~ce ,:M~dule·.. :: '.r

High Beam Indicator ON

High Beams are ON at FULL
Intensity .~:" .' ' "

1. Damaged DRL M~dule. 1. Repla9~ .Module.

3. Damaged DRL Modul~

• Ignition OFF ,~~,' '~'.'.' ;~: 1.. 'qam~~eq Ignit,ior:--. Switch
• Parking I.3rake FUlly

Released '. . '-2. -Shorted wiring --.': .
• Headlamp Switch OFF or in

the Parking Lights Position.
Hjgh Beams are On pt
Reduced Intensity '. '

1. Check the 'Ignition-switch·a~d·replac~ .
as necessary.

; 2~ Ch'eck pin; 2 "on ·DRL conneCtor. ,If 12,
. Volt~ exist, fi~ wiri~g.. . .

3. 'Check pin '2 on DRL ConneCtor. If 12',
volts'do not .exist: replace DRL: " .
Module.

• Ignition ON '
• Parking Brake APPLIED
• Headlamp Switch OFF or in

the Parking Lights Position.
High Beams are On at
.Reduced. Intensity

• Headlamp Switch is ON
High B~ams are ON at
Reducea Intensity .

• Headlamps in High Beam
mode

High Beams ON, but there is
not an indicator in Instrument
Panel.

1. Open Wiring or Poor Ground

2. Damaged Pa~ing Brak~ switch

3. Damaged· DRL Module

1. Damaged H~adl~mp Switch

2..Damaged PRL Module

1. Burned out Bulb

2. Open in wiring

3. Damaged DRL Module.

1. Check wiring and connections between
DRL module and Parking Brake switch
(pin 6)..' 4 ,

2. Check ~witch and replace 'as .
necess~ry.

3. Replac~ as necessary.

1. Remove module. If no Headlamps, go
to ~eaCtlamp Swit~h Diagnosis.

2. Remove Module. If Headlamps are
qN, r~place Module

,1. Check and replace as' necessary.

2. Ch~ck wiring and connections between
DRL Module and the Indicator Light. '

3. Place a jumper wire between Pins 1
and 8 in the" DRL connector. If
Inpicator turns ON, replace the DRL
~odule. . .

5
2

6 .....

7

8

WIRING HARNESS
CONNECTO~

CK15238-2A
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32-03-1 Headlamp System

SECTION 32·03 Headlamp System

REMOVAL AND IN,STALLATlON (C~n·t'd)· ,
H~adlamp Bulb-F-15O-F~350 and "

Bronco '. : ' ~ -~ .'- '32-03-3
, Headlam'p Running Light'System-

Canada " ' '32-03-4
Headlamp Switch ~ '. . . . . . 32-03-3
E-150~E-350 ' --. : ' 32-03-3 .
F-15Q-F-350 and Bronco ~" .. ' ' 32-03-3

,~~SPECIAL SERVICE TOOLS ' ~.: .. : 32-03-9
~EHICLE APP~ICATION ~...'.' 32-03-1

Daytime Runnin$J' Light ·Syste~
Canadian Vehic~es Only "
Th,e DRL System' is designed to turn the .Hr' beam
heaplamps On, with a reduc~d light ou~put, and .without
illuminating the high beam indicator' lamp:,i~ . the
instrument p~nel when the following conditions are~:met:.

'. The v~hicl.e, is runni~~., '
• The parki.ng, brak~ ,is '. fully ~ele.as~d.

• The headlamps system is in- OFF position.

FIG. 1 Typical Headlamp Switch

(circuit No. 14); otherwise the circuits are identical. As in
Key.Y\'arning, when the door is op~ned, circuit No. 159
is energized and if the heac;Jlamp.sw,itch, is operateq, a
transistor is turned on to allow completion of the buzzer
ground path (circuit No. 57)~ The buzzer will continue to
operate until either the headlamp switch is turned offor
the driver's door is closed' (Fig~,,2).The buzzer is located
on the RH sid~ of the instrument p,anel above.the glove
compartment on F-150-F-350 and to the 'LH side ,of '
the.steering column on Econoline. ,Bror:lco employs ·the .
use of chimes. .

SUBJECT PAGE

ADJUSTMENTS
Headlamp Aim '-.' D ••••••••••• ~ 32-03-2

DESCRIPTION AND! OPERATI'ON'
Daytime Running Light System ' 32-03-1 I

Headlamp SWitch .. ~ ... Ii •••• ~ •• ' •••••••••• 32-03-1
Hea~lamps E-15O-E-350 ' ~ 32-03-1
Headlamps ·On Warning Buzzer 32-03-1

REMOVAL AND .INSTALLATION
Daytime Runnjng' Light Control

Assembly ~ '.:: - '. . . . . . . 32-03-4'
Dimmer, Switch '. ~'. 32-03-4
Headlamp ,Bulb E-150~E-350 ' 32-03-3

VEHICLEApPLICATION .
I . ' ,', •

E-150-E-350, F-150-F-350, F-?uper Duty and 8ronGo· ....
Vehicles.

DESCRI~110N AND OPERATION

Headlamps E"150~~-350

Two type 28 rectangular'headlamps are used. The
lamps have two, filaments each, one for low beam and
one for high beam. The filaments are identified by the
numeral' 2 or 28 molded. into the glass.. I~ns. Headlamps

, are controlled by the headlamp switch'on the instrument
panel and the foot-operated dimmer switch on the floor;
to the left,' of th~ clutch/brake pedal.

Headlamp~-F-150-F;'350 and Bronco .

Two aerodynamically" styled headlamps ~are used~
Each lamp uses'a halogen bulb. A burned out bulb may
b~ . replaceQ~ witho~ut removing' .the headlamp~
Headlamps are controlled by the headlamp ~witch on
the instrumelJt panel, and the foot-operat~d,dimmer
switch on the'floor to the left of the clutch/brake pedal.

Headlamp Switch ~ ,
. The headlamp switch (Fig.:1) is'a combination, three
position 'switch that controls the circuits 'tq' the
headlamps, :'exterior lamps (except stoplamps and turn
signal/hazan:t ·warning lamps), instrument ,panel lamps'
andoth~r.·J~terior lamps., A typical headlampswitch is
shown in Fig. 1.,Circuit~ eire connecte9 to the switch by
a molded multiconnector., ,. . " ,". " .

The interior lamp circuit i~ r.outed th,rough'a rheostat
, on the,switc~, which' is contrplled by rotating ,the, switc.h
control knob. This c.ircuit.is 'protected by a f~se in the
fuse panel. ' , ,'r ~.., ' , , J, • , . •

NOTE: Refer to Section 32-01, Lighting System General
Service, for diagnosis and tes.ting of h~adla,I1lP s~itch.

Headlamps On Warning' Buzzer:
"With optional Headlamps On" .Warning, . a seven-.

terminal buzzer replaces the six-terminal ,buzzer use,d
with Key Warning. This bu'z'zer allows dual function of
the Key Warning and Headlamps On Warning buzzers.
The seventh terminal is connected to the, taill-amp circuit

SUBJECT

RHEOSTAT

PAGE

K1451-1F
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32·03·2 Headlamp" System 32·03·2

\/ '

.,. . . . ."" "~

'"
.J.) .'

. '~' ". "

.. ..~. ...

@ @

, ,8+1· ,,".-
::: : ' ". 'HEAOLAMP' '4~ ; ','

" . SWITCH

CD : " (ALL SWITCHES',
SHOWN IN

. NORMAlPOSjTION) ,

DRIVERS'
DOOR .,-

SWITCH

@@ ..

I'
~ I

'. SEAT
. . BELT 0

IGNITION tWARNING .
SWITCH ,- LAMP,

.' ;B+ --=- 1KEY ~ARNING
SWITCH

."" f'~'
~ \ ~ . .. ' ..

. #.- .. of"

.-. - .. ,.,

K~..2C'

FIG. 2 Lamps-On Wa.rnin~ ,Buzzer and Wiring Diagram

NOTE: Refer to Section 3?-01', Lighting System General
Service, for diagnosi~ and. testing of DRL' system.

ADJUSTMENTS
-,

Headlamp Aim '. , '
Before making any headlamp' adjustments,' pejiorm;

the following preparatory steps: '. ' '

1. Remove ice or mud from under fenders.

2. Verify tnat ,all tires are i~tl~ted, to recomrner:'lded
pressures. . '

"
"

TIGHTEN SCREW TO '
SWING B~AM RIGHT.,'

LOOSEN seR EW
TO SWING LEFT,

" '. K3836-1A

FIG~ 3 Headlamp' Adjustme'nt 'Shown "Without ..,....,
Headlamp Door or Trim Ring E-15O-E-350

! "J' .:

. ;i'

3.: . Check .sprir:;g·s~·f()r'sag ·or. broken ieaves.

4.~· fak~' -into.:con~ider~tion·· faulty wheel a~ig~me'~t or
, : ·improper.trac~.in·g o'f th~_Jrear·.axle.' - .,'-; '.'!"'~'.":

,5'.'· V~~lfy·("~here .. is ,no,loa.d 'ilJ~ ~h~,.ven(qle, ..oiher than th~
fuel' tank one~ha'f ~ull. ',!. . . ,., .-

6. Clean·' .Ien~es,~ and,. ~,i-~,i~g pads. , .... "..
,7:. ,Che~k- for bulb burn~out and proper .beam

• r~~, switching.'.: ,,~ " " _' "

a.~.' V e~ify' that.·larTip·'outPut'i~ well towardn6rn1al n~\'V
.'.' ~Iamp value.';", ' " " '~

9. ~.' Bbunce' .the'·v+ehicle "and'~lIo~".to ~ettle.. , ..',:
• • • '. • #, ... ' '.", • • " . .., '. .-. , •• j

Perform 'headlamp aim adjustments with Rotunda
Headlamp Aiming Kit 107-00001, or' equivalent.: t b airh
the '.~erodYnar.nicaIJY ~styled :',h~aolamps, the adjustable'
aimer .ad~pters. p~ovideo: ,.in, ·,.the " kit m~~t.be. 'used.
Adjustrnel'1~ a.im~~aqapt~r. positions ~r~ moulded· into

,the, bottom ,eqge ..of;.the ~~adlamp ·I~n.s. ;..' . ,

. '. Set: an'd' ~ rb'ckthe ;adjustable adapters, 'attach··ecich
adapter to its mechanical' aim~r, and 'aim .headlamps per·
latest instructions in the kit.,,' ".:- '. ' ,

'~i' ,The eqiJipm.ent~~n· ~ot~nda ,Headlarnp Ainif6g Kit '107- .
00001 or equiva.lent can be: calibrated to'accommodate
a slight slope ih: thefloor;'m'aking'it usable almost'any
place in the garage. However, area must be reasonably
flat ' ~ ..~, :. ... .,' I •

-Each 'he~a~l~ulip is adjusted by means 'of two screws
located under the.headJamp door or~ tr.ilTl ring as shown
in Fig. 3.,·· . ' .: .

NOTE:' Acce'ss doqrs' "~~e ~ provided ,to allow b'eacUalTlP .
aQjustrrie~t 'witliouf 4 ~~mo.v.ing theheadlamp, door~' ' ,
~,,; • ••• ..' • .,.." • 'If _. • • ... • • \

-'"Always. bring each·.b.eam 'into 'final· position by"tutning
the' adjusting screws .clockwise so- that the headlamp
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32·03-3 ~ Headlamp (System: 32·03-3

FIG. 4 Bulb Removal and Installation-F-150~f-350

and Bronco

will be held against ·the t~nsion ~prings when the
op~ration is completed. i J;.

REMOVAL AND INSTAL~ATIO~

Headlamp BUlb~F-150-F~350'a'1d Bronco

Removal·
WARNING-THE 'HALOGEN .HEADLAMP "'BULB

CONTAINS GAS. U.NDER PRESSURE. THE BULB,
MAY SHATTER IF THE GLASS ENVELOPE IS
SCRATCHED OR THE BULB IS DROPPED. HANDLE
BULB CAREFULLY. GRASP BULB ONLY BY 'ITS
PLASTIC BASE. AVOID TOUCHING THE GLASS
ENVELOPE. KEEP, BULB OUT OF REACH OF'
CHIL-DREN. ENERGIZE THE BULB ONLY WHEN
INSTALLED IN THE HEADLAMP.

1. Check that headlamp switch is in OFF position.

2. Lift.:. hood ·and rlocate. bulb .in·stalled .. in . rear of
, headlarnp b<;>dy', (Fi9.~4 and.. 9).. ;

.3. Remove electrical connector from· bulb by grasping
wires firmly and snapping connector ~earward.

4. . R'amove bu'lb" ~'etaining 'rin'g' by 'roiatin:g
counterclockwise' (when viewed ~rom, ~ear) ab9ut

, one-eighth turn ,and sliding ring off plastic· base.
Keep ring as it 'may ,be useq ag~in to retain ~ew

bulb (Fig. 4). . . . . ,'.

5. Carefully rertrove neadlamp :bulb·~'from socket, in
reflector by'gently pulling straight backward out of

,,_ socket. Do, not rotate, bulb during removal.

Installation c.
)- .. ."}'

1. With flat side' of plastic base of bulb fiiGing upward,
insert glass envelope o"f bulb into socket Turn
base slightly. to left or right, if 'necessary, to alig'n
grooves in forward part. of plastic. base. with

: corresponding locating tabs inside socket When
"grocives are aligned; pU,sh bulb ;firmly into' socket
until mounting flange 'ori',·base contacts rear face of
socket .

2. Slip' bulb retaining ring ove( rear. of plastic' base
. against ~ourti.ng· fl~nge. Lock. ringi,~to, sqcket by
rotating ring clockwise. A stop will be felt when
ret~ining ring is fully engaged. . " ,

R.EFLECTOR . ".
PLASTic.
:BASE: .

LOCKING
RETAINING

FLAT SIDE OF. RING
PLASTIC. BASE'

ELECTRICAL
- CONNECTOR

;K11948-1A

,'.' 3.' Push electrical connector -into rear. of plastic base.
until it snaps and locks into po~ition.

4. Turn headlampson and ch'eck, for proper
operation. "

t 'NOTE: A properly aimed headlamp normally need
not be reaimed after installation of this bulb. A
burned out bulb should not be removed from the

, '\ 'headlamp reflector until just before a replacement
bulb is to be installed. Removal of a bulb for an
extended period qf .lime may allow -contaminants
(dl)st, moisture;" smoke) to enter the headlarnp
bo'dy and aff~ct the performance of the headlamp.
When servicing t.he. headlamp bulb, energize the
bulb only while it .is contained 'within tne headlamp.
Q.odX·, . ,... . '. .. .

~ea.dlamp ,Bulb E~150-E-350 ":

Re~''-ovaIJ .' ,.~
·1. Remove the headlamp retaining r.ing screws

(Fig. 6), and' remove the retaining nng. Do not
.dis~urb 'the adjusting screw settings. .

2. ' Pull the headlamp bulb forward and disconnect the.
wiring assembly plug from the bulb. .

Installation' . t

1. Connect the wiring assembly ~plug to the new bulb.
Place the bulb in position, making sure that the
Iqcating tabs of the bulb are fitfedin the positioning
slots. '

. :,2. Install the hea91amp retaining ring (Fig:' 6).
3. Adjust the' headlamp , aim using the' Rotunda

He~dlamp. Aiming Kit 107-00001 or .eq~ivalent, if.
.required. ' ~, .

Headlamp Switch

F-150-F.-350 and Bronco .

Removal
i . Dis'connect the battery.. ground .c·able.
2. Remove the wiper-washer -and headlamp': switch

, knobs. Use a hook tool to release each knob lock
tab~ .

3. Remove the fog lamp switch knob, if so~· equipped.
4. Remove the finish panel assembly (Fig.' 7).
5. 'Unscrew the 'fTlo'unting nut. Rem'ove -the switch

from· instrument panel, then' remove the wiring
Qonnector .from the switch (fig. 8). . .. .

Inst~lI~tion

1. ,. To' inst'all· th'e ,SWitch,'. connect .the W.iring connector
to. t!le. headlarnp sV\(itGh, position. th~ switch in the'
it:1strurnent panel anq ~ns~all mouJ:1tiD9' ,f1U,t..

2. Install the trim .finish panel assembly.
3. Install the he'adlamp s'witch knob. "If so equipped,'

install the fOg 'lamp switch. .
4: Install· the wiper:-washer control knobs.. Conn;ect

.the,..battery .G~ble, an9 qheck the operatioD of the
'headlamp switch." .... '

E-150---:,E-350
:/:.. "

Removal .
1. Dis20nnect the' 'batt~ry grou~'d' ~~able.
2. Remove tt~e headlamp control ,knob and shaf\( by

'pressing the knob 'release button on. the switGh .
.housing ·(Figs. 1, ~nd 9), with the knob in the fuN ON
position. Pull the knob' and shaft. assem'bly out of . .

, the.switch~Unscrew the mounting nut or bE?zel nut. .
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NUT
N62190S-S54

(4 REO'D)
TIGHTEN TO

.6.8 N'm
(5 FT-LB)

,Headlamp' System, .

RETAINER
ijC011

. ~ ...

LH'HEADLAMp:SHOWN' "
RH ASSEMBLY SYMMETRICALLY

OPPOSITE' "

;'32-03~,4

FRONT
FENDER

i· '..... ~,
:. "., ~ " ,~ . :., . .-.'

.'" '. WIRING
'. : ',' . - 'ASSEMBLY

14290

..~~ :'.l

",

K10134:-2D

FI(3. 5 Headlam~F-150-F-35Q' and Bronc~f. '. :
• .. "l " • ~ , " .

. ~ I

, . r

Remove the" sWitch,·' then' :remove the' '.'wiring ..
connector from the ,switch (Fig. 9).

Installation f' ...' , , ..

t. ..To install the switch, connect the wiring.connector
to the headlamp.switc~, position ~he, swit~h in the
instrument pan~l, and ,install the bezel and
mounting ,nut. ' ., " .-

2. Install the knob' and shaft assembly by inserting it
all the, way into"the' 'switch until a distin'c.t click is
heard. In some instances'it may be necessary to
rotate ·the shaft slightly until it "engages 'the switch-
contact carrier. '

3·: " Connect the< battery ground .cable.'
4. Test lamps for proper, operati9n'.
H~adl~mp Running. Lig~t System-Canada
Refer to 'Section 33-51, Instrument 'Cluster and Printed
Circuit. . . . "s'

Di'mmer. Switch,

Removal and Installation-F-150-F-350 and
Bronco Shown.....:..E-150-E-350· Similar'

'f ' • pulL the '~floor mat/carpet~ back 'in 'the, 'area, of the
·s.w~tch, arid remove' the mqunting' screw~,. (Fig. 10).
Disconnect the wire termin'al block from the switch.

". ~ - .!,I

, ..

Install'. the' ,switch to ",the ·floor,- and.' connect the
terminal' block to the" switch., Replace ,the flOor mat.
Check dimmer switch operation. . -'. . :' .' '

.. A!, ,. • ' ..' -'.. •• ':4·' '" ~

' ....... '

"Dayti'm~ Running' "Light Gontrol Assembly.
" . ..~

F~159~f-350. and .~ronco .;.

Removai and Instaliation ' :,i

1, ... ,Re~ov~ 'two retaining screws t.hat skcure.control
,J . "ass~mbly to, Lti radiator support. :'. " .". t' :~:.

2. Dis~~nnect,·. ele~trical .connect'o~ . and':':re~ove
cont~ol ' assemQly. ' '

3. To :install, .reverse Steps, 1 and~ 2. ":
0·' ~~. . t • ~.~" .~"~ •• - '... •

, E.150~E-35'O,'··" " ,
.~. . ,,"..

Re~9v~l. and Insta"ati~n ,.. ....-
....... ~ '. '

·1;, ,'Remove'· r~taining ;·screw . t,hat .:secures", ,control.. "
"J,assembly to, LH. radiator.. sUPP9rt. " "

2. Disconnect electrical connector and' remove
'. 'control assembly.,:' , . .-:~

3. '7'To'I'instali, reve'rse Steps 1'tarid' 2.',
•. ":,.... ~ ~ , ~. ~ .. . ~ :'. 'J " :. ':' ,.; '~ • t ...
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RADIATOR
SUPPORT

WIRING
ASSEMBLY

14401

'BEARING
13B160 - \

(3 P~R SIDE)

-;

I ~ .....

J'leadlamp System

SPRING
13031

·RADIATOR__----~
GRILLE ASSEMBLY

HEADLAMP
ADJUSTiNG

RING-13037 OR
.::: 13047

,32..03·5
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390723-S
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'32-03·6

INSTRUMENT
,PANEL

ASSEMBLY
04304

He~dlamp System'"

INSTRUMENT PANEL . '
ASSEMBLY ,

04304,

RH'SIDE FINISH
PANEL ASSEMBLY .'

, 046B54

. SCREW
(1 'REO'D)

TIGHTEN TO 2.0-2.4 N'm
(18-21 'N-LB)

INSTRUMENT PANEL
CLUSTER OPENING .
PANEL 'ASSEMBLY
044070

. TAPPING ~~R~W
N803876 '"

~------='-=''::.==~=~6 REO"D)"
'2.0;2.4 N'm"~ . ,: i' '" ",
"(18-21 IN-L~)'

LH StDE FINISH PANEL
ASSEMBlY-046'B55

~1Q500-2C

FIG. 7' Instrument Cluster-F-1So-F-3S0 and Bronco
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Headlamp System

INTERVAL
WINDSHIELD WIPER
SWITCH-17A553

CLUSTER
, FINISH

PANEL ',_'

32;'03-7

, K10581·28

FIG.·~8 Headla":,p SWitch Installation-F-150~F-~50 and Bronco ,"

~__ FINISH

PANEL

LIGHTS· '

FIG. '9 Headlamp SWit~'h Iristallation-E-15O-E-350

1.

DIMMER SWITCH
' .. ASSEMBLY.

13A024-A

-:SCREW
. '. N800770-S8

, {2 REO/D)

FIG'.' 1.0 Headlamp Di~f!ler 'Switch

K1070-1G,
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32-03-8'

DEFLECTOR
9F721

Headlamp System

_ .......: ..."......

32-03;'8.-

;"-

.'"
'., . ;

.', ..

., .

.. :

FIG. 11 F-15O-F-350' and Bronco-Daytime Running
Light Control Assembly

o =

RADIATOR
SUPPORT

LH

WIRING
ASSEMBLY.

12A581

'" _'l","''''

, FRO~T 'OF VEHICLE
~..

.~

.,'\

WIRING:
ASSEMBLY.

12A581

VIEW SHOWING CANADIAN RUNNING LAMP
MODULE AND WIRING

VIEW A

K15231-1A

FIG. 12 E~15O-E·-35O-Daytime Running Light Control ~ssembly.
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32-03-9 Headlamp System 32-03-9

. , .

SP~CIAL SERVICE TOOLS

.ROTUNDA EQUIPMENT. .

I Model No.

..~ :.. "'

I'~
I

CK6756-1D -
I.

. l'

" ,~ -

~. ,
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..........
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Lamps-Parking, Rear, -and Marker 32';'2t~t

SECTION 32-21 Lamps-Parking,R.e~r ..a~.~ Marke~: .:.

SUBJECT PAGE

DESCRIPTION AND OPERATION ,
Stoplamp'Switch 32-21-1

E-1SQ-E-3S0,- F-1SQ-F-3S0, F-Super Duty
·and Bronco ~ .. ~ 32-21-1

REMOVAL' AND INSTALLATION '
Back'up Lamp Switch '...• 32-21-4 .
Front Side Marker Lamps ..•.. ~, ...• , 32;'21-1

E-1SQ-E-3S0 • ~ .... '...•.••.............. 32-21-1
License Plate Lamp .....•.•.. '......• ~ ..... '32-21-2

All F-1SQ-F-3S0, F-Super Duty (With '"
Rear ,Bumper) and Bronco .••.......•. 32-21-2

All F-1So-F-3S0, F~Super Duty (Without
. '. Rear B~r:nper) 32-2~-3

Bulb .•...•...•. ' 32-21-2
E-15Q-E-350 .••.........•.............. ,32-21-3
Flare Side Only 32-21-3
Lamp Assembly 32-21-2

VEHICLE" AP,PLICATION
. E-150-E3J~O, F;.150-F-350, F-Super Duty and Br9nco

Vehicles..

DESCRIPTION AND OPERATION

Stoplamp Switch

E-15Q-E-350', F:150-F-350~ F-Super Duty and
.Bronco' '

The 'mechanical stoplamp switch assembly, installed
on the pin of the brake pedal arm, straddles the master .
cylinder push -rod, but is not attached directly to the
push rod (Fig~ 1). The s~itch assembly moves with the
pedal arm,}Jvhen ,the brake pedal is depressed.

The switch actuating pin is held by spring pressure
against the rear end, of the push rod. Because of the
slight clearance between the eye of the master cyHnder
push rod and the brake pedal arm pin, the pin and the
switch move forward slightly before the push rod mov~s

when the pedal is depressed. This relative movement
between the switch and the end of the push rod moves
the actuating ',pin' rearward in the switch, closing· the
switch contacts and completing the ,circuit "to the
stoplamps. '

Wh~n the brake pedal is released, the switch,' moves
rearward in relation to the push rod. The spring .in the
switch returns the actuating pin to its normal position,
opening the' switch contacts and interrupting the circuit
to the stoplamps. -

REMOVAL AND 'INSTALLATION

Fro~t Side Marker Lamps

E-15Q-E-350

Removal and Installation'
Remove'two screws and lamp assembly. Disconnect

socket from. lamp body (Fig. 2). R~place bulb in socket,_

SUBJECT PAGE

REMOVAL AND I'NSTALLATION (Cont'd)
Parking Lamps ... ~ ~ ...•......••......... 32-21-1

E-1SQ-E-3S0 ....................•....... 32-21-1
F-15Q-F-350, F-Super Duty and '

Bronco ,•.............•••.....•.......... 32-21-1
Rear Lamps ......•................ ~ 32-21-1

F-1SQ-F-3S0 ,Flare Side Pickup 32-21-2
F-15Q-F-3S0 Style Side Pickup, Bronco

and E-15~E-3S0 ....•................ 32-21-1
Rear Marker Lamps •.......•.............. 32-21-2

E-1SQ-E-350 .....•... ,; .....•.......... 32-21-2
Roof Marker Lamps .. "......•............. 32-21..4
Stoplamp Switch 32-21-4·

E-1SQ-E-3S0, F-1SQ-F-3S0, F-Super Duty
and Bronco ... '..............•........ 32-21-4

"VEHICLE APPLiCATION ..•••.•.............. 32-21-1

if required. Install socket in lamp body and install lamp
body to vehicle. ~

Parking Lamps'

F-150~F-350, F-Super Duty and Bronco

Removal and Installation

Remove headlamp assembly attac~ing nuts and
retainers (Fig. 3). Pull assembly away from support and
disconnect socket from lamp body. Repl.ace bulb.
Reverse procedure to install. Tighten attaching nuts to
6-8 N· m (4.5-6 ft-Ib).

, E-1.50-E-350 "

Removal and Installation

. If lamp body' replacement is required, remove'
headlamp trim ring.and rim. R.emove the lamp assembly
by removing two mo~nting screws and/or nuts and
disconnecting the socket from the lamp body. Rever~e'

procedure to :·install. .

Rear Lamps '.

F-15Q-F-350 Style Side Pickup, Bronco and
E-15Q-E-350

Removal and Installation ' .

To replace a bulb in the combination taillamp,
stoplamp, reflex 'and backup. lamp, remove the screws
that retain the lamp lens' assembly to the vehicle and
pull lamp lens away from vehicle (Figs. 4 and 5). Turn
the socket with the burned out or broken bulb
counterclockwise and replace the bulb. Install by turning
clockwise into h9usin9. Install. lamp ·Iens and retaining
screws to vehicle. .

NOTE: If lamp bo'dy' or 'Iens~ is damaged, replace entire
lamp assembly. Lens and. body are not serviced
,separately (Figs. 4 .and 5).
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Lamps-Parking, Rear ,and' Marker

"

, " ' K4891-2C

FIG. 1 Stoplamp SWitch-F-150'Through F-350. F-Su~er Du~y 'and Bronco, E-15O-E-350,
: r"

Rear ~arker Lamps

E-15O-E-350,
. ". ~: :~.

Removal and' Installation

.,' Replacement of the bulb, t~e lamp assemb.ly, or the~
socket and wiring assembly"'requires removal of .. the'
lamp assembly from the side of the. vehicle as shownjn:
Fig. 2. Disengage the bulb socket from the rear of. the
lamp assembly by turning cO,unterclockwise."W~th::the
socket disengaged the lamp bulb can be repla¢~d .. lf,the~
socket and wiring assembly is to be replaced,
disconnect the wiring at the connector and grQ~n9

, screw. '

,License Plate Lamp

FIG~ 2 Front and' Rea~ Side 'M~rker Lam~~.15o
, E-350

F-15O-F-350 FI.are ~i~e Pic~up. ~'~ ~:

Removal and Installation

The bulbs in the rear lam~fbody'can be.replaced by
re'TIoving .the ~en~ retai~ing scre~s ~nd pu,lli':lg I~hs
away from vehicle., . ,:..' " .. , .
. . . ...' ,~,' . ~

T9"rE3plac~~ the ,lamp assemb,y, ttemove the..three'rlut~
from the mounting,. st~d~.. Disconnect', the ,two
connectors '(red-black stripe wire and wire 'with green
insulator) inside.,the, frame side rail (Fig. 6).. Unhook the ..
wires from the retaining clip and pun the wires out. Insert
.the studs 'of the replacement .Iamp, body. into·the :holes
of the lamp mo'unting bracket. Tighten the stud'; nuts., ,

• ....... ~t,..

. ""! ........ ';.,' ~'.., ..

....
~.~ .
'"

i," ' ...

~: < ~ ... , • .' .. I .. I, ~

.' • 1.), -::;1 '

Lamp Assembly

Removal and 'Installatio'n'

'. To remove ·the lamp assembly, push lar~,'~.assembly
o'ut, from behind or pry .out from 'outside (fig., .7-). To
install, reverse removal procedure~ . .

To replace the rear license lam'p b~fb,:rdtat~· socket
one-quarter turn from backsjde of. :,I~mp (Fig.. 7)ano
remove the bulb. To install, reverse removal procedure.

Removal· and Installation

Bulb.

AU F-15&--F-350, F~Super Duty' ·(With .Rear.;_
Bumper) and Bronco ','. ,.~.

" K4892·1B. '.....
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32-21-~' Lamps~Parking, Rear 'and Marker 32-21-3

... ~'

K101)4.2D..- ,

RETAINER
, 1~C011 '.

",

, LH HEADLAMP SHOWN '
RH ASSEMBLY SYMMETRICALLY

.~ .: ,\,"', OPPOSITE . '

;..... : .

'+-.•••:

NUT
N621905-S54

(4 REQ'D) .
TIGHTEN TO'-

,.6.8 N'm
(5FT-LB)-<,· ,

FIG. '3, Parking Lamp-F.15~F.350,F"SUperDuty and.. Bronco

RemQval, and ,: lnstallatio~

":To :'replace 'the' bulb" of' the' E~156~E-350. license'
plate lamp assembly (Fig. 8) remove the' I~mp socket
from the lamp assembly :fro,m in~ide the LH rear dopr by
twisting counterclockwise. Remove the bulb, install a
new bulb and tWist the, socket .'into th~ lam'p ass~mbly.
~' : . ~ .... ~: - . -.. ~ ~ ~ . ' ..- .,

". ~ To ,.rep'lace the" lamp assembly,.··remove the two
$crews"~retaining, each- lamp ,10 the door of the: lamp.
assembly·· 'from· the ,"door.-To install;.. reverse:' ' this, .

'procedure., . , ..

Refer to'" Fig. 6
, .. .. ~

1" Remove two screws that retain the lamp assembly...

'2. Remove lamp socket from, lamp assembly by" .
rotating socket counterclockwise one-eighth-turn'

. a~d "pull socket from lamp body. ,Remove ·bulb by
pull~ng outwards. ' , ...., .. ,- .. ",., -

) ,

3. To install, 'push bulb into socket.

4. In~tall .lamp. and· Jetaining :screw'..

E-15Q-E-350·

" All' F~15O-i=·350,.F-Super Duty' (Without~ Rear: '
Bu"-,p,er)' ". - ~ - ,~. ',' " ,~' "~ .- ~-: . -.': "~:-:' .'~'.,'

'Bulb~' _ . :.;' .',K ,

Style Side .Only.,

Re.moval and ,Installation ~ ,.

·1. Remov~ scre~' retaining:rear'license lamp~ cover':tb '
assembly. 'r', . :-:-:

2. ,'Remove the ,bulb ~nd replace with a new bulb.

,3. Install ,'cover ·~ind 's.crew to rear' license lamp"
assembly (F~g. 7). ,.~.' ~ , ,".

~amp! A~se.ml?ly,

Remo~al and' I~~tallaii~n
.... .., ;-',. .- - .-

1. Remove two screws that r.etain" the ass~mbly._ to
license bracket. " -'

2. Disconnect wjring cOr:'lnector. . .', ,,'. : .-

3. . To in~tall, connect ~iri'n~ c~nnect~r to la~~
,a_ssembly~ PO,~ition. lamp assemb~y to· licens,e
;brack~t and, ~rnstall the ,two retaining screws
(Fig. 7),.,· . , ,".

, ...

Flare Side ~~,~,Y , , ~~~ .

Removal ~nd. 'Installation<,,~, ,,'
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32·21-4 Lamps--Parking, Rear and· Marker 32-~1-4

TAl L. STOP AND TURN
SIGNAL BULB-1346S·B

NU·T-383356-S

REAR LAMP LENS
ASSEMBLY

13404·A-:RH
1340S·A-LH

K3252·1D

REAR LAMP LENS
ASSEMBLY

: 13444 (RH)
13445 (LH)

SCREW.
5~OOO-S49~. . . .

VIEW SHOWING INSTALLATION OF RH REAR LAMP ASSEMBLY,
LH REAR LAMP ASSEMBLY SYMMETRICALLY OPPOSITE.

. K3961-1F

FIG~ 4 Rear ·Lamp-E-15o-;.E-350 ', ..

Stoplamp Switch
E-150-:-E350, F-150-F350, "F-Super Duty and
Bronco

Removal and Installation
1. Disconnect wire harness connector from switch.

NOTE: ·Locking tab must be lifted before connector
can be removed. .

2. Remove the hairpin retainer. Slide stoplamp
switch, push rod, white nylon washer and bushing
away from the pedal. Remove ,washer and then the
switch by sliding switch up or, dqwn (Fig. 9).
NOTE: Since the switch. side plate neare~t the
brake pedal is slotted, it is not necessary to
remove the brake master' cylinder push rod and
black bushing from the brake pedal pin. On
vehicles equipped with speed control, the spacer"
washer is replaced by the dump valve adapter
¥lasher assembly. . .

3. Position switch so that the U-shaped sid~ is
nearest the pedal and directly over/under the pin.
Then, slide switch up/down 'trapping the master
cylinder push rod and black bushing between the
switch side plates.
Push switch and push rod assembly firmly toward
brake pedal arm. Assemble outside white plastic
washer to pin. Install hairpin retainer to hold entire
assembly. .

CAUTION: Do not sub$titute other types of pin
retainers. Use on~y factory-supplied hairpin
retainer. .

4. Install connector to the switch (Fig. 9).

FIG. ~ Rear Lamp's-Bronco and F-150--F-350
., -.Styleside 'and F-Super Duty..,

5. Check stoplamp switch for proper operation.

CAUTION: Stoplamp switch wire harness must
have sufficient length to travel with switch
during full stroke of pedal. If wire length is too
short, reroute or repair harness as req'uired.,

Backup Lamp Switch

All F-150-F-350, F-Super Duty and E-150-E-350
with 5 Speed Manual Overdrive Transmission,
and. Warner T-18 4-Speed Creeper Transmission

The backup' lamp switch is mounted on the driver's
side of.the transmission assembly (Fig. 10 and 11). The

. switch (C~TZ-15520-C) is n.ot adjustable. To remov.e the
switch, plac'e the transmission selector lever in any
position other - than REVERSE and disconnect the
electrical connector from the switch. Remove the switch
from the transmission assembly. Install new switch in
reverse orde't. .

Roof Marker Lamps

Removal and· Installation

To remove roof marker lamps (Fig. 12), remove two
screws securing marker to roof and lift lamp enough to
see electrical connector. Tape wiring assembly 15A404
to roof of vehicle· and disconnect electrical connector.
Remove marker lamp from ·vehicle.

To install roof marker lamps, position pad over
electrical wires and connect electrical connector.
Remove tape f'romwiring' assembly. Position marker
lamp to roof. Secure with two screws. Tighten screws to
0.90-2.25 N· m (8-20 in-Ib).
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32-21-5 Lamps-Parking, Rear and Marker.: A 32-21-5 .

, "

,,' !;

SCREW
AND

WASHER
ASSEMBLY

(2 REa'O)

FRON"T OF VEHICLE '

LEFT ~EAR LAMP ASSV. SHOWN, RIGHT REAR LAMP ASSV. SVMMETRICALLY OPPOSITE

VIEWA

FIG. 6 Rear ,Si~e Marker and -License Plate Lamps-F-150, a~d F-250, ~flare Sid~ P,ck-Up
. ~

• t

. ~"

-',.'

~ " .

LAMP
ASSEMBLY

K2487·2B
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32-21·6 Lamps~Parking, Rear an-d < Marker 32·21~6

WIRING ASSEMBLY-13A409
(F.150-F-3SO) 14405 (BRONCO)

o

\

-l~------

WIRING ASSEMBLY-13A409
(F·150-F~350)14405 (BRONCO)

, REAR LICENSE LAMP
ASSEMBLY-13~50

. , -
- VlEW SHOWlNG INSTALLATION OF LICENSE LAMP ASSY. WITH STRAIGHT BUMPER FOR BRONCO

WIRING ASSEMBLY.!-13A409 "WIRING ASSEMBLY"':'13A409

VIEW SHOWING INSTALLATION OF L.ICENSE LAMP ASSY. WITH STEP-UP BUMPER'

WIRING ASSEMBLY-13550, .

LICENSE BR~CKET

F-150-F-350 STYLESIDE WlTHOUT BUMPER

K3962-2B

FIG. 7 License P~la.t~ Lamp~~-15~~-3~~ Styieside 'and Bronco
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SCREW
N801846-S36MC

,.: TERMINAL I

", 'ASSEMBLY.'
14A658-B .

VIEW A

FIG. 8 Licen~e, Plate, Lamp-E-1'SQ-E-3S0,

@)
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...~

VIEW A I"
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~
FRONT OF
VEHICLE

SCREW

VIEWB

t!!f!M
FRONT QF VEHICLE

,WIRING ASSEMBLY
~113412-A

BULB
13465-8

(2,REQ'D)

, SHIELD
13508-AA

K14474-2A
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'32·21·8 Lam'p's~Parking; Rear ··~and· Marke'r

. . .

FI.G.. 11 Backup Lamp Switch-.lnstalled-E-15Q-e-350
." and F-150-F·250 LD

FIG. 9 Stoplamp. S:Witch~lnstalied

;

~11950·1A

BACK=OP .LAMP'" .
SWITCH -JXSSEMBLY I.

i'" • ~ 'r • ~ •'"; •

WIRING
." 'ASSEMBLY

15525

WIRING

PEDAL
ASSEMBLY

~
TO FRONT

OF VEHICLE

PUSH. ROD TO .
MAS~ER'CYLINDER .(5)

FIG. 10 Backup Lamp Switch-Typical
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'Lamps-Parking, f:lear· and Marker 32·21·9

ROOF MAR'KER .~. -:.' .
LAMP ASSEMBLY-15442, ':' SCREW

, 55998·S1oo·
" . .90-2.25 N-m

(8·20 IN-LB)

VIEW A

WIRING
ASSEMBLY
.~ .. 15A404

. WIRE .. ,

.. 5?
"BLACK'

R)<~.--""··
. ".

~",,--,~_~~/__WIRE....

'" "~~ ,14 B~OWN

/~. ~ SCREW ..
-- 'N8004SS-S36G

VIEW 8 ·

'VIEW· 8

....,.. ~.

.~. K3967·28

FIG. 12 Roo~ ~arker. Lamps--F-1So-F-3S0 and .F-Super Duty
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32-4·1~1 T~r~ Signal a,nd' Hazard Warning Flash.ers 32~41-1

SECTION 32-41 Turn Signal'and Hazard.~~·
Warning Flashers".! .:~~

,DESCRIPTION AND OPERA'TION '.. ,3~-41-1

: DIAGNOSIS AND TESTING
, Bulb Socket 'Ground Test' . e.: ,., ~ 32:-41~4

Bulb Sockets Power Test ~ ~';, . 32-41~3

Hazard Warning Flasher Power Tes't' ': .' 32-41-.4.
Hazard Warning FJasher Switch Test, In

Turn., Signal SWitch Assembly'Power~ .
Test , : ~ ~ ~ ..~. ~ 32-41-4

. Turn Signal Flasher P()wer Test ,32-41-1
Turn Sigri~1 Switch P~wer-In Test / ' ·32-41-1
Turn Sign~~ ~wi.tCh~: p'ower-Out Test ~ 32-41-2

SUBJECT PAGE SUBJECT- .:': . PAGE

...·DI~~~OSIS ~ND TESTING ·(~ont.'d)
. ·TornSignal.. Switch Tes~By . I

, ". S,ubstitu'ion: ~> ~ '.. ~'...... ~' ~,~ .'. . . ,. . . . . . . . . . . . 32-41-3
) ,DIAGNOSIS GUIDES ~/.. ~ .' ...•' ...•..'..•..')...:,';.·32-41-5 .

REMQVAL AND .INSTALLAtiON ' '
Flasher ,Units ~: ..... ~ .. .·.z'.•..• ••••••• '••••• ,~ •• 32-41-12

, .' Turn ~ignal'tHazard Warn.ing "Flasher.';' . .
Switch ' ' :';~'..: ........•........ 32-41-10

SPECIAll SERVicE 'TOOL.S .. ,•. '... :,:~ ..,.• '.•.••. 32~41-12
VE~ICi~ APPLICATION :~ .' :.. ~' '...•..• 32-41-1

~ VEHiCLE '..APPLJC·ATICN

;All 'E1S0-E3S0: f:isb-F3S0, F~Super Duty and 'Bronco
'Models. ",

, '

·the"'AC,C 'or RUN PQsition to operate the turn signals on
. E-1S0-':E~3S0 .. The' hazard warning system is operated
i~dependently of the ignition switch- by actuating the '
hazard warning. switch.

DIAGNOSIS AND TESTING
. Common p~int diagn'osis sh~uld be usedto'isolate or
pinpoint the most .probable cause"of a problem,· in. a
mUlti-load circui~ (a circuit with .more tban one ,operating
component) .without, ma~ing :any tests.'>, If o'rie .system
functions 'properly bufariother dO,es 'not,. the, problem
must ,be in the part' of th~, cir'cuit 'uniqUe to' the
inoperative system. (See Fig. 4)~,:: " .

If mo're th~n one~circ~i~ 'd~es:~9t opJra~e~ >~heck for
blown fuses. R.efer to Section 34-31-, Fus~s, Circuit
Breakers ,.'and Fuse ~Links. ' :'

Turn -'Signal' Flasher Pow~r·1e$t
, 1. Turn; igri,ition switch to RUN-,·positiQn. :.'
2. Connect 12~volt, test lamp to. a "<;. good' 'ground

(Fig. 'S).: " ,

3. Fc)r E-150.-.;;..~~3S0, contact probe· of ,test lamp to
,'the orange/yellow wire -connection '. at·, the flasher
(Fi,g~ .5). For' F-1 ~07F-350~F:Super pl:Jty, remove
flasher from 'fuse panel"'~nQ' contact· prob~e of test.
lamp to upper,'horizontal terminal, in fuse. ,panel.' If
test-lamp illuminates, power flow to flasher'i$ good.
If test lamp does not illuminate, power .is disr'upted
between flasher and power source. Feed circuit
must be repaired. '

Turn Signal Switch Power-In Test ,-'
1. Tur'n .ignition ~wi,t~h to R~N position...
2. . Connect 12-volt te~t ,lamp ,.to. a good· ground

(Fig. 6). . .
3:, ContaQtprobe of test Jamp to the wire cot:lnection

at the ~witch (light blue ~ire,. circui.t No. 44) '(Fig. 6).
.,'If test lamp illuminates', power flow to switch 'is
good. Test lamp should' illuminate intermittently'
due to action of I flasher. 'If tes:t lamp does ,not
illuminate after ten seconds of continuous contact,

. '~pow~r ·flow is disruptetf betw~en .turn signal 'flasher

K4210·1A

HEADLAMP
SWIT~H

: .... '1., -
, -

'- '. ~.

HAZARD
WARNING

~-~~-A~h.L~~~.FLASHER
(TAPED TO
HARNESS)

FIG. '1' .E";15~E-350 Turri Signal ~nd' Hazard ·W~rni.ng
Flashers ~ '. , '

DESCRIPTION AND 'OPERATION'

The turn signal/hazard warning flasher switch is
,. located in the upper steering ·col.umn hub. The turn
: signal switch is operated by a, lever on the LH side of
: the hub. The hazard warning flasher switch is located on
the RH side of'the hub.. Two flasher units are used, one

;for the turn signal circuit and the other for the., hazard
warning flasher circuit.' :' .. , .,; ,r. '

: On E-150-E~350, the t~~n signal flasher is attached
to the lower reinforcement ~of the instrument panel, on
the LH side of the steering column (Fig. 1). The .hazard

; warning. flasher is taped ~o the main wiring assembly in
the -lower ·LH, corner of the: instrument panel (Fig.' 1) on

; E-1S0-E-3S0. On F-1S0-F-3S0, F-Super' Duty and
~ Bronco, the' turn signal, flasher is mounted Q.n the f.rc?rit
: of th~ fu~e ,panel (Fig. 2), and. the hazarq, warning
: flasher is mounted on the RH side panel 'of the
. instrument panel (Fig. 3). ','; "

~ '·f :

To operate the turn signals,Jhe .ignition switch must
, be in the RUN posi.tion on the F-1S0~F-3S0, F-Super
,Duty :and Bronco. ·The ignition switch must be in either
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32·41·2 Turn ,,'Signal and n Hazard. Warning "Flashers '32·41·2

HEATER
BLOWER
MOTOR

(30A)

TURN SIGNAL
FLASHER

INSTRUMENT PANEL
, LAMPS'(5 AMP:)

.POWER WINDOW__~~~~~.M~
, . (20A C.B:)

WARNING LAMPS ~~~"J~

(15 AM.P~)"

EMERGE'NCY
WARNING AND STOP

LAMPS (15 AMP.)
ACCESSORIES .. '
(15 AMP.)'

. TAIL LAMP
\lU.~~--==~-~-(15AMPJ

viEW SHOWING.INSTALLATION
OF FOG LAMP WiRING' ,

WITHOUT4x4
i " VIEW A

K4107-2D

FIG. 2 F-15~F-350, F-S~per Cab and Bronco Turn,'Signal

FIG. 4 Circuit. Common Points,

2. Position turn signal switch lever to ON position for
LH and RH turns as required.. ·,

3. '. Coh.nect 12-¥volt test I~mp to,' a Qood ground.
(F~g~ 7).. -' '.'".;. " .. ' . .

. 4. Contact probe 'of test'lam·p :to· the 'Wire connection ~
.~t the. switcn (Fig. 7) to check for con~inuity to the
fQllowing, turn sigrial ligtJ_~s: '.. ,

Left-F~o~t '(green wire with. white stripe-Circuit
No. $).." .;' , '

,~. ::"Lef~-Rear F-r50~F-350"":'F-Super Duty.' (light
~ green wire with orange stripe-Circuit No... 9;

.... E..t50~E-350-yeliow wire with -. black' stripe-
Circuit No. 283). .

'STOPLIGHT
SWITCH

...._ ......__~~-e:~

K3701·1A

, • .~ J

TURN SIGNAL

.•.. ,SW'.TCH

LEFT FRONT·
,TIS ',' "

LEFT. REAR
. TIS & STOPLIGHT

'.

RIGHT.REAR
TIS & SrOPUGI n ,

" RIGHT FFlONT
:.- ·T/S

HAZARD .
FLASHER ----JL.,.\'I'---1~t-__t_-t

SWITCH

\. .

FLASHER
ASSEMBLY

13350
K13850-1A

FIG~ 3 F-1So-F-3S0 'an'd eronco Hazard Warning
Flasher .

-'. ard .swi~ch. Feed cirCUit No. 44, (light blue wire)
."must ,be repaired, or. flasher must be replaced.

. ..' "4.. ,

." .. ..Turn, Signal $w,itc~ Power-Out rest· '

1. :~ ;: ·Turn· ,igni'tion switch ,"to RUN or ,ACe positi.on.
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·32·41'·3 Turn Signal and Hazard Warning Flashers 32·41·3"

FIG.. 5 Turn..~rgnal Flasher ,.Powe,r. Test-E-150-:-E-350

~ ,

~IIIIIIIIIIIIIIIIIIII\II~J

" ~

FIG. ., Turn.Signal Switch Power Out-Test

K3104-18

#. ..,

SWIT,CH WIRING CONNECTOR

~IIJIII"llIlIlIlIlllIIlIiI

~

K3103·1B

.·FIG. 6 T~rn '~sigh~r S~itCh Power. In Test,

, Right·~Froht·, (white 'w'ire 'with blue. strip~~Circuit
No.2).' " , ,

Right-R'ear F-1 qO~F~3'50-F-Super ,:Duty
(orange wire with light blue stripe-Circui' No.5;
E-150~E-350~gr.een·wire~Circuit ,No. 282).

.Test Is·mp,·should·.illuminate inter~'itte~tly~";due to
action of flasher ~ ,

. If the continuity.through .swJtc.h is" not· okay, repair or
'replace the .s~itch ,as. req~i~~ct. ,

! It is important to note' th~t .the~.turn signal switch c~n .
also be tested by substitution.. .

Turn Signal :Switch Test'~ay Substitution'
. The' turn ~ignal. ~Wit~h 'ca~ also be~hecked by
plugging a new unit i~to. the ma;in r'iring harn~ss (Fig.- 8).

Operate th~ controJs to det~rmine if the circuits .
(including the hazard flasher) function. If not, repair or
replace the turn signal :.switch as nece~sary ..

,Bulb Sockets' Power Te$t I', ,.:,"

.1. Turn ignition switch to RUN position.

.~.'
. ~,

'/
I

I
K493G-1A

FIG. 8 Signal. Switch Test By ,Sub~titution

, '2." .Position' 'turn signal switch lever' to, ',ON position for
LH or RH turn as ,.required. ,: "

3. Connect 12-volt' test lamp, to", a' ',"'good ground
(Fig. 9). . '-',

4. Contact probe of test lamp~to the wire connection
, at ,the 'bulb socket (Ftg~,9) to check ~forcontinuity to

the ,following turn sigr:-'al lamps: ." ... "

Left-Front (green wire with 'white' stripe--:Circuit
No. 3)~· ',' .

, Left-Rear.. .' F-150~F-'3'50, F~Super' 'Duty :.:(Iight
green' wire with.orange stripe-Circuit NQ., .9;
E~150-:-E-350-yel1ow wire ~,~ith' 'bl~ck stripe-
Circuit No. 283). ' '

• ~ •"! •

Right-Front (white wire with .blue.stripe-Circuit
No.. 2).

Right-Rear F-150---:F~350, F-Super Outy (orang~
wire with light blue sfripe-Circuit No.5; E-1.50
E-350...:.....green wire-Circuit No. 282).

, ,If the continuity to 'bJlb socket is ndt okay, 'repair
circuit(s) between turn signal switch and lamp soc~ets.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



',32~41-4 Turn Sig~,~1 'and:" Hazard ~Warning, flashers

CIRCUIT 383',.
RED/WHITE.HASH-----.JI

..TEST P-ROBE '

:FIG. 11" Ha,za'rd Warning Flasher Po~er Te~t
. . '. . . .

: 32-41-4

~', K5130-1A

K3706-',B

FIG. 9 Bulb Sockets P~w~r ~ Test,

~'Bulb Socket Ground Test
1'. Turn ignition swit9h' to RUN position. ~'

,2. Posi,tion tur'n signal switc,h I~v~r to'ON., pos'ition for
LH or RH ~urn.. as .req~,i~ed .. '. · " '. ,'::'~, ' .',

3. .-. Connect. 12-yolt t~st~ lamp to 'grb~nd strap on I~.mp
soc~et (Fig. '10). . ,

, '" , .,

4. Contact probe 'ottest·lamp to the ~ire conneGtion
at the lamp socket to check for continuity to
ground. ",',,:,' ,. '

If test lamp .iIIuminat~s,_ground' is ,good.
If tE?st lamp does riot illumin'ate, ground circuit is

incomp~ete and must. be repaired. .

Hazar~Warning Flasher Power Tes~

'1. _~on~ect ,~' 12-volt tes~ lamp to a good ground.,

.2. Contact probe of test-lamp 'to' the wire con~ection
at hazard ,flasher ~ocket (red,'wire w,ith white
Circuit No.. 383). Refe~, to Fi'gure 11. Hazard
'warning' flasher is taped' to windshield wiperl
washer w,iring behind' wiper/washer. switch ~on

t,',J
f

/ '1° .
\

~ • '.:" BULBSOCKET --~
BULBSOCK~ --~~..-:::-~"'-~ - .

. GROUND STRAP' .,~ "
. " . , ", . ~ K3707·18 '

FIG. ,10 Bulb Socket Ground·Test "

'FIG. 12 H~zard W.arning' Flasher Switch In Turn ~_Sig:nal
, Switch Assembly Power Test'-· " - ~_ o:,:~'

, E~ 150~E-350. "~On ' F-150-F~350:', ' F,~$uper. Duty
and Bronco the ,hazard warning'flasher is·mounte'd'
on the,RH ~nd panel, of-the inst~'ument paQel (Figs~
1 and '3). ' . , ' , .", ", .

If test lamp. ,illpminates, pow~r, fl0"Y to, hazard '
warning" flasher is good.: '" ','
, .If' test lamp "do.e's nat,' illuminate,' power flow is '
disrupted between fUs~ aQd Hasher. Feed circuit'
(red' wire' with'lwhite stripe-CircUit No. ·383) must- '
be r~paired. , \, - . '~,.,'

Hazard Warning' Flashet~'Switch.· Test In. Turn
Signal Switch Asse,nbly -Power ;Test ....
t.· Conne;ct 'a 1~~volt test. ~amp t~":a' .good;, gr~und

(Fig. 12). .,,'.' : . ~,"" .~ ': ' ,

2. Co.ntact probe,'of t~s~lamp, to. th!? wire. ,connection- "
. at the' turn signal switch' (white wire with red

. . stripe~Circu;t. No. 385)'·as shown in Fig. '12.
, . ' ·If t'e'Sf 'I'am'p illum'inates:' power flow to" sWitchi's

good.,>. .' .
, ,If te'st 'lamp does 'not illumiri'ate, power flow"is
disrupted: between the fla:sher a'nd'the switch. Feed
circuit. (white wire with red stripe~Circuit No. 385),-
or flasher must be repaired. -, -
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'32-41-5 Turn Signal 'an~. Haz:ard Warning Flashers 32-41-5

DIAGNOSIS GUIDES ~ .:
The followfrig,.J)iagnosis' GUides can ~e u~ed with the

test procedures', described above as an;. aid when
diagnosing the tur~ signal and hazard ~arning system,s. ~ ..

TURN SIGNAL LAMPS LIGHT BUT PO ~OT FLAStt ON BOTH SIDES

TEST.STEP
"

'RESULT .~ ACTIPN TO TAKE

'1.0 VERIFY CONDITION '. ; " QO:to 1.1., .

1.1 DISCONNECT FLASHER
--. 1. ~

:"

" '
~

• Disconn~ct tu rn signal flasher. Lamps, go dut on,the ~ REPLACE flasher with·

• Turn on signals.:- side being operated known good unit..
..

',,'. REPEAT test.
: -"

~La~ps remain 0[' C,ORRECT short,in
,;

," wiring and INSTALL
'. original flasher. REPEAT

, . . , test .

,. CK6154-2A

TURN SIGNAL LAMPS - ALL LAMPS INOPERATIVE .

'. '.. " TEST"STEP

2.0, I 'VERIFY','CONDITI9N .

, RESULT ACT'ONTO TAKE'

. ,
: to

• Verify the conditjon making sure hazard warning
switch is in the .OFF'position. .

2.1 I CHEC~,.FUS~ ..

· . . ~ .
• Check, op~ration of a· circ~it that shares the same

fuse - or check fuse.

2.2 I C~ECK TURN SIGNAL FLASHER

• Substitute a known good turn signal .flasher.

2.31 CHECK POWER TO FLASHER .

• Check for power to the turn signal flasher.
, F-150' - F-350, F-Super Duty and Bronc9 Circuit

No: 298 (P/O). '
E-150 ~ E-350 'Circuit .~o. 8 (ON).

~
~ ,.

GO to·2.1.
I('l'

0' • " ....

.,@~ REPLACE ·fuse. If fuse
. {

blo~s :again, CHECK f?r .
"

short circuit(s)~, .

.®~ GO to 2.2.

@~ GO to 2.3.

®~ Problem corrected.
REPEAT test.

@~ REPAIR feed circuit.·

®~ GO to 2.4.

2.4 I CHECK POWER TO SWI"TCH

• Check for power to turn signal switch (Lt. Blue wire).
Circuit No. 44. '

REPAIR circuit between
turn sign~1 flasher and
switch (blue wire). Circuit
No. 44.

®~ GO to 2.5.

CK6164-2~ .
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32-41-6 Turn Signal and Hazard Warning ;'Flashers

TURN SIGNAL LAMPS - ALL LAMPS INOPERATIVE (Cont'd.)

32-41~6

2.5 I CHEC'K TURN SIGNAL SWITCH

,TEST STEP r'RESULT· ..... ~ ACTION TO TAKE

"

• Connect 12-volt' test lamp 'to ~ g~ ground;and, ,-
" with tum signal switch on, check for power outof"
switch:' .
E-150-E-3~O and F-150-F-350-F-SuperDuty
LH Front""':' Circuit No~' 3 (GRIW) -.' .
LH Rear - Circuit No. 283 (Y/BK)
RH Front - Circuit No.2 (W/BK)
RH Rear - Circuit' No. 282 (G.R)
Bronco~

LH Front·~ Circuit No.3 (LGIW)
LH Rear - Circuit No. 9 (LG/O)
RH Front -.Circuit No.2 (W/LB)
'RH Rear - Cir~uit No.5 (OILS) O~ .

Switch is ._, ,@)~ GO to 2.~:. ,

.'.""

. 1.

• Check the turn signal switch by plugging a new. unit
. into' the' ~ain wiring .harness. . ~

Switch is REPAIR or REPLACE
turn ~signal switch.

2.6 I CHECK FOR POWE~'TO SOCKETS
,. : .,

• ' Chec~ for power· to bulb sockets .with. turn signal
'.. switch" on: .
E-15d~E-350 and F-150---F-350-F-S'uperDuty
LH Front - Circuit No.3 (GRIW)
LH Rear - Circuit No. 283 (Y/BK)
RHFront - Circuit No.2 «W/BK)
RH Rear~ .Circuit N~. 282. (GR)

Bronco:
LH Front~ Circ;uit No. 3'(LGIW)
LH 'Rear ~'. Circuit No. 9 (LG/O)
RHFront - Circuit No.2 (W/LB)
RH Rear --- Circuit No.. 5 (OILS).

~ .',

•. 'l.o

.' .- ~ ~..~ .. .

. . ~.. '.
~. .

.~ i~ ~_REPAIR circuit~s) .
. '. between tum signal

. '" ":~~it9h:~.n9 b~lbs. ~

~

"

..@~ -CHI::CKail.bul~ and' -':
assure good ground.

I 'V ;R~PEAT test.'

CK6165-2F
'J
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,,Turn Signal and Hazard Warning "Flashers

TURN SIGNAL LAMPS - ONE OR MORE LAMPS INOPERATIVE

TEST STEP,

3.0 I VERIFY THE CONDITION

3.1 I CHECK FOR POWER :TO' SOCKETS

RESULT ". ' ~ ACTION .TO'TAKE

GO to"3.1.

,. Check 'for power~to bulb ,socket(s), with turn signal
switch on:
E-150'7'"'E-350 and F-150-F:,,35P~F-puper Duty
LH Front~ Circuit No.3 (GRIW).
'-H Rear~ Circuit No.' 283 (Y/BK)
RH Front ';';-Circuit NO.2 (W/BK)
RH Rear":"" Circuit NQ. 282 (GR)
Bronco: " ~,.
LH Front~ Circuit NO.·3 (LGIW)

.LH Rear~ Circuit ,No.9 (LG/O). . .
RH Front - Circuit" NO.·2 (W/LB)
RH Rear - Circuit No.' 5· (O/LB)

NOTE: If one ~r both of th~ instrum_en~ panel,bulbs.do,
not flash, check for power to the bulbs, check the
b~I~, an~/or.grounq.~·' '. - .. ,

GO to 3.2.

3.2 I CHECK FOR POWER OUT OF SWITCH

"

• Connect'12-volt test lamp to a good ground and,
with tum signal switch on, check for power out of
switch: , .

': E-150-E-350 and F-150-f-350-F-Super Duty
'LH 'Front ~"Circuit No. 3 (~RIW)
LH Rear - Circuit No., 283 (Y/BK) ,
RH Front~ Circuit NO.2 (W/BK)
RH Rear - Circuit No. 282 (GR)
Bronco: ','
LH Front - Circuit No. 3 (LGIW)
LH Rear -:- Circuit No. 9 '"(LG/O)
RH Front - Circuit No.2 (W/LB)
R~ Rear~ .Circuit ·~o~ 5' (O/LB) OR

• Check .t~e turn signal switch by plugging a new unit ,
into th,e main wiring harness.

3.3 I CHEqK FO~ GROUND

• Chec.k. for ground' to socket.

Switch is

Switch is

RE..,AIR or REPLACE
turn sign~1 switch.

'@ .~ ,REPAiR circutts between
switch'arid bulb socket.

@~ REPAIR socket ground.

@~ REPLACE bulb.

, CK6167·2F,
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32-41-8

4.0

4.1

Turn :Sig~al ~nd Hazard Yiarning -Flashers

, , ONE TURN SIGNAL· L.AMP DOES NOT LIGHT' ~ ... {.. ,

TEST STEP.', RESULT. ;' ~ ~

VERIFY THE CONDITION ': ':.'

CHECK BULB

32-41~8

ACTION TO TAKE

GO to 4.1~ 1 ..

'. ~ Check bulb of 'inoperative turn sighal lamp:, ~,:~ .:.: ...'."'@~ .REPLA~E bulb.

:,' '.. @ .. GOt~4.2:

4.2 CHECK POWER
, ... "

• ,'Check for power at bulb socket. ;;-.: ': .. '@ ~REPAIR'cirquit from
. r. '" ,socket to t~rn signal

... ~' _ . s~~tc~. '._ _

,:.@'~.,SERvlqEgrOUnd to
':: '. • _ r _ " ' ~oc;:ket. ,

,:.'; \ ;.;;. . . CK6751-2A

HAZARD WARNING FLASHER LAMPS' DO' NOT"TURN ON"~
'.. '.. ,-.

TEST STEP

5.0 VERIFY CONDITION

RESULT •. '. ACTION TO TAKE

GO to 5.1.

5.1 CHECK STOPLAMPS " .',

-.

, • ,Check.stop,la~ps and ~urn signal op~rati~ns.
• ~ t '. (.~

5.2 CHECK CIRCUIT BETWEEN FUSE & FLASHER

" .... "'~,~. ,'.:' '@ ~~;=;~i~Ot~~~S~I~~al
-~.' ' ,. ,.' problem' and/or

SERVICE- or' REPLACE
: I feed circuit or'

", 4 ,> f~ ,: " qonnections in fuse
.-! •. "

.t;>lock or, to fuse block.

. '•. @.-. GOt65.2.
. ,_t.,-... .

• Check circuit between fuse and flasher connector,
flasher and hazard -flasher switch and between 
hazard flasher switch and bulb feed, .-;,

. " t:::2{ .

. ·,b~
, !

REPAIR ,circuit wiring as
req,u,ire~:' .

,.@~ C~~CK..~~zard~ fl~sh~r
switch, or turn signal

. " sw~tch, or ,t~rr:'l ~ignal

~witch assembly.
SERVICE or REPLACE
as required.

CK6172-28
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Turn Signal' and Hazard Warning Flashers

HAZARD WARNING FLASHER LAMPS ,TURN ON, BUT DO NOT FLASH

32-41-9

. , -TEST·STEP RESULT ~ , ACTION'TO TAKE

.~ 6.0', I VERIFY 90ND~TION
" ,)

. -
t .•~ ., .. ' . , '. .'

GO 'to 6.1. "

6.1 I CH,ECK' TURN,. SIGNAL. .,~ r J: ~

"

@~• Check operat~~1i 01 turn .signal operation. REFER to turn signal
diagnosis to resolve the

, ,
. ~' , .

,probl~m.

.'
@~ GO to 6.2.

. , " "

6.2 I CHECK POWER TO.,H,AZARD FLASHER "

'< : " f

."

• Check for powe'r to the hazard warning flasher. Red @5~ GO to 6.3...
wire with ,white stripe circuit No. 283.

• ,Substitute a known 'good hazard warning flasher. . " .-
@~

. -
Problem corrected.

Q

6.3 I CHECK CIRCUIT NO. 385 FOR POWER
"

• Check for power ,to the hazard warning' flasher @~ SERVICE circuit
switch in the turn signal switch assembly. Circuit

. ,

between hazard warning
No. 305 (W/R).

. ,

flasher and switch.
Circuit No. 385 (W/R).

{

@~ GO to '6.4.
..,'" .

6.4', I CHECK FOR POWER OUT OF SWITCH' "

"

@~• Connect 12-volt test lamp to, a good grourid ancf, " Switch . SERVICE or REPLACE
with hazard warning flasher switch on, -'-,check for switch.
power out of switch:
E7150 - E-350 - F-150 - F-350 - F-SuperDuty
LH Front - Circuit No'. 3, (GRIW) ','

LH Rear - Circuit No. 283 (Y/BK)
~ "

RH Front - Circuit No.2 (W/BL)
RH Rear -:- Circuit No. 282 (GR)
Bronco:
LH Front - Circuit No. 3 (LGIW)
LH Rear - Circuit No.9 (LG/O)
RH f:=ront .:.- Circuit No. ,2 (W/LB) "

~

RH, Rear - Circuit No. 5 (O/LB)
OR

Check the hazard warning flasher switch by
plugging a new,unit into the main wiring harness.

'f,-

@~Switch SERVICE or REPLACE
-. circuit as, required. '"

CK6173-2G

';
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32-41-10 Turn Signal- -and Hazard Warning Flashers .

. REAR HAZARD WARNING -FLASHER LAMPS DO NOT LIGHT

32-41-10

~ ,

TEST STEP ,- RESULT ," ---~ ,·!'eTION TO TAKE ....
7.0 VERIFY CONDITION .. Gb-~o 7.1.
7.1 CHECK REAR STOPLAMPS

@~
'lr • ~.

"

-Check rear stoplamps. (Both rear stoplamps should .- SERVICE ,rear' stoplamp
light.) circuit. -

- ~ .

®~
"j

GO to 7.2.

7.2 CHECK TURN SIGNAL LAMPS
'.

®~
. '

• Check' turn signal lamps. Lamps REPLACE switch.
• Check turn s;gn~1 switch.- .. " .. : - :-

Switch- '®~ REPLACE lamp bulbs.

CK617G-2B

WIRING
ASSEMBLY

14401

----

TURN SIGNAL SWITCH
AND,WIRING ASSEMBLY-1444,,-

TO TURN
SIGNALS

,WIRING'
ASSEMBLY
14401

TO IGNITION
SWITCH

Turn: Signal/Hazard Warning Flasher: Switch

, F-150-F-~50-F-Super Duty and Bronco

Refer to Fig. 13.

Removal

1. Disc6~nect the battery ground cable.

2. Remove' the horn sw.itch.

3. Remove the steering whe~1 retaining nut. Using
Steering Wheel Removal Tool T67L-3600-A or
equival~nt remove steering wheel from shaft. . ,

4. Remove the turn signal switch lever by unscrewing'
it from the steering column.

FIG. 1~ F-150-F-350-f-S~per Duty and Br~nco-Turn Sig-nal Wiring

REMOVAL AND INSTALLATION 5. Remove the steering column ~hroud.
" -! • t

6. Disconnect the turn' indicator switch wIring
connector, plug by lifting up on the tabs, and
separate. Remove the screws - that secure the,
tswitch assef1:1bly to the column. ,

7. On vehicles with a fixed column, remove the switch
assembly from vehicle by lifting,it out of the column
and guiding the ~onnector plug tnrough' the
opening in ~he $hift socket.

Vehicles equipped- with tilt cplumns req'uire_
removal of the connector plug (Figs. 14 and. 15)'
prior to ,removing the switch asse-mbly from the
column. (The opening in, the shift socket provided
for the wiring harness :is not 'large enough for the
connect?r t~pass thrC?ugh.)
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32·41·1,1 Turn Signal' and Hazard Warning FlashE!rs 32-41-11

FIG. 14 Wire Connector~Removal

Removal
1.. Disconn~ct tne battery ground cable.
2. Remove the horn switch.
3. ' ·Remove the steering wheel retaining nut. Using

~teering Wheel Removal Tool T67L-3600-A' or
equivalent;. remove steering wheel from shaft..

4. Remove the turn signal switch lever by unscrewing
it from the ~teerin,g column. ., ...

5.' Remove. :s,teering column shroud and instrument
.pan'el ~teering. col~mn opening cover.

6. Disconnect the turn 'signal indicator switch wiring
connector plug by lifting up on the tabs and
separate. Remove the - s,crews that secure the
switch assembly to the column.

'7.- Fixed 'Column:

Remove PRNDL lamp assembly from the shift
s'ocket on vehicles equipped with -an automatic
·transmission~

The turn sigr'1al switch assembly and PRNDL lamp
harness can' now ~e removed from, the steering'
column by lifting out of the column and guiding the
conll8ctor plug through the openings in the brake
and clutch .R~dal support bracket and the, shift
socket. ..' '

If the turn$ig'nal'switch assembly is to be replaced',
the connector plug must be disassembled (Figs. 14
and 15) to remove the PRNDL lamp and attaching
harness. '

Ttie PRNDL~.lamp is not s~rviced with the new tur~
.signal "~witch assembly and' m'ust be reused with
'replaceme':lt turn signal switc~. assembly.

8. Tilt Column:, , . "
, Vehicles' 'equipped with a tilt'· cOlumn require

disassembly of the turn signal switch h~rness plug'
(Figs~' 14 and 15) prior to. removal .of the switch

, assembly from the column. (The opening in the
. sh.ift'socket provided for tt'le wir.ing harness is not
'Iarge .enough for ,the connector plug to pass

:: th~ough.) , . .', . ,~,:';

Vehicles eq'uipped with: automatic transmissions
also ;requireremoval'ofthe PRNDL lamp wire from
the· turn' .signal switch harfless' sheath prior to
removal of the switch assembly from the column.
The PRNDL·lamp harness .as~embly can remain

.attached to the column when the turn signal $witch
is serviced. .

NOTE~.Th~ PRNDL lamp"used in t~e tilt au~6matic
transmission column is serViced. in the lamp
harness assembly. -The bulb cannot be serviced
separately.

Install.ation~

1. .Guide the turn signal swi'tch wire harrless through
the openings provided in the shift socket and the
LH side of the brake and clutch pedal support
bracket. ;.......' .)' .:

2. I, On . vehicles equipped with an automatic
" transmission, insert the PRNDL lamp wireinto'the

tUrn' ~ignal switch harness sheath.
3. Install turn signaOl. switch assembly r~taining

, screws.
4. Assemble wires into connector plug on vehicles

. equipped with lilt column.

K3035-1A

VIEWC

WIRE TERMINAl
RE'MOVA L TOOL

, SECTION A-A

·VIEW~._~

.~' ~4~AlE~ .
, AND FEMALE SLEEVE SPACERS

FEMALE TERMINAL SHOWN PRESS SPACER IN AND
IN MALE SLEEVE '. UP TO REMOVE FROM

CONNEC~~~~~iT:6-~AJ~~~ C~~~~~~~L~~~6~l
TERMINAL IN FEMALE
SL:EEVE CONNECTOR

INSERT TOOL TO DEPRESS TANG ON
WII~E ASSEMBLY AND REMOVE WIRE

ASSEMBL Y FROM CONNECTOR

FIG. 15 Wire Terminal Removal-Tilt Only

Installation

t.' '~Guide the turn signal switch .wiring harness through
. the opening provided in ~he shift socket:,

2..": 'Install, s\Vitch assembly reta,ini~g screws to column.

3. Install wires,:into ,the ste~ring·.cofumn connector
terminal on vehicles ,~quippeq with_ tilt columns.

• • • • I .... ~ '.

4.·, Plug turn, signal switch harness. connector into
main wiring harness. ", .

5. Install the -,:'steering coll;jm~ shroud.

6. Install 'turn sign~1 lev~r. Ha~d.tighten the lever (on
flat side) to 1.2-2.25 N· m (10-20 in-Ib). '

7. Install steering wheel and retaining nut: Tighten
.wheel, nut, to 4.1.-54 N· m ,(30-40 ft-Ib) .. ,

8. Install horn switch.

9~ , ~onnect the battery grO'lJhd cable.

E·150-E·350

Refer to Fig. 16.
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32-41-12 Tur'1 -Signal, and: Hazard Warning -Flashers.

!
"

. t. "

'.-' ... :.\

VIEW A

. <.:

K5588·2C
.I"'." • ...

FIG. 16 E-15Q::-E-350-Turn Sig~al Wiri~~ ~t-;. ,
. .. ..

:.... -

SPECIAL SERVICE TOOLS

remove' and disc'onnect the wiring. c~nnector .. lnst&1I by
connecting the connector and inserting the flasher unit
into the retaining hole. Twist ~O degrees clockwise (Fig.
J)~ ..,' . . ,

When repla,cing 'a l" turn Signal flasher unit, ensure
the new flasher u'nit' has the same color ,code and
,number as the ,one' removed~'· . ',:

-:NOTE: Do not replace turn signal switch or wiring
if:

• Turn signal lamps do not flash on 'demand with
ignition 'key turned on, and

'...•. Turn .signal flasher makes normal pulsing "noise,
and

• Turn ~ignal lamps· prove satisf~ctory .when
bench-tested or checked by activating brake
stoplamp switch for rear only. . " :"

1.' Check Jorp'ower' ~f the 'turn signal flasher output
conneetor, (pulsing noise' 'indicates power ·is coming
into the flasher). .

2. J1 there is no ·or v,ery weak power at the,.Jlasher
output connector (12-voJt test lamp will no~ light or"
i..s dim), replacet~'e turn signal flasher:.. .

CK6196·18

Steering.Wheel Removal

Description .Tool Number

Remova'i and Installation

To r.emove a flasher unit.from F-150-F-350~F'-Super

Duty trucks.and, Bronco, grasp flasher and pull.straight
out. To replace flasher, 'align flasher terminals to fuse
panel and push straight in. (Fig. 2). For E-150-:-E-350,
twist the flasher unit 90 degrees counterclockwipe,

NOTE: The color cod'e seque'nce 'for this connector
does not coincide with the color code of the wires

. in the harness connector plug~ The "correct color
code sequence is shown in the ,Wiring Diagram
Manual.

5. Plug' the' switch' harness into the main,'wiring
harness. Ensure' vinyl sleeve on switch 'harness

, covers all harness 'wires 'where they pass through
the opening in the. LH side of the brake and clutch .
pedal support bracket. If nec,€ssary, slide, the vinyl

, sleeve'. down the switch harness towar.d the
harne$s connector so that the, sleeve protrudes
through the ope'ning.

6. Install the turn' signal lever: Tignten' lever 'to 1.2-
2.25 N· m' (10-20' in'-Ib): , " .

7. Install steering wheel and retaining nut. Tighten
wheel nut to 41-54 N· m (30-40 ft-Ib).

8. ',Install ho~n switch.,

9. Install steering column shroud and "instrument
panel steering column openi,ng cover.

10. Connect batt~ry ground cable.

'Flasher Units
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'32·61·1 . Lamps-Interior '32-61~1

SECTION 32-61 Lamps-Interior

PAGE

REMOVAL 'AND INSTALLATION (Cont'd)
'Cargo Lamp (Cont'd) " . '.

F-1S0-F-3SQ-F-Super Duty : 3'2-61-1
Courtesy Lamp Switch-DQor Jamb 32'-61-4 -,.. '
Dome Lamp :.1 ~ 32-61-1 ~

Bronc~ : 32-61-1 '.,
. . F-150-F-35.~F-Super Duty and .E-15o- '

E-350, 32-61~1

Engi.n,e 'C'ompartment Lamp ~ ~ ' 32-61-4'
E-1SQ-E-2S0 (Optional) ' 32-61-4

VEHICLE APPLICATION 32-61-1:.

SUBJECT

DESCRIPTION AND OPERATION
Dome and Map Lamp Corribination

F-1SQ-F-350 Super Cabs, F-Super Duty'
and ~ronco . . . . . . • . . . . . . . .' . . . . . . . 32-61-1

Engine Compartment" Lamp ,. ' '...•.. 32-61-'1 '
Interior 'Lamps .: ' 32-61-1

E-1SQ-E-3S0 :•... : 32-61-'1
F-1SQ-F-3SQ-F-Super Duty and .

Bronco .~ .... '.. ~ •........................ 32-61-1
REMOVAL AND INSTALLATION

Cargo Lamp .."............................ 32-61-1 .
Bronco '. . . . . . . . . .'. '. . . ~ . . . • '. . . 32-61-4

SUBJECT
'.

PAGE

VEHICLE APPLICATION
E-150-E350, F-150-F-350, F-Super Duty and Bronco
Vehicles.' ..

DESCRIPTION AND OPERATION

Interior Lamps

E·1SQ-E-3S0 .

The overhead dom'e lamp: map-dome lamp, and
cargo lamp for E-t50-E-350 (Fig. 1) are controlled by
the headlamp swi~ch and switches located 'in the door
jams.

The bulbs ~re energized when the headlamp switGh
knob is turneq fully counterclockwise and also when the
~oor ~~pe~~d. ,'. . .

F·150-F·35O-~·Super Duty and. Bronco '.

The overhead dome lamp and map-dome. lamp are
located'above the rear window on·regular.·cab F-150
F-350-F-Super Duty and is located ~bove the rear of
the front seat on Super Cab and Bronto. The.bulbs are
energized ~hen the headlamp switch ~nob is turned
fully. counterc10ckwise (Fig~. 2, 3 and 4).

. 'All models of the 'F-150' through F-350-F-S~Rer
Duty, Bronco, and Econoline are equipped with .d<;>or
jamb switches which also con~rol the dome lamp
(Fig. 5). . "".

The c~rgo· lamp on· F-150 ·.through F-350~F-Super
Duty and -Super Cab series -is locat~d above the rear
window (Fig. 7)" and is controlled:- by the heaqlamp
switch being turn~d fully counterclockwise.

The 'cargo lamp and switch for .Bronco' vehicles is,,'
located at. the rear le,ft side of the cargo area (F~g. 8).-

The ~ngine compartment lamp is 'located :on the
bottom center of the hood and is energized when the
hood ,is raised.

The courtesy lamps for the Bronco _~nd F-:150
through F-350, F-Super Duty are located 'under the
instrument panel on the RH and Lti sides (Fig. 6). These
lamps are energized, by door jamb switches and by
turning the headlamp switch fully counterclockwise.

The glove compartment lamp is energized by opening
the glove' compartment door (Fig. 6)..

Dome and Map Lamp Combination-F~150
F-350 Super' Cabs, F.-Super OU,ty ~nd Bronco

The two map lamps are located on each side of the
dQme'lamp housing (Figs. 3 and 4). The "map lamps are
operated independently of the dome lamp by two
switches located ~t e'ach map lamp housing. The dome
lamp is actuated by turning the headlamp switch control .
knob fully counterclockwise.. The dome lamp"is' also r
energized by a switch in the' pillar when ,th,e 900rS are
opened. ..' ,' ..

Engine Compartment La.~p

E-150-E-250 models may be equipped with an,·.
optional engine compartment, lamp. The lamp is·
mounted to the hood in the .engin~.. compartment. -

.. '.
REI\IIOVAL AND IN~TALLAT'.,ON

Dome La~p

Bronco
Carefully pry the dome lamp lens 'at the corn~rs from

the housing (Fig. 3). Rem9ve ·th,e t~o screws retaining
the map lamp ·Iens housing to the lamp base and
remove the. bulbs. To remove the lamp base, remove
the four ret~'Jiing s~rews. To install; reverse procedure. :

F-150--F-350-F-Super DutyandE-150-:-E-350
To replace bulb, snap lens' ouf 'of lamp, body and

remove bulb' fro~ retainers (Figs.' 1 and 2).
To remov~ lamp body, remove four retain.ing screws..
To install, position lam.p body over s'cr~w holes and

install fo~~ screws. PU~h on lens tQs~~P i~to position.

Cargo Lamp
F-150-F:-350-F-Super Duty ,- " ,

-To remove the cargo lamp assembly on' the F-150 ' '
through f7:350 Super Cab 'and f-S!Jper Duty series
trucks, remove the' two lens and door retaining screws
and 'remove the lamp assembly (Fig. 8).' To install,.
reverse procedure.
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32·61·2

INTERIOR LAMP BODY
13778

BULB

',.

Lamps-Int~rior

~ 1:·150~E-350 CARGO lAMP-TYPICAL
(VEHICLES WITHOUT HEADLINER SHOWN-OTHERS SIMILAR). ..

32~61·2"

. WIRING ASSEMBLY'
14334 :

. ~

SCREW-52794-S36 ,.'
TIGHTEN TO
1.81-2.60 N·m
(16-23'IN:LB)

SCREW-52~~.4. ...• . '.,: • '. . . .. ~~REW-52794.S36
SCREW-2-P.I.A, .- ~...,

TIGHTEN TO ' " . • ~
, 1.81-2.60 N,m . • . , - . . LENS-13783

~16:23 IN·LB) , .: '. . _

FRO'NT OF VEHICLE., ,.,
'- ,
",'-

LENS-13783

BUL~

~ .:: .. '

/'

--_.-.......-...;........................~ BODY
ASSEMBLY

OOMELAMP-SOF'T HEADLINE RS DOM~ LAMP-HARD HEADLINERS
K3238-2E

FIG. 1 E··15~E·350 'Come" and Cargo 'Lamp-Typical
. : ." '. . ' ~ . . ..
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32-61~3 Lamps-Interior

K3969·2B

LENS
13783

1".

_fRONT or: VEHICLE

WIRE 53 BLACK/BLUE STRIPE

MAP/DOME LAMP ASSEMBL Y

.,.
FRONT OF VEHICLE

DOME'LAMP

FIG. 2 Map/Dome Lamp-F-150-F-35Q-F-Super Duty

MAP LAMP
ASSEMBLY-13776

WIRE 53 BLACK/BLUE STRIPE

LENS-13783--- ~~

/"
TO FRONT OF VEHICLE

/

LENS-13783

WIRING ASSEMBLY-14334'

1
r-'-..~

WIRE,53 BLACK/B~UESTRIPE

I

.,/ .

TO F7OF VEHICLE

STANDARD LAMP R.P.O. LAMP 'K3970·2B

'-::.

FIG. 3 Map/Dome· Lamp.....;Bronco-Without. Headliner Shown
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32~61-4 Lamps-Interior 32-61-4 ..

.WIRE 53A
BLACK/LT. BLUE STR IPE

WIRE 54

LT. GR7ELLOW STRI;"

/' ,FRONT OF VEHICLE

WIRE,53 BLACK/LIGHT BLUE STRIPE ~

FRONT OF VEHICLE

MAP/DOME lAM'P DOME LAMP.
K3971·28

courtesy ~a~p Sw~tch-Door Jamb
Removal'

. Unscrew 'thehex sleeve r'!ut from the pillar. Extract
. switch and pull th~ wir~ng connector off the switch (Figs.

5 and 6).

. Retention of cpurtesy 'Iamp sWitch to the (14401)'
wiring connector is by one of· three t~bs positioned 120·
degrees apart, on~ the switch: If, when the switch is'

.. disconnected from the wiring connector, the engaged
locking tab breaks off, the"switch must be rotated 120
degrees to engage·a.new .tab. When all three tabs have~

been broken, the switch must be replaced (Fig. 5). >

Installation
To install the switch in ·the<pillar, pull the wIring

. connector and wiring through the switch mounting hole ~

in the pillar. and connect the switch to the connector:
(Fig. 5). Then, twist the wiring and switch 4-1 /2 turns.
counterclockwise, push. the. wiring and 'connector back:
through the mounting hole. Screw the switch into the
pillar until it is seated: Close and open the door to
ensure the courtesy' lamp is operating properly.

DOOR
PILLAR

K2762·1C

/ / /
LOCKING SLOT FOR RETAINING TAB

SECURING SWITCH TO WIRING

CONNECT WIRING AND TVvISTi 1
SWITCH AND WIRING 4 1/2 TURNS _..:-.,i;;;

COUNTERCLOCKWISE PRIOR TO ,~ ._;;(#~!}..~~:--~

SWITCH INSTALLATION . ~~;,,~.

-- .
THREADS IN DOOR PILLAR

. CUT BY SELF-THREAD.
. CUTTING NUT OF SWITCH

MADE WITH ORIGINAL
INSTALLATION

FIG. 4 Map Lamp-F-1SQ-F-3S0-Super Cab, F-Super Duty

Bronco
On Bronco vehicles, carefully unsnap cargo lamp,

assembly from side of vehicle. Disconnect. wiring
assembly and remove lamp body (Fig. 8). To' install,
reverse procedure..

. ~ ..

FIG. 5 courtesy Lamp Switch 'Installation'

On the E-150-E-350, unsnap the lens, remove the
two lamp body attaching screws. Disconnect the wiring
assembly and remove the lamp body (Fig. 1). To install,
reverse procedure.

. Engine Comp~r·tment.Lamp.,

E-1SQ-E-2S0 (Optional)'
Bulb replacement requires only removal of the' bulb

and installation of the new bulb. No lens or door is used
on the engine compartment lamp. '
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32·61·5· Lamps-Interior 32·61·5

WIRING ASSEMBLY-14334

. FIG. 7 Ca"rgo ALam~F-15O-F-350' and '$uper Cab,
f-Super Duty ~,..-

' .. "'.)

COURTESY LAMP SWITCH" .
ASSEMBLY.

13713 "

. \

i·

WIRING
ASSEMBLY.
14401 -

'! '.~:

.~r .

LAMP ASSEMBLY-15550

K3I7~1A

R.H. DOOR INSTALLATION
SHOWN L.H. DOOR TYPICAL' K3972·1B

FIG. 6 Bronco and F-150 Through F-35Q-F-Super .
Duty Courtesy Lamps and Wiring
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32-~1-6 Lamps-Interior.

WIRING ASSEMBLY-14334'

BODY SIDE TRIM PANEL

LAMP ASSEMBLV-137n.L;,----I~"~:i1

./
.. fRONT OF VEHICLE

/'

32-6·1-6

WIRING ASSEMBLY-14334

GROUND SCREW

K3975-28

FIG. 8 Cargo Lamp-Bronco
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33-02-1 ~

Attach to page 33-02-1 of: Light Truck Service Manual, Vol. 1
Of 2 - Refer to TSS 93-138-24 for New Section 33-11, Charge
Indicator-Voltmeter

. *

INSTRUMENTS,
.CLUSTER AND

CONTROLS

GROUP

(10000 and 19000)

SECTION T.ITLE ", PAGE

CHARGE INDICATOR-I\MMETER ~.' •..•. '~.••••. 33-·12·1
CHARGE INDICATOR-LAMP • ~ .' ••••• ~ ••••... 33-10·'1
FUEL INDICATING· 'SYSTEM ••••' 33-20~1
IGNITION SWITCH ••••.• " •••• ~ ..•~ •.• '••• !' •••• 33·71-1
INSTRUMENT CLUSTER 'AND PRINTED '. "

CIRCUIT .•,.•.•• ~ •••.•• ~ •••.•••••.•.•..•.•.•.•.. 33-51..1

.SECTIONTITLE 'PAGE

OIL PRESSURE GAUGE ..•.•...••.' •.•..• ~ '. ~ ... 33-32-1.
SHIFT INDICATOR LAMP, .•••••.......... ~."'. 33-15-1
'SPEEDO~ETER ' 33-02-1
TACHOMETER ...•.•... ~ '••.•••• '•.•...•.. 33-04-1
TACHOMETER 7.3L DIESEL •.•..••. Ii •••••• ; •• 33-06-1
TEMPERATURE INDIC~rOR ••........• '....•.• 33-41-1"

SECTION.33·02 ·Speed()meter.

SUBJECT ." PAGE

DESCRIPTION AND. OPERATION.. .... ..
DIAGNOSIS AND .. TESTING .••.•. ~~...•••.•.•••• 33-02-1
Odometer Accur.acy T~st ••.•.• ~•• ,. ;, •••• '•.. '.• 33-02-1
Speedometer ••••.. ~ .'. ,:" ............•••. ~ ... 33-02-1

Speedometer Cable and' Core •.•.• ~ .. ~ •. 33-02-2
Speedometer Ac~ur~cy, Test •• ,•• '•..••••. '•• 33-02-1

. Speedometer System ••••••••. '.' Ii •.:'. Ii •• '•••• 33-02-1
DIAGNOSIS GUIDES '. ~ •.•••.••,•••••.• ',. ;....••. 33-02-2

r, ...

VEHICLE APPLICATION

E- ~ 50-E-~50~ ~-l50-F350, F-Super D.u~y'and Bronco
Vehicles.

~ '\ . .

DESCRIPTION ·AND ,OPERATION

Speedometer System

.The speedometer is connected to the output shaft of
the 'transmission tiymean's of aflexible-shaft (core), and
a"drive gear lo~at~d inside the transmission. The core
drives. the speedometer and the odo~eter. (Figs. 1, 2
and 3). All vehicles 'equip.ped with, the 4.9L EFI, 5.0L EFI
or 5.8L. EFI engines have a speed sensor attached to
the transmission. This is used to sense vehicle speed

. required for the engine management 'system and/or to
regulate the speed control system t for vehicles so
equipped (Figs. 2 and 3). Refer to Section 37-01, Speed
Control System. .

SUBJECT PAGE

REMOVAL AND INSTALLATION
Speedometer Core-17262 ....•.•....•.•.... ~ ...33-02-6
Speedometer Head .....•..•.••..•••....:.. ~ .. 33-02-2
'. F-150 Through F-350, F-Super Duty, " "

Bronco and E-1SQ-E-350. (Fig~. 1, 2" ."
and 3 •.................•. : ..••.•.•.. '. . 33-02-2

VEHICLE APPLICATION ..'...•.•..... ti •• • i~ • •• 33-02-1

DIAGNOSIS AND· TESTING

Speedome.ter Accuracy Test
" Speedometer accuracy can be checked by timin'g the

vehicle on a measured mile. Refer to the Ford Truck
Master Parts 'Catalog for t~e proper speedometer gears
to' use for various rear: axle ratio and tire size
combinations.

, ,

Odometer Accuracy Test
Drive vehicle over a measured distance of at-least 10

miles. Check measured distance: against .odometer
me~sured distance. ·Error must be less than. fo~r .per
ce,nt. .

Speedometer
, Before' removing a· speedometer head, if possible:

disconnect the cable at the head and insert a short
section of cable core in the head. Rotate the section of
core to check for any dragging or noise. If the rotation
drags, is noisy, or does not turn freely and evenly,
replace the speedometer. '. " . .

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



33-02-2 Speedometer 33-02-2

DIAGNOSIS GUIDES

REMOVAL AND INSTALLATION

Instailation ' '.

1. Instail driven gear on speed sensor as identifie9"i'n
Figs. 1 and 2" ViewW. ' ",' ". ':

. .
2: .\nstall speed ser,sor in tnmsmission/transler ca~E3:' .

3., Instali retaining screw/nut.

4. C<?n~~~t ·\~pe~domete.r c~b(~,:-

5. Connect electrical connector.

Speed Sensor

Removal c.~ I

1. Separate the electrical connector to the, speed
sensor: on the transmission/transfer case. .. ,'.

2. Disconne'ct speedo~ri1eter:'cable from speed,'
sensor... '···,·' ....'

3. Remove retaining screw/nut.

4. Remove speed sensor. ' :

5. :,Re~ov,e ~riven 'gear.' .,'''':.. ,

Speedom~ter Cable and Core Speedometer H~~d ,

1. - Visu~lIy inspect the speedom,e~er cable for kinks, F-150 Through F~~50, F-Super Duty, Br,onco and
cuts, burrs, abrasion or severe bends behind 'the E-150-E-350 (Fi~s. 1, 2 and 3)
instrument panel due to the cable. being ,trappeq, o,n ,,', . . "
the brake clutch pedal support pracket If eviden'ce' . R~r.nov,~I.. ;~:" :.:"" ".' -;;'.' .
of -';any",'such' damage is ob$erved; replac~" tr~. ,1 ..,.' Remove.' instrument. cluster. '. Refer to' Section·, "
"~peedometer 'cable. '. 33-51,,'lnstrumen~ Cluster and. Printed ~ircuit.

2. ,CtietkJhe speedometer cable function as foll~ws:. :2;" R~mo~~·'spe~.dOl1Jeter. ca~le --(Fi~{,4). .

a.. Dis~onnect:the' speedometer cable-'at the ,:3~:' ~~Remove'leris"'~nd~m~'sk fr6ffi the cluster, where
speedometer, head., t. appliGabl~.,: Remove two spee90meter attaching

b., .Raise rear ~heels, start the' engine an~d ~hec,k.~ '. '.' .'scre~s ':(Fig: 4).. :'~'>"
.. ' "..the·' speedQmeter' core rotation at. the.. r:r"et~r," 4,.. R~'move<speedo~et~r.

end. I II·" . . . nsta atlon '
c." .If. the core does· not rotate, disconnect. the' ~ .' 'p" , "t' 'th~~'''''''~ ~ i\ d······ t' . 't -.. -thOe'A 'b'a'C"k" p'la'tel:a'nd. . h . . . . .. d . . ~~ "", OSI Ion e ' st-'ee orne er 0 '

cable from t e transmIssIon en . .,."~ , install the two attaching screws. Install th~ mask and
d. Twist core. If it will not rotate or is b~ndirig;, lens, then the instrument cluster. If a, new speedom'eter .

replace the speedometer cable. . " . " . is. ,fbe~ng installed, examine' the, square drive '~o~e .for
'. '.'~ , . .' , ~. ',. ,.,~' ' .. . ':, ~' sufficient lubrication., If lubrication is fl~~ded~ apply ,a·
e.· ·ExamIRe, t~e dnven Qear. A sc~re9, n~c~ed :O~. '4~8,mm (3/16inct1) diameter dab of.Sili..cone Grease; p~r.

" . ,.... ~gou.~ed dn.v~n gear IS. ~sually In~.lc~tlve of ",a Ford Specification' :,ESF-~ 1, C13;4-A pr ,equivaJ.ent,., in thEf
. damaged dnv~ gear ,?n t~os~ vehlcl.es that drive hole. Connect speedometer cable as. outlined.:.

have the driven -gear ,Integral wlt,h th,e , " .', " ' '.
transmission output shaft.. Th~ '~output shaft Econoline E-150'-Through E-350,· i=-Super Duty' ,
sho~ld be carefully inspecteq for imperfectiOJ1$) ,,' ,..,,' '" L, t

""', : -, and' replaced"if necessary:;::A driven 'gear With : Re'moval . " ~' '-' -~',

two 'or three adjoining tee~h badly scored is ~ . Raise vehicle' 'on' a .hoist.
indicative of improper assembly procedure:.. ~' . ,'0. .', .', • • . '•• '

The gear should be' inserted in the 2. l?,se~gag~"spee.dometer cabl~ ~laQ1P ~nd r~mov~
transmission while simultaneously turning the cable, assemqIY"from transmlssl<;>n (Fig,. ~).

drive shaft. This, will ensure irtitialengagement. · NOTE: On vehicles equipped' wi~h"a tran'smission-
and pr~vent gear damag.e. Force.should never mounted speed sensor, remove' the '~peedometer

. be used: Whenever~. qnve gear IS re~laced, ,a cable by pulling ~it out of the speed s~nsor.' Do~ot
new dnven g.ear.... sQ~uld. also . ~e Installe~.. al~empt to remove th.e ~p.ring retainer cli.p with the

. regardless ~f Its ,apparent condition. ' .:-', speedometer' ,.cable' In the sensor~' To ,Install the
. :" f'-·: .. 'Examine the core tip .for bt~aking or fraying. 1.1 . speedometer ~9ablej align ~~e c'orew,ith'the sensor

'. , .' damaged, replac~. ',' ' / ' L ,r",' ~. ", and snap cabl~: assembly "nto ,the ~~e~d se~sor.

, . .. 3. - Disengage all rema,ning cable' cli,ps. .,' , .' .-

4~ Push"cable an'd grommet'through'floorp'an opening
If the .speedometer is noisy" erratic, inoperative',: or, into cab ,(Fig.' ,3). ..' ' .

inaccurate, refer to the following :Diagnosis Guides.... ".' 5., Remove .retain-er holding, cable drip t7

6 'brake 'a'nd" .' '
clutch pedal support. .

~ I'.. 0_,. ';. _.. " ... ::. ~ •

6. Disconnect speedometer cable from speedometer
(Fig. 4).' ~." .. ,>~ ,..:: . ~\:~ .,: ~

Installation .
1'. : 'Connec,t speE3d6meter cable' to 'speed6rriet~r'head

(Fig. 4). "

2. 'Route cable throughfloorpan. openi~g.

3. Attach cabler,~·.blip to' brake·.and"\clu'~ch pedal'
support. ' , .

4. Press grQmr:n~t, into floorpaf) ,~p"enj.ng~: I • <

5. Raise vehicle ,on a hoist.
. ~'. " "Lubricate cable ·'~c.ore·' exposed', at;," t{ansmis~ion

,',.t- 'ferrulew,ith·~,Speedometer'Cable 'Lub~ricant D2AZ-'
,j'~ 19581~A (ESF-M1C~60-A) or ecl'uivalent. .' ,!-

7.' App~y a' ~6'~tlng ,d{~'Mu,lti-purp~se :Greas~: DQA~-" .
~~ 1~584-AA ,(E;,SR-M1 Q159~A) ...·or equiva~ent,. ,~o ~O-.
'.. ring on fe~rule ...'. ,,' ";. ' . , ." I· :' " •

~; .,L:~bricate," 'I[).::, ,,~~d, ~t~eth of-. driven' gear '. with "
. 'Speedqmeter" Cable Lubricant ·:;D2AZ-19581-A

f~,.·<. . ~ t'··~: ..(ESF-M1C160~A) or equivalent. Install driven gear
· ,Ibn ferrule. ~'" , :- 'i·
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33·02·3 Speedometer 33·0'2·3

, TEST STEP

1.0- I..DURING CHECKO~ SPEEDOMETER. IS 'NOISY'

1.1 I CHECK CONNECTIONS

• Check quick- COnnect speedometer·head<lor.prOper
attachment.~· "~ -

.. " ,.'

, . ..:-.\ ..~ "..

1.2 IVERI.FY·CONo,tr.'i~ WITH E,~.IN~~ R~NNI~.IN
NEUTRAL.,: . " . "

,,~RESULT'

All Connections 'are~ .
good

,. 'One or more
~nnections bad

~., ACnO":TQ TAK~ .

.:" -.... ,
.... '"'" ....

. . '

.~ :GOto .1.2. 'F .... '.
,':t

REPAIR or 'REPLACE
bad connection. CHECK,
for noise. . "

• With ~ngine running and -vehicle in NEUTRAL check
'for noise. : .:".". , ;1, ',., '; - ••.

Nqise ·is still present .. ~ CH~CK. for othe~ ~u~ .
,. . .of vehicle'noise., "

'. ;:''t J

, ",' .:Check" sensor for erratic or noisy operatiofl.

1.4 I CHECK CAB,-; (IF APPLICABLE)

.. ".- Chad< ~bl~ 'for any kinks or .bends:

..,. .' ~.. .~

, 1.5 I CHECK CORE

Sensor OK

~ensor not OK

.Cable is not OK,

~ ,GO.to 1.4.

... REPLACE sensor.
CHECK.system for"
noise. '

..... If kinks are severe,
REPLACE cable. For '
minor bends; ADJUST
cable routing to 'pbtain
generous curves and
CHECK for proper
connection.' '

• Disconn~t cable and check core for kinks,' burrs or Core is ·not OK:
bent tips.' . . . '. '. '..1!,' •

, .

REPLACE cOre.
CHECK system ,for,.

'.noise. ,.' '-':' ',:

1.6 I LUBRICATE SHAFT E~D

•. Put daub' of lube on end' of shaft.

1.7 I C~ECK GEAR(S) ..

• Check for damaged or worn driven gE)ar(s).- '

• ,,' I

~.: .

'Core Is'OK

Noise remains

~oise is 'gone .

Gear{s) .. ~~e :Qood
~.'" .

,:Damaged gear(s)'

'~ "

: ..,.

.. ,GO to 1.7.

,... Condition corrected..'"

~~ REPLJ\C·E. gear(s)as ~
required. CHECK ~ '.
system.

.. ,CK5319-2E'

"'l' ~ ..,

... : .: .. ':- ", t".~.
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. ~ Speedometer

SPEEDOMETER ~I$ ERRATIC 0flP01NtER WAVERS

33-()2-.4

'. :; ". ~. TEST STEP RESUL~\- ..:' - ~ ,;ACnON ·TO TAKE

2.0 DURING' CHECKOUT, SPEEDOMETER ACTS ERRATICA~~Y_Of3'POINTER'WAV~RS: "

2.1 ".CHECK 'CONDITIONS - ." ~

• Ensure qUick-connect is pro~r1y .attacheQ at
speedometer head:' .

. .

; .AI~·.po~n~ctiqns.~re, '.', , .~ .GO~.to ~.2.
. good, " .. .' .

" .

. 2.2 CHECK CABLE

One or more,
'connections are bad .

~ , ~ .. ' .

• r!. ~:'" I', .. \.. ~.

.. REPAIR or REPLACE
bad connections.
CHECK for erratic or

.wavering -pOinter.

.·Check',~pe~bm~te~ cable'for'kinksror 'bends i~'the ',' Cable'and'
rou~ing·. ...... ~ , drive tip.

~ While.·cable ,is .discOnnected ~t transmi'ssion, check
drive ,~'~p ~gu~re fC?r ~ear~

2.3

. ..~ .. :

CHECK'DRIVEN GEAR' ',-.

I· ~

'-':. @~ GOto2.3~;

If kinks are .severe~

REPLACE.cable: For..
,minorbends, .ADJUST~ ... '
cabJe routing to obtain
gene'rou's' curves;' ~nd
CHECK for proper .
connection. If drive tip is
worn, REPLACE cable..

. ,
I

• Check driven gear for damage, wear 9~ ,use, of
. incorrect parts~. . ~

REPLACE'driven gear.
CHECK speedometer.

i·" ..

2.4 'CHEQK CORE ','

• ' Dise<)nneet 'cabie and check core ,for kinks, burrs,' or
, ~nt tips.~

..~: .
l.

'2.5 CHECK CORE (CONTINUED) -

",

@ .. <30 to 2.4.

J~" REPLACE"core.. CH.ECK .
- ._ speedometer· .'. " .

• Install core and tum by hand to feel for rough or
irregular fn9tion. ,- -. '.

REPLACE core. CHECK
~peedomet~r.. r

; ~ .

9.: Assemble driven ge~r r:~Jainer to driv~,n geat with
retainer tabs·tOw~rd gear teeth (Fig. ,'3).. '~'. .

10. Insert driven gear and cable into transmission.'
Retain "by. tight~ning ret~ining sc,rew; to 2.25-2.82
N· m (20~25 in-I~).·,.~ .... ..' .~ .. " ~ ,

11. Secure cable. with ; 'clips/clamps. at 'locations
',.' indicated by tape on cable. . .

NOTE: The speedometer" cable routing should
avoid sharp bends; the cable should be straight for
approximately,203mm (8 inches) from
spe~dometer. .

12. Lower. vehicle.

. ! .

• ..Q.o ... "REPLACE' speedometer'
V head.: CHECK'" .

speedometer.

C~6786-2D
....~' ...

Speedometer'Cable 17260.
• l ..'. .:', ,".

F-150 Through ,F-350 and Bronco

Removal

1. Raise -vehicle. on a hoist. '.
.... 1'1' • .. ~ ...

2. Disengag~ speedor:neter cable ciamp and remove
cable ass~mbly from transmission (Figs. 1 and 2).

3. Disengage all remaining cable 'clips.

4. .Remove ~ screw holding cable clip to steering
column bracket.
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33-02-5

TEST STEP

Spe~dometer

SPEEDOMETER IS'INOPERAnVE:

RESULT' ...

33·02~5 -

AcnON TO TAKE

3.0 DURING CHECKOUT, SPEEDOMETER
-IS INOPERATIVE '

3.1 CHEC.K. CO~NECTIONS

• Verify qUick connect is properly attached at
speedometer head.

• .Check drive tip at. transmission end of cable to
make sure it ,S pro~rly .se~ted in ~ri,ven gear~

• Check drive ge~r and driven gear for damage or
wear.

3.2 CHECK ODOMETER

• Gheck operation of ~omete.r...

,.

: ,.l

All connections are ... GO to 3.2.
good .,

One or more ... REPAIR tighten sensor
connections are bad or or REPLACE 'bad '
drive tip not seated connections. CHECK to
properly see if speedometer is

now oPerative. .. -

.Odometer is operating ... REPLACE speedometer
head. CHECK
speedomet~r 'for

-- operation.

Speedometer pointer
operates but odometer
does not operate '.

REPLACE speedometer
head. CHECK'

.speedometer for ." .;
oper~tio~; ~

3.3 CHECK SPEEDOM~rERHEAD

• Disconnect cable and check that magnet shaft in
speedometer head turns freely 'by rotating' with a
short section of cable core.

If both oQometer and ~ GO to 3.3."' ~,
speedometer, pointer' "
fail to operate

,.
"

.·@ ....'REPLACEspe9ciometer
head. CHECK .. , -' .
speedometer for' " .... -'.
-operation. :~ " J ~ '" ~

@ .... GO ,to 3.4.'

3.4 I CHECK GEARS .,"_" l :

• ' Check· cable drive tip' at transmission'for'Wear. Drive gear, drive tip, or
driven gear damaged

... RE~LACE d~~aged.~r.
'worn gea'r or ·'cable. . _
CHECK~ speedometer. for
operati~n. '

3.~ I CHECK CAB~E

Drive gear, driven gear, ~ GO t~.3.5.,.:'·
and drive tip okay t l

;' - < ,

., Check speedometer cable for kinks' or improper
'routing. -

REPLACE cable.
CHECK speedometer 'for
operation. ' ~

• I~

-@ ~~O.to 3.6: ...

CK6787-2D

,f.,

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



33~02·6 Speedon:-eter.

SPEEPQMETER IS' INOPERATIVE' (Continued)

TEST STEP RESULT,·
, ,

-,' ,~

33·02·6

AcnO'N TO TAKE

3.6' I CHECK-SPEED SENSOR

.•~ DiSConnect' cable from speed sensOr and checK 'that
shaft in sensor turns freely

RE,PLAC.E ..sp~d:
Sensor'. "CH'ECK'

,$pee~ometer..for ,
operati,oii. .' """: '

3.7 1GHECK CORE

.• With ~bl.~ disconnected, check core.
'..

Core is damaged

®~·GbtO~.7.·· .

~ REPLACE core. CHECK .
, ,speedometer for .

operation. .~ ~~ .

Core will.not tum REPLACE cable.
CHECK speedometer for
operation.

CK6742-2C

5. Push cable 'and g'rotnmet through floorpan', openin'g
into cab. (Figs.-:'.1 and 2). ~

':" .

6. Lower vehicle.

7.' Remove instrClment cluster. Refer·to Section 33
51, Instrument Cluster and. Printed Circuit.
Disconnect speedometer cable from .speedometer
(.Fig~ 4).

NOTE: On vehicles equipped with transmission
mounted spee9 senso,~, remove speedometer
cable by' pulling it out of the 'speed sensor ~ Do not
attempt,to,remove the, spring retainer clip with the

. speedometer cable in the sensor.' To install the
speedometer cable, align the core with the sensor
and .snap cabl~ assembly into the speed sensor.

.. .. ~. . ..' ' , .. .. .; . . .

Installation , _, I, • '

1.', Sel~ct proper cable for vehicle, engine, and
tralJs,mi~sion,. as Jdentified in the Truck Ct1as..sis
Installation Manual. " ". . , ..

...:. . .. . .--.~:;,., . ,

2. ' Route cable', through floorpan opening.

3. Connect speedo'meter'cable to speedome~er hea'd
(Fig. c 4)'-

: -' ,. ,- ~

4. : Attach cable Clip to steering -colufJlrl brack~t.

5. 'Press grommet into floor-pan opening.

6. . Raise vehicle on hoist.
• ~ f"'" • .. •

,7. Lu~ric'~t~ ,cabf~, core expo,sed at transmission
ferrule with Sp;eedometer- Cable Lubricant D2AZ
19581-A (ESF-M1 C160-A) or equivalent.

8. ~ Apply a coating of. Mu'~i-Purpose Grease DOAZ
19584-AA (ESB-M1C93-A) or equivalent to O-ring
~on ferrule: ,. '.. ' '.

• l,...:."

9. Lubricate ID and teeth' of driven gear 'with
Speedometer Cable Lubricant D2AZ-19581-A
(ESF-MIC160-A) or equivalent, and install driven
gear on ferrule.

10. Assemble driven gear retainer to driven 'gear with
retainer tabs toward gear teeth (Figs. 1 and 2).

11. Insert' driven gear into transmission. Retain by
tightening retaining screw,to 2.25-2.82 N· m (20-25
in-Ib). :,

12. Secure cable with clips/clamps at loca~ions

indicated by tape on cable.

13. Lower vehicle. .

NOTE:' The sp~e,dol'D~te.r. cable, ,routing stiould
avoid ,sharp' bends;' the,cable should be'straight for
ap.proximat.ely. 20~~m (8 inc~es) from
speedometer~.'. " , ,,~,.,

.. ~ ;; . .. ...

Speedometer Cor-e~17·262''',

Refer to Figs. 1, 2 and 3.

Removal

1. Disconnect speedometer cable (core and c~sing

~ssE?mbly) fr<;>m spee~ometer he~~:· \ .

2. ,_ .' ~ull. ~p~edom~~e~ ~.ore out of ~pp~r ,er:'ld of casing.
3. If core is broken, raise vehicle on a hoist and

remove screw retaining speedometer cable clamp
to transmission:

4. Remove conduit and ferrule assembly and driven
gear from transmission. Remove driven gear
retainer, and remove driven g~ar and shaft frQm
cable.- '

5. Remove lowe; part of cO,re' (if. it is"brok'en) "from
lo~~~. ,end of ~a~ing. ,..': .

Installation

1.. Position driv~n gear to casing and install, gear
retainer. Install .driven gear and casing 'in
transmission, and install retaining screw. Lower
vehiCI~... . ,. ,.', ' J' t ,~'

·2. Using Motorcraft 'Core Repair Kit or equivalent,
'determine exact length of old core and cut new
core so that it is 20.6mm (13/16 inch) shorter than

. old core. (Do not cut from squared end of core.)
Remove any burrs or frayed edges.

3. Install tip on core, making certain t9 seat core in .
bottom of tip. .
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33-02-7 Speedometer,

SPEEDOMETER "IS INACCURATE

TEST, STEP' I RESULT ~

33~02~7

,AcnON TO, TAKE

,4~O' ,DURING CHECK-OUT SPEEDpMETER REGISTERS. AN': INACCURATE READING'

4.1 CHECK CONNECTIONS

• V$rify 'quick CQJln~t;~$ 'properly attached at
speedometer head. , ,"'

4.2 CHECK' ODOMETER

All Connections ,are
good

One or more of the'
conn~tiQns,are bad

GO.. ~o ~4.~.

REPAiR or REPLACE
as necessary.' CHECK

, for accuracy., J. .-

•~ • 1\." _, 1

"4.3 I CHE~K. QRIVEN GEAR

Odometer- is' accurate ~'REPLACE speedo~eter
head. CHECK for
speedometer accuracy.

Odor~eter is inaccurate ~ GO to, 4.3.

.'~Check 'for proper~ri~~n'ge,~r.,,· <

I :,

".': ~:

Driven gear improper

Proper driven gear
.~'... .

~ -R~PLACEgear with
correct gear~ CHECK'for
.acc~r~cy.', '

~ GO·to.4.4.'
.' __ < .• t

.....,.
• ~ 1 ~ .. ".

'4.4. l.qHEC~ PRIVE,~GEA.R AXLE,. Tt,RES~'AND
.. ,qORRECTOR ' , ',,' ~;, . . ,

'. e, CheC~ 'for 'proPer':drive ~ear. ~Ie;ti~es and
corrector.

/' "

. .~.

Drive gear, axle, tires
and' corrector'.... , \,

~~ 'REPLACEs~Qme~r
'head. CHECK for
accuracy.

4. Place .core and tip in a crknphlg die. Place die on a'"
solid surface and strike it ,squarely with a hammer
to' crimp it. .;'

5. Re'move crimping die.

6. Lubricate core with Speedometer Cable Luoricant
D2AZ-19581-A(ESF-M1C160-A) or equivalent (do
not over-lubricate). Install core (square end first)

-'Drive gear, axle, tires"" .. REPLACE incorrect
. or' corrector are not: compOnent or dnven
-correct gear. 9HECK for

~ccuracy.

CK5323-2C

into upper end of casing, and push it all the way
through to transmission. When cable is nearly
seated, twist it slightly to make sure that square
end is engaged in speedometer driven, gear at
transmission. .. .

7. Connect cable assembly to speedometer, being
sure to eliminate any kinks in housing and shaft.
Check operation of speedometer.
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33·02·8 Speedometer. 33~02·8

(',

.' K4102·2H-·

.""

~,
., FRONT OF

VEH~LE-

'VIEWY

.' 'RETAINER
17292

GROMMET

"ASSEMBLE RETAINER TO GEAR WITH
TABS ON BACK SIDE OF CLIP TOWARD
, . TEETH ON' SPEEDOMETER GEAR

SCREW AND" 1:" • '-;'.'

" WASHER
ASSEMBLY ~.

TIGHTEN
TO 2.25-2.82 N'm

(20-25 IN-LS) .

l

. CABLE

CLIP
17266

. CABLE ASSEMBLY
17260_ ••

O-RING COAT WITH
ESA-M1C45-A GREASE

. OR EaUIVALENT

7.SL AND 7.3L WITHOUT SPEED CONTROL
VIEwW

ViewS W
ANDZ

, "

.' '. F-SUPERDU'TY' '- 4x2 MODEi~ ,
..... V_'_EW_X ....... ........V_I_EW_Z_· ~1,

-NOTE: AVOID TRAPPING SPEEDO CABLE ON BRAKE AND CLUrCH
PEDAL SUPPoRT BRACKET . ,

• -NOTE: IDENTIFICATION TAPE IS CLEARLY VISIBLE MINIMUM 50.0'
MILUMETERSFROM DASH IN THE ENGINE COMPARTMENT
WHEN CABLE IS PROPERLY ROUTED BEHIND THE
,INSTRUMENT. IF THE TAPE IS NOT VISIBLE, FREE THE CABLE

. OF ENTRAPMENT BEHIND THE INSTRUMENT AND PULL
CABLE THROUGH DASH PANEL GROMMET FROM ENGINE
COMPARTMENT SIDE. .

- -m>TE: CABLE ROUTED INBOARD OF APRON AND DASH PANEL ,
MOUNTING BRACKET.

NOTE: PASS THE SPEEDO CABLE OUT THROUGH THE HOLE IN THE TOE
PLATE. REMOVE.SHlpPlNG.,PLUG .fROM ODOMETER, ENl) ,qF..
CABLE. FIT THE CABLE END UP TO THE ODOMETER AT THE REAR
OF THE INSTRUMENT CLUSTER PRESS FIRMLY TO SEAT THE' .'
LOCKING TAB. SECURE THE CABLE TO THE STEERING COLUMN
PlATE WITH ,SCREW SLIDE THE GROMMET DOWN THE CABLE,
AND SEAT IT IN THE TOE PLATE HOLE. LUBRICANT MAY BE
USED TO SUDE.THE GROMMET DOWN THE CABLE. PQSITION
CABLE WITH LOCATING'YAPE INFLOOR:PAN CLIP. ASSEMBLE

.O-RING SPEEOO GEAR RETAINER AND CLAMP TO
TRANSMISSION. . '. ,

CABLE ASSEMBLY
. 17260 AND 9A820

SPEEDOMETER
17255

;,

INSTALLATION OF SPEEDOMETER CABLE'
TO AUTOMATIC TRANSMISSION

AND 4 SPEED TRANSMISSION .
',MAIN VIEW

'ASSEMBLE RETAINER GEAR WITH TABS
ON BAcK SIDE OF CLIP, TOWARD TEETH

ON SPEwEOOMETER·GEAR

~
. RETAINER

SPEED SENSOR 17292 .

ASSEMBtV-9E731 " " , .~

~
FRONT OF VEHIClE

APPLY LUBE TO ·t.O:
AND TEETH OF DRIVEN
SPEEDOMETER GEAR '

BEFORE ASSEMBLY TO
SENSOR ASSEMBLY

._ CABLE .~ SCREW AND WASHER' .
ASSEMBLV . c:p ------ 57621-S2

9A820 ' .,' 2.25-2.82 N'm (20-25 iN-LB)

4.91 EFt S.OL ER AND 5.8LWITH OR WITHOUT SPEED CONTROL
, 7.Sl AND 7.3L ENGINES WITH SPEED CONTROL

VIEWW

'. ~

FIG. 1 ~ro~c~, t:=.15~~·~50 'and. F·~uper Duty Speedometer Cable Installation (4x2)

"
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33-02-9 'Speedometer . . 33-02-9

VIEWW

.....

':~'"
FRONT OF VEHICLE

.~ ..:
;:..

. CABLE

.'~ .~.

t!!j!!JI
FRONT OF VEHICLE

.' ~~~
:SCRE~/ - -•..

GROMMET .,~ .

VIEW X ' . . VIEW V

FRONT OF VEHICL~

~

ASSEMBLE RETAINER TO GEAR WITH
TABS ON BACK,SIDE OF CLIP TOWARD

TEETH ON SPEEDOMETER GEAR.. 'I·~ I.. a"":: "'., .

~CLAMP PART OF
SENSOR ASSEMBLY

.APPLY LUBE TOtO.
. AND TEETH OF DRIVEN
, SPEEDO ',GEAR BEFORE
-ASSEMBLY TO SENSOR

ASSEMBLY:

INSTALLATION -.'ALL' ENGINES W/SPEED
CONTROL AND 4.9L EA, S.OL EFI

AND S.aL EFt W/O SPEED CONTROL
VlEWW

ASSEMBLE.RETAINER TO
GEAR WITH TABS ON BACK

CABLE SIDE OF CLIP TOWARD TEETH
9A820 O~ ~PEE,D<;>METERGEAR

COAT10~RING

WITH ESA-MIC45-A

flt.-7:;
NUT ' .....~........

, W620397-S36 ..', '~ APPLY LUBE TOtO.
TIGHTEN TO . AND TEETH'OF DRIVEN
2.3-2.8 N'm . SPEEDO GEAR BEFORE

(20-25 IN-LB) 'ASSEMBLY.,TO CABLE·

INSTALLAnON - 7.SL AND 7~3LD

ENGINES W/O SPEED CONTROL
.. ,VlEWW.·

K4897·2G

FIG. 2 F.150-F.350·~ F-Super Duty and. Bronco Speedometer~Cable Installation (4X4). ., . ,,(
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33~02~1,O ,Speedometer" 33-02-10

~~ CABLE
I ~'ASSEMBLY'

9A820

I

APPLY LUBE TO 1.0.
AND TEETH OF

DRIVEN'SP'EEDOMETER
GEAR BEFORE

ASSEMBLY
TO CABLE

FRONT OF VEHICLE
,~'

,l' . BRAKE AND. CLUTCH PEDAL
. SUPPQRT BRACKET

View z

SPEE'DOMETER
CABLE CLAMP

17266

'I

...... '

7.3l AI'ID 7.5l 'ENGINES
WITHOUT SPEED CONTROL

VIEWY·

. RETAINER-17292
ASSEMBLE-RETAiNER TO'GEAR WITH

TABS ON BACK SIDE' OF CLIP TOWARD
TEETH- ON SPEEDOMETER GEAR,\.

0-RING-87036-S94 .',

(COAT WITH ESA-MIC4~-~l\. : '~
, . 'CABLE', . .' ..

ASSEMBLY,~';,
: 17260', .

"', '

. SCREW AND'
'. WASHER
. ,.:57622:S2
2.26-2.82 N-m
(20-25 IN-LB)

' .•
FRONT 'OF, VEHICl~

FRONT FLOOR
CROSSMEMB~R

•VIEWS X AND Y

. . INSERT CABLE INTO
.. SENSOR ASSEMBLY SCREW AND

PRtOR TO INSTALLING," WASHER
" INTO JRANSMIS$ION 57622-S2

2,26-2.82 N'm
{20-25 IN-LB)

ALL ENGINES WITH SPEED CONTROL
AND 4.9l EFI, 5.0l EFI AND '

5.8l EFI WITHOUT SPEED CONTROL
. VIEW X '

RETAINER-17292
ASSEMBLE'RETAINER TO GEAR WITH

TABS ON BACK SIDE OF CLIP TOWARD
TEETH ON'$PEEDOMETER GEAR·

SPEED SENSOR ~-' t
ASSE~B~Y. . . :~r'., ,,V

COAT.O-RING WITH .' .
-ESA-MIC45-A ./,. -.'

APPLY LUBE TO
1.0. AND TEETH.

.OF DRIVEN
..:' SPEEDOMETER
..'.'~GEAR' BEFORE

ASSEMBLY TO
. SENSOR

ASSEMBLY

. CABLE
- ASSEMBLY

9A820

SPEEDOMEtER

~':'

DOUBLE CUP
N802769-S'

GROMMET

VIEWW

FRONT OF
VEHICLE

, .
PARKING BRAKE CABLE
INSTALLED OUTBOARD

K9120-2C

FIG. 3 E-1'SO-E-3S0-Speedometer Cable Installation (Manual Trans.).'

'CAB LE ASSEMBLY

"/

PRESS FLAT SURFACE AND PULL CABLE
AWAY FROM SPEEDOMETER HEAD (PLACE

INDEX FINGER ON METAC TUBE AND
THUMB ON PLASTIC RING FLAT SURFACE)

SPEEDOMETER SHAFT

~
:.-:" .

,r,.. ;;';"".'," '
• < "'••'••"".:""'" """",'":"".",,',,,',:".,

c:",--, "',:;":

K2327·1D

FIG. 4 Speedometer Cable Quick-Connect
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33-04-1 Tachometer 33-04-1

SECTION 33-04 Tachometer

, SPECIAL SERVICE TOOLS '. . . . • . . • . . . • 33-04~3.

.VE~I.CLE APPLICATION ............•......... 33-04-1

SUBJECT
. .

DESCRIPTION AND, OPERATION .•.... ' ,; 33-04-1
DIAGNOSIS AND TE~TING',.·.' .- : .. ' ~ .'33-04-2
REMOVAL· AND INSTALLATION .'.~ .. '.. ~ -; '." .. 33-04-1

SUBJECT 'PA.GE

, -
REMOVAL AND INSTALLATION

19C507-AA (ESR-1Vi 14P5-A) ~ o·r equivalent
commercial cleaning product, using a' clean, soft,
lint~free ,cloth. The Ford glass cleaner has been.
specially formulated for cleafning windows in

. atitomotjve 'vehicles "an'd is approved"'for use: in
cleaning the plastic instrument clustet" 'lenses. Read
and 'carefully follow the directions ·on the ·container
for' best results. . ..' . . . .

VEHICLE ApPLICATION
F-:15.0-F~3~O, F-Super Duty. a~d.,· Bronco Ve~icles..

DJ:SCRIPT~ON.AND OPERA'TI'ON ..'
.The,tachometer is ~n electrically operated instrument·

which indicates eng'ine speed in revolutions per minute
, (RPM). It is mounted, in the ',instrument cluster assembly. ,

.The tachometer on F-1597-F-350, F-Super Duty and
Bronco vehic,les can be used with ~ither 6-cylinder or
8-cylinder engines'. The tachometer term'inals "B" (+12' Removal ';.: ...

\ volts), "C"(coil negative),' and "G" (ground) are " . .' ,.," ...
connected when .used for 6:-cylinder "engines. A fourth:, 1~ .. Dlsc()nne~t\battery ground.;c~b~e.·~

terminal "8". ,'(8-cylinger' ground) is grounded through ,'. 2·. Rem'oveinstrument·' cluster.. ,Refer- to Section
the wire harness for 8:.cylinder eng~ne operation (Fi~. 1).' .~ : , ,:'. 33-51 ~ Instrument .Cluster;·and Printed' Circuit.-

C.A~TION: T!le" use' ,of ,vinytcleaners. an~ ot~er" 3. Remove seven screws attaching 'mask_and lens to
similar cleaning agents to cl~an:the vehicle Interior . , cluster backplate and remove mask and lens.
and/or instrument cluster ·Ienses has resulted in , .', " .
damage to the instrument cluster. lens,es. The 4.' . ,F3emove tachometer by pryl.n9 _:~achometer dl~1
chemical content of these cleaning' agents,.' 'aV!a,Y from cluster backpl.ate·, (tachometer IS
(O-dic,t'llorobenzene, . e~hyl alcohol and/or' ~ retained backplate by retaining clips). '.
cellosolve),.. has produced fog~ing, spotting, stain, Install~tion, ' '..... ,~~:,'
or splotches of the lenses, either through over-' , _ ' . ,
spray or direct use on th~ lenses. Therefore, . 1. Po~ition tachometer. cluster backplate, 'and 'push
extreme caution should be t~k~1i during interior "~. into position' (making ',certain the four tachometer
cleanup to ,prevent over-spray of cleaning agen'ts" ' pins corr~ctly seat in ~he clustet backplate clips).
which cont.ai.n the c.he.mical contents mentioned 2. Position lens and mask to the Gluster 'backplate
f~om c~ntalnlng the Instrument cluster lenses. and install. the ~seVen 'attachinog sc.rews. Install the

.The instrument' cluster lenses should be cleaned "instrument cluster. Connect battery ground cable
with Ultra _Clear Spray Glass Cleaner E4AZ- .' and .check operatio~. of the 'tachometer. ' ,

A, ~RAKE EMI~S '

C> f '0

TACHOMETER

INSTRUMENT'
CLUSl:ER .

CONNEC:rOR

PIN" }»)o--"~__o"")

14289/90

,---~ P_IN_13---.. )~ ....)

PIN 2-----------....)>-,---.~)
PIN 12,) )>-__- .....~J t, . t

i :::;?:R,NESS. , ~ :~~1W .
_ ~ (8 CYLINDER ONLY)

IGNITION
COIL

TO IGNITION
SWITCH

WARNING LAMP
FUSE 10AMP '"

TO IGNITION,
SWITCH: .'

K4177·2B

FIG. 1 Tachometer Wiring Diagram
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33·04·2 Tachometer 33·04·2

DIAGNOSIS AND TESTING

TEST STEP RESULT

"l .......,;.:..

AcnONTO TAKE

;/,

GO to A3.

60 to A2.

GO to A1.

REPLACE fuse. If fuse
blows again, CHECK for
shC?rt in"circuit. '

~GO to' A4.·"

'GO to,A2.

Condition is not in
.tachometer.' SERVICE
wiring.. ' '.: ~

. 'SECURE loose '.
.~6nnections.

..:. ~~:
..... :.....

,'"
'.11 .... II

• ~ I • ~.... •

.. @5

, .' ~.

"r.".

,Erratic and/or wrong .
indication

CONNECTOR '''B''

TACHOMETER
GROUND

INOPERATIVE, ERRAnc';', WRONG INDicATION .

GROUND'o
S'CYLtNDER ONLY·

• ~, '" #

>'-1

',( ..

• Check fuse.

': .' Check for.loose Wiringconnect.ions in ,engine ,
compartment or at instrument cluster.. ~ ;'

•. Remove instrument cluster and make resistance
\' , and voltage checks (usiQg ~o~und~, Digital Volt .

Ohmmeter'007-00001 or~',equivalent), at 14401 wiring ·
:hame~~, connector as follows:' ,

.• Check complaint. " . Ino'peratiy~'"

I CONNECTOR',,~A". "

'·+12V TO
-:TACHOMETER'

A3 MAKE RESISTANCE CHECKS

A1 CHECK FUSE

AO VERIFY CONDITION

'A2

1. Check 'pin' #2 ,'(connect6r 'B') resistance to
chassis:ground - should, read'1 ohm or less.

2~ Check pin #7 (connector 'A') resistance to
.,chassis ground -- should read 1 ohm or less, :if

vehicle has a-cylinder engine. Open circuit if 6-
, cylinder engine. '
3. Check ,pin #6 (connector 'A') resistance to

negative "terminal of ignition coil should be 1 ohm
, or less. -', '.' . . ," .

4. Connect battery. Tum ignition·switch,ON. Check
for -t 1.2V at pin '#13 (connector 'A'). Turn ignitiC?n

'OFF.' ". ;.
pisC9nnect batterY.

A4 CHECK TACHOMETER CONNECTIO~S

• Check for loose or missing cluster connection clips, 
or damaged printed, circuit.

RESEAl (or replace
. . missing) clips and/or

.R~P.LACE printed circuit.

REPLACE tachometer. '

CK6179-2D
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33~04·3 .," Tachometer 33-04';'3

ROTUNDA EQUIPMENT

1~1

0,. 'Or-

, .~.

'f·

, \ .:~

,"':"~: :', \.

, ~!

,.,

"-.:

"

-,I

:".:

»j- .'
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33-06·1 Tachometer' 7.3L~Diesel

... ~ . \ "- -.. ~
J, J

:. t~" \ I •

.. :

SECTION 33-06 Tachometer 7.3LDies~l,

SUBJECT PAGE.

DESCRIPTION AND 'OPERATION ..•......•... 33-06-1 .
DIAGNOSIS AND TESTING •••.•.••..•••.••.• 33-06-1
REMOVAL AND INSTALLATION ..••..•••.•.••• 33-06-1

• ...... I

SUeJEC~ PAGE'

SPECIAL SERVICE TOOLS . ~ • • . . • • . • • • •. • • • . . 33-06-4
VEHICLE APPLICATION ~ ••.•••..,.•.•. 33·06·1

VEHICLE APPLICATION
F-2'50, F-350 and F-Super Duty Vehicles with 7.3L
Diesel.

DESCRIPTION AND OPERATION

The tachometer is an electrically operated .
instrument which indicates:, engine speed in
revolutions per minute (rpm). It is mounted in the
instrument cluster assembly.

The tachometer receives its signal from a variable
reluctance sensor (mounted in the injection pU'mp
timin'g gear cover). '

REMOVAL AND INSTALLATION

Remov~1

1. Disconnect the battery ground cable.
2. Remove the instrument cluster. Refer to

Section 33-51" Instrument 'Cluster and Printed
Circuit.

3. Remove the six screws attaching the' mask and
lens to the cluster backplate and remove the
mask and lens.

4. Remove tachometer by prying tachometer dial,
away from cluster backplate (tachometer is
retained to backplate by retaining clips).

. Installation
1. Position the tachometer to the cluster

backplate and push the tachometer assembly
,into, the cluster backplate. .

2. Position the lens and mask to the cluster
backplate and install the· seven · attaching
screws. Install the ih'strument cluster. Connect
the battery ground' cable. and check the
operation of the tachor,neter.

DIAGNOSIS AND TESTING

r Refer to the fOllowing schematic and Diagnosis .
Guides to locate and correct typical tachometer

problems. Readings can be taken using Rotunda
- Digital Volt, Ohmmeter 00..1-00001 or equivalent.

MANUAL TRANSMISSION APPLICATION

B

S

G

PIN NO.2
(CONNECTOR "8'

WARNING LAMP
FUSE 10 AMP

INSTRUMENT
14289-90 ' CLUSTER---.)>-------, CONNECTOR

W PIN NO.6

'( (CONNECTOR "A").

-------.» )
DIESEL

SENSOR

TOIGNlnON
SWITCH

K12107·2B
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33·06·2 Tachometer 7.3L Diesel 33·06·2

DIAGNOSIS AND TESTING (Continued)

~ • "'4,,,) •

AUTOMA~,.(E4OD) TRANSMISSION APPucA110Ns

~ BRAKE FUEL
-H .ALTEA

PtN NO. 13 .
(CONNECTOR "A") 8

INSTRUMENT
CLUSTER·

CONNECTOR

PIN NO.6
(CONNECTOR HA")

» ).Sy
-12A581-

.10 AMP. PIN NO.2
(CONNECTOR "8")

TO IGNITION "'-------------'
....'. SWITCH

EEC-4 (WITH INTEGRAL
OPe-100 E400 TRANSMISSION ':"

,CONTROLLER) ,

, DIESEL
SENSOR

K1384?-ZA

....... {

I. ..~. ' .

. ~

'<':" " .
.-

._....
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33·06~3 Tachometer 7.3L Diesel ~3·06·3

DIAGNOSIS AND TESTING (CQntinue~)

INOPEAAnVE, ERAAnC, WRONG INDICATION

GO to A2.

AcnON TO TAKE

GO to A1.

Condition is not in
tachometer. SERVicE
wiring.

GO to-A3.

REPLACE fuse.. If fuse
blows again, CHECK for
.~h'?rt in circuit.

.SECURE loose
connections.

.GO to A4. '

"GO to A2.Fuse is good

Erratic and/or wrong
indicat,on

Wiring OK

Loose connections

In~~rative

Fuse bloWn

Open or shorted

Connections secure

TACH AND DIESEL
SENSOR GROUND

DIESEL iSENSOR .
(OR DPC-1OO)
SIGNAL)

1234567

• Check for loose wiring connections in engine
comp~rtment or at instrument· cluster.

. .• Remove instrument cluster and make" resistance
and voltage checks at 14401 wiring' harness
connector as follows:

AO VERIFY CONDITION

. • Check complaint.

• Check fuse. '.,/:'

A3 MAKE RESISTANCE CHECKS

A1 CHECK FUSE

.A2 CHECK WIRING

TEST STEP RESULT'

+12 VOLTS
TO TACH

~14
13

12

11

10

9

8

CONNECTOR MA
(LM SIDE - AS SEEN

. FROM REAR OF CLUSTER)

CONNEctoR M8-
(RN SIDE - AS SEEN

FROM REAR OF CLUSTER)

1. Check pin No. ~ '(of connector "B") resistance to
chassis ground - should read 1 ohm or less.

2. Check pin No.6 (of connector "A")' resistance to
corresponding terminal of diesel sensor m~ting
connector -:- should be 1 ohm or less.

3. Connect battery. Tum ignition to the RUN position.
Check for +12 volts at pin No. 13 (of connector
"A"). Tum ignition OFF.. Disconnect battery.

CK12705-2B
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33-06-4 ,Tachometer 7.3L Die'set

" ,

\ , DIAGNOSISr·AND ,TESTING (Continued)

• c TEST ,STEP :". "RESULT

A4 ,CHECK RETENTION CLIPS

, • Check for loose tachometer retention' clips :on rear
of instrument cluster, ,o~ damag~ prin~ed circuit.

Clips loose TIGHTEN clips and/or
REPLACE printed 'circ~it.

Clips tight

AS CHECK DIESEL SENSOR MOUNTING AND/OR
CONNECTOR'

• Check to see that sensor is not loose in its
.~ounting (in'injeCtion pump timing gear cover).
~ Check 'for loose connection. ..

'Sensor and/or
connector 109se

'.
- .. '#

~ TIGHTEN sensor to
20-27 N·rri., (15-20 ,ft~lb)

and/or connector.
....... -, J ... .....~

Sensor' and connector ~ GO to A6.
tight

A6 .CHECK DIESEL SENSOR',FOR DAMAGE

. ,~r Remove;sensor and check for phy.sical damage to
,- sensor face (resulting from cOntact with timing i

';, gear)':' " I ",. .

~, NOTE:, .Checklng contl~ul'tY'~cr~ss th~ terminals
of the diesel sensor will show Infinite resistance.

Se~sor damaged

'Ser,~r not' damaged

REPLACE sensor.'

• • oS. I,'''~

GO to·A~.· "

A7 CH~G~ DIES~L SENSORRESI~TA~c,~~

.' Remove sensor and check D.C. resistance across·
:sensor 'terminals (with sensor in free: air - no
ferrous, materials in itsrimmediate vicinity).,

~ . Resistance should be 2000·3000 ·ohms.

, ,. (

Sensor resistance ,.. REPLACE sensQr. ' ,
, outside- of specification' : :

Sensqr resistance OK. ~ GO to AS. '

AS E40D AUTOMATIC TRANSMISSION'APPLicATIONS'
ONLY DPC-100 TRANSMISSION CONTROLLER
SIGNAL CHECK

" , "

, • ~ It

,1. Reconnect battery cable and start ~ngine, and allow No signal output
engine to idle. . ,;.

2. Check RMS AC v~ltage of DPC-100 controller
output signal (pin 6 of, connector' "A", at instrument Sig~al OK
cluster) ..Voltage value should be at le~st 300 mV.

~ REPLACE EEC-4' :
Processor Unit.

~ REPLACE ,tachometer.

CK12706-2B

SPECIAL SERVICE TOOLS

CK12708-1A
Digital Volt OhmmeterI~

t.·.. • "'
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33-10-1 .Charge Indicator-Lamp .33~10-:1

SECTION 33-10 Cbarge -1'Qd-icator-LaJllP:
- ~ • ~ .. -... • , • '. .'.~. .', I

DESCRIPTION'··AND ·QP·ERATION ,',
{Charge' .Indicator Lamp -System ,•.. -~33-1O~1
., F-150-F-350;"~F-S'lJper-puty an'd' : ~:!' '~" ':". .

.-.:.Bron~o : : '..-':'. :- :~ .-;~ ·..·~:.·33-10-1
DIAGNOSIS~' AND TESTING ' 33-10-2

SUBJECT
....

SUBJE.CT· ":. '-', ~(.' .~ . . ..... PA'GE

" REMOVAL AND INSTALLATION ~.~
Indicator Lamp .':. :.'.....• ~ . ' 33-10-2. -

F-15Q-F-350, F-SUper.· Duty .and . .
Bronco , ; ...• ;~ .• ~.,.' '. Ii •••••• '•• 33-10-2

VEHICLE APPLIC-ATION ~ ..".'~o:. ~ .. g ~ •• ~ ••••• 33-1~~1

, ~
1/','.

~~HICL.E·, ~·~PLICA"ION

F~150-F-3g0, 'F~Su:per D~ty and Bronco.

Q~SCRIPTION'~'AND OPERATION'

.. ..... }. \i • "

With current :~in the' treJd. and,' the 'roto'r turning, the
alternator stator produces. aDC voltage. at. terminal B;AT .
(to battery) and terminal 5TA. (Voltage at 5TA is one..

. " half voltage at· BAT:) .
.... ~" ..~, ~ .

" .'.- A preset voltage at 'terminal 5 operates the electro'nic
Ch I d· t 'L St'" . ~ .' -, ~ control to. open' ~the ihdicator .swi~ch,' which 'removes

arge i1 lea or amp ys em ground from the alternator" warning indicator. . .. . .

F-150-F-.350,. ~-~lJper-~iJty.and Br~n~.~, ._', . The alternator,output is controlled.· by th,e current in
The battery; alternator, and electronic voltage regl:Jlator.' the field. The aye~age .voltage o~" th~ field depends' on ..
make up the ch~rging system (Fig~.. 1. and .2)4"~·' r -,' .' the percentage of time .the field switch is closed. The

. . . ., ... ~ ..' 'electronic control closes the field switch when' ,the
'With the ignition switch in 5TART o~ R,UN:.. battery '" voltage' at A is low,' "and opens the switch when ~the

cur.r~.nt. ~~C?w~., t~,ro~g~ th~ alternator ~ndlc~tor. _lamp' .. ' voltage at A is' high'. ~ ~. ~ .. ~ . ~
which Is.a reslstor/bulb'lnparaliel mounted. In the' .' -. - .'. ~". ,_ . . .
cluster, into the regulator at terminal I, and to ground The voltage:'regulator,holds ~he. 'syst~m voltage at'
through the. $olid-state inqicator switch. The electronic. approxim'ately14 .vo.lts, which may vary with

. control measures a low voltage at regulatortertninal A, '. ': tem·peratur~. The av.erage ..~Iternator output is then ~ny
apd closes the field. switch. rhis applies battery voltage required ·value betweel7l zero· ,and full curr~nt, depending
to the field . .thr<?ug~: altern~tor terminal .F.. ' .~~.:' "~'.::' ::.' on conditions ·.~ens·ed'~ by' the voltage regulator. ..-

. ~

' .......
'. 1'"-· .'"•• to

SOLID
STATE'

. f

I

,s I
I '. ~ ....

.1 .

.,-. --.---,
,.. " BAT

/. I
·1 .. I.
I ':' ':' I

_I I
I I
I I

. 1 .I~_
I
'L~T:'__f FLO

ALTERNATOR

.; _ ... • I' . • .....,~.. .', f· ,. • .'. •

CHARGINGSYSTEMWITHELECTAONIC . INOICATO~" 'I-~.-<---.-.-, - --I
REGULATOR ANO INDICATOR LAMP IGN SWITCH A ", ' . . ,,: . ,

+"'-'-.~ ~ -~ .' . - -~. -' '., I.
'.. "...<~~TTERY--- _ 5000HM '. ~ I

~ , I':':.. , I
,; '.'{. .:: I

I
.... ' ·.. "1

I
·1·

I
I
I

, . . . "1

L -' -EL'ECTRONIC-;··-.'-·...:-r;-1
VOLTAGE REGULATOR :._

..... -

K4926-2D

FIG. 1 Charging System Schematic-EVR System
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33-10-2 Charge Indicator-Lamp

IAR SCHEMATIC
IAR ASSEMBLY,.

.. RECTIFIER' - B+~

,*R IS 500 OHMS FOR WARNING
. LA~P SYSTEM "

B+ IGNITION
SWITCH

,
r!\ FOR WARNIN~

*R \::(.J LAMP SYSTEM
..J

........ :

K10428-2A .

---... FUSE
LINK

.. , .. ~

;BATIERY TERMINAL
. OF STARTER RELAY

·A'SCREW .. \.... -' . .j

. 'GROUND F SCREW TO FULL FIELD. ALTERNATOR

REGULATOR
, ',- ~ -, -.- -:- - ~:- -:-',

~----':""':";"---~'-'~---1~ SENSING' ......---+--... >----+----.
," AND ',I

SWITCHING
CIRCUITS

~IG. 2 Charg;h1g' Syste~ Schematic-IAR ,System

, DIAGNOSIS AND."TESTING
, • _ • • oot ,. ~ '. ", ••

. ,Refer.to Section 31-01,' Charging SysteITl General
Servi¢~.·. . . . ,'. ,

. REM.OVAL'AND INSTALlA.TION

In,di~ator Lamp

F-:~ 50~F~350', F~S'Uper: ~uty' and Bronco,

'To, ;emove the indicator bUlb .socket r~mQve the
instrument cluster assembly to, gain access to indicator

,bulb s'ocket. ,Refer to Section '33-51 ~ Instr~ument Cluste'r'
and Printed Circuit. Turn the bulb, and so'cket assembly
one-quarter turn counterclockw~~e. and. ,rem~ve. ,To"

. ,install reverse this pro~edure. . , '

.CAUTION: The ~se of vinyl cleaners .and 'similar,
other cleaning agents to clean the vehicle interior
and/or instrument cluster I~nses ha's resulted in

•~ f~'- -'.' .. I ••

darrl~geto'. the :instrument, cluster lenses;. Th"e.
.chemicalcontent of the,se. cl~aning .agents
(O-dichlorobenzene,.. 'ethyl' alc.ohol and/or
celJosolve), has produced fogging;' spotting, stain,
or, splotches of the lenses, e.i~lJer" thrQugh over
spray or direct use on the lenses. 'Therefore,
extreme caution should be taken. during, jnte~ior
cleanup' ~o ~prevent over-spray', of'~cleaning agents
which 'contain the chemical contents mentioned
from, contacting· the instrument cluster .,Ienses. '

'The instrument cluster lenses should be clea'ned "With
Ford Glass Cleaner E4AZ-1-9C507-A (ESR-.M14P5-A) or

.'equivalent commercial cleaning.product, using a cle.an',
. soft, lint-free cloth. The Ford Glass Cleaner,has been
'espec,ially formulated for cleaning windows ~ in· .
automotive vehicles and is ,approved for use in cleaning

. the plastic instrument cluster lenses. Read and carefully
follow the directions shown on the, contaiAer for bes;t
results~ '.
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Charge Indicator-Ammeter 33-12~1

SECTION 33-12 Charge' 'In~icator~Amri:leter'"

DESCRIPTION AND OPERATION ••...•.•••..•' 33-12-1'=-"
,DIAGNOSIS AND TESTING ..•..•••..•..• ,•..• 33-12-1 ,~;.

REMOVAL AND INSTALLATION '
E-150-E-350 ~ '.• ~ .• '~ ~ ~ ••. : ~ . 33-12-2 .

·SUBJECT PAGE SU~JEeT PAGE
, ,.. -

VEHICLE APPLICATION ..•.••.'.....•..••..••. 33-12-1
. ~..." . :.~. . . ..

VEHICLE APPLICATION
E~150-E-350 Vehicles. :

DESCRIPTION AND ,OPERATION
The ammeter is a gauge which sen$es the direction

and rate of ,flow of electrical current' to or from .:the"
.battery to indicatewt:l~ther the battery is,' being charged, .
or discharged~A shunt-type ammeter is~sed in E-150-
E-350 (Figs. ,1 and 2). .. '

DIAGNOSIS AND TESTING
To tesf·the"ammeter, turn the ignition switch to RUN. "

position (englrie 6ff). Turn the headlamps ON, and pface
heater blower in HIGH position.. The meter pointer
should move toward' the D or 'discharge scale. If no
mov~ment of the needle ,is observed,'·check··thebattery
to circuit breake'r:wire' continuity, and circuit breaker to
ch.Jster 'continuity. "If, co'ntinuity· -is confirmed, and the
meter does not indicate·either a charge or a discharge,
the meter. ,is inoperative. Replace :meter ·and recheck
operatio'n. ""r. ,

CAUTIO~: i;>'o not· use
l

• juinp~r wires. to detect or .
chec.k, operation ,at "charge, indicator sU'bsystem.

'., .. '. - . . . ~

.. If the· meter pointe-r moves toward the C' of charge
scale ~hen ~~e he~dla.mps .~r~ turned on, the wire

- '
~ - ,

connections to the' cluster are reverse Connect the' .
wires to the arylmeter',correctly after checking first to
make sure that th~ battery is not reversed. -~

• ,f '. "!'.. •

"R"EMOVAL AND INSTALLATION
C,A~TION: -The use of vinyl. cleaners and similar
other cleaning ag'ents fa 'clean the vehicle: interior
and/or' instr'urrient cluster '-Ienses .has resulted in
damage to .the '. instrument cluster lens~s. The .
chemical- .content. of these: cleaning. ~agents "
(O-dichlo,robenze.ne', ethyl. al,cohol and/or"
cellosolve), has produced fogging, spotting" stain,
or splotches ·of the"lenses, ,either through over- ' .
spra'y or· direct use on, the lenses. Therefore,
extreme caution should be., tC\k~"· dU,ring: ~i"ter.ior
cleanup to prevent over-spray, ,of cleaning· agents
which contain the chemical contents mentioned
.from contact,ing the inst.ru·inentclu'ster IEulse's.
The instrument cluster lenses should"be cleaned' with
Ultra Clear Spray GI~ss Cleaner E4AZ-19C507:":AA
(ESR-M14P5-A) ,or equivalent commercia.1 cleaning,
product, using. a clean~ soft, lint-free cloth: The Ford
Glass Cleaner has been especially formulated for
cleaning windows in' autom9tive vehicles ·and. is
approved .for use in. cleaning the pla~tic instru,ment
cluster lenses. Read and carefully follow the directions
on the container ,for :best results. .

. IAR ASStMBLY

.'
'\'

IAR SCHEMATIC

RECTIFIER'.: .~

REGULATOR.-----------.

~ ..-..

'.:.' I: .

'IGNITION
,SV'{ITCH - ,. "

.. '.i>
~

'. ~
m
-i
m
:::0

_-----'T'-+----4 SENSING
AND SWITCHING:

CIRCUITS -..-~S~-.,.. .......

A

BATTERY TERMINAL
OF STARTER RELAY

",

GROUND F SCREW TO FULL FIELD
ALTERNATOR

FIG. '1 IAR Ammeter System

FUSE
, ~INK.·

-=- BATIERY

I
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33·12·2 Charge,Indicator-Ammeter , ~3-12-2' '

FIG. ,2 EVR Ammeter System,

E·15O-E-350

Removal
1. · Disconnect', battery' ground cable.
2. ,Remove. instrul11ent cluster., .. Refer to" Section

33-51, Instrument C.luster and Printed Circuit. .
3. . Remove. housing, lens an'd' mask "from 'frpnt ,:of

cluster by removing six retaining scr~ws.

4. Remove two retaining nuts. , _ ~ ,
5.': 'Remove an1meter from backplate 'assem,bly:,

Installation '
1. Position' ammeter to backplate assembly -and ..::,

install two retaining nut~. .. ,
~. Insert the' plastic insulator ov~r. the gauge

, te~minal~, if so equipped~: " .

3. Install. mask, lens and housing. with six ret.aining
screws. " ." .' " ,- .

4. Install the instrument cluster to instrume~t" p~nel.
Refer to Section 33-51, Instrument Cluster 'and.

.Printed Circ~it... ' . '; ~

5. ": Connect battery ground cable. Che'ck operation of
: , the. gauge: " , : . " ". \

Kl0432·1A

CHARGING SYSTEM WIT'H ELECTRONIC REGULATOR

IGN SW IAND AMMETERI

~ I
_,' 'I· I

. I I
,'\ I
.I..., I"

'--01--0--....- I

1

I
I

, I
, . I

----£1...........-. . I
F . 7 J
. L":'-__~

':' ELECTRONtC '
VOLTAGE REGULATOR

l-~--~'-I

I .....--t.....-.......-+--C)oJ

,I'
I
1

' ......... '..,"! •.

. ,

)

.... '
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S~if,t~,lndicator Lamp' '.:. 33-15-1

. .

SECTION 33.~1~ .Shift Indicator lamp
. ,

SUBJECT
, "

DESCRIPTION ' '. . .
Top Gear' Switch .. -..;' "' '. ~ ~ . ~ . ' '33-15-1

DIAGNOSIS: AND ·TESTING :' ; 33-15-1
REMOVAL AND INSTALLATION .

'Shift Indicator Lamp ~:..~ .. ! 33~15-1'

SUBJECT . PAGE,

REMOVAL AND INSTALLATION (Cont'd)
~ Top Gear Switch~ . ~ •...•... io ..,.'.'••••••••••• 33-15-1
VEHICLE APPLICATION ... ~-;•. ~ .' .. ~'.: .. '..•... ;, 33-15-1-. ~ ..~"

{ ..

... • ... I'" ...

VEHICLE APPLICATION
, ••..,' I .

4.9L' '(300 ~ID)· Engin'e"with Manual 'Transl1lission.

. . i ,~ . -... ~. ~ ._ :.~' ...

DES~R.If?TIO~.' ' ",,'

The shift inqicator lamp syst~m (Fig. 1) is intende9 to
provide 'the ariver' with optimum' fuel econ9my '~nd is
controlled by engine speed and .manifold vacuum 'levels.
When the ~ngine ~peed is gr~ater than 900 RPM and
engine vacuum is greater than 16~9 -kPa (5 in.-Hg.) in
part throttle range, the shift indicator lamp comes on,
indicating the proper ,time to ups~ift. ,There is ,a slight
delay (approximately 1 second) in the lamp coming on
after these -conditions'are met. The lamp itself is located
in the far LH "eyebrow" of the instrument panel on
EEC-IV vehicles. '

On EEC-IV vet:licles, the .system is incorporated into
the EEC module. There is a top gear switch (mechanical
linkage) which prevents the lamp from .lighting in top
gear. There is also a dimmer relay' which reduces the
brightness of the lamp when the headlamps are turned
on. '

Top Gear Switch

The top gear ~witch is located ~t the.top, RH side of
the transmission case. This *.swi.tch and temperature
inhibitors (some are switche$' and some are purely'
mechanical devices--:-depending on the cali.bration)
merely prevent the shift indicator 'amp from lighting up
wher:' the vehicle is in the top gear.

DIAGNOSIS' AND TESTING'
. F9r Diagnosis' and Testing procedures, refer ·to

Secti?n 17. of the Engine~~m~~si9ns ~i~gnosi~ ~anual.*

REM~,Y~l AND INSTALLATION,.

Shift ,Indicator Lamp

Removal

1. Disconnect ~attery ground cable.

2. .Remove instrument' panel .. trim panel.

. 3. Remove instrument cluster. Refer to Section
33-51'- Instrument Cluster and Printed Circuit.

4. Remove bulb from shift indicator assenlbly.

Installation·

1. Install bulb into shift indicator assembly.

2. Install instrument cluster. Refer to Section 33-51,
Instrument Cluster and Printed Circuit.

3. Install instrument panel trim panel.

4. Connect battery ground cable. Test system for
correct operation of lamp.

. .

. Top' Gear Switch

Removal

1. Di~connect, battery ground --c~ble.

2. 'Dis?onr:'ect e.l~ctrical connection (pull straight out).

3. Remove bolt from the switch and remove switch.

RPM
6 I--.,-----~

950 PVS
(MECH,)

IGNITION RUN
ONLY' CRT.

CLASS A

PURGE 0 n==o .PORT--~ ~__ N.C. VAC
. VACUUM SWITCH 5"

NO. 10 OLY
'VALVE
(MECH.)

'TOP GEA~ S~ITCH

r----~·IGNITION RUN'ONL Y

K6223·2B

FIG. 1 Shift Indicator Lamp-Wiring Schematic

*Can be p~rctiased as a separate item.
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33-.15-2 ,.Shift· Indicator Lamp 33-t5-2

Installation
1. Install' ~witc.h and secure· with a~a~h.ing bolt.

-~ .

'.

2. Connect electrical connector.

3. .Connect b~tteiy ground ca~le..·Jes~. systelT'~:'for
carr,ect operation. . . .~ .. :'~:,.

'., .....
."

\,: ',~.

. f, • ~

'. ~
1 :'-,

'.
"

,.Of 4
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'Fuel;; I"dicating' System 33-20-1'

SE'CTION"3.3·'20 "Fuel'~"ll1dicating System·.o,,'~··

SUB~ECT -PAGE SUBJECT PAGE

.QE~CRIPTION AND OPERATION
Fuel Level Indicating System 33-20-1

All Models ~-~ '..' ' 33-20-1
Fuel Ind.icator '(Gauge) , '. ~ ~ . 33-20-1
,Fuel Sender' ,; 33-20-1

,. 'Instrument Voltage Regulator ~ ' '33-20-1
Fuel Tank Selector Switch" .' ' 33-20-3

DIAGNOSIS AND TESTING
All ,Models, . Ii ••••••• ~:••••.~' ••• ' •••••••••••• 33-20-3

Calibration :Check .-.' '......... 33-20-4
Calibration Test (using Rotunda Tester -

021-00055)-Econoline; ~ ~ ~ 33-20-3
,Calibration' Test'(Witrtout Tester)"':'"

Econoline . . ~ ''; ' '. . . . 33-20-4
, qali~~ation','Test (Without Tester)':"""F- .

" . '" 150-F..350 and ,F-~uper Duty . ~ . '. . . . . . . 33-20-4
FUl1ctional Test ~ ,33-20-3
Gauge Bench Test'for

Open Windings: 33-20-4

YEHICLE APPLI:CATION,
E-150~E-356, F-150-F.;350,F Super DutY'and Bronco
Vehicles.'

DESCRIPTION. AND OPERATION

~uel Level .Indic·atin~ System

All Models

The fuel inqicating: system is a bimetal-resistance,
. type system' for Econoline a'nd a magnetic type system
for F-Series.. ·The.' Econoline syst~m consists of an
instr~ment voltage regulator, fuel indicator (gauge)
mounted in the' instrument cluster and a sender located

. i9 the fuel t~nk. (Fig: :1). :

, The F-Seri~s system consists of a fuel ,.indicator "
gauge mounted in the instrument cluster and a sending
unit mounteq in thE? fuel, tank .(Fig. 2). . ,

Instrument Vo.lta.ge RegUlator '

Econoline .' 'I

The instrument" ,voltage regulator (IVR), .used with the
bi-metal fu~1 indicator (gauge) controls and maintains an
average puls~ting voltage of 5.0 volts ~t the gauge
terminals. , .

Fuel Indlq~tor-·(~auge).'

The bi-m'etal. (Econoline), fuel, indicator gauge pointer
is attached' to a wire-wound bimetal strip whiCh, when
heated by t~e flow of electrical current controlled by t~e
sender unit, produces·,the· appropriate indication.

I -

T8e' magnetic (F~Seiies) fuel indicator. gauge creates
a'polarity in the ,wire windings which, depending' on the
resistance at th~ seQder, controls the degree of pointer
rotation. The ~agn~tic gau.ge operates on battery
voltage.. (12V). '

DIAGNOSIS AND TESTING (C~nt'd)

- All Models (Cont'd) .
" Test Set-Up ~ . ~ ., ~ .' '-33-20-3
.Diagnosis Guides '. . .. . . .. . . . . . . . . . . 33-20-5
Fuel Selector Valve~Dual Tanks With EFI

Engines ' : 3~~20-4

Fuel Selector Valve-Dual Tanks With Fuel '
, Return Lines (7.3L Diesel' only) 33-20-4

.Fuel Tank Damage : 33:'20-4
"REMOVAL 'AND INSTALLATION ·

Fuel Gauge· 33-20-6 '
F-150-;'F-350, F-Super puty, Bronco and
E-150-E-3~0 ~~ '33-20-6

Sending Units Secured With Metal Locking
Ring '... . . . . . . . . . . . . . . . . 33-20-6

'Sending Units Secured With Plastic
,Locking Ring ~ '.. '. . 33-20~6

SPECIAL SERVICE TOOLS 33-20-10
VEHICLE APPLICATION ~ 33-20-1

5 VOLT SUPPLY FROM I.V.R.

BIMETAL STRIP
AND HEATER WIRE

K2489-1D

FIG. 1 Fuel In~icating System Using a Bimetal
Gauge-:-Ec.9no~ine

Fuel Sender

_ The fuel. ·send'er consists' of 'a variable resistor:, \ .
controlled by' the action of an attached 'float in the 'fuel
tank (Figs. l' and 2)., The variable resistor consists of a
screened resistive material on a ceramic substrate. The
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33-20-2, Fuel Indicating, Syste'm 33-20-2

FIG. 4 Fuel Sender With Integral Electric Fuel Pump
Econoline Models with 4.9L, 5.8L and 7.5L EFI
Engines

FUEL SUPPLY TUBE
FLOW TO ENGINE

FUEL RETURN TUBE
F~OW FROM ENGINE

SUPPORT'
ROD

HIGH PR'ESSURE
PUMPWIRING~---~~~~~

TO FUEL TANK
SENDING UNIT

WIRING HARNESS
CONNECTOR

{. '

FUEL
GAU~E ,. ,

K15239~2A

INLET AND
RETURN ~---.-.....",,~1"

PORTS

FUEL FILTER
ASSEMBLY

9C358
PRESS FILTER ASSEMBLY

, ONTO PUMP ASSEMBLY
AS SHOWN

FILTER MUST NOT

BEND FLOAT BElWEEN PIVOT
AND STOP TO OBTAIN REQUIRED

RESISTANCE AT FULL STOP
K6852·10

FIG. 2 Fuel Indicating Syste'm Using a Magnetic
Gauge-F-150-F-3~O and ~-Sup~r Duty

:Type of Gauge Full Tank E.m'pty Tank

Bi':Metal : ;10 ohm's . 'lO'ohms'
Magnetic' '~'6~ ohms' ";' 15 ohm'S

FIG. 3 Fuel Indicating ..~yst~m~ender 'Resistance .

resistive', characteristics' of the two~ypes of gauge~ are
shown in Fig. -3. ' ,,' , ,,'; .,

The F-Series electric~- fuel delivery~ system (Fig. 2) is
used on the 4.9L, 5.0l, 5.8L, and 7.5L Electronic Fuel
Injection (EFI) engines' consists of a modular~ in-tank
reservoir (ITR) 'assembly. The ITR 'unit· includes a high
pr~ssure "fuel pump, \ienturi -jef'pump,' supply check
valve, and a shuttle' selector valve all: located ihternally
to'an in-tank'reservoir assembly'mou'nted from the fuel
tank se~der flange~ 'The fuel 's~nding ~nit attached to'
the reservoir" 'body is ~ separately serviceabl'e
component. 'I' .' , , ".

'I

In addition" the, ITR, system achieves a' 'significa~t
reduction in"fuel system complexity 'andsiniplifies fuel
line routing. The in~line fl;Jel filter is located on the left-
hand fra~e ,rail to' provide •service access. "

The Econ61ine fuel sender portiqn of :the fuel sender
for the 4.9l EF 5.0l EFI, 5.al EFI· and thei 7.5l EFI
engines operate the same ,~_s ,described previously. The
sender has an integral f.uel pump' (Fig. 4), and the
electrical connector has four ,pins, tWo"for 'the sender
fU'~ction and two fO,r the electrical fU'~~ pu~p. "

, ,_The fuel sender for the 7.3L diesel aJso operates the
same as previously described, except for the fO,lIowing
differences. ',The sender electrical connector; has two

FLOAT,
~A316-A

K6854·1C

NIPPLE: , "

FILTER 'ASSEMBLY-
, :,' 9J306
" PRESS FIT

OVER TUBE"
TUBE MUST

BOTTOM
IN INTAKE

.......

I'

FUEL LINE
AS$EMBLY.

FIG. 5 Fuel Send.er-7.3L Diesel E'ngine

pins instead df four as there is no elect~ic fuel pump.
The' f~lter·: is replaced" by an inverted' fl~xible .cone-like
member. The,flexible cone'ensures fuel is' always being
taken from thebot~6m"of the tank.~'The'cohe ha's as part
of its assembly a relie'f-b~;'pass ',valve' (Fig.' 'S). If the

-intake 'becemes ob~tructed t 'at low temperatures th'e
relief valve opens, :allowing .fuel.to bypass the filter.

CK10440·1A. 0. '* \- ,

FUEL SENDER RESISTANCE
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33·20~3 Fuel Indicating' .System

TO EEC'
MODULE

FUSE. FUEL PUMP

LINK., @~~~~ ®
@c=::3.,o--(O-,-,- . .-...;;·~o...o--l

~ TO STARTER .::,:0 u-'-_
MOTOR RELAY" .. @, , ' ,L - ..J

. ", INERTIA
l_. - J SWITCH~,

cD .;

'. J~'

,FUEL
QAUGE

....... -

'.

TO EEC
'MODUlE --'--__--J

TO CVR '.,". ~

.~.. '

......

REAR TANK
SENDERJ~UMP

.....;~,"

FRONT TANK
SENDER/PUMP .SWITCH

ASSEMBLY
. ,9A050-AA

," \
, SWITCH
ASSEMBl:Y ..;
.9A050·AB -

K12703-28

FIG. 6 Fuel Tank Selector Switch Circ.uit-Except 7.3L Die~el

1.

2.

Th~~ fue'l senders used with all ~'engines equipped with
EFI, as,well as the. 7.3L diesel engine have a fuel return
port 'which allows excess fuel delivered to the engine' to
be returne.d to the, fuel tank.

, . Fuel Tank Selector ~witch

All fuel gauge :sensing on vehicles with dual tanks
(ex.cept with 7.3L Diesel, el1gine) passes.throUgh the fuel
tank selector switch. T,he circuit diagrams are shown in
Figures 6 and 7., .. ...,

'DIAGNOSIS AND TESTING.

,All Models

Calibration Te$t (using Rotunda Tester 021
:OO~55)~EC~not'i'~'~ " .

The Rotunda Instrument .'Gauge System T~ster 02,1- .
00055 or :eql:Jiyalent (Fig. ·8), is used· to, .diagnose:
probl~ms in all fuel indicating sy.stems using t,he bimetal
fuel indicator ga~ge an9 instrument voltage regulator
·(IVR)··· . ~ , ,', ,

Prior to. performing fuel system test, the following
tester checks should be made:" '. _ ' ~:

Set tester' switG~ at IVR CHECK ~ position.

Attach .test;r 'ground wir~ t~ the.~eg~tive .(~)
terminal: -of 12::volt battery and touch one of, .the

" tester' "terminals marked, ,with an arrow to the
',pqsitive ,(+) 'battery .terrp'inal. , . .,'

,. • '.' .' • ~ I ..

3. Jf- the: 'IVR: che'ck lamp does not 'come oh, return
.-.' tester. for service ~r replacemen!:

T~st ~.,S~t-~p ~ , "
"CAUTION: During in-vehicle" tests, do no~ 'ief tester. '
terminal, studs design~~~~ by arrows c~~e Jr:
:contact with vehicle·grou'nd.·The fuel gauge will be
:short~.~ to gr,~~nd, preve,nting ,an',~~~~rate tes~ ,and
possibly damaging the IV,R or gaug~. Never_ a~ply

vehicle~:voltage' across sender,'IVR 'or gauge.
:1'. Disconnect. connector from fuel sender ,and hook

, onto th~ matching terminals on the tester (~ig~ 8).

2. ., Turn vehicle ignition switch ,to.~\ACC position.
Fun'cti~ri~al Test' .'. - :" " ,.. , . \ -

NOTE: The -IVA also -suppli~s "a c6m~o'ri re'gijl~ted
voltag~ ,"for the t~~peraturegauge indic~ting. system
and oil, 'gauge indicating system (when, appli~able)"

t.nerefpre, the .lyR q.an only ,be 9amaged -if t~e' other
gauge$ ,~~hibit. similqr 'problems (fluctuating movement 
qr high ,or .low indications at the upp~r 'calibration band).

. The IVR has little affect on the lower calibration band of
'the indicator. ' ., .

.1-.. se~ 'tester,' switch to IVA CHI;'CK'. po,sitiori.,' -., "

2. if-IVA check ,'amp~flashes on'·and'off,·the IV'A',and '."
wiring :are functional'. Proceed to calibration cbeck. ".~

~" "If 'VR Gheck lamp is on steady,~ chec~· IVA -ground
,~:-~;.,' 'sG~e~. If .grol)rid screw: is ,s~cl;Jre, replace, ~VR·. '.

4. .1(' iyR check lamp.·doe~·-not 'qome on·,. check' for',"
.~" 'open·.'circuit, in gauge ·an-d/or-,'circuit wiring,_.: ....

~~N6TE: I(IVR ctleck,'lafnp does not c6me :ori~ a'lso
check plug-in connector at the instrument cluster ' .

";". ,"printed circuit for proper'insertion: .. A· poor tester,
',~ , ,- 'ground connection, when used with single terminal' "

:- 'fuel. senders, will ,prevent the ;IVA· ch~ck lamp· from .
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33·20~4 Fuel Indicating System , 33-20-4

~.

coming on. Also check for corroded terminals on
the connector at the fuel sender and on, the fuel

, .. ,sender-unit terminals. ~~" .. " .'. ' ',,'

Calibration Check
With the tester switch in either the H'IGH o~ LOW

position, the cent~r line of ttle gauge pointer should' be,
within,.or the pointe~ ..,~dge '~ouching, the "F", or "E"
white band of the graphics for the fuel.. test function as
shown 'on the tester ,after two minutes (Fig. 8). If ttle
centerlinG of, the, pointer registers in: the white bands,.'
th~ fuel indicating system" is operating properly' and
replac~ment of the fuel sender is ,necessary. 'If ,'the
pointer center line falls outside the," E' ~ white band
replace the ,'fuel 'gauge. ·If ,the' pointer center lin'e fall~
outside the" F" white band, replace the IVR and retest.
If still oU,tside 'the "F"- white. band, replace;"the '~fuel
gauge, install ~he or.iginal IVR and test for calibration.

'. ....

Ca,Ii~~ation ,Test (~i.t~~ut Test!!r)-Ec~nol~~e "
i~ only the fuel gauge is i'hoperative or appears to be

out of calibration, a'calibration test can be conducted on
the vehicle, fU'el ' gauge, system., The "calibration test
checks·the-ruel~"gauge .and IVR'$imultaneously (Fig. 9).

• Fuel g~uge,checls without box 'resistan~e-', = 10
ohms and ~~~ ohms. .

• With 10 ohms, pointer should be at or, above "F" ,
by approximately,two pointer widths. '

• With 73 ohms; pointer ,should be, at or below" ',E"
" by two pointer widths~, " . '
If the, gauge 'poi~te.rdoes 'not ,move and stays below

the E mark, chec~ f9f' an: open circuit. in the wiring
assembly, the gauge winding~, ,pr'the instrument cluster I

printed circuit. If the gauge pointer moves without any
resistor connected, check for a 'short circuit in the lead
to the sender unit. If the gau'ge 'reads out of...calipration,
replace 'IV'R and retest. If still out of calibration, replace
the gauge. ',:' ' ,

C'alibration" Test;' (Without Tester)~F~150~F-'350
and F-Super ~~_ty ,

I,f o~ly the fuel, gauge' is 'inoperative' or appears to be '
out of calibration, a calibration ,test ca'n be conducted on
the vehicle ,fuel' gauge .~yst!3m. t' , '

• Fuel gauge check 'withouf box resistance = 160
ohms and ,15- ohms;

• With' 145 ohms, pointer should 'be between the
,two print~~ dots, at,'" F". mark ,'on 'gauge .face.

• With '22' ,ohms, :poih't~r. s'hould be b'etween the
two prin~ed do~s at ',',~".mark :91':1 ~auge face.

•..• 'l:

........

Fuel Indicator Second Sender Test-f~Series, ',' ,
Dual Tanks . "',' '.

, "'On 'F-Se,~ie,s midship (stand~rd) 1'D.~1 tan'k, -the fuel
: sender' electrical connector can be disconnected 'and

. ,attached to as'econd test sender outside:the tank.- The
, f.loat can th~nbe manually operated (up'" and down)
whil~, -the' , fu~1 ,gauge operation is obs~rVed. 'Prop~r

gauge funq~ion indicates aproblem with. the fuel sender. "
Improper operation indicates a problem with the gauge

,or ,wiring~R~fer to Qiagnosis and Tes~ing for Fuel Tank
Sending, Uryit diagnosis. '

G,auge Bench' Test for Open ,Win~ings.'

To t'est" the ' g~uge . for' open windi~gs" .r.emove, the
gauge from' the:' vehicle. ~onnect ,the gauge to an
ohmmeter such as Rotunqa'Digital Volt 'Ohm Meter ,007-
,0000'1. or equivalent, and read the "resistance. Battery
positive to send~r~ resistance should be 80 to 90 ohms
and sender to ground ,should be 190 to 200 ohms (Fig.
10). If .the ohmmeter _reads ,open or 'Iow resistance,
replace the gaug~.

Fuel Tank Damage'
.'. . if fuel' indicating-system compo'nents are' function'irig

properly and inaccurate indications continue,. check .the
fuel tank for damage which mpy have changed the fuel
sender mounting~ angle and/or damaged' the,' fuel,
sender. " " , ..., ' , .'. ~.

Fuel Sele'c'tor "Valve-Dual Tanks With' EFI
Engines

Econoline,

The fuel selector valve for EFI equipped, vehicles ,is
mechanically operated' and uses in-tank pump pressure
to ,control fu~1 supply and ,return. Front or rear tank
indication is controlled by the s~lept6r switch. ' .".,'

Fuel Selector Valve-Dual Tanks With Fuel'
Return Unes(7.3L Diesef onl)'):' ':' .. ,

The follow.ing" diagnosis, guide is for vehicles
equipped, with du~1 tanks and fuel return lines (6:.port
fuel selector valve). Refer ,.to Fig. 11 for 6-port fuel
selector ,valve connector terminal nU'mbers. Refer' to
Figs. 1~" and '1 ~ for a view of the 6.:port' fuel "selector.
~valve. Make, certain that both ,tanks contain -"some,.
usable "fuel.' .

Fuel T~"k ~ending Uni~-AII Models ,
Refer t9 ~he Qiagnosis Guides when diagnosing fuel

tank .se~ding unit relat~d problems. .' .,'

-r....
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.33-20-5 . Fuel Indic;ating'· System 33·20~5

Diagnosis' Guides

NOTE: F-Series, EFI vehicle,s are equipped ~ith the modular ITR Fuel.System. The. fuel sender· 'mounted on ttle'.. ITR
mOdule is a separat~ly serViceable ~o~pon,e.nt. '.:' ~. .
CAUTION: The 'I~ mo.dule wil~. c()ntain f~eI.Car~ s~ould be .taken to avoi~ spillage, or fire.

·CO.NDlTION POSSIBLE SOU~CE.:., ". 'ACt~O~"'~

jt" .'
• ... .._ f

2..··.CneCk.sender mounting angle.·
.ael1d.sender .arm gently to correct
position..

2: .S~'nder arm is bent or obstr~cted.

Gauge shows full or·partial.~~nk . 1. Wrong sender'installed.·' .;. 1. Check. part number~ Install correct
\yheri. t~n~ is empty. '..~ , : ... ;~ . . .. ~~ .. ':.~ 'sender..' .;". .

• '" ~ t • .' _ :. J.

.~: 3. tmproper sender calibration.
t

, 3. Test:fo~" co'rr~c(':esistance values· .
. ,_ .... ~,./. .... ". ~,:,d r~place as .needed:..·· '. ,

~.' .', ~.~ :'. i'.,

~ . Tighte-n all connectibns':and": .{ ~

terminations. Check and'-repair~

"'(iring for shorts or opens:.: "

,.", ',." ...r. ••.••

, ;' ;'
-"'.':'

1. l:-oose connect~on or 'damaged ."
: .vJi~ing. -

1. Short ¢ir~LJif.in wiring (Econoline). '. ~ 1. Check and repair Wiring ~hd/or
, . ' qP~~ c!rc~~t .(F-Series).·· " cq'nnectors as rieces~arY.·· .-

2..Sender arm movement obstructed." 2..:'Check 'for' correct part number and .
,:' '. , . 'corre~t .angle~. Bend sender arm'

gently away ·from obstruction"or
;'~remove obstruction, if pos~ible.

Gauge reading fluctuates (erratic).
Note: Some needle movement . ~

~oward empty duri~g braking, '.
accelera~ing or cornering is
nor'mal. . I

.~ ~.

2.<Check ;sender for smooth electrical
'resistance' change as" arm is' .

.' moved'through full,range..If ' \,
- .t~sistaj~ce' rea,dings' h~sltate. or
'ju.mp," replaCe '. sender/fI6af.

.. ~·~s~et~bly. ',. ., '. .. " ,

"."'1 .. '

. ... .. ~ ... .

2. Wear spot on sender 'variable" -'
resistor. .:. · .

.. ' "1" , "

3. Leaking s~nd~r float. · : --. " :. " .3.'Repla<:e ilo~r '.:

~CK5823-2D';

CONDlnON" ; POSSIBLE SOU~CE
: .. _..•.,. 'ACTIQN·,.. ,.

'Fuel' gauge shows empty at all 'Ievels
,(of fill.: '.

1. Loose or dirty wiring connections or
short to ground in wiring.

,,of'"

2. Leaking s~nd~r float.. ,
-; • _""..... •• • ~. • ~ ~ .J

,. 3. 'M·issing. se~der float.
~ .... ~

4. Open circuit in send~r' (Econoline). ,,'
': S~~~ circuit (F-Seri~s). " ~

5. Sender'"arm movement obstruct~d.

1. .Check wiring connectors and
~., 'sender ,terminals. Bepair, qlean~ or
,', tighten ~s' needed. : .' ~ '; ,

2. ,~Rep~~ce f"'C?a~. "

3'.' Install float. 'Ensure float is
sec,urely" retained o!) se'lder, arm.

4:' Test 'fbr correct'resistance values
:- v and replace "If ne'eded:'.. '.

5. Reinstall sender properly. Bend
arm to cor~ect position if needed.

Fuel gauge will not read full when
tank is full.

1. Wrong sender installed. 1. Check part number. Install correct
part. .

2. Sender arm movement. obstructed ~ 2. Reinstall sender to correct
operation. Bend sender arm
slightly away· fromobstructiori or
remove obstruction.

3. Leaking float.

4. Sender or gauge calibration.

3. Install new ·float

4. Test for correct resistance valve
and replace if needed.

,CK5822·2C·
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33';'20-6 Fuel:..: ,ndicating; S'ystem . 33~20~6 .

NO,FUEL LEVE~ INDICATION -' VEHICLES WITH DUAL TANKS'(6 PORT FUEl' SELECTOR VALVE);"""": ..

A1

. . ~EST ST-=P ~ ,

BYPASS TANK SELECTOR VALVE..,

• Disconnect electrical connector from tank selector
valve. "

• Turn ignition to RUN position.

." Jumper connector terminals No. 4 and No. 5 for .
re'ar tank.

• F'uel gauge should indicate fuel le~el in rear tank..·· ~

• Move selector switch to FRONT TANK.

• Jumper connector terminals No. 3 and No. 4 for
front tank. .. ~ . '

• Fuel gauge ShO~I~' i~dicat~ fuel level in front :tank.

,;_J ....

,ACTIQN TO TAKE
:.'.' .r ~ '. •

REPLACE ·fuel.tan'k .
selector valve.. ',

I • ~

CHECK for f~ulty .tu~1.

gauge, fuel·.sender.:and/.
or wiring. REPAIR or

", "REPLAC,E. ,~s necessary.

\ ';,/!

.., .. ,

REMOVAL AND INSTALLATION

Sending Units ..Secured With Metal Locking
Ring

Removal

1. Remove the fuel from ·the fuel tank .until fuel level is
below fuel sender mounting·~ole.

NOTE: F:or sending unit removal and installation for
E-Series EFI equipped (4.9l, ·5.0l, 5.al, 7.5l)
engines refer to Section 24-50, Fuel Tank and
lines and Fuel Evaporativ,e Emission Control
System. . ~ .

2. Disconnect the. wiring connector from .the fuel
system sender.

~ . ~\" .
3. Remove any dirt that has. ac'cumulated around the'

sender so ·that it will. not enter the tank ,or lines. '

4. Loosen the quick connect fittings· and ·disconnect
the fuel tank .Iine at the ,sender.

5. Turn the fuel sender locking ring counterclockwise
with Fuel. Tank ,Sender Wrench T74P-9275-A or
equivalent. Remove the locking ring, sender and
sealing, gasket.

Installation
~ .

1. Clean the fuel sender mounting surface on the fuel
tank. .

2. Place a new sealing gasket in the groove of ~he
fuel tank. Install the fuel sender into the fuel tank
so that the tabs of the sender are positioned into
slots' of the fuel tank. The sealing gasket must
remain in plac~ during and ,after fuel sender'
installation (Fig. 14, ,View A) ..

3. Holding the fuel sender and sealing gasket in
place, install and rotate the locking ring clockwise
until the stop is against the retainer ring tab
(Fig. 14, View B).

4. .Connect the fuel sender wire and the fuel tank line.

5. Refill the tank with the fuel removed. Check for
proper fuel gauge operation and for leaks while
refilling.

"':CK6752-2E I'

~f~ing Units Secured With Plastic ~Ocking,\

Removal

L .R~move fU~lfr6mtne fuel tank. . ..

2: .Disconnect the 'wfring ~conneclor from .:' the' fu~r' ,
s'ender. ", ", . ..., .". ' . '. . ,', ':...

3. Remove any dirt that tJa~ 'a'cc~t:l"ulated arqund the'
sending unit so that'tt 'f\'ill not;- ~nter, the ·tank or:

. lines. <,'

,.
4. '"loosen the qUick-conn~6t fittif1gs and qis90nne~t '

,the fuel line at the sender. .. " ~

5. <Turn the fuel ~e;"di~rlg' locking'rfn'g:
·;.counterclockwis.e with a-barid:..type oil filterwrench(,
or equivalent. Remove the locking ·ringfuel sepder:- .
an~ sealing gasket (~ig~. 15).

~.

Installation . ~", '.. ,

1:. '~'Cfeari' the fLielgauge "sendi~g~~it: moJnti~ig'
. surface at the fuel tank. "

2. Place a, new sealing gasket in' the groove of the
,fuel tank. Install the fuel sender into the fuel ·tank
so that the tabs of the sender are positioned -into,
the fuel tank slots. The sealing gasket must remain
in plaqe. during and after fuel sender installation

, (Fig. 15). ., . '

3. Holding the fuel sender and' sealing gasket' in
" place, install: and rotate the plastic locking" ring

clockwise until handtight.. Using th~ servic'e
wrench, tighten .Iocking'· ring to 54-75 N· m (40-55
ft-Ib).

4. Connect the wire and the fuel '.Ii~e. .'} ,

5. Refill the tank with the fuel removed: Check for
'leaks' an,d proper fuel gauge 0peratioh' while'
refilling.

F~el.Gauge

F-150-F-350, F-Super Duty, Bronco and E-150~
. E~350 .

Removal

1. '. D.isconnect b;attery ground cable.
.2. Remove this ~instrument cluster. Refer t6,' Sectjo'~ .

33-51 ~ Instrum~n~ cruster and Printed Circuit.
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33·20·7 . F~el" Indicating System' 33·20·7

To'install, reverse'Steps 1. through 4. Check gauge.
operation~

~ t.

3. Remove th~ lens-.and·, mask from the .~Iuster. . " . "Installation.'
. 4. Remove the two" nuts ~ttaching the gauge to the

cluster,,' and' remoye ga·~ge.. '.
CAUT'ION: Do not tou.ch .gauge pointer.

O'

TOCVR

FUEL .vALVE ELECTRICAL TABLE

SWITCH SHOWN

8--

'FRONT

.83·

SWITCH
ASSEMBLY.,

. 9A050~AA

fit.....

6-PORT, VALVE
'ASSEMBLY'

. . 9F271·AA .
'-.. '.. .

FRONT TANK
FUEL SENDER

"REAR TANK
'FUEL SEND~R

K12704-2A

~...: .

·FIG. 7 Fuel Tank Selector' Switch Circuit-7..3L Diesel

\ ".,'

" ,

I.

..'.' ;
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33-20';;8 Fuel' Indicating Sys~em 3,3~20-8

.J'

SENDER

BACK OF GAUGE

3

2

5

4

B+

SENDER

FRONT

K9121-1A

FRONT OF ' FUEL TANK
VEHICLE r:t:~ ~ SELECTOR VALVE

.~ I: II~_____ ~~EM.~~~~F2il
II II ~---=-:ii: ~-~,-~ .
~q. :i

II :1 WIRiNG
'::' II ' ASSEMBLY'~

1\ ,11"',., ~ 14405
II-'l~~_' a!
Ii ~------==:::::=--=::::..-~- r, ,
~-~i~

------~~-._.~
. BOLT ----.---~

N605905-S51 '
(F-250 AND F-350) FRAME

EXCEPT CHASSIS CAB) REINFORCEMENT
N605906-S36

(F~350 CHASSIS CAB)
(2 REO' D) K9206-18

PUMP~_......._

FIG. 11 Fuel Selector Valve-6-Port-Terminal ,
,Numbers (7.3L Diesel)

FIG. 10 Fuel Gauge Bench Test Connection Po'i'n'ts
. ~ ':1 ,:: ". ..

K5156-1C

tiEATING COIL

ROTUNDA
GAUGE

SYSTEM TESTER
021-00055

OR 7
E9U1VALENT

K3846-1E

INSTRUMENT
VOLTAGE

REGULATOR
(BIMETAL

GAUGE
SYSTEM ONLY)

TO OTHER
ACCESSORY
CIRCUITS

GROUND CLIP
REOUIRED FOR

TE:~~~~~ \
FUEL SENDER t

ONLY

IGNITION
SWITCH

IGNITION SWITCH TERMINALS
A-ACCESSORY
B-BATTERY
C-COI L·IGN ITiON
P-PROVE OUT
S-START

8.5 OHM RESISTOR
(LOCATED IN
WIRING HARNESS)

HEATING COIL

~ BATTERY

:f-'"

BIMETALLIC ARM
(BIMETAL SYSTE~M~O~N~LY~)==:j~~!!~J--;-----l

TO
ALTERNATOR
REGULATOR

5.0 VOLT PULSATING ,BIMETALIC ARM

OUTPUT 12.0 VOLT

WITH MAGNETI~C~G~A~U~G~E~S~:::i~;~~rr~~=~l

8.5 OHM
RESISTOR

(LOCATED IN
WIRING

HARNESS)

RESISTOR (FULL SCALE '- • ---.--......I BATIERY , 10 OHM (BIMETAL),
___ 'E' GRADUATIO~ ~ 73 OHM) (BIMETAL)
~ FULL SCALE - 16 OHM (MAGNETIC)
~ 'E' GRADUATION -:.149 OHM'

.IGNmON SWITCH TERMINALSI JMAGNETIC)
A - ACCESSORY P- PROVE OUT
B-BATTERY S-START
C - COIL-IGNlnON

FIG. 9 Fuel Indicating System Test-Using 22 or 73
Ohm Resis'tor-Econoline

FIG. 8 Fuel Indicating System' Test with Rotun'da
Tester 021-00055 or'Equivalent-Econoline

." t" "

FIG. 12 6-Port' Fuel Tank Selector Valve-F-Series
(7.3L Diesel)
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33-20-9 FueJ Indicating System 33-20-9

'. I· ....

K9207-1A

. WiRING ASSEMBLY
BOLT-·· ' 14406

N605905-S51
(2 REO'O)'

~
. /"./ ///

CROSSMEMBER f'-'~ ../ .

~
,' FRONT OF VEHICLE /1 /

~~.--~'.';' r.a~REINFORCEMENTr -. SCREW
~ I ~. • 42367-536
. \

Ii

FIG. 13 6-Port Fuel Tank Selector Valve-Econoline
'(7.3L Diesel) , ' , I

.~ETAINER RING •

~ ..~.

,", "

LOCKING RING

VIEWB
~ .'

FIG. 14 ':Fuel Tank Sender'lnstaliation (Metal 'Lock Ring, Type)

'. ,

~ ,
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33-20-10 Fuel .lndicatingSystem 33-20-1Q.

SPECIAL 'SERVICE TOOLS

Model De8crlpt~

, 021-00055 Instrument Gauge Sy~ter)'l Tester'

oo1סס-007 Digital Volt Ohm ~eter

PLASTIC.. :
LOCKING
RING
9A307

" ....__GASKET
9276

FUEL TANK
/""---ASSEMBLY

, K3633·18

FIG. 15 Fuel Ta'nk Sender" 'Iristallatio'n (Plastic' L:ocking
Ring Type)-F-350 an~ F-Super ~uty ,Chassis

'. , Cab ,'" '

T74p·9275·A

'ROTUNDA EQUIPMENT

.. ~ '.

;.D8scr1ptlon
Fuel Tank'Sender Wrench

-CK6222-1C -

"~;" . . .CK6351-1F

~ .' J> 4o. • l

-I

'"

'I.,' ,
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33·32·1· ' Oil Pressure Gauge ,,33·32·1

SECTIO.N33·32· Oil Pressure Gauge
,; ..~:-

SUBJECT ' PAGE'

DESCRIPTION AND OPERATION " . '
System ~'bperati()n . ' ' ,,~.; 33-32-1

DIAGNQSIS AND TESTING ~ ' 33-32-1'
REMOVA1. AND INSTALLATION', . ;".,' .

Oil Pressure Gauge ~ . . . . . 33-32-2
E-150-E-;350 33-32-2
F-150 Through F-350, F-Super Duty and

Bronco, ........................•• ~ . . . 33-32-2

SUBJECT- , , .:' ':PAGE>

REMOVAL AND INSTALLATION (Co·nt'd)
Sending Unit . ' ~ '.. ; '. "! ."~ ••• 33·32-2·

SPECIAL SERVICE TqOLS \ ( ~ ...-'.. ~ 33-32-4
SPECIFICATIO'NS ,..'. ;.. ' ; ..'......•... 33-32-4
VEHICLE APPLICATION"".: •..~ ' ~ .. ~ 33·32·1

Refer to :the following charts fo'r magnet,ic gauge·
diagnosis..,

resistance of the sender. unit which is ·connected
between two of them.- A prim~rY magnet, ::~O'f which a"
shaft and pointer ar~ ,attached, rotates' ,.to aJign. to this
primary field, resulting in pointer position~' The Qobbinl.
coil assemply is press~d into a metal housing which has'

. two holes 'for dial mounting.:. There' is no adjustment,:
calibration or maintenance, ~e,quired .,f~~ these gauges.

NOTE:' An .instrument, voltag'e' regulator (IVRl is' not
required ~or this system.. ' '. ", '.'" ~,- .

VEHICLE APPLICATION
E-150-E-350, F-150-F-350, F-Super Duty and. Bronco
Vehicles ' ..

DESCRIPTION AND OPERATION

System Operation

Magnetic Gauge System
Refer to Figs. 1 and 2.

The magnetic gauge mpvement consists 'of three
primary coils, one of which is wound at a 90 degree

. angle tp the other two. The coils form a magnetic field
which~.'~aries in direction according to the variable

DIAGNOS,IS AND TESTING . .~

OIL GAUGE INOPERATIVE - INACCURATE
PINPOINT TEST A

TEST STEP'· RESULT ~ ACTION TO TAKE~

A1 '·1 VEalFY CONDITION

• Verify Condition. Gauge pointer does n.o~ ~
, .

GO to 82.
mov~

Gauge pointer moves ~ GO to 81.

A2 1CHECK OTHER GAU~ES

" '. Check power to cluster. With ignitio~ on, observe Other gauges and ~ GO to 81.
'other gauges and warning lamps for proPer warning lamps operate
operation. If necessary, use voltmeter or test lamp correctly; voltage,
to verify voltage at B + terminal' of cluster present at cluster
Connector. '.

, Other gauges and ~ SERVICE wiring to
warning lamps do not cluster.
operate correctly; no
voltage present at
cluster

CK10199-2C
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'33-32-2

OIL GAUGE, INACCURATE
PINPOINT TEST B

33-32-2,

.' TEST STE~'

• Ins&rt InstrumenfGauge, System Tester, Rotunda
'021;.00055 or equivalent in-'sender circuit.·, ,
Disconnect connector at' sender and,connect tester '
to cluster'side of. connector. Set tester to LOW"
(73 ohms). ' , . ; , " ,.;,"

82 I TEST BOX,C~ECK i

RESULT

, Gauge' r~ads ,1.:.

~ ,A~TION TO TAK~

',~ ~ GO to 82.

.' ,

• Set ,tester 'to 'HIGH (22 ohms)."

Gauge does not read .... GO toB3.
mid-scale '

,83 "I CHECK~SENDER:WIRIN~ ".
,;,.

• Check send~r circuit ~iring for, shorts or open with
,··ohmmeter.

REMOVAL AND INSTALLATION

Sending Unit ..

The, :,oil pressure ~sending units are mounted in
different ways and locations. ·'Fig. 3 is a typical example
for gasoline engines. Fig. 4 ,shows the, installation for the
7.3L diesel engine. '

To remove the- senqing unit, discQnriect.Jhe wire at .
the unit terminal a'nd un~cr_ew the unit from its mounting.
Install the new sending un,~t:'and ,tighten to ,11-24 N· m

. (8-18 ft-Ib). Connect ttie wire to ·the unit terminal and
ch~ck the' operation' 'o~ the unit. "

CAUTION: Be sure 'to, use 'ele~~.:~caIlY ',' conductive
water-resistant sealer on the threads of the' unit.

, ,The pressure " sw.itc.h~type, unit" 'used" with the
indicator lamp sy~tem 'i~ ,riot interchangeabl~ with

\ the' variable resis~an~e·type unit caUe~ ,a' sender,
which is used' with the gauge system., Refer to the
Master Parts Catalog for proper" parts usage.
Ins.tallatio,n of the wrong p.art ~ill..re,sul~ in an

@ ~ REPLACE gauge..
"

@ ~ SERVICE wiring. '.

inoperative oil pressure indicating system and' a
damaged sender u~it, 'IVR. or gauge.

, Oil Pressure Gauge

E-150-E-350

t Remove the instrument cluster. Refer to Section
33-51, 'Instrument Cluster and Printed Circuit. Then
remove the housing, mask and I~ns from the front of the"
clust~r by removing the retaining screws. Remove the
oil 'pressure gauge r~taining nuts and. 'remove th~

gauge. To install, position the oil pres'sure gauge and'
install the' r~taining nuts: Install the mask, ,lens and
~ousing to the front sid,~' of the cluster and install the.
retaining screws. Install the .instrumeflt clust~r.Referto,
,Sectio~ 33-~,1, Instrume?t Clu~Jer ~nd Printed Circuit.

,'F-150 Through ,F-350, F-S~pe.r D,uty and ~r~nco

Remove the instrument '·cluster.. Refer to "Sectio~
33-51,.. Instrument Cluster" and ': Printed Circuit.' 'Then~
remove the lens and mask from the cluster. Remove the
two nuts attacning the gauge to the cluster, and remove
toe gaug'e. To install, "reverse th~ removal procedure.
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33-32-3 'Oi.1 Pressure Gauge, 33-32-3

'. LH TURN
INDICATOR

BRAKE
WARNING

. LAM'P .

. " .' ILLU'MINATld"N
. 'LAMP

~~~~~~~~~~. TEMPERATURE
GAUGE

.CONNECTOR ' ..
CHECK ENGINE -

EEC·t\l WARNING LAMP
K10494-2C.

.ILLUMINATION. CLUSTER
LAMP " . VOLTMETER , CONNECTOR

, CONNECTOR.

REAR VIEW SHOWING PRINTED
CIRCUIT LAMP AND SOCKET AMP

-ASSEMBLIES INDICATOR

CLUSTER
CONNECTOR

4 x 4.
INDICATOR

LOW RANGE
INDICATOR. '\

HIGH BEAM
,INDICATOR

LA,MP.

RH TURN
INDICATOR

FIG. 1 Oil;·,Pressure Gauge Location

.' .

20'
.OHMS

SENDER ASSEMBLY
9278

HAND START AND
TIGHTEN TO·

11-24 N'm
, (8-18 FT-LB) .

(F-SERIES AND BRONCO)

K15263-1A

SENDER ASSEMBLY
90290

HAND START AND
. TIGHTEN TO 11-24 N'm

" (8-18...FT-LB), (E-SERIES 'ONLY)

.,
FRONT OF ENGINE

B+ "

r-;

"1J. J I
',L'

OIL PRESSURE
'SWITCH .

NORMALLY OPEN,
CLOSES AT 4.5-7.5 PSI.
GAUGE READS APPROX. MID
S~ALE ~HEN SWITCH CLOSES.

NOTE: 20 OHM RESISTOR IS
LOCATED IN INSTRUMENT CLUSTER
BACKPLATE FLEXIBLE aRCU!:T.

FIG.. 2 Oil Pressure In~icating Systerri Schem~tic

FIG. 3 Oil Pressure Sender Assembly 6~Cyli~der-4.9L
(300 CIC)
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Oil .Pressure Gauge ·33-32~,4.·

SPECIFICATIONS

..
. ALL GAUGES.

Size (Less T~rminals) 29mm diameter x 25mm length
(1.4i~. diameter )(' 1 iii. length)

Weight (Less Dial and Pointer) 40 grams (1.4 ounces)

. 'Mounting Flange on Steel Body

Operating Temperature ' - 30°C to 80°C ( - 86°F to'176°F)

Pointer Travel 85°' (Fue'l) .- -, <-

,- 90° (Temp. ~nd Oil) ': .

Electrical Connection Three·Pin Terminals. ':'

Operating Voltage .. 11-16 VDC

. CK10426-~A

SPECIAL, SE'RVICE TOOLS

CK6351-1F' ~

'J

.. ..
Model· DescrIption

021-0b05S Instrument Gauge System Tester

907"()()()()1 Digitai Volt Ohm Meter

ROTUNDA EQUIPMENT·

... ~ . . "

'~1.1B

,'..

.,.., .

'~l .I· ", .

\ ....:,
FRO~ OF ENGINE

FITTING
98339

., .~•• ~_ 1 'I

: OIL PRESSURE
, SWITCH,---.......

...... :'-:..

FIG. 4 'Typical :'.o~r Pressure Sen,d~r ,Uni~, '8-:cYlind~r~
: .··F-Serles~ 5.0~ (302, CID)'and5.8L:(351 W) .

., ' Engines' Shown,'. .' .:..' . ',' "~ '.
....:.. . ~.. •• ~.'..," ~"',A ... • t (.... • •

" K12784-1A ..... '

FIG. ,5 Oil Pressure Sender' ·Unit-F-Se·rie~7.3L Diesel
Engin~ ,

" ,
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Temperature' Indicator

SECTION 33-41 Temperature -Indicator ,- ..
. .'

.'
.:--.... ..

~., T'" ~

SUBJECT PAGE

CLEANING ~ AND INSPECTION' •..': •....•..•.• ~,':.~33-41-2
DESCRIPTION AND OPERATION- ~ - '...' ,

Bimetal Gauges and.IVR-E-1So-E-3S0 ., t -

,Series .Vehicles~~·••.••.......••••......•. ,33-41-1
Magnetic Gauges-F.i.Series and :' " '. . '" ", '

Bronco •• ~." ,£'. ' ~ .•• ~': : 33-41-1
DIAG~.OSI$ AND TESTING " .

Diagnosis Guides .•••••••...•.•••••.•.••. 33-41-4

'.d

VEHICLE APPLICATION .' .- " :.'--"'
E-150---E-350, F-150-F-350, F-SuperDuty and·B~o.rlco
Vehicles. ." I' .

O'ESCRIPTIONANO"'OPERATION 

Bimetal Gauges' and IVR-E-150-E-350
Series Vehicles

The instrumen.t voltage regulator (IVR) used 'with the
bimetal gauge system supplies a common regulated
voltage~or fuel, temperature, and oil pressure gauges.
The IVR can only be defective if all of the gauges exhibit
similar prdblems such as fluctuating movement or high
or low indication. If so" refer to the gauge and IVR
regulator operational test before proceeding with a
calibration test. -

Magnetic Gauges-F-Series and Bronco

Fuel, Temperature and Oil Pressure .

The magnetic gauge movement c,onsists of three
primary coils, one of which is wound at a 90 degree
angle to the other two. The coils form a magnetic field
which varies, in direction according to the -variable
resistance of the sender unit which is connected
between two of them. A primary magnet, to which a
shaft and pointer are attached, rotates to align ·to this
primary field, resulting in pointer position. The bobbin/
coil assembly is pressed into a metal housing which has

'. two holes for dial mounting. There is no adjustment,
calibration or maintenance required for these gauges.
Refer to Fig. ~.

NOTE: An instrument voltage regulator (IVR) is not
required for this system. Refer to Diagnostic procedure.

R'EMOVAL ANO INSTALLATION

Temperature Sending U~it

Removal and Installation

1. Remove cap from radiator to relieve' any pressure
and then replace cap. This reduces coolant loss
during sender replacement. \

2. Disconnect the temperature sen'ding. unit wire at
the sending .unit (Figs. ~. and 3).

3. Prepare the new temperature .sending .unit for
installation by applying Pipe Sealant with Teflon®
D~AZ-.19554-A (ESG-M4G 194-A~ ESR-M18P7-A)

o SUBJECT":' A~ 'to - '," ,,' • • PAGEl'

REMOVAL AND JNSTAl:~ATION " . .
~Coolant.Temperature .~~~ge ~,~ •. ~.~ 33-41-1 .

E-1'SO-:-E-3S0 •...... ~.~ ••, :.;,.:~ ~ ~ .0 . ~ ~ ••.•.. 33~~1-1 ~
. F-1S0 'Through F-3S0' and Bronco ' 33-41-3 .

t Temperature Sending ..(inil ' •.~:: ': .. :" : '~3-41.-1,
SPECIAL SERVICE TOOLS....~ !' •• • f::,>..:~:. .' '33~41.5; -
VEHIC,LE APPLICATION' •. ft. ~ ••• : • ~ : •• '~ .~ 33:'41~1' .

• • .. •••• ~.. ~:: • ~, "~• .'. • .:: • • i ~ • :.-', ".' .' • i

..,~ • t- .". ..

...
-1:-••

.' K5867·18
.f'

FIG. 1 Coolant Temperature Gauge'Syste~ (Typical)
'. . ~ .

or .equiv~lent, or' a' small., .~amQunt. ,of., electrically"
conductive sealer to the thr.eads: ......' ..,.

4. Rem-o~~ ih~ .tempe~ature s~nding. u~itfrom the,.·
cylinder head and immedi~tely ·install the new
temperatu.,re sending unit. Tighten to 11-24 N· m' .'
(8-18 ft-Ib). . .

• I -,',

5. .Connect the' ~ire t9 th~ te,F!lperatu~r~ .se.f)ding u~.i~.: '

.6,., -:' Refill- cooling. syster;n to., replace lost. coolant. ;'

7. Start the engine' and check the 'sendihg unit'
operation.

Coolant Temperature 'Gauge

Removal. and Installation

E-1So-E-3S0

Removal.

1. Remove the Instrument Cluster. Refer to Section'·,
'33-51, Instrum~nt Ctuster ~nd Printed Circuit. '

2. Remove the'housing, mask and lens from the front
of the cluster. Remove retaining screws.

3. Remove coolant temperature gauge retaining nuts' ~'
and remove the gauge.' '.' " .

Installatton

1. Position coolant temperature' gauge to Instrument
Panel and install the retaining nuts.

2. Install the mask, lens and housing to the front side
of the ~over ~nd install the retaining screws.
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33-4'1-2 Temperature Indicator . 33-41';'2

FRONT OF ENGINE

TEMPERATURE
SENDING UNIT

TEMPERATURE
SENDING UNIT·
CONNECTOR

TEMPERATURE
SENDING UNIT

10884

APPLY' ESE-M4G115-B OR 
ESE~M4G194-B SEALER-TO' HOLE
PRIOR-TO INSTALLATION .

TEMPERATURE
.SENDING UNIT

.' ,CONNECTOR.

...... '

.: .~, til· .'" ~ "" ....,.
.• ,tI' K15266-2A

, , ~.~ '/
,-

FIG. ':2 'Temperature"'s~nding' Unit--6 ·.Cylinder'~
• ~,.. w • ~." ." . •• • .. .' • ~ • • ~ ..

.... ' 'I(! <:

FIG. 3 Temperature Sending Unit-8 Cylinder-E-15O-E-350 5.8L (351 C.I.D.) Shown-Qther Models and
8 Cylinder Engines Similar -
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-------------~-------
33-41-3 '

COOLANT TEMPERATURE INDICATING
. SYSTEM' .'

\, . .,

Temperature Indicator .~ ,

COOLANT TEMPERATuRE .NoicAnNG
SYSTEM ~.

.~~' -.. ~ .
~ .

COOLANTr::1 TEMPERATURE
, SENDER .

L
' !RESISTANCE o(G.AUGE) ,.

--' -74 OHMS AT COLO MARK
9.7 O'HMS.AT HOT MARK"

'. . .-.",
.. 4o •• ' ......

K10484·1C .

B+

. ~ .. .\,

IVR

"COOLANT .

. .r: :,. ~~:~TURE
'. I I, RESISTANCE (GAUGE)

L .-J .,74 OHMS 'AT COLD MARK
..~.7 OHMS AT HOT MARK~

~,- K1~1A

FIG. 4 Coolant Temperat'ure System (Typical Magnetic
Gauge) FIG." 5 Coolant Temper.attire Systerri;.(Typic'al Bimetal

Gauge and IVR)·, . : .

,F-150 Through F-350 and ~ronco damage. to :the instrument cluster lenses.' The'
Remove the instrument cluster. Refer to Section' chemic~l. content, of these" cleaning. agents

33-51, Instrument Cluster and Printed Circuit. Then, .' (O-.dichlorobenzene, ethyl' alcohol and/or
remove the lens and mask.from the cluster. Remove the, ' Cellosolve), 'has produced fogging, spotting, stain,
two nuts attaching the gauge to the cluster, and remove ,or splotches of the lenses, either through over-'
the gauge. To install, reverse the remov.al procedure. spray or· direct use on the I,enses. Therefore,

" extreme caution.- should· be taken .during ·interior
DIAGNOSIS :ANDTESTING, cleanup ~o: pr,vent ,over-spray'of~leaningagents
, For, diagnosis and testing of the ~emp~rature,gauge which contaJn the chemical ·contents 'meotion'ed

and sending unit, use .a test lamp and Rotunda' from co'ntacting the instrument cluster lenses~'

Instrument· Gauge System Tester 021-00055 or The instrument cluster lenses should be cleaned with
equivalent. 'Ref~r to Figures 4 an.d 5, and the 'diagnosi~' Ford Ultra Glear Spray Glass Cleaner E4Az-19C507-AA
guides for the test schematics and steps to check the. (ES~R~M14P5-A).or equivalent,. commercial c;leaning
gauge and sending unit. ' pro~duct, using 'a,' clea,n, soft, lint:free cloth. The For~

Glass· .Cleaner... has -. been specially formulated fo(
CLEANING AND INSPECTION ° cleaning-windows in automotive - vehicles· and is
CAUTION: The use of vinyl cleaners ,and similar approv~d "for use in cleaning the' ,plastic instrument
other cleaning agents to clean. ,the vehic~e iriterior" ,cluster len~es.'- Read and carefully follow the directions
and/or instrument 'cluster lenses" has 're;sulted, in .' ' sh0'JY..n on the container. ,for, best results. . "

'. '

.~ ~ .
I "

. ' ~ .
"'.
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33·41·4

DIAGNOSIS AND TESTING

Diagnosis Guides

Temperature Indicator 33-41-4

TEMP GAUGE INOPERAnVE - POINTER DOES .NOT MOVE
PINPOINT TEST A

','

TEST"STEP RESULT .~ AC-TlON TO TAKE

~1 "'I VERIFY CONDITION "

" '-
• 'Verify Co~dition. . Gauge .pointer does not" ~ GO to A2. ,.. ,

: move
' ,

< •

, .'
.• r'.

-,

,Gauge pointer moves ~ GO to 81.

~ I C~ECK OTHER GAUGES , .

• Check PQwer to cluster. With ignition on, observe Other gauges and ~ GO toB1.
other gauges.and warning lamps' for proper ,,_ warning lamps operate.
operation. If neCessary, use voltmeter or-test 'lamp correctly; voltage
to verify voltage ,at B + terminal of clus~er present at cluster
connector.

Other gauges and ~ SERVICE power to
warning lamps do not· cluster - wiring.
operate correctly; no
voltage present at
cluster

CK10485-2B

TEMP GAUGE INACCURATE
PINPOINT TEST B

TEST STEP RESULT ~ ACnON TO TAKE

B1 I TEST .BOX CHECK

~
, .

• Insert Instrument Gauge; System Tester, Rotunda Gauge reads C GO to 8~:
()21-0005Sor equivalent in sender circuit.
Disconnect connector at sender and connect tester Pointer does .not move ~ GO to"83.
to cluster side of cOnnector. Set tester to LOW

. (73 ohms).

82 I TEST BOX CHECK

• set tester to HIGH (9.7 ohms). Gauge reads 'H ~ REPLACE sender~
'. . .

-.

Gauge does not read H ~ GO to 83.

B3 I CHECK SENDER' W,IRING

• q~eck sender ,circuit wiring for shorts or open ,with, @~ REPLAqe g~uge.
ohmmeter.

@5~ SERVICE wiring.

CK10486-2B
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33·41·5 Temperature Indicator 33·41·5 .

ALL GAUGES

Size (Less ~~rminal~) 29 mm diameter x 25 mm length

-'.'
(1.4 in diameter x 1 in length)

Weight (Less Dial and Pointer) 40 grams (1.4 ounces)

M~unting, . Flange on Steel. Body'"

Operating Temperature . ' ,- 30°C to 80°C :. ,

-----~--.-.-

( - 86°F to 176°F)
~

Pointer Travel 90° (Temp Gauge)--
Electrical Connection . Three Pin Terminals

Operating. Voltage' 11-16 VDC -

SPECI"AL SERVICE ·TOOLS·
~. ,

ROTUNDA eQUIPMENT

Model .. . Description

021-00055 .. Inst~m~ntGauge System· Tester '.

oo1סס-007 .. Digital Volt Ohm Meter

. CK6351-1F

CK10482·1A

'.. ~ .

;.
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33-51~'1 Instrument Cluster and Printed· Circuit 33-51-1

SECTION 33~51.·lnstrument Cluster and Printed Circuit.

. .
REMOVAL AND INSTALLATION _
· Cluster Asse~bly '33-51-1

E-15O-E-350 :' ~'. ~ ' : : . 33~51-1

F.;150 Through .F-350, F-Super Duty and . , .
" Bronco . ~ .' ,l •• '•••• ~ •••••• : •• 33-51~2.

Cluster Opening Finish Panels 33-51-1
Instrument Cluster Illumination and . . .

Indicator Buibs-E-150-E-350, F-150~, .
F·~50, .F-Super Duty and Bronco ... '.....' ~ . ,33-51;.7

Instrument Cluster Opening·i.Finish P~nels
and .Center Finish ·Panel~F-150-F"350, ..
F.-Super Duty and Bronco .. :: 33~51-1'

Instrument Voltage Regulato~ and Printed
Circuit '~ ' ' : ' .. 33-51-5

Printed C'ircuit Cluster ~ . ~. ~ ~ 33-51-6
VEHICLE APPLICATION ~.~ 33-51-1

SUBJECT PAGE' SUBJECT: PAGE·

, "':",t<Removal

1. Disconnect the bcittery·gr~undcable: .

2. Remove' seven instrument cluster-ta-panel
retaining screws' (Fig. 2)'. . ' ~,'

Cluster 'Assembly'

'~efer :to: Fig~;. 2, 3 and.·.· 4.
.. -.... .' ..,

E-150-E-350

GlusterOpening Finish Panels .

Removal

1. Remove six screws attaching' upper cluster'
opening finish- panel to instrument panel.

,2. Pull panel rearward to relea.se two 'mounting tabs"
.on forward side,.of finish pan~1 from ,retaining slots
in instrument, pahel. .

"3. Remove, the finish panel.

4. Disconn~c~ one screw securing RH lowerfinish
'panel to instrument pan~l.:

5. Pull finish pariel rearward to release locating pin
·and ~wo tangs. from respe.ctive hole and slots in
instrument, panel., ,. .

6. Remove finish panel.;
.. . " ~ :~

, 7;.. . Pull rearward on LH finish panel ~to ~elease it from
two",locating pin ,holes aflq f()ur' slots. ,in the
instrument panel which match with attacning tang
.Iocat~ons, o,n the finisn pane1.. ' .

8. Re'move finish panel,.,

Inst~lIation '

1. If all three finish panels have been removed; begin
installation with upper,clust.~r ope~ing finish panel.
Inst~II,. six. attaching screws. ..' < •

2.. Install RH, finish p~nelby 'aligning it ,with locating
pin hole. and two attaching 'slots. Press'finish: panel
into' engagement with instrument panel.

3. Instafl one attaching screw ~ f,or, RM ~inish paneL

4. 'Install LH finish 'panel·bY aligning two pins and four
~ attaching 'tangs with,' mating. holes and,' $Iots in
instrument panel. Press finish 'pane,l into
engagement with instrument panel.

·Instrument' Cluster, Ope~ihg Firiish Panels
a'nd 'Center Finish;' ,panel":"'F-150---F-350,
f::;S~per "·O,.i'ty and Bronco~' ',',

, '\r -.

"There "are~'four finish' panels' which 'attach to the, '
instrum~nt panel (Fig. 1). 'They' are:

• An instrument .c'luster opening upper finish panel
a~serrtbly. ' ., :

•"Ah inst~ument ~iuster finish panel :ass'embly which'
attaches on th~ 'RH .sjde of the steering column
~opening. '. ' ..

. '" . -, .,... ~: \

• 'An instr~ment cluste~r finish panel ~ssembly'which
attaches an the LH side of the steering column
'opening~ :': , ..

• An instrum'ent center finish panel 'assembly.

VEHICLE 'APPLICATION

~-150-E-350~ F-150-F-350; F-Super DVty' a'nq :'Bronco'
Vehicles; ,

REMOVAL AND INSTALLATION

CAUTION: The use .of vi,nyl cleaners ~nd· similar
other cleaning agents to clean the vehicle interior
and/or. instrument cluster lenses has resulted in
damage .to· .the instrument cluster lense~. The
chemical confent of ·these· cleaning agents
·(O-dichlorobenzene, .~thyl alco..hol and/or
Cellos9Ive), has produced fogging, SP9ttin9, stain,
or splotches of the lens'es, either through Qver-
.spray or direct use on the lenses. Therefore,
extreme cau;tion should. "be taken ~. during interior
clear:lup to prevent over-spray' of cleaning agents
whic'h contain the.. chemical· contents mentioned
from contacting the instrument cluster lense,s.

,'" <1', " • ';.. •

The instrument cluster lenses 'should be cleaned
with Ultra Clear, Spray Gla.s$ Cleaner E4AZ~19C507·
AA (ESR-M 14PS-A) 'or equivalent commercial

, cleaning product,'using a clean, soft, lint-free cloth.
The,' Ford Glass. Cleaner has 'been specially
formulated .fo~ cleani'ng . windows': in·automotive
vehicles and is approved ,for 'use in· cleaning the
.plastic ins.trument. cl~ster lenses. Read and
carefuUy follow"'ttle 'direc,tio,ns on the container for
best results~' ,,' .
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33-51-2 Instrument Cluster and Printed Circuit

·INSTRUMENT PANEL
,:. . INSTRUMENT CLUSTER

OPENING FINISH PANEL

SCREW
N,B803876-S36B

, (6REQ'O)

CENTER
FINISH
PANEL 'r

(RH) FINISH'.
PANEL

'CCL2751"A

FIG. 1 Instrument Panel Finish Pa'nel

Installation

"

Disconnect the' harness connector .plug from the
printed circuit and remove the cluster ,assembly
from the instrument panel.

Position cluster. slightly away. from the ,panel for
access to the back of the bluster to disconnect the
speedom~ter (Fig. 4):' ,

'...

Connect the harness- connector plu'g to the printed·
circuit board.

F·150 Through .F-3·50, F-Super "DU~y' arId ~ronco .
• ~. t • t ••

Rt:tferto',.Figs. 5, 6, 7 and"S
• - .. ":.... • ' " ...... "'1 .'

Re~oval~. '.-
1.. , ."Disconnect th.e battery gro~nd cable.

2. Remove' the 'wiper-washer knob. Use a hook' tool
"to re,lease ea.c~ k~o~, .Iock ~ab·. ':,

3. Remove the. knob ·from· the, ,headlamp switch.
Remove t~.e fog lamp switch knob, if ,so equipped.

4. ':,Remove steering' column "shr6ud~

, · 'CAUTION: C~re must be- t~k~n :not to damage
transmission control selector indicato't
.(PRNDLl cable on', 'vehicles equipped .with
automatic ,transmission., , .' ,"~\:

5: ' On vehicles equipped w.ith,aulomatic t;ansmissio,n;'
'remove loop on indicator' cable .assembly from
retainer ,pin (Fig. 9). Remove bracket screw from
cable bracket and slide bracket out of slot in tube.

Position the clustE;lr near its opel)ing in the . 6. R~m~ve the. clust~r. 'finish panel:. ~ss~mbl~.
instrument panel. ,. ' . Remove four' cluster attac~i_ng screw$. ,and

disconnect the speedometer' cable: A'iso,
disconnect.wire conn~ctors from the print~d circuit
and remove the cluster.' ,

If'there is not' sufficient access'to disengage,
the speedometer cable frorTf the speedometer,
it maybe necessary to re,move the
speedometer cable at the transmission and pull
cab'e through cowl, .to allow room to reach the '
speedometer quick disconnect. ' ~':. ..'

. "

,Apply approximately' 4:8 mm ·(3/16-inch)," di~meter
ball of Silicone Dielectric Compound 07AZ
19A331-A (ESE-M1 C171-Al or equivalerit 'in the

.:drive hole of the speedom'eter head. '

4.

3.

3.

1.

4.

5.

6.

Connect the speedometer cable (quickdisconriect)
to the speedometer h.ead (Fig. 4).', '

Connect the speedometer cable':and housing
assembly to the transmission, 'i~ removed.

Install the seven instrument cluster'.to"panel
retaining scre~s and connect the Qattery ground

, cable (Fig. 2). ' "..

,Check operation of all gauges, lamps,. and signals.

,Instaila~ion

1. Position cluster to opening and connect "the:: two
·connector~. Connect the speedol)leter cable.

, :l~nst~~1 the, .tour" clust~r retaining, s~rew~. ". ,

2. On .vehiclf~fS with': automatic transmission" place
Iqop on transmissioll'indicator cable assembly over
~etainer on c~lumn.' t" '. '., "' .' .

3. Position the tab on' the"PRNDL ~able: bra'cket into
slot· on 'column. Align the PRNDL pointer and
attach screw (Fig. 9)':
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33-51-3 Instrument. 'Cluster and Prin'ted Circuit 33-~'1'~3

-.HIGH BEAM.
INDIC.ATO~ .

; .

CLUSTER
MASK

FRO'NT VIEW

'::'t'- .

".; ... '\

.... , ..

LH TURN
. INDICATOR LAMp: .

/' :',~.'

, 'Q~

::-\ 0:'
.TURN ,SIGNAL . FASTEN .
. ·I~DICATbRS . BELT~'

.',

, "
• J .~- 't.~

SPEEDOMETER

'PRINTED
CiRCUIT---~

FRONT OF VEHICLE

TEMPERATURE
GAUGE

SPEEDOMETER 
CASE GASKET

FIG. 2 In~trume~t CI.uster-:E-150-~-350

,. '
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33-51-4 .Instrument Cluster and Printed ·.Circuit 33-51~4

... ~ , . : ' .

PRINTED
CIRCUIT

REAR VIEW

CLUSTER
, BACK PLAJE

LEFT TURN
SIGNAL

MASK

~ INSTRUMENT
W" '" VOLTAGE

REGULATOR

',FIG. 3 Instrumeri't Cluster Dlsasse~~led~E.15O-E.350
j,

9.' Install the wiper-washer. control knobs.

10. Connect the batterY cable. Check the operation of
all gauges, ,lamps, signals and PRNDL pointer..

Change the transmission lever ,to PARK position
and check -the PRNDL pointer. Shift transmission
lever to all shift positions (PRND21 or PR,N@D1)
and check the PRNDL pointer position on', each
transmission shift "position, verifying adjustment.

With engine off and parking br~ke applied, place
the transl11ission selector lever at steering column
in "D" (DRIVE) (or @ for automatic overdrive,
transmissions) position.,: Hold lever against the "D"

. (or ~,@ for' AOD transmissions) stop using an
approximate 3.6 kg (8 Ib) weight attached to the
selector lev~r ..knob. Use Spring Scale T74P-
3504-Y or~q·~iyalent. ,'.

4.

6.

Cluster Assembly-F-S'uper "Duty Commercial
Stripped Chassis and MotorhomeJ Chassis
Vehicles '. . ..'. .

Removal.
'R~~er to Fig,. ~ 10 .
1. 'Disconnect the batter)' ,ground cable(s).

2.' Remove'six clus~er beie~l-to-paliel retaining screws
5. Adjust PRNDL bracket to position the indic,ator in and remove the cluster.

the rectangular adjustment band and attach sQrew, -3. Disconnect two. wiring. harness connectors from
taking care not to move indic~tor. , 1 backplate.' , '

4.. Disengage speedometer cable·from speedometer.

:.Installation .'

1. '.' Apply approximately 4.80mm (3/16 inch) diameter
ball of D7AZ-19A331-A (ESE-M1C171-A), Silicone
Dielectric compound or equivalent in the drive hol~ ,

. NOTE: The PRNDL should only ))e adjusted using- the of. the speedometer head.; . " .
, adjustment windo"w: in. the primary drive (0 position and.·~, • 2. Position the cl~ster, near its opening in' the

4 not adjusted in .,any·':ottJ~r po.sition. ",instrument p~nel.: '
i, •

7., Install the trim finish panel assembly and column ' 3. .. Conn~ct the speedomete~ cable (quick disconnect)
shroud._.·· . t,o the speedometer head. Connect the

.., ' ," speedometer cable and housing assembly to the
8. 'Ins,tall the headlamp switch knob~ If so equipped, I -, transmission (if removed).

in~t~1I the f~~ lamp sWit~h: ". . : 4.. ,. :Con~ecr tw~ 'wiring har~ess. connectors to the
backp'at~. . , .,'.

5. Position cluster' to i'nstrument" panel and install 'the
six cluster-to-panel retaining screws.

6. Connect the battery ground cable(s).
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33-51~5

-- .:

Instrument Cluster and' Printed ·Circuit

'".~ .

CLUSTER
A~SEMBLY

WIRING ASSEMBLY
14401

,"33;"51':5

.' '"

SPEEDOMETER
HEAD

.......

: ...

K6753·2A

FIG. 4 Instrument Cluster' Wiring-E-15Q-E-350

SCREW
N804988-S2
(7 REO'D).

TIGHTEN TO.O.S-l.4 N·m
(7.0-12.4:'N-LB) .

CHECK
ENGINE"

NOT
USED

FRoNt VIEW

,. C)) -,
~ ..

L ~ H

/J 1/ NORMAL ~ . ~
'UNLE'ADEO FUEL ON"LV

"'\\\ D10/// : 10'
. E, B F

.~. -~

ANTI-LOCK
INDICA~?R "

.. --: " ~.

RH TURN
INQIC~l:OR

K10493·2B

FIG. 5 Instrument Cluster-F-15~F-3S(j;F~Sup'er Duty and Bronco·(Witho~tTachomet~~)~·. ;
o· :••

~ 4. .: ,' •. '

7. Check 'oper~tion of all gauges and lamps.

Instrument Voltage Regulator and Printed
Circuit . " . '.

Refer to F·igs'.. 2, 3 arid 4.

Removal
1. 'Rem'ove' the instrument cluster assembly from the

instrument panel as outlined. . ' '

'2. ..Disconnect (snap off) the printed circuit connector
buttons from the instrument voltage regulator

~.I • (Fig. 3). . .i~.·; ,: "

3. Remove the instrument voltage regulator' (one
sctew).: . I" '. ' ' •• , •. ,' ~~,' .-, ;.

4: ' ,Remove' all retaining" nuts· and ~.light butbs'(and
resistor if present), and 'remove the printecf..9ircuit:
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.33-51-6

ILLUMINATION
.~.LAMP

HIGH BEAM
INDICATOR

LAMP

RH TURN
INDICATOR

LOW RANGE
INDICATO~

-4 x 4
INDICATOR

Instrument ·,.Cluster and Printed Cir.cuit

ILLUMINATION
. LAMP

REAR VIEW SHOWING PRINteD.': ..
CIRCUIT LAMP AND SOCKET . AMP

. ASSEMBLIES INDICATOR

'CLUSTER
CONNECTOR

ILLUMINATION
LAMP

BRAKE
WARNING'
LAMP

LH TURN
INDICATOR

TEMPERATURE
GAUGE
CONNECTOR

CHECK ENGINE -
EEC-IV WARNING LAMP

K10494-2C

'FIG. 6 Instrument Cluster Rear View-~-1So-F-3S0, f-Super Duty and Bronco' (Witho~t ·Tachometer)

: SCREW
N804988-S2
(7 REQ'D)

TIGHTEN TO 0.8-1.4 N'm
(7.0-12.4IN-LB) , , :

. CHeCK ..
····E·NGINE··

ENGIN~
"~

FRONT VIEW SH9WN

K10495-2B

FIG. 7 Instru'n:lent Cluster-F-1SO:-F-3S0, F-Supe'r ~Duty 'and ,Bronco (With TaCho~eter)

.Installation " ....

1. When· installing the. ,printed circuit;" carefully
po~ition it to the back of the, clusteran~t ~ngag(3 ir ,
to. the' pl~stic locating pins. ' "': " . :,

2.. · Install all retaining nuts, resistor (if pr,es.ent) and '.
light b~'l?s... '.

3.' Install the instrument voltage regulator" (one
screw).

4. Go~Aect (snap Oh) the connector buttons.to the
" instr,ument voltage regulator.

5. Instajl the cluster assembly as outlined. Check the
<?peration' .of all. gauges, lamps and~igna~s. ,.

Printed Circuit· CIl..tster,·

.F-Super Duty Commerci,al Stripped Chassi·s' and,. -<~";! ".
Motorhome ,Chassis.,.. 'Vehicles . ,: "

Removal

Refer t~ Fig. _11. , , .
.1. Disc'onn'ect batfery,g'iound. cable(s).

2. Remove the instrument cl~ster assembly from the
instrument .p~n~f as outlined. '

3. Remove the six scr~ws that retain the bezel, 'mask . .
,the lens to' the cluster,:backplate and remove the
mask and lens~ ~ .:.:..
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33·51:'7 Instrument :CI'uster and ·Printed Circuit

4. Remove the six scre~s retaining ·the fo~r gauges
and remove gauges. '

5. Using a pair of needle-nose pilers remove the nine
g~uge terminal clips by squeezing both ends of the
gauge terminal clip and push thrqugh the clip

. opening in the backplate. Remove lamp bulbs and
print circuit . .

Installation'
1. Carefully position t~e printed circuit to the back of

the· clu$ter and, engage it to the plastic I.oca~ion

pins.
2. .Install the gauge terminal clips and lamp bulbs.
3. . Install cluster' gauges and ,secure with ~crews."

4. Install the bezel, mask and lens to backplate and
secure with screws.

5. Install instrument cluster' assembly to instrume~t
panel.. '

6. 'Connect the ·battery ground cables.

7. Che~koperati'o~ of all ga,~ges and ,lamps.

Instrument Cluster Illumination- and Indicator"
Bulbs-E-150-E-350, F-150-F-350, F-Sup~r'
Duty and ,Bronco
NOTE: Most cluster illumination and indic.ator bulbs can
be .replaced by reaching under the instrument panel. If
the bulb. cannot ·be reached. from under the panel,
access can be gained by removing the instrlJment
cluster as outlined. .

'Removal and Installation
, "

1. Turn bulb and .socket one-quarter turn
counterclockwise arid remove.

2. Install .bulb· into socket.

3. Turn' one-quarte~· turn clockwise.

K10491-2C

CLUSTER
. CONNECTOR ~

TEMPERATURE
GAUGE
CONNECTOR

ILLUMINATION .
-LAMP

OIL PRESSURE
GAUGE CONNECTOR

ILLUMINATION
'LAMP

ILLUMINATION
LAMP

ENGINE WARNING lH TURN
, HIGH BEAM, LAMP MODULE I ·INDICATOR

4 x 4 IN~~~OR, REAR VIEW SHOWING PRINTED, FUEL GAUGE CHECK ENGINE I

,INDICATOR. ANTI-LOCK ClAcurr LAMP AND SOCKET CONNECTOR AMP . WARNING WARNING LAMP
'INDICATOR ,ASSEMBL,ES INDICATOR' LAMP

RH TURN
INDICATOR

SEAT BELT
WARNING

LAMP

. BRAKE
. WARNING.'

LAMP

FUEL' FILTER--J~Iff/.~~~I'fl':d~
(DIESEL ONLY)

LOW RANGE
INDICATOR

. ,,,.' '" .

, FIG. 8 Instrument- Cluster Rear View~F-150~F-350, F-Super Duty. and Bronco (Wit~ T~chometer)

I'"
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instrument Cluster' and Printed C.ircui,t 33·'51·8

NOTE: .'
CABLE MUST BE ROUTED
OUTSIDE TILT STEERING

.: . HARNESS

r ••. K6783.1B

FIG. 9 Automatic Transmisslori"Select'or Cabie
Remo'val . , . .

"!'"

~ .

<. '""••:
.-.: "

VOLTAGE
GAUGE

~: ~ . ----:__------.LL.1.---'.-LL-~.....u..L---IJUJ.,

TURN "
SIGNAL· :
INDICATORS

OIL PRESSURE'·
'GAUG.E

SPEEDOMETER

COOLANT
TEMPERATURE
GAUGE

K12796-2A

FIG. 10 Instr~ment Cluster-F-Super Duty Commercial Stripped Chassis and Motorhome. Chassis Vehicies·
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33-51-9 Instrument Cluster and Printed Circuit

', .. ".

• K8832.2D I

l' '

..... ."

FIG. 11 Instrument-~Cluster~ear:-View-F"Super Duty. Commerciaf·Stripped'·Chassis·· and Motorhome ,Chassis
. Vehicles - .. -: .- . . '. . - -,''!:' .

~. .... ... '. ... ..

", ~

CK9043-1A

Spring Scale '
1DeSetiPtion

SPECIAL SERVICE TOOlSI Number

."~' .

,..-."

,i'

t\ "-4

\ . ~ : ..

.•' l •

.... .: ~..
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33~7,1 ~·:t· . Ignition Switch 33-7·1-1

SECTION 33'·71Ign,ition· Swi,tch

ADjUSTMENTS ... ~ .. ~ ..... ~;.• <:I ~ ... '. '.. II II .- : .. 33-71-2 .
DESCRIPTION AND OPERATION . ~..,.'.."''' .. , '33-71-1
DIAGNOSIS AND TESTING" . ~..

Electrical Test " ; .'~" ...•• ~"~~: ' ~ II'..' . 33;'71-1
, Me~hanical !e~~ '.. :'..~ .. :. ~.. '.~~ .: ' ~ '~ . 33-71-2 .

SUBJEct·. ,pAGE
-. "'"

SUBJECT ....~.. ~../ PAGE'.

REMOVAL ·ANO;INSTAL.LATION .~::~ .• '.. '.. ~' 33-71-2'
SPECIAL' SERVICE TooLs··~ - 33-71-3
VEHI~LE ApPLICATION .~.,.. ~.~ •.......:.. ,•. ' ~ .. 33-71-1

VEHICLE APPLICATION

E-150-E350,. F-150~F-350, F-Super, 'Duty' and Bronco
'Yehicles. . .

., '

DESCRIPTION AND' 'OPERATION ;'

The switch has blade-type.terminals that engage wi,h
one ,multiple conneGtor(Fig. '1): The multiple connector
is secured to the 5witchby in~egral lock.ing .fingers.

NOTE: For an "engine-won't crank" condition with an
automatic transmission, deter-mine if the condition exists
with, the shift lever· in both 'PARK .and NEl:JTRAL
positions before' performing ignition' switch contin'uity <~

tests. For an "engine-won't crank" condition with a
. manual transmission, verify that the clutch/starter

interlock switches o.perate properly. If the "no-crank',' .
problem occurs in one shift 'Iever po~iti0":l but not the

DIAGNOSIS AND" TESTING ....- : ~

other, arrlore 'probabie cause is the neutral start switch "'
located on",' t~e :~ransmission~ .

~ .',

Electrical Test.,

'DiScOf.ln$~t.t~e· ignilion"'switchrnultiple co'nnector by'
spreading apart the locking fingers.~nd.pulling the'plugs .
frorJ:1 the switch. Test the continuity through the switch
following ma~ufacturer's procedures for testing, .or·
connect a s~lf-powereo testAamp o~',ohmmeter such as
Rotunda Digital Volt Ohmmeter or ~~uivalent, between
the plug terminals indicated for each' switch positibn in
Fig. 2. -; ~', ,....

~O.TE': Accessories that fail to .operate·.with the .ignition.
switch in the RUN position,or that remain .. on when the
ignition switch is turned. off, may be the result of a
misadjusted ,ignition switch rather than a malfunctioning .
ignition s~itch. R~ter. Jo" Adjustments.' . "

FOR 4 SPEED TRANSMISSION
VIEW·Y

K5346-2C

MAIN VIEW'
(~UTOMATIC SHOWN) .

SHROUD
PIN

VIEW Z

FIG. Blade-Type Connector "Ignition Switch
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, 33-71-2 Ignition Switch

ADJUSTMENTS

FIG. 2 Blade-Type Connector Ignition ~witch

Continuity Test

Mechanical 'Test
.Test the steering column ignition system mechanical

operation ,by rotating the lock cylinder/key through all
switch'positions. The movement should not stick or bind
and should return from the START position back to the
RUN position without assistance (spring' return). If
sticking or binding is encountered, check for the '
following:

• Burrs on the lock cylinder' key. ',.

• Ins'ufficient'lub~ 'on lock cylihder.

• Binding lock cylinder.
• Burrs 'or ior~ign material aro'und the rack and pinion

actuator in the lock cylinder ,housing.

'. 'Insufficient lube on actuator.

.' Binding ignition switch.

• Binding actuat9r~' rod.
NOTE: DO NOT"ap'ply lubricant to the inside of the
ignition switch.' . '

ACTUATOR
ROD

K6785·1A

, STEE'RING
. COLUMN TUBE

LOCKI NG PI N HOLE

FIG. 3 Locking Pin Hole Location; ,

6. Plug, in electrical connector and operate the lock,
: cylinder to ensure the switch is positioned properly.

7. Confirm that all accessories are deactivated with
'ignition switch in OFF position, and that all
accessories are operable in RUN position.

REMOVAL AND INSTALLATION

Removal
1. 'Disconnec~ ,the, battery ground cable.

2. Reni'ove' steering' column' shroud and lower the
steering column. Refer to Section 13-06, ,Steering
Column-Shift Rod Within Tube. .

3. Disconl1ect the switch wiring at the mult~ple plug.

, 4. ~, Remove the two nuts that retain the switch to the
,steering column. ' . c

. 5. Lift the switch vertically upward to disengage the
actiJator. rod from the switch and remove switch.

Installation
1.' When' installing the ignition switch, both. tne locking

_·mechanism at the. top of the columnahd the switch
its~lfmust be ,in LOCK position for correct
&djustment. .

To hold the mechan.ical. parts of the column in
LOCK position, move the' shift lever into PARK
(with automatic transmissions) or REVERSE (with
manual transmissions)~ turn the ~ key to' LOCK
position, and' remove the key. New replacement'
switches, when received" are already pinn~d in
LOCK position by a metal shipping pin insert~d iria ,
locking hole' on the sige of the ,switch.

2. Engage ·the actuator rod in the switch.' Must be
inserted in. the slot of the' sliding, black carrier.

3~ , Position the switch 'on the' column and install the'
'retaining nuts, but' do' not tighten them.. ~' " "

4. Move the switch up and down along the column to
locate the mid-position of rod lash. Tighten the two '

, ignition 'switch retaining nuts (top." nut first to
minimize rod binding) to 4.51-7.34 N· m (40-65

: in-Ib). '

5. Remove the lockpin. Connect the battery cable,
and check f~r 'proper start in PARK or NEUTRAL.

Also, ensure the start 'cir'cuit cannot be actuated .
'·in th~ .ORIV~ and R'EVERSE position."

6. Raise the st~ering' column into position at
instrument panel. Refer ,~o Section 13,-06, Ste~ring

.~ .~... ~1i!J €>.
ACC. LOCK OFF RUN START

ACCESSORY
LOCK
OFF
RUN
START

SWITCH, POSITION':' CONTINUITY SHOULD EXIST
ONLY BETWEEN:

37-297
NO CONTINUITY
NO CONTINUITY
37-16.;687-297
977-41-GROt.:JND; 37-32-262
(POSSIBLY 16)

NOTE: CIRCUIT PAIRS 31, 681, AND 291 ARE CONNECTE'O
TOqETHER INTERNALLY' IN. THE SWITCH. K9558.•1A

Rotate the ignition key back and forth to either side
Of lock, until a 1.98mm (5/64ooinch) drill bit Gan be ,
inserted through the lockpin hole a~ far' as possi~le
(minimum 9.5mm (3/8 itJGh))~ The lockpin hole ,is
located 6n the right .. of the switch next to 'the
steering, column tube (Fig. 3).

l.c;>~sen the two ignition switch mounting nuts.
Turn the' ignition to LOCK' (feel for 'detent) and
'remove the ignition key. .

M'ove ~he switch up and down along the column to.
locate the midooposition of rod lash. Tighten the two

'ignition switch mounting nuts (top nut first to
minimize .rod binding) to 4,.51-7.34, N·m

, (40-65' i.n-Ib).
Remove the drill bit 'from the ignition switch lockpin
hole. ,'.

,. ,

'(B)BA~ER,;~'--'--'-~"""l, ... (Al) ACC~SSORY·
37~ ~297. ~... I ~I . .(12) IGNITION .

(A2) ACCESSORY , U+-
1

.. BY-PASS 262

. 687' '~(I") IGNITION. 'I~ 16
(P2) PROOF2---l.D. (5) START

41 ~ n _.Jj .. ~:l) PROOF 1
'~977

5.

4.

1.
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33-7t~3 'Ignition" Switch 33-71-3

.: .

Column-Shift Rod Within Tube. Install. steering
column shroud. ,'. .

7. Confirm that accessories are deactivated with
ignition switch in -OFF p.osition, and that
accessories' are operable with' switch in. RUN
position. < .,

SPECIAL SERVIC'~- TOOLS "

1~:-7-:--1--'-.-.. -.+I·-~-·.-.·~'Jl-bIt-Oh-.-m-~-ter------I': .
CK12708-1A

to./,

' ..

I ~ ... .J. ..

'/.

. .~ ;

1: - ,"

. .' j ~ . t. L,: • .'

....

'. ~. .. ...

.. .'.. ~

~ .... 4.

". .. .. I,. ~.-

.~ ~.. ' ... '"

~. j

..' '. '.1

.. ~ ...", ...~ • I'

• ~-: ..;' ft. ..
.~. ~,.

• .'. ~'>-

.,;

4'
1./, .
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_4.·';,.' ..

..

--WIRI·N·G
KARNES-S . MAIN ".

. . .' . - '

CIRCUIT
. ", .

PROTECTION :.---
-AND

·CON:NECTO::RS
,,"- .,,", -" .,)

,34-01-1

GROUP

. '

WIRING-LIGHT TRUCK ~ 34·02-1
- ,- ., ' ....

SECT'ION 'TITLE ,',. PAGE

CONNECTOR DISENGAGEME~T' ~ .. ~' 34-01-1
FUSES, .CIRCUIT BREAKERS AND FUSE .,

LINKS - ~ . ~.~ ~ ~- 34-31:·1

. -.

SECTION TITLE PAGE

:SECTION -34-01, Connector Dlse-ng:agement
I ' •

SUBJECr PAGE SUBJEct PAGE

ALL MODEL APPLICATIONS ; .. 34-01-1 - "VEHICLE~'APPLICATION' ' ': .. .- 34-01-1

VEHICLE APPLICATION

E-150-E-350, F-150-F-350, F;-Super Duty and Bro~co

Vehicles.

ALL MODEL APPLICATIONS
.' Connector disengagement procedures are shown in
Figs. 1 through 5 and should be used when
disconnectfng the various types q~ connectors.
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Connector Disengagement

CoNNECTOR DISENGAGEMENT - IN-UNE CONNECTORS

LOCKING TAB ONLY
ON ONE SIDE

1. INSERT A FLAT-BLADED SCREWDR'IVER ~(JNDER
THE LOCKING TAB AND TWIST.

2. GRASP THE WIRES AND PULL TO SEPARATE.

FLAT-BLADED ' '
SCREWDRIVER

VIEW A

PLACE A THUMB U~DERTHE LOCKING TAB AND·PUSHUP. GRASP THE WIRES AND PULL TO SEPARATE.
~VIEWA '. L LOCKING TAB

"""""'------I"""--...r--~ . ONLY ON ONE SIDE

:: ... ~.

~b~~·
LOCKING TABS ARE ON BOTH

, ". SIDES Of. THE' cONNECTOR ... " . ,
. .

1. INSERT A FLAT-BLADED SCREWDRIVER UNDER THE LOCKING .TAB AND 3. TURN THE CONNECTOR OVER AND REPEAT THE PROCEDURE
TWIST. " , :" ON THE OPPOSITE SIDE OF THE· CONNECTOR.

2. GRASP THE WiRES AND PULL UNTIL THE LOCKING TAB IS ON THE. 4. THEN GRASP THE WIRES AND PULL APART.
RAMP.' . " :

......1

GRASP THE WIRES WITH BOTH HANDS AN~ PULL THE CONN~CTOR APART

.~.

K3261-2F

F~G. "1' Connector "Disengagernent~ln·lineConnectors

." .~. .- .... '-

'., -
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34·01·3 . - Connector Disengagement' 34·01~3

IN-LINE CONNECTOR DISENGAGEMENT· PROCEDU,RE
1. GRASP EACH END OF C0NNECTOR BODY; ;

,2•. WHILE HOLDING CONNECTOR BODY, USE THUMB
PRESSURE TO DEPRESS LOCKING TAB AND PULL ','

'.. CONNECTOR APART (NOTE: 'WIGGlING":THE PARTS
-WILL MAKE ,SEPARATION EASIER.) .,

LOCKiNG
TAB

·t:

, .
. .

. ........

TERMINAL RETAINER
, K8787·1B

FIG. 2 Connector Disengagement-ln-IIne, Connectors
(continued)

CONNECTO~DISENGAGEMENT '- COMPONENT CONNECTORS

CONNECTOR TO REGULATOR

FIG..3 Connector Disengagement~omponentConnectors

VIEW'S

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



34-01-4

. PUSH LOCK DOWN
. ~ANDPULL

.c==tl .E~CONNECT;:ART .

NEW 8-WAY AND 4-WAY MICROPIN'
IN-LINE SUBMERGIBLE

CONNECTOR ASSEMBLY K9049.18

FIG. 4 Connector Dis~ngagerrient-In·lineSubmergible
Connector

34-01-4

TFI cONNECTOR:~':?' '. .." ~ •. to ' ;"

DISENGAGEMENT 'PROC~PU~E ,,;: .. ':' ":':~: :;:, ,"

1.GRASP.CONNECTOR.By,POSITfONING THUMB ON 'LOCKING TAB
MARKED'lipUSH"..' ...· ' .. '., " .. ,;: '

2. WHILE DEPRESSING LOCKING TAB' DOWNWARD,"PULl BACKWARD
ON CONNECTOR AND DISENGAGE~ (NOTE::IIWjGGt'ING",:rHE:.
CONNECTOR WI~L MAKE SEPARATION EASIER). '

TFI (DISTRIBUTOR)
MODULE.

-TFI.CONNECTOR ", RED WEDGE
6 W,~RES ~ (HARD SHELL) GRAY ,

, 14489" ~, K1i848;18

FIG. 5. Connector Disengagement~TFI'~Connebtor'

,.; -
tip.,

'r
e

:

: '" -.,.~ ...

, .. :~.~

",',

. =. ...,p;..

".......
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34-02-1 'Wirin'g-Light Truck 34~02~1

, ..

SECTION. 34~02' Wiri:ng~Light Truck'
,~

, ..

'SUBJECT PAGE , SUBJeCT " " '" .~

...',

~EMOVALAND INSTALLATION .. : .' ': .. ·.34-02-1

.........

V,EHICLE' APPLICATION ' ,
E-150through E-35'o, F~150throughF-350, FSuper
puty and Bronco Vehiqles.

REMOVA.L ANDINSTALLAT.ION

VEHICLE APPLICATION :.,..,- ~....•.. ~ 34-02-1'
"" _. . . . ~.... ~ ... .- . . . " ...

.'

, . Relative Humidity·

Low (1G-2QOk), " . High (65-gook)

ActIvIty Volts
'.

V.
WaJIOOg across carpet

, .
35,000 1,500

Walking CNJM vinyl floor 12,000 250

Working at bench . 6,000 '100

Sliding across vehicle seat 25,000 1,000

The illustrations in this Section show th~'comp'lete
,wiring harness installation for Light Truck vehicles.
Refer to the illustrations for the applicable harness
while performing Removal and Installation'
p'rocedures. For electrical' circuit description/name
ahd the matching color code, refer to the 1990 Truck
Wiring Diag~am Book."

Electronic modules such as instrument clusters,
,power-train controls and radios incorporate the latest
technology. Some'of the components used in these
modules are sensitive to static electricity damage at
v91tage levels far below whaf'the human body can
sense. While, a person .cannot feel or hear the.
:'snap" of a static discharge until the charge level is'
about 3000 volts, so:me of the electronic .module
components can be damaged or weakened by as
I!ttle as ,.100 volts.

Use the following ,safeguards to avoid static
electrical-damage.

1. . Leave the electronic modules, in their 'original
packaging until ready to install in vehicles.

2. . Avoid touching module connector pins.

3. Avoid laying modules on nonconductive "
surfaces...

4. As an added safeguard, use a 3M Static
Protection Kit (3M part number 18293)~' This kit'
contains special wrist straps, a 15 inch by 24 .
inch· flexible conductive mat, grounding cords
and full instruction·s. It is available ft,rough local'
3M Suppliers. '

- 1".'

3M Static Protection Kit '

'WORK SURFACE
MAT

Static ~h~rge Generation Valv~s

SlAnc CHARGE GENERAnON VALUES '

'K14477-1A

CK14478-1A
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34·02·2 Wiring~Light,Truck 34·02·2

REMOVAL AND INSTALLATION (Contl~Ued)
....... t.

I .~ •

Removal ' :. " . .. . Installati~n':' ....,' .. ~., : ' .

,1. .Dis~onn~,ct, battery groul1d qable.'-i '.".. . ~ ,'.: _ ' .;',' ,.1.,. Positipn h_arn~ss in' vehicle. '. Ensuf.e that
NOTE: Refer to Group 45 if it is necessary to ' har~~ss is engag_e~ in all locato~s, straps ,~~d/
remove any trim panels to gain access, to, ,the. or chp~. . ,..'. " .
harness. . '. . . 2. 'Cq!1nect all harness co~nectors to compOf1ents

2. Disconnect 'all wiring harness" 'Corinectors~' : or other ~arnesses<as·.'necessary. T ! ...., ~'~,

3. ~Di'seng~ge har.ne~s ,from all loqat9rs~. straps ,.:-3. S~cur~ gr~.u~d eyelets to .b~dy as ne.~es~ary.
and/or clips as necessary,. including ground 4.' C9nnect battery ground cable. Check all

~.' wire eyelets:- Remove'. harness from vehicle. applicable circLiits for proper operation.
':. 5. l~st~lI .. anyt~'im removed during 'har'ness

." ·:re~~\(al. Ri3f~r to Group :4~. . ..'

. ~.'. '

. if

... ~ ...
" ::..••_ _ ~ •• • 1

. ;,.

v.· .." ..

" ." ~ .

,',

, .... " .....

&.' r b.)' ._* •• t.. --:.--;.

ii, :,

. ~ :

'). ............. :,...
...,:..

~ '. . -.

:1 - .• ' •• '
,.. .. .f

. ,

.' ..

\
\~
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"cOLUMN
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14401 I . '"

VIEW C

WIRING
'~l ASSEMBLY

1

14401 .

\\\F7'lV!l///~~"""/~:I

r II
I

WIRING
,eASSEMBLY, '.

14401 -, .

BRAKE
ANTI-LOCK
MODULE.

TO. CLUSTER
PLUG A

WIRING
ASSEMBLY
14401

GLOVE
BOX

LAMP

'. ~. ELECTRic
,'- "SHIFT

CONNECTOR

VIEW B.·

WIRING,
ASSEMBLY

14401

WIRING
ASSE'MBLY

14401
.'

CONNECTOR
14A033

WITHOUT
. SPEED

CONTROL
13853-HORN
RELAY WITH

SPEED CONTROL

SEAT BELT WARNING CHIME AND
BRACKET INSTALLATION

VIEW A

WIRING·
ASSEMBLY

,14401

INSTRUMENT PANEL WIRING INSTALLATION - F·150·F·350, F-SUPER DUTY AND BRONCO'(GAS ENGINE)

F·350 SUPER DUTY
VIEW E .

w
~
I
o
I\)

I
(,.)

WIRING
- /ASSEMBLYv. 14401 ',I'

K10561-2C.·,

VIEW FOR VEHICLES WITH
E40D TRANSMISSION

VIEW H

E40D
.SWITCH

S'PEED CONTROL
AMPLIFIER'

OR RETAINER

VIEW SHOWING INSTALLATION SPEED_ CONTROL
AMPLIRER OR RETAINER

VIEWG
VIEW SHOWING IMS MODULE

VIEW·F--

WIRING
, ASSEMBLY

14401. ..

C:ONNECTOR
ASSEMBLY
14B155"

WIRING
ASSEMBLY

14401'
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VIEW SHOWING iN'STALI..A11ON SPEED CONTROL'
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VIEW K

i~'.~

.. SPEED CONTROL
'. AMPLIFIER OR RETAINER

~.

~ 1.;-, VI~J .

o " \~~ ·WIRING
r,.."'~ ,~.... ~F-#-(.,'. ASSEMBLY
'~I:f • '1/' i' • , 14401
~~., " .,,~.'~

r I ." _ J.1i} •

~~
' ~ ... DIESELWARNING ~
"b ~
: -...:::.-' LAMP'MODULE ,. "'\. ~

: \ " '-= viEW SHOWING 14401 WIRING ASSEMBLY ROUTING
; ,., ~ TO DIESEL WARNING· LAMP' MODULE AND

E40D TRANSMISSION SWITCH
. VlEWF

TO CLUSTER
PLUG ,A

'\

RADIO' CONNECTOR STORAGE'
. VIEW. E '.

. DUAL'
FUEL.
TANK
SWITCH

: E40D.SWITCH I

~

WIRING
ASSEMBLY

... ' 14401

VIEW FOR VEHICLES WITH E400TTRANSMISSION
. VIEW J

ASH
TRAY WIRING

. .
DUAL FUEL TANK WIRING INSTALLATION

VIEWC

',WIRING
ASSEMBLY

. 14401

~ ~;,~

TC)'W1NDSHIELD~

WASHER.SWITC~kJI~ '"''

TO HEATER
.i8A586 . "

'. ~

FLASHER··..
ASSEMBLY

13350 .

t.

VIEW B

SEAT BELT WARNING CHIME AND
BRACKET INSTALLATION

VI~WA

.,VlEW SHOWING 14401 WIRING ASSEMBLY ROUTING
TO DlESEJ,. WARNING LAMP MODULE AND 7' ,',

STORAGE OF E40D SWITCH CONNECTOR ON VEHICLES
WITHOUT E40D TRANSMISSION

.... ,.,.. ~", ,':.. ;' ~... ,VIEW H.,. ... ~~. 't .".,.... '

.WI.RING
ASSEMBLY

.·144QJ,

f CONNECTOR
SPEED

CONTROL
A<MPUFIER

OR RET~INER .,

INSTRUMENT PANEL WIRING INSTALLAnON - F~150-F·350,

F·SUP~R·DUTY (DIESEL ENGINE)
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34:'02-5 Wiring~Light Truck

REMOVAL AND INSTALLATION (Con~inued)

Instrument Panel Wiring Installation-E-Series
LH Side

TO HEATER CONTROL
ILLUMINATION AND
BLOWER MOTOR
SWITCH

INSTRUMENT PANEL'
WIRING INSTALLATION -:

E-SERIES LH SIDE

TO EUL LAMP AND
. ~MS/EUL MOQULE

VIEW A

: \
TO TURN SIGNAL

~V
·TO WINDSHIELD

WIPER'MOTOR
'VIEW B

TO SEAT BELT
WARNING HARNESS

WIRING ·TO 7.3L DIESEL

A~~~~LY WA/RNING LAMP

.. . WIRING.

. . ASSEMBL.y'
.14401

WIRING.
ASSEMBL:Y

14401

COURTESY...
LAMP

SWITCH
13713

TO KEY
REMINDER

BUZZER

TO ENGINE IDLE CONTROL
. AND/OR CLUTCH

INTERLOCK SWITCH

HEADLAMP
. DIMMER SWITCH

13A024

TO 14A200
WiRING ASSEMBLY

POWER WINDOWS'·ANO'
DOOR' L:OCKS'

ACCESSORY·
FEED-,

, STOP LAMP
SWITCH ASSEMBLY

13480

WIRING
ASSEMBLY
,14401

. HEADLAMP' ~. ~
DIMMER SWITCH --- .

13A024

VIEW A VIEW B

BRAKE
PEDAL

SUPPORT

WIRING
ASSEMBLY

14401 ~

VIEW SHOWING GROUND
TERMINAL INSTALLATION

VIEW C VIEW '0

K13802-2B

,.., .DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



34-02-6'
. .

Wiring-Lig'ht Truck 34-02-6 "

REMOVAL AND INSTALLATION (Continued)

Instrument Panel Wiring Installation
E-Series':"-RH Side

.~IRING.>I
.. ASSEMBLY', .

. 14401· .

- ',.' COURTESYLAMP
SWITCH .ASSEMBLY

13713

: ~... I."

:t '.:

. =:: to •

,- ....... "..~ . .. ~.. .......,

. iNSTAUME~'PANEL WIRiNG -'
. E-SERIES RH SIDE,

t. "

.:'

,\' - ..

"TO CIGAR
~L1GHTER

• J~:

TO AlC MODE' .;..-
, ,.SWITCH.· .. :

.~: .

"{lj..... 'fI,
~ If!··

VIEW SHOWING INSTALLATION OF" INERTIA SWITCH
. WIRING FOR (EFI) GASOLINE ENGINES

VIEW A

.10.' •

.~ .
:-

.. , ,-..'.

.-;'" ,

1,'-; . ...

. .
.. .~

.~ ..

,.:"::

' .. ~

.:,,: l~' •

.. i~ ;:. ) ,

,~ • 4 • • ' ........~., ;"

• .. ,J ~ .'.

..C' .......I: • .". ••

.... . . ~ .
• ' .... " #.
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- 34-02-7 Wiring-Light Truck '34-02-7

REMQ'(AL AND INSTALLATION (Continued)

Instrument Panel and Dual Fuel Tank Wiring
Installation-E-Series .

WIRING
ASSEMBLY

14401

{ ;.
\; ."

~ .' ~. : ":. (, '.

'. ~-'

FR9NY·Of. VEHICLE

WIRING.
ASSEMBLY

14401

WIRING
'ASSEMBLY

14401

. WARNING INDICATOR
LAMP (7.3L DIESEL ONLY)

WIRE ROUTING FOR
7.3L··DIESEL ENGINE

VI~WA'

~IE~C

WINDSHIELD
WASHER AND
WIPER SWITCH

ASSEMBLY

VIEW S

INSTRUMENT PANEL AND DUAL FUEL TANK WIRING
INSTALLATION - E-SERIES'

WINDSHIELD
. WASHER

AND WIPER
SWITCH
ASSEMBLY

'.WIRING.
ASSEMBLY

'. 14401 .
/)" .. ' ,

FUEL TANK
SELECTOR
SWITCti-9A050

INSTALLAnON OF R.P.O.-(AFF) DUAL
FUEL TANK SELECTOR SWITCH, .

VIEWC

K13804-2S'
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34-02-8 .Wiring-Light Truck 34-02-8 ~ .

REMOVAL AND INSTALLATION (Continued)

Fende~ Ap.ron, RH-F~1~0~F~350, F-Super
Duty and Bronco with 4.9L, 5.0L, 5.8L and 7.5L
EFI Engines .

,t'

NUT
·'N621906-S36MG

.TIGHTEN TO .
5~8 N'm

(44·71' IN-LB)

'~~'. .

STARTER
·,"CABLE

14431·

BATIERY
.. POST GROUND

VIEW A

••••FRONT' OF"'VEHICLE

~ .',
.. L

, ~.\"

. -;

WIRING
ASSEMBLY

14290'

WIRING ASSEMBLY
6B018

. ENGINE BLOCK
. H~ATER ~ .

WIRING
.ASSEMBLY

12A581

..

WIRING
IlL-:.....J~--:'I!~~--ASSEMBLY

12A581

LEAVE CONNECTOR
INSTALLED IN CAP
FOR 5.8L. ENGINES

OVER 8500 GVW.

. FENDER APRON, RH -
. F··150 ·~·F~350"F.SUPER

DUTY AND BRONCO WITH
- . 4.9L, 5:0L, 5.8L .
AND 7.5L EFt ENGINES

VIEW SHOWING WIRING ASSEMBLY
·INSTALLATION FOR 4.9L ENGINE

~" WITH 70 AMP. ALT..AND AUTO TRANS..
.' VIEW B .

WIRING
ASSEMBLY

1~A581

VIEW. SHOWING 12A581WI~ING'ASSEMBLY
. -INSTALLA:nON ~O RADIATOR SUPPORT

VIEW A

FRONT OF
VEHICLE

REGULATOR
ASSEMBLY'

- 10316

WIRING
ASSEMBLY

14305

TO RADIO
CAPACITOR

SCREW
N803991-S36

(2 RE9'D)

/

;/1
~.

."lIr
FRONT OF
VEHI~lE'

K10541·2C·
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CO
,·1 '
1-.'
cO·
=r..
..ii.f,..,

.;.~' '. c::(')
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<

"J>,...'
,J>
Z
C'

Zen
'-1
J>,...
~

"J>
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o
Z

'0o
~...
S·
c
(I)
c.
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O-n
e(l).... ~
'<c.
~~
~j~
~~
wO
',-;J
OX»
CD· :E:
°1 '!!.-n

•ml\)
::s c.n'
COO

~ 5·'1'
(I) -n'

.~
9
."
en
c
"C
(I)..,

•FRONT OF
, VEHICLE

WIRING:
ASSEMBLY'

14305
." .... r· .... '

,WIRING
'ASSEMBLY':' .
• 14305 5TARTER' MOTOR

RI:LAY-11450 :

~ ;'

VIEW SHOWING 12A581 WIRING. ASSEMBLY , .
INSTALLATION TO RADIATOR SUPPORT

VIEW'A

• "\>~

,TO STARTER
~OTOR ,SOLENOID

" WIRING
',: ASSEMBLY

12A581

;'

",

WIRING ASSEMBLY
12A581

~ STARTER RELAY

'I GROUND-WIRING I' ~ rASSEMBLY-11AOSo' ' " , ': ", ., , .... , ' .
\, l. E " ~ •

'I1\ftI rmr.rJ~ . WiRING,'.. ::. . ...•.~.. .' :. .', ~',' ). :....~ .".. '
ASSEMBLY ,_ " ". ;f .~ '.'," ~ t' , "

1~N850 '

BATIERY. CABLE
~ASSEMBLY .

{GROUND}.-14301

WIRING
ASSEMBLY

13N850

TO RH PARKfTURN
SIGNAL 'LAMP

ENGiNE' BLOCK ' ,LOW;VACUUM
HEATER WIRING. WARr-JING SWITCH

ASSEMBLY-6B018 ... ' ,.AND BRACKET
,,. . ASSEMBLY .

,.'"

.,.:'" LOW VACUUM
"WARNING SWITCH

'.

--~
. ~"" FENDER ·APRON RH - F-250 

"F·350, F·SUPER DUTY WITH 7.3L·'
, . DIESEL ENGINE
~ . ~'.. .

.'\.

VIEW SHOWING 1.4305, WIRING· INSTALLATION FOR
R.P.O. (FSS) AMBULANCE PREP. PACKAGE

"VI~WB

K13805·28

t'::

.:: 1 ~

(,).
~

'.'o
1\)' ,
•CD
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34·02·10 34~02-10

REMOVAL,!,ND'INSTAL~ATION(Continued)

. Fende'r Apron, RH~E-Serieswith Gasoline
Engines .

.:- t •

.......

. :~

STARTER.
CABLE' .:

ASSEMBLY. ~.
14331 . <

CABLE
. ASSEMBLY

14300

. . ~ .
FENDER APRON: 'RH .~ E-SERIES waitt: -~.':

,-GASOLINE ~NGINES'" .... " '.~' ':':'" '.
. . ,". .~: .... i.,Z ':

.:....~

FRONT OF VEHICLE

.. \REGULATOR
": : ASSEMBLY

, 10316

'FRONT Of VEHicLE
. .~.

~.
~ . 11.L-.

1,-- . WIRiNG

. ,~ASSEMBLY'
~ ,t ,14305' .' .

.~ .. '-

. WIRING
ASSEMBLY
14401

. .~ .':.... , .~ , ~ 't·.

.. :«~ I •

:.) FRONT OF VEHICLE .

.~,'
MANIFOLD
'COOLING

FAN

VIEW SHOWING WIRING ASSEMBLY ,-
AND VOLTAGE, REGULATOR INSTALLATION

FOR R.P.O. (ARC) HEAVY DUTY ALTERNATOR~
. VIEW A .

.- , .VlEW.~HOWING WIRING '
f· '... INSTAlLAnoN TO MANIFOLD

'CoOUNG FOR 4.9L EFI ENGINE ONLY
., " VIEW B

K11964-2C
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34·02;.11 Wiring-~ight, Truck 34-02-11

REMOVAL AND INSTALLATION (Continued)

:Fender Apron, LH-F-159-F-350, F,-Super
Duty and Bronco with 4.9L, 5.OL. 5.8L .and 7.5L
(EFI) Engines,

VIEW A

WIRING
ASSEMBLY

'12A581

1t4-~-~-~~-- TO LH
HEADLAMP

~-~~- TO HORNS

'-WIRING ASSEMBLY
6B018·ENGINE

'BLOCK HEATER .
(7.5L (EFI) ENGIN'E
ON~Y)

POWER
STEERING
PUMP

FRONT OF
VEHICLE

VIEW SHOWING 'CONNECTOR :.
,INSTALLATION FOR

, ALL VEHICLES WITH C·6 TRANSMISSIONS '
VIEW 0" .

VIEW SHOWS WIRING~FOR'
ALL VEHICLES WITH E40D TRANSMISSION

VIEW B .

VIEW SHOWING CONNECTOR 'INSTALLATION
FOR 4.9L, 5.0L AND 5.8L ENGINES'. 'STD.
PROD. FOR BRONCO OR CAB CHASSIS

MODELS, OR STYLESIDE MODELS .WITH
R.P.O. TRAILER.TOW OR R.P.O. DUAL

REAR WHEELS
VIEW A .

'F':NDER APRON,' LH.F.150·F·~50, F·S·UPER DUTY AND BRONCO "WITH 4.9L, 5.0L AND 1.5L' (EFI) ENGiNES

WIRING
ASSEMBLY

12A581

WIRING
ASSEMBLY

14405

CAP

WIRING
ASSEMBLY
12A581

VIEW SHOWING TRAILER TOW OR DUAL
REAR WHEELS CONNECTOR ON STANDARD PROD.

WIRING HARNESSES WHEN NOT 'USED
VIEWC .

, COVER
~---- ,ASSEMBLY:

.14A593

INSTALLATION VIEW SHOWING 14~593 COVER ASSEMBLY
OPTIONAL INSTALLATION FOR VEHICLES WITH 5.8U8500 G.V.W.

VIEW E
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34-02-1'2 Wiring~Light Truck 34-02~12

REMOVAL AND INSTALLATION (Contin'ued)

Fender Apro'n, LH-F-20o-F-350, F-Super
Duty with 7.3L Diesel Engine without E40D
Transmission

WIRING
ASSEMBLY

12A581

:'FRONTOF
, :',:',' VEHICLE ,

,WIRING
ASSEMBLY'
12A581

FENDER APRON1 LH - F~250 .:.- F·3501 '

F·SUPER DUTY WITH 7.3L DIESEL ENGINE
WITHOUT E40D TRANSMISSION . K105s0-2C

.",'-

Fender ,Apron,:..LH~F-25~F-350, F-Super:
Duty with 7.3L'Diesel ~ngine with E40D
Transmission ' ,,'

;. ~-. , ~.

K15244-2A

• ,>

"REU\V.AND HOU'SING
ASSEMBLY
9C392

TOWIW RUMP,
MOT~R' "

. . , ',,' NUT, .
" ,; .'..... N62~90~S36MG

~~~4~::;;'i~ ,'~' '.~ "'TIGHTEN TO
~ . '" 5·8 ~'m

, .: (44·71 IN·LB)

"BATTERY
GROUND
CABLE

,14301

I I .I II TO LH I:lEAOLAMP ..
1M WIRING',· .

, ASSEMBLY
, 12A581

TO tow PITCH "
HORNS

TO DAYLIGHT
RUNNING, LIGHTS
(CANADA ONLY)

COVER ASSEMBLY
'14A~93

WIRING' ~.

ASSEMBLY
, 1~525

TO TRANSMISSION·---.....-

TO TRAILER TOW'
OR DUAL REAR

WHEELS

WIRING
ASSEMBLY ----.-1;;..\

14405
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Wiring~Light Truck' 34-02-13

REMOVAJ,. AND. INSTALLATION (Continued) I': ,'. .~.,j: '

Fender Apron, LH-E-Series with Gasoline
Engines ' ' ,

.- .~ • , J,

t. • 'i <4 ...~..

VIEW A

WIRING
,ASSEMBLY'
14401

K11966-28

~ . ";' FENDER APRON, LH - E·SERIES WITH
GASOUNE ENGINES

~--'-':---
. .
FRONT ""

OF
VEHICLE .

~VIEW SHOWING POWER'STEERING PRESSURE SWITCH 
AND WIRING INSTALLATION FOR S.Ol (EFt) ENGINE

, .~ ,V·'\:t• . ' ~ VIEW F

POWER STEERING
~RESSURE SWITCH

" ,

,',
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34-02-14 Wiring-Light Truck 3.4-02';:'14

REMOVAL AND INSTALLATION(Conti~ued),

Fender Apron, .LH~E-Series with 7.3L Diesel
Engine' .. .

,~

FRONT OF
ENGINE

./, .

. ~.

." :IX ...

'.
~i~'~f"' .~+> ~~. ~. : ~. ~~!, ..~tr~~~~·

,:::. ..-:'.;:. , .... '1:0":;·'·' ". ;..,(~..-',~:,. " Y,

••. • J....

. .

(". ~

WIRING
, ASSEMBLY

14401

LH PARK AND
~~---:...:_.TURN SIGNAL

~MP

'J ,:

FENDER APRON, LH '~'-~:S~R'IES
.WfT~ 7.3L DIESEL ENGINE

. "., \. ~ , . .. ', ..

','
,,-'

". ",.~. .' {

,.
..- ...... ,;'.

;..... ~:.

..... 1- ' ..

~: ..
'. '"""

'" i:

... 1••:,.. -..

,..:\: ,':' .~ 1(\1~7-2Bi{ ..,

J. ",

I
~ ...

....\.
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34·02·15 Wiring-Light:Truck "34-02·15

. "

REMOVAL AND IN~T~L'LATION(Continued)

Dash Panel Wiring-F-Series ~nd 'Bronco with
Gasoline Engines and 7.3L Diesel with E40D
Transmission

VlEW'A

WIRING
ASSEMBLY
15A702

DASH PANEL WIRING -:.
" F·SERIES AND BRONCO
.. WITH GASOUNE ENGINES

AND '7.3L -DIESEL WITH
. r-:- E40() 'TRANSMISSION

, \ , .
'~~ '~.'"

~.
-~ .

I ~ • '... •

, .,.,.

~.:' .. '

. . I lli· WIRING .,. ·rJD; ASSEMBLY
, 14401

WIRING
ASSEMBLY,

12A581

" .

MAP SENSOR
AND BRACKET

, ~/SSEM8LY
."...

VIEW SHOWING R.H. DASH PANEL MAP SENSOR WIRING
AND STANDARD PRODUCTION HEATER '

DASH',

'~'0NEl
/ I ~

"'~iMi1~ I ~ FRONT OF
'J ~ VEHICLE

SCREW

CUP INSTALLATION-19A7~
. VIEW·A

CUP INSTALLATION-19N704
VIEW B

K10552·2C '
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34-02~:16 Wiring~Light Truck 34-02-16

REMOVAL'A~D ',NSTALLATION (Continued)
1 ~ '. • ;', ..

Dash Panel, Wir,ing~F~Series with 7~3~ Diesel
Engine· without E4~D Tra,nsmission·

..... -.lo.,,"- • f'.: .. :o,' ,"

, . to":

. WIRING
'ASSEMBLY
12A581

. DASH· .

~,.~/l~L ",
~,'i~·~

"'-!

. ..:

. )'.

CLIP
.'19N704'

.....<~.
'(

...,......

." .......

WIRING
ASSEMBLY
15~25

VIE~A.

'WJRING ;'
ASSEMBLY

. 14401

... ;c ."

DASH' PANEL' WIRING '- -F-SERIES
WITH 7.3l DIESEL ENGINE

WITHOUT E40D TRANSMISSION

WIRING
ASSEMBLY

12A581

. 14A163 RETAINER INSTALLATION
.. , VIEW A '

K10559-2C

0•• '. ~

'\

.~ . \
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34-02-1,7 ,Wiring-Light Truck 34-02-17,

DASH PANEL AND RELAY WlRING'
F·SERIES WITH TRAILER TOW

PACKAGE AND/OR DUAL REAR WHEELS

'AEMOVAL AND INSTALLATION (Continued)

Dash Panel and Relay Wiring-F-Serles with
Trailer ,row Package, and/or Dual Rear Wheels

TO GROUND'

, ~WA

WIRING WIRING" /
ASSEMBLY .. A:;SEMBlY , " 1:-'~ ~

• . 14405. . :;'. L.d~
VIEW SHo.WING PASH PANEL:,WlRE ROUTING

FOR DUAL REAR WHEELS OR
CHASSIS' CAB WlTHqUT TRAILER TOW

WIRING
ASSEMBLY

12A581

TO GRO~Np

VIEW SHOWING DASH PANEL WIRE ROUTING FOR TRAILER,
TOW Wrt:H OR WlTHQUT DUAL REAR WHEELS

RELAY AND
HOUSING,

ASSEMBLY
9C392

\' .. ,; ..

. r_"

.'\ ?

;"

View SHOWING L.H. FENDER APRON .
WIRE ROUTING FOR TRAILER TOW AND/OR DUAL REAR WHEELS,'

VIEW A ' a,
'. ...... /'~

. ,

.t' ~ " ".:, T. ~.,

"

.:..

,.. ~
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FOR VEHICLES WITHOUT AlC
___----- STORE CONNECTOR INSIDE _

MAP SENSOR AND
BRACKET ASSEMBLY

CABLE
ASSEMBLY

148060

EEC
MODULE

ASSEMBLY

TO
STARTER

DASH 'PANEL WIRING -
, . ,E-SERIES WITH (EFI)

GASOLINE AND DIESE~ ENGINES

WIRING
ASSEMBLY
10K699

DUAL BRAKE
WARNING SWITCH

WiRING"
ASSEMBLY'" .

, 14405 .

~ ..~.:.:.,

C)c
D)D)
00.
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=".~ D)
CD,~ .
D)'CD
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CD.
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w
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=e.:;0
5·
CC"
L.·
r

cO·
':1'...
-I...c
n
~

w
~•o
'I\)

•
~

Q)

f

t' : ... :.

K14184-2B

RETAINER~ .
ASSEMBLY
" ·14A282·:

WIRING
ASSEMBLY

9D~30 '

FOR VEHICLES WITH '7.3l DIESEL ENGINE
. VlEWD

RETAINER
ASSEMBLY

14A282

WIRING
ASSE~BLY ~JM!~

90930 J..

FOR VEHICLES WITH 5.8l OVER 8SOO LB. 'AND
7.5l ENGINES

VIEW C

RETAINER
ASSEMBLY

14A282 <

WIRING
ASSEMBLY

90930
FOR VEHICLES WITH 5.0l AND
5.8 UNDER 8SOO lB. ENGINES

VIEW B

RETAINER
ASSEMBLY

'14A282

./

WIRING
ASSEMBLY,

. 14289
FOR VEHICLES WITH' 4.9l ENGINE "

VIEW A
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/::

VIEW y

REGULATOR . '"
10316

",

.. :,~*(

J".'I._""":

f ~':"

. ~ .... ~

I'

~
FROt(T OF YEHICLE

R~R VIEW

.--; .,,~.~

.: .,
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Z
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en
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w
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CD

=e:;.
:r

CO

~
cO·
:r
~.:....
'~

c
n
~

w
~..
~O

N•...L
CD

~J

View z

.~ ,.

- NUT,
:].:15N-m'··

WATER
FILTER~\\

~

.FOR CONTINUATION
. SEE ENGINE VIEW

~,

I
. VIEW Y I K12789-2A ." .\ ,....,.. '" , ...

'.~

·t.

~ ~.! 4.

• 't:' .... : • ,. \'l ~::;: -.'

,~.. ,~

FRONT OF VEHICLE .

~ FOR CONTiNuATION
SEE MAIN VIEW

',Ir

• • • i ENGINE VIEW
"I"'" ,'"

"l';;, ..
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FRQNT'VIEW
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CD
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::r --:::J
~co

01
':::J(I)mi,
"-iii"
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:::JI
CD"

Itn,
e
"0
CD...

:r

K14461'·2A

.. ~.,..,

. BOLT. (/t'I'."',

"~6-2.3'N·m.,(~t~~ IN-LB)

.~

:,/1:. ~ .. -.

FueL PUMP
RELAY
9092

~" "t

) !

- "

MAP
SENSOR
9F479

FOR CONTINUATION
SE~., FR,0NT VIEW,

WIRING ',-
ASSeMBLY .~. , . ~.
14401 ..~'

ALTERNATOR FRONT OF
WIRING 'VEHICLE
14305

~.

WIRING
ASSEMBLY

14305.. ,

,VIEW ~::~,

A,

~. . ~ :

,', , VlEWW

. ~ :- ,<

ALTERNATOR

'."

.; t '.

WIRING
ASSEMBLY

14401

.',.;4>.i.."

:~., .'; ~.. ..:... -. }"

WIRING
ASSEMBLY.
14401

"

,\'

HEADLAMP
CONNECTOR

~
FRONT OF "':. '
~E~L~.,", ,

·TO REAR'TAIL
UGHTS-14405,

• I;.

't..,. ..... :

~ I FOR CONTINUATION'
1\ \ SEE SIDE V~~~ .. ' '
f:i t .~.,
j~~ , :.-

.~
View V

FOR CONTINUATION
SEE SIDE VIEW '

.'

I~ •

1 •

~~ :-;-.TOSTARTER-:>' 
~. :"<~': ",~' ,~1RE~Y S~~~VlEW V.

.~ . ~.; " \, i "CONNECTOR'
~ TO DUAL BRAKE.
,14489

SIDE VIEW

'IGNITiON SWITCH CONNECTOR
':PART OF STEERING COLUMN

a r ,I t1C~ '" II. 'TO HEADLAMP,.,· .
:tI z. cs:: Ii ,1 DIMMER SWITCH

.~
'FRONT OF
'VEHICLE

,.:

,t ,

TO I'NSTRUMENT
CLUSTER

.''0

'. '.-~
',I

_......

...

WIRING INSTALLAnON .,;. 'F·SUPER DUTY
MOTOR HOME CHASSIS WITH 7.5L EFt ENGINE

FOR CONTINUATION
SEE VIEW V
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34-02-21 Wiring-Light'; Truck 34-02·21

REMOVAL AND INSTALLATION (Continued)

SCREW.,
5-7 Nom

(4-5 FT-LBl.

MAP

FOR CONTINUATION
seE MAIN VIEW

TO MAIN WIRING
ASSEMBLY
14401

WIRING
ASSEMBLY
12A581,

FOR CONTINUATION
see VIEW Z

WIRING
ASSEMBLY

12A581

VlEWW VIEWY
,,(, ~ I "

K1~.2A
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34-02-22 ~ . Wiring-Light Truck 34-02·22

REMOVAL AND INSTALLATION (Continued)

~
FRONT OF
" VEHICLE

. ~ ..TRANSMISSION

- .....

",

•VIEWX·

FROM EXISTING 14405
. 'SIDE RAIL WIRING

SPEEDOMETER
SENSOR

NUT
30-43 N'm
(22-32 FT-LB).

."

IGNITION
.,' ... COIL

" 12A310 '

WIRING
ASSEMBLY
~D930...

VIEW V

WIRING
ASSEMBLY

14401

.'.~,

VIEWW

1', .

FRONT'OF,
ENGINE

./t;_-_
.~ ---< ,1\ .

f
· -----' - ::J::::="

.....'.." .' '.)i ~~ I~ \
TO EXHAUST SYSTEM' ~. L 4=-:.9::--

HEGO SENSOR .. --"-

K14463-2A
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34·02·23 Wiring~Light'rruck 34·02·23

REMOVAL AND INSTALLATION (Continued)

Wiring, Engine-E-Series. with 4.9L (EFI)~~H
Side

.~.. ..

VIEwe. '

.. .'-'

WIRING
ASSEMBLY
12A581

WiRING
. ASSEMBLY

14301

WIRING
ASSEMBLY

.' 12A581 .

TFI MODULE
. ASSEMBLY

TO OIL'
--,~-- PRESSURE SWITCH

,"TIMING
TEST LEAD

'.:' ., WIRING
. ASSEMBLY

12A581 .

WIRING, ENGINE -'E-SERIES
, WITH 4.9L (EFI) - LH SIDE

......

. :WIRING
'ASSEMBLY,

12A581

;, ;

... _ t .~:'.'.

,THROTTLE
,,' POSITION

'SENSOR,

WIRING' .
ASSEMBLY

90930
~

.: ,WIRING
'. ASSEMBLY

12A581

WIRING .
.-f ASSEMBLY

12A581

'''''~~'''\'~:1 ~.WATER
\J-~~~4~TE~MPERATURE

; (,X/, ~ ,., SENDER
, /' J~ , SWITCH

VIEWA/'. .'. 10884

WIRING.,
AS$EMBLY:,

12A?81 ,

IDLE S'PEED
CONTROL

COIL

TO RADIO
--:------..;:~~~-4-lJ.,L.DLU

WIRING
ASSEMBLY - __~I·UIlo.

12A581 '

EGR

WIRING
ASSEMBLY

12A581

WIRING
ASSEMBLY

12A581

VIeWs

K11971-2B
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34-02-24 34-02-24

REMOVAL AND INSTALLATION (Continued)

W.iring, Engin~...;...F-Serie~ and Bronco with.' 4.9L
(EF~)-Lti.Si,de .., . ," ..

WIRING
ASSEMBLY
12A581

. _WIRING'.
ASSEMBLY

12A581

WIRING
ASSEMBLY

14289

TIMING
TEST LEAD

.v1~B.

WIRING
'. ASSEMBLY

·.12A581

TO OIL
~~-:-~...::-nr-----PRESSURE SWITCH

; •••. 4

~..;- '''".:," .....

.. : "'< .' -;- ....

I~. ..

• .c *. THROTTlE"..: ... .::'.~ .
; .~ :. ~ POSITION' -':":~

. ; .. '.. SENSO~'·::<'•.~: ."

WIRING
ASSEMBLY

90930 ; '~'"

. J ., .•

:,"·WIRING',·',,:·
= .,. ,.t:ASSEMBtV":-, . '~'7

. '.' . " 12A581 ' '. , ,~,: .
. .:.. ~.',.." ;. -:;"... ......

WIRING. ENGINE:.- F-SERIES AND BRONCO WITH 4:9L'(EFI)'- LH'SIDE',,>t· '.'..-

WIRING
ASSEMBLY

. ';"-.' .. 12A581

~''''~J~~ .'.
;9;~ '.( d(.' WATER

~ _\ '/ e> TEMPERATURE
SENDER
SWITCH.' .

VI~W A 10884 .

, ·.IDLE·SPEED
'. CONJROL

KNOCK
.SENSOR

SWITCH

.' ' .. ,~

TO RADIO
CAPACITOR

EGR

OIL PRESSURE
SWITCH

WIRING.
ASSEMBLY'

14289 .
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34-02-25 ,. Wiring-Light ,Truc~ '34-02-25.

REMOVAL AND INSTALLATION (Continued).

Wiring, Engine-F-Series,.'Bronco and E~Series
with 4.9L (~FI)~RH Side .

\ .,

<~. • • •

ENGINE COOLANT
TEMPERATURE
SENSOR

HEGO
SENSOR WIRING, ENGINE ..:.-. F-SERIES, BRONCO AND E-SER~ESWI!H 4.9L (EFI)~ RH SIDE.

K11972-2B

•FRONT OF
ENGINE

VIEW B

VIEW SHOWING 19A095'BOND.
ASSEMBLY INSTALLAnON FROM UNDER siDE OF

INTAKE· MANIFOLD
view A
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,34-02-26 '34-02-26

REMOVAL AND INSTALLATION (Continued)

Wiring, .Engine-F-Series and Bronco with 5.0L
and ~.8L(EFI)-RH Side

EVp·
, ASSEMBLY

WIRING
ASSEMBLY ----/~~~~--~-+::~~CL(~~·

12A581'

RADIO BOND
-STRAP ASSEMBLY -~~~--~J1'!'~1i6V

' 19A095

SPARK
PLUG

ASSEMBLY
12405

:SEN~OR

... -. r"

, t ••

FRONT-OF
ENGINE.'

"

DISTRIBUTOR
ASSEMBLY

'l

ALTERNATOR

WIRING, ENGINE - F.SERIES AND BRONto
,~ S.Ol AND s.al (EFI) - RH SIDE '

:.. f

, .
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34-02-27 Wiring-Light Truck '34-02-27

REMOVAL AND INSTALLATION (Conti~ued).

. "

Wiring, Engine--:E-Series with 5.0L and 5.8L
(EFI)-RH Side '

- .. '.,:.:'

-.......
WiRING ". \ ..

ASSEMBLY'
: 14305

FRONT OF
ENGINE

~~.'

WIRING, ENGINE - E-SERIES WITH .
5.0l AND S.8L (ER) -- RH.~ .'

.'

t,_.

• , ~, ~ >~

K1~2A '

"
t 1"

..
.:.... ,
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34-02-28 Wiririg~Light Truck '34-02~28

,REMOyAL AND INSTALLATION (C~ntinued)

Wiring,' Engine~F-Series and Bronco with 5~Ol
and S.8l (EFI)--lH Side

TO MAp·" ..
. SENSOR "

ISC

WIRING
ASSEMBLY
12A581

. ~-.
WIRING' t.

ASSEMBLY
12A581

WIRING, ENGINE
, F·SERIES AND

BRONCO WITH S.OL
AND S.8L (EFt) 

LH SIDE

VIEWC

WIRING
ASSEMBLY

TO·RAOIO 12A581
SUPPRESS·ION
CAPACITOR

WIR'NG"
ASSEMBLY

12A581
WIRING

ASSEM BLY ---r-......--.;,..-....! ...

90930

WIRING
~. ASSEMBLY
~ 12A581

FRONT OF ENGINE

VIEW SHOWING WIRING
INSTALLATION TO POWER WIRING

TEERING SWITCH, S.OL (EFI) ONLY ASSEMBLY
VIEW B 90930

POWER STEERING ~

PRESSURE SWITCH FRONT OF
VEHICLE

WIRING
ASSEMBLY

12A581

WIRING
ASSEMBLY

12A581

VIEW SHOWING WIRING
INSTALLATION TO AIR CHARGE

TEMPERATURE SENSOR FOR s.aL
U/8500# ONLY

VIEW A

FRONT OF
ENGINE

~'

WATER TEMPERATURE
SWITCH-l0884

WIRING
ASSEMBLY

12A581

TO AIR C'HARGE
TEMPERATURE SENSOR

K9524-2D
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.. 34-02-29 ,Wiring-Light ~ Truck . 3~-02-29

REMOVAL AND .INSTA~LATION (Continued)'

Wiring, Ehgine-F-250~350 and F-Super Duty
with 7.5L· (EFI)~RH Side

". - .. ' ~i"· ...
), .

, 'WIRING
ASSEMBLy .~ .

·.14305:: .

~. ";. . r

I'

• ~ r

..
\., .

!: .....

;t.~. 2

.....:

'ALTERNATOR'

I ........_. :.

VIEW A

..

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



,,' '.. Wiring'~light" "Fruck
. . .,34·02~30

REMOV~L' ~ND I~STALLATION (Continued)
. ~ ....;

, Wiring, Engin·e....:...E·Series with' 7,.5L (EFI)-RH
'- .'Side ',." " , "

, " ..... I

. ."; ~ '.'.,. ;...

,,.- ..,

, .... ,.,." ., .,.> r -..~

;:.... ,..

;.. ' ..

,\

.,. ,

.J> •• ~

" ;" WIRING
ASSEMBLY

" 90930

" .
. .; ....
......... -".

-.:

'.,',

.......,~,. _Jo .~. "

WiRINd~.
ASSEMBLY

.~ 14305.

CABLE ,
ASSEMBLY

14431'

WlRING1 · ENGINE~ E-SERiES
. ,WITH 7.~L (E~) ~ RH SIDE

, ,

OIL PRESSURE
SWITCH '.

. 90290

VIEW' A

;-~ .. K14481·2A

",
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34-02-31 Wiring-Light Truck 34":02-31

. REMOVAL AND·INSTALLATION(C~ntin.ued)

Wiring, Engin~F-25~350 and F-Super Duty
with 7.5L(EFI)-LH Side

. !

TIMING
TEST LEAD

WIRING
ASSEMBLY

12A581

. WIRING
-."I:.--~--ASSEMBlY

',2A581

TAB (AM2)
SOLENOID'
ASSEMBLY

K11974-28
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34-02-32 Wiring~l:-ight Truck .,34-02-32

\

REMOVAL AND INSTALLATION (Continued)

Wiring, Engine-F-250~350,F-Super Duty arid,
E-Series with 7.3L .Diesel-RH Side

; t.'

WIRING ASSEMBLY
,':, . 6B018·(ENGiNE .

.BLOCK HEATE~)

. ENGINE'

. WIRING'
" .ASSEMBLY

.', ENGINE
. BLOCK ~ ~

HEATER

~

WIRING
. ASSEMBLY

, 6B018 1

. (ENGINE BLOCK
H~ATER~

.. :~', ;

. FRONT 'OF ENGI~~ '.

- ....:..,
. . -. .BATTERY

CABLE ..

VIEW A -WiRING, ENGINE -";:-250-350, F-SUPER DUTY 'AND' .
'.' .E-SER'ES WiTH' 7.3L. DIESEL - RH SI[)~. "." . -.

" I, t
'K9828-2C

......__• ' 10

'\,. "
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34-02-33 Wiring-Light Truck ·34~02-33

F-SERIES
VIEW B

SWITCH ASSEMBLY .
108843
(WATER TEMPERATURE
INDICATOR'LAMP)

-REMOVAL'AND INSTALLATION (CC?ntinued)

, 'Wiring, Engine-F-250~~50, F-Super Duty and
.. E~Series'with 7.3L Diesel without'E40D

:Transmission~LH Side. ~:- ~ ,

ENGINE
WIRING ·

WIRING·
ASSEMBLY

14305 -

TACHOMETER
'SENSOR

ASSEMBLY ----~-~~-......;;;.~-~l-
. . 178384

ENGINE :... ~'"~... ,~.--===~~~~~~~~~:i~
WIRING

WIRING"'" ENGINE -'.' '.
F-250-350, F-SUPER DUTY AND .
. E-SERIES WITH 7.3L - (~

DIESEL WITHOUT E400':-:, .
TRANS~ISSION - lH sloe .

ENGINE WIRING
ASSEMBLY

FiniNG
98339 .
HAND START
AND TIGHTEN
TO 6-13 N·m
(8-18 FT-LB)'.

WATER
TEMPERATURE

INDICATOR
SWITCH

lQ?84

VIEW A

,. :0:, I .• ,-

FRONT OF
. VE~tcLE

~

" '

K9529-2D
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34-02-34 Wiring-Light Truck 34-02-34-

. REMOVAL AND INSTALLATION (Continued)

Wir,ng, Engine-F-2SQ-F-3S0, F-Super Duty
and E-Series with 7.3L Diesel with E40D
Transmission-LH Side

WIRING .,"
ASSEMBLY .. ,~'-. "

14305

.'.' .. t!

\,\ t"
].

.:/

CABLE
ASSEMBLY

. 14303

TACHOMETER
SENSOR
J7B384

WIRING ENGINE - F-350, F-SUPERDuTv
AND E-SEAlES WITH 7.3L DIESEL WItH .

E40D TRANSMISSI9N - LH SIDE

GLOW
PLUG'

RELAY

-,VI~A"....
-- : ..:,-.

,-.-.
• "'".. .~~, t.

"

~.l·

.... ··c· ,
'.

.. - 'I ~,

\ " :'

K14482-2A .
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34~02-35 Wiring--Llght: Truck

REMOVAL A~D.IN$TALLATION (Contiriue(j) .'
t-' • • • p' "" ..•• "

. ~. . ,.;.' . ~: .

Wiring, Engine--E-Series with 5.0L (t;FI) and ,'.
5.8L (EFI)-RH Side .. .. ' . ." ,

. .

TO EGR

. ~

.. " .

..-:-•... .,..

. t. ~ ...

~ " .-:., v

.. I... :~

HEGO
SENSOR

ASSEMBLY

JUMPER WIRE ASSEMBLY
. ".. 9K499 · ,

(5.8L EFI 0/8500 GVW ONLY)

WIRING, ENGINE -'E-SERIES WITH
S.Ol (EFI) AND 5.8L (EFt) ~ RH SID~

.'" ,WIRING

.......~..' ~ASSEM.SLY
~ .. ' 90930 "

, " .~F ~.. .~.,

.' ;- s

.... '''":.

, '."'"

WIRING'
.ASSEMS'LY .:

90930

OIL
PRESSURE·~

SENDER·
9D?90 .,

INSTALL 90290 OIL PRESSURE
SENDER AT '12 O',CLOCK POSITION'

AS SHOWN
VIEW'A

;

'- .',! ..i

',C
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34-02-36 . Wirin·g~L.ight' Truck

REMOVAL AND INST~LLATI6N (Continued) ...·'·'•• 1

:Wiring, Engine~E-Series 'with 5.OL '(EFI) and'
5.8L (EFI}-LH' Side, ' ,

t -,... .;, ,.. ...:. ,',-

WIRING
ASSEMBLY

9p930
\ ....

. , ~rr, ' "

K1197&:2B

J' ,
.J, I-

/': ',.,

LH ROCKER
COVER

~, .

TO RA'DIO .,
CAPACITOR

\ ;." ;·.i:.•;....

VIEW: A

'EGR SOLENOID
ASSEMBLY

""I

WIRING' ..•. "

ASSEMBLY, 4.'.''-, '~rt&~~11
9D930 " \:

::' .
"J!" . ."C:

:')..

:'

WIRING'
~~rr:-:~---------.:.~_ASSEMBLY

90930

t,·::'
, ~ ._i' ;

...... '" "."
. ~.... ..' .

WIRING, ENGINE - E-SERIES
wiTH S:OL (EA) AND S.8L '(EA)~

.. LH'S~~~'

.'

SPARK "
r..;~LUG·.".

... ~:.,

':' \~

? .

" ' . ,

: .• i•..., : ..

• t ~ ..

... ", -: ....~. - .', ....~

...... ..... ;

~I •

." jCf. '. \'

..' ..~~ ....

t.~... ~ ~' • j' / .. '~.. ~r' ':
~ '_ 1·

"'", c •• ··
,,' t.

---__,~__' --...-.e "'......_. ~~-----------~~---~.-~--..::..---_:_------------ --'
.l:
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Wiring-Light Truck 34·02·37

REMOVAL AND I~STALLATION (Continued).

Wiring, Engine-E-Series with 7.5L (EFI)-RH
Side

1 • ~". ..'. ~ _I .~

OIL PRESSURE
SWITCH
90290

VIEW A

.". "TFI MODULE
<. ASSEMBLY

~ .. "'r" •..""

•• ~ I j •

K11977-2B
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·34-02-38.' .. ~ Wiring-Light Truck:

, .. ' REMOVAL AND INSTALLATION (CQn'tinued)

. Wiring, Engine-E-Series with 7.5~ (EFI)~LH
~. Side

...'~

. :... '--

_. ',' .+0; .

/I> 1;" ..,.-_.

.4 ('9 1 ",••

SPARK
PLUG

SPARK
PLUG

WIRING, ENGINE - E-SERIES
WITH 7.5~ (EFI) ~. LH SIDE

K11978-2C

. / ..
, ,.

• O' ....

...~ . "

.,

... . .

.•. * .

.~.. f~..... ~ . );t ~... ... . -1'"''''~
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34'!'31-1 Fuses, Circuit Breakers and '.Fuse Links

SECTION,·34·31 Fuse~,Circuit Breakers and Fuse
Links'

34~31-1

SUBJECT.: ~ . PAGE

DESCRIPTION .
. Fuse' Link ~ .. ~ ..•••••. : •'.•••... '.....•.•,... 34-31-1

'Fuse Panels' ••.•. ~ • ; •• ' :. : .'.•....•-••.. '34-31-1
DIAGNOSIS AND TESTING ,~, . .

Fuse Li~k Continuity. Test'· .- ~ .' , 34~31-2

VEHiCLE APPLICATION,.
E-150-E-350, 'F-~ 50~F-350, f~SuperDuty' and Bronco
Vehicles. (.', .

DESCRIPTION

Fuse Panels
, Each 'vehicle h~is a fuse panel which contains most of.

the fuses used in the electrical syst~m. The fuse panel
for 1;-150-E-350 i~ .Iocated Qn a. mounting bracket,
under the instrument panel-left -9f ,the steering column
(Fig. 1).''. The ~ fuse panels for, F-t 5,O-F-350, F-Sup~r

Duty' and Bronco are located on the dash panel under
the i~strument pariellef~ of the steer.ing colulJ1n~ (Fig. 2).

, The circuit prot~ction charts in Specifications give the
location and values of all the circuits containing fuses or
circuit breakers for ;'the~ various. vehicle lines.

:SUBJECT PAGE'

REMOVAL AND INSTALLATION
Fuse Link •••.....•..••....•...••..••.... 34-31-2

SPf2CIFICATIONS •.••.......••....••........ 34-31-6
·VEHICLE APPLICATION ;. .•.....•.,.••.....'... 34-31-1

Fuse Link ..,
The fuse link is. a short,ler:'lgth< of .special, Hypalon

(high temperature) insulated -wire, iritegral with the
engine compartment wiring harness #and snould not be
confused with standard ~wire.r. :I~ is s~veral: wire, gauges
smaller than the circuit which it protects. Under no
circumstances should a fuse link 'r~placement 'repair be
made using a length 'of 'standard- wire cut frqm bulk
stock C?r from another wiring 'lJar'ness~ . _ .
"The higher., melting ,temperature properties and

'additional thickness' of the _Hypalon insulation w'ill
usually allow the undersized internal fuse wire to melt
and disintegrate within the Hypalonc~.sing with little

.. damage to the high temperature insulation other than·.
discoloration and/or bubbling 'of 'the insulation surface.

-,In extreme cases of excessive. circuit current the
insulation may separate after the' ,fuse wire has
disintegrated. HowE;lver, th,e. bare; wire will seldom be

EMERGENCY WARNING
FLASHER ASSEMBLY'

1335'0' .

'. TURN SIGNAL FLASHER' .
, . ASSEMBLY-13350 -

,CIRCUIT BREAKER'"
, ASSEMBLY-14526

:"

, . K11960-2A

-'

FIG. 1, Fuse Panel-E-1SQ-E-3S0· "
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Fuses," Circuit Breakers and ·Fuse Links " 34·31-2

• • ~;. !.~'

FRONT OF
VEHICLE",

"

' ...,

lOA FUSE
(NOT ON
STANDARD F-SER'IE"S)",

CIRCUIT BREAK'ER ",.",
30A POWER WINDOWS . ',.~ ";'

',;. FRONT OF~ l' ':->:,
VEHICLE

. CIRCUIT BREAKER 30A, '_"',, ~'"

:POWER ,DOOR LOCKS OR' (4x4) '" , ",
ELECTRIC' SHIFT (BRONCO ONLY)' .

FUSE
,~ . PANEL,

: ' VIEW sHoWiNG 'FUSE PANEL WIRING INSTALLAnON
.. VI~A". 1.'~"

:~. .
WIRING,

ASSEMBLY -----~",;"",.,.
, .'- 14401

•~ I

. J ,~

::VIEW,A

',TO 'WINDSHIELD
WIPER ~WITCH

. FRONT OF
'VEHICLE

RETAINER

K14175-2A

}'

. REMOV!4L A~D INSTALLATION

the'!, BAT 'terminal of tfie a'iternator., No voliage'
indicates that the alternator fuse link is, probably'
:burried 6ut.- ",

, Fuse L.lnk- ',' :
.~ ~.

. ' Refe'r :to' -FJgs. 4', 5,' 6 and 7. . " .

. If it becofne~. n'ec~ssaryto replace':a'fuselink in a
wiring aSSembly', ,ma~~-su~e the replacement fuse link is '
a 'duplicate of the one removed: with respeGt to 'gauge,
length. 'and -insulation. 'Original and 'Ford replacement

:' fuse links ,have il')sulation that is fla,m,e,' proof.. p,O~, not
fabricate" a 'f,use link fr<;>m_" 6r,diriary~wire. be.caUse ,the
insulation may not' be. "fl8:rne'proof. .-

,~ ',If a circuir~protected., by.a fusibie ,link becomes'
: inoperative, inspect for a' blowhfuse link. If the fuse link'

:" wire insul~~i6n is bu'rned'or opened, disconnect the feed'
wire part of 'the. wiring and cut out ,the damaged portion .
as~close as possible" behind·the splice in the harness. If

. the qamaged fuse link is. between two splices (weld·
points in ,the' harness), cut out the damaged portion as
clo~e, as.' 'possible to the ~eld point~. .

'. -·To service any blown' fuse link '(Fig. 3) use' the
following.-, prC??e~ur~: '..' ",-<'.

DIAGNOS~~. AND TESTING

Fuse Link Continuity, Test
1. Make certain fi'rst t~hat the batt~ry is O~, then' 'turn,

on the headlamps or. any accessory. "If th~:
headlamps or an accessory do not operate, a fuse
link ,is probably burned out. '

2. Where there are two .fuse, links (Fig. 3), re'peat Step
1 to test the fuse link that 'protects the vehicle
eq~ipment. '

..' Tp test the fuse link that protects the alternator,
make certain that the' b~ttery is OK, then' check
vv,ith a voltmeter or 12-volt test lamp for voltage at

FIG. 2 Fuse "panel~F-150-F-350~ F-Super ,Duty and Bronco ,~.,

exposed. When it becomes difficult' to' determine if the
fuse link is burned open, perform. a continuity test. When
heavy current flows, such as :wh~n I a booster qattery is

,connected incorrectly or whel'1 a short to ground occurs
, in the ~iring h~rnes~, 'the fuse link Qurn~ o~t and

protects, the alternator' and/o~, wiring. '. . ... '

" Production fuse' links 'have color coded insulation on
the wire or on the terminal insulator. Color identification

, of the insulation or connector 'is Blue-20 Ga. wire, Red- J

18 Ga. wire, Orange-16 Ga'. wire, or :~reen-14 Ga. wire.
Fig. 3 shows ,typical ,·fuse~: I~nk installations., '
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34·31·3 Fu~es, Circuit Breakers and, Fuse Links 34·3i~-3 .

'3. . Cut the damaged fuse link from the 'wiring har'ness ,
and discard it. If the fuse link is one of three circuits'
fed by a single feed win~,' cut irout of,the harness'"

., . at~,~~Gh ~plice end and discard' it. .
4. . ~ Identify ',alid procure, the proper fuse link and butt,

.. connectors (Figs.' 4, '5,'and 6) for attaching the fuse' ':
'. link to the harness.. .

5~ : S~~ip wir~s 7.6 mry1(O.3 in) .~nd iflsert into proper\,
gauge wire connector, "~nd crimp and heat splice
inSu,lation.·untii tubing 'shrinks,' and adhesive flows '.,
fror~f each end of c~rfnector .(Fig..6). ,

. 6. To'seryice a two-link. group when only one link has
blown' and other- Unk is nqt dama~ed:

'.'. ~- 8. ~. Cut o~t blown·, ~ink (two places) (Fig.. 7).

, .b.Position correct eyelet type service fusible link, '
.' ~bare butt connector and insul~tion tubing.

: . c.' Crimp- connector and heat· insulation until
.... . tubing shrinks and. adhesive flows. from each·

.," end of conri~cto~ ,(Fig. 6). ~" .. . .

7. To r~placeany' fuse link on' 'a single circuit in a .
, .:. ::" harness," cut out- the .damaged portion,' strip.

:. ,,. ': t· ~': ~ppro)(imat~ly12.7mm (1/2 inch) of insulation from,
, t; , the ..~wo wire ends and att~ch the· ·appropriate

, ,": '. . replacement fuse link to the' stripped wire ends.
.with.two ·pro.per size butt 'con,nectQrs. (Fig. 4). .

"8. If the'd~maged f~se ~Iink is between two' splices
(weld poihts in the harness), cut out the damaged
porti<?n .as close t~· the. weld points' as possible.'.

Q. ~ Tq repaJr any fuse link.which ,has an eyelet ter'minal.
·on one end such as the char.ging circuit (Fig. 5), cut
9ft' the. open .fuse' link ,behind the weld', 'strip
approximately 12.7mm (1/2 inch) of insulation from
the cut end and attach .th.e ,appropriate new eyelet

.-fuse "Iink' to' the cut str~pped' wire 'With an
,appropriate size butt connector (Fig. 6~.·

.,,'1 0.· Connect the' negative battery cable to .t~e battery
'. and test, the. system for proper opera~ion.

NOTE:' Do 'riot' mistak~ a resi~tor wi~e 'for a fuse
link..The resistor wire is generally lo.nge~ and,. has,
print stating" "Resistor-do~'t cut or ~ sPl!c~."· ).:

.NOTE:' When attaching "~ 'slhgle No.' 16; 1a or. ?O.
" gauge fU'sel link to -a.'heavy gauge wire, alway~'

, double the stripped wire end of the fuse link befo(~.

inserting and crimping it into the butt connector for '
,positive ~i~~' retention. ':., .

J1432·1F

i' ,,,.

FUSE LINK

~ . '.

STARTER
, RELAY

STARTER
RELAY

SUPPLY WI RE TO '
.• . VEH I~LE EQUIPMENT

ClUB WAGON, E·350. AND LIGHT TRUCK '
WITH AMMETER AND BRONCO

FUSE LINK

CLUB WAGON,e·150·E·350 AND LIGHT
, TRUCK WITH CHARGE INDICATOR LIGHT

BATTERY

ALTERNATOR

ALTERNATOR

. BATTERY

1. Determ"ine which circuit is damaged, its location
and the caus~ of the open -fuse '·:Iink. If ,the'
damaged fuse link is one' of- three ,fed by a common
No. 10 or 1-2 gauge. 'feed ' wire~ 'c;Jetermine . the

'specific affected circuit. ". '. .

2. ' .Dis9on.n~ct the, ~.a~tery gro.u~d c~ble..

FIG. 3 Fuse Link ~n~t~lIation

.. ."r::" '(''t.
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Fuses" Circuit Breakers 'and Fuse Links

'TYPICAL REPAIR FOR ~NY IN-LINE FUSE' LINK' USING THE SPECIFIED GAUGE FUSE 'L1NK FOR 'THE SPECifiC' CIRCUIT
'. '. ~~,.' . . ~ ,'. ' ' .. . . .

34~31·4·

- ': ...
. -: ,:' . :',.:.,' CRIMP AND

HEAT ','.

-;

FIG. 4 Fuse Linl,(Repair Procedure .... "
; ... : • _. .'.. • 't

I ~ . FUSE LINK AND .BUTT
CONNECTOR, SERVIC~' PROCEDURES

... .. ..~

f1' : ".c:' J1704-2H

.FUSE UNK AND Bun CONNECTOR IDENTIFICATION ..
WIRING ASSEMBLY -- FUSE UNK'. . ,..... '

(WITH 'INSULATION STRIPPED ·BOTH ENDS)

~'... .. . ~ '::'.

• I,

.... ' .

'. ·'.03Ai:'14A526-H
. .'D3AZ':14A526-J

. ·D3AZ-14A526-L.
Q3AZ~.14A526-M

"f : .....

NO. 14-GA. WIf~E ~.9:00' :!: .50 LENGTH (~R~EN iNSULATION) "
NO.o16 GA. WIRE -9.00" :!: .50 LENGTH (ORANGE INSULATI'ON) AS REQ'O\ ,

. NO. 18 GA. WIRE - 9.00" :!: .50 LENGTH (RED INSULATION) AS. REQ'D. . 'w••

. NO; 20 GA~ WIRE - 9.00" :!: .50 LENGTH (BLUE INSULATION) AS REQ'D -<.'
• .' f. . ,...:... ". ,'" ~ .," ~

, '. WlAIN~ A~EMBLY ~ FUSE UNK .

(~ E~~LEr TERMINAL AND ONE END STRIP~) . , .

." .....
E9AZ-14526-A

. D3Az-14A526-D
D3Ai-14A526-E

. D3AZ-14A526-F
: D3AZ-14A5~6-G"

=e7 . ....
~-----.;.....;..-~-------..;....;.-.------~-

,,,"-:..... t ....

J .

NO~, 12 GA. WIRE - 9.00"·:!: .50 LENGTH (<?RAY INSULATION) .AS REQ'D_
NO. 14 GA.: WIRE - 9.00n

:!: .50 LENGTH (GREEN INSULATION) AS REQ'D
NO'. 16 G'A. WIRE - 9.00" :!: ~50 LENGTH.(ORANGE INS.ULATION) AS REO'D.
NO.:18 GA. wiRE -:- 9.00n

:!: .50 LENGTH (RED INSULATION) AS REa'D. '
NO; 20 GA. WIRE - 9.00" :!: .50 LENGTH (BLUE INSULATION) AS-REQ'O ."

. .J: .-\ :'

BUTT CONNECTOR - WIRING SPLICE

D3AZ-14488-Y
D3AZ-14488-Z

FOR NOS. 10 AND 12 GA. WIRE (LOAD CIRCUIT) AS REQ'o'
FOR NOS. 14 AND 16 GA. WIRE (LOAD CIRCUIT) AS'REQ'O

J1707-2F

FIG. 5 Fuse' Link identification
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34·31·5· Fuses, ,Circuit Breakers and Fuse Links 34~31~5'

1. STRIP WIRES 7.6mm (0.3 IN.)
INSERT INTO CRIMP BARREL

2·~ CRIMP USING CRiMP'TOOL FOR
PREINSULATED CRIMPS

~ [O

,.@:C]i,

BLOWN FUSIBLE'
LINK·

D ., ,.
. . . . . ~." LOAD CIRCUIT 1-1·

PREINSULATED CRIMP . .

(CRIMP AND HEAT).~FZ-..1.4488a ..

, .' . LOAD CIRCUIT 1-2
I J2174.1B

:3: HEAT SPLICE WIl:H HEAT GUN UNTIL
TUBING SHRINKS AND ADHESIVE FLOWS
FROM EAC.H END.

PART NUMBER I PART NAME
E6FZ-14488-A Butt Connector

Gauge: 18-22, Color: Red
E6FZ-14488-B Butt Connector

~auge: 14-16,' Color: Blue
E6FZ-14488-C Butt Connector

.Gauge: 10-12, Color: Yellow

J4334-1A~

FIG. :7 Fusible' ·Li~k$erVice ProceCtu~e

FIG. 6 Butt Connector Service Procedure and
Identification .

.11>', .....

.: .~.
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34·31-6.

SPECIFICATlClNS

FU'ses, .Circuit ,Breakers and· ·Fuse Links

- .... :. ..~. ~ , .,

FUSE PANEL DIAGRAM - E·150 - E-350

.r. 9 .... ( 0

. E-150 -'E-350 CIRCUIT PROTECTION fUSE PANEL

FuIe Fuae
..
<c •

~'
~ ,~

Color .. Fu.. Panel
.1- \15 u. Blue Stoplamps. Hazard Fiasher. Speed Control. Rear Anti-

Lock Brake (Stoplamp Switch)

" '2 . 7.5 C.B. Windshield WiperlWasher, Intermittent Wipers

.3 .Blank .
'4 ' 15 Ll Blue Instrument Panel 1~lumination, Running Lamps. ~adiol

.<;1ock'lIIumir:-ation,' Heater and AlC Con~oI Illumination

5 '15 L~ Blue· Tum Signal, Back-Up Lamps, Dual Battery Relay Coil

6 29 Yellow Speed ContrOl, Customer, Convenience~ Located
, '. Above Fuse Panel - Hot in RUN or ACCY

7' . Blank ........ ..- - ~

8 15 Lt.' Slue Dome Lamp,' 4.9L eoOtingFan Relay, Radio Memory"
Power Door Lock Relays, Map Lamps, Rear Cargo Lamp

9 15 Lt. Blue AlC-Heater Blower Motor Relay Coil. AlC CILJtct.l,
Overdrive cancel Switch

10 20 Yellow Cigar Lighter

11' 15 U. Blue Radio' and Clock. Premium Sound

12 20 C.B. Power Door Locks

13 5 Tan Instrument Panel Illumination Lamps

14 20 C.B. Power Windows

15 Blank

16 '15 U. Blue Hom and Speed Control "

17 .. 20 Yellow Brake Anti-Lock Module

18 15 U. Blue Instrument Panel Warning Lamps, 4.9L Cooling Fan
Relay, Warning Buzzer, Fuel Pump. Rear Anti-Lock
Warning Brake, Warning Lights, Auid Level Switch

E-150 - E-350 NON-FUSE PANEL CIRCUIT PAOTECnON

, ..:.' ~ .
".1 •

• .:.:. " • 4. ~ t

CK11954-2C

.Circuit Protected "iype ~f Protection location

Ignition Switch and Fuse Panel Feed 16 Gauge Fuse Link .Near AlC Case

Headlamp Switch and Fuse Panel Feed 18 Gauge Fuse Link Near.AlC Case

Hego sensor 20 Gauge Fuse .Link Near Master Cylinder

Ignition 20 Gauge Fuse Li~k Near. Master Cylinder

Blower Motor 20 Gauge Fuse Link R.H. Fender Apron

Fuel Heater Diesel Engine 20 Gauge Fuse Link R.H. Fender at Dash

Glow Plug Right Bank 14 Gauge Fuse Link Starter Motor Relay

Glow Plug left Bank 14 Gauge Fuse Link Starter Motor Relay

Auxiliary AlC - Heater 18 Gauge Fuse Unk L.H. Fender at Dash

CK11955-2A
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34~31·7 Fuses, Circuit Breakers and Fuse Links 34·31·7

F-150-F-350, F·SUPER DUTY AND BRONCO CIRCUIT PROTECnON
FUSE PANEL

Auxiliary Fuel Tank Selector

Seatbelt Buzzer; Warning'lndicators; Tachometer; Diesel Glow Plug Control;' Diesel
Indicators' .~ ,I :

Brake Anti-Lock I. J~. " ~."'."

Hom; Cigar Lig~ter; Speed ~ntrol;4.9LE.F.i. After Run Bl9we~ ..._, .. ,

Amps Fuse Color

15 Lt. Blue

- -
- -
'15 Lt. Blue

15 Lt. Blue

, ~

15 Lt.Blue

- ~ -'
·..15~ Lt. .Blue .,

30 tt.':Green

5 -
15 . , Lt.,'Blue

25 . -
30 C.B. '-
- -

.25 N~tural
.. .~ ...

;

30 C.B. \ . '.-
10 Red

30 Yellow.

20 .- Tan'

15 Lt: Blue'
...

.'

17 . ,

18

15

16

,Fuse
Protection Circuits Protected

*F-150-F-350 and F-Super Duty Only
**Bronco Only

10

9

5

o

1

. ~., .• ;, ,

17 14 6 2

18

0
15

. 11

12

7

3

o 16 8 , 4

13

FUSE PANEL DIAGRAM -. F-150 - F-350, F-SUPER DUTY AND BRONCO
CK6358·2F
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Fuses, Circuit· Breake!~_ ~~d_ ~us~ ~in_k,$_

-------~-----------,
- ~

RIIhera location

Tum Signal Flasher :"- ,"
Front of 'fuse panei

..

~az~~ ~a~ing FI8!her Rear of fuse panel behind tum
signalffasher" . .

Refer to TSB 90-128-12 for REVISED CHART LISTING FOR
TRAILER CIRCUIT PROTECTION FUSE LINKS

FLASHERlLOCAnON CHART
F-15G-f-350, F-S,UPER DUlY ANQ BRONCO
. NON IFUSE PANEL CIRCUIT PROTECTION

Circuit ~otected

EleCtriC mirror ' .,

Auxiliary' battery
~ Aftemator . ,. . ..

Alternator
.~ Traner

.~ Trailer ~

Trailer orauxiliary-lamps
; MarkerJamps " - ,-, _. . .'

, Headlamp switch and fuse panel feed·

. Ign~ion switch and fuSe panel. feed

'Wirldshield wlperlwaStier ,"
.. EleCtroni~ engine 'controls -",

Heated backlite

SPECIAL SERVICE TOO~

Model

. , ~'tYpe of Prote~lon

22 amp-C.B.

5 amp fuse (in-line)

14, gauge fuse .link

16 gauge fuse link (for 40 ·or.60 amp'~lternators)

14 ,gauge fuse link ,(for 70 amp alte~n,at9r)

. ',16 gauge f~se link "

18 gauge fuse-link

16 gauge fuse link " -

14 gauge fuse link (Bronco without ~mmeter)
16 gauge fuse link (F-150-F-350, F-Super-Duty without

. ammeter) ',".' '. ....... .-. '...' -
.'14 gauge fuse"ink (\Vitti ammeter) , .

18 gauge -fuse .'Iink .'._ ,. . -, ' ,

16 gauge fuse link (Bronco)'

~ptlon

Location".,

Integral ~/~ighting switch'
On harneSs near 'fuse panel ' ,

Near A.H. _f~nder apron and dash panel

Starter f11otor relay

Starter_motor relay"

Starter motor relay

Starter motor relay

LH. fender apron

Near A.H. -fender apron and dash panel

Near A.H,' fender ,apron and'dash panel

. Integral' wiwiper switch

Starter ~otorrelay

L.H. fender apron ".

C1(6379-2E

T67S-17018-A Wire Fitting Crimping Tool.

CK9042-1A

. \
...
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·35-01-1 '

'. ~JII' • ""'':' ~ It. •

GRO'UP',.

AUXILIARY
".)' 0:.

EQUIPMENT

RADIO AND PREMIUM SOUND SYSTEM ~ '35-01-1
SPEAKERS " ' ' ..' .. ' ' :'~ ~:'. : . 35-31-1
WINDSHIELD WASHERS ~ :'~'.•..~ .. :' 35-70-1
WI~DS~IELD WIPERS-ELECTRIC.' .. '.~ .'..., ' 35-~0-1

SECTION TITLE PAGE
i •

ANTENNAS : :' ~ . ': . ~ . '.. ' ' 35·11·1
ASH RECEPTACLESi ·AND: ,.CIGAR

LIGHTER .. : ~ .. ~ ' ~'. ~ :'..' ' 35·40;'1
HORNS· '•..' ~ ' ' 35·80·1
'MIRRORS-:-INSIDE AND OUTSIDE .. '..•......... 35·50·1

SECTION TITLE PAGE

SECTION 35-01 R,adio 'and Premium Sound· System
, .

SUBJECT PAGE

DESCRIPTION. AND OPER'ATION
Ch~ssis Connectors .••.•.............. '•.... ~5-01-1

Clock Controls On Electronic Radios' 35-01-2
Operating Instructions~ ' ~ .. :" '~ ':.' ..• ~ 35~01-2

Premium Soun~ ·'·Systeni:"'-'Club Wagon' .' ' 35-01-1
Radio .' ' ~'~'~. ~ ..- ' ' : 35-01-1

DIAGNOSIS AND. TESTING, . . "
'Radlo Diagnosis' .......•••.......... ~ ' 35-01-2
.Tape Player Diagnosis ..................•. 35-01-4
RE~OVAL AND INSTALLATION ;' .

DiagnosIs Guides' ...' ., , '. ~ 3~-01-6
R~dio '.•.. , ,~ .......•....... :.'. . . . . 35-01-4

'E-15Q-E-350" : , ' ' 35-01-5

VEHICLE APPLIC·ATION
. .

E-150-E-350, F-1.50-F-350, .~-Super Duty- and Bronco
Vehicles... " . ,

DESCRIPTION AND .OPERATION .

,,' I,

. Refer' to f~g.· ~..

SUBJECT . PAGE

REMOV~L' AND INSTl\llATION (Co.nt'd) .:
Radio (Cont'd) ',. . '.

F-1 So Through' F-350 'and F-Super Duty....:. .
. and ··Bronco '..'. :: ,:::~·I.'.~" ••• ~'~'35-01-4

~remium Sqund System Amplifier : '. : . ,,
. E-150-:'E-350 , ~. ~ ..'.'.....•.35-01-6

Radio Suppression Equipment ~ ·,35-01-6
, Tape P.I~yer '......•..... ; 35-01~6

SPECIAL' SERVICE TOOLS .,; .. ~ .. : ....' :~...<. . 35-01--20
VEHICLE' A'PPLICATION' .... : . .'.......•.~:7':..... 35-~1-1

1 '

Premium, .Sou~d Sy~tem-~Ju~ Wagon .
, The premium ·sol:Jnd. system' includes a'nAM/FM/ .

c~ssette, premium speakers an_d. a.~eparate .power
.amplifier which increases the sound' lev~1 and. fidelity
from the speakers. The premium so~nd ··.system is on
whenever th~ radio is ·turned on.' : .

The ampli'fier' is .instafled .in .'the center insirument
panel speaker opening. 'The premiur:n sound system
uses unique wiring to' provide separate return .wires to
each speaker. ..... . .' ~ '... .

,. The electronic AM radio is' standard on ~I>I models. An . Chassis Cc;>nnectors .
electronic ·.AM/FM/MPX and electronic AM/FM/MPXI . The' antenna )ead-in receptacle is located·' qn ·the
cassette radio is optional. A premium'sound amplifier is back of the radio 'at the lower RH cor·ner. The' power and
included with _the AM/FM/casse~te radio option. on . ~ speaker leads are"located on the back side of the radio
E-Series CI~b- ·Wagon. at the LH corner. .
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35-01-2 Radio and Premium Sound System . 35-01-2 ..'

Clock Controls On- Electronic' Radios
The electronic 'radios have a built in clock. The radio

display can be in ~ithe~ ,?l cl,ock or 'r~dio .mode.....

When the radio is' off the radio display',. is in the clock
, mode continuously and .tim.e ~ill,be indicated. . ,

When the radio is on. the display can b~ ir'1 the radio or '.
the cloGk mode. Pushing the volume co'ntrol will sw~tch <

the.display moqe from clock,to radio or r~~io. to clqck~s
, 'desired. .: '

, While in the .clock· mode',,: activating arJY of the radio
tUr]ing cOf:ltrols (tune, me~'ory, seek)' will qhang~ .the
display to, radio fr~quency. After approximately, ,10
second~ the display will (evert back ·to the 'cloc~·displ~y..

Settir:lg 1he <?Io~k: rim,e.,~.... ~ ~, . ,~.'

Push arid hold in the radio volume control and use
the tune control to "set the: time. .', .. ;':,: . ~,' ,

" Pushing 9n the left. side '(~) 'of the'. tune' contr91·se~s
hours and pushing on the· right ·sid~,J+)::sets. minutes~

Releasing the yoll:Jme c9n~r9~ "a~ter ,.$etting "·th.€? time
autof!latically ~ets. the seconds 'to zero

rl
'. (alt~ough

se~o~ds, are fl.Qt. d.i~played)s.' ,. '

~. , ..'l.~:. .......~.

.,'.i,. I, • ~... •

'~ .. . .... ' . "..~;. .

Operating Instructions ..

Electronic' AM Radi,o' (1 thr'ough 5)

Electronic AM/FM Stereo Radio (1 th'rough 11), .

Electronic. AM/FM Cassette Stereo .Radio
'(1 through '16) ,. .'

1. . ON/OFF/VOLUME/~CLOCK;:CONTROL~Rotate
to -turn on radio"~nd ,increase .·volurrye. .,'

.PLJsh' to. changedi~'playrilode or push' and :hold "to
. ,.set time (s~e ~'cI6ck .instd.JctioflS). . ,". ,"

2. '.' TU,NE~Push" a'hd ,qulcklyreleaset~:'tune u~(+) 0"..,,:'
down(-)' one'cha'nn'el.push and hold to"tune rapidly
across, ·the" band ...

3. FRE'QUEN'C'Y le·LOCK· ·DISP·LAY.:....-·lndicates ~
s'tation frequency·····or· time '(refer 'to ~clock'
instructionsf . " . '.... ,<

4. TONE-Single tone .co'ntrbl on·,AM radi.o. Rotafe
clockwise to emphasi~e treble or cou~tercloct<wi~e
to emph?siz~bass.. '~ , .

• Separate, bass/treble ·controls on·' AM/FM
stereo 'radios..Rotate 'control clockwise' to
increase, or ,'counterclockwise to decrease'

." .bass/treble... ," . <' .'.' ,:,:' '." -. , '. DIAGNOSIS:.~~DTESTI~G

5. ~~~~~U~~~o:Eb~~o~;"a~g ~~f~e 4a·s_:~~~~S .. Radio Diagnosi~'
(sound' will. ·di~appear~.. and,. return). To recall a ' Antenna Position " :', I'.;,

station, depress' mem,ory l?utton and· quickly' If adjustable, adjust", the 'a~.,t~~P,.,~~' ....·.t~ full '~~igh~ '.,
release. ,," (E'-1 '50-E-350)'. " ..'. - . . '.

6. SE~~-Seek up ,or down band t~ next station. Tuni~g' ,,' '. , '
7. L/D----:(Local/Distant) Toggles between local and '. .'.'. ,

distant moqe. Only displays' LOC. when in local The electronic radio autpmatically tun~'s to the center
mode (distant 'mode not displ~yed). Loc~1 :'mode is 'qf statio'n frequency.' ., . ", ..
for use in ~etrppolitan areas. and allows capture of FM .multipl~x h~s .a· range,' ,pf .'about.:·.3'2· km.- (~(r miles) .-
strong sign~1 's~ations_ with ,seek.contrql. before reception noises are.near.d_. rhis-ryl~~ns,.that in

8. AM-Pushing AM·activates·t\M mode~ -AM will be probl~m areas with,tall ~uildings 9r ..~j~ls tt,i~"neG,essary
displayed. Six AM', stations can be," stored in to .select the strongest pos~i,ble stati.6n. .
m~mory. ..,. 'Experience: will' dictate which··'FM~station~,.,bffer the

9. ,.' FM-Pushing FM a~tivates·fty1, mode~' Pushin'g F.M best"reception. ,.... . .' '-, ' , ,.'~... ':. .':".,' .
. again will toggle betweenFM1 afld FM2. Twelve To'ne: Control ,.." ......:~.". ;'. ":'
FM stations can be .stored in 'memory (SIX in 'each -' ~
of FM1 and FM2).· FM,1 .o"·FM2 will be d~splayed. Turn the single tone control on AM- radios c1ockwi.se

to decrease bass - (low ,freque.ncie.~') and, tu\rn
10. BALANCE-Adjusts sound 'between LH and RH counterclockwise' to decrease ", the", tre~ble thigh

side of vehicle. ' . ' 'frequencies). . ~ " ': t,;',:',·,· . : ".

11 . .','FADE-Adjusts s6und,bet~een front and' rear of R'efer to O'peratlng .Instructio'ns,for ·Arvi:FM.radio tone
vehicle. ' .. control adjus.tme~t .procedure.; ,... ' ,_. ~,',' ~ ,',
NOTE:: The' fader:6bntr(;'lis' not present 'on 'some . -

.'yehicles withou~. re·ar. speakers. . Interf~ring Noises , .'" '.' .~ ,_
12.'. t>OLBY®~Press··:.whe.n\ "plaYlng' tapes r,ecor~ed, . Located within-a few feet of the ra'd~'6 ;is 'the' poweHul:

, u'sing the' ,Dolby'® ··~ystem·~'.. ·Press. ;again': tei electrical, ignition system. The ,<,high. voltage of this
deactivate. ':. , '. " . "," , system produces 'noisy side effects that,'can interfere

13~ .
' REVERSE-,Pre'ss t.'o':· cha~n-.ge the :s·I'd'e of th·e· with both,the AM and FM.stations: Although precaution's

have been .'taken to' minimize ignition nois~~ a certain
, cassette tape b~ing.played·.',;. . ~'_ . . amount' may~eheard on weak', FM stati9ns:, Ignitior:'l

14.' FA$T. FORW'ARD~Press~..tb-quickly, advan~~. t"tiJe' ':'. noise from passing' ,vehicles can· occa'sionally be' heard
.. tap'e being play~d. " ..... . if they. do not have prope,r suppr~s~ion ~quipment

, ins~alleO. These same vehicles produce ,interference' in
15. FAST REWIND-:-Press to quickly rewind the tape, televis~on set~.. Very lit~le car:'l be:,pone.wi.t.h th~ r~dio .

being played. ' '. . .:" ' . " . . receiver tb.' protect, against' .this 'type, lo'f external
16. ' EJEOT~Press' to ~ject' cassette~', " interference,' ... . I' " ",,' "" ,,' - ,'... • •

• , ~ • .. • t· ) ~.• t • 'I. ~ •
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35-01-3 Radio 'and .Premium .Sound System 35-,01-3

.. ' ' .

• '1 ., ....

. •~•• t

• SEEK-. . UD .. . ·AM

TUNE + '

FM 'BASS
.....\ II .....

-- .....

TREBLE 4S!D
......~. I I"

+
. BALANCE FADE

'1+

, L .- R '" F·

MPX STEREO RADIO

@ ..

~ F ," B

,TREBLE BALANCE' ~ADE . REV

@ .®.

CD--~~

,@,-,-~~~-rr----,

;. CASSETTE STEREO RADIO

_ '. 3'

. @----:...--+-~~~~~L~IB:8~'~.8~-l__==~E~,
~~~

CD'~I~'1--.--__,~~ @)~

..... ®

...... · .•t ....

; I

~, .
..·.4:

"- :rUNE ... .~.

ON VOL
, ...

TONE

PUSH CLOCK

AM RADIO'

~9059-2D

FIG. 1 Radio "Control Functions-E~'150-E-35~, Br.on~q, (F-'150-F-350.and F-Super .Duty Similar)
:. .... '
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35-01-4 Radio and' Premium Sound System '

Noise or static may result 'from many causes., Two of its similarit'y·'to the m'ul~iple ghosts and ,picture jUmping
the ,most common sources of radio noise ~re listed, th.at occur on television when a low flying plan~ pflsses:'·
below.' The sam'e condition exists in the vehicle, .except that the

.' vehicle is . moving. and' the reflecting structure is
.lgniti~i1 ~oise: " ,stationary.. The' reflected' .. signal canc~ls the norm~I,

The most effective'. method' of evaluating ignitiorf ,<' signal,' causing the -~antenna ,to pick ,up 'noise an9
noise is 'to compare the radio performance ,with 'engine distortion. Cancellation ,'effects are' most prominent in
on~ versus engine off. If ignition, noise is present ~ith metropolitan areas, but" ca.n also become quite severe 'in ,
engine running: '., '.' hilly' terrain, and qep~essed roadways.

• Check to see thqt the spark plug wires are t~e . FM Capture. ~nd OyerlOadin~ . ."" \
suppresser-type a!1d that the spark plugs are the ;:.,' " ,; ;.. ,. ' ". '. ; ,
correct resistor-type. ,. FM. cap.ture: IS a~ ~~usual ~0r:'dltlon that occurs whe,n
., ,.,. .', trav~hng In, t!1e vIcinity of ,a, broadcast tower. When

• ~he~k to see .that the car.bon cent,~r Insert In, tuned to a weak .FM station,' and passing a broadcast
dlstnbu~or c~p IS secure. . tower, a stronger' statiOn, is receive9 without changing

• Check distributor cap and rotor electrodes for the displ~yed frequency. 'Wh~n passing the tower" th~"

, silicone grease as this, may cause ignition noise. on' station may sw~tchback' and forth a feW times before
, FM or CB. This noise is,characterized by a "motor returning to th~ station ,originally tuned. When ,several
boaf'-type sound on weak to moderate strength broadcast towers are present (common in metropolitan
stations. ' The noise' can· only be eliminated by areas) several st~tions may. overload the receiver

,replacing the distributor cap 'and r9tor V'ith a cap r~sul~i~g in constderable. station..cha~ging, r:nixing an~
and rotor that does not have grease. : distortion. Fortunately this condition IS localized anq It

, ... .'.. . .. - .. , will not harm the'receiver. 'Some overloading may also
NO-:r"E.Slhc~ne gre~se must ~ot be. removed from be noticed on AM but usually to a lesser degree.. :
vehicles equipped With electronic engl.ne controls. . '. . " '.

Missing or "Faulty Noise sup~ression . Receiving·FM. Muitiplex . i

.Componen~s: , '. ., " Because roore.' data is. carried in' the FM multiplex
.' ". Noise suppression comp'onents may be'faulty or waves t~an, in -the~' mon'au.ral, FM broadc?sts, ,flutter, ,

missing. " .". 'cancell~tlo.nan9 ~ap~ure are.-even:more noticeable. T~e., '
, ',-.,' .... FM Multiplex. nOlse-fre,e broadcast range IS

• Chec~ b.ond.str.ap 'grounding effectiveness by ,approximately 8 :km (5 miles), le~s than that received'
wedging a·large file between metal parts.to. ens~re with :the monaural FM radio. The AM/FM, FM Multiplex

, prop.er' ground, sl:Jch,as between the tallpIP.~ and', radio may never"encounter' al)'y of these troublesom~
bo~y, .,or be~ween the fend~r ~l'1d .frar:ne, ~hlle the problems,' as they are mor~· prominent in metrop~litan
radiO IS plaYI~g and th~ en~lne IS runn!~g. L~sten for areas, hilly terrain and depressed roadways. However,
~ dec~ea~e In ~he ~bJe?tlonable ~adlo n~lse. I! a when diagnosing FM Multiplex, it is rec.ommended to
redu~tlon In radl,o, nOlse'ls noted, flrs.t ~ry tlghte.nlng accurately tune to the strongestFM Multiplex station. '
body and exhaust syst~m cl,amps and brackets.' "_.' " " .

, Then,. if necessary, install a n~w bond strap . Stereo Ir:'dicator lrioper~tive ,or Flickering (AM
, between' the two metal parts' to ,en~~r'~ ,prop_er, -. and. FM Reception are OK)

ground. • Verify .th~t. the -custo~er is listening to stereo
FM' ~Iutter ~ :stations...·.' "

.. F~utter can best b~ descri~ed as re~eated pops ~nd '. A, weak' or 'distant signal may cause the stereo
,hissing bursts heard In' th~ sp.eaker d~~lng an·.otherwl?~ indicator to flicker. Tune 'the 'radio .td a :nearby FM

'. good . bro.adc~st. .UsuaUy ,this condltlo.n eXists whll.e stereo statiOn., If reception is good, but the stereo '
traveling In, the fr~nge ?r~fl of the. statl~n. Flutter Will,. indicator.lamp. is still intermittent" remove the radio
'become more sev~re 'wlth,n 40 km (25 miles) or..less of chassis. for ,service. - '
the station.' The ~ignal loss 'becomes greate",.·, as· _, .,' .:
distance from the station increases. Finally, reception is -; Tape Player Diagnosis
no longer possible. Flutter may also be noticed near the _ '. .' - •
station because of the "line.-::of-sight". characteristic of " Tape ,Player will not Accept Cassette, Eats Tape,
FM radio waves. This condi,tion' can, happe'1 wh,en a· Plays too, 'Fast 'or,' too Slow; etc. (AM' and FM· ,
building or large structure is between, the radio receiv~r ~6perating' ,Properly) , ,

,and the station you are trying'to receive. Some of, the, : ' ~ -.
FM signal "bends" around the ':building, but certain' • Check ,op,era~lon' of the tape playe~ by using a '
spots have almost no signal. Some of these signal . kn9wn good cas~ette.

losses ~re only "a few !~ches wide,~nd if th~ v~hicle is • If the condition is not corrected by the substitution'
parked,l~ one o~ these .dead sp~ts only nOise IS heard of a known good cassette" the radio chassis must
from the speaker. As the veh.lcle l!10ves ~ut of the be removed and' sent to an authorized service
shadow ~f the structure, the ~tatlon WIU return to normal. facility for service. '
Flutter Will ,npt occur on AM. ; , -

FM Multi-Path Cancellation
Another' effect caused " by the "Iine-of-sight"

'characteristic is' 'called cancellation. This condition
exists when' the' radio waves 'are, reflected from" objects,
or structures. The noises produced by cancellation are ,
similar to "flutter, with the addition of distortion ·in the
program. A mote familiar description ,of cancellation is '

REMOVAL AN'D'INSTALLATION·

Radio

F-150 :Thr9ugh F-350 ~nd F-Supe,r Duly-and
Bronco'· .. . . ,

,Refer to Fig. 2.
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35,;,01~5 Radio and Premium Sound System ·...35-01-5

"Removal

.1. Disconnect the battery ground cable.

2. Remove· bez.el.'

3. Rer:nove screW$ Securing ·.radio ','n;'ounting bracket
. to··instrument panel and ,pull out the radio chassis.

. '.• r •

4. . Disconnect the antenna lec;ld-in' cable; speaker
wir~~ and radio. power .wir.e.

Installation

If radio is., 'bei'ng replaced~· ·t~ansfer. sUPP9rt to new
. 'radio. . ~ .:. ..,.

.. ,",. .~ ""

.. 1. Connect:'the an'tenna .I~ad-in cable; .spe'aker wire~
and feed (power) wires. ~o the radio.

SUPPORT.
18888·

'j K13661.1A _

FIG. 2 Radio' "Installation 'F-Series Bronco

2. Position the radio, in . the':instrument rpan'el arid
secure with screws. .

3. Position the bezel, to the", 9pening" and. ins~all. .

4. ,',. Co~n~~~t the ~atte~ groun~: ~apl~. " .._
5. Check the radio operation.'

E-150--E-350

:' '. Refer ~,o Fig. ,3.

Removal
1. Disco·nnect."'the battery~ ground cable '-from the,

battery~ ' " ,

, 2.'; Rem'ove the-heat~r 'arid AIC ~oritrol knobs.
..... .... " r' ~

3.' Remove cigar lighter, if so equipped.

4. If equipped 'with cigar lighter, 'snap 'ouf 'the 'name
plate (R'H side of 'panel) .to gain access'· ,to one
pa.nel att.~ching, sc~ew anq re,move. the screw.

5. Remove the remaining finish panel 'attaching
screws (five). .

6. B~ing careful, not to mar or scrat9h the instr;ument
panel, insert a screwdriver or sirnil~r tool'~~d pry
.(pop out) the cluster' panel at two locations. .,

7. Remove the front radio-to.:.instrument panel
atta~hing screws (r~url: .. a.np rem,c:>.ve ,the radio.

',8·~· Disconnect· the antenna ,.'.Iead-in cable speaker
connec~ors and ~adio (power) wire. ,. . '

Insta!iation.. .
,1. Connett the radio antenna ,lead to the radio' and

speak~r and power wires to the connectors.

2. Position the radio to the instrument .panel;-.and
install the four attaching screws .(front of radio).

~. Position the RH finish panel to the" instrum'ent
panel (snap-in) and ,the two reta.ining clips~' '

4.' ·.In~tal·1 the :fi~ish panel at~ach~ng' screws and name '
plate,.~. if, ref!loved. . ~ .",,'~' -'.

5. Install the cigpr lighter as~em~ly i~ ,rerr:'.pv_~d~

.'.;.\ " ,- ,
, NUT

W620397-S36
-------'---- TIGHTEN TO---------~-__

2.5-4 N'm
(22-35 IN-LB)

FIG. 3 Radio'installation E-1So-E-3S0

RADIO
ASSEMBLY

K13662·2A ~
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35·01·6 ,Radio and. 'Premium' Sound System 35-01-6

"

~.6:.; 'Install the heater and AIC control knobs.
7. Connect th~ battery ground cable'~'

8. 'Check ,the- operation'''of the ante~na.

Premium Sound' "Syster~" Ampllf'ier E~15O-E~350

Refer 'to Fig. 4.- "

Removal
1. Remove center instrument panel speaker cover

and retaining ,screws. . ~

.2. ~ Di~conr:-ect amplifier wiring harn,ess connections
unde~ RH ,side of instrument 'paheL

3. 'Remov~ ,tw,o nuts holding. amplifier to ,speaker
cover and removeaniplifie,r.

Installation
_. , , ....' .;.

1. Position amplifier on speaker. cover.
2. lristall- 'retaining nuts and tighten' to 1:1-'1 ~5 N· m

(10.-13 in-Ib). - ,,', ," ", .

3. Connect amplifier wiring connector.
4. 'Install speaker cove~ and retaining screws.
5. C~e'Ck' operation of )am·plifi~r. " . , ,

Radio Suppression Equipment
The radio suppression equipment used :on the

different vehicles is 'shown in Figs. 7 through' 1O. When'
replacing any ra'dio' suppression equipment
components, be sure that a good contact is made at .all
attachments. Remove any paint or dirt from between' a
condenser and' its, ground. Tighten all'·nuts: and bolts

,securely.

Tape 'Player '
... ' ,--

Tape I?layer, Performance " " :
If weak o'r" wavering sound ·is encountered, it is
su,ggested that the player be check~d'by usill9 ~ tape of
known quality. If the tape cartridge is ruled out as the
cause, routine cleaning may restore normal operation.

Periodic' Cleaning,'of' tape Player ' ,

Over'a period of time, the playback head, capstans and
pinch rollers gather an oxide residue from the tape as it

~...

SPEAKER
, GRILL - .

FRONT 'OF VEHICLE

,.~.

~ FIG. 4 Ampl,ifier Ins~allatio!,,':"E-15O-E-35~ ','

~passes 'these componE)nts while" playing. Oxide
~ accumulatiqn can'cause weak or wavering sound'and
damage to the' qas~ett~ tape ~nd 'play~r.,

It is recommen~ed;: for' ,'best performance, that th~
'player' be cleaned eye,y"10 to12 hours of. playing time
:using a Ford cassette, player clea~ing cartridge
available at your ,Ford or Lincoln-Mercury dealer. The

:use of other," cleaning cassette', products is not
recommended,,'as these-could cause damage to player

,or ca~sette tapes. .:

Diagnosis Guides,

Use the foliowing,g!Jides; along wit.h:a r~dio ~tester;'to
diagnose and repair the radio system. Refer to Figs. 5
a~d ~ ~he~ p~rfo_rming, Premium" $ound .' system
diagnosis. Testing can be performed using Rotunda
Volt-Ohm Meter 007-00001 or equivalent.

, .

"

. "

.. "t. ~•

.._;.....'.
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35-01.-7 Radiq 'and Premium:' Sound .System

, RADIO HAS WEAK RECEPTION

. 35-01-7

1.0

1.1

-. ..~ -TEST STEP

DURING SYSTEM CHECK RADIO RECEPTION ~S W~AK',.,
-, ,

CHECK RADIO RECEPTION

RESULT.. ~.'
~l"

ACTION TO'TAKE "

• Exten'd antenna to maximum' -height (if so eq'uipped)
and position vehicle in an open area away from
~teel buildings:" :

..... . ,'..
• Check radio reception by counting the number of

stations received. and compare to the known
. properly functioning radio system station coun~.

1.2 CHECK .ANTEN.NA qO~NECTIONS

G~od 'radio rece'ption ~

Poor radio reception .' ~

Radio ope'rating properly.

• Check antenna connections and 'clean or tighten 'a~
required. .

• Check radio rec~ptiori.

1.,3 ~ RE7,CHECK ANTENNA

• Check antenna system using appropriate diagnostic
r,. proc~~~res:, - .' '

,Good radio reception

Poor 'radio reception

Procedure shows
antenna needs repair

~ -~ 'GO~ to t.3. '.'

REPAIR antenna system
as required. CHECK

.op.eration, of radio~"
. . ,";

Procedure shows '~~ ~~a:e 'radio ~h~SSi~- "-
antenna is repaired by auth~rized

serVice center.

CJ<5324-2B

RADIO POWER CONNECTORS

" ALL RADIOS
, . ,-

Pin No. Circuit No. Function
" , -2 3 4 ,5 6 7 8

~, 8

~.CJCJ qJ 0 CJ _I - Not Connected
7 747 At OutputlSenseCD
6 694 Radio .Ground@, .', . ~ r-u;;n , ,5 484- Display Back Lighting

.. . - A...~ I • I .r' ," .'. ,'. 4 19 Radio Graphics Lighting,
'- ......... ." •c- . ... .' '3 .. ~ -. ' 137 . '

Radio.Pow~r ,(B + ) -' ...-.

1 5~· Radio M~mqry (A +.r I.'
-(DUsed with premiuryl. ~und only . ~,

@Not requir~ on Econoline '. CK10464-2A

, '... ~. .",

, "I
.~ ;. ; *'

.t.: _,'"

• ~ t' ":. .:...
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35';;01-8 Radio and ~ Pre"iniu~ Sound System

RADIO, IS INOPERAT'V~ OR INTERMITIENr

35-0·1-8

"2.0 DURIN,G RADIO CHECK, THE RADIO OPI;RATES, INtERMITTENTLY" 9~ IS INO~~RA!i'{E: . " ..

2.1 CHECK RADIO OPERATION ~.

• Check,operation of radio to determine fault, "Radio is inop~.rative

. ',' "i.;' .

Radio is intermittent

~ 9~ to, 2.2..

~ GO to 2,;3.

'·Fuseis · '~.,,', @ ~GO\~ 2.3.

Fuse is'@~ ,GO to 2.4.

,2.2 CHECK ~lJSE

• Check radio fuse.

2.3 " CHECK' POWER FEED

• Check, power (eed for prop~r ~onnection.

,2.4 REPLACE' FUSE

". Turn ignition 'switch ~nd'<radib,to OFF.

'. Replace ~fu~~.. :' .
: ~ Turn on,ignition switch only.

• 'Recheck fuse.
. , ~

. '

Connection'

ConnectiQr),.. , . ~. _,_

Fuse

@~ :Go. .~?2.5.

"@:~'9QN~~Ct power feed."
cable correctly. RE- .
CHECK radio for proper
operation. ", '.,

@ ~ 'TURN ignition to OFF.
, Determine location of

powerfeed to radio.
REPAIR or REPLACE"
damaged wiring as

.required. REPLACE
fuse.

... ..... : ". ~ \.":
..

"

Fuse ,:: ", '. @~ Operate radio and tape , '
player. If fuse fails again,
have, radio chassis .

.' .- serviced. by an -, ' "
.authorized serVice ,.'
center. If fuse is still OK', ."
radio is now c;>perational.' '

2.5, CHECK POWE,F3. TO' RADIO

:',. Using a test light or Rotu~da Model 007-00001 Radio has power'
Digital Volt-Ohmmeter or equivalent, check power to
radio. .

. ~ .

'~ '(3o'tb 2.6. '
, ,

,Radio has no power- "~REPLACE or REPAIR
,harness, as requir~d.

2.6 I CHECK GROUND CIRCUIT

• Using a"DVOM or self-powered test lamp, chec~
continuity of circuit 694.

2.7 I CHECK SPEAKERS

• Is problem present on all speakers?

Continuity in' circuit 694 ~ GO to 2.7.

No continui'~in circuit .~ SERVICE gro,undcircui.t~
694. '

, .

Problem ,present on all .~ GO ·to'2.8.
'speakers '.-'

Problem t:lot present on ~ .GO to 2'.9.
all speal5ers, ' ,"

CK6740-2C

,',
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·35·0~1·9 Radio and Premiuin' Sound· Sy.tem '.. 35.01.9 f

. ACTION to TAKE

GO'to 2.9.

R'EPLA~CE' speaker or '
. CONNECT, REPAIR, or
.REPLACE sp~aker
~iring as required.

Have radio chassis
REPAIRED'l?Y

::authorized service.
center..

-, 'CONNECT:'R~PAIR, or
REPLACE antenna
components as required.

"@

;"@5'

Rec~ption

Reception

Antenna system

'Antenna system

• f

• Check antenna system using appropriate diagn.ostic,
·pr9cedu·re~; .

• Check radio thassis, ~sing known good speaker
, " connected ,directly to radio chassis. .' .,

. ~, . TE~T STEP RESULT

, RADIO IS :INOPERATIVE OR INTERMITTENT (Cont~d~);:. ' ..

2.8 CHECK ANTENNA

.2.9 CHECK RABlq CHASSIS ·

... :~ CK6741-2B

~ '",. : ~. t' '. '. : ""

: :....'~

/ .,:,

. ~'- .

..~".~.. , -.. \ .

.; '.: '; . '" ..... ~ ..
...

. ;. ! .J, 'j.; , .•.. ,.' \

~; .
.'i.'

s.
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. . .
... ·Radio· and·;.P·remium "'Soun~ ~ysterTr .35~O..1·,10

~ NOISY. "~RECEPTION·~ ENGINE RUNNING, VEHICLEIN'OR NOT IN MOTION'

3.0
- ~ ._. T.E$t .S~EP I RESULT

DURING .CHECK,AM RADIO RECEPTION NOISY ~ITH ENGINE RUN~ING

:~ 'ACTION TO TAKE

3.1 CHECK ANT~~NA ·Q.9NNECTIOt:JS ~ ..

• Check antenna connections including extension
cable •. (if .so'..equipped). Connections must be clean

. , ~nd s~cure.· .... .
·· .. '.·r· '.

Connections are not., .. ~J-EAN and/or SECURE
clean and sec~re . . antenna cable

. \ connections ~s require~.

AIL connections .; ~@... GO to, ;i.2..,'

3.2 CHECK ANTENNA MOUNTING
.~ f

~....

• Check ,i~'make sur~ antenna is securely mounte,d to
body at ground points. Contacts must be clean and

..metal-fo-metal. ' : "
1,.

". .,;. ~."

Contacts" .: ;~.'@.. Cl,EANand/or,SECURE
.ground, con'nections 'as
requir~d. ,'; '.

Coritacts .. " ,@.. GO t6 3.3.

3~3 CHECK SUPPRESSION EQUIPMENT ".... r

'.

" ..'. Check for pr~sence of all required suppressi~n .,. Connecti6n!! a1e~bac/ ..,
equipment, body grounding s~rap usage, secu~jtY't' and/or suppre'ssion
cleanliness and nietal-to-metal·connections. .equipment not. installed

20nnectio~s are .@..
secure and· .'
suppression equipment.
installed correctly

INSTALL or TI'GHTEN
and/or CLEAN
connections ~s required.

'~O'to 3.4.

3.4 'CtiECK HOOD· BONDING STRAP
.'

"

'. Check hood bonding strap for "excessive usage,
secureness of mounting to sheet metal and contact

.with hood. Hood bon~ing strap must scratch hood
'paint.

: :

@ ..
.'

Strap. INSTALL, SECURE, or
" .'FORM hood bonding·. :strap ~~ required.

Strap . -
! @,~ ,GO to '3.$.

"

3.5 CHECK WIRES AND MOUNTING OF VOLTAGE'
REGULATOR CAPACITOR, IGNITION COIL

. CAPACITOR

Connecti.!,ns :,. . '@... CLEAN and/or' SECUR'E
"_ - '. ' , ..c,onnections ,as require~ .

@ .. GO~03.6:

:

• Check the 'mounting ·an·d conhecting wires "ot the:'
voltage regulator capacitor and ignition coil'

.capacitor (if so equipped) for secureness,
cleanliness and metal-to.;metal ·co,ntact. .. . Connections

I~PORTANT: The capacitor mounting points are used
to complete .the'electrical circuit and must be mounted
.securely to clean surface.s. '

3.6 CHECK OPERATION OF THE VOLTAGE
REGULATOR CAPACITOR AND ·iGNITION, COIL
CAPAC-ITOR ' '.. ,.'. .

-
.... ,._f.

"

... RE~LACE capacitor(s)
witt. .known good -.
component(s).· '. .. "

.• Check the operation 'of the,voltage regulator ,
capa.citor and ignition coil capacitor by replacing.'
with known good components. ~ ',,"'

V~ltag~regqlator','
capacitor and/or
ignition coil-capacitor
bad' '.: . '. .

Capadtdr($) are'®~ GO to 3.7.
. .

I,·

'CK5326-2C .,,-'

, .

"
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~35-,O 1·~11 Rad~o ·and Premium, Soun~,SystE!m.

NOISY AM RECEPr~ON ....:. ..~NGINE ~UNNING, VEHIGLEJN OR; NOT IN MOJ·ION·~.~ONTINUED

11?ST STEP R~S'U~T ~,.' cACTIONTO :.TAKE' .'

. '.... ,.cH~t~aliern~tor 'as .;~
", .. directed in·Group. 31." ';'.

REPAIR.or REPLACE, -; ....:::.
't' .~s .," ·r~:q(jire~\:i.:·~ :. ;., .~' .

~ GOto·3.S. ','~Oise 'still~ 'pre'sent

•. Check aiternator" by disconnecting wiring harness
.. fr~m.· voltage regulato~. .

. 3.7 I CHE~·~. ALTERNAIO~" .... .., '.' .' ,~'"

-'N~ise' eliminai~~= .. :·

~ R'Ep'AIROr REPLACE .
, :, compo~ents as, r~quired~·

.... ::GO to~;10 ..

Ignition ,syst,em and/or
'spark plugs. not OK

Ignition system ,'and
sp.ar~ plugs OK

'Mount.ings

.. :~oullting . ";.;' ·.,.:,®·~_tL~A~i,ari,9.~9i"SECURE
~ : as,. required. :', ",

@):~ ·~;o to 3.11,',"',' '.-

. ~

$park plug wires not· . ~_R'EROUTE orREPLAC'E .
, rou~ed, 'grounded or . , spark' plug wires ,or

... "secur.ed ' :'. ,SECURE connectibns"'as
, .'.,'..... . '. req'Uired...:, ',' ,. ,~' ~"

Spark plug wires .@) .... ~OJ~?~9 ..~" ...:.: '.

• Check all radio chassis mou"nting points for
.. secureness, cleanliness and' metal-ta-metal

contact.*.' "

'. Check'spark plug' 'wires' for proper' roLiting,
groundin~ ~and sec~~~fless of~onn~ctio~s; '.

. • Che~k'ignition 'system·for. proper operation. (Use
~, • I ignition. system analyzer: or check for open spark

plug wires using ohmmeter.) Also check spark: plug
for cracked insulators.' ..

3.9 I CHECK IGNITION SYSTEM

3.8 ·I·CHECK· SPARK.,PL,UG WIRES

3.1Q I CHEC~RADIO CHASSIS :MOUNTING

3.11 \. SU,BS,lITU,'IE A ·KNOvyN'·'GOOD SPEAKER AN~, . "
. ANTENNA '~ "

• 'Substitute'a kno~n ·'gpod, speaker', antenna and
antenna,extension cable (if so equipped}. Be sure to"
ground ant~nnaJo an unpainted metal surfac~.

.. . ("

"', "

'Noiseeliminated ,. "0 ~REPAIRor' REPLACE '., .'
°W:.i ~ ; antenna, .speaker" or .
. ~ ..~ .,.,- :" ,antenna extensio~ cabl~;' ., .

Noise not eliminated ~GO to/3.1·2:~ ° " •

NoiseeJiminated . :'.'~ REPOSliIQN>·~:· .. ·. ,
.,.. 'p~rmanen~ly:by taping.

,Noise not eliminated :' '.~GO to 3~14...

3.12 I SUBSTITUTE,KNOWN.GOOO· RADlO

• Substitute .known goo~ radio.

('

.t

3.-13 1REPOSITION ANTENNA, SPEAKER OR RADIO
POWER FEED . , .

, .

. . .' Che~k tq s'ee if noise' can be elimin~~ed by :
repositioning antenna, speaker or 'radio 'power. ·feed

,wires;. ~ · ' . "

.Noise,:elirDinated

" ~ .'.

Noise not eliminated

'.. .'~ l. •

• ._<

~ • ~ ... .' 'I. _.. ." «. ... •

.~ "Haye ~adib u~ii;:: '. . _'
REPAIRED by ',',

. '. 81.Jthoriied serVice 0-

".center. '. ~,

,~ GO to 3.1'3.
,-

, • 0, 0' '. • '-.,~' ~- ~~-:. :'"

~·3.t4 \·I.GR·OUND VARIOUS. PARTS' OF TRUCK

• Ground various parts of the 'truck to the, frame using Nois~ "eliminated
a jumper cable. For example: engine, fenders,

"quarter panel, stone deflectors', air cleaner,' body
sheet metal. . '.).

• " ,> "" ·.f '.:'~ ~t.,.o:

, ~'Pft6VIDE pe~;':;an~nf .'
'. ~r~und ~~e~e, require,d."

*F-Series/Bronco radios are grounded to the instrument. panel through circuit no. 694 with an. eyelet .
near the rear of the' radio. . CK1046~-2A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



'35-01-1'2, "Radio: and ~remiurn'Sound.·'Sy~tem 35-01-12

, .

,..,: ~\'~ ,~ ~OISY'FM'RECEPTIO~'~ ENGI~E' RUNNING,~VEHICLE NOT..lN·'MOTioN, 6:"

TEST STEP ~", '~.. , , .. , _ ,RES~'-T ~ ~', ,ACT~O~,TO'T~KE

,4.0 DURING CHECK, FM RADIO RECf=PTION ~,~ "NOISY WHILE VEH.ICLE I$~ NOT IN MOTI.ON, . :._

4.1 NOISE ~IS ONLY ON ,~FM STERO · , ~ ~. , .' , . . ""
! i'

Noise only on FM
stereo'

'.' Check ~6J$e~'~if'npise is only on FM st~reo. .
Determine if customer concern is due to FM stereo
reception lim~tation~.· Refer to nprmal operat~on

... description., . :

.... '.
; . ~ ~.

4.2"< 'CHiECK ANreNNA', CABLE CONNECTIONS

~ EXPLAIN and
DEMOSTRATE to
customer. Inform

. ... ' .'. .... custom~r of methods fpr
., _ :. '.;',: .. :.,'~" .obtaining bes~,:·reception.

, Noise·is 9" bot~ 'FM· '. .. GO to, 4.2. '~ )
" ' -stereo,and. F~'mono:", :

~~ CLEAN and/or SECURE
~ ,as required.

Connectioi1$

.'

':., ,connectio~S" ~.,~ ,"® ~'G~ t~ 4.3: '.' '
, 'I

.• Check anteri'ria d~ble :connections including'
"extension· cable ,(if. so equipped). Connections must· ,
be clean' and secure. , .

4.3 CHECK ,ANTEN~A ~OUNTING

4.4

• Check,to',ensure antenna is securely mounted to',·
,body'at mounting nut above antenna; and also,
en,s4re tn,at prong~ of ,gr~unding collar, at fender

"'underside, are contactip9 metal. Contact must!be
,- - 'cle,an arid' metal-~o-m~t~1. .

.. .... ~... ,

CHECK DISTRIBUTOR ·ROTOR

"Connections ,,',_ :',~ @,''-: CLEAN .and/or ,SECURE
a~ ~eq~!~.~~~. ..) ,

. . j,'Cneck for adequate distributor rotor contact spring
tension:· Height of spring should be 8.9 mm (0.35

, in~).'fromtop of rotor (not applicable to recreational'
ve~icl~s).· . ,

Spring'tension': - ,@'~ 'BEPLACe' rOJ~r.,
.1, ..Ji', . ~

- .~ ...- :

4.5 I ,CHECK ql,STR'~UTqR CAP

'.Spring.tension
, ....

.-:{ .

•. :Check to. see if carbon center insert in distributor '
'cap is seC~'r~:~' .:.

4.6 ' I CHECK SPA~RK PLUGWI~ES '

,'Carbon center not "~ REPLACE distributor
" secure, .cap.

Carbon center '®'. 'GO to 4.6.

'Ch~k spark plug wires' for pr~~r.. ~outing and
-secureness of connections: "l •

\,' ~ ~ '.:" .

'"i

ROliting and/or
connections .' ~:

Routings and
. c~nnecti0r:"'S ,good

~ .. REROUTE6rSECURE
co~necti,ons as required.

," ~O to 4.7. f,

" 4' • ,.. t· ~ .
j " '.

-,'... . ,. -....~..,=.:.,
.",'~.

; '.: '. .' ~.. • .' ','" 'f" ... ..... .~.~ "r '~••,', , 4o. " ..

. .

? .:;~':.
. ;:-' .

.' .•~., -t., '" ... ;'" .,- .' .o.
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35·0'1·13 Radio" and: Premium Sound System 35·0~~13 "

ACrlON' TO TA~E

, , ~ "

REPAIR or REPLACE"
': cOl'Tlponents as required.
.•f"· ,-.. ,- ..•. ,

RESULT

('1 .. ..,1

:Igriiticn 'system and/or, '
.. spark pll;Jg wires not
'"iorking' properly, and/ ,
or spark plug insulators

,cracked

TEST STEP

" NOISY 'FM RECE~TION ~ EN~INE ,RUN,~ING, 'VEH,ICLE NQ"'r.IN MOTlqN - CONTINUED

.' Check ignition sy~tem for proper operation. (Use
ignition sy~temanalyzer or check for open spark
plug"wires uSl,ng ohmmeter).' Also check spark .plug
for cracked ins'ulators. '

4.7' CHECK IGNITION SYS,Tf;M

4.10 S,UB,STITUTE-E;XTE,NSION CABLE.
1---....L.~--..;......---------------------4~(:'"

4.8" ,',CHE.CK RAPIO'QHASSIS'MOUNTING

• Check all, radio-chassis mounting points ,for ,
secureness,. cleanliness and metalootooom'etal
contact: * ' ,-

4.9 ' 'SUBSTITUTE A GOOD SPEAKER AND ANTENNA

" • SubstitOte a: known' good "speaker and antenna' "
. - being sure to ground antenna base. to unpainted

metal surface.

• I.'

• If equipped with,antenna extension cable, substitute
with a knoWn good 'C~ble. (If, ,not equipped with
extension., cable GO to' 4~11.) ,

4.11 SUBSTITUTE KNOWN GOOD RADIO

• Remove' 'radio' aQd substitute with a 'kno~n' good, '
radio. t.' -,

,,- "\

4.12' :REPOSITION ANTENNA; SPEAKER, OR RADIO
FEED WIRES

• Check to ~ee'·if'noise ,can be eliminated by
repositioning antenna, speaker or radio power feed

'wires. '

Ignition ~ystem ~ spark
,1plug wires and spark
plugs in good condition

Contacts, are not.
secure or clean

, N9ise eliminated

....:{

, "Nbis~, not. eliiTlinated"

',Noise eliminated

Noisenot.el,iminated.

.. Noise ~Ii.minated,·

Noise not eliminated

Noise eliminated

Noise not eliminated·

l .,,'.:

CLEAN and/or SECUR'E,
,as required. ',_

REPAIR or REPLACE~'"

.a.nte~na or $pea~er.,. ., .
. ........ ..,..

. <I.": ." ..

< :x

REPLACE-a'ntenna .
extension cable.,

l " •

H~~~.;~PiO:unit
:'" ,R~PAI_RED. by'~ .
, aUJtJ,oriz~Q ~~rVice

center; ..
,r

REPOSITION
permahently'oy. tapin~. '

REPLAC'E :distributbr
cap and',rotor with. new~, ,
ungreased c'ap and'
rotor.: '. ,. "

.....

*FooSeries/Bronco radios are grounded to the instrument panel through circu.it no. 694 with an eyelet ,'~:
near the rear of the radio.' ", . ,

~: ."'.
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35-01-14 Radio: and Premium Sound System

NOISY RECEPTION - ENGINE RUNNING, VEHICLE IN MOTION

35-01-14

5.0
5.1

TEST STEP . ~ r", • RESULT., _' ~, ACTION TO TAKE

DURING CHECK, RECEPTION ON RADIO IS NOISY wrtH·ENGINE'RLJNNING·~ND-VEHICLE 1~"MQlION'
......'.

VISUALLY INSPE'CT CONNECTIONS
\./

. '. Inspect 'all 'connect~ons to bat:tery; ant~ntia 'Iea~s" 0

speaker leads, a~d radio '~e,ceiyer: *, ! ..

Connections

5.2, CHECK ANTENNA LEAD IN CABL~' ..~

@~ 'R~PAI~'Or REPLACE
wires as 'necessary.

: •. -0"" ".... :

@~ GO to 5.2.

e' C~eck forloQse antenna lead in cable or lo.os~
antenna. . .

Antenna-and/or cable
are loose ' .

'~ CONNECT antenna and/
·or lead in cabl~' ·seG,~rely.

'I' "'",.,0.

Ari.i~nna'and c,abl~ .... ',~ "~ave radi'o. rep~ired by a
secure .. . . . qualified radio . ,

'. techniGian~ ~

~F-Series/Bronco'radios are;grounded to the iristrument;panel through circuit 'no. 694 with an eyelet
near the rear of the 'radio. ' . .., '.." , . ' -. ... . ,.: ~,-" .

NOISY RECEPTION'~ ENGINE NOT RUNNING

. ~K10467"2A

: )TEST STEP " .,...., . ':RESULT; ~ .... - ACTION to TAKE

6.0 DURING CHE~K RADIO RECEPTION IS· NOISY WHILE ENGINE IS NOT RUNNING ~"!

6.1 VISUALLY CHECK' FOR LOOSE CONNECTIONS

• Check all ~onnections to battery, antenna leaqs,
speake! lead and radio receiver for proper
connection. *'. . , r ,- '.' • .' • .:

·'6~2· CHECK ANTENNA·LEAD IN CABLE ,.-

Connections

.Connections

. ',.:~:~ :RE~AIR'or R'E~LA~E "

connections or wires as
'," .'r~quired:" ,

. , .
. .

• Check ,all antenna .!ead-in cables for bent or missing Connectors and/or c::;;<.~ REPLACE antenna' lead
male ·plns.. Alsq check the female 'connectors for . r connections -. ~ . in cables .
position 'of 'recep~tacle with ~espect to the insulator. .

,The receptaCle should be visible. . ..' Connections ® ~ Have radio REPAIRED

": by a qualified radio
-. ", .' technician.

.*f-.Senes/Broncq ra~los:,ar~ g.~0~nged to th~ instrl:JI:r:'.~rl~ p~nel through ci~cuit no. 694 with an eyelet
near the rear of the radio. ,', . '. - ...~ ..', .'

," .. " - ..;._0f'_ ..... ' ••

,. .. , .........: :J.....

. i
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;~35-01~15 Radio 'ar:-d Premium. $ound System

. . .'. .. PR~MIUM.· SOUND '.' . " ..., ...
NO SOUND.f~OM ONE·OR MORE·S~.EAKE~S, RADIO TURNEO·ON·- PREMIUM SOUND IS'-OFF

35-01-15

':'.. t';ST STE~' RESULT '~ACTION TO TAKE

. A.O ,DURING SYSTEM· CHECK writ-i PREMIUM SOUND OFF AND RADIO TURNED ON'THERE IS NO SOUND
. FROM ONE OR MORE'$PEAKERS, ., , , .: .' . '... ~j " '

, A.1· I'BYPAS~"PREMIUM SOUND CIRCUITS ,-" . " -',-

Speaker(s) do riot work ~ G'O to A.3.

• Bypa~$'premium s.ound control circuits for the
inoperative speakers as follows:. ' ..

, 1. Disconnect cqnnectors between radio and'
",' : .premium souflO'" amplifier and 'between speakers

,"and .premium" so~~d ~mplifier.

" 2. Connect jumper wires from radio to wiring
, harness for'defective speaker. '. "

3." Check connector locations and wiring color, ; ,.
codes.

• Test radi'o for sound from speaker(s).

A.2 I
• Check power ,and control circuits to amplifier as

-follows:
1. Connect all connectors of the radio and premium

sound system. '.

2. Turn ignitiof' switch to ACC and turn radio ON.

3. Check for battery voltage at the amplifie'r on the
orange-It. blue dot wire and on the yellow-blac~

hash wire. ' ,\ , ,.'

Spe~t<er(s) wor~ , GO to.A.2.

REPLACE the premium
sound amplifier.

Speake~ does'~ot work .~ Vehicle wiring or
speaker is damaged.
FOLLOW standard
procedure for diagnosiS
and service of, dam~ge, ..

A.3 .\ CHECK OPERATIQN OF SPEAKER AND CHECK r "

SPEAKER WIRING _

• Check operation of speaker, and vehicle wiring as
follows: '

1. Connect'jumper wire from a radio speaker' .
" harness that is working properly to~the damaged.',
, speaker h~rness. ":',' " ..

Speaker works

Vehicle wiring is .
damaged. FOLLOW
standard procedure for
diagn9sis and service of
damage.

Radio is damage~.

SEND radio to .
authorized service
statiqn for s~rvip~.

CK5331-2E~
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~a~~o and~ Pre,miu'm' Sound System 3~·01·16

PREMIUM SOUND SYSTEM
NO PREMIU~ 'SOU~D FROM. ONE OR ,MORE, PREMIUM SOUND.S~e~KERS -,_PREMIU~~O~NDON

, (NORMAL,SOUND FROM ALL-SPEAKERS'WITH PREMIUM SOUND OFF) , ,
"

"

TEST ~TEP RESULT '~ ACTION TO TAKE'"

B.O DURING CHECK THERE IS NO SOUND FROM ONt OR MORE SPEAKERS:WJTH PREMIUM SOUND ON
(WITH PREMIUM SOUND OFF THERE,IS NORM~l SOUND FROM ~PEA,KERS) . - ,

B.1 I VERIFY CONDITION
" - '" - - , ,

.. '.,

:
• Check for'"p'remium sound ,at s'sch 'speaker. Premium sound at all ~ .Syst~mQ~;',"

spea~ers.

, -No premium so~~nd ·at ' ... ~ • 01 •• • •

.... -.. '·REPLACE ampl;fier
one ~r more speakers .~

CK5332-2C

,. ~

CONNECTOR' . ~ ~ ,
FROM SPEA~ERS

,. , ~ .:', ,

1------:'--0\",~" " .

': ' I
. I

- , .~~I
I

- f

I,'
'i·9 CONNECTOR TO SPEAKER

I HARNESS

.--......_------...0.-.........

CONNECTOR TO
RADIO OUTPUT--.....

HARNESS

PREMIUM SOUND
, AMPLIFieR - '

TWO CHANNEL

."-------~- .

"
, .

"
Speaker Test : Left ;. ~ight

Connect aJumper from Radio Connector to.Speaker Harness Connector Pink/Light Green Stri~ to Pink/Light Pink/Light Blue Stripe to Pink/Light
" "

~ " '. Green Stri~ Blue Stripe
, , . , '.

BlackJWhite Hash to Pink/Light Blue BlacklWhite Hash to Dark Green/
Dot Orange Dot

" . , :
CK6779-28 .

\ . ,

FIG. 5' 'Premium Sound By-Passing Test (Two Channel Amplifier.~E-15O-E-350

, .
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35-01-17 ,RadiQ"~and Premium 'So~nd,System 35-01~~17

.:,' i

.. ',' ,-"

- ......

CONNECTOR TO SPEAKER HARNESS

.("' I

CONNECTOR FROM SpEAKERS
; .:." • ........... ~ '" .. I '

t'

, I,
I
I

CONDUCT THESE
TESTS HERE

,.0,,,, ..

,,' t,

f,

~ .. .'

CONNECTOR TO RADIO .......
OUTPUT HARNESS .',

.' '."" .

~ .....
POWER SOUND
AMPLIFIER 

FOUR CHANNEL

" "\'

• I
1

'/

, t,

,'''\

CK6780-28to_ " ~" ...

. .
~.' . ....

,., Speaker Te8t Left Front : Right Front Left,~r ~. ~. .'Right Rear:

Conned- a Jumper from Radio COnnector to·... Orange/Light Green White/Light Gr~en' to ,Pink/Light Green t9 ~ ,'.Plnk/Light Blue Stripe
Speaker HarnesS Connector' Hash to Orange/Light White/Light Green Pink/Light Green Stripe to·.Pink/Light Blue

. .~ Green Hash HaSh ' Stripe
,'.

BlackJWhite. Hash to"
; BlacklWhite Hash to BlackJWhite Hash'to " '~ BlackJWhite Hash to

"

\'

. . '. ',,' , , Light BluelWhite ~~h ,Dark Green/Orange Pink/Light Blue DOt , .Dark Green/Orange:
;. , .

\' !. 'Stri~. " .". ,", Dot .. '

, ,

FIG. 6 Premium ~ound, By-Pas~ing Test (Four ~hanneIAmplifler) .

,",,'

'-; ,
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.".'

••~, I ....

K11979-2B

. ·WIRING
ASSEMBLY'

12A581

COIL AND
- ,BRACKET

ASSEMBLY'

~~_~5CREW
40904-536

, ,~f \,'

CAPACITOR
ASSEMBLY

. ..... " - 1880.1

WIRING
ASSEMBLY

~14289

,.t, I

" J ,,,,'

~ . j' ,.:'~ - ,~.

'l: ........ '

"'", ", (,

.SCREW .
.,': ~... ,~090~" ,."

•, 'I." .. ','

COIL "AND,
. BRACKET'

ASSEMBLY ~"'."

COIL AND'
. BRACKET

ASSEMBLY.. \

~·CAUTION~WHENASSE~BLiNG Tie STRAP, .~ ~ .' .;~ ,. " ~ ", ~ - .;
BE CAREF.UL ...O~ AVOID ': 'i. '

ALLOWING CAPACITOR WIRING
TO TOUCH .THERMACTOR TUBES
(ON VEHICLES ·OVER .
8500 GVW)· .

S.O (EFI) ENGINE

,,; °s.ai.. '"(EFI) ENGINE ,"

,<··'i's1~~~"·' ,~:,' ~ , .-
..... \..;;,•.",<. "CAPACiTOR.

,. " ASSEMBLY
.;.:. ,.18801.~., .

.....,;'.

/..'.....

CAPACITOR'
ASSEMBLY

18801 ..

-t
-I • ..

CAPACITOR

. .'ASSE~BLY' ..•'n.•.
.' ~ (·r

FIG. .1' ':Radio Suppression Equipment Gasoline Engine:s.'

.......

.. ' .. : ;. : ~:.

\,,'"

.'
,..... :...

, . '~:: : "•. '" '-'~ . \>.'
. ,

,Y ',. - '. •..~ • •

.... '," .

.:.. .~ .. ;

~', -~ ...
, <:

~,
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35~01-19'

~"."

.:: FRONT OF VEHICLE

-: .......

..~adio: and Premium Sound '. Syst~m~

. :~.

.... ""'

·'f.

.\" ....

.35,·01-19.' .

;'BOND
ASSEMBLY

19A095,

K11981-1A

I

FIG. 8 Radio Bond. Strap F-150~f-350, F-Super I:?~ty
'. and Bronco . .

.~. . ~'.

'. "

1,',.

~ ... , .

'''-,-

.. ".,: '-~ .

' ..'

... ~ .

.. ....:.
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S.OL AND S.8L EFt RH SIDE
, OF E,NGINE .

4.9LEFI RH' SIDE
OF ENGINE,

'f

',' <

..
• i

;"
",

~ ." ... .........'\: • • '.t

BRACKET ,"
AND THERMACTOR
-roUBE ASSEMBLY

~1' ••_. :f'.... ;. ...:'.

!

REAR. OF .
RH CYtlNDER
. HEAD

7.3L DIESEL ..... '; ~
..... :. ' ....

BOLT'
56537-S36

RADIO BOND
ASSEMBLY

19A095

~:..... -.." 7.5 EFI RH SIDE
OF ENGINE 'K~1980-2B

FIG.' 9 Radio $~ppression E~uipment~Engine Mounted

SPECIAL"SERVICE TOOLS

ROTUNDA EQUIPMENT

:'··1~~1

.t'; ..

FIG. 10 Radio Suppression Equipmeot 7.3L Diesel and
Gasoline wi~h H~avy Duty Alt~rn'ator ..:
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35-11-1 Antennas 3,5-11-1

REMOV,AL AND INSTALLATION (Cont'd)
Antenna Base and Cable (Cont'd)

f-15O-F-350,F-Super Duty, and ,
Bronco ....•..•..•.....••....•......• 35-11-1

SPECIAL SERVICE TOOLS : ...•........• 35-11-8
, VEHICLE APPLiCATION '.•..• 35-11-1 '

SECTION 35·1 t Antennas

SUBJECT PAGE

DESCRIPTION AND OPERATION'
Manual Entertainment Radio Antenna 35-11-1

DIAGNOSIS AND T~STING ,:
, Poor 'Reception •........' , '" ~ .•. '35-11-1

AEMOVALAND INSTALLATION .
Antenna Base and Cable .........••...': .. '., 35;11-.1

E-,15O-E-350 !~ ~5-11-1

SUBJECT PAGE

VEHICLE AP,PL~CArION

E-150-E-350: F- f50-F-S50; F-Super Duty and Bronco
Vehicles. . ,

DESCRIPTION :AND OPERATION

Manuai Entertainment· Radio Antenna,
The' manual entertainment radio antenna is not

adjustable:

DIAGNOSIS AND TESTING

Poor Reception
• If AM reception is extremely poor and FM reception,

"spits" ·or ,appears to have trouble holding stations,
ensure the' antenna and antenna connectors are
properly mated. If the antenna connectors are

'properly mated but the r.ece'ption is still poqr, refer
to' Ant~nna Tests 1 't~rough 4 in this Section.

• If onlY,FM reception is poor, it is unlikely that the
anteAna is at fault. Remove -the radio chassis for
service.

, NOTE:· Many" 'customers do not understand the
limitations of _FM .reception. "Refer the customer to the
Owner's Guide for information about the limitations of
·FM radio performance.

REMOVAL AND INSTALLATION

Antenn~ Base and Cable
F-1So-F-350;, F-Super Duty, and Bronco

Removal·
, The antenna mast in the. F-:-150-F-350, F-Super
Duty, and Bronco is detach~ble (Fig. 1)..
1. Disconnect the antenna lead-in cable from the

radio (Fig. 2). , ' .
2. Disengage'the cable from the retainer at the top of

the heater plenum.
NOTE: It may be necessary to remove the glove
compartment to gain access to the·antenna lead-in
·cable. .

3. Unsnap the cap from" the, antenna base and
remove the cap.

4'. Remove four antenna attaching screws and
remove the antenna base, gB:sket and lead-in
cable from the vehicle.

Installation
1. Place the gasket on the cowl 'panel oyer the

antenna opening (Fig. 1).

2. Insert the antenna lead-in 'cable into the antenna
hole in the cowl until the antenna base is seated on

,the cowl.

3. Install'the four antenna attaching screws.
4. Place the cap in" position over the antenna base

and snap the cap onto the base.

5., Route the antenna lead-in cable to the retainer at
'the top of the heater plenum.

6. ,'Conne.ct'the antenna lead-incable-·to the radio and
check the radio operation.' , '

,,~-15O-E-350'

~emoval ' .

The antenna mast on the E-150-E-350 is
detachable, (Fig. 3). ,
1. ·Remove the cowl top grille panel above the radio.

2., Disconnect the antenna lead-in cable .from the
radio (Fig. 3). '

3. Unsnap the two retaining clips from the ant~nna
cable. ' '

4'. Unsnap the stanchion from the antenna base and,
remove the stanchion. '

;'

5. Remove the, four antenna ·attaching screws and
remove the base and cable assembly ~rom thE3,
vehicle. .

Installation '
1. Insert the ,tip of the new antenna cable through the

fender opening and thread the antenna, cable to'.
the antenna base. Plug the antenna in to the ~as.e.

2. Install 't~e four attaching base-to-vehicle scr'ews.

3. Install the stanchion to the antenna base.
4. Insiqe the vehicle, snap the' antenna cable to the

two, retaining clips, alon,g the cowl top (Fig. 3).
5. .Insert the antenna cable through the hole in the

dash panel. From inside the vehicle, pull 'the cable .
to ·tightly seat the rubber grommet and. seal the
cable' ,entry h~le. •

6. Con'nect the antenna lead-in cable to the radio and
install the -cowl top grille panel.
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Antennas 35-11-2.

RADIO ANTENNA TEST (ALL ANTENNA TYPES)

WITH ANTENNA INSTALLED ON VEHICLE AND CABLE UNPLUGGED FROM RADio, PERFORM THE FOLLOWING RESISTANCE
TESTS WITH AN OHMMETER. PROBES M~ST CONTACT ANTENNA AT POINTS SPECIFIED BY ARROWHEADS. '

ANTENNA TEST NO. 1 :, ..

l. .'
r .... t ',,"r ,"... ",,'''' ~.~.

___ --~----i~-t-__:_--

@MUST BE AT INFINITY (00) ON Xl000 •
SETTING OR HIGHEST RANGE AVAILABLE.

CD MUSr BE LESS THAN 5.0 OHMS
ON xi OR LOW SETTING.

RESULTS; . '. ;. •
IF OHMMETER TESTS ARE SATISFACTORY - THE ANJENNA IS GOOO:

ACTION ' ..
IF ANY OHMMETER READING IS UNSATISFACTORY TAKE THE FOLLOWING ACTION: '
A. IF ONE PIECE ASSEMBLY, REPLACE THE COMPLETE ANTENNA AND CABLE ASSEMBLY. J'.

B. IF DETACHABLE CABLE AND MAST, PERFORM ANTENNA TEST NO.2 AND 3.. ' .<

C. IF MANUAL ANTENNA WITH EXTENSION CABLE, PERFORM ANTENNA :reST NO.4. I""'

. .. "' ..

~CK8980-2A .

.j

, <\. ~ ..: ..

" .

- .~ ~; (

' ... ..

'.f' ~ ...

'~':; \ ... '
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35';'11·3·.

TESTING ANTENNA EQUIPPED WITH DETACHABLE CABLE AND MAST.

Antennas 35·11·3

.~, . :i, :

WHEN RESULTS IN TEST NO.1 HAVE BEEN UNSATISFACTORY, DISCONNECT·THE ANTENNA MAST ANU BASE FROM THE CABLE,
PERFORM THE FOLLOWING TESTS:

ANTENNA TEST NO.2

.. MUST BE LESS THAN 5.0 OHMS
0 .. ON Xl OR LOW SETTING

MUST BE INFINITY .(<'U) ON X 1000 SETTINGo O.R HIGHEST RANGE AVAILABLE

.~ : : '.

RESULTS

IF·OHMMETER REAOINGS ARE SATISFACTORY. THE CABLE I'S'GOOO·, rEFlFORM ANTF.NNA'rfSr NO·3

ACTION

IF EITHER REA()INGS IS UNSAT1~FAC rORY. nFPLACE THF CABl.E .. ·

CK4251·2A
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Antennas . 35~11·.4

ANTENNA TEST NO.3

MUST BE LESS THAN
5.0 OHMS ON XI OR
LOW SETTING

View A

W'l'"." .....*:-e.~

SEE VIEWA

.. ;

MUST BE INFINITY (oct ON XIOOO SETTING
OR HIGHEST RANGE AVAILABLE .

• '" ·Ci.

RESULTS
IF OHMMETER READINGS ARE SATISFACTORY, ANTENNA MAST AND BASE
ARE ~OOD; REPLACE CABLE. .., .

ACTION .
IF EITHER READING..IS UNSATISFACTORY, 'R~PLACEONl.Y THE·BASE .
'ASSEMBLY, THE MAST SHOULD BE GOOD. .

- t ..' ~

'" ...... • • ..: ~. : "1," ,

, .~. ~.

;.,

CK4252·A.
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35·11·5 Antennas t ·35·1·,·1~5,.·

TESnNG ANTENNA WITH EXTENSION C~BLE

. When results in test No.2 have been, unsati~fadory, disconnect 'extension cable from main cable~

Peiform the following tests;

ANTENNA TEST NO.4'

Must be .
lesS than 5.0 ohms

on X1 or low setting.

Must be at infinity (eo) on X1000
sett~ng. o~ ~ighes~ range availabl~.

Must be less than 5.0 ohms
'on X1 or low setting.

. Must be less than 5.0 ohms" ~.
. . on ~1 or low'setti,r:'Q/ .....

. . )'~.

" .
..... ....t'·

Must be at infinity ( co ), 'on X1000 .
setting ~r highest range available.. .

RESULTS ' .
If ohmm~ter readings are satisfacto.rY, the extension cable a~d main antenna cable are good. Perform test No.3. -

ACTION
If either reading on, extension cable..is un~atisfactory, replace extension cable.
If either reading on main antenna cable· is unsatisfactory take the following action:
A. If one'piece assembly, replace the complete antenna and main cable assembly..
.B. If main Cable is detachable, perform anten~a test No. 2 and ~. .

~-

./'

IJ '

CK5159-2A

.:: .... ;
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-35-11.1;7

DASH
PANEL

FRONT OF' VEHICLE

~

Antennas

CABLE
ASSEMBLY

18812

~~~=~ilJijE=~~'·

" .. "'~"' .

._~~.~

35·11·7

K11952·2A

FIG~ 2 Entertainment Radio Antenna Cable-F~150 Through F-350, F-Super l?uty,. and Bronco
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35";31-1 Speakers

SECTION 35-31 Speakers

,'SUBJECT PAGE SUBJECT 'PAGE

DESCRIPTION .•...•..•....•..•...•...•..•• 35-31-1
DIAGNOSIS AND TESTING

Diagnostic Guide .....• ~ .........•..•.... 35-31-2
REMOVAL AND INSTALLATION

Door Speakers . ' ,.....•..... 35-31-1

REMOVAL AND INSTALLATION-',(Con't'd) , ,~

Instrument, Panel Speaker .. ~ .. '..' ..'~ .. ~ ...'. 35-31-1
Rear Speakers ' ~. ~. ;', .-,: ..' ! .•..• :•.. ·_35~31"~?'

VEHICLE APPLICATION 35-31-1.

FRONT OF '
VEHICLE l2191·1D '

FIG. 1 AM Radio Speaker Installation-E-15O-E-~50

Install~tion " '~ I"

1., .. To install,conn~ct wir~s' to 9Q,nn~ctor:.an~" position.
speaker and grille to door trim ,panel. ; ,

2. Install :,th~. four .attachirigscrews" and che,ck
,operation of the spe~kef, .(Fti,g~.:. 4'~,rid 5).-

. Door, Spea~ers " ,
E~15O--E-350

R'em()~al ..- .~.' I,"

',1. ,'Remove four screws 'attaching<spe'aker and grille'.
'. ;tC) ',door, trim. panel., " ..:.'" '~" .... , ,,~ ~:, :

2. Remove speaker and ·grille' and discc>'t:lnec('the
wires,at ~he conne9torlocated behindth,e speaker.
Do not operate ,-the radio- ,with .the speaker
disconnected (Fig. 4)., #' ~. ",

Installation
1. 'To' 'install, connect wires to .connectorand posit.ion·

'. ~peaker and g~il~e to door trim p~ne~1.. c'

2. Install the four attaching screws, and check #

operation of the speakers (Fig. 4).

Instrument Panel'· Speaker

E-15O-E-350

Removal
1. ' Remove" four sc'rews attaching the grille' and"

speaker assembly to the instrument panel'(Fig. 1).

2. Disconnect the speaker wires at the radio,speaker'
connector.

3. Remove four nuts and washers and separate the
grille from the speaker (entertainment radio only).

Installation
1. Position grille to speaker and install the four

wa~hers and nuts.
2. Connect the speaker wires "to the radio speaker

connector.
3. Position the speaker and grille assembly to the'

instrument panel. Install four screws and secure.,

Rear Speakers

Bronco and E-1So--E-350

Removal
1. Remove four screws attaching. speaker and grille

to the, rear trim panel (Figs. 4 and 5).

2.. Remove speaker and grille and disconnect the
wires at the connector located behind the speaker
(Figs. 4 and 5). .-

CAUTION: Do not operate the radio with the .
speake~ disconnected.

REMOVAL AND INSTALLATION. .

V~HICLE ..APPLICATION
E-150--E-350, F-1 ~O~F ..350, F-Super Duty and Bronco
Vehicles. .' '

, ,DESCRIPTION
:E-Series vehicles are equipp~d with a single standard

instrument panel sp~aker with AM radio and two· door "
speakers with stereo, radio. F~Series and Bronco are
equipped with two door speakers with AM radio. Bronco
and E-Series have two additional rear speakers with
stereo radios. All except the' standard instrument panel
speaker for E..Series AM radios are premium speakers..' ,.
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. Speakers 3S-31~2

,'I'

F-1So-:.F-3S0, r=-Super' 'Outy and. Bronco

Removal
, .

1. Remove door trim panel. Refer to Section 45-03,
,Trim Panel-Door;

• ~. '. l'

2. Remove four screws attaching speaker 'and
,~) disconnect wiring (Fig. 3).

DIAGNOSIS AND.TE"STING

'Diag~ostic Guide

NOTE:' Do not oper'ate' radio with' speakers
disconnec~ed.

Installation .:., , .<" . .' ~..
1. Connect wiring and. install speaker. .Secure,with

four 'screws (Fig: 3).··· . .,

2. .Install door trim panel. Refer to Section.45-03, l)'irn,
Panel-Door. '

SPEAKER DIAGNOSTICS .
ONE OR MORE SPEAKER DISTORTED, OR INOPERATIVE

. TEST STEP, · . . RESULT ,~ .. AcnON TO' TAKE

2.0 DURING CHECK, ONE OR MORE SPEAKERS.INOPERATIVE OR DISTORTED .'

SUBSTITUTE SPEAKER .' /.

Sound from @~ GO to 2.2.
speaker

2.2

~ If vehicle is equipped with premium sound proceed
to Sect'ion 35-01, Radio and Premium Sound for
sPeaker diagnosticS. ' ,.

• Unplug radio from speaker, Wiring' 'harness. Set radio
balance and fader C9ntrols at their· center. Using a
speaker of known· good quality and the following
.chart, jumper the pins corresponding to the suspect .
spa,aker of the radio connector to the, test speaker. .

USE JUMPER WIRE ACROSS' RADIO CONNECTOR

~' ~nplugthe' suspeCt ,speaker frorn the,wire hamess
. and' jumper: the appropriate 'radio connector ring to

the. speaker (following charts).'

Sound from'
sp~aker -

Sound from
speaker

. .[.

~EMOVE radi9 for
service': ' ."

.®~ CHECK and REPAIR
speaker wiring:hamess
for a short or a break in

" , the harness.

Sound from
speaker

REMOVE and
REPLACE speaker. ~

CK5342·2C

I, •

• ~.'.' : I •

I ~ ,

i'

','

j-,', •

't",. ,
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35-31-3 Speakers' 35-31-3

Fr~t

Common
7

6

3

.5

1 Front.
, 2 Common,:" :-...... ~

~ ELECTRONIC RADIO INTEGRAL CCl.NNECTOR - ~RS .
. PIn function . ~

.[] 1

D 2 SPEAKER
0'3 CONNECTORS

[] 4

. D 5

C 6

.0 7

"0 8....- ...._-.......

POWER
CONNECTORS

. Models: All .

AiIIFM • AilNCASS - WIO FADeR
ELECTRONIC RADIO INTEGRAL CONNECTOR·"':"~AS'

3

2 Common

.R~t

7

5

4

6

.PIn function

'8

. .·1' Left .. '[] 1

[] 2 SPEAKERo 3 CONNECTORS

[] 4

() 5

C 6
o 7

o 8

POWER
CONNECTORS .

.'

"

\ :

, Models: F-150135O, F-8uper Quty',.

AIIIfII • AIItfIIICASS - WIFADER
ELEClROtIC RADIO INTEGRAL CONNECTOR - SPEAKERS

.. ~ ...- ......_-.......

4' Common. .

7 ". Right Rear

3' Left Rear

5 . Right Front

2, Common

PIn Function

. -8 Common

':. 1 Left Front,·-:,,0 '1

[l .,2 SPEAKER
. 1.0 3 CONNECTORS '

"0·4
Q. 5

',1: 0 6

"',,0 '!" .
o 8·' .' ,

-Models: Bronco
E-150J350 . ,CK10451·2B

. :."1\ t' ....~ .. •.. :-'·

r c"........
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35-31-4

SPRING. '

N:O~:56. . FRONT 91= VEHICLE

..".~EMIUM SQUND AMPuFI~R FOR, E-1sO-E-~50
/' AMlFM STEREO CASSEITE RADIO

.K14492-1A

FIG. 2 Ster~o ,Speaker, Instaliation~E-15O-E-350.

'Speakers

-I •••

. f
i ,,:

"'~ f

.: ...; __... .:J. ~: ":I/t

f'" • '" ~.

,i ,.

35~31-4

. SPEAKER WIRING ON VEHICLES EQUIPPED· .
.WITH POWER WINDOWS AND POWER DOOR LOCKS

VIEW A .

. WIRING '
ASSEMBLY

14401

.....-...:-_-__--_~s:~-~-.---~s---~- .
, FRONT OF VEHICLE

~

: SCREW:' ,"
55928~S:42MX,' .

WIRING, ,.~,

ASSEMBLY
14630 ,

- ..

FIG. 3 Door Speakers-F-150-F-350, F-Super Duty,. and Bronco

K10566-2A

:•. -~". ~ .'

'\

T, .-'
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35-31-5 .

PLATE .
ASSEMBLY

18962

TRIM
PANEL

ASSEMBLY

RH FRONT DOOR
(LH SYMMETRICALLY OPPOSITE)

Speakers

RH SIDE (LH SYMMETRICALLY OPPOSITE)
WAGON AND WINDOW MODELS

35-31'';5

L2116-2E

FI~. 4 Front and Reat Door Speakers-E-15O-E-350
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35-31-6

PLATE
18963

.-A.

SPRING NUT
385579-5100

(4 R~Q'q)

FIG. 5 Rear. Speak~rs~Bronc~~

·Speakers

. /' LH ~HoWN. RH SYMMETR~LLY O~SrrE •

",,,-:

.~

~l: .

FRONT OF
VEH~LE'

:35-31-6

. K4130-2D
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35-40...1 Ash .·Receptacles and, Cigar ·Lighter 35-40~,1

SECTIO:N3~-40.. ' Ash Receptacles ,and Cigar ..Lighter
.. '

SUBJECT PAGE

DIAGNOSIS AND Ti:STING'7'. _ ;
" Diagnosis Guide ..,.. ~ ~,'~' .. ~.. ~, ... ,.~. '~ "..... ".. ~ 35:-40-1'
REMOVAL AND INSTALLATI'ON ':" '. '

Ash Receptacles :.' .. :. ~,~ : ~, ., .- , ~ ~ 35-40-1,

VEHICLE 'APPLICATION

All E.. 150-E-350, F-150-F..350, F-Super. Duty and
Bronco. "

, ~ ,

DIAGNOSIS "~ND TESTING

Possible problems associated with the cigar lighter
are listed' in the following Diagnosis' ~uide '?Iohg. with
possible causes' and correction steps: " ,

REMOVAL AND INSTALLATION

Ash Receptacles

Removal

,To remove ash receptacle shield asse~bly, first
remove ash receptacle.

1. Remoye center finish panel.

2. Remove the two screws that attach the ash
receptacle retai,ner to the instrument panel.

3. Pull the retainer rearward to remove the assembly
from the front of the instrument panel.'

4. Tip the rear of the retainer down to clear the
,electrical connector and leg at shield. Remove the
assembly from ,the instrument panel.

5. Disconnect electrical connector.

Installation

1. Connect electrical co,,:,nector.

Diagnosis Guide

SUBJECT PAGE

REMOVAL AND INSTALLAtiON' (Cont'd)
, Cigar Lighters ..". ~ ..' 35-40-1·
VEHICLE APPLiCATION !.' ••••• ,•••• ~ ••' ,35-40-1" '

2. Position the shield assembly to the opening' in the
rear side of the instrument panel, lifting the

.assembly onto the' alignment pins.
3~ , Push shield assembly forward' to engage pins on

, instrum~nt panel. ,. t • "

4. Install' the two screws attaching the'- shield
-~s~embly to the inst~ument, panel.

5. t Insta'u center' finish panel., "

~OTE:, For the F"1.50-F:-350, F-Super Duty. and Bronco,
only, remov,e the ash receptacle retainer ,'assembly ,to
facilitate' cigar lighter removal.

,Cig~r Lighters

Removal
1. Disconnect the battery ground' cable.
2. Open ash rece'ptacle door.
3. Remove the lighter element (Fi'gs. 1 and 2).
4. 'Depress tongue on det.ent spring and remove door

assembly.
5. Disconnect the push-on connector from the base

of the lighter, socket (remove the' ground when
provided).

6. Unscrew the socket and 'retain,er.
7., :Remove the socket from the rear of the' door

assembly a~nd the retainer from the front.

Installation
1. Replace the retainer in the door assembly from the

front. '

CqNDITION POSSIBLE CAUSE RESOLUTION

Cigar lighter - 'knob pops out before 1.. Cigar lighter element. 1. Substitute another element.
adequate heating. Replace if necessary. ;

2, ~igar lighter ,socket. 3. Replace socket.

Cigar lighter - element stays in, w,ill 1. Fuse burnt out.' 1.' Replace fuse. If fuse blows again,
not heat up. check for short circuit.

2. O'pen circuit in wiring. 2. Check for power to socket. Repair
- . if necessary.

3, Cigar lighter element. 3. Substitute another element.
Replace if necessary.

4. Cigar lighter'socket. .4. Replace socket.

CL2776-2D
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35-40-2 Ash Receptacles' and Cigar lighter 35-40':'2

. '-

PART OF. SOCKET
AND RETAINER

ASSEMBLY

K4137·1A

SOCKET AND
RETAINER ASSEMBLY

ft, #

,+ •

FIG. 1 Cigar Lighter Installation-F-15O-F-'~50,F-Super
, Duty and. Bronco . -

2. Install the socket into the retainer using care not to
damage the bimetal contacts. '. .

3. Reconnect the' pus'h-on. conne'ctor 'to the base 6t"
the lighter socket' (reconnect· ·the ground' when
provided). . . I I

K4146·1A

• I • "~ • J.: , ~

FIG. 2 Cigar. Lighter Installation-E-150~E-350

4. ,'Rei:)I.ace door ass~mbly int~· ,re~eptacie' ~hiel9
pivots. Pos~tion. ,and' rotate. ,upward.to ,close. ..

5. .Replace the lighter element and reconnect the
battery ground ,cable,:, ' .

6. Test for proper operation.

~, ~ ,J

. ;.t

. ;r
........ "

. \ '. (

~ .

,',.!
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35-50-1 Mir'rors-Inside and Outside 35-50-1'

SECTION35~50 Mirrors~lnside·and. Outside:.·. / ..

DESCRIP!ION .••..•. ~ •. ~ ~ ~ .>~ : ..•• '. ~ ,.,~., •.•.••.•.• ·35-50-1
REMOVAL"AND INSTALLATION t, .,.,

. Inside R.earview Mirror ii ••"~ ••• : •.".~ ~.• '35-50-1
-: .Mounting Bracket .••. -..'. ~ ,. ~ ,'. . 35-50-1

Outside Rearview' 'Mirror· .' ' ~ 35-50-1
"Conventional Type ~ '.. : . . 35-50-'1 .

, ~' 'e' ", ':,' ~,., t.:', :. '.. - ,,' .

SUBJECT
, ... 1

.. -,
. PAGE SUBJ~CT ' . PAGE

REMOVAL AND'INSTALLATIQN'(C,ont'd) .'. ,
Outside Rearview Mirror (Co'nt'd)'·· ,'. , ,.,.. :.

Western Type :.•... '~'~, :.•, '. ~'~' ~.. ~ .. ~ . 35-50-1
VEHICLE APPLICATION .,.~ ~.' .1'••••• -., ••••••.••••••• 35-50-1'

. ,~ . ....

~.. ' .

, '., .• 't'·

, ~EHICLE,'.~PPLICI\TION
All Vehicles.

I

2. Locate 'and mark the: mirrqr~ 'mounting bracket
.location on the outside 'surface, of the, windshield.

3~ . Thoroughly clean, bonding. $l;Jrfaces 'pt ,g~assan,d
bracket to remove old adhesive. 'Use mild abrasive
'cleanser otiglass and fine san<;j paper on bracket
to lightly roughen surface. Wipe clean with'alcohol-
moistened ·cloth. '

4. Crush accelerator vial (from,' Rear View Mirror
Repair Kit D9AZ-195,54-CA or eqUivalent)' and
apply accelerator to, bonding surfac~ of bracket
and winds~ield. Let dry three' minute.~.

5 ' Apply two' drops of adhesive from kit D9AZ
~19554-CA or equivalent to. the',m0l:lnting surface of
the bracket. Using a c'e~n. toothpick or wooden
match, quickly spread the adhesive evenly over the
mounting su~ace 'of the. brac'k~t. - ., ~ ...;

", " 6~ Q~ickly -position the mounti~g bracket on:' the
wjndshield. The 9.5f11m (3/8 inch) circular,
;depression in the' bracket,:-must be ,·toward . the'
bottbm'edge and toward'the:'inside' of the cab.
Pres,s the bracket against the wjndshield ,for

, €l~pr6xima~ely Qne minute~ ,~ ,',.
" 7;' 'Allow the" bond ,~o, set for five minutes. Then,:"

remove any excess, bonding materiat from the
~indshield' ~ith ,an "alcohol-dampened cloth.

Outside Rear~iew Mirror '.", ,','

Co~ve~tional' Type , .~.. ~ ., ,. ,

, ,_The'con'vention~1 outside rearvi.~.w :~Ji1ir'ror is mounted
on' the' door. To'r~move the mirror, -remove· the 'attaching
screws and lift,· off tt)e m.irror and gasket,JFig.. 2).

Western Type,. ,".

The dual P9'sition. outsidetearview .. mirrors .are
mounted' on both doors. The ,mirrors. may be'"removed:
frqm the doors.by removing,,~he att~ching screws (Fig..
3). Broken· mirror glass· .may be: r~placed on the'
mounting bracket using Silicone Rubber ~D6AZ-19562
AA (ESB~M4G92-A and· 'ESE-M4G195-A) or equiv.alent
and ~Qllowing t~e proc.ed~res .. lis~ep ,belpw..

CAUTION::The m'irror glass', ~ust'be ~installed
with the reflective coated· side exposed to
ensure, adequate performance. Touching the
glass with the point of a pencil will show a
point-to-point image on the'reflective surface
o~.ly. .

1. Break out and discard the· larger 'fragments of the
broken mirror glass.

L1333-1G

MIRROR
MOUNTING

BRACKET

~.. .: , ; -,

DAY/NIGHT .
LEVER ...

MIRROR'
ASSEMBJ.,Y

, FIG. 1 Inside Rearview Mirr'or. Installation. ,

.REMOVAL AND "·INSTALLATION.

Inside R'earview' Mirror.

Removal .

1. ' Loo~en the m'irror assem'bly-to-mounting ,bracket
set screw (Fig. 1).

2.' Remove the mi~ror assembly by sliding upward' and
away. 'from: the mounting bracket.

'nstallation,' "
1. Attach the mirror to t.he' mounting.:bracket. 'Tighten
. the set screw. to 1,-2, N ~'.m (10-20 in-Ib).

Mounting' Brack~t

Remov~I'

. ': To remove. the 'mirror mounting bracket and vinyl pad
from the windshield, apply ,low' h~at'Jrom an electric
heat gun until the vinyl softens. Then' peel the pad 'off
the windshield and discard.

.Installation
1'. ' Make: sure glC,iss, bracket and R~ar, View Mirror

.Repair " Kit D9AZ-19554.-CA (ESB~M2G 176-A) or
.equivalent are,at least at room temperature (1'8.3-
23.9°C or 65-75°F)., ". '

DESCRIPTION'
': ,Dual western '~irr'ors 'are~:~yai.lablef.on all: vehicles.
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35~50-2 Mirrors~lnside and Outside

~
~~" '

'. ~~~.
CONVENTIONAL OUTSIDE MIRROR - F-150-350

_ -,, F-SUPER DUlY .
rtvPIcAL INSTALLAl'ION),

F.lq: 2Co~ventlonal 'Outside Mirrors

.~. :. .... r .. ' . '1

, J, ,.'

" L2114-1~,

" .•t

2'.' Remove the" sm~lIer fragrnen'ts from" arourld . 'the
perimeter wi~h ,a flat-bladed., ,knir~. , '; " ',. ~.:

3.· ·1f 'dust or dirt hasaccumulatedihside the,,.:fuirror
base, wash it and allow "it fo dry thoroughly before.
-proceeding. '." 'l'~' .,' , ,

4., Using Ford Silicone Rubber D6AZ-19562-AA (ESB
.< 1 'M4G92~A and ESE-M4G195-A) or: equivalent,

apply a 3.2mni (1/8 inch) by 25.4mm, (1 ..00 inch)
" :. 'diameter bead on each of the four upper moun"ting

pads. Apply a continuous 3.2mnf .(1/8" ,inch)
diameter bead 101.6mm (4~00 inch'es) long across
the two lower center mounting pa.ds, or\' the, 'mirror
head.' :,,' -', ' '.: .

5.· Press the 'glass firmly. into: the ~as~;' 'PRIMARY ,
SIDE OUT, anq secure ~ith ~rubb~rJ)and pr~$singJ '
a small pad of stYrofoam' against the ¢enter" of. the, .
glass. The rubber band should remain in,pl,ac~ for
a minimum of 24 hours t6 retain the'glass until the '
silas~ic' is cured. I . , ','

Recreation Swing-Out M~rror ~;' ".,. :
.rhe Rec~.eation, mirror may b.~ removep .from the

doors by removing the four retaining screws on E-'150
E-350, and five screws on F-150--;-F-350, F-Super O~ty
and Bronco (Fig.' 4):' " " " .:. '. ',' , ",

... :'. ' ... ;.' ...:

,"',. • t"r

, ;.

~ " "

: ..' .. 4

" .

.. ~~ ;.

UPPER
, ... f:lIV-NUTS·

~.... .., .

...-.

: SCREWS. ,
N801831-S45 .
'; 4-12 N·m

': (35-196.1N-LB) . '.

1,

'.' 'SCREW
N80t831'-S45 '- ,

.' ~ 4-12 Nom
, . (3&~06 ,IN.:t:B) -

, MIRROR
ASSEMBLY

,~ , ':17682

. ,l-

:<:',

GASKET
17C723

~,,~.......... SCREW
N801831-S45' "~I' •

. '. ' ..

GASKET
17724

. t ... ..', '-.:".':".""

I SCREW~ ~~~
N801831.-~45.~

-"VlEW"B

~,~ ,,' . t "

........ J ••

. RIV-NUT
.. N803763~S36

FIG. 3 Western "TYpe~>·Mirrorlnstaliations .,""-. ~,.
"'1:,' ;

........>
, .~

.•••:. ~ f • '. ,
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Mirrors-Inside and' "Outside 35-50-3

K"853-2B

MIRROR
1I .....~-ASSEM8LY'

SCREW
N801851-S45

(4 REa'D)
TIGHTEN TO

4-8 N-m
(3-6 Fl-LB) ,

E 1501350 ECONOLINE
RECREAnON SWiNG-oUT .

WASHER
17724

(4 REO/O)'

MIRROR
ASSEMBLY

17723

'SCREW
,N801851-S45 .
(5 REO/O)
TIGHTEN TO
4.8 N~m ,
(3-6 FT-lB)

, BRACKET
ASSEMBLY
17059

~

~.~.
.' ,.~--.-

SPACER -----.aL~~~,

RIVET NUT
.... (4 REa'D) ,

F 1501350 ,..; AND F-SUPER
DUTY LIGHT TRUCK

. SPACER
17C723

FIG~ 4.Recreation Swing-Out ~Irror

.": '

,;
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35-60-1 Windshield Wipers~Electric 35-60;.1

.SECTION 35L6.D Windshield.. Wi~ers~Electric .
•• ·-'1

ADJUSTMENTS
Arm 'and Blade Assembly, ~ 35-60-11

CLEANING AND INSP·ECTION. ., .. ,; ~ '35-60-16
DESCRIPTION AND~'bpERATION <

Governor ~ ' '. 35-60-~
Interval Wipers ~ .. ~ ' ~5-60-4

~ronco, F-150-F-350' and F-Super
Duty' Ii • • .' • • • • • .,. • • !' • • • • • • • • 35-60-4

E-150-E-350 ~ 35-60-4
. Standard Wipers, '. -35-60-1
DIAGNOSIS ,AND TESTING
· Circuit Breaker Test-F-150-F-350, F-

, Super Duty and Bronco Only ... : ;- ....•.. 35-60-10
Test 1< ••••••••••••• '•••• ~ ••••• '•. ~; •••••••• 35-60-.10
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DESCRIPTION AND 'OPERATION

Standard Wipers

Bronco, F-150-F-350 and F-Super Duty (Fig. 1)

The two-speed, permanent magnet, three-brush "E"
eleplfit:windshield wiper motor has a brush rigging that

c;: ',R~(mit$-.selection of low or high speed. When the
~:'. :gontrol's-elector is in LOW position, the grounded brush
~ .; and the,. whi~e wire brush are used to operate the motor

at low,speed. When the control selector is in HI position,
the grounded brush and the blue/orange wire brush are
used. Current bypasses a portion of the', armature
winding, causing the motor to run faster. When the
control selector is moved to the PARK position, the

motor will continue at low speed until·the PARK switch
run co~tacts open, stopping the m'otor in' the PARK
position.

E-150--E.-~50 (fig. 2)

The two-speed, permanent magnet, three-brush "B"
electric windshield wiper motor has a. brush rigging that ..
permits' .selection of low or high speed. When 'the .'
control selector is in LOW position, the common (yellow '
wire) brush'and the blue wire brush are uS~d,operating'" ..
the motor at low speed. When the control selector is in
HI position, the common brush afld the white/orange"'.
wire'bru~h are used. Current bypasses a portion of the ,.
armature winding, causing the motor to run faster. When
the con~~ol selector is moved to the PARK position, the ",
motor will continue at low· speed until the park switch
runcon~acts open, stopping the motor in the PARK'
position.'
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Windshi~ld: Wip~rs-Electric 35-60~2 ~

OHI

OLO

OPARK (OFF)

(INTERNAL)
CIRCUIT BRE,AKE~ f

WIPER-WASHER
SWITCH

CONNECTOR AT",
BACK OF WIPER SWITCH

(MAKE SURE IT IS LOCKED ON). I

HIGH SPEED TEST

1/

" ARROWS INSIDE DOUBLE LINES SHOW
CURRENT FLOW DIRECTION '

NO. ~3 RED,

~ pARK SWITC-H, '
I ~ .-W' GROUND

I ~ NO. 68 WHITE

" (~- .: " , ':iL MOTOR
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WIPER "
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I ,-

: NO. 56 "BLUE-ORG I 1
---~-=--=~::z. iC(:===============================\(k,'~:t::::::::::o

I ~~~~N;;;;O=.~5=8=W=H=IT=E::;::::;;.iiI;==.•===========~==~=...JH 1",1li::ii-c-t-,--..."....."'yott--r'-J"-tIJ~-,..--_""'J.....-.=J.:r~1
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~~~ K:=:=====.====================~~I. 1
~_..........~.~ '. I. - ~I:::::::t==::o

: Jl NO. 63 REp .

..........--.-.....9. .' '. LOW SPEED TEST ' C•• ~:~~,~---_ ......

: :~I " ' '

',0 HI

OLO
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I
4 •

K ~.
J,--:. NO. 56' ~LUE-ORG - I 1
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--P-A-4R-K---------V~:191- '·_. . PARK ~~. '::

SWITCH

o HI

Ola
o PARK (OFF)

K3421-2F

FIG. 1 Standard Windshield Wiper System "E" Motor Tests-Bronco, F-1SQ-F-3S0 and F-Super Duty.. , . ,.
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'. 35~60-3 Windshield Wipers~Electric 35~60-3

O·Hr .....
o LO·, '

a·~ARK·(OFF) ;.'

. \ : ARROWS INSIDE DOUBLE LINES
. ,',sHow C~RRENT·FL.0.WDIRECTION

.. .. ,

I t ..~.

WIPER
SWITCH

NO. 65 FROM CIRCUit .BREAKER : ,;
:'IN FUSE. PANEL .

NO.,65 FROM CIRCUIT'BREAKER
" IN .FUSE PANEL~. \ ;'

~IGH SPEED ,TEST ..

MAKE HIGH SPEED, LOW SPEED
AND PARK TESTS ON BOTH
WIPER ~.OT8R CONNECTOR

3 WAY CONNECTOR ON

[
BOTTOM OF MOTOR

: ~ NO. ·61 YE.U:.OW

OSCILLATING" PARK
SWITCH SHOWN IN

PARK POSITION

~ . NO. 65.GREEN -

RUN L:2t===:t::=():~~=':!=A~=Y=T C=oO=pN=ON=FE=~=6=~=~=R======:::=.J

PARK

PARK~, ..

RUN-+-:'\ '""l.:l-~=...:t:-=-=-::j. 'I( ~,~N=O=.=6=5=G=R=EE=N=~

L.-: OSCILLATING PARK SWITCH
SHOWN IN PARK rOSITION

LOW SPEED TEST

~ ...OHI .
a LO
a'PARK (OFF)

NO. 65 FROM CIRCUIT' BREAKER
IN FUSE PANEL .',

PARK~rF

RUN I ~
I I NO. 65 GREEN

OSCILLATING PARK SWITCH
SHOWN IN RUN POSITI~~

.............., :

d·HI·~:

o La ' ......
o PARK (OFF)

PARK TEST .• 4 ;, ' '.

" : _ t .~~. ~ .. ........ ." .• . .. ~ \: .. ~ ,

K3422-2E'

FIG. 2 Standard Wind~hield Wiper Sy~~~m "B" Motor 'Tests~E-15~E-350
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35-60-4':

, Inte.rval Wipe'rs

Windshield, Wipers~Ele,ctric

DI,AGNO'SIS AND TESTING

. Optional interval wipers are:' available on E-150
E-350, Bronco/ and F:-150-F-350 and F-Super Duty"
(Figs. 3 and 4)." .

Bronco, F-~5O-F~350 and F~~~per ~DutYI

This is a, tw.o~spe~d ~iper ,system with an' interv~1
feature .. (Fig'.' 3)., '·For ,nor~al ·.wjper::·operation,~ turn .the
wiper~ control_~nrob clockwise to ~either 'of. -two detents
(low and high speed). '.... ': .... :... ~ .," 1 "

J •

For interval ·operation of the wip'er switch, rotate the
wiper control knob counterclockwise. As the knob is
rotated .counterclockwise, time interval between wiper .
blade swee,ps .').ncreas~s. ,. ~"'.

Pushing the":"swhch knob actuates the w'asher pump
only. The control switch, must be rotated to LOW or HI
for wiping action.' "

E-15pi.-E-350

The interval...operation, of .t'he. "Vindshield wiper motor
is controll~d' by a .'variable r~si.~tor. in the windshield
wiper control switch which; in conjunctio~ with the
electronic governor, allows ,.a variable pause' between
wiping cycles, (Fig.' ,.4~. . ,~. ;.

For normal operation· of 'the control switch,'.slide the
. wiper-washer knQb'toward the right. The first position

(approximately 19'nim (3/4 inch) longfis for interval, the
" sec~nd is for low speed and the third is for high speed.

'~ . .. . .......

, When the control knob 'is placed 'at the LH side of the
INTERVAL position, the ~ime interval betw~en wiper
blade sweeps is at maximum. 'As ,the control is moved
toward the RH. side of the INT~J~~VAL ppsition (before
the detent is felt) the'time interval. between' sweeps is
red,uced. .. " .,.' '"

NOTE:' When'the wipe~\,.. control., switch is ,set 'Qn '
INTERVAL, the first wipe may not occur for up to 12
seconds. " '., '

When the detent 'position;' IS "felt. as the switch, is
moved toward the right, the~,wiper system operates, at
low speed. The next detent', position, Qn· the extreme
right, operates the wiper 'system at high speed. .

~ .. ' -

A variable resistor in the wiper/washer switch
controls the amount of current to the .electronic pause
control. Tnis, in turn, regulates wiRer motor operation for
the desired time interval. . .", -, --

~ The governor has a unique feq.ture: Operation of the
windshield washers while the switch is in the INTERVAL
position electrically overrides the"governor. This 'causes
~he ,wipers to operate at low speed when th~ washer
~nob is depres·sed.. .:' ,-', "

, Normal· interval 'wiper op~ra;i~n resu~es whe~ the
wash knob is released. ,; .-". ' . ,:.

.' .. ",.

Governor

E-150~E-350; F-150-F-350, F~Super Duty and
, Bronco '... "-'

The interval wiper system 99vernor is mounted 'on the
lower 'flange of the instrument panel below the wiper
washer switch.

Standard; Windshield. Wiper, System 'fE" Test
Br~nco, '·F·_150~F~350 and F:~Super Duty ,

.. .. ,.

.Hi911-~Spe·e.d Test

With the' wiper ':'switch in' HLposition, current flows'
from th'e:ignition. switch through"tnewiper.switch to the

, wiper motor high, termiAal (Fig. '1). To check high-speed
, .operation~ ',turn ignition switch on an,d place wiper switch' ,

in HI position. Check for voltage ,at the circuit 56. pin
(blue!orang'e wire) at three pin connector. If no voltag~

is ~present, ctJeck voltage at circuit .297 pin. (blacklgreen:
wire) at the.:wiper" switch. If voltage is present at circuit

. ~2_97:, but not present at circuit 56, replace the wiper,
switch. If voltage is not present at circuit 297, trace,
circuit back to det~rmirie source of problem. If voltage is~

.~ present at circuit 56' and niotqr does not :run; ground the,
motor ground ~ircu~t: fo the body. If, motor runs, repair

':g~~un~. If motor, 90es not run, replace .motor.· .

. .

Lo~-Speed T~st

With the 'wiper switch in LOW position, current flows
from the' ignition switch through the wiper switch to the,
wiper motor low, terminal, '(Fi'g. 1). To check low-speed
operation, turn ignition switch on and place wiper switch,
in LQW position. Check for voltage 'at the circuit 58. pi")
(white wire) at three pin connector. If no voltage is'
present, check voltage .at circuit 297 pin (black(green
wire). If voltage is present,at circuit 2~7 but not present
at circuit 58, replace the, wiper switch. If voltage is not.
p~es~nt ,'at circui~ 297, .trace· circuit back to determine
source of probl~m. If voltage is present at cirGuit 58, and
motor does not' run, ground ~otor ·ground circuit to the
body~ If motor runs, repair ground. ,If motor 'does not run,
rep~ace motor: .' .

.Park-Operation Test-

,With,the wiper switch off~ the wip~rs will complete
'one cycle through the wiper motor park switch. Current
flows from the ignition switch throUgh thEf wiper sw.itch
to Jhe wiper motor park switch (run) for '9/1 Oth of one
cycle (Fig. 1). The low-speed run circuit current- flow is
from the wiper motor park switch through the wiper
switch, to the motor ,low-speed brush, across the
armatLire,and':Qut. a common brush t6ground. At the,

,'last 1/1 Oth ,portion·of· t~e cycle, ,the park switc~ moves
from th~ J~~UN position to the PARK (ground) position~ .
stopping. t~~ motor ~n the. PAJ~K .~position.

. .t; .. ,. .. I

" To' check the park, operation, turn ig'nition switch on:
and place wiper switch in the 'OFF position., Check for

. voltage 'at,circvits 58 (white wire), 28 (black/pink dot).
"and 63 (red),-pins at the moto('connectors (Fig. 6); ,If
, voltage is present on all three circuits and wiper blades~

are in non-p~rk position, gtound motor ground circuit tor
, the body. If motor parks, repair' motor ground. If motor
. does 'not move to PARK position, replace motor., If

voltage check· shows only voltage at circuit ,63' pin,
, replace wiper motor. If. voltage, check shows voltage
.only at circuit 63 and 28 replace wiper ~wi~ch ...If vo.ltage, .
is still not present at circuit 58, trace circuits 28" and 58,
back toward wiper, switch to determiJ:1e source of
problem.
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35-60~5 Windshield .Wiper~~Eiectric 35-60-5

'MAKE All VOlTAGE CHECKS AT THESe C~NNECTORS. . : '. ARROWS INSIoe DOUBLE LINE
, ~ CONNECTOR FROM GOVERNOR TO 14401

. . HARNESS, S~O~.CURRENT"FLOW (INTERNAL) .' .
WIPER MOTOR ' ~.C? 56 ·BL.UE-oRG. SIX-TERMI~Al/ (CIRCU.IT ~, FOR ~ASHER- PUMP. NOT: • ,CIRCUIT BRE~KER

. ~ I. SHOWN). .

.: ' , :'¢NO.-=58A' WH'lTEI: .[~ ..' .,". ~. , 'IS----- W''I ,II' I FROM IGN.SW.

__ " NO...~7 _.8,L..K.-GR .• (': t) • . ~-+.::IiI~-......"'" __
, • . ,I I·· RELAY . :/~/C '1 ~~:::--.J
PAR . . & t . ENERGlZEO I ' NO. 57 t I I I· CONTROL

K L~ · :NO.. 28A BlK-PiNK I POSITION . - '. CONTROL ".. 1(':x=~:::t=~'I' ··g~~~~D;

~~.
f) I( I ! CIRCUIT BLACK ~(GROUND IS ,.

. . ,\ - .. ~~~:'~'=I~~=~~~=~~l====~'~K:~~;i;;~;;~~ - W~~W~~R
RUN· '. lor SWITCH-PIGTAIL

'.~ PARK SWITCH .. -:-. I I I DIODE: NO. 63 REO lEAD),' l

. 'I t', j

...', ,.. ..' f. I NO. 28 OINT
• .·VL- I . l 9 PARK (OFF)

FROM IGN.· SWITCH""' "'. '.: i ' I CONTROL t t ' • I. 0 lO
. " ~ GOVERNOR~ . TO --A ~ I CIRCUIT" '-~ I I : .

17C476 I ~ELAY"""-~~"J.i '1'1 ;;--~, " I ! a ,HI , .
HIGH SPEED TEST . ~. . J . .COI.l 'I ~ " 'k ~t=i'='==~ I INTERMITTENT"

CONNECTOR AT BACK OF WIPER SWITCH. I .BLACK.PINK . .~~~~~t'~SH~R
(MAKE SURE IT IS lOCKED ON). ' I '7A55~J ....

GROUND IS WIPER- ... ' .
II WASHER SWITCH. ,.

piGTAil lEAD ;.

OINT
o PARK (OfF)

~9L<:>: '
o HI

,.\.'
REtl~~(t:::==:t=~

GOlllOW sPEED YES! .

-======~~ , tr+- , . .. ·NO. 56 BlUE.ORG. 1_

)'H~I< . i~~=='~~~===:::::;--,w,." ",ill :NO. 58Aw~ITEi: I IC • l ¢::=:::k::::::= _ -.= : . I ~~ ~

I . I' , . RELAY r......-~--u
PARK' , , I I ENERGIZED • C

[
~ I . NO. ,28A BlK-PINK; 'POSITION NO. 51 CONTROL ,

I ~?;; I( CIRCUIT. , I

~~C:63A'4: !C=::::=::£:~~~:::J
RUN _ PARK SWITCH I I

, " .J ....: -=- I 1
, ~ I I

'.FROM I<iN. SWITCH-1C,;1

OINT
o PARK (OFF)
OlO ' .~

;' OHI

- !

,r;
GROUND IS WIPER·

I'WASHER SWITCH'
'PlGTAll LEAD,

.1

I CINT·
o PARK (OfF)

I·~~~·.....
j'

TO.. -t~==i=:::::l
RELAY
'COt~PARK TEST

___--«~ r

.rf---=::J NO. 56 BLUE-ORG. "

!Lif:g I :~O. 58A wHrJr~======~~~~~~~;::===="
.1 .~L <= ~ yn~~3IIE==::=:r::::=Site;tt:::::a

-,:" PAR~K.'" ',: NO. 28A BlK.~I.N~':d

: ~·63Al~1
RUN i ~.. ' ,. I~'i&i~1~=+=!!IIE!!!!~~====~~P3le~~=~~::.:=a;:;~~;:!J

. ' .. 'PA~~ SWITCH >--I' '. t '... . '.' , -=-~. .I.: .
• FROM IGlII. SWITCH ~~

• ·,1

, .t:=IG.' 3 l'1terva,1 Windshield. Wi~er 'Sy'stem "E" M'otor 'Test--Br9i1co, ..F~150":"'-F-359 a-:'ld. F-Super. Quty
" ' ., . • ..' " . _ . •. .,' : • . ~; ... .t •
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35·60·6 ,Windshield, Wipers-Electric 35·60·6 '

" .~

, '~

'K3826-2D' ,

'.",'

. .. r ' . ~ '. "9. r'

,,1

:~.57BLACK

B -= 'HIGH .SPEED .;,

. BLACK NO. "51' ,t

B~.i.~~ S~~ •
-. _' ...,\. '.'.0. -.' r

A~' .

...-....._~......A....., "i ,INfERMITTENT':~'
...WIP~R- SWITCH

F

F

F

E

E

o

,0 '

o
~~>-_----:..:;.,Et--....:.....-.~,-:-~,-+r<~:, 57 BLACK ..

NO.'63,REO ,B -= INTERVAL'

I
\RELAY

N/C .~

, NO. 63 RED

I
I RELAY

I N/C'

NO. 58 WHITE

NO., 58 WHITE

CONTROL \
CIRCUITS'

GOVERNOR ..

, CONTROL'
CIRCUITS'

GOVERNOR'

CONTROL \
CIRCUITS "

GOVERNOR

,'CONTROL \
CIRCUITS'

GOVERNOR

NO. 63A RED

NO. 63A RED

, NO. 63A RED

NO. 63A RED

NO. 298
PURPLE-ORANGE

NO: 61A YELLOW-RED
NO. 298" '. " RELAY

PURPLE·ORANGE N/C

NO. 298
, PURPLE-ORANGE

NO. 298
, PURPLE-ORANGE

NO. 61A YELLOW-RED

No'. 61A YELLOW-R'ED

I'

I; NO.61A YELLOW-RED

~_~ >-~~;""";";";~=";;";;~=--.IC '"

NO. 65 GREEN FROM CIRCUITB~EAKER
---.-·-----:.------N-O-.2-8-:-'B-LA-C-K--P-IN-K------'--------:---~---iIN FUSE PANEL

I -----.....;....:..;::;..:"",.:~;.=....;:N.;:;,;O;.;.. .:....56.;.;...;..;..BL:.-U-E--O-R-A-N-G':""""·E-~>---------"

NO.,58 WHITE

C.
:>-'-'-~:.....=...:--:....;;;;.=:.;;:.;:::;.;..:.....;..:.:~

__~__---.;__N-:-O_.6_5_G_R_E_E_N --'-_~__~-------__;FROM CIRCUIT·BREAKER'
_~ ----:...;.N.=.O.:...:.2::.:::8:....B::;.:LA:::...:.::C:..:...;K:....:.-P.;..:,;IN:..;.;K~ ~'> --, IN FUSE PANE'L '

NO. 56 BLUE·ORANGE

'---_~~ > ~~.....' C

NQ. 65 GREEN FROM CIRCUIT BREAKER
1r----N-O-.-2-8-B-LA-:-·--:'C-K--P~IN-K-------~-----------';"--~----i,IN FUSE PANEL '

, "NO. 56 BLUE-ORANGE

NO. 61 YELLOW

NO. 61 YELLOW

NO. 28
BLACK-WHITE

,MOTOR
'ASSEMBLY

NO. 28
BLACK-WHITE

MOTOR
ASSEMBLY·

NO. 28
BLACK-WHITE

MOTOR..

"ASSEMB~Y . ,NO. 61,·YELLOW,

, NO.'28.
BLA~~-WH.~:r:E

NO. 61 YELLOW

SIX-TERMINAL CONNECTOR FROM '. FROM ·CIRCU'IT' BR'EA"KE'R',MAKE ALL VOLTAGE GOVERNOR TO 14401 HARNESS NO.· 65 GREEN
'CHECK AT THIS CONNECTOR '\ ~--=.:;:.."':":::''':':'·'::';::;'':'~::'-:''''~'':''''';'':'~;''':';N=O=.;-'2-8-B-LA-C-K---PI-N-K-------------i·iN FUSE PANEL ' .

. 'NO. 56 Blue:ORANGE . i I NO. 56 BL\JE-ORANGE

NO. 58 WHITE-O~R.....A..;,;,N..;.,;G;;;.;;E~'c.II~'NE--*"JJ-~ N_O..;;;...;...;58;;....;;;....;W;,.;..H;.;.;.;,I;..;.,T.=.E....,

FiG. 4 Interval Windshield ~iper"'System "B'.' ~otor Tests-E-t50-~-350
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35-60-7 Windshield, Wiper~~Electric ' 35-60-7

stand'ardWindshleid Wiper System "B,i' circuit 63 but notat ci~cuit 61, replaceth~ wiper:switch.
Test ,E.150-E.350 . . ' If'voltage is·present at circuit 65,pin ,b,ut not on circuit 63"
~ " ',. .; . ,:' pin~' service wiper motor ,park, switch; ,I,f 'no voltage is
High-Speed Test .... prese~~t.'at,circ~it 6~: p~,n, ;tra,c,e probl~m ~a~~.,to's(jurce ,

NOTL' P' rf' II 'It h' k t 'th' t" "If' of 'Current:· . ',' ",, ~: e orm a va age'c ec sa' e wlp~r mo or. .': . ~.

necessary, pi'erce the blue:',white/otange and yellow" Interval Windshie~d Wiper ,System "E"
wires. ' ,', ~ Motor ,Test- .F:-'150-';'F~3S0, F-S..;ip,er Duty and
, With'the wiper switch in the HI position, current flows Bronco " ~. ~
from the ignition 'switch through the circuit bre~ker in the
fuse panel,fhrough the wiper switch contacts', through Quick Check
~ircuit 61 (yellow and red) ~o the wiper motor .common : If wipers operate- in h'ig~:·'speed. only (and wipers
brush. From the common ·brush, the current, flows' " t. hesitate when going through 'PARK position), connect
across the moto'r armature through circuit 58 (white) to jumper wire from -windshield 'wiper s~itch case to
the wiper switch and ,across tHe switch contacts to ground. If wipers now work, in low speed, repair switch
ground. '~he wiper motor is nor gro.unded (Fig., 2). ground. If wipers.do·not work in lo'w speed with switch

To check high-speed operation, place ignition switch case gro~nded, replaGe 99v~r:nor.

in ON 'position and, 'wiper swi~ch 'in the. HI posi~ion .. lf High-,Speed. T.,;e~~", .'
voltage is 'present at. circuit .61 pin at wiper motor . ,
connector and motor does not run, ground circuit·58. ,'If '~With the wiper switch-:in the r.il position, current flows
motor runs with circuit 58 grounded, service wiper . from the ignition switch thr.ough the 'wiper .switch' and
switch ground circuit or r~p.lace' ~iper switch. 'If motor ~,gov(3rnor, to the wiper -motor" to ,gr?und (Fig., 3).
does not rur:'l with circuit '98 ', grounded, repair motor. If To check ~igh-speed operati~'n, place ignition switch
voltage is present at ,~ircuit 6q(green) .pin only;. replace in ON position and ~iper~switch in HI position. Check for
wiper switch. If no voltage is present .a~. circuit 65 pin, presence of voltage at circuit 56 (blue/ora~ge) pin. If
trace circu,it 65 to determine the ,source of prqble.rfl;··. . voltage is present and ."motor ,does not run, ground

, ..motor ground circuit to body~,lf motor runs, repair motor
Low-Sp~ed Test '. ground circuit. If motor does ';;not, run, replace, motor. If

With the wiper switch in 'LOW position, current flows voltage is present at 63 pin (red'wire) but not at pin 56
from ignition switch through circuit breaker in fuse (blue/orange), replace t~ewiper switch. If no voltage is
panel, through circuit 61' (yellow) to the wip~r motor present at' pin ~3, remove' wiper switch connector and
common brush. From the..motor common brush, current check circuit 297. pin (black/green). If voltage is
flows across ~he motor armature through circuit 56 present, replace wiper switch. If not, trace circuit to
(blue) to the ,wiper .switch and ,across .the wiper switch det~rmine source of problem.
contacts to ground. The motor is 'not grounded. .' . < • • Low~Speed. Test .

To check low-sp.eed operation, place ignition switch ,With wiper switch in LO,'W positioh,;'curre'nt flows, from
in ON position and wip~r switch in LOW position. If
voltage is present at circuit 61- pin :at wiper motor,' the ignition swjtch through the ~iper switch and
connector and motor do'es not run, ground circuit 56. If energized relay 'contacts of the 'governor,to' the wiper
motor runs with circuit 5(5 grounded, service wiper' mo.tor '(Fig. 3). '
switch, ground circuit 0r replace wiper switch. .If wiper' To check low-spe'ed·.opera~ion·, place ignition switch
motor does not run with circuit 56 grounded, service - t in· ON position and wiper switch in LOW position. Check
I'!lo~or. If voltage is present at circuit- 65 pin only, replace for- presence of voltage at 9i.rcuit~8· pin. If voltage is
wiper switch. If no vo~tage is present at circuit 65 pin, present and wiper motor does not .n~n·, ground the motor
trace pr9blem back to source of current. ground circuit to th~ 'body.,.)f motor runs, repair motor

ground. If motor does not run, replace motor. If voltage
Park-Operation Test _ , .is present at circuit 63 pin but not at circuit 58 pin,

A set of contacts attac'hed t to circuit 63 inside the ground control circuits 57A (black) and28A (black/pink)
wiperm,oJor osc~lIate between. the circuit 65 and ground at wiper switch qonnector. If voltage is now present on
when the wiper motor is' running' (Fig. 2). When the . circuit ~8 'pin, replace wiper switch. ·If voltage is not
wiper switch is turned off to park the wipers, ttJe motor ;' obtained at circuit 58 pin after grounding control circuits
points are kept on the circuit. 65 (battery voltage) for' a~ wiper ?witch, replace governor.' If . no voltage is
9/10th of one cycle 'and at ground 1/1 Oth of one 'cycle. present at circuit 63 pin' (red) remove the wiper switch
Current flows from : circuit, 65 (green), through wiper' connector ~n9 check for ,v91~age· at circuit 297 ,pin
motor park switch .points .ari9 through the ..circuit 63 (red) (black/green). 1.1 voltage is pres~nt, replace the. wiper
to the wiRer switch.' From', the wiper switch' input the switch. If not;, trace 'the circuit to determine source of
current flows, across· th,e ,wipe~ switch contacts, through problem. . . . t , •

circuit 61 circuit"(yellow), through the'common brush on . 'NOTE: If governor:, relay is inoperative, wipers will
tbh1e wtiPtehr m<:>tor OU~'tthheFloW-stPhee'q .brush ~tnh~irCUittt'5h6'-. operate in high speed and park only. Wipers will not.

ue 0 e ,Wiper SWI c. rom e wiper SWI c Inpu e 'operate in low and interval modes.' .
current flows through switch contacts out circuit 28'
(black/white) to ground. Interval Operation Test.

To check park' operation, of wiper system, place When the wiper switch i's' placed in the INTERVAL
'ignition switch in ON position and, wiper switch in OFF mode, the wiper motor park switch cont~cts are at
position. Ifwip~rs_ do not -park, check for voltage at ground (assu~ming wipers started.in PARK position),- anq .
circuits 63 and 61 at wiper m.otor connector pins. If both the relay is energized (Fig..3). Initially, current flows from
pins show voltage, ground circuit 56. If motor' parks', the ignition switch through the circuit breaKer in the
repair ground circuit or replace wiper switch. If ·motor wiper switch, thro.ugh a diode and energized contacts in
does not run, replace the motor. If voltage is present at the governor, to the wiper motor I·ow speed brush. The
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rtfOtor rotates 1/1 Oth of'a' cycle. The wiper motor park
switch contacts 'then change fro;m ·PARK (ground) to
RUN (B+)~- After ttl'e' contacts 'change position, the relay'
in the governor de-energizes. A second current path to

. the wiper motor·.is shown by the arrows in Fig. 3. The
motor r9t~~es.',t~rough. the remaining 9/10th of, one
cycle.. [When the. par~.~witch contacts again touch
gro.und··(J?ARK), " tne ., motor par~? .The governor
eleJ~tronic ·circ'uit pelays ·energizing of th~~ relay until the
circuit times out. Then the relay energizes and the low
speed interval is" repeated. ,The discharge rate of a
capaciJor to ground through the 'wiper switch variable
resistor controls the ~ime~ delay of ·t.~~ system.

Park Operation' Test" .
.' .. ' ;i

When'the wiper. switch'is placed in the OFF 'position,:
the wipers qomp'lete;, one fl.:J1I cycle through t~e wiper
motor park switch. Current flows fro'm the ignition switch
across a circuit breaker in the~wrperswitch to ,the'wiper
motor park switch (run).' From the "park switch, current
flows through the normally...closed. contacts of the
'governor relay (de-efJergized), to the., wiper motor .Iow
speed brush,. across t.he armature -af)d out a common,
brush to groLind. This_,occurs for,9/10th of one cycle. 'At
the'last 1/tOth of, th'e'cycle, the park .switch moves from
RUN ·to ;PAR.K, stopp~ng the motor- in .PARK p.osition·.'

; To check park operation, place ignition switch in ON
. position and move wiper sw~tch fr.orn ,oper~tingmode to

,OFF' p·osition. Check for presence of volta'ge. at circuit
58 ·pin. If voltage is present and motor· does not park,
ground. the wiper. motor ground ,circuit to the. body. If
motor parks, repair ground. If motor do~s not run,
replace motor. If voltage is present at circuits 63 and 28

- pins but not at circuit 58 pir.l, -replace govern0r.lfthere is
voltage on circuit 63 pin but, not "on circuit 28· pin, and
the motor is not parked, replace t~e wiper motq~. If. no
voltage is present on':circuit 63 pi~, remove the wiper
switch connector and ..check' for vol,tage at circuit 297
pin (black/green wire) ..If voltage is present, r.eplace the

. wiper switch. If not, trace the circuit to determine source
of .problerT). , '" .
NOTE: Before ~r9ut;>leshootin.g, the; int~rval operating
mode, the wiper 'system must be performing properly in
LOW, and 'PARK·modes. If. thewipe~s run continuously
at low,speed, or the in~erval delay is excessive VVith the
ignition switch on and the wiper swit~h in the INrE,RVAL
'position, remove the wiper switch and check co'ntinuity
and resi~tance values (Fig. 10). If switch is' OK,,' replace
gOvernor;' 'otherwise replace\:the wiper'switch~ "

interval Wind~hieid- wip~r.Sy~te~ "13;' '-.
·Moto.r Test-E-150-E-350'
NOTE: Perform all voltage checks at wiper motor. It may
be necessary to. pier.ce the blue, white/orange and
yellow wires.. . ,

Low-Speed Te~t

With tHe wiper switch in the LOW'position, the current
flow is from the ignition switch ,through the circuit
breaker· through circuit· 65 (green) to ~he governor as
shown in Fig. 4. Refer to Section '34~31, Fuses, Circuit
Breakers and Fuse Links. Placing the wiper switch in the
LOW position causes the relay to be er:'ergized. This
allows current to flow' through the energized contacts of
the governor and circuit. 61 .(yellow) ,to' the common
brush of, the wiper motor. From the motor common
brush, the current flows- across, the 'motor armature,
through circuit 56 (blue/orange) to the wiper switch and
across the wiper switch contacts.. to ground..

, .

To check· 'low-speed' operation, .place' the' ignition
switch in the QN ·positioQ and wiper switch in LOW
position. 'Ct1ec~ for presence of voltage at circuit 61 pin
at the wiper motor 'connector. If the motor does not run,
ground ci,rcu'it 5'6.: If motor 'runs with circuit 56' grounded,
service wiper ,switch ground circuit' or replace wiper'
~witch~ ,If mqtor. does not run with circuit 56 grounded,
replace motor. Ifvoitage is not present at circuit 61, and
9ircuit, brea~er is" providing voltage, ground control
circuits "F" (red wire) and pin "C".(YE:1ltow:vyire) at the;
wiper ~witch. If voltage is not obtained at ,G~rcLii~!Q:1 pin
at. wiper motor, replace goverr10r. If voltage is ,obtained
~t circui~ 61 aft~r groun.ding -control ,circuit in' wiper
swit~h, r~place .. wiper switch.

High·Spee~ Test . .
, . With,tti:e~wiper sWit~h in 'the H'I position, current.flows
from the. ignition switch through the'circui~ ~.reaker in the
fuse panel, to the governor; (circuit '.65--green). The
wiper swit.ch gro'unds the· control circuit, causing the
relay to be energized.--· Current flows· .through the
energized c9ntacts of the governor th~ough circuit .61
(yellow) ~o .the"corT1mon brush of ,the wiper motor. From,
the common brl)sh~ tHe current flows/across the motor
armature throug~ circuit 58 (wt'lite/orange) to the wiper
switch and through the wipe~ switch .·to ground.

, To check, high-speed operation,. use the, same,
procedures outlined for low-speed test. except use;
circuit 58 instead of circuit 56. ..' ~. ,

Interval Operation Test ",

Before checking the INTERVAL operating mode, the
wiper, system must be operating normally in all other,
modes. Turn the ignition switch on and place the wiper
switch in Jhe INTERVAL' position. If the wipers ar.e
running continuously at ,low speed qr .the tjme delay ,is
excessive, remove the wip,er switch' and check

, continuity and ,resistance values (F.i.g. 9). If switch i~ OK,
replace governor;. otherwise replace wiper switch.

When the', wiper 'switch, is placed in the I~TERVAL
rilode~ ~the motor"s oscillating 'park ~witch cont~cts are
at 'ground (assuming"wipers started in PAR,K pqsition),
and th~ '.governor relay is ene.rgized. I~itially; currerit
flows from the ignition' switch (circuit ~ 65---:-green)
through the energized contacts in the governor to the

• wiper. motor's. low speed brush (circuit 6·1-yellow).,The
motor rotat~s 1/1 Ott) .of a cycle. The wiper motor's
oscillating park,switch contacts then .change,from PARK
(ground) -to RUN. (b~ttery voltage). After the ch~nge in
switch contact position, the relay in the.; governor de
energizes. A second current path to the wiper: motor is
completed py way, of. circuit 65 (green), the wiper motor
oscillating park switch, circuit 63 (red), the normally
closed ,~ontacts of the governor, and circuit 61 (yellow).
Th~ mot.or ~otates, through Jhe remaining 9/1 Oth of on~
revolution. ,When the oscillating park swit~h contacts
again touch .ground (PARK), the mQtor -parks. ' The
interval windshield wiper governor's electronic circuit
delays energizing of the relay until the circuit times out;
then the relay energizes -and the ,low-speed interval
cycle is repeated. The discharge rate of a capacit~r to
ground through the wiper switch variable :resistor
controls ,~he time delay of the -system.

P~~k Operation Test' .
. .With the wiper switch in· the ·OF.F posi~ion, the' wipers
will complete one cycle through .the wiper motor's park
switch. Current flows from the' ignition switch, across the
circuit breaker in the fuse panel, to the wiper motor's
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, ,

Windshield. Wipers~Electric

FIG. 6 Park', Switch Test-F-150-F-350, F,-Super .Duty
and' Bronco .

inoperative. I Rough han'dling of new, r~placemenf
motors may' also damage the magnets.

Bronco, ~-15o-;..F-350 and F-Super D~ty" .
The wind'shield wiper motor tests can be performed

with the wiper:' motor installed in .the 'vehicle (linkage
disconnected), 'or on the bench.

1. Disconnect positive cable from battery. . "

2.' Disconnect wip~r t'ihk~ge. fro-m' wiper 'motor. ~ :' " '

3. Disconn~ct electri0al plug to.test motor on vehicle:

4. Connect, the gr~en lead: from the' tester to t~.e
battery positive ROSt. '>,

5,: ,:Conr.1ect·th~ positive (red) 'lead from.the:tester first
t,o the low-speed connection arid .then, to the high- '
speed, connection at the conn~ctor plug. Ineithe'r

. c'ase, the current. qraw 'shOUld 'not ,exceed 3~5
amperes..

E-1SQ-E-350'

The windshield" Wiper Motor Tests can 'be performed
with the wiperm<;>tor installed in the vehicle (linkage

,disconnected), or on the bench. '

,1. _Disconnect, pO,sitive~ cable from bat~ery.

2;-, Connect the positive '(red)' lead from the{ tester ·to"
the common brush terminal, on the motor end'
plate.' ,."

'3.' Cqnnect the green' lead from th~ tester to the
.. ,batterY pO$it~ve post (Fig. 7).

4. Connect· a jumper, wire' from the batt~ry negative,
~, 'post first to the low~speed. terminal on" the motor

. end plate and then ·to the high speed terminal and
-, ,-read current draw. In either case the current draw

should not exceed ~.5 amperes. . -

',,-

, " K10515-18,

, ,

@ :CONNECT A' JUMPER LEAQ '
FROM BATTERY POSITIVE
TERMINAL TO PARK FEED
TERMINAL. (MOTOR SHOULD
CYCLE ,ONCE THEN ..
STOP IN PARK' ~OSITION.) •

, , .
. ;' BATTERY

~ CD CONNECT A JUMPER.'LEAD
FROM LOW SPEED TERMINAL
OF MOTOR CONNECTOR .'
·TO,PARK RETURN TERMINAL
OF PARK SWITCH CONNECTOR

'. f:,. '

,. J. .....'.

MOTOR:
• GROUND'

MOTOR lOW,
SPEED· TERMINAL

@ JUMPER BOTH MQrOR AND PARK SWITCH . . .
GROUND.TERMINALS·TO BATTERY NEGATIVE TERMINA~

CONNECT",
. JUMPER"

LEAD FROM
MOTOR GROUND'
TERMINAL TO'
BATIERY NEGATIVE
TERMINAL..

CONNECT RED LEAD
.: ':OF TESTER FIRST TO

. MOTOR HIGH SPEED' TERMINAL ' .
THEN TO LOW SPEED TERMINAL

- ' K1051~1C

FIG. 5 Wiper, Motor Cu'rrent'Draw Test-"E,"-F-150-"
, F-:-350, 'F-~uperDuty and Bronco. "

oscillating park ,switch. (run). Then, current flows from
the park' switch'through the normally c.losed governor
rel,ay contacts (de-energized) to t,he motor's co~mon

brush, ~cros~ the motor armature, and out. the low
speed brush to grounq. This qccurs for 9/10th of one'
cycle. At the last 1/1 Qth of the cycle, the oscillating' park
'switch moves' from t,he J1UN position to ground (PARK),
stopping., the, motor, in the P,ARK', position. ','

" To check park .operation" place the ignition switch' in •
th~ ON position and move the ,wiper switch froni,an
operating mode to the OFF', position. Check for
presence of voltage at circuit 61 (yellow) pin. If voltage
is present and the motor does not park, ground circuit
56 (bl~e). I.f, the motor parks, repair .ground circuit· or
replace wiper' switch.' If motor dO,es, not·'run, replace
motor. If voltage is present at circuits 65 (green) arid 63
(red) pins but not at circuit 61 pin, replace the governor..
If voltage is present on circuit 65 pin, but not on circuit
63 pin, "repair the motor park switch. If no voltage is
present on circuit 65 pin, trace circuit back to determine
source 'of problem.

Wiper Motor Current' Draw
See 'Figs..5 .thr-ough 10.

-CAUTION: Elecfric wiper motors contain 'permanent
magnets made of ceramic. This ~s a hard glass-lik~

, material that can shatter or crack if the motor
receives a severe physical shock. Do not" handle
any windshield wiper motor abusively ·when
diagnosing wiper operations, because, it 'will
damage the, magnets and make the motor,
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HIGH SPEED NOTE: OBSERVE POLARITIES
TERMINAL INDICATED

TO AVOID REVERSING
MOTOR AND DAMAGING
THE PARK SWITCH

NOTE: COVER SWITCH ASSEMBLY
WITH THE LETTER.u IS .
UNIQUE 'TO E~150·-E~350..

GREEN
.0 Ip.

.!'

,"'I~I~
STARTING AND ' , ~)

CHARGING TESTE8
, 078-00005:

,a ........

CURRENT DRAW TEST PARK SWITCH TEST K2440-2L

FIG. 7 Wiper Mot.or Tests-"B"-E-150~E"350 . ~ . .
'(

5. If the current draw e~ceeds '3.5 amperescbeck the
output arm for binding or damage before replacing
motor.

Circuit Breaker rest~F-159~F-350~ F~Super.·

Duty an~ BronC?o Only
, The.circuit 'break~r is rated at ..? amps and i'$ located

in· the wiper contro,l switch" on ·all rotary switches.

Two separate tests are necessarY to check for
correct circuit breaker op.eration when circuit breaker is
part 01.. wiper switch (Fig. ·8). .

T.es't 1~'
,.

1. ~efore ,connecting' the '~switch Jo th~ Rotunda '
,Dtgital Volt-Ohmmeter 00.7-00001. ,or,'equivalent
(Fig. 8), short the tester leads together and adjust
the current draw until it equals· the circuit breaker
rating.

'2. Connect the switch to the tester (Fig. 8). Leave the
switch connected to the tester for ten minutes.
Hold the current reading on the ammeter at the'
rated current. If the circuit breaker opens during

the ten 'minutes, replace the' wiper" switch
assembly.

Test 2
1. Short the·' tester leads together and' adjust the

current draw until it is .twice' the rated current. .

2. Connect the switch. ,Hold the current reading on
the ammeter at twice rated current. The current
reading on the ammeter should'drqp to zero within
20 seconds. If it takes longer than '20 seconds· for
the circuit breaker to open (current r~ading drops
to zero), replace the wiper s~itc~· assembly..

Wiper. :Switch Continuity' Test .
,Check for continuity between the switch terminals

(Figs;' g·and .:1,0). Either a self-powered test lamp or an
ohmmeter can be used to test standard two-speed
switch. An ohmmeter must be used to test switch used

,with the interval wiper' system.

To detect marginal operation of the switch, rotate or
slide the switch control knob while each reading is being
taken. .
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\ INTERVAL SWITCH 2-SPEED SWITCH

CONTINUITY
BETWEEN

TERMINALS

E ,

0-8 ~NNTERVAL
SWITCH

SWITCH
POSITION

CONTINUITY
BETWEEN

TERMINALS

SWITCH
POSITION

( .
K6764·1C

,~,!

NOTE: THIS TEST-PROCEDURE
DOES NOT APPLY TO'
ECONOLINE (CIRCUIT
BREAKER MOUNTED
ON FUSE PANEL).

FIG. 9 .WiI?er Switch Continuity·, Test-E-150--E-350, .':

',:': STANDARD SWITCH

STANDARD SWITCH . INTERVAL SWITCH.

-RESISTANCE BETWEEN TERMINALS F AND C VARIES FROM
420 TO 8800 AT MINIMUM DWELL TO 8K-13K AT MAXIMUM DWELL

. IN,O~ POsm~,SHO~LD, BE 18K OHMS,MAXIMUM

C-O'
A'- B

A -, B - C '
A _. B - E

A·B·Wl

K3025-1D

OFF (PARK)

LOW
HI.GH
WASH

A-B
D-E

, A- B
O:-E-F
O-E-F
A-B-C

, ,A·B, E-F

• VARIABLE-RESISTANCE
BEJWEEN 0 ~ E',
. 200·1000 OHMS .

. MAX, 5600'- 8400 ohms
A,B,Wl

•"',-1:' -

OFF (PARK)

INTE.RVI\L

HIGH

WASH '.

. tow,

FIG. 10' ',Wiper Switch Continuity Te~t-Bronco, ,,;
. '" . F-150-F-350 and 'F-Super Duty' ,',

" tf the switch does·.~not exhibit continuity', or if poor
continuity exists in any switch position, replace the
switct'l.

Windshi,eld Wiper Intefval Governor. rest.
If interval operation is unsatisfactory, first check the;

motor current draw. Then check ,the control switch and.
all connecting wires 'for continuity. If the motor, switch
and connecting wires are OK, replace the electronic
governor.. I

Diagno~i.s GUi~es .
Refer to the Diagnosis Guide in this Section'to isolate

pr9ble~siri. the~ windshield wi~er- ~ystem~

ADJUSTMENTS
Arm ariel' Blade 'Assei:nbly'

Remove the arm and blade assemblies from the pivot
shafts. 'Turn on the wiper, switch to allow'the motor to
move the pivot shafts three orfour cycles~ and then turn' .
off th~ ,~iper swit.GD. This will place the, pivot 1shafts in
'PARK position. ,~ , '. .... - '" '..... .

Install th~ ar~ and blade' ~~semblies o!n the .pivot·'
shafts to Dimension X as shown in Fig. 11. Dimension X
,is the distance between the centerline of the blade
-'saddle and the windshield, lower "mo'tJlding or
weatherstrip. The value of Dimension X for each vehicle
is .given in Fig;: 1'.,·1. . .

'~1D'~·

• "'.)t."

CONTINUI'TY BETWEEN
TERMINALS

A-E
B-E-F,·
B-E-F-C
D-B-F-C
W1-W2

OFF
INT, '
LO
HI
WASH

SWITCH
POSITION

1-.5,3-i
1 - 4, 2 - 7
1 - 4, 2 - 6
Wl-W2

. CONTINUITY BETWEEN
TERMINALS

SLIDE WIPER/WASHER SWITCH
CONTINUITY TEST

:'''?;-' •

SWITCH
POSITION

OFF
LO
HI
WASH

FIG. 8 Circuit Brea~er Test,
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REMOVAL AND INSTALLATIO~

Wiper Motor "

F-1,50-F-350, F~S~per Duty and ~ronco

NOTE: The wiper motor is not 'serviceable~ It must be
. replaGed as a complete as~embly.:

5. Remove the' wiper "linkage' clip from the--'motor
output arm.

.' ' 6.., Disconnect the wiper ,motor wiring connector.

. 1~. Remove the wiper m~t~r's th'ree attaching: screws'
-and remove-, the' motor. .'.. ' '

Installation

Removal . ,

1. Disconnect the battery ground cabl~. .

2. Remove both" wiper arm and blade ass,emblies
(Fig. 12). . ..... ,... '. .. . .... "., .'

,3. 'Remove .th~ cowl grille 'q.ttaching scr'ews. and 'lift
the' QOwl--' grille slightly. .-

4. Dlsconne'~t :' the washer n~zzle hose and" remove:
the ~owi. ~rille assembly.

'Diagnosis Guide's

~j 2.

3,.

4.

5.

,- J

'In~tall the fT"otor and attach the 'three,: attaching
screws, (Fig. 12). Tighter' to 6.7-9.5' N · m (60-85
in-Jb). ·
'. . ,

~o~ne~t wi~er m~tor wi~:~ng conn~ctor.

Inst~1I wiper linkage .clip' to the" motor output arm.

Connect the washer nozzle hose and, install the
cowl assembly anq ~ttaching screws.

Install both 'wiper arr~ assemblies as outlined.

WINDSHIELD WIPERS DO NOT PARK

TEST STEP RESULT '~ ACTION TO TAKE .

1.0 DUf3ING 'OPERATION WHEN ~INDSHIELD WIPERS ARE TURNED OFF WIPERS DO NOT PARK

1.·1 PERFORM MOTOR PARKING SWITCH'TEST ' ., "

• Perform motor pa~king switch test (as described in-
this section). ' '

: 1.2 CHECK CONTI'NUlty· OF WIPER SWITCH

Parking switch test @ ~ REMOVE wiper motor
from the vehicle and
repair parking switch as
required. .

.Parking switch test @ ~ GO to 1.2.

• Perform'wiper switch continuity test (as.described in
this. s·ection). ~ , i

1.3 CHECK WIRING

• Check wiring between the wiper switch and the
motor. '

Continuity test

.: Continuity test

"

Wiring damaged

.~. .

@~ REPLACE wiper switch.

@~ GO to 1.3,

~ REPAIR wiring as
required.

@.~ For interval wiper
.. systems, substitute"

known good inte'rvaJ
windshield wiper
governor...

CK5335-2A

WEATHERSTRIP OR
LqWE~ MOULDING

Vehicle View
Dimensi~n Xin MM (Inches)

: ® Driver's Side Passenger Side @'
E-150-E-350 1 70-107 (2.75-4.25) 83-120 (3.25-4.75)

F-SERIES, Bronco 1 48-80 (1.90-3.10) 44-76 (1.70-3.0) ,

~3833:2E '

FIG. 11 Wiper Arm and Blade Adjustment to Dimension "X"
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'35-60-13 Windshi~ld,.Wipers-Electric :' 35-60-,13

WIPER ARM'
~S$f;MBLY-17526

- BLADE
,', ' ASSEMBLY

SCREW
, 387978-S2 -

(2 REC'O E'ACH SIDE)'
TIGHTEN TO·
6.7-9.6 N'm

'. (60~85 IN-LB)

.... -

WIPER MOTOR
AND' BRACKET

ASSEMBLY
17504

WIRING

14290

I
__I_--"~ II

r----"====-__ 'STUD -." NUT
N804050-S190 n\l.C'~...------:-:,~,-:--'1 W620397-S36

'TIGHTf;N TO
6.8-9.6 N'm •

(60-85 IN-LB)

VIEW ~N CIRCLE 0

VIEW IN, CIRCLE B

WIPER
'ARM

SLIDE IN
LATCHED POSITION

VIEW IN CIRCLE C

LIFT SPRING.GLIP
"TO RELEASE BLADE.

R.P.O.
(METAL)

PRESS DOWN ON SPRING
, WITH SCREWDRIVER TO

'REL~ASE BLADE.

MOTOR
CRANK
A~M .

·PIVOT ~

SHAFT·
,ARM '(RH)

VIEW A

~ ,'" ~

:' 'CLlP~
17450,·'· .

'K10512~2C

FIG_,12 Windshield Wiper Moto,r Install~..tion-F-150-F-350,' F-Super Duty and Bronco

6. ,Connect battery ground cable:

E-150-E-350'

Removal

1.. Disconnect the battery-ground' cable: Remove the
fuse panel and' bracket assemQIY.

2., - ,Disconnect wip~r motor wiring harness connector
at the motor brush cap and g~ar: box cover (Fig. '
13),.

3. .Remove the'wiper'arm and blade assemblies from
,,' • J the pivot s~aft. ~ . "

DAVE GRAHAM INC. - 2012 
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35-60-14 WindshieldWipe~s-Electric 35-60-14

K3241-2D

WiPER
M010R

VIEW'C

-SCREW
• 55927-S2

VIEW B'

VIEWCSCREW AND
WASHER
57030-S2

.. -, • ~'I

F.'G. ~3 Win~shield Wiper Motor, Linkage, and. Pivot Shaft Instaliation-:'E-1So-E-350

LIGHT
SWITCH

'11654"

GJ I~rm . .. WIPER

'~~':s~~~~~~ROL
. '17513

LIGHT .
SWITCH .

KNOB
11666 K13615-2A

FIG.' 14 ·Wiper Control Switch-F-150-F-~50, .F-Super Duty and Bronco
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35-60-15' Windshiel~:::\Vipers-Electtic 35-60-15

P·iiiQ·tShaft and. Linkage

E-150-E-350

~ Removal ,~ .
\"'. Disconnect the batt~~ ground··6able. .

5.

4.

.. " , ...

Position the
connector.

2: 'Position the" switch in'the ihstrument' paner-ahd .~

.install the ;bezel~ bezel nut, and knob.

Coinnect .the battery ground' cable and check' the
operation of the s~itch.

1.

2.

E"'150~E-350

3.

Removal

1.

Installation

3,
~

'4~"'" Remove'the outer' air 'inlet cowl. Remove the' clip'
retaining the motor drive arm to Jhe' ~ linkage
mounting arm and pivot shaft ~ssembIY,,(Fi~.. ']:.3).

5. .. Re.move the wiper motor attaching bolts "'and
remove the motor.

;6..

7.

.. ' 2. 'Instalr the" cO,n'n'ector to ,the wiper ·switch. ,. . .

3. . Position the ignition switch' to,'the fini'sh panel an~
install the re~aining bezeLI ~ ,

4. 'Position .the head'lamp '$witc,.h to the~ finish panel,
. _. 'install .' t~~ retaining .bezel.~: .and snap in the

'Installation . " heC!,dl.~mp,:shaft .and k.nop. Install the. wiper switch
knob.,' \'

1. Check .the new motor to ensure it is in,·the' PARK ·
. - " ' ' ., '. 5.·' Position ·thS·.,fjnish 'panel, to the ihstr,...ument panelP9sitlon. .\. ,: . ~

".- '- .. _' . "and' snap .·in ,the upper retaining clips. ,;.
2. Install the motor to the'lnner,dash,paneL Tighten ..... '. :~ -.~ . ,,'. '~"",',.' .. . .:. '

the attaching bolts 6~7-9.5 N·' m "'(60-85 in-lb.). '.':" 6. ~ .. .I.'1~~all two b9t~g!TI ',!IJ1ISh' panel retaining screws.

,3. Install' the wiper··arm 'and, blade assembli¢~..on-·~~~·, ".,7.,·. "I~stall.th~ batt,eiy ground c~ble. Check operation ot
pivot ~haft a's outlined.··.. .' .~.. :>:". ,";.~. . " the. ~Ipers. .(

.4~ Connect the link,ag~ 'mo~nting arm:=,aOe.·pivot.. 'shaff .' Interv'al >Gove'rno:r '
assembly to the' motor dr.iye'· arm·-'and install the .".. .~. ' .
retaining clip."".' .. '. ,_.. .... . ~"~~~-:"F-3S0, F-Super Duty, Bronco and 'E-1S0-:-

5. , In,stall th~, outer airi'nl.et cowL~: '~.'; .' ,'-

6. Connect-the motor wiring harness~connector-to the, Removal '.
motor brush 'cap and gear .bo~ cover. Condect the 1. Disconnect, the electrical connectors from the
ground cable to the battery. ·'Iristall·the fuse panel . " governor. and remove focator from· instrument
.a~d t?r~ck~~. _C~etk..,oper~ti9n of th~,"~i~ers.. ._. '. Ranel, rei.nforcell1~f)t. . .

Wiper Control Switch . 2. - Remove 'the. governor attaching screw ·(Fig. '16),
. anq. remove. "t~e' ·governor.-- .

NOTE: The' switch handle is, an integral part of the, " .,.-...' " .
switch and cannot be removed separately:' Installation' > 0.. "'~ .,.. . 0' •. :

F-1S0-F-3S'O, F,:,Super DU~y and Bronco '.: .- "1. Positiqn tHe. gbvern~r to· th~ 'instrument panel
flange, and 'install the 'attaching' s9rew. '"

Removal .... r"~ • 2... Con~ect.the: electrical" c~nn~ctor~ and locator to Co

1. Disconnect, the battery groun~ cableJ~ ,"' :' the ,.instrument panE31 :rei"nforcernent. Check
2. .Remove the, wiper switch knob,bezel· n'ut! ;ind operation of the wiper system·:'

bezel (Fi~.,.14).; ~ . Arm' arid .Bla~e Assembly-To~Pivot Shaft
'3. .Pull out the switch. from under the instrument . r '

panel. pisconnect the electrical connector from the Removal and histallation;' ,"~ 1

'switch arld remove the switch. Raise the blade' end of the arm of.f ot:the windshield
-. .and move the 'slide-Iatch (Fig. 1'7) awa,y from the pivot

shaft. This will unlock the wiper arm from the. pivot shaft
switch an'd copnect,. the.. ~Iectrical '~'. and .hol.doth~ blade. ~nd ,:oftt:Je arm, off. of the.. glass at the

same time. The' wiperar'm can 'now be pulled off of the
pivot shaft without the aid of any tools.. (Disconnect -the

. wa.sher;.;ho~e at the wip~r arm head on E-150-E-35Q
only.)'" " - "'. " '. " \

" TO"install, conr:'le.6t~-the ~asher·.hbse' at the wiper arm
head (E-150-E-350 only) and push the main arm head
,over the pivot shaft. 'Be: :$~re that the pivot shaf~ is in

" ~ARK position as outlin.~d, and'that·the blade. assembly
.. :..':',~"~' i~ correctly positioned (Fig..'11). Hold the main arm head

Disc,onnect the battery ground cable: .~. ont9 the' pivot shaft "while raising the blade end of thE;)
. ; " ~'wiper arm afld p.ush the sHd~ latch into the lock under

Remove the ·windshield.~ipe( switch knob. ~'" the pivot shaft head,.' Then, Jower the' blade to the
R'ernove t.he ignition switch bezel (Fig. 15t. windshield. If the ;blaae dQ~s ~ oot touch the windshield,
Remove the headlamp switch knob an'd shaftny th.e: sli~e: latch is not. colTlpletely in place. . :

pulling the switch to headlamp ON posi~ion. 'Then, .RUbber". Element to ~iper BI~de
depress button on' top of switch' and pull' knob and
shaft out of headlarl'lpswit.ch..~ .. : 'Re~,oval and In~tallation

Remove two screws at bottom ,·of. -finish ,paneL' '" jh~ rubber ele~ent in ale bl'ad~st'can be replaced..
Then, carefully pry the two upper_ reta.iner~ away. r If. the-- arm or blade assembly is bent or distorted,
from the !nstrument panel assembly. '~". replace the complete blade assembly. Refer to Figs. 18
Dis<?onnect the, connector fro.m" the" wip'er'-' switch.. '. anq 19 for procedures.

Remove the wiper switch attachir~g scr~ws' .and
rernov.e the switch. '.. - -

__ . . .. -" t . .;. \ . __,. ~ .

,Installation. _.~ _ .'_ ' .
"1. Install the wiper switch to' the finish paoef· (two

screws).
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35-60-,16 Wi~dshield' .Wiper,s-Electric

,2. Remove the Wiper" blad,e and arm assembly from'
the pivot shaft and discon'nect 'the washer hose
(Fig. 13). ' .

3. Remove the .cowl grille.

4. R~move the 'clip securing the LH and RH linkage.' .
Remove the clip from t~e" wiper. motor, arm (Fig~' ,
13). . . . ...."

5. Remove three pivot body-to-cowl panel screws
and remove the arm and pivot shaft asse,~~ly. ' .. r

_",I ..:.

Installation· .. "',
,J ""-.

·1. Position the arm and pivot~ shaft assembly·.'tb· th~ ~
cowl panel and install the three attacfliri~' screws.

2. Install the clip to the LH and RH linkage:"and the
clip lin,kage to moto~. arm (Fi~. 13).' . ~. "'" ' "

,3. Install the cowl grille and washer hos~s lo' the
wiper blade and arm.. Install the wiper .blade ~ and

.. arm assembly as outlined.' : '

4. C,onnect the 'battery .ground cable and .check the
operation and adjustment· of the wipers.

F-15.0-F-350, F-S~per, ·Duty and' Bronco
• ...J ,'(-"

Refer to Fig. 19.·~ .

Removal

1. Disconnect the batte'ry ground ,: c·able.

2~, 'Remove both wiper-arm assemblies.
,. .

~3. Remove th~, cowl grille. attaching ~crews and lift
the cowl. grille' slightly.-:

4. . "Disconnect ·the washer nozzle hose and remove
the! ~owl grille :assembly. .'

WIPER 'SWITCH ASSEMBLY
17A553-A1 (STANDARD)' .
17A553-B1 (INTERVAL)

BEZEL
l1A656

LIGHT SWITCH '
. ; KNOB-l1661 '.,

'·K3248-iE

FIG. 15 Windshield Wiper Control Switch Ins~allation-

E·150--E·350 .

5. Remove the wiper finkage '. clip fro'rn the motor
ou.tput arm and pull the linkage from. the output :arrrl
(Fig. 18)~-

6. 'Remove the pivot body-to-cowl screws "anq
remove the linkage and pivot'shaft assembly (three.

., screws on each side). The .l:-J~ 'and .R~ pivots and'
, linkage are· independent' and 'can be serviced

s~p·~rateIY. . . . - "~',' ... _.. ' .:.._:~

'Installation .... ,,' '-,
. ~ " .. -

t~. Attach ".th~ .'linkage' 'iincf pivor'~haft. assembly tq
cowl wi~~';,att~ch~~g screyv~'.. '~,

2.' Replace,the linkage.to ~~e':outputarm and' attach
~he' linkage ~lip., _ ' . ".,' ': -

~ 3.. rCon..~e·ct the washer noz~le 'hose ,and cowl grille
~s~~m~I'y~. .' . ' ~,~ :'; " ..', '

,4. Att~ch: ~~wl grille' attaching screws.;., .
5.. Replace 'both wiper arm' ass'emblies as outlined:

.'6. ..,' Conneclfo'attery ground, C~bl~: , ,~

OiSASSEMB.Ly, AND, ASSEMBLY ·
t'...

The wiper motor service, parts (e,xcept wiper system
,-t~Et' rriotor) -for F-150~F-350" F-Super Duty,Bro'nco
and E~150--.;..E-350 are onl,y",available in kits of the major
subassemblies. The following Removal and Installation,
procedures apply ~o the kit~.,: . . ,

Cover and Switc'h As's~rribly
. . ."

E-150-E-350

NOTE: The, Ei-:150-E-350 switch assembly is identified
by the' letter "U." stamped on the outside ~urface with
ink.

Remove the four cover retaining screws to 'remove
the assembly. Replace with the appropriate' kit. Be sure
to 'assemble the ground strap under the cover screw~
Qn' all except E~,150:-E-350" ,use the,' new screws
supplied with the· kit. Tighten to 1.69-2.82 N· m (15-25
in-Ib). ' , .

Brush End Plate

E-150--E-350
Carefully .obse~e the originar position of -th.e bai'l

retainer and pry it off with a screwd·river.' R'emove':fhe
.end plate and, plug. Replace it ,with .,th~ .appropriate· kit
(Fig. 20). ,.!,'

NOTE: The E-150-E;-350 s'Witch~'assembly is'identified
by the letter "U" stamped on the outside surface with
ink. . ..

When. installing' the end'plate, use a fine-wire p'robe
through,the hub opening to position ~h~' brushes on', tti~
commutator. Rotate end' plate to position the· key in the
notch' and assemble the plug. Install the bail retainer
caref,ul..lY .with,,~ .screwdriver' to avoid, ovarbeh~i.ng", "

CLEANING AND INSPECTION " ,!", -

1.", ,Clea~ 'all oid' grease, ",from g~ar housing.. Do ,'n'ot
"allow any ,~Jeanirlg fluid ~o contact the armatu're
shaft and 'output shaft bearings.... " . .

2. Wipe all other parts with a ,9lean: ,cloth.;; '~ ,~

3. Inspect· th:e 'gear housing for cracks or distortion.
Replace a· cracked' or ~distbrted' housing. ~ ~,'

4. Check .all shafts, bushings, and gears for ·scored
surfaces. Replace damaged: parts, ,and add new

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



35~60·1,7 Windshield. -Wipers~Electric -

", \.'

: iNTERVAL WIPER
GOVERNOR 

.17C476

: VIEW A

t'... ·

'U-~UT

SCREW
" N611037-S2

- .
~5~60·17

" -

• • ... \1..
,

. co ~

.' TO FRONT
., 'OF VEHICLE

...., ~ .'

. .: ~ ,

.. " .....

-INTERVAL WIPER
GOVER~OR-17C476

VIEW A

K13674-2A

FIG. 16 Windshield-· Wiper Inte'rval~G~vernor-Typical,'(F-Series and Bronco Sho.wn)'t

ESF..M1C14'9-A grease or eq~ivalent to the
housing-·'and gears.'

MAINT.ENANCE '

Windshield Wiper ... Blad~s· .~
:" If the windshield' wiper blade' assembly' is equipped
with a yellow' or orange plastic' sleeve, it is to be
remqved' just· ,prior to deliv~ry' of the, vehicle to the
customer,. . ~ ,, ' '', -

To maintain maximum wiper effecti\(eness after the
sleeves are removed,. the windshield an.d wiper blades
m~st be kept clean. t<?r~ign matter on,the.windshield or
'wiper blades:' .'''Day ,cause streaking,. chattering. or
smearing'. If blade's do not clean .properly; wash the
wiper" blad.~$ with a clean towel and comple~e
windshield area, with undiluted Ford Ultra-Clear
Windshield Washer Concentrate C9AZ-19550-AA or BA
(ESR-M17P5-A)" or equivalent.- Wash thoroughly and,
repetitively until ~It the foreign, matter and contamination:
is removed. Rins'e with'vvater while r~bb.ing' with a cleah ,
cloth. Lift the blades off the windshield to clean them.
For access to:, hidden blades, turn ignition to ACC
position with the: wip.er~ ori. When wiper :blades are
approxi"1~tely,vertical" turn ignition. off.
. If-' streaking" chattering or smearing persists,' repeat
the, above procedure. :'

CAUTION: 09 not allow Wiper .blade' r,u~ber

elements'to come in. cQntact. ~it'" "oil" gasoline, _
,~kerosene, paint· ,thinner ~r similar solvents. ,The
"'elements are damaged J)y,these solyents"and,must
.~e. .replaced. .

_.' Wiper blade r~pla~enient. interv~ls will vary with the
=amount of use, type ot' weather, chemical "reactjon from

", ,road tars or salts 'and the. age'of the blades~ Be sure that
,the winds~ieldglass su~ace: 'is not contaminated with
oil~ tree sap o'r,other.,substance which cannot'be easily
rubbed off. . . . . . '. . ~

, Generally',-- if' "the.' 'wiper ,pattern '~cross the glass is ~,

une'yen a'nd streaks'over cleanglass,-the blades shou'~.. ,
be, cleaned. "

, If -cracks- or breaks are found in t~e rubber, replace
wiperbl~d~e, as outlined' in' this Section.
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·..Windshie'd Wipers-Electric

WIPER ARM INSTALLAnON

·35~60·18

LIFT BLADE END 'OF AR'M
A'!JAY F~OM WINDSHIELP

SLIDE LATCH

o

K3245-2E

FIG. 17 Wiper Arm Installation-E-150-E-350, F-150-F-350, F-Super Duty and Bronco

ARM ASSEMBLY
17526

BLADE ASSEMBLV REPLACEMENT
1.· CYCLE ARM AND BLADE ASSEMBLY TO A POSITION ON'THE WINDSHIELD WHERE REMOVAL OF

BLADE ASSEMBLY CAN BE PERFORMED WITHOUT DIFFICULTY. TURN IGNITION KEY OFF AT
DeSIRED POSITION. " " . .-

2. TO REMOVE BLADE ASSEMBLY FROM WIPER ARM; PRESS ON SPRING LOCK AND PULL BLADE
ASSEMBLY FROM PIN. -' ,

3. TO INSTALL, PUSH THE BLADE ASSEMBLY ON THE PIN SO THAT THE SPRING LOCK ENGAGES
THE PIN. BE SURE THE BLADE ASSEMBLY IS SECURELY ATTACHED.TO PIN.·· '

~$ <;s> •.
. . ~q:= ~ BLADE ASSEMBLY
~ ~ ~ : 17528'

~~

~~{~

'J K6165-28'

FIG. 18 Tridon Blade and Element .Replacement
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·Win~shield. ~ipers-Electri~

PIVOT

S.~IDE IN LATCHED POSITION

:,., ·K41.65-28

FI'G. 1~ L.inka.~e_ and Pivot St'aft Installation-F-150---':F-350, F-Super Duty ~nd Bronco

BA'L--~l

"B" MOTOR

-, -; .. -

BRUSH AND
END PLATE
ASSEM8t~Y.."

178583

. _ K3425-1D

FIG'~'~20 "B" Motor Brush ~nd Plate ~ssembly
E-150-E-350-

, ., ..... '

",: • \p"

- .... f· I • • ,,,"J., .
•• • f r _ .

it', -.4 ....

. ".: .. '"

....... ~ :

·r..
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35-60-20

SPECIFiCATIONS, . '

~ind~hield Wipers-Electric 35-60-20

ELECTRIC WINDSHIELD WIPER MOTOR AND SWrrcH ·Test CURRENr UMITS, ',' ," .

Motor Current* Circuit BreakerlSwttCh Low Current Circuit BreakerlSwttch High Current
'.. MotOr Type .~. . . 'Draw Test Pass Test Pass Test

System -e- - F·~ri8s and Bronco 3.5 amperes 7 amperes ,14 amperes

System ~. - E·Series 3.5 amperes", 7.5 amperes 15 amperes :-

. *Motor maximum curr~~operated,~'inkaQe attached., ...
....

SPECIAL SERVICE', TOO~~

ROTUMoA EQUIPMENT

:,:Nuniber Description ..

007·00001 J' "Digital Volt Ohmm~ter .\. .. :

. 078~00005 Starting and Charging Tester

, CK8~3-1A

.1'
;

'...... ~..

• ".\ ! t f ,"... • ~

) .

I ,':'

"

.....t.
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35-70-t ,·Windshield, Washers. '

SECTION 35-.10 Windshield Washers·".~'i'.
~. <II. ...

. : ..

~, .

., , ,,. '"

SUBJECT

ADJUSTMENTS
Washer Nozzle ~ 35-70-3

E-150-E-350 ~ 35~70-3
F-150-F-350, F-Super Duty and

,Bronco 35-70-3
DESCRIPTION AND OPERATION

Washer System-Electric •. ' ~ . ~ 35-70-1
DIAGNOSIS AND T.ESTING

Washer Pump Current Draw. Test 35-70-1
Washer Switch .: ' 35-70-1
Washer System ~ 35-70-1

DIAGNOSIS GUIDES 35-70-2
REMOVAL AND INSTALLATION

Jets 35-70-4
, .

VEHICLE APPLICATION
E-15Q-E-350, F-150-F-350, F-Super Duty and Bronco
Vehicles. .

DESCRIPTION AND OPERATION
oJ

Washer System-Electric
. ,

The electric windshield washer system consists of an
instrument panel confrol switch,. integral with the wiper
control switch, reservoir and motor assembly, and the
necessary' hoses, nozzles and attaching parts..

DIAGNOSIS, AND TEST'ING

,Washer Pump Cur'rent Draw ,Test
Attach the leads of the Digital Volt-Ohmmeter

007-00001 as shown in Fig. 1. The current draw s'hould'
not exceed four amps nor be less than 1~7 amps while
the was~er pump is pumping fl~id~ .

Washer Switch
The windshield washer switch is an ,in.tegral part of

the windshield wiper switch. Refer to Sectior:l '35-60,
Windshield Wipers - ,Electric for windshield wiper/.
washer switch testing. 0/

Washer System
, Refer to the~ Diagnosis Guide to'i$olate problems in

the windshield washer system.

'SUBJ'ECT ,; '.- ' .. pAGE
·1 .. to ..

REMOV'Al ~AND INSTALLATION (Con't'd) ...,
Jets '(Cont'd)

'E-150-E-350 , ;; .. _ ' 35-70-4
F-150-F-350, F-Super 'Daty ahd' '. '.'.. '.

Bronco _. . . . . . . . . . . . ;; .'. ,. . 35-7~-4
lMotor; Seal and ,Impeller -Assembly ~ : 35-70-4
,Pump 'And, Seal ,Assemb'ly ....' .......•..._ '. '35~10,~4

Washer Pu~p And Reservoir Assembly, .. :
:' Front"·. Ii ; .• ' ., • ~ ' ••••••• ~:: ,.' • -. : .- ~ -•••••~:- 35-~70:,,3

Windshield Washer Reservoir' And Motor '.~. '
Assembly '.. ~ 35-70-3

SPECIAL SERVICE TOOLS :35-70-5
. VEHICLE APPLICATION . ~ .•.............. , 35~70-1 '

STARTING AND
CHARGING TESTER
ROTUNDA MODEL

078-00005

FIG. 1 Washer Pump Current Draw Test
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35-70-.2

DIAGNOSIS GUIDES

Windshield Washers

:Usethe following· 'g'uides ,6 isolate problem~ .in the
windshield was~er system: ,-

WINDSHIELD WASHER DOES NOT WORK
,,. ~,' .TEST' sTEp RESULT

1.0 DURING OPERATION WINDSHIELD .WASHER DOES NOT WORK

1.1 CHf:CK ~FLUID LEVEL

. ~. AcnON to' TAKE

• Check fluid level of waSher.

1.2 CHECK WIP~R dP~RATION.

No-fluid'"

Fluid .Ievel

FU_L'washer reservoir'
and CHECK.operation of
washers. -

@~ GO to 1.2.

• Check operation of windshield V'iper. Wipers do not work,
, .

GO to 1.3.

. .'~
~

, 1.3 'C~~CK HEATER ,BLOWER AND RADIO

Wipers do 'worK '. ~~ GO to 1.4...~.

. ' • Check'operati~n of heater blower anq .. radio.

1'.4 CHECK WASHER JET AND HOSE

• Insp~t .~~sher jet f~r b~~kage., "

• In~pect ~asher( hose for: blockage or kinks.

Heater blower .and
radio~do· not work

l Heater blower -and '
.radio dq work .

Blocked jet or blocked'
or kink~d hose

!' ~ .GO to. 1.5.,. .:',

.~ GO to·1.6~ . ..
~

CLEAN or REPLACE
washer jet or washer

_' hose....

• At accessory tenninal check' for power at ignition
, switch. • ' , ~. to' "

1.6 I CHECK PbWERAT WIPER-WASHER SWITCH

No power

.P~~er 9~ at_switch

~ REPAIR or REPLACE
ign~ti~", switch. . ._

.-..' GO.to 2.1 .

•. CheCk for pOwer to wiper-waSher switch. ,.

1.7 I CHECK FOR POWE;A AT WASHER PUMP

Power

Power

@~ REPAIR accessory.
'circuit' to wiper-washer'

,'. ',,, switch:" : '~: .

•·@~·GOto1.7..··
.t ....

• Using a voltmeter, actuate the washer s~itch and
check for power at washer pump.

.'
1'· '

"

No power at pump

Power at pump.

~ GO 'to 1.8.'

'~ GO to 1.9.

.",.-
,.... ,

(CK~2D

,"," .:
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35·70·3 Windshield Washers 35-70~3

WINDSHIELD WASHER DOES NOT WORK (CONT'D.)

TEST STEP ,: '::', RE~~~T, t·.,., .. ~ ~~TlqN ,Tq T~KE

1.8 I CHECK POWER AT PUMP TERMINAL , .,t.~' _' • ~

@~ REPAIR ground.

Power': ,', , ., ';; ~ ... ~EPAIR or. REPLAeE
~ ,J . : washer...switch: . t, .'

.' @ ... 'REPAIR circuit 'in ':-vir-jng:,
. · . or connector to pump. ' ~ .

Power~ ..~ .~..

• ~ Che~k gr~.und·at pump connector.

.t. " ' .:1 .... . _. :.
• Check !or:~ower at 'pump terr'n~rial of wastier switch.

1.9' I CHECK ~ROUND "

".. 11

2.0 I CHECK PUMP OUTLET'

. .,' ~'. Ground" ,.~ . @ ~ GO to 2;0: -

.• Inspect washer pump outlet for blockage.
,~ , ,. ... ..' . .' - " ,

2.1 I CHECK FOR POW~'R AT ACCE~SqRYF:lEl:AY;

Blocked .. ~ REMOVE and CLEAN
washer pu'mp.

.. ~:,:'" · ... @ ·~'~EP·LACq~PUm'p·, ..

....' \.. . '.-- ~.,

Power
'.

• -Check.for.power to::access~ry. r~!aYjif sge~uipped, .
or. che'ck ~ir.ing t~ acce~sories.. . ~.,. '

.. ... .. .. .".. . ..

No power to relay or ~ REPAIR circuit between
wiring damaged ignition switch and

~ '. accessorx r~I?lY" it so . - .
equipp_ed, or r.epair _,-.
~iri~g to acces~orie~ .

. .~'~.REPLACE accessory
reiay, If so··'equipped.

CK6837-2A~

Washer Pump' And Reservoir Assembly,'
Front;

Installati'on

1. Conne~t, el.ectrical connectors' and' hoses.

2. Install reservoir..

3. ·lnsta.1I wheel well .apron (shield)..

.4. Install screw.

5. F,ill, reservo!r with -fluid.

w CAUTION,;, Do. not"m~ke ,el~ctrical, cor.n~~ction pri~r
.,,~o filling. reservoir.. DO~.not operate. reser,voir .pump
prior. to filling reservoir.
• )o;j' .. t,' • - • t

. ,.~- .

Windshield Washer Reservoir And Motor
A,sembly .~ ..~>' ~.. '

F-150-F-350, F-Super .D~ty and Bronco

.To remove the as's'embly from the veh'icl'e, disconnect
the motor electrical connector (use 'a srTlall screwdriver
to unlock-·tabs) and hose, remove the retaining screws'
or nuts and lift t~e assembly from the f~nder apron (or
radiator support. or air cleaner bracket) (Fig.. 4).
Disconnecting the hose will drain the reservoir. The
washer reservoir and cover. assembly are not serviced
separately. The motor retaining ring, seal and pump.
i.mpeller assembly are servi~ed separately.

. .
ADJUSTMENTS

Washer :N.~~z~t;! ',' -, .~ '~i ,t

F-150-F~350,··:F~super.Duty and Bronco
, . '. " l ~-.. .:- . , "

:The washer housing' has two adjustable washer-
'nozzles'. Insert' a small, open safety pin in either nozzle' . E-150··..:..~~~50 ..
a'1d move the nozzle tott:le. desired spray position. .,.' .. --.>< .• .

.;", .. RemOVed
E-.150---:E-350' '. ',~

..... '. :.,' . 4"';.~.' ..• , . l • . . . 1. Ope'; 'hood.
The washer nozzl~" ,on. the E-150-E-350 is not 2 Remove screw..

adjustable. e •

...:! '.' 3. Remove wheel well· apron (shield).

REMOVAL AND INSTALLATION 4~' 'Remove reservoir .from, vehicle..,'
. \. ' , ." " '. ,'. • r.

5':- Disconnect ·electrical ~ connectors and hoses..

;;:' '.' ;'NOT·E: 'Rese'r"oirwill: drain with hose,
_.' . disconnected. ' ,. '.
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'35-70-4 Windshield 'Washers 35-.70-4

RESERVOIR -----.1

DRY LUBE HERE

HAND PRESS COMPONE~TS TOGE~HER

K3034·1C K2621·1 A

'Jets "

F-15~F-350, F-Super Duty and Br,onco

" RemovEd '. . " " "

1.· Disconnect' the washer nozzle hose 'using, along-
blade screwdriver (Fig. 4).~ '. ',' ': .' -

2. Sque.eze the 'nozzle-, housing locking tabs and 'push
,the nqzzle assembly;. up through the cO,wl grille.

• '" ""', .. ~.. .4o ,,""" ." J

Installation': " : ". ,..: :, .:

Revers~ the removal procedure making sur~ the
.' wiper motor is in PARK -and the'·wiper arm a,nd blade is
set to Dimension X,' as shown in Section -' -35-60,
Wind.shield, Wipers-ElectrJc. '
E~15~E~350.', " . ' ,- T', '

··t ""0#' -.f

fiG. 2 Wind~hie.ld W~sh~r Moto~ R'~placement .
FIG.. 3 Disassembling Motor; Seal and lnipeller

Motor, Seal and Impell~r Asseni~ly ; Assembly

F-150-F-350~ F-Super Duty and .·Bronco ,3. Remove. o'n~~piece seal/filter and inspe¢t for
<;iamage or '-debris. .

1. Remove' - reservoir'- assembly' from vehicle:' . "
Disconnect ele9tric~l. plug a~d. ~ose. ~. Installation

2. Using a small-bladed.sq~ewdrTver! prY:out·re.taining ... 1. Insert seaL - ;-
· ring(Fig:··2).:.i.:~'~· .,' ) ;.... .... '. .... '~2. Lubricate inside diameter .of .s~aJ1~·with,.,soapy

3...Using pliers·tp:·grip"one.wall a~ound'the'electrical . solution and insert pump into bottle~pump cavity.
terminals (Fig.. 3),' pull out the 'motor, seal and._ until it is firmly seate.d in the· seaL

· impeller asserrib.ly. If the iillpeller and seal,.come 3. Co~~~ct ele~tricai pl~gs'8nd' hoses and replace
· off when .... the motor i~:' pulled, th.ey, c~n . ~e reservoir ass~mbly ,i.~ vehicle. _~ ._~

reassembled.. M~ke .. certain the,' reservoir' pump . , . '. '.
chamber is fr~e' of· :~oreign mat~rial prior to 4~ Fill r~s~rvoir $Iowly (otherwise air will be trapped in,

c installing the· .blet ~ssembly in, 'the new reservoir. resery(.>ir .causing it to. overflow): and operate
f' • ' .,' '. • .washer syste~ .. ; .-;"<.'... . ',--:,:,~.. l.

~. . Before installing the assembly, lubricate th,e
. I • outside diameter of. the seal (Fig. 2) with a dry 5.:Gheck for leaks.

lubri9~nt, such,: as:· poWdered' graphite. This will CAUTIO'N: Do not operate pump until fluid is'
prevent the ~eal"from sticking to ,the wall of the added to reservoir. . ".""
reservoir motor cavity and make assembly easier.

.-;.' .

5'" Alig~·. small' projection' on the motor end cap with
the slot in the reservoir (Fig. 2)'·and assemble so
th~t the seal seats agai.nst'tlie bottom of the motor
cavity:: ".,~" , .

6. Using a 25.4mm (1 ;inch) socket (preferably 12
point), hand ,press. retaining :ring' securely against
motor' end plate'. . ..

7. Connect electrical plug and hose and replace the
reservoir assembly. in the· v~~icle.

8. Fill the reservoir and operate the washer system..

9. .. Che91s fqr 'I~aks and align the cowt-rriounted je~s 'if
ne?~ss~~y .. _ I; • '. ' ..'

CAUTION: Do not operate, pump until fluidis·added
to the re~ervoir. .... - ., I •

'Pump And Seal Assem~ly .

E-150~E-350

Removal

1. Remove rese~voir asse'mbly from vehicle.
Disconnect electrical connector and hoses.

2. 'Using, a small-blade screwdriver, .pry out pump,
being careful not to damage plastic housing. .

Removal and Installation

-1. Remov~ the hose from the ~pper nozzle and
remove the uppe~ arm (Figs. ,5 and 6).

2. Remove the nozzle from the 'wiper arm and
disconnect the hose.

3.' Remove the windshield' washer hose shield by
prying the two locking tabs out. Remove the metal
and rubber hose ass~mbly.
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Wi'ndshield Washers' ,'35';'70-5"

; ,

oJ -, .'MAIN VIEW {: !' ,

; ... "

.:r!, .~............

VIEWB "
COWL

'JET NOZZLE PANEL
ASSEMBLY d. 17666 '.. J

~~'~\:-~-~'~-~. . -=--=--=--=--=--=--=-~ .

:'~' .. -

:. ',' , LH FRONT!' ' ., '
. ,FENDER APRON . .' .'::\!,' ..REJAI~ER., , " .', ";: . ',';'

~ - ,', 'T· 61A12 ' " .', -
'~";WA'SH"ER " ':I~""-.~ , ,SCRE"VAND~"....1'

, J,' .... 1 • ~ 0 'WASHER I'
RES~~VOI~ . :', .' . ASS'EMBi.Y . . .. Ii':

BRACKET 1 :.. "'.' '" . • N606690-S36 . ,,' " . '.
.... VIEW D \ (2 REO'D) .

,,'. '

LH FRONT
, .:: INNER FENDER .,.,' 1~~=.~~~~r=

, ,0; " D, ,......'\.~""""""..........
, __ - -:---.·1

~ ...~ WASHER \
RESERVOIR 

.116.o~ '0'"

.HOSE. .
o 'ASS'EMBLY .

O' • 171<605' , :~- ...."' ~ .---- ---.

VIEW B

VIEW C

VIEW A

PIN FOR
ADJUSTMENT

BRACKET
17651

;", NUT', \.-
N621906-S36
.(2 REO'D)

K4889-2G

FIG.'·4 Washer Pump, Reserv~oir' and 'Jet Instaliation~F-150-F-350,F-Supe~'Duty and Br6nco with ·'Gasoli'r:-e.' '.
'. Engine,s . ~ _ I'" . :, .' . .

: : 4' :. ,." _. ~-, ~ ; .... ' .... -. ~ '.. _., • .~ • .".. ~ • .. ~ . ~: ... .:' .. ,

4. Fish' the rubber hOse~., behind' the' two' springs, 8. ,,·Install the wiper ~~m. to the ~haft anci',connect the, f

" connect and install, the metal hose. hose. Refer to Section 35-60 ·Windshield. Wipers~

.5, Hook ~he ~~d"~f~t~~'~ind~~leldwa~h'e;;h~se shield ···.Sf'PECEli:Lt~i~S···E·RV'IC'E 'TO'O~·LS",.,·
. un~er the ·Iip in the head and pivot into ,~position.

-;t . f + -\

6, -, Then,lock,in ..p~Siti~l1· by bencjing, the !Wo', locking .~
, , . "tabs:, dqwf:'.' .' .,;.' ,. '" ,'., >-1' .... '., ''', ~. '.

." ,

7. '. Push the·hose onto the nozzle fully ~nd ~l1stall the
nozzle'to the arm. , ..... ;', 4-

Number

007-OOOOl~ . :

.... "1 i. ;" . ~... ..

Description ' ""'f',~ :,'

. Digital Volt-Ohmmeter '.... :.. .

'CK10195-1A:

'. .~

l.--"" ••

, -' ......

1I.:

I ~, . I

# • f ~.,. f11

.~ ~....... ~ .....
, ... ' ~: ... ,

... :-: ': . ", ..•

. .. . ....... ~

.. ....... J

• '\0., • I ',..... i. ~ t . ,_.

. . ~. ~: ..
-~i •

i, ~ -
'."t:'
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35·70·6 Windshield Washers ,'35·70·6

WINDSHIELD WASHER
HPSE SHIELD

WINDSHIELD WASHER
HOSE (RUBBER) .

HOOK END
OF SHIELD

UNDER RIB IN WIPER
ARM HEAD

. • WIPER
ARM
HEAD .' WINDSHIELD WASHER

. HOSE (METAL) K3242-28.

FIG. 5 Windshield Washer Nozzle Install~tion-E-150-E-350

.t:
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35-70-7. .Windshield Washers

~. A'.
, PUSH THE HOSE o"N THE NOZZLE FULL Y (DO NOT USE fOOLS)

J. ',' - L'
~. .'#,- - """------

.' ~-:.- ·~L __

. . \~ -~ '~ .:: ~ ft

17A602
NOZZLE'

'35-70-7

. (

LINE UP THE

NOZZLE TAB AND

THE HOLE IN THE

WIPER ARM.

HOOK TtiE NOZZLE OVER THE LOWER EDGE OF THE
WIPER ARM. (MAKE SURE THE REINFORCED PART
OF THE NOZZLE IS ~OOKED FIRST.) .

AFTER THE LOWER EDGE OF THE NOZZLE IS HOOKED AND THE
TAB ON THE INSIDE OF THE NOZZLE LINES UP.WITH THE
HOLE IN THE WIPER ARM, PUSH HARD AGAINST THE NOZZLE
REINFORCEMENT TO FORCE THE TOP ED~E OF' THE NOZZLE
OVER THE TOP EDGE OF THE :WIPER ARM. (DO NOT USE TOOLS).

MAKE SURE THAT THE NOZZLE TAB IS
POSITIONED IN THE HOLE IN THE ARM.

INSTALL THE HOSE
UNDER THE WIPER ARM
TAB. (L.H. SIDE ONLY).

D() NOT KINK THE HOSE

K3009-2C

FIG. 6 Windshield Washer Hose Installation-E-150-E-350
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35-80-~1

SECTION 35-80 Horns·

Horns 35·8,0·1

< I,

REMOVAL AND INSTALLATION (Co,nt',d)
Horn Relay (Cont'd) ·\ ,', ' .

Bronco and F-150-F-350 and F-Super
Duty '.'. ~ ' ~ l~ '. 35,-80-2

E-150-E-350 , 35-80-2
Horn Switch ~ . : ~' : ; '.. '.: -'35-80-2

SPECIAL ,SERVICE TOOLS ' 35-80-3
VEHICLE APPLICATION ~ .. ~ ..~." , 35-80-1

SUBJECT PAGE

DESCRIPTION,'AND OPERATION ' 35-80-1.
DIAGNOSIS AND, TESTI.NG ,

All Vehicle' Lines Circuit Check .' 35-80-1
With Testing Equipment. 35-80-1

, Without Test Equipment, ~, .., 35-80-1,
REMOVAL AND INSTALLATION .

Electric Horns ' .. ' 35-80-1,
. Horn Relay, :.. ~ ' ., . ' '.. -.:,.. .; : ~,,, 35..80-2

SUBJECT
. (' .

PAGE

·VEHICLE APPLICATION
Bronco~·F..150,:-F-350, F-Super Du~y and ~~150-E-350
Vehicles., "

DESCRIPTION 'AND OPERATIO'N
Dual hor~sare' standa~d 'on' the Bronco,', F-1'5'0

through F-350, F-Sup~r. DU,ty an,d, E-150-E-:350. The
horn button completes the Circuit 'direct to the horn(s). A
horn 'relay is used on vehicles with speed control.

DIAGNOSIS., AND~~ T.ESTI,NG ,

All Vehicle Lines' Circuit CJ1eCk 1

With Testing Equipment
Verify that the g~,ound connection to the ~orn is go~d

by ,checking that the torque on ,the, rt:loun,tlng ~crew,ls

17..24 N·m (12-18 'ft-Ib). COrtnect, a ,Wire from the
po~itive terminal ,of the battery:·to.J~~"h6r~:.If. the hor~
brows normally, check the horn wlnn,g~_,lf It does not,
proceed as follows:

Connect a voltmeter (such as Rotunda Digital' Volt'
Ohm Meter 007-00001 or equivalent) ~nd ammeter to
the horn and vehicle battery as sho'wn in Fig. 1. The
voltmeter should read battery, voltage. If the current
reads zero amps, (open circuit), turn the adjusting screw
counterclockwise until the meter reads 5.0-5.5~iamps.

JUMPER WIRE,

K1018-1G

FIG. 1 Horn Current Test-With Test Equipment

Secure screw by clinching housing. extru~ions with
diagonals' or pliers. If the- current is greater than 5.5
amps;- tu'rn ,adjusting screw' clockwise until ',the -meter
reads' 5.5' amps. If the horn cannot be adj~sted to 5~0
5.5 amps, replace the hor~.

Witho~uf, T~st ,Equipment

, Connect a jumper wire from the fastener (bolt) of the
horn mour,ting bracket to' 'the battery 'ground' terminal
(Fig. 2). Connect another jumper wire from· the horn
termidal to the positive (+) terrninal of the battery (Fig.
2). If the 'horn does 'not sound, and there is' no evidence
of a spark at the battery terminaJ, disconnect the jumJ?er
wires and turn the adjusting screw counter.clock~lse

1/4-3/8 turn and secure screw by clinching housing'
extrusions with diagonals or pliers. 'If the ~orn does ~ot

sound when the jumper wires are recon~ect~d, replac~
the horn. ',~ ,

REMOVAL AND INSTAL~ATIO~N

Electric Horns
Econoline .horn assemblies are .. mounted', iQ' the

engine comp~rtment. The, E-'150-E-~~0 standar~ low
pitch horn is mour)ted on the LH 'side of th~ fe~.der
apron rein~orcement,riext to the battery. The high pitch

JUMPER WIRE

.' -,'

K3300·18

FIG. 2 Horn Current Draw Test-Without Test
Equipment " ,
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35;'80-2 Horns 35-80-2

HORN AND SUPPORT
ASSEMBlY·13A803
(HIGH AND LOW PITCH)

Positio.n relay and~install retaining screw.
• 1

Connect electrical connector to relay.' Test
operation of horns:

- '0

FRONT OF VEHICLE
•• or'

t.

2.

lostallation'

FIG. 3 Horn Instaliatiori':""'F-150-F-350, F~Sup~'r 'Duty
. and ~ronco :. . ., .

,('"

2. Remove reta~nirig s,crews and relay.

. InstaUa~ion

1. Position relay and ,i'rtstall retaining screws."

2. . Conl1ect electrical connector .to relay. Test
'operation of horn(s). ,

E.-~·~0-E-350 . ,~'

.'·The· E-150-E-35.0 .horn rel~y"is only used 'o'n s'p'eed'
. c6ntrorvehicle~. It is locateduhder the instrument p~nel.
. to' the. le~t of the sleeri,ng' column on the fuse panel

mounting bracket. ...'.. " . . . .
- : "

Removal

1. - Flemove electrical conn~ct6r from r~laY.
2. ~Rem'ove r~taining screw" arid' relay.

.:"

, '

. "

Remoyal· -;
1-. Remove one s'crew' from the unders'ide of each

;'. steering wheel. spoke, ~nd lift the horn. switch
assembly (steering wheel pad) from the steering
whe~1 (Fig. 4). . ' , _"

2. Disc,onnect the horn switch wires, by. pulling. the.
spade terminal from the blade connector on speed
control vehicles only (Fig. 5). Squeeze or pinch the
ground,wire· terminal firmly land p,ult it out; of the
hole in;the steering wheel. Do not pull· the ground
terminal - out of the threade.d hole without

.squ~ezing the terminal to relieve ret~ining spring
tension.

horn is mOlrnted' next to the battery, high on the LH
radiator support (Fig. 3).

The Bronco, F-150-F-350 and F-Super Duty high
and low pitch horns are mounted to the LH radiator
support (Fig.'.l3). .

Removal

1. Disconnect wire .from terminal.

2. Remove mountinQ bolt and h9rri. .

Installatioli
1. . Position horn- to brack·et.

2. Install ~ounting ~olt. Tighten to 8-12 N· rn (6-9 ft
Ib).

3. . Connect wire to terminal.

Horn Switch

Instaiiation

1. To install: connect the spade terminals to the blade
connecto'r. Press the ground terminal fully into the,
threaded hole (speed control only) (Fig. 5). '~,

2. Center the horn,switch (pad) on the ~teering wheel.
Install the two attaching screws. .. - .

Horn Relay

Bronc'o and F-150-F-35Q and F-Sup~r Duty
" A,. horn refay is :used only 6n"~ehicles ,equipped with

speed control. It is located under the instrument 'panel
tcrthe left of the steering column. The relay is' mounted
on the outboard' attaching screw of the speed control
amplifier module.

Removal

1. ,Remove electric~1 conn~ct.6r f.rom relay.

t ,"

:,,;'" .
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35·80·3

INSERT J-CLIP'
GROUND TERMINAL

INTO THREADED
HOLE IN STEERING

WHEEL PINCH
TO REMOVE

.BRUSH ASSEMBLY MUST BE
INSTALLED AS SHOWN FOR

SPEED ·CONTROL. ONLY·

-.Horns

NOTE: TO INSTALL CENTER
WITH STEERING WHEEL

HORN
SWITCH

E·150-E·350

35·80·3

K1211-2N

FI~. 4 Horn' Contact Button E-150-E-350 and F-S...per Duty

. 'SCREW-386351-S2
TIGHTEN TO 0.8-1.24 N'm

. (7·11 IN-LB)

SPEED CONTROl INSTALLATION
SHOWN

SCREW-386351-S2
TIGHTEN TO 0.8-1.24·N·m

(7-11 IN-LB)

, WITHOUT .SPEED ,CONTROl

STEERING WHEEL
ASSEMBLY-3600

FI~. 5· Horn Switch Cover Assembly F-150-F-350, F-Super. Duty and. Bronco

SPECIAL SERVICE TOO'LS

ROTUNDA EQUIPMENT

I=~
CK9061·1B
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HEATING--:"
, '

",SYSTEMS',
,,'

. "

.. .

'GRQUP

(18000 .& ;19.000) '.' ,

A/C":"'HEATER SYSTEM,·'F-·150 T~~OUGH
. F-350 AND BRONC~MANUAL ~ ' '. 36-61-1
AIR COND'iTIONING;iAND/OR HEATER' . ~ ,

SYSTEMS-SIDE MOUNTED .." .
\ AUXILIARY ~ '.'~~ ' ~' ;, ~ ~. 36-70-1

AIR CONDITIONING GENERAL SERVICE '. ~ . 36-30-1
AIR CONDITIONING(H~ATE~ .SY~TEM-' '. .' "
~-15O-E-350 .. '..... ~ ..... '.... ~ . ~' ..... :'~.' >36-65-1

SECTION ;TITLE ';'! .. PAGE , SECTION TITLE > PAGE

CO~PRESSOR ·ANI;> ,~LUTCH~FS-6 ....,: •.•••..•,·.36-37-1
G.OMPRESSOR "AND CLUT~H~F:.X-15 ..' .•••••• '36-33-.1
COMPRESSOR -AND CLUTCH-6E171 •.••.•••.•• -36-36-1
HEATER AND ,VENTILATION SYSTEM.••...... '36-25-1
HEATING'SYST,EM: GENERAL SERVICE .. ~.~ . ~ ,. '36-1'0-1
HI-O'UTPUT H,EATING SYSTEM . ~ : .••. 36~23-1

DIAGNOSIS AND TESTING (Cont'd) : ,:
Diagnosis Guides .•.•.•.'...........•....• 36~10-3

Heater Core Leak Test .... ~ ~ .. ~ ..••. ~ •••• '36~'10-2
Loose Blower Wheel Test .•...•••.•:.. ~ ••1 ••••• 36-1.0-2
Open Circ4it..!est ....•..• ;; •.••.;. ,.,." .•••..., 3~-10-2
Visual Check":""Blower •• ~ .'••.............. "36-10-2

SPECIAL SERVICE TOOLS .,.~.,.::.: .. ~ ~ .. ,~ ...•... 36-10~5

VEHICLE APPLICATION ................••••• 36-10-1;. . '. ....-.,

r,

SUBJECT· .' " ' ," PAGE
I ,

-:t • ." - ,I' . _ ~. '. • _ .. , .

DESCRIPTION AND OPERATION,. " " ,
Blower Switch" :: ' '.:,,": I••• ' •• '•• ,;, ••36-10-1
Heatil1g Syste-:ns' and Controi DO,ors ~ ~ ,.' •.3~-1 0-1
S~f,e~yPreca~tions .. '..,'.. '... '... ~' ~ '._ ,"36-10-2

DIAGNOSIS AND TESTING ,I.

Bleeding Air .From Heater Core -. .. ' 36-10-2
Blower Motor Current Draw T·est. .•'~ ~ . ~ ..•'1.'36-10-2
Blower Motor Voltage Test ' ' ~ .. 36-10-2
Blower Switch, Continuity Test- '~ ~~ ~ ..' '.. 36-10-2

" ~
PAGE

VEHICLE APpLI.CATION
'., I .' " ~, • '

E150~E350, F150~F350" F-Super~~'Duty and Bronco
Vehicles. '. .

.DESCR'IPTION ,A~h-'OPERATI,QN
, '

:Heating SY$tems and Contr~1 Doors
All ~'eater plen~ril'assemblies :cC?ntain a heater core,

througp which, coolant flows fro'm th~engine, a,nda
blower. The' air (forced by bl6w~r 9r, ram effect)' passes·
tthrough '~rid(9r ~'round the heate~: core .~nd. discharges
through, variC?us outlets. .

Several dpors determine the amount 'of .air pass'ing
through. the "heater core and the particular Qutlet(s)
through which it discharges. The number of doors~used
and the manner in whic~h they ,are actuated differ.'
according to the particular system function. Two control
levers (function 'and' temperature) 'determine location of
discharge air and temperature. '

f.

,', Blower'~S~itch, .

B~ttery voltage, is delivered directly 'to the blower
motor whenever the ignition switch 'is ..on. Blower motor
speed is .controlled by t~e~blower motor'resistor'through
three separate~ circuits.' Various ,pqsitions of t~e blower
n:)otor switch energize these circuits. !'- ."

" When'" the blower switch is mov~d:" to 'the blov:,er
'speed ,selected, :8 circuit ,is completed to ground.
Currenf flow from the battery to the blower motor,
blower motor resistor, and ,blower .. motor switch
ope~.ates'the·bI6wer motor. T_he'~ifferent blower motot
speeds result from the~ amount of resistanc'e in each: of
the circuits. Greater circuit resistance results in slower
motor speed. . , ,

" Wh~n the blower switch is moved to the HIGH sJ?eed
position, a separate circuit is completed. The high
speed circuit is' com.plated directly! from 'the blower
motor, through the ,blower- switch to ground. ,This 'circuit
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36-10~2 ~eating System General Service 36-10-2

,,~ ~'.

.;- ~,~ .... f •

Blow~r ~otor Current Draw rest'
Heater System.

Refer to Section' 36-25, H'eater System.

Blower Motor Voltage TesL'." " o'

. .. )~ ~ : ..

Heater Syst~in,.

Refer to' S~c~lon 36~25,. Heater System.

Blower SWit~h Continuity'Test
Refer to appropriate electrical schematic' (Fig. 1).

Safety Precautions Check for continuity between connected terminals with
a'self-powered test lamp or an ohmmeter as shown on

Whenever components in the engine compartment or - . the schematic..Check terminal continuity· at every lever
instrum'ent panel v~r~as are being serviced, the battery. ,position'. Tbe lamp should go on for each .connected·
ground cable must ....be disconnected to eliminate the pair of terminals. .
possibility ofele~trical·:shorts, Qurned-~p'-,wiring, ~nd "If 'the' o.·hm.····m,eter moves or the test lamp ,lights, the
fires. Extreme car~ musr~be exercised w~en, 'performing
electrical t~$ts where the battery must be, connected to., ·····circuit is closed. If the ohmmeter moves only· slightly,
operate':~ the '. systerrL"~: .; - . -. . ' .' the circuit may, have high resistance due to a loose

- .. . ,connection. 't

. "Carbon 'mon6xi'de is . colorless, .'6,~·orless ·and·'·
dangerous. 'If it is J'~¢~S$-afy to operateAhe'~ngiri~with' ". Open'Circuit Test
the vehicle in a closed af'aa $ucti as a garage, always . .. ,.,.. :, _' .
use an. exhaust collector to vent the exhaust gasses .' On all electncal circUits, continUity must eXist fro~ th.e .
outside the: closed area. ':". ...... ~~: source qf,po~~r (b?ttery),. to .!.he unit ~h~~~: th(3 ;pq~~r IS

, ." I ..,. ,. • . .~ '::l. used, a~d back up to,the source of 'power (ground)'.

An ohmmeter or self-powered -test lamp, connected
between any two points of a cirquit .'wUI show ,whether
the circuit is open or conti~~ous:. ~ ,.....' .. -." ':',':' .:', ,.,

If'the meter does no't move or'the lilmp·do~s.not light,
the circuit is opert . , ,, '. .' ~ of. '

If the m,eter movement ,is' slight, .hi'gh resistance is
indicated. ~:,'t" .. ' " ,< 1 • •• .J ......

Bleeding Air FrorriHeater' Core': . " .., 0 •••:.

Remove the hose at the outlet connection' of··the '
·t: ~heater-co're (hose lead,ing ito' t.he7water 'pump)~·:·.Allow· any ,

trapped air to flow out. When a continuous flow of
coolant ,is o.ptained, connect the.. hose. to the core. Do
not overtighten, heater hose cla'mps..·· .' ~ , '.

• ,.... '* • ,.. '\

Heater Core Leak Test
Inspection
1: Inspect for visible evidence of coolant leakage 'at

the hose to heater' core attachments. A coolant
leak at the hose could follow the -heater core tube
t~ the core and appear as a leak in the heatercqre.

·2.' Check the syste-m' for 'Ibose I hea:t-e'': helse: Clamps.
The clamps should be tightened·to~·1.:8t-2:·49 N:m

....(1.6.-22 in-Ibs). .' ~. ;1'Y .. ', ,.:,."

3. I If ·,eakage is found arid the,.ho~e; clamps are'.' tight, '
. 'check the heater core tubes'for distortion. Severe

distortion of the tubes could cause leakage 'at the
hose connection.'. . . .

allows full battery voltage, 'producing maximum' blower
motor speed.' . . ,

DIAGNOSIS· AND TESTING
.. ' ··Various tests ch~cki.ng:.~e.a~~r.sy~tem ope4ra~'io~~ ~re
Included below. In' addition' to' these tests', visual
inspection of all heate~ .system . c9mponents' arid
connections, includin'g inspec'tio'1s ':for air leaks in the
bo~y -should be made t<;> ,ens.l,l~e ,pro,per operatien.. ;, , .
Vi'sual .Check-Blower~· ".1 .

Check ·to see that all blower motor connections are
. correct in~luding proper' grqund of. tne ~ system. Check

the "resistor connection at heater case and the heater
fuse. Also check the connectio'n at the rear of the
blower switch .located ant the ~9ri~rol assert:lbly.

'Loose Blowe'r' Wheel "TeS'(" '
Place the blower- switch.iriHIGH position. If airflow is

not evident but. the motor can be heard, the blower
wtl.eel. may not, be secured· to the 'motor shaft. Do ·not
replace the blower motor unless the· unit. 'fails the
current draw test. . . " .. " '.

TERMINAL LOCATION ON nnCH SCHEMATIC

Lo '., Open CirCUIt' . ,.

Medium 1 Closed Circuit'

Medium' 2 :" Closed Circuit

'HI . Open·.Clrcult· '

Medium 1. Closed CirCUit
'. ,

Medium. 2 Open Circuit'

HI Open. CircUit

~52 y IA {41 t!,'~ ~2', .' Lo 'f.' ' .', Open ClrCu~,t' ,

and . . Medium 2-, '.' Open ClrdJii ' ;

57 BK (21 Medium,l Closed ClfCUlt .'
HI .' Closed C'fCUlt __..

.' 'Jlo.· .. 0, OPen CIrCUIt <.,'
MedIum 1 Open CI'fCUlt . .'.. ;

. MedIum' 2~. .Closed C,rCUlt .

HI .~ , Closed CirCUit

57 Bt< 12t

260 RIO (1)

and
~ : ,

• 57 BK (?t

269 O/~L (4)

and-

26~ O/BK (hI

.' and

57 BK (2)

Connect ............ Mowt Control A Good"
,T_lJIht or to bch Switch WII

Ohm......-toT....... '-IlIon' .......... .H.\.'

Lo Open Circuit'

, "

57 BK;

260 RIO
, 5

0'.'.

'.;,.).

, ""'S7'BK

. J
" T '~t.._. . ':.:" -;
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Diagnosis Guic;tes .':
. ".:.:.

Heating Sys~em General Service 36·1,0·3

CONPITION .~ I'

InSUfficient, erratic, or rio heat or " '
. defrost. ' ,~., . . " ..

'. ;.~.~.

~ '. Ii

POSSIBLE CAU'SE

. Low "radiator coolant level due to:
~ Coolant leaks.

RESOLUTION

Check. radiator cap pressure.
,Replace if below minimum pressure.

,Fill to specified coolant level.
I Pressure test for engine COOlit1g
system and heater system leaks.

, Service ~s required.

\",

.. t ~ Engine overheating.

.,'" ....t,··' ..... ~oose fan belt.

~ Check coolant temperature at
~ radiator filler neck. If under 76°C
(170°F) replace thermostat. See
Group 27 for complete testing.

. & ...~ ~ -: '1 " ~ ...:"

~ ..-. "

..' ',. '.\' ,:

Plugged or 'partially plugged heater
: care.

: Loose or improperly adjusted ,control
cables.

Blocked air inlet.

: Clean and backflush engine cooling
system and heater core.

, Adjust to specificati~~s.

Replace damaged hoses arid
backflush engine cooling system,
then heater system, until all particles
hav~ been remoyeg.

Check cowl air inlet for leaves,
foreign material, etc. Remove as
required.

Check internal blower inlet screen
(on vehicles so equipped) for leaves
and foreign material. ..

•• ,'f,

:', •. i , ": .••.•

Pressure Test
1. ' Drain the 'cooling' 'system~l, :.. ',' , ;:
2. ''-;Disconnect th~ heat~r h~s~s ~f~o~' the heater core

tube~. ' ';- .:- '. .

3. Install, a short piece".cf- he'aterhose(approximately
.' 100mm or 4 incD~~ long); onto 'e~ch heater core.
,tube (Fig>~ 2). .: . . . .

4.·' ' Fill the heater- core' and hoses with' water and
install Plug (BT-7422-B) and Adaptet (BT-7422-A)
Fic. 3 from Radiator .Pressure Tester 021-00012 or

, eq-uivalent' in t,h~. ~hose' ends' ·(Fig.· 2). S~cur~ the
- hoses to the .heat~r core, plug and., adapter with

t10se c~amps:, L" • : • 'L:"<~' L .
~ S.l Attach' ,Radiator Pressure Tester· 02,;1-00012 or

~quivalent to the,;adapter (Fig.' 4).,CI'ose the bleed
valve at the base of the~gauge and pump ~07' kPa
(30 .. psi) of a.ir pres.sure, .into ithe.,.geater Gor.e.
.' I • ~. 1 ~ .. I .<1.. "i'"

6. t ·Observe the pressure -ga'uge l,for a' minimum of
three minutes. The pressure should' not drop.

CK587Q-2C'

'7. "~;)f.' the_ preSSUre doe~ 'not drop,' ~.'nc?, .Ieaks are
.. 'indicated. '

. ,

8. If the pressure" dro'ps; 'check the hose connections
at thEf core' tubes for ,leaks.' If the· h'oses do not.

.:- ~ leak:' remove the heater core from the vehicle and
test the .core as outlined" under Bench: Test. :'

1. Drain all Jcoolant from the· heater.. ,core.

2.. Connect :the 100mm (four,inch).'test hoses with
plug and 'adapter to the core tubes. Then, connect
Radiatqr Pressure Tester 021-00012 or equivalent

.to· ~he ~dapter (Fig: 5). ~. .', ' .
. ". .

3., '. ':Apply ,207 kPa'(30 psi) of air pressure to the heater
core 'with Radiator Pressure Tester 021-00012 or

.. equiv~.lent, a!1~t sUbmer~e. the .core i~ water. •

4. If. a.-leak is observed, repair or replace the heater.
core as necessary.
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36·10·4

CONDITION

Heating System General Service' ,

POSSIBLE CAUSE RESOLUTION

"36-10~4·

Blower does not operate' properly.'
Check fuse. .

~ t • :

-,
"

.il

Blower resistor;··
."\ ..... '

~'Connect cf~#10·,ga4ge. (or larger
~diameter) jumper wire di'rectly from
· the positive battery terminal to the
positive lead (orange wire) of the. '

°l'blower motor. If the motor runs, the
~ problem must be external to the
;' motor. If-the motor will not run,
,connect a #10 gauge (or larger
: diamete:r) jumper wire 'from the motor
~'black lead t~ a gOod.ground. If the
motor 'runs, the trouble is in the
ground circuit. On vehicles with
ground side switching, check the
blower resistor, the blower switch and

,the harness connections. Service as
required. If motor still will riot run, the

~ motor is inoperative and should be
"replaced.

Check continuity of resistors for
.' opens or shorts (self-powered test
lamp)..,Service or repl~ce as required~

.... ~-~~""';"'--';'--~-';""~--' ~~--'+'--------~----_t

i Blower Wire hame~s. 'to' • Check for proper installation of
"hamess Connector terminal
connectors.

. ',\ :

'"

Vacuum motor ~ys~~

,"'I • ~,

Blower-sWitch(es).', ..
"

"

Vacuum leak.
Loose or disconnected vacuum hose.
Damaged vacuum motor.
Misrouted vacuum connections

Check' wire-to-terminal continuitY.

Check continuity of wires in harness
,'for shorts, opens, abrasion, etc.
Service as required:

: Check blower switch(es) for p~oper
: contact., Replace switch(es) as
required.

Repair or. repair, system components,
~ a~- required.

CK5871-2D,

Heater Core Back-Flushing
, - .

All engine yoo'ling system flushing and ..back.-flu~hing
must .include a separate back-flushing of the heater or
A/e system heater core. Separate r'ushing or 'b~ck
flushing of the engine cpolir:lg, ~ystem and heater. core
p~ev~nt engine cooling system particles from clogging
the heater q9re tubes, and requ~ing (or, eliminating)
coolant flow througtJ the.heater ~ore. " . ,"

The heater core must be. back-flushed separately
from ·the engine cooling system for proper' back-flush
water flow',direction through the heater core. '

.:The correct heater core back-flushing procedure is as'
follows:

1. .Dis~onnect the heater core oJtlet heater hose from
~he water pump fitting and install a female garden

, hose-end· fitting adapter into the end of the outtet
heater hose. 'Secure with a hose clamp.

,2. Co~nect {hOe female ga'rden hose-end of the outlet
heater hose to ,the ~ale end, ,of a water, supply
garden hose.

° 3. '~isconnect the heater core inlet' heater hose from
the 'engine' block fitting. Allow inlet hose to drain
on,to .the grou~d or into a floor d~ain;" ,'~~,

4. . Turn, the water :supply, :v~lve, ,on and, o·ff. I several,· .
times so that the surge" a'ction will help to dislodge
larger stubborn. "particles 'from the ;'heater core'
tubes. Allow full water· .,pr~ssure 'to" flow, for

".' approximately.. five..minutes.· ' ,:
5. 'Remove'the hose clamp and female""garden hose

end adapter from the end of the outlet'heater nose~'
(' Install the outlet heater hos~. onto the water pump

:'r,' .:',' fitt~ng: ~Secure ...}with,nose clamp."" : ,,' " '
6. ,'~ Con'nect~ the~' inlet heater ~:hos:~· 'onto the e'ngine ~ ,"

. ", 'block fitting., Secure with hose clamp~.,

7::" " Fill 'the' cooling 'system: ~as described in Section
,I 27-0?, Cooling,System Service~ ~ith the specified ..

...' coolant: mixture: of 50/50 water' and' Premium
.' r'~ Cooling System Fluid E2FZ-19549-AA .(ESE-

t 'M97B44'-A) or, equivalent.: , , ..
8. ,', Test the system'for",proper heater perfo·~m.ance

under- the specified; engine ·cooling ,:systern.
,conditions. .. ., . 1 .... '
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36~10·5 Heating~ System General Service 36·10~5'

FIG. 4 Radiator Pressure Tester .021'-00012 Instailed"~
for ~ressure Test .

K41~1[) ,
ADAPTER
BT-7422-A

RADIATOR PRESSURE'
TESTER-021-OOO12

FIG. 5 ,Heater' Core Bench Te~t

,.~ .

. : .'~~~RADIATORPRESSURE '
, :. '. TEST~R-()2'~-0001~, .

FI'G'" 2 Heate~ Hose, with Plug and ,Adapter' Installed ,
. , 'I ,~).', ' .•

FIG. 3 R'adiator p'ressure Tester '021-00012, with'.Heater
I: Hoses .and '~I.amps" ' ,:, " ~' ' .,' , I

SPECIAL "SERVICE TOOLS

ROTUNDA EQUIPMENT

Part Nu..-ber Descrlpt~

021-00012 " Radiator Pressure Tester .

BT-7422-A Adapter ' .

BT-7422-8 , Plug "

.~ .
"" .-~ .CK5589-1D

- ~~1'

)".
~ ...

l' •• '

~\- ~ •. I. ;
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36-23-1 I Hi-O':Jtput Heating. S.yste~

SECTION ,.3~-23 .. H'.-O.utput.Heating·,'System-,

. .. '., ... ~.

REMOVAL AND INSTALLATION'~(Cont'd)
Control Assembly ' : ~ :.' 3'6-23-3l

Defroster,·Nozzle .. ~-.• ' :'. '•....•....... 36-23-10'
Heater Blower Assembly' .. ~"..,.......••' .•... '36-23-13
Heater Core' ' '•.. ~ '. '~ .. ~.. ~ .....'... \•..•... '36-23-6
Heater Ducts' ii ~ .:.: •••' ••••••••••••• '. ~ ...... 36-23-8,
Heater Hose' 'Installation ~ ~ ••... 36~23~t3
Instrument P~nel .•.~... ~ .. : ~~.......• '~'~•. ~ .. 36-23-7-
Left Register" As~embly ii~ ••••••••••.•••• 3~-23-12

LH Register Duct .: ~ '~'•.......... ~ .... 36-23-8'
Outside-Recirculating Air' Door Vacuum' ~\ ~ ,

.. ,. ~o~or .... "! •• "! .A. ~....•,._..• :~.•.• !,. ~ •.~ •• ! •.•• 3~~23-10~ .
'Plenum Chamber .....•.............. ~'.... 36-23-9
Quick Conn'ebt/Disconnect HO'SE{ :.Y' , i····! .

, :. Couplings , , Ii .• ,; • ;, •••.••'. ;, ~ 36-23-13,
Register ·Louver Assembly· 36-~3-~1
Right >R~gister,:}~~s'embly . :.,'; ~ . '., . ,..•..••. 36-23-11~

. Vacuum Selector Valve '~ ,•.. 36-23-5
SPECIAL SE~'vICE TOOLS, : ; .: ~ ~ :,... • 36-23-24.
SPECIFICATIONS .••.•.' ~ ~,.. ~' •.......• '~ ••. 36-23-24\'
VEHICLE APPLICATION .. ~ ,.<'~ .... ~i ••••••••• 36'-23-1;

SUBJECT. I, 'PAGE"
I ~)~ ....... •

ADJUSTMENTS .'.. ~ .. ' " " .... ,
. Temperature Control Cable . ' ,~ 36-23-2
DESCRIPTION . ~ -' ,,':'
, Heate~ and Ventilation -System ... : ~ •..'.•'.. 36-23-1.
DIAGNOSIS AND TESTING I j

Blower Motor ·Current Draw Test ...•...... 3.6-23-3
, Blower Motor Voltage Test .............•. 36-23-2-

Test' Procedure' .... ~ : .•. : ..........•.. : 36-23-3·
Vacuum System 'Tests - '.>,~ 36-23-3

MAJOR, COMPONENTS .' / . '. '
Auxiliary' Heater System' ~ .• . . . . . . . . • . . . . 36~23-2
Blower' .Motor Resistor 36-23-2
Control' Assemblv '.. ~ ~ 36-23-1;
Temperature Selector' Lever : :. 36-23~2

REMOVAL AND INSTALLATION" .' '. "', .
Air Ducts ..•...•..•........ ~ : : : 36-23~8
Blower Motor and Wheel Assembly ......••·,36-23-7.
Blower Motor ,Resistor' ..............•.....•.. ,36-23-7"
Blower Switch ' '..•.•...'.•..•..36-23-4
Center Register Duct '.....•.. ~ .•..•.•... ,.•. 36~23-8'
Center Register. panel Assembly . ~ .... >.'. ~~ 36-23-11: .

SUBJECT _: .~ .~. PAGE

• 6 ~ I • ~ .' .,.' t

VEHICLE APPLICATION,

E-150 through E-350 Vehicles.

'DESCRIPTION

He~t~r and Ventila~i~n ~yst~~

The heater is a blend air type which receives its
outside' air supply from the cowl inlet. The heater control
assembly is located in the, instrum~nt panel to the fight
of the steering column. It includes a blower'switch ·which
.provides four operating speeds..The control as~embly

also includes two levers. One' is provided to allow
temperature selection" between -the extremes .of .-COOL
and WARM; the other'provides for, functional selection,
between OFF, VENT, 'HEAT" MIX, and DEF.ROST:·Befer
to Fig~~e 1~ ,~~ . '

Ventilation, is delivered- through the instrument panel
registers' when the function lever in the control
assembly is set in the VENT position. (Fig.. 1.) In the
VENT position, the outside/recirc door is open to the
outside with no vacuum being applied to the door
vacuum motor. The air coming in through the cowl is
discharged through the panel registers. A small amount
of this input is diverted to the floor area. (The AIC
compressor will not be operating when the control lever
is, in the VENT position.) .

In the FLOOR position, the outside/recirc. door is
open' to the outside airflow with no' vacuum beiflg
applied to the door's motor. Air is discharged through
the floor outlets with a small amount going to the
defroster nozzles. .

In th'e MIX position, outside air is discharged through
the defroster nozzles and the .floor .outlets.

: In 'the DEFROST position•. outside ~ir is disch~rged
through the ,defrosters with a small amount going to the'
floor outlets. . ~ ,

. In - the OFF position, a1.1 doo~s are in the 'vacuum~. "
applied posjt.ion with.th.e exception of the PANEL!'
DEFROST·door. .

• I

When the ~ temperature confrol 'lever in the ·contro(
~ssemb,ly is moved~ between the COOL .and WARM'
positions, a .. temperature control cable .moves .the~
temperatur~ blend door, which .directs. a. portion of the
total 'air' input through the heater (core.' 'As the
percentage of air- expos~d to tti'e core incre'ases, the air
temperature at the outlets to the, passenger
compartment al~o incre,ases. Figure 3 illu,strates airflow
through the system.. .

MAJOR COMPONENTS

Control ,Assembly

Refer to Fig. 4

When the; function selector"lever is moved ·to any of
its five positions, the appropriate ports in an eight-port
vacuum selector valve are actuated. This valve controls
the distribution of vacuum to the motors which operate
the follo'wing doors: .

• Outside~R~circ

• Floor/Q~frost

• Panelipefrost

The function selector lever also controls blower
operation. When the lever is in the OFF position, the

,4~speed .blo~er switc~ ,will not operate.
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36·23~2 .: Hi-Output Heating System

ECONOUNE

-m .II •HI ll~c:oCiL·~IIIIIIIIIIIIIIIIIIIIIII. 111••.••··- 1111111111'~~.·Rift~l~

~
..• •. ~•••.••••~ . . __ 1111111111.. _

'..---.f_ • .---A----;m;1
~ • LO FAT OFF VENT FLOOR MIX . 'M'.• •. V@~

HEATER ONLY (MAIN SYSTEM)

36-23~2

( ,"

~EATER ONLY '(MAIN & AUXI~IAR'(. SYSTEMl",
eel 2980-A

FIG. 1 Typical Heater.ventllatlo~ C~rit~OI Assembly
'It • ~. .,

Temperature ,Sel,ector Lever';',

The temperature' s~lector. lever actuat~s a' ,control
cable which"operates',the temp'erature· blend door. The
blpwer motor will operate at low, meaium low,.medium
high, ,or high speed, depending, upon'.selection. The
functiQn selectqr lever must be i,n t.he OFF po~~tio~ if.no
bloWer qperation i~ d:esir~d: ..., !

. ~... . .. ~ ,

A~'~e~i~tor~ with' s". 'therm~l: li'miter is ,mounted in ;the
scroH;~'rea,of tne evaporator (heater) case. It is useq .in

. conjunction with the ~Iower ~otor switch to, obtain the
desired fan speed. The thermal limiter, in the switch
assembly' serVes" as .a tempera,ture sensitive' fuse.

An air deflector baffle .(Fig. 2), is,provided to d~flect
heat 'away from the, heater blower motor resistor. With
the protection afforded by this baffle, there is less
chance that the thermal limiter. in 'the resistor assembly
will open and cause an. interruption. of blower motor
operati~n in all s'peed~, except HIGH.

} ;,: ...-

If it should be necessary to replace the blower·motor
resistor, it is most likely that the baffle will 'not req'(Jire
service. Its location in the heater case p'rotects it from

, dari:1age. Removal of the common attaching 'screws for
the resistor and baffle will not release the baffle',from its
mounting location..' .

Auxil'lilry Heater System
. Refer to Section 36-70 A/C and/or Heater Systems·

for all seniice procedures. . ~!:" "

, ADJUSTMENTS,

.Temperature' Control Cable.
1. Set ·temperature selector lever il'). COOL position:

2. · Remove cable from retaining, :clip , on' .-top of
evaporator (heater) case., Do not disconnect cable

.. fro.m yellow.. cran~.

3. Rotate 'yellow: crank counterclockwise' u'ntil
temperat~re ,.blend.·doo~ seat~. '.' . .

4. Check to be sure the" temperature selector lever is .
'. 1 :in ·COOL position. Then, install.cable housing into,

'.. '~: its retaining 'clip by pushing'it from the top until' it
,, . snaps in place. .

.5. Set blower :switch ,on HIG~. Move temperature
lever through its range~· to' i y~'rify, '. ~hat· cable
adjustment is satisfactory. ,Repeat Steps 1 through
4:, if further. adju~tment is needed.

D.IAG.NOSIS' AND,' TE;STI~G ""

, Blow~rMotor 'V()ltag~ Test'· ..
. ,

, Refer to Figure 5.
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36;'23·3 Hi·Ou~pu.t 'Heating System .... 36·23.:.3 .

cel3418-A

• : I" HEATER
, - .-. CASE

ASSY

:HEATER
. CORE

0,..- :i'.

I : •. :~ . ~.. IJ' .. i.

PlENU~:.' :: .". " " <':., ,",
. ' . . .. . '" ~: "TO INSTRUMENT .

·P~NEl REGISTERS " "

TO ..
DEFR9STER BLEED TO ' ,
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FIG. 2 Blower Motor Resistor and' Deflector Baffle

, ' The heater system blower motor' electrical c'ircuit ::'
uses ground side ·switching. When, penorr:ning blower _ 
motor volt~g~: tests o'n', systems 'with ground' side
~witching, the voltage ~eading must b~. tak~n across' the
motor wires. " I "'.; •

\ ','.. ,\.

Control Assembly

REMOVAL AND ,'INSTALLATION

...:--
• "'4~ .. ~ ~

R~"'Qval;. , .t i."· ~', ~.~

1.' : R'emove trim ,applique.' " ."'.'
• • # .~' ~ ~ 4 ""., t • ~ .....'

, 2. . Remove four screws retaining control assemQly,to
- mounting bracket.- Re.fer to Figure 4. .

, ,.CCl3252-ATest Proc~dur~': .' . ~~~~'~.~.'-'~~~~~~~~~~~~~~

1. Pla~e .thErtemp·erature selector lever in WARM'· FI~.3 ·Heat'er ..Sy~t~m Ajrf~Ow'".. . .

positi9n. ". . . ~ ' . ". : ~ystem. it..qoes·n.ot 'beo~ssarily, ih:~icatethadhe leak is,
2. Place function" .sel,ector lever:. n, . the FLOOR,., . at the -control as·sembly., " l. .. • - • ." •••

position '., '.. .' '.', ":., . ,': . ~' "_ .
,. - ~'. .... . . ': . If· a mQmentary hiss~, cannot be heard when the,

3. Insert probes of a voltmeter Into wire holes of th~ 'fu,nction:..selector lever is moved from one position to
moto~s t~o ~ardsh~1I connectors and make ci'nother, "check for a kihk~d, pinched, or disconnected
contact with wire terminals. ~easure yolt~ge dr~p,. vacuum source. hose. A~so inspect the check .valve.
'across motor. between the intake manifold and the vacuum reservoir.

4. With engine r'unning (battery voltage approximately to be sur'e it. is 'workin'g ,properly.: . .'. , '
14.2 .volts),. the voltage reading ~rould b~ wi~,bin If a mome'ntary hiss ··can be..hear~ when~the ,function
th~ ..speclfled range for' ea~h blc:>wer SWltC~ selec~or lever is moyed from' one position to' another,
posltl~n. R~!er t~ blower SWltC~. ch~rt . of. the vacuum is available at ,the'~control' assembly. Then,
electrical wIring diagram for speCifications. 'cycle the function selector through each position with

the blower ,on HI- and check the·'location(s) from whiqh
air is being discharged. '~'

The: airflow' sche~atic' in Fig, '6'indicat~s .wheih~/
vacuum or no vacuum is' being applied and shows "the
physical position of a door in 'respO,nse to tne exi~~ing,
vacuum conditions. The vacuum,'·' diagram~" in Fig. 6
traces the vacuum lines from the selector switch to the
motor each. operates. If a vacuum .l1)qtor fail~ to.operate, "
the fau~ty one can b'e identified easily because 'airf'ow
will n9t:follow ~i~s intended course.' .' ' . '!'-~ ',:A

if'~ ~acuum m~to'r' is. inoperati¥.e., check, itsop.eratiqn
with Rotunda Vacuum Tester 021-00014 or. equivalent.
If the vacuum -motor operates properly; the ,vacuum
hose is probably -pinched, kinked,;.disconnected or~has ·a·
hol,e (Fig. 6). ' f.~· ... ~j, .: 't ~ t

Blower Motor Current Dr.aw Test .
. 1. Separate blower motor grounq, (black) wire at

blower motor resistor. .

2.' Connect positive (+)·,.ammeter ,lead to "female
spade connector and nega,ive (..) ~mm~ter lead to
resistor .terminaL "-

~.~,. # J

3. Place temperatur~ selector lever in 'mid-position
and the function selector lever in the HEAT

:' position to tur'~ blower; :on. '. J""'-

4. ,Turn !g~ition s~itc,h to. ON position..
5. ' ·With a fully charged battery, blower ,motor current

. draw (amps) should b~ approximately as indicated
for each blower speed in blower"switch c.hart of the
electr~q~1 ~i~i~g di~gra~ (Fig. 5).

Vacuu'm Sy.stem Tests' . . . . .. '
To test the A/C~heater 'control system, start the

engine and move the, function selector lever slowly from
one position to another. A mom~l'1tary hi~s shou~ld be
heard as the function selector leve'r is moved from one
position to another indicC,iting that vac.uum .is avail~ble at
the control assemply. A continuous hiss at the contr"ol
assembly indicates a major leak· somewhere in the
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36-23-4 Hi-output He.ating System 36-2,3-4

...- ' ~ .. AUXILIARY
SYSTEM BLOWER

SWITCH .
eeL 2982-A

, ,

FI~. 4:'Contr~I' Assembly

. .... -
Blower~ Switch

Carefully position control assembly to mounting
bracket and install four retaining' screws.

Install applique.
Adjust the control . cable as outlined under
Adjustments, Temperature Control Cable.

5.

6.

Removal
1. ., R..emove knob from, blower.switch.

• j ." • "-~ • ~ ~ • • :

,2. . Re~ove trim applique.

3. Remove four screws retaining control assembly
mounting bracket to instrument pane~.'.·

4. Carefully remove control mounting bracket and
control assembly from instrument panel· opening.

5. To remove blower 'switch, 'disconnect ~wiring
connector from blower switch and remove one
~crew retaining switch mounting bracket to control
assem~ly. , .

.1nstalla~~on'~l .' II·'..

1. Positionblowe( switch and- bracket on the control
assembly and in$tall on~ r~tainin'g screw.

2. Connect wi~ing con~~ctor' ·t'o bl~wer s~itch~

3. Carefully pull control aS$embly from opening in the - 4.
mounting bracket. ;" .'.

4. Disconnect electrical connectors from blower
switch(s), vacuum selector,. and il.lumination bulb.

5. ·Remove push-on vacuum' 'harness retaining. clips
from .vacuum. selector. . .

6.. ·'Ois·connect vacuum harness from 'va'cuum
.selector.

7. Remove temperature control cable from control
assembly. Disconnect· bullet-type' -;cable retainer
from bracket using Control' Cable Removal Tool
T83P-18532-AH or equivalent (Fig. 7), or
needlenose pliers to 'compress retaining a'ars'. The

:'cable "S" bend. is "removed,. from bottom side of
the lever by rotating the' cable wire ,90~degrE:les to
,the lever..

Installa,tion. j _.:" ••. ,~:

'1' . Connect temperature ~ co,ntrol .. ~able to control
assembly (Fig. 7).. .

2. Connect vacuum harness to vacuum s,elector 'and
retain with two push-on clips. . I

3.. , Connect e.lectrical connectors·to blow~rswitch(s), \
vacuum selector valve and illumination bulb wire
and socket assembly.
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36-,23-5 Hi-Output He~tingSystem 36-23-5

FUSE PANEL HEATER ONLy

, , BLOWER SWITCH
HI COMMON TERMINAL

2

2 :r: C1,11,,6
5~K

-= G202

BLlA:

261

RIBK

269

'260

C1117 Y _
572K

BLOWER
MOTOR'

-RESISTORS

BLOWER
MOTOR

261.
OIB

LOW NONE' 4 12,8 \'

MED LOW 2 - 5 ' 11 9,8

MED HIGH 2 - 4 . 5 18' 7,0

HIGH 2 ·1 - 4 26 3,5

-

"

TERMINAL CONTINUITY CURRENT DRAW
.BLOWER SPEED CONNECTIONS AMPS' VOLTS

CONTINUITY/CUR~ENT DRAW '

TO FUSE
LINK

VENT
....... FLOOR

... MIX,-
•• DEF

Cllll

1811°, Cl118

753
I

Y:R" '753

I ~(~'-Y-/R---<#---+-""

OFF

PART OF
19A885 HARNESS

BEHIND INSTRUMENT PANEL
, RIGHT OF COLUMN

C1l11

PART OF
14401

HARNESS

PART OF
19A885 HARNESS

181 O~ f3r- 181 0

BEHIND INSTRUMENT PANEL
RIGHT OF COLUMN

Cll16 PART OF
19A885 HARNESS

TO BLOWER',
SWITCH

, .
270 BK Y' ~ 269 BL~R '

i68 R BK . n~ 57 BK. "

UNDER INSTRUMENT PANEL.
ON CONTROL ASSEMBLY

Cl117

TO
BLOWER
MOTOR

RESISTOR 
(FRONT A ,C)

~268 R BK

,~~~~~KY
269 BL _

~o
PART OF
B'LOWER
MOTOR

~' .....

I e1118

TO
FUNCTION
SELECTOR

SWITCH _

PART OF ' , e1167
- 19A885 HARNESS

'.

34'S GR'W' 'nl, '348GR W·
753 Y R a 181 0

·PART OF HARNESS
~-14401 .:

, t'

BE'HIND INSTRUMENT 'PANE'C,

, CENTER,O,F VEHICLE " .

••-<;. i' BET. MAIN BLOWER MOTOR
.- AND -

",BLOWER ~ESISTORS '

eCL 2983-A

Installs'tion

4., ,,·:pisc~~nect. wiring conl1.ector from. v~cuum ~$~Iector
" valv~. . .,':',1 .';

"

•• f C

Remove two push-on vacuum, harness 'retainer
clips- from', vacuum .selector and disconnect
~arn~ss~ from valve~ .'

1. .Position~ temperature lever at LH side of slot and
the function control lever approXimately 9.5mm
(3/8 inch) from LH side' of- slot.

6. Remove two screws retaining vacuum selector
valve to control assembly. Remove -,vacuum
selector 'valve' '(Fig~ 8).' - ~

FIG. S- Heater Electrical, Wiring Diagram

3. Position contro'r" assembly an'd' '.bracket -in
inStrument panel and install four. retaining screws
(Fig. 4)., ~ , ,

4. Install, trim applique.

5. In~tall knob on sYJitch.

Vacuum. 'Selector Valve

Removal

'1. Remove instrument panel 'trim panel.

,2. Remove' four screws retaining control -assembly'
mounting .~racket· to. instrum~nt panel. ,'- '-,

3. Carefully remove: ,'controi 'mounting bracket and
control assembly"from instrument panel opening.
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36-23-6 ~ _Hi-Output Heating System 36-23-6

PART HEAT

NO,' F.UNCTION OFF VENT FLOOR MIX DEFROST

1 OUTSIDE/RECIRC V NV NV NV . NV

2 F~OQR/DEFRosr'(FULU l V' V V NV

3 PANEl/DEFROST NV V NV NV

4 FLOOR/DEFROST. (PARTIAl) V V V PV NV

5 BLANK

6 SEALED-,

7 SOURCE V V V V V

o 0
8 9

W
l-

I
S

o
. 7 6

4

3

s
o
....J
:....J •
w
>-

o
w
a:

~

U
<!:....J.
co

FLOOR DEFROST DOOR PANEL/DEFROST DOOR O/S'RECIRC DOOR
V~C,UUM MOTOR VACUUM MOTOR VAC,UUM MOTOR

~,", ~ 6.
ENGINE

" MANIFOLD

" VACUUM
RESE'RVOIR

•TO INSTRUMENT
PANEL REGISTERS

AIRFLOW.SHOWN WITH FUNCTION LE'VER
,IN FLOOR POSITION'

HEATER
. CORE

CCl3253-A

FIG. 6 Vacuum Diagram '.

CABLE BRACKET

<D POSITION TOOL
OVER CABLE WIRE

o PULL CABLE'
FROM BRACKET

INSTALLATION
CABLE,WIRE

L4688-2 A,

FIG. 7 Temperature C~ntrol Cable Re~ov~i and Installation

1.' Remove'inlet and outlet hoses from heater"core in
th~ " engine compartment., Plug hoses ,with a
sUlt~~I,e 1S.87.mm (S/8-inch) pl~g. '", . 1.

2. Remove two screws retaining modesty panel to
l:Jnders~ge of 'i~str.ument Ranel.. .'

3. ~em~'ve f'!l0~esty pal1el. -
4. Remove four ,screws from heater core, cover

Idcated on the LH side of the' case underneath
instrun:tent panel (Fig.' 9).

5. ' Remove heater core cover.

2. Positio'n, vacuum selector valve' onto control
assembly,'. engaging s~lector\ lever' arms with
'select9r valve. Install two ,retaining' ~crews. '

~ '.. \ \

3. Connect vacuum harness to' se'lectdf valve and
retain with two pushnuts~ \

4. Co~nect wiring connector to seiector.,

5. Position control assembly and ,bracket in'
instrument panel.' Install four retainir:tg screws..

6. Install trim panel.

Heater Core'

Removal
" ...-

.,. 0,
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36·23·7 Hi-Output Heating System

FIG. 8 'Vacuu~ Selector- Valve

Instaliation . ~ '. t,

1. When w~eE31 is properly inst~lIed on new fTlotor,
insert wheel into evaporator case and align ,locator

.,pins Wi~,h the holes i~ "tt:le base plate.

,Install four retaini~g s~rews., ,

C,onnect. electrical wiring ,connector to blower
motor.

, ~'"

Remove screw and retaining bracket at bottom of
heater core.

" ,

Remove heater core and seal from' case.
.... 1'-

7.

Installation
,2.

1. Position heater core and seal assembly into heater
3.'case. Install ,core ret~ining bracket and scre~,: I ,':;.

2. Position heater cover and install four r~taining ,
screws. .'4. 'l'., Check b'lower motor for proper operation.

6.

3.

.. ~: ... ~ '-.

Instrument Panel
. .

NOTE: lt ~will be 'neces~ary to rem'ove' and install the'
instrument panel Ito service some components in the
heater· systems. Refer to Section '45-61, Instrument
Pa'nel and Pad. '<. ~.. '1 .•

. ' Blower Motor Resistot

Removal and Installation

,r: Disconnect ·'the'·electrical lead from' the blower
~ . ,motor. resistor ~ '

2. - Rembve the. two screws which attach'the resistor
, . t({the heater. case.... (Thes.~ screws also' attach the'

ai~. deflector 'b~ffl~' t~'. the' insid~ of th~. ca~e.)

3. ',To' install, align the resistor with the holes in the-.
case, and in '. the .baffle.' .

~ ....

4. '. Install the attaching screws~

5. Install the electrical M-10 connector.

Install modesty panel on ,in'strument pan'el. Install
two ~etaining screws.

Remove plugs from heater' hoses.
~ .' ~. ~ ...

Install h~ater hoses on heater core using clamps.
Fill cooling system to specifications. Refer to
Section 27-02,. Cooling System Gen,eral S,~ryice.

r;:Jlower Motor and Wheel Assembly

1. ':' Disconnect blower mo.tor' 'wiring conn~ctor (Fig.
,'10). ., '

2.: Remove four screws retaining blowe'("motor
mounting plat~ toevaporato'r' case assembly.

3. Remove 'motor and wheal assem·bl~>:,.from
evaporator case. .. :;, . " . ' ,

4.. If the':·wheSI is to be used 6n the 'hew rilot6r, install
it on' :motor' shaft so that distance from mounting
plate to base of wheel is·the same-as ~he old ,motor
installation. '

4.

, 5.
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Hi-Output Heating System .36·23·8

HEATER CORE
COVER

- 18N276

CCl2977-A

FIG. 9 Heater Core Cover Removal

Heater D'ucts .

Rem~val t. :.'

1. Remove in'strument· paneL ·Refer to Se'ction -45~61,

In~trurnent Panel' ar'1d ~~9· r : ,

2. Remove one nut attaching LH heat· duct, floor
,outlet duct and center register d~ct ,support braces
" ~o brake peoal su,pport,(~ig:'1 1:t). " # :'

3. ' Diseng~ge wiring harness locator tabs~and vacuum,
': . harness locator tab from heater air outlet duct.

... ., . '.. '.. . .
, 4. . . Remove on retainer attaching LH heat duct to

heater ~ir outlet duct and remove' ~~ heat duqt.
'5. Remove orie retainer attaching 'heat duct to

plenum.,(Fig. 11),

LHRe'gister Duct

Removal

1. Remove retainer atfaching LH register duct to
center register ",-duct (Fi~. 11). ",

2. Pull LH regis~~r. quct, ;from, center register duct.
- ..' ~ . " " . '\. .

Installation :.:, ":-" . - ' 0

1. Position ,: l~'H reg'ister duqt, Jo. ~enter register duct
arid ,ali~n (etainer. h<?'es. :. "0 . '

2. ,Install retainer ,that attaches LH registar duct to
center register duct:

Center ,Register Duct

Removal
1. ,'R'emove 'instrum~h't panel.,~.Refer to Se~ti'on 45-61,

Instrument p'anel and Pad.:

'2.' ~e~ove.LH regi,ster 'du~t. as o.utlined. .

3. Disengage' vacuum :harnes,s iocator, .tab from
center register duct.'

4. '. R'emove o~e re.t,ainer attaching center register qu'ct
to plenum. :: ' '.. 0 '

5. Remove one nut retaining heater' air outlet duct 'LH
oheat duct 'and center 'register duct support 'braces

to brake pedal support (Fig. 11). ,,' .

.f 0

, Air Ducts ' ,;:'; , 06. Disengage center register duct support brace from

T th h I
, t LH d t 't: " :-crip bolt and remove center register duct. '

o remove e eater out e uc ,I IS necessary' . .;" , ,
to remove the instrum~nt panel cluster as outlined in . . .Installation
Section .33-51, Instroument Cluster and Printed Circuit. 1~ Position RH end of the center register duct to

plenum and support brace at LH ,end of duct to clip
bolt.

2. InstalL1LH he~t q~ct. support ,brace .on th~ clip poIt
and iri~tall retaining nut. '

3. ' Install retainer attaching 'center r~gister9dLJct to
pfenum (Fig. 1-1): - ~ .

4~ Connect vacuum harness locator 'tab .to" center'
register duct.

.5. ,Install LH .register duct ;as ou~lin~d. ..

,6. Install instr'ument panel. "Refer to Section,. 45-61',
Instrument Panel and' Pad.: .' ,".
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36·23~9 .Hi·Outp~t Heating System ,36·23·9

A/C EVAPORATOR
LOWER HOUSING

- 19K612-

AIC' BLOWER MOTOR ASSY,",
·'19805'- '

Aic EVAPORATOR CASE '
. TO DASH PANEL

LOWER GASKET
- 19B862 -

HEATER
APPLICATION

- 188488 -

'r- .

. . . .
A/C BLOWER HOUSING

TO, BLOWER MOTOR °C

'. TUBE
BLOWER MOTOR . 19A786 7

ELECTRICAL CONNECTOR CCL 2975·8 .

.FIG. '10 Blower Motor and W~eel A'~sembly··

.6. Disengage "heater air outlet duct 'support brac'e
from clip bolt on brake pedal support. Remove
heater air outlet dU9t. ,

Installation

1. Position RM end of heater air·outletduct to,ple~um
and support brage. a~ LH end of 9u9t to the clip bolt
on the brake pedal. support. . " .

. .

2. Place center register duct support.~race on the clip
bolt over heat duct brace. . ;: '-

3. Position LH heat duct to the heater air outlet duct
.and the support. brace to ~he .. clip bolt. .~

4. Install' nut retaining three s'upport braces ·to' the clip
polt. (Fi~. 1~)! : ,

5.· Install one retainer attaching heat duct ~o 'plenum
and one' retainer"attaching LH,' heat duct to heater
air outlet duct.· . . ~. .-." .

6. Install wiring ,harness' and vacuum harness locator
tabs in their respective location on the heater air
outlet duct. . '

7. Install instrument panel. ·,Refer to Section 45--61,
Instrument Panel and Pad. . '

Plenum Chamber .

, The'pi~hum chamber is~located"Ounder the inst~ument
panel on top of t~e Deater core housing. For servicing
"th~ pler:'l~m-chamber, v~cuum. hartless, arid, plenum
doors,'it is necessary to r~m<?ve th~e instrument panel as
'outlined'in Section 45-61, Instrument Panel and Pad. It .
is c not '~equire.dr to remove ·the, instrument panel to
s~rvice the vacuum mqtors attached to the plenum (Fig.
12).' .',.'

Removal

1. ,.Disconne.ct. vacuum ',hoses from panel/defro,st .
va~uum m'otor an,d ·floor/defrost vacuum motor..

2. Remove one retainer attaching center r~gister duct
to pl~num. and one retainer attaching heater air
outlet· duct to the plenum. - .,' "

.. . «'.: ~ .

3. Separate plenumfrorn evaporator-~eater housing,
"center register duct, and heater air outlet duct;and
rem.?ye. plenurT1. ..", .

.4. Remove· panel/defrost and -floor/defrost vacuum
motors from plenum. ,. ' ;.' .'
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36-23-10

AIC EVAPORATOR INSTRUMENT
PANEL REGISTER DUCT ASSY.. LH

- 19C832 -

HEATER OUTLET
DUCT ASSY,
. 18C297 .

'''' I

FIG. ,11' Heater Duct and Defroster.

Hi-Output Heating. System

AIC EVAPORATOR
INSTRUMENT

PANEL CENTER DUCT .
ASSY.

- 190633 -

PANEL DEFROST
DOOR

VACUUM MOTOR

36-23-10

CCL 2971·A

Installation
1. Install panel/defrost and floor/defrost vacuum

motors' on, plenum (Fig:' ~ 3).
2. Rosition plenum to center register duct, heater air

outlet duct and evaporator-heater housing. Ensure
clip on plenum is hooked over flange' on
~vaporator-heat,er ,housing.

"3. Install one retainer attaching center register duct
and one retainer attaching' heater air outlet duct to
plenum. (Fig. 11)., ' ." ,

.4: ;C9nnect blue vacuum hose to top (end) of floorl
defrost, vaGuum motor~ '

5.' Connect yellow>~acuum' hose, to top (end) of
, panel/defrost vacuum motor and 'red vacuum hose

to' side o'f panelldefrost ,vacuum motor.
6. Install instrument ,·panel. Refer to Sectiqn 45-61,

Instrument' Panel and Pad.
7. Check, system· for proper operati'on.

~ • • ~ • 'If' .... ,'.~. • •

Outside-Recirculating Air Door Vacuum
Motor '

'Remov~1 ",
1. Remove two screws retaining, motor to evaporator

heater housing (Fig~ 14): '
~' Carefully, pry vacuum motor arm off "ro~ebud" clip'

on door .,.crank.
, 3. Disconnect vacuum hose from outside/

recirculation vacuum motqr. Remove ;motor.

Installation
,1. Snap .vacuum motor, over '," rosebud" clip on door

crank:

2.. ' Connect· vacuum 'hose to, vacuum motor and
position motor to evaporator-heater case.

3. Install two ,.screws re~~i.ning, vacu'um motor.'

4. Install a, new pushnut (Part No.. 383358-S) or
equivalent retaining motor arm on door crank arm;
if necessary. . , ..' '.. ..'

5. Check system for proper operation.
. .

.Defroster Nozzle
To remove the defroster nozzle it is first necessary to

~emove the instrument panel. Refer to Section 45-61,
Instrument Panel 'and Pad. Remove' heater ducts and
r~gister d~cts,a~ outlined. ..

Removal

Refer t9 Fig. 11.

1. Remove two screws retaining defroster nozzle t'o
each, defroster openi.ng n~~r windshield.. .

2. Pull defroster 'nozzle from plenum and' 'remove
from vehicle.

Installation

1. Position defroster, nozzle on ple~um and, the
defroster openings. . .

2., ,Install ~wo ,'sc'rews ,~retaining defrost,er nozzle to·
each defroster opening. . . ,- . ,

3'. Install register ducts and heater ducts as outlined.
.in this Section. '

4.,' ..Instaft instrument panel. Refer to Section .45-61,
Instrument Panel and Pad. .

',\ .'.... . .

5. Check system for' proper operation
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36·23·11

~ '" ...

FIG. 12 Plenum Chamber
.~~:

Hi~Output: Heating .(System

NOTE: FRONT & REAR CHAMBERS
NOT SERVI~~~_,SEPARAT~LY

PANEL DEFROST DOOR- ASSY.
;, - 19C802 - .; ,

(NOT SHOWN - 'LOCATED 'INSIDE PLENUM)
.~. ..... ..' "..: _;" .;: .. ,,'I. ••

", j

" ,. '"

''I
'. "·.'t

i,04..._.•

L., .'

36·23·1,1

f~ • .... ,.-

CC~ :2972-A

'b
. -
l'

Register Louver Assembly

Removal " " '

1., , Insert ~ Jhi~-bjade ~9re~dri~er. urid~r:.the retain'i·n'g
tab (Fig. 15) and pry tab toward"louvers untH:it
clears the hole in register' assembly. ,. :. ,. ' '-"'~;':

2. Pull louver end out from register open'iilg only
enough to prevent the louver pivot from going back
into pivot hple. . . ,_~ .. , ,
... ',."' ·.f. , ; ,,'

3. Repeaf-Step 1 for other retaining lab, ,and pull
" IQuv~r. assembly fro,~ ,r~gi,s~~r openin,~.

Installation

The pivots on each end of some louver assemblies
~re different diameters and therefore determine the
installed position. Other louvers have.~an ar~, extending
inwar~ on one end of the ~ouver assembly. This end of
the'louver sh'ould be installed in the 'register assembly at
the same end as the raised boss'· in the ~register

a~sembly,..

1. Position louver' assembly into register' :bpening.

2. Depress 'retaining tabs and push lo'uver 'as~embly
into register opening and engage' tabs"in pivot
holes.

,,1 i ~

R,ight 'R~gis~~r' A~sembly.,;,;~::"

1. Remove louver assem~ly from register' as'sembly.
2. Using a small:'olade, screwdriver 'or similar to'ol, p'ry.

register retaining tabs', 'toward register opening.
Push adap~eLretaining, tabs out.of ,the LH (ind RH
si<;ies of register housing. Th~n, ,pull.·#regist~.r from'

~n~)t.rumeot pan:~',opel1~.~g :a.~.~ re~:.~ter'.dUqr (Fig.

ins~allati~n '0-,', _. ,'._ :," ,1,:'

1. position register ,assembly in the, instrument.panel
opening. When'louvers move to~~e right when
clOSing, 'regist~r I installation :. is" correct.' ',~' ,".', '.:

2. While supporting register adapter, push register
assembly into instrument panel opening and
register duct until, register tabs lock into place
Behind instrumenJt panel opening flanges I 8nq into
the adapter. ,. :; . . .

Cent~i" 'R'egisterPanel Assemlll\c.· .' '. t; .
I ... ..... ~ ...., .....~ I

Removal , . . ,:~ , ,i .

1. Dis~~nnect 'batt,ery'~'ground cable.",·' . ,.. '.~',

2. Remove control knobs from radio shafts, ·if so
e,~u!pped., _;_ ."1 ;, ' '(.' ,;" ,',

3. Disconnec~ wire from cigar lighter, if so equipped.
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36-23-12

FLOOR/DEFROST
DOOR
SHAFT .

- 19A819-

Hi.-Output Heating System

. FLOOR/DEFROST
DOOR

CRANK
- 18C631 -

FLOOR/DEFROST DOOR
- 19A908 -

36-23-12

/ TO ENGINE. MANIFOLD
/ (BLACK)

TO PANEL/DEFROST DOOR
• '(BLUE)

TO ·OUTSIDE/RECIRC.
".... ,AIR DOOR

(WHITE)

./

AIC PLENUM CHAMBER ASSY.
. 19740 .

,! CCL 2,973·A

F~G. 1..3 ty'pical.Vacuum Motor'toPlenum Installation and 'Vacuum Harness Assembly
-- - . .. " . . .

Left ~.egister Assembly

RemOVEd
1. ,Disconnect battery, grC?und cabl~'. o. • . '

2.' Remove ignition lock .cylinder and ignition switch
.bezel. '" -, " ,

3. Remove headlamp switch knob 'and shaft Then,
remove headl.amp sWi~ch bezel. . . :..

o 4,. . .Rem'ove k.nob from' windshield: wiper switch. ..'
5. ;" Removet~o screws retaini'ng left register parlel tb'

irJstrument p'ar:'el (Fig. 17). '

.- ~ ~

4: .,'. Unsnap name plate from. its r~cessed location to
·the righ~ of. the regis~ers, 'if ~o equipped.

5. Remov~.six screws (tive without -,nameplate)
..~ retainil1g ~ register p~nelassembly to instrument

·p~nel (F!g.· 17). '.' , .. .
6. Pull register panel assemb~y from instrum~nt p8:nel,

unsnapping 'two clips at the right end of registe~

pa~el.

'Install~tion 0 '

1,~· .Position register-panel assembly'in'the instrument
panel and. ,engage two' snap clips.~ '

2. ,:·Install register panel assembly ·attaching· retaining,
·screws. ' , , ..

3~ ...... Ins~all n~m~plate; J~ so -equipped.
4. Connect wire to cigar lighter, if so, equipped.

5.

6.

Install control i :knobs 'on radio shafts', if so
eq~ipped. .
Connect battery ground ca~le.
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36~23-1'3 Hi-Output < Heating' -Syste,m

"

36-23-13

EVAPORATOR
CASE
(REF,)

, VACUUM
MOTOR
-18A318-

t' '

I ,..."
l ". ,

., ......

"' ,~ ~

:'!' ...

.-, .:~/-

AIRINLET /v
DOOR SHAFT
'. -19A819-
: ~(2 REO'D)'

AIR INLET DOOR
-19A8i5-

, • . -SEAL ~

-19A812
:(2.REO'P)

CCl3017-A

FIG. 14 Outside/Recirc Air Door Vacuum 'Motor'

6. '. Pl)11. register panel assembly away from instrument
panel to disengage snap clips at 'top, of· register
panel. . .' , - : '.,

Installation ,
1., Position register' p~nel ~tq "instrument ,p~nel 'and

push to engage sn~p clips. ,
2,. Install two screws retai~.ing lower edge of register

panel to instrument pan'el., ' .
3. Install headlamp switch .b~zel, knob and shaft

assemb~y. '" "',..,".
4. Install ignitio'n sWitch bezel and ignition s~itch loCk

cylind,er. " .
5. Install wjndshield wiper switch '~nob:
6. Co'nnect ;batterY ground 'cable. ,"', :~

,~~ate~. Blower' Assembly " . ' :;' ~, .
There are, five tee ',shoUlder pilot studs WDich. pass

through holes in t,he., instrument panel, locate9 :around ,·
the edg'es of a 'large' 'cutout in the p'cll}el:. This cutout is
ani o'penirig between :the h~.ater blower' housing

.' ,

· assembly (Part No. 18456)' on the engine compartment
side of. the 'instrument panel and the'A/C evaporator
core 'rear ~housirig assembly (Part No. 19A"583) on'the .
passenger compartmenr'~side of the panel: Nut and' "
washer assemblies draw the two major components
together through their-gaskets at ',the instrument'-.panel.

A dis'assembled view of 'the colnponents"in the heater
blower, 'housing. assembly is shown in Figure 19. ' ,

'The dis~'~sembled ,'view' iilustr~tes. :the" ,~ltaching
loc?tions of th~ blower motor re,sistqr assembly and the
blower housing 'to 'blower motor tub.e.
Heater 'Hose I'nsta'ilatiori"': :' , " :...:

. ;';. ~

Figures 20' through, 24' ,iliustrate heaJt~r ,hose, _
installations for the 4.9l (~OO CID), 5.0l (302 CID), ~-.8l

(351·,CID)., 7.5l -(460'CID), and 7.3L· (4:45' CID) 'diesel' ':.
engines. ~~, <-', ' , -~, , " , ,.

. QUi~k;"C~nn,ect/Disconn'ect",Hose Couplirigs,-~ .
The' quick connect· and, disconnect too's ~for"hoses

,'h~ving a quick connect coupling are sh'own'''i,n,-Figure 25. 0
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.36·23·14

FIG. 15' Louver Removal,

.! -;'_.

FIG. 16 Right Register,Assembly

,Hi-Output. Heating System

. r;'\ .. , .
\2.J ROTATE THE TOOL
\ TO PRY PIVOT OUT OF' "

RETAINING HOLE:

o PRY PIVOT AT OPPOSITE
: END OF REGISTER OUT
: OF RETAINING HOLE,

. ~ I ,

® PUll lOUVER ASSY,
", .. ' OUT OF REGISTER USING

," :'~ .,~; lOUVE'R ADJUSTING TAB
, , ',~, .'~ AS A GRIP,

..
'j'. "

INSTRUMENT
PANEL
(REF.)

I

CCl3018-A

LOUVER ASSY.
, PART OF 19839 .

L

CCl3019·A
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36·23·15 :Hi-qutput Heati"_9 Sys~~m ~·36-23-1.5

FIG. 17 Center Register Assembly

','

; ..

. r.

~t .
4

, ~ . l' , .

CCL.3013-A

. ,',
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36-23-16

. >

).'.
'.

DUCT
(~~F,):

, i

INSTRUMENT
PANEL

..(REF~)

'FIG. ~~ Right 'Register Asse·mbly.~·

Hi-Output Heating System

r',

't o '

APPLIQUE
(REF.)

. "

36-23-16

CCl3012-A
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36·23·17

EVAPORATOR ASSY.
(WHEN USED FOR-A/C

AND HEATER)
- 19855 -

HEATER BLOWER ASSY.
(WHEN USED FOR

HEATER ONLY)
- 18456 -

Hi·Ou_~p~~ Heating.. System

A/C EVAPORATOR CORE REAR HOUSING ASSY.
(Al;SO USED IN HEATER ONLY APPLICATIONS)

_19A~(:":;

.\
;.

1.:'-

•. A/C

EVAPORATOR CORE
. LOCATION
(HEATER ONLY

APPLICATioN. SHOWN)

.>~, I -
~" -,.,:~'
...... ~ ':' ~

-~

OUTSIDE/RECIRC AIR DOOR ;
VACUUM MO.TOR

CCl2984·A

FIG. 19 Heater B~ower Housing Assembly
,.'~.
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36~23·18

FRONT OF VEHICLE.: .. .:.

H~.·Ou~put 'Heati~g .System.

.-. ~)- \

" ~.: ~~.. '~'
. ~~.

PART·
ITEM NUMBER DESCRIPTION

1. 18C266 BASE HEATER HOSE (ENGINE TO
HEATER CORE LOWER TUBE)

2. 18C266 BASE HEATER HOSE
(UPPER HEATER CORE TUBE
TO WATER PUMP)

3. 390761-5100 HOSE'CLAMP
OR

389628-5100 :

(2 REQ'D.)
..

.' CCl3554-A

FIG. 20 Heater Hose Instal.lation-4.9.L (300 CID.-..;.
a-Cylinder) Engine .

. , .~."
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36-23-19 HI~Ou~put H~ating SY.s,e~

-18C266- ENG TO LWR HTR CORE TUBE

-18C266- UPPER HTR CORE TUBE TO W/P

-19N651- LIQUID LINE

-19N617· SUCTION LINE .'

';190734- MANIFOLD AND TUBE'ASSEMBLY

, ~ r ": I ,,<r;' ~'."\ ' ".: ,'''' 1~·,· .... r : ..

.~~ '0

. .~. '","

36-23-19.

... ' ;

CCl2986-A

FIG. 21 Heate'r Hose Ins~allation-5.0l (302 CIP) ~-Cylinder) El1gi~e~. ",'.~ ~ ~ • ~:' ....'L .. ', ~ ~; ;": ••• ~. .. ......

.:,,.. ......

: .
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36-23-20 Hi-Output Heating. ·System

-18C266- ENG TO LWR HTR CORE TUBE

-18C266- UPPER HTR CORE TUBE TO W/P

-19N651- LIQUID LINE

-19N617- SUCTION HOSE

-190734-' SUCTION HOSE MANIFOLD &' TUBE ASSEMBLY

36-23-20

CCL.:'2987-A

FIG. 22 Heater Hose Installation-5.8L (351 CID) 8-Cylinder) Engine
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36~23-21 Hi-Ou.~put Heating -System

'-------:..::::= ----- --------~-_._.----_:_----,_.._----...:.~----====::II'

-18C266- EN'G. TO LWR CORE TUBE
, ,t

-18C266- UPPER CORE TUBE TO W/P

-19N651- LIQUID LINE

-19N617- SUCTION LINE

-,
-19D734~ MANIFOLD AND TUBE ASSEMBLY

t'

36-23.-21'

CCL 2988-A

FIG. 23 ',Heater Hose Installation-7.5L (~60 CID) a-Cylinder,'

".
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36·2~·22 .Hi-Output Heat~'ng System

r '_ ,'.,

(9 -18C266: HiG~ TO LWR CO~E TUBE

-18C266- UPPER CORE TUBE TO W/P

-19N617-;SUCTION l:-INE-

-19972- DISCHARGE HOSE

-19N617- SUCTION LINE
.I ••

36-·23-22

CC~_2989-A

FIG. 24 Heater Hp$e -lns~alla.tion77.3L (4~5 CID) Diesel ~ngine

,,'

,. ",... ~ J ,

• ,f

,,--

. '.'" ,.

. :."~

".t·
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Hi-Ou,tput ~eating,System 36~23-23

O-RINGS' SPACER COMPLETE ASSEMBLY'

~ IN TO ~ IN QUICK CONNECT 390422-S 390420-S - 180535-
~. IN TO ¥. IN QUICK,CONNECT 390423-S 390421-S ~_ 18D?35 -

ITODISCON~ECT COUPLING I
CAUTION ~ ENGINE SHOULD BE OFF BEFORE DISCONNECTING COUPLING. ....... ~ : .-'

. ~ "

. HEATER HOSE
DISCONNECT TOOL' .

.. ~ INCH J85T-18539-AH1
. '¥4.INCH T85T-18539-AH2

EXTENSION'HANDLE
T85T-18539-AH3

\',

."".'

HEATER'
HOSE

, ASSE~BLY

pUSH ~~ATEA ~OSE ASSEMBlY'TOW~ADSHEATER 'COR'E
'TUBE TO ENSURE LOCKING TABS ARE FULLY EXPOSED, THEN
PUSH 'TOOL OVER COUPLING RETAINER WINDOWS TO
COMPRESS RETAINER LOCKING TABS - THEN PULL HOSE
ASSEMBLY AWAY FROM HEATER CORE TUBE.
REMOVE TOOL THEN CONTINUE PULLING HOSE ASSEMBLY
AWAY FRO~ HEATE8 CORE TUBE. . "

ONOTE: WHEN COMPRESSING WHITE COUPLING RETAINER, '
THE·TooL MUST BE PERPENDICULAR AND ON- THE HIGHEST

.' POINT OF THE COUPLING RETAINER AS SHOWN ABOVE. '.

CD

COUPLING
. " RETAINER
•. '.r_,~.-.J8~34-

HE~TER 90RE TUBE

INSPECT COUPLING RETAINER
FOR CRACKS OR DAMAGE 

REPLACE IF'NECESSARY

QUICK CONNECT COUPLING" DISCONNECTED'

TO CONNECT COUPLING

ALWAYS USE NEW O-RINGS'
WHEN RE-CONNECTING.

TO HEATER CORE TUBE~

COMPLETE QUiCK CONNECT
ASSEMBLY CONTAINS'THE FOlLOWING:

2 ~ O-RINGS (SILICONE FLUID)
1- SPACER .
1 - COUPLING RETAINER
1 - HOUSING '

SILICONE FLUID

ESF-M~112·A

~ ASSEMBLE FIITINGS TodETHER BY PUSHING TOGETHER -,
~ L1STE~ FOR COUPL.~NG A.ETAINER TO SNAP IN PLACE.

. HEATER HOSE
ASSEMBLY

TO HEATER
CORE

.....---

~ TO ENSURE QUIC~ CONNECT EN,GAGEMENT. LIGHTLY t'V PULL ON THE HEATER HOSE AS~EMBLY

SPREAD RETAINER APART.
TO REMOVE FROM HEATER
CORE TUBE, AND REPLACE
WITH NEW RETAINER

WHEN THE QUICK CONNECT COUPLING IS DISCONNECTED - THE

CD
WHITE'COUPLING REt,AINEA WILL REMAIN ON THE HEATER C,ORE tUBE.

3 INSTALL NEW COUPLING RETAINER. SPACER & NEW LUBRICATED '
',O-RINGS INTO QUICK CONNECT ASSEMBLY. HOUSING BEFORE
RE-INSTAlUNG HEATER HOSE ASSEMBLY TO HEAT,EA CORE TUBES.

. _..~. CCl2443-A

F19. 25 Heater Hose Quick Connect Coupling Tool'

~.
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36·23~24

. ,

.'. Hi-Output ·Heating:'System 36-23-24

SPECIFICATIONS
ELECTRICAL

System Protection ' 35' Amp Fuse
Blower' Circuit in Fuse Panel @ .

-" "

Blower Motor Current Draw
, Switch Setting Amps Volts

Low ' . 4.0 4.'0
Medium ,Low 7.3 6.0
Me~ium High ' " 13.8 9.0
H,igh ·23.0 12.8

Illumination.
' .... ,. ~ .

CO(ltrol Assembly One ICP-161 Bulb
' ..

TOR'QUE SPECIFICATIONS

1_0'_,.·_He_a_~e_r_:.H_o_se_'_C_la_m_ps_·' _,,_.' ' ...1_~_IO_1_8_I_b-_in -'I :

'.'

<" ;;,',t

SPECIAL' ,SERVICE TOOLS
SPECIAL SERVICE TOOLS .. .

Tool Number Description - . , .

T83P-18S32-AH Heat~r Control Cable Disc~nnect'Tool

T8ST-18S39-AH1 S/8-lnch Heater Hose Disconnect Tool

T8ST-18S39~AH2 . - 3/4-lnch Heater Hos,e Disconnect Tool,

Rotunda Vacuum Tester 021-00014 '-'

,1" '

, the fuse panel is locate'd on 'the dash panel in
passenger comp'artment left of the steerin~ c'ol'u~·n~. ,....: .,'

:. \ CL3~60-2C'

-,'
J ••

J i ,

:. ....
"'!.'" • ~

3" '

.' .

CK6838-1C
(,.'.

.... ,

( .

I.

".I'

~ ~. .

... -.. ..,..
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36-25-1

SECTION 36-25

Heater ~ an'd ·.Ventilatio~; System

Heater -and -Ven~ilation .System-

: 36-25~1

"...

. ", .

ADJUSTMENTS
Tempera,ture Control. Cable ...... ~,:.. '!••••••• ~ • ~6-25-5,

DESCRIPTION AND OPERATION ..
Airflow Distribution . ~ : ' 36-25-2
Blower Control . ~ '..•...... '.. ~ .' " 36-25-2.
Function Control ,Vacuum Circuit ~ ..'~ ' 36-25-2
Temperature Selection ~ ,.~' .. '.. ' '36-25-2

DIAGNOSIS AND TESTING " .
Blower Motor Current Draw Test '.36-25-2
Blower Motor Voltage ·Test 36-25-2

REMOVAL AND INSTALLATION
Blower Motor and Wheel ~ ~ . ~ . 3ti-25-15
Blower Motor Resistor' ~ ., ~'36-25-15

Blower Switch ....•............ ~ ' . '.. 36-25-7·
Control Ass~mbly ,:.1~ "~.o. ; ~ . ~ .., ' ,.-'., ..36-~5-6
Defroster Nozzle' ..: ~ ~ . : . : ' '~ . . . 36-25-9
Demister Nozzles and ·Hoses ~ .. 36-25-9
Floor/Defrost Door Motor .. '~ 36-25-14

SUBJECT ,PAGE SUBJECT: , ~~f'~ • PAGE
·.. t,. ..

REMOVAL AND .INSTALLATION (Cont'd)
, Floor.. ,Duct .., ~_:.~ ~ . . . . . . . . . . 3~~25·10

Heater Blower Assem~ly , ~ .3~~~,~-10

Heater Core ..... !i',. ;, ..... : ••••••••••••••• '. : 3~;'25~15

Heater ,Hoses .' . ~ .. ; .. '. ~ ~ ~' '. . '36'·25··16
Heater Plenum Assembly ~......•: ~ .. :~ . ;0 36~~.~-1:2 .'
Heater Plenum Door Vacuum Motors - 36-25-13
Heater Plenu'm' ~ 'Doors 11' •••' ••• .': ~. ~ ••••36:25-13
Instrument Panel .... 11 •••••••••• ~ .' ••••••••• 36~25·9 '
Outside Air D'oor Vacuum Motor, Crank

and/or Door 36-25-13
Panel/Defrost Door Motor ~ .. ~ ~ . 36·25-13
Temperature Control Cable ,...........•... 36~25·8

Temperature Control Cam , 36-25-9
Vacuum Selector Valve ' 36-25·7

SPECIFICATIONS , 36-25-24
VEHICLE APPLICATION ....•........... ,_ 36-25-.1

,..;,i,t

••' ~, Jo

VEHICLE APPLICATION
F-t50 Through F~350, F-Super Duty and Bronco~,
Vehicles.

DESCRIPTION AND OPERATION
The heater-ventilation system is a blend air design.
Outside air is supplied to. the system through the cowl
top grille. This air 'supply .enters the blower, housing
whe~e the blower motor and wheel forces it through or
around the heater core. Airflow through the plenum
assembly is determined by the setting of the function
control lever in the control assembly. The outlets
through which air may be distributed into the' passenger
compartment are. shqwn in Figure 1.

The heater blower assembly incl~des a polypropolene
hous,ing containing th~ 'following:. '

:. motor and ,wheeL·. -
, ,',,' .•~., . '. " r· ,,' . .
. motor resistor~," . ".
;. air; .door

".. t ~. ~. ". ' '.1 ' " ~

. 'motor for door operation .,.. ": : . . I ! ~

Also' included ate' harne.sses required to energize the
electrical and vacuum components ir:' the assembly.
The heater blower assembly is located .in the engine.
compartment and connects to the plenum assembly
located under the instrument pan,el insid~ the vehicle.
The. case containing the plenum chamber 'also contains
the fOliowin~:

core

door
,door.

DEMISTER

DEFROSTER NOZZLE

·r-
INSTRUMENT .

PANEL
REGISTERS (2)

(DRIVER'S SIDE)

REGISTER
DUCT

REGISTER DUCT

INSTRUMENT
'PANEL

REGISTERS (2)
(PASSENGER SIDE)

, CCl2736-A

FIG. 1 Air Distribution-Heater-Ventilation System
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'36·25·2 ,Heater. and Ventilation Syste'm 36·25~2

DIAGNOSIS AND TESTING

B'lo~er Motor Voltage Test
1. . ....place temperature ~electo~.. lever . in .mid:.range
':<'position:'(halfway between COOL ,cinp 'WARM).

.,.. 1 ': t- ~. :.. ".' ' " ", .' .:'., . '
. ,2....p.~ace.{unction. control lever ,in PANE~ 'po~ition (air

: . ·t~roug,h ,.registers)~ .' . ...,. .

. 3~ I~sert ·.:~rbb,es. of RotJnda ·D,igitar. Volt~Ohm Meter
. '. ·007-00001·or·~quivale.nt1 il'1to conn'ectorat 'rearof
... ,··olower.: .,motor':. a·no· ..·make. contact -with· .wire'
:' '.:~ terminals. With~."erigine'· running, measure .vQltage

. drop a9ross ·m~tor. .

4. . With engine running (battery voltage approximately
1:4.2 volts), voltage reading should be within range.

'" ~pecifjed. for each blow~rmotor lever. po~ition'~ '."
.,'~ ·~efer·.-.:.td~Specifications. : . " . .' .. ' ~~ .... . .::

,t '. '. . . '. . ~ .,' .' '. ~.-

BI()~~r .Mofo'r Current Draw:'.Te,st .'
. 1.' .[!)isconn'ect blower motor' electrical wire' harness.

2." GQnnect::' Rotunda. Digital Volt-Ohlli Mete~ .'. 007:
'\'" Q0001 6re'quivalent b.etweeq I~ft (positi\ie) terminal

qn ·"moto( 'and cor'responding terrninal,9f' wire
harness connector. Set' meter in the AMPS
·position. Connect a· jum'per wire, between right
(ground) terminal on .motor and co'rresponding

. terminal wire harness :connector (Fig. 4).

3. '. Pla~e system temperatu're control' lever in' the mid
range position (halfway between COOL ~~d

. WARM) and function cont.rol" lever in PANEL
90sition (air through registers).

," '. -.blend or' .. : . the lever" is in the FLOOR/DEFROST position~ the'
motors arid harness airflow follows the same path as described for

. . FLOOR position, except the FLoOR/DEFROST. door
·The vacuum .motors. and vacuum harness operate the is in the partial vacuum or mid-position. This allows
'floor/defrost and vent/heater doors. The temperature ..·. equal amounts· of:.~irflow to.\tbe" floor' outlet and
blend." door· is operated mechanically by. a cable.···, defrosters.·: . ~ -. ,,' ,: ' " .; :..-
attached to·,the temp~rature ,control lever in the control..' . ' .."t.~., ~t.he h3~er is. in theDEFROST·p··()Sitibn,·.·.t... he _FLO,.OR/
assembly. ",'

.' ..DEFROST door is fully open to ;the' defroster nozzle
Refer to :Figure l' to identify instrument panel ducts,'. . . -with ableed.·amount going past'~be closed' door to the
floor duct, defroster: nozzle, demister" anq demister - ..fld'c>r outlet. . .' ...... ~ . ,,~.. ' . ". . ~ ,.
hoses. .' . . . . . ._ i. ' ....;. .'. .; . . .:' '.' ." ~.,,;: "':',,, '. I ;

Figure 2 illustrates the furiction control lever in each of .Functicm Control Vacuum,Circuit·, '.'. :.,r
·its five positions. The five positions are:. OFF, VENT, Figure 3 is a diagram illustrating the vacuum hose
FLOOR, FLOOR/DEFROST, and DEFROST. The connections between the vacuum source, vacuum
,direction of airflow through the system in each of the motors, and vacuum selector' valve. The diagram also
function lever settings is shown in Figure. 2. . identifies t~~ .color. qoding of, the vacuum, hoses and
'., charts, .the ~,fu'nctio~ ·'Ieve(settings and· vacuum
The rate and volum~ of. airflow' is determined by the ' r r bit . '1 rt . d f .
setting of the. -'. four-position blow~r switch lever. The app Iq? Ion. y' va.cuum ~e ec or va ve po "an un,ctlon.·

~~~rJI s~~~~~e~~~ iST~;a~:ee~ea~et~~~~f~ :~g:e ~~W . .BI()~~~ :'Co:ntrol .'.... ' .. .' ,:.',.,' .,.,
MEDIUM LOW, MEDIU,M HIGH, and HIGH. The'.switch .The' four' operating" speeds' (LOW; MEDIUM' ,LOW;
does not have' an -OFF position. To. stop blower M~DIWM ,t1I~H, '"and HIGH) which are. cOr,ltrolleq 'OY a
.operatio.n, t~e function lever must be in its' OFF position. . resistor -as$~mbly which .is c.onnected 'in .series with

'thre'e .. of the. -blower .switch operating 'positions and the
The temperature contr911ever'moves along the upper blow~r motor ground (Fig. 4). The MEDIU~ LOW and
two slotted openings in ,the control assembly to indicate. MEDIUM HIGH switch positions on the control
the amount -of cool and/or warm air being directed. assembly are identified by. asterisks rather. than word
,through the system. The function lever moves through callo~ts. .,
.the, lower slot~ed 'opening in the control assembly to any· .... ....
'of .the five positions. as outlined .previously. . '. With ttJ~'switch:in its LOW ·positi(in·~:·:currel1t..flow "it:" the

moto~,ground circuit pa~ses th~oljgh three .9~ the. coils in
To start airflow tlirough the sys~em, set the function'·· the. res~stor.·, Ir' MEDIUM LOW, current flows .through
lev~r in the desired position (VENT, FLOOR', F·LOOR'! two "'r.esistor' coils. In ·MEDIUM H'IGH, current flows
DEFROST, or DEFROST). Set .the .blower switch in' '. ·through··()n~·iesisto(cOiLIn 'HIGH"current flbw'l'rl the
either of ':its four positions ·'(LOW, .MEDIUM LOW::c> • mQt9r' gro·und'.circuit bypa~ses tne resi~tor'''~o provide
MEDIUM HIGH pr HIGH) .. ·· maximum blower speed~' - -.";_ ' . ". ,";" , ..

.. ,t.· .f: ; ~ .... • • / ',=, I:. ,I .

Temperature Selecti~n'

Depending upon its position, the' temperature blend
door in the plenum chamber directs a given amount of
outside air through ,the heater core to proyide a desired
.amount of heat ,As the amount of air directed by the
blend door thro'ugh the· heater core is reduced, le.ss heat .
.will be dir~cted ~n th,~" ~~ssenge~ compa~tment.

Airflow Distribution: '.'" .. ' ..

The position' of , the .' function ~ "I~ver in ':'~'the control
assembly determines which' of th~qamper·qoor~. are .
op'en, partially open, or closed as descriped ·below and'
:illustrated in Figure ~ ..'~' . '

the lever is in the OFF position, the OUTSIDE AIR
door is closed to block. the entry of air from the cowl
into the plenum qtlamp~r. J • ••

'. the lever is·in the VENT position, the OUTSIDE-AIR
door is open' and:. the FLOOR/DEFROST door is
open. The airflow is directed' to the registers in the'
instrument paneL The pos.ition of the,BL~ND AIR'
door, based upqn the setting of the temperature lever'.
in the control assembly, may be 'set as desired"
between cool and warm to obtain the desired blend of \ .
~~~~ or. he~ted air:. "
" the .lever .is in the FLOOR position, the OUTSIDE

AIR door. is open. Airflow is directed through the
TEMPERATURE BLE~D .door opening, through the
heater core, past the closed PANEL/DEFROST door,
and out through the ·open FLOOR/DEFROST door to
the floor outlets. There will be an air bleed past the
closed DEFROST ·door to the defrosters.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36~25·3 ·Heater·· and Ventilation System 36·25·3

OFF POSITION

: ....

HEATER/BLOWER
ASSEMBLY

\... ... • J ~~ - ..,. -- J

,. ...... t"

~-.~
" ,,~.

·NV .~

,'/. -
'I •

......

• ~ .. f

VENT - CqOL POSITION "-'
~ .." - .'

. ~ '\ .........
'. )0

. .VENT POSITION' . ~

.......
','

J'

t, ..t.,

'Ii' ,~--7.1~·
:lC.
'"

, .
• ~o. I'

FLOOR --. WARM POSITION' FLOOR PosmON' '
(Blf~~[) .TO DE~O~r) '.

.;

'.1, r . '\.. ,..~,~, ~"

/ .

. ,,', :
• '. • ~. j.'

FLOOR/DEFROST '- WARM POSITION
.... ~

• t,

FLOOR/DEFROST PosmON •
(EQUAL DISTRIBUTION TO FLOOR & D~FROST)

I.

f'

- ~ -- ()

a[nl : H' tll~2:€(:IIIIIIIIIIIIIIIIIIIII!!!!!!!!m:;;iiiiiiifllllllllllllllll~~~~:1II
• ac '--.A~ <;iW

lUJ
OFF V!::. NT FLOOR FLR DEF DEFROST

• L<.J • • v v

~--- ---_._()~

DEFROST - WARM POSITION
DEFROST PosmON (BLEED TO FLOOR) ", :

CCL3142-a'

FIG., 2 Heater-Ve~tilati~n System -·Airflow
".

) "

".
, ..

, "I."

~ t~·( ',:. :

",4... - ,r: ..
'C.

"."

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36~25·4 Heater a~d Ventilation System 36·25·4
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36-25-5 , Heater and Ventilatio~' System
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FIG. 4 Heater System Electrical Schema~ic· ' ..",:
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. ,
. "

4. With battery fully charged, start engine and operate ~'''~'' "of t~e blend air door" closing 'before the' le~er. has
blower in all blower speeds;; Record current draw \'~'. :' . ,', .reached the travel limit' , ';, "

'for each blower speed. " .:+:' .,~ ':: 2'" If t'h "d f 'th d' '" " t h d"t ". . ' '" ", '.. :" . ~ soun oe. oor 'seat~ng IS no ear, I ,IS'
,5. T~e"cu~~e!1t draw for"eac~·bl~~er~sp~ed should ~e .. :,. ~" p'robable', that the cable is. either improperly,

Within hmJ~s shown In Speclflcat~ons: '," . .\ ,: , adjusted or disconnected. " , . . ;, ' .

Digital Volt-Ohm Meter and jumper iNire: Connect >". NO~E; If the .'tem~erature ~ontrol lever'cannot b~ ','
the harness connecto~, to blower mot9r.~; ".:i' .... ,~','mov~~d', back· ano forth, the .adjustment pin. may have

7. Check blower system for .p~op.er ()perat~~(n.. ':' ~~, :·:,.'~:.~be~n I.~~f.~_, tn·, ~.tle ~ontrol. c~m', during assembly. ,.. ': :.'.

ADJUSTMENTS ." .~,To. remov~ th'e 't~mp~rature control, cam adjustment. phi:"

. .' . .~.. ",1. ",Dis~ngage~:glove~ompartment dobrby s'queezing
Temperature Control Cable ,_ ;:': ',. ,·.the'siq~.withstop and removing pin retaining.check
The temperature control cable w~iph links the ,lever in',,' .' ~.':~. strap frq'nJ;.·,opposite. side.: .Allow 'dopr ',to hang free.

- the .control assembly with the blend air door cam 'on th~' ''': . ',~ .' , . "... . .. ,. ~.. , -,' , ' '. . . ' " ...' .".
pl'enum, assembly. operates mechanically'. This cable~' '.~:. ,;.~.~rkln,g t~~o~gh. g~~v!3. "~o~p.~rtl'!'~n! Qpenlr:'Q ar:'d
can' be adjusted if necessary. The procedure is as ., 'u~lng a _~I~rq~ f~T vlslb!lIty, rem~v!3, re~, ass~m~Jy
follows: " ~. PIJ1 fr0W!' ~control'cam wlthmecharucal"flnger~, o~ a
. " '. ' wire With a hook on the end. " \ ' .~

To determine the need for adjustment: ' . .' .. . '. "' . . .

1 M th t ··, t t II b k d' f 'rth' '3. ',.- Check for proper control cable· operation.'. ove, e empera ure con ro ever ac an . 0 ..' ...',.
between the limits' of its travel. Listen for the sound, . 4.· 'Install glove compartment and' dc;>or.

~ ,
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36-25~6 ,', .He.afer ,antt Ventilati~n' Syst~m 36':25-6

, Control" Assembly .' .. ' ... '~'l

Removal"~ , . . ',','., ,_ '\:-:':'
1:' Di~c~nneCt battery 'grolu;d cable(s).

2. ~ :' Pull 'the center finish panel-' away from the
instrumen,t panel go gain accessibility to the four
screws ,which attach the control assembly ~q the
instrum~n~ panel. (Refer to Section 45-61:f .... .,'.

. 3~: Remove, the f.o·ur, scr¢ws. Then, pUI'(!th~' ~,~ntrol
, '..' assembly" f.ar enougt'· thr(>u.gh ,the. C?penin'g ;In ~he

panel to al'ow' disengagement' 6f ,the el~ctncal
. . co·nnectors'·~:·f.or the ,blower ,: switch ."and':control

illumination lamp. .-' . :, . ~.;:' . .. j .: ~ ~ :

4.' Discdnenect the .v8cuurii' harne$s connector' from.
the vacuum selector' valve' on' the 'c'ontrol

.', ", assembly. : ,:

5~': Discon'nect the vacuum harness" from 'the' plenum
as~eni~Jy .connectof. , .. ' .'~. ', . ,...

To adjust the" cable~ .' 1 •• "'.' • ~

1.. Disengage' gl~v~ conip.~rtm~~-t ,~o'br: ,b,y squeezing'
side with stop and. r.emoving pin, retajning check'

T I 'strap from:.'9'pposite~ side. ~AIIQw :doqr to hand' free.

2.Wbrking :throU9h- gIOV~,' 'C~ni·~artm~~t. ·'op~ning,
.,., remove cable jacket .from metal attaching clip on

the' t~'p"Qf_' plenum :by .depressing'· g~:ip'ftab' and
pulling cable rearward.· 1,.,'..,.- ,: '~ ...

NOTE: Cable'end shouldremain,':attached' to_door cam
'and/or crank,arm..

.3. Set temperature control lever to 'COOL and'hold it
firmly.," , ' ~

4. 'l~ With cable'end attached 'to temp~rature do'o'r cam,
push gently' on' c'able ':'jacket 'to" seat blend' door

~;' (push until.resi,$tance is felt). In~tall cableJnto clip
..'-QY ,pu~hing cabl,e",jacket into clip from .top. '~l"1til it

, snaps into place, ·(Fig. p)~~ " ~ .. "',. ~,~.,~,; .
5.' Operate' ~ystem .t~ch~ck' t~mper~tu~e ,c·6htrol.

, It, '. • ••••

REMOVAL AND INSTALLATION. ·
• ;." • '"'' .', r" ' ••-: ••..• f •

-..;

. "

... Ilt't

.' ;

• ..... ~, "J>-~ '" ~ •• (: ~.
\ ~

" : ~...... : . ..

':':.' ..

TEMPERATURE
. CONTRQL CAM'
. -19788-: .,',

,f
" ,

.. f.,'

TEMPERATURE
CONTROL CABLE. \_

-180306- .' .

~-'---'-'",

PLENUM ASSY
-18471- . .-.. ' .... ~~~. .

CCl3168-A

, FIG. 5 Temperature (Blend Air Door) Cable Adjustment
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36-25-7 Healer' and,' V.entilatlon "System 36-25-7

~nd fac~ of control as~embly., ··Apply pressure to
knob spring retainer by pul,ling on screwdriv~r and

• I ••. ~pull"knOb' from. switch~, i:', .. '~ . J"~ -'

5.' p~H' cqritrbl ,. as,s~~bly'~ 'thto~gn-'- .~nst~,~'m~,nt i.,panel
'o'pening far enough to allow remOVEd of blower
·...switch: electrical· cO,nnect9r. .'\, ,,' .I' '.. ~'

6. ,tRem~verE:llectri9a~.9·onflec~0·r·'-from swi.!ch' o'y)ifting
. snap-Iock'.'retainer with -a screwdriver .'and ~ulling ,

o,n the, ~onnector.' , '

7. .' R'emove' hex~head screw~ attaching.: blower switch
to control assembly bracket. Remove,"switch (F~g';'

7)-:-
-. '.

'. Installation . , 'I .' ..

1: ·Insert th~.switch leve.r w.i~ho~t its: k,nob through its
, .: slot~ed'~penirig. jn the ·co~~rol :assembly. ".~ .
2. '~lnstaU.the'bracket·portton 0fthe switch assembly

';: over. tne .:two: locating/tet~i~ing· nibs lin· the ;~pp~r
'surfac~ of ·the control assembly. Install the 'switch

, and br~cket at~ach.i_ng~s9rew. (Refer. to fig; 7).

3. "..Install the "swit~oho knob. "". .'
4. Attach the electrical connector to the blower

sWitch. '

'5. Position the control assembly in its instrument.
panel opening:' Then, install its four attaching .'

. screws· (Fig. 6).' .'

.6. <In:stall the instrument panel finish panel. Refer to'
Section· 45".t61 .. : '

",7. Connect}he -,battery groun~ cable(s).

8. Check', th~ blower switch for proper operation.

Vacuum· Selector Valve '.
Removal .. ~,

Removal
1. Remove the instrument panel center finish pimel "":1. ° "Disconnect the battery' ground cabl~(;).

as described in· Sectiqr,l 45-61. .
, .. 2.. Remove the control assem'bly from.:th~~:instrumenf

2. Disconnect battery' g~ound,-~able(s)., " . . \. panel as described previously. Do not disconnect
3.' Remove control assembly instrument panel as, th~ e.lectrical cable.. .,4 ,.

outlined., Do not detach cables. :. 3. ',' -'Remove the two screws which attach the vacuum: '
4. Remove kn~bs from bl.ower switch by piacirig' a 'selector ,v~lve t6 the control assembly. Remove

small screwdriver be~een knob;. sprin.g· retaine~ the val~e' ·(F~g..J3). .

6. Using a scre~d!~ver or~,ee.dlerQ~e.plie.~s~ car~f~IIY
release the' temperature control snap-In flag from
the underside C?f ~he control. ~~se~~ly (Fig.' 6). '" .

7. Rotate, the ·contr,ol assembly. 90 degrees ~nd
disconnect the temperature control cable from the
temperature control lev~r.; .~ .. :-~,' . "

8.- Move .the contrQI assembly'. away: from' .the
'. . instrum~rtt ..,panel. " .' _, '.' ".

• '\ t ,.r~'· ! ........ ~:" : .. ,

Installati-ori~ . t • .-'.' ~".' I •• :~, • '_

1., ,Pull the, temperature ~~'1trol. cabl~ through the
" ' co~n.trol assembly' opening in the instrument panel .
" fO[.a distance. oJ 'approxir~:,ately ~g03mm; (~, in~hes).·

2'.' I9pl'(j the :contrc)I'assembly :ag~i~st the instrument
panel with, the face of the control directed toward

, tHe., ~oo~ ,of ~he vehicle.. Attach the t~mperatur~
,cable to, its control lever. . (, ,.

3.-R~taieth~'cont~olasse~blybOack "totb~ po~ition it
.... occupies for insertiol'J.. into it~ instr~ment -panel

...~ ·~opening. Snap the' cable' flag inte t :the control
bracket ,B~ sure that t~e -flag'is "firmly' seated. :

4. . Connect the wire harne'8's to the- blower. switch a'nd
control -illumination lamp. Attach 'the vacuum
harness to the ,vacuum selector valve and plenum.

5. Position the control as~embly.into its instrument
panel opening wh~le being careful that '~he vacu'um .
and electrical harness are properly stowed.

6. Install the, finish panel.' ..
, ' " "

7. Connect the battery ground c'able(s)'. "~

8. Check the system for 'proper operation.

Blower -, Switch

, TEMPERATURE
.: .:. CONTROL" LEVER

HEATER/A/C
CONTROL ASSY

-19980-

~-~---=:::::-
'/' .' _ _ -1 r

I .
.l.

VACUUM HOSE
HARNESS & BLOCK ASSY

, -19C968-'

CCl3144-A

FIG. 6 Heater Control. Assembly
'~

, .
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36·25·8 . Heater,' and ,.Ve·ntilati·<?" System. 36·25'·8.,
. ; ...

,;

FUNCTION SELE'CTOR'
, LEVER KNOB

-18519-

" ',i

....... ;.
. ":---. ,eel; 3164-A

FIG.: '-(. Heater Contr~IAs!Se!1'bly.Di$assembledView:,.'
•• J', "

t·· ...... \ _

Installation ' ~.'

4..: Remove the two huts which. secure .the vacuum
.harness: to ';"1 the .selector" vaJve, 'and remove the
harness.' ';;

fr~m ·outside. Allow' glove "~bnipartme'ni "to ,'.hang
c·- ..free. ',' ." t " , ~ ',,: '. ': •

3. Worki~g through glov~ ,c'ompartrnent, .t$rnove
temperature control 'cable' housing from' c.lip on top
of plenum by. depressing ,clip :-tab, and pulling cable
rearward. . . .: ,. .-. ~,"'"f .•••. ~ , ".

. 4. Working from the...bqttoJTlo{ ~ control.-..witO. a
screwdriver ,or needlenose 'pliers, 'carefully 'release
t~~perature control' ,qable snap-in -f,la9.'··,·'. ,

5. . Rqtate 'contrql as'se'mbly f~~ce g'O 'degr.ees upward.
. Disconnect. -temperature control' Gable and 'move

.the control' ~s~embly away frqm" instrument· panel~

6.. ' Disconne-ct temperature control ~cab.l~ fro'm,c~m on'
top of the ple~unt . '. - .: ,

7. ;Pull cab:l~s: ,~way from )nstru'~ent pan~l, through'
co_~trol assembly opening. ": '. ...

Installatio'n

1. Feed wire loop ends of cable.. through ,control
'.', assembly opening in instnJ~ent panel. .,.'

- .' . .,,'

2. Attach wire loop end of cable to' the te~perature
'cam a~sembly on tqp· of ,pleou(Tl. Eosqre. that th~

wire loop coil is 'up and that; th~ cable- IS ,routed
. under cable hold-down on ca,m assembly._

3." . '. Hold control a~se'mbiy' with,~' its .~toP t6w~rd th~,
steering wh'eel. Attach te~perat~~e ..control.· cable'"
tq temperature control lever. Snap flag into the top'
of control assembly bracket.

4; .. Position the control, assembly close to. the opening
in the instrument panel.. W~rkil1g ,through ,·thi~

" -'

:.",t I .......

5.

6.

4.

Install the vacuum' harness 'on the vacuum selector
valve. ' ',. ,'. .

2. .. ~P~~iti~~~ ..· ~he ',~~~~~u~', sel~~t~;.,<~valve. over its
mou,nting locati9n on the control assembly.. Align

'the holes arid'then install thewtwo attaching screws.

Connect th'e 4vaC~lim. h~rness .~at ,·th.~ plenum. Be'
certain that" the 'I~cking tabs 'are e'ngaged.

.Posltion . the control-' assemQly .in its instr'umenl
panel ,opening. Be sure ttlat the electrical and
vacuum harnesses are .prop·erly ~towed. Install the

,~ four' attacliin'g screws~ Refer 'to ~·Fig. '6.' .

Con~ect the, batterY g~ound cable(s)."

,St~rt the engine to· provide vac~um. Then, mov~
, the functionl~ver,to each of its operating 'positions,

, to ve.rify that vacuum ··isbeing di~tributed properly
through the .selector valve to', the applicable
vacuum motor. ;. (','

3.

1.

remper~tu~~~oritrQI Cable'

Removal :': ~"

1. Remove the control assembly from the i'nstrument
. _ ~ 'paner asoutlineq: . I' ~ . ':, "~: '

. 2.· Disengag~ glov~ coinpart""~nt by squeezing side
with stop and removjng' pin re,taining ct:leck ,~trap
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Hea~e~ and· ye~tilation ,SystEt.~ ,

HEATER/A/C
CONTROL ASSY

-19980- .

FIG. 8 Vacuum Selector' Valve

FUNCTION & TEMPERATURE
, . CONTROL VAlVE ASSY

-190961-

VACU~MH~;-:. ~:.-•.

HARNESS & ' . .~.

'BLOCK ASSY
-19C968

TEMPERATURE
CONTROL CABLE

-180306-

VACUUM HOSE
AI----:~~__ HARNESS ASSY

·19C827-

..
CCl3146-A

. ,." -:.

opening, route' the cable S9' ~hat it will not'have ... 'Defroster N6~zle
. kinks or sharp. bends anyWh~realong its course '~,.':, . .

between the 'control assembly and the cam on the Removal
plenum. ~', _.'.. 1. Loqsen instrument panel and pull it back far.

5. Adjust cables as outlined. . en9ugh to gain access to defroster nozzle screws.:
. . , Refer" to Section 45-61. for instrument panel.

6... Actua~e .:the t~mpe~ature ~ontr~1 lever an~ check procedures. - _,' " :
for proper cable adJustm~nt. Adjust, as ~ecessary. '.. ' , .' .' ' . .

. ' . 2. ·Remove four'screws attachlng'~defroster nozzle, to
7. Connect, wire a~d vacuum harness to control underside of instrument panel (Fig. 10).

asser:n~ly and plenum. 3'.'," .' .' - : . _, f.' , .- , .' .' ;,

8 I , 't II" t' 'I b·I'·· t' : t' I" Remove' screw -attaching"defroster nozzle 'Inlet to. ns.a con ~~ assem ~ I~ Ins rumen pane uSing !tenter duct.' . .. "~,' ',' :, '~'" ': ; .
four attaching screws. : . '.' ~'." '.

, '. ,', ,.' " .' .' .,.. '. .. ." 4. Pull defroster nozzle rearward, clearing moul')ting
9;·: Check. system ,fqr.. proper<operatlon. . '. tabs. Lift defroster nozzle out. '., ....
10. Complete installation of :"cont'rol assembly and I' ·'t II t.-

glove compartment. . ns ~ ~ Ion " ::, .~. -; , _
" . .,~ ..' ,.. , 1: Position defroster'nozzle in unders'ide of,

T.emJ?er~ture.. Control Cam ,~ :',,' ," instrument p'~nel'and install four'"retaining screws:
1. ,Dise~gage: glove :compartrTl(:~nt d~or by. ~qu.eezingk 2. In~tallinstrument:panel as outli·ne.d in :Sectibn 45-

th~ sld~ with stop ~nd rem9vlng pin retaining chec 6'1'~ ~', " ", ' . ., ·'.' '.',
~trap 'from opposit~' side.,:.Allow,'aoor to, hang, free. '. .'., '._ . ~.:' .'

2 W · k' .'. h h' I l. ,... t ,. 3. Installdefrqster Inlet .retall'Jlng.~crew.·, . or Ing , t roug 'g ove compartmen opening, ,.,01 .", " .' , • • ••••• ". '

" ',' remove temperature c.qr:'trol cam retaining screw Demister Nozzles ·and ,Hoses
" and lift cam away from plen~m. , _" .', ' .'.' . ,.... .. .' ,

. -' '. . . Removal and Installation'" ..... . I • , ';1

.3. ...Move cam, a,s nec~s;saJ.Y, to dlsqonnect ~."..'. . :" .' , . ',:, .f: '- .•. ,...... •
temperature 'control c~ble. and remove cam fro~ 1. Remove Instrument ~,paflel·, .as outlined -In Section
vehicle (Fig. 9). . 45-61. - .

Installation, ' .' 1,"', 2. Remoye two' nuts attachin'g RH and LH de'mister
. .' .... ' . .,: '," '. ' ·nozzles to instrumenrpanel.. They are located in

1. '", Conne'c~ temp~rature ~ontrolcabl~ .to te~perature .opposite. Cc)rriers of the panel'. Disconriectflexible
control car:n. Ens~re that the cable IS routed under ,ho'se 'which.' slides' .over the input end,- of '"each ,
caqle retaln,er on" cam. .nOzzle (Fig~· 11 )-.' ..

2. P6sit!~on temper~t~re contra, cam on top of ~Ienum 3. A connector which slides over a slip joint opening
and )n~.talt ret.~~nl'":lg scre\\,:." '~"': in the ~enter duct receives th~ opposite end of

3. Check J, operation of cam-for a full range; of ' each of the 'demis~~r hoses. The hose~ to the left
teinperafure ~ contr91.... Adjust temperature control demister ,nozzle slides oyer a neck on :·l:Jpper
'c,able as n~c·essary. . , ...' surfa~e of cC?nn.~~tor. " .

... • : . : . - 1 . - 'The hcis~ ~n, the ~ight'demister nozzle slidessover a
Instrument Panel,·. ':, ~" neck 6n' onb6ard surface of connector. To
Procedure for: removal'and·installation of the,'instrument . I disconn'ect' a' hose, ..pull' it off connector -ar:ld/or
panel are covered in Section 45-61. :demister~. nozzle. :", ,

DAVE GRAHAM INC. - 2012 
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36·25·10 , r tieat~r:'~nd V~ntilation· System ,36·25·10

.~ 'HEATER/A/C' '
CONTROL ASSY

-19980-

TEMPERATURE
CONTROL CAM

-19788-

TEMPERATURE
CONTROL LEVER, -

ii,

\
TEMPERATURE

CONTROL C.ABLE ASSY
. -18'D306·

-:CCl3147-A

FIG. 9 Temperature Control 'Cable from Control Assembly ~~ Cam .

2.

1.

5.

Floor Duct'

Remove the plastic attaching screw from' the
bottom. side of the ple~um.

,Remove the push nut sleeve from the attaching .'
"hol~., '

3.· Diseng'age the floor du~t from the pl~rium (Fig. 1~). '.

4.' To in'stall the duct, position it on the plenum and,
, ~ngage the lugs inside the~ duct. with. t,heir. mating
slots -in 't~'e plenu~. Tilt ~t~e duc~ intq plaqe~ Then,
push i~"'into sec'l:Jre engagemel'1t. " .. .,'

Start 'the plastiC scre~'i~to th~:'pLish" nut. sleeve.
Then, 'install them both t.hrough the floor duct
flange and into the attaching hole in the plenum.
Be sure that the attachment is s~cure.

'To install. ~ozzles", ~oses, and:!or .c9nnector,.install " '.Heat~.r~Blower'"Assembly
two attaching nuts,lnto each nozzle. !hen, slide all ". " -, '.'
removed demis~er hO,se.s, over th~ir attaching,. R~moval ' ',.
loc~tions. '! '~,1. Disdonnect battery ground cable.-

5. - Install instrument panel 'as .?utlined'in 'Section4~'- - ,2. In"passenger,compartment, r~~o~e 'nut from' the
61. bottom of plenum assembly just to the right of

heater core ~ccess cover. '

3." In:· ~ngirie "compartment, re'move, .electrical
connect,orfrom blower mot9r. by pu,shing' on
connector tab' and pulling connector ,off motor."
Remove 'co'nnector from blower moto'r resistor.

4. Remove' bolt 'from ,heater blower as,'sembly (upper
RH side of' engine co~partment):.

5. Remove three attaching nut's' ')from the' .~eat~r-,
blower assembly (Fi~." 13). ..... ,

6. ' Pull the heate'r blow'e~' ass~mbly~' 'away from the
,d~~h, panel. , .-', . '-'" ,

Installation

1. . Posi~tlbn heal~r blower:-'assembly' ~o.:~dash ~panelin.
engine compartment" taki'ng care to align blower·
as,sembly with existing ,studs.

.,2. I~stall three nuts retaining heater blower assembly.

Removal and Installat~o"

DAVE GRAHAM INC. - 2012 
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36-25-11 36-25"'11

SCREW ~.-
~ -N803876-S2- \
~ (5 RtQ'D) .

\

fiG. 10 Defroster Noz~le

.......~

~ ..... ,,-
\

NUT
-N802539-S100-' - .....~i"'"11,,~

(4 REO'D)

INSTRUMENT
PANEL
(REF.)

# • - ~.

TO CENTER \
DUCT

\

CCL 2721-C

RIGHT DEMISTER HOSE
-19E658-

FIG. 11 Demister ~ozzles arid Hoses
-, .

3. Install- bolt to the heateJ blower assembly (upper
RH si~e of engine compa~tment). .' , .. -

4. Install electrical connectors for' the blower motor
and ~ r.e:slstor. . . ,.. .

• .. t.

,.. "," •• ## -"

"
...#.",

-, .....
..,' ~ .~

CCL 2739-D

5. In. passenger compartment, inst~II':I')~t on' the stud
:'. i at -the. bottom '·center ;. of plenum ass.embIY.·; .

6. "CO'nn~ct batte'rV 'g~dUh'd cabfe(s). Check sysfem 'for
.. proper ., operation..<: -.; .' ,., .. " ., ..

, .~. : ~ ..

."
j

~ : .. ~
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36·25·12 .Heater· and. Ventilation· System 36·25·12

.-=~~=\\) .
NOTE: . ~ ~'
RIVET N803946 AND ITS RETAINING SLEEVE ARE SUPPLIED ~~W
AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT
ATTACHING HOLE IN THE PLENUM, THE RIVET MAY BE

. BACKED-OUT WITH A SCREWDRIVER IF THE' FLOOR DUCT IS
TO BE REMOVED FOR SERVICE.

FLOOR DUCT ASSY
-18C433-

;.

CCl3148-A

FIG. 12· Floor Duct

Removal
• I ~.' ;

,1. .... Loosen all of -the. 'instrument -panel· "'retaining'
screws.~ Refer to, Section 45-6'1 ~l Move the 'panel
rearward to gain "access' to the: plenum assembly.
Remove the glove compartme~t.

2. Remove the floor air"distribution duct from' tfi~
plenum as described previously.'

: <' ~ t .:

3. ,'Remove the two nut and one screw which retain
the left end of the plenum to the dash panel (Fig.'
14). . . ,

4. Disconnect the temperature cable and vacuum~'
connections from the control assembly.

5'. Disconnect" the'. source vacuum' block which is
. - secured to' the right side· of the heater core cover:'

6. Pull the,'heater case fOrW~rd to' disengage' :thr~e
he~ter c~se studs fr0":l th~ d~sh, pafl.~I.. :. .

7. Lower the 'plenum asse'mbly from its.-loc.ation under
the instrument panel. ..; -' ~ "

Care must be taken to avoid spilling any'too'laht
from ~he.;heat~r core.

NOTE: On some vehicle's' it 'may ,be necessary to
rem.ove.the instrument panel.19wer RH .attachin.g screw
and ;the, screws attaching the two braces to the lower
cent~r 'arEfla of. the in~,trumenl pan~l..-

Installation .

1".- '~Position" ~h~:"'plenuni ' ..to' da~h patlel. :Install' one
~9re'W tcf att~ch the LH:.' ~hd qf plenum to ,dash
"~an~l~ _ '.>.:"', " ",'J';'" . ' '''. ,,~,' '; .

2.' Position.,the heater case to dash,'-panel" making
,sure .that the heater case' studs,. are inserted
,through .. holes in' th~ ,dash" panel and plenum
',flange.' " " , " .

3. .. Positiqn , the-
r

instru,ment ' panel :land~ tig'ht,en its
~, retaining screws.' '. '

4. Snap the temperature cont~ol'cabie .into the cable
, '.. rrlQunting: bracket 6n theplenuni'. ,:~. .~ . , .

. . • . ~ , . • f • :. .. ." .. ~ . .. •

5.. ', Connect'the ·control vacuum and -s.o,uree va~uum.

6. Position the' 'f~oor' du'c~~':and instal,l its "push' 'pin.

7.' 'Adjust the t'e'mperature' control cable as, des9.ribed
previously. " .

8. Install the' glove compartment. "

9. ~.~heck the system for proper op~rati,on.

,. ~'.

CCl3189·A

. HEATER BL0WER ASSY. •
. ,18456- ~ -. ,.'

,FRONT OF VEHICLE

STUD '
·N803912·S2·

, (iREO~D),.~ ,:). -

..HEATER
BLOWER ASSY

. ,18456,

SEE AUXILIARY VIEW ~

-\f

WIRING
RETAINER

(PURCHASED AS •
PART OF BLOWER .

ASSY)

...: .. :\ .... ; ...

. ,

t:IG~ 13· :~eater~-~Io~e~ Assembly"':

-Heater Plenum. Assembly
. '," ~. .

r .. ",'
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36·25·1.3 Heater and Ventilation System 36·25·13

CCl3149·A

CLIP
-18471-

" ". CABLE ASSYAounNG INSTAlLAOON

VIEWD

INSTRUMENT PANEL .J .

l RETA,INER
CABLE ASSY ,

(TEMP) :.,
-180306· ----;c. =:-=::-;---

RETENTION
CABLE ASSY TAB MUST BE

l8DC cZ~A8LE

~.
CLIP P I.A

- CHAMBER ASSY

TYPICAL CABLE
, INSTALLAnON

VIEWC

NUT (2 REQD)

. FRONT OF VEHICLE

r2-

VIEW
B "i '

a 'WIRING AS:Y
·18456·

• NUT (4 REO'O' BLOWER ASSY HEATER
.N21906.S2. 18456-

~
-'-~'''''._"""..;,' ~

. , '.: 'STUD';,:,I .' " .
-N803912,S2,

UNIRAM INSTAlLAnON
, VIEWB

BLOWER ASSY HEATER
-18456-

FIG. 14 Hea.erBIQwer ~ot~r to Plenu~,,Ass~mbly
...:. .~. . .. -: ' " ..

'....

. The vacuum' motors for the panel/defrost and f'loor/~
defrost damper. doors are attachea to the undersidE(of
the' heater plenum assembly. Figure 17 illustrates thes'e," "
'motors disasse~bled from the, plenum; .. . ~

Panel/De.frost Door' Motor
. .. _ r ~.. ...~ .• ; . • ..~:oo. 'II

,. '\. ~..~;

Heater Plenum Door Vacuum Motors'

.Removal

1. Remove, the vacuum-hose from the vacuum motor.-

2. Hold door in full outsiqe air positio~ (swing to full-,in.
.board, position)' andsnap~n crank' (Fig. 16).

'3. Align the hole in the vacuum motdr ,arm with the,
peg in .the door _cr~nk.

4. Slide the arm downward Over the peg and along,
the inner' surface ,of -the retaining flange with the
arm :~~ats b~low· the ~ase of .the. !Iange surf~ce.;,

NOTE: If the flange has .,been broken off, install the, "
spring nu~ :sas descrjbed in Step 2 of the Removal
procedure:',. W • '. • ••• ' ~",

.5. Install:th~ -bl~wer motor in housing and connect~
blower.. motor electrical harness. . . .;'

Heater Plenum Doors'

.The damper doors inside the heater plenum assembly
. cannot be replaced. As a ,r,esult, if there is· a, problem '~in

the floor/defrost or the· pqn~l/defro~t door, ,the plenum,
including these doors, must be. replaced. The plenuni '
must also be replaced if there is damage to the heater ~,

case mounting studs which cannot be repaired.

Outside Air ,Door .Vacuum Mo~or, Crank
al1d/orDoor ' ".:. ',-

, ,

Removal

1. Disconnect the blower' motor -' conn'ector and
"remove the' blower ,mqtor.

2~ If only the vacuum' motor is to' b~""removed,
disconnect, the two screws which attach the motor
to the, upper surface' of ''the outside' door duct

3. Pry the motor and arm assembly upward at the arm
end to free it from its mounting peg. A retaining'
flange which is an. integr~l, part' of the,' crapk, peg,
and flange' component may partially obstruct the
,motor arm in' its upward movement along' the peg.
·.If this retaining flange should bre~koff when
forcing the' motor arm upward, a '3/16: inch spring
nut (Part No., 383358.:.S) -must be used to retail) tt:le
motor' arm -when the same or replacement motor ,is
~nstalled. Figure 15 illustrates motor removal in
View A "and "the area - in '-which reta,ne~_flange
breakage might occur in View B. ' -,

4~ Look, through·"b.lower motor opening' in the case .
and use a, screwdriver to depress the' shap~on door
crank, whiJe pulling up on the door shaft to release
the cran~.· .~rom the. poor' .(Fig. ,16).

. 0.. Remove ~t).e d09r _J~rough the .blo~er motor
opening. "

Installation .

1. Insert., the Q,oor through the blower m.otor opening:
Seat the bottom door pivot first, then swing top ,
door pivot .into place.-
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36-25-14

f:-.

.. ' .. ~ ..

..#, •••..\

Heater~ and Ventilation System '

, SCREW

Y
.. 389915-52 . -

. (2 REQ'O)

. MOTOR ARM

- "
r

~, , '

36-25-14

ELECTRICAL
WIRING
HARNESS

, CCL27'I-A

FIG. 15 Outside, Air 000'"' Vacuum ,Motor .Removal'

2. Remove 'the -two screws· which attach the motor
and .bracket assembly to' the ,p~el1um. . ,

3. Rotate the assembly so that the slot in the, bracket
is parallel with the tee-shaped end of the door

•'crank arm. Pull the motor arid brackef assembly off
the crank arm.

Installation
1. Insert the end 'of 'the crank:arm into the slot 'in ,the',

motor and bracket assembly~ 'Then, rotate the
, assembly into alignment with the 'bracket attaching

holes in the plenum. '
2.',' Install the' two motor and bracket,' assembly

attaching screws. ':,.. '
3: Install- the vacuum :hose on the'motor.

4.' Verify that the systemfurictions properly.

Floor/Defrost Do'or Motor ' ~ .

Removal
, ,

1. Remove the flqor duct as described.

• "1, ,

2. Disconnect, the two ,.vacuum, hos~s.,' ,from' the
vacuum ' motor~

3.. ,: Remove 'the two 'screws which secure .the· motor
and bracJ<et assembly. to ,the plenum.

4. -Using a small screwdriver, depress the tang 'on 'the
side, of the door operating lever and:pull the motor
arm out of the lever. Refer to Figure 17 ~

Instal1lation

1. ~ Slide the ,motor arm'- into the"d~or: lever Li~til the
~ocking tang engages. ' ,

~_1 ' -:

2. Attach the 'two vacuum hoses.

3:, ' Install the two motor arid bracket attachin~g screws.

4. ,I.,,:,stall the ,floor duct.

5. Verify that ,the system functions properly.
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36·25·15 Heate~::and Ventila~(on·'Sy~te~ 36·25·15

HEATER
BLOWER MOTOR

- 'HOUSING
OUTSIDE'
AIR DOO~

).,' J

. -~........

.~ .

CCL2728-A

. ~

FIG. 16 Removing the OutSide, Air Door Crank "

,',
' .. I,

',' t:;: I

: 6.. Check -system for proper operation, ~nd coolant
,,,:: ::'.~. leaks.,':' . :

'~'\. ~,. -.
Blower MQJor and Wheel'

Heater Core .

, Removal

1. Allo~ the engine to 'cool. Then, observing the
safety precautions outlined in Section 27-02, Removal;···.: - .' . .
Cooling $Yst~m Service, proceed as follows'. 1. ..DiscohneCt .cattery ground cable(s).

2. .Place a"thick cloth over··the f!'idiator cap. . . 2. On Califotnia vehicles, remove emission module
3. 'Turn the cap slowly to' its f'irst stop to 'r,elease' forward~ of blower motor.

system ,pressure., , 3. Dis6~~Tnect ~ire harness ~ ~on~ector ,fr~mblower,
4. When the pressure has'been -released, tighten the , motqr by pushing down on connector tabs and·'

radiator cap.' .~. pulling connector" off motor. (Refer ~ to Figure 1).

5. Disconnect the heater hoses from the heater core 4. Disconnect blower motor cooling tube at.. blower',
tube~, ,c;lnd plug th~ hoses. motor. .

6: For easier access; remove the.glove compartment. ·~·5.A Remove"four screws attaching blower motor~and'

7 F "d th rt t wheel to. heater blower assembly~ ..,~-I •. rom Insl e e passenger compa men, remove
the seven screws, which attach the heater. core 6. Holding cooling tube aside, pull blower motor anq
access cover to .'the plenum (Fig. 18). , .. ·wheel 'f.rom .heater· blower assembly" and remove if '

8. Disconnect the vacuum source.: 'Leave the,~~cuum from vehicle '.(Fig~ 19). . .<. .,:., "

harness attached ,to 'the coveL Remo'J.e,the' cover. lri'staliation, ., ,

9. Removethe'h~ate'r core from the·ple~u~. 1. Jn~tall bl6~er "':'h~~1"6~t6;bio~er mot~r~'sh~ft.
.... ., . t.·· .... '". . . '

Installation ~ ']<-'r .... ' • ; \ ' " " ,2. Install', rub clamp a~ sh~wn. '. ,

1." ", Position the heate'r core" ,and"' s'eal .-in the,:.-plenum ~: 3. Holding cooling tube aside, position blower;-.m6tor
assembly:;, . '... ' . . , ..{"' , and wheel in heater. b~ower ~~~~mbly and ,install

. three.' attaching .screws. -' .' ': i '

2. Install the heater core access, cover on the pl,enum '. - ;. ", .' ~ '. ,~ ,
assemblY and secure it ,with its s~ven attaching 4. '" ~ Conn,act: 'blow,er l~'motor' cooling", ·tut;>e .att bl'ower
screws. Be certain that the vacuum' harness is riot .motor. ~"
~trapped or ,pinched duriri~f 'the cover ~installation. 5.' Connect wire harness connector at: 'blower ,motor:

3, Connect the vacuum "ha'rne'ss' 't~ iits '~s6urce (pl;Jsh",:~?n). . ",,' '" ',' '..

connection. '. .' , 6. ' OhG4lifo~nia '.vehicl~s, .instalr,....~emtssion:: modul~

,4. Install h'eater hoses on the core tubes at dash forward of blower. motor. . ;'
I ...... ·1 * ...... '\. .... • ...' .", .~. ·Or~..I • •

" panel in engine ,compartment. 0,0 .not, over:tight~n Blowe'r .Motor Resistor .
the ho~e ,clamps. " ; " '.

5. Check coolant level and add coolant as required. ,Removal
Refer to Section 27-02, Cooling Sys~em General 1.' Pry tHe ':wire connector from the blower motor r

ServiCe: . ',f'''' J , ' , .' • .",' " , ' :1 ~ "'~ res~stor:' . ,.- ,:,., i:.:·, 4- "
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36-25-16 Heater and, :Ventilatio~ Syst~m 36-,25~16

PANEL/DEFROST .
DOOR VACUUM MOTOR '

. -18C680-

SCREW
-390865-

M
,12REQ'Di "

, ',.,..' , " :,~.
, I

.', I "

I

I ··1--

~e/I

~

FLOOR/DEFROST
DOOR VACUUM

MOTOR
-18C680-

SCREW
-390865

(2 REO'D)

CCl3150-A

FIG. 17 Heater Plenum Door' Va~uuni Motors

2. Remove the two screws which' attach the resistor
assembly to the heater blower, asse~bly (Fig. 12).

Installation.
1. Position 'resisto~ ~ssembly on heater blower

ass~mbly.

2. Install two.. resistor attaching screws and tighten
them securely. '

3. Connect wire. connector to, resistor terminals.
4. Check bl.owerfor prope'rqperation in all blower

speeds. "

Heater Hpses
Removal and 'Installation
Figures ,21 through 24 illustr'ate the heater' hose
'installatiqns on the 4.9L (300 CID), 5.0L (302 CID), 5.8L
(351 CID), 7.3L (447 CID), an~ "l.5L (460 CID) engines.

The following procedure· applies· to 'each 'of th'e
installations.. ,

1. brain the ..coolant from the cooling system.

,2. Loosen the hose clamps and remove the hoses
from the vehicle. '

'3. Cut a length of heater hose from bulk stock which
is the same length as that of the hose ,which has
been removed.

4. Route the hQses as shown in the' applicable
'illus~ration (Figs. 21, through 25).

'5. Install the hoses on their '.fittings and tighten the
. attaching to 1.8-2.5 N· m (16-22 in-Ib).

- '.
6. Fill ~nd.bleed the cooling system. (Refer to Section

27-02, Cooling System General Serviqe.)

7 ~ Check for coolant leaks and proper operation of
the system. '
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36-25-17

PLENUM ASSY
-18471-

He~ter at:'d· Ventilation System

HEATER CORE
. COVER

(PART OF 18471)

36-25-17

HEATER CORE ASSY
-18476-

HEATER CORE TUBES
(PART OF 18476)

HEATER CORE TUBE
TO COWL SPACER

-18B551-

CCl3151-A

..

FIG. 18 Heater Core -. Access Cover and Core ~emoval

t ~, " . "

," "., .

.'.! . ......, .~. .. ..
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36-25-18

EVAPORATOR'CASE (R.H.)
-.19E589-

Heater' and Ventilation' System

RETAINER
'" ~18A287-

36-2.5-18

SUCTION ACCUMULATOR/DRIER
-19C808-

t
SCREW (4 REaD)

·389915·S2=.

eel 2731-8

..
'FIG. 19 Blower Motor. an~ Wheel Removal

RESISTOR
COILS

FIG. 20 Blower Motor Resistor

CCL2733·A
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36-25-19 Heater and Ventilation:- System 36-25-1-9

..

.-FRONT OF VEHICLE

' •. £.... ......
-., . :t,

PART
ITEM .NUMBER DESCRIPTION

1. 381260-S420A HEATER HOSE (2' REO'D)
2. 39076rS100' HO~E CLAMP - (4 REO'D)

or
389628-S1'00

. ,.

PART ":
'ITEM NUMBER

3. 18033,.

4. 19N704

."

DESCRIPTIQN

HEATER'HOSE CLip "';:"',. \.- .
(~URCHASED' AS PART~OF THE:: .:..
INJECTOR'FAN ASSEMBLY) '.:"

.... CLIP. - (2 REO'b)." ,

/ ... '".. <~ CCl3190-B

. ·,i

, '. ,\

FIG. 21 Heater Hose .1~stall~tion-4~5L (300 C·ID)..~~FI,·~ngine

'\. .
.,'
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36·25·20 Heat~r and.. Ventilation System 3~·25·20

'. J

PART
ITEM NUMBER

1. 19N704
2. 390761-5100

or
3896?8-S100

DESCRIPTION

CLIP - (2 REO'D) ..
HEATER HOSE CLAMP -
(4 REO'D) . ", .'~

PART'
ITEM NUMBER DESCRIPTION

3. (Ref.) EXISTING SCREWS·
4. 381260~S38QA HEATER HOSE - (2 REO'D)

."
\ .....""

cel3191-B

FIG. 22 Heat~r Hose' Installation-:S.OL" (302 CID) EFI Engine

·r'
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36·25·21

:4-,
FRONT OF. VEHICLE

VIEW.B
._ ~E40D TRA~SMISSION' t •.

VIEW SHOWING HOSE INSTALLATION
FOR VEHICLES WITH C-6 CR MANUAL

TRANSMISSIONS W/8500 G.V.W.
~··I

, VIEW A", .
C-6 OR MANUAL TRANSMISSION

PART , . PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION

1. 381260-S360A HEATER HOSE 3. 18AS68 HOSE CONNECTOR
(2 REO'D.)

HEATERHOSE CLA~PS '2. 390761-5100 --
OR

389628-S100 ;

(S'REO'D.) , ,
.~

. CCl3192-B

FIG.- 23 Heater Hose l:ns'tallation-5.8L(351. CID) .EFI (V-8) Engine

'. ':,

' .. , .....
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PART PART
ITEM NUMBER DESCRI.PTION ITEM NUMBER DESCRIPTION

1. 381260-S360A HOSE \ 7. (REF.) ALTERNATOR EAR
2. 18C266 HOSE ASSY. (FOR VEHICLES WI 8. 18C266 HEATER HOSE ASSY. (FOR

C-6 OR MAN. TRANS.) , VEHICLES W/E40D TRANS.)
3. N606677-S2 SCREW & WASHER ASSY. ,. 9. 376249-S100 HOSE CLAMP ASSY.
4. 180331 'BRACKET ASSY.

. ....
10. ~548 HOSE & TUBE ASSY. (FOR

5. 390761-S100 HOSE CLAMP ","', ' . VEHICLES W/E400 TRA~S:)

OR ...... 11. 33797-52 NUT· .- ., -
389628-S100 . ,- (2 REO'D.) "

6. SPRING NUT (PART OF 12. 389772-S100 HOSE CLAMP
BRACKET ASSY.. 180331) 13. 18C603 HEATER HOSE (BY·PASS)'.

-,

36-25-22

FRONT
OF

V~HICLE

; ..

HeatE!r and Ventilation System

5

VIEW SHOWING HOSE
ASY. INSTALLATION VIEW

VEHICLES WITH'C-6 AUTO OR "
MANUAL',TRANSMISSIONS' •.

-',

VIEW B

36-25-22

FIG. 24 'Heater Hose Installation-7.3L (447 CID) Diesel Engine . ~.
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36-25-23 . Heater and'Ve~tilation System

"' ,

, ~' .
.' ',.FRONT OF VEHnE

VIEW A VfEW B

• <"

CCL 3194-8

.. (, .'
,-

PART I • 04' " PART "

ITEM NUMBER DESCRIPTION
' -,

ITEM NUIVIBER DESCRIPTION .,.

1. 18C266 HEATER HOSE ASSY. 4. 18C266 HEATER HOSE ASSY.
, . (2 REO'D.)

"
(1::REO'D.)

.. ' 2. 39076l-S100 HEATER'HOSE CLAMP 5,' 376240-S100 HEATER HOSE CLAMP' , f

OR (1 REO'D.)
389628-S100

.,
6. 8548 HOSE & 'TUBE ASSY. '(FOR

3. 18C266 HEATER ,HOSE ASSY. (FOR VEHICLES W/E40D TRANS.)
'(1 REO:D.) VEHICLES W/E40D TRANS.) 7: (REF.) RADIATOR ASSY.

FIG. '25, Heater Hose ·lnstaliation~7.5L (460 CID) Engine

:.;
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36-25-24 . Heater and Ventilation System 36·25·24

. .~.

'.' BLOWER
CIRCUIT
FUSE
'30 AMP

.' ;.

'.. '.. 1.8 N·m (16-~2 ~n-Lb.) ,I
TORQUl: SPECIFICATIONS

I H~ater Hose Clamps

'j

~yst~m Protection 36~Amp Mini-Fuse (Light Green)
... ,.,

Blower Circuit In Panel F-14 (D9ZB-1~A094-GA)

Blower, Motor Current Draw
" , ,Switch Setting Amps Volts

",' {ow' . . ~

3-5 'I
..

3~4'
"

Medium Low 6-8, ;5-7
'Meqiu'm High 10.:.14 .7-10 . "

High 15-22' • 11-14 ". '.
.' "

lIIumination .. . .
"

.Control Assembly One IC.P-l~1 Bulb
, . , .

SPECIFICATIONS

ELECTRICAL

The fuse panel is located on the-dash pal1e'l·in ,'. "
passenger co~partment left of steering ·column~

... ..... ... .~...... ",' '. ': _'. '. '1,

I"

'CL3513·2D

'IR01UtD~
" : ' .oo1סס..007 'I I~'~ L:

0', CN8078-".
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resulting gas. When the gas condenses (changes
back to a liquid), it gives off heat without lowering
the temperature of the ~esulting liquid. -

Water' has a-latent heat of vaporization of 970 BrUs
and' a boiling point 'of ,100°C (212,OF). This means that,
one pound of water at too°C' (212°F), will absorb 970
BTUs of heat in changin'g to vapor at ·100°C (212°F).
Co,nversely, th~ vapor' will give off 970 BTUs of heat in
condensing back to w?lt~r. to 100°C (212°F).

Refrigerant-12 is the liquid most commonly:used in
auto'11otive air conditioning systems because in an ope,n
container it -boils at -~ .. 7°C (-21.7°F). It is a liquid that
boils or vaporizes well below passenger compartment
temperatures and, in vaporizing, will abso~b tremendous
amounts of heat without getting any warmer itself.

This tremendous heat transfer, occurring when a
liquid boils or a vapor condenses, forms the. basic
principle of all conventional refrigerati.on systems.' ..

For a iiquid to be a refrige~ant, it must aiso have a lo~
boiling point. That is, the temp'erature at which it boils
must b~ lower· than the substance to be cooled.

f /'"t ..

DESCRIPTION AND OPERATIOt4 Forexa·mple.plac~onepou.nd otwater at,0"°C-·(32°P)·
in a"container over a flame~· With each BTU of heat that

This Section gives the basic principles 'and service the water. absorbs. from' the'flame~ jts.,temperature~ rises
procedures that. apply to all Ford Light Truck air O.5:5~C (tOF). Thus, after ,it ha's absorbeq 180 BTUs of
conditioning systems. Each of the following Sections heat, the water reaches a temperature of" 100°C
(beginning with Section 36-61) covers only those (212°F). ,Even though the Jlame continues to give its
procedures that are peculiar to the indicated vehicle, heat to the water, the temperature of the water remains
system. Reference both to this Section and to the at 100°C (212°F). The water, however, starts to boil or
Section covering the pertinent vehicle -line is ctJange from the liquid to the gaseous state. It continues
ne~essary for complete coverage of any 'given to boil until the water has passed off into the
system. atmosphere as vapor. If this vapor were checked with a

,thermometer, it .also would show a temperature of
Basic Principles 100°C '(212°F). In other words, there was a. rise· of only

Air conditioning is the cooling or refrigeration of the 100°C (?1?OF) (from 0°0 to 100°C or 32°F to 212°F) in
air in the passenger compartment. Refrigeration is the water and vapor temperature even though the flame
accomplished by making practical use of three ~aws of, applied' m'any more than 180 BTUs of heat. In this case,'
nature. These' laws of nature, and their practical' the heat is absorbed by the liquid in the process of
application' are outlined in the fo~lowing paragraphs. ' boiling and disappears' in the vapor. If the vapor were
Basic A/C systems are shown' in ,Fig. 1. ,brought in' contact .with cool air, the hidden heat wo~ld

flow-Jnto the cooler air- as the vapor condensed back to
Heat Transfer water. Scientists refer to this natural law as the latent

If two substances of different temperature are (hidden) 'heat of vapqrization.
placed near each other, tile heat .in the warmer
substance" will always travel to the colde'r substance
until both are of equal temperatur~. For example, a
cake of ice in an ice' box does not communicate its
coldness to the bottle ,of milk standing ~earby. Rather,
the heat in the warm milk automatically flows into the
ice.

To determine the amount of heat that transfers from
one substance to another, science uses the British
'Thermal Un'it or BTU. One BTU is the' amount of heat
required to raise the temperat~re of one 'pound of water
0.55°C (1°F). For example, to raise the temperature of
one pound of water from O°C to 100°C (32°F to 212°F:)"
one BTU of heat must be added for 0:55°C (1°F) rise in
temperature or a total of. 180 BTUs of heat. Conversely,
in order to lower the temperature of one pound of water
from· 100°C to O°C (212°F to 32°F), 180 BTUs of heat
must be removed from the water. '

Latent Heat of Vaporization
When a liquid boils (changes to a g~s) it absorbs

.·heat without ·raising the temper~ture of the
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CLUTGH" CYCLING'
PRESSURE SWITCH

ACCUMULATOR DRIER,

SUCTION SERVICE
. ACCESS.GAUGE

'PORT VALV': .'

i: ... CONDENSER ASSEMBLY. " "

36~30·2··

/ I .'

.. .
FIG. 1 Ale Basi~· Fixed. ·.6rifi~e RefrigerantSyst~m.

Air Conditioner Components
. ,. f',

Suction Accumulator/Drier.

The suction accumulatorIdrier is ·mounted on the side
of th.e evaporator core: and, attaches 'directly to the
evaporator outlet tube~;(Fig: 1). A suction service access
gauge port valve is hio~nted on, .~he inlet f·itting of the
suction accumulator/ drie'r. for· F-Series. 'It is'located on
suction line for E-Series.' Its purpose is to provide
service access to the suction, side of the re~rigerant,

system for pressure readings and system diagnosis.' It
also may be used for .liquid', charging the 'system when
required. An inverted .. liquid. diverter cup· is internally
mounted on top of the refrigerant 'vapor return tube, in
the center of the ,suction accumulator/drier, to .prevent '
the heavier, oil-laden liquid' r.efrigerant from gQing
directly into the compressor suction line. Upon 'entering'
the inlet of the', suction 'accumulator/drier, heavier,' oil
laden refrigerant contacts the liquid diverter cup, which
serves a~ an umbrella, and drips down onto the bottom
of the housing. A small diameter oil ·bleed .hole,.
approximately 1.1 mm '± 0.06mm (0.0445 inch ± 0.0025
inch)· above the bottom' of the ·housing, allows the
accumulated heavier liquid. refrigerant and oil mixture to
re-enter the 'compressor suction line ata controlled rate.
As the heavier ·Iiquid, refrigerant and' oil mixture pass
through the small ,diameter liquid bleed hole, it has 'a
second .opportunity· to revaporize· and recirculate
through' the compres~or without. causing compressor
damage due to slugging. A fine mesh screened filter fits
tightly around. the' bottom· of the vapor return tube to
filter, out refrigerant system cqntaminate particles and
prevent the'm from plugging the 'oil 'bleed hole.

'A desiccant bag i~ mounted inside the suction
accumulator/ drier' t~nk assembly' to - 'absorb 'any
moisture ~hich may ~e in the ref~igera~~ .system. ' ,
" Another fitting, orr the suction accumulator/drier, is

used to mount the clutch cycling"pressure switch. It has
a lo"ng-trav~1 Sch~ader-type valve stem core installed in
the fitting opening to prevent refrigerant loss when ,the
clutch cycling pressure switch is removed.

I • .. ~

Evaporator Core
The evaporator core ,·is' -a multi-pass plate/fin

aluminum core. The liquid line connects to the bottom of
the core and'the suction (Io~ pressure) 'line connects to
the top of 'the c'ore. The liquid line'tube is fitfed with a'
fixed orif~ce ·to oontrol refrigerant flow~' This orifice can

,be removed from -the evaporator' cor~ tube for
replacement if it becomes :necessary.However, a' '.
speqial tool is necessary to' ,prevent breakage of the
orifice. ~ , .,' - . '

Expan~ion' Valve-E·150~E·350 Auxiliary~nit

The expansion valve meters 'refrigerant into the
evaporator according' to cooling' requirements~ The
restrictive' effect of t~e expansion' valve, ~ while limiting
the refrigerant flow to the evaporator;' results in the
reduced evaporator pressure. .

The expansion valve consists; of 'the valve and a
,temperature-sensing capiljary tube and bulb. The valve
is connected to the inlet tube of th~ evaporator and the
sensing pulb is clamped., to the outlet tube of. the
evaporator. . ,',.

.' ,

The expansion' valve is opened and closed by'
opposing pre.ssures on ~ither side of t~e diaph~agri1.
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36·30·3 Air':C~nditioning General Service 36·30·3

The temperature-sensing"bulb which is'clamped to the charge. 'The high pressure relief valve'is-Iocated in the
evaporator outlet tube usually contains Refrigerant-12. discharge man~f~lq at the top of t~e co~pressor (Fig. 1)..
As evaporator outlet tempera~ur.e rises, the Refr;ge.rant- Condenser ..12 expands and exerts pressure against the diaphragm
to open the valve further and admit more refrigerant into Refer·,to Fig. 1.
the evaporator' for increased cooling. .As evaporator ..· The air .conditionji"lg condenser is Io'cated in front of'
outlet temperat~re fails, 'he pressure against the
diaphragm is decreased. Inlet.,pressure' on the opposite th.e radiator. The,. condenser receiv~~ compressed
side of the diaphragm then starts closi,ng the valve. The (therefore: heated) refrigerant g~\~ !rofl) ~he compressor. ,
valve tends to seek a position to control the Refrigerant- .As ~he hot refrigerant ga,s floWs through the
12 flow to maintain "near ·maxil1)um' cooling, from the condense'r, it is cooled by air passing qver the fins.. The
evaporator. ' . cool~d~ 90mpressep ,refrigerant gas.condenses to liquid

. refrigerant which flows' directly to the evaporator
Fixed Orifice' Tube . thro'ugh 0 the fixed orifice' tube in the ~vaporator _inlet
\ The fixed orifice tube i's a restriction between the high .. '.-; '(. .

and low pressure refrigerant and meters the flow of Spring Lock Coupling
liquid ref~.igerant into the evaporator core. The spring lock coupling i.s' a refriger~nt line coupling
. The fixed orifice tube is 'Iocated in the evaporator inlet held together by a garter spring inside' a circular cage.'

tube and has filter screens on the inlet and outlet ends When the coupling is connected, the flared end of the"
of the tube body. The filter screen~ act as strainers for .female fitting slips behind· the garter spring inside the
the liquid refrigerant flowing througti the fixed orifice' cage' of the male fitting. Th,e garter spring and cage then·
opening. O-rings on the tube body prevent -the high prevent the flared end of, the' 'female fitting from pulling
pressure liquid refrigerant from, bypassing the ·orifice. out of the cage. 1, ' '.

Adjustment or repairs cannot be made to the fixed Two O-rings are used'. to seal between the two,
orifice tube assembly and it must be replaced as a unit.; components of the coupling. These O-rings ,are made of :
F-Series and Bronco vehicles use a 0.062-inch orifice special material and must 'be replaced with an O·ring
tube color coded red and the Econoline main system" made of the same materi~L The O-rings normal.~y used ..
use a· 0.057-inch ,~rifice tube color coded orange. in refrigerant system connections are not the same·
AIC C d CI h material and should not be used with the spring lock

ompressoran utc .>coupling. Use only the O~~ings listed in the Master Parts .
The refrigerant sys~em in Econoline vehicles. Catalog for the·} spring ·Iock coupling....

incorporates either a Ford-built, 6-cylinder, axial
compressor model FS:6 ,for gasoline engines or -a A plastic, indicator ring is used on spring lock

,Nippondenso; 6-cylinder, axial compressor. model couplings to indicate, during vehicle assembly', that the.
6E171 for diesel engi~es. coupling is connected. Once 'the 'coupling ·is· connected,

the indicator ring is no longer necessary but will remain .
The F-Series and Bronco vehicles use an· FX~15 captive by the coupling. near. th~ cage !Qpeoifl9. 4,.

compressor for gasoline' ,erlgines~ This compressor is' a
Fora-b~ilt,- 10~cylinder, swash plate unit.' The F-Series After the coupling has been cleaned,inst,all new
with a diesel engine is equipped with' a 6E171 O-rings lubricated with cle~n refrigerant oil. 'Connect the,
compressor.. ;..,' .. coupling by pushing with a slight twisting moti9n. When

the coupling is connected a di.stinct click or,.snap.should
An 'electro~magnetic clutch" used with e"ach qf'these be heard or felt, indicating .positive .engagement If,

compressors, is) 'energizeq ~.when the clut~h I"~ cycling pqssjble, visually inspect the cage to, ensure that the'.
pressure switch, located 'on ttie suction accu.rnulat<;>r- flared end of the female, fitting is .fully beh.ind the garter. .
drier, closes. The closing 'of the switch completes the spring..Ot.herwise,'.push and~p~1I on th~·_fitting ..·to verify
circuit to the clutch and draws it into engagement with enga t
th d . h ft gemen .' .. .J

.e CO[Ttpress0r.: rive sa.... , .
The pressure acting on the pressure switch and the Clu"tch' Cycling. Pressure Switch'" ."" : "," .

ambient temperature existing at the temperature sensqf As'described previously ,u~d~r A/C '~omp.re~sor ~nd
combine their effect to' control compressor clutch Clutch, the clutch cycling pressure switch isrnounte,d.on
engagement. When both pressureand.temperature are a Schrader valve-type of·.fitt;ng on the accumulatorldrier
within. specifications and ~he control lever is set 'at MAX .assembly: A valve depressor,' located· 'inside the

. A/C, NORM,A/C,.or either of the-.settings calling for full thre~ded end of. the pressure switch; depresses the
or partial defroster operation, the· compressor will- be Schrader valve stem as .the: switch is 'mounted and

'operating. (Compressor operation during defrost is allows the su'ction ,pressure ,inside the accumulatorldrier.
provided. to ,minimize hum'idity in the passenger nousing: to' control the~ switch operation. "The, electrical
compartment). The compressor is mounted on the side· switch ·'contacts are normally' open~ when the",suction
of the engine and is driven by -a belt. B~lt tension pressure is at' or below -169 kPa (24..5 psi);' 'they 'will
adjustment ..is obtained.. ·: by. means,~of .an au~om'~tic close when the suction pressure' rises 'to approximately__ "
tensioner (g~soline' engines) ,or'i, by moving the 293 kPa.· (4'3.5 psi) or above,.: Lower: :amb,jent·
compressor ..braces ~ away from' the engine (diesel' temperatures (below 9°C or 48·oF),'d~ring cold 'weather'
engines).' seasons,' will. also open the, ·clutch .cycling pressure

switch contacts due to the pressure/temperature
High Pressure ~elief, Valv~' relationship of _the refrigerant in .the system.' The

Und'er e'~treme" pressure conditions, Jhe:t:ligti· .electrical 'switch' contacts control'the. electrical circuit.to
pressure relief ,valve will momentarily 0pE?n, allowing the compressor's magnetic clutc,t) c,oil. When. the switch
refrigerant vapor to esc~pe., This relieves' excessive contacts are closed; the, clutch coil is energized and the,
pressure that might damage the compressor. The valve AlC clutch is engaged to drive "the 'compressor. When·
closes as !soon as. pressure is lower -than the relief the switch contacts are open, the' compressor'·s
,setting. This p~events loss .Of, the co~ple~e re~rigerant magnetic clutch ,coil is deenergiz~d, the A/C clutch is~
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disengaged and the compressor,~does, hot'operate. The
clutch cycling, pressure switch, when functioning'
properly, will control the,evaporator core pressure at a
point ~vvhere, ,the' plate/fin' surface t~mperature will ~e
ryiain,tained 'slightly above freezing which prevents
evaporator' icin,g and' tt,leblockage "of. airflo'w. " "

Service Access Gauge Port Valves "
, T~'ese' valves are si,milar tq a tire valve '(F'igs. '3 and 4).

Th~ service valve in the high pressure line (from
c.ompressor tp'c0r:'denser) all9ws ~~cess to the high,
pressure side of the system forattaching a service hose
and pressure gauge. The service valve in the low,
pressure line (from, evaporatorrto compressor) allows
~ccess to the low' pressure side of \he system for
attaching a service', hose and pressure gauge. High
pressure service'valve adapters are shown in Fig. 4. An
additional low pressure gauge port valve adapted to the
accumulator is available for attaching a service hose or
pressure gauge. Refer to Tee Adapter Tool procedure
as outlined in this Section.
NOTE:' Protective' 'caps must - be tightly installed,
inasmuch as' they."contain the I primary seal for gablge
port· valve. '. ,

DIAGNOSIS ~ND .,TESTING
,Diagnosis .is' rD'ore ',than . following a series of

interrelated steps to-' find" t~e solution to a ~pecific

condition. It is a way of looking for syst~ms that are not
functioning properly ·and· finding out why. 'Also, it is
knowing how the systert:l should work, anQ whether it is
working corr~ctly.

,Kn9w the System '
, "

Know how the parts go together and how the system
operates, as well as its limits and what happens when
something goes wrong. This may require checking the
system against a known good system.

Know' the' Histor)f, of ,~he Systes;n ~ "
,', Know how old the system is"and its service history",
w~ich m~ght relate to the present condition. A clue in
the~~, are~s may sa~e, time. , , ' , ,

Know the History of the Condition
, Find .0l:Jt if the condit~on. started suddenly or gradually,
or whether it was' related t6 some other occurrence like
an accident' or :another: component "that was ,replaced.
Knowing how'the condition was disqovered may be ,an
important clue to the .cause.

Know the Pro~ability of, ~Certain :~Conditions

D'eveloping
Most conditions are caused by': simple things rather

than by complex ones; and they, occur in' a,' fairly
predictable' :'pattern." Electrical problem conditions
usually occur at connections rather than in components.
An er)gine ','no start',' is more likely·Oto be caused' by a
loose I wire ora, component out of aqjustment than a
she,ared..off camshaft To' avoid spending unnece~sary
diagnosis time, do ,not eliminat~ certain failures unless
you are sur~ that these failures ~re impossible.' AJ~o,
although a patt may'be new, it ,is no g~arantee that 'the
part is fU'nctioning properly." ',.

S~fety' .. Precautions ,
, \The refrigerant.used in the air conditioning sy'st~m is
Refrigerant..1'2. Refrigerant"12', is non-explosive, non
flammable, noncorrosive, has practically no odor, and is

heavier ,than air. A,lthough it is classified as a ',safe'
refrigerar:lt, certain precaut.ions must be observed to
protect the parts involved and the person' ,who is
working on th~ unit. '

. . ...r

CAUTION: Use only Refrigerant-12., Do not:: use.
refrigerant th~t is canned for pressure-operated
'access~ries (such as 'boat air. horns). This type is
not pure Refrigerant-12 'and", will cause' a
malfut:1ction.

W'AANING': AVOID ,CONTACT OF": LiQ'UID
REFRIGERANT-12 WITH SKIN AND EYES. AT
N,ORMAL ATMOSPH'E'RIC,' PR"ESSURES' AND
TEMPERA'TURES,REFR,IGERANT-12 EVAPORATES
SO QUICKLY THAT IT HAS THE, TENDENCY TO
FREEZE ANYTHING IT'CONTACTS. SHOULb LIQUID
REFRIGERANT COME' IN CONTACT WITH THE
EYES, IMMEDIATELY WASH WITH A FEW DROPS
OF MINERAL OIL FOLl-OWED BY· A· WEAK BORIC
ACID SOLUTION. CONTACT A PHYSICIAN
IMMEDIATELY.

WARNING:, ALWAYS WEAR SAFETY GOGGLES
W,HEN SERVI.CING ?'ANY PART OF THE
REFRIGERANT SYSTEM. REFRIGERANT-12 IS
ALWAYS UNDE'R PRESSURE. "BECAUSE THE
SYSTEM'IS TIGHTLY SEALED, HEAT APPLIED TO
ANY pART' OF THE 'SYSTEM"'WILL' CAUSE
E,XCESSIVE' PRESSURE BUILDUP. TO AVOID 'A
DANGEROU,S EXP.LOSION, NEVER '. WELD, USE A
BLOW TORCH, SOLDER" STEAM .CLEAN, ,BAKE
BODY FINISHES OR USE AN EXCESSIVE AMOUNT
OF,'HEAT ON OR IN THE·'IMMEDIATE AREA OF ANY
PART OF THE 'AI'R C·OOLING SY'STEM OR
REFRIGERANT SUPPLY TANK, WHILE CLOSED TO
ATMOSPHERE, WHETHER FILLED W'ITH
REFRIGERANT 'OR ,NOT.

WARNING: LIQUID .REFRIGERANT , E'VAPORATES
RAPIDLY, DISPLACING 'AIR WHERE THE' ~
REFRIGERANT IS RELEASED. TO PREVENT
POSSIBLE SUFFOCATION IN ENCLOSED AR,EAS,
DISCHARGE THE REFRIGERANT, FROM AN' AIR
COOLING SYSTEM INTO THE GARAGE EXHAUST
COLLECTOR. MAINTAIN GOOD :VENTfLATION,
SURROUN~ING T.HE WORK A'REA. " '

WARNING: ALTHOUGH -REFRIGERANT-12 GAS~;

UNDER NORMAL CONDITIONS, IS NON
POISONOUS, THE QISCHAR~E OR REFRIGERANT
GAS NEAR AN OPEN FLAME "CAN ,PRODUCE A
VERY POISONOUS GAS. IT IS Q'ENERATED WHEN
THE F'i..AME.;,TYPE LEAK DETECTOR 'IS USED.
AVOID INHALING FUMES FROM THE lEAK
DETECtOR. MAKE CERTAIN THAT'REFRIGERANT
12 IS STORED AND INSTALLED IN ACCORDANCE
WITH :ALL STATE AND LOCAL ORDINANC~$~

CAUTIQ,N: When admitting Refrigerant-12 -gas' i,nto '
the cooling unit, keep the tank in an' upright
position. If the. tank is on its side or. upside down,
liquid Refrigerant-12 will enter the system, and
C:iamage the ~qmpressor. .

'Service Precautions

Observe the following serVice 'precautions'.

1.' N~ver· open or 'loosen' a'~ conn~ctiQn before
discharging th~ syst~m. .. '

2. When loosening a conne~tion, if, any residual
pressure, is evident,' allow it to leak off before
opening· the fitting. ,",
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3. Evacuate a system which has b~~n _open,ed to'
'replace:a.componeDt or one which has disch~rged.

, through leakage befor~ c,hargin~. ,,'

4. Seal open fittings, with a cap or' plug':immediateiy .
after disconnecting a component from the system.

5.· ' 'Clean the' outside of the"fittings' thoroughly before:.
disconnecting,.a ~ompon~nt from. :the system.,'

6. Do not remove the sealing caps 'from a·
replacement~,C?omponent, until re~,dy to".inst~11. ,': .'

7. Refrigerant-oil, will ',abso~b moisture fror:n the
atmosphere Jf left, uncapped. Do riot open 'an oil
container until ready to use and. ins~all the cap
immediately 'after, using. Store the oil' ,ollly ,in _a

,clean,. moisture-free cont~i~er~." ", ", ,

8.' Install a ne~ "seal ri'ng ,bef~re connecting a~'open
, fitting.· Coat the fitting a~d, seal with refrig~rant oil

before ,'connecting. . . ~ .,
, '. 1

9. Wh~n installing a refrigerant lifle, avoid sharp
'bends. Position the ~line away from the exhaust or
~ny s.harp edges' which ,may chafe the line.

10. Tighten fittings oniy to spe~ifications. The" steel
and' aluminum fittings used in the 'refrigeration
sy~tem ·will 'riot toterate over tightening: .1 0"

1f. When disconnecting a fitting, use a wrench on: both
, ,halves' of,. the fitting to preve,nt' tWisting of the

... refrigerant lin'es ortLibe~.. ' ",.~

12. Do .. not open a refrigera'nt system :or uncap' a
replacement component unle,ss it is as close as
possible to (oom "temperature.. This will 'prevent
eondensation', from forming inside a component
which. is cooler th~n the surrounding ~ air. '" .

,13. Keep servic'e tools and 'the Work area, clean,lto
avoid cont~mination ~f a ref~i~erant system.

Sy,stem Vi!»ual Inspec'tion
o , " , " •

It is possibl~. tq detect problem' cause~ by a careful.
visual inspection' of the,' A/C refrigerant ~yste'm. Thi~

includes broken ,- belts" obstructed condenser air
passages, a loose clutch, loose or broken 'mou'ntirig
brackets, disconnected· .' or broken wires, and. 't)lany
refrigerant lea~s.,

, ~ , . \

A refri.gerant leak .wHI usually~, appear 'as an oily,
residue at the,le'a~,age~'point in the, system. The oily
'residue soon picks up ,dust or dirt particles from the
surrounding air and appears greasy. Through tim.e, this
will',build up and appear 'to' be a, heavy dirt-impregnated
gres,se.. , , .' .

Most common leaks are caused by.-damaged or
missing O-ring $eals.atJhe v,arious"hos~ and compQnent
conn~ctions. When,' these . O-rings are rep'laced,
lubricate the new O-rings with refrigerant oiL ,Be careful
to keep shop towel lint frorT} ,contaminating' the irite.rnal,
surfaces of t~e connection. Leakage ,may occur at a '
spring lock coupling if the wrong O-rings are 'used at the
coupling. Use only the O-rings listed in the Ford ~Master . ,
Parts Catalog for the spring loc~· coupling.

If the system:"c~ntains nc""refrigerant or is extr~mely.
low on refrigerant, the c~utch will, not ~ngage for
compressor operation. A' rapid cycling 'compressor
clutch is usually an indication that the system is low on
refrigerant. Also, clutch cycling' will normally, not occur- ~

when the engi,ne is operating at curb. idle, ,speed.

Suction AccumulatorIDrier Replacement
, R'eplacemerit'. ~of t~e' su'ction acqumulator/drier i's

necessary anytime a' major ~omponent of the refriger~nt

sy~tem is replac~d.' ,A major componentihcludes
coridens~r, c'om~pressor, ,eva'porator core" or a
refrigerant hose/line.' An orifice tube or O-ring is not
considered a rn~jor component but the orific~ tube
should be repJaced whenever the compressor' is
replaced for lack of perfqrmance: f

~~ In additio,ri to th~', prec~ding - .cond,ition, the
aQ9umulator(drier should~also, be replaced ~f one of the

,following .conditi9ns' ~xist. "

1. ,~' 'The accumulatorI drier is perforated.

2:',~ ,The refrig~rarit system has been opened to th~'
atmosphere for .a period 'of·',tim~' 19.ng~r, tha~'
,requi~ed to ~ake a minor repair. . , ·

3. There is eVidence of moisture in the. system' SUCh.
as _'internal, corrosion of metal refrigerant lines or
the refriger~nt oil is thick and dark. I

When, replac,ing th~ 'suction accumulatorldrier, the'
procedure given here must be followed to ensure that
the total oil charge in the system is correct after the ne.w
accumulator/drier is installed.

• Drain the oil from the removed accumuiatorldrier
, into-, a suitable measuring container. It may be

. necess~ry to ~drill one· or .. two 12.7m.m (1/2 inch) 0

holes. in the bottom of the old accumulatorI drier 'to
·ensure that' all the oil has drained out . "

.' Add the same' amount of clean new refrig~rant oil
,plus one fluid ounce (two fluid ounces on 1989 and
later models). to the new accu'mulatorI drier.,Vse,
only the oil specified for the specific 'vehicle being
serViced. . ' .. ~,_' ,,,:~ . ' .

~ ".. .. ...

Tee Adapter Tool,
A Tee Type Service Ada'pter'tool D87P-19703-A 'or

equivalent may be used to qiagnose the low pressure
side of, the refrigerant system. The 'tool is shown'
install.ed 'in. Fig. 5. " ' '". .

1. ' Disconnect electrical connector at,clu~ch, cycling
pressure switch and remov,e switch from switch
fitting. ' , ."

2. Install' a,~new clutch cYGling, pressure swit9h and
.,O-ring on- adapter tool, (Fig. 5); and plan to leave it
on ~dap~er .as' a ,permanent part of 'tool. Lubricate
O-ring before.. installatiC?n. .

3. Install, tee adapter tool on clutch cycling pressure
swi,tch' fitti,ng and, tighten, it secu~ely. "

4.' Connect low pressure hose 'of manifold gauge· :set
.-', to ~ide fitting.~.f-,!ee.Adaptertoq,l. .

5. Connect electrical connecto'r to cl,utch cycling
. ':' pressure switch on Tee Adapter tool. ' ,

,""With ,the Ad~pt~( Tool installed in this manner, the .
. refrigerant. system " can be operated under norrhal

cqn.ditions with clutch. c;:ycling pressure 'switch control
and" ~vaporator (suction) pressur~ may be observed.
Thi~ provides a more ,'acc'urate low pr~ssure re'ading
than c~n'.'be' obtained from a,lowpressure gauge P9.rt
locatee in' the suction' line or ',near 'the compressor.

, After' compfeting the repair, "disconn~ct th~ "manifold
gauge set from, the. 'Adapter TooL Discohnect the
el~ctrical, 'conn~ctor from the clutch, cycling, pressure
switch ,'on .. the tool and remove' the tool from ,the·
pressure switch fitting. Install' ~the. removed clutch
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cycling pressure switch and conn~c~ the el~ctrical
connector.', ' ;.

SERVICE PROCEDURES

Discharging the1'~S,ystem'
: ... (., ~ \ ~ . .-

Di~charge:' the" refrigerant from, the system before
repl~cingi ,any' part.. of- t~e 'system (except the
compresSor v~hicles' with manual valves). On vehicles
with manual valves, make, sure valves are back-seated.

1. . , Remove caps ~r'om high' a~d low pressure s~rvfce
gauge port valves in high and low pressure lines.

2. Tu'rn both manifold. gaug~ valves f~'lIy cl~ck~ise to
, Clc;>se ...gauge',s'et to center"outlet hoses.~ .

3. ' If gauge set ho·ses. --do' not have service 'valve
actuating ,pins, install 'Straight Adapter T71 P
19703-S and Curved Adapter. T71 P-19703-R or
equivalent on manifold gauge lovi pressure hose.
-Install a' speqi~1 adapte,r'coupler on high pressure
hose.' ': . " , ... '

, .'

4. 90nnect high ,and loW pr~s~ur~ g'auge hoses with
.adapters to .respective' h.igh and low press~re

servic~ ga~ge,port va.lves.

5. Place open e,nd of ,ce~~er hO,se ~n a ,garage exhaust
outlet. ,', ,

. '.. •• l\.. :

6. Slowly' de-pressurize , refrig~~~tion' system' by'
opening lowpressu.r~ r9auge valve a slight amount
and allowing refrigerant to qischarg~ slowJy from
system.

• ""." • • C'... " ~

7. ~ After 'sY:.$tem is' nearly 'disch~~ged, op~n high,
pressure gauge valve very slowly to avoid losing an
excessive' a'mount ,of refrigerant oil. Allow any
refrigeran.t remaining in cOI'DP~essqr and high
pr~ssure 'li~7 :~o 9,ischarge. '~ :.

Evacuating the System
1: ,:' 'Discharge re1rigerant system as' outli'ned. i

, '.
2.' Be certain manifold gau~ie set ·is c'onnecteq as

follows:' .

, a.' Low p,ressurehose' con'nected to low pressure
service 'gauge, poft on, \ 'top center of the
~ccumulator/drier' asser:nbly. '

, b., High pressure 'hose to high press'ure g'auge
. 'port on. r'comp~essor discharge, line at

condenser connection~ An adapter is
necessary' at 'this ,service:'gauge P,ort.", "

c. Connect manifold gauge set center hose 'to a'
vacuulTl, pump; l~. i ~ ',', '

3. Ope~ manifold gauge set valves' and' s.tart vacuum'
pump. "

, , 1,

4,. Ev~cuate' ,system with' ,vacuum, pump ~ until. low,
pressure gauge reads at le~st 84 kPa (25 in. Hg)'
(vacu.urn) aqd as close'to 1.01 kPa (39 in. Hg) as
possible. Con~inue vacuum pUFJlP operation for 15
minutes. If' part' of system has' been replaced,

, 'continue vacuum pu'rT1P 'operation for an additional
, '20-30 min'utes. .

5. ,When evacuation' of, sy'stemis 'co~pl~te,' close
manifold gauge set valves, and turn 'vacuum, pump
off: ". '
~.. 1· .:

6. Observe low side,gauge to ensure system· holds
'vacuum for 5 minutes. .If vacuum is held for 5
minute~, proceed i ~o charging the system. If

vacuum is not held for 5 minutes, leak test system,
repair leak(s) and, again evacuate' system. '

Charging t~,e System, ,- :. ,
1.J With manifold gauge set valve, closed to center ,

hose, qisconnect vacuum pump 'from manifold
g~uge set.

2. Connect center hose of manifold gauge s,et to a
refrigerant drum.' . ' .. , 1',

WARNING: USE~ONLY ~ SAFETY'-TVPEDIS'PENSING'
VALVE. THE ,REFRIG'ERANT' CANS ARE UN'DER
PRESSURE AND COULD tAUSE' PE~~ONAL
INJURY IF NOT PROPERLY HANDLED. '

3. 'Loos,er" cente'r hose at manifold 'gauge' ..set' and
,open refrigerant drum valve.. Allow refrigerant, to
escape to 'purge air and moisture from center hose. '
Then, 'tighten center hose connection at' manifold
g~uge set. '

4.,~ Disconnect wire harness snap-lock connector from'
,clutch cycling pressure switch and install' a jumper
wir~ 'acros~ two terminals of connector.. _' ,

5." ' Open manifold gauge set low side valve to allow
refrigerant to enter sy~tem. Keep refrigerant can in

, -an u'pright position if vehicle low pressure service
gauge port is not on s~ction ~,ccumulator(drieror
suction accumulator fitting. ' ,: - ,

, .
. 6.' , When" no more refrigerant is being dra\~in into

syst~m, start engine, move 'blower switch'toHI and
move Function selector lever t.o MAX A/C. '

Continue to addr~friger~~t·to sy~tem~ntil'sp~cified.
weight of Refrigerant-12 is in system. Then, close
manifold gauge set low pressure valve and refrigerant
supply valve. ~ . I '

7.' Remove jumper wire· Jrom ,clutch cycling pressure
switch .~.rJap-lock connector and connect
connector,' to pressur~ switch~'

8.' "Operate ~system' until the. pressures ,st,abilize ,'to
v~rify normal ,operation and, system. pre'ssures.

• ,. . • • ...... J

9. In high ambient temperatures, it may be necessary
to operate a' high volume ,fan' positioned :to blow air
through radiator and' 'condenser- to aid in cooling'
the engine and' prevent' excessive' refrigerant
system pressures. '

1o. ,Wh~n charging is COh,pleted ,and ~yst~"' operating'
pressures are no~illal, disconnect manifold, gaug:e

,set from vehicle. Install protective ca~is ,on 'service
g§~,ge ,port valves. ;'. '

Purgi'rig ~he ~'efrigerant System" to"Remove' Air' '," ;'
'an~ MOi~ture.,vapo'r , -"

,The triple ,eyacuation, procedure ',sho~~dbe employed
when there are, ,definite 'indications of moisture in the
syste~~ This, pro~edure is- ~rf~ctive in::rerripvfng sma,lI
amounts of mOisture from the refrigerant sy~tem.

" However, if the system' is contaminated with, a large
quantity of' water, complete :system 'flushing will, be
requir~d. "', .,..',' , '. ~ .. "',. .

, 'l: f . .. .' • . ~ .' -'00 ' ... , • .-.... .. , ... ' ••

The principle of the three evacuation~:is simple. The,
first pull~down, removes approximately 90 percent of the'
air ~nd'- ni~istur~ ,vap~rs: ;". ' "

o The, first purg~ with "new, dry'Refrigerant;;12 mixes
'with the remaining,: 10 percent. . :' '.~ '; .' ',' "
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With the next evacuation,' this mixture will be drawn
out so that only approximately one' percen,t-.of the initial
air and mois'ture vapors re.main. " 'I • ~ •

The second, purge with new:' "dry' Refrigerant-12 will
mix with this one percent,:and the third evacuation will
finish the job by O.raWing out practically'all the re"maining
vapors.' .

. aut,)f any .water,: ,w~s presen,tin' the sY~~~rD at the
start of this procedure, most of ,it ,w~H' still pe there,
b~c~us~ a' s~9rt period of vacu~m is ~otlong enol;J~,~ to
boil and vaporize the w~ter. The. R,efng~rant:-12 purges,
in 'passing over the liquid, will' absorb only a .relativ~ly
small amount of water.. : ' " ,

This procedure is effective only when no water is 'i'n
the" system.·lt sh9uld not be used if, tAe~e is any
indication of water in ~,the. system. ,',

Cleaning ,a Badly" Co~tamin~ted 'Refrigerant ,
System-' ' . '. ~'

A refrig~rant system,can become b~dly cont~minated .
for a number of, Ir~aso,ns.,' ..' .' ,, .

• The compressor 'may tlave failed due to 'damage or
, ... wear. , " ! !' r :, ;' ,

• The compressor:may have been run 'for some: time
, " with a :bad 'leak or any' opening in: the' system.

, .' Th~) ~ystert1'niayhave beer dam&gs·(j by'a collision
a~d left open for a', long time. " , . "

• THe ,.:~ysterl} may not have been clean~d properly,
· ,after la' previous' failure. ..' ". . " ,~ .

• The syste:m may have' be~n operated for 'a ti'me
with .water ;or' 'moisture in it. : ,,' . ':: "

,• ,Clu,tch cycle' r~te is fa,st.

'. Clutch ON time is short
.. ' Clutch' OFF· tirrl'e ',is short.· ,

The' evaporator' bore is causing th'e. proble'rn.· ,Airflow
is restricted, indicating 'leaves or debris entering through
the cowl ,air inlet and plugg'ing the core. '

This condition~ 'can also be' detected by' check.ii1g the
center- 'register dischar.ge temperature., An abnormally
low temperature indicates 'air -is spending more time in
the evaporator-. 'and is, very, cold ' when discharged,
although the, volume is not"e'nough to: cool the car

. properly. " :',

Additional :cause components are l,isted at the ,bottom
of. the· chart .(fig. 11) fqr poor,c.ompre~sor,oper~tiorior a
dama,g~dcompressor., :condition.'. ., .

These, diagnosis:charts' provide the mo'st (j'irect'and
,sure way to. deterlJ1in~ the cause of aE1Y problem in 'a
'poorly performing ~efrig~ran"t syst~m~.' ."'., ~ . ,..

Aft~r servicing ,and, correcting a ,refrig~rant system
problem: 'take additional pressure readings-and' observe
the clutch 'cycle" rate while meeting', :the conditional
requirements (F,ig~ 10) to be sure .the pio~lerri' haS be,~n'
corrected. " .. " . · .

~I'n ambi'eht "'tempe'ratures ',ab~ov~38~9:., (100°F),: :th~
compressor clutch will. not normally cycle off (Figs. 9
and 10) and i.n many ,instances, the clutch Will not CY91e
off when temperatures ~re above 32°C (~O~F). . ,

," Anoth~r type' of lea:k ~may appeara~' the 'inter!1al
Schrader-type Ale charging valve core In the service
gauge port,' valve fittings. If tightening ,the ,valve, core.
does ,not stop the leak, replace it with," a, new A/C

chargjng valve :core (part' nurn.ber~.· 190701)' or
. equivalent. ": ' l·

, ,~issing :service gauge port valv~ caps, (1;9[~702 ?~
equivalent) can also cause 'a refng~ran~ I~ak.· I! th!s
important primary seal (the valve cap),I~ missing, dirt Will
enter the area of the Ale charging valve .core. When
the service' hose' is ··attached",-·the 'v,alve compressor in
the.~·end of the service hoseforces,the dirt into.the valve'
'seat-area and-the dirt will destroy tne sealing ,5u'rface ,of
the A1e charging valve 'core. When a service gauge port
va'ive cap is missing, clean the proJected area 0.1 ,the AI

,C: charging valve'core and ,install ~., new 190702· ~~,rvice
gauge port valve cap. , ., " _.... '
CAUTION:' $~·rvic~.,·gauge'port v.alv~:' caps~must:be
installed 'ffrige,r-tight. If tightened with' ~pliers, the
sealing surface, of ,the s"ervice gau~e port valve may
be da~aged~ ,

'. .. ... ,.;.

I~stalling a .. Mini;.TUb~' Vac,uul11 Ho~e."

·1 . ~ Measure', the length of the", damaged ar~~'of the
mini~tube vacuum hose.

2. ,Gut a piece(of standard 3mm"(1 18-inch) ,10 vacuum
hose approximately 25mm (1-inch) ,longer than the

"damaged area of the "~mini~tub~ .vacuum' hose. ,
3.' .: Cut ,off the mini-tube vacuum hose oneach~side of

'. ':.. .' "..the f:1amaged ar.ea. , ' . .

4.' Dip the mini-tube hos'~ ends in Tetra Hydro Furan.
" \' (THF) or Methyl Ethyl~'·Ketone(MEK). '.This solvent

will: seal, the mini-tube 'in"~ tne' '~vacuuri1hose"

, 5. - Insert the ends of the mini-tub~ va6u~rri hose' (Fig.:
6) "approximat~ly 9mr)1 (3/8~inch) into: ,the,~,ends of

.. the standard 3'mrn (1 18-inch) service vacUum· hose
section. '. .~ f' ;!' 0' ,

6. Shake 'the service joint', after assembly ,to"'make
sure the solvent is disperse'd 'and the vacuum line

, .is· not, plugged.' . ,:

7. Te~t th~ system for.~,,~ vacuum', ~~at<"in the service
area. ~

Attachi~g the 'M~nifolcl Gauge'.Set .. ',.

Whe~perf6rming. ,any 'of- ,theyarious tests" test
equipl1)ent must be connect~g to' the.: refri§era;nt system.
If' charge station~tYP'e equipment. is used, follow the
instructions of the manufacturer. '
, .T(, atta~h 'a manifold ga~ge' s~t.(Fig. :~7) (p~rr o.t
Rbtun~a M.anifold Gaug~' Set 063-9901 q or ,equivalent)
oto the s~rvice ~ access gauge· port va.l~e~" proceed as
follows: " ~1.:Tu~n \bothriJanifold' gauge's~t".'.va!ves·fully

clockwis~,to,'close high and low pr.essur~,h,?ses at
gauge: . ' " :r :,'

2: '~emove caps from high and low pressure s~rvice
: (Schr.~der) access gauge port valves in high and

. " lo~ pressure lines (Figs., 2 .and'· 3). " .. " '
~' .,.: • .... ., , ~. : ~ .. • I ". , •• • t • • •

3:' ,':If' refrige:rant '-ho.ses do not .tlave .valv~ depressing
)'_ 'pins in them; .inst?IIStraightAdapter. T71 Po;19703-' .
. .... 45 or Curved Adapt~t T71P-19703"8..0·r,equivale.n~s' " ,
.•.. '~(containirig valve depressing __pins).~On, manifQld·.··

" .. gauge set low and high pressu~e:hbses., . " ,
,;. . t' '" " ••' .,.'

.4,. 0' ~Connect high "and·oloYl pressure refrige~an~ :h.oses'
'. ! , . with depressing ,~pins or' adapters 'coh,taining "

depressing pins to respective high and low
-:.' pressure service access-,gauga port ·valves.: The
":', special adapter:shown in Fig. 4 must be use'd on
.~ig~ ,pressure s~rv~ce ,ac,cess ,gauge port valve.
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, FIG. 2 Low' Pressure: Gauge 'Port V~lve ' .

STRAIGHT·
ROTUNDA

D81L·19703·D

\

ENTIRE SET·
ROTUNDA NUMBER

. D81L·19103·A

90 DEGREE·
ROTUNDA.

"D81L·19703,B .
MOTORCRAFT' VT-354

\.

FLEXIBLE·
ROTUNDA

D81L·19703·C .
MOTORCRAFT YT·355

L2200-1H

lOCATED IN
All TUBE

. ;

LOW PRESSURE SERVICE ACCESS
, ' GAUGE PORT VALV~

.··.1111,
/~.

PROTECTOR CAP
, (PRIMARY 'SEAL.

CAP MUST BE TIGHT)

eel 1926·A

t:=IG. 3~ .High f:»ressure Gauge P.ort Valv~"

5. " Co.n~ne9t hpses ,~ttached to mah,ifold ·center fitting
to ref~igerant sUPRly tank and v~cuum pump
valves.:: .

HIGH PRESSURE $ERVICE.AC~ES~ G~UGE PORT VALVE ~

PROTECTIVE .
CAP

(PRIMARY'
SEAL CAP
MUST BE
';T'GHT)

. . ".

FIG. 4 High Pressure Gauge" Port Valve Adapters

position. Both gauges should show approximately 414
551' kPa(60..80 psi). at 23.9°C (75°F) with the engine not
running. If very little or no pressure is indicated, leave
'the vacuum pump valve closed, open the Refrigerant-12
tank valve, and turn the low pressure ,(suction) manifold
gauge set valve to the counterclockwise position. This
opens the' system to tank pressure. Check all
connections, and the compressor head gasket, oil filte'r.·
'plug, and the shaft seal for .leaks using a flame~type leak

. detector or.. Rotunda FI'ame-Type Detector,023-00006.
(Motqrcraft YT~202) or ~quiva~e~:~', (Fig. 8).,' '

NOTE:, Use compressed. air. to.. blow.·oft excessive oil
from the shaft, seal area to reduc~ the possibility of an
erroneous det~ction of freon retained in the refrigerant
oil. ' . .

Flame-T.ype Leak Detector

Avoid inhaling the fumes' from the leak, ·detector.
Follow' the'directions with 'the leak, detector.

. .

...The smaller the flame. on the flame-type detector the
more sensitive it .. is to' leaks. Therefore:' to ensure
accurate leak indication, ,keep the ,fla"le, as small as·
.possible. The copper element must be red~ hot. If it is
burned,' always replace the element., J-:iold the o.pen.. end
of the hose·beloW.each suspected leak point for two or
three seconds. The flame .will normally be almost
colorl.ess. The.slightest leak will be indicated by'a bright
green' blue color. to, th.e flame. Be sure t9 che~k the
manifold gauge set and hoses for leaks as w~1I as the
rest of the system. " I'.

If th'€!.· surro'unding .air' is contaminate,d ·with·
.refrigerant gas, the leak detector will: indicate' this
.gas all ''the time. Good ventilation .is necessary to
prevent this situ~tion. A, fan, eyen in. a well
ventilated 'area, is very. helpful in 'removing small
traces of 'refrigerant vapor.: ..i·····.. '. '..

Evaluating Refrigerant System ,Performance

To diagn~se a problem in,the'refrigera~t'syst'em~note
the system pressure (shown. 'by the manifold ga9ges)
and the clutch cycle rate. Then compare readings to the
charts shown. in Figs. 9 and .-10.' '.,

_ L3681-1C .

VALVE
-...-............~ ~~~-. ~OAE

" ... ,

.VALVE
BODY

'. ....
. CheCk,in~' F~r L·e~.ks, .' ,I

:NOTE·:. When' checking] for ..~freon leaks with either ·a
. propane flame~type tester or an el~ctronic beeper-type
'tester the technician should.be a~are. of whatever
. chemicals are present in the. testing ~rea .which might
affect. test results.$bm~of these chemical compounds
which, might· .alter ,test' results' are disc brake cl~aner,

, d~eseJ,' fuel, ~nt,ifreez~, etc. , . .'.. .

~·Attach. the. manifold gauge set ;(Fig~ 7): Leave both
manifold' gauge' set valves' at the', ·maximum clockwise
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FIG. 5, Tee Adapter Tool Installation
.t,

" • The system pressures are low (compressor
.' ,suction) and high (compressor discharge). '

• 'A clutch 'cycl,ei~ the time ttl'e clutch' is engaged plu.s
,the time it is" disengaged (time on p'lus "time off).

• Clut~h cycle, ,times are the, lengths of time' (in
seconds) that the clutch is 'on or ,off~ .

To achi~~e ac'curate diagnosis results in th~ least
amount of time u,se the following procedure and refer to
Figs. 9 and 10.

NOTE: The test. conditions specified at the·top of. each
of the charts must be met to obtain ,accurate test
results. ",

1.' . Connect. a niahif~ld gauge':s~t to. the. system: ..

2. When system bas stabilized, record high and,low
press~res -as shown "by manifold··gauges. ~ ." ,

3. " Determine clut~h~cycle rate per ,minuter {cl~tch ON
time plus OFF~ time is a cycle). . "

.f a '. -.. •• • • '

4. ,Record ,',clutch OFF time. ;in seconds:'

,5: ' R'ecorq clutch ON time in' seconds~ ,
6.' Note ,center register discharge ,temperature. ,',

7. .D~~ermine and ,re~ord ambient temperature.
8." 'Compare test readings and appropriate,chart,(Figs.

, 9 and 10).. ' "; ~ ,'. " ',.. . . ~"

.~' Plot a 'v'ertical line fo'r recorded ambient
" ·~temperat,ure from sca)e ·at bo~tom of e,ach chart to
. top of chart. .' ~ ,:." .

• Plot a horizontal line' for other -test readings from
. . scale atLH side ,of appropriate chart.
,If.th~ p'~int ~h~re the, .two·li~es crosson e~ch chart

falls within the~ ldark', band, the system, is operating
normally. If the lines crO'5S outside, the dark band on one

TYPICAL SUCTION
ACCUMULATOR

c,
I

or more of the "charts, 'th~re"is a problem and the
specific cause ,must be. deterri1in~~:t Refer to the
Refrigerant Syst~m ,and Clutch Cycle Timing Ev~luatiori

chart (Fig. '11). NOTl:::· The following ·five system
'operating conditions'are indicated by' where the lines
cross on the chart:' .

• 'System high (discharge)-pre~sure is high, iow or
normal. ' .' '~.:, .

• System. Io'w (sucti9n)~pressure. is :'tiigh, "low or
normaJ. ~,' I

• Clutch cycle rate' is fast, slqw' or clutch runs
continuously. . .. ," .! , • ~

• Clutch', ON ,.time is long ~r short.

• .Clutch 'OFF time is long or short.
Ma'tch these 'conditions, to the .conditions shown -.in

, the five columns toward the left in the System Pressure
and Clutch Cycle,-Timing 'Evalua~ion chart (Fig~ 11): All

"five system conditions will be 'indicated on one line. The
. 'most likely component or componehts, ,causing the

problem are listed. in the' RH column.· .: ;.
,Example: .....

• High (dis~harge)~p~~s~ur.e' is' ',low.' ,

• Low. (suction)~pressure is no~m'aL

• Clutch', .cycle rat~ is 'very', f~st.~

• Clutq,h ·~,:O,N time' is ~ very short.'
• Glutcti· OFF time' is very ·short. . . .

,In this example, the.problem is caused by the clutch
cycling pressure, switch. The clutthcycling range is too
close. Replace the.·switch and reGheck the system.

E~ample . ;
• High -(discharge)-pressuf~ is normal to low.

.' Low (suc~ion)-pressure"is normal.' ,
A badly contaminated system contains water, carbon

and, other decomposit~bn products. Where such a
'condition exists, the system ,musr:be flushed with a
speci~1 flushing agent using: equipment 'designed,
especially for this ·purpose. FoHow the suggestions and
procedures outlin'ed ,to ~n~ure a proper cleaning job~

.. ... I •• • .~,.

Flushing ~gents ~'

. To be suitable as a flushing agent, a r~fdgerant must
remain in the liquid. state' during the' flushing 'operation,
in order: to wash the ;inside ·surfa¢es. of :-the -'system

. components.' Refr~gerant vapor .. will not remove
contaminant particles. Th-ey m~st\,oe flushed with a
liquid. Some refrigerants' are .better suited for this

, ·purpo~e:·than others. Ref~r to Fig. 12.,

The chart (Fig. 12) sh'ows"''the pressure/temperature
relationship, :and _the ~apo.ri~ation/tempera,ure
relationship 'for four refrigerants. Neither Refrigetant-12
nor -Refrigerant-114,' is suitable' for' flushing a system
'Qecause of, lo,w vaporization (boiling) points (-5.78°C
(21.6~F) for. Refrigerant-12 and 3~~,5°C (3~.4~F) ,for.,
R~frigerant-114). Both these refrigerants would.'be
difficult to· use and· would' not do' a good job because of
their' tendency to::·vaporize rather than remain in '.the
liquid state, especially· in high ambient -temperatures.
. . ·'The,.. , 6tt)er p two. ~efrlgerants,~' listed~ in the:' ,chart
'(Refriger~nt:-11' anCJ" Refrigera~t-t13) are "much better
suited. for. use with 'special flus~ing equipment.~ Both
have rather high vaporization' points' (23.4°C (74.7~F) for
Refrigerant-11 and~47?C (1 1'7.6°F) for. Refriger,ant-113).
Also; ·bot~ -. refrigerants have low· closed,. container

.'\

:',. AnACH LOW'
, PRESSURE SERVICE

HOSE;HERE

TEE
ADAPTER'

PRESSURE
SWITCH

PRESSURE
SWITCH
FiniNG

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36·30·10 Air Conditioning 'General Service 36·30·10

pressures. This reduces the danger of an accidental
system discharge .because of a, ruptured hose or fitting.
F·lushing· Refrigerant.. 113 is recommended. Both
Refrigerant-11 and Refrigerant-113 require a 'propellant
or pump-type, flushing eqaipment because 'of their low '
closed container pressures. Refrigerant-12 can be used
as a propellant wit~ either flushi~g ~ refrigerant.
Refrigerant-11 is available in' pressurized containers.
Although not recommended for reg~lar use, it might
become .necessary if special·flushing equipment is not
available. Handle with care as it is more toxic than the
other refrigerants: \ ' .,:- . .. . ': , "

CAUTION: Us_ extreme care 'and' ,fol.low all safety
precautions r~lated to the use of ref~igerants when
flushing. a 'syst~~~: "

Special' Flushing Equipment

Special refrigerant system flushing equipment is
available from a number:of air, conditioning equipment
rn~nufacturers and .usually comes i,n kit for~.

The kit consists of .. a' cyl~nder for the flushing agent, a
nozzl~ to.' introduce tne flushing ~g~nt into: the system
ar'd a connecting,', hose (Fig:. 13)1. ' '

. ~ ,., .

Another type of equipment which must be connected
into'. the system allows: for the continuous' circulation of
the flushing agent ''through the system with the
contaminants being trapped by an external filter/drier.· If
equipment other than a refrigerant system flushing kit is
used, follow' the rrianufactur~r'S' instructions and safety
precautions carefully. '

System Cleaning and flushing
. ~'.' .' ' .

t. Check hose c'onnections at·flushingcylinder·outlet
and flushing, nozzle to be sure they are tight.

lOW PRESSURE
GAUGE

FIG. '7 Man,ifold Gauge Set·

2. "E,nsure flushing cylinder is fillep,with approximately'
,- O.47L . (1 pint) of R~frigerant-113. Ens~re valve

assembly ·jn top of cylinder is tightened, securely.

3. ' Connect a c.an. of Refrigerant-12 to Schrader valve
at top of charging-cylinder. A refrigerant hose :and a

, special. safety-type refrigerants dispensing : valve,
such as Small Can Adapter023-0000g, (Mo.torcraft

! .•

,> •

.,,'

--------.=-:r=l ~L~-~--~_---~ "-------f' '.
I
I
I
I
I
I
I
I
:. r - CLE~~~INYL

.....I~~I~ "CONNECTOR

. 19C904 .

I---~----------------------~-----------
I *DIP THE MINI:TUBE. HOSE ENDS IN TETRA HYDRO, :
I FURAN (THFl OR-METHYL ETHYL KETONE (MEK) I

: ' TO ACT AS SOLVENT AND SEAL THE REPAIR JOINTS, :
.,'------...~-..~---,~----~--- ~:..-...~ -----------.

'...------------~----...-....;.------,---:--------, ~---------~.-

ALL PASSAGES MUST BE CLEAN AND
,FREE OF OBSTRUCTION

CCl143S·C

FIG~ 6 Mirii·Tu~e Va~uum Ho~e "Service'
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SEARCH
HOSE

VALVE

L4895·18

.FIG. 8 Flame-Typ~ Leak 'Detector

VT~280) or equivalent, are required for c'onr)ecting
small can to cylinOer. Ensure valve on can is_
closed (full. clockWise) when connections are
made. Ensure all connections are tight.

4. Connect a gauge manifold and discharge -the
system. Disconnect gauge manifold.'

5. Remove compressor from vehicle for cleaning an~ ,
" service or replacement, as required. If c0rT:lpressor

is cleaned, and serviced-, add specified amount of
refrigerant -oil~ prior to installing it in vehicle. Place
protective caps on compressor inlet and outlet
connections and, install it on mounting brackets in
vehicle:- If. compressor is replaced~ adjust oil level.
,Refer to Section 36-39. Install the shipping caps on

_ compressor connections. Install'ne'w compressor
on mo~nti~g bracket,S in vehicle.

6. For E-150-E-350 vehicles: ,
a. Place a suitable container under removed

discharge hose compressor manifold end.
Back-flush the cOridenser and discharge hose
from receiver-drier connection with' a suitable
flushing agent. Observe all safety precautions.

b. Attach a short -piece of hose' to - liquid 'line
connectiol') at receiver-drier and pl~ce end of'
hose in, a suitable container to hold' flushing
agent.

c. If vehi,cle has' -an' auxiliary" a~r conditioner,
disconnect auxiliary liquid line from front
system liquid line, and cap opening in front
system line. ~. .

d. Flush front system liquid line from expansion
valve end with a suitable flushing solv~nt.

Observe all safety precautions. , . j

e. If vehicle is equipped with an auxi,liary air
conditioner, disconnect auxiliary unit suction
hose from front unit suction hose at-spring lock
coupling. Cover male fitting of spring lock
coupling with a suitable plastic cap.

f. Place a suitable container under ,removed
suction hose compressor manifold end. Then,
flush evaporator core and suction line from
expansion valve connection with a suitable
flushing agent.

g. R.emove plastic cap from auxiliary unit suction
line take-off and again flush suction line
auxiliary system take-off hose.

h. If "vehicle, ,is equipped, with an auxiliary air
cO,nditioner,. remove expansion valve from
-auxiliary evaporator core and liquid line. Clean

" .expansio,n valve with -'a small charge of
Refrigerarit-113. Blow the, Refrig~r,ant-113 out
with. a, small charge of Refrigerant-12. When
installing the cleaned valve, use a ,new O-ring
_which' has been dipped in clean- refrigerant oil.

i. Place a suita,ble coqtalner under engine end of
.. aU,xiliary liquid line. Flush a~xiliary liquid 'Iine

. . from expan.siori valve e'nd' with ~~- suitable
fl'ushing agent. "

j. . .Attach~, a piece of hose to auxiliary' unit
evaporator core 'inlet and plC!ce end of hose in
a suitable containe'r. Flush suction .ho'se and
evaporator core with a suitable flushing agent.
Obs~rve all safety. precautions. ..

k. Purge all system components with nitrogen or
',' liquid Refri,gerant-12~.,

. I. Assemble all connections usJng new .O-'ril')gs
lubricated with clean refrigerant oil. -Use only
specified ,O-rings on spring lock couplings.

. m. Install 'a new receiver-drier using'~n~w, O~rings
lubricated with clean 'ref~ig~rant oil. Tigh,en
fittings to specifications using a backup wrench
to prevent compo'nent damage.

7. " For F-150~F-350-F-SuRer Duty., and Bronco
,vehicles', remove suction ',~ accumulator/drier' and
discard.- Install a new, one and c,onnect it to the
evaporator.~Do not connect it. to suction line', from
compressor; .but ens~re protective cap ,is in place
on suction line connection. ' ' . " ,-

8. Remove fixed orifice tube.. If a new tube is
available, replace contaminated one. OtherWise,
wash. it carefully in flushing refrigerant or mineral

, spirits and blow it dry. I~, it does not ~how signs of
, damage or deterioration, it may be reused. Be sure
. to ,use new O-:rings. dipped in clean refrigerant oil.

Install a protective c~p on evaporative tnlet line, as
soon as orifice tube is in place. The liquid line will
be connected later. '

9. : Back-flush the condenser and liquid line as follows:
'a. Remove O-ring from condenser inlet tube "0'
. ~ coupling.'-

. b. Remove discharge hose from condenser 'and
clamp a 'piece of heater hose (1/2 inch 10) to
the conderiserinlet line. Be sure hose is long
enough to insert free end into a suitable' waste
container to catch the flushing refrigerant.

c. ' Move flushing eqUipment into position and
open- "'(slve on can of Refrigerant-12 (fully,
counterclockwise). '

"d. Back-flus,h condenser and liquid line by
introducing flushing refrigerant into supported
end of liquid line with flushing nozzle. Hold
nozzle firmly against open end of liquid line.

e. After liq~id line and condenser have~' been
flushed, lay.charging cylinder,on its side so that
~efrigerant-12 wi,1 not force more flushing

. refrigerant into liquid 'line. Press nozzle firmly to
" liquid line and admit Refrigerant-12 to force all

f.lushing refrigerant from liquid line and
condenser. ...,

f.. Remove' -1 /2-inch .' hose and clamp from
condenser inlet connection. '

"'g. 'Stan.d-· f,lushi~g ."cylinder upright and·- .flush
compressor '. disc.harge ,l.ine. Secure it 'so
:flushing refrigerant goes into waste container.
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NORMAL CLUTCH CYCLE 'RATE PER MINUTE

. CYCLESIMINUTE

THESE CONDITIONAL REQUIREMENTS FOR TH'E
FIXED ORIFICE TUBE' CYCLING"CLUTCH SYSTEM
TESTS MUST BE SATISFIED' TO OBTAIN ACCURATE.'
PRESSURE READINGS.

35°C

.. . ..

• Stabilized in Car Temperatures' @_70 of to 80 of (21°C .to 27°C)
~ Maximum AlC (Recirculating Air)
• Maximum Blower Speed

~ 1500 Engine RPM· For 10 .~inutes

. I •

NORMAL FIXED O'RIFICE TUBE CYCLING CLUTCH
REFRIGERANT SYSTEM PRESSURES .

AMBIENT TEMPE'RATURES

. AMBIENT T~MPERATURES

NORMAL CENTER .RE,GISTER
.DI$CHARGE-TEMPERATURES'
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CCl1939-8

FIG. 9 Normal Fixed Orifice Tube' Cycling ·Clutch Refrigerant System Pressure/Tenip'era~ure f!elationship~ ,

h. Close dispensing valve at Refrigerant-12 can
(fully clockwi~e). 'If there is' any' flu~~,ng

. refrigerant in cylinder, it'may be left there until.
next flushing. job.. Put flushihg kit and
Refrigerant-t2 'can in ,a sU,itable storage
loc.at~on.· .

i. Install new' 'Iubricated O-rings 'on' tube-"O'
.cO,upling male,. fittings on" both the...condenser
inlet and liquid lines.' Assemble the' couplings.

10. Connect all 'refrigerant lines. Connections should
be cleaned and new O-rings ·~used .. Lubricate new

·O-r~ngs with clean refrig~rant oil. Any moisture, in
the evaporator will be r~moved during system
evacuation. .. ..,

11. Connect a· charging station or manifold gauge set
and charge the system with O.45,kg (1 pound) of
Refrigerant-12 (do not evacuate the system until
after it has been leak tested).

12. .Leak test all connections and components with a
flame-type or electronic leak detector. If no leaks
are found, go to Step 13. If a leak(s) is found,
serVice as necessarY; recheck the system, and
then go' to Step 13.':' - .

.-13. Evacuate and charge the s'ystem with·the specified
amount of Refrigerant-12. Operate the system to
be sure it 'is cooling pr~p~rl'y.· · . '::

, Flushin,9 The System Witb. Speci~1 Flushing '.
,Equipment

Special refrigerant 1 system 'flushing equipment is
,. available:' from' various ,'air conditioning equipment
. . manufacturers. This equipment provides a faster

method of cleaning the major refrigerant system
components without removing them from the vehicle.
All restrictive components, however, such as the. fixed
orifice tube, the suction accumulatorldrier, the
expansion valve and the receiver/drier must be·
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SE,CO~D$ .
TOTAL CLUTCH

CYCLE TIME - SECONDS

100

,so

60

40

:

I
1S

THESE CONDITIONAL REQUIREMENTS FOR THE
FIXED ORIFICE TUBE CYCLING CLUTCH S'YSlEM
TESTS MUST BE SATISFIED TO .OBTAIN
ACCURATE CLUTCH CYCLE TIMING

~" '-

• Stabilized in Car Temper'atures @ 70 of to ,80 OF (~1-~C ~o 27°C)
.. Maximum'AlC (Recirculating Air) ': '
• 'Maximum'Blower Speed ,..
• '1500 Engine RPM For 1'0 Minutes

.... 70 90 '100°F

I I I I
20 2S 30 ,3S °C

AMBIENT TEMPER'ATURES '
SECONDS

NORMAL CLUTCH
ON TIME - S~CONDS

100"F,
35

. go'

i
30

. SO' •

i
25' .

AMBIENT TEMPERATURES
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FIG. 10 No~mal Clutch, Cycle' R~tes an'd Times-Fixed Orifice Tube System

removed·.~' A ·t,emporarv replac~m.ent for, 'the removed
suction accumulator/drier or, receiver/drier can be
made, by using tubing suc,h as neopren~: or p'lastic
garden hose. This allows for the continuous circulation
q1 a refrigerant system flushing' agent so that all system
.contaminants can be washe~ out of. the major
refrigerant system components and hose assemblies, to
be trapped in an external filter/drier assembly..
CAUTION: 'Always check' to be sure the .flushing
refrigerant is compatible 'with the hose material
b'eing used. Some, hose '"lTIaterials' may dissolve,
swell or become:. brittle .when used with certain',
refrigerants. '

)he Safety Precautions should be' observed at all
,times. If .the components are ,flushed with a refrigerant .
other than· R-12, it is necessary to' remoVe the, excess
flushing r~frigerant by 'blowing out with refrigerant-12 or
with Nitrogen. If Nitrogen is used, a pressure regulator
should be installed on :the Nitrogen supply tank to
reduce th~ extremely, high Nitr.ogen Supply Pressure.

i ....... • •

, When- cleaning a contamlnat~d -refrigerant system
using the .continuous . circulation ;" method', follow the
method as. recommended by the manufacturer'~of, ~h-e'

special. flushing equipment.· '

.:. I
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R~FRIGER,ANT-,:SYSlEM',eRESSUREAt~rD-cLLJTCH.CYCLE TIMING EVALUATION CHART ;'
• '. 4

/
• ~QR. FIXt:O-ORIFICE T.UBE ..CYCLING CLUTCH vSYSTEMS

~OTE': No'r';na;l~yste~: conditi~n~I"reqUi~ement; must bemai~tai'ned to properfy.evaluat·e refrigerant system,:pressure~.
Refer to charts applicable to system under ~est. _..

H'IGH : LOW - CLUTCH CYCLE,TIME"'-
(DISCHARGE) (SUCTION) .l---"--- .....:....-...:.- --.:..------.;~

~RESSUAE .... ~.P.~ESSURf; 1 " .RATE#'. ;.-ON, :: " OFF
COMI~)9NENT - C~USES'

SLOW OR LONG OR NORMAL OR MOISTURE IN REFRIGERANT SYSTEM.
NO CYCLE CONTINUOUS NO CYCLE EXC~~SIYE REFRIGERAN1·,OIL

ERRATIC OPERATION
OR
COMPRESSOR NOT
RUNNING

CONTINUOUS RUN

FAST SHORT SHORT

SLOW" LONG LONG
..

CONTINUOUS RUN

SHORT NORMAL

SHORT NORMAL'
TO TO

'.' VERY SHORT LONG
FAST

SHORT TO SHORT TO
,- VERY SHORT VERY SH9RT

SHORT TO
LONGVERY SHORT

CONTINUOUS RUN

. VERY VERY VERY'
FAST SHORT SHORT

- - - -

. .~

CONDENSER - Inadequate Airflow

ENGINE OVERHEATING

'* • • to ..

CLUTCH CYCLING SWITCH '- Dirty Contacts
or Sticking Open,
POOR CONNECTION AT AIC CLUTCH CONNECTOR OR
CLUTCH CYCLING SWITCH CONNECTOR.
AIC ELECTRICAL CIRCUIT ERRATIC - See AIC
Electrical Circuit Wiring Diagram

AlC SUCTION LINE - Partially Restricted
or Plugged (c.)

CLUTCH CYCLING SWITCH 
Low Cut-Out

LOW REFRIGERANT CHARGE
,'1\' .,'

CLUTCH CYCLING SWITCH'~
Low Cut-In or High Cut-Out

AlC SUCTION LINE - Partially Restricted ,1"

or Plugged. (d)' .
CLUTCH ~YCLING SWITCH - Sticking C~osed

EVAPORATOR CORE 
Partiaiiy Rest.,ricted or Plltgge~,

Compressor - Low 'Performance

CLUTCH CYCLING SWITCH -' High Cut-In

EVAPORATO:R ~<Low Airflow

CONDENSER, FIXED ORIFICE
TUBE, OR AIC LIQUID LINE 
Partially Restricted or Plugged

CLUTCH CYCLING SWITCH 
'Cycling Range'loo Close "

FIXED' ORIFICE TUBE - Missing.
O-Ri~gs..Leaking/Mis~ing .

AIR IN.. REFRIGERANT. . ._-
.. REFRIGERANT OVERCHARGE (a)
HUMIDITY~OR AMBIENT TEMP. VERY HIGH (b).

LONGLONGSLOW

LOW

HIGH

LOW

HIGH

HIGH

NORMAL

NORMAL

~ORMAL

HIGH

NORMAL
TO HIGH

NORMAL

NORMAL
TO HIGH

NORMAL
TO
LOW

LOW

NORMAL
TO
LOW

NORMAL
TO LOW

NORMAL
TO LOW

NORMAL

~.'

HIGH

.HIGH

NORMAL
TO HIGH

NORMAL

"

NORMAL

NORMAL

ADDITIONAL POSSIBLE CAUSE .COMPONENTS
ASSOCIATED WITH INADEQUATE COMPRESSOR OPERATION

• COMPRESSOR CLUTCH Slipping· LOOSE ,DRIVE BELT
• CLUTCH COIL Op.en - Shorted, or Loose MQunt.ing .
• CONTROL ASSEMBLY SWITCH - Dirty Contacts or Sticking Open
• CLUTCH WIRING CIRCUIT - High Resistance, Open or Blown Fuse
• AIC HIGH PRESSURE CUT~OUt SWITCH-Dirty Contacts or Sticking Open (If So Equipped)

ADDITIONAL POSSIBLE ,CAUSE COMPONENTS
ASSOCIATED WITH ~ DAMAGED COMPRESSOR

• CLUTCH CYCLING-SWITCH - Sticking Closed. or Compressor Clutch Seized
. : ~~~~~8~R~~~U~E~~~TOR DRIER - Refrigerant Oil Bleed Hole Plugged

(a) Compressor may m~ke noise on initial run. This is slugging condition caused ·by excessive Ii~uld refrigerant:
(b) Compressor clutch may not cycle in ambient temperatures above 80 OF depending on humidity conditions..
(c) Low pressure reading will be normal to high if pressure is taken at accumulator and if restriction is downstream of service access

valve. .
(d) Low pressure reading will be low if pressure is taken,near the, compressor and restriCtion is upstream of service access valve.

CCl1941-8

FIG. 11' Refrigerant System 'and ClutCh. Cycling Rate and Time Evaluation....;.,Fixed Orifice Tube Systems
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Refrigerant VaporIzeS @ OF',
,'_' Approxi~ti CI~ Container PrHsure @

Adaptability
60°F "

..........
70°F· ' 80°F

-.
9O~F: ',1"00°1:-, . '

,.
".' ,

R·12 -2l.6°F 57 PSI 70 PSI 84 PSI 100 PSI l17.PSI 'self Propelling
F·ll4 38.4°F 8 P~I 13 PSI., 19 PSI 25 PSI' 32 PSI, '

. ,

F-ll 74.7~F 8 in Hg 3 in,Hg '.
'. ~. PSI ~ '., ..~ P$f '9 PSI'. :Pu~p Requir~·

F-ll3 117.6°F ,22 in Hg 19 in Hg " , 16 in Hg ',,:' · 13 in Hg . ,8 in Hg
"

•F·ll isa~ available in p~urized containers. This makes it suitable for usage when special flushing equipment is not available. However, it is more' toxic than R-12
and F-114.- ' '. ," '. - ' . " ' . . ·CL2401.2C

, "

FIG. 12 Refrigerant Flushing Information. Chart:
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36-30·,16

PERFORMANCE TESTING
.'" j

, Air Conditioning "General. Ser.vice . -36-30-16

'Insufficient 0," No: 'A/C~ Cooling Fixed Orifice Tube
Clu~~.h.Cycl~n"g~v~tefu,(Continue~) .

p'.' '7'

A1 IVERIfY CONDITION

RESULT,
.. ,. 0-.., .... AW .'(

, ~ '.. :. ~,ACTION 'TO, TAKE·,.·
• • •• ~ ;:'l '"

• Verify the ,Condition.

..
, . ~ ~ ., ,(

.~ , :: GO tQ. A2.

A2 ICHECk AlC CLUTCH

.j;:' _ :,"

",> •

System cooling
.properly

"System not cooling
'properly

.,~ Instruct driver on
'." ,how. ~o use system.

• Ooes the'Ale compressor- clutch engage? '.,

A3 ICHECK UNDER HOOD

No

~ GO to A3.

REFER to ~,'.

': .compressor .ciutch,
, circui~ dia9nosis.

~ ;,. , ,', ,',

Under-hOod check for: "

• Loose,· missing or damaged compressor drive
belt. -

~•. Loose or disconnected, 'Ale clutch or' clutch
" cycling pressure ~~itch wires or conn~ctors.

'. Disconnected resistor assembly. .'

.• Loose vacuum lines or misadjusted Control .
~ cables. ",'' ,. ~., ;'~ '~

~In-car check for: .' ,~ ,.

• Blown fuse/proper blower motor operatio·n.

• Vacuum motors/temperature door ~mov~merit
_ full travel. ..' . l'

".'
• Control electrical and va~uum connections.

A4 ICHECK SYSTEM OPERATION

OK'but stii'I"ri~t"
cooling

Not OK ,1 '.

,1" _,

GO to AS.,.

REPAIR 'and G:O to ,
A4.

• Check'system operation.' Syste~'cooling OK ~

System hot cooling ~
OK

Condition corrected,
GO to A1.

GO to AS.

CLS363-2B
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36~30·17 Air. ,Conditionin-~ General', Servic'e ' 36~30·17

'r' _",',"

Insufficient or NoAlC -Cooli-ng FI-xed Orifi~e :rub~.
Clutch Cycling;'System (Continuedl" >

, "

TEST STEP

AS I~~~~K PRE~SURElCL~C~H_ CYCL~

.~ ACTION TO TAKE',

"

~ ... -

• Use refrigerant system pressure/clutch cycle
rate ~nq timiJ.lg ,evaluatiqn charts. '. . ,

,j. Hook up, manifold gauge set. "

2. Set function level at MAX' Ale. ~

3. Set blower switch on HIGH.

.. ,4.. Set temp. lever full,cold.

5. Close doors and windows.

6. Use a thermometer to check temperature at
center discharge register. Record outside
temperatu~e. .

7. 'Run:engine at approximately 1500 RPM
with -compressor clutch engaged.

8~Stabilize with above conditions for 10-15
. minutes:', .' - ~

• Check compressor clutch OFF/ON; time with
watch. See charts for normal clutch- cycle and
timing rates. '. " '. :,," '

,Compress~r'~yc'les ~
very rapidly

Compressor. runs ~
~continuously (Normal
,operation _in ·ambient
temp above 26.6°
(80~F) depending on
humidity .conditions)

Compressor- 'cycles ~ · 'r~
: -slow

-GO to A6.

GO to A7.

~Go to'A6. "

A6 ICHECK EVAPORATOR TUBES TEMP.

• Bypass ~~utch cycling pressure switch' with
jumper wire. Compressor on continuously.

• Hand feel evapor~tor inlet and outlet tubes.

'1.

Outlet tube- same'.
temperature
(Approximately
.- 2.2°C- - 4.4°C. or
?8°F-40°F) or slightly
colder than inlet tube
(after fixed orifice)

·REPLACE. expansion
valve.

':~GO' to At.
. ,: . f ~

-,' 1, .

Inlet tube warm or
(after fixed'orifice)
colder than outlet
tube

GO to A8.

,'t

: " ';' ...

,:.-' .

CL5364-28·
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36·30·18 Air Conditioning. General Service 36·30·18

Insufficient or :~o AlC-'Cooling Fixed,.Orifice :Tube
. Clu~ch .. Cycling System'(Continued)

TEST STEP

A7 CHECK PRESSURES

Check system preSsures~

• Compare re~dings with normal system
pressure ranges.

AS CHECK FOR LEAKS

~eak check system.

RESULT

Clutch cycles .within ",'
limits

Compressor runs
continuously (normal .
operation in ambient
temperature above
26.6°C (80°F)
depending on humidity
conditions) .

.Compressor cycles
high or low:
ON above 358 kPa '
(52 psi) "
OFF below 144 kPa
(21 psi) '.

Leak found

No leak found

.ACTION TO TAKE

System OK.
GO to A1.

GO toA9. '

RE,PLACE expansion
valve.

System OK, GO to
A1.

Not OK. GO to A8.

Repair, discharge, ..
evacuate and charge .
system.

System OK, GO to
A1.

Low refriger,ant
charge or moisture
in system.
Discharge, evacuate
and charge system.
System OK.

CL5365-2B
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36-30-19 -~ir'-Conditioning General Service . 36-30-19

I-nsufficient ,Or No Ale Cooling' Fixed Orifice Tube
Clutch Cycling System (C.on~inued)

'... ·TEST STEP'

A9 ICHECK CLUTCH CYCLING OFF'

Disconnect blower.' motor 'w.ire and check for
clutch cycling off at 144 kPa (21 psi) (suction
pressure).

: .. ~ .. .

RESULT ~ ACTION TO TAKE

.Clutch cycles off at -~
.. .-BECONNECT

. 144 kPa (21. psi) blower·motor wire... . w ~ • ::"

"

~ System OK.
-.

GO to A1.

Pressure falls below ~, REPLACE expansion
144 kPa (21 psi) valve.

System OK, GO to
A1 .

• i 0 ...

, .. ,

" t

CL~366~2.e·
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36-30-20 ~ir Conditioning ,Geqeral S,ervice

COMPRESSOR CLUTCH CIRCUIT, DIAGNOSIS'

, ' .J " ~TEST STEP ",RESULT IIiiIi.....
~ ACTION TO TAK~

• Turn blower switch' On.

. • Turn ignition switch to Run position ..

• Compres'sor clutctr'ShOuld engage.

A2 I CHECK FOR V9LTAGE

.',
..... ' ..

.. Clutc~ 0p~rates

Clutch d~es n'ot
operate

~,~ _,System. OK;:.. ".',

..:. ~ 'qOJo A2

• Check for volfage' at circuit wire at the,clutch cycling
pressure switch connector or AIC contr.ol switch
(.E-150 ~ E~350). " .'

. A3 ,"I By-'PASSPRESSURE SWITCH

• Disconnect connector at clutch cycling pressu.re
switch or cont~ol switch (E-.15Q. - E-:3~O): ". ~

I.' . ,

• Jumper connector pins or control switch. ; ;.

• Clutch should engage.

'A4 I CHECK S'!'SJEM PRES~URE

\/ol.tage present"

No voltage

..,No OK

GO to A9.

(§) .... ·GO to A4.

'I'~ 'GO'to'AS,' ,@5 .,..

.'

• Connect manifold gauge'set and check system
pre~~~~e:, '

Pressure abov~ 55 psi ~ REPlACE clutch· cycling
pressure switch,
GO to A1,

AS 1 CHECK VOLTAGE AT CLUTCH

• Check for voltage at clutch field coil:

Pressure below 55 psi
(ambient temperature
above 50°F)

.. V.oltage I Rres~nt

~ CHECK refrigerant
system for leaks.
REPAIR and CHARGE I

system as necessary.
GO to A1.

~ ~O to AS.

."

_ ~ GO to·A7.

, A6. I CHECK CLUTCH GROUND

• Jumper ground terminal of clutch field coil to
ground.

• Clutch should engage.

A7 I CHECK FUSE

• Check Fuse 17 in fuse panel for continuity.

... (§?>.~. S~RVICE open in

ground wire. GO to A1.

REPLACE clutch field
coil. GO to A1.

@~ GOtoA8.

r;::;A~ CHECK for short.
~ SERVICE as necessar.y.

REPLACE fuse.
GO to A1.

CLS367-28
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36·30·~.1 . ,Air ~onditionin,g· General Ser~ice

COMPRESSOR CLUTCH· CIRCUIT DIAGNOSIS ~ Continued

36·30·21

TEST.STEP RESULT ACTION TO TAKE

A8 I CHECK AlC CONTROLS,

'. Move Functi~n selector lever to DEFROST p~sition ..· Voltage present

• Check for' voltage' at circuit wire at the cl~tch cycling "
pressure sw~~ch connecto~.;· No volt~ge ..

A9 '1 CHECK CIRCUIT 294

~ GO; to ·A10..

, ~ GO to A9..

• Remove connector from AlC. push-button switch. ,'.
p' {

• -Check for voltage at circuit.·

A10'1 CHECK ~C CONTROLS.

Voltage present, r ~

:,

No voltage

GO to A10.

CHECK for open in
Circuit 294. SERVICE as
necessary: GO to ,A1.

• Check Ale push' button switch and Function swit<?h
for continuity. NOTE:' Air; push-button switch
must be depressed. 'Fun~tion switch must ,be in

. ·DEFROST .position. ' .

SPECIFICATIONS

, Rotunda 'Equipment Model Motorcraft

, Aame Type Leak Detector 023-00006 YT·202 I •

Dial Thenno~ter 023-00007 ' YT·227

Small Can Adapter 023-00009 YT·280

Manifold 'Gauge Set 063-000.10 YT·201

CL5338-1C;

. ,

~Conti~uity th~ougti REPLACE Ale
Fun~tion .switch only pushbutton switch.

GO to A1 .
- -

Continu~ty through AlC ~ REPLACE Function
: pushbutton switch only switch. GO to A1.

Continuity through both ~ CHECK for open in
switches circuit· betw~en control

assembly and clutch
cycling pressure switch.
SERVIC~ as necessary.
GO to A1.

CL5368-2A

..

, .t
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36·30·22

- '.

REFRIGERANT CAPACmES (REFRIGERANT-12)

Air 'Conditioning General Service

SPECIAL SERVICE TOOLS

36·30·22

Vehicle !. capacity (Pounds)

F-l50 - F-350 and Bronco' 3.00 + .25-0

.E-l50 -.E-350 3.1/2 +' .25-0 Front A/c,.Only

E-l50 - E-350 4-1/4 + .25-0 Frol)t and Auxiliary
AlC

REFRIGERANT SPECIRCATION

Type Specification Part 'No.

Refrigerant-12 (R-12)
..

.. ESA-M17B2-A _D3AZ~19B519-A
:: Dichlorodifluoromethane 7

c.?r equivalent 'or eQuivale~t .
CC~F2

,i

Refrigera~t Reco~ery ,
Refrigerant recovery systems and recycling stations are

in,use in an increasing number.ot-automotive AlC service
-facilities. The use of suct) equipment makes possible the
recovery and reuse of AlC system refrigerant after con
taminants and moisture have been removed..

If a refrigerant recovery or recyclihgstation is l)sed, the
following general p~ocedures should be observed, in addi
tion to the operating instruction~provide9 by the equipment
manufacturer. ,'- .. .

CAUTION: Use ~xtreme care and observe all safe~ and
. serVice precauJions,related to the u~e of

I , refrigerants. .- . '
• Connect the refrigerant, recycling ,statior:'l ho~e(s),_to the

vehicle AlC service p.orts and the. recovery station inlet
'.'. fitting.. ' .. '" " - ' ,

'NOTE: Hoses shbuld have shut off devices or chec~kvalves
within 12 inches,of the hose end to minimize the introduc
tion of non-condensable gases (air) ·into the recycling sta
tion and .to· minimize the ,amount of. refrigerant released
when the hose(s) is disconnected.

Descrlptl~n Number MotOrcraft
,Belt Tension .Gauge T63L-862o-A YT-371
Straight Adapter T71 P-19703-S -
Curved Adaptet. T71P-19703.R , -
Back Flushing Adapter -
E-l.50 - E-350, F-l50- T83P-19703-B YT71123

"~ F-350, Bronco

Service Port Adapter 081 L-19703-A -
Orifice Tube Remover and DSOL-l9990-A vr-l008Installer

Bro,k.en Orifice Tube Extractor OSOL-l9990-B YT-l009

Rexible Adapter
. '

D81L-19703-C. YT-355

Straight Adapter D81L-19703-0 YT-357 ,

90 Degree Adapter D81L-19703-B YT':354

.. -45 Degree Adapter 081 L-19703-E YT-927

Spring Lock Coupling Tool:
, .

3/8 and 1/2 Inch T81 P-l9623-G -
3/8 Inch T81 P-19623-G1 - ~

1/2 Inch T81 P-19623-G2 -
5/8 Inch T83P-l9623-C ' -
3/4 Inch T85L-l9623-A -
Tee' Adapter D87P-19703-A '(j)

(!)Also available from: Four Seasons P.N. 59655 and Robinair P.N.
40387. - ' CL4206-2G

• Turn the power to the', recycling station onto start the .
recovery process. Allow the recycling stationt~ pump
the refrigerant from the system until the station pressure
goes into a vacl:Jurl). On some stations·thepul11p will be

, shut off. automatically ,by a low. ,pressure switch .in the
-' electrical system,. On other units it may be'~ecessary to

manually turn off the pump.· .' .' .' '.

'. Once the recycling station has' ~vacuated.the vehicle"
AlC syst~m', clos~ the station inl~t valve '(if so equipped).
Then, switch off the ~Iectrical power. ,

.. Allow the vehicle AlCsystem to remain closed for about
_ two minutes. ObserVe system vacuum level as shown on

, the gauge. Ifthe pressure does not rise, disconnect the,'
recycHng station, hose(s).

.If the system pressure rises, repeat steps 2, 3, and 4 until
\ the vacuum level remains stable for ~ minutes.- .

• Perform required service. operations, evacuate and re-
,charge ·the AlC system. '
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36·33·1 Compressor and' Clutch.......FX·15·, '36-33-~1

..... ,

I

"'~. _...... ,

. . r ~. ,~ . ", Co- ~4.

- . .• f r·':'.
t·•. :' .. ! • :." .... - ....

,SUBJECT ~I' PA'GE
.. ,z ..

DESCRIPTION' AND"'OP'i:RATION : : 36~33·1
MAiNTENANC'E . _ ...' ,':.,' . ~' -

Adding -Refrigerant :-Oil : '.. ' 36:-33-1
REMOVAL -AND INSTAllATION '.

Clutch Field Coil, ' -. ~" ' -. 36-33-4
Clutch Hub and Pulley- i• ••• ' •••• :'~. '~' ••• ~'''.' ~ •• '••• 36~.33,:,3
Manifold and Hose Assembly .:... ~ ...-.. ~'..."36~33-3
Shaft Seal' . ' 1.: ;. '.~" •••••••••••••••• :".' ••• :·~36-33-5

.•.• __ _ - • t... .,;'. ..-

SUBJECT. " ".~ .~ . P,AGE
• .' <:"( , "

SPECIAL. SERVICE TOOLS _.. : '.~'.. ~ " " '..'.36-33-9
SPECIFICATIONS· .~ : ' 36-33-9 .
TESTING 1 .- _ '~ • ,,',. I " .' -'", '. ~
, Compre~sor "Exte~rnal Leak "Test '.. '.. '36-~3-2
: -Compressor Manifold Leak Test 36-33-2
C'ompressor' Rotating Torque Check 36~33-2

VEHICLE APPLICATION ~ : 36-33-1

." .• f.

~oil! .. ' I

·FIG. '1 FX-1'S' Compress~r·· "
. ~ .~

extte,mely. 'irTlp'ortant thJat·· qnly th~ specified,·type and
quantity.. ··of' refriger~nt oil·" be ,us'e,d in the ,FX-15
cpmpreSSOL If there is a surplus' of oil' 'in ~he system, it
will circulate,:.with' the" refrigerant~, r~ducing th$ ··cooling
capacity of' the system:: Using too' little oil '~or 'oil ~ot
meeting the Ford specification will result.'inpoor·,
lut;>rication· ... Of' the compressor. .-,

f... • ... ~ . Co·... '. ... : '\ .• . ..", _ I.' •

When it. is.. -:necessary to .replace ,a comp'onent ','·'of the
refrigerant ·system,. the' -procedures in this~Section ·:'must
be followed to .ensure·that the to~al. bil charge""iri the
'system is correct after the new part is installed. When
the compressor is ·operate'd; oiJ gradually leclves the
compressor and is circulated through the system with
the 'refrigeran.t. Eventually, a balanced condition is

, reached in which a certain amount of oil is retained in
the compressor and a certain amou,nt is continually

. .circul~.ted. If a component 'of the system is 'removed
~fter the sY$tem had Deen op~rated, some, oil will go

. 'with it. To ,maintain the original total oil charge, it is
.necessary t.o compensate for any' loss by adding oil, as
required, to. the new replac~m~.nt part. .

The procedures for replacing oi,l are as follows:

DU~ing C~mpressor Replacement

Anew servics replacement FX- ~ 5 compressor contains
207. ml (7- oz)· of r~frigerant,oil. Prior to insta~ling the

VEHICLE A'PPLICATION
.. ,. '0,. ·,j'i". • ..

F-Series, Sro,nco Vehi.QI~s.with 4.~.L,-5.0L,· S.8L and,"Z::5L
EFI Engines._:· ,. ,

DESCRIPTION ~ANO..OPERATION
The . FX-15-is ,a sw~~hplate design teo ~~;Iinder
aluminum .compressor, uti'lizing' the tangential ·design
mqunt (F.i'g; .~.)~ The compressor ma,i.ri~haft is driv~n by a
'belt'frqm' the engine crankshaft pulley. A one-piece lip
type seal (replaceable from the front of the compressor)
is used to 'seal it· at' the: shaft opening in ·the assembly.
Five double-.acting gistons, positioned axially around the

·compressor 'sha{t, operate within the cyJjnder assembly.
: The pistons are actuat~d by ·a swashplate· that is
· pressed Qn; ttie compressor shaft. The" swashplate
· changes the rotating acting of the" shaft 'to provide a
, reciprocating driving 'forcer to -each .qf the five ,pistons.'
This driving' fo'rce is,: applied,' <through' shoes, to the
midpoint 'of' e,a,en' of the d~uble e~,d ,r:>istcfns~ " .:

Reed-type qischarge va,ve.~·~re a~sem.bled on the val'J.e.
plate whicQ is . located, with tne suction reed valve

t between the .cylinder, assembly and the .Head at each
-end of the compressor. The heads,'~re·connected with
each,: othe~ ,by,., gas~tight . passage~ay~ 'thrd~gh the

,cylinder assemb.ly which direct the. refrigerant~gas to the
, suctio~ anddischarg~ ports located in~, the rear :head..

A ~magrietlc,'61utch ,is. used -to drive -the compressor
: shaft.· Wheh"'vo'itage' i's::applied to the clutch fi'eld coil,
the clutch plate and .h~b assembly ~(which is ,solidly
coupled to the compressor shaft): is drawn .rearward, by
ma·gnetic. force toward the pulley which. rotates freely on

, the compressor front .h~ad casting. The magnetic' force
locks the.·clutch plate.and hub assembly and the pulley

. together as orie' unit. The compressor shaft then turns
with ·the pulley. When voltage is removed from the
clutch field C9il, springs in .the clutc~ plate and hub
assembly move the clutch plate away from the pulley,
the' clutch plate, hub assembly and compressor shaft
cease to rotate. .

MAINTENANCE

Adding Refrigerant' Oil
. Tt1e 'FX-15 compressor uses a unique high quality

refrigerant oil (Part Number E73Z-19577-A) Motorcraft
. Part· Number· YN-9 or 'an equivalent 'refriger'ant oil

meeting . Ford, specification ESH-M2C31-A2. An oil
charge of 20"?ml (7 oz.) is used in a new system. It is
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36-33-2 ,Compressor'~and Clutch-FX-15 36-33~2

replac~ement compress'C>r,'drain 'the refrigerant oil' from 3: Install' Pressure T~st Fitting' Tool T89P'-19623-H o'r
the removed, compressor' into a calibrated container. equivalent on the rear head of the compres~or

!hen, drain th~ ~efrigerant oil !rom the new' compresso,r ",. .' using the existing manifold attaching bqlt.
Into a clean calibrated container. If the amount of oll~.~'~ ,,'" '. ' " . ' "
drained from the remove,d'compressor was between 90 ,'4., .. : Con~ect the high .. 'and low "pressur~ li~e.s of a
and 148 ml (3 to 5 oz), pour the same amount of ch3a~ \' , '~:,' ma~lfold .gauge set to the~corre.spondlngflttl~gs on
refrigerant oil"into the new compressor. If the amount of. , ~,the Manifold 'Pressure Test 'Flttl,ng TOOl" (Fig. 2).~
oil that was removed from the old"compr~ssor is greater .".. ., ' ,'- - " . ' . '
than, 148 ml, (5 oz) .pour 148 ml '(5 oz) of cl,ean 5.. (Attach th.e center hos~ of,~h~ m~.nlf,?ld gauge.~et
refrigerant oil'into the new Gompres$or.,lf the. 'amount of ..to ~. r~fngerant contaln~r "~.~andlng In an upnght
refrigeration 'oil that ._·~as, r~moved fro'm the .' 'old pos~tlon.: '
compressor i~.les.s th~n .90ml (3.oz), p'our 90 ml (3 oz) 6.· .... ,Using the clutctY'~~b, hand-rotate the compressor"
o~, clean refngerant 011 Into the x~ew compressor. .'.~- 'shaft ten revolutions:to distribute' the oil inside the
NOTE: The suction acc'umulator-drief and orifice tube ,compres.sor. ':' ,.'

. ~:~~~ed,a.lso b~ repla~,ed"whenever the compressor is· 7. Open the low pressure gauge valve, the' high.
pressure gauge v,alve ahd, the valve on the':'

During Component Replacement ", ' refrigerant contain~r·:.to allow t~e refrig~rant vapor
,'" to flow into the compres$or. .

When replacing other components ,oJ the· air
conditioning system, measured quantities of the 8. Using a 'flame-type leak detector, check for leaks~
spe~ified . re~rigerant oil should b'e added to th.e ,,~at the compressor shaft seal and the compressor'
co'mponent to"ensure that the total' oil charge in the .center seaL ·Refer ,to "Ch,ecking For, Leaks" fn,
system is correct before the syste"~ is operated. $ection 3.6-30 Air Conditioning. General Service fo( ,
Clean ref~.igerant :oil s'hould ,b'e 'added to the . the operating i":lstructions and' s~fety precautions
replacemeQt,componentsas fOllows: when using afla~~-type leak detector. .

• Evaporator ·Cdre:. Add 90 ml ,(3 oz).· 9: If a shaft seal leak lsfound, install a new shaft seal
" .' 'f,ollowing the procedure given i,n this Section. If an'

• Condenser: Ad,d~O,nil'"(10zj. ' . external leak is found at the center .joint of the;
• Accumulator: Drain oil from' removed accumulator- compre~s~~o~, ir:tst~lI, ~ new co~press9'r ,assembly.'

drier. A~d same amount PIUS:,60 ,ml (2 9z)' of 91ean . '10. When the,~ .Ieak test 'is .completed, " close the,"
refrigerant oil to new accumu ator. , '. ,manifolQ gauge valve$ (both high and low) as well.

Clean refr~gerant oil ~hou'ld be poured directly into the ' .as the va,lve on -the refrigerant. container.
replacement cbrTipbnent. .-' -,. , ., " ~ 11. Slowly re~ove th~. "'~g~uge, ,~et "ho~es 'from .th.e
If any other 'compon~nts such as an orif~ce tube or a pressure test fitting tool. (Allow·; the refrigerant to
hose is replaced,' no additional refrigerant 9!1 i~ .' escape ..'from the· compressor).- - .' , .', .
necessary unless a hose bursts with a fully char-g'ed
systel'l).' Then, ,t~e. ~ddition, ,of, refrigerant oil may be 12., Install the compressor on the vehicle..
neces~ary, wit~ 'the ,'amount to be .determined. by the 13. L'eak ".~ te,st, evaluate and charge the system
technician. The suction accumulator~drier should also
be 'replaced under these circu'msta'nces. follo~ing: recommended ,procedures. Observe all

, " '.,',. :.~ '~', .' -. .' .safety.,precautions~ " '

Compressor Manifold: Lea~ Test
1.,,' Tighten the manifold retainin'g bolt to ;18:23 N· m

, '(13-17, f,~.-Ib). . :'$

2. Add refrigeraf1t to thesystert(if nec~ssary,

3. ,k~ak test t~e m,an,ifold O:,ring seals ~~ing a flame
.. type or' ele.c~Jonic~type lea~ ,detector: Re,fer to

Section 36-30 'Air Conditioning -~eneral ~S~rVice for
, operating instructions ~nd safety"precautions when
using a flame-type leak d~t~ctor.

• t • ) ...: ~ • .~ •

4. If no leaks are .fou~d, ·the manifold O:-rin,gs seals
r, :,','" are good.. ': .'. . '" ' '.':

10 ..' .#.

5. If a leak is found at the marihold' and the manifold'
attaching bolt is tighten~d to 18-23 N· m (13-'17

, .ft-Ib), install new m~nifold O-ring se~ls as ou.tIined..
:", Then, repeat the leak t~st. , ' .": . "

Compressor' External Leak .Test ':
.. .. .f t-: 0. ' I.' ......'

1., :'If the compressor is on the"v~~icle,. discharge the
. ,system,following 'the' recommended- service
·:proced~(e." ",. :.' : 'r

2. , Remove the compressor from the vehicle..

TESTING" . . ,,' :,~ .. ...
Compressor Rotating TQrq~e. Check

The' ~·6tational·torque of a used compressor should be'
chec~~d if e~cessive compresso~ drag is .'~uspected. .

1. Dis c harge re f rig era n t· syste m.. ·fo II oW i n'g'
,recommended s,ervice procedures.. Observe" 'all
,~~f~t~ .pr~cautions. .'

2: Remove refrigerant' hose and 'mahifold as~erri'l?ly

frarrl" compressb~. Use care :not to' 'allow dirt ·,to
enter compre~sor!.' . " ..

3. ,Remove, the compressor from the vehicle.

,,4. Rotate compressor· Clutch '~,shaft ahd .note the'
torque required to rotate the shaft one cornpl~te.

revolution: This is not a starting t6rq'ue.

5.: .'If ·~he·~,·rotational '.:torque e'xceed,s 'specification,
.... replaqe the compressor assembly." ;..
~ : ,'- , ' " -~ '. , , '.,

6. If the· rotational' ·torque is ,less, than.: ~specifieq,
. ," excessiv~ drag. does not e>.<i~t in th~ 90.mpressor.

, Install the manifold and hO$e assembly and 'I~ak

~es!, 'evacuate and.. charge' the~ system.. '.'

. 7. Check th~· ~y~tem"for proper operati~~:
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36·33·3

FIG. 2 Compressor El!Cte~nal'Leak rest
~ ::. . ~ .

Compressor' and 'Clutch~FX·15.

..... t
• I ~ "

" f

36..33·3

,'1.

. CCl3303-A

FIG. 3· Manifold Disassembled Fro." Compre~sor.

REMOVAL AND INSTALLATION

Manifold ,and Hose Assembly.

Removal ..

,1 . Discharge th~ refrJgerant from the ~yst~m following
the recomm'end~d procedures.. Remove bolt
attaching manifold and hose/tube assembly to the
rear, head of the compressor. (Fig. 3).. ~

. .

2. .Disconnect other" ends of suction' arid, discharge
lines. Remove 'any bracket .at~actHT1ents and
remove manifold and hose/tube assembly 'from
vehicle. ' .

• t 4 ..

J!1st~lIa~ion :' .

, , 1.' lLibricate new O-rings with c'leanrefrigeran~ 'oil4a'~9 .
position' them in 'the' O-ring gr09ves·. <?f- the
compr~ss9f~rear:'·.~ead(Fig. 3). .~:'

2. Position manifold 'and hose/tube assem'b'ly 'to rear
head 'of pompressor making sure manifold pilots
are positioned in compressor port openings. Install
manifold .attaching bolt and ,tighten;,' bolt to
specificatiqn., ~.'

. 3. Connect other ends of ~uction'~and di~charge lines
,using new lubricated ..O-rings. ,Install .bracket
attachments disconnected during r'emoval: ,'. .

4. .,Leak -test, evacu~te and '~bharge the :.sy:stem-,
fO,lIowing, the reconlmended procedure.s•. O~s'erve
'all' safe.ty .prec;auti,ons..,· ,

... i' .. ,",_ •.•

. . *, ,

Clutch HUb and Pulley

A-disassembled view' of th~'clut~has~emblyand related
parts is shown in 'Fig., 4. · ..

... '. ..,.. . ...: :,.. ,,, \.:"

Removal',~ .~. I . • - .

1. RemoVe the clutch 'hJb retaining bQIt. Use Spanner
Wrench T70P-4067-A or equivalent (Fig." 5)'.

2. Pull cl~tch hub and st1imsfrom co~press6r shaft. If
·huQ. 'c~nr:totbe, ..p~lIed from -pompressor shaft,
screw a 6mm ·b'olt·i"nto the shaft hole of the clutch
hub'tCl fo'rce the hub' from the shaft (Fig~l 'E?). '

I· , ~.

, 3. Re~rnove the, pulley retaini'1g snap ring (Fig. 7)..
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Compress~r -and Clutctl-FX-15

'~.'.'. ":\.'.80.•LT(6m~1'. . 1 I ~

" . ~" . : ,. ' . '

.' ,

CCl3304-C

FIG. 4;' Clutc~,·As~.embly~'·Dis~ssembled 'View-

:.. -

8 mm
SOCKET

UNIVERSAL
SPANNER WRENCH
, HOLDING HUB

, CCl3305-A

F,IG. 5 Clutch Hub Retaining B~lt Removal

4. '\, Pull the pulley, ·and bearing assembly ,from
co~pressor.

Installation:

t.' Clean pulley' bearing surface of cO'mpre-ssor head
to r~move any "dirt or corrosior;l., ,: .'.

2.' .Install puUey and bear-ing' assembly onco~pressor.
, Th.e bearing is a slip, fit on the c.ompressor head

ana if properly, align~d, it shou.ld "slip on ,easily.

3.. Install pulley retai,ning snap ring"with bevel side of
~nap ring 'aout.· ,', ' ,

4~ Place one nominal thickness' spacer,' shim inside
the hub spline opening and slic;te the hub on the
end of compre~sor shaft~...

5. Thread a new 6~rh hUQ.r~taining polt into e~d of
compressor shaft.- Tighten 'hub r~taining bolt to
11-13 N· m' (8-10 ft-Itl,) DO NOT ·USE AIR TOOLS.

CCl3306-A '

FIG.,·~ Removing ,ClutC~Hub wi~h 6 mm 'Bolt

6. ',Check clutch air gap between' clutch hub and"
pulley mating surfaces ~ith a, feeler gauge (Fig. 8).
The air gap should be between 0.45 and 0.85 mm
(0.01 a and 0.03'3 inch). Check, at three locations
e~ually spaced around"t~e pulley. .~"

7. If clutch air gap 'is not within 0.45 to 0.85 mm
(0,.018 tc;> 0.033 inch), 'repeat,steps 4 th~ough 6 with
various thickness shims until air. gap is within
specified limi~·s. " . ,

8. Wh'en installing a new clutch, cycle: it t.en tim'es at
idle to ~urnish the clutch and prevent ,s~ippage.,

Clutch Field Coil

The clutch field coil is pressed 'on the fro"nt head of
the compressor. Special service,'tools are required to
remove and' install the coiL
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SNAP
RING

PLIERS

Compressor'and' Clutch-FX-'1'5
,~ , . - ""., ... . ~,

, ~.

FEELER
GAUGE

CCl3307-A

36-33-5

CCl3308-A .

FIG. '7 Pulley RetaJning Snap Ring Removal

Removal

1. Remove:the compressor from the. vehicle following
the recommende~ service procedure.' .

2. Remove' the 'clutch hub· and puiieY.foilowing the"
procedure given. . -

3. Install Shaft _Protector Tool T89P-19623-FH, or·
equivalent, 'on the nose :opening of the compressor
(Fig. 9). . ~

4. Install a 2-jaw Puller ~?1.F-4220-B1 or equivalent"
on;' the cor:npressor' (F:ig~ .9). Place the tip of the'
pLiIl.er forcing· sc~~w, in the c~n~~r pilot of the shaft
protector and the jaws ....of the~ puller around the.
back edge· of the' rield coil~ ,

5. Tighten the puller forcing screw to pull the coil from.
the"coiTlpressor he~~. DO NOT USE ~IR :!OOLS..,

~ .~ : /'r '. .
Installation ' ",' ,. .

.. . .'.

1. Clean the· coil moun'ting surfa'ce ,on the front head
to remove any dirt or corrosion.

2,' With. the..compressor in a vertical position .(nose.
up), place .the >·field coil jill position ,_,.on the
compre'ssor front head. Check to ensure" that 'the
coil· electrical.conr:l(:~ptor;.)s R~sitioneo .c9rrectly. ::

3. Place the Coil Pressin,g(lnstaller) ,Tool .T89P
19623-EH 'or $qui\lale.nt,· in'" ppsition over the
compressor nose 'and' ·to the inner radius of the
field coil (Fig: 1O)~·· ".: " '. ' , .

4. \ Position 2-jaw Puller Too) ,O~OL-11 02-L or
equivalent, on: ~he compressor' and the. Coil

. Pressi.ng' Tool T8~P-1'9623-Eti as'showl') in Fig. 10..
The jawS of the' puller should be firmly engaged
with the rear side of the compressor front mounts.
Th~ forcing screw must be piloted on the. ~enter
mark· of the :pressing, tool. ': . .,~" ' I :. '

5" " l~ighten the for6in!g sc'rew ~ith ~hand ~r~nch until
the coil is pressed on the compressor front head.
DO NOT USE AIR TOOLS. Ch.eck to. ensure· that
the field coil bottoms 'against the head at all points
fl~ound th~ coil~, o.~ter diaf!lete~. ' '"

6. .Install the 'clutch pulley and hub on the conipresso"t
as outlined. Adjust the' ·air gap, as necessary.

FIG. 8 Checking Clutch Air Gap

S~aft ,S~al . . _'..
The refrigerant;, system ..m~st be disch~rged·.;.~nd the

, compressor must be removed from the, vehicle prior to
replacing tRe compressor shaft seal.· .

Removal

1~ Remove clutch' hub from' compres.sor as' outlined..

2. Remqve ··sh~'ft'· seal· .felt .fro~ nose ~of compressor
wi.th.: O-ring-' ~Tpq.l ~. T71.P-19703-C . or equivalent
(Fig".- 11). - .',.:.

3. .BI9~ a~y' debri~' from inside the compressor nose
.with". ~OW PRESSURE' compressed air. Then,,
clean," the inside and outside. ... riose area of the

.compressor ~ith a~'-lint 'fr~e cloth to remove any oil
. and ·dirt.. - '.: '.

4'. . Remov.e shaft seal ret~ining snap ring from inside
compressor hose wit~ Snap Ring Remover ·T89P
19623-0H . or, .equivalent, . as described in the
following $teps. f .

5. Insert the tip of the Snap Ring Remover .T89P
~ ~ ..... 196.23-PH if1to one qf the snap ~ing eyes (V.iew A,

Fig 12).

6. Rotate th'e Snap' Ring Rem~ver to position the too'l
tip and the ,snap ring ,eye' closest ItO. the compressor
shaft (View B, Fig. 12).

7. Pull the' Snap Ring Remover up quickly, -~hile
keeping the tool shaft against the side of'the hose'
opening,find.,ref!l9.ve:th.e,s.~ap,ring.(View C, Fig 12)..

. 8.. 'Position Shaft;Seal Remover Tool T89P-19623-BH
, ,Qr e~uiy~lent 9ve~ compressor ~haft.and push 'tool
.... in,tol

'h9s~ ~of cOrmp'ress~)('and down ~g~in.st shaft
( ....:< s~'aL Engag~ end, 'of tool·with iri~ernal diameter of

~'shaft seaL While 'holding' the hex part of the tool,
.,' . ~turlJ t091 handle clockwise to'l'expand tOtOI tip ,inside
'. 4 ',•. seal in'ner radius. Then, pull' shaft sa'al from the

.compre~sor wi~h the tool (Fig.- 13). -,,-
l'nstaila'tiori .! .• ~ ::, •.. :." - .. ", .~: r

:. -.,. _ . " i-· :. :;

1. Obtain a new Shaft.', Seal. :Kit (Basic Rart. No.
, -190665-). Carefully"remove the contents of the kit.

" t· 'from thepackage:'·A plas~i6'ShaftSea' 'Prate'ctor is
.)ncl,uged with each kit. Inspect the protector for any
·burrs-or 0ther dalilage~ Do "nof use" the protector if

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



. 36-33-6 Compressor and Clutch-FX-15 36-33-6

. PULLER
T77F-4220-B 1

CCL 3423-A

PULLER
DSOL'1102-L

Using Shaft Seal Installer Tool T89P-19623-AH or
equivalent, slowly push seal down shaft protector
onto compressor shaft ,until seated (Fig. 16).
Remove installer tool and shaft protector from'
compressor shaft.
Place a new shaft seal r'etaining snap ring into the:
compressor nose -opening and seat the snap ring
into the groove. "-, .
Leak test'the shaft seal histallation after rotating'
the compressor shaft about ·ten revolutions with
the clutch hub. Refer to Compressor External Leak
Test.
Install a new shaft seat felt in' hose of compressor.

Install clutch hub on compressor as outlined.

COIL
PRESSING

TOOL .
T89P-19623-EH

7.

6.

5.

FI~. 10· Installing Clutch Field Coil
CCL 3422·A

SHAFT
PROTECTOR

TOOL
T89P-19623-FH

2. . Using a clea.n~ lint free. cloth, clean the compressor
shaft -and ttle .seal pocket inside the compressor
nose.

8.
3. Dip the shaft-seal protectQr and shaft seal in clean

Refrigerant Oil'(E73Z-19577-A). Position the shaft
seal on 'the.' protector with the lip of the seal
pointing toward the large' end of the protector, '9.
(Fig. 14).~

10.

4. Place tt)e shaf~ seal protector with shaft seal over
the end of the comp~essor shaft (Fig. 15). .

FIG. 9 Removing Clutch Field Coil

it is damaged.. Obtain another Shaft Seal Kif, if
necess~ry, and use ~he protector from it.
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36·33·7 Comp.ressor and Clutch-FX~15 36·33·7

FELT
SEAL

CCl3309-A

FIG. 11 Removing Shaft Felt Seat

~ : .

'.

. ;TOOL
T89P-19623-DH

TIP

VIEWA -

: ... .:

VIEW.B VIEWC CCl3412-A

FI~~ 12 Removing Shaft Seal Retaining Snap Ring
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36-33~8 Compresso'r '0 a'nd Clutch--~XI!'15 36-33~8'

CCl3310-A

....... " ...

CCl 3~.11:8 1

. ,

FIG. 15 Shaft Seal and 'Protector on ,Compressor
Shaft

" 1','

../ .
... .~'... ",

SHA~! SLAL RLMOVLR !()()L
H39P 1~623 8H

FIG. 13 Removing Shaft Seal·
eel 3312-A

"SEAL 
, LIP

CCl3413·A

~ FIG. 16 Installing Shaft Seal

FIG. 14 Shaft' Seal' Positioned on Seal Protector
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36-33-9 Com'pressor and .Clutch-FX-1S'

SPECIFICATIONS'·
4

SPECIAL SERVI~E.rpOL~-'_'

REFRIGERANT Oil ,.
Ford Specification ~ ,~SH-M2C31"A?:"

Capacity (System Total) .\ .. ' 207 ml (7 ounces):l'
", :: .295 ml (10 ounces) with

auxilliary Ale -
CL5736-1B

Tool Number -. D8icr1ptlon

T89P-19623-H, Pressure Test Fitting Tool

T70P-4067-A Spanner Wrench ..

T71 P-19703-C O-Ring Tool '-... ':',

T89P-19623-BH Shaft Seal Remover Tool

T89P-19623-CH Shaft' Protector Tool -

T89P-19623-AH Seal Installer Tool ;
'.

T89P-19623-DH Snap Ring Remover

T89P-19623-FH _. ,Shaft.,ProtectOr Too , . -.

T89P-19623-EH ' ."Coil Pressing (Inst8lIer) TOQI

ClOC~ISE .

SWASHPLATE, 5 DOUBLE" '
AGTING~IS"'~S :- AXIAL TYPE

'~.29.0"m", ' '
;.... 25.7 mmSTROKE -,

ROTATIONAL TORQUE .. :~'" :
(Maximum, manifold removed) "

TYPE

ROTAT~ ,.

CYLINOERBORE (Oia.) .'

DI$PLACEMENT '

COMPRESSOR SPECIFICAnONS

. Part Number. " E73Z-195n-A
Motorcraft YN-9

MAGNETIC CLUTCH
Air Gap Between Pulley

and Hub

Current Draw ~

0.45 mm-o.85.mm,
(0.01 ~-o.033 inctt)

4.36 Amps @ ~1.2.a volts
, .

'..

Run-Our(Maxirllum) 0.02 .~nch-Radial or·Axial .~ .'

TORQUE LIMITS
~,!a Manifold Assy.

to Compressor
Clutch HU~ Bolt'" ..

'17'.~~.0 Nm. (17, Ft-lb)

11~o-14.0 Nm (8-10 Ft-Lb)

CL5735-1A \,~, . - '

J..... , " .' '.'

c ~.

'~'I , t-

. ,~' ~ . .. ; .~.

~ (.', .. ;--1 .

..
~ .

.~'...~
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36-36-1 Compressor 'and Clutch-6E171 36-36-1

SECTIO'N' 36-36 Compressor and Clutch-6E1·71'."j': ~:.

REMOVAlANP' INSTAllATION. (C'ont'.d) .. .
Clutch' Hub and Pul'ley'::.: .,-. ~ ...: ..... !:.' ... ~ .' ..,. 36~3~;'3

,Rulley' Bearing ..~'.. ~ ....' ~ ~": ....•... ~ .. ~ . ~ ... ~ 36-36~4
.Suc~ion or Dischaige .'Manifold Frp~' ' .. ' . ,.,' .:..' '

· . Compressor : : ,., ~.::':'.. '.• ~. !: ' 36-36,-3
S'PECIAl SERVICE TOOL.S: ..' ~,. ' ' ~ ~ ..' ~ 36-36~11

SPECIFICATIONS \ : ~. ~., ~ , '.. ', : .. .' ~36~36~'tO
TESTING' ,'" . " ,~:. ',' ,". t :, - .~ '.

Compre~$or External ,le'ak 'Tes~:' i •••• '.- '.: -.' ~ • '36~36-2
.Compress.or Manifold Leak 'Te'$t '... ' :.- ..' ~ .. 36-36-2
.CQ~pressor Rotating ,TQrque Ct-eck ~' .. : ... 36-'~6-~

VEHICLE APPL~CATION·:~:'..•• , ..~.. ~ .,.; : ~ " ". ;::: " 3~-~6:1

SUBJECT PAGE
, j , ~, ; , ':.~ ,'. " :

DESCRIPTION,AND OPERATION ... '~..... .'~ .,.....,36-36-1
MAINTENANCE' ".' ~ .. .. ,..~ . \ .

Adding .Refriger·ant Oil, ~ 36-36-1
During Component Replacement :.............. 36-36-2
During Compres,sor .. Replacement ;,.. 36-36-2

MAJOR SERVIC': OP~RATIONS .
Head',,· Gasket and O-Ring~'Rear' ' .: .. ' ~ ~ . . 36-36..6,
Head Replacement .'~ : '..~ 36-36-10

, Shaft Seal and/or Front Head Gasket and, ."
O-Ring ~ . ~ ~ .'...•. ' : 36-36-4

, Valve Plates and Inlet Reeds '.. ~. , ' 36-36':'7
REMOVAL :AND INSTALLATION'. . . , .

.CI~tch Field Coil' . '. ~ . :. .'. . .' ~ ... .': .. 0 .'. '.' .'. • .'. • ., 36-36-4

· .
SUBJECT " . PA<lE

~'The 6E171 cQmpre~s'6r uses a' sp~cial pa~affin'b~se
re~rigerant oil E7.3Z-19577.-A.or ,Motorcraft YN,~'9 or'an
equivalent oil meeting Ford Spec. ESH-M2.C31'-.A2.:·An
oil change. of ~OOml (10 fluid ounces) i$, r~qui~ed in· a
ne'w system. It is i,mpor:tant that only the· sp~cifi~d type
and 'quantity of. refrigerant oil 'be' used in the
.compressor. If there·is a surplus of oil in' the lsy~tem, too
much oil will circulate with the 'refrigerant, reducing, the
cooling capacity of the system. Too. littlE? ·oil. will. res~lt in
poor lubrication o~ th~ compressor.... ~',. .. '. t

· I~·......· ,. ,":"., . ..' ,

., When '~it is' necessary to replace a .:component of tne
refrigerant-system, the procedures given" here must be
followed to assure that the total.oil·charge in the ~ystem

is .c~rrecf/ after the new part. is· installed. When the
compressor is operated, .oil .gradually ,leaves the
compressor and i$ circulated th,ro'u'gh the ~ys~em with
the -refrigerant. Eventually a balanced' condition is
reached in "'which a certain amount of oil .is retained in
the .compressor and" a .certain'., amount is contihually
circulated. If la component of' the"system is removed
after··the system has' 'been operateq', some oil will go
with it. To. maintain the original· total oil charge, it is

. .....

. ' ...q
~ ,t.'~~~:.

, ~'.

L5339-1D.. :' ~.
"' ...~: .

, II'. ~ J .. • ~ ., • ", ", ~ ~

HIGH PRESSURE
RELIEF VALVE'

6E 171 COM~RESSOR

Adding· Refrigerant· Oil,_

MAINTENANCE

FIG. 1 Compressor' e;tnd Clutch AS$einbIY'~ '.'
.., - " . .':' • .... • •. :~ j' 6. '

VEHICLE .APPLICATIO~

I;c'on~lire,'a~d ~,~~e.~i~.~:.,wit~ 7;.,3L .Die'sel Engine..,

DESCRIPT,ON AND C;>PERATION., '

. The Nippondenso 6E171' ~ompre's~or (Fig. 1) is a belt
driven six-cylillder. axia'l compressor with a displacement
of l71 cc ('10.4 cu-inr The compressor is attached to
the engine's compressor mounting bracket by four legs
on .t~e bottom ·of the Q9mpressor ..and.one support arm
on the top of the compressor. Brazed steel manifold
and tube asseri1bli~s attach .to the ',top ports of "the
compressor ',~o .co~nect 'the ~·co.mpressor to the
refrigerant system.

, Three. double-acting l' pistons, positioned' axially
around the compressor shaft, operate in a, front and rear
cylinder, assernbly. The" pistons I are -'actuated by a

, swashplate that· is pres~ed on the compressor shaft.
The sw~shplate ch~nges the rqtating action 9f the shaft
to provide a reciprocating' drivin-g force to each of the
three pistons., This driving force is, appl.iep, through
shoes and balls, to the midpoint of each of the double
ended pistons.. ,,'

Re~d-type suction and discharge valve's are mounted
in valve plates between the cylinder assembly and the
head·-at· each end 'of, the compressor. The heads are
connected to' each other by gas tight passageways.
which,di.rect .refrigerant .ga.s to',~.a. common output.

A magnetic clutch' is used to drive the compressor'
shaft. 'When voltage .is -applied to the clutch field coif,
the clutch plate and hub assembly '(which is solidly.
coupled to the compressor shaft) is drawn by magnetic
force toward the. pulley which "rotates freely on the
compressor fr9nt head 'castifl9. The, magnetic force
locks the clutch plate and' hub assembly and the pulley
together. as one unit. The compressor shaft th~n turns
with the pulley. When v9~tage is \removed 'from the:
clutch field coil, a rubber bushing in the clutch plate and
'hub ~ss~mbly moves ,the clutcn' plate away from the
pulley and the clutch plate and hub assembly and the
compressor shaft cease· to r~tate.. .
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36-36-2 Compressor and Clutch~6E171 36-36-2

TESTING..
. .

Compressor Manifold', l-eak test'·
1.' Tighten thernanifold retaining, polts to·18-23· N· m

(1 3-1 7 'ft-Ib).· -. , ' '. . ,," .. ' ,'. . ...':". ' ,

2. Leak test the man,ifold O-rin:g se8:ls.'

3. 1f' no leaks .~re fou~d. during .the· lea~','test, the
nia~ifold O-~in~t ~eals 'ar~' good. '. . ~ '.

4. If a leak is fou~d at·the manifold and'the m'anifold
bolts are tighten~d ~to' 18-23 N· m "(~'3-17' 'ft-Ib), .
install new manifold a-ring .,seals and repe.at the
leak test procedure. 'Refer to manifold remo,val and
installation procedure. '

During CompQnen~· Rep~acement

When", replacing other' c6mpo'nents of the air
conditioning r~friger~nt system, measured quantities of
E73Z-19577-A or equiyalent ,·refrigerant .oil should be
added to the 90fTlpqn'ent to. assure· that the total oil
c'harge in the sy'stem is' correct before the system is
operated. .

. Clean refrigerant', oil should be adde'd to the
replacement co~p~n~n~s .a~ '~~.lIo~~: ' \'. .

• Evaporator Core: ~dd· 88~71.rnl (3 fluid "ounces).

• Condenser: Add 30ml '(1 "fluid' ounce).
. . ... ,

• Receiver/Drier: Drain the. oil tram the {emoved
receiver/drier.' Add the same amount plus 60rnl
(2 fluid Qunces) of' clearf refrigerant' oil to the n~w

r~ceiver/ drier. .'.", .

Clean, refrigerant oil should be poured directly into the
.replaceme!1t component.

If any other components, such' as'an orifice tube.or a
hose a~e -replaced, -'no adqitiorial: refrigerant 'oil is
r:-ecessary unless a hose bursts:with a fully charged,
system. Then~, the ~dditional, refrigerant ·oil may· be
necessary' with the amount to be determined by the
technician. 'The suctioni accumulator-drier' stiould 'also
~e r~placed u,nder these. 'circu,mstanbes:

necessary to compensate for this by addfng the oii ~osf' " .Compressor Exter'nal ~eak 'Test
to the new replacemen, part.

1. Discharge. the' system 'and: remov~,th~ 'compressOr
The procedures .for .r~placing oil are' as fonow~:~ ',' .... from the vehicle. ..,.;. ',', .: .

During. Compressor Replacement., 2. Install the Pressure Test Plates D85L-'19703~A. or
equival~nt, on the compressor. .

A new service replacement cqmpressor' cOl'1tain~
300ml '(10 fluiq ounces)·of ,the specified refrigerant oil. 3: Connect the high and low, pressure lines of ·a
Prior to. inst~lIing the replacemento.ompr~ssor, drain.tne manifold gauge set to th~..,cor.r.espo.nding fittings on
oil from the reh1ovedcompres'~or into a' calibrated . the 'manifold pressure' test. plates' (fig. ~ 2).. .' ~

container; then,' drain the oil from the new, compressor 4. Attach the center hose Qf the mallifold 'gauge set
into a clean container. .If. the amount of 'oil drained from : .. , to a .refriger·ant '.drum· ,standing: In, "an;:- upright
the.r~moved compressor 'was'between ~. and 5 ounces,'
pour the,sam'e amount of c'~an ,r:~frigerant oil into the position. " . ',' I' , ,:: '

new compressor. If the amou'nt of oil 'rel1)oved from the 5. -, Open the low pressure. g.~uge ,v~lv'e~ the'~high
old compressor is greater"than' 5 ounces~ add 5 ounces pr~ssure gauge valve', and, t~~ valv~ on t~e
of clean refrigerant oil to ·the' ne'vY ,corJlpress.Qr. If the oil refrigerant. dr'urn to allow. the refr.igerant, vapor· to
remov~d frdril' th~ old compressor was. le~s' than 3 flow into the ,co~pres~or.' . '
ounces, pour 3 oURces' of clean refrigeranr oil' into, the
new compressor-. This"willmaintain ..the system total oil '6.' 'Using a leak detector;~sOcli as Rotunda~ E~ectronic
charge within· the ,specified limits. .' ,. ' Leak Detector 055-000'15 or equivalent, check for

leaks at the compressor rear .'head' "seal,
NOTE: The suction accumulator-drier and orifice tube compressor front head seal, the conipres$or shaft
should· also· be· repla~ed when. the.compr:essor,-is seal, the cen'ter joint seal and around the cylinder
replaced. , '.: ..,"..' bolt heads. After checking, turn' off the manifold

gauge valves. / . . "". ' "

NOTE: Prior to testing the seal for. leaks, ..turn the
compressor shaft about ten complete 'revolutions' to
distribute the oil inside the compressor.

7. . If an externa(l~ak i~ found at 'either head, or at the
, .shaft seal, service as necessary., If an external leak

. is found at.the center joint-of; the compre'ssorbody,
'install.·a new'com'pressor assembly.. . .,~

• • t •••.

8.· If a refrigerant leak is found' arou.nd the head of a
'cylinder bolt,- install a new'brass washer o·n·the bolt
an'd leak test 'as outlined. If the leak cannot be
corrected with a new: brass .wastiet, install' a new
cylinder bolt and brass washer. If·the leak is: not
corrected, install a new front head.-,:-· "

9. Slowly disconnect ~he, manifold ·gaug~ hoses. from
the pressure·test plate, allowin.g the .. refrigerant to
escape...Thell, rel11ov.e the Pre~$~r~· Test F.=ittin~.s.

10. ,Ir)stall the compr'essor on th~ ~~ehicle: ~_ea.k'test the
"', in·~tallation, evacuate a~q ~n.arge tli~. s~ste[Tl.

Compressor ,Rotatin'g Torque Check '.
• • • ~.. ~ or .." / • ; ~

The rotational torque of a used compressor should be
checked if excessive compressor drag is suspected.

1. .Discharge'" the.~ ~efrigerant; system ·follo;';!nQ.. the
recommended service procedures. ·,Observe all
safeJy precautions. :. .. ..'.. '., ' ..,. . 'i' •

2. .Remove the compressor frori".;th'e veh~cfe.·:"·"

, 3.- :'~. Rotate the compressor-. shaft and 'note the torque" .'..
required for one' complete rotation. Observe the
torquewhi.le rotating· the shaft, not-. the ·starting

. torque.' ~ - ....

4. " If ,i the ..rotatiorial 'torque ,exc'eeds sp~cificatiori,
, repla~e the compr~ssor: ..a~s~":1bly. : . , . . ... ,

5: If the rotational to'rque is less than the specified.
~otational· torque, excessiv~ drag does not exist' in

. 'the comp·res~or. Reinstall',.th~ 'compress·or. 'Then,
leak test, evaluate 'and;,'charge .the system~ ,.
I '.'. '.. • .. - ; ..... , •

,6. Check the system. for prop~r operatio,n.·
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LOW PRESSURE '
GAUGE

I .

Compressor and Clutch--6E1-71

PRESSURE TEST FiniNG
FORD TOOL NO. D85L-19703-A

. ROBINAIR TOOL NO. 40947

"~ .

36·36·3

.1

CCL2712-A

FIG. 2 'iestlng for External. Leaks

.REMQVA.L AN'O INSTALL~TION
. . .

Suction or Oi~charge Manifold From.,
'Compressor , '

Each manifold assembly is an integral par~ of the
refrigerant hose and/or tube. .If it· is necessary to
replace·a manifold, the attac~ed hose and/or tube-must
also be replaced.' . '

Removal,' .. ',,'.
. '

1. ~Ischarge t~e refrigerant from the system following
the recommend.ed procedure.

2. Remove the two bolts attaching the manifold to the
compressor, and 'remove the manifold and O-rings

.(Fig. ',3). ' ,..'

3. Disconnect" the other end of the refrigerant line, and
remove the" refrige.rant ·Iine and manifold from
vehicle." .

Installation "~ ,'.
1. Lubricate the new O-rings with clean refrigera:nt oil

and position th~m in the O-ring grooves of ,the
manifold.

2. Apply sealer to the thread~ of the~ ,new manifold
attaching bolts.,

3:' Position the manifold with, 'O-ri,hgs to the
compressor and install ,the 'two ,attaching' bolts.
Tighten the. bolts to speci~ication. '

4. Connect the other end ot-the, manifold and hose
assembly. '

... ...
5. Leak test, evacuate' and charge the system

following the recommended procedures. Observe'
al~ safety precau,ti~ns.

Clutch Hub and Pulley

Removal

1,. r Remove the clutch hub r~tairiing .nli~. Use $panner
- Wren'ch T81 P~19623-MH or e'q'uivalent, if
, necessary (Fig. 4). '

2. Remove the clutch hub and shims fro'm the'
compressor shaft with, Hub. Remover T80L-,
19703-B or eqUivalent (Fig. 5). Hold the tool with a

. _ 1-inch wrench and tighten the, bolt with a. 1/2-inch
wrench to,pull .the hub, from the compressor shaft.

3. Remove 'c'lutch pulley .retaining snap ring (Fig. 6).

4. Pull' th'e pulley and bearing assembly from the "
compressor. If the pulley ~nd bearing ,assembly
cannot be removed· by hand, use Compressor
Shaft 'Protector T80L-19703-G and Pulley- Puller
D81 P-t9703-B or equivalent,' to remove pulley
(Fig. 7).

Installation ' ,,

1. Clean the pulley bearing surface of the compressor
head to remove any dirt or corrosion. .

2.' Install. the pulley and bearing' 'on the. com'pressor..
The bearing is' a slip fit on the compressor head .
and, if.. properly aligned, should slip' on'. the
compressor head. If difficulty is encountered
installing the pulley, gently tap the pulley on the
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L46'94-1E

FIG. 3 Suction and Dis~harge Manifolds-Installation

compressor using Puiley Replacer T80L~19703-J
of equivalent, (Fig. 8). Be sure.the pulley bearing
i~, 'aUg~~~. wi~h ,the compre$sor head. .

3. Install the pulley retaining snap' ring with the bevel
side of, th~ snap ring- out.

4.: Install .the: clutch hu~ on' the compresso~ shaft
using the two thickest shims'· of the shim pacJ<

,I .' between the' c1utch hub and the end .of the
.compressor·shaft., Be sur.e, the shaft key is aligned
with the' keyway in ,the· clutch .hub.. Us~ Hub
Replacer T80L-19703-F or equivalenfto' press the,
hub on the'compr-essor shaft if necessary (Fig. 9).
Do ,not :attempt to drive the.···hub" on the

. compres~or shaft a.s :damage ·to the compressor
will result. Use only the specified tool if.the hub will
not easily slide. ·on ··the· compressor shaft.:· . ~

5. Install the hub retaining nut on the compressor
shaft ,and tighten the nut to specification. DO NOT
U.SE AIR TOOLS.

,. .
6. Check the air gap between the hub and the- mating

pulley, surface in three locations e'quaIlY,spaced
around the pulley (Fig. lO) ..~ Record the air gap

.;, 'readin.gs.· ' . . .

7,. Rotate the compressor pulley one-half 'turn (180
degrees) and again check the air gap, in.-three

" (

Shaft Seal and/or Front .Head Gasket and
O-Ring'
Remova'i \

1. Remove the complete clutch assemqly from the
. compressor follo~ing" the .procedure for Clutch

Field Coil Removal.
2. " Invert, the compressor and pour the refrigerant oil

from. the .. compressor into a calibrated container .
f~om the manifold:.~openings.

3. ". ,Install Support.·and .Clamp Assembly Tool T81 P
19623-LH usin,g three 4-1 /2 inch long bolt(s), or an

MAJOR SERVICE OPERATIONS

Pulley Bearing

Removal
.1. Remove· .the clutch hub and pulley fro,m the

compressor as outlined/
2. Remove the bearing retainer ring from the pulley,

hub (Fig. '6)~

3. Position the largest opening of Clutch Pulley
:SupportT8tP-19623~J ' (Gold. Colored) or
equivalent over the hub of the pulley to support the
pulley. Then, drive the bearing from the p'ulley with
Pulley Replacer ..T80L,-19'703-J or equivalent as
shown in Fig. 11.'. - " " ~'. '

,Installation

1. Place the smallest opening of Clutch Pulley'
.". :Support T81'P-19623-J or equivalent,over the dust

.shield on the t

' clutch pulley ,friction ~face (Fig. 12).
'Then, place the pulley' and tool ·on the bench with
the 'p~lIey pn top of the tool. . .

2.· Position the new bearing to the pulley bearing bore
. and install the.bearing in the bore until seated with

Pulley Bearing Replacer T80L-19703:'C or
equivalent (Fig. f2). .. .' .

3; Install the bearing ,retainerin"'the hub.' . '. '::
4: Install'the pulley as;s~mbly and clutch hub· On the

. ~~~rnpre~sor. and aqjust.the .~ir g~.p a~ required.

equally spaced locationS. The smallest·, air ,gap·
must be within the specified limits for the air gap.~

Add 'or rem'ove shims between the hub and the
compressor shaft as necessary until the· air,gap is
within specification. -,

Clutch Field ·Coil

Removal
1. Remove the',.,clutch hub. and·pulley.
2. Remove the snap rin'g ret~ining th~ ,clutch field coil

'. qn the front of the compressor.....~

3. ·PulI;.~he field co~! from the front of t~e compressor.

Installation. ' .'
1. Position th~ ciutch field coil to the' :compressor
'. " engaging· the locator pin on the compressor head;
. : . with the hole in the clutch field coil. .'

· 2." . "Install the snap ring to retain. the clutch field coil on'
the compressor with the bevel side of the snap ring

.' out.· .

3. Install the pulley and hub on the compressor. and,
check the air gap. ,A~just .as required.

... TYPICAL BRAZED
. SUCTION
. MANIFOLD
AND HOSE

. ASSEMBLY

TYPICAL BRAZED
DISCHARGE
MANIFOLD
AND HOSE
ASSEMBLY
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FIG. 4 Clutch H,iJb Retaining N'ut~Remo'val

L4695..28

FIG. 5 Clutch Hub-Removal

,equivalent tool on 'the compres'~or to retain the
cylinder assembly and the rear Dead, in position
(Fig. 1,3). Then, clamp the tool, tn a, vise.

..' ~ . .

4. Remove the key from ·th'e compressor shaft with
Shaft Key Remover T81 P-19623-NH or equivalent
(Fig. 13):,

5. Remove the six' cylinder bolts' from the compressor
. using a 6mm, Allen ~rench. Then, p~lr the front
. head. from' the compressor. The' valve plate

assembly, inlet reed, shaft seal and cylinder gasket
. '. normally ,will. come off. with the head assembly.
. Remove the '2 dowel pins. '

NOTE: Use extreme c~re no't to" d.al'T,l'age any sealing
surfaces. .

6. Carefully lift the inlet reed valve ,frorT' ·the head
assembly. " . '

7. Remove the front valve plat~ ~ssembly and gask~t
from the front head with Tool T81 P-19623-B, or,
equivalent if necessal)'. '

8. Carefully r'emove' the gasket from the valve plate'
as~embly using care not to damage th.e ~urface of
the, ,valve and p~ate a~se~bly. '

9. Remove the shaft seal ass~mbly and the felt wick
and retainer from the head. -

10. Place the head on a piece of clean corrugated
cardboard and remove the seal seat assembly
from the head with Shaft Seal Seat Remover
T81P-19623-0H or equivalent (Fig. 14).

11. Clean the front head,. valve plate assembly and, a
inlet reed with clean cleaning solvent. Allow the
valve plate assembly and inlet reed :to dry. DO
NOT USE COMPRESSED AIR.

Installation' , ,

1'.. Inspect the inlet reed, valve plate assemply and
the front head for damage. R~place any damaged
parts. . '

2. Install the dowel pins in th~.dow~1 pin holes of the
cylind,er assembly (Fig: t~).

3. Lubricate the inlet reed with a light c9ating of Clean
refrigerant oil. Then, position the inlet reed to the
valve plate' assembly aligni,ng the dowe,1 pin h~~es .

.4.~ Assemble the valve plate 'assembly and ..inlet teed
to the Gylinder assembly aligning the dowel pin.
holes with the dowel pins.
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CLUTCH
FIELD
COIL

190798

PULLEY
BEARING,

y 2~98q

DUST
SHIE~D

'CLUTCH
PULLEY
190784

PULLEY
SNAP RING
N801195-S2

.: ~ CLUTCH Hue

. '190786 : -

, NUT.
N620481-S2

L4696·2C

FIG. 6 Nippondenso Clutch Disassembled

TOOL T80L·19703·K

FIG. 7 Clutch Pulley-Removal

5.. ' Assemble a new cylinder'.'gasket to the head side'
of the valve plate assembly aligning the dowel pin
hol~s' with the 'doweJ pins (fig. 15).

6. Lubricate the shaft seal seat with clean refrigerant
oil and install the seat in the front head with the,
groove on th~ seat sealing surface up: Use Shaft

.-' Seal Se~t 'Installer 'T81 P':'196,23-C or equivalent,
pqsitioned in the groove of the seat to install the
seat in the head (Fig. 16)'. .

NOTE: Avo'id touching ttle seaiing.surf~ce's of' the'- shaft
seal or seal seat. Use extreme care to keep the seal
end and seal, seat- clean, at, all times. ..,

WARNIN-G:'IF 'THE SHAFT SEAL SEAT IS
INSTALLED WITH THE GROOVE SIDE DOWN
(TOWARD CLUTCH END OF COMPRESSOR), A .
LEAKING SHAFT SEAL WILL RESULT AFTER
MINIMAL USE. " -

'- '

PULLER (COMPLETE)
D81P-19703-B

CCl1933-0

7. Lubricate the .shaft seal·· with clean refrigerant oil
~nd assemble the seal to .the compressor with the'
sealing surface toward the end of the shaft.,
Engage the ·internal.flats of the seal with the two,
flats on the shaft.

o •

NOT~: Avoid touching the. carbon sealil'lgsurface of t~e
seal assembly to 'prevent damaging. the surface.

8. Install' a new lubricated O-ring in the O~ring groove
.of tt)e front head (Fig. 15).

9., Position ,the front' head to "the cylinder 'assembly
aligning the dowel ,pin holes in the head with .the·
dowel pins. Install the six ,cylinder bolts with new
brass washers and tighten to' specificatiori~ ~

10. Pour new. refrigerant' oi'f irito the compressor. 'Refer
to step 2' of Removal and Adding·refrig'eranf oil
during, compressor ,replacement_~. . .

11. Instalilhe. key in' the slot of the .compressor ,shaft
and"the felt and retainer in the- .drain hole of the .
head.', ' ..' ,

12. .Remove the -support and clamp ~P91 and ,leak test
: 't~e comp~essor as .?u'tlineq. :. .
13. Install :the clutch a~semblyo on', the compressor

following. the proc~dure' for Clutch, Field Coil'
,Installation. .

14. Install 180ml (6 fluid' 9~,nCes):of clean refrigerant oir'
in the compre~,so.r.' . .,. '~. '

.Head..~aSke~ and a-Ring,' Rear·
Removal

1. Remove the clutch assembly from the compressor
" . ~ following the' procedure for .Clutch "Field Coil

.... ~. Removal ' . '"

2.·.. 'Invert'the compressor and pour the refrige'rant oil
'into' a calibrated container from the -suction and.

. ~ 'di$charge openings.':"

'3., 'Install Support and Clamp Assembly Tool T81 P
_..1~623-LH using three 4-1/2 inch long bolts or an
.~. equivalent tool on the fro'nt of the compressor to

. 'retain the cylinder' assembly and the fror)t head in
~.' , p~sition.l Then, clamp the tool in a ·vise.

4.. ,' Hold the ·rear head, and remove' the six cylinder
bolts frC?m t~e cylinder assembly. '. '
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. FIG. 8 Clutch Pulley.:....·lnst~lI~tiOi1

FIG. 9 Clutch Hub~lnstaliation: '

5. Separate the rear head assembly from the cylinder
assembly and remove the a-ring from the head.

6. Remove ·th~ _dowel pins.

7. · Remove the 'inlet 'reed "from the 'rear head and
. yalve pl~te as~emb'y., " :

8. Remove the' valve plate asse'mbly' from the rear
head. . . ' , :

9~ " Carefully remove the cylinder gasket from the head
and/or valve plate assembly.
, f. I • • • ~

10. Wash the rear"head, valv.e, plate assembly and inlet.
reed with clean cleaning solvent. Allow the valve
plate"assembly and iolet reed to dry. DO NOT USE
COMPRESSED AIR. "

~nstallation.

'1'. Install. the dowel' pin's in, the doWel pin holes of the
cylinder assembly.

2. Lubricate 'the inlet reed 'with clean refrigerant oil.
Then, install the inlet reed on the 'cylinder

I assembly aligning ~ the dowel pin' hole with the
dowel: pin...

FEELER
GAUGE

L47GO-18

.. L:

FIG. 10 Clutch Air' Gap Check

3. Install the valve plate' ass~mbly on the cylinder'
,assembly aligning the d,owel pin, holes with the
dowel pins (Fig. 15). '

4. Install the cyl,inder gasket taking ,car~ to align the
,dowel pin holes with the dowel pins.' ','

5. Install a new a-ring gasketlubticated wi.th clean
refrig~rant oil into the a-ring ,gro.ove of. the rear
head.,' . . '., .

6. Position the rear head:to the cyHnder assembly and
'~ligf1 the dowel pins with the 'do~el' pin holes.

7. Hold the rear head in place ~nd install the si~
cylinder bolts with new. tir~ss washers and tighten
to specification. ,

8. Remove' compressor from the support and clamp
'tool. . '

9. PC?ur new refrige~ant oil into the comprf?sspr. Refer
to step 2 of Removal and Ad~ing refrigerant oil
during c~mpressor replacement. .

10. Leak test the compressor as outlined.
11.' ,nstall t~~' clutch assem-bly on the ,compressor

following, the procedure for Clutch Field Coil
Installation. '

Valve Plates' and Inlet Reeds' ~:~ f'

1. Remove, the complete clutch assembly from the
. -compressor. '

2'. Invert the compressor and pour the-refrigerant oil
from the compressor into a, calibrated cqntainer
from both the suction and d,ischarge openings.

3. Install Support and Clamp' 'Asse'mbly' Tool'T81 P
19623-LH using three, 4-1 /2 'inch long -bolts or an
equivalent tool on the compressor to, retain the
front head and the cylinder assembly assembled
together. Then, clamp, the t,901 in a ...vise.. ,.

4. Remove the six cylinder bolts from the compressor
using a 6mm Allen wrench. Then, ,remove the rear
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TOOL T80l- i-9703-E" (BLACK)
, ,', ,OR '
TOOL T81P.,19623-J (GOlD)- , .' L4701·1C

. SUPPORT AND CLAMP.ASSEMBLY
TOOL-Ta,1 Po:19623-LH

FIG. 11 Clutch Pulley 'Be~ring-Remc;>~al
"" . . ...... ... . .

, TOOL
T80L-19703-C

TOOL
TaOL-19703-E
(BLACK)
OR ,::~""

TOOL" .
Tal P·19623~J
(GOLD)~ I

L4702-18

FIG.: 12 ,Clutch P~lIeyB~a,ting-lnstallati~n

,'.head from the, compressor. The valve plate
~asse,ri1bly; 'inlet' reed and the .cYlinder gasket will
normally be' rem,oved with the rear he~d. "

5,. Rem'ov~ the 2 dowel p!lls.

6., Remove the O-r.ing and inlet reed,' from. the rear
head. .. ,"

" .
7. Remove the valve' 'plate assembly:from the rear

head with Valve Plate Remover T81 P-19623-B or
equiva,l~nt (Fig~ 1~). '

8. Clean the rear head w,th clean .cleaning solvent.
Dry ,the he'ad ,wiJh cort:lp~ess~d air., . l" '

9. Install the dowel'pln$ in.the dowe,1 pin holes~'of the
, cylinder' assembly (Fig. '15).' , "

1o. _Po~,ition th~, irlet .reed (Iig~tiy" lubric?lted with
refrigerant oil) to· the, 'cylinder assembly, aligning
dow~1 pin~ with ~he dow,e,l pin ho~es ..

"11 . Posftion ·the ~alve plate assembly to" the cylinder
assembly' aligning" the dowel pin holes, with the
dowel pins. '"

.FIG~ 13 Compressor S~·aft., KeY-R,~moval

, L:4704-1A

FIG. 14 Sha'ft Sea~ Seat Assenibly-Reriloval~Typical;

1'2.: Install ~tt:'le cylinder gasket over the' valve~' plate
assembly aligning the',L dowel pin.' holes' with the
dowel pins.

. " ~ .

13~ Install a new O~.. ring. lubricated with clean
refrigerant oil' into' 'the O..ringgroove of 'the head
assembly. Then, position the rear head to the

, cylinder assembly aligr)ing the. dowel pin ;holes in
the head with the dowel pins. ',:.\ . ~~

·14. Press,the rear head into the,.recess of.the cylind~r

assembly and ~in~taIL t~o ,.cylinder' "bol~~ into
opposite holes to' hold the rear head ih "·place.

. 'Tighten the two 'bolts ~just ·snug. ",

~-15. >,Remov~and' cl~ul)p the support Tc)o'l:frorrrthe front
.~ " half of the compre$sor and install the. tool to' clamp

the' rear head to the cylinger assembly. '

16. Remove the key from the compressor ,shaft "with 
Sha!t.,Key R'emc;>ver T81 P-1992~~~H or equ~valent '

,(Fig. 1,·3). .'~ _, ,", ' -

17. Rem~".e .. the two cy.linder ~b~lts .trom the
compressor. " . '.

18.' Pull ~he front. head 'from' the cOl11pressor assembly.
The va~ve plate as~~'mbly, inlet ,reed-and shaft seal
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GASKET, ..

SHAFT
SEAL

ASSEMBLY'

SHAFT SEAL' - "'d"... SEA!ASSEMBLY ;, ., .','

. . . . FELT-SEAL i .

INtET
REED -

:~b;R'~
. (6 REO'D) CYLINDER.

BOLT _
" (6 REO'D)

CYLINDER
ASSEMBLY.

DOWEL
"PIN .

'.:'.' , .... ..,...,// /1',1,1"'''''41.'''·' •~

." DOWEL
PIN' _.

, 'L4105·,28

FIG~. 15' Compres~o'r Disassembled

, .. ..

VALVE
, PLATE REMOVER

.T81 P-19623-B

O·RING ~

N8.o1149

FRONT
HEAD

',190982-

CCl1912-8

, '

FIG. 16 Valve Plate ~ssembly ~emoval .
, .

assembly will usually come off with the front head
(Fig. 15). ' .

19. Remove the 2 dowel pins (Fig. 15). '

20. Re'mov~ the O-ring and inl.et reed' from the front
head.

21. Remove valve plate asse'mblyfrom,-the front head
with Tool T81 ~-~ 9623-B .(Fig. 16).

..' . ~

22. R'emove the shaft seal and the, cylinder. gasket
from the front head.!

23. Place .the front head 'on a p!ece' of (~Iean

corrugated cardboard and remove the seal seat'
, assembly from the front head with Shaft Seal. Seat

Remover T81 P-19623-0H or equivalent (Fig. 14).,

24. Remove the 'felt wick and retainer 'from the drain
hole in the front head.

25. Clean the front head with clean' cleaning solvent
and dry with compressed. air.'

.'-"

26. Install the dowel pihS·~,-'iri·,the dowel pin hole,s of the
,cylinder assembly. ,_ . ,,' . .

27. Lubricate the inlet reed with ~119ht coati~~ of c1ea~
refrigerant oil. .,Then, position the inler reed to the
cylin'der assembly aljgning the dowel pin holes .of

.·the inlet reed with the dowel, pins. . . .

28. Assemblethe valve' plate' assembly to the cylinder'
assembly 'aligning the dowel' pin holes .with "the
d0"Yel pins. ' '

.'

29. Assemble ,the' cylinder. gasket-"to th~ valve, plate
ass-embly' "align'ing .. the do\Vel pin, holes ~~i'th the
dowel pins., '

, . .

30. Lubricate the' 'new' shaft. seal- seat with: clean
r.efrigerant oil·,and install the seat in the ·front head
(groove side ,up) with Shaft. Seal Seat Installer
T81 P-19623-C or equivalent (Fig. 17). Be sure the
tool is positioned in the groove of ,the seat
assembly and that ·the shaft seal seat ispQ,sitioned
against the' recess ,in the 'front 'head.

CAUTION: Avoid touching the sealing surfac'e'of ttle
shaft seal or the seal seat. Use extreme care.'" to
keep the seal and seal seat clea~ at all times.

31 . Lubricate the shaft seal with clean refrigerant" oil
and assemble the seal on the compressor shaft
with the s~aling surface toward the end of the
shaft., Engage the internal flats of the seal with the
two flats on the shaft.

NOTE: Avoid tbu~hing the carbon sealing surface of the
seal assembly to' prevent damaging the surface.

32. Install' a new lubticated 'O-ring in the O-ring groove
of the front. hea~l

33.: 'Position the front head to the cylinder assembly
'aligning the dowel pin holes in the head with the
dowel pins. Install the six cylin,der bolts using new
brass flat washers (Fig. 15). Tighten the cylinder
bolts to specification.

34. Install a new felt wick and retainer in the front head
drain hole.

35~ Install the key in the slot of the compressor shaft.
with the rounded end toward the compressor body.
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36-36-10 Compressor and' Clut~~~6E1'71 . 36-36-10

~IG. i17,·Shaft Seal A'ssembly-Installation

36. Pour new refrigerant oil into,the'compressor. Refer
t9 'step, 2 of Removal and Adding re'frig,erant oil
during' compressor replace,merit. ' " ."; .

37. Remove the. support and clamp tool and leak test,
the compressor as outlined in this Section.

SPECIFICATIONS'

171 C.C.
Clockwise

. 'CL4707·1E·"

10 Nem (7 Ib-ft)

'.~ 18-23 r+m (13-11Ib-ft)
13-20 Nem (10-14 Ib-ft)

24.~5-26.5 N-m (18-19 Ib-ft) , I

400 (90) 622-711 (140-160)

311 (70) 489~578 (110-130)

Used' -
Used . Reset

Minimum UmltaBelt Type New

6KV Ribbed 667-845 (150--190)

MAGNEnC CLUTCH
Air Gap Between Pulley and Hub 0.021-0.036 inch
Current Oraw .- "" ,4.67 Amps @ 12.8 volts·
R~n-out (Maximum) " " 0.02·inch - Radial or Axial

TORQUE UMITS'" :
Hose Manifold to Compressor
Clutch Hub Nut i

Compressor.Cylind~r Bolts, .' ,~' -. '

TYPE - Swash Rate:"- Three double acting
., pistons - Axial Type
DISPLACEMENT ", .
ROTAnON .
ROTAOONAL TORQUE
, (Maxirrtum-Manifold Removed) J , .'

REFRIGERANT OIL
Type (sPec.) ESH-M2C31-A2.

, Capacity (New) . 10 Fluid Ounces
Part Number ,- /. E73Z-195n-A Motorcraft YN-9

DRIVE BELT TENSION - LBS:

,...
COMPRESSOR

38. InstaU -the' clutch asse'mbly on the compressor.

H~a~ Replacement,

'If: "it, is "n~ces's,ary to replace the front or rear head.
follow' ~ th"e' service procedure -for ,head--gasket
r~pl~cemen~. " ' '

L4706-1B

SHAFT SEAL
SEAT ASSEMBLY

190987

SHAFT SEAL
SEAT INSTALLER

T81P~19623-C

INSTALL 'SEAL
SEAT WITH "',
GROOVE SIDE '
UP AND FLAT. '
SIDE DOWN. 
POSITION TOOL
IN GROOVE
TO INSTALL'

. .. ~.. : . . :". ~ ;.. -" ...

.....£: .... ./

.~ . .
,: ..

; ,"f."
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36·36·11

SPECIAL SERVICE TOOLS

Compressor and' Clutch-6E171

, .

.Rotunda lIotorcraft Robinair Draf', . .
Tool Number TooI·No. Tool No. . Tool No. De8criptlon

T81P-l9623-LH YT-l067 ·18015 ' 1067 Support and Clamp Assembly ,

T81 P-l9623-MH YT-499 10546 499 Spanner Wrench

T81 P-l9623-NH YT-1062 18005 1662 Shaft Key Remover "",'

T81P-l9623-OH YT-1060 40495 , - ~
Shaft Seal Seat Remover _ ..: .' ,-

T81 P-l9623-PH - - - Valve Plate Remover

T81 P·l9623-B· YT-l069' .- 41120 1069' ValVe Plate Remover
' \"

T81 P-l9623-c YT·l061 -40945 1.061 .. Shaft Seal Seat Installer "
.,

T81 P-19623-J YT-1065 - 18001 1065 Clutch'Pulley Support (Nippondenso Clutch) ;.

D80L-19703-AJ YT-1058 40679 '1058 Pulley Puller Jaws

081P-19703-B - 10501 - Complete Pulley Puller

T71P-19703-B YT-457 40710 ., . 457 Pulley Puller Hub

T8OL-19703-B YT-1011 ,10884 1011 Hub Remover ..
T8OL-19703-e YT-1059 40930 1059 PUlley Bearing Replacer

T8OL·19703-F YT-1052 18020 1052 Hub Installer

T8OL-19703-G YT-1012, 41358 1012 Compressor Shaft Protector

T8OL-19703..J YT-1059 40938 ,1059 Pulley Replacer " -.. \

T8OL-197Q3-K YT-451 40568 451 Pulley Puller center Bolt

T81P-l9623-F YT-l066 40941/40942 1,066 Pressure Test Fittings

D85L·19703-A - 40947 - Pressure Test Adapter - 2 Req'd.

T81P-l9623-G1 - 41098 - 3/8 Inch Spring Lock Coupling Disconnect Tool

T81 P-l9623-G2 - 41099 - '1/2 Inch Spring Lock Coupling DiSConnect Tool '

T83P:.l9623-C - 41100 - 5/8 Inch Spring Lock Coupling Disconnect tool
T85L-l9623-A - 41101 - 3/4 Inch.Spring Lock Coupling Disconnect Tool

CK14177.:.2A

ROTUNDA EQUIPMENT

CL5733-1A

: ....

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36-37-1.' ' Compressor and Clutch-FS-6 36-37~1

SECTION 36-37 Com"pressor and Clutch-FS-6,

SUBJECT PAG~

DESCRIPTION AND OPERATION· ., ....-.' ..... ~. 36-37-1. ,
MAINTENANCE .

Add'ing Refrigerant- Oil . ' ~: .. '.. ~ 36-37-1
, During Component Replacement .; ' .; ., 36-37~2

During Compressor .Replacement ~ 36-37-1
MAJOR REPAIR OPERATIONS

Rear Head Gasket and" O-Ring : . 36-37~7
Shaft 'Seal and/or Front Head Gasket an~ '. ,

O-Ring ..•.....'....•......... ';i •• '•••••, •• 36-37-~

Valve Plates and Inlet Reeds 36-37-8
REMOVAL AND INSTALLATION . . .

Clutch- Field Coil ~ .. : ..,. : 36-37-~ .

, VEHICLE APPLIC~TI()~

E~t50~E~350, with 4.9l, .5.0l, 5.8.l an'd 7.Sl Engines.

DESCRIPTION 'AND OPERATI.ON .
The FS-S' 'compressor."is a' 6~cylinderaxial design

compressor" (Fig..1). The, compressor mainshaft is
driven by, a 'belt- from the engine crankshaft pul~ey.
Three ,double-acting pistons, positioned axially around '
the compre~sor. shaft, operate' in a front and rear
cylinder ass·embly. The 'pistons are actuated'" by a
swashplate that is pressed on the compressor shaft.
The swashplate changes the rotating action of the shaft
to provide' a reciprocating driving force to each of the
three pistons. This driving force is applied, through
shoes and balls, to the midpoint of each of the double
ended pistons.

Reed-type suction and discharge valves are mounted
in valve plates between the cylinder assembly and the
head at each end of the compressor.

The heads are connected with each other by gas
tight passageways which direct refrigerant gas to a
common output.

A magnetic clutch is used to drive ,the compressor
shaft. When voltage is applied to the clutch field coil,
the clutch plate and hub assembly (which is solidly
coupled to the compressor shaft) is drawn by magnetic
force toward the pulley which rotates freely on the
compressor front head castil1g. The magnetic force
locks the clutch ,plate and hub assembly and the pulley
together as one unit. The compressor shaft then turns
with the pulley. When voltage is removed from the
clutch field coil, springs in the clutch plate and' hub
assembly move the clutch plate away from the pulley
and the compressor shaft cease to rotate.

MAINTENANCE

Adding Refrigerant Oil
The FS-S compressor uses a special. paraffin base

refrigerant, oil (E73Z-19557-A or Motorcraft YN-9 'or an
equivalent refrigerant' oil meeting Ford Spec. ESH
M2C31-A2). An oil charge of 300ml (10 fluid ounces) is
required in a ,new system. It is ,important that only the
specified type and quantity of refrigerant oil be ,used in

SUB~ECT ,PAGE

REMOVAL AND· INSTALLATION (Cont'd) ' ~,

Clutch Hub and Pu~ley : ..0., :' 3~-37-4
Manifold and Hose Assembly.' ' °36-37-4
Pulley Bearing Clutch ...•........... ' 36-37-5

SPECIAL SERVICE TOOLS ' 36-37-12
SPECIFICATIONS ' '~ ,. 36-37-11
TESTING , .', ' . " ,~
, Compressor External Leak ·Test . ~ ~ 36-37-2

Compressor ,Manifold Leak Test , 36-37-2
_ Co'mpressor ~otating Torque Check .. ;, ..' 36-37-3
VEHICLE APPLICATION ; 36-37-1

CCl2514-A

FIG. 1 Tangential Mount FS-6 Compressor

the compressor. If there is a surplus of oil in the system,
too much oil will circulate with the refrigerant reducing
the' cooling capacity of the system. Too little oil will
~esult in poor .lubrication of the compressor. ' '.

When it is 'necessary to replace a component of the
refrigerant system, the procedures given here must be
followed tO'assure that the total oil charge in ~he system
is correct after the new· part is installed. When the
compressor is operated,. oil gradually leaves the
compressor and is circulated through the system with
the refrigerant. Eventually a balanced condition is
reached in which a certain amount of oil is retained in
the compressor and a certain amount of continually.
circulated. If a component of the system is removed
after the system has been operat~d, some oil will go
with it. To maintain the original total oil charge, it is
necessary to, compensate for this by' adding the oil lost
to the new replacement part.

The procedure for replacing oil are ~s follows:

During Compressor Replacement
A ,new service replacement FS-6 compressor

contains 300ml (10 fluid ounces) of the specified
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36·37·'2

TO REFRIGERANT" '
SU~PLV. TANK

Compressor and Clutch-FS-6 36-37-2

, CCl2521-A

FIG.. 2 Compress~r T~s,ting ,~r~ t:x~er,nal Leaks-Typical
, ,,' - ,.: -"
refrigerant oil. Prior' to installing the replacement
compresspr, drain the refrigerant 6irfrom the removed ,
compressor into a calibrated container. Th~n, drain the .
refrigerant oil from the new c6mpre~sor into a clean'
calibrated container. If the amount of oil drained from '
the removed compressor was between 99 and '148~1 (3
and 5 'ounces),' pour 'the same' a'mou'nt 'of clean,
refriger.ant oil into the new compressor. If the amount of
oil that was removed from the old compressor is greater
than 148ml (5 ounces), pour 148ml (5 ounces), of clean
refrigerant-oil into,'th.e new compressor. If the amount of
refrigerant' oil that, 'was 'rem'ov~d from, the old
compressor is 'less than 90ml (3' ounces), pour 90ml (3
ounces)" of ',clean refrigerant oil into, the· new
compressor. This will maintain the total system oil
ch~arge with,in th~ .specifi~~ .Iimi,ts.

NOTE: ,llhe' suction accumulator/drier and orifice tube,
sh_ould also' be' r~plac~d whenever ~he compressor is
replaced. ; '~' ,

During Component -Replacement

,When replacing ot'her' comp~nents or the air
c()dditioning refrigerant system, measured quantities of
the specified' refrigerant oil should be added to. the
component to ensure that the total oil charge 'in the.'
system is correct before the system is operated.

Clean refrigerant oil should "'pe,' added to the
'replacement co~ponents ~~ ,follows:

• EVAPORATOR CORE: Ad~ ~Oml (3 fl.uid,

• CONDENSE~: Add ~Or1Ji (1, fluid ounc~)
'.- '. :'.'

• ACCUMULATOR: Drain;the oil, from the removed
accumulator/drier: Add thel sa-me amount plus

60ml (2 fluid ounces) of clean refrigerant oil to
" the new accumulator..
,- . . ,.

Clean refrigerant oil should .be poured directly into the
replacement "component. ".

, If any other com'ponents, such'.as 'ari orifice tube or a
hose are replaced, no additional refrigerant oil is
necessary :unless a hose' bursts with a fully charged
system. Then~ the addition of some .refrigerant oil may
be necessary with the amount to be determined by the
technician. The suction accumulator/ drier should also
be repla'ced under these circumstances. : ~

6 • . " " '.t'

TESTING'

Compressor Manifold Leak Test
. .

1. Tighten t~e malli!old retaining bolts to 1~~23 N· m
(13-17 ft~lb).· . I

2. ~eak test the ma~ifold 9-ring, seals. ,

.'3.' If, no', leaks, are fo~_nd during", the lea~, test, the
manifold ,a-ring" s~als are good...

4. If a leak is 'found at the manifold and the manifold
b'olts 'are tightened 'to -18~2:3N· m" (1-3-17 ft-Ib),
install new manifold a-ring seals and repeat the
,leak t~st procedure.

~ompressor; ~xternal Leak'Test
1. Remove the compressor from the vehicle. Observe

, all safety preca~tions.. '

2. Install the Pressl.:lre Test Fittings T81 P..19623F on
the compressor manifolds or Pressure' T~st Plates
D85L-19703-A or T86P-19703-A or equivalents on
the compressor (Fig~ 3, 4 and 5).
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36·37·'3 Compressor. and Clutch~FS';'6 36·37·3

FIG. 3 FS-6 Single Port Manifold and Hose Assembly
Installation

3.

4.

5.

6.

7.

8.

9.

~... '

~
i
1

'C=:I
. I

. I

'CCl2522-8

Connect the high and.- low pres~u're lines of a ,
manifold g~uge: set such as Rotunda Air
Conditioning. Service Tool Kit 063-00010,., or
equivalent, . to the corresponding fittings on the
m~_nifol~ pressu(e tes~ adapt~r (Fig. 2).

~~ .

Attach the center. hose of·..the manifold gauge set
to -a refrigerant drum standing in, ·an upright
position: '

Prior "to leak te~ting. the,·shaft seal, rotate t~e
compress'or shaft ten complete revolutions to
distribute oil in the compressor. Then, remove the
clutch hu~ from the compressor. '

Open the low" pressure gauge valve, the hig'h
pressure gauge valve, and the: valve on the
refrigerant drum to allow the refrigerant v~por to
flow into t~e comRressor~ ,

Using' a ·Ie~k detector, check for leaks at the
compressor rear head seal, compressor front head

'. seal, the compressor shaft seal, the center joint
.seal and around the,., compressor cylinder bolt
heads. After chec~ing,~,turn off the manifold'gauge
valves and th~ refrigerant. 'drum valve., .<'< ;-

If an external leak is found at either head"or at the
shaft seal, service as necessary. If an external leak
is found at the center joint of ,the compressor body,
install a' new icompressor·, assembly.

If ·a refrigerant leak is found at a cylinder bolt,
, remove the bolt and inspec~ the underside of -the

- ,bolt. head and the sealing surface around the bolt
hole in. the ·head for any damage. Replace the
cylinder bolt if damage is found on the underside of

FIG. 4 Clutch, Hub.: Removal

the bolt head. R,eplace :the compressor front head
if ~amaged arounp .the bolt hole (Fig. 3)."

If ~o damage is· fb~nd to either the bolt' head or the
'bolt·hole sealing surface, install a new bolt. Tighten
the. bolt no more than 5 N: m (3.0 ft-Ib) tighter than
the specified torque. Do not exceed the, m'aximum
torque; Leak test the compressor as· outlined.
If the cylinder 'bolt still leaks"around the bolt· head,
install a new front head and'ieak test as outlined. '

10.. Carefuily dOisco~~ect the. manifold:' gauge· ·ho~es
. from the Pressure ,Test Fittings, (Fig. 2), allowing

, ,.' the refrigeran~ in -the compr~ssor ~o escape. slc;>wly.
Then, instal.'. the 9lu~ch ,hub as outlined., .... '..

Compr~ssotooRotatinOg Torque Cho~ck. .
The rotational torque.qf a used compressor- should be

checked if, exc~ssive, compressor drag i~ suspected.
1. Discharge the refrigerant syst~m, following the

.' recommended service procedures. Observe all
safety pr~cautio~s. , .. .

2. Remove the compressor from the.' vehicle. Use,
'. care not to allow dirt to eoter the c.ompressor~~.

3. With the compressor clutch disengaged, rotate the
comp~essor .shaft ..and note the torque required to
rotate the shaft one complete revolution. Observe
the, torque while rotating the compressor-shaft,. Qot
the, starting torque.. : - .'

4. ' If the rotational torque' exceeds' specification,
replace the .com~ressor., assem~ly ..

5. 'T_ If 'the. rotational torque is less t~'an the· speqif.ied
.. rotational torque, ·excessive q(ag'does·not.exist in
. the,compresser. Install the compressQr. The~, leak

test, :,~~acuate., ~nd charge· the $ystem.
. 6. Check' .the .system for proper 9peratio

j
n. .

REMOVAL AND INSTAl-l-ATION
On so'me, vehicles, the ~ compressor manifolds are

brazed 4 steel ,and are an integral part of .the hose
assembly. On other vehicles:the manifolds 'are"made of
extruded .aluminum and are attaGhed to ~ ·the hO'se
assembly ·with a threaded (tube.-O) fitting..
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36·37·4 Compressor and Clutch~FS·6 ,36":37-4

'CLUTCH HUB
- 2284-

t~ • eel 2216-8

FIG. 5 Clutch Assembly Disassembled

" NOTE: Two differ'ent'O-rings' are ~sed on compressor.'
manifolds and they are not interchangeable. One Q~rlng"

is black and the other is red.. Either' O-ring muse be
replaced with 'the ,same type and color O-ring. Some
vehicles may. have block O-rings on one manifold and
r~d O-rings on the oth~r manifold.

Manifold' and Hose. Assembly

R,emoval "
1., Discharg'e the,refriger~nt from.. the'system.following

the "recommended, servic~ procedures.
2. Disconnect 'th~ mani'fold suct'ion Ijn~ fitting at the

spring'lo'ck,'coupling near the tjottom of the ra,diator
with Spring Lock Disconnect Tool T85L-19623-A
(3/4 inch-color coded white). Refer to Section
36-32. ' ,." ,

~ ,

3. .. Disconnect ~,he~ manifold discharge ,line at the
condenser usr~g Spring Lock Coupling Disconnect
'Tool T81 P-'19623-G2 (1/2 inch-color coded blue).

._\ •• l • • .

4. Remove ,the two bolts attaching the manifold and
hose assembly,to the compressor, and remove the
manifold· and O-rings (Fig. 3) .. '

., I

Installatio'n r • .,

1.· Lubriqate. ~he new O-rings with cl~an refrigerant oil
and 'position them in the O~ring grooves of the
manifold.
NO:rE;:E!1~ure proper colored! b-rings':are.used.

°1 .. • • . ... . ~ • -

2. Apply sealfng compound to the threads '9f the
manifold attaching b.olts.. ,
NOTE: When replacing 'a compressor use the
original manifold bolts:lrom th'e'old compre~sor to
attach the manifold to~the new compressor. Do not
use the shipping cap bolts. ,. I •

3':" Position the': :manifold' a~d hqse ass~rT1bly' with
O-rings ~o' the compressor. J." ~".' .

~t,' . install- two bolts ,to attach the' 'manifoid ~$sembly to
,the, compressor., Tighten:" bqlts to sJ:)ecification.

5~ ~'Connect the suction 'and, discharge 'Iines" to the
" cqndenser and the su~tion line at the spri,ng lock

couplings. Use ',new 'O-rings arJd' lubri.cate with
clean refrigerant oil. , .,' ;', '

6. ~ .' Leak ..test, evacuate, and· charge ,the -system
,. following the' recommended \procedures.Observe

all ..safety pr,ecau,tions. ' ..

Clutch ~ub and. ,PUlley (
Removal,- ..1, ",:, • _ •

1. 'Remove the clutch hub r.efaining nut. Use.Spanner :
.' Wrench T70P-4067-A" or equivalent if necessary.:'
2."" Rem~v~ the ciutchh~b' and' .shim(s) "·j;om "the

. compressor shelft with Hub Remover T80L-19703-,
" ; '., B (Fig. )4). Hold the tool with a one jnch wrench and

tighten the bolt with a;12.7mm (1/2 inch) wrench to
.._, ·pull 'the hub from the compressor shaft., , ,

3. Remove the clutch"', 'pulley :retaining ," snap' ring
(Fig. 5):

4. Pull the pulley and bearing assembly from the
compressor. If the pulley and bearing ~ssembly

" cannot be removed by hand, use,' Compressor
"_ Sh.af~ ,protector T80L-19703-.~ and complete pulle,r

,081 P-19703-B' or equivalents'fo.remove ttle pulley
(Fig. 6). '.'

Installa'tion
,- '

1. Clean the pulley bearing surface of the compressor
,",. ' head to, remove any' dirt'\or corrosion. ;...'
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36-37-5, Comp~essor and,Clutch-FS-~

- \

CCL2524-A

:,
\~ .;, "~~ : " '

Position the. clutch field· coil to the compressor,
: engaging the locator pin on the compressor head

with the hole in the clutch field c~il'mounting plate.

1.

~ !.

, CCl2523.A

TOOL
nlP,19703 B 1

PULLER I(OMPLE rEI
D8.1P 19703 B

. TOOL T80L 19703 K

. 'TOOL T80L 19703G

~IG. 6 Clut~h PUlley~~e~oval ,'.'-:< ' ::t,

2. Inst~1I th~ p~lIey ~~'d~b~~ring dnthe compress9r. . ~IG. 7 Clutch Pulley-Installation
The beari,ng is,·a 'slip, fit on the compressor h~ad .
and, if properly :align~q, should. slip'~' Qn .'the '. -. In$~allation
compressor. head., 'If ~difficulty is encountered
installing the pulley, gently tap' the pulley" on the
compressor using·'·Pulley Replacer' 'T80L-19703-J
qrequivalenf,· (Fig. 7).': Ensure the pulley bearing is
aligned with tbe co.mpr~~~orhead. . ' .

- 2. Instal] the snap ring to retain the clutch field coil on
'3. Install the pulley retainiJ1g snap ring with the bevel the compressor with the .bevel side of the snap ring

side, of the snap ring out. ' out. .

1., ' -Remove ,the 'clutch >'hub arid' pulley foilowing 'the
procedure given.- ' ' .. :;~' . ;. I'

2. Remove, the snap ring retaining the clutch ~fie'd COil
'on the fro~t of the compressor. . ,

3. Pull the field coil fr-om.the i~oni ot the co·mpJessor.

'.. . ~ ".

6. . Check and record the air gap between the, hub and
the mating pulley surf~ce in three locations 'equally
spaced a~9ur]c;:J, .the pulley (Fi,g. 9)~

7. R'otate th~ compressor pUII~y ,on~-haif turn (180
.. ' 'degrees)' and again ch~ck ,the air gap in thr~e

, "·e'qua'l1y spaced locations." The. smallest. air gap
.; must·/be·within the limits of the specified air gap.

Add or remove shims' between ·the hub'· and the
compressor shaft as· necessary lintil the smallest
air .gap)s within specification.

." '0' ,"?,'

4. Using the ·two thickest·· shims of the shi'm pack .
between the 'clutch hub and the end of the
cor:n.pressor· .shaft,.. align the, shaft key with the'·
keyway in the hub anq i,nstall the. hub·: 01) the'
compre~sor, shaft-Use 'Hub 'Replace~ T80L-

'·19703-F or equ,ivalent ':to. press ·the, hub 6n the
·compressor' shaft if. 'necessary (Fig.1 -8).. Do 'not
attempt to drive .tt'le hub qn the compressor sha'ft
a$_'d~niage tp the compressor win result. Use only
the specifi~dJool if 'the hub will. not ,easily slide on
the~ compressor shaft. '1'" , .•

5. Install', the,-,h~b,', retaining nut. on the,.:compressor
~ shaft. Tighten the .hub·'retaining,nut 'to specification

as listed at the end of this Section. DO NOT USE
,AIR TOOLS. . ' .'

Install the clutch'pulley/and hub ~ssembly 6n the
compressor following the procedure given.

. ...' .

; ~ ,

3.

Removal, ',: ~

PI~ce smallest. ~peni-'f1g ,of Pulley :SuppoFt T80l
19703-E or.:equivalentover ~he dust' shield on the
clutch pulley friction face. side. Pla'ce on bench with
Support Tool. u~der pU,lIey. as sho'wn in -Fig. 11 ..

Installation

1. Rert:l0ve the 'clut~h hub' .and· pulley, f~o~" the
compressor.

2. Position the larg~st opening of Pulley "Supp'ort
T80L-.19703-·E or equivalent- over the: hub of the

, pulley and place on .the: bench with .Support Tool
, under ·plJlley.. , Then,. 9rive the bearing -from the
pulley with., ~~lIey. " R.ep'lacer - r80L~'t97'Q'3-J or

·equival,enf. as :shC?~n in... Fig.,,~ 0-. . .:.:,:. .. . 'f

;4; ,Install···the: pulley'; and' hub on ·tn~ compressor
.follo.wing', the procedure for clutch hub and pulley

. installation. .

. ..
. 2.' ,Position the new bearing to the clutch 'bearing bor'e

and -insta:ll the bearil19 in the. bore until.seateq wi.th
Clutch Pulley, Bearing R~placer T80L-19,703-C' or
equivalent Fig. ::11). Ensure the bearing is aligned

t' 'with the ;bearing"lbore. I .:;:' ",

3. Stake th~ bearir:lg. in the' .b~~ring bor~ with ',a blunt
..qrift ,four equally spaced places around- the

. :bearing. Do not use'-the same Idcations us'ed,to
retain the. remove~ bearing. .

.' 'Z' ":. ••

..... i

Clutch Field Coil
• i, ..'

Removal,'
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36-37-6 CO,mpressor and Clutch-FS-6. 36,-37-6

, .

eel 2215-A

FIG. 8 Clutch HUb~'I~s~allation

MAJOR REPAIR OPER'ATIONS

, Shaft Seal and/or' Front Head Gasket and
O-Ring'
Removal' ~ '.

1. Remove, the clutch assembly, following the
procedure given' for' Clutch, Field ,Coil, Removal.· '

2. Invert the compressor and pour "the refrigerant oil
from the suction,..and discharge opening.

3.· Cle~n th~ fro'~t, he~d ,~and, he~d tq cylinder joint
area to remove any dirt. '~". " .

4. . InstaliSupport and: Clamp Assembly,T81 P-19623- .
. . D 'Of equiy~lent,of' the compressqr to retain the

cylinder assembly and the rear head in position
'(Fig. 1.2):: Then 'clamp the tool jn. a vise.

5:" ,.Remove..the 'key' from. the co'mpress~r' ,shaft with
• '. I Key .. Remover, T81P-19623-Nrt or.: 'eqLiivalent

, (Fig.: 13):' . '. ... ,',.

6. Re.mpve'the six'cylinder bolts frqm 't.he compressor
f. using.'a -10mm socket.' Then', 'pull' the front head

from the compressor. The valve plate assembly,
inlet reed, shaft seal'~nd ~ylirider,gasket normally
will com,e off with th~ head ass~mbly.

NOTE: Us~ ,extrerJ:le c~r~ .not to da'mage any"
sealing surfaces. . ','

. ,- p .

7. Remove two,dowel'p~nsfr~m't~e f~orit.head qr the
cylinder -assembly~

8. .CarefuIlY'~ lift' the"hil~t re~d ~'alve trom 'th~ head
, .assembly. . ., '. ' <

9. .Remove -the front valye plate ,assembly and gasket
. from the' front ,head with V~lve Pla~e Remover,

T61 P-19623-B or equivalent,' (Fig.' 14).

, 10. 'Carefully' remove 'the gasket, ,fro,!, the valv~ plate
assembly, using 'care n'ot to damage the surface' of
the valv~ 'plat~ a$·sembly. .

1.1 . Remove the shaft s'eal assembly,and felt seal from
the head (Fig. 15). '

12.- Place the head on a piece of. ~clean corrl)gated'
cardboard and remove the seal., seat assembly

CCl2214-A

FIG. ',9 Clutch Air Gap, Check

'from the head with .Shaft .Seal Sear' Remover.
T~,1 P-19623~OH or equivalent (Fig. 16). .

13. Clean the front head,. valve plate assembly and
inlet reed, with clean cleaning solvent and allo¥'
them to dry.- DO NOT BLOW DRY' THE, V~LVE ..
PLATE· OR REED VALVE ,WITH COMPRESSED
AIR. '.,.

Installation

1. Inspect. .,the,;'-inlet reed;".valve plate assembly and
the fron~.head for damage. Replace any 'damaged
parts. -.

2. ' , In.s!all the two dowel pins iri the dowei ,pin holes of
,the cylinder assembly (Fig.' 15)~ " .

,. ,I

3. Lubricate' 'the 'inlet reed with a light coating of clean
refrigerant oiL Then, p.osition th~ inlet reed to the
cylinder assembly aligning .the holes in the inlet~

reed with the dowel, pins.

4. Assemble the valve plate assembly to ,the cylinder'
assembly a;ligniog the ~owel pin 'holes. with t~e

dowel pins., ." .,.

5. ' Asse'mble ~a, ne~ cylinder .'gasket to the 'head side
, .,' of the valve plate assembly aligning the"dowel pin

. " h~l..es with the dowel pins' (Fig...~~19). ..'. .

6. Carefully remove the shaft seal and seal seat from
. the, protective package;-,., DO NOT ,CUT, the
transparent protective cover,' but peel it from the
b~cking to _~xpose th.e s~al and _seat.

NOTE: DO 'NOT TOUCH the sealing surfaces of
, ,:-the ~shaft s~alor seal seat.

7.' Lubricate the', neW shaft' seal 'seat with- clean
refrigerant oil and" install the seat in the·front head,
as shown in Fig. 17. Current FS-6 seal seats do not
haye a groove .0n ..the seal sid~" of the' seat, but
have a' raised seal surface (Fig. '17). Position the
installation: tool to the seal seat .so that the raised
seal surface is covered. and' protected by the tool

.. during': installation., .,',

8. Lubricate the ~ew shaft seal with. cle~n refrigerant
oil and assemble the seal to the' compressor.with

. the sealing surface toward the end 'of the, shaft
Engage the internal flats of, the seal with the two
flats on the shaft. .'
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36-37-7 Compressor and Clutch-F$-6, 36-37-7

FIG. 10 Clutch Pulley Bearing..;...Removal
, .,~

TOOL

t,
( toO ~," f

\ .

- . ~ ~(;L 2525-A'.,

i ~ J. . ..-.": ~-

Installation

1': Install the' two dowerpins in the doweL;pin~holes of
',:the' cylinder assembly~' .,

'. ... :; ~

FIG. 12 Support 'and Clamp Assembly Installed for
Front Head ,Removal ' .

Re'ar He'ad ".Gasf(et and, O-Ring ::.

Removal' ..

1. Re.mo~e' t~h~ ~I'ut~h' as~embly f~o~ ;the compr~ssor
, following the procedur.e given for Clutch Field Coil
Removal. ' '. .' ': ,~-. '.:

'2. Invert the .bom'p·re$sor and- pour th~. refrigerant oil
from'the suction and discharge, manifold openings.

3. Install' Supp~~t .' and .damp· AS'se~bly . T81 P
1962,3..0 or. ,equiva~ent, on ,the front... of the,
compressor to retain the cylinder assembly and the,
frqnt 'head in' position (Fig. 18). Then', clamp" the
tool in a vise. . ., . .'. "

4: . Hold . the tear he~d and removeth~ si~; cylinder
,b9It~~ ,~ .. <' , '" . . . ~ ., ~

5. .' Separat~, the re'ar h~ad'-from tDe cylind~r assembiy
and r~move the O-ring, from the,·'he.ad.

6. Remove the ·two 'dowel <pins' (Fig~ 1'9). ' 1-', , ; ,

. ". , ,....
7. Remove.. the inlet reed from the rear head and

valve -plate assembly. . .. '. .. . '

. 8. Remov~ the v~lv~ plate ass~mbl~~fro-m' the rear·
head with Valve Plate Remover T81 P..19623..B or

, equivalent (Fig. 14). .

9.,' ,.~C·arefull~ remo~~ the'cylin<;te(g'as~et .frQmthe head' .
arid/or 'valve plate assembly.'. ' ,

'. OJ. ~ • •

10.' Wash the r~ar ~ead, valve plate assembly ,and inlet
;" reed 'with clea'n 'cleaning sO.lvent a~(tallow; to dry.

DO NOT BLOW I DRY THE VALVE ,PLA,TE OR,
REED VALVE WITH COMPRESSED AIR.

TOOL
T80L-19703-E

(BLACK)

OR
TOOL.

T8.1 P-,19623-J
(GOLD)

TOOL \ TOOL
T80L·19703-E. OR ·T81P·19623-J '

(BLACK) (GOLD) eCl 1661.8

CCl1662·8

FIG. 11' 'Clutch 'Puiley Bearing-Installa'tio"

NOTE: Avoid tQuching the carbon sealing surface
of the ~eal assernb,ly to prevent, damaging ,the
surface. Use extreme care to keep seal ar:ld seal
seat clean at 'all times.

9. ,Install a new lubric.ated O:-ring in the O..ring:,groove
of the fro~t he~d (Fig.,.~ 5).' p

10. Position the front head to the cylinder assembly
aligning the 'dowel pin holes in the head with the
dowel pins. Install six cylinder bolts and tighten to
the specification listed at the ~nd of this$ection il'1

, a diago~ally opposite seq~ence. DO NO.T US,E AIR
TOOLS. . '. . .

1t. Pour new.refrigerant oil, into 'the compressor~ Refer
to' s~ep 2 Of Removal: and Adding refrigerant oil
dl:lrin~ com~~e~~or r~placement. - ~'

12. Install the key in the slot of th~ compressor 'shaft.

13'~ ,Leak t~st' the' compressor ,'as" outline'Q.
., . ...

14~' Install· the clutch assembly' on the"'compressor
. following the procedure given for Clutch. Field' Coil

Installation. DO NOT' USE AIR TOOLS. ' .
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./ .

. ~

CCl2526-A

FIG. 13' Compressor Shaft Key-Removal-

5. Remove, the two dowel pins (Fig.' 19). ,

4. Remove the six cylinder bolts from the compressor
using a 10mm wrench. Remove th~ rear head from
the compressor. The valve plate assembly inlet
reed and the cylinder gasket will normally be
removed with the rear head..' .

FIG. 14 Valve Plate-Removal'

2. Inve-rt ·the compressor and pour the refrigerant oil
from the compressor through the suction' and
disch~rge openings.

3. Install Support and Clamp Assembly T81 P
19623-0 or equivalent, on the compressor to retain
the front head and the cylinder assembly
assembled together (Fig. 18): Then, clamp the tool
in a vise. - ,

O-RING
N801149

CCl1912-B

• VALVE PLATE
-190656-

VALVE'
PLATE REMOVER ---.....:: I',::!~,~

T81 P-19623-B .

2. Lubricate the inlet reed with clean refrigerant oil.
Install the inlet reed aligning the dowel pin holes
with the dowel pins.

3. Install the valve plate assembly on the' cylinder
assembly aligning the dowel pin holes with' the

'dowel pins (Fig. 19).

4. Install the cylinder gasket on'the head taking care
to align the dowel. pin holes with the dowel pins.

5. Install a new a-ring gasket into the O-rin'g- groove
of the rear head.

6. Position the rear head to the cylinder assembly and
align the dowel pins with the dowel pin holes.

7. Hold the rear head in .place and install the six
cylinder bolts. Tighten bolts to specification as
,listed at the end of this Section in a diagonally
opposite sequence. DO NOT, USE AIR TOOLS.~

,8. Remove the compressor from 'the .Supporta~nd '
Clamp Assembly T81 P-19623-0.

9. Pour new refrigerant oil into the compressor. Refer
to step 2 of, Removal and Adding refrigerant. oil
during cort;lpressor replacement~ ,.

·10. Install the shaft key" in the compressor shaft.

11. Leak test the compressor following the procedure
g'iven under TESTING. . -

12'. Install the clutch assembly on the compressor
following the procedure for Clutch Field Coil
Installation.

,Valve Plates and Inlet Reeds
1. Remove the clutch assembly from thE:1 compressor

following 'the proce'dure given for Clutch Field .. Coil
Removal.
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';'- .. ..

FIG. 16· -Shaft Seal' Seat Assembly-Rem'ova,I:, ~.

~
. SHAFT SEAL •

SEAT REMOVER
CARD BOARD TOOL T81P-19623-0H

~
~I FRONT___ l 1 HEAD

. .~ . =-_ \ -19D982-

,;? ~ -~~. ]\
gj.iCS?~-'- .'~/

~~,\.'~;~~j '. ~

C~l ~913-B

assembly "will come off with' the front· head
(Fig. 15). _ _

19'. Remove the two dowel pins (F·ig. 19)'.

. 20. Remove the O-ring and the inlet reed from the
front head. '

21. Rem'ove the valve' plate assembly from the front
.'~ head with Valve Plate Remover T81 P-19623-B or

equivalent .(Fig. 1~). '

22. 'Remove the shaft. seal and the felt seal from .the
front head.

~.' ..
.. 23. Place the -front head on a. piece of clean

corrugated cardboard and remove the seal seat
assembly from the front head with Shaft Seal Seat
Remover T8'1 P-19623-0H' or equival~nt (Fig. 16);

24. Clean the front' he~ad with Glean' 'cleaning solvent
and dry with compressed air.

25. Install the two dowel pins in the dowel pin holes of
the cylinder assembly..' .
. . . ..

'6.' Remove the O-ring and the inlet reed from the rear
head.

7. Remove the valve plate assembly from the rear
head with Valve Plate Remover T81P-19623-B or
equivalent (Fig. 14).

8. Clean the rear head with clean cleani~g solvent.
Dry the head with compressed air. .

9. Install the two dowel pins in the dowel pin holes of
the cylinder assembly (Fig. 19).

'10. Position the inlet reed .(lightly lubricated with'
refrigerant oil) to the cylinder assembly aligning the
dowel pin holes with the dowel pins.

11. Position the valve plate assembly to the inlet reed
and align the dowel" pin holes wit~ the dowel pins.

12. Install the cylinder g~sket over the valve plate
assembly' aligning the doWel pinholes with ,the
dowel pins. ' ' .

13. Install the new O-ring lubricated with ·'cle·an
refrigerant. oil .into the O-ring groove of the rear
head. Position the rear head to the cylinder
assembly aligning the dowel pin holes in the head .
with ,the ~owel pins. .

14. Hold the rea~ head against the cylinder ass~mbly
and install two cylinder bolts into opposite holes to
hold the rear head in place. Tighten the two bolts
.just snug.

15. Remove the Support and Clamp .Assembly T81,P-·
'19623-0 or equivalent from the front half of the
compressor and install the tool to clamp the rear
head to. the cylinder assembly (Fig. 12). .

16. Remove the key. from the, compressor shaft with
Shaft Key Remover T81 P-19623-NH or equivalent
(Fig. 13).

:,17. Remove the' two 'cylin.~er bolts from' the
compressor.' .'

18. Pull the front head from th'e com'presso'r assembly.
The valve plate assern~ly, inlet reed and shaft seal

CYLINDER ASSEMBLY

" .

FRONT VALVE PLATE
, ASSEMBLY --19B~8~--- .

CCl2527-A

FI.G. '15 Front Head and Valve Plate-Dis~ss~mbled
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CCL 2713·A

. .TOOL
T81 P-19623-D '.

PLACE TOOL IN .GROOVE
(OLD DESIGN) OR AROUND .
SEAL SURFACE (NEW DESIGN)

FRONT
HEAD'

. PLACE TOOL
AROUND

SEAL SURFACE "

SEAL
SEAT

SEAL

....l~·=~ .... SURFACE.-l~~~~
QlrG:1:=:====r.W9 {[ i [}

, ' NEW DESIGN
GROOVE SEAL SEAT

. WIO GROOVE ON
BA'CK SIDE

NEW DESIGN
SEAL SEAT

WIGROOVE ON
BACK SIDE .

SHAFT SEAL
SEAT

INSTALLER
T81 P-19623-C

PLAC'E TOOL
AROUND

SEAL SURFACE

OLD DESIGN
SEAL SEAT

W/GROOVE ON
SEAL SURFACE SIDE :

. PLAC'E',

T~~L . SEAL,

GROOVE. I SURFACE

.~
GROOVE

~ I
6.; j [}

FIG. 17 Shaft Sea~ ~eat Asse.mbly-Installation

26.' .Lubricate the inlet reed .with: a light coating of clean
.refrigerant oil. ,Then,' position the inlet reed to the
cylinder assembly aligning the dowel pin .holes of
the inlet reed with the <;iowel pins.

27. Assemble the yalve p'late a~sembly to ·the cylinder
assembly aligning the dowel pin holes' with' the
dowel pins. ~

28.' Assemble the cylinder gasket ~o ·the valve plate
assembly aligning the dowel pin holes with t.he
d~we'l pins. .

29. Carefully remove the shaft seal and seal seat 'from
the . protective package. DO NOT CUT the
transparent ~protective cover, but peel it from the

. backing ~C? expos~' the seal and s~at. '

NOTE:'O'O NOT TOUCHth~ sealing surfaces' of
the shaft seal or seal seat. ,

30. Lubricate' the' ,hew shaft seal seat'. 'with' 'clean
refrig~rant oil':and 'install th~ $eat" in ·the front head.
Use Shaft Seal Seat' Installer. T81 P-19623-C· or
equivalen't, positioned to' the seal seat as shqwn
(Fig. ·17) to install the seat in the head. Current FS
6' seal seats do not have the groove' on the seal
side, b~t have a raised seal' surface (Fig. 17).
Position the tool to the seal seat so that raised seal
surface is covered and protected by the tool during
installation.

, 31. Lubricate the shaft seal with clean refrigerant oil
and assemble the seal on the compressor shaft
with the sealing surface toward the end of the .
shaft. Engage the internal flats of the seal with the
two Jlats on the shaft.
NOTE: Avoid touching the carbon sealing surface
of the seal assembly to prevent damaging the
surface. Use extreme care to keep th.e seal and
seal seat clean at all times.

SUPPORT AND
CLAMP ASSEMBLY
TOOL T8\9623-0 .~~~...L-_~

CCl2628·A

FIG. 18 Compressor Clamped for Rear Head Removal

32. Install a new O-ring in the O-ring groove of the
front head.

33. Position the front head to the cylinder assembly
aligning the dowel pin holes in the head with the
dowel pins. Install the six cylind~r bolts and tighten
them .to the specification listed at the end of this
Section in a diagonally opposite sequence. DO
NOT USE AIR TOOLS.
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~,~ .'. CCl 2529-A

FIG. 19 Rear Head and Valve Plate Disassembled'

34. Pour new r~frigerant oii into the compressor. Refer
to s~ep 2 of Removal and Add'ing refrigerant oil
during ~ompr~ssor ~eplacement.

35. Install the key in the slot of the compressor 'shaft
and the 'felt seal' in the shaft bqre of 'the head.

36. Leak test the compressor following the .procedure
given under TESTING.

37. Install the clutch assembly on the ~ompressor

following the procedure given for Clutch,Field Coil
Installation. ,

Head Replacem,ent

If ',it is nec~ssary to replace the front or rear head,
follow the serVice' procedure forI replacing th~ head
gasket. DO NOT BLOW DRY THE VALVE PLATES OR
'REED VALVES WITH COMPRESSED AIR.

,+.

SPECIFICAT~ONS

COMPRESSOR SPECIFICATIONS

Type ", ' Swashplate 3 Double Acting
Pistons - Axial..Type

Displacement 10.4 CID

Cylinder Bore (Dia.) : 1.4 inch

Strok~ 1..2 inch

Rotation CLo'ckwise "

Rotunda T~rque

10' ~-m ~ (7'Lb-Ft)(Maximum, 'Manifold R~moved),'

Refrigerant Oil' ,-

Type ESA-M2C31-A2

CapacitY (System Total) 300 ":1i (10 Fluid Ounces)

Part Number E73Z-19577-A Motorcraft YN-9

Magnetic, Clutch . , ,M..
Air Gap Between Pulley " :

, and Hub 0.021-0.036 inch

Current Draw 4.67 Amps @ 12.8 Volts·

Run-Out (Maximum) 0.92, i~ch - R~di~1 or Axial

Torque Limits
" ~ose Mani!old to Co~pressor 24-34 ~-ni (18-25 Lb-Ft)

,.,Clutch, HU~ Nut 13-t9 N-m (10-14 Lb-F.t)

Compressor. Cylinder Bolts 24:'5-26,5 N-m' (18-19 Lb'-Ft)

(Max.. to Correct Freon Leak) '34 N-m~ (25 Lb-Ft)
, .

.,.'

. ,....

, . ...~

CL7783·1A
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~ '. .

SPECIAL SERVICE TOOLS

Compressor and Clutc~~FS·6 36·37·1'2

...
Rotund~' .Number NJ~torcraft Number Roblnalr Numb,io' Draf· Number Description ;

T80l-1 ~703"-B "YT-1011 10884 1011 Hub Remover

T80l-19703-C YT-1059 : 40930 1059 Pulley Bearing Replacer

T80l-19703~E TV-1064 18010 1064 Clutch Pulley Support
-' (Ford and.Warner Clutch)

T80l-10703-F YT-1052 18020 1052 Hub Installer

YT-1012
".

Compressor Shaft Protector ;T80l~19703-G 41358 . 1012

T80L-19703-J .> YJ~1059·, . " 40938 1059 Pulley Replacer..
081 P-19703-B - " 10501 - Complete Pulley Puller

'T81 P.-:19623-B YT-1069 .' 19967
C"

1069 Valve Plate Remover

T81 p-i 962~-C YT-1061 40945 1061 Shaft Seal Seat Installer

TBt'P-i 9623-0 YT-1067 " '·18015 .,1067 Support and Clam'p Assembly,

T81 P-19623-MH ' YT-499 : 10546 .499 Spanner Wrench:

.T81 p:,19623-J - - - ~ulley Support

T81:~-19623-NH YT-i062 . 18005 1092 Shaft Key Remover .
~

T81 P-19623-0H YT-1060 - 40495 ;- Shaft Seal Seat Remover.

T81 ~- i ~623-G1' - 41098 - 3/8 Inch Spring lC?ck Disco~nect Tool

T81 P-19623-G2 - 41099 - 1/2 Inch Spring Lock Disqonnect Tool

T83P-19623-C -,'. ' ~ 41100 - 5/8 Inch Spring lock Disconnect Tool

T85l-19623-A
.....

41101 3/4 Inch Spring loc~ Disconnect Tool' .- -
T86p'~19703-A - 40949 - .Pressure Test Adapter

".- " Tangential Mount Only

T70P-4067-A . YT-499 r·; 10456 499 Spanner Wrench ",

ROTUNDA EQUIPMENT

. ,. ~ .. CLn84-2A

MOdel Description ,
'.

063-90010 ' Ai~ Conditioning SerVice ~it

023-00006 Flame Type leak Detector " .~

..
CLn85-1A

~ .. ,

t'

...
I ':.

, ~ .'

, '

. (~.'

'.J "
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36·61·1 ' Ale-Heater System F-150.T'hrough· F-350 anel Bronco.,....Manual . 36·61·1

SECTION 36:'61- ·A/C-Heate.r,System::F.150. Thro.ugh ~ .'.t .

· :." ...F·350 andBronco~Manual-': .
-...' ,

ADJUS.TMENJS . __ . I. ...

Vacuum' Controls and Temperature Control
, Cables· · · ~.: ' ~, .. ~ 36;.61'-18,

COMPRESSOR'··:.~,>-. ~': ~ ~, , ~.. '. 36-61-37
DESCRIPTION .... :'.. ' JO •• ~ ••••••••••• ' •••• 36-61-1
DIAGNOSIS AND'TESTING " : ~ 36-61-17
OPERATION " .-' ..

Airflow' ; .. ;:. ~ . '..' .. : 36-61-2
Clutch' :Cycling. Pressure Switch ~ : 36-61-16.
R.ef.rigeran~ Flow~' .'~ ~ .. ~. ~ ~ • :- ..~ ~ ~ . 36-61-2
Service Access Gauge· Port Valves -. - 36-61-16
Suction' Accu'mulator/Drier '.. '.. 36-61~11 .
Sys~eni Components' ~' .•..... ' ,36-61-6,

REMOVAl~AND INSTALlATION._. .
Blower 'Motor and/or Wheel :. 36-61-31
Blow.erMotor ~esist~.r-, ~,..:.. ~ ~ 36-61~29

Blower 'Speed Switch ~ ,36-6·1.;.20 .
. 'Clutch Cycling'~_Pr~ssure .Switch ~ 36-61~34

Condenser ..'..'~~ .; .' ' ~ : -. . . . . . . . 36-61-34
ContrQI. Assemb.ly :~ : : 3.6-61-19
Cross 'References , :.:. 36-61-~7

Defroster Nozzle ..•...................... 36-61-22
Demister Nozzles and~ Hoses 36-61-22
Evap~rat~r Case 36-61-25

SUBJECT PAGE ·SUB.JECT ,- '.' :PAGE

REMOVAL- At,fD INSTAllATION' (Cont'd) ,
'Evapo'r~tor;'Core : ~.~ '.:; ~: :.~, 36.-.~1~26

FI~orIDefrC!st .'Doo~ ,M~tor ".-. ~ .- .. ; , '. '~6~6,1-25 '
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Register D~cts , '. ~.,':' .. 36-6'1-23
. Register· Louver Assembly., ~ .. 36~61·23
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. Temperature Control Cam, : 36·61~21
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SPECIAL SERVICE TOOLS ~ '. 36·~1-53
SPECIFICATIONS ' ~ 36-61·53'
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VEHICLE AP,PLICATION

F·J 50 Through F~350, F-Super Duty and' Bronco
Vehicles.

.' The -evaporator- case assembly is .. attached 'tb,' the
engine side of the' \dash .panel. It ~ontai.n~· the:·

.. ~ ....- r ......

. • ,Evaporator cor-e~' ~ :''-

~. 'Accu~ulator I drier ..
DESCRIPTION

• Blower motor' and wheel
Most of the major componants of the manual' A/C-- • 'Blower resistor ..

Heater system used in the F-150 through F-350 and
Bronco 'vehicles are identified in Fig.· 1. • Outside' airI recirc, door and its vacuum motor

Refer to Fig. 1 for part names and locations. Details • Vacuum ,reservoir
regarding the physical and functional characteristics of '
the compon,ents ~ill fol.low. " , • Vacuum/wiring harness assemblies'

As preliminary information,· the system is equipped The suction accumulator/drier is clamped to the
with: " . . eva'porator case with its inlet tube connected to the

ev~porator outlet ~ube. The A/C clutqh cycling pressure .
• A plate-fin evaporator core and' attached suction switch is installed in a fitting on. the side of. th~ .

accumulator/ drier accumulator/ drier. The inlet tube to the evaporator core .
hO'uses the fixed orifice tube.' .

• A fixed orifice tube for control of refriger~nt f.low
. The ple.n um is·' located in the .. passe nger

'. A clutch .cycling pressure switch compartment. It contains·'the:'

Two Schrader-type service access gauge port valves '. • Heat/defrost door
are used in the manual A/C-Heater sys·tem. The high
pressure valve is located near the condenser in the' • T.emperature .blen~ door
discharge line and has a quick. disconnect-type valve ,. Y.,e,_nt/heat door '
body. This requires a special -high pressure. service
access ,valve adapter to connect a manifold gauge set • _C;amlcrank w.hich op.e'rate the. te_mperature door
or a charging station to the, valve. 'The other service ~ "Heater core ....
access gauge port valve is located on the· inlet of the
suction ,accumulator and is- used to measure .evaporator • Vacuum motor assemblies which operate the floor/
pressure. .,defrost a~d parell,defrost ,doors: .
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• WIRING ASSEMBLIES
NUT AND
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. 'TO BLO~ER SWIT<;:H .~. -N62:1906-S2- ~:

AN.. p O.U.TSIDE RECIRC AIR ."-." .~...... ..l .' (2REQ'D) .'. ?W.....'VACUUM SWITCH.;~. .:

"CONi~'ciL'~'(REFJ~_5d'~~;'" '. ,,' '.:" .',. ,:,' rn'" .
: ASS. E.!v1B~.Y.\ .. ' . '!~~~ . DASH.. . " ~'"' -.-- .- ; ,

-19980- '-~ PANEL I ~. . '" "

• PLENYs~E~~~BER '--'-=kl' - ~:..:.~:~ ..'kQ',--.~
, -18471· .- I - ~

..•..-~ I~ -

\~~~G/~- Ic=r\/r . :~\-
-- I ~

.~ :(]l;/ / ~II'
~. /' l~~

.~~:~. ~~ .

HEATER CORE
. ACCESS·GOVER .

, -18N276- - .. '

EVAPORATOR
:ASSEMBLY .: .

-1 ~850·. ' ~

....,,:.

....~ ....."
".t··

-/
/

SCREW
-56956-S2
(6 REO'Ol

CCl3186-A

.1'.

FIG. 1 Manual Ale-Heater SystelT' (F-150-F..350 F-Super Duty, Bronco)

OPERATION

Airflow" .~~ - .'\
During ope'ration, 'outside"~ir is dra'wn ·into .the sys~em

by a 'blower m.otoL.and' wheel from thee'owl air intake
when the function lever is· in NORM -A/C, VENT,
FLOOR, . FLOOR/DEFROST, or DEFROST· position:"
.When the air door lever is i~ the .MAX-A/e pos~tion,

airflow is drawn from inside the vehicle through. the
reqirculating air door opening. The air is then rorce~ by
the blower through the evaporator core and, depending
upon the setting of the temperature lever~ is forced by .
.the blower through and/or around the heater core into
the plenum. Air is then. directed to the floor and/or
,defrost nozzles or the instrument panel registers,
cJ.epending upon the position .of the function selector
·Iever. .

Figs. 2 and 3 illustrate airflow through the syst~m

when control levers are moved from position-to
position.

The defroster nozzle .. has five outlets. It is installed ,Airfl9W volume'througt:Fthe~sysie~is-c6~tr9iied by C!
'between the plen~m and'~the ~ defroster outlet in th·e·,··' lever-ope'rated, five-position bI9wer"~witch.i The ~blower
instrument Ra~el=..:'.-.', .. . - - ~, switch, .~used with ~ resistor assembly,:. -provides four

The control ass~mbly_ is ·in·stalled in <an.opening in th,e., blower speeds to contro~ airflow through t~e' :~ystem.
instrument parlel,' It contains three I~vers. One leve'r The 'bIOwer' can' be shut off by moving' the lever to the
operates the ,four-position. blower:, switch and orie 'OFp P?siti?n. . '.
selects the function under which the:system will perform, Re·friger.an'i., F.low ' ~
(MAX A/C, NORM A/C, VENT, FLOOR, FLOORI
DEFROST or pEFROST) by controlling vacuum motor Fig. 4 shows a basic' refrigerant circuit representing
operation. The third lever regulates temperature. by refrigerant changes as it passes through a cycle from
means of a cable which .controls the po~ition of the' compressor ~utput to compressor input. ,
temperature blend. air door.. ' The illustration identifies four states in whicn

. :: ·~.refrigeraht ~will exisfin a'ql'os_ed ,.circuit: (1) High :Pressure
..vapor,(2) High .pressure liguid, (3) Low,:pr~ssLir'e liquid~ .

.:·and'(4) ~Qw pressure vapor~ Beginning wi~h compressor- .
qutput,·. refrigerClnt moves as a high pre~sure vapor to

"the con~.enser. As it 'passes through the condenser, the
.. vapor condenses int9. a liquid.. · '. ~.. ~'.' ~..'

.:~..'- In the:,"course'· of 'thi·s. 'cpndens'ation" proc~ss, the
'refrigerant' gives .uP heat. This heat exchange "do'es not

. alter the temperature of the refrigerant. Thus~ t.he

. refrigerant continues its flow through the .circuit as a
= high. temperatur~, high pressure .Iiquid. '

.The ~.Jestriction called out in" the' illustration in
F-150':-F-350, F-Sup~r Duty, and Bronc'o applications in
a fixed orifice tube which contains a 1.575mm (0.062
inch) orifice. When th~ refrigerant passes through this '
tube and .its orifice, 'it .changes from a high to low
pressure liquid', 'with a corresponding drop in,
temperature.

The refrigerant,upori leaving the orifice tube, is
drawn through the circuit by compr~ssor suction. Thus,
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AIR DOOR

FLOOR/
DEFROST
. DOOR
MOTOR

'. ~

QFF POSITION ,~.~ •

EVAPORATOR CASE
ASSEMBLY

E:VAPORA10R
CORE

BLOWER MOTORL AND WHEEL

~dC,

OFF

, '

. l. .,

MAX'A/C POSITION ",
'. ;t~:.~ ..

NORM AIC POSITION

VENT POSITION' , . '•.~T •
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FIG. 2 Manual Ale-Heater Airflow Schematic (O~F~' ~AX A/C~ NORM A./C, 'VENT)
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, OFF POSITION

FLOOR/
DEFROST

DOOR
MOTOR

TO INSTR HEATER
PANEL CORE,

REGISTE.RS

OFF

\

, OUTS'IDE
AIR'DOOR

MOTOR

... ~

FLOOR POSITION ..

FLOOR/DEFROST POSITION

DEFROST POSITION

FLOOR

\
\ .
. \

FL~OR/DEFROST

. DEFROST

..

FIG. 3 Manual A/C-H~at~t AirflO~ S~~erria~ic (OFF, FLOOR,' FLOOR DEFROST, DEFROST)
~

it enters the evaporator as a. low pressure/low:
temperature liquid. '

• I

. '" . ",' ,.J ,.,' .' •

.. The : ,cooling of the evapor~tor core . creates a
temperature differential between the core·" and the
ambient air in the' evaporator case. As 'a result of this

, difference, heat. is absorbed from ·the air.
Simultaneously~.humidity is extracted from 'the air and
drained onto the surface under the vehicle. Again,. the

aosorption of STUs does not affect refrigerant
temperature.

Refrigerant' flow, aft~r le.aving· the .evapoiat9r~
continues through the suction ..accumuiator/ drier where
.water is absorbed into a desiccant 'ba'g arid the more
heavily oil-laden refrigerant is further'vaporized,'as it is
.dispelled -into the inlet line tq the compressor:
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The cooled, dehumidified ,air in the evaporator case is assembly has a fine me'~h filter with fO,ur open side slots.
pushed by the blower through the case and out through in the body .of th~ ·tube assembly, upstream from the
ducting tC?, t~e' registers in the instrument panel. filter. This filter removes fine contaminants and allows

Extending this basiC ·coverage of a refrigerant circuit, some of the refrigerant to exit through the non-filtered
h f II . f'" I h h I sid~ .slots. The :side slots and filter ,act as a ,r~.f.rigerant
teo oWing traces re ng~rant f ow t roug actua "floW nois!3 s'upp~essor:' ~/~l•. - _, ":' "; ,",:" .'
circuit compo'nents.-· . .. '. I. . ••• "_ ' ; •

. . . ' . Evaporator pre'ssure tis, reduc~d as.a result. ..of A/C:
When t.he A/C system IS not, on, r~fngerant sys.tem .. ~ compressor ..suction... As the, evaporato( pressure is

press~res.are equalized o.n both t~e high an~ lo~.sldes . 'Io~ered and:the IiquTO.line'pr~ssure.increases,.theliquid
9f ~he refngerant system. In.both cases, the,~efn~erant ", ' reJrigerant,passes ttl-rough the' f~~ed orifice tube and
IS In a vapor state. , enter's the, ~vaporatot·'ar.a low 'pressure and. ,as" a' cold

When the function control lever is set on A/C (MAX liquid. 'As ·airf.low passes :over· the plate-fin' sections of
or NORM), FLOOR/QEFROST or DEFROST, the A/C the evaporator core, the refrigerant inside absorbs the,
compressor 'magnetic clutch ,field coil is e'nergized and, heat and' changes into a vapor. .
the clutch plate is' pulled into contact with the clutch Compressor suction draws the vaporized refrigerant
pulley. The clutch' plate and hub assembly then rotates and oil mixture into the suction accumulatorI drier where'
the compressor shaft. . the heavier, oil-laden vapors fall to the bottom and the'

When the compressor shaft is rotated, the, double lighter vapors and oil mixture continue their path to the
ended pistons move backward and forward in their compressor via the top of the vapor return tube. A
respective cylinder bores. As each piston is moved ... Qesiccant bag,. located inside th~ suction accumulatorl
backward in. i~s .. cylinder bore, the pressure in the drier~ ,absorbs ?r:'Id,. ret.ain's .moisture which: may be,
cylinder suddenly reduces .to a pressure (or vacuum) '_ circutating in the refrigerant systerih .,The ,heavie'r:: oil
considerably IQwer than. the refrigerant vapor pressure " ,,"Iaden -refrigerant also 'returns to the ,cb'mpresso(tnrough;
on the suction side 'of the refrigerant system. The higher,' a small ·liq~id bl~ed hole near th~ bottom of ..th~ vapor
refrigerant system vapor pressure overcomes the . .return tu~. Th~~~I.i.quid, bleed~'hole prQvides' a' controlled
suction reed valve spring pressu~e, forcing itself through _: . second opportunity for the' ,aC-cumulated 'refrigerant and:
the reed valve and into the lower pressure (or vacuum)" oil _mixtl:Jre .to r.evapC?ri~e· as oJt passes through, the
area inside the compressor cylinder. The spring' 6p'ening to re~enter 'i[ltq the main vapor'flow1path to the
pressure on the reed valve closes the valve when th~ suction side of the .compressor.
refrigerant system suction vapor pressure and the '
compressor cylinder vapor pressure' are equalized. Summary ,

As each piston is forced into its respective cylinder Refer t~, Figs. 2 a~d 3 for the control assembly and
, bore, the refrigerant vapors from the suction· side of the lever positions..

refrigerant system are' compressed into a decreasingly oA"Airf,low~Air c~n. be djstributed through the .instrument
smaller area, thus increasing the refrigerant vapo~ . p~n~1 regist~rs, ..,the 1

: floo~ 9utlets,-' and~ th,e', defroster
pressure and -also ,raising. the refrigerant vapor.·. o'utlets qependi~g .. upon 'the position 'of the· function
temperature. The ,higher refrigerant vapor pressure now' selector. ;Iever.~ Air-flew to the sid~ window dernisters
assists in sealing the ,suction reed valve closed and also '..' occurs in all ,;,?ontrol a~se,mbly lever settings except
opens the discha~ge (high pressure)" reed valve as the, pANEL. .' ;',:- " , ." ',r.: .••',. .'

cylinder. pre$sure exc.eeds the higher pressure si~e of ,Fig. 5 'is a diagram: of ;the' Vacuum system" and~:how it
the refrigerant system~ When th~ ~ompressed hlgh~r, .controls -the'PANELiDEFROST FLOOR ancf'FLOORI
pressu,re and temperature refrigerant vapor IS· ! DEFROST' doors ., ' 'J": ,- ,
discharged into the high press,ure side .of the refrigerant . ;,' . . "
sY$tem, the discharge reed valve, spring pressure and ~unctlon Control-When the function select~r, lever I~'
the' high side, refrigerant pressure' closes and seals the In the A/C (MAX and NOR~) and VE~T positions,.air
reed valve, thus preventing the discharge pressure from. flows out of the panel r~glst~rs. MOylng the ,function
re-entering the compressor c·ylinder. The compressor's lever to t~eFLqOR position directs airflow to the floor.:
refrigerant vapor compression cycle begins again as the outlets With a, slight ble~~ to th~ defrost~r outle~s. The'
pistons are again pulled from their respective. FLOORIDEFROST position splits the. ~Ir b~.tween. the ..
compressor cylinder bores by; the rotating compressor floor ·:outle;ts:'and ~~he d,efroster .o~tlet~, .a~d, pEFROST·
shaft. . , "posltlon .d.lrects, airflow to the defroster outlets~;with a

Th h' h .. ;.I 'h' h 't' ':,'~- t' . slight bleed to the floor .outlets' (Fig. 6). ,': 'e 19 pressu,re a~u Ig empera u~e compressor . "; ':.' , " " :. " . ~ ,
discharge refrigerant vapor is released into tbe top of ,The f~nct.I~_n' lev~r.actuates a vacuum ..SWitch w~lch
the condenser.assem,bly, ..via, the compressor's '. contr~ls~~e.,.f!J0ve.ment qf....ttle do~r. A, selector ~acuum:
discharge hose. The condenser, being close to ambient ' harness ..runn~ng betw~er1 the s~lt~han~. the vacoum .
temperature, causes the refrigerant vapor to condense m<?tor tr.ansmlts, the power. _A~eded to PO~ltiPn th.~ door. ~ ..
into a liquid when heat is removed from the refrigerant In the NORM A/C 'VENT FLOOR FLoOR/"
vapo~ .~y ambient air passing _over the condenser fi~s. . DEFROST ~nd DEFROSr _pq~itions, 'out'side air. 'is
and tubing. ' . d~awn into the system' by the blower. In the OFF/MAX'

Refer to Fig. ,4. A/C po~ition, the recirc door is positioned so that
~,.: .. , -'.. .,'. ":' '. outside air cannot pass ,into the evaporator case.

Liquid refngarant from the condenser outlet enters ' .' , '
the high pressure liquid line and then the inlet side' of Temperature C~ntrol-Temp~rature IS con.trolled by a
the fixed orifice tube located in the evaporator inlet c.able,~~p~rated ·alr ~len9 9oo.r In the pl~~~m a~sembly.
tube. The inlet 'filter ·screen ~of the' fixed orifice' tube When th~ ,..temp~,r?~ur~. qont~ol. lev~r IS In t~e: COOL
assembly' removes coar.se. contaminant ~ particulates, (ex~re.me .~H,) P?~ltlon,. ~all, air IS... c;t.I,rE7cted around .the
which may be pr~sent in ~the· liqqid refrigerant, before heater core: . ~.. .
the liquid refrigerantentersth~ calibrated opening of the When the temperature control.lever is moved.. to ,the
fixed orifice tl:Jbe .. The outlet end of the orifice·.tube, WARM. (extreme RH) position, all-air is directed,through.
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30 PSI - 32° F.
LOW PRESSURE

, VAPOR

AlC-Heater System F-150 Through F-350 and Bronco~Manual

30 PSI· 32° F.
LOW PRESSURE

VAPOR

~~--/

COMPRESSOR

36-61-6

- ' SUCTION
EVAPORATOR ACCUMULATOR/DRIER

(ABSORBS BTU'S) .

FIG. 4 Refrigerant Cycle

the heater core. When the tempe'rature contrql lever is
between COOL and 'WARM (between extreme LH and
extreme RH), air' is directed through and around the
heater core in proportion to' the position of the
temperature control lever between the extremes of its
travel. '

Blower Control~Blower speeds are .controlled by a
four-position blower switch and a re,sistor assembly
located in the evaporator case upstream from the
evaporator core (Fig. 7)... '

The switch is used to select low, two intermediate, or
high 'blower speed settings. The blower is turned off by
the blower speed selector lever when it is in the OFF
position.

A/C System Control-The ,Ale system is turned ~n
and off ey the function selector lever. When the lev~r IS
set in A/C' (MAX" and NORM), FLOOR/DEFROST,
DEFROST positions, electrical current flows.through the
pressure switch to the compressor clutch COil; the clutch
engages and the A/e system is .on. ~hen the lever !S
set in OFF, VENT or FLOOR' POSitions, current IS
stopped to the compressor clutch coil and the A/e
system is off.

1750
- 1800 F.

HIGH PRESSURE
VAPOR

CONDENSER
DISSIPATES BTU'S
ABSORBED BY THE
EVAPORATOR AND

GENERATED BY THE
COMPRESSION OF THE

VAPOR AS IT IS PUMPED
THROUGH THE COMPRESSOR

: 175 PSI - .130° f.

---- HIGH PRESSURE
LIQUID

CCl2683-F

System Componen'ts

Evaporator Case Assemb~y

The evaporator case ass~mbly" is attached to the
engine .sid,e of the dash panel (Fig. 8).

The case is a two-piece molded construction, one,
piece of which forms a cover over the evaporator core.
An integral vacuum reservoir is part of the coyer
housing. This reservoir and the vacuum motor, which
operates the outside/recirc air door, are linked through,
a check valve to a hose that supplies engine vacuum.

, The blower housing is a'n integral .part of the
. evaporator case. It houses the blower motor and wheel

assembly which attaches to' the case through a
mounting flange on the blow~r motor.

The blower motor resistor assembly ,is ,attached to
the case with its thermal elements extending into the air
,stream inside the evaporator case. The, suction'
accum'ulator/ drier is attached to the evaporator core by.
a support bracket.

Plenum Assembly
Refer to Fig. 9.

. The plenum assembly is mounted to the dash panel
in the passenger compartment,. It contains the heater
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CCL2136-A

REGISTER DUCTDEFROSTER NOZZLE
DEFROSTER NOZZLE

..~ .,~, <1 OEMISTER
~ . ~ f~ -HOSE

~~~~~~r1.~,r ~ \\ -- l~ ~
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T
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PANEL' '
REGISTERS (2)

(DRIVER'S SIDE)
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FIG. 6 Airflow 'Into Passenger compartment

RESISTOR
COILS,

THERMAL LIMITER

CCL2133·A

FIG. 7 Blower Motor ~e~istor

core, tem'perature blend door, panel 'doOr and the floor/
defrost door. The temperature blend door is cable
controlled through a ~am located on' tpp of the plenum
(Fig.· 26). The panel and floor/defrost doors are both
controlled bY'vacuum'~moto.rs, 10cCi:teq on, the tlottqm 'of
the plenum~ ..' _.

'Tf:1e heater core is located in the plenum behind the
heater core cover. The cover allows the core to be
removed without 'remov,ing the plenum.' '\

~vaporator. C?~se _~nci Plenum Assemblies . . ' i

Fig. 10 illustrates how the evaporator case and
plenum assemplies att~ch on eac,h side of the dash
.panel. ", .

'Defroster Nozzl~

'The defroster nozzle attaches to the instrument panel
with four screws and one screw to the center air duct. It

.,directs air onto tt)e, Windshield through five slotted

openings" in' the upper, forward portion of the panel
. (Fig. 11).. '

Demister Nozzles and Hoses

,'Fig. 12 illustrates the parts which' make up th,e side
window demister system.I,A separate nozzleattach~s to
a 'register which is 'molded intb, each' end of the
instrument panel. A separate hose leads from each
nozzle to a connector attached to",the center air duct.

Register Ducts
r ••

, ',The register ducts are three oJ:le~piece molded. parts
which attach to the underside of the instrument panel
(Fig. 13). . ~

r

'. The ducts feed ,four registers in the instrument panel.
A triangular-shaped register is locate.d on each side of
the·instrument cluster (Fig. 14)" and one of' two
rectangular registers is located at the immediate right of
the heater-Ale control assembly. The other rectangular
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',I
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register is located near the RH..edge of the instrument
panel.

~~ ·'Outside Air/Recirculation Air Door
, "

The outside air/recirculation air door is located in the
evaporator case assembly (Fig. 15). ·It is operated by~ a
vacuum motor in response to movement of the, fun~tion
air control lever. . -

When the lever is in the NORM, A/C, VENT~ FLoOR',.
,F.LDOR/DEFROST, ' DEFROST 'positions, the door:, is
open to admit outside air; when the lever.'is ifl the OFFI
MAX A/C:position, the door is moved by vacuum to shut
off outside air arid·op~n the passageway so that iflside
air .can be recircul~ted' through t~e syst~m.

Control :Assembly" ,
,The control assembly is installed in the center of, the

instrumer't panel' (Fig. 16). ~' .

·It includes :the control head' with one cable operated
lever for, selecting temperature. A second lever 'moves a
vacuum selector 'switch that activates ,the various
function doors and A/C electrical contacts~ ·A, third lever
moves electrical switch contacts so that they ,establish
contiri'uity for' one of four available blower switch
positions between LOW and HI'speed.' '

EI.ectrical System, ...'

The electrical system consists of the blower· motor~
blower speed .:sVVitch, blower resistor 'with .,a thermal
limiter, pressure switch, magnetic clutch and. the fuse
and wirir:lg to complet~ the c.ircuits (Fig. 17.).

~ .. .A"'· ", . '. . '

The blower motor is' insiall~d in the b.lower housfng
which' is' part of. the evaporat<;>r case. ~ The' 'm'otor is
connected to the electrical circuit with one hardshell
corinec'tor located' near the motor.' : ' ",.\ " . '.

J' •

The .blower speed $witch. is 'installed on the control
as'sembly'and, with the. blower resistQr, provides" 'the
selection of: four bl?vver oper~'ing ,speeds:, .. : ~. .

The -b'ower motor resistor. is . in$talled in the
evaporator tcase between the. blower "motor and the
evaporat6r core.", ' ..'

. Th~- resjsto~ ~ssembly also contains a thermal limHer.
which i~ used as a temperature..protecting fuse. The
thermal limiter is located a pr~set di.$tance from th~··

resistor coils (Fig. 6). If the temperature 01 the' thermal
limiter- reaches'approximately 121°C· (250°F), the limiter
contacts will, open, ·interrupting the blower motor, circuit
for ~II blower speeds except ':high speed. The' thermal·
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',:' " PLENUM CHAMBER ASSY
-18471-

.:'. \,

AlC & HEATER FUNCTION CONTROL
MOTOR & BRACKET ASSY

. -18C680-

.. '

"HEATER CORE'
ACCESS COVER ----........

'-18N276-

",

.......

TEMPERATURE
:..",~.~-- CONTROL CAM

-19783-, .

• ~I

I ,..

NOTE:
A BAFFLE (180416) IS PURCHASED

,FOR PRODUCTION.IN~TALLATION "
AS PART OF PLENUM ASSY (18471),
IF MISSING,' BAFFLE CAN BE
PROCURED AND INSTALLED '
'SEPARATELY AS A'SERVICE PART!

, CCl -3156-A

the MAX A/C setting is the increased noise level of th~
blower. Blower' \speed' does not' change when' the
outside air/reCirc' door ,is moved to e~ther of its two
positions. The' difference in· noise -Ieyel' is that' an open
recirc door expos-es <the' passenger compartment
directly to ,the noise: When 'insulated against the)ndise
with the recirc passageway clo~ed," th.e blow~r speed
appears to be less. " , "... I , , .' •

. Th~ cont:roi' leVer ·op~r.ate~ a.~vac~um valve' (Fig. 18) ,
which is attached to' the backside of.' the control'
assembly ~Y two ,~~re.~~. " .~ . '.-

'. Two hoses extend from the valve to the" vacuum
motors and -vacuum supply. The solid black hose goes'

~. to the vacuum supply ·thro~gh a tee' sh~ped che.ck,
valve, which attaches. the vacuum reservoiratid engine
source. ,The white hose ,; actuates 4

the~ .OUTSIDEI
RECIRC air door two-position vacLium:'motor~Theblue
hose actuates. the VENT/HEAT air door 'two~position

,·vacuum motor. 'The red .and· yellow'hose's' actuate the
. FLOOR/DEFROST three~position air' va~uum moto"r:

Each end of each ~os~ slideS onto ~}ne ,nipple. ,of th~

YB:<?uu.m port t~ ~hlch It attaches. . , ' , .'

8~f~igerant ,System

, "Th~' manu'al'AIC-heater 'refrigerant system 'uses a' six~'
cylinder swash plate c.ompressor;····a condenser,-pn.
evaporato"r' cote _with a fixed' orifice in' the ,e~aporcitor

" ,j. , . . ,

limiter will -not reset and -the resistor, assemblymu5.t 'be
replaced if the the+rmal limiter I opens., , '. .

r'he pressure' ~witcll: is .located:on'the 'side.of ~he ,
suction acc.umul~tor andcontrols.ttie'compre~~or ~Iutch
cycling. When' the evaporator pressure increases" to
approximately 276-324 ..-kPa (40-47' psi), ,.th~ ,s~itch:
closes. When the pressure drops belo,w a'pptoximately'
169 kPa ±10 kPa (24.5·psi ±1'.5 psi)j, the' switch opens to
stop'.compressor operation-: Inambient, 'temperatures
below approximately 7.2°C (45~F), the,pressure switch
will not allow, compressor operation' ,because of low
system pressures. ~":~.,, r.·' :,' ': '

f .._.

Vacuum '. System' >- r "

"'The ·V.·ENTj.HEA'T~, :FLOORI.DEhR.OST, '~f1d
.Ol)TSI;DE RECIR'C'doors 'are .vacuum'. C?perated..Refer
. tp the vacuum logic diagram in Figs.,~ and 3 for vacu~m

motor actuation seqY~nce. ~ . '., . _.

For 'maximum cooling, the temperature: lever.should
. be set to the' extreme left; the function lever should be'

in the MAX AlC position; and the -blower 'should be set
for· a desired rate' of ·airfI0w~ >.' _.... . -"; '.,'

. Eve~ .though the function lever is on MAX AI,C, ,th,e '
. temperature lever, ,being manually controlled, m'ay,:rbe ,

set to modify the temperature of the ~ir 'and the palh', .
throu~r which the air -flows. Another ch~r~cteristic··of
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" (*) MANIFOLD ABSOLUTE PRESSURE (MI~P)
SENSOR IS NOT PART OF AlC SYSTEM.

MAP*
SENSOR

.. \....

...: ,.

". ". - .: ~ I

SCREW
-58950-S2

OR
-56956-S2-

FLOOR DUCT

. CCl 3157-A

FIG. 10 Assembly,. of· E~apo~ator Case and Plenum As~e":lblies /
• ... , f ~ ,.. •. _ • _

inlet tube, a'suc~ion'accu~ulator with an integral drier, a"':: Y.T-1008) or equivalent (Fig. 22) is ~eces~~ry, t~ preven't:
,pressure switch, 'Schrader-type service access gauge... .;: breakage ,when removing the tube. ' ..'
~ort valves,· and the necessary refrigerant lines. .' . The fixed orifice tube. assembly is a restriction
AIC Compressor, and Clutch Assem~ly ,'. between ,'the" "t)igh and low pressure refrigerant and·

The' A/C compr~ssor is the 10-cyihider swash-plate :, meters ~tne .flow of liquid ref.ri.gera~t !nto, the .e:vaporat<:>r
type and is installed on the LH side of the engin~,. core. The dlamet~r of the onfl~~ within the onfl<?e tu~~ IS .
compartment. It is driven by the front end accessory',' 1.575111rn (0.062 Inch). The .onflce tu~e can be I~entlfled
drive VEE"be'lt. Belt tension adjustment is obtained by. ~~ by the RED body Golor with a W~lt~, outlet tlP~, . , '
means of an automatic'tensioner (on .'gasoline engines " 'The fixed ,orifice tube 'is located in the evaporator Inlef -, "
or by moving the compr~,ssor and braces on 7.3L die'sel . tube and has filter· screens on the inlet-and outlet ends' .':.
engines) (Fig. 19). . of th~ tube body. The filter screens act as' strainers for
Pressure'Relief Valve - . ' " the .'.Ii.quid re~rigerant~lowing through the fi~ed ,C?rif~ce

, .:•.~ . • ,,:~" . . ' .i ,opening. O-nngs .on ,the tube body preventr the. high
:,A pressure re:llefval.ve ISo,lns,talied on ~th~ compresso~ ·pres~.ure liquid. :refrige~ant, from ,bypassi~g. ·t,qe. orifice.

dl~cha~ge, r:nanlfol~· to . rel,le~e' excess t~lIgh pressure . Adju~tment or tep~i~s cannot, b~ .rh~de. to ..t~~ fi?<eo
bUildups· (310 k~a 'or 45Q P~I and .above) and pr~veQt.. orifice ~,ube assembIY.,,~nd it must be ~eplaceq ,as a.ynit.
qamage, to'tJ1e compresso~.and 'other:;A/C, compqr;lents. " ;.. : . _ :,', ' . ".'., " . . " .
Condtmser' Assembly." . . '; ~ucti~n .A;;cc~muiat()r/.Dri~r· ... " :' . ,~., .. ,.: <.

The condens~r as~embl~ is at~ached to the ra~jator . 'The .sucti,on .ac~umul~tor/dr~er (Fig.l~). is~~'6unted
,support: Hi front at· the radiator ~'ith two mou.nting InSide. the evapor:at~r <;:.a~e: an~' attac~es dl~ectly to ~he'
brackets at the ·top' and 'bottom of ~he conqenser (Fig. e~~poratC?r outl~t tube:. ~., ,: . .r:. ,; ,
20). The ~op mounting brackets attach to the ,rear's,ide ,:1. Refrigerant ~nters the, accumulatq'r/~ri~r.-.cani.ster' ,
of the radla.tQr su~port an~ the lower-brackets attach to through the inlet tube and the heavier, oil-Iade'n
the front Side of .the radiator support. refrigerant falls to th~ bottpm of the :canister: ,A- small
Evaporator CQre. . .. ~ ':.;". .' di~~eter ..oil bleed h~l.e is.locate,~, i~ ~the side: of, the "

'. . ,... ", '.' i, t <,' • ,~' , .' outlet tube near the' bottom of the. ca~lIster. ThiS bleed.
The.eyaporator 'core IS a;: .flo,oded.,type (plat~~fll?) hole is covered'· with· a'filter sere'en and a'ilows a small

<?ore slmllar.t0 pass~nger car cores (Fig'. 2:1)~lJT~e'I,lq!J,d a'~ourit of the heavier liquid.refriger~·nt ,an'd gil rnixt.~re
line connects t~ the bottom of the cor~. and the suction to re-enter the suction line at'a', controlled rate; When
'accu,mulat~r/ dner'a~sembly connects to the top of rthe, the ,tJe~v~~r ,Ii,quid r~frigerant- anq oilf!lixture ~Dter~.the
core. .~ \ . '.\ . '., comp~es~pr.,~uct;on.line;i~ has a second .oppprtunity tp

, F'ixed Oririce TUb~ "~, ." . ~ '~. :.. "":. . '''~ . _ ,.' ya'pqriz,~:and·:circul~tethrough the compres~9r witholJt
, ... ' causing damage to the cpmp're~sor. due tp r~friger~Rt

The evaporator inlet tube is 'fitted with a fixed orific~ ., slugging. '" . ',' ..,',
to control refrigerant flow. This orifice tu'be' can '. be' ~ ~. ;: " . .. , _.. 4 '. ',' :',' ", '. . :.: ~: : ", ,:"

re.rnQv~d from, .t~e evaRor~t9r .<;:o(e in'et ~ube'~'~ for.' ,:.' A.desiccaFJt~· bag is mou~ted. inside . the :s~ction
replacement if it be(:omes nec~ss.ary. However, Orifice . ~~GLimuJator/drier ,canist~~ to', absorb. any moisture.·
Tube,~em9ver and Inst~lIer T83L~1a99p-A,.(Mq~orcraft which. may..perln the: refrigeranl system. -, '. : t.;"

, " .... "
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,'f' ,",

FIG. t1 Defroster' ~ozzle

RIGHT DEMISTER HOSE
~19E658-

~.
\

~
\

NUT.' '(
~Na02539-S100- ---"~i""'IT'-~

(4 REQ'Q,
\

INSTRUMENT
PANEL
(REF.)

t,
.l

TO CENTE'R \
DUCT

I
\

, CCl 2721~C

CCl2739-C

Sue_ion ,Accumulator/Drier Repla~emei1t ·

.,,'Replacement of' the. suctio~ ~cc.l,Jq;uhitor/drier.. is
'necessary anytime a maj~r componel'1~ o'f the refriger.ant
system. is replaced. A major com·ponent. includes
condenser, compressor, .evapor~tor core· or, 'a .

FIG. 12 Demister Nozzles an~ Hoses

A fitting located on the top or side of the canister is . ,from the accumulator through the pres~ure switch fitting'
used to attach the clutch cycling pressure switch. A ' . :'when' the Schrader valve' stem is removed.
long-traver Schrader-type valve stem core is installed in
the fitting opening to· prevent refrigerant .I.oss when the
~I:utch .cycling .pr~ssure: switc~ is' -removed., : '

If it is necessary to check the; suction' accumulator/
drier for excessive refrigerant oil, 'the oil.'must be poured
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A/C INSTRUMENT PANEL REGISTER
DUCT ASSEMBLy - R.H.

-198680-

. Ale INSTRUMENT PANEL REGISTER
DUCT ASSEMBLY - L.H.

-19A843-

. NC AIR INLET.CENTER DUCT ASSEMBLY
, -19A618-

CCl.2740-C

~IG. 13 Instrument Panel Reg'isteJ' Duct.

AlC INSTRUMENT CLUSTER
REG.ISTER ASSEMBLY (RH) .

19C~96 . .

AlC INSTRUMENT CLUSTER
REGISTER ASSEMBLY (LH)

. 19W564 .

\ " SCREW
I' 385754'

~(2REQ'DI

AlC INSTRUMENT
CLUSTER FINISH PANEL
(UPPER)-15044070

: I ~ • ~. ••

ATTACHING
-.......".--~- PEG

·AlC INSTRUMENT
PANEL REGISTER LOUVER

AS~EMBLY:'19C639

, "

FIG. 14 Instrument Panel Registers
" !",..I',

•••• .."......... .J •.

•-- • ~l ~ ..':,.

refrigerant hose/line. An orifice .tube or O-ring I~' not'
considered a.: major componel1't.· but t.he. 'orifice' tupe
should ~e r~pla'ced' y(henever the.compre~sdr~ is
r:eplaceq fo'r lack·, of_.pEirl6rman~~.· ~:.J .' '

"'in addiii.~IJ· to~the p~ecedi'ng co~dition. th~
accumulator/drier should: also be replaced if one of the
following conditions exist.
.' .".. ,,'. ; .• ".- \ * ..

1.- ~·.The accumulator/drier, ·is perforated..
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VACUUM
MOTOR
-18A318-

OUTSIDE/RECIRC
AIR DOOR
-19C802-

36·61'·1'4'

SCREW
-389915-S2
(2 REO'D)

SHAFT
-19A580-

EVAPORATOR
HOUSING (RH)

-19E589-

CCl3158-A

FIG. 15 Outside Air/Recirc Air Vacuum ~Control';

CCl3159-A

FIG. 16 Contro'l,Assembly ;(Front· View)'
~ ..

,. ~ - ,. ~ "

2. :" The refrigerant syster11 has beer:" opened to the
atmosphere for a· peri~d of ti,me lon,ger" thp~

requir~d to make a minor repair.

3:' ·There is evidence·,:of moisture in the system' such
... as internal ;corrosion of ~inetal refri.9.eraf:lt ··Iines or

the refrigerant oil is thick 'and dark. .' '
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t ;.

~ 30AMPrFUSE

182" '

, ~ ':

'eel 31877A

.'

'I' {

.-' '-- .,~.

57
" ,." BK.

.~ \,' .,:, .... -',.', 3.'1'

,I.
'. J • ~~-

,~'-~' ....

A/C-HEATER
FUNCTION
SELECTOR

SWITCH

. \ .'

THERMAL. ~}
. LIMITER ~

• 18A586~~14401.'
~--t----752 . 752--~ ,,'"

Y/R . Y/R

18AS86~, ,14401
e--t-- 754 7~754

LG/W ' LG/W

. 261~ .
O/BK ~
J •.

181
BK/O '.

~4401

. T8A586

181
BK/O

.', 261 .
- O/B~ ~

. .... .;~ "
i '·.1.

" I

347
BK/Y

.. ;~.
".'.-

~.
348

';' LG/P,

1440i: .

18A58~ .

':.. • 348
LG/P_

A/C P~ESS~'RE" r!, .
SWI~CH. : lfJ .

• : 347
. BK/Y

:. 1~A58i

; 12A58if'

347
- BK/Y

.·12A5~

···.>D~~f
347

BK/Y

. .
'.. .!'.~'l I ....

,,·~,.. i::Y
~"

~ .;. ..
....~

'-
" < -" ~'.

....
,'.

.~ .' ....

FIG. 1.~. Man.u~1 .A-IC-Heater .Electrical SY$tem Wirihg Diagra~·

NOTE: The compressor oil from vehicles equipped with
an 'FX-15 Compressor may have a dark color while ~

maintaining'a normal oil viscosity. This is normal for this
corppressor. ,b~G~use c~rbon. from' the compressor,
piston" rings ~ay. discol<;>r t~e oil. '"

When replacing :·,the. suction ~~accumu'latorIdrier, - tt:Oie"
procedur~ given here 'must be followed to ensure that ,
the total' oil charge in the system :is.corrE:Jct after the new
accumulator/drier isinstalled~ . "

. ~.•"".- ,
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FIG. 19' FX-15 Compressor Assembly: "

Serv.ice Acce~s Gauge Port, Valve~ .', "~'

'. Two service access gauge port valves are used in the'
:refrigerant system. The high pressure (discharge) valve.
is located in the discharge line near the c6ndenset (Fig.

". '24). ·This service· access gauge port valve requires High
Pressure Service Port Adapter Set D81 L-19703-A
(Motorcraft YT-354 or .355) or equivalent (Fig. 25)' to.

~- ,.connect a'~manifold gauge set. or' charging station to 'it:
'The qther service access. gauge port valve is located 6n
the side of the suction accumulator' and is used to

. measure' evaporator pressure., An additional Low'
Pres~ure Gauge Port Valve adapted to t~e accumulatqr" .

. is available for attaching a· service hose ~nd pressure'
gauge. S~~ Tee 'Adapter"Tool InstaliatiQn, in Section
36-30.1'

Refrigerant Lin~s .

On. vehicle,S ~quipped, with. gasoline. engines,. the'
manifold an9 suction/disch,arge tubes are' serviced as
ar:' assembly.

'''' .

;.:.

CCl3160-A

TEMPERATURE,
CONTROL CABLE' _ '.

, -180306- '. "

VACUUM HOSE
HARNESS ASSY

-19C827-
SPRING'NUT

-387711·
(2 REO' D)

FUNCTION & TEMPERATURE
CONTROL VALVE ASSY

. ::' ,,' -190961·

~ • •• I

'!"'-';':"

HEATER/AiC
CONTROL ASSY

."-19980-

.FIG. 18 Vacuum Selector V~lves and Hoses

• Drain the 'oil from the removed accumulator/drier' into· 
a suitable measuring container. It may' be necessary,
to drill one .or two 1/2 inch holes in the bottom-of 'the
'old accumulator/drier to ensure that all the oil has
.drained out.'· ,. ,

• Add the same. amount of clean neW refrigerant oil plus
. one fluid ounce (two fluid 6unc~s 'on 1989 and later

models) to the new accumulator/drier. Use only the
, oil specified for ,the specif!c vehicle being .serviced.

.Clutch, Cy~ling Pressure Switch ',,: .,",

The clutch ~ycling pres~ure switch (Fig. 23) is
. mounted on a Schrader valve-type fitting on the side of ,
the suction accumulator/drier assembly. A ,valve ~:
depressor, located inside the threaded end of, the
pressure -switch, presses in on the Schrader valve stem'·
as the switch is -mounted 'and allows the suction
pressure inside t.he accumulator/drier housing to
activate the switch. The 'electrical' switch.:contacts are
normally open when the suction pressure is at' 'or b~low
179 kPa (26 psi); they will ,close, activating. the
compressor clutch, when the suction pressure .rises lo
approximately ~1 0 kP~ (45 psi)., or .above. ,Lo~er

ambient temperatures (below approximately 7°C ·or.·
45°F) during cold ~eather ·sea.sons will also open th~

clutch cycling pressure switch contacts,- because of the
pressure/temperature relationship of ,the' refrigera,nt in
t.lle system. The electric~1 switch contacts control the
electrical circuit' to the qompressor's magnetic clutch
coil. When the switch contacts -are closed, the clutch .
coil is energized ang the'A/C clutch ,is engaged,tq drive
the compressor. When, the switch contacts are open,
the compressor's magnetic" clutch coil' is .de-energized,
the 'A/C clutch is disengaged and'the compress9r does
not operate. The clutch cycling pressure switch, when
functioning properly, will control the evaporator core·
pressure at a point where they plate-fin surface
temperature will be maintained slightly above freezing

. which prevenls evaporator. icing ,and the. blockage of
.airflow. " .. ' .
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, '

VIEW D '

GAS VEHICLES ONLY
. UPPER BRACKETS-

" VIEWC
DIESEL VEHICLES ONLY. UPPER BRACKETS

, .

. VIEW A '

GAS VEHICLES ONLY lOWER BRACKETS

VIEWB

DIESEL VEHICLES ONtYlOWER BRACKETS

VIEW E

DISCHARGE HO$E CONNECTION

PART '" ,. " ' . PART ",

.ITEM NUMBER DESCRIPTION .. IrE~ NUMBER DESCRIPTION
, ..

..,

'1 .. 19710 CONDENSER ASSY, 6. 19972
"

HOSE ASSY. (DIESEl): ',;
2. 190702 , CAP

" ,

7. 19N651 HOSE ASSY.
3. N606691-S2 SCREW & WASHER ASSY, 'S: " EXISTING STUD

(4 REO'D,-GAS .'
"

9. CONNECTION TO BE MADE
,"

ENG,; 2 REO'D.-
-,

AFTER ZIP TUBE INSTALLATION,
DIESEL ENG,) " ~. , .'

(5.0L & 5.8L ENGINES ONLY)
4. N623333-:S100 NUT ("U" TYPE) ,. . 10. 380976-~ O-RING (FOR VEHICLES BUILTIN

(4 REO'D,-GAS TWIN .CITIES AND NORFOLK
ENG.; 2 REO'D.- ~ PLANTS ON LY - ALL GAS &
DI'ESEL ENG.)

"

DIESEL ENGINES) ,
5. N620481·S2 NUT

"

11: 19[:)734 MANIFOLD & TUBE ASSY. (GAS
(2 REO'D.)

..
ENGINES ONLY) , '. _ .' .' .

'; ',i .. , "

, ',,' ,VIEWF

VI,Ey!"S~OWING ,LIQUID HOSE 'CO,~NECTIO~

CCl3161-B,

FIG. 20 Condenser Assembly 4•• ' .•

-S'lower switch,/'conljnuity test
, " '," , :to" ,

,~Heatet'· core, leak" 'testing
. ,. " 4'.'

" ~ :"":"'Laose 'blower wheel test "

~Ope'n '~j~cuit ·test ",'
". . .~.. .,; '. _." . . . ~'. .

. Procedures" "are 'also 1 provid'ed for ," bleeding' air' from
the heater' .core;" visually" checking . th~ blower, and,'"
backJlushi~'''g'4ttie 'heater· core: ' ~' ~", :", ,<, "",' "

" 'On vehicles 'equipped, with diesel engines, the·
manifold and ,suction/discharge' t~bes '·are serviced
separa~ely. . ~. '

The compre'ssor disc..harge 'line has a'Sc'hrader-type,
service access, gauge p<;>rt. valve located near the . "
condenser. This ,~is,th~ high' pressur~ ,service port. A
High Pressure' Service'-Poft Adapt~rSet 081 L-19703-A '
(Motorcraft,YT-354 o'r 3~~) or equivalent-is necessary to: .
connect a manifold gaug'e s'et or a .charging station to, .
this s~.rvice port..' ' .. ':, ';r' -

... r. ,. ".. . I .. ,,'. . • ~.. '

.. Proced~ires are:·afso provided for leak 'testing, ,making' '
, visual inspection~" and using a manifol~ gauge set.

DIAGNOSI~ AND TESTI~~

For instructions and illustr~tions coveri~g diagnosis
and testing of thEf heater and' Ale systems 'used on,
current F-Series and Sr'onco'vehicles, refer to Sections.
36~10 and 36-30.' !' ,,',

'~ • Heating,,sy~t~m 'Goverage ,:includes the following:

.~Blbwer ,motor'\current ~raw test

-Blower motor, voltage test

.~•. A/~>,~~.~t~,m'cov~rag~in~I~~e~ the foilowing:

. -"Aic:p~rfbrinance· testlri~
. ",,:;.

. . -r\i1a~neti~ clutch, test- ~
( ~

, -~Pressure', switch test '. • .J ~,
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SUCTION ACCUMULATOR/
DRIER

-19C808- •

FROM
, ' CONDENSER '

TO SUCTION
ACCUMULATOR/DRIER

OUTLET
TO COMPRESSOR.

. EVAPORATOR
CORE

-198E?O-

C~L 3162-A

FIG., 21 Evaporat?r' Co~e:and"'~uction Ac~U~~I~ator/brier

.. ~,

ADJUSTMENT~. ,

Vacuum Controls and 'Temperatu're Control'
'Cables

To check for proper functional cO,ntrQI in the ~yst~m,
·move, the blower switch 'to HIGH. Then, 'move the
'flinction 'lever to each of its 'seven positions., There
should be airflow f~om the appropriate registers;, floor
duct and/or. nozzles aod no airf.low in the O,FF position.

If proper-airflow is not provid~d, look for the following:

• A vacuum harness which is not fully seated at the . '
vacuum motor. '

• A damaged connector between'the',contfol assembly
and plenum. .

• A ,damaged' "connection ' ~etweel') the plenum and
vacuum source.

(. ,

• A vacuum harness 'which'is,'pinched: or ·trapped.

• A transposed v~cuum lih~. This condition is 'evident
when the color code on' the vacuum line 'fails to match
,the color code on its mating v~cuum nipple.'

• ,.Aninoperative vac'uum' seleci6r~'valve. - , .

, To check the temperature contro., cable -adjustment,
,move the temperature control "Iever,back and forth,
checking for the sound of the temperature':'blend door
seating' against the stop.. If the sound'of tne~ door
seating is not heard before, the lever reaches' its 'Iimit of
trave,l, ',the temperature, co.nfro,1 cable may be.
misadjus.ted ' or ' not, connected. R~fer to C~bl,e

Adjustment OJ Cable Removal and Installation. '

NOTE:~'lf th~' t~mperature' iever ooes' not, move:'left ~;r'
right and appear to be locked ,~n plac~,- the adjustment
pin may hav~ b,eer] inadvertently left in the' 'cam during
as~erTlbly. ..!. ' ~ ,

• , .. ,: 0:.', • '
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SUCTION
ACCUMULATOR/

DRIER

eel 2714-8

FIG. 22 Removal of Fixed Orifice Tube
~ .. . I

REMOVAL. AND INSTALLATION

7. ,Rotate: the control:' assembly, 90. d·egtees and'
di~~onnect the temperature, control ,cable from the
temperature control lever., .

Move toe, control assembly away froll1' the
instrument panel. .'

. Pull the', center finish panel away from the
instrument panel to· gain aCQess to tt)e four screws
which attach the control assembly to the
instrument panel. Refer to. Section 45-61 for the
position of, the instrument panel assel11bly ~nd its
co~pon~nts... . .~

Remove the four screws. Then, pull the' co~trol
ass~rt:lbIY,.far.enough through the opening in the'

" panel to alloW piseng,agement .of the electrical
connectors for'. the blower, switch and ,control
illumi'nation lamp. . , '. ' . '-'.

.. .. .., • .. ..' ~. " • t .. 1 • ."

: ,... '.,.. , r. . ~

Disconnect the vac'uum harness conn'ector from
the vacuum' selector ·valve .... on the·~'·control
assembly. '.

• \ ,.: t • eo • • ~. ;-' ..... ;_ .. t.

D~sconnect: the.vacuum harness from the plenum,
,assembly connector..

• ~ t

UsiflQ ~ screwdr~yer or needlenose pliers, c~ref~lIy:,
re~ease the t~mper~ture contr91 s~ap~in'" 'flange
from' the undersid~ of· the c'ontrol· assembly
(Fig. 27).

~.

4.

8.

, ,

To remove temperature c~ntrot. cam ·adjustment ~in:'

1... Disengage glov'e ·compartment. door by squeezing. -. .
side' with stop and removing pin holding check'· . -Control' 'Assemb'ly
strap fro~ opposite side.~lIow door to hang .free.

-2. Working through glove 'compartment opening,' 1. Disconnect the battery ground cable,(s).
'.' remove red assembly 'pin from control cam with a,

.. mechanical fingers tool or a wire with 'a hook ,on .' 2.,
the end. , .

3. ~heckfor proper' control cable: operation.

4. .lnst~1I glove com'p~rtnient and d~or.. '
~ .. ". ' . .

To' adjust the', temperature control cable,' .proceed ,as,
follows:·· .. t· ,.' .< .' .. . ' ~ ,

1. Disengage glove' compartni,ent as outlined. Allow
900r to hang free. ,

2. - -Working through" glove compartment, opening,
·- r~move q'able ·Jjacket. from metal attactJing clip on,

top of plenum by depressing clip tab ~fld pulling
~ cable up., ~ ~ .. '\ ' " ;.

NOTE:' Cable end 'should remain' attached to' door cam
and/or crankar'm. . '"

'.5.,
3. Set temperature, control lever to COOL ~nd' 'hold

- firmly.' .; , ...: ... : .,.:.' \ - .~ ;

4.' .. With~c~ble end ,attached i~.temperatu;.e dQ.o',. cani~ . 6.
push gently on caQle jacket to', .seat 'blen'd qoor
(push until resistance is felt). 'r"stall cable i~to clip
by ,pushing cable jacket into clip from top until it
snaps. into plaC?e (Fig. 26). ."

5. Operate system. to ,check tempe.rature control.

Compressor Drive ~elt Tension
For compressor drive :be'lt :adjustment procedLir,es,

refer to Section 27-06, Belt Accessory Drive Service.
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FIG. 23 Suction Accumulator/Drier Assembly

',Installation

5. Move' control assembly "away 'from instrument'
panel opening and disconnect wire connector frol1)
switch. ' ,

6. Remove screw attaching switch' to bottom of
control assembly" and remove switch.

Installation
1. Position switch on ,control as~embly and 'install

attaching screw.
2. 'Conn~~t wire connector to switch.

3. 'Position control assembly in instrument panel and
attach' it with four screws.

4. Install blower switch lever knob with spring retainer .
pushed into place. ,

5. ' Slide instrument pafl~1 center finish, panel upper
retainer into slot in the instrument panel. Press
remai~ing four retainers into mating slots in the
panel. '

6. Check blower 'switch for ,,"proper blower motor
operation. '

Vacuum Selector Valve
Removal"
1. Disconn'ect battery gro,und cable(s).

2. Remove control assembly as outlined. Do not
·disconnect electrical cable.

3. t Remove two screws attaching 'vacuum selector
valve to control assembly and' remove selector'
yalve (Fig. 29).

4. ~ Remove two nuts which secure vab'uum harness 'to
. t~~ selector valve, ~.ndt remoY7 har~'ess~, ,"

, ,

Installation "
,~ . Install vacuum h~rneSs on vacuum~ select¢'r valve.
2. ' Position' the vacuum selector valve' over its

mounting location, on the control assembly. Align
the ,hol~s and in~tall two attp9hing s~re~s.

'L , , ,_"

3. Connect vacuum- harn.ess' at the plenum. Be
..certain that the locking tabs are eng~ged.

4. "Position th'e control ,a~~embly .in its "in~trument
panel opening. Be sure the electrical and vacuum
harnesses are properly stowed. Install ,the four
attac~ing screws (Fig. 27). '.

5. Connect the' .. battery ground' cable(s).· '.

6. Start the '~ngine to pro~ide vacuum. Then, move
the function I~ver. to each of its operating po~itions

to verify that vacuum, is being distributed properly
through .. :~he, selector, .,yalve ,- .to the applicable
vacuum motor.

Temperature .,Control Cable
Rem'o'val

. .

1. Remove the qontrol assembly frory, ttJe instrument
, panel as, outlin(3d. ':,

2.,' Disengage the glove compartment by squeezing
.Jhe side with stop and removing ,pin,retaining check
~trap from, outside. Allow glove compartment, to
hang free.. .

3. Working through the glove compartm~nt" remove
the temperature control 'cable housing from the clip
on 'top of 'plenum -by depressing the clip tab and
pulling the cable.~ rearward. Refer to Fig. 30.

CCl2748-e

"I •

SUCTION ACCUMULATOR
DRIER ASSEMBLY

-19C808-

'1. Pull the temperature control cable through the
,control assem~ly openin.g in the instrument .panel.
for a distance of approximately 203mm (8 inches).

2. Hold the control assembly against the instrument
panel with the face ,of the ,coptrol directed toward
the roof of the vehicle~ Attach the temperature
cable to its control lever. ..~.

-), . t

3. Rotate the contr01 assembly to ,'position it into the'
instrument panel opening. Snap the cable flag into
the control bracket. Be sure that the flag is firmly

! '. seated: ~

4. Connect the wire harness to the' blower switch and
control 'illumination·~'.;lamp. Attach t~e ··vacuum
harness to the vacuum selector valve and plenul11.

5. Position the control assembly into. its instrument
p'anel OReniflg whil~, ~eing careful that the yacuum
and electrical' harness are· properly stowed. ,

, ,~. ' " , ,< ' " ' •

6. Install ,the finish panel. ' , ~

7. .Connect the'battery ground ~~ble(S). "

8. Check the system, for pro'per operation. "

Blower Speed, Switch

Removal
Refer to Fig. 28.

·1 '. ' C~refully prY' inst~ume~t pa~el center ffn~sh 'panel
out of its four lower retaining slots. Then, rotate,'
panel out of upper slot. . ,.,' ,

2~- Remove pon~.rol assembly fr6m'instru~~Qt,'panel,
as outlined.

3~ ',,'R,emove knob ... from" 'blower switch ,by placing a
small screwdriver· betw~een ,knob ,spri.ng' retainer
and control assembly. Then, pull on screwdriver,
applying pressure on spring retainer and pull knob
from switch.

4. Remove four control, assembly attaching screws.

CAP ASSEMBLY
-19E644

(PRIMARY SEAL
CAP MUST
BE TIGHT)

.~
'j. --
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. "

','

VALVE,
(CLOSED)

VALVE "
. CORE

HIGH PRESSURE SERVICE ACCESS GAUGE PORT VALVE

PROTECTIVE
CAP .
(PRIMARY SEAL
CAP ~us! BE TIGHT)

VALVE
BODY

-'i;"'--~'-:~/\:' ' ,
~~~~

.. ~ .. ...

• '* - "

PROTECTOR CAP

(PRIMARY S~AL~
CAP MUST BE .

TIGHT)
I --"

I -=

. -' -

" MANIFOLD GAUGE
HOS~'ASSEMBLY

VALVE "
(OPEN)

lOW PRESSURE·SERVICE ACCESS
GAUGE PORT VALVE

eel 2749·8'
J'

• t
" ,

\ '

, I

'F,IG. 24 Service Access, Gauge' Port Valves

4. Working from, '/~~e bottqrn of the control \yith a
screwdriver 9r:needlenose, pl,iers, carefully release
the temperature control cable snap-in flag.

5. Rotate control assembly face 90 degre~s u'pward.
Disconnect' the' temperature control cable and
move., the control assembly'~ .away from the
instr.ument panel. ~

6. Disconnect th'e' temperature 'control: cable from
,cam,' on top of t~e~ plenum.- '

7. Pull' cable away fro'm instrument pa~~1 and thro,ugh
1 '" the control assembly' opening. .,' .
t·. '<I '.- ..:'f' ,.

Instailation : .,' '

1. Feed wire loop .end· of' cable through control'
assembly·,opening in' instrument panel.

2~ 'Attach wire loop end of cabie to the 'temperature
'cam' ass'embly on top···of the plenum. Ensure that
"the wire'loop coil is up and that the cable is routed
under cable hold-down on cam, assembly..

.. ~ '. .. ...

3. Hold control assembly with its top toward the
steering wheel. 'Attach the. temperature ,control
cable to temperature control lever. Snap fl~g into
the top of the control assembly bracket.

4. Positio~th~ control assembly 2-lose to the opening
in the instrul1lent panel. Working throu'gh ,this '
opening, route the cable so that it will not have
kinks' or sharp· bends anywhere along its course.
between the control as·sembIY·and the cam on the
plen~m. " , ,', ~ ,

5. Adjust cables as outlined.

6. -. -" Actuate ~h~' te'mpe~~t~re 'control ,lever and check
.. for proper cable adjustment. ·Adjust as necessary.

. . ~,

7·. '. Conriect·,wire .and 'vacuum " harness to·;·:control
. assembly and ·:plenum.

8. Install the control assembly in the instrument panel
using four, .attaching' screws. ~~

'9. ':Check system: fo~ proper operation, · :,' . ':

10. Complete installation of the control assembly and
glove co~par1m~nt.. .. . ",',

Temperature 'Control· 'Cam .
...... • .: 't'-

Removal
1:- " Disen~age' glove', ~oniparthient poor,.bY ~qiJeezing

~he side with stop and ~~r:noving pir:tretainer check
strap from opposite side. Allow door to hang free.

2. Working through glove compartment opening,
remove temperature control ~ cam' retaining· screw
an~ ,lift .camaway fro"!'. plenum. ~,;' "

3. Move cam as necessary, to disconnect the
temperature control cabie and remove cam'; from'
the vehicle (Fig. 31).

Installation '
1, • Conn,ect temperat~re control cabl~ to tempe~ature

control cam. En'sure that the'cable·is routed under
, ~ the c·able retainer'on ·cam.'·

2. Position the temperature control'cam "on "to'p of the
plenum and install.' retaining screw. , . ... :

3. C~eck operation of cam for a full range of
temperature control., Adjust the temperature

'. . ~ontrol ca~le, a~ neces~ary. '

41nstrument Panel ..
Procedures for removal and installation. of the
instrument panel are covered in' Section 45761.
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FLEXIBLE·
ROTUNDA

D81l·19703·C:,",- ,
MOTORCRAFt·YT~3·55 -

If({{(((({IfJf) .. "'. 1li7fI([Jliif~

~.'~W)

all removed demister' hoses over their- attaching
.. 10G~t.io~s.'

5. ,Install fnstrument pa~el as outlined in Section
45-61.

Floor Duct"·,

Defroster Nozzle

.FIG. 25 Service Acces~ Ga~ge· Port V~lve Adapte~s"
, , .

.. .. . .~

6.

• f. ,

Installation
, ,

1. Poshion -the heater core and' seal in the plenum
"a~~.e,mbly. . ., .• ,. .. . ',",:'.. .

2. Install the heater core access cover on the. plenum
assembly and secure it with i'$ seven. attaching
screws. Be certain that the'vacuum harness' is 'not
trapped. or pinched durjOg the ,~over .installation..

3. Connect the vacuum harness" to "its' source
connecti'on.

. .
-:4., Instail.~,heater ,hoses on the heater core- tubes at

dash· "paneL in . engine:: compa,rtment., Do not
overtighten' "the hose' clamps.. ·· .. ~

5.' Check coolant ievel and "add c60iaht as require~.
":Refer ,to Section .27-02; Cooling' System SerVic·e.

Check system fo'r proper operation' and coolant
leaks. ., "

, Heater Core

Remov~1

1'.' Allow the engine' to cool. Observe. the safety
, precautions outlined' in SeGtion '27-02, Cooling

System General Service, then, prqceed as follows:

:. Pi·a~e ··a thick cloth over the radiator cap. '

• Tur'n the cap slowly to its first stop to release'
system pressure." .. . , .' .

• When the pressure-has bee.~ relea~ed. ·tighten
the radiator cap.' . .

.'2., Disconnect the heater hoses from the heater core
tubes;· Plug the hoses. . ~- '~ .... .

3. Remove the glove' co'mt)~ftm~rit.
• .,'1...: 0 •.:. '.-' •

4. From inside the passenger compartment, rem.ove
the seven screws which attach the' ·heater cor.e
'access cover to the ~·Ienum. (Fig. 35).

5.' Disconnect the vacuum source. Leave the~ vacuum
~prn~ss at~ached to the cover. Re~9Y~ the cover.

6. ·,Remove th~ .heater core from the p~en(jril.

Removal' and Installation .. -
...".. : _...... - ..

1'. '. Remov~ the plastic attaching screw from the
" bottom. 'side of the pl~num.

2...· R~move .the. push nut' $Ieeve from the' attaching
hole.

3. . Disengag~ the floor duct from the plen'um (Fig. 34):

. 4. "To ili~tall, position the duct on the plenum and
'ehgage the lugs inside the duct with their mating

, slo~s.in the plenum. Tilt the duct into place, then
push in ·to secure eng,agement. .

5. Start 'the plastic screw into the push nut sleeve.
Then, install through the floor duct flange and into
the attaching hole in the plenum. Be sure that the
'attachment is secure~

, CCl 1926-A

STRAIGHT· .
ROTUNDA

.. 081\9703.0 .

ENTIRE 'SET - ,
ROTUNDA NUMBER,' ~'

D81L·19703;A' .

90 DEGREE·.
ROTUNDA

. ·D81l·19703-B
MOTORCRAFT YT-354

'\

45 DEGREE·
ROTUNDA.

D81L-19703-F

.\

:Removal
,1. Loosen instrument, panel and' pull it back far

enough to gain access to defroster noz~le scr~ws.
Refer to Section 45-61 for instrument panel
procedures.' ,

'2. Remove four screws attaching defroster nozzle to
the underside of the instrument pa~el (Fig. 32).

:3. Remove screw attaching df;)froster nozzle inlet to
center duct.

4. Pull defroster nozzle rearward clearing mounting
tabs. Lift defroster nozzle out.

'~Installation
1. Position defroster nozzle in underside of

instrument panel and install. f.our retaining screws.
2. Install instrument 'panel as outlined in Section

45-61.

3. Install defroster inlet retaining screw.

Demister .Nozzles··and,Hoses ',' ....;
. Removal and Installat'ion' '., ,,'.. ' .' _ .

1.. Re~ove. instr~~~e~t.panel as oli!ineq'i~' S~ctiQn
,~5-61 ~:' '" , ;~',' ~ _ , . ;. '.:' .:'..-.: ;~. . '

2. Rem'ove 'two nuts attaching RH, and· ,LH, ..demister
nozzl~$ tq )n~.tn~l11ent panel.,·They .are ,·Iocated in

~,'., ~ o'pposi~~ corners' of.'~he p~nel. Disconne9t flexible
hose which slides over the "i'nput' end 'of each
n~zzle (Fig. 33). .. . : ,}'

.3. A connector whlch',.slides ov.er ~ slip. joint opening
..~. in .. the·::.:6enter .auct 'rec'eives the opp.osite· ~nd: of

each of the demister hoses: The hose to the left
demister nozzie slides' over a neckbn .upper
surface of the connector. The hose on the 'right
demister' nozzle "slides over·;a ·neckotf onboard
surface of 'the· connector.·"To' disconnect a hose,

. puH:' it off connector .and/or demister nozzle.
4. . T~ i~'stall nozzl.es, ·hoses,~~-nd/~r·co~~ector, install

two attaching'.screws'into each ,nozzle: Then, slide
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.. ''1 to" ~ ••••••.•

CCl 3~63-A

--...:...--

'L •

- •• - 'l

, ! ~ •

:~ , FUNCTION SELECTOR
. . CONTROl:,CABLE ASSY

, ; .1.8C592-'

: PLE'NUM ASSY

•• '11••••:-r.

,.... ... ~ I -'.. I ~

': // t ~ .
I / ...., . ..

j i .'

TEMPERATURE
CONTROL CAM

(BLUE)

, r---/~~ __
/ y- - :--....-.
---~-~~;

" TEMPERATURE~:L'

CONTROL CABLE ASSY -r

..' . . , - ". VIEW A
,"

,'t

CONTROL ASSY

FIG. 26 Control Cabl~~io.cam Connection

. '......Register'Quc~s '. .... ....
Rel1Joval,:' , " t • , : ,",

'1 ~ . 'Disconnect ground cable 'from ~a~eiy negative
termiri~I~.. .

2. Remove instrument panel as outlined, in Section
45-61. ' . ~ ",

3. "R'otate ;,~ "i~strume'nt panel rearward ·.8S, far as
necessary to permit removal of. register ducts from
panel. "~' . '~ .: . ,:' ',' ~ ',I ;,' .

4:~< Remove 'defroster n6z~le~. . , ~

5.' . Remove register duct~ita:ching sc·rews:,. R~move .
the. duct (F:ig. 36). ' '.' . '," ..

.. • .".':" ...c" ...

installation

~. fosition; tegister" d~cts i'n · i~strume~t par:'l~1 ana
, 'Install the 'attachi.rQ s~r~~~ (~i.g. ,3~).:, .,',

.. . :-

~.. Install defroster nozzle. ,

3. .'Rotate instr'~~~nt p~he'i J~rward .anp install as
outlined. ' ;''

4. Co~~~c~ b~tte~'ground ~~ble. . -,' ,

.... ,/.

Register Louver >Assembly.
,,.., . .. . ,. ~ . ... .
P~ssenger' Side

Removal

1. Insert tool with thin blade under 'retaining tab (Fig. '
37). Pry retaining tab' tow~rd louvers :~ntil ret~ining'
tab pivot clears hole in "register opening. "

2~ I Pull 'registerllbuv~r' asSembly end out 'from housing
only enough. ~Q' prevent pivot from going back into '

4,~ ,. pivot· -hole.. ,;-:' .' . ," ~-. .

3;. ~.Repea~; "St~p' 1., for oth~r- retaining ta6':.and pull
, , r~gister 1~l:Jver' :as~embly .f~or:n .' r~gist,er opefling.

, Installation . ,

"NOTE:' the pivots, on 'each end"~of the register louver
.: assErnibly' 'are different diameterS' antd' therefore
~~t~rmirile the· installed position ,~Qf; .t~~~egiste·r "louver
as~embl~. r . '. , '. "~ ;; ,'. ,-' { ,

" t·o -,t \ • . :',,'1 j' ,',

J .1. Rosition,r~gister I.o,uve,r ass~nibl:y into-opening with
' .. ,:Iarge~t,diameter pi~ot .near largest pivot~,h.ole.

. 2. ~bepress. ref~ining 'tabs ·'and: push ·regi~ter. iouver
~' ,-assembly into ,register :ope.ning. Tb~n, ,.engage

. retainer: tab 'pivots in 'piv9~holes." .'" ., '
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',I..;

~. 4 i •. , l -f ~ I

FUNCTION SELECTOR
, LEVER KNOB

-18519-

'\ '- '.
..

, -i " ~"

'i'

: ...... . _ ... .-. ~., ..

:. .: ~ ; ..

(' "

...... j"

FIG. 27 Man~a,1 ,Ale-Heater Control -Assembly.
'.,: • t'

9. . Irist~11 ·th~· upper and' two iower fihish-' panels:-

Outsid~/Recirc Air Door, Vacuum, M'otor· or
Door Crank :, '-

. . -:.. : ..
2. ·.If only' "the ~~a6uum .motor AS', to .be removed,

I disconnect the two screws which attach the motor
',to 'the upper surface of the outside door .du~t.

~., ' ,,'~Pry the mptor and arm assernply upwar.d ~t the a~m
, . eha\. to -free it, from its. m9~nting peg. A·retaining

flange .which is an integral part O,f the, Cfaf1k, peg,
and, flange component may partially obstruct the

. motor arm in its upward movement along the peg.
~. Ir 'this'· 'retaining :tflange should' break off'when

forcing the motor arm upward·, '~·3/16 inch spring'
nut (part No. 383358:;S) ,r:nust,b~ used~tQ .retain the
motor arm when the same or'replacement motor is

. installed. Fig. 39 illustrates removal in View A and
the ar~a i~ which retair;ler fl~nge ,Q~~~kage. migh~
occur In View B. '. "f',' ,',', - ,"' - •

Remove the :door th~ough, the ,t blower ,"motor
opening.', " .,:~.

Look through blower motor opening in the' case
and use ·a·screwdriver,to depress th'e snap-on door
cra~k while pulling up on door shaft to, release the.
crank from 'the door (Fig. 40)~ ..

5'.

4.

Register Louve~ Asse,mbly('Drive,r'S, Side"'.:,
Only) - " '". l:' ,"

Removal.,and Inst~Uation " :', . ,,'. ~

1: Remove:the 'rightand left. ihstrt:fmentpEi'nel cluster
'finish panels':located-ori each side'of the steering R.emoval

. 2:" ,~~~:~~, 'the instrument .p'~~el 'cluster ·1. Disconnect" the bloWer motor connector and,
opening .: :', . -"remove<the blOwer motor.

"upper ,fiJ)ishp~neL .. " '.',' .,; , ,', , "
,~ .'. ~' " '

NOTE: \·Refer\to:-:'Sectiorf 45-61 ',fOr in'strunient -panel
removal and-.installation.

• ...J"~' ',':. . 4"

3.. , ·Refer t6 Fig. 38.

. 4-. If' both louvers are' being replaced, remove, the
staked-over fini,sh,panel material from the.two stud
locations orithe backside of each panel, which. are
called out as Point "A". -

5, ~ R;em·~ve.th~"barr~I.~lipfr6i;n the.:stud located at th·e
, ,~I" rower, outer corner, of, each .register called out as

:, - Point-.' ~'B'!. ,I ' • '

6.. Rern<?v~~ the lou~ers., . '., ':;". ' _ ,

7. ( , ,To install· replacementlou~ers, drilL, a-, 311 ~ inch
, "diameter hole through the mounting studs from'

'~hich staking was remoyed. " '~.

, 8.';, . Seat the registe'r tabs with .'barter clips"On'to the
studs at points B. Align the two inboard tabs with
the:ne\~ hql~s drilled 'in. the bos~es. (Points A).
Secure"the assemblies with~a No':.' _8-12x112 inch
Type P Washer Head ScreW "(Part No~ 385754) at
two places (Points A) each louver, if both ar~ being
serviced. " . , . ,.:. ~ -~. ~ ~, , , '
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A/C~Hea~er, System F-:1~O Through F·~350 an~ Bronco~Manu,1 36·61~25

InstallatiOri' ,

~1. Insert the door thr~ugh the blowe~ ~otdr opening.
Seatthe,bottom door pivot first, then swing·the top
doo~ pivot" into place. . 4, " : :', "

2. Hold the door in the full ,outside 'air po~ition (swing
to full in-board position) and snap-in cr~nk (Fig',40):'

3. Align the hoi~' in the vacuum 'rno,tor ar~ with pe~fin.
the door crank. " ' .' :. <',

·4. 'Slide the anTi' downward' ov~r~ the peg' and along
the inn~r'surface of the. r~taining 'flange, with' the
arm seats t~e base -of the flange surface. ',~ . '~

.NOTE: If the, 'fla~ge has been broken_,off install· the
spring nut as described in Step 2' ·of.. the Removal
procedure. " , ,

.'5. Install blower motor in the housing ,and connedt th~ .
blower 'motor .'electrical harness. - . '

.'1 ;/

- Ale-HEATER
CONTROL"ASSY ,

(REF) .

Plenum Doors

,Re~oval ~nd InstallafiQn

The damp~r doors inside the .plenum'a~s'~mbly cannot
be replaced. As a'result,if there is a'damaged FLOOR/
DEFROST, or PANEL/DEFROST door, the plenum,
including these doors,rt:lus~be replaced. The plenum ,
must also be replaced if' there is 'damage to the case,
.mounting studs which cannot ·be .repaired.

• .. .>10,'.·"·

Plenum Door Vacu'um Motors

Removal and Installatio'n ~

The 'vacuum motors for: the PANEL/DEFROST. ,and,
FLOOR/DEFROST damper doors are attached to the
underside of the plenum assembly. Fig. 41 illustrates
these, motors disassembled from,. the pl~n~rn.

. :... ... .•. .r' .... '\, :"'.' ...

Panel/Defrost Door Motor

FIG. 28" Blower Speed'Switch .'
:): \. '" ••, . ..-1-" ~

, I' ~

4... Using:a"small screWdrive~"depressthe tangon'the ,
" side of the, 900roperating lever and pull ,the motor

',arm ot:Jt~ of the' lever. (Fig., 41).

Insta'iiatiori "'.

1'.". slide th'e l11otOr. arm into ;th~ door lever until the
locking tanlg engages.~ ,

2. 'Att.ach, the· two" va9uum hoses.

3.. ' Install the, !wo m~tqrand bracket attaching screws: ;

4. "Install -th'e, floor -duct.' ,.' ',. ~ -... '

5. ,VerifY~'ittiat' ·tne system 'functions~ pCrop·er~y. ~~ ;',;"

E~ap9,ra~Q_~·.Cas~ . >.', ~ (.:

Removal. ~, , ",

1~ Discharge' refriger~nt 'system following ,. ~he
I ~ecommend~d .. seryice.. pr.oced~res'.~ Refer' to
:' ,Section 36~30.· Observe: all safe,ty precautions.

2.' Disc6~nectvacuum SUpplyh~se '~t dash panel.
Position lcheck~ !valve away'.from ·evaporator case~

3., Disconnect liquid line from evaporato'r core using a
: ..sprjng .Jock co~pling,. removal'~ool; (Fi.g. 42) .. ";~'" l

4. 'Disconnect ,'~uction line frorTJ aCclJmu'lator~ .. ¢a:pail .
open refrigerant lines to prevent, entranc.e ;of dirt
an~, m,oistu·r~.. ~' ~. r , ,".

5. Disconnect' heater "hoses ,from heater 'core, arid·
plug hoses with 'suitable 15.87-rr'm (5/8 'inch) plugs.

6. Wo~king in' passe~ger cornpartme~t" re'rn'oye two
$c,rews or- F1~t.s'· attaching bottom, .of. evapo~~to~
.case' to .dash : 'panel. (Fig.. -43). One screw' also

. attaches. lower- edge of plenum to, dash panel.

7. ' . Unplug~v~cl;Jum harnessah~ two wiring c6n'nector~ .
I,~ ~.: tp w.iring assembIY",{l4401) '9cated l'il.E3,ar. RH en(J 9f

.. ,pl~num: h~r(l,es~, q9r:nin9 I from recirc duct ,9pening .' '.. ,
back into openir:lg _, ,- ;',' . (\., ." : .

'8." Remove \two, tscrew$' attaching; RH ,side. of reci.r~ , ...
I .duct .~q,,:aash .-pari,el.· ',.".;. _ '., .. _"

9;. flernoye' 'two~:r~~aini'n'g' 'n·uts· .att~¢,ning· ey~porator"
case and ~ecircf .duct to. dash. pane,.~. :':, '

• .: ._' .".. ·....1 r • ~ • ,; • ~ ~ '. '.. ..: ... • '. •

to. P~II- evaporator case ~an~~l, recirc::duct forWard and
remove it from vehicle. . . !:

• :,A

-; .. ' .

.'. t' ••••

Installation

1~,l .Insert·the ,end 'of the crank arm ,into the slot 'in th'e
, motor and 'bracket'assembly~ Rotate·the assembly

into:' alig'n~entwit~ 'the ~r~c~et attC!chin,g .hqles in
.the" plenum.·, ' .. ' t'., ,-

2: , :. i'nstall' .tn~. two "',motor ,.a'nd" bracket .. ;assembIY
,:.,attaching ~c~~w~. ',' ..~.. ': . L •

3~' ":Install"the ·vaculiri1·"hos~· ~n the ·m~tor.: .

4., Verify that the sys.teriJc functions' properly( .'

'Flo~or/Defro(~~'~Doo~ Motdr' .:' ;, ,. v'.

R~lJ1o~~I' i, ,7" ';... :

1. " Remove the, floor: duct as. described.' '.
2. Disconnect': ,:the' .two:' vaqu'um , hoses ~'from the

vacuum motor.'

3." Remove :the: 'two. screws '.whichsecure the motor
and t>racket' assembly to the plenum.. '

Removal
l' ,

1. Remo~e,the vacuum hose from the va'cuu~'motor.

. 2. Remove the two sc~ews which attach the' rri'bfor
an~ ..brack,et, assembly :to the plenum.... "

3: Rot~te the assembly s9 that th~ slot:in ih~"bracket.:"
.in parallel with the tee'-shaped end, of the' qoor

,.' ,:'crank arm.'·Pufl:·the· motor and bracket assembly off ,
the crank··.arm. . :i ~\ ""~ :: ;,,', '
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36-61-26, A/C~H.eater_~yste,f11 :F~150 T.h~ough ,F-350 and Bronco~,..anual : 36-61~26

'Installation 11. ·'Check system' ,for ·p"rope'r. ope~ation. ,

~ 1. ,Position recirc duct 'and evaporator 9ase .to dash 12. Refer to Section 36-30 for Evaporator Leak Test.
panel. Install two'retaining nuts along 'top edge of
assembly. . , Evaporator Cor~

2. Install two screws, along ,RH side- of _'recirc duct Removal,

(Fig. ,3~).. ,.",,' ,.', 1" ;D'i~charge :'refriQera,nt syste':!' foilowing
~3. . Working 'In passenger compartment, Install top,. ·reco,mmended service procedures~ 'Observe all

screws to attach bottom of 'evaporator case to -~ safety precautions. . - '." _' ", "',

da~h panel.' , , . ,2, ,Dis,connect electrical conne~t~rfrom' pressur~
4. Connect vacuum harness from recirc duct opening switch 9n side of suction accumulator.' ','

to ;the dash pan.el: ' l' Remove pressure switch.'from accumulator. , ,
5. U.sI,i.hg a newt Is>-r!n

d
·~I,.~u~rticated ~ithtClean refrTi~ehrtant·' 4. .D i':s co nne c-t -,-~ s uct ion h 0 s e fr 0 m s u c t i 0 h

01, con~ec 19,~·ul'.Ine ~ evaporaor core. . Ig en ,-.accumul~tcir. Use at;>ackupwrencn to. loosen
connection t,o ~~';',27 -N "'!. (15-20 ft-I~) uSlng- two, ' fitting. Cap ~uction hose'to prevent entry of dirt and
wrenches. ", '. .' excess .moisture. ' .

6. Usifl9 a new O-ring ,lubricated with clean refrigerant 5. " ' . : .. ', .~ ~:,' . . . .
oil,., .connect suqtion line to accumulator. Tighten ySlng a spring, tock coupling to<?l, ~Is~onnect liquid, .
connection tO i '34-44 N ·,m (28-33 ft-Ip) u,sing two line from eyaporator core. C~~ liqUid line tq prevent '
wrenches. . .' .entry ~f. d,~rt ,artd excess mOisture.

,7. Conn~ct heater"hoses to.,heater core. Tighten '6:" Remove one nut retaining MAP senSOi" braclset to
clamps only, to '1.4-2.;0' N ;~m- (12-18 in-Ib). , the .~pper L~ corner of evapora~qr.~,q~~e. ' .' . "

8. Connect- vac'uLim, h"ar~ess and two. wiring. '7.. R(e,molvl,e spring ~lip h)oldpin
t
g M~AApP sens~r to ~dOUSi~g

-connectors to' wiring assembly'" (l4'4Q1) 'under .~ ,on ~ gas engines. u":' sensor aSI e. ,",
instrument panel. ' ,',' '.' 8. ~ Re,move' ',one ,nut' retaining upper LH e,ornerof

9. Fill and bleed 'cooling system~ Refer to Section " :evaporator,~ase 't~ ,dash,Peinel." ~',
:~7-02.' " 9.;:-- Rem~v~ six screws attaching LH ~vaporator c9ver,

..'1,0. Leak' ,test" evacuate and ch'a'rge system, fol.lowing ~. ' ,to ';~v~apo~ator cas~.. ,
recommend~d procedures. Observe all safety -fa. Reni'ove, LHevaporator ,cover front evaporator
precautions. ",.' '-;',- case....' . , ,

, i

J.";".:,.o,, .

• ' ) '. "~'." '1

'/..' :',

. , CCL 3166·A '•
.:~ .~~

BL

",.).

.,'

• " -;,' ~ • ~. # ,,:

E:i
BL W

eeJ
"y (?j 0
~;,e e

- R BK

S",
~-'--,,-'-~

_ VACUUM HOSE COLOR CODE

BK - BLACK - VACUUM SOURCE'" "
W : WHITE - OUTSIDE/RECIRC AIR'O,boR MOT'OR' ...

- BL,- BLUE - PANEL/DEFROST AIR DOOR MOTOR
R ~"RED -. FLOOR/DEFROST AIR DOOR. MOTOR .,',
Y - YELLOW' - FLOOR/DEFROST AIR DOOR MOTOR' :

• " • I' • ,'. ' •• :' .. ~ • •

.. . . :.... ., . . ;: .-.. ~. : ... ~ ~

FIG.. 29. Vacuum Selector Valve
~.. ~ c •., _
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36-6~';27,

~ ',~

'l 4.

I'"

"". _... ' ......' ...

" ~ .. '

, r-.:·

"t
L

TEMPERATURE
. .' ...CONTROL CAM ~t '.,\... :;9788--" ., '

;' • ~ ',. - •. *.' •

:,l < •.,: ••• j ••••
-1"--' ...

. VACUUM HOSE ..
'.;. -. "HARNESS & 'BLOCK.ASSY .. ' "

. -19C968- '

I';

;

" .."f'

t .".~ ~" "

A r ~

'/'tl":',
'" TEM'PERATURE
CONTROL CABL~ ASSY ,
. . . ;-1803,06-'" : .

."",

i. (' "" 't",

, CCl3167·A

;FIG. '30 Temperature Control Cabl~fRemoval , :' ; .., .

9. ' Usir:"g new,.O-iing I.ubricated with cl,ean refrigerant·
,'oil, connect liquid line to, evaporator core. Push
.spring lock c'oupling ~ntil it snaps secure. Pull back
t<:>. ,~ake sure connection is Gompleted. .

- 10. Add aa.7ml (3 ounces) of clean refrigerant .oil to a
new suction accumulator t~ 'compensate~or.oil lost
in evaporator core replacement. .'

• • " ~ " • * • I

11. Using a n~w 9-ring 'l.Ibricate(j wi~h"clean ~efrigerant
oil, connect ,suction accumulator to evaporator
core. " . '.'.

7..

6.

Transf~r suction .accumulator ,support strap's and
spring ',nuts, to' ,the ,r~placement 'evaporator core.

2. Install evaporat~r cor,e' into ~\.iap'orator .c~se.
,3. Positio~ e~apor~tor'cove~ 'to ''evaporator 'c~s~.

, " Install six screws' to attach cove( to', evaporator -'
case '" along flange. ' '. ..: -. ..~. :

Install one, n~t to retain upper LH Corner ofcase t6,. . ,12: . install 'suction aC.cumulatpr support straps (tw9
"dash" panel. ' .~, , ',' screws)..,Tighten aC9'umulator-.to-evaporatorcore
Install one spring clJP to rib on evaporator case and . ~'" Jitting to 21 ..27.. N ·'m (~5-20' ft-Ib). Use a backup
push into' positio~. " ,,'. wrench on 'accumul~tor to, prevent component

~ damage. . ,.... . ,.' -;~. ' , . '.
Install 'one nut' to' re'tain upper LH corner of MAP '.' , . .' " .: , '
sens9r., bracket': to. the ,uppe~ LH corner of, ''.13:' ,:Using'a"ne~ ,O-ririg"lubri6at~d'with crean n:3frigerarit
evaporator case.' " . oil,connec~ suction hose, to suction accumulator.

. " Use a 'oackup ~. wrench' t~ prevent· component
In passenger 'cor:npartment,install one screw to damage.' , .
attach lower edge of the 'plenum and bottom of the
evaporator case· to dash panel. 14: , Using a new c)-ring lubricated with clean refrigerant

" . ' , oil, install pressure switch on suction 'accumulator
.Remove cap from evaporator core' liquid line ' I ,'. ~

, connection 'and' install' a new fixed orifice tube in' ~ " -~nlpP~·, ... ,... ~ , .,.,'., -.... ;
the. evaporator core tube as outlined. 15. Connect electrical- <?onnect'or' to: pressure 'switch.

~ 11. Remove evaporator core and su.ttion accumulator-
. from evaporator case (Fig. 44). . .

Installation

1.
,~ .

,.4.
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36·61~28 Ale-Heater System F-150 'Through~·350 and Bron~o~Manual 36·61·2~

SCREW AND RETAINER '
-390278- 1

TEMPERATURE
CONTROL CAM

-19788-

FIG. 31 Temperature Control Cam

TEMPERATURE
CONTROL CABLE

-180306-

.~._-

PLENUM 'ASSY
-18471-

eel 3168-A

~.,
" \, .

FIG. ;32 Defroster Nozzle

~.
\

\.

, NUT
-N802539-S100- ---+~i""'Il"'~

(4 REa' D)

\

INSTRUMENT
, PANEL

(REF.)

t,."

eCl2i21-e

16. Leak' te~t, ev~cuate, ana cha~ge' syste'm following
recommended procedures. Observe all safety
precautions. .

17. Check system for proper operation. "
• _, • , .• • .....J.. p'

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



A/C....:...Heat~r. System ·F·150.:Th.rC?~,g~ f=·~50 ',and, Bron~~.~Manual, 36·61~29

RIGHT DEMISTER HOSE
-19E658-

FIG. 33',Demister Nozzle and Hoses

LEFT DEMISTER

~ l' NOZZLE

i",rui\lild~illJJill1W1)l)]Q)]:illJJQ)]:ill])))l~!:L;. -19E657-

"I

..

CCL2739-C

NOTE:
RIVET N803946 AND ITS RETAINING SLEEVE ARE SUPPLIED
AS AN ASSEMBLY AND HAMMERED INTO THE FLOOR DUCT
ATTACHING HOLE IN THE PLENUM. THE RIVET MAY BE .
BACKED-OUT WITH A SCREWDRIVER IF THE FLOOR DUCT IS
TO BE REMOVED FOR SERVICE.

,/ ....

FIG. 34 Floor Duct

D '
~-~~~"- ,.

----:----.- --.- .
, . ,

,. ~-==-.:-

'",".

; .

. ,', ~~FL09R DUCT ASSY ..,; •.. ; I •

-18C433- , "
, ..

'RIVET
-N803946-

CCl3148-A

., \

2: : Remove two screws attaching resistor assembl}i fo
, ,evapprator case and remove resistor.. ·.

I .. '..t •. .. .... ~ \ ... ...... ... ~. , : ... ,:. :... ." ,

Blower Motor Resistor
., .. \:\ .

~emoval and Installation

1. Disconnect wire connector" from resistor assembly
(Fig: 7).

., .I

3.
. 'V' l •.." ... , ...

'To i'nstall, apply'a bead of sealer D6AZ-J9560-A.or
equival~nt around the resistor moun~ing board.
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36·61·30 Ale-Heater Syst,m ·F-.150 Througt'l F-350 and Bronco-Manual 36-61-30·

.,''"'....
4 l .. ~ :

I
;.

.-_ ~ \ .,0

HEATER.CORE
COVER

(PART OF 18471)

HtATER CORE ASSY
. -18476-

HEATER CORE TUBES
(P~RT OF 18476)

'HE/~TER CORE TUBE
TO COWL SPACER

-188551-

FIG. 35 Heater Core Access Cover and Core Removal

FIG... 36 Register Ducts
.... •• to.

Aic INSTRUMENT PANEL."~EGISTER
:DUCT ASSEMBLY. - R.H.

-19B680- .

• • ~ "l' • •

'1..

AIC INSTRUMENT 'PANEL' REGISTER
DUCT ASSEMBLY - L.H.

-19A843- .

'AlC AIR INLET CENTER DUCT AS'SEMBlY :
-19A618-

CCl 2?~O-C .
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. 36-61-31'

INstRUMENT PANEL REGISTER
........ -~' . LOUVER ASSEMBLY (2 REO'O)

, 19C639 '

CCL 2814-A

FIG. 37 'Instrument .P~n~1 Register Louver Removal-Passenger Side . '., ~ ".. ,
\. ,' .. ,.;

• 4 .. ~ ... ,

, .~_ I - '~\ •

4.

,Blower Motor 'and/or Wheel',

Installation ; , \
;l

.. 1.. Position blower wheel on blower motor shaft.
Then,install a new hub 'clamp spring on blower

.hub. NOTE: The hub clamp spring ~(Part No.
'384260-832) is included with a new blower' wheel, :
but not with blower motor. :

2.1ns~al.l ~ n.~w mo!or (TlQ.untipg seal on oJ9wer r:nOtor
flange. . ' ..

3. . Position' blower motor. and wheel assembly. in
blow~r housing 'and ,install four attaching screws.

\ .
Position resistor in. opening in evaporator case, and 4.' Cement blower motor ·air tube on nipple.of blower '
install'tw,? attaching screw,s:~ '~ '... _ ..' ~~ . ~ ·housingJ,y,ith.LiquidButyl Seale"r C9AZ-195'54~B'br

5.. . Connect wire connector to' resistor' asse-mbly.. '. ~ equiv~lent.·',.: ., : '.
"S'. : . Connec't blower motor:connector.' I

6. Check blower motor for proper operation, in all . . '. '. .
blower speeds. .:' .'6.. · ·..She?k blowermqtor for proper operation.

." ....
: 'ri~_~d"OrificeTube '

, ..•.. '/.,: ,·The fixe.d.'·orifice tube 'is constructed .with a plastic"
Removal . . , body', two: screens, and· a _s;"all' brass tube' down the
1. Disconnect "motor connector. center'" of., the orifice poOy' (Fig. 45).. rwo a-rings are

, '.' around the~ orifice tube :body to seala'gain~t,'leakage..
2. Disco:nnect tll6wer 'motor; air cooling tube from CAUTION: DO NOT attempt to" remove "the fixe~

motor. . orifice tube with pliers or to twist .orrota~e the.
3.' Remove four bloWer, motor" mounting . plat~: orifice tu~e~ in .·the ev~porator core't'ube'it To do' so

attaching $crews ~nd remove m·otor.. and wheel . 'will break ""the fixed orifice tube body: in the'
assernbly.,from blower ~ousing.. ... evaporator core tube.' USE ONLY.. the recommended

4. Remo~e hub clamp spring from blower·wh~~'I.hl,lb " tool "folro~ing"the recommended" ser·vice "
. and remqve blower wheel from motor' shaft. proce~ures. .

Removal
'1 .. ,... ' Disch~arge' refrigerant from Alc system following

, ': ' ,recommenged service procedures. Observe a~1

I ,. safety er:eca:utiQns. '

2:. .' .9isconnect ·Iiquid" Iin'~ from evaporator core u,si,ng," .
. )specif.~ed spring lock coupling tool. Cap liquid line .

'to' preyent entrance of dirt and exce.s~ive ,":l?isture.
3. r~Pb.ur,a small amount of- clean refrigerant 'oil into

.e.vapo"rator core inlet tub~to· lub~icate· tube and
.orifice a-rings. during removal of I fixed orifice tube
.fr<;?m .e~aporator core tube.
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36-61-,32 A/C-Heate~ System ,F~150 Through F~350 a~d BrO!1cCr-M~nual 36·61·32.:

REGISTER ASSEMBLY - AlC
INSTRUMENT CLUSTER - R.H.

-1.9C696-

VIEW A

INSTRUMENT PANEL CLUSTER
UPPER FINISH PANEL REGISTER ASSEMBLY - AlC

INSTRUMENT CLUSTER - L.H.
-19W564-

CCl2822-8

'~.·'SCREW
-385754-S2-

VIEW A

MOUNTING STUD ,//, _; 'l BARREL CLIP I / -

. II \ -379350-~~'=:7 .~==.d'~~- LOUVER ASSEMBLY
; '.~ B .

~ IN'STRUMENT P'ANEL CLUSTERr-=v.;,'... \\~ UPPER FINIS~ P~N.EL ,

L~ MOUNTING STUD

DRILL 3/1'6" DIA. HOLE
("'1.0111~- (2 PLACES) .

FIG. 38 Remov~1 of Registers from' Instrument Cluster Upper Finis,h Panel

4. Engage the Orifice Tub~ Remever arid Installer
r83l-19990-A· '(Motorcraft YT-1908) or equivalent
'with the two tangs on the fixed orifice tube (Fig.
35). . , "

CAUTION: Do not twist or rotate the fixed (lrifice
tube in the evaporator core tube as it may break off
in-.the evap~r~tor core tube." . ,.!' .

5. Hold T-handle of Orifice. Tube;,' Remover' and
Installer T83L':19990-A. '(fv1otorcraff' YT-t008) or
equivalent to keep it from turning, and run 'nut on
tool dQ~n. against ev~poratot cpre tube" until orific,e
is pUII~d ',from. t"u~e. ',:' '. ': _. _ ..

6. ·If fixed ,orifice tube breaks in evaporator core'tube,
. it must be removed from tube with Broken Orifice
::rube.. Extractor _ Te31..:-19990-B (Motorcraft YT-
1009) or equ~valent. . ~. '. ,\.

7. To remove a broken orifice tube, inse.rt':screw end
,of Broken O.rifice Tube \Extractor T83L-19990-B
,(Motorcraft YT-1009) or equivalent into evaporator
core tube. Thread screw end of tool into brass tube

"in 'center of fixed· orifice tube. Pull-'fixed orifice tube
"from- evaporator core. tube. ' .,' :; ,

'8. If only brass'center'tuoe is''removed during.Step 7,
insert screw end of the Broken Orifice' Tube

I ,Extractor .T83l-19990-B (MotorcraftYT-:-1009) or
-eqUivalent .into evaporator core tube and ·scr.ew·

end of tool into fixed orifice tube body~ Pull fixed
I,. 9ri~i~~ tube body ~rom ~vaporator ~ore tube.

Installation .,' ,

1. Lubricate O-rings on fixed orifice tube body liberally
with clean refrigerant oil.

2-.: Place ,fixed" orifice 'tub.e ,in# Orifice Tube Remover
and Installer T83L-19990-A (Motorcraft 'YT-1008)
or equivalent, and insert fixed orifice:tllbe into
evaporator· core tube until orifi.ce is seated at stop... , .. ~ . ~ '.'" \'

,3. Remove Orifice Tube RemoVer and Installe'r"T83L
19990-A or equivalent 'from .fixed "orifice tube.

4~ Using a new O-ring lubricated with '9lean refrigerant
,.oil, conne.ct .liquid line· to evaporator. cpre tube.

Push sp~ing lock coupling until. it snaps securely in
place. Pull ba.ck to ma~e sure connection is
completed.

,,,........ .

,'5~ Leak test, evacuate ':and ,charg(3 ~·yste.ni,' f911pwing
recommended serVice procedures.· Observe all
safety precautions.

( .
6. Check 'system for proper operation. ~ r
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36-61-33 A1C7 Heater System', F-l50'· Through F-.350 ·and Bronco";"Manual , ",36·61';'33

,~. I ...

',':', .vIE~,A'1 " • ,_ ..

l ~.. : ~'" t ~ J ~

" t· - ,

~ :.

SPRING NUT
383358-5

VIEW,B

ELECTRICAL
WIRING
H~~NE55

CCL271a.A, ~

FIG. 39 Outsid~/Rech'c Air Door Removal

1. ' .Discharge' ref.r.igerar:lt. from. Ale system foHowing
,. recornm~ndeCJ 'service ;procedures. Obserye, all

safety .pre~auti~~s.. :',; . "!.I,' '

2. Disconne~t electrical! c'onnector . ,from 'pressure
.~ .switch (Fig. 46)., ' ,

.. '~#'" •.• ' - .'........ ; • :-, ".,' ., • '.: ; tI.. ...f.. I'

3, "...F~emove '_ pressure ..sw~~ch >by. ~nscrewing ~t from,.
suction accumulator (Fig. 46)'.

'4. "Di·s·co'nnect' ,:s~ucfi()'n h"~:)se f.rom suction
, ' accutnulator./drier. 'Use .tw9 ·wren-6hes· to preve~t

, .. ~cornponentdamage':,'Cap' suction, hose' to', pr'event
, ,entrance' of dirt and moisture.' . '.

• 'L" ,

5: Loosen fitting connecting .s.uction" accumulatorl
drier to. evapora~9r core. Use two wrenches to.'
pr~v~nt component 9arnag'e. " ' , "

... • ~ • <t • l •• ..

6, Remove two s'cre~'s atl,aching s'uction,'
accumulator/ drier· strap to evaporator case and
clip to< evaporator core inlet tube.;' ,.' .

"

...... .. ':"':-', ..

Instaliatiori
• ~.'. I

1. Using ~ new O-ring lubricated with clean- refrigerant'
, 'oi,I,.' ',con,nect, suction: accumulator/dri,er to,
, e:vapbrator core. tUb~. ,Tigh~en connection f\ng~r- .

0" • ,tight. _,. . . ,-,';:, . '.. , .

2. Positio'n-' strap 'on~- suctio,n accumulat6rI drier to
.e~,aporator cas~ and clip~"to"evap6rator'core inle~\,'

.' " ~tJ~e.· Align strap 'and' ·clip with, mounting bracket
.~. <an'd' . ir:'stall two atta'ching;, screws., ·'Lo·osen

, \", connectioh ' of . accumulatorI drier :. to evaporator
~bre if'it is necessary tore-po'sition accumulatorl
9r:ier ..to install~traR..'~attachin·g &crews... ,

.3: ... :nghteri' .s~ct·ion 8CCUn'iulatorI drier-~~-evaporator .
. : .. 'core fit.tirig to specificati9n .~usi",·g 'two· wrenches.

/ .Usl~g ar)e~ O~r)ng ]ubrk~t~d .with cl~~q refrigerant
: oil, connect 'suction, 'hQs'e to aCGumulator/drier.
. .' Use tw.O, ~~ench.es -, ano tight~1') conn~c'tion to.

: sp~cifica~idn>'T .. . , ','.-". _ , . ~ _
." . " .• • ~.. . .... . -.,' .' "" ";...J ~ .. tt" .... , .".: .., .

5'; . Inst~1I : a' new "O-rihg~', 'Iubricale'd with clean
:" ,refrigerant oil 'on pr:essur~ switch nipple of suction

.. ~.f ......

Suct,ion AccumulatOr/Qrier

Removal'
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36-61-34 A/C---Heater tSystem F-150 Through F~3'5() and' Bronco-:-Man'ua,I' 36~61-34'

... HEATER
BLOWER MOTOR

,HOUSING' ",
,'OUTSIDE

AIR DOOR

'CCL2728-A

, FIG. 40'Removin~ 'outs~~e :~i'r Door C.rank

.accumulator/drier. 'Install pressure switch. Tighten
switch to 7-13 N· m(5-10 ft-Ib) if- switch has metal
base and hand tighten only if sw~tch has plastic
base.

6. Connect 'electrical :connector. to pressure switch.

7. Leak test, evacuate and charge system followil'1g
the recommended service proc~dures. Observe all
safety precautions.

8. Check system for proper operation.

Clutch Cycl.iQgPre~s~re ~witc~'

Removal
1. ~Disconnect wire conn~ctor from' press'ure switch.
2.' 'U~~'breyj~pr~~sur~',switch'fr,oW"~Ubti'Of)acc~mulator

'(Fig. 47). l '

NOTE: ',Do not vent refrigerant .charge.
~. ! '0

I~stallation :-
1.' _ ,Install a new' O-ring", lubricated ~ .'lwith ,: clean

.refrigerari' 9il onaccumula~or nipple (Fig. 47).
2. Screw pressur~ switch on accumulator flipple hal'1d

tight only. , ", '
3. Connect wire, connec.tor to 'pressure switch.

4. Check syst~m,for Rrop~r. ~ oper,8tion."

,Condenser

Removal
1. '; Discharge 'refrigerant from system foll~yv'ing

recommended service, pro~edures. Observe' aJI'
, safety pr~cautio~s. '.' . ,

2. Disconnect liquid line from ,condenser. C~p liquid
line to prevent entrance of qirt and moisture (Fig.
,48)." . ,}J.,. .'

3.. Discon'nect "compressor discharge line·' from
" condenser. Cap discharge ,line to prevent entrance

of dirt and moisture." . "

4. Partially"drain radiatQr and oisc~~~ecr'upper hos~
from radiator.' ,

\.

. 5. Working under vehicle, r~~'ove' ;/'two scfews;
attaching two condenser lower ri16tJnting bracket~

t9 front radiator support (Fig. ,48)~·

6. Remove bolts from radiator: upper re~aining'
brackets. .... , : , ,

. .

7. ' Tilt top of radiator rearwardand, .. remove' 'two
'screws attaching two condet:1ser up'per mounting
brackets to rear side' of ,radiator support.

8. 'Lift condenser" from.Yehic·le.',t

Installation
. . '. . ~... . . ,. ~

1. '.. Position condenser to vehicle "with: lower mo'untin'g' '
",;' brackets, on "'front side .of radiator support ~'and

upper, brackets' o'n' rear si~e (Fig~r'48): ~'.;. ", "

2. Install' 'four screws attaching four' mounti'ng'
brackets to raqiator support. Tigh~en screws' to
13.6, N· m (10-1l4 ft-Ib).' '..., ;

3. "Move radiator into' co;rect .i,ns,t?llled pOSition ,~nd
install bolts to upper retaining' brackets:

4.' : Co~nectradi8tor 'upper hose 'to, r~diator and fill
cooling system to specified level., ,.".

5.. ,"; Using a ,neviO-ring' lubricated with clean'refr.igerant
. oil, connect ,compress'or discharge line to
" . conpenser. Tighten; .connection _:to . 21.-27 . N-111

(1.5~20,. ft-Itl,t . ,
6 ..,:" - Connect li<tui'd line to co'ndehser '~using~' anew 0-"

ring lubricated~lith cle~n 'refrigerant .. oil. Tighten
connection to 21 ..27' N -m (15-20 'ft~lb). '

7: :"'Legk 'lest, 'evacuate and 'charge system"following
recommended service procedures. Observe' all

,.,s~,f~ty' precautions~ ,

8. '.C;hec~" syst~,~: for proper" operat~ori.

g.... Refer to Section 36~30, Condens'er ,t.eak·,Test.
'..~ ~ , .... .. - ~
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36-61-35
, .

'A/C~Hea'ter~ Syst~m F-',150 Through F,~350 and' Bronco--Manual

SCREW
':.', -390865-

(2 REO"D)

" .,'. .. ~ ly..:

....:. ,
... -

. (: .~.'

.' ~". .

..i _I'

.: ..

;.r-•.:

., ;\

. _ i

,),· ... t

36-61-35

, CC.'- 3150-A

FIG. 41 Plenum Door Vacuum ,Motors "

. Refrigerant Lin~s ". .. ,
Fig. 49 illustrates a typical refrigerant line installation. .'

In addition to tube-and'.hose..routing; the 'physical state
of the refrig~rant ~s shown ~s it passes through the A/C.
system. ' , .. .

Figs 50 through 54 IlIus.trate'both h~ater and' AIC'
tube an9 hose routing for each engine. A typical-'
removal ~nd ins,tallatioh, procedure is :,8S follbws~ ,
1. 'Disch~rge refrigerant from ~ystem tollowing .

recommended" .procedure. 'Observe all safety.
precautions. ' . '

2. Discol')nect and '-~~move j"efriger~nt- line using, a
.wrench on each ':side 'of fitting., '"~; " '.' .

3. If spring" lock couplings are' :used,- ~disconnect·.

couplings as, shown in ,Fig. 42., Use Spring Lock."
Coupling T81 P-19~2,3.-G, ,G2, andlor T83.r:';1~962~~"
C or eqUivalent to disconnect the 12.7mm (1/2-

. inch) ~nd -t~e 15~87mm (5/8-inch) couplin.g. . '
4. Route new refrigerant line (with prot~ctive caps

. installed). ..': , .., . .~' . . ,
5. Connect re~rigerant line into system usir:lg new 0-,

rings lubric~ted wjth clean refrig~rant oiL righten~

connections 'to 9 N· m: (7 ft-Ib) (self-sealing
coupling) and,21.~27 N-m,· (15~20".ft-.lb) (non·~elf,;

"

se~ii~g, coupling), USing a ba9kuP, 'wr~l')ch to
pr~ven~ comp?nent damage. .'"~ :',... . - , . , '

6. Connect sprlng'loc~ couplings a~ sh~wn.jfl..Fig.,·42.:
Use ~nly speci!i~d O-rings::, ,; - .. ,',. ".

7. ,Leak test;' evacuate and charge refrigerant' system
'. '<. 'following', 'recommended procedures and'-' safety

.' pre'cautions., .Th~n, check syst~m -for proper;
, :opera~~on. ' ","

Heat~r Hoses ' ..
Rei~~" to Se~ti~n' 36-25',' for' details regarding thE!

servicing of heater hoses "on' F~150-F-35.0,- F-Super '
"Duty, and ,Bronco vehicles. .

1~ Drain ~<?olant from cooling system.

2. ~oosen clamps, and remove" h~ater hose(s) <from
; ·:v~hlcJe. '. L ", " .. ,r.,·

3. " Cut':a_new length of heater 'hose to dimension of
" 'refTloveo' heater .hose(s). I '., • ' ,

~ i~;', ' :., ,. : ~"" .~' ',-: '. 'J

4.. Route .h~a.ter hose(s). .

5.' .C.o·n~~ctheater h.ose to.,fittings.and tighten-clamps
to 1.a~2.5 N -m(16-22 in~lb) .. DO·'NOT over-tighten
hose c,larnps. ' ",' , . . . .
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36"61~36· AlC~Heater 'System F-150, Through F~350' and Bronco-Manual 36·61-36

SPRING LOCt< COUPLING DISCONNECTED

TO DISCONN~CT COUPLING I,
CAUTION - DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING

"

TOOL
TS1P-19623~G - 318 & 1/2 INCH
TS1P·19623·G1 - 318 INCH
TS1P-19623-G2· 1/2 INCH
T83P-19623-C - 5/S INCH
,:r85L·',~23,A·3/4 INCH

NOTE:, ,
EACH END OF TOOL
T81 P·19623-Q IS ..
A DIFFERENT SIZE

, . TO' FIT 318 and 1/2 "
INCH COUPLINGS

CAGE';, '
MALE' .

F:ITIING

"";\:O-RINGS - 3/8" - 389157·t
1/2" - 3891'58·t '
5/8"- 389623"
3/4" -: 390209..$

•ALSO SUPPLIED IN
KIT E35Y-190690-A
WITH GARTER SPRINGS
t ALSO SUPPLIED IN >

, KIT E1ZZ-198596-A

TO CONNECT COUPLING
FIT TOOL to COlJPLlNG so THAT TOOL CAN 'ENTER ,
CAGE OPENING TO'RELE~SE THE GARTER S·PRING. ~.

... -~~

GARTER
~PRING

"REPLACEMENT GARTER SPRINGS
'3/8 INCH - E1ZZ-19E576-A·
1/2 INCH - E1ZZ-19E576-S·,
5/8 INCH.::- E35Y-19E576-A·

.3/4 INCH - E69Z-19E576-A

~ /~5~~,~b~~~L~I+~tTHO-RINGS

'0
CHECK FOR MISSING OR DAMAGED GARTER,
SPRING - REMOVE DAMAGED SPRING WITH

, .SMALL 'HOOKED': WIRE :-4 INSTALL NEW, SPRING
'I'F DAMAGED OA~M'SSI,NG,] , 0.;

.' ,.,. .
PUSH THE TOOL INTO THE CAGE
OPENING TO RELEASE THE FEMALE FITTING FROM
THE GARTER. SPRiNG.

','t.. ..

j "

C - LUBRICATE WITH '
CLEAN REFRIGERANT
OIL ~"•

A':~:";,,,. CLEAN FITTINGS,

,'.J.

S'- INSTALL NEW
O-RINGS - USE,
ONLY SPECIFiED 'O·RINGS

.... 0 -.:

ASSEMBLE FITTING
. TOGE1);iER BY PUSHING

WITH' 'A SLIGHT TWISTING
MOTION . ,.

(.

PULL THE'COUPLING MALE ANa' FEMALE' ,-
FITTINGS APART. . .

•

GARTER SPRING

TO ENSURE COUPLING ENGAGEMENT, VISUALLY
CHECK TO BE SURE GARTER SPRING IS OVER
FLARED END OF FEMALE'"FITIING.

CD REMOVE THE TOOL FROM THE'
L-- D_IS_C_O_NNE~T~pSE.RING LOCK COUPLING.

CCl1925·E

FIG. 42 Sp~ing Lock Coupling Tools
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36-61-37-

; .. _~ to '"•

I

I.
".

~. ..r.-.

"

:'".. ". '. .. i!"'~ - _

"

;~'G

SCREW 
-58950-52- ': '

,- ,OR '/ .
! -56956-52-, '. :

~ ,to' •

.. , .
(*) 'MANIFOLD ABSOLUTE PRESSURE (MAP) .

SENSOR IS NOT PART OF Ale SYSTEM,

eel 3157·A

-.
o -Figures' 55' ' thr9u9h .58, illustrates the ,compre~s9r>

installation for ~ach of the engines in ~he chart~- , ~

Compressor' ., ' " ..

, F-Serie~ and' Bronco V~hicles.·:will be' eq'uippec.l: with
one of the five engines - specified 0 for,' standard' or~'

optional a'pplications. -These- e'rigihes ar.e identified .in,
the following c~art.

FI~~ 43 Evaporator Case Removal

6.' Fill' and bleed cc;:>oling system. Refer to Section
27-.02. , . ,'! •

.,. Check for coolant leaks ,and for proper operation of
system.- '- ,- -.:.

Cross References

Compressor
, ~

- 'Refer to Section 36-30 {or ,compressor removal and
installation procedures:- _-", , - ",

C~mpressor Clutch
Refer to Section 36-37, for --,compressor clutch"

removal and installation procedures. ~

Compressor Clutch -Field Coil
Refer to,' Section 36-37 for compressor clutch field.

coil removal and installation 'procedures.

Displacement '(Liters)

4.9L

_5:0L'

7.3L

7.5L

Fuel System

Efl

EFI

EFI

.. '.,".•• r "'. CL5723·1A

.: '

- - ;- '"; ,',

, "
t .... I... ~.

, .

,. " "

/i "
.~. #

·,i,
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36·61 ..38 - Ale-Heater System F-150 Through F~350 and Bronco~Manual 36~61-38

EVAPORATOR
• GORE

-19860-

OUTLET
TO cqMPRESSOR .

. ~,

SUCTION ACCUMULATOR/
DRIER·

-19C808-

. TO SUCTION
ACCUMULATOR/DRIER

• t

FROM
CONDENSER

CCl3162·A

FIG. 44 Evaporator Core and Suction Accumulator/Drier
\
\

\
\
\ .
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36·61·39 Ale-Heater' System· F~150 Through F·350 and. Bronco-Manual 36·61·39

.. ;C~.·.' ______

. SUCTION
ACCUMULATORI

DRIER

-'1~ -

FIG. 45 Removal of Fixed Orifice -Tube
:'.'

-.#:-4

"

-CCl2714·8 '

: l,

.~.. .

'-- -.-,. .'''', - ._ ....

.' ,)

'-,
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36-61-4P Ale-Heater system < F-150 Through F~350 and \.Bronco-Manual 36-61~40'

EVAPORATOR
CORE
-19860~

FIG. 46 Suction Accumulator/Drier' .

OUTLET'
TO COMPRESSOR

TO SUCTION'
ACCUMULATOR/DRIER

SUCTION' ACCUMULATOR/
- DRIER

-190808- ~ -~.: , ,

'f

CCL. 3162·A
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36-61:'41 A/C~Heater Sy~te!" ,F"~1.50· Through F·350~·, and Bronco~~anual

CAP ASSEMBLY
-19E644

(PRIMARY SEAL
CAP MUST:
BE 'TIGHT)

~,
.• ,:i'

CLUTCH CYCLING
PRESSUR~'SWITCH '.

-19E561-

'SUCTION.
~-- LINE TO

COMPRESSOR-.

CCl2748-C

FIG. 47 ~Iutch Cycl~ng Pressure Switch .........

,",
, .
\-

"

..' ..

~'.'f' or'"
•.t ' • -~. "

.,\

I ,,~

1 - '::1,1.
~.. .:

I· .. .; P-"

'1.': :

.j

," .(

:\ .

.....

,1 . ,. , ,

~t • • • ..: •

. . !.' .-

~.. ~-'I'

' ..

- ~ (

,-
" ," " .~ .

. ~;':
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36-61-42 A/C~Heater Sy~tem F-150 Through ~-350·and·Bronco~Manual 36·61-42

"YIEWD
GAS VEHICLES ONLV. '.~

':,-.,,':-

CCl3161·B

···.·,VIEW··E", "

DISCHAR(i'E HOSE CONNECTION. '" .... .

. VIEWF..
VIEW SHOWING LIQUID HOSE CONNECTION

, .

VIEWB

DIESEL VEHICLES' ONLY L.OWER BRAC'KETS

~~

FRONT·
OF ; ~

VE~I~LE .,'

PART PART
ITEM NUMBER DE~CRIPTION ITEM NUMBER DESCRIPTION

1. 197;0 CONDENSER ASSY. ·6. 19972 HOSE ASSY. (DIESEL)'
2. 190702 . . CAP 7. 19N651 HOSE ASSY.

. 3. N606691-S2 SCREW & WASHER ASSY. 8. EXISTING STUD
(4 'REO'D.-GAS '" . 9. . CONNECTION TO BE 'MADE
ENG.; 2 REO:D.- AFTER ZIP TUBE INSTALLATION
DIESEL ENG.) (5.0L & 5.8L ENGINES ONLY)

4. N623333-S100 Nut ("U" TYPE) 10. 380976-S O-RING (FOR VEHICLES BUILTIN
(4 REO'D.-GAS .' TWIN CITIES AND NORFOLK .
ENG.; 2 REO'D.- PLANTS ONLY -,-' ALL GAS &
DIESEL ENq.) DIESEL ENGINES)

5. 'N620481-S2 . NUT ·11. 190734 MANIFOLD & TUBE ASSY. (GAS
(2 REO'D.) ENGINES ONLY)

VIEW A

GAS VEHICLES ONLY LOWER BRACKETS

FIG. 48 Liquid Line to Condenser Attachment
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36-61-43 A/C-Hea,ter System· F~15~ Tf:1roughF~350 and Bronco-Manual

j -',\ ...~"; -

36-61-43

CONDENSER
OUTLET TUSE

TO LIQUID, HOSE
FiniNG-

•..HIGH PRESSUR~ V~POR_'

ffNf!ffMffff!fT HIG~ PR~SS~RE LIQUID

[,":,·/<1 ,LOW PRESSURE";LIQUID'

'. LOW PRESSURE..V~POR

,'FIG. 49 '~YPiC~' Refrig~rant 'Line Instaliat~on_.. t'

• ~l / .~< ,', l.
;'1

I ••••

I'"

,". ~~'. I

. ,r
" i< .

i~ .

f.

SUCTION HOSE
FROM ACCUMULATOR

FITTING TO COMPRESSOR .
FrITING

DISCHARGE HOSE FROM I

COMPRESSOR FiniNG
TO CONDENSER FiniNG

• 1 ~

DIESEL.

,CCl 31~6-A

'.Of,!

t·. •~".=" . , ..... ~" .
.( . ;

., ... ...,. .... t/.......

.. • I. ..~ ••
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36·61·44 AjC~Heat.er System F·150 Through F-350 and Bronco-Manual

FRONT
OF

VEHICLE

PART PART' '...
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION

1. 190734 - MANIFOLD & TUBE ASSY. 5. (Ref.) CLIP
2. 19N651 HOSE ASSY. (LIQUID LINE) 6. 190629 COMPRESSOR & CLUTCH ASSY.
3. (Ref.) HEATER HOSE 7. 19850 EVAPORATOR AsSY.
4. (Ref.) HEATER HOSE CLAMP 8. (Ref.) Oil DIPSTICK

.36-61-44"

eCl3177-B

FIG. 50 Refrigerant and Hea~er _Line Routing-4.9L (300 CID) I:FI Engine
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36-61-45 Ale-Heater System F··150 T~rough F·350 an(l "Bronco~MarnJal

.~. 4

FRONT
OF

VEHICLE

.... ' .,.

• .4 ~:...:. •

. ~ ..

36-61·45

PART PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION' . ~

1. 190734 MANIFOLD & TUBE ASSY. 5. 390761-S100· . HEATER HOSE CLAMP -
2. 19N651 HOSE ASSY. (L10UID LINE) or (4 REO'D)
3. 190629 COMPRESSOR & CLUTCH ASSY. 389628-S100
4. 19N704 CLIP (2 REO'D) 6. (Ref.) EXISTING SCREWS'

7. (Ref.) BOLT (PURCHASE.D AS' PART OF
COMPRESSOR ASSY.)

8. 381260-S360A HEATER HOSE~(2'REO'D)

FIG. 51 Refrigerant and Heater Line ~outing-5.0L (302 CID) EFI Engine)

;.' - .....

• i!"

" ::~ I

cel3178·B·

.. ' ... :., ,'r.J •
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36-61-46 AIC~Heater System F-15.0 TlJroughF':350 and' 'Bronco--M~nual

. '. ~

FRONT OF VEHICLE

~

, .

PART
. . . .

PART -..
ITEM NUMBER DESCRIPTION ITEM NUMBER . DESCRIPTION

1. 190734 MANIFOLD & TUBE ASSY. 6. N805334-S2 'BOLT (PURCHASED AS' PART OF
2. 19N651 '. HOSE ASSY. (LIQUID LINE)

..
COMPRESSOR)

3. 190629 COMPRESSOR & CLUTCH ASSY. 7. 381260-S360-A HEATER HOSE
4. 19704 o'CL:IP (2 REQ'D.)

(2 REQ'D.) ) . 8. (REF.) EVAPORATOR A~SY.
5. 390761~S160 .: HOSE'CLAMP . .' 9. 376240-5100 HOSE CL:AMP

OR 10. (REF.) Ol~' DIPSTICK
389628-5100
(5 REQ'D:) : .- "

.. ,,'

36-61-46

CCl3179·B

FIG. 52 Refrigerant ~and Heater Line Routlng-5.8L (351 CID) EFI Engine
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36-61-47 Ale-Heater· System F~150' Through ~-350 and 'Bronco~Manual. 36-61-47

V~EW A .

8
'VIEW B

.........•..:.....\
Ff'OlCT'Of,VattclE 1

" (

CCl3180-B

PART
ITEM NUMBER DE~CRIP:rION . "

14. 390761-S100 .; HOSECLAMP "" .;
"

- OR - , - . ..
389628-S100

15. 389766-S,1 00,. ,HEATER HOSE'CONNECTOR
16.- .(REF.) : EVAPORATOR ASSY::
17. (RE'F.) ALTERNATOR 'EAR .

~ .?,;..

18. 18C266 HEATER HOSE ASSy.;(F.OR,

376240~S100
VEHICLES VYJE40D :rRANS.)

19. HOSE CLAMP ASSY.
20. 8548 HOSE & TUBE ,ASSY. (FOR

21. 33797-S2, .
VEHICLES 'v~'/~40D TRANS.)
·NUT. ........ . ,

(2 REO'D.)
22. 389772-S100 HOSE CLAMP
23. (REF.) RADIATOR "
24. 18C603 HEATER HOSE (~Y-PASS)

DESCRIPTION

HOSE ... ," f

HOSE ASS)'. (FOR VEHicLES WI
C-6 OR MAN. TRANS.)
SCREW & WASHER ASSY.
SCREW..
HEATER COOLANT FLOW
CONTROL ASSY.
BRACKET ASSY.
AlC TUBE SUPPORT CLIP
COMPRESSOR & CLUTCH ASSy.

SUCTION HOSE A.SS.Y.· . {,
PISC.HARGE·. HOSE '!A'SSY. '
L10UID LINE " .
ALTERNATOR ADJUSTING ~
BRACKET . ~ .

5..19N704 'CLlP ':.:- ~-
(2 REO'I;>'.). ;~

6. 381 260-S360A'
7. 18C266

8. N606677-S2
9. N61 1058-S2

10. 18D406

11. 18D331
12. 19B632
13. 19D629

PART
ITEM NUMBER

1. 19N617
2. 19972
3. 19N651
'4. (REF.)

FIG. 53 .Refrigerant and Heater Line Routingo:-5.8L (351 CID).·,EFI .Engine .

..... (.

......
- ,
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36-61-48 A1C~Heater System F-t50 T~rough, F-350 and Bronco-Manual

C-6 AUTO TRANS OR
MANUAL TRANSMISSION

8

-.
'..

36-61-48

--FRONT OF VEHICLE;
\

PART ~, . PART
DESCRIPTION'TE~ NUMBE~ DES~R'PTION ITEM NUMBER

1. 19D734 MANIFOLD & HOSE ASSY. 5. 19D629 ", COMPRESSOR & CLUTCH ASSY..
2. 19N651 HOSE ASSY. 6. N80'533~·S2 BOLT (PURCHASED AS PART
3. 18C266 HEATER HOSE ASSY. .r. OF COMPRESSOR ASSY.)

(2 REO'D.) 7. 19N704 . <;:LIP ,
4. 390761-S100 ,HOSE CLAMP (2 REO'D.)

"or 8. 18C266 ' HEATER HOSE
389628-S100 (1' REO'D.): -'

(4 'REO'D.) . , -g. (REF.) • l EVAPORATOR ASSY.
"

·FIG. 54 Refrigerant and t1!!ater Line Routing-7.5L (~60 CID) E~I Engi'1e

CCl3181-B
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36-61-49 A1C.-;Heater System ~-15~ ..Through F~350 and· Bronco-Manual 36..61-49

AIC OR IDLER
TENSIONER

00
Ii..
u.:

. ~- -~L.T
10- - TEN',

~'. ' ... {tJ- -ivC,.
,:.:..' .[); -wi~

.._[]' .. - PIS
.. ". -

. '.. [J- -AlP

.. ',: D- -CIS

.169·42~

.. ,.,

LOCATION FOR
5.0L EFI ENG

9

f ......... :

ITEM NO..

·1
2'
3·:
4

6
7'
8
9

10
. 1{

12,
13
14
15
;6

PART NAME'
A/c CLUTCH & COMPRESSOR ASSY.. I •

BOLT (190629 TO 3C5.11)·-· . .'
P/S,PUMP ASSY. .
'P/S PUMP SUPPORT BRACKET
SCREW •
PIS PLh.LEY
BOLT (37511 TO:ENGINE) ~
NUT (37511 TO ENGINE)
NUT (37511 'TO ~EN'GINEi
60LT (37511. TO ENGINE)
CRAN-KSHAFT PULL.EY ASSY.
WATER PUMP PULLEY'ASSY r

AIR SUPPLY PUMP PULLE. Y
DRIVE BELT
ALTERNATOR
BEL T TENSI9N ASSY,

. BASIC
PART·NO.

;190629' '.
. .: N606512·;S2 .

. '3A674
3C511
N800199-S8M

t 30673 •
56776-S2
382802-52'
382802-S2
56776-52
6312 .

.8A528..
9A486

• 8620
10300
6B209 .

,\.,.
w QTY.

1
4.1
1

". :1
r <"3 :'
.', ·1

+)' '3'
-1··..-·
1 .•

_3 .
1

..:. ~

CCl3182-A

FIG. 55 Compressor Instailation 5.0L .and 5.8L Engine
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36·6·1·50 Ale-Heater System F·15~. T~rough F-350 and Bronc~-Manual 36-61-50

VIEWW

, ;

~. ,

\ ~f •

/'6750', "
all:. INDIC~tqR (RE~) " .

AlC COMPRESSOR &
" . PIS PUMP

'. ,. ECONOLINE T' ,_,'

1ALT

AlP

, .

. ,

PART PART·
" 4 -

T"

ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION ,- " .

1. 190629 AlC COMPRESSOR & CLUTCH 6. 30673
-,

" '

(1 REO'o) ASSY. (1 REO'D) POWER STEERING PULLEY
, 2. ~ N806020-S2 BOLT (TO AnACH 190629 TO ASSv',

(4 REO'D) 19E708) 7. 382802-S2
3. (REF.) STUD (PURCHASED AS PART OF (1 REO'D) NUT (TO ATIACH 19E708

ENGINE ASSY;) TO ENGINE)
4. 19E708 AlC COMPRESSOR & POWER 8. 56576-S2

(1 REO'o) STEERING PUMP ASSY. - (4 REO'D)
','

BOLT (TO ATIACH 19E708
BRACKET TO ENGINE) ,

5. N801179-S2 SCREW, (TO ATIACH 3A674 TO 9. 6B209
(3 REO'D) 19E7(8) . (1 REO'D) BELT TENSIONER ASSY.

10.. 56192-S2
(l REO'D) BOLT'(TO ~TIACH6B209

TO' 19E708)

"

. ,,-,. ..' ~ , ;,," '.

eCL 3183-B

FIG. 56 C~mpr~ssor Installation-7.5L EFI Engine,

'r,
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36·61·51 36·61·51

.. ' ..: ..

..
"

::....
~ ~,'~' ..

..~ 1;' \ ';': : •

INSTALI:ATION .
'~I ·WITH Aic ...

~.~
VIEW Y:~ ' .

. ~

':' ~\:. -(

......
. I

.. ,,",-
;'1.', '

.,'

VIEWY

".~ .
, ~ '. . • ". j

PART "- : , PART
...t.~M NUMBER, DESCRIPTION ' ITEM NUMB~R DESCRIPTION'

,~ -

1. 19E70S . AlC COMPRESSOR & POWER 4. 3C71S BRACE - POWER STEERING
(1REO'D) . STEERING PUMP BRACKET (1 REO'D) PUMP; .,( '.' .;

'2. ·190629 AlC COMPRESSOR & C~UTCH 5. N6057790-S2 SCREEN (TO ATIACH 3C71S
(1 REO'D)', ASSY. , (1 REO'D) TO 19E70S)

3. NS06020-S'2 BOLT (TO ATrACH 190629 TO 6. (REF.) ENGINE ASSY.
(4 REO'D) . 19E708) 7. (REF.) DRIVE BELT CCL3184·B

FIG. 57 Compressor. Installation~4~9~ ~~I Engine.'. .
..

'.' .... 4
I ~. ... ,

~ .J

" ' .. ·r·
'.... ,:,: ..

1·"1' .:,,··_.:-F·
I·

.......

... .::' ..:. . ....

....- r: p c.

,i ."
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36-61-52 A/C~Heater ~System F-150. Through F-350 and~ B·ronco~Man·ua~. 36-61-52·

4

VIEW IN DIRECTION" ". !.

OF ARROW A

PIS

. i

'.

, : ~'

,#.1-[2,835] .

_"#2-f3.5351
- #3-[4.235]

F.F·9·B~-

ITEM NO.

1
2
3
4
5

'6
.' 7
;8
'9

. '10 ...
11 •
12 .
'13

'. 14-

.l~

PART NAME" .

DIESEL ENGINE ASSY. (7.3U
PIS PUMP MOUNTING BRACKET .
PIS ·PUMP. ASSY. .
BOLT (3A732 TO .190624) _
AIC CLUTCH &. COMPRESSOR ASSY.

. AI.C COMPRESSOR FRONT.B·RACE·
SCREW. (190896 TO 190629)
SCREW'(190897;TO 190629)
AIC COMPRESSOR MOUNTING BRACKET
·SCREW (190624 TO ENGINE)
SCREW 1190896 TO 190897)
SCREW 1190896 TO 190624) ..
SCREW 1190897 TO 190624) •....•
SCREW 1190896.. 3C~)11· & 190624'TO ENGINE)
Ale COMPRlSSOR RtAR BRACE. .

SEE VIEW
A

BASIC
PART NO.:'

600r "\
3A732
3A674'

. ·383721--S·2
'190629 ..
190896
N8011.79-$2 .
N801179:S2

, 190624
377379-S2
389706 .. 52 "
377379-S2

"'-377379-S2 ;
. 389569-S2'" 10

190897 .

. ·~·~9TY.· '.

~ <·1·
·1

7 ~:. ~.i ~,

,1 .:

1
3 ,',

. 2-
" 1.
. 2

. '1'
1
1
1
1

'},'

CCl3185-A

FIG. 58 Compressor Instaliation~7.3L Diesel Engine
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36-61-53

-SPECIFICATIONS
ELECTRICAL

A/C~Heater··Systef1l F~1.50 Through Ff350 and Bron~o--Manual. 36-61-53

Protective Device 30 Amp. FUs~ -F-15
r ." (It. Green) . '

Thermal Limiter in Blower Resistor
C~rcuit (Integral with Resistor)

Blower Motor Blower speed .' ,.Amps Volts '.. ,-
Current Draw low 6.0 5.0-
(Amps and Med. low :' 'S.O- 7.0
Voltage) Med. High ,15.0 10.0

High 25.0- 12.8

Magnetic Clutch I -
Curr$nt Draw - Approximately.4.57 ~mps @ 12.8 Volts .

Illumination ~. ".

Control Assembly 'One ICP-161 Bulb

--,
REFRIGERANT

System Protection ., ' :\;, ~

Pressure Switch -Close Maximum 47 psi .'

Open Minimum 23'psi
-,

High Pressure Relief Valve 3103kPa (450 psi)
(located on Compressor
Discharge Manifold)

Maximum Capacity 3-1/4 Lbs. (1.47 kg)

,Type
. 52 Oz. (1474 g)

Refrigerant 12 (R-.12) Dichlorodifluoromethane CCl21=2
,ESA-M17B2-A Ford D4AZ-198519-A

Motorcraft YN-1 A 14 Oz. Can
. ' VN-7 30 Lb. ,Container,

Fixed Orifice Tube 0.062 inch - ~

(Color Code-Red)
",

.'
CL5334-1C

'.

SPECIAL ,SERVICE 'TOOLS
~.

'i ..'
ROTUNDA EQUIPMENT

M~el De'scription
,I- , , '

,.. Motorcraft. , ..

923-00006 Flame-Type Leak D~tector YT-202

023-00007 Dial Thermometer .. YT-227

055-00015 Electronic Leak Detector YT-288

021-00014 Hand Operated Vacuum Pump Tester YT-335

CL4357·2D

SPECIAL SERVICE TOOLS

Tool Number
"

Description Motorcraft' -
~- '

T63l-8620-A Belt ,Tet'sion Gauge .: Yr-371

D81L-:19703-A Hig~ Pressure Service port Adapter Set . YT~354

T83P-18532-AH Control Cable Remover
\'

YT-~246 _

T83L-19990-A . '\ . Fixed Orifice Tube Remover' and Installer ... 'f'·)o;"
YT~1008

T83L-19990-£3'-- Broken Orifice Tube Extractor " YT~100~,

T81 P-19623-G.1 Spring Lock Coupling Disconnect Tool-3/8"

T81 P-19623-G2 Spring Lock Coupling Disconnect Tool-1/2"

T83P-19623-C - Spring Lock Coupling Disconnect Tool-5/8'~

CL4356·2E

(.
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36·65~1 Air ConditioninglHeater System~E-150-E·350 36·65·1

SECTION 36-65 AirConditioning/Heater System
E-150-E-350

......- -..

REMOVAL AND INSTALLATION (Cont'd)
Control. Assembly : •.............•.. 36-65-15
Defroster Nozzle ..................•..... 36-65-17
Heater Hose and A/C Line Routing •...... 36-65-34
Instrument Panel ....'......••..........•• 36-65-17
Left Register Panel Assembly ........•... 36-65-18
Outside/Recirculating Air Door Vacuum '

Motor .......•............••..........• 36-65-21
Resistor Assembly 0 •••• , 36-65-22
Suction Accumulator/Drier :. ~ .....•.. 36-65-29

. 'V-8- Gasoline Engines ...•.•........... ~ .' .•... 36-65-31
Vacuum Motors .........•...•....~ 36-65-21

, Vacuum Selector Valve •... ~ .••••....•.. ~.. :'36-65-16
SPECIFICATIONS .....•......••......•.•.. 36-65-41
VEHICLE APPLiCATION ;' ~ ' . .'. ~ ..'. 36-65-1

,-. . . ~'... .

SUBJECT PAGE

ADJUSTMENTS
Temperature Control Cable ...'........•... 36-65-15

'DESCRIPTION
. Control Assembly ..'...•.................. 36-65-1
DIAGNOSIS AND TESTING

Blower Motor Voltage Test ~ • 36-65-6
'OPERATION .

Vacuum System 36-65-5
REMOVAL AND INSTALLATION

7.3L Diesel Engine (6E171
Compressor) ,......... 36-65-34

.Blower Switch ..•• '. . . . . • . . . . . . . . . . . • 36-65-15
, Center Register Panel Assembly 36-65-18

Clutch Cycling Pressure Switch 36-65-21
Compressor Assembly 36-65-31
Compressor Clutch and Field' Coil ., 36-65-34

SUBJECT PAG~

.T~e ;corytro~ .,.a~sembly used.~with or without an. auxiliary
". system is shown.· in .Fig:. ,2: ' . _. . '

, iunction' 'S"elector Lever :c: '. ,

The function selebtor lever actuates a'n ~ight~pOr1
vacuum selector that controls vacuum motors at the
floorI defrost, panel I defrost, ·and outsidelrecirc air
doors. The function selector lever also ,controls the
blower switch OFF-ON operation and activates the Ale
clutch circuit in the AIC position. . <"

In either AIC position (MAX 'or NORM) and hi' MIX'
and DEFROST positions, compressor. operation is
dependent upon the clutch cycling pressure switch. .

'.. ,_.The cutout pressure is approximately 169 kPa (24.5
psi). Cut-in.pressure is approx,imately 300 kPa (43.5 psi):,

Temperature Selector Lever
Th.e temperature selector lever actuates a controi

cabl~ which operates the ·temperature blend door. .

Blower Control Switches
A four-speed blower control switch with a range

between LO and HI is located in the LH side of the
. control 'assembly. To completely stop blower operation;
it is necessary to move the function selector lever to its
OFF position. If the vehicle is equipped with auxiliary air,
a second blower control switch will be included. This
switch is installed near the right end of the control. It
provides four blower speeds, plus an OFF position. .

Blower Motor Resistor,
The. blower motor resistor assembly attaches to. the

evaporator case in the area near the dash panel and
hea~er core t~bes (Fig. 3).' ' .

Evaporator Assembly .'". _.
Refer to Fig. 4 for a~ evaporator assembly illustrati~>r;.
The heater core, blend air door, and recirc. air door

are housed in the evaporator core rear housing, which is

Control Assembly
Climate control equipment on Econoline is available as
a heater-only system, or a combined A/C~and heater
system. An auxiliary system is also available to' provide
increased climate control in the passenger area located
rearward of the front seats. Section 36-70 covers the
servicing as well as certain restrictions which apply to , .
the application of, an auxiliary system.

. \.,

This Section covers' the controls and components of
the manually operated A/C-Deater system. Section
36-30, Air. Conditioning System General Service,
provides information and service procedure.s· regarding
.refrigerants. Depending upon the" service operation
being performed, reference to ~oth' qf these sections in
the manual' may be necessarY.. ,~~"

The air conditioner used in ,the 'E-'150-E-350, is a
combination air conditioning -and heating system
referred to as a blend air d~sign. The system, excluding
'the plenum 'and ducts, consists of a two-piece A/C
-heater assembly. Both pieces, assemble to each other
and to the dash panel 'on the. RH side-of the vehicle ..
One part extends into the engine compartment a.nd the
:o~her is .in the passenger compartment .under the I

instrument panel. The plenum and ducts to the registers
and defrosters are located behind the instrument panel.
,Refer to. Figure 1.

The control assembly is loca~ed in the' ·instrument
panel at the right of the. steering column. Four registers
in the instrument panel direct airflow into the passenger
compartment. The louvers in the registers can be .
adjusted to direct airflow upward, dqwnward, to the right
or to the left. They can also be set in a closed position
which will .block nearly all airflow~

'VEHICLE APPLiCATION
. E-150 T~~ough ...~-350· Vehi<?les..

DESCRIPTION

DAVE GRAHAM INC. - 2012 
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36·65·2

.... ' .
, l;"

INSTRUMENT PANEL REGISTER
lH DUCT ASSY.

- 1~.C832 .

• l.·••

Air Conditioning/He~ter' System-E·150~E-350.

".J '

. ~.

',"

DEFROSTER NOZZLE ASSY. .
" .... 18A490·

0"'

'INSTRUMENT 'PANfEl REGISTER - •
CENTER DUCT ASSY.

~ 190633 .

PLENUM CHAMBER ASSY. ' .
. - 19740:

.~.

EVAPORATOR CASEtCOVER
. 19B736 .

,;

. f

36..65·2

./-: .

, CCl2964-A

FI~~ 1 Manual A/,C-Heat.er. S~stem

j;

Ii
,"
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36~65·3

OPERAT,ION,
Refer ~~ .~Figs~ 7 and. 8.
There. are several control levers and switches which

are invqlved in the operation of an' Econoline climat~
.control system. They are as follows: .-;

• Function Selector Lever

~ ,Temperatur~ Selector, Leyer.
• Blower' Control Switch ·or Switche's' ~ to',·

.. _The control assembly fa~e plate~il'lu~tr.~t~·din Figs. 7
. and 8 show where the levers and switches are located.

Fixed Orifice Tube

. The fixed orifige tube regulates the flowof,tefrigerC!nt~ ,
into the evaporator. It. is the divic~ing point in .~the "
refrigerant ~ystem Qetween high arid low' pressure.,
Refer t~ Figure 5. '

Econoline vehicles are equipped with ,an6rifice ~tube
that is color-coded orange. ,It ..is also igent~fied 'as~' an
'O.057-inch tube. This dimension' is the inside diam.eter ".,
~9f the short brass tube' whic,h, protrudes inside the
transparent surface of the ~orifice'/ tu~~. ~ssembly. .

Suction Accumulator/Drier

Refer to Fig .. 6.

f Refrigerant- eiit.ers the assembly through the inlet
tube and· the heavier oil-laden refrigerant' falls to the
bottom of the...canister.. A. small diameter bleed h.ole, is
located in the side of the outlet·tub~ ne~r the bottom of

located 'on the passenger compartmenfside of the dash the canister. This bleed hole is covered' with a 'filter and
'panel. The .blower motor and wheel, blower motor allow~ a small amount 0.1 the heavier .liquid refrigerant
~resistor, and evaporator core are located in the .and ,oil mixture to re-enter the s'uction line at a
evaporator assembly, which ·is .9,n the engine controlled rate. When the heavier liquid refrigera'nt anq
compartment side .of the dash pan~,1. . ." ", oil, mixture 'enters the compressor suction ·Iine, it has a

When servicing any of these component~ ,it·is' not '. seC9!'1d opportun~ty to'vaporize and circulate through
I h . "I the 'compressor without causing damage to the

necessary to oose~ or remove t e Instr~ment pane 0' ?, co".)pressor d~e to refrigerant slugging.

, The suction 'accumulator/dri~r and,' it$ component .' '"A desiccant bag" is ,mounted inside the suction
clutch cycling pressure switch attach to the evaporator accumulator/ drier canister to absorb any moisture
case. ' . . w~ic.h may be in the refrigerant system.

A fjtting I,oeated on the top of the canister is used to
attach the.clutch cycling ·pressure switc.h. A long travel
Schrader-type valve. stem core is installed in the fitting
opening to·':pr.event. refrigerant loss when the clutch
cycling ,pressure· switc~ is removed.

ECONOUNE

_ffiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
II •HI ~1~C:OiiL-~IIIIIIIIIIIIIIIIIIIIIIIIII ••••~·- 1111111111'VV~R~~I~

~
• ~ ~•••••••~ ~ ._•••••11111111111 ~••••••••

~.... • r--A/C-, r- HEATA---::::1
~ • La FAT OFF MAX NORM VENT FLOOR MIX '\lW.• . ...@~

HEATEJ:l & A/C, (MAIN, $YsT~M)

..... ~ ..
,(

ECONOUNE

_[fJJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
II •HI ~1~cOiii:·~IIIIIIIIIIIIIIIIIIIIIIIIII ••••~·- 1111111111~WAR~~I~ HI II
~

• ~ h ••••••~ ._.....11111111111 ~........ II • ~
~..... r--A/C-, r- HEATA---::::1 • ~
~ La FAT OFF MAX NORM VENT FLOOR MIX '\lW REAR· ~

I. • .. ••••@~ OFF ••

HEATER .& ~/C (MAIN & AUXILIARY SYSTEM).
CCl2965-A

FIG. 2 Control Assembly
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36·65·4 . Air Condi~ioning/Heater··.Syste~~E·150~E.350 36·65·4

"~l,l • ~

, .~ '"

,. ~\ 0

1

,._ •

l,' -
".. '

,r'

• I

<'.\

'_' -.•.: ~ ~ : f ..: i ' \ '1'

".}-, '

'. I' BLOW.ER MOTOR
. , ASSY. (REF,)./'. ..

':. ::'. ""
1! _ • • ~

~". "~" .

;BLOWER MOTOR
,,: , 't~E~ISTOR

.../ -:'19.A706.~
>', .

.' .

/'

'< ...

,',

",

;. It ..

.. [',"

FIG. 3 Blower 'Motor,"Resistor '
~ . ,

CCl296&-A

'.'

• ~ • ,. ..~ 1 ... •

.. '

···~CCL 3011·A

#-10'.. ... •••

".",1

. '" " .:'

• J

~

, .. :,.

'. , .::.

.It .....

SUCTION·
ACCUMULATOR/ .

DRIER ',I
- 19C808 - , ...

FIG. 4 Evaporator Assembly~lnstall~tion
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36-65-5 ,Ai,f' Conditioning/Heater, SY$terra-E-1'50-E-350 36-65-5

• 'O'~ts~de~Recirc Air, poC?~r . :/. . .
• -Panei/Detrost' Door:' ",

• Floor/De'frost Door '., ' ,
The temp'er~ture control door (blend'air Cioor) is cable

controlled. , " I ' ") •

Refrigerant Flow' , ,. ",
" Figure '1,0' is ,a, simp'jfi~d illust~ati9n of 'refrigera.nt flow" "
through an A/C.,circuit: . . '.

, .~ .~" ..

, '

I I ~~..... • • ~ •

"LOW PRESSURE
, ",TO'

.:" ~~MPf3ES.SOR

, ~ : CCl 2967·A

..... ' ,-.; ~ t'· ;..•

, '

;:;

I.. • ...

. . -INT EGBAL
'MOU'~'TING BRACKET

..-:. ~ ,,' - ..

, t, ','If',

. .
. It;JSIDE -DIAMETER,- .057 '

..
..

.t,

'PART NO, LABEL •

. 'LOCATION "

t ~ . •

,(

·SERVICE REPLACEMENT ORIFICE
TUB'E INCLUDES' O-RiNGS. '
REPLACEMENT O-RINGS AVAILABLE
FROM MOTORCRAFT ONLY -

. PART NO:-, YF-J369,'

FI~~ 6 Suction' Accu~ulajor(Drier
' ..

" FIG'. 5 Fixed' Orifice Tube

The main blower is turned on whenever th'efunction
selector 'lever ,is 'not in the 'PFF, position.. ,The', A/C
compressor clutch is ac~uated -whenever the function
selector lever ,is in;the MAX or NORM ~/C, as, well as
MIX or DEFROST positions. ,Cycling .of ,th~conipre~sor
is ttlen cOf'tr~lIeo by a 'clutch. cycling pr!3s~ure switch on
the' suction' accumulator/drier. This drier attach'es to the
side portio'n of· the evaporator ,case ,which extends into
the, engine ,co~partm~nt., ~ ," .

'~ Othe'r :positions','VEN'T, 'FLoOR, "MIX'()r DEFROST
may be selected' by. moving th~ function selector 'lever
~o the appropria~~ detent. This actuates a ·.vac,~u,rTi
select,or. 'valve which 'is 'p~rt 'of t~e ,control ,assembly.
Vacuum lines from this valve lead ,to vacuum: motors
which operate .aU ..door~ in'> the system exc~pt the cable~ :
controlled ',te~perat~re air d90r. '

Airflow ....

""Air is 'grawn. into' the. system by"the, blo'wermot9r 'and
wheel through Jhe 'outside-recjrc door opening. The, air
is .then blown t.hrough the evaporat,or core aDd then the
neater core (when' the te.mperatu~e' lever is" 'moved
toward the WARM' position). 'When the cable op~rated

temperature blend doqr is in· ·.th~ .maximum COOL
position,. the air bypasses the heater core'.. When the
temperature lever is m:oved ~o .. the righ~, aw~y from the
maximu~ ,COOL position, a sma.ller percentage of air
pass~s through the heater cor:e where it ,is warm'ed, 'and
then' mixed ,with· the cool aJr before if is discharged

.through the registers. " , .' ~.

With the function 'sel:ecto;'" 'lever i'n~ the O~F :~)6sition, ,
the outside-recirc door is in the recirculated 'air position.
It is closed to outside air and no air passes through the
~ystem. The blower ":I0tor ,i~, off." : , _

In.-the ~AX A/C position, the outside-recirc air door is
in· the r~circulated ~ir position. ,All, of~ the air Ctisch~rges'

through the pane,l registers except for a small amount of '
flbor .. bleed. The, compressor 'operat~s in tpis function
lev~( setting. ~ " . .

In the NO,RM A/C"P~Sitior'1 'the ,~~t~ide-~ecirc' air door
is open to the outside (n9 vaculJ,m) ,and, outsipe air is
discharged through the panel r~gister. with a small,
arnoun.t Of floor bleed. The.

1

compressor.operates in this
lever setting. :' '" f • ,', ','

, :'·In ·'th~. 'VENT position the.. outside-recirc air door is
. open to,',the outside .(novacuum)" ~nd outside air is
disch~.rged through the panel, registers except for a
small amount of floot bleed. 'The::compress6r does not
operate in this .control lever s~tt~ng.

In the FLOOR position,' the', 'outside-recirc: air-'door is '
open,.to outside air (no .:vacuum). Air is' 'discharged
through,., the" floor 'outlets .plus", a r ,small amount of
defroster" ble'ed is, directed to ,the wind~h.ield.

_ In the MIX, po~ition air is di~charged thr.OtJ,gh both the
, defroster. ,and, floor out.lets' in approximate:'~ -equal

amounts. (The compressor. operates in this leve(s~tting

when the clutch cycling pressure switch .is energi?ed.
... ~ . .,"t ... '." ~ " .. ~

,In:, the DEFROST position the a~r is .,discharged
through the defrosters~q the windshield. There i,~, also a
small amount ot"tloor bleed. The ..conlpressqr op~rates

in:'"thi.s cont~ol ,setti~g ,~ohelp, d~hurnidify '~he ai(.
. ~ ~ .... :

Vacuum System,., "I' • ~ , •.,' ,

'".. Figure 9 illustrates the vacuum "circuit' whfch controls'
the movement ,of three Of the f.our., doors', in' the, system. '
T~ese doors are~ :~' '.",
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36-65~6 Air, Conditi~ning/Heat~r'Syst_~m~E-150-E-350e,. 36-65-6

, ,The' boiling or condensing -temp'erature o'f "a
refrigerant .increases or decreases according to the
pressure exerted on it. ,,"'. :'

In the E-150-~E~350l'air conditioning syst~~, liquid,
refrigerant (R-1-2) is delivered under high pressure 'from
the condenser' to the orifice tube located in the.
evaporator inlet tube., When ~the refrigerant passes"
through the orifice tube,'its, pressure drops '~nd its
temp~rature reverts to "its approxirnat~ boiling point
(-21.6 0 to -,29.8°F).- As, ttie refrigerant ,flows through the
evaporator coils, Warm passenger ,compartm.ent air, or "
outside air, passes over· the outside surface of the
coils. As it bons, the colder R-12 absorbs, heat from' the
air and thus cools' the p~ss,enger compartment. The
heat from: the air is absorbed by the boiling refrigerant
which .is, converted to ..,a gas. The refrigeratipn cycle"is

, now under way. To cOmplete the cycl,e, ,the following
remains to, be done: ,. ,

1. "Olspose ,'61' the .~eat .in ··th~gas.'

'2. Convert the gas..'back to liquid for re~use.

3. Return the liqUid to,,~ the· starting point in ,the
, refrigerant cycle.' . ,": ,,_

The ,'compressor pU'mps,'the gas and, liquid out of the
evaporator into the suction line to the accumulator/ drie~

' .. which stores any, liqu.id which may have entered: the
system. The drier theli\allows gas only to'returll to ,the,
compressor. The compressor' forces the, 'g'aseous,
refrigerant under high pressur:e' and temperature into the
cODdenser which is located in the outside air stream at
the front of the vehicle. ,The temperature of the gas
entering the co'ndenser i~' higher. than that of the outsid~
air. As the heat trar:'lsfers from-the hot ,gas to the ,cooler
air, the R-12 condenses back to a liquid. The ,liquid
under high pressur.e now, returns to the orifice tube" in
the evaporator inlet li~e t~ repeat its flow cycle.

Heat can be..transferr~d from 'a comparatively cooler
passenger compartment to the hot outs~de'air because,
of the diff~rence petwe~n,the refrigerant pr~ssure in ~he

evaporafor anq the pres'sure in the cd~denser. At the
evaporator, the orifice tube reduces the pressure and
thereby reduc~s the boiling. p'oint belo~, the temperature
of the passenger compartment. Thus, heat transfers
from the' ,passe'nger compartment to' the boiling.,
refrigerant. In the condenser, the compresso~ raises the
condensation point'above the temperature,of ~n outside
air. Thus, the h~at .transfers from' the' condensing
refrigerant to the 'outside air. ,The orifice tube and the
compressor simply create pressure conditions that
permit laws of thermodynamics to provide tt)e desireq
'cooling~ effects. ~ ~:

Spring Lock Couplings

The'.spring lock coupling i.s 'a refrigerant ,line coupling
held ,tog~ther, Oy a, garter spring. inside a circular, cage.
When the coupling is ,cotl'nec~ed, t~e ·flared end Of the·
female fitting slips behind~ the garter spring inside the
cage of the r1)ale fitting'. The~ garter spring an9 cage then
prevent the. flared ~nd of the', female fitting f,rom .pulling
out of the ~age (Fig. 11).';' ,i', f \~ i

Two O-rings are u~ed to seal between the two halves'
6f,the·,cbupling. These O-rings 'are hl'ade of 'a special
mate'rial and must be replaced with an O-ring made of

, the same material. The :O~rings normally used in the
refrigerant system connections are' not ,the 'same
material andshpuld not be u~ed with the' spri~g lock
coupling: Use only the O-rings tisted in the master 'parts

catalog'fo'('the spring lo~~k co·upling."They are' availabl'e
in ,E35Y-190690-A Kit. ~,' ",- ',', ' .' " ", ," "

., :- ' , " • ~ , , ," t, ' " - .'

. A ,plastiq" if:ldicatdr rfng' i~ 'used', on' spring, ,lI.o¢k
couplings to indicate,;, during' vehicle assembly, th~t th,~
c'oupling is connected., Once. the coupling, is corinecte9,
the-i~di9p~or.ri,ng',is 'r'I.~ ~on'ge( neq'~~s~ry, but ~!II rerna;n'
captive by the coupling, near the' ,cage opening. ."

6 •• 1'· , '.' .

The, indic~tor .r.ing may also .be ~sed"during repair
oper~tions to indic,ate connection. of the coupling~ Aft~r

a coupling nas bee~. cl~aned an,d., new "O~rings have .
been installed and'iubricatedwith clean, refrigerant- oil, ,
insert the tab~·· of \ the indicpt9r ring into the, cage
op~ning. '. Then, '" COl)nect the cq~pling, by 'pushing" it .

: together.., wit~a, slight twisting ,m¢ti6n. .'vYhen' th,e
coupling is c'9nnected; t,he 'indicat.oT ring ;Nill snap outC?t
the cage opening but wi~1 remain captured on 'the

, coupling by ,the. refrigerant ,line. .'

'Side-~ounted Auxiliary' Climate Control.Syst'e~s'

" 'Re~er 'tot.Section 36~?O fp.r' irifo~~ation pertainlhg'to
the E-150~-E-:350.Side MoUnted AU~iliarY' Heater and!
or Air, Cond!ti0'1!ng' ,System.,. C' .'\.' '. .:

DIAG~OSi~:ANP: TESTI~,G ., "':.
Blower Motor' VOltage :Test ~ ,-\<:

'The.:,~man·ual A/C-h~'ater syst~m ~Iower "~motor
electric~1 .circuit 'lJ.ses ground,.-side switching..·W~e~
performing blower motor voltage, tests,.9n systems with·

,grou'nd "s.id~. swit~hing, ,the voltage reading must' be
. .taken across the motor wires.' r, ' ' 1 '

", ..... :

Test, ..~rocedure
1. 'Place,the t~mperature selector lever in the,WARM

,', ,position. , '_.' ~, ., , , ,

'2:' Place the' ·'function', selector lever' in ,the FLOOR
. "position· ' . ~ _. _ .1. _

3. 'lnsert the prohes of a' voltm'eterinto the ~ir~ holes
of the motors two hardshell connectors and make

.':. contact with -the 'I,wire . terminals." Measure the
" ·voltage, drop 'across' motor. ',' , '. ,

'4:.~" '..With" the engl.ne running' (batterY' voit~ge of
" 'approxi'mately "14.2 .volts),the voltage ,J~ading

,should be within specified range for ea,ch blower
I -··switch p·osition as, indicated in the blower switch,

~. chart. 'of,. the ~lectrical,Wiririg·.diagram (Fig.; 12.)...

BI~wer",Motoi'.~C~rrent D~aw T,est "
•. .., (,'.-.i'. .- oI' ••• .1 •

1. Sepa'rate the blower motorgrourid (black)'wite at ,
the blower· motor resistor.

2, Cbnne~t the '~O~itive... (~) :~minet~r . lead . to the
female spade COr:lnector, and' the.. negative··-(-)
ammeter,'lead to,,':the resistbrtermin'al.,' ", 4~."

.' ;

3:- Place the. temperature ~elect6r lever'in the mid- ;'
position and the function selector lever in a HEAT

. ,position to' turn the 'blower on. ....

4. :=-., -Turn the ~iiiriition~ 'swit'ch to 'the ~RUN position.

5. " ';'With ,~. fUlly'_ch~~ged batterY", ,the~" b~o.wer' motor
, current' ~draw: (amps) sho~ld b~ approximately as

-:illdicated, # lor. ;each .qldwer speed' in, the blower
switc~; . chart 'of 'the' electricaJ'wirin'g diagram '
(Fig. l2)~~ j " •

\. ..~~.: '.,: ' , -

,Vacuum. -System Tes~s .. . ,
,To test. the- A/C-heater'-:control':' system', start the

engine and .move the fU':lction selector lever slowly'from
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36-65-7 A~r Conditioning/Heater System-E-150~E-350 ,36-65-7

OFF POSITION .'

BLOWER
MOTOR

PLENUM

PANEL/DEFROST
DO'OR
(BLUE)

•TO INSTRUMENT
PANEL REGISTERS

OFF

MAX A/C POSITION

,'! ~ .

NORM A/C POSITION

;~vv'"
• ,:---::pv \" ~ ~v' = -, NV

•, MAX A/C

••
NORM AlC

eCl3201·8
. .

FIG. 7 Airflow Diagram (OFF, MAX A/C, NORM A/C Pos'itiOn$): ..' ",
s ' :,'

one position to another. A momentary hiss should be '. vacuum--is available at the control a$Sembly.' Then;.
heard as the function selector lever is moved from ·one cycle,the,.function :selector through ,,~ach.~ position ;'with
position to another indicating that vacuum is availabieaf the "b,lower on HI· ,and' .check the Jocation(s) of- the
the control assemblY.i A continuo~s hiss at the 'qo'ntrol ' ..' 'di.sc,'harge' ..:air.' ,Th'eairflo.w ,.-schematic' ,and, vacuum
assembly indicates a major leak somewhere in the' ,. '
system. It does not necessarily indicate that the leak is control, ch~rt show!1 jn .,~ig. 7 indicates which vacuum
:at the control assembly (Fig. 9). 'motors are' actLiated for each position' of the function

If a momentary' hiss cannot ,b~, '(heard when the selector lever along wi~h an airflow diagram of the
,function selector lever 'is' moved from one position to system. The airflow diag~am shows the position of each
another, ,check for a kinked, 'pinched or disconnected_, . door when vacuum is applied and when there is no"
v~c~um source hos~ (Fig. 9). ~lsoi9~pect the chec~,:. v~c~ul1) applied., ~ith these· charts, ,airflow for each
valve ~etween' the l~tB:ke ma~lfold'and:" the vacuum position of the control assembly can be determined. If a
reservoir to be sure It IS working properly.., vacuum motorfaiis to' operate, the inoperative motor

If a momentary hiss can be heard wh-~n the function can readily be found because ,the, ,airflow will be
selector lever is moved from one position to another, incorrect.' .
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36-65~8 36'-65-8

VENT POSITION·

PLENUM

OUTSIDE/REtiRe
. AIRDOOR

•. (WHITE)'

r~

.:.
~ . , r

FLOOR POSITION

~ .MIX POSITION

...•. ~ :J'

.-...;~~

,..
II

•FLOOR

','

~.~.:: ~"
MIX

-------.;._....:.._. ",

DEFROST PQSITION
. ,., ,.-,of

i
I "-.-

of".,..

FIG..8 Airflow Diagram ~ (VENT, FLOOR, MIX, DEFROST Pos'rrIONS) ~~, \
-.1

~'.

.....
;,. ."-(

j"
"

" I ...

" • 1

... ; .... } ,

. CCl :3202·8

• r ~ ~.~ ~ , •
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Air Conditioning/t:teater System-E-150-E-350 36-65-9

HEATER CORE

TO FLOOR •

CLUTCH CYCLING
f?RESSURE SWITCH

OUTSIDE/RECIRC
AIR DOOR

(WHITE)

SUCTION ACCUMULATOR/DRIER

PANEL/DEFROST" ,
I-....----_--J~ ,DOOR ",

(BLUE)

.TO DEFROSTER

NV

~ .

BLOWER
.MOTOR

FLOOR/DEFROST DOOR '.'
(FULL VACUUM - RED)

(PARTIAL VACUUM - YELLOW)

PLENUM ,. TO INSTRUMENT.T PANEL REGISTERS

FLOOR/DEFROST DOOR
VACUUM MOTOR

-6
PANEL/DEFROST DOOR

VACUUM MOtOR

6
O/S RECIRC DOOR
VACUUM MOTOR

6
ENGINE

MANIFOLD

VACUUM'
RESERVOIR

'0
UJ

~

~
o. ...J
...J
UJ
>-

LU ,
l-
I
~

o
8

o
9

..... C0!'JNECTOR

4

, 7
.1,•

o
6

" .~ ..

.PORT
..

A/C ;HEAT
NO ,FUNCTION. OFF MAX NORM VENT .FLOOR FLR/DEF DEFROST

1 OUTSIDE - RECIRC V V NV NV NV NV NV

2 FLOOR.- DEFROST (FULl) V V V
0"

V V NV
. '.

3 PANEL ~. DEFROST . NV V V V NV
..

NV
~

4 FLOOR - DEFROST (PARTIAl) V 'V v v v PV NV

5 BLANK ..
6. SEALED. "

7 SOURCE V V V ... V " V V v,
CCL3203·B

FIG. 9 Vacuum Circuit

, ;
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36-65-10

30 PSI - 32° F.
LOW Pf1,ESSURE

VAPOR

Air Conditionin9lHeat~r·Sys.ter:n-E-1~0-~.350

30 PSI - 32 0 F.
LOW PRESSURE

VAPOR-----/
COMPRESSOR

. 36-65-10

FIG. 10 Refrigeration Cycle

,SUCTION ,
EVAPORATOR' ACCUMULATOR/DRIER

(ABSORBS BTU'S)

1 t':. ".' .. \

1750
- 1800 F.

HIGH PRESSURE
VAPOR

CONDENSER
DISSIPATES BTU'S
ABSORBED BY THE
EVAPORATOR AND

GENERATED BY THE
COMPRESSION OF THE

VAPOR AS IT IS PUMPED
THROUGH THE COMPRESSOR

175 PSI -. 1300 F.
'.---- HIGH PRESSURE

LIQUID

CCl2683-F

If a vacuum motor is inoperative, check the operation requireme-rits for _the pre~ssure tests to be sure that the·
of the motor with R.otunda Vacuum Tester 021-00014 or, pr~blem h~s been corrected.
equivalent. If the vacuum motor operates properly, ·the
ac h . b bl " h d k" k d d" t d .T~e low-pressure service access standard gauge port

v uum ose ~s pro a y pine e , In e , Isconnec e is located on the suction line under the center of the
or has a hole in it (Fig. 9). cowl. A special Service Access' Adapter 081 L-19703-A
Refrigerant System ot Motorcraft Tools YT-354 or 355 are necessary to

connect a manifold gauge set to the high pressure
Diagnosis of refrigerant system performance must be' se~ic~ access gauge port valve (Fig. 15). The adapters

done by analyzing the high and low pressure readings in . contaln'a Schrader-type valve core to prevent'
the system. Compare the pressure readings to the chart " accidental discharge of refrigerant if the service hose is·_
shown in Fig. 13 to determine if the' system prE;!ssures' . -inadvertently disconnected from the adapter. Refer to.
are normal. The- conditional requirements for the Section 36-30, Air .Conditioning;..General Service for
refrigerant system -tests must' be satisfied to obtain I details regarding refrigerant system service and for

,accurate pressure readings. procedures "describing _the.use of the Special Tee.-
Adapter Tool' 087P-19703~A·.· . . .

NOTE: If conditional requirements are not satisfied, a . I

normal system may appear to be functioning improperly. NOTE: Whenever a refrigerant line is replaced, or
If they cannot be satisfied, pressure' readings "although .. service for a major compone~l'requires the opening
inaccurate may be used to help determine the cause of _ of the .system to the atmosphere the suction'
a system problem. accumulator/drier must be-·repla.cep. .. " '. ~

Compare the pressure results' with the conditions Excess ~O.lsture .
des.cribed in the pressure evaluation chart shown in One of the characteristics of an 'air conditioner is that
Fig. 1,4. it ~ill' remove moisture from air passing .through the

cooled evaporator core. This moisture (condensate)
Once the problem is corrected, take additional then runs off the evaporator core and is drained from

pressure readings while meeting the conditional the evaporator case. In some instances, leave$ or other
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36-65-1-1 Air Condit,ioning/Heater 'System~E-t50-E·350 36';'65-11

. ":' ..
SPRIN<;2 LOCK COUPLING DISCONNECTED

TOOL
T81p·19623·G - 318 & 1/2 INCH
T81P·19623·G1 ·318 INCH
T81P·19623-G2· 1/2 INCH
T83p·19623·C· 518 INCH
TS5L·19623·A· 3/4 INCH

I TO DISCONNECT COUPLING 'I

CAUTION - DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING

NOTE: "
EACH END OF TOOL
T81p·19823·G IS
A DIFFERENT SIZE
'TO FIT 318 and 1/2
INCH COUPLINGS

CAGE

\:~/~,
M'ALE

, FiniNG

O-RINGS'':'- 3/S" - 3S9157-t
1/2': - 3891SSa t
5/S" - 389623
3/4" - 390209-S

•ALSO SUPPL',ED IN '
KIT E35Y-19D690-A
WITH GARTER SPRINGS
t ALSO SUPPLIED IN
KIT E1ZZ-19~596-A

TO CONNECT COUPLING
FIT TOOL TO COUPLING SO THAT TOOL CAN ENTER,
CAGE OPENING TO RELEASE THE GARTER SPRING:"

CHECK'FOR MISSING OR,DAMAGED GARTER
SPRING' - REMOVE DAMAGED SPRING'WITH
'SMALL HOOKED WIRE - INSTALL NEW SPRING
'IF"DAMAGED OR MISS~NG, -•

-,'GARTER
cSPRING

REPLACEMENT GARTER SPRINGS :
,. 3/S INCH - E1ZZ·19E576-A-

·1/2 INCH - E1ZZ-19E576-B-
5/S INCH - E35Y-19E576-A-
'3/4 INCH - E69Z·19E576-A

"-.' -ALSO AVAILABLE IN .
E35Y-19D69Q-A KIT WITH O-.RINGS

CD
PUSH THE TOOL INTc:fTHE·CAGE
OPENING'tO RELEASE THE· FEMALE FITTING FROM
THE GARTER SPRING: .

~ ,

t .
- ;

f4\ REMOVE THE TOOL FROM THE
L--\:V ~D~IS~C~O~N.NE~TEDS~RING .LOCK COUPLING.

CCl1925-E

D

ASSEMBLE FITTING
TOGETHER BY PUSHING
WITH A 'SLIGHT TWISTING,
MOTION

B"":'- INSTALL NEW'
a-RINGS - USE

'~ "ONL:Y SPEC!FIED O-RINGS
_:,·r

TO ENSURE COUP~ING ENGAGEMENTi-VISUALLY
CHECK TO BE' SURE GARTER SPRING IS OVER
FLARED END OF FEMALE FITTING.

A - CLEAN F.ITTINGS,-

GARTER SPRING

C - LUBRICATE WITH
CLEAN REFRIGERANT
OIL

•

•

FIG. 11 Spring Lock Coupling
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36-65~12 ~ir C()nditioningi~~ater System~E-150~E-350 36-65-12

''''"'',
I

~'?.' .:; ,:..:

"" )

• ~I' ~ •

0"'"";" ~ , J.

l~ :- • -t

·347

THERMAL
LIMITER

, _.~

~": I ( ,; .

f.

FRONT BLOWER
SWITCH

".:'

,269

~
269

LB/O LB!O
I

.'( { 260 - (
RIO

.....:.

;"57tB~
' ...

.. I'
, .. ~j I B~

....

BKIY

181

AlC
COMPRESSOR
CLUTCH
DIODE

181 . TO

~------------. OVERDRIVE
BRIO CANCEl: SWITCH

BK ~K.. '

OFF

• ,348 LG/~

4.9L,S.OL,
S.8L ONLY

347 BKlY

~~lLG/P

.',348TLG/P---i .. ;
[ZJ ~Y~~I~Uri~~ESSURE. • •

SWITCH .
_ OPEN'BELOW 169 kPa (24.5 PSI) ..... ,-

CLOSED ABOVE 293 kPa (43.5 PSI) • ,

ELECTRONIC r - .., 347T'BKlY .' " ~ • '•.:
ENGINE 43 I' ~
C'ONTROL .. I 10 ))1__34.7..__ •

(EEC)- . ··1 ... I BKlY
MODULE L. _ oJ

:.WI~E COLORS ~ WIRE COLORS (CONT.) 'SYMBOLS -

BK - BLACK
BKIY -·BLACKIYELLOW

. BR/C> - BROWN/ORANGE
LBIO - LIGHT BLUE/ORANGE
LGIP - LIGHT GREENIPURPLE

OIBK --:- ORANGEIBLACK
O/R - ORAN'GE/RED >

RIO -=- ·RED/ORANGE
Y - YELLOW
YIR - YELLOW/RED .

~ .C~~_NECTOR'

• SPLICE ..
.! GROUND cel3555-A

. ~

. .. .,. ..:r ~ .

~,. ". . ,
('

,',:'''.

.'. - 'j

• JIt ''II

.. -.>:' T .'

....... ~. '."~.

FIG. 12 Manual ·A/e Heater Wiring Diagram,
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o THESE 'CONDITIONAL REQUIREMENTS FOR THE
.CYCLI'NG CLUTCH SYSTEM TESTS MUST BE SATISFIED, TO

'OBTAIN 'ACCURATE 'P~.ESSURE ·READINGS.

(,.)
en•enen•
~

(,.)

.\

" • Stabilized Pressures
• Stabilized in Car Temperatures (ll 70° ;to 80c F. (21f'·, to 2TC)
• Maximum. Ale (Recirculating Air) . ,r-

o. Maximum BlowerSpeed
• ,1500 Engine RPM
• Compressor Clut~~ Engaged j

! .. NORMAL CYCLING CLUTCH'REFRIGERANT SYSTEM PRESSURES
, . kPa PSI .'

230.,.~. . ~

.' t._ 'lt~,

:r ,,~ •
~:;.

FIG. 13 Norrnal' Clutc~ Cycling Pressure/Temperature. ·Relationship -

13~00.~ 1~O-"I--+--~-+---+-~~---+---+--"----+"":'-""""""~
o :; "

. '~ 180+il--';-+--,"-:-1~-+~-+-----:-t--'-'--F-~~~~:-:+H-~~:+:+:+H+i~~~~~~~
r" ,1200, 'j"

,:,'~ ~ !'.' , .• ' "f."·' .~?O: ~

." , ' ' ~~' ,,1100 160~---+---+--""--""""""'--.tJ~~~;.;+;o;o.;..;.;.;.;.

. NORMAL CENTER AEGISTE~,DISCHARGETEMPERA:TURE~ :----. ~50. .. .

jC ,';F

.1,'

10-1,50+-_+--+----+--+-~--+--:....;.+-----f-,--+--~--9---+--+----4-~----
'1-' .,.'

L 3450-2A

oo
:::J
Q.'
::;:o·
:::J
S·

CD
"::I:'
CD.
S»....
CD..
en
'<
(I)
P40
CD
3
1
m•.~.
eno

.1
'm•w
eno

w
en
I .,en

en
I
~

~.

loo6~F

-'oC
. 70 ," 80 ,.~ . 90
ii' i ,

. ", 20 25: 30 35

AMBIENT TEMPERATURES

o· .
60
r-

15

, .
. 700

I

SO'

AMBIE~~~~MP ,. ., '" ~O .
ERA'FURES . :

.,~..I..

6

8

:4

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36-65-14 Air ConditioninglHeater. Systerr-~E~150--E'-350 36-65-14

REFRIGERANT SYSTEM PRESSURE AND CLUTCH CYCLE TIMING EVALUATION CHART
FO~ FiXeD 'QRIFICE TUBE CYCLING CLUTCH SYST~MS

.._ ... :

.NOTE: .Nor~~1 systEm; COn~itiOnal requirements must be maintained'~o 'pro~er'IY ~va'luate ref;igera~t~~yste~ pressures, '
Refer~to charts applicable to system under test,. ' ... ,.. '. i

HIGH LOW
(DISCHARGE) :: (SUCrION)
PRES~URE ,,: PRESSURE

CLUTCH· CYCLE TIME
~-~-or--~--.......------1 ",

RATE' ON ' , OFf.'
COMPONENT ~ CAUSES. ,

SlOW' OR LONG OR - -... NOR'MAL OR' . MOISTURE IN REFRIGERANT SYSTEM.
NO CYCLE CONTINUOUS NO CYCLE EXCES~IVE 'REFBIGERANT OIL

FAST •. '>SH9RT ,

CONTIN~PUS RUN

CONTINUOUS RUN.,

Compressor :- ~ow '~e~forman~~

CLUTCH 'CYCLlNG:'SWITCH -' ..
Low C~,t-In or Hi~h Cut-Out

CLUTCH CYCLING SWrrCH ~
Low Cut-Out' -"
I " I . ,

AlC SUCTION LINE - P~rtially Restricted
or Plugged ·~c.) . . .

ClUTC':.- CYC.L1NG SWITCH -- High Cut-In

EN~f':iE.OVER~EATIN~ .

FIXED ORIFICE TUBE -:-~ Missing.
O-Rif)gsteaking/~issing

'qOND~NSER ..2 :'nad~quate Airflow"

·AIR IN~'R'EFRiGERANT,
·REFRIGER'ANT- OVERCHARGE (a) ~

· ttl:Jj.1IDtT~':<?,RAMBIENT TE~~. VERY HIGH (b):

LONG

LO~G

. ,SHORT

LONG

'LONG .;

SLOW

'1, :'

.... 1:·

~ , ·SLOW

'HIGH :·HIGH

HIGH
NORMAL
10 'HIGH ,

NORMAL NORMALTO HIGH.

NORMAL HIGH

.,
A "NORMAL " HIG~

NO~MAL.;' NORMAL

'NOflMAL .·.LOW

NORMAL'
H19~TO ,LOW

NORMAL ,NORMAL
TO LOW' t," TO' HI9H'

S'HORT' . : NORMAL,
",.- ..

EVAPORATO'R - Low Airflow· '

SHORT TO , SHORTTO
VERY SHORT· 'VERY'SHORT LOW REFRIGERANT CHARGE

NORMAL
TO
LOW

NORMAL FAST

SHORT
TO
VERY SHORT

NORMAL"
.TO '.
~,LONG _.;

CONDENSER, FIXE'D ORIFICE
TUBE, OR AlC LIQUID LINE 
Pa!tially Re~tricted or Plugged ,..1.

SHORT TO'
VE~YSHo'Rt

'LONG EVAPORATOR CORE 
Partially Restricted or Plugged

NORMAL
TO ,
LOW

L.OW CONTINUOUS RUN
AlC·SUCTION LINE - Partially Restricted
or Plugged. (d) ,
CLUTCH CYCLING SWITCH- Sticking Closed

l;,\,.

LOW NORMAL VERY'
FAST

.VEBY',. :_
SHORT

VERY" . CLUTCH CYCLING SWITCH -
SHORT:'. 'Cycling Range Too Close

','

....
; ,

ERRATIC OPERATION
OR ;
,COMPRESSOR NOT
'RUNNING

CLUTCH CYCLING SWITCH - Dirty Contacts
, or Sticking Open. .

POOR CONNECTION AT AIC CLUTCH CONNECTOR OR 
CLUTCH CYCLING SWITCH CONNECTOR. 
AlC ELECTRICAL CIRCUIT ERRATIC -"See AlC
Electrical Circuit.Wiring Diagram. " "

t-----------~~--:-~-----IL.-.-----...I..-----....L------------.....;-.-------~ .... ' ....
, ~·ADDITIONAL POSSIBLE CAUSE COMPONENTS

ASSOCIATED,WITH INADEQUATE COMPRESSO~ O~ERATION

:. .• . ' COMPRESSOR .CLUTCH Slipping· LOOSE DRIVE BE~T "
• , CLUTCH COIL Open - Shorted, or Loose Mounting '.

I • CqNTROL ASSEMBLY SWITCH - Dirty Contacts or Sticking Open
• C[UTCH,WI~ING CIRCUIT -:-"High Resistance. Open or Blown Fus~ ,
, A/C H'~H P~ESSURECUT-!?UT SWITCH.:'-' Dirty Contacts or Sticking Open (If So ~~u~pped)

ADDITIONAL POSSIBLE CAUSE' COMPONENTS i,r

. ASSOCIATED WITH A' D~MAGED COMPRESSOR ,~ , "

• CLUTCH' CYCLING SWITCH - Sticking Closed or Compressor Clutch Seized
• ,SUCTION ACCUMULATOR DRIER - Refrigerant Oil Bleed Hole Plugged 3f

• .REFRIGERANT LEAKS' .. . - '. - , .'

(a) Com'pressor' may make noise·on initia"'run,'This is slugging cO~diti,on caused by excessive liquid refrigera'nt.
(b) Compressor cliJtch may not c'ycle in ambie.~t temperatures above 80 OF depending on humidity conditions.- I • :'" ••

(c) Low pressure reading will be normal, to high if pressure is taken at accumulator and if restriction is downstream'of service"access
valve. . '" '~,' _:..." .' . ~ . J, ol) ,~. '. ,

(d) Low:press~re reading W~II ?~.Iow if,pre~s~'re is taken ne~r th~ compressor and restriction'is upstream of service access valve.

CCl1~1-B

FIG. 14 Refrigerant System Pressure Evaluation Chart
..... ..; ...«. w· ', ... ~
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Air'Conditioning/Heater System--E·15_0-E·3~O 36·65·15

FIG. 15 High P~essure Service, Af;ce'ss Gauge Port
, ,Valve ' ,

Removal
1. Re,,~ove knob from, ~Iower switch (Fig .. 16).

2~ Remove tri~ applique.
3. .Remove four screws retaining control ass~mbly

'moUnting bracket to instrument paQ,el.
4. Carefully remove m9unting bracket and ,control

assembly from opening in instrument ,panel.
5. To remove blower switch, disconnect wire'harnes~

connector from blower switch and remove switch
mou-nting bracket -from control 8'ssembly (Ori~

screw).

, Installation
t. Position blower switch and brack~t, on,; control,

assembly a'nd secure with' one screw.

2. Connect wiring harness to blower switch.,' ....
~. Position Gontrol assembly and bracket in

instrument }panel and'secure it with four retaining
screws.

4. Install, trim applique.

, . check for proper cable adjustment. ."Readjust if
necessary. " , ,

"

REMOVAL AND INSTALJ-ATION

C6ritro~ Assembly ~ .-

Removal
'1. Remove:'!rim applique. .
,,2. Remove ,four screws retaining, control assembly t()'

mo~nting bracket. ·(Fi'g." 16). . ,
3. Carefully,,,pu,1I control assembly from opening in.:

mounting bracket. '

4. "Disconnect electrical wiring connecto'r fromblo'wer
. switch', vacuum selector, and, ilrumination ..bulb..

5. Hemov~push-on vacuum harness retainirig clips
-from vacuum selector:

,,6. Disc.on'hect vacuumharn~'~s from' vacuum
selector.:' ,

7. '. Rem,ove temp~rature control cable from~ control
assembly. Disconnect bullet-type. ·cable retainet
from the bracke~.using 'the Control Cable Removal,

, Tool T83P-18532-AH (Fig. 17) or needlenose pliers
, to compress the retaining ears. Both cable "S"

bends are removed from the bottom side of the
levers by rotating cable wire ·90 degrees to th~'
lever. '

Installation,
. 1.' Connect temperature ahd function control cables

~.o the control' ass'embly (Fig.. 1,7).. ' I

2. Connect vacuum harness to vacuum' selector and
'retain h with two push-or'}, clip~. ' ... "...,_

3. Connect· electrical wiring connector to blower
switch(s)", vacu'um selector valve ~n'd illumination
bulb wire and s'ocket assemb,ly. .

4. .Carefully positior;l the control, assembly on it~
mounting bracket and install atta¢hing screws. '

5. Install _applique~.' I " • • :

~. ,Adjust con~rol cabJe as ,"described .~r.eviously.

Blower,'Switch

L3452-1D

STRAIGHT 4tOOL
, DS1 L-19703-D
MOTORCRAFT _
, " YT-357i

,

'.' ,.'

, :. ENTIRE' SET "
" ·-TOOL NUMBER'
,>~", DS1L~19703-A',' "

, 90 DEGREE TOOL .
D'S1L-19703-B

MOTORCRAFT YT:354

45 DEGREE TOOL
DS1 L-19703-E
MOTORCRAFT

YT-927

ADJUSTMENTS

'Temperature' Control Cable
1. Set the temperature' control .. Iever' in the COOL

position.

2. Remove'the cable from the retaining clip on top of
the evaporator-heater core. Leave the ,cable
,attacned.: t<;> th~ yellow ,I cran~. " '

3. Rotate'the yellow cra,rik' counterclockwise, until the
temperature blend door seats..:

4~ Check again to be sure that the';temperature lever
is . in the. :COOL position. Th~n,. jnst~1I the, cable
housing in its retaining clip. by pushing it from the
top until' it snaps into. 'place.

5.~ . Turn the blower: switch to its HI ,position and move
.the temp~r~ture~ lever: through. its ra~ge of travel to

, HIGH PRESSURE SERVICE VA"LVE AND ADAPTER

Ft.EXIBLE TOOL
, Dsi L-19703-C

MOTORCRAFT YT-355

. '

'foreign material plug" the drain'l ~nd ~,_sometimes
mechanical conditions' such as a" damaged drain tl.;Jbe
prevent the cond'ensate"" from draining from" the 
evaporator case. If either of these conditions exist,
conQens~te may drip from' the evaporator c,ase or be
blown 'from the instrument panel registers. This cause,.of
insufficient evaporator case drainage 'can best be
eliminated by performing the inspection and correction
procedure ,whict1 as·-foliows.

1. Inspect the vehicle dash panel for missing
grommets .plugs or seals.' AI,so, 'inspect the
tightness 91: the evaporator .. ca~e-.to-dash. p~nel

~etaining nuts to correct a seal le~k between the
eva'porator case and the dash panel. '

2. ' Inspect for poss'ibie air leaks aroqnd. the" heater
,lines at the evaporator case and aro,und the
electrical connector, at. the b6tto'm, of the
evaporator case. Seal any leaks around the
refrigerant lines with insulating Tape Motorcraft
YZ-1, or, Caulking Cord D6AZ-19560-A, or
equivalent.
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...;

",C(:t '2970~A'
.'!' .......

FIG. 16 Control Assembly

@ PUSH TOOL OVE~' '., ~ ,.',
~' CABLE END RETAINEH' .

~ ~ .. . : .. "~.:~

CABLE WIRE
: 't

@ PULL CABLE
~FROM BRACKET.,

INSTALLATION

'. 0 PUSH ~ABlE END RETAINER INTO .,
BRACKET,UNTIL LATCHED WITH BRACKET

CABLE BRACKET

<D POSITION TOOL
OVER CABLE WIRE

L46f18.2A

FIG. 17· Control Lever Cable Removal and Installation :.',.

5. Install knob(s) on switCh.

Vacuum Selecfor Valve

Removal

:1 . Rem,ove instrum~nt panel trim panel.

2. Remove four screws retaining contrbl t assembly
mounting bracket to instrument panel.' ,

. 3. Car~fully remove mounting brack'ef-and -control
ass~mbly· from openin~.: .. in if1strument: ..panel. .

4,. Disconnect wire 'harness connector from vacuum
":., .s~le9tor- valv~~ .

5~ -Re'move two push-o'n vacuum:·harness' retainer
..' clips from vacuum selector' and disconnect

.harness from' valve. ,-,' .

6. J. "Remoye. two screws retaining ,: vacuum selector.
. '\ valve to control assembly' (Fig. ;'16).
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AIC EVAPORATOR INSTRUMENT
PANEL REGISTER DUCT Assy.. LH

.' 19C832 .

HEATER OUTLET
DUCT ASSY..
- 18C297 .

AIC EVAPORATOR .
INSTRUMENT

PANEL CENTER DUCT
. ':ASSY,

- .' •..190633,-

PANEL DEFROST
'DOOR

. VACUUM MQTOR '. .

.CCL. 2971-A

FIG. 18 Ale-Heater Ducts and Defroster Nozzle ~ .

Instal~ation ',.:'.,

1. ~Position temperature lever at LH -side of 'slot and
.function selector lever appro,xir:nately 9.5mm (31.8
i~ch) fr,om Lt-f side._ ~f .s!ot. ':., .. : ' .'

2. . "Position va'cuum' s'ele'ctor v~iv'e 'on ~contr'ol
'assembly, engaging selector- lever 'ar~s wit~
selector valve. Install two retaining screws-.

3. Con'nect vacuum' harness to' selector: valve and'
install two push~ut~.~ " "

4. Connect, wire harness connector to selector.
. '" Y, ';

,5. Position control assembly -, and bracket in
instrument panel and ins,tall' four retainiflg screws.

, 6. ~" fnst~II' instrumenf panel trim p~nef.

Instrument- Panel . ! I \ • ", ,'. - t I

Removal and installation'of several components and
assemblies -described' in" this 'Section require the
rem,ov~1 .and jnstallatio~ of the, i~stru~ent .p~,nel. For
instructions and illustrations, re'er to -.Sec~ion 45~61,
Instrument Panel and Pad.

. , :' \.~ ,

Defroster·Nozzle ' - ,-~ , :.
To remove the defroster nozzle, it is first necessary to

rem'ove the .instrument panel, heater ducts and register
ducts. Refer to Figure 18 for heater. and register duct
illus~rations. Refer to Section 45-6,1 ".Instrument -Pan'el
and Pad for instrument panel removal and installation. '

• • ~'<t.' '. .' .~.•" •

Removal I~-

t. Remove ;two ,screws 'retaining 'd,efroster .nozzle to
each defroster opening near the windsh.ield. '

2.i', ' .Pull defroster nozzle from., plenum ,and remove .it
from vehicle.

Installation

1. Position defroster nozzle' on .plenum and align it
with defroster, openings.

2. Ins,t~1I two .scr~ws retaiping ',defroster nozzle to
each defroster opening. . .,: " , .

3.' ,'Install register ,d'ucts;'):uid' heater,' ducts foll~wing
pr?~e..~.lJre~ destrib~d hi ''this. ?E3cti:On., " :,

4. ,Install instrument paneh Refe( to Section. 45-61,
Instrument 'Panel' and' Pad. ',' '

5. Check system fo'" proper operation. ..

,Register _Louver Assembly
. . ~. :,

Removal. ,-

1".· 'Insert:a :thiri-blade screwdriver un"der retaining tab
'(Fig. 19) and pry retainiflg· t~b .to~ard louv~rs until
retaining tab clears hole in register ,as~embly.

2::' Pult.', louver end ;buf ~from ~register opening only
enough to preve'nt· louve~ pivot~rom, ,g.oing back
into the pivot hole.' :t., '.

3. Repeat Step 1 for the other-retaining tab and pUll
louver assembly from register ,opening.

.1ns~allati!l.n

,The' pivots on each end of some louver"assemblies
are different diameters and therefore determine the
installed position. Other rouvers have an arm extending
inward on one end of the louver. assembly. This end of
the louver should be instal.led in the register assembly at
the same end as the raised boss ,iQ the r.egister
assembly. ' " :" ,> ~~ ••~ '-. ,

. " " ') . ", .
1. Position lo~ver assembly into reg,ister ope~ing.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36-65-18 Alr Co~.d.itioninglHeaterSystem-E-150-E-350 36-65-18

..o PR~-P~VOf AT OP~9§1~~ .... . .
_ END OF REGISTER OUT I \

• OF RETAINING -HOLE: :.. ,
...:,'

.~

. (0-ROTATE i'HE· TOOL ~ /. .
. , TO PRY PIVOT OUT -OF

RETAINING HOLE,

CD PULL' LOUVER ASSY.
. OUT OF REGISTER USING·

LOUVER ADJUSTING TAB
AS.A GRIP, .

FIG. 19 Regis~er Louver Removal

1 ) •

I, ..

CCl~3018-A

'-\

2. . Depress retaining tab'~' and push iouver ass.embly
into register opening' and engage retaining tabs in
pivot :~oles. .

, ~ ~. f',~ \

Registers

Refer to. Figures 20, 2·1 and 22.

Right'Register As.s,embly

Removal

1. Remove louver asse'm,blY from r~gist~r ass~mbly.,

2. Using a. thin-blade sc;ewdriver or an awl, 'pry the
register assembly retaining tabs toward the .,register
opening. Push the adapter retaining tabs out of the
LH ~nd,RH' sid~s' of ttle register housing. T~en, pull
the register from the ·instrument panel openi.ng and
the regist~r duct (Fig~ ~O)~' . :.,'i ~

Installation

1. Position the, register as~embly into instrument"
panel opening. The correctly installed position' is

_, :;.vhen..:~,h~ louvers are .move.d. to. the. rig~t ,t? ,.clo~e.

2: While supportin'g the register aqapter, push the
register assembly' ·into - the instrument ..· panel
o~ening and the·.register-duct until the.r~gist~r tabs
lock, into place behind the instrument-. 'panel
open'ing flange. and int~ the aoapter.

Center Register', Panel Assembly
... .' -

1. Dis~onnect battery ground cable.'

2. ,Remove control knobs from radio shafts,s 'if' so
~quipped.~

, '-

3. Disconnect wire from cigar ligtitet, if so equipped.. '
... ... . '... ...

4. Unsn'ap name plate' from its recessed location at
the right of"'registers~ if so e.quipped.' .

5.,' Remove six screws '(five' witho'ut nameplate)
. retaining register' panel, assembly to instrument
, panel (Fig: ·21).' ,

6. Pull reg·i~~ter.panel assembly'from instrument panel,
unsnappi'ng two clips at the" right end of register
p~ne,l. '

Installa.~ion ""~ '-'J'

1. Position register panel assembly' to instrument
p~nel and enga~e two snap clips. .

2:. Install· register panel assembly attaching screws.
3: Install~.nameplate, if \:"50 ,'equippe-d~' ,

4. Co'nnect wir(3 to the'"cigar'. lighter, if ~o ~q~'ipped.
,5. 'l~s.taH:, .c~ntrb, kn~bs '.', on ~radi6 - ~h'~fts, ,if so

eq~ipp~d.~: ' ., ' ':.-: ' , _Of

':6., Connect battery ground cable., '
~ .r. • • .. _ . " .... ;

'Left Register' Panel Assembly'~
Removal' .',., " :'- '.. '. .' ",

1f~ 'Di~corin~ct bat'terY :g~6und. ~able .......

2. . Re~ove igriitio'n lock'. cylin'der anct tgnitio,n switch
bezel. . . ~ .. :." ' ( ". " ." , . . ." ,

3. Remove headlamp switch knob and' shaft Then',
r~rnove J1~~Qlamp. switch be~el., \... .

4;: Remove', kn'ob ,.from ~indshieid; wipe~ 'switch. " .

5. r,' RemQV~ tWo screws ret~ining·:LH Ire'gister: ·panel' ,to
, ~.:, the' instrument panel (Fig. '~2)~ ',;'., :':' ' " . ..:.

6. Pull'register panel assembly ~way'iro~ instrument
panel to disengage snap clips.,at top of regi~t~r'
panel: . .

,". ;; c'

Installation .r. . . ; '., ',,

l:·· positfon ,. register:. p~nel' i~. instru!:T'Emf pan~1 .and
push it to, engage snap clip$. : ~.

2. Install 'two. sc~ews ret~ining I~~er edge 'ot 'register .~
panel ~o instrument panel. :' .'..:.': ',:' I

3. ,~ .lhstall·heacUamp switch bezel and knob ·and shaft
.' . assembly...··· ! ~:: '., '.. ', . '.~, .. ,', ". "~.

4.', Install ignition switch bezel and ignitio'n switch lock
cylinder.
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lOUVER ASSY.
, PART OF 19839 '

t,

CCl3019-A

...

FIG. 20 Right Register Assembly

'5.' . Install windshield wiper switch knob. - ,

6. Connect battery ground cable., .

Air Ducts'

,': Remove' instrument panel.. Ref~rto Secti,on 45-61,
Instrutrlent Panel. and Pad. ,Refer- , tc;> ~ Fig.. 1;8 for an
illustration of the., A/C-heater air ,ducts.

Left flegist,er Duct '., . I ~ ,.

Removal ,', ,I~: ~, ,;"' '" ,

1. Remove retainer attachi'ng LH" r~gister duct· to
. .' --. center r~gis.ter d,u~t' (Fig~ ~ ~)'. ,_ ,

2. Pull LH register duct from cent~r" roegister duct.·

Installation

1. Position, LH r~gister duct .to.'.center register duct
,, 'arid'align retainer holes. I

.. ~: .
2. Install retain~r to attach, LH' re:gister duct to, center

~e~ister .?~Gt ' ''. ' ,:.. , ' ,,: .'
Center Register Duct

Removal '_,
~. I Re'move 'LH register ,d~ct.

2. Disengage vacuum harness 10Gator tab from
center register, .duct.
. _ .c. • ~. •. . . .~ ...

·3. Remove one retainer attaching center register duct
to plenum. '
..., f' \ •

.4.. Remove one n~t retaining heater air outlet duct, LH
heat duct and,center register dl)ct .supp,ort braces
to brake, pedal support (Fig. 18).

5: - Disengage center register dlJ,ct suppor1 brace .from
clip bolt and remove the center: ,register duct.~

Installation

1. Position the RH end of .ceht~r regis,ter duct ,to
plenum and support brace at '-L~ end Qf duct ~o clip
bolt" . ".: , .. . . .

~, ': ".. (;". ,-' ~ . ..'. . '

2. Install LH heat duct support brace on clip bolt and
i~stall retaining nut. ,'," '. y : ,:;'~ .!' , '

,3. Install .retainer to a~ttach center register duct to
plenum (Fig. 18)." . ' ..' _' ~.. . .

,4:" Connect vacuum harness locator, tab tc{ center'
,\~ " register duct. :' "

, ~ .
5. Install LH ~egister ~ d,uct.

'.
Hea~~r Duct

Removal·
1.·~ Remove Qne nut retaini.ng' '~rt. he~t'duct, fl'po~ outlet'
, "duct arid, center register duct support: t?.races. 'to

brake' pe~~I, support brac~~ t.o brake ped,al support.

2. Disengage the wiring:' 'harness iocatc;>r '.f~QS and
vacuum harness locator tab from .heater' air outlet
duct.

3. Remove one retainer attaching' L:H" "heat 'd-~ct· to
,heate~ air outlet duct and remove, LH ,~eat duct.

4. Remove ':on'e retainer attaching heat cuct· to
'plenuni (Fig. 18). . ~ .. J • • '. • •

5. "Disengage heater" air, outle, quct' support~brace
,~ from clip "bolt on brake pedal, support and, ~~move

heater air outlet duct. .
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FIG.,' 21 Center ,Register 'A$semb~y

Installati'on

t. ,.Pbsiti6n RH e~d of heater air outlet ductto'plenum
.and support brace at the LH ~end of the duct to clip
bolt on brake pedal support.

, ..
2. Place cente'r 'register I d'uct :sUPPo,rt braqe ,on clip ,

bolt oVer heat duct brace. - ., - . " .

-3. 'Position LH heat duct to heate~, aif .butlet duct and
'suppo~t brace to clip bolt. " .

4. Install nut that r~tains three supp~'rt bra~es to clip, .
bolt (Fig~ 18)." - , ..", . .~.

5~ Install one,.-retainer to",attach heatduct·t6plenum
and one retainer to attach LH heat duct to~'heater
air outlet duct.· "

;

6. ' Install witiOg ~arness ~n9 vacuum harn~ss locator
'taos in their -respective locations on the heater air

:. outl~t· duct. ' '" . " .

7., I'~.~tall i'nstrument panel following' t~e proced.urein'
Section' 45-61, -In'strument' Panel, and Pad after all
air ducts ·are 'ihstalled~' .',.'

Plenum Chamber, ,'-'. .. . ,

. The plenum chamber is located under the in'strument
panel pn top of the h~atercore housing. For servicing
the plenum-chamber,'vacuum harness, and ,plenum
doors, it is necessary 'to remove the instrument panel. ,It
is not re'quired .to ,remove the: instrl)ment panel to
service."the \'~cuum' motors attached to the' plenum
(Fig. 23). . '.

Re'moval

1.' Dis'corin~ct. the vacuum' hose's from' the' heat
defrost \;acuum motor 'and the 'Ale-heat vacuum
motor. ' .. ,' ", ".' ~: '. ;

2. Remov'e one retainer attaching the ce'nter register
duct .·to, plenum and o~e retainer atta9hirig heater
air outlet 'duct to plenum. '

,'3.' Separ~te 'plenu'm:"from ~vap6'rat~r-heater ,housing,
center register duct; and he'ater air outlet duct and

I "',- r~moye plenum. ,c ':. " •

Installation . ~~ . -', " ; ~

1. i'hstall 'heat-defrost a'nd A/C~he~t· door v~'cuum
motors on plan'urn (Fig.; 23).' .." 1

2: ,Position-plenu~' to ~~riter r~'gister duct~: heater'air
¢>utlet d~ct and evapo.r~tor-heater h'ousing. Ensure
clip on 'plenum'.,is ~oo~ed oVE3.r 'flange~ ,on

. evaporator-heate'r hqusing. ' " "

3. ,"Install on~ retainer to attach center register d'u~t
and one retainer to attaCh heater air outlet dUct to

~·plenum..... "¥f • \~" '

4. Connect the blue vacuum' hose' 'to the top, (end) of
" -the Ale-heat door 'vacuum·, motor.

·5. Connect the yellow vac'uum hose to the top (end)
of the heat-defr'oSt doo:r'vacuum motor. Connect .. '

:.-. :-" the 'red '-vacuum hose ,to ·the 'side' of the. heat- .
. defrost door vacuum motor. ' . {", J r '
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DUCT
. ~ (REE)

INSTRUMENT
PANEL
(REF.)

Air Con~itioning/Heater'System-E-150-E-350

LEFT REGISTER
ASSY.

APPLIQUE
(RE~,)

'36-65-21

CCl3012-A

6. :Jostall. the i~strument 'p~nel.' Re~er- to Section
45-61, Instrument Panel and Pad.

7. Check system for proper operation.

'. Outside/Recirculating Ai'r Door'Vacuum ", ~ '.'
Motor

On ,Evaporator 'Case

Removal

-1. Remove t~o screws retaining motor tq evaporator
heater housing (~ig. 24).

2. Carefully pry vacuum motor arm off r'oSebud clip, on
door crank..,. ,.

~. .. ,. ..

3. . Disconnect the vacuum hose from" outside-recirc
vacuum motor and remove motor (ind. bracke,t.

1.. . Snap the Y,acuum motqr arm over the rosel:;>ud clip
on -the cr~nk. ' ".,

2~ Connect vacuum hose to" vacuum motor and
positi,on th~ motor. and 'br~cket to the evaporator
reatet .case. '.-. '~'. . ' '..

3:, Instal,l the two ,screws r~taining v~qu~m motor."

4. If necessary', ,install a new pushnut (Part No.
383358-5) 'or 'equivalent to retain' motor arm on
qoqr crank arm..

5. Check system for proper operation.'

,FIG. 22 Left Register Assembly

Installation ... ·"'t·

~Vacuum ,Moto.rs

On Plenum
Remove and install vacuum' motors as shown in Fig.

25. The ill~stration also relates the vacuum harne's5 to
each vacuum ,motor.

Clutch Cycling ~re~sure Switch
The clutch cycling pressu're switch is attached' to the

suction accumulator/drier located in' the' engine
compar~m~rit (Fig. 26). .In the A/.G position,. the pressure
switch senses pressure~ in the, ·drier. and electrically
controls the pycling of the clutch 'assembly to prevent
the:core from freezing the condensation which occurs. If
allowed to build up, the ice would block airflow. The cut
in pressure of the compressor clutch is approximately
43.5 Ibs (clutch is operative) and' the 'cut-out pressure is
a.~p~oxir:nately 24'.5 Ibs ~~I~tCh is inoperative).

,Remov~i'I
1. Remove electrical connector from switch. Unscrew

pressure switch from top of suction accumulator/
.' , 'drier. ' '

to .. ' .,"

Installation ~. .
1. . Lubric~te . O-ring ,which is installed over switch

threads.' Use refrigerant oi,l.·

2. Screw pressure switch onto top of suction
accumulator/drier. Do not exceed specified torque
limits. Tighten to 7-13 N-m (5-10 ft-Ib). Install
electrical connector.
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PANEL/DEFROST DOOR
VACUUM MOTOR ASSY.

-18A318 -

FIG. 23 Plenum Chamber

Air Conditioning/Heater·System-E-'150-E-350

NOTE: FRONT, & REAR CHAMBERS
NOT.SERVICED SEPARATELY

... :

PANEL DEFROST DOOR ASSY.•
- 19C802 - .

(NOT SHOWN - LOCATED INSIDE PLENUM)
......-.

36-65-22

, 1

CC~ 2,972;A

• ; *

Blower Mot~r and Wheel ~s·s,embly.

Removal

1. Disconnect blo~~r .mot'6r electrical connector
'"' (Fig: 27):'

2. 'Remove' four screws·' retaining blower· motor
mounti~g plate'. to the ~yaporator case assembly.

·3. Remove motor ~ and wheel· assembly from
evaporator case. " .

4. It' old wheelis to be used 'on new motor, position it
on ~he, moto~ shaft so ,th~t distance from mounting
to base of wheel is same as previqus installation.,

• ,. : •• I

In.tallation :

1. When wheel' is properly' installed on new· motor,
insert assembly into evaporator c~se an~, align
locator pi~s with holes in base plate.

2. InstaU four mounting screws-., ~~tain~ng motor
mounting base plate.

. .. ,.

3. Connect the electrical connector.

4. Check blower motor for proper operation.
. :.

Resi~tor, Assembly

Removal and Installation

1. Disconnect electrical connector \ from ,·resistor
located on the evaporator case in the', engine
compartment. Refer ,to Figure 28. ~ .~ .,.

2. "Remove two screws from old 'resistor on 'front face
of AIC blower, evaporptor-heater cover and
rerrt0ve resistor.· ,

3. Install new resistor to evaporator-heater cover with
two screws and connec~ ele~tricalc.on':lector. .

Heater'~Core arid Seal 'Assembly

Removal,

1. .Remove' inlet and outlet 'hoses' from heate'r core in
engine compartment. Plug hoses wi~~ a15:S75mm
(5/8-inch) diameter plug. '

2~ Remove two ·screws· :retaining' mooesty I panel to
underside of instrument. panel. Remove panel.

3. " R'emove the four screws from heate'r 'core 'cover
loca'ted' on the., LH side. ofc,ase .·underneath
,instrument p~"el: (Fig. 29)." Remove cover.

4. Remove screw and retaining: bracket at bottom of
heater core. ~ .
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'\'

, EVAPORATOR
CASE
(REF,)

VACUUM
MOTOR
-18A~18-

,',

I ...-'.
'I. /

AIC & HEATER AIR INLET
DOOR LEVER

-18K542-

;r.,

.J~. /

. V I

AIR INLET' ,
DOOR SHAFT

-19A819-
:,(2 REO'D)

~ l 1

AIR INLET DOOR
. -19A815-

, SEAL
-19A812- '
(2 REO'Oj

'CCl3011·A

FIG. 24 Outside/Recirc Air Door Vacuum Motor

5. 'R~move heater core and' seal from case (Fig. '30)."

Installation ·

t. Positi6.n he.ater core and seed assembly and install., ,
core retaining brackets and screws. ~ , ' "

.2. ' Remove plugs fro'm hoses.

3. Install" inlet and outlet':hoses to heater' core.

4.· Position ;i·heater ,; ~~ver and' inst~II" four ret'aining
screws..

5. Attach modesty"panel to instrument panel :wlth two
retaining screws.

EvapQrator; ,Core,

~emoval:, "-

t. Disconnect" e'lectrical connector from resistor on
evaporator case and fr9m pressure. switch on
accumul.~tor. .., ',' :~ . ',,-,

2.' Discon'nect battery "cables 'and remove batterY.
• l. _. .".... ~ . ~ • .. ' • t ~ •

3. Disconnect EEC-IV harness. .

·4. Remove heater hoses from heater core and plug
,hose~ with suitable 15~875mm (5/8-inch) plugs.

5. Di~charge refri.gerant from system observing all
. .~afety pr.ecautions.. . . ' .,..,

6., . Disconnect suction line' from ,'accumulato'rldrier
and liquid line from evaporator core.

7. Re~oye ,five n~t~ retaining evaporator'-ass~mbly to
dash and remove evaporator. assembly (Fig. 30)..' .

8. Remove two screws retaining aGcumulatorI drier to
case.·~ , '," '

'9.' Disconnect' accumuiator from e~a:porator.·case.

10. Remove evaporator core and ,s,eal assembJy' by
pulling back .re'taining· tab in housing.' 1

Installation

When insta~ling the evaporator ·core and ,seal
assembly, make sure all new Q-ring seals ar~ us~d and
positiqned properly in t~eir resp~ctive locatidn~

. CAUTION: Use c~lre not tod~..mageor bend fins
when. handling evaporator core.
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" FLOOR/DEFROST DOOR
- 19A908 .

FLOOR/DEFROST
DOOR '

CRANK
- 18C631 :

'.

FLOOR/DEFROST
DOOR
SHAFT

- 19A819-

FIG.. 2~ Typ~cal Vacuum Motor t~ ,Pler-um Insta'ilation. and Harness Assembly

./TO EN.GINE MA.NIFOLD
/' . (BLACK)

. '

TO PANEl/DEFROST DOOR
(BLUE),

TO OUTSIDEiRECIRC.
AIR DOOR

(WHITE)

I

A/C PLENUM CHAMBER ASSY.
. 19740~· ......,

.:- ....'.

1.

2.
3.

4.

5.

6.

7.

8.

.\

Position evaporator core and seal assembly on the
evaporator assembly~and 'snap it into: t~~ four
retaining tabs. . .

In~taU accuinulator/drie'r= '6n"'evaporator core.

'Install two screws which retain the accumulator to
case. ,j •

Position 'ev~porator as'sembly against the dash an~
secure with five nuts' (Fig. 30).

Connect suction line to accumulator/d'rier and'
liquid line to evaporator core. .

Connect 'EEC-IV harr1ess. .," .......
Instal,l battery ar:'ld conne'ct battery cables.',

,.... ~ , ~....' '.

Install connectors to resistor,and pressure switch.

9. ~emove ~Iugs from ~oses. '. 1-"

10.. Connect heater hoses,Jo heat,ercpre.
• j I. •• "

11. Refill cooling ~ystem with coolant.

12.·> C~arge -"AIC system and· ~heckit ~o~ leaks.

Fixed Orifice Tube
. .

The fixed orifice tube is constructed:" 'with .a plastic
body, two screens arid a small brass t.ube down the
center of the ,orifice body. Two O-rings are arou'nd:the
orifi~~ ttJb~ 'body t6"'-s~al· agains~. l~aJ<age, 'arounQ the
t;>ody (Fig:, "31 )" . . ~.

CAUTIO'N: Do not attempt to ,remove:·the fixed
orifice, tube with pliers o~by twi,sting tub,e~ To do
so will break the fixed orifice' tube body in the
evap'orator cor·e tUbre,.. ·U·se·~ only' the
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I.··.,

AirConditioninglHeaterSystem-E-150-E~350 3'6-65-25

" CLUTCH CYCL{NG
. .,PRESS'URE .SWITCH

~ ~":19E'56'1-

, SUCTION ACCUMULATOR/
. DRIER ASSEMBLY.
_.. ,.... -19C808- ,.,

t.

-\'

r .
. ····t

'"f

'~,...

FI'G. '26 Clutch~ Cycling Pressure· ~witCh .

-CCl2974·A
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36~65-26 Air Conditioning/Heater" System~E~~50-E~350 36~65-26,

'" C~L' 2975·8

A/C EVAPORATOR CASE,
TO DASH PANEL·
LOWER GASKET

- 19B862 -

HEATER
APPLICATION

- 18B488 -

. A/C BLOWER HOUSING
, , TO BLOWER MOTOR

"

~ ... ' ',' ,TUBE'

. BLOWER MOTOR '':'. ·,19A786 _:
a' ELECTRICAL CONNECTOR .• '

A/C BLOWER MOTOR ASSY,
. - 19805 - ~.'

A/C EVAPORATOR
LOWER HOUSING

. 19K612 -

fiG., 27 Blower Motor and Wheel Asse~bly

?

8.

Installation., '

~1.' LUbri'c~te O-ril1gs,on fixe~' orifice tube body'liber~lIy
with' clea~. 'refrigerant 'oiL:' .r,' .:. . .

2. 'Place'· -fixed orifice tube in Fixed Orifice Tube
Remqver/Repla~er T83L-19990-A or equivalent~

; ·.again~t eVaporator core tube until the orifice is" '
puUed from tu~e.,

. ~. 6.~ ..... If t'he' fixed qr'iffce tube breaks ir" the evaporator'. 
core tube, it must be re'moved from the tube with'
Broken Orifice Tube Extractor T83L-19990-B or
Motorcraft YT-1 OO~.'

To r'emove' a broken orifice tube, insert· screw' end
of extractor, T83L:-,19990-B or Tool YT-1009, into.
evaporator 'core ,tube and .thread .screw·end of tool"
into brass tube in center of fixed orifice tube. Then,,:·
pull f~?<ed ·orifice tube from evaporator core tube.'

If only the' brass center tube is ,removed during"
Step-?, insert the screw end, of T83L-19990-B Toot' '
YT-l009 into evaporator core tube and screw end' :
of tool into fixed orifice tube body. Then; .pull fixed,'
orifice··'tub.e .body from the evaporator core ~ube.l-.

recommended ·tool and follow the recommended-
serviCe procedures. ,,': ~

Removal

1. Discharge refrigerant 'from Ale system. Observe
all safety precautions~ "

2. Disconnect liquid line from evaporator core. Cap
'liquid ,line to prevent- entry of dirt and excessive
moisture. . .'

3. Squirt ~ a smaU amount "qf clean refrigerant oil into ,
evaporator core inlet' tube to lubricate tube and, 
orifice a-rings during removal of the fix.ed orifice .
tube from evaporator core tube.

4. Engage Fixed Orifice Tube InstaUer T83L-19990-A
(Motorcraft YT-1 OP8) or, equivalent with the two
tangs on the fixed, orifice tube (Fig. 31).

CAUTION: Do not 'twist or rotate the fixed tube
in the evaporator core, tube as it may break off.
the evaporator core tube.

5. Hold the T-handle of Broken Orifice Tube Extractor
T83L-19990~B or Motorcraft YT-1009 equivalent to, "
keep it from turning and run the nut on tool down
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RESISTOR COILS

36·65·27

o
--r

THERMAL LIMITER

BLOWER MOTOR
RESISTOR ASSEMBLY

-19A706- .

CCl2976-A

FIG. 28 t;llower M'otor Resistor Assembly

EVAPORATOR CORE
LOWER HOUSING

-'19A5.53 -

HEATER CORE
. COVER
.' - 18N276 -

FIG. 29 Heater Core and Seal' Removal

CCl2978-8
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Ale EVAPORATOR
LOWER HOUSING .

- 19K612 -

36-65-28

CCl2991·A

FIG. 30 Evaporator Co're Assembly

and insert fixed orifice tube into evaporator core
tube until orifice .is seated at the stop (Fig. 31).

3. Remove tool from fixed orifice tube.

.4. After·checking liquid line for a missing or damaged
spring lock coupling garter spring and replacing or
repairing, as necessary, install two new specified
a-rings lubricated with' clean refrigerant oil into
spring lock coupling male fitting. Insert male fitting
into inlet tube until spring lock is fully engaged.

5. Le~k test, evacuate and charge' system. Observe
all safety precautions.

6. Check system for proper operation.

Condenser Assembly

.CAUTION: Replacement of a refrigerant ·line or a
major component such as a condenser' requires
replacement of the suction accumulator/drier.

The condenser assembly is mounted forward of the
radiator on the radiator support (Fig. 32).,

Removal . ,

1. Discharge refrigerant from system .following
recommended procedures. Observe all s~fety

precautions.

2. Disconnect compressor discharge line and liquid
line. from condenser using the spring-lock coupling
tool. Refer to Fig. 11. Cap refrigerant lines' to
prev~nt entry of excessive, moisture and dirt.
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FIG. 31 Fixed Orifice Tube: Removal

3. Remove two screws retaining hood latch to
radiator suppor:t and position hood latch out of
way.

4. Remove nine screws retaining top edge of radiator
grille. to radiato~ support.

5. Remove one screw retaining center area of grille to
,grille center support. '

6. Remove one screw retaining grille center support
'to radiator support. . '

7. Working under vehicle, reposition splash shield
and remove two condenser. lower retaining nuts
(Fig. 32). .

8. Remove two bolts retaining the top of condenser
to radiator upper support (Fig. 32).

9. Remove four bolts ,retaining each end of radiator
, upper support to radiator side supports.

10. Carefully pull top edge of grille forward and remove
radiator upper support. . :-

11. Lift condenser from vehicle.

Installation
1. If the condenser if to be replaced, add one fluid

ounce of clean refrigerant oil to the condenser.

2. Position condenser to vehicle and install two
condenser lower retaining nuts.

3. Position radiator upper support to vehicle using
care not to damage radiator grille.

4. fnstall four bolts retaining each ~end of radiator
upper supports to side supports.

.5. ~nstall two bolt~, retaining. top end of condenser to
radiator upper support.

6. Install one screw retaining grille center support to
radiator ~upport.

7. Install nine screws retaining top edge of grille.

8. 'Install one screw retaining center area of grille to
grille center. support. .

9. Connect compressor discharge line and liquid line,
to condenser. Use new a-rings lubricated with
clean refrigerant oil.

NOTE: Service parts are available ,~or a-rings and"
garter springs. - :

10. Install hood latch. and adjust latch.

11. Leak test, evacuate and charge system. Observe;
all safety precautions. .

12. Check system !or proper operation.

Suction Accumulator/Drier
Refer to Figure 33.

Replace the accumulator/drier when:

• The ,accumulator/drier is restricted, plugged or
perforated.' .

• The system has been left open for more than 24
hours (system compl~tely discharged).

• There is evidence of moisture in the system (Le.
internal corrosion of metal lines or the refrigerant
oil is thick and dark).

• A component su¢h as a condenser, -evaporator
refrigerant line, or a seized compressor is replaced.
Flust) - system and replace orifice tube, when
replacing a seized or damaged ·compressor.;

• There is more than five ounces of compressor oil in
it, indicating that the bleed hole is clogged. (Be
sure, to make this check if the .compressor is
replaced for lack' of perfor.mance or seizure)..

CAUTION: The suction accumulator/drier must be
replaced whenever a condenser, evaporator core,
refrigerant line, seized compressor or- damage to
some other major component requires op~ning of
the refrigerant circuit in order to .service the
difficulty. .

Do not repl~ce the accumulator/drier eve.ty time:
1 • • .

• There is a loss of refrigerant charge.
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VIEWS

36-65~30

RADIATOR SUPPORT
ASSEMBLY

Air Conditioning/Heater System~E-150-E~350

- SCREW
- 56718 S2 -

RADIATOR SUPPORT
~~SEMBLY'

VIEW A

CONDENSER ASSEMBLY
- 19710-

36-65-30

CCL'2992-A

FIG. 32 Condeoser Assembly Installation

•. A component (except .as described; above) . is
~~hanged. .

.• A dent is found :in the outer shen of the
accumulatorldrier.

Removal
1. D.isctiarge refrigerant fro'm A/e system. Observe

all safety precautions.

~ :'.'

2. Disconnect electrical connector fror:n pre~$ure'
switch. . "1 .,

'3. Remove pressure' switch by unscrewing it from'
$~c~ion accumulator. ~. '

4. Disconnect suction line from suction accumulator/
drier' using Spring Lock Coupling Tool (Fig. 11).
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FIG. 33 Suction Accumulator/Drier

5. Remove twomol:Jnting screws, re'tairiing bracket for
the accumulator/ drier~ Using the Spring Lock
Coupling Tool (Fig. 11), disconnect accumulator/
drier from evaporator outlet tube and remove
accumul~tor/ drier. Cap all open refrigerant
connectio'ns to prevent entry of "dirt, and moisture.

Installation ,
1. After checking' male fitiin'g on',accumulator/ drie~ for

a missing or damaged spril"lg lock coupling garter
spring and replacing, ore repairing,;as -necessary,

. install two new,spe~ified O-rings I,ubricated with
- clean refrigerant oil into' the spring lock coupling

male fitting. Insert 'male fitting into evaporator·
outlet tube until spring lock is fully engaged',
,(F~g. ~·1).

-2. Install two mounting screws on the bracket for the
accumulator/drier. Tighten screws to 1.7 N· m (15
in-Ib) minimum. '

;3. After checking suction line for missing or oamaged
spring lock coupling gart~r spring, and' replacing as
n.ecessary, install two new specified O-rings
lubricated with clean refrigerant oil into spring lock
coupling. male ,fitting. Insert male fitting into,
accumulator/ drier un~iI spring lock is fully engaged.,

4. 'Use a new O-ri,ng lubricated with clean refrigerant
oil on 'pressure switch: nipple of; ~$uctidn

,accumulator/ drier. ,'Install pressure switch and
. '. ,'tighten to, 7~1,3 N· m (5-:1 0 ft-Ib)' if switch, has metal
: b~se, anp hand-tight only if switch has. 'plastic

base. ' . ,.t, : .. -, . ;~':, •

~ompressor Assembly. ,
CAUTION: 'Replacement of a refrigerant line or a·
major component, such :~s a' compressor requires
replacement of the suction accumulator/drier.

ATTACH LOW
PRESSURE SERVICE

HOSE HERE

PRESSURE
SW'ITCH

TEE
ADAPTER'

PRESSURE
SWITCH
FITTING

TYPICAL SUCTION "
ACCUMULATOR ;

:t

CCl 2979-A ' .

4~9L :(300 CiD) Engines'

Removal

1. Discharge refrigerant from system following
recommended service procedures and safety
precautions in Section 36-30, Air Conditioning
General Service. " 1

2. " Disconnect wire connector from clutch field coil
connector.

..~. .
3. Remove retaining bolts from compressor" manifolds

and remove refrigerant 'lines. Plug refr'igerant lines'
and compressor ports to prevent, entrance of dirt
and moisture.' ,

, '4. Remove hex-head screw retaining cOmpressor
adjusting arm to mounting bracket (Fig. 34).

5. - Remove four screws retaining front and rear
"'~, braces to mounting bracket support. Remove

... compressor with' fr~nt and re,ar braces attached.

6. Remove front and rear braces from compressor
(two screws each). ' '" 'I '. ,",;

Insta,lI,ation

1: If a. new service replacemel'1t C6'mpr~ssor is being
installed, remove shipping plates arid pour 120ml
(fQur fluid ounces) of reJrigerant oil· into the
com~r.essor 'through' compressor po·rts. .

2. Tr~nsf'er .~Iutch components "to :,new, compressor.
Ref~r. to Section'.,36-37 Qompressorand Clutch~,

FS-6'.· Be-'sure to follow recommended. procedures
using tools, ,sp'ecified...

3. Install front and rear: braces ~n"·:compressor.
Tighten retaining. screws to specification. ~e~erto

Figure 34.

4. 'Position compressor braces on mounting bracket
su:pport and, ~~stall fo~r retainin~ screws.

5. , Install but do not tighten, hex~he.~d scr~w attaching
~ompr~ss?r' a~,ju~ting arm to mounting bracket.

6. Install drive. b~lt':and adjust ,to ~pecification as
described in Section 27-06, 'Selt-, Accessory Drive.

7.. Tigtlten Jo~r c6mpressor'~s~~~Ws :and br~ces' to .
mounting bracket support retaining screw~ and
hex-head screw to specification.. '4'

8.. Position compressor manifolds, over compressor
ports and start attaching bolts. Tighten bolts to
17~23 N· m' .(13-17 'ft-Ib).

CAUTION: Be sure bolts are not cross-threaded
before tightening~ Do n,ot over-tighten bolts or
the aluminum thread$ 'may become stripped. '

Us~ new O~rings lubricated with clean 'refrigerant
oil.

9: Connect clutch wires 'to c"lutch field coiL

10. \e~k· test, evac~~te ·and charge sy~tem, then
check for proper operation...

v-a Gasoline Engines
f :Refer to" Figures 35 and 36. '
R:emovai ., "~

1. Discharge refrigerant from system following
recommended service procedures and safety
'precautions'; in' Section 36-30~'·Air' Oonditioning
General Service. :
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.·i

Air Conditioning/Heater System-e-15Q-e-'350

. ~ ,-

. '36~65-32

I
, ~.

-.~
...... , VIEWY

INSTAlLATION
WIT-HA/C" ."

-I
III

I
I

AlT'

AlP

.. 'Ii·

TENS

VIEWY

k,.:.<

"
I,

PART PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION

1. 19E708 AlC COMPRESSOR & POWER 4. 3C718 BRACE- POWER STEERING
(1 REQ'O) STEERING P~MP BR~CKET (1,REQ'D) PUMP .. ~ ~

: 2. 190629" AlC COMPRESSOR & CLUTCH 5. N6057790·S2 SCREEN (TO ATTACH 3C718
(1 REQ'O) ASSY. (1 REq'D) TO 19E708) :.-....,

3. N806020-S2 BOlT (TO ATTACH 190629 TO 6, (REF,) ENGINE ASSY. i

(4 REQ'O), 19E708) i. (REF.)
..

,DRIVE BELT'
o'

CCl3184-8

,..... ,".',

FIG. 34 FS·6 Compressor Installation-4.9L, 6~CYlinder Eng~ne . .
..

.... :, ..

2. Disconnect wire connector from clutch field coil
connecto~.

3. Remove retaining bolts from.compressor,manifolds
and remove refrigerant lines. Plug refriger~nt lines
and compressor ports to prevent entrance of' dirt
and mois.ture. "

I. "'. • ..

4. 'Remove bolts' retaining compressor to brackets
and, remove compressor.

Installation

'1.·' Ifa:new"serVice: replacem~rit compr~'sso( is ;being
,,', installed, remove shipping, plugs an'd:, pour 120ml

(fo.ur. fluid ounces) of refrigerant oil' into
co~~ressor. ' ,

'.2.' Transfer cl~tch components to n~w com'pressor.
Refer to Section 36-~7, .Compressor and Clutch-
FS-6~.'. .,o '. .' 0 ' _'. • •
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'36~65-33 Air C~nditioning/HeaterSystem-E-150-E-350 36-65-33

," '"
:"IEWW

AlC COMPRESSOR It
PIS PUMP

ECONOLINE

6750
OIL INDICATOR (REF)

VIEV'! W

AlP
PIS

I~ CIS

. ..r:

., 'PART ' "
" PART " "

ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION

1. 190629 AlC COMPRESSOR & CLUTCH 6. 3D673 ....
(1 REO'D) ASSY. (1 REo'D) POWER STEERING PULLEY

A 2. N806020-S2 BOLT (TO'ATIACH 190629 TO ASSY.
(4 REo'D) 19E708) 7. 382802-S2

'1'3. (REF.) STUD (PURCHASED AS PART OF (1 REo'D) NUT (TO ATIACH 19E708 .':-
. . I .. ENGINE ASSY) •. ' TO 'ENGINE)

4. 19E708 AlC COMPRESSOR & POWER " 8. 56576-S2
...

(1 REo'D) STEERIN'G PUMP ASSY. .' (4 REo'D) : BOLT (TO ATIACH 19E70a
BRACKET TO ENGINE)

5.. N801179-S2 SCREW (TO ATIACH 3A674 TO' 9. 6B209
(3 REO'D) 19E708) (1 REo'D) BELT TENSIONER ASSY.

\0'-" 10. 56192-S2
(1 REo'D~ BOLt (TO ATIACH 6B2,09 ,

"f TO 19E708) "

, .

:. ... ,

ceL 3183-B

FIG. 35 FS-6,'Coinpressor Installation:-7.5L Eng~r:'e

3., Position 'compressor on its mounting,'brackets ari'd
install~five .retaining bolts. Tighten to specifications.
Refer to Figures ~5 and 36. . ::

4. Install drive b.elt and adjust as described·inSection
27-06, Belt-AccessorY Drive Service.

~ .. '. . .' ,. .. '; . . '. ..
5., positiq~ .' compress'ot manifolds' .over, compressor

ports and· start the retaini~g bolts.... Tighten bolts to
17-23 N· m (13-17 ft-Ib). . .. 'I,

-~. CAUTION: Be sure'bolts are' not c'ross-threaded
before tightening. Do not over tighten ·bOlts o~

the aluminum threads m'ay become stripped:

Use new O-ring~ lubricat~~ ·With clean refrigerant
oiL,' '"

6. Connect clutch field coil cor:-nector.

DAVE GRAHAM INC. - 2012 
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36-65-34- Air Conditioning/Heater System~E-150~E·35·O 36·65~34

PART
ITEM NUMBER

·2

DESCRIPTION

.,,: .'.

',"

*"~. '. '~.' , ..

FRONT
OF

VEHICLE•
,""'t" .

DESCRIPTION'

.~~.
I I

PART
ITEM NUMBER

1. 190629
2. 19N61~ . "
3. 190702
4. 19972
5. 19710

COMPRESSOR &. CLUTC'H ASSY,
AlC SUCTiON LINE ;' •
CAP'ASSY,
AlC DISCHARGE 'lINE
CONDE,NSER ~SSY.

6. (4 REO~D)

7. 12A581

SOLTS (PURCHASED AS A
COMPRESSOR ASSY. ,< .'

."' COMPONENT)
WIRING ASSY, .. ~.

eel 3614·A

FIG. 36 FS·6· C9~pressor' Installati~n-5~OL and 5.8L Engines

3. Posit!,on .compressor to mounting ~rack~ts.

4. Install retaining ',bolts..

5. Position.. compressor manifolds over compressor
, por1s ,a_nd ·~tart. r~taining. bolts. Tighten bolts to

1,7-23 N· m ~(1 ;3-17 ft~lb) .

CAUTION: 'Be sure :the bolts are not cross~'
thread~d befor~ tightening. Do not over tighten

...the -';lott_or the aluminum threads may become'
, .,,"~~ripped..." '.' . ~

6. .Connect clutch coil electrical connector.
. .; ,., .. - '.

7. . Instafl drive belt on compressor drive 'pulley and·
adjust belt tension to specification.. Refer to
Section 27-06; Accessory Drive .Belt .Service. . (

8~ . ,Leak test, ~~acuate ~'nd' charge system. Refer t~
Section 36-30, Air C'ondi~ioning General Service,.

~~ Check compressor. for proper operation.

"10. Remove 'fender cover and: clqse 'hood.

, CompressQr Clutch and Field Coil
. "Refer t~ Sectio~ 36-37 a~d36~36for"informationon

.f ,the FS-6. and 6E171.. compress9r ,and ·c~utch' a~sembly.

Heater· Hose· andAle Line Routing ,''''' ~

Figures 38 throug'h .4'2 ill'ust~ate' heatef ho~~ 'and AIC :;
line rou~ing for.th~ 4.9.l (~OO CJD)·,'.5.0l (302'CID), 5.8l
(351. CID), 7.5l (460 CIQ) ga.soline~ e~gines 'and ?3l
(447 CID) diesel" engine;' . .

~7~. leak :test, evacuate, and . c~arge 'system as ,
described in Section 36-~.9,· 'Air Conditioning ,
General Service. ' .." , '-

8. 'Check qompress9r. for proper ··operati?~.. -' .'~," 1-

7.3L Diesel En'gine (6E171' coinpress'orj',# ',~ :., .

Removal
.', t.

1. Discharge refrigerant from, -system, following ~'

recommended s~rvice· procedures and' safety
precautions in Section' 36-30, ,Air Conditioning
General Service:~~ _. .' ~ ,

2. Disconnect connector from clutch fielq coil. '
3. Remove retaining bolts-from compressor manifolds.

and remove refrigerant lines. Plug refrigerant lines '
and, compressor ports to prevent entrance of dirt
a~d mois~ure. Refer to Fig. 37.

4.. loosen p'ivot bolt and adjusting bolts.
:5. Remove drive belt from compressor pulley and

position ~ut .o·f the way..
_6. Remove ,five bolts retaining compressor 'to

bra~k7ts .~n~ re~oy.e cOlTlpressor .from vehicle.
,," .. \.

I~stallation\ " . . .
·t~.. df. a·new. service replacement compressor is .being

installed, remove' shipping plates and pour 120ml
(four fluid .9unce~) of refrigerant oil from
compressor 'through":compres~or'ports. .

2. Transfer clutch components to new comp(essor.'"
Refer to Section, 36-37, Compressor and Clutch':
FS-6. :.. '
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Air Conditioning/~eater. Systerri-~·1~o-E·350

VIEW IN DIRECTION
. OF ARROW A..

SEE VIEW
A

PIS

W/R1I
CISI

~:

36·65·35

#1A(3.515)

# 1-12.8351

#2-13.5351
#3-14.2351

F.F.O.B.

.~;~ .

ITEM NO.

1
2
3
4
5
6.
7
8
9

10
11
12
13
14
15

PART NAM.E

DIESEL ENGINE ASSY. (7.3U
PIS PUMP MOUNTING BRACKET
PIS PUMP ASSY.
BOLT (3A732 TO 190624)
AIC CLUTCH & COMPRESSOR ASSY.
AIC COMPRESSOR FRONT BRACE
SCREW (190896 TO 190629)
SCREW (190897 TO 190629)
AIC COMPRESSOR MOUNTING BRACKET
SCREW (190624 TO ENGINE)
SCREW (190896 TO 190897)
SCREW (190896 TO 190624)
SCREW (190897 TO 190624)
SCREW (190096. 3C~)11 & 190624 TO ENGINE)
Ale COMPRLSSOR RLAR BRACE

BASIC
PART NO.

6007
3A732
3A674
383721·S2
190629
190896
N801179·S2
N801179-S2
190624·
377379-S2
389706-S2
377379-S2
377379-S2
389569-S2
190897

QTV.

1
1
1
1
1
1
3
2
1
2
1
1
1
1
1

CCL 3185·A

FIG~ 37 6E171 Compressor Installation-7.3L Diesel Engine
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36·65·36 Air Conditioning/Heater SystelJ1~E·150~E·35~'

FRONT OF VEHICLE

36·65·36

PART- PART .'
-..

rrEM NUMBER DESCRIPTION ITEM 'NUMBER DESCRIPTIO~

1. 190734 MANIFOLD & TUBE ASSY. 8. N804331-S79 BOLT
'2. 190629 COMPRESSOR & CLUTCH ASSY. (2 REO'D) \

3. 190887 JUMPER WIRING ASSY. 9. (REF.) . INTAkE MANIFOLD VACU,UM
4. (REF.) VACUUM HOSE FITTING

, 5. 190702 CAP ASSY. 10. 19E746 LOCK, COUPLING CLip
6. 19710 CONDENSER ASSY. ,11; 190887 CliP (PART OF WIRING ASSY.)
7. (REF.) WIRING ASSY. (ATTACHES WIR'ING ASSY. TO

OIL DIPSTICK)

F.IG. 38 Heater Hose and Ale Line Routing-,4.9L Engine

. "-

... ...,,~...

CCl3610-A

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36·65·37 Air Conditioning/Heater· System-E·150~E·350 36·65·37

PART PART
'ITEM .NUMBER DESCRIPTION ITEM NUMBER. DESCRIPTION'

1. 190734 MANIFOLD & TUBE ASSY. 7. (REF.) WIRING ASSY.
2. 190629 COMPRESSOR & CLUTCH ASSY. 8. N804331-S79 . BOLT. ..
3. 190887 JUMPER WIRING ASSY. (2 REO'D)
4. (REF.) VACUUM HOSE 9. .(REF.) INTAKE 'MANIFOLD VACUUM
5. 190702 CAP ASSY. FITTING
6. 19710 CONDENSER ASSY. 10. 19E746 LOCK COUPLING CLIP

CCl36.11-A

FIG. 39 Heater Hose and Ale Line Routing-S.OL Engine
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36·65·38 A!r~·~~nditio~ing!Heater.Systerri~E~150--E·350

•FRONT
OF

'. ~. VEHICLE
'0

PART' PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPTION

1. 190734 MANIFOLD &'TUBE ASSY. 7. (REF.) WIRING ASSY.
2. 190629 COMPRESSOR & CLUTCH ASSY. 8. N804331-S79 BOLT
3. '190887 JUMPER WIRING ASSY. (2 REO'D)
4. (REF.) VACUUM HOSE 9. (REF.) INTAKE MANIFOLD VACUUM
S. 190702 CAP ASSY.

.. .~ FITTING
6. 19710 CONDENSER ASSY. 10 19E746 LOCK COUPLING CLIP

36·65·38

CCl3l12·A

FIG. 40 Heater Hose and Ale Line .Routirig-5.8L Engine
.\ I
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36-65-39

9

.'FRONT
OF

VEHICLE

VIEW A

Air condition'ing/Heater' System-E-15Q~E-350

4

.'FRONT OF VEHICLE .• ,.} I

36-&5-39

PART PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPnON

1. 190734 . MANIFOLD & TUBE ASSY. 7. (REF.) WIRING ASSY.
2. 190629 ' COMPRESSOR & CLUTCH ASSY. 8. N804331-S79 BOLT
3. 190887 WIRING ASSY. (2 REQ'D)
4. (REF.) VACUUM HOSE 9. (REF.) INTAKE MANIFOLD VACUUM
5. 190702 CAP ASSY. FiniNG
6. 19710 . CONDENSER ASSY. 10.- 19E746 LOCK COUPLING CLl~

FIG. 41 Heater Hose and Ale Line Routing-7.5L Engine

CCl3613-A
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36·65·40

-. ~: ,.

Air· Con'ditioninglHeate'r ',System--:'E·15~E·350

FRONT
OF

VEHICLE•

36·65·40

PART PART .1'

ITEM NUMBER DESCRIPTIO~ ITEM NUMBER DESCRIPTION

1. 190629 COMPRESSOR & CLUTCH ASSY. 6. (4 RE~'O) BOLTS (PURCHASED AS A "

2. 19N617 AlC SUCTION LINE COMPRESSOR ASSY.
3. 190702 CAP ASSY. COMPONENT) i.

4. 19972 AlC DISCHARGE LINE 7. 12A581 WIRING ASSY.
S. 19710 CONDENSER ASSY.

eel 3614·A',-

. 'FIG. 42 Heater Hose' and Ale Line ,Routing-7.3L Diesel 'Engine

: ,'.- l
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36·65·41 Air Conditioning/Heater System-E·150~E·350 36·65·41

SPECIFICATIONS

ELECTRICAL SPECIAL SERVICE TOOLS

. . .
.The fuse panel is located on the dash panel in
'passenger compartment left of ste~~ing column.
,\'

., , '. ,

Protective Device
;

35 Amp. 'Fuse F-6' In Fuse Panel
Thermal Limiter In Blower Resistor

.1':0

oil' : Circuit (Integral ~Ith Resistor),

Blower Motor Blower Speed Amps Volts
Current Draw '" Low,. - 6.0 5
(Amps and Voltage) Mad. Low 8.0 7

Mad. High 15.0 10
High 25.0 12.8

Magnetic Clu'tch ";' ,

Curr~nt .Draw - Approximately 3.75 Amps @ . 12.8 Volts;'

Illumination.
Control Assembly. 4. .One ICP-161 Bulb

, ,

Description - Number Motorcraft

Belt Tension Gag~ T63L-8620-A YT-371

Heater Control Cable Disconnect T83P-18532-
Tool AH -
Spring Lock Coupling Tool -

1/2 inch T81 P-19623-
G2 -

5/8 inch T83P-19623-C
,3/8 inch T81 P-19623-

Gl
.3/4 i,nch T85L-19623-A

,Service Access Adapter 081 L-19703-A YT-354

Te~ Adapter D87P-19703-A -
Fixed Orifice Tube Remover/ T83L-l9990-A .
Replacer -
Broken Orifice Tube Remover/: " T83L-l9990-B "

,Replacer "

-'!, ~ I

ROTUNDA EQUIPMENT

Description Number Motorcraft

Flame Type Leak Detector 023-00006 YT-202.

, Dial Thermometer '023-09007 YT-227

Safety Shield Goggles 063-00003 YT-204

Electronic Leak Detector 055-00015 YT-288

Manifold Gauge Set 063-00010 YT-201 . ;

Vacuum Tester '021-0001 ~' , -

17-22 1.92-2.48
10-15 1.12-1.69

9-15 1'.02-1.69 '
10-15 1.12-1.69
17-22 1.92-2.48

Torque

Ft·Lb In·Lb Nem "

30-35 ,41-47 '
10-15 . '14-20 .

12-18 '1:35-2.03
12-18

I
,17:-24,

'.
I

12-18 17-24
20-32. 28-43. ~.

45-65 62-88

30-45 41,'-61
45-65 62-88
30-45 41-61 ,
~-45 41-61 .

-, 20-32, 28-43
30-40 3.38-4.51.
12-17 1.35-1.92

Description

Suction ~ose to Evaporator Core
Liquid Line to Expansion Valve
Heater Hose Clamps .
Condenser to Mounting Bracket'

, C(>nd~nser .Mounting Br~cket to
Radiator Support

. CompresSor to ,~rack~t , .
,Compressor Bracket .to Support to

.E.ngine (4.9L) . .
Compressor Adjusting Bracket to

Support Bracket (4.9L) , ,
Comp~ressor Bracket to'Engine (8-Cylinder)
Idler Pulley to Bracket (a-Cylinder)
Compressor Brace to Engine ~

.Compressor Brace to Compressor
Evaporator Case to Dash Panel

'Plenum to Evaporator Case
Temperature Cable '

To Bracket at EvapOrator Case
To Cointrol Assembly

Defrost Nozzle to Instrument
Panel Opening

;Control Assembly to Support Bracket' ,
Control Support Bracket to Instrument Panel

TORQUE LIMITS

. Close
ppen.

Dichlorodifluoromethane' CCL2F2
, Ford'D4AZ-19B519-A

.Motorcraft YN1-A 140:£. Can
YN-730 Lb: Container, ,.'

Opens 3103kPa,
(450 psi)

. 3-1/2 Lbs. Plus 1/4 Lb. Minus 0
56 Oz. Plus 4 Oz. Minus 0

1.588 Kg. Plus .113 Kg. minus 0

4-1/4 Lbs. Plus 1/4 Lb. Minus 0 .
68 Oz. Plus 4 Oz. Minus 0

1.928 Kg: Plus ,.113 Kg. M~nus 0

Capacity (Front System Only)

",

System Protection

High Pressure Relief Valve

Cycling Clutch control
De-Icing Switch '

, Type
Refrigerant 12 (R-12)·

ESA-M17B2A

REFRIGERANT ,~ :'

.. (Front and Auxiliary System)

: CL3449·2H

't

;. -"r
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36-70-1 Air Conditio~ing andl~r .Heater Syste,ms-Side M()unted Auxiliary 36-10-1

Air- Cond·itioningandlo[.tle~ter
Systems~Si.de 'Mounted- Auxiliary

... .., ..1 ,..', I,.... ~ ..,' • r _

; .~

DESCRIPTION .
AUXiliary A/C-Heat'er Cover Asse~bly __ ~ 36-70~2
Control Assembly- .. '.- ' 36-70-1
Expansion V~lve ~ : _ :. _.. : ..36-70~2 '
Function Selector Lev..er .. ;' ~ __ 36-70-1
Registers ,- :.~' _'. _' - _. ' ~ '.~ .~ 3'6~70~2

DI.AGNOSIS AN,D TESTING . '. .. .
Blowe~ Motor Current Draw '·T~st ~ , ~ .. ,36~7Q-3
Blower Motor Voltage. Test ~ .'..' .,.' ..: 36-70-2
Refrigerant System _.. _' ~ 36-70~4 '
Test Procedure ..................•> ~ '~,,_:: . 36-70':3
Vacu,um'System Tests" " ' .' ~ .. 36~7~-4

REMOVAL AND INSTALLATION '. '
;Auxiliary .Duct and Trim Panel _.

Assembly '.'.';,.~" .." , ,j, 36-70-4

SUBJECT . PAGE ,'. SUBJECT PAGE
'~ 4 ,

REMOVAL AND'INSTALLATION (Cont'd) , ..
Auxlli.ary Duct Ass~mbl~ .~ . _:',~. ~' ..~ ~, ~ ~ .:.~ .. 36-70-5

.. Auxiliary Evaporator Core ,Assembly ~ . : ~'136-70-8
.Auxiliary Heater and/or Air Conditioner,~ . . .

Assembly --: ~ ~. ~' ~ .'~' ~ '.:. .'36-70-6
Auxiliary 'Heater ,and/or Air Conditione~, -... ~

- Cover Assembly -' ;. ' -;; '..,.. : .. :. ~ .'~ 36~!0-4

Auxiliary ~~ater.Core 'and Seal :'., '. ~.,'
Assembly -' .. ~ .. ~' ~ .' '.. ~ '. 36-70-5

Expansion Valv'e ; 36';'70·'12
Refrig~rant Lines and Heater Hoses <.. 36·70·12
Resistor Assembly - . ' , '~ '~:'. '.. 3~"70-5 '
Super Club Wagon : 36-70-5

SP.ECIFICATIONS : ~ ;•.. ~: ..;.~ ~6~?0-22
VEHICLE APPLICA'T~ON . ~ ;;' ~ 36-70~1

CCl 3004·A'

FIG. Main and Auxiliary Climate' Control System
Applications

NOTES' •

CD NOT AVAILABLE ON VEHICLES WITH A 124" WHEELBASE'
WITH P205 TIRES ,

(3) NOT AVAILABLE ON CLUB WAGONS WITH BASE TRIM

Ari auxi'liary ·cnmate control system' is ,available. as an
option that can be used in combination with some of the
main' climate control system. Th~ chart in Fig. :'1 lists the
mai~ ~!.ld( ~ux.iliary system, ~pplications. . "

. ~ The auxiliarY system is availabl.e''as~:a combination air,
conditioning and heating system'i(the main system' has
the same combination. Fig. 2 illustrates the components
of a. typi~al auxiliary air condi~ioningan,d he~ting '~y~t~l'!'.

The interior components of the system ~r~ .mo~nt~d
on the LH side of the vehicle, between tne·$ide..windows
and fl90rpanand rearward of the 'driver's. sea~. All
components, -including the blower motor and ' wheel,
resistor, wiring grommet and seal;, AIC, core and seal,
heater core and ~ ~eal, and ,expansion; valve, are
serviceable from th~ inside of the vehicle.. '

To, remove ·any of the components" it is necessary. to
remove the auxniary 'A/C-heater cover assembly 'and
the first.-bench· se~t on vehicles so equipped. To service
the' heater and/o'r air conditioner as an assembly, it is
ajso: nec"~ssar)ito rer)love the LH side.window garnish
moulding'and loosen'the forward portion ,of the auxiliary
duct assembly. The duct assembly is attached to the
side ,of the bOQY with. ten screws. '

Control Assembly, ".

. Fig., 3. illustrates the type of control assembly that
. would be installed when: 1)" the vehicle is equipped with
an A/C-heater'~ystem or 2) ~~uipped with a heater only
system. From' the location" of the control· in the
instrument 'p'anel,: the driver. and front. seat passenger
have acceS$ to the..fuhctio~ and temperatu~e levers in
the main 'syst~l1J, 'as .well as to the separate 'switches
that control blower motor. speeds in the main. and
auxi,liary. un,its. ',04 ~' .;,

. . .... .

The auxiliary blower switch provides fo'ur operating
speeds .(HIGH,- MEDIUM HIGH, MEDIUM LOW, and
LOW)· plus an OFF: position .. This switch is located near

. the right .'edge of·the co'n.trol .assembly.· The auxiliary
blower switch will' not function' in ,any of its operating
positions unless the function, selector ,lever in the'main
system is in a position other than OFF. "

Function Selector Lever

, . In addition to using the thumbwheel louver control in
t,he, four (of five) rearward a~xiliary duct 'registers, the
rear seat passengers can adjust airflow With a 3':position
function ~electo~ I.ever. Refer to Fig. 4.

'As shpwn, a door' operated by' the lever can be set
fully forward to direct all airflow to the four rear duct
registe'rs. (The fo~ard duct register is located ahead' of

.the function lever. Asa re~ult, it is not affected by lever
position.) With the door in the middle,_position, airflow is
directed in approximately equal quantities to the duct
register and floor outlets~ With. the door in the, fully'

.)

x
x

..'~
x

ffi

'.

, x
x .

\., 'x
X

x .
x
x

HEATER, AIC . HEATER

X •.... :
'. X .' .

x

"SASE.SYS, '. AUX Sys0 . BASE SYS, AL!X, SysG) .
BODY STYLE' .

R~G, CARGO VAN

SUPER CARGO VA~

REG WINDOW VAN'

SUPER WINDOW VAN,

REG CLUB v.:-AGON

SUPER CLUB WAGON

VEHICLE \APPLICATION
..

E-1?O Through E-350 Vehicles.

DESCRIPTION
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36-70-2 :Air' Conditioning and/or Heater Systems-Side Mounted Auxiliary

" " AUX AlC· HEATER BLOWER MOTOR

CONDENSER ASSEMBLY
-19710-

36-70-2

eCL 3005-A

FIG. 2 Typical Auxiliary Ale-Heater System

rearward. position all air is' dit.ected. through the floor
outlets.

Expansion Valve
The expansi'on valve automatically regulates the floW

of refriger:ant into the evaporator, ~~d is the d,ividing
point in the ·s.yst~rn betw$en. high and Iqw .pressure
refrigerant. Refer to Fig.: ,5.

The temperature ,sensin,9" .,bulb, clamped "to' the
suc'ion (outlet) tube on the evaporator,' measures, the·
temperature of the- refrigerant in, the "suction tube. and
transmits the temperature ,va'riatiori to the expansion
Valv.e. This temperature variation .. re.gulates . the
refrigerant (R-12) flow "to" the core. When the bulb
senses a high temperature, the valve opens and floods
refrigerant through the··evaporator 'core~When the bulb .
senses a low temperature; the valve starts closing to

, shut off the refrigerant to the evaporator core.

Auxiliary A/C-Heater Cover Assembly.
The cover as~embly is attached' to the body with

sixteen screws on· both van and club wagon vehicles.
On vehicles so equipped, the first bench seat mus~ be
removed to service the cover as~embly. The auxil~ary
duct assembly must be: installed prior to installing' the
cover· assembly. Refer to Fig. 6.

On vehicles not equipped with an auxiliary AIC
heater duct assembly, a register assembly is attached
to, the discharge opening, as shown:~n Fig. 7. .

To . remove the auxUiary Ale-heater duct it is
necessary to remove the ,cover assembly, LH body side
window garnish moulding, and the first two bench seats
.on vehicles so equipped. The duct assembly is attacheq

to ~he body ~y fifteen .'scre~s on· club wagon vehi.cles,~
seven screws on van vehicles and four screws on Super
,Wagon vehicles.

: To' 'access the function selector lever and door for
service, it:- is necessary to rem.ove :.the· auxiliary duct
as~embly from ·the vehicle,:.·and the., duct '9ut~r panel

.. from the du.ct inner panel._

··Registers ~.

f The five register. as~emblie.s can be aqju~ted to direct'
air as desired (Fig. 8). The register. ·.Iouvers .can be
closed.to block most-of the ~irflow. The forward register
a~sembly can be rotated to totally bloc;k:the ai.rflow. To
remove. the regist~r, pry on th~ end pivot. with a- thin
blade to separate the pivot from the pivot hole and pull
the 'barret s'sse'mbly from the register housing. The pivot
ends of the barrels may have different sizes to control
register .position when installed. .

DIAGNOSIS AND TESTING

Blower Motc;>r. Voltage Test

All auxiliarY 'system blow~r motor. electrical circuits
use ground side switching to control the blower motor
speed. When performing blower. motor ~oltage_tests 0r'1
a system using ground side switching, the voltage
reading must be taken at the .ground side of the motor
(between the motor. and the resis,torassembly,
otherwise the voltage reading will be battery VOltage.
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36';'70-3 Air Conditioning' and/or Heater Systems-Side·Mounted A'uxUiary'

ECONOUNE=--m .
II •HI ~I"COOL·~IIIIIIIIIIIIIIIIIIIIIIIIII •••··"- 1111111111'WAA;vi'lt HI II
~

• II ~ _ 1111111111 .........." •
~ • r-A/C----, r-HEAT~----::::1 • ~~
----l..- LO FAT OFF -MAX NORM VENT FLOOR MIX ~ REAR· }----,.• · ....@~ OFF ••

FRONT VIEW OF AIC . HEATER CONTROL ASSEMBLY'
WITH MAIN & AUXILIARY BLOWER ~WITCHES

FUNCTION LEVER AIR DISCHARGED TO PASSENGER COMPARTMENT
POSITION MAIN SYSTEM CO AUXILIARY SYSTEM (2) .

OFF INACTIVE . NO BLOWER OPERATION INACTIVE . NO BLOWER OPERATION

MAX AIC RECIRCULATED AIR TO
INSTRUMENT PANEL REGISTERS

NORM Ale OUTSIDE AIR ro ,.

VENT INSTRUMENT PANEL REGISTERS

FLOOR. OUTSIDE AIR TO FLOOR OUTLETS RECIRCULATED AIR THROUGH
WITH BLEED TO DEFROSTERS AUXILIARY DUCTS

MIX OutSIDE AIR TO FLOOR OUTLETS
AND DEFROSTERS

DEFROST OUTSIDE AIR TO DEFROSTERS

CD TEMPERATURE BLEND DOOR @ DIRECTION OF AIRFLOW TO
POSITION WILL DETERMINE AIR REGISTERS, FLOOR OUTLETS OR

NOTES TEMPERATURE IN ALL FUNCTION BOTH DEPENDS UPON POSITION
SELECTO~ LEVE.R POSITIONS. OF AUXILIARY SYSTEM 3-POSITIQN

FUNCTION SELECTOR LEVER. •

36·70·3

• 'J •••

FRONT VIEW OF HEATER ONLY CONTROL ASSEMBLY
WITH MAIN ~ AUXILIARY BLOWER SWITCHES

CCL'3026-A

. FIG. 3 A/C-H'eater Control Assembly
'f • .,.

' ..,

Test Procedure
,. .

1. Insert probes of voltmeter into wire holes of blower
motor hardshell connectors and make contact with
wire terminals.. .

2. Measureyoltage -drop' acros~,' ~otor.

3." With engine running (battery voltage 'approximately
14.2' volts)', the voltage reading should be within

. the range specified for each switch position (Figs. .

. 9 'and 11). Connectors for the 'heater andlor AIC
.. system· are shown in Figs;' 10 and 12. .;

. ..•

Blower .Motor Current· Draw Test

1. Separate the, blow,er f"!1otor grou~n'd (orange). wire
from blower motor resistor.

2.·~ Connect, positive (+) ammeter lead to .female
" . ·spade connector on motor wire, arid .negative (-l

ammeter lead' to· blower- motor resistor.. ~ .
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36·70·4 . Air' Conditioning -and/or Heater Systems-Side Mou'nted Auxiliary

AIR FLOW SPLIT
BETWEEN FLOOR AND

REGISTER OUTLE1S

AIR FLOW
TO FLOOR OUTLETS

36·70·4

L2159-2C

FIG. 4 Auxiliary A/C:-Heater· Function Selector Lever'

FIG. 5 Expansion Va~ve

3. With a fully charged battery, operate blower in
each switch position and record current· draw
(amps). The current draw for each switch position
should approximate the values shown in the charts
in Figs. 9 and 11.

EVAPORATOR TO
COMPRESSOR

HOSE ASSY
- 19N617 - ,

: ..

r

AUXILIARY HEATER
INLET HOSE
. 188402 -

CONDENSER
liQUID LINE

TO EVAPORATOR
TUBE ASSY

-19835-

CCl3006-8

Vacuum System Test~ ~ I

Vacuum is used to control water valve operation. Refer
to Section 36-65 Ale Heater System-E-150-E-350 for'
vacuum system test proced,ure. '. .

Refrigerant Systen:"

Refer to the refrigerant system tests in Section 36-65
Ale Heater System-E-150-E-350 for refrigerant
system diagriosis'~ ,

REMOVAL AND INSTALLATION

Auxiliary Heater andI or Air Conditioner
Cover Assembly" ., . ,

. .
Removal and Installation

1. Remove first ,benc~ ..seat, if so equipped.

2. Remove auxiliary~, heater and)or air conditioner
cover assembly attaching screws .and., remove
cover (Fig. 6). . .

3.' To install, position c.over :a,ssembly t9 ~ody side
panel and install, attaching screws.

. ~ ,

4. Install ,bench seat, if r~rno\(ed. Tigh~en retaining
bolts 34-~1 N· r!' (25-:49 .~t-~p). '. '

Auxiliary Duct :'and Trim' Panel' Assembly

. The installation of the auxiliary duct a'nd trim panel
assembly is shown in Fig. 13. The auxiliary heater·andl
or air conditioner cover assembly. must be remqved
before removing the auxiliary duct and trim'- panel
assembly.
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36·70·~ Air Conditioning andI or ~eater. Systems-Side Mounted Auxiliary 36·70·5

FIG. 6 Auxiliary System Cover~Remo~al and
Installation

Auxiliary Duct Assembly

Super Club .Wa'gon .
'. ..." • i,

To service the auxiliary d~ct ass~"lbly,. the auxiliary'
heater ~.ndlor air conditioner cover assembly (Fig. 6),
the auxIliary duct and trim panel assembly (Fig..~ 3)' and
the rear tnm panel must be removed. Refer to Fig. 14
for installation of the"auxiliary duct assembly.

A~~i1iary Heate; Core· arid Seal, AsserTIbly ."..

Removal
1. Remove first' bench seat, if" so~~ equipped.' ',"

~ ,~.

2. Remove auxiliary heater and/p,r air conditjoner
cover attaching screws (Fig. 6), and remove cover.

3. Remove and discard strap retaining heater core in
~uxiliary sy~tem case.' " '

4. Remove heater hoses from auxiliary heater core
(two clamps), and plu·g hq~es with suitable
15.~75mm (5IB-inch) plugs.

5.·~ Disengage wire assembly from ~heater ,core seal.
q. Sli'de the heater core and seal assembly out of

housing ~Io~~ Refer Fig~. 15:

Installation
:1.' Position wire assembly ~o one side and slide heater

core and. seal "assembly into housing slot.
2. ReTove. plugs fro~' heater hose.',
3. Install heater hoses on heater core. tubes (two

clamps). " : ' ..

4... " Fill cooling syst~m. to specification and check for
coolant leaks. Refer to Section 27-02 for cooling
system s'ervice procedures. .; , .

I

EVAPORATOR', .
"'COVER
ASSEMBLY
19A612

L533S.1A

FIG. 7· Re~ist~r A~sembly~Remo~aland I~stallation

5. Install a new strap ·to retai'n heater core in case
assembly. .",: :. .

6. Install auxiliary, heater andlor air c6nditi~ner cover
(Fig.~6)'. . . ,: ," . .

7. Install bench se~t~ if ~o equipped.:fight~nretaining.
" bolts to 34..61 .N·m;~2~"45 ft..lb). I < •

.Resistor Assembly .' ".

Removal

1. ~emove first be'neh seat, if so equipped.

2. R~niove auxiliary h~ater and/or air conditioner
cove~ retaining screws and remove cover (Fig. 6).

3. ' D.isc9nnect wiring connectors from resistor
assembly (Fig. 15).

4. ' Remove two re"sistor. retaining screws and remove
r7sistor assemply. .. "

Installation

1. Position resistor to housing and install two
:1 r~taining screws.

2. Con'neet wiring connectors to resistor assemb~y
(Fig. 1'5).

I
SCREW-38Q651-S9

(11 REQUIRED)

i.~j

AUXILIARY DUCT AND
TRIM PANEL ASSEMBLY-18D283

~1B

S<;:REW-55962·S47 (5 REQUIRED)
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36-70-6 ~ir Conditioning and/or, Heater Systems-Side Mounted Auxiliary. 36·70·6

3. ,Hold auxiliary' unit cover in place and check
operation Of blower 'at each blower spe.ed.DO'
NOT touch resistor during or ,after operation of'
blower motor.

4. " Install. a:uxil,iary heater and/or air conditioner cover
. (t:=ig. ~). ,

5. ~Instalrbench sea~; if so equipped. Tighten'ietaining
bolts to 34-61 N -m (25-45 ft-Ip).

- '.. .~ .. .(

Auxiliary" t"eater andlor Air Conditioner '
Assembly' ,

Removal

1. Discharge refrigerant from " A/C system if an
~uxiliary AIC is installed. ' ".

. , . r ." ." .

2: Rem9ve tirsrt·bench': seat, if so equipped.

,3. Remove auxiliary heater' and/or air conditioner
cover retaining. screws and remove cover (~ig. 6).

4. Disconnect heater hoses from heater ~core tubes
and plug hoses with $uit~ble_15.875mm (5/8-inct'l)
plugs. Plug heater core tube,s to prevent coolant·
~pill duri~g removaL.. .',

5. Using' a backup wrench to prevent component
darnage, disconn~ct, liquid ,line from .expansion:.,
valve, and suction line from evaporator core (if
equipp~d··with auxiliary A/C). '

6. Cap lines and fittings to prevent entrance 'of dirt ,
and moisture into refrigerant ·system.' '

7. Working ur)der vehicle, disqonnect blower motor
Wires at .connectors and'disengage wiring harness
frqm retaining strap.' '

:- ..~ " .•

VIEWA
1, '

..... "'t

COVER ASSY..

FIG. 8 Registers

8. Remove case assembly retaining screws (Fig~ 16).
.' Then, lift case assembly, disengage wiring harn~ss .
,grommet from fl,oor seal, and remove case
assembly from' vehicle. .

Installation
1. Ensure that all seals are in place'on bottom of case

assembly. Place case assembly near installed
position and route wire harn~ss through floor seal.
Seat harness grommet in floor seal.

2. Position case assembly over tloor s~al, refrigerant
lines an9 heater hoses, arid to, body si~e.

3. In~tall case ass~mbly attaching. screws (Fig. 16).
4., Wo'rking under vehicle, route'· blower motor wires

through support strap and' connect wires at
har'ness :connectors.

~ ~..
5. Remove plugs from "heater ,hoses.

, . ; .

6. 'Connect heater hoses to heater cor~, if equipped
Witti an auxiliary heater. Tighten hose' clamps only,
to 14-20 N -m (12-18 in-Ib).

7.' If equipped with an auxiliary air conditioner, remove'
caps from refrigerant lines. Then" connect.
refrigerant lines to expansion valve and evaporator
core. Use new O-rings lubricated with clean

.refrigerant oil. Tighten all 'fittings using a backup
wrench. to prevent component damage.

8. Fill 'co'oling system to specification and .check, for
coolant leaks (if equipped with an"auxiliary heater).
Refer. to Sectio~ 27-02" 'Cc),?~ingSysteril Service.

9. ,Leak-test, evacuate and ch.arg~ refrig~rant .system
following recommended procedures,.' if equipped.
with auxiliary AIC~ ','

.: "----

L2161-2E
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36~70-7 Air C~nditi~ning and/o~ Heater Systems-Side Mount~d.!'uxiliary

HEATER WIRING DIAGRAM
MAIN AND AUXILARY SYSTEMS ' ...

FUSE
LINK'

. - 18 GA: WHITE-

C1106

AUXILIARY HEATER IT].
BLOWER
MOTOR

RESISTOR .
. C1106

AUXILIARY
BLOWER
MOTOR'

270 BKIY

, C1102.

AUXIL~ARY~".--~-.
BLOWER -----

RELAX· ;. : ..

C1102

. . -" ~~

J .~'.

F,RONT,
BLOWER'
SWITCH

C1116

261
O/B

753

Y/R
TO

"FUSE LINK

MAIN
BLOWER
MOTOR
RELAY

r
Y/R

. 753

I
.C111~"

57 BK

C1113

Y/R

753

10

6,5

3.5

12.8

'.J

C1118

BLOWER
R'ESisTORS

VENT, ..
"~LOOR
. _.MlX

:. ~OEF

9

3

/.
/.

I

16

24

FUSE
BLOCK

r~91 ..
I 15AI .. '·
~~ .

181 0 '

',' 'C1111

FUNCTION
SELECTOR

SWITCH

NONE

1 ·4

1 - 5

1 ·2

1 ·3

MAIN .BLOWER SWITCH

AUXILIARY BLOWER SWITCH

LOW NONE 4 3.5

MED LOW 2.- 5 11 7.0

MEO HIGH 2-4-5 18 9.8

HIGH 2 - 1 ·4 26 12~8 .

HIGH

MEO HIGH

MEO LOW.

LOW

OFF

TERMINAL CONTINUITY C~RRENT DRAW
BLOWER SPEED CONNECTIONS·· '. AMPS VOLTS

·TERMINAL CONTINUITY CURRENT DRAW
BLOWE~ SPEEP CONNECTIONS· AMPS VOLTS

57
BK

eel 3007·8

THERMAL
LIMITER' .

261 C1105 261 C110<6

O/BK -. « O/BK

751 C1105 751' C1106

OBIW ( ('0 oalW .' <
752 'C1'105 752 C1106

. Y/R «. Y/R" <
754 C1105 754' Ci10S

LGIW <( LGIW <
AUXILIARY
BLOWER

RESISTORS

C1104

«
C1104

~(

AUXILIARY
BLOWER
SWITCH ~

751 C1104
-----.....O-SIW---....« (

C1103, 752

) Y/R

C1103 754

) LGIW

261 ·C1104
-O/~BK--------e( -

C1103

'BK

AUXILIARY
'BLOWER
:·SWITCH

57

(*) Common Terminal-2
(*~) Common Terminal-1

FIG. 9 Main and Auxiliary Blower Wiring Diagram
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36·70·8 . Air .Conditioning and/or Heater Systems-Side Mounted Auxiliary. ·~36·70"8

PART OF C1103
19A885

HARNESS . TO AUX
BLOWER
SWITCH

PART 'OF
19949 HARNESS

PART OF
BLOWER
MOTOR

~
7521Y/R

'754 LGIW
2610/BK"

, 751DBIW
TO SMALL] PART OF AUX

RESIS· (§L- 0 BLOWER MOTOR
TOR

(HEATER L@¥-19949'
ONLY) 270 BK/Y

PART OF
19949

" HARNESS (1)
INSIDE VEHICLE, UNDER

AUX BLOWER COVER

., NOTE: (1), THIS HARNESS
, USED ONLY IF VEHICLE

HAS AUXILIARY HEAT~R

TO AUX
BLOWER
MOTOR

RESISTOR

C1106

UNDER BODY, ABOVE LEFT
FRAME RAIL, FORWARD OF

AUXILIARY BLOWER ASSEMBLY

371 PKIW~~ 371 PKIW

751/DBW~~.751 DBIW,

752 VIR 752 VIR
754 LGIW 754 LGIW

261 O/BK - 261 B/BK

C1105

PART OF PART OF
19949 HARNESS 190605 HARNESS

PART OF
19A885 HARNESS

BEHIND iNSTRUMENT PANEL
CENTER OF VEHICLE '

879 BK/O

268R/BK~
'269 BL/R _ '

57 BK

270 BK/Y

~
753.Y/R
884'Y
8830

IN ENGINE COMPARTMENT
- LEFT SIDE '

ON DASH PANEL

NOTE: ONE REALY (INBOARD)
USED FOR AUXILIARY BLOWER.
(AUXILIARY A/C OR HEATER)

ANOTHER RELAY (OUTBOARD)
USED FOR STANDARD BLOWER,

C1'02

TO AUXILIARY
BLOWER
MOTOR
RELAY

3:~ GR/W'[@l' a- 348 GR/W _

, .'.~ \I-- 347 BK

PART OF
19A885 HARNESS

TO BLOWER
~WITCH

261 O/B' a-- 269 BlIR
260,R/BK.. m~ ,57. BK

C1l1E?

PART OF
19A885

HARNESS

C'113.', ~.

PART OF
.19A885

HARNESS

~1810'

PART OF
19A885 HARNESS

.;. 1810--,8

C1111

PART OF
14401

HARNESS

PART OF
19949

OR 19A885
HARNESS

8r-884 YBK--;@).

C1110

. PART OF
AUX BLOWER

MOTOR

INSIDE VEHICLE, UNDER
AUX BLOWER COVER

:
BEHIND INSTRUMENT PANEL

. RIGHT OF COLUMN BEHIND INSTRUMENT PANEL
I t,.. RIGHT SIDE NEAR pLENUM

UNDER INSTRUMENT PANEL
ON CONTROL ASSEMBLY

.~ '.

. TO
FUNCTION
SELECTOR.! I

: :, SWITCH, ';

PART OF
19A8~5. HARNESS

-. ',348GR/W~348GR/W
753 Y/R~1810

BET. MAIN BLOWER MOTOR
AND

, BLOWER RESISTORS '

PART OF HARNESS
...- - 14401 -

0500-14489·AB

," ,j: 261 TO

L~515 ,~g~:

C1167PART OF
HARNESS
. 14A464~ .•...

2-CIRCUIT ~ONNE~TOR - .

C1154PART OF'
1~A885 HARNESS

BEHIND INSTRUMENT PANEL
CENTER OF VEHICLE '

'C1118

PART OF
BLOWER
M9TOR

~
268_R/BK
57 BK
270 BK/Y
269 BL .

~O

'TO
BLOWER
MOTOR

RESISTOR
(FRONT A/C)

C1117

, BEHIND INSTRUM'ENT PANEL
RIGHT OF COLUMN

;,

BET. AUX. BLOWER RELAY
AND AY;X BLO~ER MOTOR

SEE EVTM
. MANUAL

CCl 300~~B

FIG~ 10,~ain and Auxiliary Blower Wiring Connector~

';10. Install auxiliary heater anqlor air conditioner 'cover
assembly' (Fi9" 5).

11. Install bench seat, if so equipped.' Tighten retaining
bolts to 34-61 N· m (25-45ft-lb).

.Auxiliary ~vapor~tor Core Assembly

Removal '

NOTE: Whenever a refrigerant line, expansion valve or '
evaporator core in the auxiliary system is replaced, it will
be necessary to replace the suction accummulator drier
in .the main -system.

1. Remove first b'e.nch seat, if so equipped.

2. Remove. auxiliary heater andlor air conditioner·
cover assembly retaining scr.ew~ and _remove
cover .assembly (Fig. 6).

3. Discharge the refrigerant system following
recommended service proc,~dures. Observe all'
safety precautions. .

4. Using backup wrenches to pr~vent component
damage, disconnect suction -line from evaporator
core and liquid line from expansion' valve..Cap all
open refrigerant line connections to prevent
entrance of dirt and moisture. .

5. Disconnect heater hoses (if equipped~' with an
auxiliary heater) from auxiliary heater core and plug
hoses with suitable 1S.87Smrn (S/8-inch) plugs:,

6.' Remove four screws retaining evaporator..core aA.,d·
l1lounti.ng bracket to auxiliary... ,case.: a~sembly,
(Fig. 17).

7. Remove evaporator core, expansion valve anq
core mounting plate from case assembly ·(Fig. 17).
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36·70~9-- ~ir "Conditioning and/o"r Heater·.. Systems--Side Mounted:Auxiliary 36-70-9

~ -.
. i'

~ " .....s.' ~' .."'"

.. -.)
. ,

THERMAL
LIMITER

RIO

269

LB/O

260
I'

. (~

FRONT BLOWER 
SWI~CH

Ir~-------} I;~~R
.,. . .' 5151O/R

.'~~~~~R:

261TO/B~

1~:K 261iO/BK

BLOWER- ~."
RESISTOR

"'j\

269

753 Y/R

- -57lBK.....
I

~? I BK

~

"'261

; .

FUNCTION
SELECTOR
SWITCH'

SEE FIG. 12'_
FOR

CONTINUATION ..
TO AUXILIARY SYSTEM CIRCUIT

.'.' .

TO
OVERDRIVE
CANCEL SWITCH

Dill
'1" Ale '

_II- COMPRESSOR
CLUTCH

181

BRIO

347·

BKIY

57

BK

181

AlC
COMPRESSOR
CLUTCH
DIODE

14A604
(REF)

HO~.IN RUN

'-·r -,-
;'.' I 9 I' FUSE;:

"1 15A'1 PANEL.

~ '.J

3481LG/P

"-...;,;;..-----'n~~~:~~fl~UJ~~ESSURE '.
348 LG/P, • SWITCH -

..-.. OPEN BELOW 169 kPa (24.5 ~SIl

l
CLOSED ABOVE 293 kPa (43.5 PSI),

ELECTRONIC r4r ' 347 BKlY
• ENGINE 1- .~ I . 347, -., -' ,

CONT;~~, • 10 I ) . BKIY .' •

MODULE L. _.J t.
347 BKJY

~""--""IIII!IIIIlII!III!"

--
WIRE COLORS WIRE COLORS (CONT.) SYMBOLS

BK - BLACK OIBK - ORANGE/BLACK A. CONNECTOR
B~Y - BLACKIYELLOW OIR - ORANGE/RED
BRIO - BROWN/ORANGE .. R/O - REDIORANGE

.' -. • SPUC; :.:~ ..
LB/O - LIGHT BLUE/OR'ANGE . Y- YELLOW .-'

LGIP - LIGHT GREEN/PURPLE YIR - YELLOW/RED '=" GRO~ND4 (.,

-. CCl3603-A'

." f

-,,:... '

... -:
.1." .... ,;. .

"''''''. .;.;...

. ~;,

" t~.

i (
~.

. "' .....,.,. ..

.i ,-

.....

,FIG. 11 Ale-Heater' Main' and Auxiliaty Blo~er' ~~ring Diagram'
• --:,,#:1 .

"''''t' •

• , f.
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36-70-10 ~i~:1Conditioning and/or Heater' Systems-Side Mounted Auxiliary 36-70-10

SEE FIG. 11 .. .
FOR MAIN SYSTEM .
PORTION OF TOTAL

MAIN It AUXILlA~YCIRCUIT

AUXILIARY
HEATER
BLOWER
MOTOR
~ESISTORB .
.,' ~.270 B.KlY
-------,

. I
I ..

AUXILIARY
HEATER
WITH OR
WITHOUT
AUXILIARY
AlC

.. WIRE COLORS WIRE COLORS (CONT.) SYMBOLS

BK - BLACK O/BK - ORANGE/BLACK A CONNECTOR
BKIY - BLACKIYELLOW

\
O/R - ORANGE/RED

• SPLICEBR/O - BROWN/ORANGE R/O - RED/ORANGE
LB/O":" LIGHT BLUE/ORANGE Y- YELLOW ..! .GROUNDLG/P - LIGHT GREEN/PURPLE Y/R ~ YELLOW/RED

261

AUXILIARY
BLOWER'
RELAY .

PKIW Y/BK

aiii_3• 7•1 _ .....(i-_884__IIIIj)).__....... ~ II~

AUXILIARY
BLOWER
SWITCH

753

CCl3604-A

FIG. 12 A/C-Heater Main and Auxiliary Blower Wiring Connectors
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..........

Air .Cond~tioning and/"or H~~ter .Systems-Side Mounted Auxiliary 36·70~11

FIG. 13 Auxiliary Duct and. Trim Panel Assembly

FIG. ~4 Super Club Wagon Auxi~iary Duct Assembly

~.
FRONT OF VEHICLE

. ~-... -,...:..,... ... -1 ..

~ ;
_- --73

. ,
\
\

> \
.\,

\
,-~-', .,------ . ...._.....

~~--~~~~l
VIEW SHOWING INSTALLATION

OF ptATE AND REGISTER
ASSEMBLIES WITH TRIM PANEL

L26S1·2B

• f

'1
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36-70-12 Ai.~ ~onditioning'and~~r Heater :Syste.ms-SideMount~d~u~iliary 36-70-12

,8.' If ., evaporator, "core is to be replaced, remove·'
expansion valve" and mounting plate, from
evaporator cor~:

'Installation, '. . . .
'1 .' , Conhect e.,xpansion valve to evapo'rator core inlet

tube usin'g" a new O-ring' lubricated wi~h clean
refrigerant oil. Tight~n connection' to' 21-27 N -m
(15-20 ft-Ib) usin'g a backup wrenqh !o" prevent
component dama~e. . ~ ... '. ' . ,

2. Clamp the expansion valve
L

capiliary pulb to
evaporator core outlet ·tube.,·_..making .sure 'bult~

makes good contact. with outlet tube. Clean bqth .
surfaces..Wrap capiliary bulb and outlet-tube with ~ .
in~ulating tape, Motorcraft YZ-t or equivalent. ; .

3. Wrap ends qJ evapor~tor core with in'sulating tape.
4. Attach mountiflg pl~,te' to expansion ·valve. end ,of

evap<;?rator. ~ore wiJt}, two sc(ews... " .
5. 'Carefully position .evaporator 'core to case and

refrigerant· lines.' Use new O-rings lubr~cated with
~Iean refrigerant- 0~1 at refrigerant line connections.:,

6. Tighten refrigerant line connections; suct,ion line to
, evaporator core 41-47 N -·rh (30-35 ft-Ib)/Iiquid line;

to expansion valve 14-20 N'-m (10-15 ft-Ib). Use'a
backup. wrench to prevent~bmponent ,'darriag~. ,

7. Install ',four screws' that retain e'vaporator.c6re ' .
mounting brac,kets to evaporator case..:'.' '~, ,

8. R~move plugs from heater hose~.'

9. Connect heater hoses to heater core. Tighten tJo'se
clamps to 14-20 N -111 (12-18· in-Ib). DO NOT

.overtighten hose ,~Iamps.

10. Fill radiator to sp'ecified level with coolant. Refer to
Section 27-02,- Cooling System Servic~.

,11. Leak-test, evacuate and charge the refrigerant .
system following re~ommended service'
procedur~s. ,Obserye all safety precautions. - .'

~1.2. Install auxiliary h~ate'r and/or air conditioner cover
assembly' (Fig. 6~;.

13. Install bench seat, if $0 equipped.. Tight~n retaining
bolts 34-61 ~ -m '(25-45 ~ft-Ib).

·Expansion Val~e.

Removal
1. Remove first··'bench seat, if so equipped.
2. Remove auxiliary heater and/or air 'conditioner

cover assembly' (Fig. 6).

3. D'ischarge ref.rigerant system fo.llowing
recommended procedures.' Observe all safety'
precau~ions.

4. .Disconnect liquid line from expansion valve (Fig.
16). Use a backup wrench to prevent entrance of
dirt and moisture.

5. '. Remove insulating tape from evaporator core
outlet tube. Then, remove clamp and expansion

.valve capiliary bulb from outlet tube of evaporator
core. . .

, : , ......
HEATE~ CORE AND SEA~ ..... I

L2175-1E

"'.
FIG. 15 Heater Core and Resistor ' .

~~

6. ~ Using"a backup' wrench, "r~move 'expa~~ion. valve
from evaporator. cor'e inlet tube. 'Cap inlet tube, if it
will be open to' atmosphere more· than 15 minutes.

\ .<"., ...

Installation ,'"

1. Connect expansion valve to evaporator core inlet
. tube using a new O-ring lubric'ated' with clean.
. refrigerant oil. Tighten connection only-'fingertight .
.at this time. .

2. Connect liquid line to expansion v~lve using a new
. .O-ring I~bric'ated with cl~~n ref~ige'rant oil.

3. : Using two wr~nches, tighten' . liquid , line. to
expansion valve fitting to 14-20' N-m (10..15 ft-Ib).
Tighten expansion 'v~lve to evaporator- core fitting
to 21-27' N -m (15-20 ft-Ib).

.' ,

4.' Clamp' expansion valve capiliary" tube bulb to
evaporator core outlet J.l1be. Clean both surfaces.
Bulb must .ma~e .good contact with outlet tube.:

5. .Wrap evaporator core outlet tube and capiliary
,tube bulb with insulating tape.

6. Leak-test, evacuate and -c~arge refrigerant system
following recommended procedures. Observe all
safety precautions. :

1~" Install auxiliary heater and/or ai( conditioner cover
assembly (Fig. '6).. ' ..'" I • " ~

8. Install first bench seat, if so equipped.

Refriger~nt Lines and Heater Hoses
The refrigerant line and heater hose 'routings for front

. and auxiliary systems are shown in Figs~ 18 through 25.
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36·70·13 , Air Conditioning~and/orHeater Systems-Side"Mounted Auxiliary 36·70·,13

AUX.'HEATER & AlC ASSY.
- 180283-

SCREW
'385893.S9
(5 REO'D)

(WAGONS & WINDOW
VANS ONLY)' ,

-::-'l~~ .
~------;

•••FRONT OF VEHICLE

VIEWB'

FRONT OF VEH'IClE .

AUXILIARY HEATER
OUTLET TUBE ASSY.
. - 18B402 - .

EXPANSION VALVE
-,19849 - ..

AUXILIARY HEATER
INLET HOSE

: 18'B402 -

0'

J \

GROMMET
- 18A459 - '

TO'EVAPORATOR
TUBE ASSY.
'- -19835-

'': VIEW A

FRONT OF VEHICLE~

VIEW B
CCl3.040-A

FIG.: 16 Auxiliary Ale-Heater A~semblY

, "

, \:..
t"

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



36·70·14 Air Conditioning and/or Heater'Systems-Side Mounted .Auxiliary 36·70·14

HEATER CORE AND SEAL
L2175-1E

• h'

FIG. 17. Evaporator Core Installation .

. . .
, t' -.'

••FRONT OF VEHICLE

PART PART
ITEM NUMBER DESCRIPTION ITEM NUMB~R DESCRIPTION

1. 190734 MANIFOLD & TUBE ASSY. 8. N804331-S79 BQLT
2. 190629 COMPRESSOR & CLUTCH ASSY. (2 REO/D)
3. 190887 JUMPER WIRING ASSY. 9. (REF.) INTAKE MANIFOLD VACUUM
4. (REF.' VACUUM HOSE FiniNG
5. 190702 CAP ASSY. 10. 19E746 LOCK COUPLING CLIP
I. 19710 CONDENSER ASSY. 11. 190887 CLIP (PART OF WIRING ASSY.)
7. (REF.' WIRING ASSY. (ATIACHES WIRING ASSY. TO

OIL DIPSTICK)

eCl3610-A

FIG. 18' Main and Auxiliary A/C-Heater System-Lines and Hoses-Engine Compartment-4.9L (300CID) Engine
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36-70-15 Air Conditioning, and/or Heater Systems-Side Mounted Auxiliary

EVAPORATOR
TO COMPRESSOR

HOSE ASSY
-19N617-

'" ",FRONT OF
VEHICLE

.~

36-70-1.5

CCl3205·A

FIG. 19. Main and Auxiliary A/C-Heater "System-Lin~s ~n~ Hoses-Engine Co.~part·ment -5.0L (302 CID) Engine.

;'

". "':

_ •. ?"
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36·70·16 Air Conditioning and/or -Heater Systems-Side Mounted Auxiliary 36·70·16

PART PART
ITEM NUMBER DESCRIPTION ITEM NUMBER DESCRIPnON

1. 190734 MANIFOLD & TUBE ASSY. 7. (REF.) WIRING ASSY.

2. 190629 COMPRESSOR & CLUTCH ASSY. 8. N804331-S79 BOLT
3. 190887 JUMPER WIRING ASSY. (2 REO'D)
4. (REF.) VACUUM HOSE 9. (REF.) INTAKE MANIFOLD VACUUM

s. 190702 CAP ASSY. FiniNG
6. 19710 CONDENSER ASSY. 10. 19E746 LOCK COUPLING CLIP

CCl3611·A

FIG. 20 Main andA.uxlliary A/C-Heater System-Lines and Hoses-Engine Compartment 5.8L (351 CID) Engine
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36-70--17 Airi.ConditiQning.:,and/or Heater ,Syste;ms~Side MC?unted 'Auxiliary. 36-70-17 .

INTAKE MANIFOLD
VACUUM"FlllING

VACUUM HOSE IS ROUTE:O
OVER ACCELERATOR CABLE

FRONT OF'
f VEHICLE

.,0....
Or.,)

VACUUM HOSE
-381377-S3800-

. ' ..~

\ 1 'PART OF
:':'CONOENSERASSY

.;' 'S,.., -19~}6-

t.

...

'. CCl 3207·A

FIG. 21 Main,'and Auxiliary A/C-I;h!ater System-Lines and Hoses-Engine. Compartment 7.3L Diesel Engine

.( ...\;, .. ,

, :' ).

'.':.'! , ...... .... '.

·"':1'

..
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36-70-18

•FRONT
. OF

VEHICLE

Air~\ Conditioning and/or Heater Sys~ems-Side Mounted A~xiliary

4

•FRONT OF VEHICLE

VIEW A

PART PART
ITEM NUMBER DESCRIPTION ITEM N~MBER . DESCRIPTION

1. 190734 MANIFOLD & TUBE ASSY. 7. (REF.) WIRING ASSY.
2. 190629 COMPRESSOR & CLUTCH ASSY. 8. N804331-S79 BOLT
3. 190887 WIRING ASSY. (2 REO'D)
4. (REF.) VACUUM HOSE 9. (REF.) INTAKE MANIFOLD VACUUM
5. 190702 CAP ASSY. FITTING
6. 197.10 CONDENSER ASSY. 10. 19E746 LOCK COUPLING CLIP

36-70-1Q

CCl3613-A

. FIG. 22 Main and Auxiliary A/C-Heater System-Lines and Hoses~Engine Compartment-7.5L (460 CID) Engine
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36·70·19 Air Conditioning and/or f:leater Systems~Side' 'Mounted: Auxiliary 36·70·19

';'. TO VACUUM
~ MANIFOLD

FITTING,

AIC HOSE ASSY. .
SUCTION LINE

- 19N617 .

PART OF VACUUM
RESEVOIR I

- 190848 -

"SCREW
- 42134-536 

(3 REQ'£?l ',~~

., '. VI~W C CCl3037-A

,SEE VIEW 'A

VACUUM FITTING
(DIESEL ONLY)

VIEW A

UNDERBODY
.. HEATER TUBES

... HOSE ASSY. ..............;.._...-..,......,
-, 18C553 -

VIEW B

HEATE'R HOSE ASSY.
. 18C266 - '

y-
AIC HOSE A·SSY., .•

SUCTION LINE .'
: 19N6rt- ..

I

FIG. 23 Typical Hose and Tube Routing and Connections at Dash Panel-Main A/C-Heater and Auxiliary l1ea~er
Systems' .

.~.

,-.."
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, 36-70~20 ,Air C~n'ditioning and/or Heat,er Systems-Side Mounted Auxiliary 36-70-20

. AUX A/C
TUBE ASSY.
- 19A834'-

I

NUT
- 45188-52.-

CCL 3038-A

HOSE ASSY,

- '19N617 -~E) .Jme
. ISUCTI~N L~/ .-"

, , SCREW
- 42134-S36 .

(4 REO'D)

NUT '
- 45188',52 -

VIEWC

SCREW
·380481 
(2 REQ'D)

VIEW A

UNDERBODY
HEATER TUBES

VIEW B

HEATER HOSE ASSY,
. 18C266 .

HOSE ASSY.
. 19N651 .

(LIQUID LINE')

WIRING ASSY.
·14401·'

AIC HOSE ASSY.
SUCTION LINE

- 19N617-

FIG. 24 Typical Hose and Tube ,Routing and Connections at Dash Panel-Main and~ Auxiliary Ale and Heater
Systems .,

, ..
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36·70·21 Air, Conditioning' aridJor Heater Sys~ems-Side Mounted Auxili~ry 36~70·21

'CCL 3039-A

HOSE CLAMP
- 19B679-

,-

VIEW A

~.
FRONT OF VEHICLE

j'
TlJBE ASSY.

- 19835 :
VIEWS

TUBE ASSy'
- 19N617 -_

~'

FRONT OF VEHICLE

FIG. 25 Typical Underbody Routing of Ale-Heater Hoses and Tubes Between Main. and Auxiliary Systems
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36·70·22

SPECIFICATIONS
ELECTRICAL

Air' Conditioning and/or 'Heater Systems-Side Mounted Auxiliary

TORQUE SPECIRCAnONS

36-7;;11IIII

System Protection
Main System

AUXiliary System

15 Amp. Fuseo .in Fuse Panel

~se Unk (Orange) Connected .
to Starter Relay or Dual Battery Relay

DescrIption

Expansion Valve to Evaporator Core
Liquid Line to Expansion Valve
Suction Une to Evaporator Core

Torque
Hem Ft·Lbs

21-27 . 15.20
14-20 10-15
41-47 30-35

BIo~ Speed Amps. volts '

C,utch Cycling Pressure Switch - Main System
Expansion Valve - Auxiliary System

Blower Motor
Current Draw

Auxiliary System Low
Med. Low :
Med. High

High

4.0
7.'3

13.8
23~0

'4.0
6.0
9.0

, 12.8

'COMPRESSOR

lo.Cylinder (FX-15) with all gasoline engines
6.Cylinder (6E171) with all diesel engines

Refer to section 36-36 for FX-15 compressor, 36-37 for 6E171
compressor.

Illumination
Control Assembly One 1CP - 161 Bulb

FUSE POSITION 9
15 AMP FUSE

REFRIGERANT (AIC ONLY)

Cycling Clutch Control
De-Icing Switch Common with Main AlC System

System Protection
High Pressure Relief Valve Common with Main AlC System

Capacity
Main (Front) System Only" 3V2 Lbs. Plus V4 Lb. Minus 0

56 Oz. Plus 4 Oz. Minus 0 '
<, 1.588 Kg. Plug 0.113 Kg.,Minus 0

. Main (Front) System 4V2 Lbs. Plus V4 Lb. Minus 0
and AUXiliary System 68 Oz. Plus 4 Oz. Minus 0

1.928 Kg. Plus 0.113 Kg. Minus 0

Type
Refrigerant 12 (R-12) Dichlorodifluoromethane CCI2F2

Ford Spec. ESA-M17B2A
MotQt'craft Part Number

30 Lb. Container YN-7 '

FUSE POSITION 6
35 AMP FUSE

CL3447·2G
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37·01·1

GROUP"
'..... '

(19000)

SECTION 37-01 SpeedControl"'~ystem

ADJUSTMENTS " ", .,).
Diagnosis Guides , 37-01-19
Linkage Adjustment-Actuator Cable •..... 37-01-18
Vacuum Dump Valve Adjustment ...•..... 37-01-18

DESCRIPTION"AND OPERATION
Ground Brush . ~ . '......•....••.....•.... '. 37-01-4
Speed Con'trol E-15Q.:-E-350, F-15O-F-350

and Bronc9 :. ~"' 37-01-1
Decreasing 'Set· Speed .. '.•...........•.. 37-01-2
Increasing. Set Speed ....••.......•...••. 37-01-2
Resume 'Feature ...•...... ~ ' 37-01-2
Vacuum Dump Valve oi •••••• ~ ••••• 37-01-4
Vacuum Reservoir Assembly (7.3L Diesel

Engine) "r••••••••••••••••••••••••••• ' •• 37-01-4
DIAGNOSIS AND TESTING .

Amplifier Test .........•................ ~ 37-01-5
Brake' ~Stoplamp Switch and Circuit' ,

Test ..... '~ ...• ~' ..••............'..•..... 37-01-14
Clutch Switch Test-F-15Q-F-350, E-15Q- '

E-350 and Bronco : 37~01·17
Coast" Circuit Test ...••.....••...•... ~ .• ~ 37·01-10
Control Switches Test 37·01·5
Horn Relay CirclJ,it Test-E-15Q-E-350, ,

F·15Q-F-350 and Bronco : .. ~ 37·01-17
OFF Circuit Tes~ •.•.....' ~ ... '.:.•..•.......•... 37-01-5
ON Circuit Test ............•....•......... ~ 37-01-5

SUBJECT PAGE SUBJECT PAGE
. . .

DIAGNOSIS AND TESTING (Cont'd)'
Resume Circuit. Test ...............•.... 37-01-10 .
Road Test .. : •..•.....••..... '••........ 37-01-12.
Servo Assembly Test ,•.•.•......•.. ~ 37-01-5
Set-Accelerate .Circuit Test 37-01-10
Simulated Road Test " " : . 37-01-10
Speed Decreases-on Steep Gr,ades Or.

Under Heavy Loads-Test .• ~' .....'. ~ •••. 37-01-17
Speed Sensor·, T~st .•••.....•.•.•......~... '~ . 37-01-5
Supply Circuit ..••.. ~'., ..: ~ ...•. 37-01-14
Vacuum Dump Valve Test .. ~ .....••....• 37-01-14
Vacuum Reservoir Test, ., ...••••...••..... 37-01-17
Visual Inspection ...... ~ .........•.••..... 37-01-4

·REMOVAL AND INSTALLATION
Actuator Cable ......•. '•••...•..•.•...•..• 37-01-22'
Amplifier Assembly ....•••.. .': ~' .. ~. 37-01-20
Clut~h Deactivator Switch (Manual . .

Transmission Only) ......•••'. ~,~ ••'. '.,.... 37-01-22
Control Switches .....• ~ .•..••... ii ••.•.••• 37-01-20
Ground Brush ...•.........•........•••.• 37~01-22

Servo Assembly (Throttle Actuator) .'~ ..••• 37-01-21
Speed Sensor ... ,; ...............•.•,...••• 37-01-20
Vacuum Dump Valve •.•....••.•..••.• 1•.•. r.~7-01-22
Vacuum Reservoir-7.3L Diesel Engine ~ •..,.:'37-01-22

SPECIAL' SERVICE' TOOLS .~ ...•••.•.•.••.• ~ 37-01-28.
,VEHICLE APPLICATION • ~ ....••........ '. ~ . ~ ~. 37~01-1

VEl-JiCLE APPLICATION ..
E-150-E~350, F-150-F-350, .F-Super Duty and Bronco
Vehicles. . .

DESCRIPTION AND OPERATION
. '. ,,'

Speed Control E-150-E-350, F-150-F-350
and Br9nc~ .
, .The speed, control system. is comprised of the OFF
ON switch and the ··SET-ACCl, CST, ·RSM (ACCEl,
COAST, RESUME', on ··Econoline) switches,' a servo
(throttle actuator) assembly, a speed. sensor, a clutch
position sensing switch (manual transmissions), an"
amplifier' assembly and th.e necessary wires;' linkage,

and vacuum dump valve' vacuum hose to connect the
components. The 7.3l ~iiesel engine incorporates a
vacuum reservoir with an integrated che9k valv~. The
switches are located in the 'horn pad. assembly ..(Fig~. ,1 ,
2, 3 and 4). T.he amplifier assembly is located under the
instrument panel (Figs. '5 and 6),. The'servoasserhbly
(throttle actuator) is 'attached as shown in Figs. 11
through 18. The speed control ~ensor is Iqcated on tt'le
lH side of the transmiss~on. TO,operate the ~peed
control system the engine must be running and the
vehicle speed over 48 Kmlh (30. mph). Manifo~d, vacuum
is constantly supplied when the engine is running. When
the ON/OFF switch in the steering wheel is,momentarily
actuated to the '-ON position the system is made
ready to accept a set speed signal. When the vehicle
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37-01.-2 Speed Con'trol System 37-01-2

FIG. ,J ,Control Switch Installation E-150-E-350

STEERING
WH'EEL

ASSEMBLY
3F563

GROUND
BRUSH

ASSEMBLY
" ,9C899

SCREW
56921

(2 R'EQ/O)
, TORQUE TO '.

147-226 N'cm ~
(13-20 IN-LB)

FIG: 3 Speed Control Switch Installation-F-150~
·F-350 and Bronco

,- (' L1215-1G

'FIG. 4 Ground Brush Installation

, .Wh~n the vehicle has slowed to' the desir~d sp~ed the
COAST/CST switch is 'releas~d an~ the new 'speed is
'set automati~ally~ If the.vehicle sp~e~ is ~educed below
48 Km/h (30 mph),·the operator must manuaUy increase
,the' speed up to' 48 Km/h (30 mph) ,~nd, reset the
sy~tem. ~ ,

Incr:~~sin,~..Set-Speed ' ..

The vehicle set speed may be increased at any time
by 'depressing the accelerator until the higher speed is
reached and stabilized, then depressing and releasing
the' SETI ACCEl, ACCl button,.

Speed' may 'al~o be increased' by depressing the
. SETI ACCEL, ACCl switcH" button, {at speeds over 48
Km/h (30 mph), and holding it in that. position. ~When
the desired speed is attained and the button is released,
that new set, spe~d will be maintained.

Res~me F~,ature

Whe'n ,", the', 'sp~ed control system is' deactivated 'by
dep~essing the brake pedal or, clutch pedal or activating
the hazard 'light. The set speed ~prior to ·deactivation may
be reestablished ',by 'momentarily> depressing the
RESUME/RSM \ switch. ,The resume "feature 'is
deactivated with .the OFF switch,' or-if the vehicle speed

",has dropped below 48, Km/h (30, mph). 'In addition;
when the ignition., is turned to OFF,-, the speed control

L2155..1H

L2156-1G

NUT,' ..
TORQUE TO"

41-54 N'm'
(30-40 FT~J.-B)

:.:. ..-

SET ACCELERATOR

, .
'BATTERY ,'2VD
(YELLOW/LIGHT BLUE)

SPEED CONTROU
HORN TERMINAL

(DARK BLUE),

.! FOR GROUND
WIRE TERMINAL

INSERT FULLY INTO
THREADED HOLE --tI-~~~

IN STEERING
WHEEl. (SQUEEZE '

TO REMOVE)'

,... .. • f • ~

FIG. 2 Horn and Speed Control Switch and Wiring ,
,lnstaliatiQ.n E-150-E-350

has been accelerated and stabilized at aspeed over 48
Km/h. (30 inph) , and the. ON swit~h engaged, ttle
pperator may momentarily depress and release the
SET/ACCL (ACCEL on 'Econoline) ,button. This
speed will 'b~ maintained until a new speed is $et by
~he operator, the, bf~ke 'pedal is, depressed, 'the
clutch pedal is d'epres,$ed, .the, .ha,zard : lights are,
acti~ated or the' ~ystem 'or vehicle is turned o~f.

'.. ,... If... .

Dec~ea~~~g Set ~peed, ~,'

Th'e:set speed'~ay,be';educed by,applying ,the brake
~nd then resetting the speed using', the, preceding
method or by depr~,ssing :,the COASTICST switch.
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, ADAPTER

w
~•o-•w

en
"'tJ
CD
CD
0.'

o
o
:::J..
~

2-
en

,,<
(I)..
CD'
3

VALVE
ASSEMBLY
~727 ,:

HOSE'

, HORN'

RELAY

, ', ..

VIEW E

IGNITION'
WIRING

.VIEWB

BRAKE
PEDAL

WIRING.
" ASSEMBLY

9A840

INSTALLATION, MANUAL BRAKES
VIEW D

';SCREW
~D483

·VlEW B

AMPLIFIER AND
BRACKET ASSEMBLY
, . 90843

' ... '

WIRING
ASSEMBLY

.' 9A840

FIG. 5 Speed Control Amplifier 'and Wiring Installation-All F-Series Vehicles

L5725-2A w
~•o-•w
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37.-01 ..4 Spee.~, Control System .37..01-4

. FUSE PANEL WIRING INSTALLATION FOR
G'AS ENGINES WITH AUTOMATIC TRANSMISSION

VIEW'S

NUT
45263-5101

WIRING
ASSEMBLY

9A840

VIEW A

WIRE -AS5EMBLY
, 12638

: ,

ADAPTER
9G96~ • ' .

VIEW A•
,,~iIRING

ASSEMBLY
14401

VIEW C

WIRING
ASSEMBLY.

, 9A840

,,-:

WIRING
ASSEMBLY

, '14401

15726-2A

FIG. 6 Speed Control !,mp.lifier. ~'nd Wi~.i~g Installation-All ,E~~e~ie~ V~~icles:r :
. ~ .

memory is erased and the'RESUME/RSM feature will
r)ot function. '

Va~uum Dump Valye

. . The vacuum dUrTlp valve, provides a~~:backup safety
feature in the new .syst~m. Normally, 'when the brake
pedal is depressed.' an. electrical signal from' the
stoplamp switch to the amplifier 'will return the system to
the stand-by mode. In additiQn, ,the vaqu"um dump valve
will mechanically releas,e -the vacuum ih' .the servo' while
the' brake pedal is depressed, ,thusJel~'asing the throttle
indepe.ndently of 0' t,rye amplifier con~rq:I#: ~ .. :'

Vacuum Reservoir Assem~ly (?~3L: Diesel, Engine)

The vacuum reserVoir assembly is provided to supp,ly
vacuum to the servo:during peak, demand. The reservoir
is located ·on the grille support on Econoline (Fig. 14)
and on the LH. ~pron near the serVo on F-Series (Fig.
19)~ A check valve is integrated with the reservoir to
.prevent revers~ vacuum flow. There are two 7.9mm
(51 16~iqc:h) diameter vacuum ports' on the reservoir.
The "VAC" port is connected by a 7.9mm (5/16-inch)
1.0., vacuum hose to the vacuum source distribution
port. The other port is connected, by ·,an identical
vacuum hose to the speed control servo vacuum source
port adjacent to the 6-way electrical connector.

.....;"' ..

- Ground Brush -
The spee~ c~ntrol ground brush· assembly provides

': an electrical ground "path-between the steering wheel
· .. ~ hub and the ,it,urn' signal switch. when inserted into the

turn sigrial canceling. c~m (Fig. ~) .

DIAGNOSIS AND TESTING.
. Speed control systerT) tests should be performed

using the Rotunoa Speed Control Tester 007-00013 or
equivalent. If the ·Rotunda Speed Control Tester 007
00013 is not available,- use the following procedures.'

NOTE: Diagnosis charts are' provided at the end of this,
Section to assist in locating speed control system' ~

problems.

Visual Inspection
A visual inspection is an important part of the system

test. When 'performing a visual inspection, check all
_items for abnormal conditions' such as frayed wires and
damaged servo vacuum hoses. For the speed control
system to function properly, it i~ necessary that the
speed9meter cables' be properly routed and securely
attached to the components. All vacuum hoses must be
secu'rely attached and routed with no. sharp ,bends or
kinks. The sefVo ,(throttle actuator) and throttle linkage
should operate freely and smoothly. The bead chain, 'if
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37-01-5 Speed Control ~y$tem 37~91~5

so equipped, _should have no' more than· 3:18mm Bronco) 'at the speed sensor end. ~ A reading of
(1/8' inch) free play with the throttle set to hot, idle approximately 200 ohms should be.obtained. A reading:
position. The actuator cable, if so-equipped, should of zero ohms indicates a shorted coil or wiring harness'
be adjusted' as tight as ·possible without opening the and a maximum reading indicates an open coil or wiring
throttle plate' or incre~'sing the idl~ speed. Electrical harness. ',Replace the sensor 'in either. case.' :
connections must be complete and tight. The wiring If .the ohmmeter . records 200 ohms and the .
harness must .be i.properly rf;)~ted,.. Look for frayed ·sp·eedo·mefer operates 'prop~rly within· needle wav~r,
.wiring insulation or evidence of' shorts. Any the speed sensor is probably good. A speed sensor· of;,
problel'T,ls revealed by the, visual inspection should be 'known good quality can also b~ subStituted for the
corrected befor~~ further tests' of the .speed control existing sensor to check for proper operation.
system arenlade. '

Control SWitches Test ... ~ Servo Assembly Tes~
. ~ Disconnect the cable from the throttle body, 'if so

Disconnec't th~ 6-way connector. at the amplifier from' 'equipped (Figs. 12 through 17). Separate connector
the steering column control'" swi~ches (Fig. 4). Then, C-714 at the amplifier. Gonnect an ohmmeter between
,check the lead (light blue;.black .;151) from ·the control the orange-yellow wire 144, and gray-black wir~ 145 at
switches as foUows: . the 8-way conne~tor. A resistance of approximately 40
NOTE: F-150--F-350 and Bronco switches are marked to 125' ohms -should be obtained. .Connect the
SETIACCl and CST/RsM.: '.. ' ohmmeter' between the orange-yellow 144 and

1. , Check for battery volt~a'g'e' at; the" Ie',a'd '(II',g'ht blue- white-pink wire 146. A resistance of ~pproximately 60 to
, 190 ohms should be' obtained. Reconnect the cable, if

r, black) when·'the ON switch is depr,essed~ Battery so equipped, t9 the throttle body. and pr~perly ~djust.
voltage should be available at the lead (light blue-
black) coming from the control .switches. (Refer to . Start th~ engine,:. and verify servo vacuum from
the wiring diagram, Figs. 7 through, 10.), engine exceeds 2.5 inches Hg (1.22 psi). With th~ servo

disconnected from the amplifier, connect'the orange-
2. Connect an ohmmeter such as Rotu:'nda Digital ~yellow lead (wire 144) of the seryo to the battery

Volt-Ohm-Meter '007-00001 or an ,equivalent positiveterm,inal. Connect the white-pink Jead (wire 146)
between the light blue-black wire (151) and ground. .of the servo to,·ground,. and momentarily, touch the gray-
Check the wire for continuity to. g~ound(0-1 ohm) ,,~black lead (wire 145) of the servo to ground. The servo

. when the OFF switch is depressed. If a resistance t~rottle actuator should tighten the actuator cable, and
higher than 1 ohm 'i$ found, the wiring, slip rings,' .open the throttle.. The throttle should hold in that
the copper' brushes in the turn signal switch, or the' position or ~Iowly release the tension. When the white-
switch is 'at fault, or the steering column 'is not pink wire is removed from' ground, the servo should,
properly' grounded. To check· fo~ prqper gr.9.l:.lnd, .release actuator cable tension immediately. R~place
connect an ohmmeter between any good electrical the servo if it fails any part, of the pre.ceding test.
ground point on ,the..bqdy sheet metal and the
steering' column upper flange. Scrape away paint in CAUTION: If the orange-yellow lead ~is shorted to
a ,non-visible spot if necessary for good contact. either the white pink or gray-black leads, 'it maybe
The resistance' should, ,be less than 1/2 ohm. necessary' to replace the amplifier. '

, Rotate th'e steering, wheel' back and forth and
check flexible coupli,ng for resistance of less than r, ' Amplifier Test
ohm. If resistance higher .than 3 ohms is noted, . ~, Do not use a'test lamp to perform the following tests
clean' the horn brush contacts and the ground ' as excessive current draw' will damage, electronic
brush (verify that the ground brush is ,installed). A "components inside the amplifier. Use on~y a VOltmeter'
resistance of less than 1 ohm' must be obtained '. of 5,000 ohm/volt rating or higher.
before performing, t~e remaining tests.:. DO,not substitute a ne~ amplifier for the old amplifier'

3., With an ohmmete:'r c6nn'ect~d' between the light until the actuator coils have been tested. Refer to the
blue-black wire '(1"51)" arid~ ground, depress and . Servo Assembly (Throttle Actuator Test).
hold the SET/ ACCEL/ACCl switch. A ,reading of
approximately 680 ohms .should be ~~dicated on, ON Circuit Test
the ohmmeter. ' , " . Turn the ignition switch on and connect a voltmeter

4. With ari ohmmeter connected between the . light such. as Rotun'da Digital Volt-Ohm..M~ter 007-00001 or
. ( ) "d' d d" , d an ,equivalent between ground and the wire lead (151),'

.blue-black wire 151 an groun, epress an (light.'blue-black) at the amplifier connector (C-717 on .
hold the COAST/C$T switch. ,A reading of F-150-F-350" Bronco and C-1006, on E-150~E-350) ..
approximately 120 ohms ~shoul~' be indicated ~n The voltmeter should read 12 volts, when the ON switch
the ohmmeter.~. on the steering wheel is depress~d'and held. If voltage

5.' ., 'With an ohmmeter con'h'e-cted between the light 'is not available check the ,ho~n relay circuit and control
blue-black wire (151) and ground,depress and switch test. Release the ON button; the voltmeter
hold the RESUME/RSM switch. A reading of 2200 should read\ approximately 7.8 volts, "indicating the ON
ohms should be indicated on', the; 'ohmmeter. ' circuit is engaged. If the voltage does not r~main, check

for bad connector 151 or ground contacts to ar:nplifier,
Speed Sensor Test fuse and/or ,~ircuit 'breaker and/or hang in a known

Disconnect the 6-way connector (C-10P6 on E-150- good amp)ifier and check for a good ON circu,it.
E-350 and C-717 qn F-190~f-~~0, Bro.nco) at the OFF Circuit Test
amplifier assembly (Fig. 5), and connect an otimmeter
between the wire connector terminals (Dark Green-614 . With the ignition on and the voltmeter, connected
and Black-57 on E-1'50-E-350 and Dark Green-White between ground and the light blue-black wire (151),
S~ripe-150 and Black-57A on F-150 through F-350 and depress the OFF switch on'the steering wheel. Voltage
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FIG. 8 Wiring Diagram~F-150-F·350 and Bronco
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,Speed 'Control :System . '37-01-10
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FIG. 11 Servo and Bracket Installation-E·150:"·~,"E·350'

on the blue wire should drOp· to zero indicating the ON
circuit is de-ene~gized. If the 'voltage does not drop to
zero, perform the control switch, test. If the switches',
check OK, hang in a known good amplifier and check
the OFF· circuit as above. .

Set-Accelerate Circuit Test

With the ignition on and the' voltmeter connected
between ground. and the light blue-black wire (151),
depress the· ON switch, then hold SETI ACCELIACCJ~.
Qutton on steering wheel. Voltmeter should indicate.
approximately 4.5 volts. Rotate the steering·,'wheel back -.
and forth and watch the'voltmeter for-fluctuations~ If the
voltage varies more than 0.5 volt, perform the control
switch· test.

Coast Circuit Test

With the ignition on and the .voltmeter connected
between ground and the' 'light blue-black wire (151),
depress the ON switch, then hold the COASTICST
button on the steering wheel. Voltmeter sho~ld indicate
approximately 1.5 volts. If all th~ functions check OK,
perform the servo check and sensor test and hang in a
known good amplifier.

Resume Circuit Test

With the ignition on and the voltm~ter connected
between the' light blue-black mark wire in the six-way
connector: and ground, depress and hold the RESUMEI . '
RSM button on the steering wheel. The voltmeter
should re~d approximately 6.5 volts.

:' If, all th'e circuits check" OK, perform the servo
assemb~y t.est and hang in a known good .amplifier.

.1

Simulated. Road Te'st

CAUTION: When performing this simulated road
test, the rear wheels of the vehicle must be raised
clear of the floor. ,Block the front wheels securely
and use only a suitable lifting device (such as a'
garage-type hoist) and support the rear .axle with
or:l~.jack stand on each side. Never attempt to use
the vehicle bumper jack for tests of this type.

'1 ~ S~art the engine.

2. Shift the transmission to DRIVE.. .

3. Turn' on the speed control.

WARNING: IF ANY TIME DU'RING THE FOLLOWING~
STEPS THE SYSTEM SHOULD APPEAR TO'GO OUT'
OF CONTROL AND OVERSPEED, BE PREPARED TO·
TURN THE SYSTEM OFF AT ONCE WITH THE OFF .
SWITCH OR THE IGNITION -SWITCH.

4. Accelerate, in highest gear (manual transmissionsi
and hold at 56 Km/h (35 mph).. . ,

5. Press and release the SET"speed button: HOld foot '
pressu're' very lightly on accelerator·' pedal.
Normally the speed will continue 'at 56 Km/h (35

.mph) for a short p~riod of time and then gradually
start ,s~r~in~ b~cause..t~~, .engine is no! loade~~..

6. Press the OFF button. The engine should drop:
back to idle. Stop the rear wheels with the brake.
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37-01-11 Speed Control System ' 37-01-11
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FIG. ,13 Servo and Cable Instaliation~E-150~E-35~5.0L and 5~8~ Gasoline Engines
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FIG. 14 Servo and Cable Installation-E·15~E·350-7.5L EFI Gasoline Engine

7. ,Pre,ss ON button, accelerate and hold the sp'€H~d at RESUME/RSM button.,T~e speep should return to
.56 Km/h (35 mph). 80 Km/h (50 mp~). " ,',

• •• l

8. Press and hold·' the SETI ACCElIACCl button., When., performi~g ,these tests keep the vehicle
Slowly remove the foot. from the accelerator. The . 'speeds within reasonably low limits. If the system

,engine' speed should .Igradually increase. ' doe~ not ·perform as ·normally. expected, make note.
9.. ~. When' the. speed' reaches 80' Kmlh. (50 mph)';\ ':. of· the maifunc,tion.· .

:release. the S,ET/ACCElIAGCl· 'button. Th'e .. ;:Road Te~t" , .
vehicle should maint~in 80 Km/h (50 mph).'for ·a,., .' . " , . .: '
short time before the" surging' begins. .' 1. ' Start the engine. perform speed contr~1 ~ystem
. . ",. :;" road test in hig~ .g~ar with manual tral1smi~sio,n or

1o. Pre~s the CO~STICST "button and hold. I The ' DRIVE with automatic' transmission vehicles.
engine should" Idle. Slow the rear wheels to ;56 ~ ... ~ \,~,,' ".'
Km/11 (35 mph). 2. '!urn on the sp~~d" control. . "

1·1. Release the ,COAST/CST button. Speed should ,: . WARNING: IF ANY TIME DURING"'THE FOLLOW'ING
'set in. Surging should soon start. ~ STEP.S THE SYSTEM ~HOULD APPEAR TO GO OUT

" . ,~ OF CONTROL AND OVERSPEED, TURN THE
12. Pre~s th~ brake p~dal. ~h~ sxstem should shut off". SYSTEM OFF AT ONCE WITH THE OFF· SWITCH OR

the engine should slow, to Idl,e and the wh~els THE IGNITION SWITCH.
sh,ould stop. . "

13. Set the speed at 80 Km/h (50 mph). Brake to 56 3. Acqelerate, and hold, at 56 Km/h (35 ~ph).

Km/h (35 mph)· and maintain 56 Km/h (35 mph) 4.' Press and release the set-speed bu~ton. Hold foot
with the accelerator~ Depress and release' the pressur~ ve.ry lightly on accelerator pedal.
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37·01·14 Speed Control System . 37·0,1·14
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FIG. 1.6 Servo and Bracket Installation-.F.1~0-F-350and Bro~co 4.9L (300 'C·ID)E~gine· .

Normally the speed will :60ntinue at 56 Km/h' (35' 1. Check for stoplanip oper~tion \Yith'a maximum
mph). .. brake pedal effort ',of 26.7N ~(6:'b). If more than .

5.' Press the OFF button (Fig~. 1 and 2). The, engine 26.7N. (6 Ib) effort is required" .check the brake
should decelera,te. .' '..r pe.q~1 ~ctuation and stoplamp -switch. Also, check

for a burn~d out brake bulb. Repa~r ot·replace as
6. Press ON button, accelerate and hold the speed at required.

56 Km/h (35' mph). ,\. -2. If ,stoplamps, work properly, check the battery
7.' press and hold the SETI ACCElIACCl ,'buttoh. _. voltage on .the wnite-pufple stripe lead 2~~ at the

Slqwly remove,:, foot from the &ccelerator. :'The - amplifier connector (Figs. 9 andj q). "Depress the
engine speed should gradually increase. ' brake pedal·' until 'the stoplamps, are lit., Check

, -" , voltage on the red-black stripe',lead 81.0 (E-150-
8. When the speed reaches 80!<m/h (50 mph), E-350):or on· the light green wire (511ft:) (F-150- .

release the set-speed button. ' . ,~: : l F-359 and Bronco). at the same cO,nnector. The
9~ Press· the COASTICST button and hold.' "~The voltage'~ difference between leads 296 and 810

eng!ne should'decelerate and ~Iow to 56' Km/h(35 , JEqonoline) or 5t1 A, '(F-Series, Bronco), must not
. mph)., ..', . .: _: .. exceed, 1.5 volts. The high resista~ce must be

1,0.. Release the COASTICST button. Speed should found and corrected in the stoplamp, circuit.
set in.': ~. 3. If the stoplamps' do nat w.ork, the st~plal'DP switch,

11 ; Press the brake p~dal. The system should shut off . . ; s~pply circuit, fuses or bulbs must De ~hecked.
causing the engine to idle.. .' , '" .~ . Vacuum Dump Valve Test

12; Set the speed at 80 Km.(h (50 mph). Brake to 56· The vacuum dump valve releases the vacuum in the
KfTl/h (35 mph) and, maintain 56 Km/h'.(35 mph) servo ~assembly' whenever the brake pedal is
w~th the accelerator~ Dep~~ss. a~d .release the depressed. It, should be checked whenev~r brake
RESUME/RS~ button. The,speed should return to application does.not disconnect the speed control. The
80 Km/h (~O mph). dump valve should be pushed sufficiently forward in the

When performing these ,tests, keep the vehicle retaine.r' clip so, ~h~t no m~re than 3.2n:-'m (1 I~ inch) of
speeds within reasonably low, limits. If the system ~does the W~lt~ (black 0!J.~conohne) plunger IS .~nowln~ wh~n
not perform as normally expected:, ,make: note of, the the brake pedal IS In the released position. (Fig. 19).
malfunction. ., " ' , Discoflnect the vacu~m.hose frorl):the dump valve to

S C the, servo at the servo. Connect a hand vacuum pump
. upp'y ircuit,. such ~s Rotunda 021-00037 or ~quivalent, to', the hose:

Blow' the horn. This test will' determine that there' is' and, pump up a vacuum. If a vacuum cannot 'be
power in the horn 'circuit to" t~e steering whe,el. obtained, the hose or the dump valve leaks and should.

be replaced or adjusted. Step on the Qrake pedal. The
Brake Stoplamp Switch and' 9~~cuit Test vacuum should be released. If it is not, adjust as

To be performed 'when' .brake application will not _... ,.described below:" ~.
disconnect the speed control.' On m~nual transmission, 1. 4 fv10ve the ,valve forward.in the retaining clip (Fig. 5,
vehicles, verify that clutch switch is correct, as outlined, View E) witn the valve plunger contacting the brake

, before, performing the following. ',' pedal ,adapter and the pedal in the released
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. Speed: Control. System 37-01-1'5

.. ?,

'.,
. NON-QVERDRIVE TRANSMISSIONS

MAI~ VIEW

WIRING
ASSEMBLY

12A581

BOLT
N605902
(2 REQ'D)
TORQUE TO
15--18 Nom
(11-13 FT·LB)

SERVO
VACUUM
HOSE
9C734

HOSE
ASSEMBLY
9E802

SERVO AND
BRACKET
ASSEMBLY
9C734

HOSE
ASSEMBLY
9EBo2

.. , SERVO AND
BRACKET
ASSE'MBLY

. 9C734

VleWC

BRACKET

......:

NUT
N62048o-S2

TIGHTEN TO'
5·7 Nom

(44-62 IN-LB)

4-
FRONT.OF VEHICLE

AIR CONDITIONING
SUCTION LINE

SERVO
ASSEMBLY

VIEW B

OVERDRIVE TRANSMISSIONS
MAIN VIEW

THROITLE
CABLE

, TRANSMISSION
/~~-·.KICKDOWN

CABLE

. VIEW A

LS703-2C

FIG. 17 Servo and Bracket Installation F-150-F-350 and Bronco 5.0L' and 5.8L Engines
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37-01-16 Speed Control System . 37-01-16

BOLT
N605902

(2 REQ'D)
TORQUE TO
15~18 N·m

(11·13 FT~LB)

'*VIEWC

VIEW 0

.~. .~. J

a ..
VIEWF

ACTUATOR
CABLE

BRACKET

ACTUATOR
ASSEMBLY

9A825

ACTUATOR ACTUATOR
9A825 9A825.

....~

VIEwe'

cu'p
.-

VIEW A

~~
/ '- HOSE AND·

CONNECTOR
VACUUM . 9E803

TREE
VIEWS

ACTUATOR
9A825 .

CUP
RETAINER

14A'163

VlEWG

, L5731-28

FIG. 18 Servo and Bracket Installation-F-250-F~3507.5L' EFI' V-S..Gasoline Engines
• ... . '.. 6 ..;.·..· t
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37·01-17 Speed' Contr.ol System 37-01-17

FIG. 19 Dump Valve Adjustment

position until ..;3.2r1lm (1/8 i'n¢hj- o,r less' of. the
.plunger shows~"; .." / '

2. Ensure brake p'edal- is again,st -1he stop in. the.
release positi0":l after .adjustment.

If vacuum .still does not release, replace vacuum
dump valve. .

Vacuum' Reservoi,r,' 'Test
To test the vacuum reservoir and 'check valve for

vacuum leakage, pro~eed as follows:'.'
1. Locate-- vacuum reservoir on LH apron (Fig. 20).

.Disconnect vacuum hose at the servo and connect
.hose.to a vacuum ga~ge with a minimum range of .
.0-85 .kPa (0-25 inches Hg). ' , .'

2.' Start the engine and observe that the vacuum level'
,exceeds 67.4 kPa (20 in. Hg) [77.5 kPa (23 in..·Hg)
is nominal.] If not, check for leaky vacuum source
hose. o,r damaged vacuum pump. . . : ~

3. Turn' off th,e: e.ngine after the vacuum level ha~
;stabilized above 67.4 kPa (20 in. Hg). The vacuum ..
~ level shpuld remain essentially constant and after
24· hours should still exceed 50~5 kPa (15 'in. Hg).

4.., If the vacuum level can. not be maintained, the
reservoir 'should be replaced.

Horn Relay Circuit Test-E-150-E-350,
F-150-F-350 and Bronco '
1. 'Locate horn relay wire connect9r qn the wiring

diagram (Figs. 7 and 8).· .
, . i

~ ~. NOi"E: 'Connectors remain 'connected for the
'following tes~s.. . .

2. - L.ocate yellow-Jight blue wire (460) (Figs. 7. and 8).
3. .Using voltmeter, measure ',~for battery voltage'

. .' (approximately 1?V), on the -pin· ~ide of the
con~ector to ground. .

4. Locate yellow-light green stripe wire (6) '(E-150
E-350) or dark blue (1) (F-150-F-350 ~r:'d Bronco)
,(Figs..6 ..and .. 7). .

5. Using voltmeter, measure for battery· voltage
(appr?ximately.+.,12V) on socket ~ide of connectqr.

6.,\ With voltmeter still connected to socke.tt -lead in
Step 5, depress horn switch. Voltmeter should read
zero. Horn' should sound. 'f"

7. If voltmeter reading remains at +'12V wh~h horn
switch is depressed, horn switch or steering
column wiring has an open ci~cuit.

VIEW SHOWING CORRECTLv
ADJUSTED DUMP VALVE

f. I

PAD ON 'BRAKE
PEDAL

.' DUMP V'ALVE BLACK HOUSING
MUST CLEAR WHITE PLASTIC
PAD ON BRAKE PEDAL WITH ,~

. ' BRAKE PEDAL PULLED TO
, REARMOST POS~'T.ION.

. L.i4s&-1A ".

8: Before' continuing,. prove out horn' relay 'by
momentarily grounding circuit (1) (F..150-F-350
and Bronco) or circuit 6 (E-150-E-350) to body
electrical ground or body sheet metal and the horn
should sound. This test bypasses horn switch. '

9. With circuit from Step. 8 grounded, if the 'horn still
does not sound, check for. approximately +12V on
the dark blue ,wire (1) (E-150':-E-350) or yellow
light green wire (6) (F-150~F-350 and Bronco)

. when relay operates. .
10. If voltage is present at circuit from Step 9 when the

.relay is operated, an open circuit is presen~

between the horn rel~y connector and the horn.
, .-

'>:1.1. . If the r;elay does not operate with +12V on circuit
(460)'and circuit from Step 8 grounded, replace the
r~lay. " ~

NOTE: The horn and/or speed control may
operate intermittently if the ground brush is missing
(Figs.· 2 through 4).

Clutch Switch Test-F-150-F-350, E-150
E-350 and '~ronco

Manual Transmission.
The speed control system is designed to disengage

when the clutch pedal is depressed. ·This is
accomplished through a clutch disable switch.
~:.The disengage function operates' by opening the 511

circuit .(F-150-F-350 and Bronco) or the 810 c.ircuit (E
150"':"'E-350) 'between the speed control 'module, and
the stoplamps.' This prevents engine ,.overspeed when
the clutch is depressed and" the speed control is
erigaged.' '

The switch is a plastic· plunger type '.mounted to the
brake and clutch pedal support on the, side near the'
driver's door. It is ac~uated by the clutch pedal arm.

.' NOTE: The switch functions magnetically through a
reed switch. Do not use magnetized tools. near this
switch'.~

If the switch is open when the clutch .pedal is
released, the speed control will not operate. This must
be corr,ected before ~aking othe~., tests.", _ '
CAUTION: Do not use a test lamp to perform the
following tests because a lamp cannot properly
indi~at~condition of switCh. Use only a voltmet~r of
5,90Q, o.hm/v~lt rati~g or high,er~

To check ,the switch, disconnect the sW,itct). pigtail
connector from .the speed control harness connector
and" connect 'an ohmmeter to the twO-SWitch connector
terniinals~ .With -the clutch. pedal in the full up (released)
position the resi.stance should be less than. 5 ohm'S.
With the clutch pedal _d.epressed (switch plunger
extended) the cir~~it should be open.

Automatic Transmission
Vehicles- equipped w~th automatic transmissions' ~se

a shorting 'plug 'instead of a clutch switch.

Speed.' Decreases-On Steep· Gra~es Or
Under Heavy Loads-Test

.. ' !

Verify that a ,complaint regarding a decrease in speed
during high inclines or und~r heavy-load Gonditions is
not caused by'a powertrain limitation. To verify, conduct
a road test. Set the speed at about' 88.5 Km/h (55 mph)
and proceed up a steep grade. When the speed
decreases 6.4 to 9.7 Km/h (4 to 6 mph), manually
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37·01·18 Speed :Control System 37·01·1"8

BOLT
'·N605902
:(2 REa'D)
TIGHTEN TO
15-18 N·m .
(11-13 FT~LB)

RESERVOIR'
AND BRACKET

ASSEMBLY
, 9E799

BRACKET
ASSEMBLY,

9728 .

'VIEW D

NUT
33777

(2 REa'D)
TIGHTEN TO

8-11 N·m
(6-8 FT-LB).

,to

, .

It· _.

" VIEW B '

,BRACKET .
ASSEMBLY'

9728 .

WIRING WIRING'. " HOSE
, --.·ASSEMBLY _ ASSEMBLY _ ASSEMBLY."

12A581 9A840 9E802

'MAIN VIEW

ACTUATOR
ASSEMBLY

9A825VIEW A

VIEW D~'

"

L4372·2F

FIG. ~,~ Servo and Bra~~et installation~i=~350 .~/7;3~ Di~sel Engin~ .'

ADJUSTMENTS'
Linkage' Adjustment~Actuat6rCable,
1. Snap the, m'olded' speed I.'contr'o'l act~ator cable
. ., retainer over -the accelerator cable end' fitting

attached to the throttle ball stud. ','

2: ", Remove the adjuster ret,ainer clip, if installed,- from
the adjuster moun~ing tab. ' .:~ . _' ',::'

3. Ins~rt ,the sp~ed contrql act~ator ~able adjuster
mounting .tab In the slot provided in the accelerator
~able ,support bracket.

4. 'Pull cable throug'h adjuster u'ntil' a·"slight: tension is .
felt 'without opening the throttle plate or increasing
idle JPI11. _' '

5'.', In~sertadjus'ter retaine~,i ·clip' .s-loWly 'until
,,~eng~gementis felt and "th~n push downward ~until it

~ '" locks'\, in, ppsition. ~. '

accelerate the vehicl~. Verify' that the· vehicle can
maihtaiifthe' SET s'peed' wi'th~ut "caus,~ng tra'nsfnisslon
kickdown (a transmis'sibn down-shift 'is acceptable with
the, ove~drive iransmissio.ns). If'SET;' spe~d ~can be
mairitai,ned m~n_ually, a 'problem exists ,with the speed
control system (~.g., bead chain needs adjustment,'
vacuum leak or'vacuum source nor connected to the
7.9mm (5/16 inch) ,port, a damag~d serVo or amplifier,
etc.). If SET speed cannot be maintahi'ed without 'a
transmission kickdown, the speed control system ,is
normal 'and: tt)e powertr,ain ,Gap~city is t.he limiting.. factor.

NOTE: .When the. vehicle speed, decreases 'about 16.1
Km/h (10 mph) below th'~'SET speed, the speed control
sy~tem ,will, by qesign, cancel' cOl'1trol'(sim'i~pr to the
cancellat'ion ,: t~at occurs '0 wheQ tti~ -, stoplampst are
activated): ,The servo. requires, a ~.5 .kpa (2.5' inch Hg)
minimum vacuum. source for normal, ope'ration.

yacu~~ .pump Valve', Adjustment
, . R,etei" to Vacuum Dump 'Valye, T~st.

'",' .

-'~ ,
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37·01·19 Speed Control' System 37·01·19

Diagnosis Guides ' t..'

The, speed control system diagnosis guides in this
Section "can be·, uS'ed to determine' and isolate~peed
control problems.' . . . . r

$PEED CONTROL DOES NOT WORK

T~ST $TEP . ',RESULT ~ AcnON TO TAKE
I:'

AO VERIFY THE CONDITION GO to A1.

A1 CHECK CONNECTIONS

"
,. • Check 'all eleclricaland vacuum connections. @~ GO to A2~

.1'-.,

@~ SERVICE or REPLACE'
~

as required.

A2 CHECK BRAKE LAMP

• Press brake pedal. @~ GO to A3 if ~anual
transmission. If

.• Check to see that brake lamp is operating. automatic transmission
GO to A~.

.. @~ SERVICE brake lamp
:. circuit.

A3 CHECK CLUTCH SWITCH (MANUAL ..

TRANSMISSION)
.. . '

~ .- . \

• Check clutch switch for proper operation. @~ GO to A4.
, .

: . , .,

@~ SERVICE as required.

A4 C~ECK TH~OTTLE ACTUATOR
0'

• Check throttle actuator bead chain (or cable).
I • .a·

@~ GO to AS,

@~ SERVICE as requ,red~

I CHECK LINKAGE OPr=R~TION
-"

AS

~ Check the throttle' linkage for proper operation. @~ GO to A6.

@~ ,SERVICE as required.
. '

A~ ,. CHECK VACUUM ".

• Check 'vacuum at servo.
~ " :@~ GO--to A8. '

NOTE: 2.5 inches of,Hg (1.22.psi) is,·~inimum vacuum
for no~al·servo.operation. The vac~um source hose @~ GO to·A7.is attached to the 7.9mm.(5/16 inch), vacuum fitting
port or the vacuum reservoir "VAC" port with the 7.3L
diesel engine. The servo vacuum sOurce hose is - "

connected to the unmarked vacuum reservoir port.

~7 I CHECK DUMP .VALVE
':

.,

• Check vacuum dump valve. ®~ SERVICE or REPLACE
vacuum hose as

, . require~.

: ,. @~ SERVICE or ADJUST as
required.

CL4359-21;)
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37-01-20 Speed~ Control Syst~m

SPEED CONTROL DOES NOT WORK (Continued)

·37-01-20

.....! .

TEST STEP

" , .,

RESULT' ... " ~ ACTION TO ,TAKE,

• Perform control switches and circuit tests as
, 'described .in this Section. .

A9 .1 PERFORM SERVO TESTS

.• P.erforni servo tests as described in this Section.

A10 1PERFORM SENSOR TEST'

• Perform senso'r test as described in this Se<;:tion.

A11 I P~RFORM AMPLIFIER"TEST

.~

.,(§~ .GO,to A9. 0,

..... I.

- .'

'.'
@,. SERVICE circui1 or , ~

REPLACE horn pad
,~ l assemQJy ·as required.' ,

. ,

@)~ GO to A10.

@5. REPLACE actuator.
.'

@)~ GO to A11:'

@. REPLACE sensor.

'"

• Perform amplifier test as described in this Section
. (Substitu~ion) .

Problem corrected

'Problem not corrected

.o.~ INSTALL' a' new
'amplifie~~

~ EXAMIN'E all connectors
carefully for proper
contact. REPAIR as
required.. REMOVE.
substitute amplifier~

,CL4360-2C

REMOVAL .AND,·INSTALLATION 2. Disconnect speedometer cable from· speed sen~or
(Fig. 21). .

Control Switches 3... ,Remove retaining bolt..

Removal ,.'4. '. Remove' the. 'sReeq sens.or.
1. Remove the'two retaining screws holding the horn 5. : . R~mo~~ d'riv~ gear.' ..

pgd a$sembly t9 the stee~~ng wheel (Fig. 2). ·
2. ~ift the pad ~ssembly to 'expose the' horn and In~tallati()n

speed control wire terminals. Disconnect and . 0 1'.' Install' drive gear'on spee~·· sensor.. ·A~fer to
remove the horn pad assembly. Section 33-02,' Speedometer.

NOTE: On F-B Series, care must be taken when 2. Install speed sen.so.r in, tr~nsmission.
removing wire terminal in steering·wheel. Compress clip ',3.' Conn~ct sP.',eedome.ter .cable~ .. -
firmly. Do not pull on .\/fire or twist.

,4..- Connect 'the electr.ical connector.
Installation ~ .

Attach the wires to the steering Wheel hub and the . Amplifi~r AssemblY'.' .' ., "'.
horn pad assembly to the steering wheel, with the two·, Removal '
retaining screws (Fig. 2)., • :' . .
NOTE: Do not replace individual switch of horn pad 1. Disconne?t the conne~t9!s at the amplifier ,(Fig. 5).
assembly. 2. R,emove the attaching screws or nuts that fasten

the "a~plifier bracket to the vehic~e..
Speed Sensor 3. Remove the amplifier assembly and mounting
Removal brackat from the vehicle.

1. Separate the,'electrical connector to speed ~ensor 4.' Remove the. amplifier assembly from the mounting
on the transmission. · brac'ket
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37·01·21 Speed Control, Sy'stem

. .SPEED CONTRO'L OPERATION IS"I~TERMITTENT

37·01·21

\', .

BO I VERI~. THE CONDITION

TEST STEP RESULT AcnON TO T~KE '

,
• Note, carefully when intermittent action, occ~r~.

81 " INSPECT VISUALLY '. ,

GO to 81'.

.~. - , .~ '.- "

.' • Perform ~is~al inspe~tion' test. '~'

82 I CHECK VA,CUUM 'TO 'SERVO': :

If intermittant action
occurs while cruising

If intermittent action
occurs whi.le using·
control. buttons or
turning stee'ring wheel

.~ GO to 82.: .

~,

~ GO to ~4.

• Check vacuum supply ,to servo.~.i'

NOTE: 2~5 inches·ofHg (1:22 psi) is 'minimum vacuum
for normal servo operation. ,The vacuum source nose
is attached to the 7.9 mm (5/16 inch) engine vacuum
fitting port or the vacuum reservoir "VAC" port with the
6.9L diesel eng'ine. , '

B3 .1 PERF~RM' SERVOASSEM~L Y TEST

• Perform servo assembly test. 'Lightly tap ·servo'body
wt)ile'making test.. ' ..'.

• I ; :,'

i B4 IPERFOfiM CONTR,OL SWITCH~S.' ANI:? CI~CUIT
TESTS ~. .', .. I'. , • I

.t.,' .• Perform control'switches and circuit tests as
, l '" ' '. described in this Section. '~'

~ ....1;_

.' . ~

,.
' ..

.@)~ G?to 83.

@ ~ SERVICE vacuum
supply.

... '

IQK\~ ,SUBSTITUTE known
\:::Y good amplifier if OK 

properly INSTALL
amplifier.

@ ~ .REPLACE servo' ,
assembly..

® ~ SUBSTITUTE known .. ,
good~mplifier if OK ~"

properly INSTA~L
amplifier ~ .:

REPAIR circuits,
REPLACE 'hom pad'
assembly., CLEAN'or !

SERVICE three copper·
brushes and steering'"
wheel ring. " "

CL4361-2C

Installation

1. Install th~ ,amplifier Qn- the mounting bracket.

2. Connect the connectors to the amplifier' (Fig., 5).

3. -Attach the am'plifier assem.bly ~nd mounting
bracket to the vehicle with the,attach'ing screws or
nuts. "',

4. Road test and check' the syste~ for proper
operation.

Servo A~sembly (Throttle Actuator),

Removal

1-. Disconnect the wiring harness connec~or's under
, the hood at the servo ass~mbly ·(Figs. 11" through

17). . , .

2. 'Disconnect the adjuster from accelerator ~cable

and disconnecrthe ¥acuum hose at the servo Y.

3. Remove the screw attaching the actuator 'cable to
~~~ retai~ing bracket.

4. Remove the pins and nuts retaining the servo
assembly to the mounting bracket and remove the
servo assembly.
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37~Ot·22 Speed, 'Conjrol System'

f 1\,'

Installation . :

Clutch Deac~ivator Switch (Manual
Transmiss~on Only). '
1" Re~ov~ nut ,and bo~t attaching s~itchto brac~et.

2. ,Disconnect switch connector.

, 3. . .~e~.~rSe" St~p.s and 2 ,for installation.

',2. ,I~stall the, bracket. mounting screw.

, 3. C'onnect the vac~~'m,.~ose.

.~. .ACijust .' dump v~IV~~ '~"

Vacuu'm ReservoJr":""7.3L·~ 'Diesel' 'Engine
Ref~r~: toF'ig: 20.', .' . ' 'f

• ... .... .. , ~. .• , ,t ": ...

Rem,()val '.. . . .,' , I'

'1-. Disc'onnect both vacuum hoses from, the two ports
located on the reservoir:" , ~. . ,'f~, .

, , " l

2. R'emove the two nuts retaining the reservoir ,from
the underside of the' ~H ,apron and remove tHe
reservoir. ,',

L5340-~A

'. O:.RING
87036-S94

~<~NSMIS$IONy" .~HOUSING
~ .

,r •

SCREW AND WASHER',
ASSEMBLY~57622·S2

__ TIG~TEN TO' . "
2.25-2.82 N'm
(20-25 IN-L~)

SPEED SENSOR
ASSEMBLY·9E731

APPLY LUBE TO Lb.
AND TEETH OF DRIVEN

SPEEDOMETER GEAR :BEFORE
ASSEMBLy'TO SENSOR ASSEMBLY

CABLE
ASSEMBLY
, 9A820

Installation

- 1. , Position the rese'rvoir. to the Lf-:t apr0r)~:'Secu·r~.with
two <nuts and- tight~n'.· "

2. Connect .~~e 'two ,vacuum hqses ~,o the reservoir.
FIG. 21 Speed Senso~ Instaliation~E-15O-E-350 ,NOTE: Be certai~ when connecting the vacuum

· hoses· .that hoses' ,.are' \coonected. to· ,the prop~r
Installation ' " ,',.,' r: vacuum !outlet 'at the reser:voir. '
1. Position the servo' assembly to' the ,bracket and' "",, ' ' '..

install the retaining nuts. Connect the vacuum',·.· Gr<>und :'Brosb
hose.' . R' , I '. '. . ,'- .', " emova ," ,'.

2. Attach the actuating cable ,to the retaining bracket.· R "h 'h' '-, d ,,' b'll " ~ "~d' t .' .. '
, . . ' , '. , . 1. .. emove ,t e orn f-pa assem y an s eenng

3. Connect tt'le adjuster ~o the acceleratqr cable:. ' 'wheel for access. Refer to Section 1~-06, Steering ,
4.. Connect the wjring harness connectors under tha "l Column-Sh.iff~Rod','WithinTube.' '

',hoOd at' the' servo assembly.' . 2. Snap the brush, as~embly ou'(' of the tur'n' signal
/ ,~ , switch. 'Actuator C~b~e

For' removal and in,stallation refer to Servo 'Assembly.
Remove the actuator" cable from" the servo assembly 1· Install the ground brush in the turn signal switch. (If

. (figs. 11 through 18)." Reverse "the procedure for. ·- ": the turn signal switch was '.lifted 'off the column
ins:t~lIation. . , , When 'removing the ground brush', install the turn

signal swi~ch.). , .. , ~" ' ,I

2. '. :Install the steering whe~1 ,horn P~9, ~ssembly and .
.- the "steering wheel (Fig: 2). ~R~fer to $~ction 13-q6,
.Steering Column-Shift Rod 'Within Tube for
,steering ~~eel installation.

Vacuum Dump Valve
Removal, ,"
1. Remove the ~~vac'lium hose from the valve an(;j

remove the bracket 'mounting screw (Fig. 5, View"
E). On F-Series or Bronco vehicles the dump valve
can be replace~ without removing the bracket.

2. ' Remove the ,valve' and .bracket 'assembly.'

3~ ,~e~ove the valve from the, br~qket.

Installation ~

, 1. ~ Install the valve to' the bracket.

"0,,,
J ~'-r

,I; . ,.,. " ......

,4 •

.'.:

, ~" . '~,

. ~. ~

t'
,; r • • ~ • ~ ; '. ~ f
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37..01·23 ,Speed. "Control System

, SPEED CONTROL OPERATES .BUT DOES NOT'
ACCELERATEOR··COAST DOWN PROPERLY .J.'

37·01·23

~ TeST.STEP
,.-,

RESULT ~ ACTION TO -TAKE ''', :
-t

CO I PERFORM VISUAL INSPECTION TEST ' . .'~ .~<t -' •.~

• J ~" .-
,.

t· N. ... "

• Visu~lIy inspect sys~em~.. ':; .,@~ '; ~O,to C1.. .,
'''p''

@5~
;~

'.
: SERVICE or REPLACE.. "

,.

affected circuit." ..

:
C1 IPERFORM CONTROL SWITCHES AND CIRCUIT ~ - I

TEST~ . ".... '. , -

'.
,.

~.~
'1'

" t·_~

• Perform control switches and circuit tests as ·GO to C2.
described in this S.ection.. - ..

. ~.
-,

j'

I
~. ~.~ ,-.,..

~.
,'. .. {: SERV.ICE circuits or

.' REPLACE. horn pad ' .

-.
assembly.

: I PERFORM"SERVO ASSEMBLY. TEST
'.

C2
.. .,

@~• Perform servo assembly"test' as described in this .. ~ . .SUBSTITUTE known "
. Section.. ,good amplifier if OK, .

",,'" - REPLACE amplifier.
;,4

.'

~.
.'

~ .
REPLACE servo..
assembly.

".
. -

CL4363:-2B ..

'. .~.

. .~
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37·01-24 Speed Control' System'· 37·01-24

.. TEST STEP '.

DO VERIFY "CONDITION

01 CHECK THROTILE ACTUATOR

.. RESULT:. -' ~ ACnON TO~TAKE

~"GO to 01.."

....

• Check throttle actuator for proper operation and
adjustment. .\. . '..- _,

~ D2 CONTINUITY CHECK

:: • Check'continuity of·circuits 147, 148 and 149 01')
F·150 -:-' F-:350 and Brol1co.. Check continuity of .
circuits 735,827 and 828 on E-150 - E-350. '

D3 .~·TESr. SE~VO' . ~

.-
.~.• 'Perform servo ·test as described· in·this Section: ,.,.

D4 .CHEC.K SPEEOOM~TER CABLES

• Check speedome~er'cables for proper'routing, no
sharp bends ~or binding~J·,··· .' ~

05 CHECK SENSOR

• Check sensor for free operation. At 30 mph, the
.output voltage is constant in the range 2.5-4.9,'
V.R.MS with a 4K ohms resistance load coil
resistance is 200 ohms.

D6 TEST SENSOR

• Perform sensor test as described in this··Section.

07 CHECK DUMP VALVE

• Check vacu~m dump v~,ve.

D8 TEST AMPLIFIER

,,@ ~'GO to'02."

.@ ~ SERVICE or ADJUST as
..._,required~ ~ . .,

;.-. .. ~ ..
: i

.. ". ,®'~ GO to 03.

I,. '~~ 'R~.P~IR"0; REPLACE
wIring as necessary.

,Je~" GO ,to:04. '" "'""

,@,~ REPLACE ~s required.

®~ GO to 05.

.@,~ SERVICE as required.

@~ GOtoD6.

.@~ REPLACE sensor.

®~ GO to '07..

,@~ REPLACE, speed
sensor.

,®~ GO to 08.

@ ~ SERVICE or ADJUST. as
required.

• Perform a~plifier test as described "in this Section. Corrects problem

Does not;· COrTect
problem.

REPLACE amplifier.

CHECK circuit
connections for'good
contacts. SERVICE as
required.

CL4364-2D
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37,-01-25' , Speed Control System,

. SPEED, CONTROL' DOES.NOT DISENGAGE
WHEN ~RAKES ARE A,PPLIED ., -. '.'

'37·01~25

'~Tt;ST STEP RESULT · .~ . '··~·ACTION·TO TAKE .

EO' VERIFY THE CONDITION

E1 CHECK STOPLAMPS

GQ to,E1:' ,.

• Apply brakes and 'C?b~erve,~top lamps~ ,

E2

-,'. ... ."\. ',".....

CHECK DUMP VALVE
1, ._'";"

®~ GOtob.

@~ SERVICE stoplamp
" ' circuit ·as r~qu~red ..

VERIFY fu'ses are not'
open~ G.O to E2.

• 'I •• . u~ r 4 • • ~ , .' .' .. '

. " ...... ,\

• Check'vacuu'm dum~p valve.'

• Ch~k servo opera~ion'~nd throttle linkage.

E4 .' ""fEST AMPLIFIER'
-,

• ,Perfrom ~mpli.fie~ test as, descr~~ed in this Section.

:i' :: ',. i".. ;. '..~ .
.:- ~., ;'.•

J,-',

. i

Corrects problem

Does not correct'
problem

®~ GqtOE3.

.~~ ADJUST or SERVICE as
required~

@ ~ <.30 to' E{' "

@~ REPLACE'servo.

~ ~~~LAC?E amplifier.

.~ CHECK contacts·.~f~ .~ " ,;", ~
green connector.
SERVICE· as required.

CL4366-2B

,,_. i.

, ., f:

. ~ .J, i '

"-'- (".

. "
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,..,.,

Speed" Control, System

;,SPEED. WILL NOT SET iN ,:SY~TEM " ','

37·01~26

,,' TEST STEP. .:

FO, .VERIFY THE CONDITiON .4'

;F1 ,CHECK THROTTLE ACTUATOR

• Check throttle actuator for proper operation and .,
adjustm~~~.

~, .

F2 CHECK CONNECTIONS :
.-. ~:- .,. . ..

'. • ~ f t

..,;.• ,C~~'syste!'l~'ci~cuitcor'n~ti~n~.~"

F3 ,CHECK CONTROL' SWITCH .

·F4 .CHECK D~MP V~l;VE ,.

,RESULT. ~. '~" ACnONTO,:TAKE

........ ,. ~r~ _ ~.' J. '

@'..,: ,~O't~ ,F2;~ :.. ~, . ..

;'.;.," :'~: ~.. AD.J~sf QrSERVICE as
, . required.

~.::' ®~ GO to F3.

....@... SERVICE 'as required:

®"~ .GO to F4.

"i:::2< ...'~EFMC.E.,SWitChcircuit.'
,~ , .. '''as required. .. .. ' ,

..$. ( .. ' ~~". ~-

J •

• Check vacuum dump vaive.
" .... ' ' '; '., I."' , " i

... :' r ~

..••.@~ GO to.F5 for manual
transmission, F6,for
autprnatic' t~ansmission .

........ .. '
ADJUST or SERVICE as
required.:" ;.

FS CH~C.K ,CLUTCH SV\(ITCH

',::-' 1

,!Ii •• Check clutch';'switch.

F6 CHECK STOPLAMPS

• •Check stoplamps, switch ,and ~rcuit."

:.. . -

. F7 "CHECK SERVO

• Check servo for,proper 'o~ratio~.

F8 ,CHECK SEN~OR

, ~. - '." ," ~ ~ •••Jo
" '

I :~

® ... "GOtoF6.

.. @ ~SE~~;~~ SWit~h' ~S
.' "required.

®~.GOtOF7.

@.~ SERVICEla~psand
, circuit ~ required.,

..® ~ .GOtoF8•.

@.~ REPLACE servo:

\ "

I '

-.' Check speed control sensor.

~. ....

,...

'.®.~

.@~

. is'

CHE¢K amplifie(,
REPLACE ,as required.

REPLACE sensor.

,; CL~7-2<;

....... '\
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37-01-27 Speed, Contrc;»1 System,

SPEED CONTROL SYSTEM 'DOES NOT DISENGAGE WHEN CLUTCH PEDAL IS DEPRESSED
~. . (MANUAL TRANSMISSION ONLY)

37-Q1-27

... "

TEST STEP
..

R'ESOLT ~ ACTlON TO TAKI;

GO I VERIFY
..... ~ . tF ~ ...

, - ...
.,' ~ . "

• Verify system disengages when stoplamp Switch is
" @.~ SERVICE or REPLACE

activated. wire assembly'9A840 as
~ .1-. . "

required .. , "

• 0 Check clutch switch 'operation.
.,

' .

@5'" S'ERVICE or RE'PLACE
as required. "

CL4369-2B

SPEED GRADUALLY INCREASES OR DEC~EASES AFTER SPEED IS SET

.. TEST STEP

HO I VERIFY*

• Verify that engine is properly tuned.
; .'

• Check accel,erator action. and head chain
adjustment. ", "

H1 I CHEC~,DUMP VALVE
..

• Check vacuumd~mp valve.

..

. '

H2 I TEST SERVO

• Perform servo test.

RESULT ACTION TO TAKE'
~, t ...

@~GO to H1. "

@.. ADJUST or CORRECT
as required.

@~ GOtoH2.

.@5~ ADJUST or SERVICE as
required.

@.~ PERFORM amplifier .
. test. REPLACE if '

,.-' requi'red.,

*Perform "Speed Decreases - On Steep'Grades or,Under Heavy Loads" t~st in this S~ction.

REPLACE seivo~

CL437o-2C
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37-01-28 Speed CO,ntrol System 37-01-28

SPEED CONTROL"OPERATES BUT DOES ,NOT
,RESUME ACCELERATE OR COAST DQW~ PROPERLY

TEST STEP ~. . ACnON TO TAKE

; JO VERIFY THE CONDITION GO to J1.

J1 CHECK FqLLOWING SWITCHES AND CIRCUITS

• Check the SET..ACCEL switch. Coast switch;
RESUME switc.h and sliP. ring circuits and brush
conta~ts.

®~ GOtoJ2.

...@~ SERylCE the circUit ~
. . required. ,"

J2 TEST SERVO'
~ "

'. ~ 'Pe"r:'9fm servo ~~s~.. ·,
, . .;.' ... ',.. ,. ®~ GqtoJ3.

.~~ .REPLACE servo.
J3 TEST AMPLIFIER

."4, ". 1-

-. Perform a'~plifier test a~' described in.this Section. Corrects problem: ~.'

Does not correct
problem.

REPLACE amplifier.

CHECK-~circuit .~.

connections for p~oper
contact. SERVICE as
required. '

CL4371·2B.

SPECI~L-SERVICE TOOLS "

ROTUNDA EQUIPMENT

·1-.-

,..,.,-, CL4681-1D.'

IIodeI .' ."De8crIptIon
.-

,:007-00013 Speed Control Tester

~OO7-OOOO1 Digital Volt-Qhmmeter

021..()()()37 - . -vacUum PUmp
.. '.

".

- r
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41·01·1
T, "

, ~

SEATS
(70QOO) ,

SECTION TITLE' " ,', PAGE

REAR SEATS-CONVE'NTiONAL .. ' ,.:' ~1-14-1
SEAT A'N'D SHOULDER BELTS , , 41-50-1
SEAT BACK LATCH .....0 •••••• ' ••••• : •••••••• 41-25-1

SECTIO'N TITLE ':' , ..PAGE

SEA~ ·TRIM .. '....'~.. '. e' •••• ~.,'.: ••• ' •• '••••\ .••••• ~ 41-60-1
SEATS-FRONT .• ~ ' .' :. :' 41-01-1
S~ATS-REAR FOLDI~G ,.:.. ~ ..' '. '~4~-20-1

SECTION" 41-01 Seats--Front
, ~

ADJUSTMENTS '
Captain's Chair .........................• 41-01-1
Latch Band ' : :~ ~ ' '41-01-1

Captain's Chair ' 41-()1-1
DESCRIPTIQN ' 41-01-1
REMOVAL AND INSTALLATION' .-, : . ,

Bench 'Seat .. ' ' .'...•.. ;;' '. ~ ~ .' ' .' 41-01-2
Bucket Seats ~' '..•. ~ 41-01-2

SUBJECT' PAGE SUBJECT PAGE

REMOVALAND'~INSTALLATION (Cont'd) . ,
Captain's Chairs ~ ~ .. : '. 41-01~5

, Front Seat Back' Adjuster (Recliner) ;'.. 41-01-7
Seat Support ' ' 41-01-8
Seat Track,S .. ;, ' ~-' ~'~' 41-01-7

SPECIFIC,ATIONS ; ' 41-01-11
VEHICLE, APPLICATION ~ ' ~ .. 41-01-1

VEHICLE APPLICATION
All E-150~E-350, F-t50-F-,350 ~~ew' Cab, F-Super
Duty, ,rand ~ronco Vehi,9les.

DESCRIPTION
The 'captain~s chair .on E-Series and Club. Wagon

mounts on. a swivel pedestal attaqhed to the .vehlcle
floor. The bench seat on F-Series and Bronco 'mounts
on two seat tracks attached to the vehicle floor. "

.. • I '

The bucket seats on E-Series, F-Series and Bron'co
mount on two seat tracks. The seat tracks mount on a
fixed pedestal (E;;150-E-350)' or to the vehicle floor
(F-150-F,:.350 and Bronco)~ "" .~

ADJUSTMENTS' ,

Captain'S Chair, I

The captain's chair'on 'Eqonolines can be .adju'sted
for '~ither forWard facing or rearward facing. However,
the chair is intended to be locked in the forward facing
direqtiqn when the vehicle is in mO,tiol"!. ,

To rotate the seat, actuate 'the, handle rearward to
-unlatch the seat and, rotate (Fig. 1). The seat
automatically latches in either the forward or .rearward

, 'facing positions. The seat may be 'more fir'mly locked in,
the latch~ ,position against slight movements by:'; sliding ,
the lock handle forward.

I • • '~

" '~-The bench and, bucket seat adjustment lever is
-,located a,t th~' LH front of the seat cushion. Pulling the
lever to the left releases the lock mechanfsm,.permitting
'fore and aft seat adjustment. Releasing ,.the lever will
:Iock, ~he seat iI':', the new posit,io~... '.

Latch Band

Captain'S "Chair

,Captain's chairs exhibiting side-to-side. ,movement
while latched in the forward facing position may' be
serviced by adjusting latch band as follows:'

1. ' Rotate the swivel pedestal (Lear .Siegler design) as
follows: '

• Driver's seat - adjust'the outboard armresftothe
,. ' dow~ position. .' r -. •

~ .Passenger seat - adjl:Jst the outb~ard, arf.T1-restto
, the up position. . :; , "'-

.," .' -Adjust the ~e~t ba~k to 'the full upright pqsition. .
, • Adjust the seat tracks to the mid position.
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41-01-2 Seat$-Front 41-01-2

, ·1 ~.'.' Apply Caulking Cord, D6AZ-19560~A· (ESB
4'" ' :" M4G32~A) or' .equivalent unds'r .the' se'~l .tr~ck

'~; ~ss~,mbly.:. ' .:'~ . , ,.'

2. }', Position sea.t'and tra~k assembly on thEk floor and,
.-secure 'bolts.: 'Apply r,sealer- around. support ..,

r. .', assembly attaching bolt locations on floorpan
-,: ;(Fig.- 5). Tighten' bolts' to 25-44 N· m (1-9-32 ft~lb).

R2148-1F -,

':
~ r •

, ,.

~... ' ..

TIGHTEN TO 15-20 N'm
(11·14 FT-LB)

" , '.', " ': ,: ~ "'!, ., "

, TRIM COVER
I :~~ ~~<:' 625A?0 ~ I- ,

TO ROtATE : ACTUATE
',~, HANDLE REARWARD TO
.',! UNtATCH-FORWARD

TO LATCH,

R~moval;' .~

Installation

FIG. 1 Swivel Pedestal-Captain's Chair-E-150-E-35,O
.'. and Club Wagon'

'Installation .

. ", •.... " :. ·:,t··:

, Refer"to ,Fig. 5. "~~ ,..:~"
.. :. • ~ " .",oJ. • ; : '.. ' ' ~ · ... 1 .' _ '. .. ~ •. ,~#, '.

'1. ' Remove' suppo·rtas~embly-to-flopr' bolts. and ,lift
, the seat and track assembly from vehicle.,... '

-,. , __ • ..;'; " 'I' .:~....

• • • .~ • 0' •

1~ Position seat. and -. track ,assembly on support
'.' .~assembly. . " ',.

2. Instail nut ,and washer asser::nblies ,sE'3~u-;ing s~~t
~ and· seat tra<;k to support assembly. Tighten :n,~ts

..... to, 10-23 N· rlJ (8-,17 ~~-Ib).

3.~ " ~pply'~aul~ifl9 , Cord . P6AZ.-~9~60'~A' (ESB-
~ ,M4G32-A) or equivalent around support 'assembly

at~a9hing bolt ,Iocations~,on flo?rpan. '~" . ','

4. ".Position tt)e support assembly i.n the vehicl~afld

secure it to the floorpan wit,h the retait:'ling bolts an9,
washers. Tighten the support .assembly-to-floorpan
screws to 61-81, N· m (45-59 ft-Ib). -'." ;-'"

F-\~50;-F.350 SUI)'er Cab and 'Br,O'nc9':-'Oriver an~'
Pass~-.nge.r Seats.' ~, '. '., . " . ,

• f • ....- J~ .. • . !......- • • '. \

t •

'"

;. ~.... "!j, '

'Bench ,Seat

F-150--F-350 and BroncQ
Refer to Fig. :3.'

Removal

1. Remove the, seat track-to-floorpan retaining'
screws (two on each side) and lift' the' seat and
tr~ck a~~e~bly out of th~ .v~hicle., , .

Installation ' ~. ,,' ; ,}

1. Apply CaUlking ·Cord '06AZ-19560-A
1

'(ESB
M4G32-A) or equivalent: a'found seat track
assembly, 'attaching bolt "Iocation.s·~n' fl~brpan., "

2. Position th~' seat arid tr~ck ass~mbiy In the vehicle
and se'cure' it to the, floorpan., with the ~etail1ir:'g"

screws. Tighten the screws to'2·5~44'N·m (19-32
ft-Ib).· '

'. " f

3. Install the seat track bolt plastic cover using -the
attachment screw. ,':',.'

'Bucket' 'Seats'

E-150-E-350--Driver""and 'Passen'ger
Refer to '.'Fig.4./, . .

Removal

1: Remov~nui and ~ash~r a~semblies ~ecuring seat
an~ track assembly to ,support assembly (four).

2. Remove': se~t and ~track assembly from .·lv~hicfe.

3.. Remove ,.four ~~pport-to-floor;pan retaini.rlg bolts:'
and washers (two on each side) ~nd lift the support
assembly out of the vehicle~

• Slide the swivel' pedestal's 'actuato~ lever
rearward. Rotate the seat· and ped~stal

sufficiently to ensure that the latch pawl will not
engage the' pedestal tube slot when the actuator
lever is released. Then, release the lever (Fig. 2, I

View ,A). . ' , ,

'2. Tighten the latch band adjusting bolt u,,:,til all play is
removed from support-to.:.pedestal mount. A good

:indicator is ~th,at .the latch pawl will not engage in
,the'slot in the tube when the swivel pedestal is

,',rotated to"~he forWard facing position (Fig. 2,
.View A)." .';' :,:,' .

( ~ ~ . "" .

3. Rotate the seat and pede$ta! asse,mbly '(b', the
forward facing' position, ensuring that the latch
pawl ..align'S with the sl~t in the tube.

4~' ' Slowly loosen the latch band adjus'tir1g bolt unt~1 the "
latch pawl," snaps" into the slot- in ,the 'tube (Fig..,2,
View B). Check support-to-pedestal mount .. ,to
ensure ,th~t no play is.present. :- .

5." Actuate the swivel· pedestal' s r~lease .Iever·arid
',rotate· the seat and pedestal assembly. "Then,
release the actuator lever and rotate the seat and

, pedestal assemblyr::'to the 'forWard 'facing ,position:' .
The latch pawl should "snap" into the slot. Check
the latch pawl for full engagement in the slot. Refer
to Fig~ 2, 'View .B. ' ,

REMOVAL· A'~D INSTA~LATION "
CAUTION: Use' care wh~n handling seat and track
assembly. Dropping assembly or sitting on' '0 seat
when not secured in vehicle could result. .. in
~amaged components,_ ' , .
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TO FRONT. OF VEHICLE

. '41·01'·3, ~Seats-:-Frcj'rit

SWIVEL PEDESTAL ASSEMBLY
(LEAR SIEGLER DESIGN)! I

-' RE"AR VIEW'

CAPTAIN"S CHAIR AND SWh/EL PEDESTAL
ASSEMBLY (DRIVERS SEAT SHOWN)

MAIN VIEW'

PEDESTAL SHOWN ROTATED TO ENSURE
THAT THE lATCH PAWL Will NOT ENGAGE r-'

IN THE Sl~OT IN THE PEDES"!:Al'S J~U~E

ACTUATOR
LEVER

SWIVEL .
ACTUATOR
..LEVER

lATCH PAWL

VIEWA

.......... ,

, ..;: ..

lATCH 'BAND ADJUSTING BOLT

."

LATCH P,AWL SHOWN FULLy' ENGAGED
IN:THE St;OT IN THE PEDESTAL'S TUBE

VIEwe

, ._f'" ~ ,:: " ..., .....

.t.....

R3765-2C

FIG.' 2 Swivel Pedestal' Assembly Latch ,Band' AdJustment.......E-150--E-350 and Club Wagon
":". ~t:

't·'
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Seats-Front

.... _ -.... ....

. f

• '. f

PLASTIC
COVER

SEAT
TRACK

SCREW AND WASHER
'ASSEMBLY
N802970-S2
(2 REO'D)

~. I ~ .' •

..,
.. ""''''. ttl

f.·.·

.. / ~..' .--.---------~-----...

• , •••• "< S·C'REW.:' ;~

384871-S2 .
,'. ;. ; "(2 REO'D) ,(.';'

'J ~. "-TIGHTENTO:
'-" •• # 17:27 N:m

~~'(13-19 FT~LB)'

....." t

'.:
t·

TRACK'
ASSE!V1BLY

SCREW
384871-S2
(2'REO'D)

TIGHTEN TO
17-27 N'm

(1'3-19 FT-LB)

.. SEAT
TRACK~-~.....---........---

'ASSEMBLY
N802970-S2
(2 REO'D)

SCREW AND WASHER
. ASSEMBLY~

N862970-S2

. (2 REO' D) _. --- - ----.,.,~'ri5llI~-- - -..'T"lQti=-:.~;:J~----'--C \~",~~~!,!_~~~-V_IEWA- .'," _...•

R5304-2A

_ ~. ..". -' .. t .

FIG. 3 Ben~h Seat and T~ack Instaliation~F-15O-F·350, F-350 ~Crew Cab, F-Super Duty and, B~onco
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41·01·5 ,Sea'ts~Frotlt 41·01·5

DRIVER SEAT
TRACK ASSEMBLY
61705 (LH)

SEAT.' , .. '
. ASSEMBLY

VIEW A,
PASSENGER SEAT
TRACK ASSEMBLY

'..61.704 (RH)

DRIVE,R SEAT
TRACK ASSEMBLY ,

61704 (RH)

SCREW AND WASHER
384871-S2
TIGHTEN TO .
10-22 N'm
(8-16 FT-LB)

PASSENGER 'SEAT
TRACK ASSEMBLY

, 61705 (LH)

SUPPORT
ASSEMBLY

,.,

J • I

SCREW
" 387871-S100

, ,~, TIGHTEN TO

;:::

62-81 N'm

_

',(45-59 FT-LB)

~," WASHER
• i" 3~2552-S100

FRONT SEAT TRACK
SUPPORT ASSEMBLY
, '6~738

. ~, ~~.~ . , . '

R2982-2EDRIVERS SIDEPASSENGER SIDE

"~" , '\ .

ROD "",
ASSEMBLY

t.
FRONT SEAT

TRACK ASSEMBY- RH FRONT SEAT'
,TRACK A~SEMBLY.-lH.', '

VIEW 'A ....:- ,I'

. 'I .

Removal ~

.. ~ ),..

E·150~E~350 and, Club ~Wagon,"Driver and '
Passenger, Seats' ·With 'FixedSli.pporf or Swivel·
Pe·d~stal·;. "', ' .. '

Refer 'to Fig. Q~'

FIG. 4 Bucket, Seat and~ Track Installation-E-150-E-350
..-."1. .

'Captain's Chairs

, F·150-F·350 Supe'r Cab and Bronco--Driver's
I Seat (LH)

'Refer to Fig. 5.

: Removal

1~ Remove and retain' four seat track-to-f.loor bolts. 1·. Remove .the four nut and washer assemblies (two
, e'ach .side) .securing seat. al')~ seat. track.' to fixed

2. Rem,ove the seat and seat track assembly from .; r supp<?..rt. -0.r swivel pedestaL.' , '. - .' "
vehicle.

2. .Remov~ seat .and track asse~bly. from vehicle~
Instailation
1. Apply Caulking· Cord D6AZ-19560-A (ESB-. 3. On vehicles with fixed support, remove four bolt

M4G32-A) or equivalent around attaching screw . and washer,assemblies:retaining support to vehi~le
.. floor. Re":love fix'ed support from vehicle.

I~?'a~ion~ o.n fl~C?rp~~. . ' .
2. Position the seat and seat track assembly in ,th~ ~'4. On vehicle~ with ~wivel pedestal,' r~move.· thre.e

vehicle.' ... ;... ', '. "screwS retaining trim cover, to pedestal and remove
cover, and remove four, bolt and washer

3. Install four bolts securing seat tracks-to-floor. assemblies retaining swivel pedestal to vehicle
Tighten bolts to 25-44 N· m (18.5-32.4 ft-Ib). . floor., R,emove swivel pedestal from vehicle. '
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.Seats~Front .41~01·6

. ~

·.~·28

""

. ..r" .. ~

,1,:

.' ".'"

, -, VIEW A

".,'..

, i

.SCREW
55927-SW

. ADJUSTER ROD
"7C72

~ ". ..

{ - :

., .. "

4._

1~ ,} ••

- .~. ,

r,

.'- r ~

.,
• I'~ • ~ ....:: • .. ,.
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PASSENGER SIDE SHOWN '
- DRI~~S S~DE TYPICAL' .

BUCKET SEATS SHOWN ~

~A1N8 CHAIRS~~L '.

SCREW AND WASHER
.ASSEMBLY
'N802970-S2 .;.
TIGHTEN· TO
25-44N'm'

(18.5:~2.4 FT-LB)

SCREW
384871-S2
(4 REQ'D)

TIGHTEN· TO
16-27 N'm

(12-20 FT-LB),
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• ~ .. .a .....' • • t' ; .

:' FIG. ~.. F~150~·F~350 '$uper~ Cab ~~d Bronco ~Bucket.Seat Insfallat.ion· ,
,. ',:
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DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



'Seats-Front 41'-01-7

Instaliation
:1. Apply Caulking Cord D6AZ-195pO-A (ESB

M4G32-A)' or equivalent around fixed support or
swivel pedestal attach.ing 'bolt location. or'i floorpan.

2. To install fixed support, position' support on'
floorpan. and' install four bolt, and 'washer
assemblies. Tighten to 61-81 N· m (45-59 ft~lb).

~3. To install swivel pedestal, position pedestal on
floorpan, lift up trim cover and in~tall four bolt and
washer assemblies. Tighten to 61-81 N· m (45-59
ft-Ib).' 0

4. ,Install trim .cover on base .of pedestal and install
three retaining screws. ' .

.~ . ~

5. Install seat· and seat, track ~'ass~mbly on fixed"
support. or, $wivel'·:pedestal. .

6. Instalf:f9di 'nut arid washe~ ass~mblies. Tighten .to
10-22 N· m (8-16' ft-Ib). :',

Seat Tracks
'CAUTION: U~e care "vhen handling 'seat and" track
;assembly.' ·Dropping assembly or 'sittin'g ,on seat
when not secure~ in yehicle ,may'result in damaged
component~. ~., '''~''''..' '. , - .'

.Bench Seat-F-150-F-350F-350. Crew Cab-
F-Super Duty and Bf.9,.nco ~' "

Refer to. Fig. 3.

Removal 0: r

1. Remove the bench seat as outlined.

2.' Disconnect the small tension' spring' from~the lH
seat track and the tie rod. '

~ .. '" .. .

3. ,Disconnect the seat track latch tie rod from the
latches, on the s~oat. tracks (Fig..3).

4. Remove the' seat track-to-seat cushion screws and
remove the tracks from' the cushion. ,,~

5. If the seat is being replaced, 'proceed to Step 1 of
", Insta!latio~t': . :<

Installation
I., .'; .. '

.1. '. "'Lubricate. the seat:; track' assemblies. using Ford

..' ~ Pol~ethylene "Grease 07AZ-19584-A .(ESB
M4G32-A) or equivalent. Assemble the se~t tracks
.to the cushion assembly (Fig. 3). Install the track
to-ciJshion 'screws '~and tighten to 17-27 N· m (13
1.9 ·ft-Ib).,

2. Qbnnect the tie rod'to,the latch.on' each 'seat track.

3. ,·Connect the small t~n~i6'n sprin~i. ~b the LH seat
track ahd. the tie .rod. ", ; .. "

4.' Install seat and track assembly into' t~e vehicle as
outlined. ~" . '

Bucket Seats~E-150-E-350~Driver and"( 0':"
Passeng,er .' .

Removal
Refer to Fig. 4.
This procedure applies to both front seats~

.. ....

J. Bemove four .seat track-to-support nuts an.d
washers ano lift the seat and trac~ assembly from
its support as outlined (Fig. 4). .,' .

2., Remove· the track-to-seat scr:ews and-separate the
seat, from' the track. '

3. ' 'If only the seat is being replaced, proceed to' Step
1 of Installation. If only the track is being replaced,
remove the plastic handle 'and retainer from the
handle lever. Remove the small spring from latch
side tra~k. Transfer all. these parts t9 the.
replacement track.

Installation
.1. . Position the track assembly to the' seat and secure

,it with. the... attaching screws. 'Tighten screws to 10-
22 ,N· m ~(8-16 ft-Ib).. '

2. Positioh the seat and track assembly on the
sUPP,ort assembly and sec,ure it with. the attaching
nuts and washers as outlined.

. .

Bucket Seat~F-150-F~350Super' Cab~ and
B~onco-Driver and Passenge~

Roe,moval .
" Refer to 'Fig. 5.
1., Remove four' seat track-to-floor bolts and lift the

seat and track assembly from the vehicle as
outlined. ..

2.'" Remove': track-to-seat screws, adjuster rod and
separate seat from track.
\ I : .

Installation'
". '

1. Po~ition the track assembly and adjuster rod to the
.,seat,.and secure with attaqhing screws. Tighten
screws to 17:-27 N· m· (1-3-1'9 ft-Ib).

2.~··' A'pply! Caulking Cord D6AZ-19560-A' (ESB
. M4G32-A)· or equivalent around the seat track
:' .- ,attaching bolt locations on floorpan. :Ir.lstcill seat
" and, ,track .assem~ly into .th~ vehicle as outline~.

,Captain.:s Cha'irs '.E-1,50-E-350 and Clu'b ~,agon,
Driver" and' 'Passeng~r' .' .

$eat~Fixed Support ~n~ S~iv~1 Pedestal

. Removal
;(.~Refer .to Fig. ~.

·1 .. ·· Remove the seat and track ass~~bly fr~m its
support as outlined:

2. Remove the four' track-to-seat' scre'ws and
separate th~ seat from the track.

3;'~~.":;~lf onl'y the seat is being replac,ed;"proce~d'to Step
...... 1 o~ Ins~allation. If only the track is being replaced,
: .' remov'e the plastic handJe arid retainer from the

lever. Remove the latch sprihg from. the latch side",'
. .. 'track:. Transfer all these parts to the replacement

'" track. .

Installatio~ .

~ Ref.~r to, figs. 4 and. 6. : .
1·,;, '.' Position the track assembly to ,Jhe 's,eat and secure
.' .: 'with the four attaching ·screws. Tighten screws to

'1 0-22 ~; m (8-16 ~t-I~). "
2. 'Position seat "a'nd' track a$sembly on, the support

and secure it with four attaching nuts and washers
" as outlined. Tighten nuts to 10-22 ~. m (8-16 ft-Ib).

..F~'o,nt. Seat Back Adjuster (Recliner)
~ ~ • • • • • I ..' :

'E-150-~-359 Driver and Passenger Seat
.. .;

~emoval~.

...Refer 'to Fig. '7.
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4,1-01-8 ,Seats-Front 41'-01·8

"

~ .':", .
~ NUT AND WASHER

';.' .'. ASSEMBLY-376838-S2
TIGHTEN TO~~~--

10~22 N:m
(~·16 FT:LB) ',- -'~'i '

FRONT SEATS~SHOWN
SECOND ROW SEAT TYPICAL

~' . .'.

, ',jt..

~ 'SWfVEL

.~ • t .

. .. ~ .

FIG. 6,E-150--:-E-350 Captain', Chair ~eat Support-Swivel Ped~stal' $hown, Fixed Support Typic'al
',' ..,... .' #> •

~ l' ~.«

4.

3.

6.

8.

:\ '

Install' ~·the seat and, track'assembly<,ast outlined.
~ '.. , ! ," '.. .• '.. - ,.-.; .

Remove th~, .r~c'liner. actuator. handle.

8.

.9:

Installation

1. Instill the s~ai'ba~k and adjuster assembly to the
seat cushion~ 'frame a~taching 'bolts: Tighten the
bolts .to38~51 N ~,m' (29~37 ,ft-Ib); " .

f . • J t""" . ",'

2., ,llJs~,~1I t~~ s~at baCk.-pivot pin., '",

3. R~position and ~ecure.the cushidntriill c~ver.. ··· .

4. " Install tt1e seat spac~r to the seat cushion~ fra'me
, using the twb previously'removed attaching bolts,'if

". ..so, equipped. Tighten ~·the ,bolts to, 1Q~27 N· m
".i~~ ~ ... (1'2'~t9 ,'ft-Ib); ",- ~. ~~ ""'. /,-'

• ,. ...' '"'. ~ • .i; • ..

5. ;.Install, ,the se'at,back l~djuster bezel and. actuator
, handle.' , " ':';."

6: 'histall the 'support assembly 'to ,'the seat. spacers
';", ~ using, ,the four previously removed bolts. Tighten
",' the bolts to 16-27 N·.m .(12~t~ ft-Ib), '. .

7:, ~. Install,-the seat tracks to the se,at cushion. Tighten
, the bolts to 10-22 N·m (8..16 ft-Ib): ·~1' ,

, Seat Support.

E-15O-E~350

Removal~,: ~\ ,;' . ,

. ,~~~1·. "Rem9ve the:~~~at belt.,~~s~mbIY. Ref~?'to' Sectidn
" " 4f~50, Seat arid Shoulder' Belts. H' "-" ' •.... .: ..,

~2.. Remove the four bolts~ and ,washers ,retaining the
seat and support, assembly to,: the~floo,rpan.

Remove 's~~t 'and 'track ass~mbly as' ~utlined. "

Remove 'fou'r 'bolts' retaining the 'seat 'tracks to the
seat ,asseJ'Dbly. The'n, remove the se~t, trCi,ct<s.
Remove two bolts retainin.g the, seat spager'to'lhe'
cushion frame,., if so equipp~d. ','
Remove' the seat. ~back 'reCliner' actuator' ~nandle
and bezel. ,,~

Remove the seat cushion trim cover hog rings and .
roll back the. trim cover as required to gain access
·tp the seat back adjuster: '.' . '. .

',' \',

5. Carefully pe~1 the seat cushion p~d away from the
'. .cu~hion frame. ., , , " - . :t '

TeI'DPOrar.ily;~nstall th'e seat back adjust~r aGt~~~pr . '
h~'r:Jdle. Then, op~rate the, $eat Qack actuator
handle, ,allowing' the seat back to fold Ibryla~d of its
nor,mal uPtight,. position. ~ , I,

. ,\ ;" .. ,' ..
NOTE: If the seat back does',not fold forward-of its
normal upright po~ition when the seat back
adj~ster actuator handle is operated, trigger ,the
seat back ad.juster.mechanism as:~howri in Fig. 7.

WARNING: TO PREVENT INJURY'· TO THE
TECHNICIAN" BEFORE REMOVING THE SEAT
BACK AND ADJUSTER. ASSEMBLY FROM THE
SEAT CUSHION ASSEMBLY, THE, SEAT 'BACK
MUST BE FULLY FORWARD OF ITS NORMAL,
UPRIGHT 'POSITION.' 'i " .' '... '

,~' ,. . .
Rem'ove ~lip retaining the~ seat back' ,to the seat
cushion frame at. the seat back pivot.
Remove"b~lts 'retaining the seat back adjuster tc).'

'the seat cushion' frame (Fig. 5). Then, to prever:lt
damage to the cushion trim cover, carefully remove .
the seat back and adjuster assembly from the se'at .
cushion. Place ·the seat back on a' clean surface.

1. ~

2.

,7."
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41~,01-9 Seats-Front 41-01-9

INSERT A SCREW DRIVER BETWEEN THE SEAT
BACK ADJUSTER PLATES BUT UNDERNEATH
THE HOOKED ENDOF THE SPRING AND AGAINST
THE PAWL. NEXT, REST THE SCREWDRIVER
AGAINST THE EDGE OF THE ADJUSTER PLATE
FOLLOWED' BY 'APPLYING DOWNWARD PRESSURE
RELEASING THE MECHANISM.

NOTE: USE CARE NOT TO DAMAGE THE SP~ING.

MAIN VIEW. , :,'

FIG_,' 7 Seat.. Back Adjuster E-150-E-350

SEAT BACK
(RE~ERENCE)

SEAT BACK SHOWN IN
FULL FORWARD
POSITION. NO FURTHER
ACTION REQUIRED
PRIOR TO REMOVAL OF
THE SEAT BACK AND
ADJUSTER ASSEMBLY
FROM THE SEAT CUSHION

TEETH

SEAT BACK SHOWN iN
NORMAL UPRIGHT
POSITION: REFER TO
MAIN VIEW FOR
PROCEDURE TO TRIGGE'R
MECHANISM BEFORE '
REMOVING THE SEAT
BACK AND ADJUSTER
ASSEMBLY FROM THE
SEAT CUSHION.

VIEWA

, VIEWB

. ·.;.f .... :

R2984-2B

Ir,stallation ,,

.1. Install "the "seat "an~a support' assembly in the
vehicle~ Tighten the attaching bolts to 67-81 N -m
(50-59 ft..19). . ',.. ' : '

. .

2. .l.nsta.ll ,the s'eat belts. Tighten the bolts as outlined
in Section 41-?0,'Seat.and Shoulder Belts.

Fixed S~pport" Swi\'el Pedestal

E-·.1·5b-E-35O-:-Drive~.''and· Passenger Seat', "

Refer to Fig.. 1 'fo'r SWlv,el' Pedestal and Fi~:' 4 for
Fixed Support . '.

Removal· , .' , , 'oO "

1. Removet.:tDr.e~ .screvv.s' sec~~iring j trim cover: to' 'the .
base (Swivel 'Pedestal only). Lift trim cover.'
.,. '. .' ). " ...

2. Re'move four. base-to-floorpari. bolt and washer,
assemblies. " . .

3. Lift the support ,(pedestal)' assembly out of the
vehicle.

Installation

1. Position the support (pedestal)" asse~bly 'on the
,floor. .

2.' Apply sealer under the, base,':over the holes,:~nd
..install four bolts and washer. as~emblies. Tighten

: ''the bolts to' 62-81 .N-m (46·-:59'f~-lb). '. ....
3. .,P·ositi~n -the trim c.o~er in place. a~d secu;e ,it with

, three screws (Swivel Pedestal only). '

Seat Back Adjuster: (Recliner) Captain's Chair~

Driver ~~d Passen,ger E·1~0-E·350

R'em.o.vaI , I.

1. <·~Remove the seat' as~embly from ~th~ vehicle, as
outlined.

• I' • ~

2. Remove the seat support'!seat. tracks from the
seat as ~outlined.

3.. 'Carefu'lIy peel'back the ~inboard armrest trim: cover
until the armrest-to-seat back attaching bolt i$
exposed (Fig. 8). Remove the ~bdlt and place, the
armrest .on a. C?lea~ protected, ,surfac~.

4. Remove the recliner actuator 'handle· and bezel
from 'the seat cushion (Fig. ,8). " ,

',5. .Rem,ove the clip retaining the seat back to the seat
cushion frame at the outboard pivot (Fig. 8,

. View' A).

6.' Remove the hog ,rings along the bottom of the ~eat .
back trim cover "(Fig. 9). . ,
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41-01-10 Seats-Front 4~·O1.·10

. '

. ',',

... ~ . .

, ,

SEAT BACK A:riAC~MENT '
TO CUSHION- RH SIDE

_ VIEW~, .~" .

.. ,
-t ..... ··:

. ", "

I ARM REST
ASSEMBLY·

---~~$CBEW

c .. ~ .• ' • : ... - •

SEATBACK --.~I

ASSEMBLY

CUSHION .'
ASSEMBLY. "-: ~'

~.~~

, ,SUPPORT
ASSEMBLY --..~

,R3061 ..2C

FIG. 8 ·Arm ,Rest,~.nd ,Pivot Retaining Clip
~ ., ~~ .' .

, ~ .~~ .

7. 'Carefully peel"up the seat back trim cover until the
two bolts reta,ining the seat pack to, the recliner are
expos~d (Fig,. 10).

8.' Temporarily'install the' seat back recliner actu'ator'
handle. Then: operate' 'the seal back actuator "
handle, allowing the sea,t'back. to, f.old forwar~ 9f it~.,

.normal upright position.

NOTE: In the event the seat back does not fold forward
of its normal upright position when the seat back
adjuster actuator handle is operated, trigge~ the se?t
t)ack adjuster mechanism~ a.s shown in Fig. 7: .
WARNING':' 'TO' P'REVENT. ~'INJURY ·TO' ;·THE
TECHNICIAN, BEFORE REMOVING THE SEAT BACK
ASSEMBLY FROM THE SEAT,CUSHION ASSEMBLY,
THE SEAT BACK MUST BE FULLY FORWARD OF
ITS NORMAL UPRIGHT POSITION.
9. Remove the clip r~taining the seat back to ·t'he.seat

cushion frame at the inboard seat ba~k pivot. '
10. After removing the two bolts retaining ·'·fh~· s'eat

back to the recliner'assembly,.lift the seat't>ack off
of the seat cushion and place it on a' clean,
protected surface.

11 . Remove the 'hog rings and cu'shion trim cover as
required to gain access to the ,three bolts retaini,ng
the recliner, assembly tq th~ ,seat cushion frame
(Figs. 11 and 12).

12. Remove - the' three recliner asserilbly'-to-seat
, cushion ·frame attaching ,'·Qoits.

13.Remo.v~ recliner 'assembly':' ;
. " j . .'

Install~tion~ -, ' ~:: '

1. . Install 'the recline,r assemoly-to-the seat cushion'
frame.

2. .Install the three reclin'er asserribly-to-seat cushion'
frarn~, attaching bdt'ts (Fig. 12).', '

·3. Install the~ cushion trim cover 'to, the. sear cushion
frame using new hog rings (Fig. 11).

4. -Position the seal', back on the recliner assembly
. ., and install the .r~taining bolts (Fig. .'.lO). ,:

5. Install -'the seat tJa'ck tb seat cushion ',frame using
~e~aining clip on inbo~~d seat back" pivot (Fig." 8). '

'6: Mqve ·the seat'~a~k' 'to 'the upright p~siti6n.

7. 'Instalrthe seat' b~ck trirrl 'cover L!,~ing new hog rings
(\~g. 9). ' .~':.", " ..:' ,', , .'.. ' ," .: ' J:,

8. Install' the seat back~to;:;'seat ·cushion '.n"ame
6~tboard pivo~ retaining. clip (Fig. ~). '

9. Iri"~tal"1 the reciinkr ~'~tuator handle' 'and bezel 'on',
the' seat cushion' (Fig. 8). .

1a.position the i!:l'b~ard armrest_and install the·
retaining bolt. Install the' a"rmre'st' cover (Fig. 8).

11. <I~~tall the seat :~'u~port;seat tra'~ks aSOu~lin'ed.
, 1'2.'" Inst~'li the s~~tassembiy' as outlifled., ' ,

7 '

, ". -" . ~. ...
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S~AT ASSEM8L y

FIG. 9 Seat Back Trim Ho'g Rings '..

:' . Seats-Front

R3062-1A'

~
. CLl~

\\. ~ . /'.,'.. \ ~ . I'
;'. \.\ - .'
... ~~ .

o. ..~
. .

VIEWA' .

... ...~

: R3063·1B

FIG. 11 .Seat Cushion Hog Rillgs

. " ~ ..'

. '~'.'

...... ~.
~.~:....

RECLINER 'ADjUSTER TO'
CUSHION FRAME ATTACHING

BOLTS AND WASHERS'

FIG~ 12 'Recli.nerAssembly
~ .. -'. '. ~

RECLINER
A~SEM8LY ,

" ·R3065-1A

~IG.: 10 Seat Back, Re~ai:ningB(jltsl......

. SPECIFICATI'QN$

, SEAT TRACK -- MANUAL - TORQUE'N-ni (FT-LB)
~ $eat Track-to-Cushlon Seat Track-to-Floor P~n or Support· Support-to-F:loor

.. ;Vehicle
.. '

f' Bench Bucket captains Bench Bucket captains " "Bucket- "
.'

EoonoIine - 1()"22 (8-16) ~. 10-22 (8-16) \ ~. ~ 10-22 (8-16) ~1..a1 (45-59)·' ·.61-81(45-59).

F-Series & Bronco 17-27 (13-19) 17-27 (1~19) 25-44 (19-32) 25-44 (19-32) 25-44: (19~2) ..··61-81 (45-59) -
.. CR2206-2G

• ..: ~ ; ,..,J ,

<t ~..... '_, -J

.. ' ."
..... " ~ " .. ' \ "
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41-:14-1 Rear Seats--Conventional .41-14-1

SECTION: 41-1·4.. Rear Seats-Conventional- ~ ....

,~

SUBJECT pAGE SUBJECT" . "PAGE:

DESCRIPTION' '..•.........•....•.....'... ~ ... 41~.14·,1

REMOVAL AND INSTALLATION '. .'
Quick Release Seat~3.Passenger-E·150~

E·350 ~ '•.. 41·14·1 .
Rear Bench Seat ~ ~- 41·14-2

F-350 Crew Cab' ;, ,; .•.. 4'1-14-2
c. .• ....

REMOVAL AND 'INSTALLATIQN (Cont'd) . ',,: '. ;
Rear Compartment Seat 'and SeafBelt- ';' ,I

Four Passenger Seat-E~1~9~E-350 ....\.. 41-14-1
Seat Tracks ' ~ '. ·.r. ~i••••••••...•• '41-14-2

Rear Bench Seat F-350 Crew"Cab .' 41-14·2
, VEHICLE APPLICATION ' 0 ••••••••' • 41~14-1

, "

Quick Release ·Seat....:.3'·Pas·s.enger~E·150~ ·
E·350 ' .',

·,3. Remove', the seat ~s~embly ·from the vehicle.;·

~ 4. If floor striker~· are to be' removed:

Remove striker attaching bolts and washers. Apply·
a '~ead of Ford Caulking Cord 06AZ-19560-A,

. (ESB-M4G32-A) or 1 equivalent to th~ floorpan side .
of the' washers~ I.nstall the" bolts a'nd washers into
the.·floo(and. tighten the seat strike't~b6lts to 14-27

. N· m (1 O-~O ft-Ib)..' . ~ ,~ '."

Installation ,:,' ;,; ,I '. ,

" 'I'

· 1., If floor s~trikers ~~re,:remoV~d, .install strikers, bolts
l ". and washers. Tighten the bolts to 62-81 N'·m
~- ' r~ '. ~(45-60 ft-Ib). The 'front strikers have holes to b,e
'. , ~ositioned inboarq f,or latch yengagement.

2. Lift th~ seat ~ssembly .into thEfvehicle anq align'the
re~ainers to <the' -rear .... edQev_of the. floor strikers
(Fig. 1).' .~.' " . ~

En'gage'th,e hook e',,'d ~f the' I~tc'h rods' (RH and
L.H) into t~e front floor st,rike'( locking hole. .

,Rotate 'the latch' handles:(RH and LH) forward,
causing the se'at "assembly Jo 'slide, forWard,' into
'e~gagement with~the'floor strikers. Continue latch
.handle rotation until the. bottom, o.f .'the handle
~9n.tacts. the, top su"rface ·of· the ,.frohtfloor .. strikers.

". NOTE: In Club' Wagons with eight passenger
. seating, the bench seat with ~utomatic locking seat
, belt retractors at the outboard pos.itions mLJst be
·'installed,'in the first ben'ch. seat position.

. ,WARNiN-G: KEEP STRIKER AREA FREE OF
FOREIGN OBJECTS' THAT WOULD"PREVENT
FRONT AND REAR RETAINERS FROM

. 'PROPERLY ~NGAGING TH~'.ST.~IKERS. Ne:VE,R .
ATTEMP~ TO ADJUST THE SEAT LATCH
WHILE THE "VEHICLE IS IN MOTION. ,PRIOR TO
OCCUPYING'THE.SE:AT, CHECK'TO SEE'THAT
THE' HOOK END OF THE LATCH RODS AND
HANDLES ARE LATCHED SECURELY. TO THE
STRIKERS'Tb ENSURE PROPER·SEAT
RETENTION. " .... . . . ~.. - . l.r•

,Rear 'Com'p~rtment Seat and Seat Belt-Four'
Passeng~r .~eat-E.150-E.350 ,

, To .~emove .'a rear compartment 'seat and floor.:·
attaching seat belts, remove each bolt and lock washer
(Figs. 2 and 3).~ Remove the seat and belts. Apply 'a
bead of:, PLJtty-.like waterproof sealer, such as Ford
Caulking Cord D6AZ-19560-A (ESB-M4G32-A) or
equivalent, to the floorpan side of ·the washers. Install

~ t~e bolts and washers in the floor. Tighten the seat bolts

,'.

REAR SEAT'LATCH
FRONT STRIKER

1262440

R2207-1D

TO FRONT OF VEHIClE

'Lift ·and rotate' the seat latch handles (RH and l-H)'
, rearw'ard, causing the seat to ·move rearWar(;j and A , • 3
'disengage the floor strikers (Fig. '1 l.' ..', .,

, ' . t' "

Lift, the :'atch rod hook end (RH and LH) out of the · '4.
locking holes' in thefr~nt floor strikers. ' '

NOTE: LH LATCH INSTALLATION sHoWN
RH SYMMETRICAL OPPOSITE

'- SEAT FRONT " .,
---- ....~~.-~ Co RETAI~ER: "ow

. ' FRONT FLOOR STRIKER
. REAR.SEAT LATCH ',- "LOCKING HOLE

, REAR STRIKER'
1267428 '

, SHOULDER BOLT·386210
, WASHER·382552

FIG. 1 Optional' Quick Disconnect for" 3-Passenger
Rear Seat E-150-E"350. .

2.

Removal

1.

VEHICLE APPLICATION
, ,

, E-150-E-350 And F-3'50 Crew Cab, Vehicles.

DESCRIPTION
• '" • .~ c ..-

On E-series, the 3-Passenger Quick Rele~se Rear .
Seat is held to the floor by the engagement of ,the rear
retainer with, the',rear striker and the engag~ment ofa

. latch rod hookwith'the front striker. The Quick Release
facilitates removal' of the rear· s~at. '. . .'
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-Rear Seats-Conventional

0,.

,~M/:=... .,;~ ~- .

',-

".'J r•

.BOLT-38621 0-5
62-81 N'm .

(45-60 FT-LB)
WASHER
382552·52

CAULKING CORD
SUPER VANS 'AND D6AZ-19560-A
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VIEWA.: .

: FIG. 2 Rear"'F-~ur/ Passenger Sea~~Fourth-'Row-E--1S0~E-3S0 {12-passengerl
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~ REINFORCEMENT

~ ~., .. 'CAULKING'CORD'" . 'ASSEMBLY
D6AZ-19560-A CAULKING CORD 112B76

. . ~ . _ (OR.:EOUIVALENT) D6AZ-19560-A·' -
(6~;EOUI~ALENT)

VIEW IN CIRCLE A . VIEW IN CIRCLE 8

_____ R27S6-2B

FIG. 3 Rea~ Four Passenger Seat-Fifth Row-E·tSO-E·3S0 (1S-passenger)

to 34-61 N· m (25-45 ft-Ib) and the seat belt bolts to
.14-29 N· m(1 0-22 ft-Ib).

. TO install the seat and b~lts, use the same sealing
procedure. Tighten the seat'mounting bolts to 62-81
N ·m (45-60 ft-Ib) and seat belt mounting bolts to 30-43· .
N· m (22-32 ft-Ib).

NOTE: In Club Wagons with eight passenger seating,
the bench seat with automatic locking retractors at the
outboard positions must be installed in the first benc~ 0

seat position.

Rear Bench Sf;!at

F-350 Crew Cab

Removal

1. RemOve the seat track-to-floorpan retaining
screws (two on each side) and lift the seat and
track assembly out of the vehicle (Fig. 0 4).

Installation

. 1. Apply Caulking Cord D6AZ-19560-A (ESB
M4G32-A) or equivalent unqer seat track
assembly.

2. Lift the seat and track assembly into ·the, cab and
,secure itto the 'floorpan with the retaining screws.
Tighten the screws to 25-44 N,-· m (18-32 ft-Ib).

Seat Tracks

Rear Bench Seat F-350 Crew Cab

Removal

1. Remove the bench seat as' outlined.

2. Disconnect the small tension spring from the LH
seat track and the tie rod. '. ,

3. Disconnect the seat track latch. tie rod from the
latches on the seat tracks (Fig. 4).,

4. Remove the seat track-to-seat cushion screws and
remove the tracks from the cushion.
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. Rear Seats~C()nventioilal ·41·14·3

TO FRONT OF BODY

~

: :

: .. CUSHION
ASSEMBLY
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. R2392·2E,
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FIG. 4 Rear Bench. Seat :and Track Instaliation~F-350Crew 'Cab :." '- <~ ," >" .
, ) - '.
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:.. '~, ..:-, . . '. ". . '~" . ~ ".... . . ..
'. seat tracks ~o the cLishion assembly (Fig .. 4). Install

... :the. track-to-cushior'1 screws and. tighten to 17-27
N· m (1.~-.20· ft-Ib). ' , '

.' : .2'.:: 'Connect the' tie"rod:tothe latch on ·each seat track. '

3. "Connect the ~m~1I ~enSiQ~' spring to the' LH seat
track 'and the' tie,1 rod." .,'

4.,ln~t~.i'1 seat 'arid track assembly as outlined.

CAUTION:, Use 'care when 'handl~ng a .. seat and
tr~ck assembly. ~ Dropping ass~.r~l~ly or sitting
on,. seat when not secured in,. vehicle may
damage seat track components.· , " .

Installation
,,,,,,.'.

1. Lubricate the seat· track· assemblies using Multi- :
Purpose Grease DOAZ-19584-AA,(ESR-M1C159-A .
o~. ,ESB-M1C93-A) or equivalent. Assemble the
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41.-20-1 ,Seats~Rear Folding 41-20-'1

SECT·ION· 41-20 Seats-Rear Folding

',SUBJECT PAGE PAGE

ADJUSTMEN'TS . ~; " ~ ':.
E-150-E-350 Seat/Bed'Cente'r' Latch 41-20-1

. E-150-E-350 Seat/Bed Operation . ~ 41-20-1
E-150-E-350 Seat/Bed Tie Rod 41-20-1

DESCRIPTION' AND OPERATION .
Bronco ..~ . '.. ~! •••••••••' ••••••••••.••••••• ~ 41'-20';'1
E-150-E-350 '41-20-1

, Super Cab , '. ~ ~,.' 41-20~1

,VEHICLE APPLICATION
~F-150 'Through F~350 with Super Cab, Bronco' and
E-150 ThrQ,ugh., E-350 'Vehicles.

DESCRIPTION' AN'D OPE.RATION

Super Cab ~:

Super Cab' ,models have optional' fqlding side
mounted rear,. seats.which are d~signed to fold upwar9 '
against the ~ide of., the cab, fqr· storage (Fig. 1). A
forward-facing folding're.ar.seat;which converts to a load
'floor is optional "witb F:1:50. and 'F~350 Super Cab
'models -(Fig..2). The.. back of the seat is held in an
upright position by a latch mounted on the inside rear of
the cab (Fig. 3). 'The bottom of the seat pivots,to lie fl~t

against supporting bumpers (Fig. ~).

Bronco
, The Bronco has an optional fold-down rear seat (Fig.

5). A seat back latch on the lower RH side of the rear
seat is lifted to unlock the seat back. The seat ,back is
folded to the cushion. A cushion latch, located at the
center rear of the cushion is Iifted'to u:'nlock the cushion
from the floor-mounted' 'striker. 'The 'cushion folds
'forward to provide,.~"flat ,storage area.

E-150-E-350
~-1'50 through E~350' models :have{:-an ",Qptional rear

seat/bed (Fig. 6). A latch is'provideq to~ convert the seat
to ·a bed.

ADJUSTMENTS ..

E-150--':E-350 Seat/Bed Ti'e· ,Rod.
: If ,the seat/bed' latch' failsto,:release" turn the

adjusting turnbuckle clockwi$e to shorten the' rod travel
(Fig. 6). If the seat fails to lock in ~he bed position, turn
the adjusting turnbuckle counterclockwise to lengthen
the rod travel.

E-150-E-350 Seat/Bed Ce~ter Latch
If the seat/bed center latch does not return to the

locked position after operation of seat/bed; move latch
adjusting spring toward the center of 'the seat/bed
(Fig. 6).

E~1~O-E-350 Seat/Bed Op,e~at~on

If the seat/bed operation becom~s difficult, loosen four
cushi~n attaching,polts and allow seat/bed to shift (Fig. 6).

REMOVAL', AND INSTALLATION'
E-150-E-350 'Seat/Bed Tie Rod _,'\ ..'. ~ . . . . . . 41-20-1

Front' Cushion ,and Armrest "
Assembly ................• '. : :: 41-:-20-1

'Rear .Deck' ~ '.~ ~ ..' •.... ' '.. '. 41-20-1
" Seat Back :"...• '....•'.•••.... ' '.. 41-20-1
·Seat/Bed Assembly ...•.' : .. ~ . ~ 41-20-2 '

V:EHICLE APPLlqATION .. '..•...... :'.. ' 41-20-1

- '

Tjghten attaching' nu'ts. Check op~ration effort. Tighten
.' up:perseat back attachment to 11-21 N· m (8-16 ft-Ib)-.

R'EMOVAL AND INSTALLATION ;',
, '

E~150-E-350 'Seat/Bed Tie Rod'

F~ont Cushion and Armrest Assem~ly

Removal

1. Det,ach rear latch wi,re from the front 'Iatch (Fig. 6)..

2. Remove four nuts attac~ing seat cushion to f"rame
. assembly. ,

3..-~~ ~ ~e~?ve seat 'cus~~6n fro,~. fram~ as~embly. ;~,

Installation
,1. 'Position. seat" cushion to frame assembly (Fig. 6).

,2. Secure cushion to frame assembly with fout nuts.
Ti~hten nuts to 17-27 N· m (12-20 ft-Ib)~

\3. ,Attach rear lB:tc~ wire:'to front latch.,

'Se~t Back '

Removal·
. .

1. Remove seat ,cushion as outlined.

2. Remove four / bolts and nuts attaching the seat
b~~k to ..the 'frame assembly (Fig .. 6)..

.3. ' Remove' seat' back from the,~ frame ,assembly.

~ Installation

1. Position 'seat back to the frame assembly (Fig. 6).

2. ,Install attaching scre'ws and tighten to 11-21 N· m,
.(8-16 ft-Ib). _

NOTE: Crqss tighten attaching screws to ensure
proper seat/bed operation. ,

3. Install seat cushion' as outlined.

Rear Deck

Removal
'1. Loosen wing nuts on each side of rear deck

(Fig. 6). , . '
2. Slide rear deck off the frame assembly.

Installation
1. Slide rear deck into place on frame ass~mbl'y

,(Fig. 6).
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.' Seats-Rear Folding 41·20·2

. ;

.,

'SCREW AND 'WASHER ASSEMBLY
" N606702-S2 TIGHTEN TO' '

25-44 N'm (18-32 FT-LB)

VIEW A

TRiM'
PANEL'

, " -"\'

•. _) . :~. I 'f.>LATE

" " ,', .,., '613A7~ ... . 'SCREW '.

View B:" ~61()959-S~ , ..

SEAT ASSEMBLY
60026 ."

.~

'VIEW~

. ~ R2383-28

FIG. 1 Side-Molulted Folding Rear S~ats-F-150~F-350 Sup~r,.Cab' . '~
. -:.'. :- , .'

, R1899-1A
, .I •

FIG. 2 Forward-Facing Folding R'ear Seat-F-150-
F-350 Super Cab . . . ';' .

2.: ',S~CQre ~ith ~ing~ut on each ;side.

S'eatlBed";A~sembiy, ,"
R'emoyal ',:--' '.. ,. ' .

t. -, R'emove' rear' 'deck' f~oril assembly as ·outlin~d.,: .
:. ' ~ .,. 1. t. '. .'

2.' .. ' Remove the seat belts. Refer- to Section 41-50,
. ~ ." Seat ahd :Shoulder Belts. ,-.. ','

3. Rem~ve' four, bOlts··~ttachi~g·.seat/bed to floOr
(Fig. 6).' " .

,4. RerylQve ,.se~t/be(t assembly from vehicle through
'the rear door ~ . . I , ' .' ,

.. .' • ... • ~,." l~.. \ '. ~'. ~ • , _4'1 , .. • \

~nstallation'" '

1. '. Positio~ seat/bed'assembly on, ~Ioor.:·,

2. Secure',with attaching bolts. Tighten attaching bolts
to· 62-81 ' N· m (45-60 'ft-Ib).. ' ~. r,..

'·3. Install~the seat belts. Tig~teh the attachi.ng bolts to
.'30':43' N· m (22-.32" ·ft:·lb): '.

4.' ,.Install~·· rear' deck ,i.aS outlinted~ ..... :". . . . .
- .... ~'.

';'
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41-20-3 Seat$~Rear Folding~ 41-20-3

REAR SEAT BACK
BUMPER ASSEMBLY

624A16
.~

'STANDARD
'. VIEWA

REAR SEAT BACK PAD
. AND FRAME ASSEMBLY

. ~ .

REAR SEAT BACK TO
FLOOR PANEL AND
SUPPORT ASSEMBLY
60518 '

BOLT AND WASHER
ASSEMBLY TIGHTEN
TO 25-44' N'm
(19-~2 FT-L~)

SCREW AND
WASHER ASSEMBLY

R2980·28

FIG. 3 Forward-Facing Rear· Seat Back Installation-F-15O-F-3~~Super Cab

. R2382-2C

. PAD AND
FRAME,
ASSEMBLY
(REAR SEAT,
CUSHION)

PAD AND
FRAME A~SEMBLY

. ,A'

SCREW AND WASHER
ASSEMBLY-N606702:S2
25-44 N'm (18-32 FT-LB)

PANEL AND
SUPPORT
ASSEMBLY
60544-A

PANEL.AND SUPPORT
',' ASSEMBlY-60s44-A'

SCREW_--....;.-.------~~
N800485.S2

1/ .\~ ... ". 'II '--...~ ~

'~:'"
=-.:_~~:=::::::::::::-- -
~~' .. '/ . ---..........:,-----=-- .. ..,',:' . -.-, .

.,.
.,' :1. ,

l~ .. , :

~IG. 4 Fo~w~rd·Facing Rea~ Seat CU~hi'o~,lnstaliation.~F.150-F.3~O~up~.r Cab
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41';20-4 Seats--Rear'" 'Folding 4'1-20-4

, .

PLUG
378444-S

REAR SEAT
CUSHION
SPRING
9.863120r

. ,'. WASHER
, .. f~., '. 382552

. WASHER
383493-S2

, SPRING
.67438

WARNING:

1: AREA·BENEATH SEAT.SHOULD BE
CLEAR TO ALLOW PROPER
LATCHING

2.' MAKE ~URE LATCH IS ENGAGED
BEFORE SEAT IS OCCUPIED '

REAR SEAT
BACK ASSEMBLY

, PLATE;
. ,. .ASSEMBLY
.~~ 111B41

····:0
~ - /' '.'

./..------

~ ... - - ~."...,.

f,'· .,

. REAR"SEAT .:...,~. . '"
, CUS'HION LATC~ .' VIEW C
ASSEMBlY-9867412 ,.

REAR 'SEAT
CUSHION
BRACKET,

9860520

NOTe: ENLARGED-VIEW-REAR SEAT.CUSHION-QU'ICK,
_ J .", .... DISCONNECT RIGHT HAND SIDE, SHOWN~LEFT ~

HAND SIDE 'SYMMETRICALLY OPPOSITE
. .' .~ ~ '.- ": ~ .... ,;. ~. ...

"h VIEW~

:.
; .....

SCREW
, N804266
17-27 N'm

(12-20 IT-LB)
;;.' .

. SPRING
RETAINER

- . RETAINER . ,,388092-S2
_ ,.... 67440'

"REAR SEAT
CUSHION

ASSEMBLY

\'..

"

REAR 'SEAT
. CUSHION' TORSION

, ~AR~606A38.

~' ,"SCREW

REAR 'SEAT
BACK LATCH'
ASSEMBLY"

9861382

/ ..'.
<'

BOLT-387871
(4 REO'D) 41-6; N'm ---~..---

(30-45 FT-LB)

REAR SEAT
CUSHION-'-----...-11

ASSEMBLY

REAR SEAT

VIEW A'

VIEW B

REAR SEAT
BACK ASSEMBLY

:'

PLUG
BUTTON
378444-S

SPRING
67440

SEAT'BACK
PIVOT BRACKET t ,

60514

I R2143-2J
~ 11>.~ •

FIG. 5 Rear Fold Down Seat-Bronco
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Seats-Rear Folding 41-20-5

ATTACH LATCH
~IRE TO LATCH

REAR SEAT CUS'HION
ASSEMBLY-:.600A90

, .-

ATTACH SPRING
TO.PIVOT ARM

2 PLACES AT·
ASSEMBL Y

NUT TIGHTEN TO
14-20 N'.1lI (lO:lS FT·LBS)

FRAME ASSEMBLY
6131\14

NYLON WASHER

WASHER
FLOOR PAN

BOLT TlGHTEN.TO
61·81 N'm (45-60 FT-LBS)

'VIEW. Y

'.,
NUT TIGHTE'N TO
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VIEWW.

FiG. 6 Rear: Seat/Bed-E:'150-E-350
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41-25-1" ~ Seat: ,Back ,Latch 41~25-'1

SECTION 41-25 Seat Back Latch

PAGE:
. ,

'.c..

SUBJECT ',' " ' . PAGE ' . 'SUBJECT .
,. I .~...,.: 0'0 ,.-; ., .. _. . •••:. ,_ •

DESCRIPTION AND OPERATION' ..... .;.. ·..... 41-25-1 J;lEMOVAL AND INSTALLATION ·(Cont'd).· .. ·
REMOVAL AND INSTALLATION ,Br~~c~" ~ear: Sea~. ,Bac~ Latch .... ,....., ,. 41~25-~~

Bronco andF-150-F-350 'Front Seat, Back ~Bronco Rear: Seat Cushion· Latch:., ..:..'. : ·41-25-4'
Latch ' ' ' <'~" ~~ ~;. 41-25-4 ~.,:, F-150-F-350 .·Benc:h~. Seat Latch '.. : .,. II .- ••••• 41-25-1

Bronco and F-1.50-F:350, Super Cab. , ,'. ~, .: .F~350 Cr~ew c~6 Rear' Seat Latch" ." "41 ~25-2: "
Bench Seat .Late'h.. ~ . ~ ~ . , 41-25-1 '. Striker t ••• ' •••• ,;. '••• ~";. : ••••••••••••••••••••• 41-25;.2;

·Bronco Front Bucke't Seat Ba'ck Latch . 0. ~' •.• 41-25-4 'VEHICLE AppLicATION "..,~'. t; '•• : ••••••• 41-25-1'. . -... ...... . . .~ .

."...:
·C •••

A1~3·1G '

VIEW A

., .BEZEL " ,
'62672' ,

" SCREW
~!!O~-S2

, VIEW S'

. ,"~ :VlEW A SCREW·
\ . ..~. "', N801081-S2

t, '7 (/1':'.~Ea'DI
", J / VJ~, '\', ,:,

. ~'COVER .
, '" ,~61~" FRONT
BOlT385329-52' . SEAT BACK

17"24N·m'
(12-18~~~tB)' : . - ."

• <'

~~~-

".-

. J

..... _.. ·FRONT SEAT ..
• ,,04 .... , ':-' BACK

BUMPER' ." .:; ;t, ·I.·s .

386650-5 SCftEW
56902-52

: WASHER
. 385208-52 'FRONT 5EAT-",. ,~~._~~

FRONT SEAT . : STRIKER ~~:;;Q
CUSHION' .'.. 62638-A . \: r:

THE CABLE AS~~MBlY IS TO BE ADJUSTE~,
IF REQUIRED, TO PRODUCE THE 2,5mm

(0.10 INCH) MAX. GAP BElWEEN THE
FRONT SEAT BACK LATCH PAWL AND ,THE

FRONT SEAT BACK LATCH STRIK.ER.

FIG. 1 Front Seat Back Latch Installation-Bronco and
F-150-F~350,Super Cab Models

2. Re~ove bolt and washer attaching seat back to
, cushion a~,d remove ba~k. from vehicle (Fi,g., 1).

3. Untrim. back to gain access to latch mechanism.
, Refer 'to S~ction 41-60, Seat Trim.

4. To remove ·t~e rod assembly connecting the
unlatching lever to the latch 'pawl, remove two
screws and bundling strap. l.)nhook rod from lever
and pawl. '

5. To remove. the latch pawl, ,disconnect the rod from
the pawl.' Cut and remove ,the, pawl pivot pin and
disconnect spring from seat back frame. ' '.

Installation'
, '

1. To installlat~h pawl, insert a new pivot pin through
holes in. seat back and pawl. Flatten end of pin to
retain it 'in 'the seat frame and hook end of spring

Removal

1. Remove attaching screws and cover from rower
side of seat back (Fig. 1).

REMOVAL AND INSTALLATION

F·150-F-·350 Bench Seat Latch"

Removal.

1. Remove attaching screws and trim -cover from
'lower side of se~t back (~oth sides) (Fig. 2).

2. Remove two bolts attaching latch to seat back.,'

Installation
, ,

1.. Install two attaching bolts. Ensure that springs (one'
each side) rest against the bottom of the seat back'
and are hooked over the pawls on each end of the '

, latch, Tighten upper bolt to 25~37 N· m (18-28 ft-Ib)
ar:'d the lower bolt to 25-34 N· m (18-32 ft-Ib).

2. Install trim cover using cover attaching screw (Fig.
2). '

Bronco and F-150-F-350 Super Cab Bench
Seat Latch

VEHIC~E'APP,LICATION '
F-150:'-F~350 and Bronco Vehicles.

DESCRIPTION AN'O'-OPERATI,ON"

AU 'folding seats (except Bronco' passenger s,~at 'on '
vehicles with bucket seats) have a latch designeg to
hold the seat back in the normal position. The Bronco .
bucket seat back 'does. not fold ,forward 'on the
passenger side. For rear s~at passerlger·entry and exit .
and to' gain access to the ""storage' compartment:." ..
(F-150-F-350 Super Cab, .F-350 Crew Cab and Bronco '
with 'full bench seat), a 'handle on the side of the .~~at: "
back releases the seat latch. .,... .

If the seat back will not latch in~.positi9n or ~De I~tch ' "
mechanism will not unlock, it may be', necessary to
remove the side shield and/or remove,,:the',.seat back
trim cover far enough. to inspect the .Iatch' rnechanism~· ,
Then,. replace any parts to put ''the .Ia~ch system in
prope.r; w,orki~g .. ord~r~ (Figs. 1 aQd, 2).· . '

For information on the seat back latch used. yvith
forward-facing rear seat option (Super Cab only), refer
to Section 41-20 Seats-Rear ~olding. . .
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4'1-25·2 Seat Back Latch 41-25-2

VIEWS

R2386·1G

.. .~

Removal
1. Dump se~t back f~rward,. .~ ',~ ..

2. Uritrim rea'r corner of seat, cushio'n~ "

3. Remove two attaching, bolts, and striker from seat
cushion (Fig .. 1'). "

Installation
1. Install two attaching 'bolts and tighten to 17-27,

'N ,. m. (12~2Q ft-Ib).-

2. Retrim rear corner of seat cushion.

3. Adjust 'gap between pawl and -stri~er by reaching~'
up inside trimmed ba9k and· rotating latch rod,'
adjl:J~tment until gap is'- 1.27-1.77mm (0.05-0.07;"

'inch). '

F-350 C~ew. Cab Rear 'Seat, l-atch

Removal
'·1.. ,Remove two bolt~ attaching .Iatch to seat ba'ck

, .~ ,.; (Fig.!~).;

Installation
1. Install two attaching,.bolts:' Ensure tnat springs (one'

each side) rest against th.e bottom of the se'at back,

Striker

2. To 'install the latch' rod, push attachment 'screws
through holes in attaching ~abs :9n r,od and install to
seat frame. Insertend~ of rod ,into proper holes in
the lever and·,"pawl. '_

-~: . '~. In'stall untrimmed seat back, frame to cushion and
. ': adjust g'ap" betw~en.pawl ~nd striker by fotating~
. center portion o.f the. rocr 'assembly. The gap
. between the 'pawl and s,trikermust be 1.27-v
. t.77mm (0.05-0.07 in'ch)~ Remove seat frame from,
cushion and retrim.·' ."" ~ .

4. Install trimmed se'at ba~k to cu,shion by ,insetting
attaqhing 'bolt through hole at end, of the arm
,stic'king out of the trimmed back. Slide ,v~iasher over
th.e end of the bolt, slidJ3 .back onto inboaro pivot
pin and 9rtve 'attachment bolt. Tight~n bolt to ,:,25-43'
N ·m (18~32 ft-Ib)., Check gap and ,;adjust if

:nece,ssary. '"

5.'·, Posit'ion trim cov,~r and instC!J1 two' 'scJew~ .(Fig. 1').
.. ~ .

.VIEWA
VIEW B~:

""""""--1 ...~---"-' COVER,
61634·,

LATCH. BACK ASSEMBLY
- ASSEMBLY J BOlT~388887-S2

. 62648·... TIGHTE~ TO
,- 25-37 N'm

'. ~' (18-28 FT-LB).~-) .*' .
I . .... SCREW

--./ I 56903-52
I

I

WASHER
385208.S100 -----~IlI(@...,£.. --UU~-_

'onto' seat frame. Insert end of lat~h rod through
hole in pawl.

WASHER
385208:~'100

-:BOLT
385329-52

TIGHTEN TO _---::;----
25.;43 N'm

(.18-~2FT-LB)

FIG. 2 Front Seat Back Latch In'stallation-F-150
F-350 Conventionaf Cab'Bench Seat

SOL T -388887·S2'
TIGHTEN TO

25-43 N·m "
• 118-32 FT-LB)'

~,' ~~
, /;'~~ ~./LJ) '.' :~~.'. ~ 8AC~ AS~EM~LY

, .~ r. _. BOLT-385329-S2
. REA8 SEAT ~ \ ..' (TIGHTEN TO

BACK STOP ,%\ ~25-43N.m
• 624~8:.. • I ~..., t1~:32 FT LB).

/ ---J. " q),

/. Vt.EWA~

R3771-2A

FIG. 3 Rear Seat Back Latch Installation-F-350'Crew Cab
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'41-25-3 S~at Back Latch, 41-25-3 '

R2143-2J'

.. PLUG
378444·S

REAR SEAT
CUSHION
SPRING "
98631io,

'WASHER'
383493-S2

SPRING "
67~38'

\' ....

. \lVARNING:

,1.' AREA BENEATH SEAT SHOULD BE
CLEAR TO ALlOW PROPER
LATCHIN9 '

2. ,.MAKE S,~RE LATCH IS ENGAGED
, .BEFORE' SEAT IS OCCUPIED

REAR SEAT
BACK'ASSEMBlY

. REAR SEAT' _
CUSHION LATCH
ASSEMBLY-67412

BUMPER ....
N802751

~\l\
~

Q-......:

"~,REAR SEAT : •.
CUSHION LATCH " VIEW C '

ASSEMBLY-98674J2,

,.~ -aOLT·'387871-S2
. (2 REO'D)• ''K-::. '{~~-8~~~~

",VIEW' A " SCREW.~:' ":-;
',~ I' 56000

~

REAR SEAT· - \ . HINGE PIVOT '-
CUSHION TORSION -r - -7 FOAM WASHER PIN-9863022 .-

. 'B~R-98f6A38~ • N800541· ..~ .. .

=: ... ~ -~--

~EAR SEAT BOlT-3~7871
CUSHION,

, BRACKET 62-81 N·m
9890520 (45-60 Fl':-LB)

'SPRING
, RETAINER

RETAINER 388092-S2
67440

\
SCREW
388348

(2 REO/D)
17-27 N·m

(12-20 FT-l'B) '-.
,NOTE: ENLARGED VIEW-REAR SEAt' CUSHION-QUICK

DISCONNECT RIGHT HAND SIDE SHOWN-LEFT
,HANP SIDE SYMM.~icALLYOPPOSITE

VIEWC, .

REAR SEAT
CUSHION·

ASSEMBLY:

.\.

'\

.' ,REAR SEAT
CUSHION TORSION

' 'BAR-606A38

, SCREW

BOLT~387871
(4 REO'D) 41-61 N·m

(30-45 'FT-LB)'

VIEW B

,.

f·

REAR SEAT
CUSHION------.-II

ASSEMBLY

VIEW A

RE'AR SEAT '. . R'EAR SEAT
, BACK ASSEMBLY '.~ ·BACK LATCH

ASSEMBLY
9861382' .

SPRING,
67440

SEAT BACK
PIVOT BRACKET

60514,

'FiG. 4 Rear Seat Back Latch Installation-Bronco
... .,. . ' .. 1-.

c'
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41'!'25-4 . ,Seat Bac~' Latch

. R6480-1A

FiG. 5 Front Bucket Seat Back L~tch~~ron~o e

. ' ~ .

SEAT BACK
, . PAD ASSEMBLY

'1064810

R6479·1A

SEAT BACK
. LATCH ASSEMBLY

9862648

BU~KET SEAT...:.. BRONCO

SCREW SEAT BACK
N802381 FRAME "

19-27 N"m 1361018 (RH) ,
(14-19 FT-LB) 9861019 (LH)

~
/ ~ \

SCREW
N804850-S2
44-60 N'm

(:3?-44 FT-LB)

SCREW
.N805885
19-27 N'm

(14-19 FT-LB).

~.

~GHTHANP~DESHOWN

LEFT HAND SIDE TYPICAL

, ,

l' Position latch assembly on .. seat anQ install .two
bolts and vyashers. Tighter} securely (Fig..:6).

. ,

2. Place cover ·in position· and install two screws
'. securely. '

FIG. 6 Front Seat Back Latch-F-150~F~.350and
Bronc,a

.Installation

. and are hooked over' the pawls' (j'n each end of the
latch. Tig~ten bolts to·' 25-43 N· m (18-32 ft-Ib).

Bronco Rear Seat' Back Latch '

Removal

1. Remove· two screws securing rear seat back latch
assembly to seat back (Fig. 4).

2. Remove r~a.r se.at. b~Sk .I~tch asse.mbly. ,

Installation
, ,

1.. Position rear s~~t, back latch ass.~mOly on rear seat
back (Fig. 4).-' ~,' . , ,: , <.

2. Install "two screws and tighten to 1-7-27 N· m (~'2-20
,ft~lb). . . -

Bronco Rear Seat·Cushi.on Latch'

Removal
1. e' Remove ,the four screws 'and washers securing

, latch to, rear seat, cU~hion" (Fig .. 4).

2. '. Remo/ve latch ~sseni~ly.

Install~tio~ .~. d.>" '

1. position rear seat cushion, .I~tch ,as~embly ion rear
':seat' '(Fig. 4). '," . _ .

2. Install four bolts with washers and tighten to 41-61
N· ~ ni; .(30-45 ft-Ib).

Bronco Front, Bucket Seat Back Latch

Removal

1. Remove ·seat back pad' assembly (Fig. ~.5).

2.. Remove the upper two screws securing lat,ch to,
seat .back frame. .

3. R~11l0ve' th~ 'two ·Iowet·"screws "securi~g latch to.,
lC?w~r. seat assembly:' .,' .,' .

4. Remoye ,latch ~~s~mbly.~· ',.,

Installation

1. Positron latch -assembly, on. lo:~er seat assembly
,. t,.(F'ig. 5).

2:- i~stal.I._th·e lo~er ..t~p 'screws 'and tigh.t~n to.,44-60
N· m "·(32-44 ft-Ib). ~

3.' Position latch to. upper sea,! back arid install two
screws. Tighten, -to" 19-27~ N· m (14'-19 ft-·Ib).

4.. 'Instali' ~'e~t bac~-' p;ad ~sse·mbly. :. .

Bronco and F-150.;....F-350 Front Seat Back
,Latch

Remov'al
1~ ,Remove two screw's securing cover to latch

, assembfy. Pull cover free f~orn seat assembly at
opposite end (Fig. 6). ' ,.

2. Remove two bolts- and washers securing latch
ass~mbly tp seat. and remove latch.

.. ......... ~" '"' ' . .
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VEHICLE APPLICATION ..
E-150-E-350, F-150-F-350, F-Super Duty and .Bronco.
Vehicles. .

DESCRIPTION AND OPERATION,
The seat belts arid sh9ulder. belts' ·are factory-'

instal,led in their proper locations. If the seat· b~Jts' or.
shoulder belts are removed for any rea~on, they.·should:
be installed as shown in· Figs. 1. ·through '10. Sealer
should be placed aroundall--seat belt anchQrbolt holes:
in the floorpan.Tighten t~e. anchor bolts to 30-4,3 ·N ·m'
(22-32 ft-Ib). . ~

Belt assemblies must be installed in matched 'sets as:
received and must not be interchanged between'
vehicle models. '

.. . .
I.f a componentportioo (buckle portion, retract9r

portion, etc.) of' a seat belt or shoulder belt
assembly is nonfunctional or damaged,' the ,entire
assembly (buckle, tongue and shoulder har"ess
portiohs) must be replaced. The replacement'

. assembly must be installed as. a matched· set and the,
identification labels on all portions must bear exactly.the
same ·cod.e, date· of manufacture and manufacturer's
·name. Under no circumstances are seat .belt or
shoulder ~elt compon~nts to be replaced as
individual ~omponents. .
WARNING: ALL SAFETY ,BELT' ASSEMBLIES
INCLUDING RETRACTORS AND' ATTACHING
HARDWARE SHOULD BE INSPECTED AFTER ANY
COLLISION. FORD RECOMMENDS THAT ALL
SAFETY BELT. ASSEMBLIES IN USE 'DURING A
COLLISION BE RE~LACED UNLESS THE' .

COLl.ISION WAS' MiNOR A'NO· A'QUALIFIED :
TECHNICIAN' FINDS THAT THE' BELTS SHOW NO
DAM'AGE AND' CONT'INU,E· ,T.O· OPERATE
PROPERLY. SAFETY BELT, ,ASSEM'BLIES NOT IN
USE DURING A COLLISION SHOULD ALS.O BE
INSPECTED AND REPLACED IF EITHE'R, DAMAGE

. OR IMPROPER OPERATION IS NOTED. . k:

Seat· Belf Extension· 'Assembly'
" A seat belt assembly that is too short eve,h when 'fully _
exte'nQ~dover .the· 'lap of 'a vehicle 'occupant, c~n be
lengthened approximately 203mm (~'inche~) wit~ a"seat
belt ~x~ension a~sembl'ywhich.c,an be obtained .t~roug~

local Ford D~alers.The seat be't ~xtensiori assembly is·
only available with bla~k ~ebbi~g and standard bl:rckl~'
and must be of the s'ame manufacture as the belt
system. ~o ·.~hic.h· .~it i.s. at~ache~ ..:,'

,Occupant Restraint Syst~m, "
, ' The continuous,loop syst~m can'be\identifie~ by the <

movable tongue on the front outbpard.Jap/shoulderbelt
and only one' retractor~ (Th.i~ is a combination' lapl
shoulder belt rettactor.) '. "" . !'.. "r,~'.·'

Seat Belt .Warni~g,System,:-
. Continuous -loop syste'm ,~hits incorpo'rate a buzzer
and lamp war~ing system. The .sea~ belt warning lamp
will il.luminate f9r approximately eight seconds after the
ignition switch, is turneq to the RUN position, regardless·
of seat belt ~sage. The seat·· belt .warning buzzer is
grounded by a switch in :the LH inboard buckle, on the
continuous .Ioop sy~tems. The 'seat.belt warning buzzer
will sound for approximptely' ~ight seconds· unless' the'
driver's belt is used. . -, .
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NOTE: TIGHTEN ALL BOLTS
.TO 30-43 N'm '
(2~".32 F!~LB)

ASSURE THAT WEBBING
IS NOT iWlSTED BETWEEN

ANCHOR PLATE ANDr
RETRACTOR:.

. BOLT,
, < 386273-8100

(1 EACH SIDE) • ~,... ,
TIGHTEN TO

30-43 Nom
(22-32 FT-LB)

BOLT
386273-5100

(1 EACH SIDE)
TIGHTEN TO

30-43 N·m· "
(22-32 FT-LB)

Seat and, Shoulder ~Belts

BELT AND
BUCKLE

ASSEMBLY
9861202:-3-A

4'1-50-2

BOLTS
386274-5100

(1' EACH SIDE)
TIGHTEN TO

30·43 N'm
(22-32 '. FT~tB)

'.~\ SHOULDER~\ . STRAP GUIDE.~~ 'V ~~~~H.SIDE)·.·
..~. , ~ ~ .

'. SPACER
N803545-5·

R2S39..2H

FIG. 1 Seat Belt Installation-Bronco Front "Bucket Seat

,Continu9uS Loop System Description.
• .. , J • I

, ThEi occupant restraint system for front· outboard
~.passengers ,is a' continuous loop system (Figs., 1
through 5). The 'outboard combi,nation lap and shoulder
belf use a common sliding tongue. To secure'the belts,
the tong~e is inserted into th.e ..inboard bu.ckle..

, On' F-150-F-350,. Bronqo, the webbing ,for the lap
belt is anchored near the inboard side of the sill without
a retractor. On E~150-E-350, it.is attached to the seat
pedestal. .'

The shoulder harness retractor is designed to let;the,
, webbing freely move in or out at all times, 'except during

vehiclernaximum deceleration, when it is automatically
locked by,: a','mechanically actuated ,inertia .sensor..

• "" . t

On bench seat installations, the inboard belf with",the
buckle passes through the seat before being anchored
to' .. tt)e floor, and directly to a' fixed' anchorage on. the
flo'or' on bucket seat' installations' '(~xcept E-150
E-350).'J Attaching the tongue and bl:Jckle secures the
occupant' with ",both" lower and upper restr"aints.' This

tongue ,and buckle attachment can be accomplished by',
a singte continuouS movement.· , ~.

After entering the vehicle, adjust 'thefr'ont seat'to
obtain the best position for driving comfort and visibility.'
The,~, use the following proced~r~ for adjusting belts:

Pull up on the shoulder portion of the' belt ,to 'tighten
the .I~p portion to a snug f.it. Be s.ure the-,belt is as, ,low on
your hips as.' possible. :fha, 'belt ml:Jst 'always be wor,n
snug against the body. Aft~r:" unbuckling· t~e ~~It.- it ~is
recommended that you gui<;je the tongue ,during
retraqtion'to prevent it from striking you ,or, the vehicle.

t. ""',';' 6'"

Tw.o~Point Lap Belt Operation~
Non-R~tractor " '.'

(All E~1_50--E-350 Rear Seats Except Capt~in's'
Chairs and Second Row Bench With Retractor's)

-To lengthen the belt,tip ythe tongue at a right angle to,
.the belt, and pull'the tongue"until the ends· can be'joined
:over the lap. . " .
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41~50-3

ASSURE THAT WEBBING
'IS NOT TWISTED BETWEEN .

ANCHOR PLATE AND .
RETRACTOR

, NOTE: TIGHTEN All BOLTS
TO 3'0-43 N·m
(22-32 Fr-lB)

. ,~.. ,

Seat and Shoulder ,Belts

SPACER
N803545-S

.,~,~

, BOLT
'. 3862'74-S100 '
(1 EACH SIDE)

. ~.

- ;' ..
. , I ...t· •

"

.; . "

FIG. 2 Seat Belt Ins~allation-Bro~coFront Bench Seat
'j

, 'J

,.~2540-2H

, , ,

To fasten 'the belt, ins~rt th'~ tongue', into'Y~th~ open',
end of the' buckle u'ntil. a' snapi's ne·ard. To shorten the
belt, ,pull on the' loose ',~nd.,o.f Jhe webbing. The belt
sho~l~ ,b~ ~nug acro~$ the .hips; NEVER ACROSS
Ttt,E ,WAIST.-" ~. '.

Two-Point Lap Qperation~Retr_ac.~or'
(F~150~F-350' Super Cab: .and Bronco', Rear ~eats'
and E'--150-E-3·50Se~ondRow Captain's Chairs and
Second' Row .Bench'with Retractors) -.. '

The~'w~bbing for'the I~p,belt extends from .a r~tract~r'
that' automatically locks when the belt is worn (Figs. 5,
6, 7', 8 and 9)~ This ,lock prevents the belt from being
pulled out further but ~1I6ws the belt'to retrac~ an<;j thus
maintains a, snug fi~ around the user for optimum safety.

Cent~r L~p· Belts' , , - .
Th~ cent~r seat belts 'do not hav'e re'tractors (Figs. 2

and 3). To lengtnen -.the belt, tip the tongue' at a right
angle ~to. ttie belt, 'and pull the tongue uh'til the ends can . '
be joined c;>ver, ~he lap. :-

To fasten the belt, .i'nsert ;·thei 'tongue into tH~ Oper;'- .
end of tt~e '.bu9kle··.until a snap is ~eard. ~To ,sh9rten~ the
belt, pull on.the-Joose end of the ,webbing. The belt
shol:l'l~ ...be ~'riug ~~ross. t~~ hips", NEVER ~CR9SS~~-
T~E WAIST... ' . . ",I'

Unfastening -Seat "Belts ." _~ _,
" Push the reiease'bu'tton:'in:the bu'ckle anci.~1I16w'the
front and rE?ar- :outboard b~_lts to -.retraQt to 'the', f,ully
stowed position'. . ' , . !. • '

"

ADJU$TME~TS . '. ~ ,

f:le~r~~lts:: " ';,,,,'.: ..:.: « .. ;:. . " ...
(Super Cab,' Crew Cab 'and~~.Bronco' :E~'150":""'E-350\
Captai~'s Ch~_ir, Second ,Ro~ Bench t;~cept 12-15
P~sse~~,e~>.' ,-.~, ,.~ ,'~ " ':, ~',' :',: , t' " .~:-, .. , >.~',.

To,fas~en·,the, rear-.belts, pulLthe belt out. of, the
retractor with a steady: motion and ,insert it into the
buckle until~a' snap' is heard and a .latch is, felt (Figs. 5
and 6.) Adjust the' lap belt snugly across 'the; hips,
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, BOLT
386274-5100

(1 ,EACt:4 5i~E) "

41-50-4

BELT ASSEMBLY
61'1808

·BOLT
386273'-S100 '.

(1 EACH SlOE) -

NOTE: TIGHTEN ALL
, BOLTS TO

30-43 Nom
(22·32 Fr·lB)

t·

Seat and 'Should~r Belts

,; ,.;':

41-50-4

. '.

R5226-2C

FIG. 3 Front Seat Belt Installati,on-F-1'50~F.£3·50Regular CabrSho'wn; F.;.3'SO Crew Cab."Simil~r"·

'NEVER ACROSS~THE WAi~T, by allowing the sfack
to return to the:'.f"etractor.-·· - "

TESTING

Seat Belt' Maintenance __

Seat belt as~emblies are maintenance-free; however,
they should be periodic~lIy' inspected to ensure" that
they h~ve not be~o.me damaged and that they remain in
proper operatin'g condition'.' , ,'0 " . ' ' .

. • .... __0'." ••

Jammed Lap ~elt ,Retractor Two-Point,
Systems . "

'If the lap belt retractor is jammed by allowing the belt
'to retract while twisted, 'webbing can be freed with this
procedure: ',..; ',,'

1. Use qoth hands to, tighten' the webbing on . the ".
spool by pulling on the belt."

2. Push the webbing into 'th~~ retractor until the belt is:'
, completeIY.retracted. Repeat ,Step', 1'if necessary.

... ~ - ..
r .,.,., •• t.

3.' Pull the 'belt ·out o(-the:retractor as f~ar as it will go
and inspect the webbing for .foreign ',material·~ or,
twisting. Remove the foreign matter or untwist the
belt and let the webbing retract.

.1. ~ ~

4. Sit in the'seat, pullout -the lap belt, 'aod 'buckle up.
.00 this about five times,to ensure the belt,retractor
,'operates' properly. .... ;

.Webbing Cannot be Pulled from Lap Belt
Re'ra~tor ", .. ' r, ' ... 1

. '\ ' .

1. ~ "From' ,the fully stowed positio~,'atte~p't t~', 'pqll
webping ,out .of th~i~lap ,belt ·retractor... 't':"' I ;

~ . ..... .. .. . .. ..

2. " If OK, withdraw lap belt webbing and' buckle up
while sitt~ng in seat:· Repeat :five. times' to .ensure

, proper operation. ,If not OK, replace th~ seat belt,
·as$embly.' . ·

L,ap' J3elt' R~tr~ctor' p~es No't :L<;)ck ,
..' . . f·.'.... ! .. t ~ ..... :~,; ~ • I

.'" .,~~..}~ :~ »;-. ; t,_ . /~.. .', ' '. ~ , ,

1.' Withdraw a minimum of 458mm (18 inches) ~ of
webbing frqrnlap belt retractor. Allow 50.8m·m (2

!~ " .inc,h·es) '01' webbing,·to retrac~, and pull' out agai"n to
, check for., lock ·up. Retractd(·-mList lock ,up ~after

,458mm' .(~ 8 inches) of webbing has been
, '. withdrawn. ' .. . ,-:' ". . . .

2·. !'J"if n~t O.K, replace;'th~"seat_belt assembly. If OK,
withdraw lap belt· webbing"and' buc~le ~up while

. 'sitting in seat. Repeat five times, to, ensure proper
'. operation. ~lf· 'not OK, replace, the seat·· ..belt

assembly.
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41·50·5

BELT
ASSEMBLY

61202

Seat ar)d Shoulder Belts

,COVER-802880
, ',(1 EACH SIDE)

t ,.,;"

'. i,

41·50·5

NOTE: 'TiGHTEN ALL
BOLTS TO
30-43 N·m
(22·32 FT-;LBI

FIG. ,4 Front Seat Bel~ l~staUat~or:'l-F-Ser~e~ Sup~r.Cab·With ~aptain's C~air '

REMOVAL AND INSTALLATION

Seat Belts

Removal and Installation

Use Seat Belt Bolt Bit T77L-2100-A or equivalent to '
remove 'or install a'il seat belt' assembly anchor bolts.
Upon'installation, tighten'the anchor bO,lts to 30.:43 N· m
(22-32 ft-Ib).

.. - .' .

Bronpo-Front .Bucket Seats

Removal and 'Installation

Remove the shoulder ·,belt retractor trim cover.
Remove the shoulder belt retractor anchor bolt, the
floor anchor "bolt, 'and' the D-ring cover and attachment.
Remove affe~ted seat belt assem'bly fror:n the vehicl~
(Fig. 1). _ '. . ..

·The buckle end of the front seat belt can be removed
by removiF:lg the seat belt ancf:lor bolt ,from t~e 'floor.
Driver's buckle contains an electrical switch, which must
be ,disconnected before removing the' .an~hor ,bolt.

~ Reverse the above procedure" for installing the
replacement seat, belt assemblies in tt:fe vehicle as
shown in Fig. 1. Check for seale.r arou,nd each removed,
floor anchor bolt hole. Add Ford Caulking Gord D6AZ
19560-A· (ESB-M4G32-A) or, equivalent .sealer, if
necessary.

" '

BOLT-386273-S100
WASHER BELT ASSEMBLY 30-43 N·m (22-32 FT-l8) ,
387194-5 98613884 ,R2124-1G

FIG. 5 Seat Belt Installation-Bronco Rear Seat·-,

'Bronco-,Fron't Bench ,Seat (Fig..2)

Removal and Installation

Remove the -shoulder belt retractor trim' cover.
Remove, the" shoulder belt retractor anchor bolt, the
floer, anchor bolt, and theD;.ring cover and attachment.
Remove affected' seat belt, assembly from the vehicle
(Fig.' 2). · .

• . r
" < • •

Remove the buckle end of the front bench seat belt
by removing the anchor, bolt at~ the floor. The driver's
side buckle contains an electrical- connector which must
be disconn~cted before removing ,~he anchor bolt.
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.. ... ~ . '

.Seat .and Shoulder Belts

MAIN VIEW I.:'

4t-50-6

R3802·2C

'····1 -

FI~. 6 Rear' S,eat Bel't In~tal~a'tion-~·s~ries Super Cab

:Ins~all Dy cohn~c'ting the el~c~rical c,Qnnector'(driver's
side only)' arid sec~ring with the anchor bolt.· Install
cover.

. Reve'rse. t~e ,:above pr0gedure for. 'installing the
replacement seat belt assemblies in the· vehicle as
sho~n in Fig. 2. Check for seale'r around each removed
tloor anchor bolt hole. Add Ford Caulking Cord, D6AZ
19560-A (ESB';ry14~32-A)' or ··~equi\(alent sealer, if
necessary ~ '. '. -~i •

, .... .. .. ". .

Bronco~Rear.. seat (Fig~ 5) ;'.',: ,~

:O:n' rear'sEi~t position.s, 'r'e.move' anyaffe,~ted s'eat belt'
assemblies by.remov,inQ·the seat belt anchor bolts' from
the seat fr'ame '(Fig..~r ," , ... ' " ... .' ,
F-150-F-350Regular '; Ca~ ~ , f " • ~ :~

Rell30val and Ins~allation ) J. .' ••

~ qn. front seat o~tbo'ard' positlon~ only: Remove the
'shoulder belt retractor trim cover. Remove' ·the shoulder
belt retractor anchor bolt: the lap belt bolt,. and the
D-ring cover and .~tt~chm~nt Remove affected- seat
belt assembly from the vehicle~

.' fhe buckle ,en'd of.-the fr~nt" seat belt and the center
seating position belts can'be. refTloved by removing the
seat belt anchor bolt from the floor. Driver's' .buckle
contains an electrical ·switch. Disconnect' switch before
removing the', anchor"bolt.

~~. Reverse t, the above pr.oced~re for installing the
r~placement seat belt assemblies in .the vehicle as
shown in Fig.-.4. Check for sealer around eacti.removed
floor anchor bolt hole.. Add F'or~f Caulking Cord ·D6AZ~
19560-A (ES'B-M4G32-A) or equivalent sealer, if
ne~essary. '

..

E-150-E-350 :and F·350' Cr~w Cab-(Figs. 3.-
and 7) , l' '

. .,

Removal and -Installation I.

..Remov~ ~ny affected seat belt ' assembli.~s .. by
rem:bving'the seat ,belt ancho~: Qolts, from under or on
the outboard side of the seat NOTE: Remove the' seat
assembly for access· to the'iLH seat belt outboard
attaching bolt. ' .

Fourth Seat and Seat/Bed-Remove any:affected
seat belt assemblies by removing the s~at belt attaching
bolts 'from the rear floor., .; ", '., , "

NC?te··location...<:?f s~eel and rubbe.r .'w,ashers:"so they
can be correctly"replaced.- ."',' -- ,

:' ,Reverse the ~bove- prqcedur~, for', ins~~II.ing the
, replac~ment seat, ,belt ass,emblies' in, the vehicle, and

position' as shown' in Figs.' -4, and 8., Check' for' sealer
around each removed floor anchor bolt hole.'Add Ford

. Caulking,: ,Cord D6AZ-19560-A (~SB-M4G32~A) .pr .
equivalent. s~al~r, if necessary., .' .

, '~, .• , . ;. r '

F-150-F-350 ~~per Cab

Re'moval· :and- Installation

(Refer to Figs. 4 and 6)
... On front seat outbo~ard' P9sitions only: Lift· the .cover
from the D-ring attachment and remove thef rear, seat'

,·area trim ·panel from over- the shoulder belt retractor.:.
·Remove" the shoulder belt retractor anchor ,: bolt, the
· D-rir:-tg ~ttaching bqlt, and the lap belt bolt. ,Remove the.
~ffected seat .belt :assembly from the vehicle.. .
. The buckle end of the front seat belt can be removed .

·by.lifting the cover ,~nd removing the seat belt anchor
bolt. .Driver's· buckle contains an electrical ~ switch.
Disconnect 'before. rernoving, the' a,ncho,r bolt...

Rear seat' and front'center ~eating:positions,: Remove
any affected seat belt assemblies by removing the sa'at
b,el' anchor bolts from the rear floor. ';'.

.Reverse· ,the above procedure' for .. in'stalling . the
replagerT1ent seat belt assemblies in_ the vehjc~~ as

:shown in Figs. 4 and 6. Check for sealer aroun:cf each
removed floor anchor bolt hole and add· Ford Caulking
Cord D6AZ-19560-A _(.ESa-M4G32-A) or equivalent
sealer, if necessary. .

MAJOR. REPAIR OPERATioNS' . '..
. .

Seat and Shoulder Belts
" ~. ... . ,

The seat belts' and shoulder' belts are, factory-'
installed "in their proper locations.· If the belts are

· removed for any reason, they should ,be installed as"
shown in Figs. 1 through 9. 'Apply Ford Caulking· ~Cor9 .
D6AZ-1 ~560-A (ESB-M4G~2-A) or equivalent. ~ealer
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41-50-7 Seat.' and: Shoulder., Belts. 41-50~7

around alJ segt belt anchor bolt holes in the· floorpan. ... 'be :pulled' from the - rstracfor, Je-Wo'rk' the sheet metal
Tighten the anchor bolts ··'to 30-43 N'.·m (22~32 ft-lb). surface in the seat belt: retractor attaching area back to

, .1 ' •. ,. " its original shape .an9,:<str.~ctu~~1 inV~grity. ,~~" ,
'Seat Belt. with No Anchor Plate Thread, ".WARNiNG: IF THE RETRACTOR OF A NEW SEAT
Damage · ' .., ., .....~., . BELT ASSE""BLY HAS:~ BEEN-:BOLTED INTO A
1. :. Remove ,th~ dam~ged, bolt\..:'~or the anchor ',DAMAGED ,QR, DISTORTED MOU~TI.NG'.AREA,THE:
; , reinforcemeot and discard. "~. ~ :' NEW,..RETRACTOR COULD BE' 'WARPED AND 'MAY·,
2. Install a .,flew bolt with 'th~~'.'sa~~ part 'rl~mber as ,'NOT 'FUNCTION. IF': THIS IS THE CASE,. REWORK,
: '.. indicated 'under ··Specifications. 'Tighten to 30-43 I ''THE SttEE~-··M.ETAL,;·~ACK TO ITS. ORIGINAl-SHAP'E.'
, N · m (22-32' ft.. lb)' .,:.~' " ,,:AND STRUCT.UR~.~ INTI;GR{TY.,·· AND INSTALL

: '.. ,I . ,~,;:~' ANOTHER 'NEW COMPL·E:TE S-EAT B'EL T··
Sea't an'd '~ShoulderHarness Belt. with· . ..... ~:A$SEMBL Y. r'" ' '. -,

Damaged: A~c~or PlateT~read~ ~',' ....' ,:ccmt~nuoys t.O~~ ;~oulder/Lap' Belt:T~st"':- I

1. Remov~.:t~e' .~~oken or,.st~!pped Q,olt and. discard. .-' (System w.itf:1 Mov~ble .Tongue ~nd ',One .
2. Drill out the internal t~reads in the 'seat belt anchor .. 'Retractor)-' ' ,~ .'<~~;'- .

plate with a 27/64-inch drilL', l' D' ,.' '11 'b" 1<1 . ~~, .r 'd" ,: ", , d t f t t
i

.. "_., .. . river '!VI ,uc· e up an .procee 0 a sa e es
3. " Re-thread the anchor pl~te With a 1/2-13 tap. (seat 'area. ,If the RH passenger seat ..belt mfust be tested,

.-b.elt). ,4" , -," ,- '. ~_. '., ': '" a pas~enger sholJld be buckled into the RH seat.,
4... Blow, out. the chips.... _. ., . (The p.as~~~ger Q~lt ~ay p~, t~~ted ~til.i~ing a d~.i.v~r ,
, .' . , . . . " '. "onl,y,p~pvldlng t~~. d,rlver has ,~he .~blll!y ,t9 grasp .
5. Install. the attachmen~ parts,;, In th~, seq~ence the RH 'shoulder ,belt and extend It approximately

.;,shown. Refer. to applicable Iliustra~lo~ {Figs... 1 .660.4~m ,(~6 i~ches) with,no.,c.o.mp,ror;niseJ.o.safe '
"thr9ugh 10)., Tighte~,.t~e replace.me~t bol~ to 30-4~ driving.),Th,is methoq~ applies ~b 'the"8.05 ,km/h (5.N: m (22-3~ f~ .. lb),. Or.lgl~al par~s are·to be ~eplac,e~. . mph) test' 'only. ',' " , . ' ','
'With the repair parts Indlcated,ln the seat belt parts '" .'

,replacement .g~ides."· Refer. t.o. Spe,cifications. .... Nq.T~: rlhe ,RH s~.oulder belt. is not exte.nd~d ,f,ully'
... Unl'ess specified in theguides L use origi~al.P8;rts. . .~o tPr~~.IUde the pO~Sipility of. a false fe~ling- (full

6. ' When repairing a,. multiple belt and attachment" ". ex ;~n,slo,~ ,vs. lock~up),;" .: '. ...., ..
. install 'nut 3825'99:S100 .to· the bolt in the' tu.nnel. 2..' Aft.er" reaching: 'a safe· area· :,to; perform sudden

_" ~area .fron1:t~e ~ndersiqe"of the fl,obrpan. Tighten 'to stops, the driver wi 1.1 ~tta'i n a', speed" of
. ,,'30~43.N··m'; (22-3,4 ·'Jf-Ib).' ',:, <,~' '. .... ' approximately 8 km/h (5 ,mph).: The driver. s.ho~ld

; ,.' ,:':. _.' ' ",::.t : ' .. '. ':' . '- ." . inform the passenger, if 'appli~able, that he is
Seat Belt, Procedure After al1. Accldel1,t , prepa~ing to make a severe, brake 'application. At

All seat belt assembiies mU,st be repiac~dafter a th.is tirn~, both. '.9riyer. a~d _r.i9~r ~~o~lo .g~~sp ~heir
collision, provided either: " . ," ',' \ .' .re.sp~q~lve .shou.ld~r. har.ne~s.: and, pr,ep~r~'.'to lea~

. ' . . ,'. .. . . .slightly. forward at' ttle: ·moment· tbe" brake,
1., The. seat b~lt was In ,use ,at the time of ..;the 'application is made. ~, ,,'.. . , : . .

aCCident or . ., '. , .
'. ,~' . . :' ..3. The driver will make a ~m'aximum"'brake ~application

2. The seat b~lt was:d~~ag~~ b4Y~ t~~.accl.d,~n~ ~bent (approximately 9.7m/sec2 (32 ft/sec)2) without tir.e
r~~~acto~, t9rn. we~PI,~g; ~t~.) .o~ ' ";", t '. skid. (The max.imum brake application should be

,3.. ' :The seat belt. attactJjng ar~a(s) was d(l.maged QY·. < .on 9ry-. concret¢ ,or~ equivalent, harQroad~urface.
Jhe accident.", " ,:~' :;::; ~'.' : .Never,:on. a wet or' grav~r road.) The~.qrivera':ld,

4. 'The co'liisi'ori .was minor arid a' qualified'~te'~hbjcian ' passeng~r sho.uld Je.,an..:.f,?rw~r() ...slightlY -into th~
finds thaf the belts show n'o" damag~an'd continue .: '.. sho~lde,~, ~.arness-: A~ J91s I~.st~,rt, t~e belts' s~ould
to operate· properly. -' lo~k .up Without ~e,~9~~g pay~ut. '

, B.efore:ins,talling· the'~new seat be~t. assem'bly, 'th,e ~seat ,'., . ,.VYAR~.IN(G:, THE, .·D.RIYER AND PAS~EN.GER
. ' belt attaching ,areas must be inspected for damage an'd 5.11 0 U [ D BE· PRE, P AR f; D TO B R /!t, C E

distortion; If' the attaching' p6'int~" are' damage'd' and . THE~SELVES I~ THE EVE~T THE ~E~T B~~~T
distorted the sheet metal must befreworked. back to its' .' , . J:lET~~9TOR DOES NO~ Lp.~~~.
origi'naJ ~~ap~ "and~' stru¢t.LJral~'int~gr.itY:. , ". ~ t, , 4. If th~re' is ~ lock-up' of' -both s'h~ulder straps~- ,th~

Install the, ~ew seat belt(s). Then' perform Functiondl ~,~~:' sea~, 'b~l~ assemblies are ,f~n~ti~ning prop~rly.
Test Procedure as outlir:led. Should. elthe~,o.r t;>oth retractors 'all to lock up at·
,.'. '. ~ ,'.<::' .~. ' t .:'. • . . t.: <'" ',:"".', ,.\ ·~he8.09 kml~ "(9"~pti), sp~e9" the'test' shou~d .b.~
Da~aged: ~nc~Qr I?I~te ,Th~~a~~ Functl,onal:, ~" t~peat~d.at a 90n?tanr2'7l.:14 .km/h (15 mph). ~Thls
Test Procedure '_,,_ '1" • • • '<" ,,' , ' • test must be' perfor~~d With a .RH pass~ng.er If the
;' D~termi~e th~' typ~'(~)'Of ~eatb~ltas'sembIY(;)1ha~ RH:; belt is to 'be tested.)": . " '> '
have. been replaced. Then, functionally test the' new 5. If ~Ither or ·both shoulder ~elts do .not I.?ck ~p a~ the
seat b~lt assembly using the appropriate procedure. 24.14.,km/h ~ (1'5 . mph) test" .,the .ve~lcle 'IS ~to be

• . ..' ~ '.. ' ;' ~ _ • "i • . returned for repair .of the malfunctioning seat belts.
Lap Belt Retractor T~st-(Two-PointSystem) Remove the retractor and rework the sheet metal

Grasp the, new,seat beh~tongue<andpull 458mm' (18 in. t~e" retractor's mounting~ s;urfac~'back to .·its
'inches) of. the webbin,g'.. out of' the -retractor: Return '.'! o~lglnal. s~ap~ ,~.nd s~ructu~a,I.Jntegr,lty. In~_t~l~ the
approximately_ 50.8mmc(2 inches), .of webbing ,into the ~ ,\_' retrq.cto~. asse\mblx and, te.st, the,j: seat. b.elt .

'. retractor,,_ and. pulL If: the' retractor locks, the' belt ass~,m~ly(s) ~s ,.pr~v~~.~~ly s~ated. . I .'

. ~ssembly'is functioni,ng ,properly.-!f. the retractor'does WARNING: IF THE RETRAC.TO.R OFA -NEW
not 'Jock,. or 458mm '(18 in·~hes). of the webbing cannot SEAT BELT ASSEMBLY .HAS BEEN' 'BOLTED
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VIEWC
. (CUTAWAY)

GUI'DE
60256

SCREWS
56902-5

BELT
ASSEMBLY

·r'
BOLT

386392~S100,

'.,

BOLT-386273-5100
:TIGHTEN TO 30-43 N'm

(22-32 FT-lS,)

I .~

CAPTAIN'S CHAIRS SHOWN
: BUCKET· SEATS SIMILAR

BOlT~386273-S100
TIGHTEN'-TO 30-43 N'm
(22-32"F1-LB)

I,

DRIVER:SEAT

PLUG
611B32
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FIG. 7. Front Seat Belt Installation-E-150-E-350 Captain's Chairs
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41-50-9 , Seat and Shoulder Belts

~.-

'FRON~OF VEHICLE-

VIEW B

41-50-9

BOLT
386274-5100 •

- TYPICAL I/B INSTALLATION " " ' :
(BUCKET SHOWN) . ~ ,.

VIEW B

BOLT
,386273-5100.'

. TYPICAL OIB INSTALLATION
(BUCKET SHOWN)

VIEwe

R2059-2H

-
FIG. 8 Rear Seat Beltlnstallatio~-E-150-~-3,50~Captain'sqhair

IN'TO A DAMAGED OR. DISTOR.TED MOUNTING
AREA, THE,' N-EW RETRACTOR COULD BE

., WARPED AND MAY NOT FUNCTION. -IF THIS IS
THE CASE, REWORK THE SHEET METAL BAcK
.TO- ITS ORIGINAL SHAPE AND STRUCTURAL
INTEGRITY', AND INSTALL· -ANOTHER NEW'
COMPLETE SEAT BELT ASSEMBLY.

CLEANING PROCEDURE.~

Refer to Section 45-01 Trim, Inter,ior~General Service.

ChiidSea~t Locking 'CI,~p . : "
The ;Iocking clipniust be used to s~cure a child seat

when y'our vehicle has a shoulder aDd lap belt with a
sliding tongue. Th.e I~cking clip is not lleeded if ,the ~eat·,

belt has only a lap belt. If you d9 not u~se a locking clip,
injuries could, result from the _child seat tipping over
during normal braking or cornering.' '

, ''t•

. 1. Thread tne belt webbing through, the child seat 
accordin'g to the chi'ld seat manufacturer's'
instructions.

. f'

2. Buck'e seat belt.
3. . Pull on shoulder portion of the belt to make the lap' ,

portion fit snugly. While keeping the lap belt portion
snug: unbuckle t~e seat belt. ' ,

,4: Slide any corner of locking clip slot.. over ~oth '
layers .of we~bing as shown in Illustration 'A'. ' ~ ,

5.' Pinch opposite side of webbing together and insert
into locking clip slot a~ shown in Illustration 'B'.

6. Pinch both layers of. w~bbing together and insert
into other' slot of :locking' clip as shoWn in
Illustration· 'C'. '

7. Re-buckle ,belt. To -,tighten lap portion,' grasp
locking-clip and pull shoulder portion of the"belt as
shown ,in,llI~str~~ion 'D;,.- ..' .

~ .. ,. ' .. ': ~

DIAGNOSIS t .,., , '

The: following Diagnosi's' Guides provide information .
to isolate -malfunctions in the seat belt warn~ng system
u$ed on three-poi,nt and- 'continuous loop seat belt
syst~ms.· ..

... ~

i,

't •
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FIG. 9 Second, Third, Fourth and' Fifth Row Seat Belt Ins-taliation~E;'150-E~350'
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41·50·11 .Seat 'and Shoulder Belts . 41~50iio11

LOCKING. CLIP

ILLVSTRATION IIAII
'-" <A LOCKING

CLIP MUST BE' .
USED TO KEEP

CHILD SEAT
,FROM TIPPING

OVER.
SEE OW~ER GUIDE,

ILLUSTRATION liB"

ILLUSTRATIO~ lie" - ,"ILLUSTRATION. ~'D';'

'. t•

. R~1.2A

.FIG. 10 Child Seat Locking Clip Instailation .(
: .

;.-..".

-,

.J'

r .

:.,,, ..
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41·50·12 Seat and Shoulder Belts

> SEAT BELT WARNING SYSTEM

41-50·12

-' '.j '.: <~ .,. TEST. STEP :.',' -. -~ . - RESULT. ' ~'" ACTION TO TAKE. ..~

.1.0 . DURING. SYSTEM :CH(;CK -.::.. 'SEAT' eELT BUZZER DOES NOT 'OPERATE (SEAT BELT, LAMP :OPERATING: ~'
'PROPERLy),' ~ ". ;

1.1. ~HECK CIRCUIT I "

.. 'Rempve conne¢tor from thermal timer buzzer.

• Using a continuity ·I~mpto verifY,veh!cle ground with
driy~r'~ t.o~~ue and.:.~~ckl~. disengaged.' .

Circuft ~ot okay ~ TRACE circuit to drive(s
buckle switch and
R~PAIR as necessary.

. CHECK ·for' sh6rted or
trappe4,. ~ire$;, _

... . {. 9K5316-2D

, . (""'" '

2.0

2.1

, " ; SEAT BELT WARNING SYSTEM:/

~. TEST STEP '. , .. ':, .,R~ESUL.T '. ~: ' ~. A~~I.QN to~ TAKE

DURING SYSTEM CHECK - SEAT BELT WARNING LAMP~DOES'NQTGO OUT, SHORTLY AFTER ENGINE
IS STARTE.D (BUZZER/CHIME OPERATES PROPERLY) .~.

CHECK CIRCUIT

• Remove connector from thermal 'timer buzzer/chime. Lamp.goes out
Lamp should. go out.. J ••••••.••,.

~.amp.does' not go out TRACE",circuit from 'the
therm~l..timer buzzer/
chime connector to the
bulb.. REPAIR· as,
necessary.

• Replace thermal timer buzzer/chime with known ;Lamp 'and "buzzer/ ~ System functionaL" ,
good part:- Lamp :arid buzzer/chime s~o.uIO operate;. .chirne~ope~ateproperly . ~:. " .. ~'", "
properly.

. .~.. ... ,

.,:, i.···. . ,

" :':~' ..

-0:;: ~ ".
. . .: ~ . ...

, ",:"

I ro; ...

• I

Lamp and buzzer/
chime not operational

~ RECHECK .proper circuit
, input to thermal timer
buzzer/chime. Inputs are

~ ignition, 'ground,·,lamp
and· driver's buckle
switch. Chepk. and repajr

.any crossed wires. ' .'

~K5317·2E

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



41·50·13 ' Seat and,' Shoulder Belts

SEAT BELT WARNING SYSTEM

41·50·13

y, TeST STEP' ,'- 'RESULT'~. ACTION rO TAKE'

3.0, DURING SYSTEM 'CHECK -,SEAT BELT AND/OR BUZZER/CHIME DO NOT'OPERATE .'
\ /"...,' . . '.' . '.,' . ,

3.1 CHECK FUSE .' ~

• Check warning lamp fuse.
.•. 1··

3.2 CHECK IGNITION 'FEED CIRCUIT, AND SEAT BELT
LAMp, CIR9UIT ' '

Fuse bad· ..

Fuse is' goo~ r

~ , REPLACE 'fuse. ,:If f~~
:blows again CHECK f9r
short circuit.

....... Gbto 3.2.

• Locate and remove connector tor thermal timer
buzzer/chime'.

• Turn ignition key to "RUN" position.-:-..' I ~ '.

• 'Us~ng a jumper. wire, jump 'between ignition feed - ..
terminal circuit,No.' 640 red/yellow' hash on..F.-150 ~.
F-350 and ,Bronco, circuit No.. 584 'green/blue stripe' '~

on E-150 - E-350 and seat belt lamp circuit No. ":
-450 dark green/light green stripe F.;150 ~ F-350
and Bronco, circuit No. 670 pink on E-150 - E-350,
seat belt lamp should light.

Seat belt lamp lights

.' -\:. .... ".; .

REPLACE thermal timer
buzzer with known, good
unit. If lamp and buzzer
operate properly, system'
is functional. ~.

f,,-'

3.3'~ CHECK,' BULB;

" ,

•. Remove bulb and check continuity of bulb.

3.4 CHECK CONTINUITY OF BULB WIRE

"PO' •

'4

Seat belt lamp' does
not light

. Bulb n9t goo~

Bulb' is good' ,_

~ REPLACE bulb.

,~:~OtO'3.04;

• 'Chec~cqntinuity,of wire' from thermal timer to bulb~

3.5 I CHECK GROUND

. Wiring 'oka~'

Wiring not okay I

~ GO to "3.5. ' , "

~ REPAIR open circuit in
wire. between timer and
bulb. "

.0 .~heck· f?~ .ve~icle ground at bulb. Vehicle ground okay

Vehicle ground not
okay ... I

,.~ REPLACE thermal timer
b~zzer/chime .with,known
good unit. RECHECK
system.

REPAIR vehicle at bulb.
TRACE circuit back to
junction and REPAIR.

CK5318-2C
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41-50~14

SPECIFICATIONS

Seat and Shoulder Belts 41-50-14

PARTS REPLACEMENT CHART - SEAT AND SHOULDER BELT WITH DAMAGED WELD NUT ANCHOR PLATE THREADS , .

Original Parts - Seat Belt Replacement· Parts - Seat Belt
.;

Part No. CDCode ... Part Name " :Part No. CDCod~ ',·Partl Name
Letter . Letter

'386273-5100' , IA Bolt - 7/16-20 x 1.38 Pan Head Tapping 383531-S36 X Bolt - 1/2-13 x 1.38 Pan Locking ,

386274-5100 IB ~It - 7/16~20 x 1.75 Pan ~ead Tapping 383753-S36 Y Bolt - 1/2-13 x 1,75 Pan Locking
(:50 .Shoul~er) ,. , .: (.50 Shoulder) " ... , .' . ..

3~2629-S100-- Washer .:.- .463/.443 1.0. Plate ~82552-S 100 Washer - 1/2 Flat
....

,- - -. ... (1 .80 Dia. .~ 90 Thick) . (1..30 Dia..190 Thick), · .. , .'

382583-5100 Washer - 1/2 Serrated (.18 -Thick) ,382533-S100 - Washer ~ 1/2, Flat (.25 Thick) .

386272-5100 IF Bolt - 7/16-20' x .88 Pan Head Tappi~g 383437-536' W" Bolt - 1/2 x 13 'Pan Locking
..

386276~5100 IL Bolt - 7/16·20 x 1.75 Pan Shoulder Tapping , 383754-536' Z Bolt - 1/2-13 x 2,25 Pan Locking _.'
(.75 Shoulder) (.88 Shoulder) -, ' .

386277-5100 IK Bolt - 7/16-2~ x 1.38 Pan Shoulder Tapping . 385709-8 T 8oIt'--1/2-13 x 1:38 Pan 'Head

, ,
(.50 ~houlder) Shoulder Locking -

382580-5100 - Washer -'7/16

386392-5100 ~:'; IG . aolt -:- Pan Head Tapping, 383754-536 Z Bolt~ 1/2-13 x 2.25:Pan Locking:. ::
, .... (7/16-2Q x 2.15) (.88 Shoulder)

384966~S 100
- ,

V Bolt - 7/16-20 x 1.75 Pan Head Tapping

CD Identification letter on top of bolt head or face of spacer.
_ NOTE: Bo"t Torque Mustbe,Maintained at 30-43 N·m (22-32ft-fbs) "

6 •• : ~ " .... ~ , • • - ,,' ,-., ..\. ,~~,

SPECIAL SERVICE TOOLS
SPECIAL SERVICE TOOLS .~

, CR31~~.2B

Number Description· ','

Seat Belt BQ!t Bit

GR2388·1C

," .....

f.
r 1 ....

'. :

! .:,

:- ,

..
J,

, I.

" le.

. ,,~.

.: \
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. 41-60-1 . <Seat Trim· .." 41 ..60-1'

SECTION 41-..60.- Seat·Tri.m-;~·:·.'
~ ': .. /....." ..

'. .- ~ ·.... ·.f

SUBJECT· .... PAGE SUBJECT . .~~:'.,' ..: 'PAGE

Seat Cover Design
. Refer to Figs. 1 and 2 for seat coVer c:jesigns for
E-Series, -t:=-Series and Bronco. -.

Seat Trim
The following. seat trim ·removai and installation

..procedures generally apply to all truck lines. If ·some
of the steps do not apply to the particular veh~cle being ~

serviced, .proceed to the next· step and review the
appropriate illustration shown.

Unless otherwise noted, the illustrations shown in this
Section are typical of all bu~ke.t and bench. seat
assemblies. R~fer to Figs. 3 through 22. : .

Seat trim replacement requires' removal 'and
installation of . seat components- such,. as seat
assemblies, track assemblies and seat belts. Refer to
the applicable Section in Group' 41 for these~

procedures.

DESCRIPTION' , ..:, .,. . RENioVAL A~D INSTA,~LATION (Cont;d) ' ..:~-,
Seat Cover Design '.• : .. :' '~ . ,.-: 1 41,~60-1 : Seat Cushion·,and ·Back C'over-Bucket Seat (Cont'd)
Seat Trim - : ~ ...•...... 41~'60:'1 " B.-onco, F-Seri~s and 'E-150-E-35.0 ~:~ .. 41-60-1

REMOVAL .AND.INSTALLATION <.. Seat Cushion Cover-Be'nch Seat· ~ 41-60-1
, Seat Back 'Cover~Bench'Seat .. ,; ' 41~60~2 Broil.co, F-.150~F~.350·and E-~50-

l Bronco, F.-;150-F-350 and. E-150-'~,;' ,...., o' '! .E-350 ;~ ~"~, ,.:., : ..~ :. 41';60-1
.' E-~50 -..•.~ ~". '.. ~.':' : .. 41-60-2 ~ ' ..'. VEHIC~E: APP~IC~TION :~. ~ : ~ . ;. ~ .~~ ~~ 4#1-6Q-1

Seat C'ushion and Back C,over-Buck~t .;' , .... ":' I : .' .' ~

"Seat ..~ .....> ': .. ~ ... ~ ...~' .... :.... '.0 ~ . '•.. >~ '. 41-60-1 .
~ t.

..... , ..

VEHICLE APPLICAT.ION 2. 'Remove the seat tracks' from', the seat.· ~

E-150~E;.350, F~150~F-350, F~Super'Caband-Bronco', .' 3. Remove t~e' s~at'baQk.~ass.embly allO the seat
Vehicles. . . ... ,. ~ . 'cush~on ,:stops: :;:' " !.•~ i. '. • • :~ -,' 0"

4. : Remove~':'the .-609 ·'rings ..a.nd/or ..;,,~,' !.retainers,
retainiri~j ~he seat cushion' cover to" the frame.
Remove cover. -'. ' _ ~ . ,.:_.

5. Remove. the .' hog -1iflgs \ and;or ..." j! 'r.etain·ers,
retaining the _seat. back· cover to the frame.
Remove cover:.· t" • .

6. T!ansferi·t~_Ef b<?lst~ro·-,yvire~. to th~ cover lis~ings~

7. :Po<sition the seat cushion cover to the seat. Install
hog rings.or "J' retainers as shown. Install the seat
cushion stops. ' ,

;', 8. Position the seat back assembly. Install hog rings
or "J' retainers: '

9. Install the se~t back to the-seat cushio~ assembly.

10. Install' the seat tracks to the seat cushion and
tighten' to specifications. Refer '0 Sections '41-01,

. Seats-Front, . 41-14, Seats-Rear Conventional
and 41-20, Seats-~ear. Folding.

1'1. Install the ~eat assembly into the vehicle. Tighten
to $pecifications. Refer to Sections 41 ..01, Seats---.

REMOVAL AND ·INSTALLATION Front, 41-14 Seats-Rear Conventional and 4:1-20,
.Seats-Rear Folding. Ins,tall the seat belt retainer

NOTE: Rep~irs to seat cushions or seat backs are' loop, if so equipped (one screw).
performed o~t of the vehicle anq are usually for
replacement of torn, .w·orn or burned seat- covers. In a . Seat Cushi~n Cover-B~nch Seat
few instances, the pads may be damaged and require '
replacement. . Bron~o, F~150-F-350 and E-150-E-350

When installing a new seat or back cover .assembly, ... " 1. Rem9ve the seat and track assembly' from the"
refer to Figs.. 3 ·through 22 for the location of listing "vehicle. Refer to Sections 41-01, Seats~Front,.

wires, .hog rings, 'anti-squeak pads, and seat pad stack:' 41-14, S~ats-Rear, Conventional and 41-20,
up. . Seats--Rear Folding. . .

Seat Cushion and Back Cover-Bucket Seat 2. Rem~ve ~the seat ~~ck assembly from the seat
cushion.

Removal and Installation . ...' . . . . ','
.' . 3. Cut the hog nngs retaining the cushion cover to the

Bronco, F-Series and E-150-E-350 f~ame assembly.. Remove cover (Figs. 9, 10, 12,
1. :Remove the seat belt retainer loop, if so equipped' 14; '16, 1-7, 1~ _and '.19). .'

(one screw). Remove the seat and track assembly 4. If the paq"ding is bern'g replaced,. cut the hog rings' .
. if the cushion cover i's to be replaced. Refer to the atta9hing the padqing to the Spril'1g assembly and
appropriate 'Section in G~<?up 4',1. remove,. ~he paddi~g. '

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



'4'1-60-2

, LIGHT TRUCK, BASE VINYL

Seat Trim

LIGHT TRUCK SUPERCAB'-'BASE, HXLH &
IIXLT" - KNIT VINYL SEAT TRIM LIGHT TRUCK
SUPERCAB - BASE & IIXLII - POLYKNIT SEAT

TRIM BRONCO -,BASE & IIXL" - POLYKNIT
SEAT TRIM ,LIGHT TRUCK SUPERCAB - "XLTII

- CLOTH SEAT TRIM

41-60-2

LIGHT TRUCK - BASE it "XL~ - pOLYKN'1T
SEAT TRIM UGHT TRUCK - BASE, "XL" &

"XLT"'-;- KNIT VINYL SEAT TRIM

BRONCO - BASE &- "XLT" .
POLYKNIT TRIM

LIGHT TRUCK SUPERCAB - BASE,
"XL" & "XLT" - CLOTH SEAT

··TRIM BRONCO - BASE & "XLT" 
CLOTH SEAT TRIM

BRONCO -EDDIE BAUER....:.,
CLOTH~& VIN~L SEAT',TRIM

:.BRONCO - BASE - VINYL
SEAT TRIM

"",; ,".:

,LIGHT TRUCK ,SUPERCAB.- BASE -
. 'VINYL SEAT TRIM

FIG. 1 Front Seat Cover Designs F-Seri~s and Bronco·'

5. Position the new pad to the seat ba9k ~ssembly.

Fasten pad in place with hog rings.
6. Transfer the listing wires from the olp cover to the

, listings in ,the new cover.
7. position the cover over the' spring assembly.

Fasten cover with hog rings. '

8. Install the seat back to the seat cushion.
9. Install the seat and track assembly into the vehicle.

Tighten attaching screws and washers to
specifications. Refer to Sections 41-01, Seats
Front, 41-14, Seats-Rear Conventional and 4 ~ -20
Seats-Rear Folding. .

Seat Back Cover-Bench Seat
'B'ronco, F-150-F-350 and E-150-E-350
1. Remove the seat back-to-cushion' mounting bolts

and washers. Separate the back from the cushion
and lift the seat back out of the v~hicle.

..
LIGHT TRUCK - "XL1-" - CLOTH SEAT TRIM

R6482-2A

" 2. ,Cut the hog rings attaching' the cover to the seat
back or cushion spring assembly (Figs. 18, 19 and
2?). Remove the s~at back cover.

, 3. Remove plastic retainers and front seat back 'trim
panel.

4. Transfer the listing wires from the old cover to th'e
listings in. the new cover.

5. 'Position the new cover over the'padding.Pull cover
1ight, and fasten the cover to the spring assembly
with hog rings.

6. ' Install front seat back trim panel.

7. Install tt)e sea~ back to the seat cushion assemply.
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Seat Trim 41-60-3'

F·150 ,,:-'F·350 IIXLII AND IIXLT" SUPERCAB VINYL CENTER FACING - JUMP SEAT 'BRONCO I - BASE AND IIXLTII - POLYKNIT SEAT TRIM

BRONCO I :..-. EDDIE BAUER - CLOTH AND VINYL SEAT
. TRIM'

MANDATORY WITH· CAPTAINS
,', CH~IR S~T OPTION

F-1SO - F-3SO SUPERCAB
.(~~.l,~-3SO) .A~L MODELS

"I,

~RONCO I - VINYL SEAT TRIM

BRONCO
BASE
IIXLTII .

F-1S0- F:.3SO SUPERCAB MANDATORY'WITH
CAPTAINS CHAIR SEAT OPTION

B~ONCO I ~ BASE ·AND IIXLT" - CLOTH SEAT TRIM

" .. - . --' ..:" ' . ,~.

,ECONOLlNE,

1._ .. u.......

...

ECONOLINE

J•.

FIG. 2 Rear Seat Cover Designs Econolin~, F-Series and Bronc9,

.. ~' ... ".
.. 't

' ..1'

~;~. . .

v'..... ;.'-....
. - lJ '~'.4·" , ...

" c'
~' ... , : ;'1)

," .. ."' :.~.
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41·60·4 'Seat Trim

SEAT WIRE
1065426

COVER
ASSEMBLY
62900

PAD
ASSEMBLY

636447

SEAT
WIRE

6365447

SEAT,
,WIRE,

1065426

FRONT SEAT CUSHION
PAD ASSEMBLY
13632A22

SPRING
ASSEMBLY

5863100

SEAT
WIRE

1065424

COVER
, ASSEMBLY

64416

" ~ .

. '.., \

LATCH .
ASSEMBLY

9862648

SCREW

SEATBACK
FRAME' ASSEMBLY

. 1361018 (RH)
9861019 (LH)

R~2A

FIG. 3 Front Seat Cushion, Seat Back and Cover Installation Bronco-Bucket Seat.

~.
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41-60-5

SEAT
ASSEMBLY
11600A01

BOLSTER
, WIRE
5763A08

FIG. 4 Front' Seat Co.ver Assemblies F-1So-F-3S0'

.,....

Seat 'Trim

"

.'

TRIM
WIRE

76631A08

..::~

SEAT
ASSEMBLY:

TRIM
WIRE

-1162406

-.. :" ..

41-60-5 '

R6485-2A
J-, "

.\. ....
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. 41.;.60-6

PAD
ASSEMBLY
;1064810

FRAME
ASSEMBLY

1061018

Seat Trim

•• f~ ..

COVER
ASSEMBLY
~1~

PIN
388930-5

SCREW.
N80273S-52

TRIM PANEL
1061632

R1012-2M

FIG. 5 Seal' Back bQver Inst~jlatio·n-F-15O-F~350and F-Super, Duty
.: .. c- ...

: i.' ",': :~..

.' " 4..
~'. f

..-",.'

. ",
\t'. 'to

.,.

: t . ~

.,: ,~

. ~ ';

t· ;....
l . ",'

J ~ ..

~ .. '\

'. '. '~" ~" ~:'.: :
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41~60-7 Seat Trim

>,

R6486-2A

SCREW ~

N~27~

..
CABLE ASSEMBLY

CENTER
ARM REST
15654A98

Ii
. \ BASE AND PAD

I ASSEMBLY
15654A94

t .'

\' .t
!, •

BAG SEAT
PADS· '

1564634
..........!"....

, t

MOUNTING
BRACKET

(,..;-.,

\. ' .
.... ~~~

COVER
ASSEMBLY
64416

! .

COVER
ASS~MBLY

BOLSTER
WIRE

COVER ~ .
ASSEMBLY~.. I .

~
~:.;S:~--r 5)
~.:~ fi'1t.. .
, . Ol lFRAME

\ I ASSEMBLY·,. ,

·.1·" .

FRAME
_. ASSEMBLY

FRAME
ASSEMBLY

.t..,

FIG. 6 Seat Back Cover Installation with .Center Arm Rest F-1So-F-3S0
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41;.60·8 Seat TriJrl' 41·60~8

SEAT
BACK

f-.--._

'----!.-

R5319-2A

'FIG. 7" Center Arm Rest, Seat B~ck Cover Installatlon-F-Series

FRONT SEAT BACK
FRAME ASSEMBLY

" 1361018

"..~., i
~~

FR~NT SEAT BACK FRAME. AND PAD ASSEMBLY. .FRONT SEAT BACK COVER ASSEMBLY

FIG; 8 Front Seat Back Frame, Pad .~nd Cover-F-1So-F350, Super Cab and Bronco'
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41-60-9

SPRING
ASSEMBLY
'10631oo:A

HOG
RING

":Seat Trim

HOG.
RING

... r"'~-

.j

SEAT CUSHION
PAD ASSEMBLY
1~2A22 .

SEAT CUSHION
PAD
1063?22

SPRING
ASSEMBLY
1063100

41-6()-9

PAD

VIEWS

,~,,', "cOVER
ASSEMBLY

t'~? :62900

HOG'RING.
(1 REC'O

EA9H,·S,iDE)

VIEWC

R2537·2C

·FIG.~9 Front Seat Cushi~h" Cover In$taliation~F..t50:""F-350 w'ith Conventional Cab

I"
'. _ i-
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41'-60-10 Seat )Trim 41-60-,10

,: .. ''''!'
SEAT PAD BAG

1564634:~'

COVER
ASSEMBLY

1=-150 - F-350

BOLSTER
, WIRE _~"'-Y.l1

. PAD'
ASSEMBLY

; 1=-150 - F·350

~, :...... -
." • ,·1

,, SUPER·CAB AND BRONCO,' ,

. -.

R6487-2A

FIG. 10 Front Cushion Cover Installation' F-1SQ-F-3S0. Sup~r Cab and Br~~co

. :.:
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41-60-11' , :Seat.Trlm

SEAT
FRAME
63160

R1625-1C

'FRAME
ASSEMBLY ,
13613A38

FRAME
ASSEMBLY

COVER
ASSEMBLY

. '64416 .

R6489-1A

~
PAD· .'",

ASSEMBLY.
. 1366800 .. ,..

. '" ',' COVER'
, 'J ASSEMBLY

". ~16

FIG. 13 Rear Seat Cushion Cover Instal.lation-F-1~o
F-3S0 Super Cab:

R6488-1A

. 'SPRING
ASSEMBLY
1863100

i,

STRIKER
1362638

R2070·1D

SCREW-384871-S2
17-27 N'm--~f1pj~",::::~PAD ASSEMBLY

(12-20 FT-lB) JI 13632A22

VIEW IN CIRCLE A'

SEAT BACK
fRAME ASSEM8lY

1561018

FIG. 11 Front Seat' Pad '''and., Fram'e Assembly F-1SQ-·
. F-3S0 '.~ .

i' ..

FIG. 12 Front Seat Cushion Cover Installation-F-150
F-350 Super Cab

FIG. 14 Rear Seat Back Frame Pad and Cover
Inst~lIation F-150-F-350 Super Cab.
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4.1-60-12 Seat Trim 41-60·12

R6490-2A'

REAR SEAT. BACK
FRAME ASSEMBLY .
98313A38

REAR SEAT BACK
PAD ASSEMBLY

tu I 9866800";

In· '.
111

REAR SEAT
CUSHION
PAD ASSEMBLY
9~61840 ..

FRAME
ASSEMBLY

FIG. 15 Rear Seat Cushion and Back. Frame Pad and Cover Installation-Bronco

,\

.," .. L_,

" .

~f"'"

0""0/." .....
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41-60-1'3 Sear' Trim 41-60-13'

." -{...

"

PANEL·
9860524

, ....

'BUMPER
N805616-S
(2 REO'D)

R2391-2C

HOG
RINGS
(11 REO'D)/

SECTION B

SECTION A

. PAD
-'. ASSEMBLY

PAN.EL
60524,

HOG RINGS
(11 REO'D)

"vJ-..- FRAME
, ASSEMBLY

FIG. 16 Re~r Folding' Seat~Bronco
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41~60·14 Seat Trill.l 41·60·14

VIEW A
' ....... ""!{

:', . COVER
. ASSEMBLY'

PAD··· • "
ASSEMBLY

VIEW A

R2788-1C

FIG.. 17 Rear Seat Back Cover Assembly-Bronco

HOG RINGS
(11 R-eO'D) WIRE

;-.

,.r'
, ~. • I

VIEW A
EDDIE BAUER

SEAT TRIM DESIGN

COVER
ASSEMBLY

PAD
ASSEMBLY

PAD _---.j~':..~~-..aootr--..

ASSEMBLY

HOG RING

SECnoN B

R532G-2A

FIG.. 1~ Rear Seat ~ack Cover' Assembly-Bra'nco
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41·60-15

HOG RINGS
3 REQUIRED

VIEW AA

""BACK
COVER
ASSEMBLY
66600

CUSHION
COVER :
ASSEMBLY
63804

Seat Trim

.' .. ~

HOG RINGS
11 REQUIRED

41·60..15

- : t·

FIG. 19 Rear-Seat Cover Assemblies-E-15O-E-350 '(Three -Passenger' Seats)
'. •. , . ..'~:3 ; •

. ,
........ '~, ...

,,~ .

:;, .,

I •

:',:.\
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41-60-16 Seat Trim 41-60-16

R6491-2A

REAR SEAT PAD ASSEMBLIES 
FOUR PASSEN~ER SEAT

SPRING
"J ASSEM~LY

. PAD ASSEMBLY
1166800

BACK TRIM
COVER SLIDE

1064822

SPRING
~~-- ASSEMBLY

SPRING
ASSEMBLY
15631A80

REAR SEAT
BELT BOOr

SPRING
ASSEMBLY-

.. ... . .. .
REAR SEAT SPRING ASSEMBLY

FOUR PASSENGER SEAT

BACK TRiM
COYER SLIDE

REAR SEAT PAD ASSEMBLIES 
.T~REE PASSENGER SEAT

PAD
ASSEMBLY

1266800

FIG. 20 Rear Seat' ~ad and Spring Assem~~ieS·.E.15o-~~350
r·
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'41-60-1-7 Seat Trim 41-60-17

COVER
, ASSEMBLY

PAD
ASSEMBLY

;'

" .. .~- ~

ASSE~~~~~ '~:"./.':,.::, I,
t<:'"

~.VI~.~·,·.

BOLT AND RETAINER

390965-~S..' "
TIGHTEN TO, ~

,\.. 30-43 N-m

(2i.32 FT-L~: >f', .' I~

~: J.,:, VIEW B

'"

.. ~.~.

SEAT
ASSEMBLY

.,- j":r...,

VIEWS A
AND B

.COVER
ASSEMBLY'

R5321-2A

FIG. 21 Rear Seat Arm Rest7"'""E-Series(Three pas~~h.ger· Se~ts)

BACK COVEn ASSEM8L Y.W A

_.

5

_:_:;,_,---.,-.,,-.--------

HOG RINGS
(7 REO'OJ
EI\CH SIOF.

. HOG RINGS

HOG RING
/20-AEO'O-)

VIEWA

R2790·2A

FIG. 2.2 Rear .S~at Cover Assemblies-E-15~E~350(Four Passenger Seats)
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42-01-1
.,' ', ..... .;-.

·WINDOW
GLASS"'AND

·ME.CIIANISMS

GROUP

:! .•~ . (70000)

SECTION TITLE " PAGE SECTiON TITLE PAGE

FRONT DOOR,' WINDOW GLASS AND ,
MECHANISMS : '. ~ .' .:.'. : '42-04-1

VVINDOWS:-PIVOT TYPE, RE~R I?OOR !'NP .'
SIDE WINDOW 42-25-1

WINDOWS-POWER , , ~ ,.,; ..•....... 42-08-1
WINDOW-REAR DOOR 'GLASS AND .
MEC~~NISMS . ~ ..', ., ~ , 42-30-1

WINDOW MECHANISMS-TAIL.GATE ' .. ~ ~42-35-1
VENT WINDOW MECHANISMS-VENT 42-15-1
WINDOW GLASS AND MECHANISMS

GENERAL SERVIGE -...•' , 42-01-1

. '

SECTION 42-01 .Window Glass and Mechanisms
"General Service

SUBJECT . \ ~ PAGE, . SUBJECT 'PAGE

LUBRICATION:' ~ VEHICLE· APPLIC~TION_ : ......•... 42-01-1'
Window Mechanism - : .. ~ -.. ' 42~01~1' ,

.NOTE: ,APPLY AN EVEN COATING OF
LUBRICANT ESB-MIC208-1A OR
EQUIVALENT TO ALL WINDOW
REGULATOR ROLLERS, SHAFTS
AND THE' ENTIRE LENGTH OF
ROLLER GUIDES AS - .
ILLUSTRATED BY THE SHADED
AREA.

~UBRICATION'

Window Mecl:lanisrr-' ~

The doo'r'window mechanism should" be 'properly
lubricated to prpvide·ease of operation. The window
glass mechanism' ,shc)uld b~ lubricated whenever the'
glass channel or window regulator is, removed; or '
excessive effort'is re'quired to operate the windows. TO
lubricate a door window mechanism, apply.an even'
coating ·of ~ithium Complex Polym.er Additive Grease
ESB~M1C208-1 A or equivalent to the window regulator
rollers, shafts and 'the entire ,length. of. the roller guides
as illustrated by the shaded 'a~eas in' Fig. 1.···

. .,

VEHICLE APPLICATION
E-150-:-E-35d~ ~-150~F-350, F-Super Duty 'and ;f;3ronco'
Vehicles'.

N6024-1C

.:.,.
FIG. 1 Windo'w Mechanism Lubricatio~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



42-04-1 Window-Front Door Glass and Mechanisms 42-04-1"'

SECTION 42-04 Window-Front DQor'Glass .and
Mechanisms

..'

SUBJECT PAGE ' SUBJ'ECT PAGE

ADJUSTMENTS" ,
Window ,Mechanism, ' .. ,.~'.~.. 42~04-1, .'

E~1"50-:E-350, F150-f350, F-Super Duty" ~', .
. and Bronco ~ : .. ' '. . . 42~04-1

REMOVAL AND INSTALLATION .,
Door: Glass Belt, Weatherstrip .., ~~ ,; . .: 42-04-4

E-150-E-3'50 ~' ~ 42-04-4
Front Door Glass .....•........ ~ .. ~ . '. . . . . 42-04-2'

Bronco, F-150-F-3!i0 and F-Super
Duty .. 1•••••••• :~••• : ••••••• ~'••• ~. • • • • •.•• 42-94~3·

~ : '" ~....; .

REMOV~L AND INSTALLATION (Cont'd)
,,' Front· D~or ,~'Iass (Conr~) "',. .

, E~150-:-E-3~0 .. '." ... ,., ~_ ~ ... ;..' •......... '.. '42-04-2
, Power Window Regdlator Motor F-150-

F-350~.'F-S~per Duty and Bronco . ~ . . . . . . . 42-04-4
. Window Regulator ..... !' ;•• ~'. '!'~••••.•••••• ,. :ii·. 42",04-4',

E-150-E-350, F-150-F-350 F-Super Duty,
and' Bronco .' :.' ,:~.. ~ 42-04-4

SPECIAL SERVICE TOOLS Ii • • • • • • • • • • • • • • 42-04-5
VEHICLE APPLIC'ATION < ~'~ ' 42~04';1

1. . Remove the trim panel from, the door, if" so -.: '.
~quipped. 6.

VEHICLE APPLICATION 2:

E-15'6-E350, F-150-F350',' F-Super Duty and Brqnco 3.
Vehicles. .

ADJUSTMENTS

Window M~chanism

E-150:;-E-350, F150-F350, F-Super Duty and,
Bron~o

4.

. ,"

" ·~"~5.

Remove the 'watersh~eld 'fro.m the door.. '

Loosen th~ front division bar' lower attaching screw
and the r~,ar run retain~r Ipwer attaching s,prew

., (Fig~.' '1' '~nd 2).. , . . ~ " ,>. -. . ~",:" .

Lower.-the, window glass until the top, edge of,th~
glas~ is 'a'pproximately .101 rilm (4, inches) a.bov~

the belt lin,e (F,ig~. 1 "and 2). '
--' ~'\ - -" . .

Tighte~, the screws (Figs. 1 and 2) and check the
oper~ti~n .C?f the, window mechanism.

.. • t .... •

Install the ,trim panel and watershield on the door... ,

N1630-2J

VIEwe'

RUN_~~ll""
1121548 :

FRAME
112J4A38-9

NOTE: START WEATHERSTRIP
AT LOWER DRAIN HOLE.

VIEWD .

GLASS-112f410' .
......----....-·BELT LINE l·,

WEATHERSTRIP
ASSEMBLY
1121452

WEATHERSTRIP
.ASSEMBLY
'121478VIEWC

CHANNEL
ASSEMBLY

152145~RETAINER AND
BRACKET WATERSHIELD

ASSEMBLY-11223A24

SCREW
56910-S40 •
(3 REO/D)'

;.' " .'. " ~

SPACER /J
. 11234B5~#,t

VE~T I
WINDOW ({
. 1521402 \ ~

FIG. 1 Front Door Window Glas~ Adjustment-E-150-E-350
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42-04-2 Window-Front. Door Glass and Mechanisms 42-04-2

SECTION A

RUN
, ASSEMBLY

'06'OR 1521~~6
, INNER
. . PANEL

SECTION E

VENT WINDOW
ASSEMBLY

21402

SECTION H

SPACER
(0.43 TO 0.70 INCHES)

'TO BE 11.0 to 18.0mm
fORWARD OF REAR EDGE

O~J?IVISI,ON"B~R (TAPERED ~ND AFT) I,

, "'SPACER
'1234858

DOOR
ASSEMBLY

DOOR WINDOW
GLASS'

RUN
ASSEMBLY

1521596

SECTION 0

RETAINER
ASSEMBLY ,

1521532

RUN ASSEMBLY
1521596

FIG. 2 Door ,Glass Adjustment-F:150-F-3S:9 ~-Super Duty a~~,...Bro~~o ..
• ... • • - t

,', .. GLAS'S AND'CHANNEL REMOVAL TOOC"(NO,'2900}
OR EQUIVALENT AVAILABLE FROM SOMMER AND·
MALA GLASS MAC'HINE COMPANY, 5501 W.

, . O~DEN AVENyE.. CHICAGC?, 1~L1NOIS 69650

FIG. 3 Glass Channel Replacement

REMOVAl.. AND INSTALL~TIO,N r ••

Front· Door Glass

E-150-E-~50

Removal
\.

1. Remove the door trim paflet. I •

2. Remov.e three sqrews attaching the vent,window
assembly to the upP,er leading edge' of the, door
(Fig. 1). ' ~ - . '-

3.. 'Remove'one screw attachin'g ·the front run 'division '
bar' bracket to the door (Fig., 1,'View, B).

4, :' ~ower dqor ,gl~ss. t,o DOWN position. ;'~J

5. ,Pull rear run. down and.out of th~ run 'slot along the
top of,.~heglass opening~

Q. Til,! the v'ent :winqow 'and qivisio~ bar assembly
rearward. Then, remove the' vent' window and

': .d~ivisidn bar from the .door. ''

7. ~nsnap' and remove belt weatherstrip. .

8. Rotate 'the front edge of the glass downward, and
lift the glass and channel assembly from the door,
sliding the' glass channel Joff the' regulator arm
roller ..~ '.

9. Remove the glass channel fr,om the glass."using
Glass and Channe'l Removal Tool 2900 or
equivalent (Fig. 3). " "

Installation

1. Instali thErglass channel dhto the -:gl~~'s using'Gla~s
and Channel Removal Tool ~900 or equivalent
(Fi~. 3)~.' . :

2. Lubricate the window mechanism. Refer to Section
42-01, Window Glass and Mechanisms~General
Servige. ,;' '.. " " ,.

3. Position the glass and' chan'nel assembly into the
door, inserting the regulator arm ~oller into the

"glass channeL .

4. Position the vent window;' and division bar into the
door.
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42-04-3 Window-Front Door Glass and Mechanisms 42-04-3

VENT WINDOW
ASSEMBLY

DOOR
ASSEMBLY

SECTION_C

I!. I. I

DOOR .GLASS .
RUN'tOWER , ,

RETAINER

'BELT LINE,.U'WEATHERSTRIP
~.. ~ ASSEMBLY,

c .... :. ~,. ,.'

\ \ ': :~':~, DOOR OUTER'

l::\. PANEL:

~
, SECTION F

SECTION B

, SCREW
~. 55927-S~5

i ;

",-". I DOOR
, 'r=~ INNERTyey PANEL

c;..r.J
.;:;;> SCREW AND
~WASHER

, ASSEMBLY
, . N80051G-S100

SECTION E

.'

DOOR
ASS~MBLY

SECTION 0

RUN ASSEMBLY

REAR GLASS'RUN
RETAINER, .

ASSEMBLY·21532

PUSH
PIN

BELT LINE
WEATHERSTRIP

ASSEMBLY-21452

RUN
ASSEMBLY

" 21596

,:,.

DOOR VENT
VALVE ASSEMBLY

1520892'- '

FIG. 4 Door Glass and Vent Window ,lnstaliatio'i1-Bron~o'and F-'150~F-350 Truck"

,5. Position the' rear run retainer into the; door, "and
.install tDe attaching sGrew. " '

6. Position the glass and'~channel assembly 'into the
fron~ division bar" and the rear run. Then, place the
v~nt windo~ assembly into position in the door,
and ,install the three ven~ fra,me attaching screws.

7. Insert ~~e front r,un in the' di~i~ion b~r. ,
8. Install the screw at~aching div~sion bar bracket to

the door. '.'." . .
I ,t,,:: ,

9. Adj~st 'the wind9w glass as outlined'.
1o. Inst~1I t,he door ~rim panel, if so equipped.

Bronco, F-1SD-F-3'50: a~d F-Super, Duty '"

'Removal

1. Re":,ove the d,oor trim panel.
2. Remove the' screw from the front div~s~ol1 bar

, (Fig~ 4, View E). ".

3. Remove two" vent window assembly ~ttach~ng
screws from the' front edge of the dqor (Fig. 4;

, Views, B. and' C).' , " :. '
4. Lower the door glass 'and pull the glass run out of

the'run retainer near the vent window division bar
~enough to allow removal of the vent window
assembly..

5. Tilt the vent window and division bar assembly
'toward the rear of, the' door and remove .the vent
window from the door. ' . ..

. - .
6. Rota~e: the front ~dgeof. the glass c;!ownward 'and

lift the glass from the' door.

7. "Remove the glass' frb'm the g'l(lss cha'nnel usi,ng
G'lass and Channel Removal Tool 2900' 'or
.equivalent (Fig. 3). '

Installation

1. ;Install the glass in' the giass channel using Glass
and Channel Removar'Tool '2900 or equivalent
(Fig. 3). '

2. Position the glass and channel assembly into the
,_d6qr, iflser~ing, the regulator a~m roller iflto the slot
of the glass chan~~1 (Fig. 5, View A),." I '

3. Position the vent window and division bar into the
door and insert the' front edge ofthe glass Tnto the
division bar (front) run.

4: Install the two vent window attaching screws at the
forward edge of. the door, (Fig. 4" Views B and C)'.

5: ',' Insert the 'glass run into the run retainer ne'ar the
divi~ion bar (Fig. ~'; View E)~'

,"p ..
9~, : Install the scr,evy at the front run r~,tai.ner (Fig. 4,

View E). Adjust as outlined.' :'

, 7~':. Check the operation of the window ,and install the
qoor trim panel: '

\
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Window-Front Door Glass and Mechanisms

Door Glass, Belt Weatherstrip

E-150-E-350

Removal

1. Remove the trim panel fro~ the door inner panel.
2. Lower glass to, full down position.

3. Unsna'p and remove the belt line ~eatherstrip(s)
from the door. (Fig. 1-).

Installation
1. Position the weatherstrip to the door ,and sn~p 'into

place.
2. Install the trim panel onto the door, inner panel.

Wi~dow Regulator

:E-150---E-350, F-150-F-350 'F-Super Duty 'and
Bronco .

Removal
1. Remove door trim panel, and access cover, if so

,equipped." .

2. Support glass in the' full up position.
3. Remove center pin from regulator attaching rivets

with drift punch. Then, drill head from each rivet

using a 6.35mm (l/4-incti) drill and remove' rivet.
'Be careful not to damage sheet metal holes during'
drilling (Fig. 5). .

4.' Disengage r~gulator. ann from" gla'ss" bracket and
remove regulator.,'

Installation

1. Position regulator in door and insert arm into'glass
bracket' channel (Fig.~ 5). .

2.' .Position regulator to 'inner panel and install rivets
·usingRotunda Hydraulic Rivet Gun 1-07-00600 or
equivalent to attach regulator to inner pa~el. A 1/4
inch -20 x 1/2 inch screw and washer assembly
and a, 1/4 inch -20 nut and washer assembly may
be used in place. of the rivets if rivets are not
available .(equivalent metric retainers may also be .
used). . '

3. Check operation of window mechanism and install
door trim panel. '.

Power Window Regulator Motor F-150-
F-350, F-Super Duty and, Bron.co '

Refer'to Section 42-08, Windows-Power for removal
and installation procedures. . '

TAPE
ESB-M3G44-A

(OR EQUIVALENT)

VlEW'B

REGULATOR'
ASSEMBLY

HANDLE
ASSEMB"LY
5423342,

REGULATOR
23200

CHANNEL
. ASSEMBLY

21458

viEW C

CHANNEL'
ASSEMBLY
21458

DOOR' HANDLE
1522614

DOOR
GLASS

VIEW 0
N4542-2E

FIG. 5 Window Regulator-Removal and Replacement-F-150.-F-350, F-Super Duty and Br<>.nco Shown-E-150- .
E-350 Similar' . .
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42-04~5

SPECIAL SERVICE TOOLS

Tool Number

Wind~w-Front Door ·Glass an~ Mechanisms

Description

42-.04-5

Glass and Channel Remo~al Tool

CN6016-1A

«,' .• t

ROTUNDA EaUIPMENT

\

Mo.del

107-00600

1.

Description

Hydraulic Rivet Gun

',' . ~

4 ....

";....

" ..,.
. -

CN5976-18

;1

..

f,.., I."

..... .. ~.'" .'.. , eO

t." .. ~'.. ,# •

. :~
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42-08-1 . Windows-Power 42,;,08-1

SECTI,ON42-08 Windows-Power

SUBJECT PAG~ SUBJECT PAGE

REMOVAL AND, INSTALL,ATION
Power Window Motor 42-08-S
Power Window Switch 'Connector .

Wire, : ~ ........•.'. . . . . . . . 42-08-3
Power Window'''Switch E~150-E-3S0 '. Ii ••••.•• 42-08-3
Power Window Switch F-1S0-F-3S0, "
. , F~Super Duty" and Bronco 42-08-3

SPECIAL SERVICE TOOLS 42-08-7
TESTING "

Power Window Motor Test· ' 42-08-2

VEHICLE APPLICATION
E-150-E-350,. F-150-F-350, F-Super Duty and Bronco
Vehicles.. .

TESTING·

Power' Window Switch Tests.

Multiple Switch For E·150~E-350 Econoline Only

Test Procedure· . "

. Jesti.rig of the power window .multiple- switch should
be perjormed .with the _switch removed from the vehicle.
Use a self-powered test lamp or a Rotunda 007-00001~

Digital Volt-Ohm Mete~, or equivalent.

1. Clip on~ test lead probe on pin No.6 (Fig. 1) which
is gro,unded.

2. ,With' both switches in the neutral position, pins No.
,_~ thro~gh 4 should have qonti.nuity ..t? pin No. ~.

TESTING (Cont'd)
Power Window Switch Tests .. ';;'.•.. ' 42-08-1

Multiple Switch F9r E':150-E-3S0 ~',.'

Econoline Only.· ' , 42-08-1
Single Switch-E-1S0-E~3S0 .•........~ 42-08-2

Window Switch-F-1SQ-F-350, F:-Super:,
Duty" and Bronco ~ ., .. : '.. ~ 42-08-2

VEHICLE APPLICATION '.. -.,~ ~ ,.. 42-08-1

3. Push both window switches upward. (toward
windo~ when in installed position)., Both pins' No. 1
and 3 should have no c?nti~~ity to. pin ,No.6.

4. Push both window'switches downward '(away'from
'window when in installed position). Both pins No~ 2
anq ~. sh<?uld hav~ no continuity tc? pin. ,No: 6. :

5. t Remove the test lead from pin No. 6 and connect
. " .topin No.5 (hot feed pin). With both switches in

'.the neutral' position, pin No., 5:. should~.· have
continuity only with itself.· . -,

6. Pusn both V'indow switch~s upward (toward the
window when, in installed position). Both pins. No. 1
and 3 sho~ld, have contilluity to pin N,o.. 5~

7. Push both window switches downward (away from
the window when in installed' ·position). Both pins
No. 2 and 4 should have continuity to pin. No.5.

.S: 'It" anyone switch do~s not'test as stated',' ..replace.
the co~plete switch assembly.

CONNECT ONE SIDE OF AN OHMMETER SELF-POWERED OR TEST LAMP TO
TERMINAL NO.5 (BATIERY TERMINAL) AND THE OTHER SIDE TO THE .
TERMINALS SHOWN 'BELOW. . , .

'WINDOW, SWITCH PosmON CONTINUITY BETWEEN TERMINALS

NEUTRAL NO.5

, RIGHT FRONT.- up· , .', NO.3 ..

, RIGHT FRONT - DOWN NO. 4" ,.'

'LEFT FRONT - UP NO. l'
. ,

-LEFT FRONT-,DOWN NO.2

CONNECT ONE sloe OF AN OHMMETER SELF-POWERED OR TEST LAMP TO
TERMINAL NO.6 (GROUND TERMINAL) AND THE OTHER SIDE TO THE
TERMINALS SHOWN BELOW. .

. '-WINDOW SWITCH POS'ITION ' " CONTINUITY BETWEEN TERMINALS

NEUTRAL " " NOS. 1,2,3,4 "

RIGHT FRONT - UP NOS. 1,·2 ANb 4

RIGHT FRONT -; DOW'N .' NOS. 1,2 AND 3

LEFT FRONT -UP NOS. 2, 3 AND 4 '-

LEFT FRONT - DOWN NOS. 1,3 AND 4 -' j

1. LEFT FRONT "UP" TERMINAL
2. LEFTFR'ONT "DOWN" TERMINAL '
3. RIGHT FRONT "uP" TERMINAL
4. RIGHT FRONT "DOWN" TERM'INAL': "
5. HOT FEED WHEN IGNITION SWITCH IS "ON"
6. GROUND TERMINAL . '<

" ,

N5031~2F

FIG. 1 Power Window Multiple Switch Pin Connections and Locati.ons-E-156-E-350,
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42·08-2 Windows-Power 42-08-2

'Test Procedure

NOTE: The switch should be oriehted so that the raised
portion of the switch knob. is to the right and you' are
looking· at the- five terfDinals. .'

'1. Use a se',f-powered test lamp or an ohmmeter to
test the power· window switch (Fig. 3).

2. .With the switch in··the neutral position, there shquld
be continuity between ·'terminal·s ...1 & 2 and
terminals 3 &.- 4. Terminal 5 should be
disconnected from all:' other terminals.

'3. When the raised .portion of. the switch rocker knob
is pushed (to close the windows), there should be
continuity between terminals 1 .& 5 and terminals 3 .
& 4.' Terminal 2 should be disconnected from all
other terminals. . .

4. When the depressed portion of the switch rocker
knob is pushed (to open the windows)', there
should be continuity between terminals 1 & 2 and
terminals 4 & 5. Terminal 3 should be ,.
disconnected from alf' other:'terminals. . ,.

Window Switch-F·150-F~350,F-Super Duty,
and Bron~o . ' :

N6080-.1A
. .

FIG. 4 'Ta~lgate Switch Terminal "L'ocations-Bronco I;
• •. .•J' "~'.~ '. •. # . '. ~ w ••• I

5. If the switch' assembly doe's not test 'as 'stated,
replace the swi~ch. . .

Instrument~' Panel-Mounted Tailgate Switch'-
Bronco"' ,

1. Use a seif~powere'd test lamp,' or an ohmmeter to
test -the power tailgate. switch (Fig. 4).

2'.' With ·the; switch in the neutral position, there should
be continuity petween· Jerminals. 1- & _2. and
ter.mi.nals 3 & 4. Te.rm·inal 5 should' be'
disconn'ected from all other' terminai~.

3 When'the'switch rocker knob is pushed up (to.
, close the tailgate wjndow), there, should be

.continuity between term'inals 1 & 2 a'hd termilials 4
& 5. ·Terminal 3 should be disconnected from all
other terminals. \ . .

4.. When the :5witch rocker 'knob. is pUShed .'down (to
open the ·tailgate 'window), there~ should be.
90ntinuitybetween terminals' 2 & 5 and terminals 3

. "& 4..Terminar 1 should be- disconnected fro'm all
other terminals.

5. ;' If the s~itch does ~ot test"as' ·.~tated, replac~ the
, '. switch. .', .

FIG; 3 ~Power Window Switch Pin Locations-F-150-
F-35Q, .F-SuperDuty and"Bronco ,"

. Test',_ Procedure ' .

1. "Dis'connect the' motor lead.,

'Power Window'. Motor Test
To test the current draw of a power window motor;

, remove the door trim panel. Refer' to Section 45-03,
Trim .Panels-Door.

i' .....

N5032-1C ' ..

.' SINGLE POWER WINDOW SWITCH ,TEST. - '

CD POWER FEED, OR GROUND FROM DRIVERS ;
SWITCH (ALLOWS OPERATION OF INDIVIDUAL:
WINDOWS FROM LEFT FRONT DOOR)

@ HOT FEED FOR SINGLE SWITCH (BUS BAR
TO PIN NO, 5)

@ MOTOR TERMINAL-UP

@ MOTOR TERMINAL-DOWN

@ HOT'FEED

@ POWER FEED, OR GROUND FROM DRIVERS
. SWITCH (ALLOWS OPERATION OF INDIVIDUAL

WINDOWS FRQM LEFT FRONT DOOR)

Use a self-powered test lamp or an ohmmeter, to <.

.,te~t. the ·power window switch. '

With the sWitch ,in the neutral pos.ition, there should
'be continuity between terminals 1 and 3, 2 and 5,
and 4: and 6' (Fig. 2)."'" ," " .. ' . '..' .

With 'the toggle switch pushed .downward, 'there
s~buld be continuity between terminals 2, 4 and 5,
and 1 and 3. Termi'nal 6 should be disconnected
fro'm any ot~er .-term.inal.

With the toggle switch' pushed upward, ·there
"shou'd be continuity between terminals 2, 3 and 5,
, and 4 and 6. Terr:ninal 1 shol:Jld be disconnected

from ariy other f terminal

If th~ switch does not··test as stated, replace ,the·
switch. .' "

2.

5.

4.

3.

1.

FIG. 2,. Power Window Single Switch Pin Locations- .
E150-E-350 '

S~ngle SWitch-E·150~E·350.
, -

Test: Procedure
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42-08~3 Windows-:-Power 42-08-3

POWER SOURCE (12 VOLn

FIG. 5 Power Window Motor Current, Draw Test
Permanent Magnet-Type

2. Disconnect the regulator', mechanism from the
motor.

3. Supply power to motor lead connector with an
ammeter in series (Figs. .5 and 6). .

4. Operate, the motor and observe'the current dra~.
The current draw for the rio-load test should not,
exceed four amps _ and should not fluctuate.
Reversal of the motor wire connections.will reverse
the direction of motor rotation. Re,place the motor if
the current draw excee~s four amps.

lostallation

1. Position switch to connector and press firmly into
pl~ce. :

NOTE: The switch is keyed to the connector and
can only be installed one' way.

2. Install connector to the'switch housing using three
~ttaching screws. '

" ,

3. Pqsition switch housing to door trim panel and
press fir~ly into place. .

, Instrument Panel-Mounted'Tallgate Switch-'
Bronco

. ;Removal and Installation

The tailgate sWitch is located in the lower left finish
panel on the instrument panel. ' .

Removal

,1. RemoVe 'headlamp switch knob and windshield
wiper switch knob by releasing knob retaining' clips
and pulling knobs from their sW,~tch shafts" .

2. Wsing a thin-bladed screwdriver (Qr,a small' putty
knife) carefully pry off lower left finish panel by
starting at upper left 'corner of' finish panel and
.working counterclockwise around. perimet~r of
f~nish ,panel. I'

NOTE: The finish panel is h~ld in place byJour retaining
clips on the instrument panel, holding four plastic
fingers on the finish panel. Care should be taken not to
break the four plastiq finger~., when prying ,the -finish
panel off. ' " ' ",

3. Remove two switch retaining' screws and remove
switch from finish panel. : ,

4. Separate switch assembly from wiring harness by
grasping wiring: harness in one hand (close to the
$witch), switch in the other hand and pulling ~them J

aR~~· ~

Installation

1. Position wiring connector to switch and push t.hem'
firmly together. .. '

, I

, 2., Position switch to finish panel and install two
retainin~j' screws.

3., Position finish panel to' instrument panel t~king
care ,to align four plastic fingers with four retaining
clip$ ?nd press firmly into place. .

4. Reinstall headlamp' switch knob and windshield
~iper s~itch knob.

"Power 'Window Switch Connector Wire

Removal and Installation

If replacement of the switch connector or a wire
leading to the connector is necessary, the wire(s) qan
be femoved from the conn~cto.r_without disassembling ..
the connector. '

To remove a wire from the connector" insert a
needle-I~ke tool in the edge of the pin hole (Fig. 9), and
bend the terminal in. Then, pull the wire and terminal
from the connector. To ·install the terminal in the

. connector, 'open the terminal and insert it into the wire
hole. '

N503O-1C

REMOVAL ~ND INST~LLATION

Power Window Switch E-150-E-350

RemoV~I, and Installatif?n
1. To remove the power window switch, remove the'

bezel r~taining screw (Fig. 7). Then., lift the bottom
of ;the bezel from the door trim panel and remove
the switch and bezel assembly. .

2. Remove. the wiring connector retaining screw f~om

the bac~ of..·the bezel. Then, using a thin-bladed
, screwdriver, carefully pry the switch from the

connector. ' ' ..

3. To install, re,verse' Steps '1' and 2.
• lo. • .,~

AMMETER

J'

Power Window Switch F-150-F-350,' F-Super
Duty and Bronco

Remova! :and Installation

Refer to Fig. 8. . .
The power window switches are located on the front

door trim panels. ' '

Removal'
t. Insert a small, thin-bladed screwdriver into spring

tab slots (located at front & rear of'switch housing)
and apply pressure to make the switch housing
assembly pop out.

2. Remove three connector attaching screws from
switch housing.

3. The switch is held in place by-the electrical-contact
pins. To remove switch, ca'refully pry switch from
connector with a small screwdriver.
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FIG. _6' Power Windows~Electric' Schematic-E·15O-E·350
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42-08-5 Windows-Power 42-08-5

FIG. 7 Power Window .~witches-E-150-E-350

Remove' the door trim panel.

Disconnect power window motor wire from wire
harness connector (~ig. 10),. ,_

Check inside the door to ensure electricai wires are
not in line with holes to be drilled in the door inner
panel. Using a 12.7mm '(1 /2-inch) diameter drill bit,
drill two. holes in ttie door inner pan~1 at the drilf
'dimples. located opposite.the two un~xposed motor,

" drive retainer screws .(~ig: 10). '

Remove the three motor mount retainer screws'
~sing two drilled holes and existing larger'. hole'
access to screw heads (Fig. 1O)~

Push the motor toward the outside sheet metal to
disengage the motor and drive from the regulator
gear., After the motor and drive are disengaged,.
prop th~ window in full UP positi0':l.

Remove the motor and drive ,from inside the door.

~.

7.

4.

6.

Installation

1. Install a' new motor and drive assembly (Fig. 10).
Tighten motor retaining screws to 5.6-9;6 N· m:
(5q-~5 in-.lb).

2. Install two pieces of Pressure-Sensitive Waterproof
Tape'D6AZ.:.19627-A or equivalent body tape
(25.4mm or 1 inch squ~re) over _drilled holes.'

3. Con"nect power window m'otor wiring. Connect
.- battery ground cable. .

4. ," Remove' glass prop' and check window operation.

. ~: Ensure· door drain holes are. open.".. ',

6. .Inst,all tf.~m· panel.

, 2.

3.

N5927·1A

,,

, "

@

lEFT HAND

:.

f61
.~mm

ll~ I .rn rn
DOORS W1~OOWS

,
", ,

"

[I C~K~
ru [ L~KJ

WI~OOW DOORS

,"

@
RIGHT'HAND

, .

"

"." ,"
~~=======~~~w"

Power Window Motor

Removal
1. Disconnect the battery ground cable.

I,

. ~.:.. .
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42-08-6 Windows-Power 42-08~6

POWER WINDOW
SWITCH ASSEMBLY

14529

MAP
COMPARTMENT --_--.I

, DOOR LOCK.
SWIT-CH
ASSEMBLY

. ,.14017

INNER
DOOR
PANEL

.-,:/.
'.

~
VIEW B

PASSENGER SIDE SHOWN-DRIVE SIDE SIMIL'AR
. VIEWA ' .'

SECTION C

SWITCH
CONNECTOR ----------.,

ASSEMBLY

VIEWS

DOOR TRIM
PANEL
ASSEMBLY·

.SWITCH

.AS$E\L~..
SWITCH

HOUSING
ASSEMBLY

DOOR TRIM
PANEL

. ASSEMBLY

FIG. 8 R~ Power Window Switch-F-150, F-250, F-350, F-Super Duty and .Bronco·

\

"
SWITCH PIN

HOLE

N5035-1 A

POWF H WINDOW MOTon

E LECl H leAl CONNfC10il

N5036·1A

. -

FIG.. 9 Power Window Switch Connector Wire
Terminal Removal

FIG. 10 Power .Window Installation-F-Series and
Bronco

" ,. '.,."
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42-08-7

REGULATOR
ASSEMBLY

2320Q

BLIND
RIVET

388047-510"

-FIG. 11 ,Power Window Instaliation';;"'E-Series
.' .,

' .. " ..
i.' "

.,'f

Windows-Power,',;

SPECIAL SERVICE TOOLS

, "ROTUNDA EQUIPMENT

I 00:1

.-',' ....

4~-08-7

CN6078-1B

. '; ..

• i
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42-15-1 Window ,Mechanism-Vent 42-15~1

SECTION 42-15' WindowMechanism~Vent i

SUBJECT PAGE,

REMOVAL AND INSTALLATION
Bronco, F-150-F:-350 and F-Super ..

Duty ~ 42-15-2
Vent Window Assembly and/or .

Weatherstrip ~ 42-15-1
E-150~E-350 42-15-1 -..

VEHICLE APPLICATION
E-150-E-350, F-150-F-350 F-Super'Duty and Bronco
Vehicles.

REMOVAL AND· INSTALLATION

Vent Window Glass

All Models

Removal·
1. 'Op'en the vent winpow.

2. Push the ,glass from the glass frame using Glass
and Ch~nnel Removal Tool 2900 or equivalent
(Fig. 1). .

3. . Clean the glass frame of tape and ,seaier.

Installation
1. Apply sealer to the glass ·frame. '

2. Install the glass and new tape 'in the glass frame
using Glass and Channel Removal Tool 2900 or
equivalent (Fig. 1).

3. Trim the. excess edges of the tape around' the
glass frame al,1d clean the glass a.nd surrounding
area. .

Vent Window Assembly and/or Weatherstrip

E-150-E-350

Removal
1. Remove the trim panel from the door inner panel.

Refer to Section 45-03, Trim Panels-Door.

GLASS AND CHANNEL REMOVAL TOOL (N<):' 2900)
OR EQUIVALENT AVAILABLE FROM SOMMER AND
MALA GLASS MACHINE COMPANY, 5501 W.
OGDEN AVENUE, ,CHICAGO, ILLINOIS 60650

FIG.. 1 Vent Glass Replacement

. SU~JECT PAGE'

REMOVAL AND INSTALLATION (Cont'd)
Vent Window Glass :"'~'..•.................... 42";15-1

All Models' ..': ~ .. ~ . .'.' .. r-•••••••••••••• ~". 42-15-1
SPECIAL SERVICE TOOLS .. ~'~ .: '...•...... 42-15-4
VEHICLE APP~tC~~ION:. ~' ' '~' 42-15-1

,',

2. Remove three screws attaching the vent window
assembly to the upper leading edge of the door
'(Fig. 2). , ,

3. "Remove ':one screw. attaching the division bar
·,bracket t~ the door' ·~Fig. 2., View B)..

4. Lower door, glass. to. the doV\!n. position.··~

5. Pu~1 the front run out of the division bar..

6. Tilt'the vent wind9w and divi~ion bar assembly.
rearward. Then, remove the vent wi'ndow. and
division bar from the door.

'7. Remove ~wo screws attaching ,the' vent window
upper pivot to the \lent window frame.

8. .Remove the nut, spring, spacer and bushing from
the vent .wi'ldow lower pivot. Then, separate the'

"' . vent window glass and frame from the vent window'
frame.

9.. ,To remove' the ,weatherstrip, remove two screws
, from the top of the· vent window frame.· Then,

straighten the weatherstrip retaining tabs and
remove the weatherstrip. .. .

Installation
"

1. Position the weatherstrip to the ve'nt frame.

2. . Position ;the vent window upper pivot to the glass
. frame pivot :and vent frame.' Install the two

attaching screws. .

3. Position the· glass .frame to the vent frame and
install sp'acer, -bushing,. spring and nut on. the v.ent
·window lower pivot. Adjust the spring tension, to .
hol~ the -vent window in any position at highway
speeds. ..

4. Position the, vent window' and .division bar in the
door. .

. 5. Position the glass and ,~hannel assembly in ·the
front division bar.. Then;~ place the vent window
assembly" into' position in the door. Install three
screws attaching the vent frame to the upper'
leading edge of the door. .

6. Insert the rear run into the slot along the top edge
of the window opening..' .

7. Install the screw atta~hing the division bar br~cket '
to the door. ,"

8. Adjust the window glass runs.

9. Install the trim panel on th'e do~r inner panel. Refer
to Section 45..03, Trim .Panels-Door.
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42-15-2 Window Mechanism~V~nt

VIEWe'RETAINER ANO' '
. BRACKET WA1EASHIELO

" ASSEMBLY-11223A24

CHANNEL
ASSEMBLY

1521458

NOTE: START WEATHERSTRIP
AT LOWER DRAIN HOLE.

VIEW 0

RUN --.'c~~llJI"
1121548

FRAME
11214A38-9 " '

'~·VIEWE

.... GLASS·1121410
BELT LINE

WEATHERSTRIP
ASSEMBLY,
1121452 ".. , '

WEATHERSTRIP
ASSEMBLY
1'121478 '

N163P-2J'

. "

FIG. 2 Front Door Win~owGlas~-E~150~E-350 .......

7.

8.

.Install the pivot tension spring and' retaining '. nut.,
Adjust spIring tension so th~t the vent will stay open
at ~ighway speeds. .

4. . Position the' run assem,bly in the' 'vent window
" assembly. ' .'. :~'"" ,. ¥":;: "

Positio"ri' the vent window and divi"sion bar
assembly into the door and 't9' the glaSs edge.'
Ensure front door window spacer (Fig. 3, View E) is,
in place.

6. ~ Install the vent ,window frame to leading edge of
door wi~dow frame with, two retaining screws.

Install 'the division bar screw (adjust the run for:'
pro~er ,door window oper~tion).

Install ,th~': door trim panel,.

3.

's.

.:' Installation
, I t

1. Position the vent g'lass ,retainer assembly with the,
pivot stops into the vel')t' 'window frame and
weatherstrip assembly. ' \.

2.·'· Install the" 'two ~pper, pivot-to-'frame . retairing
screws. '

Bronco, F"-150-F-3$~' and~',F~Super Duty.

Removal
1.' ' . Remove the 'door trim 'panel retaining screws and

remove the door ,trim ·pane'..~ ,
2. "Remove the screw retaining th'e division bar to the

" door inner, p'~nel (Fig. 3, 'Sectiol1> A).
3. 'Remove, 'the two ,.screws' ,.~ttaching I the vent

assembly 'to the leadi~g 'ed.ge or the door." I,

4. Lower ,t~e door gla~s, to full do~n, position. ~

s. i Pull' the glass run part way out <;>f the door.' run
retainer in the di'(i~ion bar a~ea, (Section Dr, 'j, '

6. Tilt the vent window and divisic)I1' bar $ssembly ,
toward the rear of the .door ',and remove I the vent

, window assembly, from ..the door~ ',.

7.' Rem'ove two vent upper pi~ot-to-venr"~rarne '
'screws. ' ' " 'J: ..

8. Remov'e 'the refaining nut and tension sprin'g from'
the. ,vent window lower pivot., .

9. Separate the' vent" glass retainer. ~nd the pivot
stops from·: the vent ", fr~me and 'weatherstrip
assembly: ' :. '.-

,.:~
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42-15~3 Window Mechanism-Vent': 42~15-3

DOOR INNER.
PANE~

DOOR OUJ'ER .
.-........-_- PANEL

VALVE ASSEMBLY"
~-.u--::::""WII .,..-~__ DOOR VENT

R.H: DOOR ONLY
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:PEEL RELEASE
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SECTION J

'...., '

. VIEW E-
VENT WINDOW '

,ASSEMBLY: '
, ,'2140~

SPACER TO BE 11-18mm
.- (0:SO-0.7SINCH) FORWARD

'OF REAR -EDGE OF
,DIVISION' BAR (TAPERED' .
END Aft)' '

, NOTE: LOWER EDGE OF NOTCH 'ON ,'- .:
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. RIVET
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"-"
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ASSEMBLY

SCREW
55927-S55

DOOR'
I~--GLASS
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DOOR
ASSEMBLY

SECTION 0

SECTION ~ ",',:" ";

VIEW IN CIRCLE G

RUN
, ASSEMBLY

, 21596,

DOOR
ASSEMBLY

SECTI~N F

VENT
WINDOW

ASSEMBLY

SECTION C

SECTION H

SCREW AND

WASHER----~v
ASSEMBLY,

N80051o-s100

. I,
~' FRONT RUN

, -; ~" ~ -=- . RETAINER

'dY:J ~~~ ..
~@( ,PANEL. '

SCREW AND
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N800510-S100 "
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FIG. 3 Front Door Window Glass-F-150-F-350; F-Super Duty 'and" Bronco.
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42-15'-4

SPECIAL SERVICE TOOLS

Window Mechanism-Vent 42-15-4

Tool' Number

2900
I ~ption I

Glass and Channel Removal Tool .

CN6016-1A
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42-25:'1 Windows-Pivot Type. Rear Door and' Side' 42-25-1

SECTION 42-25 Windows--Pivot Ty.p~· Rear
Door' and Side" '.. , '.

SUBJECT PAGE SUBJECT PAGE

REMOVAL AND INSTALLATION
Movable Glass-Door and Body Side-

(Back Doors Typical) 42-25-1
E-1'50-E-350 and Club Wagon 42-25-1

VEHICLE APPLICATION
E-150 Through E-350 Vehicles.

REMOVAL AND INSTALLATION

Movable Glass~Door and Body Side-(Back
Doors' 'Typical) ,

E-150-E-350 and Club Wagon

Removal

f. Remove the trim panel, if so equipped, frOrT:l the
door. It is not necessary to remove ·the LH body
side trim panel unless the plate on the body is to
be removed.

2. Remove screws attachin'g the latch as~~mbly and
the latch anchor to the door or side inner panel. It
is necessary to catch the loose tapping plate when
removing the handle, screws on" the door flip
windows (Figs. 1 and 2). .

3. Remove glass and latch assembly by rotating it out
to disengage the hinge.

4. To remove the hinge 'from the door or body,
remove the four screws.

Installation

1. Center the hinge to the body. Tighten the four "
screws to 0.9-2.25 N· m (8-20 in-Ib).

. ..

REMOVAL AND INSTALLATION (Cont'd)
. Movable Glass Weatherstrip ......•' 42-25-1

E-150-E-350 and Club Wagon 42-25-1
VEHICLE APPLICArlON ; ~ 42-25-1

2. Engage' the glass- and latch assembly into the
hinge. F:lotate the hinge to a closed position.

3. Position the latch plate, to the door or side inner'
panel. Pqsition the latch anchor inside· the door

.and install the attaching screws. The latch anchor
is attached to the body side inner panel when

, equipped with garnish mouldings (Figs. 1 and 2).
Tighten'the screws to 3-8 N· m (2-6 ft-Ib).

4. Install the door trim panel, if so equipped.

Movable Glass Weat~erstrip

E-1~O-E-350 and Club Wagon

Removal and Instaliatiori

1. To remove weatherstrip open the window and pull
, the weatherstrip from the window opening.

2. ; Apply Weatherstrip ..Adhesive COAZ-19552-AA
(ESB-M2G14-A) or equivalent to both sides of the
window opening flange around the entire perimeter
of t.he opening.

3. Install the weatherstrip onto the window opening
flange as shown in Figs~ 1 and 2. '

4. Apply Ford Silicone Lubricant 07AZ-19553-AA
(ESR-M13P4-A) or equivalent to outside surface of
weatherstrip' along entire top and 105.6 cm
(4 inches) on each side at top.
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42-25-2

27180

Windows-:-Pivot. Type Rear .. Door, and Side

'PLATE
262802

©.,t,
- - -\ -'- :---

1/ I·L.~~
/~ '.;A&®~ ~~
,: ~I ' •
\1 11 ~

\'b/~~ ~...

42-25-2

N4357·2D

FIG. 1 Body Si,de' Pivot Windows-J;·150~E-350, Club Wagon
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-42·30·1 Window-Rear- Door Glass and., Mechanisms 42·30·1

.SECTION 42-30 Window-Rear Door Glass and
Mechanisms·

SUBJECT SUBJECT', PAGE'

REMOVAL AND INSTALLATION
Fixed ·Windows'· .. '.. ' 42-~0-1

VEHICLE. APPLICATION
Crew ,C~b .Only. '

REMOVAL AND INSTALLATION

Fixed Windows'~'

Removal
, 1.' Remove the door latch 'trim cup, armrest and

~indow regu,lator handle. Remove door trim panel.
Refer to. Sec~ion 45-03,. Door Trim Panels. .. . ,

2. Remove one· screw at top of door and one screw,
'on door inner panel retaining division bar to door

(Figs. 1 and 2). '.

3. With movable window in the down position, remove
diyision bar by pulling it toward rear 9f vehicle and
lifting up,' while twisting bar so that the bracket

. clears, the ',window gla'ss opening and, the
weatherstrip slides off.

4.'.. Raise" mo'vabl~ window' half way up', slide' the
regulator out of the window glass channel, and
remove the window from the window opening:',

5. Pull fixed window'and weatherstrip towards rear of,'
vehicle as an assembly a~d remove~' ..

installation
1. Install weatherstrip to fixed "wi,ndow .(f'ig. 3).

VEHICl:E ·.~PPLICATION . ~ .'~ ' 42-30-1

' ..
2. ,_"Position fixed window and weatherstrip as an

-assembly ·into the window opening, align in
channels, and slide towards front of vehicle until it
is firmly seated., '

"
3. Install the movable window into the window

opening ~nd w,hile supporting windo~~r'Tn half open:
position, slide 'window regulator into ~indow glass'

'channel. .
, '

4: Instal!' division bar' into .the window, openi~g.

5. Install movable winqo,w weatherstrip into division/
bar "and onto top o~ movable window.

6. Align movable window into division bar run. Install'
one screw at top of door and bne"~olt to fron~7 of'
door to retain. division (Figs. 1 and 2) bar. Tighten., '
to specification$. .

7; Cycle window and check for 'looseness, or binding.
Adjust channel as necessary by loosening rear,
window run retaining bolt and movipg r~ar ~indow

run forward or rearward. Tighten rear window run
scr'ew securely as specified. .

, .
.8. Install door trjm panel. Refer· to Section 45-03,

"'Door Trim Panels., "

9. Install t,he armrest with two bolts and the door latch;
,trim cup with one screw...

10.' Install the window' regulator ha~qle with one ,screw.
-.I" " • .;,~ #

. '

II ,.

• 1-.

'.
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42-30-3IsmsWindow~R. ear Door- GIass· and Meehan· .42-30-3- .
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DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



42-30-4 Window-Rear Door Glass and. Mechanisms .42-30-4

REAR ---:--::::::- -
DOOR ~-=-----
WINDOW~
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-CHA~~
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42-35..1 Tailgate Window Mechanisms 42-35-1

SECTIO~ 42-35' Tailgate Window Mech~l1isms

SUBJECT PAGE SUBJECT PAGE

ADJUSTMENTS .
. Tailgate Glass 42-35-1
DESCRIPTION ~ 42-35-1
REMOVAL AND INSTALLATION

Glass ,42-35-2
Lock Cylinder ......•.................... 42-35-.4
Tailgate Window Regulator Electric ,

Motor 4'2-35-4
Tailgate Window Regulator Switch (Tailgate

Mounted) 42-35-4

REMOVAL AND INSTALLATiON (Cont'd)
Window Regulator 42-35-4

SPECIAL SERVICE TOOLS .; 42-35-6
TESTING

Tailgate', Power Window Moto'r Test 42-35-t
TaUgate Wi.ndow, Switch Tests 42-35-1

VEHICLE APPLICATION ~ 42-35-1

ADJUSTMENTS

Tailgate Glass

Fore-and-aft adjustments can be made after opening
the tailgate by loosening the ba~k window siqe glass run .
attaching screws (2 per side) (Fig.' 4). Adjust the glass
as required and ,·tighten the attaching screws to 9-14
N · m (6-11 ft-Ib) (Fig. 4).

term"i,nals 3, & ,4. Terminal,.5, should be
disconnected from all other terminals.

3. ~When .th~ switc~ roc~er knob is pushed 'up (to
I: close .the tailgate window), there should be

continuity between terminals.1 & 2 and terminals 4
& 5. Terminal 3 should be disconnected from all
other terminals.

4. When the switch rocker knob is pushed down (to
open ~he tailgate window), there should be
coritinuity between terminals -2 & 5 and terminal 3
&,4. Terminal 1 should be disconnected from all
other· terminals. .

5. If the switch assembly does not test ',as stated,
replace the switch.

.:Tallgate Mount~d

Refe.r to Fig. 3.

. Test Procedure

Testing of the tailgate-mounted window switch can
be performed' with the switch installed in the vehicle.
Use a self-powered test lamp or an 'ohmmeter. .

1. With the switch in the neutral position, there should
be continuity between terminals 1, 2'and 3. '

2. With the key rotated clockwise (window UP) there
should be continuity between terminals 1 and 5,
and 2 and 4. '.' . .

VEHIC'LE APPLICATION
Bronco.

DESCRIP.TION
The tailgate window regulator is electrically operated

by either the key switch located on. the tailgate or the
sWi~ch located on the instrument panel (Fig. 1). -

TESTING

Tailgate' Power Window Motor Test'
:. To test the current draw of a power window motor,
remove the tailgate trim panel. R~fer Jo' Section 45-03,
Door Trim Panels.

Test Procedure
'1 . Disconnect the power window.mo~or lead.,

2. Supply power to motor 'ead.· connector with an
ammeter in series as shown" in fig. 2.

3. Operate the.,·motor and observe the current draw.
The current draw for the no-load test should not
exceed four amps and' should nof fluctuate.
Reversal of the motor wire connections will reverse
the direction of motor rotation. Replace the motor if
the' current draw exceeds four amps. '

WARNING: C'OUNTERBALANCE SPRIN'G IS
UNDER TENSIONI BEFORE REMOVING THE
MOTOR. TO TEST THE ,',NO-LO'AD CURRENT,
U.SE THE CONTROL SWITCH TO MOVE THE
REGULATOR UP, THUS REDUCING SPRING

'TENSION. THEN, "LOCK/CL~MP' THE SECTOR
GEARS SECURELV. .

Tailgate Window Switch Tests

Instrument Panel Mounted
Refer' to Fig. 3.'

Test Procedure
1. Us~ a seH~powered test lamp or an ohmmeter~

such as Rotunda Digital- Volt-Ohm Meter 007
00001 or equivalent, to test the power tailgate
switch. . '

2~ With the'; 'switch in' -the' NEUTRAL position, there
should· be continuity between terminals 1 & 2 and

3.

4.

With the key rotated counterclockwise (window
DOWN) there sho~ld be con~inuity between
terminals 2 and' 5, and 3 and 4.

If the switch ,does not test. as stated, replace the
switch. .
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42·35·2 Tailgate:. Window Mechanisms 42-35-2
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FIG. Tailgate Power Window. Electrical" ~chematic ,- .
-, .

REMOyAL AND, INSTALLATION.'

Glass

Removal

1. ·Open tailgate.

2. Remove inside cover" access .p·anel (10' screws)
(Fig. 4).

3. Remove inside cover panel support (1' screw)
(Fig. 4).

4. Remove inside cover watershield.

'5. Manually close both tailgate latches .to' raise the
glass.

9, . Remove four nuts retaining' glass and' 'br~cket
assembly to reg~lator. . . ~

7. If tailgate has heated glass (jpti(jn~' disconnect two
terminals (driv'ers side).' .

. . .

8. Grind Qff four rivets, two on each bracket assembly
to gl~ss. J2unc,h o~t four _rivets and remove four
retai~e~s. arid spacers. .' .' "

9.' Pull out tajJgate upper corner seal' assembly, one
on each side-: ' '

. ',. :,

10. , Snap 9ut tailgate inside belt weatherstr,ipassembly
w'ith tool. ..' -' . .

11. Slide 'bpck window. glass out from tailgate
as~.embIY·

Installation

1. Slide glass midway into tailgate assem9.ly-

2. . Connect. he~ted glas~ wire~l. it S0 ~quipped.

3. Install glass ,bracket C~channels onto .the regulator
arm slide guides. :

4. Position tailgate, glass over g'ass bracket
·C-channel studs and irtstall four s'pacers,' retainers
and .rivets..
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42-35-3 Tailgate Window Mechanisms 42-35-3

POWER SOURCE (12 VOLT)

7. Install watershield.

Tailgate Window Regulator Switch .(Instrument
Panel Mounted)

.... -
NOTE: The tailgate switch is locateq in the lower LH
finish panel on the iflstrumen( panel..

~e"1oval .

1. Remove the headlamp switch knob ·:and the,
windshield wiper'switcn knob by releasing. t~e knob
retaining clips and pulling the knobs from their
switch shafts. .

2. /Using a' thin-bladeq screwdriver (or a small putty
knife) carefully pry off the low~r left finish panel by
starti~g at the' upper left 'corner of the finish panel
and war-king co~nterclockwise around the
perimeter o~ the. finish pane~. .

·NOTE: The finish panel is held in place by four retaining
clips on the instrument panel holding four plastic fingers
on the finish panel and care should -be taken not to
break the four plastic fingers when prying the finish
panel off. '

3. Remove the two' switch retaining screws and
.~emove the ,switch from the .finish panel. :

4. Separat~ the switch assembly, from the. wiri.ng
ha'rness by grasping the wiring" harness in one
hand (close to the switch), the switch in t~e other
,.hand and pulling them apart.

Installation

1. Po~ition the wiring connector to the switch and
push them firmly together.

2. Po~itron 't'hS switch' to the ,finish panel and 'install
the. two retainiD~ 'screws.

Nso3O-,c

AMMETER

FIG. 2 Power Window Motor Current Draw Test-
. Permanen~ Magnet Ty.ee ~otor .

5. Lower glass to· connect· heated glass wiring
termin~ls.

6. Close ·tailgate arid cycle glass 'to' ensure smooth
operatio'n.· :.' :'.. .

8. Install inside cover panel su~PC?r~ .. (1 screw).

,9. . Install ten· ~nside cover access panel screws.

10. Close door and' cycie tailgate to ensure proper
.. ~::. function.

2

@TAN/BLACK
WIR~ .<'

TAILGATE MOUNTED
SWITCH CONNECTOR

TA'LGATE LIMIT
SWITCH CONNECTOR .

5'

TAILGATE MOTOR CONNECTOR
TAILGATE WINDOW SWITCH

. TERMINAL POSITION (liP SWITCH) N6032-28

F~G. 3 Tailgate Window Terminal. Position
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42-35-4 Tailgate Window Mechanisms

3. Position the finish panel to the instrument panel
taking care to align the four plastic fingers with, the
four retaining clips and press firmly into pl~ce..

4: Reinstall the headlamp switch knob and the
windshield wiper switch knob. .

Tailgate Window Regulator, Switch (Tailgate
Mounted)

Remova~:

1. Remove interior access cover panel.

2. Raise glass. If glass cannot. be raised, remove
glass as outJifled.· '

3. Disconnect wiring' harness.

4. Detach switch fr9m'Iock cylinder by removing clip
and remove from' tailgate (Fig. 4). "

Installation
~ a I ~

1. . Install switch on Iqck cylinder and install clip (Fig.
4). ,('

2. Connect wiring harness.

3. Check operation of switch.

4. Install interior access cover panel.

Tailgate Window Regulator' Electric Mo'tor

Removal

Refer to Window Regulator' Removal.

1. Raise glass to full -up position. If glass, cannot be
, 'raised, remove glass as outlined.

2. Disconriec~ motor ~iring harness (Fig.' '4.).
WARNING: COUNTERBALANCE SPRING .IS UNDER
TENSIONI TO PREVENT INJURY FROM 'SUDDEN
MOVEMENT OF REGULATOR COMPONENTS,
CLAMP/LOCK GEAR, SECTORS TO ALLOW SAFE
'MOTOR REMOVAL. '

3. , Detach and remove electric motor from tailg~te.

Installation

1. Position electric motor in tailgate and secure to
regulator (Fig. 4). "

2. Connect wiring harness.

3. CheCK. oper~tion, 'of' electric motor.

4. Install interior 'access cover.

Window .Regulator

,Removal. , ',:
1. Low~r tailgate -and rerpove.' interior access cover

pa,nel (10 screws). If tailgate will not lower because
glas~ will not go full down, manuallY.depress safety
lockout. 'rod (located in bottom center of tailgate).

2. Raise glass using jumper to motor (or man~ally
close L.H. tai~gate latch) (Refer to Fig. 1). If the
glass will not go up, glass must be removed as
outlined.

3. Remove regulator' attaching screw and washer
assemblies..-. " .

4. RerT]ove reg'u(ator.·

Installation
, . ~

1. Position regulator in ~ailg~te.and ~ec~re with ,four
screw and washer a~semblies (Fig. 4). Tighten to

. ,9-1 4 N· m ~ (6-11 ft-Ib) . '

2. Install glass as outlined.

3." .', Check operati.9n of regulator.
4. Install interior access cover panel'.

Lock Cylinder

Removal
1. Remove 'interior access cover p'anel. ,,'

2. Raise glass. ,If glass cannot be .raised, remove
glass as outli'ned. ' ..

3. . Remove, lock cylinder retainer, (Fig. 4).

4. Disengage lock cylinder from switch and re'move
from tailgate.,

Installation

. 1. Position' lock cylinder to tailgate and engage in
switch.

2. Secure lock cylinder with retaine'r.

3. Check operation ,of .'o~~ cylinder and switch.
4. Install interior access cover panel.
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. i42-35-5· Tailgate W.indow Mechanisms .42-3~·5

TORSION BAR

INTERIOR ACCESS~/

COVER PANEL. ~/.

'\
SCRE'W~ TAIL GATE

ASSEMBLY

ACCESS PANE.L .":'-
SUPPORT

VIEW'O

TAILCAT£:

SWITCH ASSEMBl..Y

~ ..-

/

Wt.ATHEHSTRIP
ASSEMRl.Y ,
9E41G7b j\'

W:S ASSEMB L Y
9841Gl0·A

T;\iLGATE

SCREW
j80G42·S2

~~\7-~

SEAL ASSEMBL Y
98416167·A

REGULATOR ASSEMBL Y
9844000

GLASS

~.
RFTAfl\JER

234A3G

9841616· 7·A .

MAIN VIEW

BRACKET
98422B 18

BACK
WINDOW
9842006 .

VIEW A VIEWS VIEWC

R2134·2G

FIG. 4 Tailgate ,Window Mechanism and Belt Weatherstrips~Bronco
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42-35-6 Tailgate Window Mechanisms

SPECIAL SERVICE TOOLS

CN607a-1B'

IDesCrtptioft. '.: .: .1- .
.. ~.VoIt.Qhm Meter . ,

ROTUNDA EQUIPMENT

,..4-

i·

. ".,

~...
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43·01·1

GROUP

,'STATIO,NARY
. . .

WINDOW' ·GLASS

GLASS STATIONARY-WEATHERSTRIP
; TYPE'SEAL ~ 43-01-1

... 4"" ,,- .

SECTION TIT~E' " PAGE

GLASS STATIONARY-BUTYL AND
URETHANE TYPE SEAL 43-11-1

SECTION TITLE

(70000)

PAGE

SECTION· 43-0161ass Stationary-WeatherstripTyp~
':Seal -

REMOVAL ANO INSTALLATION (Cont'dl . "
Rear Side Window Glass ' 43-01-2

Bronco ...............• ' ' ~ .•. : ' '.. 43-01-2
F-150-F-350 Super Cab ...•....... ' ~3,-01-2

VEHICLE APPLICATION ' 43-01-1

SUBJEC.T ' PAGE

REMOVAL AND, IN'STALLATION
Back Window".'. ' ,; ~ ~ -43-01-1
F-150-F-~50, F-Super Duty ..............• 43-01-1

Body Side and Rear Window Glass" 43-01-2
E-150-E-350 ~ ..~ .. .- 43-01-2

Movable Back Window ' 43-01-4
F-150-F-350 and F-Super Duty 43-01-4

SUBJECT PAGE

VEHICLE APPLICA~ION
E..150~E-350, F.-150-F-350, F-Super Duty and Sronco
Vehicles. .

REMOVA,L A~D INSTALLATION

Back" Window
.. : ..

F-150-F-350, F-S~per' Duty

An assistant ',outside ,the vehicl,e i~ necessary when
removing or replacing the glass. "

Removal

Refer to Fig. 1.

1. From the interior of 'the 'vehicl~', pl)1I down ~the
wea~herstrip. Push the back window glass "and
weatherstrip out of the window'opening from inside
the cab while an ,assistant grasps the window from
outside. the cab.

." . ". . . ~ 1

2. Remqve the weatherstrip from the' glass. ·Clean all
sealer from the w~ather$trip and/pr glass, i~ either
is to be reused. '.,.

3'. Clea'n all' se~ler from the back' win,dow opening.

Installation ,-
1., -: !Install- the, outs~de, moulding~ if so equipped.

'·Position the' weatherstrip to the,. back window __glass.

2. Install a'draw cord all around the weatherstrip in
t~e flange crevice (Fig. 2), allowing the cord to
overlap 'at the bottom center 'of the glass., Cbat the
weatherstrip mounting surface with, Rubber
Lubricant D9AZ.. 19583-A (ESA-M 1B6-A) or
equivalent. ' . '

3. Apply 'Liquid Butyl Sealer C9AZ.. t9554-B (ESB
" M4G162-A) or equivalent to the back..wiri'dow

opening as shown in Fig. 1.

4. 'Position the glass and weatherstrip .to the window
opening.> With 'an assistant applying hand pressure
from. o.utside, the cab, pull (from inside) the
weath~rstrip lip over the window, ope~ing flange
with ,the draw cord. Pull the, we~therstrip -over the
·Iower flange, pulling one end of 'the cord at a time.

",Then, pull the weatherstrip over the side flanges
and upper flange. , ..

5., ' .. Clear) the glass and the ~rea.aro~nd the window to'
, remove all excess sealer. . , " '

6. ' Test for water leaks.
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43-01-2 Glass Stationary-Weat~erstripType Seal 43-01-2

MOULDING
23AOO

COVER
42436

LIQUID BUTYL SEALER
C9AZ-19554-B

------ (OR EQUIVALENT)
:::.-:--- ---

203mm
(8 INCHES)

\

'-----GLASS

FIG'. 1 Stationary Back Window Instaljatio~~~-150-F-350and F-Su~er .Duty

Rear Side Wind9w Glass
Refer to Fig. 3. .

Bronco

An assistant outside the vehicle is necessary when
r~moving or replacing t~e glas~. ,

Remova.1

1. Working frominsid.e, start at one corner and work
I ~cross the ·top 'of the glass, pulling the we~tn~rstrip

. 'down and x' pushing the glass and we~therstrip

outward until the assistant can grasp,the g!ass and
11ft it from the glass op'ening. . . ," "

2. .·Re~o~~:i'. tbe weathers~rip from,. the' g~lass. (Fig. 3).

h1stallation ' ,

1. 'Clean' the .weatherstrip with cleaning solvent to
rem.ov.e all.. 'olSJ sea.ler. and c~ment. .

'2. ,.' Clean :the glass opening flange, Check the flange'
for wavy areas, and' repair as necessary: J. ,

3.,', Apply Liquid' Butyl Sealer ,C9f\Z-19554-B (ESB
M4G162-A) Qr ~quivalent in the gla~s crevice of
the weather'strip. Install it '?n .the·· glass. ' .

4:' '.ApplY a"bead of Liquid Buty'l Sealer C9AZ-'19554-B
" ' (ES.B-M4"G1,62-A).' or" equivaleht betweell, the

secondary sealing fin~s of the weathe~strip (~ig. 3).

5. Inst~i'i a' d~aw cord all around the weatherstrip in
·the. ,flange cr~vi~e,(Fig ..~) .. Let the draw cord

. overlap at'the bottom center approximately 4Q7mm
(18 inches) and tap'e the ends' of the draw cord to
the inside of the glass. Apply Rubber "lubricant

Rem9val .and Installation ,_

NOTE: Mouldings can be installed ,on the bench prior to
window installation. . ;., ~ .. '. "'__ '.

1. "f 'Loo~e~' the weatherst~ip,' around:' th~ irisid~ and .
. outside of the window: opening (Fig.. '5)... ". .

2. From the inside of the vehicle, ·push the glass and'
.weat~ers~rip .from· the, .VYinq~w. opening,. f~., •

3.' .Remove J:he weatherstrip "from the glass.

4. Clean the weatherstrip and body' -.bpening to '
"remoye -',all 'old sealer.:

D9AZ-19583-A' (ESA- M1 B6-A) ot equivalent to the,
. ' ,weatherstrip lip.

.\. 6:.··· Have"an ~~sistant poSition.the window assemblyih
the window opening and apply hand pressur~ on
th~ glass from. the .outside. From the inside, dr~w

the lip of the weatherstrip over the window opening
lower flange with .a draw cord. Alt.erna~~ from ~ide

fo' side, moving approximately 305mm (12 inches)
a~ a time, until the window is in place. ,;';.

7'.' Water test the installation for leaks, ,and seal with
additional Liquid Butyl 'Sealer C~AZ71 ~554-B.(ESB
M4G162..A) or equivalent" if 'necessary. ",

.,
~uarter Wind~~ " '. :".' .

·.F-150~F-350 Super Cab,

Remo.val .

. 1. Remove. interior rear quarter trim panel. Refer to
Section 45-11, .Interior Tr.im Panels.

2. Remove nuts ~ecuring moulding ass~mbly (Fig. 4).
3,: Remove wfndow assembly'- arJd seal: :

I'nstallation', '. ',.

1. Position' window assembly and seal to vehicle~

2. Install nuts securing m'oulding 'assembly (Fig~. 4).
3.' Install interior rear quarter trim pa,ne!. ,Refer to

Section 45-11, Inte'rior Trim Panels.'"
4. Test for ~water leaks.' ,.~

'Be)Cly" Side' and Re~r.· W'r:-doW' G'I~SS,'

'E-150-E-350

. '
.",' .

N·11~7·1~

FIG. 2 Draw Cord·,Installation~Typical
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43-01-3 Glass Stationary-Weatherstrip Type Seal 43-0·1-3

COVER .
29260

, .. ~

GLASS
29710

MOULDING
ASSEMBLY

29732
FIXED GLASS - R~P.O. (WITH MOULDING)

SECTION,B

),.

. FI~ED GLASS - STANDARD PRODUCTION
. SECTION B

MOULDING
ASSEMBLY
" . 29732

. (

.' j-~

o

SLIDING SIDE WINDOW SHOWN
FIXED SIDE WINDOW TYPICAL

/WINDOW
~/ ASSEMBLY

\ ~. ~9700 .

~",

Iql ~
!~. . i" MOULDING

" . ~ASSEMBLY
IJ~" 30606·r/';:;; .
~. ~ ..

" . cOVER
WEATHERSTRIP "'fG;!{' 29268.

ASSEMBLY [I "

29732 ,/~'~" .

SLIDING GLASS INSTALLATION SHOWN,
FIXED GLASS INSTALLATIONTYPICA'L

. SECTION A.

, ~. N5901-2B'

FIG. 3 Rear Side. Yt/indow Inst~lIation-Bronco

MOULDING
-ASSEMBLY

30606
~ECTIONC

MOULDiNG
ASSEMBLY.

o 30606

WINDOW
ASSEMBLY

29700

WINDOW
ASSEMBLY

29700

SECTION BSECTION' A

SEAL
297A28--~-_--:_~-~~---~.

N5037·2~

FIG. 4' Quarter' Window Installation-~-150-F-350Super Cab
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43-01-4 Glass' Stationary--Weatherstrip Type Seal 43-01~4

5. . Apply Liquid' Butyl Sealer C9AZ~19554-8 "(ESB-' 2. Remove the weatherstrip from the window' frame
M4G162-A) or equivalent-in the glass groove of the and place the movable windows in the open
weatherstrip (Fig. 5). ~, - .. position. .

6. Apply Liquig Butyl Seale'r C9AZ-19554-B· (ESB- 3. From :the top of the window frame, remove the
M4G 162-A) "or equivalent. around the entire .screw -retaining each division bar., Also, remove .the
perimet~r of the ~'indow opeping.. two screws retaining the anchor plate in the

7. Position the weatherstrip to the window glass with.win~ow.tr:ack and remove the plate:... . . .
butt joint along bottom edge of 'glass at center of 4. Spread the Window"fra'me and work the movable'
window opening: Install' a draw c'ord in the pinch . glass out, of its track. Remove it from the frame.
weld opening of the 'w~atherstrip .(Fig. 2). 'Overlap 5. ,If the stationary gl~ss is to be replaced;' remove th~

. the cord approximately 457mm ,(18inch~s) at the division bar· lower retaining screw and remove the
lower center of the glass and. tape the ends of the division bar. .
cord to the' inside of the glass. '. . . '-.

6. Spread the window frame just enough to permit the
8. 'Po~ition the, window gla~s ~nd weatherstrip to the stationary glass .to be yvo,rked ,qut "of the frame.

body opening. ' " .," . '

..9. With an assistant appl'ying hand pressure" from the Installation'
04tside, pull the draw cord. to pull the lip. of the ,,1. 'If the st~tionary glass !S, to be replaceg, apply
~e?therstrip_over the window opening flange. Draw Silicone Lubricant COAZ~19553-AA (ESR-
the weatherstrip ov~r the lower flange,.~ach' side M13P4-A) or equivalent to th.e· window weatherstrip
flange, and then o\ler the upper flange. A.lternate .,' -.. ' and track. Spread the -fr~r:ne slightly and slide the
from side to side,. moving approximately 305mm ..glass into place, in the :frame. Do not ~lIow the
:(12 inches) at a tim~, until the win~ow is in' place.' weatherstrip to bunch. .

:10. Clean' the glass, weatherstrip, and $urrounding' 2. Position the division bar in the frame arid install the
area to remove all excess. sealer. lower retaining scre,w. " .. :'

11. Test"for water leaks. .3. S·pread. the frame 'slightly ~mdinstall Jh,e movable
'. glass in i~s tr~ck.': . ' I • .- : . •

Movable 'Back Window, 4. 'Position the anchor plate in ·the window track ~nd
F-1S0":'-F-35Cj' andF-Super Duty ·i'nstall ~~-e. two ~e~~ining ~crews.,'· . . . .
Rempvai5. Install the division bar upper 'retaining screws:'

1. . From· the interior of the vehicle, pull down the 6. Position the weatherstrip' to the window frame.
weatherstrip lip 'along the window opening. PLish 7. Install a draw corqall.around the weatherstrip in
the back window frame and weatherstrip out of the. . ttle flange crevice (Fig. 2), allowi~g the cord to
window opening from ins~de the cab (Fig. 6).: Qverlap at the bottom center of the glass.

WEATHERSTRIP
WEATHERSTRIP

WITHOUT MOULDING

WEATHERSTRIP
305A28

11'7-f)-
:I',-I ': . G~~SS

I I •

ADHESIVE· . '1 I -~ .
ON EDGE Of GLASS I . '-,,,-

SECTION B

N2576-2D

FIG. 5 Body Side and Re~r Stationary Window Installation-E-150-E-350
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43·01·5

SECTION A

Glass Station~ry":"'Weatherstrip Type Seal

20cm
(8.00
INCHES)

, SECTION A'

43-01-5 '

WINDOW
ASSEMBLY
422/.\12

N4"546-2D

FIG.' 6' Movable Back Window-F:150-F-350 and F::'Super Duty

8. Apply 203mm' '(8 inches) of Liquid Sutyl Sealer
C9AZ-19554-B (ESB-M4G162-A) or equivalent

, between the two second&ry <s~al,ing fins ce~tered

on !'e~ch upper corner 'as. shown in Fig.· 6., .

9. Position the glass and weatherstrip to'the window
openir:'g. ~tth .~~ gssistant,applyin~ h~nd ,p~essure

" ,

\-

from outside the· cab, pull the we'athe"rstri.p 'lip over,
the window opening flange with a draw cord. Pull
the weatherstrip over the lower flange, pulling one
end of the cord at a time: Then, pull the s~al, ov~r

,:the side flanges and upper flange.
"

. 'I,
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43-11-1 Glass Stationary-Butyl and U~ethane. Type Seal

SECTION 43-11 Glass Stationary-Buly,land Urethane
Type Seal .

SUBJECT PAGE SUBJECT ',PAGE

DESCRIPTION' :.' : ,43-11-1 .
REMOVAL AND INSTALLATION I

Installation-Using Urethane Kit EOAZ- .
19562-A '. ' '. ~ .. ' 43-11-5

Removal-Dual-Handle Knife Method 43-11-5
Removal-Music Wire Method (Two-Man
. Operation) 43-11-4

Side Window .. -. ;, Ii .' ••••••••• 43-11-6

......
REMOVAL' AND"~JNStALLATION (Cont'd)
" Side Window, (Co'nt'd) : ;

F-150-F-350 Super Cab 43-11-6
. Sealing Leaks' '.,; 43-11-7

Windshield' " ~ ', .. ' 43-11-1
(Procedure. No.1). ~ ~ ' ~ ~'. __ a ••• :M 43-11-1
(Procedure No.2)' : ~ '. ,; 43-11-3

VEHICLE APPLICATION - 43-11-1

FIG. 1 Windshield Moulding, Re~oval Tool-Typical

windshield as, possible. Then, rotate the blade
downward' t.o cut the 'corner butyl lseaL.·

'. • t ~ \ '> I." "

6.: Remove .the' glass· from'-the"vehlcle iJsing 'Glass
Holdi'ng Tool D81T-336·10-H or equivalent (Figs. 5
anq 6).

7.. Temp()~rari'ly 'position "the '~eplacement 'glass :in the
windshield opening using spacers to prevent glass
to-metal contact

8. Adjust glass side-to.:.side to the best glass-to
A-pillar weld flange overlap position.

9. Adjust the lower spacers, if necessary, for proper
positioning at the top~ A minimum of 4.8mm (3/16
inch) butyl tape-to-glass contact is required around

'the perimeter to ensure proper retention and a
waterproof seal. Mark this location on the outside
surface of the glass and a corresponding sur~ace

of the glass opening.

10. Remove the glass. Clean the inside surface and
edge thoroughly.

·ROOF

/

N1446-1C

INSERT TOOL BETWEEN MOULDING AND GLASS AND
ENGAGE RETAINER AS SHOWN. PULL RETAINER
TO REMOVE MOULDING UPWARD.

",
REMOVAL AND INSTALLATION

Windshield
E-150~E-350

(Procedure No.1)

Removal

1. Remove the 'winqshield wiper .arms.· and .blades.
2. Remove the windshield exterior mouldings (Figs. 1

through 3). '
. .

3. With Electric· Knife T70P-42006-A or equivalent,
insert the blade under the edge. of the glass
(Fig. 4)...

4. Cut the butyl seal as close to the inside surface of
the glass as pc;>ssible.

5. To' cut the butyl at corners of the windshield, move.
the handle of the tool as close to'the corner of the

YEHICLE A,PP~ICAT'ON . ..
E-150-~-35.0, F-150-F-350,. F-Super pu~y and Bronco
Vehicles... . . . ....

DESCR'IPTION .
E-150-E-350

There are two applicable procedures for installation of
glass with butyl-type seal.

Procedure No. 1 should be used with Windshield and
Backlight Seal Kit D9AZ-19562..B or equjvalent,
packaged with 8mm (5/16-inch) diameter butyl. (round'
type). DO NOT use this kit if· adhesion of existing butyl..
to-pinch weld flange is unreliable, as indicated by a
surface which is not smooth and free' of excessive.
skips, 'bumps and contamination. ~

Procedure No. 2 should be used with Windshield and
Backlight Seal Kit D9AZ-19562-A or equivalent,
packaged with "·1" beam-type butyl, where 'complete
replacement of .existing butyl is ne~essary.

F-150-F-350, F-Super D~ty and Br~nco

Installation of glass with urethane-type seal is
performed using Urethane Kit EOAZ-19562..A. The kit
contains tools anq materials required for glass
installation. .
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43-11-2 Glass Stationary-Butyl and' Urethane Type Seal 43-11~2

NOTE: APPLICATION' OF PRIMER MUST BE
UNIFORM WITH NO SKIPS PERMISSIBLE.
ALLOW 20 SEC. MINIMUM DRYING TIME
PRIOR TO INSTALLATION OF GLASS
ASSEMBLY.

WHEN A PAINT REPAIR IS MADE ON
BODY AREAS ADJACENT TO WIND 
SHIELD BUTYL MOUNTING SURFACE,
THE BUTYL TAPE 'MOUNTING SURFACE
MUST BE MASKED TO PREVENT '
THE APPLICATION OF ANY ADDITIONAL
PAINT (EITHER TOP COAT
OR OVER SPRAY).

GLASS ,
ASSEMBLY /'

~8~~
SECTlO~ r=:::::r:N E

.-..1 ~ONF .J

VIEWB

GLASS
ASSEMBLY

, / ~ ,',

/~.
8mm(.30'INCH) WIDTH VISIBLE CONTACT ALONG
SIDE AND COWL TOP. IRREGULARITIES OF
5mm (.20 INCH) MIN. WIDTH ARE ACCEPTABLE .
PROVIDING THEY DO NOT EXCEED THE '
FOLLOWING: .
50mm (2 INCH) MAXIMUM LENGTH EACH ONE
PER 38cm (15 INCH) SEGMENT.

SECTION D

·~LER
'10mm (.40 INCH) WIDTH VISIBLE CONTACT
ALONG WINDSHIELD HEADER AT TOP
IRREGULARITIES OF 8mm (.30 INCt:i) MIN. '
WIDTH ARE ACCEPTABLE PROVIDING
THEY DO NOT EXCEED THE FOLLOWING:

5mm ± 1.5mm (.20 ± .06 INCH) . 50mm (2 INCH) MAX. LENGTH EACH ,ONE
DURING PRESSING OPERATION P.ER 38cm (15 INCH) SEGMENT. ' , .

SECTION E SECTION F

VIEWG

N4S47-2D

SPLICE CUT LINE MUST TAPER
DOWN OUTBOARD OF

VEHICLE

SPACER ;. 'PRIMER

APPLY AS-SHOWN TO TANGENT
LINE ± 1.5mm (.06 INCH) ALONG
cowL. AREA.

SECTION C

'15.7mm (.62 INCH) MIN. APPLY WITH TOP EDGE EVEN WITH
ALONG TOP CENTER OF VISUAL LOCATING

DEPRESSION ±1.5mm (.06 INCH)

~
~

15.7mm
'GLASS (.62 INCH)

ASSEMBLY MIN. ALONG
VIEW S' SIDES

.2..

._t.•

FIG: 2 Winds~ield Butyl-Type'Sealers-:--E-150-E-350

Installation

1'. Start ·,at the. sige. ot, t.heglass ,opposite the original
bLityl splice and. place the 8m~, (5/16-inch)
diameter butyl furnished in the kit on top of and in a
position that ensures t~e 4.8mm. (3/16-inch)
minimum qontact with 'tQe glass on ·the existing
butyl remaining on the" pinch~,weld flange (Fig. 7).

• i ,

'NOTE: Do not allow the new butyl to overhang the
! edge of the existing butyl. Do not, stretch the butyl
or ~ridge the cor~ers of 'the ,Windshield ~p~ning'.

Carefully splice ,the two. loose end~ of the new
butyl. The" cut line of th~ splice must taper
down"Yard ~oward the .C>utboaJ,d side of the vehicle.

'3. ,", Apply the prime'r (furn,ished'in the kit).around the
perimeter of the cleaned inside surface and the

': edge of the glass' in the' area that will contact the
, butyl seal. Allow the primer to dry a minimum of

, five ,minutes before installing the glass.,

4. 'Place the glass ifl the opening, aligning the crayo,n
marks.' . ,

5. Firmly press the glass against the buty,l with hand
pressure or weights (approximately 113. kg (250
Ib)). Verify the 4.8mm (31 16-inch) contact between
glas~ and butyl is 8;chieved. A, dull spot indicates an
area' where the butyl, is not contacting the glass
surface. .Additional pressure, should seal such
areas. ' ..

. -
6. From outside the vehicle, apply Liquid Butyl Sealer

,', C9AZ-19554..B (ESB-M4G 162-A) ,or equivalent
. ,ar9l;Jn~ t~e, ~.ntire edge o~ the gl'~ss.

7. 'Remove'any excess primer from the inside surface
of the glass with a razor blade. Wipe the glass with

" a ,clean cloth dampened .with, naphtha. ,:.', "
, .

CAUTION: Do not use razor blade to' clean primer
from heated rear windows. Use of razor 'b'lades,
steel wool, or abrasive powders will damage the
grid wires.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



43-11-3 Glass 'Stationary-Butyl 'and Urethane Type; Seal 43-11-3

R.H. BELT
MOULDING
'ASSEMBLY

'. '03164

~- .'..

NOTE: .
WHEN A PAINT REPAIR IS MADE ON
BODY AREAS ADJACENT TO WIND
SHIELD BUTYL MOUNTING SURFACE~
THE BUTYL TAPE MOUNTING SURFACE
MUST BE MASKED TO PREVENT THE
APPLICATION OF ANY ADDITIONAL
PAINT (EITHER TOP COAT OR OVER
SPRAY). . SPACER AND •.

RETAINER ASSEMBLY
. 420A64 I

TOP L.H.
MOULDING

~. ASSEMBLY., .'-J ' 03683 .' •
." .'

~_-=---'-'-.-" . t ....

L.H, BELT
MOUl:.DING
ASSEMBLY

I 03165

N~49·2A..VIEW-D

.::~#

~----
.~:. '

GLASS
ASSEMBLY
., 03178

VIEW.c

SPACER ~

.03836~':
, \

, '.

\

VIEWB

BELT MOULDING ASSE,MBLY

. RETAINER ASSEMBLY." ..

TOP MOULDING
ASSEMB!:Y'

-RET~It-tER
ASSEMBLY

03178

, .. VIEW·A

f'

.FIG.; 3 .. ~indsf1ield Clips and Mo~I.c:1ings"':E-150-E~a50,
. .

,8. When -·,.the liquid sealer has skin.ned-.over". 8,. Inspect flange ·carefully .for she'at· metal
(approximately 10 minutes), water test the ..... ,. deficiencies, and the sealing s.urface of the pinch
installation. If necessary, 'repair any ·Ieaks with' '. weld flan'ge for chipped or missing paint. Repair as
additiona.1 liquid sealer. ': . necessary. Pinch weld flange niusfbe primed with

Metal Prir:ner ·ESB-2C1 7,1-AB, or 'equival~nt before
.9. Ins~,all~ t~e ~ouldings '~nd wiper arms' and blades. . .appJying butyl tape:

10.: Clean th~ glass and ~urr(j'u.~.ding c(reas. " ' . i Installation '"

:(Procedu~e N~. 2) . - 1·. - . St~rt.ing' at th~ midpoint on A;pillar, ~PPly the butyl
Removal.' t~pe aroun~ .the openi~g as. ·shown ·in, Fig. 1O~

. View B~

, Use the ,following procedure if adhesion of existing" 2 "C t ·th btl' t th . d I th 45 d' .butyl is unreliable: . . u~ e u y' a e re9u,re 'eng on "a ' egree
. _ angle and carefully splice the -two loose ends. The

1. Remove the windshield wiper arms and blaqes. splice cut line must 'taper down arid toward' the
2. Rem~ve the;'wiridshield e~terior mouldings ~(Figs"1 outboard side of the vehicle (Fig. 8, View A)~ ..

through 3). Refer to Group 47-Body' Shell, 3. Apply the glass primer (furnished in the kit) ~round

-, Exterior Trim, Fr.ame .and Underb.ody.· On vehicles the perimete'r'of the cleaned.inside·surface and the
,with heated .rear. windows,' disconnect heating edge of ,the 'glass in the area that wilP contact the

. wires,. gef9re 'proce.eqir:'lg with glass remqval. . '·butyl seal. . '_ '. ,1'#

3.'· With Glass Removal' Hot Rnife T70P-42006-A or 4. " Allow the primer"ib' drY a .minimUni of' five 'minutes'
. equivaferit, ·;insert the blade under ~he edge' ~of the' .i before' .installing Jhe gl~ss. . .. ' ' . ,._

glass (Fig:' 4).·' . ". · . . ' .. '. 5. Place the glass in the opening, aligning the crayon
4. Cut the butyl seal as close to the inside surface of I ~ ma.rk~.. ,. . ..

. '-·th~ glass as ~oss~b~e. . .' 6. '. I .•Firmly~press;~:theg'las~ ag'ai'n'st th~ 'butyl with: hand
5. To' cut the. butyl at 90rne~s 'of the' windshIeld, move, pressure or weights (apPToximately 113' kg (250

the handle of the tool"as close to the corner of the Ib)). ~r:'sure 4:8m,m (3!16-lnchtpont~c~.onA-plllar,
windshield· as possible. Then, rotate the blade ' 9·~T.m(3/8-lns~) cont~~~ on '~eader ;and cowl
.downward to' cut the' corner butyl seaL " .~~t.'~yeen glass l"a.n~ butyl.:ls actl!e~ed. I!' p~1I spot

.- ~ ." . ' ... '. ~ '," .: ' , Indicates an are'a where the butyl IS not contacting
6. Remove:the:glass from the yehicle using Glass '; . the .•glass surface. Additional. pressure should seal

Holding .Tool .D81T-33610-H .or equi~al~ot '(Figs. 5 ' s'uch ..areas.'· . .' i; .'

~nd 6)~ ,'. .... T. .F·ro~ o~tside t·he vehicle, ap~ly Liquid ButyfSealer
7.1 Clean .a1.1 remaining butyl' -from the pinch 'weld C9AZ-19554-B (ESB-M4G162-A) or, equivalent

flange. arol;jnd"·4he entire. edge of. the glass.
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Gl,ass "Stationary-Butyl, and Urethane Type Seal 43-11.-4

8. - 'Remove any excess primer from the" inside surface
of the glass with a razor blade. Wipe glass with a
clean cloth dampened with naphtha.

fiG. 4,Removing Butyl~Type Seal-Typical

9. ,When the liquid'~ btJtyl- has" s'kinned-over
(approximately 10 minutes), water test th~

installation. 'I.f. 'rnecessary, repair any leaks with
additional liquid sea.ler. " . .

10: Install the exterior', mouldings and ·wiper arms and
, blades. ~ I

11 .. Clean' the" .gl~ss and sl:JrroundinQ. area.

Removal-Music Wire Me'thod (Two-Man
Op~ration) , , ,_ ~,

, F-150-F-35Q, F-Super Duty arid "Br()n~o

,1. Remove the windshi~ld;~ wiper arms and ,blades.

J 2. Remove 'all m9uldings, g'lass stops and retainers
(F,ig...9): . ".'

3. Remove windshield rearview mirror.
. ... . ~ .... . ~

a.' Loosen'r,mirror mounting bracke~ s~tscrew.

b.', Pull mirro'r assembly upward 'to,;remove from
',windshield retainer. ..-' ',.:.'" ~ ,: . . ,

, .

4. Using a 914mrn (36~inctl) length of .singl~ strand
steel music wire (sri1~lIest 00 "available), cut the

. ~ uret~ane, seal around'"entire edge' of windst'lield
(Fig. 10) as follows:: .' ,_ . !

a!. 'Force ·wire throug.h, seal, ' at . bottom of
windshield. (A 4~'8mm [3/16-inch] maximum

,'00 aluminum rod with, a notch cut in one end
'can aid ,in forcing wire thr,ougH bottom ~eal).

b. With one technician holding~the-end of the wire
inside 'the vehicle, the other te~t)nician should
yank the wire' to cut the seal (first alol1g the
bottom of the windshield, and .. then along the,

.sides and top). "
, '.

MOULDING
A~EMBLY

03132

MOULDING ASSEMBLY
03682

MOULDING ASSEMBLY
. 03132 "

VI EW-A

MOULDING ASSEMBLY::'
03164

VIEW·S

MOULDING
ASSEMBLY
03132

.VIEW-e

MOULDING
ASSEMBLY

03164

VIEW·E

VIEW·D

CLIP ,,.

N4550·2A

FIG. 5 Windshield Ex~erior Mouldings-F-150-F-350, F-Super D~ty and Bronco,
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43·11·5 Glass ~t.ationary-Butyl a'nd, Urethane Type Seal

1. WINDSHIELD GLASS ASSEMBLV
(03100)

NOTE: GLAS'S MUST BE'CENTERED IN
BODY W/SHIELD OPENING SUCH
THAT THE DIFFERENCE BETWEEN
SIDE MARGINS IS NOT GREATER
THAN 3.0mm (0.12IN.) ALONG EN-

. 'TIRE "A"'PILLAR '
2. 'GLASS CLEANER-URETHANE - (ESB

M5B280-A) APPLY TO WINDSHIELD
UNDERSIDE ALONG ENTIRE PERIPH
ERY, IT MUST BE WIPED OFF IMMEDI
ATELY AFTE~ APPLICATION.·,

3. GLASS PRIMER - URETHANE
(BLACK)-(ESB-M2G224-A). ALLOW 5
MINUTES DRYING TIME, PRIOR TO
URETHANE SEALER APPLICATION
AROUND. ENTIRE PERIMETER OF
WINDSHIELD OPENING (3 MIN. OP
TIONAL IF DRY TO TOUCH).

4. HIGH, VISCOSITY URETHANE 'SEAL
ER-(ESB-M2G46-A). APPLY ON PRIMER,
ALONG ENTIRE PERIPHERY OF GLASS.
BEAD SIZE MAYBE LARGER PROVIDED
NO OBJECTIONABLE EXPULSION
RESULTS.· ",

5. FOAM TAPE p31:c. - (ESB-M3G137-A).
6.0 x 6.0mm (0.24 x 0.24 IN.). 'SEALER
APPLIED AROUND ENTIRE PERIMETER
OF GLASS TO DIMENSION SHOWN,
SEE VIEW'''C'' (BUTT ENDS ALONG
BOTTOM 'ED~E). .'

7: 6. URETHANE'PRIMER (BLACK) --: (ESB-
,M2G234~A). APPLY TO OUTER SUR
FACE OF FLANGE ALONG THE ENTIRE
PERIPHERY OF BODY WINDSHIELD
OPENING. ALLOW 30 MINUTES DRY
ING TIME PRIOR TO INSTALLATION·OF
SEALS AND GLASS ASSEMBLY.

, 7. SPACER ASSEMBLY - 03802 - 1
. REQ'D ~ACt:i Sn~E.

. '.19.0mm MIN.
(0.75 IN.)

~ .vIEW IN CIRCLE C

. 9.0mm (FOAM TAPE, ITEM 5) ~.
(0.35 IN.) . .. " .

\ , ", ·8.0 ± 1.0mm (ITEM 4) ... ' , .;;.

(0.31±0.04IN.) ~~"~'''''' \~./
,'-'''' l- 4.../"S::~:--,-"'. 4

" ~ ~~'l:---'
.14.0 + 2.0mm OR --.1.0mm . 1, "

(0.44 IN. +,9.08 IN. OR - 0.04 IN.) 5

STEP 2 STEP 3
:'SECTION A ' SECTION A

,6

N5696-2A

FI~.· 6 Windshield Urethane-Type Sealers~F-150-F-350,'~F-SuperDuty and Bronco,,~

4. Using a· lirit-free~ cloth, w.ipe t~.e outer, 12.70mm
(1/2 inch) of the inside windshield..periphery with
Urethane Glass Cleaner ESB-M5B280-A or
equivaient.' "" .

NOTE: Wipe :61f "cleaner~ imme'diately aft~~' 'applic'ation
.because it flash dries. '

7.

Remove the windstlield from' the· vehicle. using the " 4. Thick areas of ur~thane not cut by dual-handle
Glass Holding Tool-.D81T-33610-H or equivalent- knife can ~ecut by a u.tility (Stanley) knife.
(Fig. 11 )'; '., ' .. ,. . 5. Remove the windshield' from the vehicle, using

6. Remove any excess .urethane, using care not to" Glass 'Holding. Tool D81T-33610-H or equivalent
smear the urethane on component parts, . (Fig. 11). " '.. '
instrument panel. and vinyl roof. :.. .'

Instaliation~Using Urethane, ~it "EOAZ-
NOTE: If the urethane has cured all the way through, it 19562-A '
~ill not be necessary to remove the urethane which
r~rnains on -the she~t- 'metal. . 1. Using a, Glean brush, apply Urethane Metal Primer

ESB~M2G234-A' or eq~ivale.nt to ~indshield
Check flange sealing area for faulty sheet metal or open' fl (F' 10) 0'·'. .. . " Ing ange Ig. . .'. . ':
foreign objects which may have caused, or· may', "', ... ' ,.
cause, glass breakage. Repair sheet metal if NOTE: A minimum of 30 minutes ,is required for primer
necessary. . surface to dry~ ." ,

Removal~Dual-Handle Knife Method ,-' 2. Place the 'windshjeld on a .low, stable work surface
insiqe lIP'~ .. '.

1. Follow Steps ~, and 2 of pre~ious procedure. ~ .. , ..' >. 3. C'ean the .windshield ana install the rearview

2. Insert blade of Dual-Handle Knife D81 P-42006-B . mirror.
or equivalent (Fig. 12) (available from Ford Special
Service Tool Catalog or Saf-TiGlass Distributors, .
Troy, MI) i~tb~rethaneseal. ,

3.· .With knife handle extended (Fi,g. 12), yank knife
blade throug~ urethane seal around 'entire edg~ of
windshield. Continue until all urethane is cut. .

'5.
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43-11~6 Glass Stati()nary~Butyl a~d l)rethane ·,type Seal 43-11-6

GLASS
HOLDING
TOOL
D81T-33610-H

N5211-1B

ELECTRIC
. KNIFE-------~

T70P-42006-A

.,' 'GLASS HOLDING TOOL
D81T-33610-H

FIG. ., Glass Removal ~

DUAL-HANDLE KNIFE
081 P:'42006-B"'~ -:

N5212-1C

FIG. 8 .Dual-Handle Knife Tool-D81P-42006-B

5. p~qperly align ·win.d.shielp gl~ss..~o body.

NOTE: If existing· (f.~lIy cU~~d)' ~r~th~ne remains· on the
windshield. op~ning flange, \the new' ur~thane should .b~
applied on top of the ,exi~ting ~rethane. Mowever, at .no
point ~hould the ex'isting urethane. material. exceed
2.54mm: (0.10 inch), above the flange .sheet metal. If
necesspry, reduc~ the,t1eightof the exi~ti.ng urethane at
various points using a razor bl.ade· or Stanley knife.

6. Remove wi'ndshield .glass from vehicle and place' '
on work table. .

7. Thproughly shake and stir Urethane Glass Primer
ESB-M2G224-A or equivalent to ensure uniform
pigment mixing.

8. Using a clean brush~' apply primer to glass edge.
(Allow at least five minutes ,drying time.)

9. Apply an even bead of Urethane Sealer ESB
M2G222-A or equivalent around entire windshield
edge using an air pressure cartridge gun. Air line
pressure should be approximately 276 kPa [40 psi].
,The bead should be triangular in shape, 12.70mm
(1/2 inch) high,. and 6.35mm (1/4 inch) at base.

10. Taking care to align the marks on the glass to the
bo.dy, install the windshield assembly onto the

. N5321-1B . :

. Fig. 9 Cutting Corner Seal-Typical

vehicle. This must be done' within 15 minutes of
apply~ng the. ur.ethane.

11. Install the retainers, glass stops' and' .r:nouldings
(Fig. ,9). .... ':.' ..-.' ,

12. Install windshield wfper
J

arms" and blades, and
rearview mirror.

'1:~. Install windshiel? mouldi,ng: ;'. . . '. '

. NOTE: It i.s acceptable to use butyl afterseal to repair
leak,s, (fill gaps) in urethane $eal~,' 'J ,

_." .

.Side' Window

F-150-F-350 Super Cab

, Refer to F!'g. '11-.

Removal : .' ~.

1. R'emove 'interior trim around window.

2. Remove 10 self-threading nuts from inside' the
,window assembly and remove the, moulding
ass~mbly. ..

3. Remove the glass' assembly by pushing with
enough pressure to separate the butyl· seal'.

4. Clean the old seal from the body recess and from
. the glass assembly. All traces of t~e old sealing

material must be removed. '

5: Inspect for sheet metal deficiencies. Check the
sealing surface of the flange ,for chipped or missing

. paint. Repair as neces~ary.

Installation

1. Apply new Butyl T~pe D9AZ-19562-B or equivalent'
around the outer perimeter of, the body, recess.

2. Press window assembly into place. Use enough
pressure to seat the 'glass firmly in the sealing
material, but avoid damaging or distorting window
assembly. .

3. Install moulding assembly.
'\ -
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43-11-7 Glass 'Stationary-Butyl- and Urethane Type: Seal ,43-11-7

N2784-2D

1.59mm (1116")

BUTYL TAPE ....
D9AZ-19562-B' "

USED IN
PROCEDURE

NO.2

/

USING ELECTRIC KNIFE nOP-42006-A _
OR EQUIVALENT CUT THE EXISTING
BUTYL AS CLOSE TO THE GLASS AS
POSSIBLE •

EXISTING
BUTYL

BUTYL TAPE
D9AZ-19562-B,

USED FOR
-, INSTALLATION

NO. '1 '

APPLY THE 7.94mm (5/16") ,
DIAMETER BUTYL TAPE (PART OF KIT)
ON THE TOP OF AND 'CENTERED ON,

THE EXISTING BUTYL 
REMAINING ON THE PINCH FLANGE.

FIG., 10 Tape Insta,lIation

4. Install 10 self-threading nuts' and .run up snug.. Do
not overtighten..' ,

'Sealing .~ea~,s J_

If water or dust-enters the window~ follow Steps 1 and.
2 of Side Window Removal. Run a bead _of clear
Silicone Rubber D6AZ.-19562-A -or equivalent around

. , ; .~,

the entire'pedmeter' of the glass'. Immediately 'install the
moulding" assembly and' nl)ts, .arid tighten. .Then,
,carefully wipe 'away any visible silicon'e seal. Use a
clean cloth, changing ,the Wiping, surface often. Make
sure to- remove' all silicone seal from the sheet metal
and moulding assembly. This must be done'within three
-minutes'''of r~nning the. bea:d arou,nq the glas~."

• I

' ..

; ,..;- .-~."

• '_ 1
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43-11-8 Glass Stationary-Butyl 'and Urethane Type Seal 43-11-8

N4806-1B

., WINDOW ASSEMBL Y
(IF NECESSARY, RUN BEAD OF
SILICONE SEAL AROUND THE

OUT BOARDSURFACE
OF THIS GLASS)

EXISTING BUTYl-r----e~~~~====J

JOINT LINE OPPOSITE
JOINT LINE IN EXISTING
BUTYL

'FIG. 11 Procedure No.1-Butyl' Tape Installation .FIG. 13 F~150-F-350 Super Cab Side Window
'Installation .

B

B

. STARTING POINT' "

.,.~
OPTIONAL CUT 45 DEGREES

SPECIAL: SERVICE TOOLS.

Tool Number Description

T64P-42006-B Moulding Removal Tool

. T64P-42006-C Moulding Removal Tool

-T70P-42006-A Electric Knife

T70P-42006-AA Replacement Knife Blades

081 T--3361 O-H Glass Holding Tool

GN4601-1D

,;

FIG. 12 Procedure No.2-Single Row Butyl Tape
Replacement
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44·01·1

GROUP

DOORS, HOOD
. '.'

AND TAILGATE

DOOR-SLIDING : ~ .. '.. ~ - · 44-08-1 '
DOOR LATCHES AND LOCKS ..............•. 44-11-1
DOOR LOCKS-POWER " ~ 44-16-1
DOORS, HINGES, CHECKS AND .

WEATHERSTRIPS : 44-06-1 ~
DOORS, HOOD AND TAILGATE GENERAL

SERVICE ' 44-01-1

SECTION TITLE PAGE

(16000' & 17000)

SECTION TITLE PAGE

HOOD AND HINGES : ~ .'......•...•.......... 44-21-1
,HOOD LATCH ' ' ~ ' 44-31-1
TAILGATE' : .. '. ~ ~ '. , .' ,.. 44-86-1
TAILGATE WEATHERSTRIP >.. ,~ 44-92-1

SECTION 44-01 Doors, Hood· and Tailgate General
Service

DESCRIPTION
Door and Window Weatherstrip

Lubricant .......•...................... 44-01-1
, Door, Hood ,and Tailgate Hinges-

Lubricant ,44-01-1·

SUBJECT PAGE ~UB~ECT PA~E

DESCRIPTION (Cont'd) ,
Lock Cylinder Lubrica~t '....•.•... ·44-01-1

VEHICLE APPLiCATION ..........•....• '.. ,..... 44-01-1

VEHICLE APPLICATION

E-150-E-350, 'F-150-F-350 '~and ,Bronco Vehicles.

DESCRIPTION

Door and WindoW, Weatherstrip Lubricant

CAUTION: Silicone Lubricant is not recommended
on. any door, or door weattterstrips 'since it will
soften all painted surfaces that contact the,
weatherstrip. If a lubricant is required, a soapy
solution is acceptable.

Door, ,Hood and Tailgate Hinges-Lubricant
Use Multi-:PurP9se Grease Spray D7AZ-19584-AA

(ESR-M1C159-A and ESB-M1C1 06-B) or equivalent to
lubricate door hinges. Apply an even coat to all movable
hinge surfaces as outlined in the ma,intenance
schedules or when a binding or squeaking condition
occurs (Fig. 1).

Lock Cylinder Lubricant
. Apply Lock Lubricant D8AZ-19587-AA (ESB
M2C20-A) or equivalent to prevent sticking or binding of
all key lock cylinders.
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44-01-2 Doors, Hood and Tailgate General Service' 44-01-2

F.15O-F~3~qANDF.SUPER DUTY
AND, BRONCO SHOWN, ,

•• t ~ • \ _ ~

TYPICAL ALL HINGES

FIG. 1 Door Hinge Lubrication-Typical

N4286-1G

I ~

• 10, .....~

s '.

h, .'

.',\.'

.' .... ~ ..

"

:' ·'·1

. \ ..

~... "'. l

i.

: I

: ,
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44~06-1 Doors" Hinges, Checks and Weatherstrips , 44~06-1

SECTION 44-06 Doors,Hing~s, Checks; and'
.' Weatherstrip~

PAGE SUBJECT PAGE'

ADJUSTMENTS , ' ~" '
Front Doo~ Alignment : .~ . ,.~. ~ . ',: .: ~ ..... ~ .. ~..' .: '44-06-1

Bronco; F.:.150 'F-350 anc;l'F~Super

Duty ' :.' - '.. 44-06-1
E-150-E-350 ' ' ~ ..' ~ ' 44-06-1

Hinged-Side Cargo and' Back Door
Alignment :,.' . : .' -' 44-06-1'
E-150-E-350 ~ ~ 44-06-1

REMOVAL' AND 'INSTALLATION,
Door Hinge· II •••••••• , •••••••• 44-06-3

.: Bronco, F-150-F-350, F-Super Duty and
E-150-E-350 44-06-3

VEtilCLE APPLICATIO~'

E-150-:-E-350, F-150~F-'350, E-Super Duty and Bronco'
VehiGles.'· '

. ADJUSTMENTS

Front Door- Alignm'ent
CAUTION: Do not 'cover up a poor alignment with a
latch striker adjustment.

E-150-E-350 .
.The qoor hinges .p'rovide sufficient' apjustment to

correct most door mi~alignment conditions. The holes
of the hinge and/or hinge attaching points are enlarged
or elongated ,to', provide, for ,hinge and d'oor alignment
(Fig. 1).-.

Front Door: ,. .

1. ,Determ'ine whi'C'h hinge .bolts must b'~loosened to
move the -doo~ in the desired direction (Fig. 1).

2. Loosen' the hinge bolts, just enough to .. permit
movement of the door with a padded PrY bar.

3. ,Move the doO~ the Qistance estimated to' obtain the'.
Oesir.ed fit. Tighten -the hinge bolts arid ..check the
door fit to ensure there is no bind or 'interference
with the adjacent paneL

4. . Repeat the' operation' ··unii'l the"·· desired fit is
-' .. obtained. Then, check the striker· plate alignment

(' for, proper ~oor .clo·sing. ~ Refer to Section 44-11,
- Door Latches and Locks. '. ,'"

Bronco, F-150-F-350 an~ F-Super Duty '.
1". Refer to .,Figs. 2 and 3, to determine which '..hinge

bolts must be 100s(3ned to move "the door -in the
desired direction.

?: r.. Loosen the hinge" bolts just enough 'to.. permit
move~ent qf the doo~ with .a padde~ p~y ,par.

3. Move the door the distance.estimated,toobtain the
· desired fit. Tighten the, hinge bolts 'and, check t~e

, -, 'door fit..to ensure there is no ,bind or interference
with the' adjacent panel. -

,REMOVAL AND INSTALLATION (Cont'd)
. Door Weattierstr,ps :.. ~.. , 44-06-3,

E-150-E-350 ~ ~ .' 44-06-3
,r F-150-F-350 and Bronco' ' 44-06';3
Doors , ' ' 44-06-1'

VEHIC~E t'PPLICATION : 44-06-1

4', .Repeat the. operation until the desir.ed fit is
obtained.. Check the striker plate alignment for
proper door closing.

. Hin-ged-Side' 'Cargo and Back Door
Alignment '. ' ..

E';:150~E-350

.The door hinge attachment to the dO,or and body
provide a means' for adjusting the doors· .in. the body
opening. Up or down and in or ouf, adj~stment is
provided by enlarged. hol~s at ~he hinge-to-door
attachment (Fig. 4). Sige~to~side movement.9f the doors:
is provided by horizo~tally elongated holes at the hinge-
to-body attachment (Fig. ,·4). '. .

T.he cargo doors sh,ou'l.d be adjusted to" obtain a
proper fit. 'After the doors have been adjusted, tighten
the hinge attaching bolts securely, 'arl'd adjust the latch
me~h.a~isms, if re9uired. . .

REMOVAL AND" INSTALL.ATION '~

Doors
.Removal and Installation

1. Remove all u~able har~.w~r~, t'rim, and glass parts.
Refer to Sections 45..03; Door Trim' Panels; 42-04"

. Window-Front ,Door Glass and Mechanisms;'
42-25" Rear Door-Pivot .Type 'and Side Window;
and .42-'15, Window Mechanisms-Vent. "

2. Remove the upper .and low~r ,hinge' access hole
cover plates, if so equipped. Mark the location of
the' t1inge on th~ ·doOr. anp body. '.',.'

3. Remove the door-to-Iow~r hinge retaining biolts
(Figs~ 1 through' 4).

. .. . ~ .. ,

4. Support the door, and remove the door-to-upper
hinge retainiflg bolts. ·Slide. the door 9ff ·the hinges
(Figs. 1 through 4).' "

5. If a -hinge is to be replaced,. remove the hinge-to
pillar bolts, and remove the hinge.

6. Cement the door weatherstrip in proper position on
the door using Weatherstrip Adhesive COAZ-
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44-06-2 Doors, Hinges, Checks and Weatherstrips 44-06-2

TO FRONT
OF BODY

•
SECTION A

'~

BODY SIDE---n
ASSEMBLY IJ

SCREW-388053
TIGHTEN TO

23-34 N'm
(17-25 FT·LB)

FRONT DOOR
UPPER HINGE'

ASSEMBLY' '

" .

UPPER HINGE SHOWN
, LOWER HINGE TYPICAL:

SECTION A

N1686-2K,

FIG. 1 Front Door Hinge Adjustment-E-150:....E·350

,8~ Position the door on the hinges, and install the
',ret,~ining bolts snyg ~F.igs. 1. t~rough 4). .

, FIG. 3 Rear Door Hinge Adjust"ment-F-350 Crew Cab. . \ . ~ , .... . . ( ,

7: If"a hinge h~s: been removed, install ,the hinge' in
the pillar in approximately'the same position as the
removed hinge. ..

N5908-1D

BODY SIDE ASSEMBLY,

.)
REAR DOOR
ASSEMBLY, .

'SCREW'
TIGHTEN TO

. 24-34 N·m -,--:------..:ir1
(18-25.'FJ-LB)

N2643-1J

FRONT OF BODY

..~

FIG.: 2 Door Hinge Adjustment~Bronco and 'F~150-,
. ,F-'350' 'and F-Super' Duty" , ' ','

19552-AA (ESB-M2G 14-A) or equivalent. Include
the belt seals.

9.
, '..

Install the lock mechanism. Refer to Section 44-11,
Door Latches and' 'Locks. Install the glass

,', mechanism, ' gla$s, 'and vent window assembly.
. Mak,e allnece'ssary adjustments as these

assemblies are installed. Refer to Sections 45-03,
Door Trim .Panels; .42..04; Window-:-Front .. Door
Glass and Mechanisms; 42-25, Rear Door-Pivot
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44-06-3 Doors, 'Hinges, 'Checks and Weatilerstrips 44-06-3'

SFCT~ON AA
TYPICAL ALL HINGES

"

N1687·2D

Do~r Weatherstrips'
E~150-.;...E-350'

Removal and Installation
Refer to Figs'. 5 "thro'ugh 8."

~emove the weatherstrip.
Crean all old, weatherstrip adhesive and apply new,
Weatherstrip Adhesive COAZ-19552-AA
(M2~14~A),0r.equivalent to the door and retaining
fl.anges. "

3. Apply Weather"strip AdhesiyeCOAZ-19552-AA
~M2G14-A) or equivalent to the we~therstrip.

4. ',lnstal,l the we~~h~rstrip. , '
5~', : Cut the weatherstrip 3.2mm (1/8 inch) long:, Cover

the ends. w,ith Weatherstrip Adhesive COAZ-:
19552-AA (M2G14-A) or equivalent, and butt the ~

ends together.' .

F-'150-F-350 arid' Bronco

Removal and Installation
1. Remove weatherstrip by pulling ~rom', body flange.
2. ' 'Install· weatherstrip by pushing onto flange around

entire do.or opening (Figs." 9 and 10).
,3. U.se a roller to seat t~he weatherst'rip9n the flange.
4. Trim the weatherstrip to proper length.

5. Butt the ends Qf, the weatherstrip '~t the<bottom of
the door opening.

6. An adhesive-backed weatherstrip,-is also applied' to
the upper door (Fig. 9).

A secondary weatherstrip is also used on the door of
XLT and Lariat models (Fig.' 9): Remove the
weatherstrip anq clean all old weatherstrip' adhesive

Door Hinge

Bron'co, F-150-F-350, F-Super ,Duty and E-150~'
E-350 .. ,' I. '.

- - -.' . .
10.' Adjust the door and 'tighten' all hinge bolts securely.

To provid~ a good weatherstrip seal, the upper
f(Q.nt edge of th.~, door must be 4~8mm (3/16 inch)'
inboard of the upper ,part 'of the pillar from the belt 1
lin~ .to a point near the top of the door. This .
?djust,me!1t is made by adjusting the upper striker'''' '2'.
of the RH door i.nboard 4.8mm (3/16 inch) (Figs~ 1 " : I

through 4)~ , "~'

11. If the truck is so equipped, ,install the watershield.
The top edge should be cemented, to the inside
surface of the inner panel.

12. Install the hinge access hole· Cover plates. Install
door access hole coVer p~ate. ~' '~_ ' .

, .
Removal and Installation

'1. Support the door.'

2. . Mark' the location of the hinge on the door and
, body: , ," " '

•• .... ... 't:

3. Remove the hinge-to-body attaching' bolts (Figs. 1
through ,4).' , ' "

4. Remolve' th~ hinge-to-door attaching" bolts and
~e~ove the hinge. , '

5. Position the- new- hinge to the door and body, and
install the attaching bolts. ' , .

6. Adjust the door and hinges. Remove the ,support.

FIG. 4 Hinged Side Cargo and Back Door Alignment-E-150-~-350

Type.. and Sid_e Window and 42-15, Window
Mechanisms-Vent.
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44-06-4

:'

Doors H-. ..,. Inges, Checks and We~therstrips

.. .. ~.- ;

RUBBER ..

_,~ _. ~ -d~~~~~~~:::=S:--'" COAZ_195L5~~:I~~NT:" ~pR EQUIVALENT)'
PLY AT TO. P CORNERS

DoorsW . . .. eatherstri~E-'.,. " 1SD-E-3S0
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44·06·5 Doors,· Hinges, Checks and Weatherstrips . 44·06·5

COVER
1524766

WEATHERSTRIP·
'ASSEMBLY.

1525002

WEATHERSTRIP
ADHESIVE

ESB-M2G14-A ~~.AAjfdJ:tIHJI

(OR EQUIVALENT)

N4612-2E

FIG. 7 Sliding Door Weatherstrip-E~15~E-350

~

TO FRONT OF BODY

WEATHERSTRIP

'ASSEM~!B~L~Y~=~~~====~~~~~~~~~~~~~~~~~~~1525~14

/P
':JCTIONB

---
~"Z~------ SECTION A

~
:, -~

- /
. , :' / , '

NOTE: REMOVE PROTEcnVE BACKING
PAPER PRIOR TO INSTALLATION OF
ADHESIVE BACKED WEATHERSTRIP.

WEATHERSTRIP
ASSEMBLY

15253; 4 SECTION B

. N4807-2C

FIG. 8 Body Side Door Openi~g Weatherstrips-E-150-E-350

from the door. Replacement weatherstrip has paper
backed adhesive ·on the attachment· surface. Peel off

paper backing and apply s'eal to the door inner panel
Fig. 9.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



44-06-6 Doors,.-Hinges, ·Checks. and Weath~r~trips 44-06-6

*
SECTION B

WEATHERSTRIP
. ASSEMBLY

1520782

SECTION'A·

WEATHERSTRIP
1020518

NOTE: INSTALL WEATHERSTRIP 1020518 TO
DOOR FROM BELT LINE POINT "X",

. , THROUGH POINT ''V'' TO REAR OF
- DOOR.POINT "Z"... ,.

WEATHERSTRIP
ASSEMBLY
1020518

* REMOVE PROTECTIVE BACKING '
PAPER PRIOR TO INSTALLATION

OF. ADHESIVE BACKED WITH STRIP

UPPER DOOR WEATHERSTRIP

POINT
X

SECTION A
t

NOTE: INSTALL WEATHERSTRIP 1520182
TO FLANGE AROUND ENTIRE

.~~ PERIMETER OF DOOR OPENING,
-s- ::.---~, JOIN AT POINT 'W'.

'\ ,.~.. LOCATING MARK ON
\ \ . . ~ MOULDED CORNER TO

. ' BE LINED UP WITH

,'\:.. HEM FLANGE JOINT

; \\~ .! \', .. :--.- ·HEM

! I' \.-:::::-:~ :-:-,' FLA.NGE
.i _I " '; - JOINT

i r;r /1;

i"i )_ ! : j'

NOTE:. WEATHERSTRIP TO BE
CUT APPROX. 6.0 TO 12.0mm
(0.24-0.47 INCHES) LONGER THAN
REQUIRED AND BUTT TOGETHER,
AVOID OVERLAPPING.

bOOR OPENING WEATHERSTRIP

,

76.0mm •
(3.0JNCH)

FIG. 9 Door Opening and Upper Door Weatherstrips-F-150-F-350, F.-Super Duty and Bronco,

view A

N5907·2A

. WEATHERSTRIP
_--------\~~)~---ASSEMBLY-20782·

.\

NOTE:
WEATHERSTRIP TO BE CUT. APPROXIMATELY

~""'-~~--T--;"--------',6.0 TO 12.0mm (0.24~.47 INCH) LONGER THAN
'''REQUIRED AND BUTT TOGETHER, DO NOT
OVERLAP.

FIG. 10 Rear ~oor Weatherstrip-F-350 Crew Cab

. \

'" ..
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44·08·1 Door":'-Sliding 44·08·1

SECTION 44-08 Doo~.~Sliding

SUBJECT PAGE SUBJECT PAGE,

ADJUSTMENTS
Fo're and Aft ~ ' : ~ .. 44-08-3,

Center Hinge Check and Front
Striker ~ ; ~ 0 •••• ::. '. • • 44-08-3

Lower Check ~ ~ . . . . . . 44-08-3 '
In ,or Out 44-08-1

Front 'Lower '.: ' : i· • •• 44-08:1
Front Upper··.·, ' : ~ 44-08":1
Rear-Upp~r and Lower : 44-08-1

Up or 'Down .. ' ~ 0.;' ••••••••••• 44-08-1
Front ;. ~ 44-08-1
Hinge Assembly . ~ :~ .. ':'..",~ .;,~ : .. 44-08-1,

. Striker-Rear· Latch ' ,.. ~.•. ' : . . 44-Q8-1

VEHICLE APPLICATION
E-150 Through, E-350 Vehicle,s.

DESCRIPTION ·'AND., OPERATION
, The, door is operated by rotating the in'side or. o·~tside 0

handle (inside~rearward'or outside-downward) to'
release the latch arid by sliding t~e door rearward to the
full open position. When the. qoor has been pushed fully
rearward, the hold-open. check will activa.te,and prevent
the door from inadvertently :closing.· There are no
intermediate hold-open'positions. To'close the door, the
inside or outside handle. must be· activated (inside
forward or outsiq~-upward) to ~elease the,door from the
check' :'position; : '. I':," ','

If'the door is slammed'with sufficient force, the latch
o will 'engage the' striker' in the primary position and .,the

door panel will become flush with' .the body panel. A
door slammed with less force. may allow the rear latch
(Fig.1) to engage the r~ar strik~r (Fig. 2) in the

" secondary position. In this event, the door may be
, placed in the primary or fully-latched position by rotating

the inside or outside handle '(inside-forward, outside-:
up\A;'ard) ,~fltil,-oa click is heard. '.

, Ths door'can be, locked by pushing down on the lock
knob and closing the door, or by pushing dqw'n the lock,
knob after door is closed.' ' .

ADJUSTMENTS "

In or Out
'.'.

Front Upper . , .'
To ~djust ~he upper 0 edge of the·' door; loosen the

upper roller retainingnurand move the roller'in or out to
obtain a',flush fir with: the body sheet metal a~ the top
edge of ~he' door ·(Fig. 1, -View D). . .

Front Lower
Support the door, assembly so that no up or down

movement can be made' to the door' when performing
the in or out adjustment.

To adjust the lower front edge of the door,.loose.n the
retai~ing screws on the guide assembly and move the

DESCRIPTION.AND OPERATION 44-08-1
REMOVAL AND INSTALLATION . I

Do.or H'lngeAssembly ~ ' '.. 44-08-7
o Doof Latch-Front ~ ~ . :'..' i •••••••• 44-08-6'

o Door 'Latch-Rear ' ~ . ~ ~ o•• 44-08-6,
Lower' Guide Assembly ~.~ '.. : . : ' 44-08-3
Striker-Front Latch ,., 44-08-8'
·Upper Bracket and Roller Assembly .. 0 ••• ~ • 44-08-3
Weattierstrips ' 0 ••••••••••••• 44-08-8

VEHIGLE .APPLICATION ~ ..'..... .-.....'.. 44~08-1

. .

,guide assembly forward to obtain a snug fit to the body,
and rearward to move it away Jrom-thebo'dy, at the
B-pillar pbst (Fig. 1, View E). '. . '

Rear-Upper and Lower ' ',.

To move rear edge of door in or out, open door and
loosen and -adjust rear latch striker as required (Fig. 2,
View A)., Tighten striker.

Up or Down

Front

To move ~he' front ,~~dge of the door up' or down,
loosen the three lower guide attaching screws (Fig.: 1,'
.View Er Then, rotate the guide at the lower attaching,
screw to obtain the desired. door up or down position.

Loosen the upper roller bracket· assembly attach'ing
screws. Adjust the bracket so that the bottom edge of
the roller assembly' is approximately 1.58mm (1/16'
inch) from the Qottom flange of the upper track (Fig. 2,
View' B).. Up/down adjustment to front striker may be.
required..

Hinge Assemb.ly

To move the rear· edge of door up or'down, remove
the rear hinge assemqly mounting bolt· covers. Then,
loosen the four rear hinge assembly mounting bolts and
move hinge 'ass,emb,ly up o~ down until the hinge pin is·
observed to be ~horizontal and the roller properly sitting
on the center" track (Fig. 1,. View C). Tighten the.
mounting 'screws. Open door. and check striker-to-rear
latch alignment. Adjust'the rear latch striker up or dow'n
as required (Fig. 2, View A). Tighten striker:"Close the'
door slowly. Ensure the 'rear latch striker clears the'
inboard tang on the latch pawl.

Striker~RearL'atch ;

To:adjust the rear e9ge of the door in or out, mark !he
location o'f the rear striker, loosen and move'the striker
in or out to obtain a flush fit with the body sheet. metal.
Tighten striker (Fig. '3, V~ew B).
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44-08-2

.' ""

Door~~liding

VIEW A-

MAIN VIEW

NUT AND WASHER
ASSEMBLY
33777-536
TIGHTEN TO
3-7 N·m
(2-5 FT:-LB) .

SCREW
390968-5100
TIGHTEN TO I;

2-6 N·m

,?~-LB)

"

. HINGE
ASSEMBLY

1226800

VIEW A

44;.08-2

REAR LATCH
'ACUTATING ROD

ASSEMBLY

._\:~
>(/ ..

'/J

• .... ,. I~ ,: ••

I
VIEWB

SCREW AND. WASHER .
. -ASSEMBLY.

57032-52 ._
TIGHTEN'TO . ~

9-14 N·m
VIEW IN CIRCLE C (6-11 FT-LB)

B'RACKET-SIDE
DOOR UPP'ER
GUIDE '
1524036

VIEW IN CIRCLE E

N4231-2F

FIG! 1 Sliding Door Adjustments-In or Out or Up or I?own
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44..08-3

------~---

.r

. , /:7(
i i~:

~ !~/
.~ / MAIN VIEW

~oor-Sliding

VIEW A

FIG. 2 Sliding Door~Guides and Rollers·

: '

ADJUST ROLLER WITH
-1.6mm·(1/16 INCH)

CLEARANCE

N4233·2G

For:e and Aft

Center Hing~' Check' and Fron't Striker

. To gain access to ·the hinge check, r~move the two
screws retaining the center track s~ield (Fig. 3, View B
and View E). On the. regular 3505mm (138-ihch) wheel
base van the rear side marker lamp must be removed to
gain access to the center track rea.( attaching screws.
Refer to Section 32-21, Lamps-Parking,' Rear and
Marker. Remove center track shield by pushing it
forward, clearing it f~om the slot position. It can. now be
removed by pulling it away from th.e body.

Loosen the hinge check' screws (Fig. 3, View A).
These bolts must be kept loos~ when making the fore
and-aft adjustment. "Then remove the B-pillar post trim
panel (nine screws). ~oosen the two striker bolts and
remove the striker (Fig. 3, View C). Then, install the front
striker and shim as nece.ssary to obtain the proper fit
and operation of the front latch a~sembly. Close 'door
with front and rear fully latched.' Adjust the door check
so it is fully engaged with the hinge lever hook and the
check bumper is firmly depressed against the hinge
casting (ensure check latching face is vertical). Tighten
ch~ck screws.

,-ower Check

The lower check holds the sliding door asse'tnbiY'in
the full open position (Fig..3, View D). f" '.

No adjustment is required for this component.

REMOVAL AND INSTALLATION
NOTE: Due to the conversion from single' 90 degree
Rod to doubt'e 90 degree Rod, it may be necessary to
remove more parts than the instructions indicate. This
action will allow more maneuverability of the Rod and
ease the Removal Process.

Upper Bracket' and Roller Assembly

Removal and Installation

1. Remove 'the l:-Ipper garnish mouldin"g.. O'pen and
support the .door.

2. Mark the location of the upper br~~ket assembly to
the door (Fig. 2). .

3. Remove the screws retaining the bracket and roller
assembly. Remove the assembl9 from the door,
through the opening at the back of the upper track.

4. ff a new bracket is bein'g installed: transfer the
roller assembly to the new brac~et.. ~

5. Position the bracket and roller assembly to the
door. Install the three retaining screws (Figs. 1 and
2).

6. Adjust door as neqessary tq 9btain proper .fit, -as
outlined. .

..LowerGuide Assembly

Removal and Installation

1. O.pen and support the door.

2. Remove the lower guide check screws and remove
the check.

3. Slige th~ doc)r forward on the support to g,ain
access to the· lower guide attaching, ·screws.

4. Mark the location of the lower guide bracket to the
door (Fig. 1, View E), and remove the guide
attaching screws. To gain access .to 'the ~stop

actuating .rod retainer assembly (Fig. 4, View
A), rotate the guide. assembly 90 degrees. Then,
disconnect the stop actuating rod from the stop
and remove the guide assembly. .
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44·08·4' Door-Sliding 44·08·4

DOOR
ASSEMBLy

MAIN VIEW

., BUMPER
389396-S

CENTER HINGE
CHECK

'1227204

VIEW A

SCREW AND
WASHER.

ASSEMBLY
57032-52

TIGHTEN TO,
8-14 N'm'

(6-11 FT-LB)

/

N4232-2G'

-CHECK ASSEMBLY
. SIDE DOOR·

LOWER GUIDE
1225068

" . "

I

I'
I~!i
i . '"I

I
)..-- __ 0

;/ FRONT STRIKER
'j ASSEMBLY,.

VIEW C 15265A04

INSERT
383356~S

,SCREW AND WASHER
ASSEMBLY-57032-S36

SCREW AND WASHER
ASSEMBLY-57039-S2

REIN FORCEM'ENT

STRIKER ASSEMBLY
SIDE DOOR REAR .
LATCH-16264A10

. TiGHTEN TO
35-45 N'm

(26-33 FT-LB)

FILLER

SHIM
386659-S 100

(2 MAXj

SCREW AND
~~-"''--+----'WASHER ASSEMBLY

56912-S2

POLYETHYLENE
GREASE

D7AZ~19584-A

(OR' EQUIVALENT)

view B

SCREW AND
';'WASHER

ASSEMBLy-------~a.
56912-S39

SHIELD - SIDE DOOR
CENTER TRACK

1625014

'SHIELD - SIDE DOOR
CENTER TRACK

1625014

SCREW
:2 REQ'D 124" W.B.
4 REQ'D 138" W.R

386991-S39

FIG. 3 Sliding Door Adju~tments-Foreand Aft
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44-08,;,5 Door-Slid.ing 44-08-5

PUSH BUTTON
ROD

26460

LATCH
ASSEMBLY
" 264A26

LATCH ACTUATING
ROD ASSEMBLY

264A64

VIEW A

VIEWB

NUT AND WASHER ASSEMBLY
" TIGHTEN TO 2.0-4:8 N·ni '

. (18-43 IN-LB).

VIEWe;:

STOP
ACTUATING

'-ROD
25044

LOWER GUIDE
ASSEMBLY

.. CLIP
389326-S

DOOR LOCK PUSH
BUnON ROD".

25044

----- 0"

~
~

FRONT LATCH
ASSEMBLY

264A26

RIVET
388047-S10;-

GROMMET
N803819-S

DOOR LOCK
PUSH BUnON
ROD-15264A80

ROD ASSEMBLY
16264A64

STOP
ACTUATING
ROD"
2225044-

POWER DOOR
LOCK ACTUATOR
1,.26594 (OPTIONAL)

LATCH
ASSEMBLY
12264A26

MAIN VIEWVIEW A

DOOR
ASSEMBLY

26594 (OPTIONAL)
~EWD

N2212·21

~IG. 4 Sli~ing Door-Latch and Rods-E-150-E-350
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44-08-6 I:?0or-Sliding 44-08-6

5.

7.

6.

15.

16.

Door L~tch..;...Rear

Removal and Installation'

1. Remove the door trim panel. Refer to Section .
45-03, Door Trim Panels~

14.

13.

9. ' Position the new latch assembly in the access hole
opening and connect the rear latch actuating rod to
the front latch.

Position the latch', to the door and install the three'
retaini~g .screw~.

Connect the stop actuating rod to the front latch
fork in the lock. .

P,os'ition the pushbutton lock rod through the latch·
lever andcon,nect the lock rod to the lock cylinder..

, . ~ ". :

Position the .~Ieeve~ tq' tq~_ latch ':assembly and
install the retainiflg screws (Fig. 5).· .

. .~, . _. , _. i -,'

Insert ~he o'utside handle assemb.lY· into the latch
a~d inst~1I t~e handle re~,aining' clip.:,

Connect the' rear la~ch actuating rod to- the rear
latch assemb.lY (Fig. 4; Main View). The front latch,

, must be,in the full 'latched -position and ,the rear
latch ;must b~ in ..the secondary positi9n before
connecting the 're'ar latch actuating rod to the
'rear latch assembly. Do not push Qr pull on the
rod to make the hookup. Alignt~e attaching
.holes by rotating the adjuster on the rear latch
actuating rod.

.Check for proper latching o'peration before
installing the door. trim panel, escutcheon and

.inside.door handl~.

1-1.

10.

. .
Removal ,and Installation

~ I •

1. Remove door trirTl panel. Refer to Section 45-03,
Door TrimPahels. Also, :remove inside handle
attaching screw ~nd if-lside handle and escutcheon
~(Fig. '5).

2. Remove outside door handle retainer. Slide
. outside door handle.. and shaft as an assembly out

of the latch~ DO NOT' REMOVE THE OUTSIDE
... DOOR HANDLE SCREW

3. Remove the·, sleeve attaching screws and remove
.the sleeve 'from the latch.

4. Remove the re.ar 'Iatch' actuating rod assembly
from the rear I?tch. (Fig.,. 1" View ~ A).

5. Remove the door' lock pu'shbu'tton rod ,~rom the
lock cylinder and disengage it frqm the latch lever

- arm (Fig. 4, Views C and 0" ?lnd Main View).'
6. Remove,the stop actuating rod from the front latch

(Fig. 4" Main View).
7. ;Remove the three front latch~'r~taining screws'an'o

disconnect the rear' latch actuating rod from the
latch.

8. Remove the front latch assembly through ,the
.access hole in the qbor.

Connect the' rod,to the new lower guide stop arm
and secure the retair]er.
,Position the guide assembly to the door and install
:the retaining screws. '

Rotate the inside door handle forward to ensure
,proper releasing action of the stop.

Door Latch-f'ront

;

LATCH ASSEMBLY"

.HANDLE.IN'SIDE
266A26

OUTSIDE HANDL·E
ASSEMBLY

.. 26600

VIEW A, . VIEW S

••• VIEWS' ..

, N2211·2H

FiG. 5 Sliding Door~Lock and Latch-E-150-E-350
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'44-08-7 Oodr~SI~ding 44-08~7

FIG. 6 Sliding Door-Access Hole ,Covers-E-150
. E-350

,2. Disconnect the actuating rod and retainer from the
rear door latch arm (Fig. "1, View A) ... ' ,

3. Remove the three latch,. retaining .~crews and
remove the latch from the door.

4. Position the .new latch assemb.ly into :the ,dopr and
install the ~hree..retaini~~ s'crew.s. . '

5. Connect the actuating rod and retainer to :the door
latch arm. The front latch must be in the full
latched position al'1d the rear latch must be' in
the secondary p~sitio~ before connecting the
'actuating rod and retainer to the' door 'latch
arm. Oo,not push or pull on the rod to m~ke the
hook-up. Align the attaching holes by rotating
the adjuster on the front latch actuating rod.

6. Ct)eck the latch operation and then, install the door
trim panel. Refer to Adjustments if necessary.

Door, Hinge Assembly

Removal and' Installation

1. Open ,and support the door assembly.

2. R~,move the center track shield as outlined (Fig'. 3,
.View B). .

3. Remove the dpor trim panel and/or access 'hole
cov$rs, ,if so equipped (Fig. 6). Refer to Section ,
45-03,. Door Trim Panels.

4. Mark the position of the hinge 'assembly to the
door (Figs. 1 and 7) .

5. Slide the hinge assembly to a position in line with
the loading notches located in the center track.
Remove the door from the track:

SPRING
HOUSING

NOTE: PROPER LOCATION OF THE CAM
, AT THE HOUSING AND LEVER

ASSEMBLY AS WELL AS THE
HINGE PIN TO THE SPRING
HOUSING STOP SHOULD BE
NOTED BEFORE DISASSEMBLY.

FIG. 7 Hinge .Disassembl~d

CORROSION BUILD
UP AREAS (CLEAN THE
CORROSION FROM THE
HINGE PIN AND APPLY

A COAT OF POLYETHYLENE
GREASE - D7AZ-19584-A

(OR EQUIVALENT)

VIEW IN CIRCLE A

CORROSION BUILD
UP AREAS (CLEAN THE

·CORROSION FROM THE
HINGE PIN AND APPLY

A COAT OF POLYETHYLENE
GREASE·D7AZ-19584-:A

(OR E'QUIVALE.N:n

VIEW IN .CIRCLE B

N4299-2E·
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44-08-8 Door-Sliding 44-08-8

6. Install the. new hinge asser:nbly througt) the loading
. notche~ in the center track·. P9sition the hinge to
the door. .

7. Install' the hil'Jge retaining screws an9 'check the
operation of the door.

8~ Then, install the ·trim panel andlor acces~ hole
covers. Refer to Section 45-.03, Door 'Trim Panels.

9. . Install the center track 'shield~

Weatherstrips
Refer t9. Se~tjon 44-06," D09r Hinges,' Che'cks and

~ea~h~rst~ips. :. '.

Striker~Front L~tch - .

.Removal 'a.nd' Installation
.' -

,1. ,R~move nine B-p'ill?r 'trim p~~n'~~· screws.
.'1. _

,2. 'Remove two striker polts and'transfer the shim(s)
to,; the new striker (Fig. 3, View, C).

.3. Pos~~i9n the striker and install the two atta~hing

bolts (sn~g). Adj~st as necessary.

4. Install the B-pillar trim pan,al. (nine screv;,s).

I
.II \
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SECTION 44-11

Door Latches and Locks

Door Latches and Locks

44-11-1

SUBJECT PAGE SUBJECT PAGE

ADJUSTMENTS, ,
latch Str~ker Adjustment .. ' 44-11-1

Front Doors , 44-11-1
Rear Doors E-150-E':'350 ' ' ' '. 44-11-1

. ',Rear' Side Door (E-150:-E-350 with Side
Hinged Doors) , 44-11-1

REMOVAL AND iNSTAllATION ' '
. Door Inside Handl~ ..,..•........... ' 44~11-11

Door Outside Hand,le ,.....•.............. ~ . 44-11-11
F-350 Crew Cab-Rear Door ' 44-11-11
Front Door latch 44-11-3
Front Side and' Right Rear Cargo Doors':""
, Outside H'andles ii ••• ~ ••••••• 44-11-11

Front Side Cargo Door latch ' 44-11-3

V~HICLE APPLICATION

E-150-E-350, F-150-F-350, F-Super Duty and Bronco
Vehicles. .

ADJUSTMENTS

Latch Striker Adjustment

CAUTION: Do not cover up a poor door alignment
with a latch striker· adjustment. 1

Front Doors

"Use Torx Drive Bit Set D79P-,2100-T or equivalent
where, required to loosen ortighteri striker;

The striker pin can be adjusted laterally and vertically
as well as fore and aft. The latch striker should not be
adjusted to correct door sag~ The latch striker should be
,shimmed- to get the clearance-shown in Fig. 1- between
the latch striker and the latch..To,chec~ this clearance:

'1 . Clean the la~ch jaw~ and the, striker area.

2. Apply a· thin layer of dark ,grease .such 'as Long-Life
Lubricant ClAZ-19590-BA, (ESA-M 1C75~B) or

- equivalent to the fatch' 'striker.

:3. As the door iscrosed and opened, a measurable
pattern will resul.t.

4. Move the striker assembly laterally to provide a
flush fit with the door and body. Do not use more
than two shims.

5.' Tighten the striker to 35-45 N· m (24-33 ft-Ib).

Rear Doors E-150--E-350

The back qoor latch strikers are adjusted inboard or
outboard to obtain a flush fit of the doors with the body.
To adjust the·striker(s), loose~ the attaching screw and

"move the stri~er(s) as necessary to obtain the proper
door fit. Tighten the attaching screw. Th~ striker should
be shimmed to get the required clearance (Fig. 7, Views'
B And C). Do not use more than two shims.

REMOVAL AND INSTALLATION (Cont'd)
Left· ~ear Door latch ' ~ 44-11-8
Lock Cylinder ~ '.. 44-11-11
Rear Door. Latch-F-350 Crew Cab 44-11-3
Rear, Side Cargo Door Latch ~ 44-11-3
Remote Control Assembly-F-3S0 Crew

Cab, Rear Door ' 44~11-10

~eri1ote Control Assembly-Front
Door . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4"4-11-8

.RemQte Control Asser:nbly-Right Rear ,
Door " ' 44~11-10

. 'Right Rear Door latch : 44-11-7
SPECIAL SERVICE TOOLS 44-11-11
VEHICLE APPLICATION ~ 44-11-1

LATCH STRIKER

Pl169-1C

FIG. : 1 'Latch Striker Adjustment--Typical Bronco,
F-150---F-350, F,-Super Duty and E-150--:-E..~50

Rear Side D90r (E-,150-E-350 with Side Hinged
Doors)' '

The rear side door latches (upper and lower) c.an ,be
adjusted jnboard or outboard to obtai.n a flush fit of the
door with the, body. To adjust, the latch assemblies,
loosen the two attaching screws and. move the _
assemblies as necessary to optain the ·proper door fit.
Tighten the .two: attaching screws (F:i9: 6). ~~

. REMOVAL-AND INSTALLATION

Note: Due to the conversion from single 90 degree Rod
end .shape to double 90 degree Rod end shape, it may
be necessary to remove more parts than the
instructions - indicate. This ,action, will allow m.ore
maneuverability of the Rod and ease the. removal '
process.
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ROD
1022134-

ROD
1022152

N4607·2J

j"' .
WASHER-N805584·S

. I/TWO (2) MAX.' .

':~I~U~.,. ~I: J ~
:. 1·'1- .: I' . STRIKER

\

•• . I 5421982
I I r. TtGHTEN TO
I I : - 35-45 N.m.I I' . ..../ (26-33 IT-lBl

KEY

LINK
1021949

SECTION 0

LOCK AND
KEY SET

DOOR
ASSEMBLY

REMOTE CONTROL
ASSEMBLY-l021818

LATCH PUSH
BUTTON ROD
ASSEMBLY
15218AOO

NUT _
N623332-S100

SCREW AND WASHER
ASSEMBLY-~800527-S1qO

~ SCREW AND WASHER
ASSEMBLY-N800527-S100

~TIGHTEN TO 9-14 N·m

(6-10 IT~~B\\

~L1NK
\ ~ ~0~.1940

BUSHING~· .
386656-S I •.

LATCH ACTUATOR
,AND WIRE ASSEMBLY'
10220A66

VIEW A

. VIEW IN CIRCLE B

CLIP
389760-S

:-----71 A/~ r~','

, J. BUSHING~rfJ4DZ ;i~ 38q656-S . ~~~~:~L
:~ . LINK

- ~1021940

\ .,

v,'-'
/

,,~~~~;'

'~/
REMOTE CONTROL
ASSEMBLY-1021818

VIEWC

OUTSIDE HANDLE
DOOR LATCH ASSEMBLY-1522400

ACTUATING ROD
NUT 1022152 ~

AND
WASHER:·

ASSEMBLY
N621906-S2

.\ ~. ~' .'? ~~ PAD
__~ ~=-r---~-' 1022428

)

\' .

.FIG. '2" Door Latch Installation-Bronco and F-150-F-350 F-Super -Duty

.. I·

'.
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44-11-3 Door Latches and Locks 44-',11-3

. 3.

4.

7.

'Remove the three remote control bracket
attaching s"crews. Disconnect the remote control
link. Remove the remote control and bracket as an
assembly.

Unscrew and re,move the door lock pushbutton
knob (Fig. '4).

Disconnect the pushbutton rod from the door latch.
r •

Disconnect the door outside handle rod from the '
outside handle (Fig. 4). .

Remove the three latch attaching screws and
remove latch from door.. , .

Installation I

1. Transfer the rods and bushings to the new latch
assembly if the latch assembly is to be replaced.

(2. Position' the latch in the door, and insert the,
pushbutton rod through the pushbuttol) hole. Install
the t~re~ latch attaching screws. Tighten the three
screws 4-8 N· m (3-6 ft-Ib). '

3. Connect the outside handle rod to the door outside
handle.

4. Con~ect the pushbutton rod to the ,door' latch.

5. Connect the link to the remote control. Position the
remote control an'd bracket to the door inner paneJ
'and install the attaching, screws.

6. Install the door inside handle and the lock
pushb,utton. '

7. Install the watershield and trim"panel or access ~
cover, if so equipped. Refer to Section 45-03, Door
Trim Panels. .

.Rear Door Latch-F-350 Crew Cab .I'

Removal

1. Remove the trim panel and. watershield from the
door. Refer to ,Section 45~~3i Door Trim Panels~.,

2. Disconnect rods from handle and lock cylinder if
,necessary, and' from remote', control assembly r

"(Fig. 5,. View A). .

3. ,Remove the latch assembly,attaching screws and
remove the latch from the. door. ' .'.

Installation,

1. Install the rod retaining clips in the ," new latch
assembly. Rods should be attached to latch before
latch installation. '

2. .Position the latch Jin "the door and install the latch
attaching screws.

.3. Connect the rods to the handl'e, lock' cylinder. and
remote control. C~eck the .operation of the latch.

4. Install the watershield ~nd trim parel on the door.
Refer to Section 45-03, Door. Trim Panels.

Rear Side Cargo ~oor Latch
, ,

E-1S0~E·350 with Hinged Side Doors,

Removal

1.- Remove the inside handle from the remote cont~ol

shaft.

2. Disconnect the lower latch rod from the remote
control (Fig. 6, View A)..

5.
. 6.

Front Door' Latch'

'~ronco and· F-Seri~s .

Removal
, .

:1. Remove the trim panel ~nd" watershield, from tne
door~ -R~!er to .S~~tion 45-03, Door Trim Panels:

2. Disconnect rods' from handle' and lock cylinde'r if
necessarY, 'and frOm remote control asse.rnbly (Fig. :.
2). .,

3. Rem-ove :the latch"' assembly attaching screws and
remove the ,latch from the. door.

Installation
1. Insta'lI' the· rod -reta'ining' clips in the' new latch

, assembly~,Rods sh.ould be attached to latch before .~

latch installation." ; '.
2. Position the latch·in the 'door and install 'the latch

attachirl.~ screw~~ ,:' . " .
3. Connect the rod's, 'to the' handle, lock cylinder and . ,

rem.dte control." 'Check the operation of the latch..
..... \ -

4. Install the watershield and trim panel on the door.
Refer' to Se~t~on 4~-03, Door Trim. Panels.

E-1'SO-E-3S0

:~emoval~ . ''':., ' . ,_' f. ,

1. Remove' the door inside, handle. If equipped with
door trim panels, remove the inside handle cup and
wihdow regulator. handle. I.f equipped with power

, door locks, refer to 'Section ,44-16, Door Locks
· Power.

2. Remove the access .cove·r plate. or door trim panel
and the watershield.' Refer tb Section 45-03, Door'
Trim Panels. . , ..

3. ' Remove the _door -gla'8s rear r~n. Refer to Section
42-04, Window-Front D'oor· Glass and
Mechanisms.

4. Disconnect r.9ds from han~·I~s.. ' and lock ,<?ylinder.
. 5. Remove the three screws attaching the latch to the

door and remove ,latch ass'embly.

Installation", ;

1. ' Connect the control' rods and link to the door latch
(Fig. 3, View ·A). '

,2. Position the door latch to the door and install the
three attaching screws.

"'3. Install the door 'glass' rear run.

4. Install the watershield and door' trim panel or.
access cover plate. Refe'r- to .Section 45-03, Door
Trim Panels. ' ' .

5. Inst'all' tbe door inside handle cup (if equipped with
trim panel), inside ~andle, an,d windo~ regl:Jlator'
handle. -.

'Front Side Cargo Door Latch

".E-1S0-E-3'SO with,' Hi~ge~ ',Side Doors

,Removal
1. Remove the door 'access cove'r or trim -panel and

watershield, if .so equipped. Refer to Section 45-03~'
Door Trim' Panels. .

2. Remove the two nuts attaching the door inside
handle and remove handle (Fig. 4).
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44~11-4 Door Latches a'nd Locks 44-11-4

. . ~

·,ROD.
1122134

LOCK
CYLINDER
ROD-2~1;W" '. ,-

BUSHING
,390771

'RETAI'NER
ASSEMBLY
219A36

TO REAR
OF VEHICLE
- -.~ .. ' RETAINER
.. VIEW A 54219A3~

PUSH BUnON '" .
""S::_--7"'''''/_- ROD ASSEMBLY

21852 .

DOOR'
HANDLE .
ROD-22~52~~,_

DOOR INSIDE
HANDLE

22600 . , " .

WITHOUT tRIM PANEL
"VIEW 0 .

WASHER
386659-S100

HANDLE
CUP-22634

SCREW
387819-S100
TIGHTEN TO

4-8 N·m
(3-6 FT-LB)'

STRIKER
5421982

TIGHTEN TO
35-45 N·m

(2~.-33 FT-LB)

VIEWC,.,
VIEW E

VIEW E

~. ~ .

. WITH 'TRIM PANEL'
VI.EWD

NUT AND WASHER
. ASSEMBLY

34653-S36M '.
TIGHTEN TO
1.12-2.25 N·m

. (10-20 IN-LB),

N2908-2J

FIG. 3 Front Door latch-and Remote Controrlnstaliation.....:E-150~E-350·w/oPower," Door Locks: .
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,44-11-5

HANDLE ASSEMBLY
- 1122400

CLlP-389760-S

BUSHI NG~386656·S
-',

KNOB-

REMOTE CONTROL
ASSEMBLY BRACKET

265A02 ....

Door, Latches and Locks

I
_RETAINER
ASSEMBLY

219A36

OUTSIDE HANDLE INSTALLATION

INSIDE HANDLE INSTALLATION

'44-11-5

RO0-11 26596

LATCH ASSEMBLY
11264A26·A

STRIKER
21982

TIGHTEN TO
33-45 N'm

(24·33 FT-LB)

ROD-1126400

PUSH BUTTON
ROO-26460

DOOR OUTSI DE
HANDLE ROD
22134

DOOR LAT'CH
ASSEMBL Y
21812 .

DOOR
I: :\\ ATIACHINCi
\. ',\,1, SCREW

-- -. -----'3) I : 1\ 387819
--~ :~ TIGHTEN TO

o ----~~J \ 4-8 N'm( -_oJ (, =';;0 "1\ (3-6 FT:LB)

_l_ :'r~jil I
--~=-~~~

II \ 1/1

VIEWA

N1625-2H

. .

FIG. 4 front Side- Cargo Door ~atch Installat~on-E-150~E-35~

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Door Latches and Locks '44-11-6

REAR DOOR
LATCH ASSEMBLY

BUSHING,
386656-S

ACTUATOR ROD
26596 CONTROL ROD

L1NK-26408

'LOCK PUSH
BUTTON-264A80

LINK ASSEMBl Y
~6414

DOOR --rl
INNER ............... I
PAf\lEL < I

I
I

CLI P --389326-S

'CONTROL ROD
L1NK-26408

BEi...LCRANK .
ASSEM-SL Y ,

26478

REMOTE
CONTROL

ROD-26642

VIEW A VIEW B .r. VIEW C

N59092A

REMOTE CONTROL
LINK ASSEMBLY

26414

RIV'El
385189 SlOO

()()OH INNlf1 PANi-L.

REMOTE CONTROL,
ASSEMBLY

RI.vrT
JR~iIFlq ~;l.h()

CLIP
389326-S

WASHER
386659·S 100

BRACKET

REMOTE COr\.TROL
ASSEMBL Y

VIEW E

'VIEW 0

REMOTE CONTROL
L1[\;K A5SEMSL y

26414\ .

~-

NUT
N62190652

ANCHOR
PLATE'
22024

FIG. 5 Rear Door Latch and Remote Control Installation-F-350 C'rew" Cab ..
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44·11·7 Door Latches and" Locks 44·11·7

FRONT OF BODY

~

" LOWER
LATCH'

ASSEMBLY
:264A32

VIEW A

.;
/

VIEWB''',"
: ".

UPPER LATCH
ASSEMBl>i

264A26

PLATE
26418

WEDGE,
ASSEMBLY

" 25300'

~~~,...c;,.__ SPACER
.- 25322

...- ' I~" "'SCREW "
~c..~__ 374928-S~ "

. ' TIGHTEN TO
9-14 N'm ';'
(6-11 FT-LB)

. 9.14mm'C?60 INCH) LOWER
OVERLAP,WITH LATCH

6.10mm (.240 INCH) ASSEMBLY
LATCH IN SHAM 264A32

POSITION ~

VIEW D • TYPICAL
VIEW E - SHOWN

..
'SPACER

~---~5322

WEDGE
;",;""""111"-- ASSEMBLY

25300 '

SCREW AND
- WASHER

ASSEMBLY
,374371-~4

FIG. 6 Rear Side' Cargo ~Door Latch Installation-E-150-E-3~O

3. Remove three' screws, attaching the lower latch
guide to the bottom of the door (Fig. 6, View C).
,Remove the lower lat~h ,assembly fro'm the door. ',':

,4'. Remove three screws attaching the remote, control
to the door' (Fig~ 7, View.A). '

5. Remove three screws attaching the ,upper latch
guide to the top of the d90r (Fig. 6,. View B).
Remove, the.' ~pper latch, assembly and. remote
control from; the door. "

6. Di$connect the, upper, latch assembly from the 
'; remote control.

Installation
1. Assembie the upper,. latch assembiy to the remote

control (Fig~ 6, View B): ' .
2. Position, the upper latch assembly and remote

control to the door. Install three screws attaching
the upper latch guide to the top ',q~ the door.

3. Position the lower latch' assembly-in the door ·and
connect the lower latch rod to the remote control ,

. (Fig. 6, View C). '

4. Install three screws attaching the lower latch guide
to the door. ..' - ,

5. Install three screws attaching the re,mote'control to
the door (Fig. 7; 'View A).' " .

6. Install the inside handle on the remote control'
shaft. '

7. Adjust the door for a, snug fit against the
weatherstrip. This is done by loosening the latch

. guide attaching' screws and moving the latch
assembly inboard or outboard as required. Then,
tighten the 'latch guide attaching, screws.'

;·Right' Rear Door Latch

E-150-E-350

Remo\(al
-, .

1. Remove th'e dopr trim panel and watershield, if so
equipped. Refer :to Section 45-03, Door Trim
Panels. ' -'

2. To remove the upper latch, .remove the three
;, : ?crews attaching the upper latch to the, door

(Fig. 8, View B).

3. Disengage the'lock rod clip, remove the latch rod
from. the upper latch; and remove the upper' latch

-: ·from: the ,door,.' '
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44·11·8 Door Latches and Locks 44·11·8

4. To, remove the lower'latch, remove the four latch
attaching screws and disengage the latch rod from
the latch. Remove the latch from th~ door (Fig. 8,
View' C). ..

Installation
,1. To install the lower latch, connect the latch rod and

bushing to the latch. Position the latch to the door
and i~~tall the .f9ur attaching, screws.

2. . To install the upper latch', position the latch to the
" door ··andinstall. the three attaching screws.

,3. Connect the latch rod clip and ,rod to fhe latch (Fig.
8). ; .

4. : Check the operation of the latches and adjust tt1e
strikers, if necessary. - Refer to Latch Striker
Adjustments.' . \

5. Install' the watershielq and door :trim panel, if so
: equipp~d. Refer fa Section 45-Q3, Door Trim
Panels.', . :

Left Re~r D,oor L~tch

E·150-E·350. '

Removal ,and, Installation
1.

2.

3.

4.

Remove the door trim panel' and watershield, if so
equipp~d. .

Remove :the four· latch attaching screws and
remove the 'latch from the doqr (Fig. '9).,

Position the latch to the door and instaU the four
attaching screws:
InstaU the, watershield and door .trim panel', if so.'
equipped. Re'fer to Section 45-03; Do'or Trim
Panels. -

Remote Control Assembly-Front Door

F-Series and Bronco "

Removal and Installation
1. ,R~mo~e the d~'or 'trim panel and w.atershield. Refer

.to Section .45-03, Door Trim Panels.

2. Remove the screws a~~aching the remote control
to ,.the' door. il')ner ,pan~l, and remove the remote
control. '

3. Disconnect the, latch remote control link from the
remote control (Fig. 2, View A).'

4. ',Transfer the ,rod clip to the new remote control, if
the remote ~ontrol i~ to be replaced.

5. Position the' remote control to the door inn'er panel
and connect the link to the remote control. .

6. l~staU the remote' control attachi'ng screw.

7. Check the remote control and latch operation.

. 8. In~tall the watersbield and door trim panel. Refer to
Section 45-03, QoorTrim Panels. ' ,

E-1~O-E·350

. Removal and Installation
1,; A'emove 'the door inside handle, i~side handle cup

'(if s,o equipped) and ,window' regulator har;1dle. .

2'.. , ' Remove the access cover plate and w'atershield
from the door. innerpariel. ~ ,

• t ; ...

. 3. .Remove the screw attaching the remote control to
the: door inner panel (Fig. 3).' .

4. Disengage the link from· the remote 'control and
remoVe the remote control from the door.

I' ,

N4614-2E

.~ ,

FRONT OF BODY

LATCH
ASSEMBLY

"

STRIKER.
ASSEMBLY'

1544162
TIGHTEN TO

40-60.N·m
(30-45' FT~LB)

STRIKER
. ASSEMBLY :

_~544162 ~,I'., r-I~

7.0mm (.281 INCH) MAXIMUM
1.5mm (.06INCH),MINIMUM

VIEWSVIEW A

REMOTE CONTROL
A~SEMBLY-l126404- . g' '.

Ii
fl

'I I •
~ \ ~--II _,

~ O~\~_ !\~

ST~.-Jt!~~~~DQ'-~(}~~~4
1544162 n : I ! ~,

TIGHTEN TO II :.~ I 'I '

S~RI~~~~5\~~B)/.~: ' ,II

\
892~A90 ~~ j i!ii

I I I
l~ I .: SCREW

390968-S"00
55926-S9 I TIGHTEN TO:·

3·8 N'm
SHIELD ·(2·6 FT-LB)

.15264A82 . WASHER
N805584·S

FIG. 7 Rear Side and' Left Rear Door Remote' Control [)oor Latch ~rid Strike~~E-150-E-350
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44-11-9 " Door Latches and Locks . 44-11-9

" ,

" LINK
43136

LOCK
CYLINDER

ROD
431A46

I ':, '

SCREW AND
,WASHER'

LOWER LATCH" ' tL ," ASS.EMBbY
~374928-S9

ASSEMBLY" " '. "TIG'HTEN -TO
43288 . ,," 8-14 N'm, .. R (6-11 rr-LB)

~~1, SCREW .
,":::; }_,,~ 374371-510
~ TIGHTEN TO

I I~ 8-14,N'm
~ 4 (6~1 1· FT-L:B)

VIEW·C.. ' '-'

STRIKER
43118

BUSHING
386656-S

REMOTE
• : CONTROL

BRACKET
43350

' .....

REMOTE
CONTROL

ASSEMBLY
,: 21819

VIEWB

. SCREW'
387819-S100,
TIGHTEN TO - ;

~ LOCK

CYLINDER

NUT' AND WASHER
',ASSEMBLY

34653-536
" TIGHTEN .TO· ,
2.03-4.85' N'm
(18-43IN-LB)

; .

ASSEMBLY
43286

'LOCK CYLINDER

" SCREW' " .'
.' 374928-59 . STRIKER
:TIGHTEN TO . 43118

'8-14N·m / .

. ~:.: ,-LB)~ '_t~.:.:! :.
.. ~~~, .~ ..

.':j •. :., ......~~ ,.'
.J' . • SCREW'

. . ..~~), . ,TIGHTEN TO
'. ' ., • ~ I l 8-14 N'm

. ~!. '(6-11 FJ-LB)
i
, . CLIP

388569-S

UPPER
,- 'LATCH

ROD
43296

REMOTE
'CON'TROL' .

A~~~:2Ly \l,;~FRONT OF BOD~

~
' ...>, .
.... /

. .' '-~ ..........

LOWER
LOCK ROD

~3298

''','' )

VIEW A

PAD
22428

:.'REMOTE
CONTROL

ASSEMBLY
, 431~42

ViEWB

~

.: UPPER
LATCH

" ROD
, 43296,

N2911-2E

FIG. 8 Right Rear Door, Latch and Remote""~ontrol Installatiori:'-E-15~E:350
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,Door, Latches ,and Loc,ks 44-1.1-10

,',".;,

N2912~1D .
~ .•,":l ' '

SPACER
25322

TWO (2) MAX.

SHIM .. t,·
25322-Ef
TWO (2) MAX.,

'. ... ,. REAR DOOR II
, - LOWER,;LATCH 'i

, ASSEMBLV 'I
43289 "

.... '!:;~J

~ '. ~ .

.... c_.,...
·.··./Or

~~

, DOoij
I' LOWER:t"LATCH. , ", AnAC~ING

~, I .:.SCREW
, ".374928-S9

. TIGHTEN TO

SCREW AND WASHER I :, 8-14 N'm
ASSEMBLV-374371-S40-,.·' .. (6-11 FT-LB)~> 25300
TIGHTEN TO 8-14 N'm '/
'. (6-11 FT-LB) /REAR DOOR

LATCH STRIKER
43118
. . .~

'R,emoval ", .,
1. . Remove 'the 'two' screws retaining.,armrest to dq'Qr

inside paQel. Remov.e: tt;l~ "screw ,retaining wind,ow
,regulato~ ,~~,andle to ~ door. \';' " , <.': " ':

2. Remove inside doo'r- handle' trim cup.
',3. ,Remove, d~09r "trjm ' panel 'and watefshield:, if so

"eq~ipped. Refer' to Section' 45-03, Door Trim
Pan~ls. " " ,

4. Push tabs' on remote control<assembly together
and sli~,e .,~~sembly'" forwarq (Fig. 5, View, E). ; ,

5. Disconnect link'Jod'from remote control assembly'
by rotating remote control clockwise. Remov~' " .
remote control assembly fr0":1 ,door.

Installation ',_ ,
, 1. Install.. link rod to rem~te' control assembly. ~.'

'2~ Slide "remote control asse'mbly into slot in 'door,
inner panel. until retai~ing .tabs ~re ~ngaged.· FIG. 9 Left '~ear Door Latch-E~;150~E-350 '.

3. Install door trim, panel and watershield, if so 5.. COrinect the "lock cylinder rod to the lock' cylinder
equipped. Refer to Section 45-03, - Door Trim' (F')" . '
Panels. ".Ig. '8 .. :' .

4. Install door handle trim cup with one screw. Install 6' . Inst~1I thde",wRatferShtieldsa~dt' d00
4
r
5
troim3".PDane~, iTf ~o

window regulator handle with one' screw. .equlppe . ' e er 0 ec, Ion -; oor rim
Panels.~. ",'"\" ..

:5. Install armrest 'with two screws. ",...
E-150-E~350 (With':Docjr .I.~~id~ Handle)'

'Remote Control As~embly-RightRear ·Door ~. '.
Removal "t, •

E-150-E-350 (Without Door Inside Handle) · '1:" RemovE; the two 'nuts retaining the door inside
:Removal '~" handle to ,the .handle ,re'mote control \and remove
·1. Remove the door trim panel and watershield, if so the handle. . "

equipped. Refer to Section 45-03, ,Door' Trim 2. Remo~e the door t~im·;.panel and watershield, it" sq
Pane,ls. . ' , . equipped.. Refer,. to .Section, 45-:03, Door,Trim

2. Disconnect the lock c~lihdet rod from ,=the .Iock Parrels.'
cylinder (Fig. :8).' ',.' ." 3.-' Disc~hnect th~ 'd6or handle remote control linK

3.' Remove tha three .-:screws attaching the remote from; .the remote contrOl. (Fig< 8)..
cqntrolassembly·,to, ~he door' (Fig, 8). __ .' 4. Remove the three .screws 'attaching the door

4. Disqonnect the ,:upper latch rod, from the" upp~r" . handle remote control bracket to' the door inner
la~ch' ftig. 8, View B). Disconnect the upper latch, '0" .~, panel. Re:-move the:: door handfe remote control,.
"rod from the remote control assel11bly. " . ',' , ;,,~. bracket, and ,link,:' from the door. . . '

5.Di~connect the lo~e( I~tch rod from the'r~mot~-- '5": Unscrew'and 'remove the :d6or lock pushbutto~
control assembly, and remove the assemb.ly from '>. ':, (Fig. ~)~ , . ,

, . the, ~()~r. ' '. , .. , ,;" ., :6.'.. Disconnect the lock cylinder rod from the lOCK
Installation: :;_.. , " . cylinder. . ,:,.', , I., '.' ;

1. Transfer tt'le lock tylinder rod and r~d"bushingstq ,1. Remove the three screws attaching the rembte
the'; new remote control assembly. :.. < '. • • control assembly to the,~C?or (Fig. 8).

'2.· -Position'the remote control assembly into the door' .. 8.. Discorin~ct the upper latch rod from the' upper
.,and connect the 10wer,latch.. r.od to the,ass~mbly. latch '(Fig. 8). Disconnect the upper latch rod ·from

3. Connect 'upper latch rod to' ',re't'note control· the· .remotel~~control assembly., .
.assembly and to' the upper latch (Fig. 8, View B)., 9. Disconnect the lower 'latch rod from the remote

4. Position remote control assembly to door inner, control' assembly and, remoye t.he assembly from
panel and install three attaching screws. the ,door. .

'5'. Tran'sfer. the bushing to ,the' new~ remote' Co'ntrbl.' .
6. ,Connect :the link to the remote cont~ol. Install the

remote control to the door inner panel with 'the
attaching screws. , .

7. Install the yvatershield' and access cover 'pl~~e.

8. Install the window regulator handle, inside handle
cup (if 'so equipped), and door inside, handle..~

'Rem"ote', Control Assembly-F-350 Crew' C~b' ":~ .: :< ~
Rear: D'oor . · '
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44-11-11 Door: Latches 'and Locks

........ --~ ~ . . -" ~ ~ ... ...-
F-350. Crew Cab-Rear Door

~; : The· door inside ha~dl~. is ·an '. in~egra,I' parr' of:,'tQe '.
remote contror assembly.-Refer to ..Crew C~ab Rear- DQor
Remote Control Removal and Installation.·

E-150~E-350

. Removal and' Installation

The door inside' handle is' attached to ·.the· remote
control with· two nut and washer assemblies (Fig. 3).
Remove the'nut·and washer assemblies to ,remove the
inside handle. An inside handle cup is used onE-159--':'
E.:350· models with door trim· panels: ',The ,cup ca..rl··be
removed by pulling it off- th.e remote control s.~ua~~
I • :.,

. ~-., . ..

Remo.val a·nd.. Installation

1.' Remove the door trim panel and watershiela,. ·if so
equipped. Refer to Section' 45-03, Door :·'Trim
Pane's. '. .~ , .~, .: ' .:"" " .'i

2. "Rem'ove, .:the two'·' nut and; ·washer· assemblies
attaching·the' outside, handle "to the door (~ig~,~8).

3. Remove the outside. handle and pads from the
'door. ", . .' . " ., "'. '.' .., :' .. .."', '. ,,,. ,: ',' ",

4. Position the' pads and outside handle to the door
ahd install the two screw .and.. washer assemt;>IJes..
. ~.....,. . ' ' ," . .,' "~. . .'. ' ':

5. '. Install'-·thEf watershield'· and: door frim·,panel;t.'if.,so
equipped. Refer to. "Section 45-03, Doot'~',-Trim

,Panels. ,', .' ..,

Door Outside Handle

.Bronco, F-150~F-350 'and E-.1·50~E.350
."

Removal and Installation " ~' .. ~

1.' · Remove the trim panel and 'wat~rshield' frani ~ih~
door. Refer to. Section 45-03, D'oor Trim Panels.

2. Disconnect the latch actuating Jod ,from the naridle
link connector (Fig. 2). . _ ,

3. ~emove tYi.o nuts reta;iningoutside ~~nd,le (qrie,nut
and dne screw. for B\ronco and. F-1 '50~F:-350).

". ;'. '. ',;. '. ', ...., .

,4.. ;'" Remove:;handle 'and' ·pads fro":, ··door/~· ..; ...

5. Attach ~'actu'ator" rod and 'pads to; new':handle.' .~,

6.' . I~~tall 'tw,6reta,ining' nuts'"(~ne nu~ ~~d qn-esc;e~
,fo( B~onco and F:'.1 q.o~F-350). .' ....~':' ,'.: .....'~

7'. 'Install aoor' trim panel arid watershield. "Refer to
. S'ection' 45-03, Door Trim Panels. ,', :' , ',~:

'"

8. . Gheck op~rati9n.
., -' 'O.. ~

Front Side '~n~:f Right· Rear .Cargo 'f.Doo:r~~; .:~.

Outside Handles ' '.' i ~-' ....... .,~(.'.

E"!"150---.E-350.- .'".' I:', . '., ,J ,' .. j., ;~.~"

.SpECI~L SERVICE TOOLS

0"... ~ ..

CN5~~~o-1B

"To~" Drive Bit Set I

" .. Description

D79P-21 00-T

Tool No.' .

"SPECIAL SERVICE ·TooL

" .
Installation
l' . Transfer the door lock push rod,lock c~li~der rod,

and rod bushings, to the·, ·new remote' '.~bntrol
, assembly. .

'2. "T'Position the remote control assembly into the oDor,
. ~nd connect the lower latch rod to the asse.mbly.

3·.. ··: ~ Connect the upper latch ro.d to the remote control
assembly -and upp~r- .Iatc~ '(Fi~." 8).:. ','

4. " ,Place the, remote control ·assembly 'in. position and
" '-insert the d.oor lock pushbutton 'fod through the·

pushbutton hole (Fig. 8)..Install· the~,three .remote
·control assembly attaching s'Crews(~. '.,

5.' 'Connect the-lock' cylinder rod 'to th~··lock cylind~'r
(Fig. 8).

.6... Screw the door lock,pushbutton on the_pushbutton.
rod. . .

7. .Position ·U:,e door insidehandie r.emote" control and
bracket to, th~',door, Jnr:ler pan¢I.;. I~stall the three
attaching ':scr~~s (Fig. 8). . ': .', :'.

8.' ~'C6nne'tt:the inside' ha~dle. remote ·control link to
. the, rer:note,- cgntrol, asser'Dbly. ~. . , 1

...... - r"~ ~ . ...... . - • '1. t ~

9. 'Install the watershield and, door trim panel, if so
equipped~, .Refer to "SectiQn' ·45~03,.· Door 'Trim
Pan~ls.··, " ': I ••.. -, ';: '<: ',.

10.· Instail ·the door Tnside handle.,''W,.. . • . ....
' ....

Lock Cylin'~er

Remov~1 and Installation" ". · .
. When a lock cylinder' is' replaced;b,oth door lock
'cylinders should be replace9 in a 'set. ,This will eliminate
·carrying.an.extra key .whichwill fit only o~e lock. If a key
is to.be replaceq;"the'new key code number is stamped
on a metal tag attached I tq the key. .

.'·t.' , 'R'olf the "window to the' up position'.-'

2. Remove the access hole covs'r and/or irim pari~1
. .a.nd puU ,away. the watershield, .if so eq~ipp~d.

'3~,',' 'Di'sc~nne'ct the 'Io~k ,actuating, rod, .from: the lock
control link clip.

4. -, ' Slid'e the lock cylinder felainer ·a\l:iay· ,fro'm~ the 'Iock
cylinder (Figs. 2, 3, 4 anq 8). . .-" :

5. Remove ~tle .19Ck .cylinder. j" ~'.~ , ..

9. ,~ll'Js~rt t.tJe,·lock cylinder in the do'or ~nd .connect ,the
lock cylinder retainer. . . . i

7. '.' Connect the lock actuating rod, to the lock control
link cl ip. ; , ~,,' ,.,'.

_ 8. Install the watershield. Usi~g RU~ber Cement 8A-
~ 9552,~B _(ESR-M11 P16-A) ,or -equivale~t, ~e.m~nt

the top and/or side edges of the watershield ~o tre
·inner surface of the inner panel.

9. .Install' the access hole cover and/or trim panel.
Refe'rto Section 45-03, Door Trim Panels. .

Door -Inside ,·,Handle .: .

'. F.150-F~350. and ~ronco(except ~.3~O C;~w ~
Cab..~ear poor) '" " ~. ,.'

Removal and Installation ':, "

. To remo~e the door.inside handle, .remove one Is.crew
and remdve .the .handle.. To .install, position', handle on
shaft 'an'd~'secure with set' ~;crfjw.. ~ .....;' ,

. ~'. .~. ,,; - , .~:~ .
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44-16-1 . Door' Locks~Power 44·16-1

~ I ,." ' ..

.SUBJECT PAGE .

DESCRIPTION AND OPERAT,ION
E~15o--;.E-350 •••.••.. : . : ~ '••...... 44-1~-1
F-'15~F~350 and Bronco •.........•.•• ,; ... 44-16-1

DIAGN'OSISAND tESTING' .. .
Di~gnQsis Guides ••.........~ .••'••.•.• : ...•.• -:. 44·1~-2
Moto,r ..' .. '. ~ .•• ~ ; Ii •••;.' •• ~': .' ••••.•••• 44~16-1
Switch • ~ ••.•...•..... '. ~ •.•.•••......•..•• 44-16-3

~UBJE.~T.: : _ PAGE

REMOVAL AND' INSTA'LLATION .
-Door Lock, Con~rolSwitch :.• :!' '.;~. !'•• '.: 44-16-,4

" Door LQc~" Relay,.· : .. ~.:..•;.' '44-16-4
Electric Door Lock Actuator··Motor. ' ••..•••' ·~ .. 44-16-3

SPECIAL SERVICE TOOLS· ' ~......•.•......, ~4·16-8 .
V~HICLE "PPLICATION •..... ~ . ~ ~ 44-16-1

DIAGNOSIS' AND TESTING

Motor, t ...• ~.

..R'~fer. to the Diagnosis 'Guide for pq~er 'door lock
diagn~sis. '. '. . . ',' .... '. . . .

. '

.. .. 0\., ~. .. .' \ \ -\ . . ~ .

POWER;
CONTACT
BUTTONS
"B" AND

"0"
.' PILLARS' '.

Apply 12 volts directly to ·one" terminal of the motor's
(actu~~pr) connect,or ~nd ground the. other terminal",.
(Figs. 2, 3 and 4). The motor (actuator) should' finish its,
travel.in less t,han one second. Reverse the p'olarity for
opposite tra~el., " L. .. Jr., ~ , , ,

.' 'lJsin.g,'a.Rdt~nda·:·bigita·1 Volt:-Ohril Meter '907~Q0001
or equivalent, the motor current draw (stall test),. should
flot ex~eed 6.2 amps:' Reverse the power and ground
leads' to the· connector and re-test~\

.fiG. 1 ~owerCont~ct Buttons

Th~ 'power' door 'Iock' c'ontrol system ··uses ..·.electric
rocker-type sWitches 109ated in, the door'~rim'i'panel. .

. Push the· door.Iock· switch ..to lock or unlock: th.e door
as desired. ,': '.. .' . .,". '.

The key inserted. into the door lock'''ca~ only bel useq .
to lock or lJnlock each individual 'door'from outside the
vehicle. I·.·.· ,.''. .1 .:

VEHICLE APPLICATION
E-150-E-350, F-150-F-350 F-Sup~rDuty anq Sronc.o
VehicleS., ". .~: ., ." .~ . '., -"

DESCRIPTION: AND OPERATION

E-15O--E-350.. .
. The'· power .door' lock control"system 'u'~'es electric

,switches. controlled', by push buttons 'mount~d o'n the
front door trim ·panels. Relays direct current to the door I

lock actuator motors to lock' or unlock the doors.

. TO lock the doors,' ~ush fi;mly on either front door
LOCK push button. ·Sliding····cargo door arid rear 'doors
must be closed for' contact 'buttons to functio·n. To
unlock. the doors .from ins.id.e~ the vehicle" push th~
UNLOCK button·. on the', doO~. trim panel-mounted
switches. . . . .

The key will not lock or unlock ~II' doors at'the sam'e
time fro.r:n·ou~side the ve~icle. ,The ~ey insert~d into the
door lock can, only be used to lock or unlock each
individual door.' .

The ·power door lock control system includes contact .
buttons' at the side cargo doqr ~nd key-locked rear '100(.
The contact buttons provide an electrical link 'for the
operation :.Of ·~the 'lock actuator motors 'in the remote _
doors. " . .... .

If .electrical connections to the contact buttons' are
reversed, the door(s) will lock when the switch. is moveq
to 'UNLOC~ and open:iwh,en .the switch is. moved to
LOCK. .

Two 'po~er contact' Duttons :are installed.' in the
B-pillar, . the D-pillar, the side doors and rear door
(Fig~ 1).... ". '., .' .;

The'power .contact buttbns only' transmit electrical
power to ~he· 'Iock .actuators .vvh~n the tWQpairs .Qf
buttons :'are in· good qontact..

Power door locks are available on the foliowil'1g
models:

• Cutaway models, 'power .Iocks on driver and .
passenger doors. ' L

• Vans and Club Wagons, power locks on all doors..
All doors 'can be locked o~ unlocked by pushing 'o'n
either driver or pass.eriger -lock· button but nQt the
side qr ·rear door button... '

F-15~F-350 and Bronco

Ref¢r .to Fig. 7.
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.44-16-2

Diagnosis Guides

CONDITION

All door locks' do not work..

Locks do not work in below freezing
weather. . . ' ..

All locks work from one s~itch only.

. - '....

Door locks operate one way only.

Locks work intermittently.

One door lock does not work.

Door locks'work with engine running
only.

Door ·Locks-Power

DOOR LOCKS INOPERATIVE

POSSIBLE' CAUSE

1. Malfunctioning circuit bre~keL

2. Open or shorted ~ircuit.

3. ,Malfunctioning switch.

4. Open ,ground circuit.

Frozen door latch or linkage.

1. Open or shorted circuit.

2~ M~lfunctioning switch.

Open 'ground circuit.

1. Loose connections.

·2:· Poor ground at LH' switch.

.3. Malfunctioning switch.

1. Latch or linkage binding.

3. ~~Ifunctioning actuator..

1. Low charge in battery.

2. Loose or corroded 'connections.

3. Latch· or linkage binding.

I;-,

44-16-2

; RESOLUTION

1. Check circuit breaker. Replace if
necessary. Refer to Section 34-31,
Fuses, Circuit Breakers and Fuse
Links, for 10catiQn.

2: CheC~ wiring and connections
between circuit breaker and door
lock switches. Service if necessary.

3. Test .switch. Refer to Testing in this
-Section. Replace if necessary.

4. Check ground circuit from LH
switch. Repair if necessary.

Bring vehicle into heated garage to
allow lock system to t~aw. Verify
that all locks now work~ ~sing

. -Multi-Purpose Gre~se Spray
D7AZ-19584-AA (ESR-MIC159-A
and ESB-MIC1.0G-B) or equivalent,
spray into. 'atch opening a~d

manually cycle ten times. It may be
necessary to remove' door. trim
panel to lubricant entire latch and
linkage system.

1. Check wiring and connections
between circuit breaker and
inoperative switch. Service "if'
necessary.'; , , - -

2. Test switch. Refer to Testing in this
Section. Replace if necessary..

Check ground circuit from LH
switch. Service if necessary.

1. Check connectors. Tighten if
necessary.

2. Check ground circuit from left
hand switch. Service if necessary.

3. Test switch. Refer to Testing in this
Se~tion. Replace if nec~ssary.

1. Using Multi-Purpose Grease. Spray
D7AZ-19584-AA (ESR;:MIC159-A
and. ESB-MIC10G-B) or equivalent,
spray into latch opening and
manually cycle ten times. Check for
interference around ·hight latch and
all linkage:

2. Check fpr voltage at 'ac~uator
connector, operating switch in both
positions. Service circuit if
necessar~ .

3. Test actuator.. Refer to Testing in
this Section. Replace if necessary.

1. Test battery. Refer to Section
31-02, Batteries. Charge if
necessa~y.

2. Check wiring and connections.
Service if necessary.

3. Using Multi-Purpose ~rease Spray
D7AZ-19584-AA (ESR-MtC159-A.
and ESB-MIC1OG-B) or equivalent,
spray into latch opening and .
manually cycle ten'times. Check for·
interferef\ce around 'night latch and
all linkage. .

CN5302-2E
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44·16·3 Door Locks~Power 44·16·3 ,

HOT AT ALL TIMES
FROM STARTER RELAY

BK/W

UNLOCK
RELAY

,., I PASSENGER'S
, A DOOR SWITCH

BK/W

PK/GR

- PK/Y

BK/W

PK/BK

EUiJ
S~51 PK/BK ':' 'f' ':' ,
~) PK/BK, " .. '

~'PK/BK,'C153 _ PK/BK 'PK/BK ~, PK/BK.. Cl54' PK/BK 1 , PK/O

DRIVER'S[E-! _ . ,:' REAR [iJI 1~7 ~1, SIDE ~,J.
, DOOR • I DOOR BUTTON CONNECTORS . DOOR PASSENGER'S

LOCK' • -.: .. LOCK • AT EDGE OF DOORS' • LOCK' • ~gg~
,MOTOR y', _ ,'MOTOR 'MOTOR

!.. • T PK/O . . P~/O T ~.....c._PK_/O--...J MOTOR

PK/O t C155 P!</o'.

BK/W

C151 C 152
BK/W BK/W BK/W

, • A 1'UN L OC K : ,"
l '- I)I

I I

, tTI1!oRIVER'$ I '. I

,,;"- BK/W '" LOCK DOOR
,

II ,
• ... I SWITCH" I

'J I

HI Ic I I

PK/GR I PK/GR' , '

::
I,

PK/Y- PK/Y I

LOCK
RELAY PK/Y PK/GR

PK/O 5152 N4615·2C

REMOVAL AND INSTALLATION

F-1.50~F;-350 and Bronco

,P~ocedures for testing the power door lock switch, is
the. same· as for the single power window switch. Refer
to Section 42-08, ,Windows~power. "

There is n'o relay"test. Power 'is supplied directly;to,'
the door..".lockmotor through the switch located in the,
door ,trim' panel.' '

NOTE: Due to the- conversion from single 90 d,egree
Rod end shape to double 90 degree Rod end shape~ it
may 'be necessary to remove, more parts than the
instructions iridicate. This action will allow more
maneuverability of· the '~Rod and" ease the' Removal
'Process.

Eiectrlc "Door Lock Act~ator Motor

TERMINAL F (VOLTAGE
'·.CONTROL CIRCUIT), WILL HAVE A

VOLTAGE WHEN DOOR UN-LOCK
, SWITCH-IS ACTUATED

TERMINAL A (VOLTAGE CONTROL
CIRCUIT), WILl.: HAVE A VOLTAGE

WHEN DOOR LOCK SWITCH IS
ACTUATED,'

TERMINAL B (LOAD) .
WILL HAVE A VOLTAGE

AFTER DOOR lOCK
SWITCH IS ACTUATED.

TERMINAL C TERMINAL E (LOADf

'·Musi~:e~~~YF~g~~~~ERY. ~~~~A;'~O~~~L~6'~KE .

SWITCH IS ACTU~TEq

N8382·1A

FI~. 2 Power Door Lock' Electri'cal Schema~ic-E-150-E-350 Shown

be"tween terminals A and C with the switch held in the
up (U.N~OCK) position (Figs. 2 and 4).;

FIG. 3 D,oor Lock ~elay A$semblY Terminals-E~15O-~..
E:'350' , "

Switch

E-',15b~E-350

} ~'.

1. Remove door trim panel. Refer to Section 45~03,
pO.or Trim Panels. '

2.' Disconnect' the actuator motor (Figs. 6, and 7) iink .....
from t~e door latch:

Continuity should exist between terminals A and 8
.with the switch held in the down (LOCK) position and

LJsi:ng, a self~powered test~ lamp, there should be no' " 3. Remove actuator motor and swivel bracket
continuity between 'any terminals with the switch in its ,~ssembly from the door by drilling out the, retaining
normal po~ition. ~ 'pop rivet. '

4.". Disconnect the wire harness plug,," at the motor '.'
'connector (Figs. 6 and 8).
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44-16-4 Door Locks-Power. '. 44-16-4

Installation,', ,

1. ,Position the switch to the' coriri~ctor:' arid press
firmly into 'place.

NOTE: The switch is keyed to the connector and can
only be installed one way. l:' '

2. 'Install the connector to the switch housing using
the th,ree attaching. screws. .

3. Position the swi'tCh housing 'tathe -door trim panel'
and press firmly into place. '

Door L9Ck Relay

, E-1S0-E-35Q '

Refer to Fig., 9.

Removal and Installation

~ To rempve the dQor lock rel,ay., from the LH dash
, pan~I' brace, insert a small screwdriver to poP' fre'e.
Disconnect the relay from the wiring assembly. by .
separating the locking fingers and remove the relay.

, . .

CAlrrIO~: C.arefully spread re~a~ning legs t,o
p~ev,ent b~eakage~ ',~ -

To assemble the wiring connector to the relay,' press
_firrlJly' on· the locking fingers until they latch behind the

locking clamps on .the connector., Snap the relay
. assembly lac~tor. pin into hole on .~race .

F-150-F-350 and Bronco
. .' Refer t9 Fig. 8

The power door :Iock switches are located on the
front door trim panels.

Removal

1. Insert a small, 'thin-bladed .screwdriver into the
spring tab slots (located at the front and rear of the
switch housing)' and apply pressure to make the
switch housing assembly pop, .~l:J~.. ~

2. Remove the' t~ree connector attaching screws
from the switch housing. '" ':, '

The~ ~witch is he'ld, in place by the el'ectrical contact
pins. To ·remove the s,witch, carefully pry'the switch

, from the connector 'with: a· small screwdriver.

N7407-1A

B A C

ct-
SWITCHrERMINALS

SWITCH
LOCATING

KEY

. '

FIG. 4 D_9pr Lock Switch

Installation .,.
1'. C'onnect 'wire harness ,plug' -at actuator ,m6to~r . 3.,

connector, (Figs.·' 6 and 8).' .
2.' 'Install door lock actuator motor in 'door. with- 'pop >

:rivet (Fi.gs. 6 ~nd 7).. ' . ':..
NOTE: Pop rivet must: retain the actuator bracket
securely. A 'loose bracket will affect . actuator

"function by causing a loss of travel, or by causing
binding or, rattle.

3,. Connect actuat~r motor link to the door latch.

4. Check operation for correct function. "
5. .. Install door ,tri~:~~panel. ~

~ :

NOTE: Old m.otor bracket must be ,replaced with
new, bracket which is, supplied with ,replacement

,.actuator motor ·a~sembly.

Door Lock· Control Switch
E-150-E-350

Refer to Fig.' 6,' "',

Removal and Installation
The power door Jock sWi'tches are 10cateQ on the

front door trim panels. To replace a switch, remove the
bezel retaining screw. Then, lift the bottom of the bezel
from the door trim panel and remove the switch and
bezel assembly.. . '.

Remov~ the wiring connector retaining .screw from
, the back of the bezel. Using a thin-bladed screwdriver,

carefully pry. the switch: from the connector.
To install t~e sWitc~, reyerse the removal procedure.

.. ".
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44-16-5 Door Locks-Power 44-16-5

HOT AT ALL nMES .

fZ
:1

. I 12! FUSE '

~1962130~ BL~CK

171 BKJW

C1956

DOOR CONTROL SWITCH
(LH) 171 BKJW '; DOOR CONTROL SWITCH

(RH)

.
• <.

DOOR LOCK
MOTOR (RH)

I
LOCK

~ •••••••••

POWER
WINDOWS

57 BK .,

..:IBK

5;1:~
'-!:-' .
G752

LO K :...' .
57 t B 120' 120 120 . ',120 120,r'B.K'57· . ) .. ··Pi<JLG·.·~..~(.... ·Pi<JLG.... ·.!(1 ·PKiLG· ... ~:~. ?·"~·pKiLG·"·"·', .... pKiLG·~···

A 171 : ' 171 " ; 171 r 171 i 171

______---11) BKiW lr BKiW (~ S8~3 B'i<JW)~, '. 'BKJW ',. )? BKIW
c , I I I

~ )" 119 (E 119 (~ 119 ~) 119 ))"9:.-

1
-S855 BK PKN PKN: PKN I . PKN· 'I PKN

I I I

57 BK I -I ' I
t I I

. : .;1 I
C1958 I - .1 .. I

POWER' I I I ,"
I ,. I t·

WINDOWS. 1 I . I " . I' . I' •

ONLY • 117 ,. '117 . -I 117 I ' 117 ' I,' 117 ". 5856 117:

1:....~~BK .. ~.... ··.~:(..•..;.KiB·K..•..~(.... ··pK;BK·..•..1)... ·:·PKtBK·....~~ ....·;.KiBK·......'rn .. ;'KJBK·
. ":'. I '.' · .' I. , . '. I

~
' :' !.' ,:!. :,'.'

I I I'
DOOR~OCK:': I

M MOTOR (LH) I I I
I 1 I

~
:.. ; . : ,

. ~: ': .'~ t ' . 118 • PKJO
I • .', • , •

118. I. 118 I '1-'8 118'- 118 ' : 118 .

u ••• j;Kio··· ••.·•~~•••• ;'KJO·· ••~·1~~ .....PKiO····.~~:~••: ..·pK;o···..~!!S; .. ~ ..;'KJO··· •• •~:7·~.....pKio···....
) . .~

N511G-2C

FIG. 5 Power Door Lock ·E·I~ctrical·Schematic-F~'1'50-F-350and Bronco

DOOR TRIM
-PANEL

FRONT DOOR
.• .' TRI.M PANEL

N6027..2B

FIG. 6 Door Lock Control Switch-E15Q-E-350
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44~16~6 . poor, Locks--Power 44·16·6 .

,I ~:- .

DOOR LATCH
ACTUATING:
ROD-22152.

VlEW:D

HANDLE ROD
ASSEMBLY 22152

22400

HANDLE
·ASSEMBLY·
22400,~ "

'I~ PAD .. :; ~

r-====~==:=;I=::I~" I 2242_S':' "

~
. . '; SCREW AND

. ',' W,ASH~R ASSE~BLY
. ,'. N800527-S100 '

. '" TIGHTEN TO
7-11 N'm
(5.2-8.1 FT-LB)

ACTUATOR AND
WIRE ASSEMBLY

" ',220A66

SCREW~ND .
WASHER ASSEMBLY

NS00510-S100--~~~{.---t
'TIGHTEN TO

. 9-14 N·m
-(6.6-10.3 FT-LB)

REMOTE CONTROL ,
ASSEMBLY'" ----,....--

21818 0 I.

DOOR, INNER . ~ ~~ -~ )::..,' .
PANEL'· ~. U-NUT

:VIEW IN CIRCLE B .' '. '-~, .N623332-S100

, NUT AND
WASHER 'ASSEMBLY

N621906-S2
. TIGHTEN TO "

7-11 N'm
(5.2-8.1 FT-LB)

! ......

\~

RETAINER
22023

LOCK AND
KEY SET

,"~DOOR INNER'
ROD ,PANEL -' ,
22134 'VIEW C

ACTUATOR MOTOR
ASSEMBLY

21SA40

N5038-2C

FIG. 7 Electric Door Lock Installa~ion-F-15O-F-350 and' Bronco

~. . ,

,~ .

,'. 0"
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44·16·7

. DOOR TRIM
PANEL ASSEMBLY

PASSENGER SiDE.SHOWN DRIVER SIDE SIMILAR·
VIEW. A

DO.or Locks~Pow~r

J,;!

FRONT OF 'VEHICLE LOCATOR

44·16·7

ACTUATOR
:....----MOTOR .

~SSEMBLY

N50~9-2C

" .
FIG. 8 Electric Door Lock Actuator ·Motor and Contr.o~' $witch Wiring-F-150-F-350 and BroncQ'

, .. "

VIEWA·

VIEW B

N5929-2B

FIG. 9 Door Lock Relay Assembly Removal-':'E-15Q-E-350 :.
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44·1'6·8

SPECIAL SERVICE TOOLS

ROTUNDA EQtMIIENT

Door Locks-Power
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,_- Hood- and, .Hing~s ' 44'~21-1-

SE'CTION' 44-21 H.ood and -Hinges·._
. ,"; ~ .)'

:/. , ... ~

"r"'·
....... r

SUBJECT PAGE,. SUBJECT PAGE

ADJUSTMENTS ,
E-15Q-E-350 and Club Wagon' .' 44-21-1
F-15Q-F-350, F-$uper Duty and .

Bronco ~ ' ~ '44-21-1,
REMOVAL AND INSTALLATION ,

Hood '. '.......•..... ' 44-21-1
E-15Q-E-350 .. '; ,; , 44-21-2

REMOVAL AND"lNSTALLATioN (Cont'd)
. Hood (Con't'd) ,

F-150-F-350 and Bronco ~- 44~21-1

,Hood Hinge' .. ~ , ' ~ . '44~21-2
'E-150-E-350 ' 44-21-2

, F-150-F-350 and Bronco 44-21-2 '
VEHICLE, APPLICATION ..• , ii, •••••• 44-21·1

f.IG. 1 Hooci, Hh1ge Installation-Bronco and F·150~
F·350 and F-Super Duty

·VEHICLE APPLICA·rION

E-150~E-350, F-150-F-350', F-Super Duty and ,Bronco ,
Vehicles. !

ADJUSTMENTS

F-150-F-350, F-Super ~u~y 'and Bronco ..

1. . Open the. hood and mark the hinge and latch
assembly locations. J'

2. Loosen the hinge-to-fender inner attaching screws
until they are snug (Fig. 1). ..' ,

3. Adjust the hinge up'or down or rotate as' required
to obtain .a.flush fit b~tween·the hood and ,the top·
of the' cowl panel. ·.. Then, 'tighten .the hing~-to

fen~er ir:"ner 'attaching screws.

4. Loosen the two "hood latch assembly attaching
scre\ys (Fig.' 2).

5. ' Loosen the hinge-to-hood attaching bolts until th~y
are snug. Move ·the 'hood forward or rearward a~d

from side to side as ,.required for a prope~ hood fit.
Then, tighten the hinge-to-hood attaching screws.
Move the latch ,from side to side as required to
center the .latch with the hood striker. Tighten the·

,hood latch attaching screws.

6. Lu~ricate each hood hinge at all 'pivot points with
Multi-Pur'pose Grease Spray D7AZ-19584-AA
(ESR-M 1C159-A an.d ESB-M 1C1 06'-8) or
equivalent. Check the,' functional operation of' the
hinges by opening and closing the hood several

. -times to 'ensure alignment is correct and the
lubricant has effectively worked into the, pivot,
points.

E-150~E-350 and Club WagQn ,

The hOOd can be adjust~d fore and aft and up and
down to obtain the proper clearance; To adjust the
hood, loosen the hood-to-hinge attachments (fore-or-aft
adjustment) or· th~ hing,e-to-cowl attachments (up-or
down adjustment) ur:'ltil they.are·snug. Then, position the
~hood as required, and tighten the attachments (~ig. 2)~

~ After the hood has been adjusted, check the hood latch
. adjustment Adjust the hood latch if r~quired. Refer to

Section 44-3.1, Hood La~ch.··· .

. ,"RE'MOVAL AND :IN,STALLATION '

. Hood

Removal and' Installation

F~150~F-350 and Bronco

t. Remove the two' link ,assembly. bolts. .>

2. Reniov~ the· hood hinge b:olts. With an assistant, ~
lift -the ',hood off th~ hinges.' '.

3.. ' If the hood is- to be replaced, trans'fer the hood
latch comp?nents and o~nar1;1ent~ to the new hood.

4. ·With -the aid of an assistant, pOSition the hood 'on
the hinges and .install the hinge bolts snug.

'5.' Install link assembly to hood with two bolts.

N7~1O-1A

WASHER
N800628-S36

·WELDED HOOD .

BOLT
N800297-S55
TIGHTEN TO

17-27 N·m
(13-19 FT-LB)

SCREW AND WASHER
ASSEMBLY

N606689-S55
TIGHTEN TO

17-27 N·m
(13-19 FT-LB)

SCREW'AND
, WASHER ASSEMBLY

N803506-S55
TIGHTEN TO

17-27 N-m
(13-19 FT-LB),
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44-21-2 Hood' and, Hinges

N1621-2J

~~

~
ROD-HOOD ~

SUPPORT-16826,·

SECTION, B

, HIN.GE SCREW
AS5EMBLY 57473-536

HOOD -
16800 TIGHTEN TO~

. 15-27 N'm

~
-~(1~2~!-LB) '}
~ \ ~-- {.,

'--'~ ~~ If
~~JII'/-J!
~ ~ I' j;'f)j;.

: ~ , .. /_~,:'

\i!'I' /!I'-~' .:-
:1 I:; . II . .1 • I

VIEW IN.CIRCLE A

ROD-HOOD
SUPPORT-16826 ':

SECTION'C

RETAINER-HOOD
SUPPORT PROP-16B730

. HOOD ASSEMBLY
WELDED~16610

HOOD LATCH
,STRIKER-16929

'FIG~' 2 E-150-E-350 Hood' Instaliation~Steel '

6. Adjus~ the hood for a. proper fit by shifting:"the 'hood
on the hinges. Tighten the hinge bolts (Fig. 1).

7.' ,Adjust the hood latch 'for proper alignment. Refer'.
to Section 44-31, Hood Latch.

E-150-E-350

Removal
1. · Open the hood. Retain in/.the open position (Fig. 2).

2. C<;>ver ~he cowl area to· prevent paint damage.
3. .Remove' screws or nuts attaching each hood hinge..

to the hood and remove the hood from the vehicle.
.4. Remove the hc;>od ·,Iock 'striker from the ,hood.
Installation' ,
1. Position the hood to the hood hinges and install

the I ,attaching screws or nuts. " , " .
2. ,Adjust the hood as outlined. Tighten the' hood-to

hinge attaching sc~ews or nut~.

-3. Install the hood lock striker on the' hood and adjust
the hood latch if required.

Hood Hinge
F-150-F-350 and Bronco

Refer' to Fig. 1.

Removal.
1. Open the hood. Retain in the open position with a

suitable prop. . -.. '
'·2. Mark the locations' of the hinges. .
3. : Remove fO'ur' screw's a~tachin'g each. hinge

assembly to the hood and remove the hood from

the 'vehicle. Do not aHow the hood to slide"down as'
damag~ to ~he cowl top may result., '.

4~ Remove the hinge attaching bolts and remove the
hinge from .the vehicle. .

""'i nstallation

1. Position the new, hinge~ to the vehicle and install
the attaq,hing \bolts snug.

2. Position the hood to the hinges and install the' four
attaching screws snug. ' .

3~ Remove the. prop supporting the .hood 'in the open
position. .:. ~ .

4. Close the hood and adjust as outlined.

'E-150-E-350

Removal
1. Op~n the .h.ood. Retain in the open position.
2. .. Cover the cowl area to prevent paint ~amage.

3. '" Remove hinge-to-body attachments (Fig. 2) arid
remove. hood.

4. ,Remove hinge-to-hood attachments and remove
the.. hinge. '<'

Installation '.

1. Position. the hinge to the hood· .and install the
attaching screws snug.

2. Position tlie hinge to the body and install the
at~aching screws snug.

3. Adjust the hood as outlined. Tighten the hinge
attaching screws. .

4. Remove the protective cover, and close the hood.
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44-31~1 ,'J Hood Latch . 44-31-1

SECTION ·44-31 Hood Latch

SUBJECT' ,PAGE PAGE

ADJUSTMENT~

Hood 'Latch Adjustment . ~ . ,.. '..... ~ ... ~ .'~' .. 44-31-1
.. F-150-F-350, F-Super Duty, '

E-150~E-350, and Bronco ~' '44-3t-1
Hood Latch~RemoteControl Cable 44-31-2

E-150-E-350, F-150-:F-350, ' ,
F·S~per-Dufy and Bronco' •..".. '.... '...... 44-31-2

REMOVAL AND INSTALLATION
Hood Latch '~ ' ~ '. 44-31~2 :

F-150-F-350, F~Super .puty, " '
E-150~E-350, and Bronco ~ .'.. "•.. : '44-31-2'

V~HICLE AP~LICATION ~~ :.,. 44-31-1

ADJUSTMENTS

H~od Latct:l ,Adjus~~ent

F-150-F-350, F.-Super Duty, E-150-E-350, and
Bronco . '

. Before adjusting the hood latch, ensure the hood is
properly aligned. Refer to Section 44-21, Hood and
Hinges. The hood latch can be moved from side to side
a~d up, ·and . d9wn to obtain. a sf!ug ho.odfit (Figs.
1 and 2).' " '. . .. -'

1.,. L09sen .. the. hood latch attaching screws jus.t
enbugh to f!'ove the ,latch." '. j;" ,

2.. Move the latc~ ,until.it is aiigned' with the hood latch
striker. Then, tighten the latch .attachil1g ·~crews.

3.' 'Ch'eck the hood' latch to ensure it makes full
etlgagement with the hood latch striker. If the hood
latch does not make full engagement with the hood
latch striker, loosen .the .hood latch - attaching
screws '-arid reposition the. latch to obtain full
engagement. The'n, tighten the ,attaching screws.

4. Lubricate the latcD' handle pivot, catch pawls and
""spring with Multi-Purpo.se Grease Spray D7AZ

19584-AA" ·(ESR-M1C159-A J,and ES8~M 1C1 06.-B)
or equivalent. Check the.functional operation of the
.Iatch~',mechanism by. opening. and closing the hood
se~eral times to ensure \ alignment is correct.
Ensure lubricant has effectively worked into the
piyof points an~ bearing surfaces.

. \

N1621-2J ,

" ~
: . ~,

,'~

ROD-HO~D ~
SUPPORT-16826

SECTION B

CLIP-PROP
RETA'NING-:"·-~"",,

389Q96-S

ROD·HOOD
, SUPPORT-16826 -,~

'SECTION·C

, RETAINER-HOOD
SUPPORT PROP-16B730

J_ • '

HOOD ASSEMBLY
WEl,?ED-1661.0

HOOD LATCH
STRIKER-16929,

FIG. 1 Hood Latch Adjustment-E-150-E-350 .
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44-31-2

SPRiNG
. '16C644

SCREW AND
, WASHER
N606689~S36

(1. REQ'D).

VIEWB

Hood Latch

U-NUTS
N80253,9-S100

VIEW A

VIEW 0

44-31;.2

U-NUTS
N802539-S10,0 7 ,

. N6075-2C

FIG. 2' Hood Latch Remote Contr~1 Cable and Lock-F-150-F-350 and Bronco

Hood Latch-Remote Control 'Cable

E-150-E-350, F-150~F-350, F-Super-Duty and
Bronco

The remote .control-operated hood latch is adjusted
the same as the non-remote latch. '

The release cable and handle is routed as shown in
Figs. 2 and 3.

REMOVAL AND INSTALLATION

Hood Latch

Removal and Installation

F-150-F-350,. F-Super Quty, E-150-E-350, and
Bronco

Mark -location' of hood latch prior to removal to ~id in
positioning of new latch when installed. .

1. If so equipped, remove the ,hood latch cable plate
screw, the cable plate, cable clip and cable from
the "h'o~d lat?h (Figs. 2 and 3).

2. Remove the hood latch attaching screws and
remov~ the latch asse~bly (Figs. 1, 2 and 3).

3. Position the latchassem'bly and install the
attaching screws snug, but do not tighten.'

4'. Install the hood release cable, cable' clip, ,·hood
latch, cable plate and cable plate screw.

5. Adjust the -latch assembly for positive engagement
with the hood latch stri,ker. Tighten the latch
'attaching, s~~ews.

6. Lubricate the latch handle pivot, catch pawls and
spring with· Multi-Purpose Grease Spray D7AZ
19584-AA (ESR-M1 C159-A and ESB-M1 C1 06-A)
or equival,ent. Check the functional operation of the, .
latch mechanism by opening anq closing the hood
several times to ensure alignment is corr'ect.
Ensure lubricant has effectively worked into the
pivot points and bearing surfaces.'
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44-31-3 Hood Latch 44-31-3

~
TO FRONT
OF BODY

,/'

. ~ ~ ' ..,...
., '.

, ....

'~ADIATOR WASHER!
BonLE-'-

'~-'-'~

HANDLE AND
CABLE ASSEMBLY

16C656

VIEW A
. INSTRUMENT

't.. ~PANEL

VIEW A

VIEW B

CLIP HOOD LATCH
CABLE-16917

PART OF
HANDLE,

AND CABLE
ASSEMBLY

,SCREW
·40927-S2~

BLIND RIVETS -===- 1.---- H~OD ASSEMBLV
380098-S8~- ~

/'~ -.--' ' '; ----- ._ ~~- -. GUIDE HOOD
-,' L0 . > <- LATCH SPRING

. '-" -- VIEW C 16927

CLIP, ~ " '. CLIP .
. ,'3 32-S

1/, -. ' 'HANDLE AND
,'~ ." CABLE ASSEMBLY

," : 16C656
, : ~ VIEW 0

. R2136·2F

FIG. 3· .Hood L~tch'· Remote Control Cable an~ Lock-E-150' Throu~h E-350 ;1,

'.1.,,"

'.

-:" .. ,..

f '" • ; ••

. ;

.~,~.

'; .. '

, t'

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Tailgate

" ~

SECTION -44-86:' .r~ilg·~te
,~, . t ~. . ...

.. ;

4'

. "

SUBJECT

0# .... ,._

. \,.,' ~

~PAGE SUBJECT .PAGE

REM'OVAL ANDI'NSTA4LATION ;.. '. ,;', .. ~

Handle and, Control ~ssembly ~ 44-86-1
Tailgate .....•, ~';.;-~ ::. ~-.,~.~. ,,'i't,~, ' ',44-;86-'1"

Bronco ...•. '~ ~ : ~ .. ~ 44-86-1,
F-15o-;.F-350 .i:»lckup' ;, ..........•.• ~ . 44-8621

Tailg~te Latch and .Support_, Cable..' I.• , •.••' •.••• ,. 44-86-1·
~-150-F-350 ~ic~up .. ~ ~ '. ~ ...~..:." : ". '.. ~ ~ . . 44-86~1

VEHICLE APPLICATION
F-150-"":'F-350 And' Bronco'.

'REMOVAL AND INSTALLATION
NQTE: Due to the- conversion from ,single 90 degree
Rod to double 90.degree Rod, it may b~ necessary to
remove more parts than the instructionsindica,e. This
aQtion' will allow more m~rieuverability of the Rod ,and
ease the Removal Process. ! " ,

Tailga~e Latch and.. Support Ca~le

F-15O-F-350 Pickup,

Removal and Installation
1. Remove 10 ret~ining 'screws from ~ailgate' inside

, panel access opening cover to tailgate assembly
and remov.~.

2. Disconnect two tailgate latch release ,links from
tailgate latch contr91 assembly. .

3. Remove two screws retaining. tailgate latch
assembly to the panel assembly.' Remove latch
asse~bly (both sides) by ~liding out the link.

4. Remove link f~om latch ~ssembly.

5. Remove support cable .from latch assembly by
removing screw retaining support ,cable to latch
and remove cable. .

6. Prior to installation take out the slack in the links
and latch~s by gently pulling the link to the center
of the tailgate. Close plastic clip over the closest
thread of the -link.. . .

.7. -To install, reverse Steps' 1 through S.

Handle and Control Assembly

Removal and Installation
1. . Remove tailgate, inside' panel access opening

cover.
2. Disconnect two tailgate latch release links from

tailgate latch control ~ssembly.

3~ Remove two nut and washer assemblies retaining
handle and control assembly to tailgate outside
panel assembly' and remove handle and control
assembly.

4. Prior to installation take"' out the slack· in the' links
and latches by gently pulling the link to the center
of the tailgate'. Close plastic clip over· the, closest
thread of the link. .

RE~OVA~ ANP. I~STALL~T~ON (Conr.d) .:
Tailgate Latch ,Release Handle ,and..L9Ck, . .

Release Control Assemblies .......•. ~ ..'. 44-86-1
Bronco .....•.•. ~ ", . ~~ .: ' ~~.'.. ~\ :' "44-86-1

Tailgate Weatherstrip ......•..............'. ~;. 44-86-2·
, Bronco ..•.......................' . ,;, ... '. . 44-86-2

VEHICLE APP'l.lCATION·. :~.'~~.~, :" .... ~ .:.. ~;~... ~ '. ~~ ~'- 44~86-1
lr" ' •. ,r, .... .

5. To install, reverse Steps 1 through 3.

Tailgate

F.-150-F-350 Pickup

Removal and Installation <

Remove the. tailgate support strapst the pillar T-head
pivot. Lift off the tailgate atRH hinge; then pull off the
LH hinge. If a new tailgate is being installed, transf~r all
mouldings, latches, hinges, brackets, links, clips' and
wa~h,ers to the new tailgate.

Bronco

Removal

1. Unlatch the tailgate" handle (Fig. 2) and lower the
tailgate: Disco'nnect the LH and RHcable
assemb~ies at the tailgate (Fig. 3," View B) ..

2. ,Di~connect "the tailgate window motor wire at the
connector. Pull. the lead wire from the'tailgate bOdy
rail~ .

3~ Support the tailgate while' it is in the up position
and .slightly open, and' remove the torsion bar
retainer from 'the body (Fig. 3, View B).

4. . Remove the three screw and washer assemblies
" :-that secure the LH and RH hing'eassemblies (Fig.
. 3, View B) to the body. .

S·. R~move the tailgate from -the ,vehicl~.

Installation
1. Position the., tailgate ·to the body and support.

2. $ecure the hinge. assemblies to the tailgate.

3. Attach the torsion bar retainer over the torsion bar.

4. Connect the t~ilgate window motor wire. .

5. . Secure the cable assemblies at the tailgate.',
Remov~ support and 9hec~ tailgate operati<?n.

Tailgate Latch Release Handle and Lock ,
Release' Control Assemblies

Bronco

Removal

1. Lower the tailgate and remove the inner ac.cess
cover (Fig. '2). .

2. Remove two screws attaching the handle
assembly to the tailgate (Fig. 2) ..
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44-86-2 44-86-2'

7.

3.

4.

5.,

" ,

3." Remove the rod from the clip retaining the handle
rod to the IQck control.

4. Remove the handle and rod assembly.
5. Disconnect the latch release links and: the latch

..; 'control' rod, (Fig. 2, View'" A).' .:. '. -, . .... ',:

6. Disconnect, the electrical connector from the
interlock switch (Fig. 2, View A).

7. Remove three screw arid washer assemblies that
retain the lock control'to:·the ·tailgate.' ,.

8.- -' 'Remove the- lock contrOl" f-r~m the tailgate. ,:
~ .' Ii!.,. .• I • ..

Installation . ,
1. ,Position' the"lock control "intp :the tailgate. Ins~all

three screw and washer assemblies and 'tighten to
.~.9-14 N· ,r:n (6:11: ft~IP).

2. Connect the electrical connector.

" \

.... : ...

" ..,.' , "f"h ':.' ...

Position the latch control rod and install the clip.

Position·the latch release links and.~install' the clips.
'; ( r ' " ,\." ;'< . " '

Positior;l:'handle and rod assembly to the tailgate.
,Connect the rod to th~ lock control and install clip.

6. Secure two ~cr~ws retaining the handle assembly
'. to the tailgate. .",

Install the 'inner access "cover.
• .. r : ., .. ~ ..

Tailgate W_:athf;!rstrip

Bro'nco

Removal and Installat~on,
, .

Refer to Section 44-92, Tailgate 'Weatherstrip for
~. -,-tailgate weatherstrip removal and installatio.n

. procedures.

, .:-. ....

...; ',t.

.,. ..... ';.

",- ( ..

'.

. '4...:

....... '.'.

.. ~

.("'. ;

' .. ;."

I, I

.. \.'
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~
I

Q)
0)
I

W

~

e!.
~
D),..
CD

LINK
9943868~:

PANEL
ASSEMBLY'

VIEWD.

SCREW AND WASHER
ASSEMBLY-N606689-S39

TIGHTEN TO
. 22-34 N'm
(16.2-25 IT-LB)

PANEL
ASSEMBLY':

" LATCH ,-;.
ASSEMBLY

9943150

NUT AND WASHER
ASSEMBLY-N620480-36

. (2 REQ'D)
TIGHTEN TO 9-14 N'm

. (6.6-10.3 FT-LB)

--

PANEL
ASSEMB'LY

----::: ---,
,~,rf'

~ll~T AND
r----- WASHER
.. ASSEMBLY

~6tY90\..

.~~,. I'

I

~./. I

ROLLER .
I ASSEMBLY'

'9~4370BJ8 .

'/',

/

• ',. 1 • BUMPER

••~,,c:::::.::,. ====:,' '" 99,40224
.~' ~.

• A~~~~~~Y '~~"~1H'"'I' :.:; ". .
. 99432A06 -

TIGHTEN TO,' I ,-
33-45 N'm

(24':33.2 FT-LB)

'1

VIEWS A
AND 0

~.~.....

.UJ~
VIEW E

APPLY LUBRICANT, TYPE
ESB-M1C185 OR EQUIVALENT, 

TO INSIDE PORTION OF TAILGATE
RETAINER HINGE CUP.

PANEL
A?SEMBLY.

Fig. 1 Tailgate Instal~ation-:Style~id~"~ick-Up .

VIEW B VIEW IN CIRCLE 'c VIEW E VIEWF

N7396·2A
~
~
I

Q)
0)
Iw·
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~.

~•CDen•
~

~
~
I

CDen
I
~

-t
!.
i5
D)
~'CD

SCREW AND WASHER
387819-5100

'TIGHTEN TO
3-8 N~m

,(2-6 FT-LB)

, N4236-2H.,'

VIEW E

LATCH
43150

LINK
'43868

~

,.,
I
I
I..........,

.:~ '/\
.,,/

/:'

PLUG BUn-ON
388016-S

HANDLE
431C62

VIEW 0,'

"

'PLUG BonOM
, '388016-5"

CONTROL
43170-A

CONTROL ASSEMBLY
9843170-A

'CLIP "
382929-S'

LINK
9843868

VIEW A

LATCH ASSEMBLY
9843150 (RH)
9843151 (LH)

VIEW IN CIRCLE B .

LINK
9843868

~ ,

ROD
ASSEMBLY

9843880'

FIG. 2 Tailgate ,,~~tch ·Release and Lock Control-~r~nco
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SUPPORT,
402;4

".
".•.0)
0)
•U1

'-/'.-

-f
!.

C6.m,..
CD

.,~ .. , f

.""-' ....

TORSION BAR

TAILGATE
ASSEMBLY

WASHER
386659-S1oo \\\ \

MAX. 2 PER SID~~'\\\ .~

, ' ~ \, y' \'~
. . ~

~ ,.STRIKE.R .0. . . .. '.'''\< .,ASSEMBLY· ..., .
431F52 . '

TIGHTEN ,TO . ~~ -
30-45 N'm RETAINER

(22-33 FT-LB)

,-

TAILGATE
ASSEMBLY

40709

TAILGATE
TORSION BAR

COVER
43121

,BOLT' .'
383178-S40 .

TIGHTEN TO
28-40 N'm

(20-30 FT-LB)

FIG. 3· Tailgate Installation-Bron~o

VIEW A

SCREW AND WASHER I ' ,WASHER
ASSEMBLY· . 383180-S40
574i2-S40
TIGHTEN TO
8-14 N'm"
(6-11 FT-LB)

CLIP
377105-S

VIEWS.

TORSION
BAR

·HINGE' :.
43000-1

N4235-2E
:t .
•0)

0) .
•U1
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. 44~92-1 Tailgate Weatherstrip 44·92·1

SECT'ION44·92 Tailgate Wealhersfrip

. .,

REMOVAL AND. INSTALLATION '
Tailgate Weathe~strip Assembly '. ~' ~ 44-92-1

SUBJECT . PAGE SUBJECT PAGE'

VEHICLE APPI..ICATlqN .. ~; .... ,..... : .....•.. 44-92-1
...-

VEHICLE APPLICATIQN'
All Models.

REMOVAL AND ·INSTALLATION

Tailgate Weatherstrip·. Assembly
Removal
1. Lower t~e' tailg~te.

2. ,Remove' the scre'l.'s attaching the tailg,ate
weatherstrip an,d weatherstrip retainer to the body
(Fig. '1). '. '

3. Remove weatherstrip and retainer. from the body~

Installation
1. Position the weatherstrip to the Qody arid install the '

upper attaching screws. .
.2. Secure the- right and left weatherstrip attaching

screws to the body sill and push the weatherstrip
'.onto the body' pillar flange. '

3. Position the ·'iower. weatherstrip retainer to the boc;Jy
an,d 'attach" with eleven screws. '

; ,

tJ·'

"

~ FIG. 1 Tailgate 9pening' Weatherstrips-Bronco

',-~ . ,

'.

I
" ......}.. - ....
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45-01-·1

~ ..

TRIM, "INTERIOR
f'" ~ •• : .... .~•••• ~ I • .:. -' •.•

CARPETS AND. FLOOR .MATS •.•..~.;.',.••. o~ ••• '.-. 45-26-1
CONSOLE ASSE'MBLY ' ~ .. 45-31·1
HEADLINING ..............•.......... ~ 45-41-1
INSTRUMENT PANEL AND PAQ '•. ~' ,_ •..... '45-61·1

. ... '.,

. ' ,~.

SECTioN TITLE

1:.
~.,~ , .

'PAGE

(70000)

SECTION. TITLE PAGE

INTERIOR TRIM PANELS •..'.. 0 •••0 •••••• ~.'••••: • -45';11 ..1
MOULDINGS' .'....•. : •............'. ,a ~ • ~ 45·16-1
TRIM, INTERIOR~ENERAL SERVICE 45-01-1
TRIM P~NEL~DOOR' -: 0: .~ 45-0;3-1

SECTION 45-01 Tri'm, Interior:""Ge'neral Servic~

CLEANING PROCEDURE
Cleaning Lap~Shoulder Safety Belt .

Webbing , 45-01-2
Cleaning Leather or Vinyl Interior

Trim ,;. ......•......... ' 45-01-2

_,SUBJECT . PAGE SUBJECT PAGE
'J •

CLEANING ,PROCEDURE (Cont'd)
Cleaning Simulated Woodgrain or Plastic

Interior'Trim ~ "~a •• ;, ~ •••••••••• 45-01-2
Fabrics ' ~ :' 45-01-1

VEHICLE APPLICATION '.0 •••••••••••• ~ ••••• 45.;,01-1

VEHICLE APPLICATION

E-150-E-350, .F150-F350, F-Super Duty and Bronco
Vehicles.' ~

CLEANING PRO(;EDURE

Fabrics

The following procedure is recommend~d 'for the
removal of spots and stains encountered in service. It is
important that proper cleaning techniques and cleaning
agents be used;" to prevent the stain from setting, or
alteration of the color and/or flame-resistant properties
of the fabric. .

1. Remove. excess staining material from fabric by
o scraping or wiping with a clean cloth (blot if stain is
wet).' .

2. Identify the staining material if possible.

,3. Clean the fabric as outlined. in the following
Methods "A", "B", or "C". .

: CAUTION: Test all cleaners in a small hidden area of
. the fabric prior. to use.' If fabric color or texture is

adversely affected by a particular ,cleaner, do not
use. .

METHOD- '~'A" (SPOT CLEANING) Stains su'ch as
grease, oir~ tar; water spots, c"rayon and lipstick.
NOTE: Using other than recommended cleaners or
procedures may adversely affect fabric flammability,
appearance or durability.
1. Spray stain with Ford Spot Lifter E2AZ-19526-A or

equivalent from a distance of 203-254mm or (8-10
inches) as directed on the instructions furnished
with the can. .

2. Allow the, Spot Lifter to dry completely,' forming a'
white powder on -the surface of the fabric. .

3. Brush and vacuum the white powder from the
surface of the fabric. .

4. If the soi,ed spot is not removed from the fabric,
repeat Steps 1, 2 and 3 as necessary.

CAUTION: Use care during application 'of the spot
lifter to avoid contact with Vinyl trim.
METHOD "8" (GENERAL CLEANING) Stains such as
grease, oil, tar, adhesive, crayon an9 .lipstick. -
1. If the, stain is still visible aft~r. 'performing spot

cleaning procedure (Method "A"), blot the soiled
area with a clean cotton cloth saturated with Extra
Strength Spot and Stain Remover 87A..19521-AA
(ESR-M5B.1 ~7-A) or ·equivalent. .
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45-01-2 Trim, Interior-General Service 45-01-2

2. Rub in a circular motion while continuously
exposi.ng clean portion of cloth~

. 3. Gradually·widen area of applicatiqn onto edges of
design, pleat,' or bis~u~~.

4. Repeat Steps ,,1, 2 an~ 3 ~s necessary.
5. Wip~ . cleaned ,area' with clean, damp cloth to

re~ove any, residu~,1 ~Iea~er.

METHOD "~CIt (GENERAL CLEANING) Stains such as
dirt, dry sQiI, food,'- pop,. and coffee.'

1. Apply~'" Ros~n'h~'p.~:' ~u'ti-purpose, rug and
,upholstery cleaner ,with "a clean brush or sponge as
directed in the label instructions.'" ". .' , .' :

2. Rub in a· circular fl1Q~ion until st~in is removed.
3.,' Gradually wid.~n ·area of ,~pplication to:edges of

design, p'eat, or l)i~cuit.· ' .

4'. Rep~~t Steps 1, 2 and 3 as nec~ssarx.

5. Rub cleaned area with a ,damp clqth to' absorb
residual cleaner. .

'6. Allow to dry a~ room temperature." . _
NOTE: Spot cleaning described in Method "A" will be
sufficient 'on fabrics ~which ... are"not,excessively· soiled..
However, to maintain a uniform appearance of the seat
material in the event of severe soil'·and stain, the entire

.. . .- ~ .
" t

~ ...

'seat or insert Will have to be cleaned to prevent a "ring"
. condition. .

·Cleaning Simulated Woodgrain Qr Plastic
Int~rior Trim .

C'lean soiled or stained surfaces with Multi-Purpose
.Cleaner Concentrate 88A-19523-AA (ESR-M14P4-A) 9r
equiv~lent, diluted~in accordance with laberinstructi(;)ns.
Apply cleaner with a soft cloth. Remove mild abrasions

. (key marks, etc.)' on woodgrains surfaces with Ford
Custom Silicone Gloss 87'AZ-19530-AA
(ESR-M11826-A), FQ'rd ~ Cust0.i,m Pa.$te Wax

.', 84A-,195~4'-A (~~R-M 1.1 823~A), Qr equivalent.

cl~a~ing Le~ttler o'i vinyi I~terior Trim
i ..:. , ; ~I~an vinyl gr.l.eath.er. i~terior trim with Del~xe'Leather

. and- Vinyl Cleaner EOAZ-19521-AA (ESR-M14P4-A) or
equ~y~l~nt by ..fo~~owing instructions -on th~ label. ,

¢Ieaning Lap-Shoulder Safety' Belt We~J)ing ,
. Clean the belf 'webb'ing 'with any miid soap 'solJtibn
recommended for Gleaning upholstery 'or carpets; follow
the instructions provjded with the .sO'ap. .'

CAUTIQN: Do 'fiot, bleach 'or 'ore-dye the' webbing~ "
Bleaching or dyeing the webbing 'can reduce both

'. ~el~ ~f!~c~i~.~.ness .~nd o.c~upan~ sa.fe~y.

J .. '

• I.-

" .... ..... ~

..... "" ,.f

. ~. I
1'_

'.t·
" .. "

1 •••••

" . ~ .

). i

~,. 1"·,. ::; ... '.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



45~03-1 .Trim· P~nels""";Door 45-03-1

.SECTION 45~03 Trim Panels~Door

. ' ,

REMOVAL AND INSTALLATION· /
Door-Trim :Panel - : ' 45-03-1

Brorico,'" F-150--:-F.;350 and F-Super'
. Duty ,' ~. : : ,~' ..,' -:~.'~ .- 45-03-1 .

E-150-E-350 ..~ , ~ .'~ 4~-03-1'

Side and Rear Door Trim~ Panel ~: ' 45-03-3'
E-150-E-35O-:-Cargo Van H~nged "Doo'r _,~

Panels-Rear .. : '.. ~ ' . . . 45-03-3
E-150-E-350 Cargo Va~s and Wagons ""

Rear Door Trim' Panels ' '. .. . . . . 45-03-3
E-150-E-350 Side' Hinged Door'Trim . '

Panels .,...... ~ .' .,'. '..'.. : . '... '..... ~ . '...."Ii 45-03-3

PAGESUBJECT. PAGE SUBJECT

REMOVAL AND INST'A'LLATION (Cont'd)
Side and .Rear Door .Trim Panel (Cont'd)
'E~1S0-E-350 Super Vans 'Rear Door .

Trim Panels ~' : 45-03-3
Sliding' Door Trim Panel .. '.. ~ ~ .. '..' . . . . .45-03-2

E-150-E-350 and Club Wagon : · 45-03-2
~-150-E-350 Cargo Van .. ~ ~ ., .':~~,t••••• '. '. 45..03-2

SPECIAL SERVICE TOOLS' , : 45-03-8
VE~ICLE APPLICATION .. ' ~ . ~ 45-03-1

Removal,

1. "Remove the armrest retaining screws and remove '
the armrest from ·the door :inner panel (Fig. 5).'

2. Remove the two nuts from the inside door. handle
and remove' the, handle and·· trim 'c'up.' 'Refer to
Section 44~11, 'O'oor Latches' and Locks. ". "

3. If .the vehicle,· 'is equipped l:.with ·a stereo -'radio, "
remove four screws retaining the spea'ker. grille and
remove the grille. , ', ',' ' , :

4. Rehlove~ the window regul~tbr ·,',handle·' retaining
·screw. Remove the handle :and washer.

Usfng the Trim Pad Rem.oving T,ool from Rotunda
"Moulding/Trim Kit, 107-00401. 'or . equivalent,
carefully pry trim panel away ',from' do'or inner p'anel

: ~n.d· remove trim panel.' -
NOTE:' At no time- should the trim panel. be useqto
.rem·ove the push pins :from the in'ner panel holes.

. " ',' . i',' ',:.. '..

'Installation. .. .

.1. Replace any_bent., darT)aged' or rpissing push pins
on the door trim panel. Position· ·tt)e'·trim panel' to
the door inner panel, locating the push pins in lthe
countersunk holes. Firmly push the trim panel at· ..
the p'ush pin locations to seat eac~ push pin into

. the holes in the door inn~r panel. ': .

the push, pin locations ,to seat each push pin 'intq
,the. h~les in the door inner pa~el. . .. ,

2.. Install the switch housing for the. power rearview
" outside mirror,. ,if .so· ~quipped. . . ,

·3. 'Install the door, lock cori~r.ol, 'if. so equipped.
. , NOTE: On units' 'With power do~r 'Io'cks, install 'power

door lock swit~h ~ousing. , .
.4. Position door window regulator handle'to door and

install retaining 'screw.
" .

NO,TE: On units with power windows, install' power
,win,dow switch housing.' .. ",' ,', '.
.5.', ~lnstall' inside door .~andle a~nd retaining s·crew.

6. . Position trim parielarmrest area to door panel and
. install retaining ,screws(s). '. '. '. ,. ,

E-150-E-350

VEHICLE' APPLICATION " .
E-150-E-350, F-150-F-350, F-Super Dut~· and Bronco'
Vehicles., .

:RE'MOVAL' AND IN'STAL,LATION'

Door-Trim Panel

Bronco~ ~~-1:50~F·350 and F~Super Duty

. Removal

1.' .,;' R,emove the ictew(s) retaining the 'armr.es~ area of
the trim' panel to t.he door' inn~r panel (Figs. 1 and, '
2). '

, '2. Remove the screw retaining thedoor'inside handle
and re~~ve the hanole (Fig. 3). ,

3. 'Remove' the s'crew reta'ining the door window ',~'
. regul,ator handle and remove th~ handle ~and .' ..

'. ,washer, if so. equipped (Fig. 3).
. ,.. ' ..

NOTE: On units with power winqows, remove the
pc;>wer. ~indow switch housing' (Fig. '14). R~fer to
Sectiofl 42-08, Ppwer Win09ws~, "

4. .' Remove "the '. door ·.Iock co~trol,· if so eq'~ipped.
Refer 'to Section 44-11, Door Latches and, Locks.

NOT.E: On units with power door locks, r~move the
power. door."Iock switch housi~g. R'efer to Sectio'n
44-16, Door lock~-Power. .

5. R,emove the switch housing for t~e:po~er rear view
outside 'mirror, if so' equippeq. Refer, to Section
35-50, Mirrors----In~ide and Outside. . ,5.,

6.' Using the",T~im P~d R~n;oving Tool, from Rotunda
Moulding/Trim Kit 107-00401 ,or equival'ent,
carefully pry the trim panel away from, the,d.oor
inner ·pan~1 'and remove the tr~m panel. ~

, NOTE: A{'no time should thetrirTf panei be used to
'.r~·move p~sh pins fro·m.-the ihner pa~el. 'holes. :

Instal,l~tion ,
1.~ 'Replace' any b:ent, damaged or mi,ssing push pins

on the d09r trim 'panel. P,osition the trim panel to
tile door inner panel, Iqcating' push pins' in the
countersunk holes. Firmly. push' the tr.im panel at
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45-03-2 Trim' Panel$~Door 45-03-2

HI SERIES SHOWN
BAE SERIES TvPICA~

SCREW AND WASHER
ASSEMBLY

. N800944-SW
(1 HEQ'D.EACH SIDE)

t' DOOR TRIM PANEL
ASSEMBLY-1523942 ·

SCREW'

".'

MAP.
~ COMPARTMENT

.. {HhSERIES ONLY)

PUSH-PIN
N802900-S

(8 REO'D EACH SIDE)

. 'r ~ ,

. bOOR-ARM
:·REST····
'SUPPORT .': :
~ASSEMBlY.·

15240"22 :.
~: . .

,,' ;'.

.;} ,

.
Bronco, F-150:......F·350 :and ·F·Super Duty Truck Door Trim~::Panel.. lnstaliatiori

INSIDE DOOR
TRIM PANEL '

BELT VV/STRIP ,
TO BE FLUSH, '.

TO VENT WINDOW
DIVISION BAR

..... \

" J. R52~-28 .

. ~ . "

VIEW'C

DOOR TRIM
PANEL ASSEMBLY

'f

,- -, .'"VIEW B

SCREW AND WASHER SPRING NUT
ASSEM~LY-N610939-S2', 802539-S2
. (2 REO 0 EACH SIDE)· (2 REO'D EACH SIDE)

TIGHTEN TO
1-2 N'm ',.

(8-17 IN-LB) ~..
'-.) :::::::::-....

FIG.
',"

2. Po'sition .the inside 'door handle' and trim c.up to the
doo~. ,and 'install th~ retai~ing nuts. . '

3. If the vehicle is equippeq with'stereo radio; position
the speaker grille and 'install the retaining' screws.

4. Position the window 'regulator 'handle 'and washer
to the window', r~gulator and irist~1I retaining screw~,

5. Inst~1I the armre$t to the' door inner, pa~~1.

Sliding" Door Trim P~nel
f "... .", .......

.E-150-E-350 Cargo Van-

Remov~ the 'sliding ,door trim 'panel retaining ~crews
and remove the panel (Fig. 6). Position replac~ment ".
panel to door assembly and install retaining screws:'

• of ..

E-15~-E-35~,arid Club Wagon

,.Rem'oval ....

1. Carefully pry·. the two pull strap end caps off.with a
small screwdriver.

2.' Remove the pull strap', ret~iniri'g .screws and pull
strap. The,pull strap screws reniainattached to the

.pull strap.,·,,·,·· " , ~

~3 .. ,- D.iseqgage the' door trim panel' p,ush, pins -
\ . individually from the attaching. noles inJhe door'

- inner panel uSing the Trim 'Pad Removing Tool
.:' from Rotunda Moulding/Trim ~Kit 107-00401 or
. "equivalent.-,(Fig. 7). " .

NOTE: At no·time shbuld th~ trl"m pan'el be used t6
". ·p~ull ;.the' push, p!ns from the inn~r panel holes.'

.. " ~ ". ~ . . .'

Installation

1: ,.Replace any' b'ent, damaged or missing push pins
.on- the trim panel.. Position the trim pane~ to the

," 'door inner pane·l. 'Position the 'push pins"in the
'countersunk holes. Firmly push the trim ppnel at
the push pin locations to seat each push 'pin into
'the holes· in the': door inner' panel: . .

._ .0\. .... '. '....

2.. P'bsiti~n . the 'pull' strap·~ 'onto the ~I~~er. pan~1 and
·tighten the retaining screws. . '
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45-03-3 '

."
TO FRONT OF BODY

,Trim Panels..,...D~Qr

DOOR ARM
REST CLIP
24146 '

REAR DOOR
TRIM PANEL

,21440

v,eWA

~5-03~~ .

PUSH PIN
N8019~~C .

R3773-2A

FIG. 2' F·350 Crew Cab Rear DOQr Trim Par:'lel Installation

3. . Snap the two end caps· !nto·. the pul! strap
: assembly.

Side and Rear Door Trim Panel.. .. ): ......

~~f~rtoFig~~,~. ~nd 9. ,

. .
E-150-E-350 Side Hinged Door Trim ,Panels

Remove retaining screws and trim panel (Fig. 8).
Replace any bent, damaged or missing trim clips on the
panel. position' replacement trim panel to door
assembly and install retaining screws.

E-150-E-350~Cargo Van Hinged Doo~ Panels-
Rear .

Remove retaining screws and, panel from door (Fig.
9). Position replacement panel to door assembly and
install. retaining screws.

E·15O-E·350 Cargo Vans and Wagons Rear ,"
Door Trim:Panels '

Removal"
Remove the door trim panel push pins individually

from the inner door panel using the Trim Pad Removing
Tool from Moulding/Trim Kit 107-00401 or equiv,alent
(Fig. 10). , '." .'

NOTE: At'nq.time should the'trim panel. be used to pull,'
the push pins from the inner panel holes.

Installation
Replace any bent, damaged or missi"ng push pins on

the. paneL Position the trim panel to the door inner panel
and locate the push pins into the countersunk holes
(Fig. 10). Firmly push th~ trim panel at ·the push pin

-locations to seat each push pin, into the holes in the
door inner panel. '

E·15O-E·350 Super Vans Rear Door Trim Panels
Remove retaining screws' and .,trim panel (Fig. 10).

Position replacement trim panel to door assembly and
install retaining' screws.
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SPACER
23227

..•.

'" '~~'.". :..~.

. "

DOOR WIND0W
REGULATOR' HANDLE

RETAINING SCREW
390334-S7~

TIGHTEN TO 3.7-5.4 N·m
(33-48 IN-LB) , ...," t: '. ~ ,'. '

VIEW IN CIRCLE C

DOOR WINDOW
REGULATOR HANDLE
. '~, 'ASSEMBLY-23342

• .10...-,1'"

DOOR INSIDE
HANDLE-22614

~

DOOR INSIDE HA~DLE "
,,' ,RETAINING SCREW ',' . ~~'" :
ONTARIO PLANT-ONLY-N801271-S100 . -- ~
ALL EXCEPT ONTARI0-N800527-S100

TIGHTEN TO 9-14 N:m
(6-10 FT-LBl,

View I~ CIRCLE Ii ~ "

. ,

R3902-2D
~ '0 • •

., .. ,'" ...' ....

FI,G. ,3 Do~r .Wind.9w ffeg~~ator ~n~ Ins,ide Handle~F.-Series, Bronco
" ~ ~.. 0.. tI '.' , • 0 . ...- '. ( ':.-

. t·,,'

. '-, '. ~ '.

,f :.

) , ~ .
'J :. . :~. .; .

,,~ :'

..... :':"".
'\,,- T'.
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45-03-5 Trim .Pa~els-Door

POWER WINDOW
SWITCH ASSEMBLY

( ',.14529

MAP
COMPARTMENT ---__a

PASSENGER SIDE SHOWN-DRIVE SIDE SIMILAR
VIEW A

45-03-5

INNER
DOOR
PANEL

-j

WIRING
ASSEMBLY

SWITCH
-CONNECTOR --------.,

ASSEMBLY

DOOR TRIM
~~NEL
ASSEMBLY

SECTION C

SWITCH
HOUSING

ASSEMBLY-

DOOR TRIM
PANEL

ASSEMBLY

R4674·2A

FIG. 4 Power Window and Power Door Lock Switch-F-Series, Bronco

·r"'..,

'.,

,'.
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45·03·6 "[rim Panels-Door

SCREW
N801946-S9

NUT
N800466-S36
(4 REQ'D)

DRIVER SIDE
VIEW B

cLIP
24186

(3 REO'D)

SEALER-ESB-M4G32-A
(OA EOUIVALENT)

SWITCH
ASSEMBLY

14017
(1 REQ'D EACH

SIDE)

" f

VI~W A EXPLODED

SWITCH
ASSEMBLY

14529-PASSENGER SIDE
14~O-DRIVER' SIDE

SHROUD .. '
~24A14' ,

SHIELD
20770

PASSENGER SIDE
VIEW B.

. ';SCREW
N801946-S9

HOUSING
ASSEMBLY

14A335.PUSH' PIN.
". .N805257-S

(18 REO'D)

SCREW'
55916-S2

PUSH PIN (3 REO'£))
N805257:S . 2.49-3.05 N'm

(22-27 IN-LB)

DRIVER SIDE SHOWN
PASSENGER SIDE TYPICAL

MAIN VIEW

, .
FIG. 5 'E-150-E-350 Door Trim Panel Installation

R2054-2F

SCREW AND WASHER ASSEMBLY-381801:.s2_____

UPPER PANEL ASSEMBLY-27500 ~

FIG. 6 .~liding Ca~go Door~Trim Panel-E-150-E-350 FIG~ 7 ~lid~ng Cargo Door-Trim Panel-E-150-E-350

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



45..03-7 Trim Panels~Door , 45-03:;7

SCREW AND WASHER ASSEMBLY
- ° 381801·59 (6 REQ'D)

° .' EACH PANEL
ASSEMBLY

SCREW AND
WASHER

° ASSEMBLY °

381801-59 '

.;. FRONT SIDE DOOR PANEL
°ASS~MB~Yo~27411 . . 0.0

REGULAR AND SUPER WINDOW VANS.
AND-0

WAGONS SHOWN SUPER VAN TYPICAL

FIG. 8 Side Hinged Door Trim Panel-E-1So-E-3S0

°PANEL ASSEMBLY UPPER BACK
DOOR-45220

UPPER SIDE DOOR-27500

VANS-WITH AIR CONDmONING

REAR DOORS SHOWN
SIDE DOORS TYPICAL

CARGO VAN SHOWN .
SUPER VAN TYPICAL

R2533-1B

FIG. 9 Cargo Van Hinged Door Panel-Rear

• , ~ "1.

PANEL
:ASSEMBLY

HANDLE AND
RETAINER

ASSEMBLY

VIEW B

REAR SIDE
DOOR PANEL
ASSEMBLY
27419

COVER
ASSEMBLY
22670

R2532-2F .
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I
"~

Trim :Panels~Door

"

TO FRONT :'
OF BODY

~

ESCUTCHEON
, '265A60

, -.
.,: ' PANEL

ASSEMBLY
.' , 45594

. ,

ALL WINDOW VANS AND WAGONS

SECTlONA,

45..03-8

BACK DOOR PANEL'"
ASSEMBLY-45220
AND
BACK DOOR,
LOWER TRIM PANEL'

..' ASSEMBlY-45594 .

R2534-2E'

FIG. 10 Rear Door Trim ,Panel-E-1SQ-E-3S0 Car$Jo Vans ~nd W~gons ~

SPECIAL SERVICE TOOLS

ROTUNDA EQUIPMENTI Model Description

MoidingfTrim Kit

CR4673-1A

~, -, .

.j '-':."
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4S·11~1 Interior Trim Panels 45·1-1;.1

SECTION 45-11Interio'r Trim·Panels
..

",

..-. .

REMOVAL AND 'INSTALLATION (Con"t'd)., . .'
Side Trim ,Pa~els (Cant'd): '

F-150-F-350 .•••••..• ,:~ •............ : ..... 45-11-1'
SPECIAL SERVICE 'TOOLS.•.....'•..••.•..... 45-11-.1
,VEHICLE'AP~LICATION .'•• ~ .•...•••••. ' 45-11-1

SUBjECT . 'PAGE

REMOVAL AND 'INSTALLATION
Quarter Trim' Panel .......• ~'. :' '..• ~:. 45-1'1-1
E~1507-E·350 •...•...... ' '. ~ •••••. 45-11-1

Side Trim P~nels .....•• ,~ ••.•••••'.•.•• :~ •. 45·11-1 '
Bronco ••..• :. ~ ..•..••• '•••• ~ ....•••.... ~,. 45-11-1

SUBJECT PAGE'

,'. " • '. ,<" •

; I

CR4673-1A:
,"

Description

M6ldingITrim Kit

,ROTUNDA EQUIPMENTI 'Model

~. - ......

, "

E·150-E-350
R~fer to Figs. ','1- through" 1'6. ' ....:
Before removing the LH sid~ trim panel" adjust the

driver's seat .forward. ' ' .

: Before removing the RH side trim panel, ,remove the
right seat assembly from the'vehicle,; Ref~r to,Group 41.

, '

Quarter Trim ,Panel

REMOVAL' AND INSTALLATION
" Si~ce all interior trim 'panel~ ~re 'retained to the body "
panels with screws'and/or metal strips, the removal and "
installation procedure~ are 'obvious,- as shown in the
as~embly illustrations. Trim panels, and retainers are
shown ,in Figs. 1 through 24. Access' to some of these
panel~, however, 'requires prior: re~oval of other parts~ "
Applicable ref'!loval proce,dutes, are 'outlineq as follows:

VEHICLE APPLICAT~ON 'Right Tril'}1' Panel, RM siqe-Remove the two rear~
, .' bench seats, the spare tire, and window garnish ' .

E-150 Through E-350, F-150 'Throug,h 'F-350, F-Sup~r " moulding. RefE,lr to Group 41. ," ':.' "
Duty and Bronco. , " Rear Trim' Panel, L'H side....:-Remove· the two rear

bench seats and window garnish moulding. Refer, 'to'
, Group 41. .

F'·tSo-F-3S0 .'
.' 'Refer 'tq Figs. 17, 18, 19 and 20 for' removal', and .
installation of trimpa'nels'.

:Bronco. ' ,

:, Refer to' Figs. 20 thro~gh 24 for 'removal an'd
installation of trim panels.

" 'NOTE: When 'removing panels retained .by· "push pins
USE3' ,the Trim Pad Remqving Tool' from' Rotunda·"
Moulding/Trim Kit 107-00401 or equivalent to carefully."
pry tri'm panel, from inner panel. Replace. ,any bent,
damaged or, ,missing pu~h pins. :' .

SPECIAL ;SERVICE TOOLS ~~ .

Side' Trim Pan~ls.

Front Trim Panel, LH Side-Remove the first bench
'seat·and YiindoW garnish mo.ul~ing~ Refer to Group 41 ~

'"

~
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Interior Trim Panels· 45,;,11·2

.~ .

.'
~- .. , .

'. "
" BODY

'SIDE FRONT'
TRIM PANEL

UPPER FRONT
RETAINER

310A53 '

... '. I ~ .. • II •

-. BODY SIDE FRONT· •
TRIM' PANEL SUPPORT:

{, ~, . 314'93 :; ~

• '. f" '. ~."::.

VIEW E

FRONT SEAT
SHOULDER STRAP
RETAINER COVER

166~2831'1-------1rBODY SIDE
°
1

~ -- FRONT TRIM"111 JL ~ IPANEL UPPER
~ , I FRONT· .

~I ~ I'RETAINERr· t; II 16310A53

SCREW ~I ,.~Ill
383352-S8 VIEW,J

i ~~ . .. .. \.~. •

BODY SIDE BODY I.

FRONT TRIM PANEL SIDE FRONT
LOWER RETAINER (LH) TRIM PANEL

~ -.. ":31 OA~5-,A: , ' ~ .' ~, ". LOWER FRO't..fr : .
. 'RETAINER~310A35

'{ .R.p.a. FOR ALL G~RGO.. ' , '.' . " ,
.' .VANS,;138" W't1EEL ·BASE

VIEWD

'(WITHOUT ARMREST)
. VIEWH

TAPE TApE

M3G~

=e:].:;

Boby SIDE REAR 'CORNER
TRIM, PANEL ,UPPER RETAINER. ' . '~'.
. ) ,.•. ~~ ~10A91 " ; _,,'.,,""

. BODY SIDE REAR TRIM PANEL
.-,TO FLOOR RETAINER

31374

FRONT OF
, ~VEHICLE

~
-," .."

-~.._~.

.... ~~?":-...

~
:""~'I
,. , ; ~

.. ~, : ~

r·::: .

, ~:~ ~ , f •

SCREW'
383352-S8 .

VIEW C

BODY SIDE REAR
CORNER TRIM PANEL.

LOWER RETAINER'
310A92

SCREW ""~'~
. 383352-~~ ~"~

?:~\
t

BODY SIDE REAR J.--
TRIM PANEL ~~=....-:".

LOWER SUPPORT
2231188

VIEWG

BODY SIDE REAR. TRIM
PANEL UPPER RETAINER

311A62

,1-'::1'- -11'I'

:::: <1'1 ~
I. ~ ; .,

SCREW
VIEW B 383352-S8

'~.,~.-'vSCREW·

!~jO .'
k '~ LOWER PANEL

SUPPORT-31188

VIEW F

BODY SIDE REAR CORNER
TRIM PANEL LOWER RETAINER-

BODY SIDE REAR TRIM' " .~ 310A92 ' '.'
PANEL LOWER RETAINER

.311A60 ::'. ' '.. , : . ;BODY ~'DE REA'R CbRN"E~" ;',
R.P.O:.FORALL CARGO VANS ~ .. , :. TRIM PANEL . ,BODY SIDE REAR CORNER

WINDOW VANS AND WAGONS '. "UPPER RETAINER ,. :-. :TRIM PANEL LqWER. L ,' .
. 310A9'O: '? RETAINER' .

, . • • --.-.-.-.- "r-~.~, - 310A92

~-- ~1.\:' F~~~~i.~F.. .,rc' ~ '- ~,\ :",,: '\:~--
•/ ~ . ~\ ~c-;>,,·,.

j I ~ \/'/ v BODY SIDE REAR COR'NER ,- ..•
SCREW . ."W\ r· .-). '

38330-5.,8 ~'_"'I" '. -' I.ltll "-.J,,.:'., TRIM PANEL SUPPORT.:.~ .' \::. "f' .. ..;.. . !~\\' i .' ~ .,!311A49

" __ ._.'_. _~1: ~ - . _jVIE~,C~:i,

·h ,=- ~'_~ D4_~1
":"::'.' . ,~,- "1' ' -11_,

I r;lf:~l'C.,,~>/; .... ~ .. -. !
--5 -" \. <~..~ BODY SiDE ~EAR CORNER

_. \, .:'. ,' ... TRIM.RETAINER 310A92.
,BODY SIDE FRONT TRIM ' ,~, '.

;. PANEL LOWER 'RETAINER R:P.O. FOR ALL CARGO :-.-.
" 'f • " 31374 '. \ VANS f38" ,WHEEL BASE·

R2055-2F

FIG. Trim Panel Retainers and Supporters~E~150-E-350and Club Wagon-138-lnch W.B.

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



45-11-3 Interior Trim Panels

~CRE~"':"56902.S2 ..

/-
RETAINER-28104

, {

. ;

138" W.~. SHOWN

.... )

i .

RE'!~ IN ER- 29320

~•. , • ...f:

....---- TO FRONT OF BODY'-

SCR'EW-383352-S8

'.~ ..
R.H. SIDE

VIEW ,A J VIEWB

'VIEWC~'

124" W.B. W~NDOW VANS A'NO ~UJB WAGO.NS

VIEW'O

:- 138"W.B. SHOWN

1~'t:...W-.B. rVp,CAL' ..

RETAINER-60283

RETAINER-310A53

~ TO FRONT OF BODY --...

SCREW-383352-S8

RETAINER~310A53--- ~~~

SCREW--383352·S8

SCREW -383352·S8~- ~.

RETAINER -310A53

S'C Rew 383352-S8

FIG. 2 Interior Moulding Supports-E-150-E':350 .

'"" ~. \ L.H. SIDE
··VIEW·D

~' ;" ....... ~ ..

VIEWE
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45·11·4'

RETAINER ,

3::~
SUPPORT

311A49 .

NOTE: ALL SCREWS-383352-S8
(22 REQUIRED)

SUPPORT
291C4]:

Interior Trim Panels

RETAINER
310A35 .

RETAINER
310A35 .

SUPPORT
31493

:~ (

- SUPPORT
3"397

. . .~ ....." -. " :

SCREW

45~1-1·4

',.

..-
, RETAINER

.310A92

view A

RH'SIDE
'. VIEW 0

SCREW
383352-S8

VIEWF

".... .. - ~ .. "

SUPPORT
311.A48

VIEW B

f ....

~ -' t I -

# .•
- ~ '1

.I ~ .,

';,...........

't'-

VIEwe

, VIEW"G

.\

. ,\1:''''

R2795-2C
_ • 4 .. • ..

FIG. 3 Trim Panel Retainer and Supports-E~·150-E·350-124. Inch W.B:
. . .' '., '" "/ .
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45-1'1-5· Interior Trim Panels' 4.5-11-5

SUPPORT
31188

VIEW E

,.
SUPPORT
31~~7

R'ETAINER
, 311A60

SECTION F

.~

.\: 111f'\ .
I- I· SCREW

,~?3352-S8

SECTION G'~

SCREW
383352-S8~

(WITHOUT ARMREST)
VIEWC

.r .

RETAINER
310A35

RETAINER

VIEW B

.: I

RETAINER
310A53

-R.H. SIDE ONLY'
WITH,~IN06wS

SCREW
383352-S~

VIEW A,

RETAINER
311A60

R2212·2E

FIG. '4rrim Panel Retain~rs and Supports-~·150-E.350Super Wagon

. "
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45·11·6

;"NOTE: ALL SCREWS-383352-S8 _

VIEW e.:

"Interior Trim Panels

RETAINER
. 31374,

IL..H. SIDE" ONLY WITHOU~:WINDOWS
"".

. ""

.' .

45·11·6

RETAINER.
310A35 "

.. RETAINER
~---310A35

.RETA'NERS
310A3~ "

'~"' . R"ETAINER .
.. '310A92

I

\\

1\ \.

~SCREW'
383352-58

VIEW 0
R2216-2E
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45·11:.7 Interior ,Trim. Panels 45·11·7

~Q~!-P~~G_·.._
290B90

~ ,.~ ~' :

MOULDING
31163 . .

I·' ,.....t' ..~ ,:.

TO FRONT OF VEHICLE

~.

PANEL,
312A15 _

SCREW,:"·
385401-S9X

. ~IEW IN CIRCLE D

: ~l:~ .
I . : "
f . .~~ , ' '. .: .' SCREW

I f\,~385401-S~X

VIEW IN CIRCLE A

SCREW
382413-S9X

.PANEL
'312A15

PANEL"
312A15 '

'VIEW IN CIRCLE C

. MOULDING
31216

VIEW' B 138" WHEELBASE .
A.P.O.: ALL'WINDOW VANS AND CLUB WAGONS

.. . "'_ ..

MOULDING
290B90 "

VIEW IN CIRCLEB

PANEL ,'"
ASSEMBLY

31012

PANEL __--r'""11"'r1

312A15

,,'"

SCREW ~ .
385401·S9X

,. •• 1'

' ... " t." .

VIEW IN CIRCLE G

~ PANEL
ASSEMBLY

31149

MOULDING
31163

SCREW'.",
, 385401-S9X

-VIEW IN CIRCLE F

PANEL .
ASSEMBLY

31005

\ ",

PANEL ASSEMBLY:

. SCREW
385401-S9X VII;W IN CIR~LE E

FIG. 6 Trim Panel and Mouldings-E-150-E-350
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45-11'-8 Interior Trim Panels 45-11-8

FRONT OF
VEHICLE

FRONT OF
VEHICLE

~

USE WITH R.P.O.
AUXILIARY HEATER

PANEL-ASSEMBLY
31024' .

SCREW
385401-S9X

VIEW B

PANEL ASSEMBLY
31005

.. ~ ....-;: J> .:

PANEL
ASSEMBLY
. 31012

MOULDING
. 29OB90

......PANEL
ASSEMBLY

31149

.. ,MOULDING
29OB9O

VIEW A

PANEL -~.
31025

SCREW'
385401-S9X .' i

REGULAR WINDOW VANS AND CLUBWAGONS

SCREW AND
WASHER ASSEMBLY

382413-S9X
(7 REQ'D)

SCREW
385401-S9X
(3 REQ'D)

SCREW
. 381801-52

, PANEL
ASSEMBLY

280C47

'f .;-:., SCREW
. 381801-S2

,. '.:' ' " PANEL
SlJ.~E~ WAGONS' L~H. SIDE \.ASSEMBLY

. '. " 31025

SCREW
382413:S9 . '."

SCREW
382413-S9

SCREW·
385401-S9X . ~..
(3 REQ'D) .

11~~~~aa!I~~~~~:~ ~' SCREW

- 385401-S9X
, • (3 REQ'D)

PANEL' "
ASSEMBLY
31024 . SCREW AND
SCREW· . WASHER ASSEMBLY .. -,
382413-S9 - 382413-S9X . ;7~,
(2 REQ'~)' -(5 R~Q'D) "."13r WHEELBASE

SUPER WAGONS R.H. SIDE

. ,...

.\ ~, : '

. PANEL ASSEMBLY . '
31012

SCREW AND
. FRONT OF WASHER ASSEMBLY __

VEHICLE' 382413-S9X, _ .',
(1 REQ'D)

..'~E\rIIN C~RC~ E.

NUT·
'45257-52

SCREW
381801-52 '

;.

. ~.. 'f ~ :..

PANEL
ASSEMBLY

31005· ~.~. '

PANEL
'. ASSEMBLY

31149

~'Vi~"D ."

SCREW
381801-52

RETAINER
. 32256

'VlEW'C '"

"

. PANEL' .'
ASSEMBLY

280C47

R2214-2F

FIG. 7 Trim Panels-E-150-E-350 ;.' .
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45·11·9 " :·-lnteri6r Trim Panels 45·11·9

.. ~.". ,J'-

VIEW-A

NUT-382163-S2

.. TRIM PANEL
~ ASSEMBLY-31149

SCREW-385893-S9

R2796-2C

FIG. 8 Rear Trim Panel-E·~15O-E·350--1·24·lnch W.~ .. ,·,

=..... ~.4

~ " .

··1'0--"
t-

.,;..
..

"J

'- .

• • ,' II( '. .. ,- ~ • •

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



MOULOlt.JG: ~1163

45-11-10

SCA EW 0- 385893 -59
0

FRONT OF
VEHICLE-

'Interior Trim Panels

: ,

.1

MOULOING--31163

TAIM-PAN'El:
ASSEMBlY-31005

WITH AUX: A/C ~

.'~' TRIM PA~EL
ASSEM8LY·-31005

VIEWC

45-11-10

, "

TRIM PANEL-312A15

SCA.EW-385401-59X

VIEWA

TRIM PANEL

ASSEM8LY -31149

COVER
ASSEMBLY-·31051

TRIM PANEL ASSEM8LY·-31149

L.H. SIDE
VIEWB

VIEWD

TRIM PANEL
ASSEMBLY-31012

·SCREW-385401-S9X

FRONT OF
VEHICLE-

MOULOING-31216

.SCREW-385893 -S9

......I,..I---+~r---MOUL·OING.JOINT~ ~90B90

TRIM PANEL· 312A14

VIEW.E

SCREW-385401-S9X

R2797·28

FIG. 9 Trim Panels-E-1SQ-E-3S0 Window Vans and Wagons-124-lnch W.B.
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45-11-11 Interior t' T~im'.Panels 45-11-11

MOULDING
3116~

SCRE~
\1tIiiiii5iiiit;;~~f-f+-+fo+----385401-S9X

SCRE~ \,
382413-S9X t

SCRE~

385401-S9X
SCRE~

382413-S9X

TRIM PANEL
ASSEMBLY.-31 024

DRILL SCRE~ ~.,~~~~~~~~~~~~~~~~~~~~382413-S9 llll::

~~~~:JJ

TO FRONT OF BODY

~

, TRIM PANEL'
ASSEMBLY-31005

SCRE~

385401-S9X

. II· I \
311~3:l1

SCRE~ I' ~ I
385401-S9X i~ :

MOULDING .. -" ;),..'VlEW c. :II
J01NT-290B90 VIEW A . 'W .

...... I.o..- .&..-_...;..-_~---;:.;.........;..----~. R2798,:2C ~

.FIG. 10 Super WagO~.~Tri~~·:pane.ls~E~150-E-350(L.~ Si~e.Shown, R.H. Side'Similar) "

SCREW
382413-S9

SEcnON A

TRIM PANEL
.....'4i"'----ASSEMBLY

31149 .

TO FRONT
OF BODY

. SECTION A R2199-2D

FIG. 11 Super Wagon (wIA~~) Trim Panels-E-150-E-350 (L.H. Sid'e S~own)
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45·1-1·12 Interior Trim Panels

.~ -

d

:~'.

::"

:
,TRIM PANEL
'ASSEMBLY

....~ 28OC46
<a

.- .C) .
. TRIM PANEL

O~ ASSEMBLY
31024

SCREW
381801·S2

TO FRONT OF BODY•

TRIM PANEL "
ASSEMBLY

31148

----

TRIM PANEL
ASSEMBLY

31148 .

VIEWA

RETAINER
....3~256

SCREW
381801·S2. VIEWB

'. I .,.TRIM PANEL
ASSEMBl Y"
280C~6

SCREW •
381801-S2

R2800·2A

FIG. 12 Super 'Van Trim Panels-E-1SD-E-3S0

t· ... :..

"
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45-11-13 Interior Trim· Panels 45-11-"1"-3

ARM REST
ASSEMBLY

24140

TO FRO~T OF BODY

AEG~LAAWAGONS SHOWN SUPER WAGONS TYPICAL A.H. SIDE

\
TRIM PANEL

ARM REST ASSEMBLY.
'241"4'0

REGULAR.~AGONS.SHOWN SUPER WAGONS TYPICAll.H. SIDE

"SCREW 55917-S2
2.5-3.0 N'm (22·27 IN-LBS)..

. TO FRONT OF BODY

SEE VIEW A

SCREW 55917·S2 .[2050300Nom.I~2027 INoLas)

TRIM PANEL

'USED WITH 4TH SEAT ONLY

'VIEWA

A2215-2D

FIG. 13 Quarter Trim Armrest~E·15O-E·350
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lnterior ,Trim' ~nels ·45-1'1-.14

,:-:::,~~.,..

"'\\, /' .

i: I \""
• ~ \ • I ,

THIM PANEl.
ASSEMBLY
31005

SCREW
:::--.~~ 381801-S2

~ TRiM PANEL·
, ASSEMBLY

. 31149VleWB

. RETAINER
3?257

THIM PAN~L

ASSEMBLY
31149

138" WHEELBASE
L.H. SIDE. SHOWN WITHOUT
~UXILIARYAIR CONDITIONING

SCREW
381801·S2

.!

Nlj'r .
45')57·5') .

NUT
"45257-S2

"V'-EWA'

WITH AIR CONDITIONING

R2791'2A~

FIG. 14 Body ,Sic;t~.~Tr~m· Panels-E-150~E,;,~'50 Vans (L.H. Side Shown, R'.H. Side Simi'l~r)
'::.".: ". . ' .

TO FRONT'
OF BODV.

~ .. '.,.

- t

" ,TRIM PANEL.
,- ASsEMBLY
.' 31013

"

124" WHEELBASE
L.ti. sloe SHOWN WITHOUT
AUXILIARY AIR CONDITIONING

TRIM PANEL ";
ASSEMBLY
31013

TO FRONT~
, OFBODV~

WITH AUXILIARY AIR CON'DITIONING r-----------...,.-~-------------------"'"

• " ~'t •

. SCREW'.
381801-S2

VIEWB ,

SCREW
381801·52

VI~WA

RETAINE.R
3225?

R2792-2EI'

FIG. 15 L.H~ Side Rear Trim Panels-E-150-E-350 'Vans ' ..
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45·-11·15 Interior Trim Panels 45·11·1~

SCREW
381801·S2

HEADEH TRIM
PANEL ASSEMBLY
41300

124" WHEELBAse
R.H.SHOWN

......... .

•.. )" , VIEWA
'. t.;'SCREW·
~ 381801-S2

.... TO FRONT
~OFB~_D~

HEADER TRIM
'PANEL ASSEMBLY
41300

SCREW
381801-52

UPPER CORNER TRIM PANEL
ASSEMBLY -280C46

SCREW
381801-S2 .

-.

.~ ... RETAINER
-I. 322S6~'~~~~....~~

VIEWA
A2793·28

FIG. 16 R.H. Side Rear Trim Panels-E-15~E-350Vans

SCREW
381801~S2

FIG. 17 F-250-F-350 Over 8500. G.V.W. Rear Corner.
Trim Panels-Regular Cab Shown, Crew Cab
Typical
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45-11-16

SCHEW

SCF~ EW,-_=====:::;===:-I~
NB00942

ASH.
RECEPTACLE--__-r--

22~~~;

SCREW
385993-52

Interior Trhn ·paliels·

. TO FRONT OF BODV-

SEAT.BELt'
AS'SEMBLY

CENTER PI LLAR
-TRIM PANEL

. 243A52

V'EWA

< I

45-11-16

R3754·2A

FIG. 18 F-350 Crew Cab Center Pillar Trim Panel

to FRONT OF BODY
BACK PANEL
TRIM COVER

ASSEMBLY-24Bl0

R5296~1B

:.f.

FIG. 19 Back Panel Trim Cover Assembly

,"
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45·11·17 Interior Tr.im Panels 45·11·17·

SCREW
N800942-SW

VIEW A

TRIM PA'NEL
51982

LATCH ;
, ASSEMBLY·

. ~ . .

. ; '\.TRIM PANEL
ASSEMBLY
278012

TRIM
,PANEL
281A32

SCREW
. 381801-52

VIEW B

J'

PUSH PIN
N802900-S

FIG. 20 F·150-F·350 Super, Cab Body Trim Pan'els
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45·11·18

TO FRONT
OF 'BODY-

FIG. 21 R.P.O. Bronco Body' Trim Panels

Interior. Trim Panels

SCREW:
381801-52 :

" \.

- 10.,..

.0)..
_._----- .... _-~

~
~'.'~-,.,_ •.

• t. . • ". . '. ~ -:. •• . • ...

• • . ~ -. . ;:' I .'

. . .

~ ..

45·11·18

SCREW
N80094~-SW

R2828-2F

" .. ,'

=

, SCAEW-380934-S2
vt'eWA

L.H. SIDE

---- ..~ .

~~\ . -. . . -

•••. TO FRONT
OF BODY

SCREW
380934·S2 ' •

, )!",;i

" ",

YIEWA

. "., '

R2830-2B

FIG. 22 '~~onco Body Side Trim Panel Support

•• ' 'f
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45·11·19 Interior Trim Panels 45-.11·19

DOOR ARM REST
PAD ASSEMBLY-24100

QUARTER ARM
REST-31604

SCREW AND WASHER
RETAINER AND RECEPTACLE ASSEMBlY-N610963..S2

ASSEMBlY-62866 R2130-2FR.P.O•
PANEL

ASSEMBLY

BODY SIDE ARM
REST SUPPORT

31608

'TO FRONT OF BODY... ~

!!~\ .
II
I" ,

(
~II.:'·

I' ;I '

.!f f

SCREW ,Ii;
380934-52 --r,--:'.-tj~---~-rfE~-----.4~~_

/ 'II
I

I

.FIG. 23 R.P.O. Body Side Trim ~r~~rest and Ash Receptacle-Bronco

..
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45-11-20 Interior T'.rim Panels

" , . ~ ...

BODy'SIDE
TRIM PANEL
31012 (RH)
31013 (LH)
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Mouldings

.SECTION 45-16'Mouldings' . t ::•.

-'
SUBJECT~ .' '. 'PAGE ' ~"<'-<SUBJECt' .' ...~' . . PAGE

REMOVAL AND INS:rAL.LATIO':i. ':.,~ .~; : ... ~ • '.... 45.1~1 VEHiCLE APPLICATION' ••• , •••.•.••••••• :'; ••••• 45~16.1

, ..

R53'.'A

WINDSHIELD SIDE
~---- GARNISH MOULDING

03598 ' .

SCREW
-- 380911-59

(3 REQ'D)

REMOVAL· AND INSTALlATION

. The installation' of the plastic' and 'steel" interior
mouldings are. shown in Figs. 1 through 10. I'n most
~~nstances, one moulding overlaps another moulding. If
~his condition is found, it will be necessary to loosen or
remoye the overlapping rr-oulding bE;lfore removal of the ". ~

desired moulding.'

;... .." ..
'VEHICLE APPLIC'ATION . . ""~1~" '.

;.1' ~< '...." ~

.~, ..
All E.~150 thrOUgh'E-35~,~~150 thrOUgh' F-JSOi F:-Super
,Duty and ,a,ronco', 'Models. :. ~.''. . ,"' : ,; ~'"

FIG. 1 Windshield Garnish Mouldings-E-150 .through
E-350 '
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45·16·2

REAR DOOR HEADER '
MOULDING ASSEMBLY

t';".... '.

Mouldings

SCREW
386029$

(13 REQUIRED)

'UPPER lH PILLAR

. ,~

45·16·2

R2083-2C

·FIG~ 2 Left Side Interior ,Mouldlngs-138 Inch W.B.Simiiar-e-15D-e-350
' •. ,J

~,

" -

"J
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Mouldings 45-1,6-3

~ ,

FRONT
DOOR

WINDOW
MOULDING
ASSEMBLY

SCREW
386029-59 '
(2~~a'D)

· DOOR -HEADER
:"RAIL GARNISH

MOULDING
1225453',

RIGHT SIDE ,OOOR
RAil ~O;UlDING ..

. SCREW
380911-S9
(4 REO/O)

:1..1 .. '

RIGHT SIDE REAR
WINDOW MOULDING '

ASSEMBLY

.SCREW
380911-S9
(11 REO/O)

BODY PILLAR
INS'OE ,fiNISH

MOULDING "
..11243A52-B, VlEW'SHoWING SLIDING DOOR~ODE~ -

, LOWER BODY
. LOCK PILLAR

MOULDING-31354,

SCREW
381801-59-

, BODY SIDE DOOR
RAIL M~ULDING-25514

. SCREW

_~' 38180.i-59
~ (3 R~O/D)

- '

SCREW
380911-59
(2 REa'D)

UPPER BODy"lOCK PILLAR
~OULDING-28154

SCREW.
.380911~S9
(5 REa'D). . , ~ ,

',s:;"~~:~:VNGEXEDC DOOR MO~EL
. . EPT AS SHOWN.

, VIEW A

R2~.2D ,

{ _ t. . ~ ....... "

Ing5-138· I h' W '... ., '. .'. _. nc ..B.-E-1So--E-3sO:"
. FIG 3 Right S-d' '. . . .• 1 e Interior Mould- ."... ' .
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45·16·4 Mou"ldings 45;'16~4

~2085-2D

, f -.'

", ..._---------

. f

. .~':',

.: .. '1;'.'_••

,

........

----, ~

~~CREW
"ROOF TRIM PANEL
.SIDE MOULDING

SECTION A

ROOF TRIM PANEL" ,FRONT DOOR WINDOW

~~~~~~=~~~~~'r;===~=SI=D=E=M~O~U=L=D="N=~G~, ~..~~~M~,~O~U~LD~'~N~G~A......:SEMBLY

SECTION A . 7. ~

.~II:,~:-· ~
, ,~"': ·SCREW

j. ' .',. -. " ";. :... 38'6029-59

.. "II. .. ;:: '~~rr~~~ -, (2-R£b'D)

" I " (13~r ·W.~.)' ~

--~';-I

.1

FIG. 4. Right Side Interior Mouldings-Optional.124' and '138··lnch.W.B.~Left Side Similar.:....E·15O-E·350
• 11. • • •

\ ,,~-.. ~ ....

. , .\

~ SCREW ,
. - \ N801157-S2 '"

SCREW' AND WASHER
N801157-S2 ' .

. .'

<IIi , ••• =..

\

.,.
't.. • t .:.~.. ~ ~ ... :.

" ""oJ

.~ '. .... : 1

,. ~'" ~ ."

, ~,

,." '.

'1.',

.~ .... .

.MOULDING
(REGULAR AND MEDIUM

CAB, BRONCO)
025A84

VIEW IN CIRCLE A

, R5229-1C _.1-:-.••

FIG. 5' Window Interior Garnish Moulding5-F·1SO- ..
F·350, F·350 Crew Cab, F-Super Duty and
Bronco

,. l
•.:.... ,.~. '. .,~; aA ....
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45-16~5 Mouldings 45-16-5

.~~ COVER
ASSEMBLY

518C34

",'

MOULDING
29002

. MOULDING
29002 .

. SECTION B

BOLT AND
WASHER
ASSEMBLY

SECTION B :

R2399-2F'

FIG. 6 Body Side and Roof .Rear. G'arnish Mouldings~Br.onco ~

MOULDING·
ASSEMBLY
42304

ASSEMBLED
SECTION A

SCREW
N805123-S2
(3 REO'D)

LEFT SIDE ONLY . ':.

MOULO'NG
42324

RIGHT SIDE ONLY

MOULDING'
ASSEMBLY

42304

TRIM ..
PANEL

SECTION B

R2400·2E

FIG. 7 Back" Window Garnish .Mouldin.g-Hi Series~F-15O-F-350ar:'d F~Super- Duty
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45~16-6

.~

SECTION A

Molildings

~C;>AT t100K

MOULDING
ASSEMBLY

42324

,', .

45-16-6

'.
R3018·2C

FIG. 8 Back Window Garnish Moulding-Super 'Ca~F·.15O-F·350'. ~ .. -' ..

. ~... ':

••"t .. '

;.

",
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45-.16-7 MoiJldings, .' 45-16-7

" '

". f

SEC110N C

II " II
SCREW

N800942-S2 (3 REQ'D)

'.: BACK WINDOW ~ .
UPPER MOULDING ~ TO FRONT

'. ' '423~2 . --~ OF BODY

. COAT HOOK '~\'
29OC14 ,,'.

. RETAINER
, SCREW__ ~" . 29232 ~

, . N8Q0399-S2 SECTION A

COAT HOOK
29OC14

~ ,

• 1\·11

~ ,

. ~ ~ ,

. _ SCREW

.,,..N80094~-S2

SCREW
, , N800942~S2 ---.JH--H---iH-----,SEE~CTIOF=N=A===,===--=z=-:&..-~_II::I;I;;~~:J

(3 REO'O)

:?\....'

_R3755-2B '
, ....... '

(7IG. 9 Back .. Window MO,ulding ar:'d~ Coat H~o~-~-350 Crew Cab
, ." -:" #1' .. t • • '.. ;.". '

,:,'

r -,' , .. ,':,'
~ - .

~. TO FRONT "" .
; ,'OF BODY ,

RETAINER
51756

'ROOF SIDE
REAR UPPER'

MOULDING-51754

ROOF SIDE
REAR UPPER
MOULDING

51754
SECTION A

R3757-2C

FIG. 10 Roof Side Moulding-F-350 C~ew Cab

; ···l, '.,,,.
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45-26-1 carpets ~and Floor Mats 45-26-1

·SECTION~5·26· Carpets. and Floor Mats
. .

SUBJECT I PAGE" 'SVBJECT .. ,
;.-: .... Ii. " ,

CLEANING AND INSPECTION~-.·:'"· . REMOVAL AND iNSTAllATION-' ,
Dirt, Dry Soil, Food, Pop', and Coffee 4S-26-3 Floor Carpet/Mat •...........- .; .....•.... 45-26-1
General Stain Cleaning : ·..' •....,45-26-3 ' VEHI~lE APPllPATION ~ 45-26-1
Spot Cleaning Stains .' ~,' ,..:45-~·6';2 ' ~~.

REMOVAL 'AND' 'INSTALLATION :'. '

VEHICLE APPLICATION' ". :" .

'E'-150-E-350 .F-150-F-350 F:Super· Duty":,' 'and
Bronco. . ., -, .. ". .

',t

. , .
'. . '4:, ~.':' Remove "the scl,ews retaining the RH and LH cow,
: ".... si~"e' t,~~~ pa~~ls ~ (Fi,g. 2).' "

'.' 5i': .Remove all carpet or mat retaining screws (Figs. 3
.' ·"through ..7)." .

6:· ". ~emove the screws retaining the RH and LH door
.!.sill scuff 'plates and rel1love th~ scuff plates (Figs. 8

, 'and 9)., Remove c~wl' side trim panels.
z '7. Remove the' carpet or mat.'

Installation
E-1So-E-3S.0, F- ~SO....,;F-3S0, F-Sup~r Duty. and . . ..1. Using the old carpet as a template, cunhe hole for
Bronc~ .' ',. ~.. : '~',>-:' ~. .. . . ~he...shifter, if re~uired. .

1.' Remove 'the seat(s).Refe~ to Section 41-01, Front 2.' 'Position carpet or mat to vehicle (Figs..3 through
.Seats. .,' " '.' " "-.' ,~- ~ , -', ': .., ~: 7). .. ~ . , .... . . ,. .

2. Grasp the carpet or mat surrounding edge beneath 3. . Positio:n' cowrsid~ trimpan·els (RH arid' u·i) and
the cOr1volute~ floor s.hifter boot and pull itoutward install screws -to secure (Fig.. 2).
.:and upwar~_ ·away ·t~or'Tl the boot (Fig. 1). _.' 4. Position RH and LH door sill scuff plates to vehicle.

'3. Remove: the tl,oor consol.e. Refer to Section 45-31, ~,. Install screws 'to .secure (Figs. 8 and 9). .
Co~~ole ,Assembly. . . J 5, Iflstall .all ~carpet or mat retaining screws. '

Floor Carpet/:Ma~

. Removal' .

BOOT

SECnoN A ASSEMBLED

R2832-2C
., ~, .'

FIG. 1, Floor Carpet Center Retainers-F-150-F-350, F-Super Du.ty and Bronco
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45-26-2 carpets and. Floor. Mats

Removal and Installation

Floor Carpet/Mat

6. Install the, console•. Refer to Sectio.n 45-31,
~ons9le Ass~!l1bly.

, ,-

7. .'~ Install 'carpet or mat under floor shifter boot (Fig.'1 ,
View ·~A). ' "

E-15'~E-350

1. Remove the seat(s):" Refer·to Section ,41-0~1, Front
Seats. '

2. ': ,R.emOye ,the floor shift~.r carpet r~tai~~r (Fig. 10).

3. Repeat E-150-E-350, .'F-t5b~F-350 and 'Br9nco
Removal ?,teps 4' ~hrou'gh ,'7 (Figs~ 1.1 throughf9).

." , .. .... ". . ~

4. 'To ins~all, reverse ,St~ps 1, .2 and· -3...

CLEANING. AND· INSPECTION
The following procedure' is reco'mme'nd~d 'for t'he

removal of spots and stains encountered 'in service. It is
important that proper cieaning.techniques. and cleaning
agents be used to prevent the stain setting of affecting
the colqr and/or flame resistant prqperti~~ of the .fabric.

.. ,~'. , .." • I ....... ' .. .'

1. Re~ove excess staining material from fabric by
scraping or wiping with a' clean :·cloth. ..;:

, 2. ,Identify- the' staining material if, Possible., ~

3.. ·Cle,an·:the ,fabric 'as outlined in ,the following Steps.
• • I. •• .,,}"

Spot Cleaning Stains '. .
a'

Grease, Oil, Tar, Water Spots, Crayon and-
,Lipstick"··,' , '. . . .

1. Spray stain with Spot :Lifter C9AZ-19526-A or
~quivalent from. a (:Jistan~e of 204-254 N·.m (8-1'0
inches) as directed per the instructions furnished
with the can.

2. Allow {h~ Spot Lifter to dry completely' for'ming a
wt1ite ,powder on the surfa~e ,9J the fa~r~c.

I'

Install the :seats. Refer to Section 41-01, ..Front
Seats. .

8.

INSULATOR

'~,

(LH'SIDE) .

. COWL SIDE
TRIM PANEL

, 02344

INSULATOR,

{
i

COWL SIDE

(RH SIDE)

PUSH PIN
N802900-S

COWL'SIDE
TRIM PANEL

02344

SCREW'
56910-S55X

(2REQ'D RH SIDE
ONLY)

RETAINER
, 02354

-" "( ",

~",,\

VIEWCSHOWN
VIEWS A, BAND D TYPICAL

BEFORE INSTALLAOON OF INSULATOR
VIEW IN CIRCLE E

R5317~2A .

FIG. 2 Cowl Side Trim Panels-F-15Q-F-350, F-Super"Outy and Bronco
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45·26·3 ,Carpet~ and ,Floor Mats 45·26·3

3. Brush and vacuum the white _powder from the
surfac~ 0,1 the fa~ric. "

4. If the .'soiled spot' is not· removed from the fabric,
rep'eat' Step~s' 1; 2 and ~3' as necessary. '.'

• ... J :. .'" # ..,.. ;.. • ~ ~ ."

General Stain' ~Clean'ing . ;,~ ", I •

Grease, Oil, .Ta·r,' '~dhesive, 'Crayon ,and· Lipstick ~

1. . . If the stain; is -still visible after the. spot cleaning .
. procedure, blot the soiled are~ wi.th a clean cotton
cloth saturated' with 'the Extra Strength Spot arid,
Stain' Remover (Part N.o.. B.7A-19521 ~AA), .or
equivale~t.

" ~. t ._

2. Rub in a '~circul~r motion. whi'le conti'nu,o.usly
exposing cl~an. 'pqrtion Of ~~!Jth.

3. "Gradually widen area of a'pplication· onto' edges of
.design, pleat" or 'biscuit. ,':' " ' .

4. Rep~a~ 'Steps 'No.1,,'. 2 ~nd 3 as necessary.
. :' ~~ 1-..... t

5. Wipe cleaned :-area ·with' clean' damp: cloth to
_.~ remove ,any residual cl~aner. .

.HIGH SERIES

FI~., 3 floor .. Mats-f-1So-F:-3S0 Regular Cab

,.,,; .
~

.... ( ...

Dirt~' Dry"SO'ii, Food, 'Pop .and Coffee
1. Apply Ros~nthal' s 8 to 1 .Sha~poo, 'or Bissell's

Uphol~tery" Sh~mpoo ,for -Home al1ct Auto, or· an '
. equiv~lent VVith a clean brush or, sponge J as
directed' on the instructions 'furnished· with the
'container: . "... , -i.

. .

2. Rub in a circular manner until stain is' re'moved.
'"' '.

3. Gradually widen area of ?1pplicationtoedges of,
design, pleat, or biscuit. .

4. Repeat Steps 1, 2 and ,'3~ as :necessary.. .
. .

5. Rub cleaned area with a damp cloth to absor.p
residual ,cleaner. " '., ..

6. ' ~1I0w to dry ,at room temperature~,. .
NOTE: Spot cleaning as described under Spot

C,leaning Stains ~bov~ will be, sufficient on fabrics which
are not excessi'l.ely' soiled. However, to ''-maintain a
uniform appearan~e ..of the sea~ materi~1 in the event of
severe,.soil.and stain, 'the entWe seat or insert will have
to be cleaned' t~ p~event /'a "ring" con~itiori.. '

It is advisable to clean all fabric material immediately
upon detection of, s,oilage. . ..... .... '

.\IIEWA -

R3160-28

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



45~26-4

CARPET ASSEMBLY :
13000

·Carpets .ilnd .Floor .Mats. 45~26-4

."_ ':J..

,FIG. 4 Floor Carpe.t~F-t5o-·F~350 ·R.egul~r Cab
, ,.. - .... ... :.... , - ~ ~ .

."

. r:- • ~

~ .J."
.:,.;,
~- ....

SECTION A

R3764-2C

'./ .'

.....

.-...
~,,:" ..
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45-26-5

Mat and'Carpet~F·Series.

Carpets and ;..Floor .~ats 45-26~5
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45-26-6 carpets '~and.Floor:.'Mats

~"

':TO FRONT
OF.BODY

VIEW E

.T~ FRONT .,OF BOpV

SECTION C

"REAR'MAT
ASSEMBLY.::J ,,' .~

'lLfJfS:
SECTION, D (TYPicAL) ,

'. CARPET. •
ASSEMBLY

13000

R3758-2C

FIG. 6 Floor Mat 'and Carpet~F-35C;»" Crew Cab

.'. '

,.,'
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45-26-7 Carpets, ~.and'" Fl,oor;.:r.Mats 45~26~7

REAR CARPET'
OR MAT

...:...

'. './.

-~: t' '. "., ~,

REAR
CARPET
OR MAT

WHEELHOUSE
COVER

>.~~-:<':.. ,CARPETORMAT

,r . "1'''/ ."SSEMBLY-13046~~~T~ION C. .,J .. I ,

., _ ,1' r ,

" .

F'

BODY SIDE
"WHEELH'OUSE

~----------COVER-31016

(45466 R.P.O,l

. ' WH EELHOUSE

;/COVER

CARPET
OR MAT

ADHESIVE
ESB·M2G55·B OR
.ESB·M2G149·A

SECTION A VIEWB ~ECTIONC,

R3762.2A'

FIG. 7 Floor Mat a~d Carpet--Bronco'
.. ,
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·45-26~8 Carpets ,and Floor Mats

~.' ~ ," ':

r------~~------..-.--__.'.
~ ".i.. •

, "

SCREW
N800761-555MX I·

(4 REQ'D EACH SIDE)

SECTION A'

"
.~ SCUFF PlAT~

F-SERIES REGULAR
A~D S~PER CAB

.,'

,I.•

•TO FRONT
OF'~ODY

, .t

·TO FRONT
OF BODY'

• TO FRONT
OF BODY

....... } . . ~

F,-350 CREW CAB .
R3763-28

FIG. 8 Door Scuff Plates-F-15~F-350 and Bronco
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Car.pet~ and F~oor"Mats 45-26-9-

FIG. 9 Ta~lga~e Scuff :,Plate-~r,onco

) .
.0..J;

, ~. :

WEATHERSTRIP
ASSEMBLY

, ,

seCTION A ':

CARPET
ORMAT

SCREW
N800761,cS9X

. CARPET
qR MA~,

J,' •

,RETAINER
13100,'

. BEND AT"ASSEMBLY ALONG
SCOF:tE LINE AS SHOWN

.SECTION A ASSEMBLED

...
R2a34-2D'

FIG. 10 Floor Carpet Center Retainers~E-15O-E~~5(r
.. .'~.: s. .

'..
. -,"'.:;

-";',. .

',:. ,~:;" :' , .. ~
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Carpets'and Floor Mats 45·26·10

RH SIDE SHOWN
LH SIDE TYPICAL

.COWL'TRIM
PANEl-02344

..~ SCREW
382413-S9X

.~.

R2835-1D

. I.

fiG. 11 .Cowl Side Trim' Pan'els~E-1So-E-3S0

REAR/FRONT 'CARPET
ASSEMBLY-13155

(CUTAWAY VA~S ONLY) . I

FIG. 12 Front Floor Carpets-E-1SQ-E-3S0

RUNNING
BOARD

ADHESIVE,
ESB-M2Gl49-A OR

ESB-M2G55-B

SECTION A

R2836-2C
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45-26-11

FIG. 13 Front Floor Mats-E-15O-E-350

Carpets' and ·Floor, Mats

FRONT RHMAT
, ASSEMBLY-13000

R2837·2C

AUXILlARY
MAT ASSEMBLY

13.042

. REAR FLOO'R
. MAT ASSEMBLY

~,~ .13046

R3910·2C

'FIG. 14 Rear Floor Mats-E-~50~E'-35o-vansO~IY~124-lnCh W.B. ,
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45-26-1,2

REAR CARPET ASSEMBLY-13046

carpets and Floor .Mats

AUXILiARY R.H. CARPET ASSEMBLY-13048

VIEWA

45-26-12

REAR CARPET
ASSEMBLY-13046 (

R2839-2C

FIG. 1.,5 Rear Floor Carpe'ts-E.15O-E.35o-124.ln~h,W.E;I.

'. '.~ .

AUXILIARY FLOOR
MAT-13042

AUXILIARY FLOOR
'MAT-13042

....\ .....

R3911-28

FIG., 16 Rear Floor Mats~E·15O-:-:E-35O-Vans'Only~138':lnch W~B~
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45·26·13 carpe~s and, Floor Mats. 45·26·13

, :~ . ~ .....

REAR CARPET
ASSEMBLY-13046

VIEWA
WITH'R.P.O. AUXILIARV FUEL TANK

R2841·2C

FIG. 17 R~ar Floor Carpets-E-1So-E-3So-138-lnch W.B.

·FIG. 18 Rear Floor Mats-E-1SQ-E-3S0 Super Vans

,.0:

.': ~ .'

.........
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45;.26·14 . Carpets·:·and .Floor Mats" 45-26-14-

'.<

FRONT R _H".~CARPET

,- ASSEMBL~-13000 '

FUEl-FILLER,
HOUSING SHI E.tO-'-278C4P

view A
WITH R.P.O.Auxi'LiARV FUEL'TANK

, R2843·2B
• , it ~:!'" " • '" _... .. t

FIG. 19 Rear Floor·' Carpets";E-15O-:-E~350 Super Vans and Wagons .
• oF .:•• 1 • • 1.

-1',' I.·..

• "...'!'.

f: ';,

~'"

r·~'
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'"45-31-1 ' ':,'.~ ,'Console Assembly "', 45-31-1

SECTION45·31 Consol.e .Assembly.,.

REMOVAL AND INSTALLATION ••.•• ,' ~;,4~~31·1

SUBJECT" " 'PAGE ,SUBJEC~: pAGE
, .

VEHICLE A~PLICATION •'.• .'.•.•'.. ~ •..••. ~ ••• 45·31·1

.VEHICLE APPLICATION ',' '
,A~I F-150-...;..F-350 (Super CaB)' And \Bronco.

" . .' ..

REMOVAL AND INSTALLATION"
Rem~val '....

'i. Remove_,the/~boltsfromthe base of the console
panel (Fig. -1,). ',,\.

_2. .Remove the 'console.

Installation

. 1. Positi,on ~onsole to ·floor of vehicle~·(Fig. j).
, '

2: .' Secure·, with bql.ts~,: ~'
. '. ~~ '..

...... ,'"

VIEW,'S

N43S2-2F

CARPET
ASSEMBLY

,ASSEMBLED
SECTION A

SCREW AND WASHER
ASSEMBlY-N80447,1-S36
. A~D 'FLAT WASHER " ''/'.

LATCH ASSEMBLY .
06004 ,

. i)
. u....... ',-- ,

_ FLOOR

" 1

'1~

. SCREW ,AND WASHER
~ ASSEMBLY-N804421-S36
'. ~ AND FLATWASHER

\

FI~. ~" Console" Assembly~Removal and Installation

'.. '..

DAVE GRAHAM INC. - 2012 
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45-41-j , Headlining

-

SECTION 45~41 H~adlini'n,g ,
.1

.'
SUBJEqT PAGE '." SUBJECT PAGE."

'.'

. .. ;.(f"

REMOVAL.,AND INSTALLATION .. ' , ,
Cut arid Score Headlining .' oi •••••• ,45~~1~2

;; ,. Bronco .. ' ~ '11,: ••••••••' • • • • • 45~4~1-2

F-15~F-350 .' "~" ' Ii • ••••• 45-41'-2
Cuf and Sew>Headllning ').'~•....,...•'.' _,.45-41-1'

E-15Q-E~'350 '~.....••... ' :.. ~'.:~.. ~ 45-41-1

> R~MOVAL 'AND~lNSTALLAi:ION~ (Cont'd) ',.t•. «.

;OJ Front Hard~:Headlioing .-~" '.•.... _. ~ .. ~!.'. 45-41-1
'f E-15Q-E-350 ':'.~ .•.~....'.~ .:.:.•..• ' ;..,. ~,.. ;. ~" .. 45-41-1

. Full Length Hard Headlining ..' ~ .' 45-41-1'
" E-15Q-E-350 .. ~ . _.... _.. _ __ ~ ~ .~.45-41-1"

V.~HICL:E ,AP.PLICATION .'.._.,' ~.~ .....• : '~"45-41~1
.: .~ ... a

Front. Hard He~~lining,

E-1.50-E-35C :'

, .'. ~ ,.... ..

:.'.~-:' ,; ..:«<.:.;~ ..
VEHICLE APPLICATION: : ' 4. ,Remove triilfpan~1 retaining screw located on the
E-150-E-350, F-150.·:',;.F~35d.. ,'-f-Super Duty and 'ce~~erline,of the vehicle (Fig. :2)~, ,.
Bronco. . ",'. . 5'.· Bow..', .eaqn trim p~f'J~I' section" dow,nward at the,

cent~t·.:or,ttie vehicle' and rem'ove the trim panel.'
.' f~om:.;the retaiflers. \. .' .,

:. Irist~llatio~~~ '. '. ',; .;.. ' , '.. . '. '
.1.. . ..Posit.ion.·~he trim pan~1 to ·the retainers' by bowing

.. the 'trim'paneL . , .

,Removal .,' . 2: ' ':. IAstan·th~ trim 'panel retafning screw located on the· .
1. 'Remove the slln visor retaining :screws and center ~ .. centerl~fle'?f the vehicle (Fig:' 2). . .'

retainer' cUp remove the' su'n visors (Fig. 1)~ 3.':" .. 'Snap -the plastic trim pan'al retaine~s' to the· meta~
2:' ·...Remove sioe.garnish moulding, ,if:so equipped:,. . supports. Instalrthe' meta] end" caps' to ~he plastic

',Refer .to S~~ti9n.::.45-:,19, '" fv1o~lding.~. A ~~.:, ~ ." ,'- • ., • trim panel retainers. .... ,.., .
3.' Remove front'dom~ la~p. Refer to :Section32-61, '4,""~ Igst~u',tb~ ·.front·~nd.-recir{d6me:·i~~R~':R~ler to

Interior ,Lamps. ,:,' ~ " .' ,'. ~'. I Sec~j~n. B2~61 ~: '1nte~i9r .~afflPs~.' :" ~ ;':. , .'.~ .
4.Remove'.th~ ~ix ret~ini~g screws fr6ml'th~::rear of 5. ,lnstaU aUgarnish.mOlJla.ings~to the:,perimeterof the

., the trim p·an.el. '. , ~ea(tlin~r ... (Fig.:,~~)" Ref~r .~..~o .. S~cti9ri .. '45-16,
5. Remove the centerline retaining sqrew (Fig.~2): ~ouldings. ,': . ,-: : ' ., ,;' ';:, " ,

6. Slide the trim panel rearward outofthe'wii1dshield .' ,Cyt and' Sew Headlinhlg . ,'.: -: ",:.: '
, '." :'header·retaining'strip (Fig. 2,· View C).. ,y',: ' E~'(?~~:~50 ,_.•;.,' ," i-_,:,.' .::- .. , 'S,

'Ins~all~t~o,:", .1"\',.... 7: .- '-;.:~"" -)··.·.:r;· .. -···: . Remo¥al.-.. ..,.'.. ~ .- .--.
1~. Slide the ,J~ini' pan~'1 ,forward into' the windshield . '1. Re~Qve" ~un ~i$.br(~)~:\(F'ig~.' ~;1l: . :.,~.,. ,." ..,' -,.: :~
':t h~~ger,~retainirig ~t,rip '(Fig. 2, :ViewC). .,' .' :. '.' .~_' . " . ' . J . 'i. :,~, \ ~ .,t ,~

". 2~' Install t t'he' c.'e,°nter.li~e ret,aini~'g' ,-.. s~re,'/-w ·(.,Fig·. '2)... 2. Remove win,dshield garni$~ ~,~.q ~all side m,o~~dings
. f,(om headlining .. Refer to·. Se9.tion',. 45-16~

3. Install: ttie' six" retainingscrew'si af~theo rear af the . ~ Mouldings~' .'" .'. '; ...~ ~."'" "...; ..-. ,.: : '

,trim..p~nel.. ..... ~ , ,,:.' . ,! . "" ~~, . ~. " Unhook heaqli.i1in~l,~from t~tain,er~~bs' (Fig~~~~5". 6
4.. ·lns.\aUthe front dome .IallJp. Ref~r to·~Section~32-61 ;'; . and 7). .'. . . " .'.. :: :~~. ~ '.... : ',: . ..' .... ,. ~~

Interior Lamps.. , ,\,' ;,: .. ·:"4.. ,Remove fronta'nd ,rear-l~dome ~amps. 'Ref~r ,fo',
~... ,Ins~all th~ sid~,gar.n~s~ rnou~dings,!.:if soequippeq.' ~,Section .32~91, Interior ~L~mps. '_':'.~, ',\.

'. 6. ,~Ins·tall the ·su,i1,~visors.' (Fig.:·'1)..t ~:~." . 5~· .' Pull headlining loose from all cemeDted areas" .
'. . "', ~...-: . .- . '. . ...... :", .:-; .•.~.,

Full Length Hard ~ea'dlining, I .. # " : ·6.. Disengage all support rods from, holes in LH"~alid,
..~\ ' . '; .RH: 0 toot' 'rails .(Figs~ ~.,., a~d 9~'~',' .: j'. :~~ , ':,:.',

E-1~~~E-3~O. '. .', _, ~:"r,.' I ,.,.i . .1:.:~ Fl'e,move. headi'inin'g 'from,..~cerJer..reta:iri·ing:6Iips arid'
Removal, .,_. :.,';. -.,.{.""':, .~: <. ':<': .. ':. c. :' remove from vehicl,e..:: .\..' ;::.; "~.-,,,-;

1. Remove all·~garnish .mc;:>uldingsfrom; the p.erimeter. Installation~. ., .:', .; :-:'/: ".'-: .~ .
.of the .t:l~adliner: (Figs.' 3'~ and 4)., Ref.er' to Section'· : U" '" ,'h ,'~ h'·· d°':';I': . ~.' .'" d I~' .... ~~

. '45-16, Mouldings '.' " .: ; . c.. "', );<'fl~f~~~~~~.tenew El8 InI~g'an ay jt ~uton a

2. Remove, the fror:l~,.·an·d ~ear dOn:'le·larT;lps... R~fer '0 2. Tr.Jm· the. listings (or' "pocket~") on th~ ·'·new
:Seqtion 32-61, In.terior· L,arnps... ,,' ~ ,:" . '.i headlining to the approximate .Iength· of those on ' -:

3. Re~o~e th'e ~etal ~nd 'c~ps fr~ni;:t·ha plastic trim the old one; Remove the siJpport rods from ~he old
panel ,retainers. Unsnap the plastic trim- ·panel . headlining. Install them in the same' relative rod
retainers from" the metal, suPpo.rts.~. .listings ~f ~he n'ew headlining. .

DAVE GRAHAM INC. - 2012 
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45·4t~2 Headlining . ' ..,. ~ 45·41·2

....... ~ ':'." "~-;'.• "~~~ ~ .~.""

; .. t. ..\

ADHESivE
M2G210-A ~

. -,.~.

. ..<~,.. ., ...,-:.:......... .
• ~_ '''A

.: ...... '

INERT'iA swiTCH'

.LABEL .' ~ .'.. _';:

~~... , ' .. "..'... :'.. 'W;QR. j~~E~.BLY••...'
':\~ ~ ,;' ," 04100' "

.. '" . . ~ ... .'"

.. • ~ ~ ,A. • t. '( .'

'"

;' SCREW
'N610021-S9

VANity MIRROR "
.... ' .::'" -. ASSEMB~Y-17A679:

.',
'.'

:.' OVERDRIVE'"TRANSMISSION .
~ . " . . VISo'R 'DECAL

"' ~ • .. ~ 1 , .. I ~.. ..;......

\."" .

.~3897:-2B .

Roof .' headlining support r~;d~~re:c;olo.fC9ded
-'at each·end.··.W~~ri·~rdering new..,r.o.d~,;be su.r~
to note the color at' each end Of ·jthe --rod.

3. Position· the' 'headlining ·in the ·vehicle~·· '.: : "
4: Insert·s·uPport..· rods into holes .in ·RH.·,'an~f LH roof

. rails.·{Figs. 8 and '9). '. '
5~' .'. Snap. headlining in.to cente~. :.retain.ing clips ~:,

'6. .Starting from' cente'f .to.' qutboard' ~ide,," st~~tch'
headlining to back roof line and, hook'~~adliniri'g on
retainer. - f ,-~.

7: Repeat $tep 6, ~~tr~tching .~o" the side!? ..:' .~\ ,;', '_.
8. Cement th~ headlining at' point~ 'marked (F,ig. 5).
9.~ ~Trim excess:material.· . . , ".' ~~, .

1O:I~stalj .windshield garnish and ali side, m~uldings.
11. 'InstciH ·th.~· suP. visor(~) ,(Fi'g. ,t)~ , " .

- 12. Iflsta." fr~h't and 'rear dome lamp~. ..

, Cut>a~d Score H~adl!~in.g,· "
Bronco ' ~. 'J{ ',. -:,,' .'.. •

. , .
. ~ ...

~:~~~~va.~.1 ", '. ::,'. '~:', .' .' . .' i;.·
'1. , Remove ,the ~hreeA screws retaining ~ach,su~ visor

" to the roof and re'move the sun. visors (Fig. 10).
2'.·'· Ftemove' -the '$cre:ws ~ 'retainiri'g . the', ~~garnish.
. .mouldings and r~mqve,"the, mou.ldings. .'. ·
3. ·:·Remove the' two drive pins retaining the.,headliner

. ,to' the roof structute.. ,Remoye the headliner (Fig.
11). '. .... '.':'" .. ' . . :1 :'-..

Ins~allat.ion " '. ".
: '1 ~ .·Positionthe ":headliner 'to 'the roof and install two'

drive pins 'to" retain· the ·:headliner:. .' .
..... '.~. , ~ .~ ."; .' :. . " ..

.. ~: : I

r; .. ~ .

~..

2.. Position garnish Mouldings:an<:t install; ret~ining
" '. sGrews~:,/'. .,;....

. 3. P6Sitio,i" sun visors·~o headliner' 8r:-td,'iflstall, retaining
'·.screws.:- :, . ~~.. -, .

F·15~F·350 ~',

Rer~loval ,':~' '.'
6 ~ • .'", .. ~ : ..,t ~' . ~ .. .'"

1.. Re.move· ·both.:'sun ,visors ',and ·~retainer,.:':clips.4 .
. :'~. :'(Fig.,10.)., ~.""

2. ' . Remo'/e'" the windshield upper garnish' moulding. " '
<::.' 'Refer to' 'Section"45,-16, '.Mouldings. :,' ." '.:..
·3. ' .Remove.th~ roof side' i'nner front mouldings' (Figs...

; 12, 13 ,and '14),:. .... .. t'<'''·~· ~..:': '~.: .•... '.".

4. ':Lop~~n.cth'e wind$h.i~ld·. sid~'. mc)~ldtl1gs.. .;~:: .
5. R~fnov~ 'the r.ear window ~pper mOu'ding. '~', ....

6.· 'Lo~sen'; th~' ,pillar moulding' on both· sid,e.s~' .' .
7'. . Remove the dome .Iamp .Iens. f.•.~ , • . •••: ..

8; . Remo"\/e' .'tHedome . lamp' assembly. ',: 'Refer to ~"
, .' '" Se.~tion 32~61, Iriterior .Lamps..: '.' '.~, . ,; .

.. 9: ..Re,move th~ roof trim par'l,el. .
6. . t.

l.nstaUatio~

"'1. Preshape ..ne~ hea~liner along 'score' 'marks:, 'to
appr~xirflately .same: shape ·as· OI,d'~e~~liner. ~~'

~ ..2., ~:~'~~siti~~: ~~.~'.' he~dlin_er:'~? root ~"" ~.~ .
,3.. ~ 'Install the dome lamp ·assembly., Refer to Sectiqn. . '.:,J

. ..32~~1" Inte{ior Lamps.l.' . '.-
·4~·· "I·lnstall·":tt)e~Visors.....~. " .~.:: ~ .

5. Install 'theg.arnish:.and' tighten moulqings '(Figs. 12,
13-,and"· 14)';, '. ~., . -'.~ ,.. '

.~ ~:~.. ~... .. -. .... '." .. . ~. -:.

t, ..".\"..
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45~41-3 . Headlining, 45-41-3

...~ .

CAP
~2126

TRIM PANEL -';':-, -.~

'51944

RETAINER

RETAINER
52118

l,.'

VIEW C

TRIM PANEL
. ,51940

,',
RETAINER

50966

F'RONT EDGE COVER
ASSEMBLY-51920

. FRONT EDGE COVER
. ASSEMBLY-51920

I ;

CENTER REAR EDGE
COVER ASSEM8LY

519898

view A
TYPICAL

CENTER REAR
EDGE COVER
ASSEMBLY
519898

FRONT EDGE COVER
ASSEMBLY-51928

REAR RAI L EDGE COVER 138.0 WHEELBASE
ASSEMBLY-519~22

R2S27-2£

FIG. 2 Roof Trim Panels-E-1So-E-3So-124 inch and 138 inch Wheel· Base Shown-oth~rs Typical
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4.5·41-4

/"0 .. ~ .' '.. '. ,

of"

TO FRONT
OF BODY.-

1. ."

'--~.~',~:

WITH HARD ROOF TRIM PANEL
, 138" 'SH9WN 12'4"-T:-'PIC'AL:

. .
FIG. 3 Interior Roof Mouldings-E~o150-E·350-HardRoof Trim Panels.

.. • ' .... • .'- ·t'. ',.' ;,_-.,," .. ""

;- (REF,) MOULDING· ROOF
TRIM PANEL REAR

f' ,.)

.;..

"

1,,'- ..

R2955-2C

ROOF TRIM' PANEL
. SIDE MOULDING

51773

TO FRONT bF BODV•.

ROOF TRIM REAR
CORNER'MOULDING
,517894

. ;o'~ ~,

.-........::::
TO ,FRONT OF BODY

'-"~~.......
W~.tH·HARD ROOF TRIM PANEL

SCREW

". "R"OOF :TAIM REAR
CORNER MOULDING

517895 ROOF TRIM PANEL
SIDE MOULDING
'51773 r: T

:.: t.:~

0.', "

ROOF TRIM PANEL . ~ 0 ..... :.

SIDE MOULDING - .:'

.' 51773 MOULDING,

ASSEMBLY

.\\".... ~

.....,,-

~~=-tJl- •••"...'....~- • 0 .. '.. ROOF TRIM PANEL .

--p>o ",.' · .':' ,,SIDE MOULDJ'NGI.,·
.'. ,...., ',' 51772 . < ...

: 0,. .ROOF TRIM PANEL .
. ' , . . SIDE. ~OULDING' ,

• ' 51772.,-. 0 •

'SCREW' ~ : . -.

:: .38~~i.1-~9 .

VI~WA'

T~ FRONT ,OF BODY_.,

WITH HARD ROOF TRIM PANEL

"-"''':-:'

FIG. 4 Interior Roof; Trin;·.Panels~aptaiO's,'Ch'ateau Package.E.15~E.350'··.',
• ~.' '. ' "t' ~_. " , • : ",' .'.

, ,

:': :~
;

'0 '/

", t.

,,".
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Headlining . 45-41-5

.. ,

~ TO FRONT OF BOD~

ALL REGULAR WINDOW VAN
AND REGULAR WAGON SHOWN
ALL SUPER WINDOW VAN AND

SUPER WAGONS TYPICAL

.*ADHESIVE.
ESB-M2G149'-A

- OR '
ESB~M,fG55-A

HEADLINING
HEADLINING

. SECTION A SECTION B SECTION C.. .

~NOTE: ADHESIVE· APPLIED IN AREAS SHOWN, AND ALONG THE ENTIR'E WINDSHIELD HEADER FLANGE AND RAIL - ROOF SIDE INNER.' R2956-2D'

RETAINER
51802-A

RETAINER RETAINER
50926

~~~~.~~\~~~~ ~.'I~~~ .~
.~~-~-~\-~\---~l-~----ff~-. ~ '. ~

.. ,]:r-·.~~I!:fF:A .~\ .
. ~i, .' ':I~:IIIPII' .. ~~

-----=--=-----=----..=:.:=.::::::.. ~~-==::!J b __ d i i~--~ ,
RETAINER L.H. sloe ALL WIND0V' VANS TO FRONT OF BODY~

52136 AND' ALL WA....G_O_N_S__. --,.

RETAINER

RETAINER
51802~B .

~ TO-FRONT OF BODY.

RETAINER
. 52149

\ .'

. . R2957·2C

FI~. 6 R.P.O. Headlining Retainers":"'E-1SQ-E-3S0 Sliding Door
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45-41~6·

RETAINER
52136

~ TO FRONT OF BODY

, R.H. SIDE

Headlining .

RETAINER
51802

.f-.

VIEWA

45-41";6 .

R2958-2B~

FIG.,7 R.P.O. Headlining -Retainers-E-15~E"350 Hinged Door

BLACK GREY

. SUPPORT . SUPPORT.

BLACK ,BROWN

~ TO FRONT OF BODY

SUPPORT

~ ::::--=,..,.. HEADLI ~ING
......< 51916

VIEWA

~IG.. 8- R.P.O..He~dlining Supports~E-15O-E-350138 Inch W.B:

VIEWB

BLACK ORANGE

SUPPORT

R~59-2C
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. ' 45·41·8

_' ..... r· .• •

R2529·2D

HEADLINING'
ASSEMBLY-51944

LJu-.
,.,," ,~'

_,_ '" ", PIN

384051-S

VIEwe

',1'\

t
'MOULDING

DRIVE P',N
•. ~3~5.1.S

_y~~w 8

TRIM
PANELHEADLINING

ASSEMBLY-51944

VIEW A

HEADLINING
ASSEMBl.V-51944

':(."'..,: ...

MOULDIN,G

FIG. 11'Roof Trim Panel Installation Bronco
I.. ....... .. ... .. ... , ~ *.

.. . ..... ......... .. ~

« TO· FRONT, OF BOPV

~:. ~. ".

If ,"

._, ...... -.~... '.

".' ",

ROOF
, PANEL

VISOR ARM
AND BRACK~~!

VIEW B"

R2395-2E

~ .

. .\
l _~.~••

~ '::.. -
• tLc ':

..:/'

..,,\.
~'1.. :~ ~. : :"" ';., :.~ '\ ;t~, .:' t

.. 'j~;... -.~ ....,.'" .-......
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45-41:0.9 Headlining .. 45:'4.1':9," .

MOULDING

PUSH PIN
, 384051-S

(~Q~~':\: .
;. ' \, ~\ \. \

\ t \

, .- \RIM ~A~E::'

----~-.--=-- ---

~.
TO FRONT OF BODY

MO~LDING

ROOF PANEL

MOULDING'

SECTION A

~OOF.~ANEL

MOULDING

SECTIONS"

.j

ROOF PANEL

MOULDING
A5~EMBLY'

'SECTION C

~:,~

~
.. /~.'

~"- . ~

. . '--, PANEL.51~·
,PIN ...:.. ':

384051-5
'viEW 0

R253G-2E

FIG. '13 Roof ,Trim Panel Instaliation"':"F··15G-F-350 Super Cab
,'1 .... ·

PANEL-51944 : t \ ... , ..

L.

~f~'·

"

.. ~'P6SHPIN
383927-S

• , I~

'.'''!,;

r'.',
PANEL

.:.-.
51r

'" ......

,....~ ,

".t.~~'_"'~
'.~.,~

., • J • " • • .' ~" .... ' .. ...

, '.' ': ~ ~:USHP;N
. 38~927-S

VIEW A

R3767·2A ' ..

FIG. 14 Roof Trim Panel Ins~allation-F·3-S0· Crew" Cab

,,'
• ..;I.

~..:.

" ..,'r

. ~'~ ........ , . ,

i' l -•• <It .....

. ... ; ~ : .,

• r." .• ·f.., ,

~:.' " ' .;.
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45·61·1 Instrument Panel and Pad, 45·61~·1

SECTIO,N '45-61 'In,striimentPa,nel a'nd' P'a7d

SUBJECT "r' PAGE, ,SUBJECT J, 'PAGE
" ~

REMOV!'L AND INSTAl:.LATIO~,. "'.' _ , . VEHI~:LE. 'APPLICATION .0 ' ~ 45-61-~
'E-15~E-350 and .Club Wagon :,'. ,.~ . ~ . ~' .. ~~ ••. 4'5-61-1
Instrumen~ Panel . ~ ' : '•. 45-61-1',

.'~.'

Ren,9val .-.. ) " __ ,
1.. · " Disconn~ct bat~eJry· ground ,cable."

.. ~. .... ..

2" Remove steering wheel. Refer' to ·Sectiqn 13-q6, '
Steering.Column.-Shift Rod Wi,th.in; Tube. ,'" .

'. 3.. .Remove instruments" clusters ahd :controls.Refer : f

to Group 3,3.'

4. Remove ,heatetlair conditioning con~rol. Refer' .tb.
,SecUon 36.-65, Air Con'qitio~ing~Heater System

.. E-150~350. ' ,

5. ' qisconnect and r~move ··:cigar. ·I~'ghter .. '

',6. ,If so eq·uipped,. remove ~adio and·instrum·ent panel .
·mounteq speaker., Rerer'to $ection. 35-01 ; Radios
.and Premium Sqund Sy§Jefn and Section 35-31, .
Spea~ers. ~, . . . . '. ': .

BEZEL
,1lA656

,~:' , .'~.',' 0

SCREW~ND'S'HAFT
52814-S368 i ASSEMBLY

1-1661
. R5300-18

FIN'ISH PANEL
044D7,~1 (LH)

FIG. 1 Instrument Panel Installation LH Side-E-150-350 "

·R.EMOVAL AND INSTAlL'ATION, ' .

VEHICLE; APPLICATION
. E-1?0-E-350~ F-l50~F-350,.F-Super Dutyand'Sronco
Vehicles. . '.

,. '

.~.. ~'.; ':Disconnect ·:ciga'r lighter wiring; if so .equipped.

7. "Hemoye radi9," if s6 .equip~ea. " '

~ 8.'·', ,Remove ·'A/C·' register grille"· :from RH end .of
instr~ment panel ..pad..

9. 'Reach und~r panel through openings made by.
E-t50~.E.3,50, arid ~C.lub W',ago~ ," .removal of, panels 'and' remoye', t1 pad ,attaching

. , . nuts (Fig.~,4). Remove p~d. .". "
Instrument Panel Pad '; , , ." . " ,

". ' '. ,; NOTE:~'f'To re'tnoye the RH, r)uts it is., necessarY ·to
Removal . ~< .~pproach from the underside,~.of the instrument panel.,
1." ~,Remove .'the battery gro'und cable'. " .,' · 1./ with an e~~,ension tool.

2. ' Remove headlam'p switch bezel, knob a~(j' shaft' , Insta'llat~;on ." .\ ,
,a~sembly:' ,,' ',":,' .. ' .~"' '. ' f. Position' instrument 'panel pad, rn place. "Install

3.. Remqve two screws at botto'mo{ ,LH"f'inis~'panel ' '. " ~e~ainirlg ~ut~ and tighten to',2.03-3.39 N~·.m (18-30,
and pUll, rea~ard to ,disengage, friction' cups':, "!"~ .~. In~lb) ..:. _:~.... ,,- .: .' ;,~ .
(f=~g~ ,,1 t.. Disco;nr."ect.wiring conneGtQfs.,and r~mov~,.J" ... 2., .. ; Install. A/C. grille.vents.,
panel. ,'. " . '. ' ': ,', ..' ..

, ' '. ,'. . '.', " 3~ In~tall radlo~ If so.-equlpped.
. 4. Remove four, screws at bottom, of Instrument' ~" .' : . ". .

cluster . finish' pane'l and three screws' at top of' ·4: ~osi~io~' ~H finish .panel in plac~, connect cigar
·panel. Pull rearward anddisconn~qt .clus~,e~ wiring :('.', .~ ... : ,h~h~er".~lnng··and.,I~stall,,:two: upper, screws and
'c~nnector~, speedometer, and remdye 'instrument '. ,," thr.~e lower, scr~w~.' . : '. '. ., '. ,.' ,
cl.uster (Fig. 2).. '..' .' 5.' " Connecf wiring c6nn~ctors-'and speedometer cab~e

5~ --: . Remove three screws'at bottom' of RH finish~panel' to inst~ument ~Iuster ·and' position..in,strument
arid twq"screvvs .at top of 'panel,- over radio~ ~'Pull cluster' In place. Insta~1 .three top r.etalnlng ~.cr~ws
rearward.. to d.isengage friction :.cl~ps (F.ig. 3). . . anp ~!our bo~t~.m retal~lng s?r~ws. ,':' :.

~~~~~~~~~~~~~~~~~~' ~~~ ,'6. ' CoMhect wi~ng c6nnectors to' LH' finish ·.~anel .
. ':'. ' .. , 'Position panel" in place, and install two bottom.

. ..~ . re~ain'irig-, scr¢~s.·· . --.' .,.' ,

,7. .... Install, headlamp switch ~ezel, knqb; and shaft .
. ~'.,~. c,: ,assembly. '.", .. . .

.8. CO,nnec~ battery gro~nq c.able.

'InstrlJme'nt Pan-ei':'
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4'5-6,1-2 :Instrument:· Panel" and: Pad 45-61-2'

, 4: Instail steeiiflQ. column cover~ Tighten screws to
-'. 14~~0_ N· m (1 0-'15 in-Ib)~

5. 'nstaU' instrument panel pad.' Tighten nuts to 11-27,
N · ~l (8-20 ~n~lb). '

'''''' 6. Install all, auxi'liarY'~quipment a.n~fcontrols removed
during ~emoval procedure.' . . '-

7.' Install instruments, clu~ters and controls. -Refer to
Group- 33,. " '

,.J.

8.. Install, steering wne,~1. ,Refer to Section '13:06, ~
" .'~t~ering :Column~~hift Rod Within'~T~be:

'" '~: _Conn'ect.:battery grqund cable..

. Instrument Panel,:, "
. . .

F- ~ 50'?-, f-3S0 ~ F-Sup'er Duty 'and Bronco.

ReR)o~al: <~ ',.

. 1. ,~'.D,i§~'onh~ct ,battery'g'round .c~ble.
2.',. .; Working "; ben~ath instrument panel, remove nut'
;.' :.. and,vyas~er assembly att~ching panel to brake and:

" clutc~ p~dal support (Fig. 5). ,
.' 3< ~" ~~m9ve bolt attaching instrument panel to panel.
. dash':,brace. , '. ' ,

4·;:~" Re~~"'e', four quick oper~ti~g"quarter turn pins
securin'g instrument panel steering column opening'
cover ~sseml;>ly to underside of instrument panel.
Remove'.'cover.

,.'. 5: '·Remove -'screw and washer assembly; located in
'Jlower outer cornet on each side of instrument

;'~'.. panel, :securing panel to co~1 side p~nel.

, " "'6~ ~Disconnect conn~ctors ,from main wiring harness
,-(-1-4401) to:. (1) the blower ON-OFF switch:- and
lever assembly, (2) to A/C .control switc~' and

,, ...p'ushbutton assembly, and, (3) the control assembly
,/' illumination bulb. ~', ' ',,~,~, ',', '

7. Disconnect hoses from ~acuum" ~ai~e whi~h is:
I: operated 'by' the 'outside 'air cont.~ol lever. '_., ~ .'

8.' Disconnect function and temperature control
cables from control assembly as outlined. '

9. Remove tapping screws securing upper, leading
edge of instrument panel to top of dash panel at
,four locations. '

, 10. Lift. instrument panel assembly upward and over' ,
steering column and wheel.

Installation
1. Position 'in~trument, panel so :that four holes -near

forward edge of panel align with mating holes near'
upper edge of dash panel.

NOTE: The self-tapp'ing screws used to attach the panel
at these four locations turn into insert nuts in the dash
panel. If any of these nuts (part number N805217) are
damaged, they should, be replaced. ~

2. Con.nect function 'and temperature control cables
to "respective levers in control assembly as
outlined.

3. Connect vacuum hoses to vacuum, valve in control
assembly.

4. Connect wiring connector for blower ON-OFF
switch, A/C control switch, arid 'control assembly
illumination bulb.

. 5. Attach lower, outer corners of instrument paf1el to
'cowl side panel.

,,~5301:1B

, r'

, J',

VIEW SHOWING INSTALLATION OF E40D
TRANSMISSION SWITCH
',.; 'VIEWA

SCREW
52814-52
(7 REO'O)'

, ~"

FIG. 2 Instrumen~ C,ust~r l~s~~lIation

7. Remove 11 nuts securing pad to instrument panel
(Fig. 4) and remove pad. Use care to prevent
damage to pad.' . .

8. ,Remove sfeering column cover.

9. Remove instrument panel' upper moulding.

10. Remove ,two' screw and ~ashe~: assemblies
securing. ihstr~ment panel to brake and clutch
pe~al support bracket assembly.

, ,

11. Remove screw and washer assembly,securing the
instrument panel at lower support bracket.

12. While supporting the instrum~nt.panel, remove two
side attaching screw 'and - washer assemblies.
Carefully remove instrument panel from vehicles.

, Installation " r

1. Carefully position instrument panel 'ir, vehicle and
secure with two side attact:ling screw and washer
,assemblies tightened to 1'5-28 ~. m, (11-21,. ft-Ib)
(Fig. 4). ' ,. '

2., Secure instrument panel to supports 'with three
screw and washer assemblies tightened to .17-27
N· m (12-2q ft-Ib).

3. Install instrument panel upper moulding. Tighten
s~rews to 1~-20 N·m (10-15'in-lb).
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45-61-3 Instrument- :Panel andPad~,

,';,.t.

45-61-3

RADIO OPENING
, ':".' .COV~R-Q4360

.., .. '.::--

\ .

lb~'
, .~. . ' .i

.~' HEATER

.'/'V. ". CONT~OL
RH FiNISH'~ l OPENING

PANEL-044D70 SCREW' " COVER
. : 52814-5368 .' 04506

CIGAR LIGHTER. ;
SOCKET.AND R.ETAINER

. 15055 .,~., . ,

NAME, '
~~u.~~~ PLATE .'

044A04 .

CIGAR LIGHTER'
:-,~,,-~---,,"KNOBAND ELEMENT

. , 15052

(', .
~" =:--

~. R5302.2B~ ..

FIG.. 3 In'strumentPanel· Installation RHSide-E~150·350
., 1 ' ~ -

6.. ·· Install instrume~t' panel s~~ering ;~ol.u'!ln ~9pening
cover on instrument panel. .

·7.' Install ·v61.t attachifl9' in~t~umerjlt. pan_~1 to'," dash'
;panel brace. I • . •... . -'.' •

8.· .. · Install" n.ut ~'nd washer assembly attaching
'instr,ument panel ~·to brake ,and clutch pedal
support . .'

9~ .' C~nnect battery .ground cable., ~
I." I

• .... 1

. . :'

.r

) ';

.:'::' . ..
, ,I ~ •

, ,.....

.'1 t •

,-;, .

t I ,. ~

.~ .'

.....

" '

'-.~'..,... - •• to • +

"0 \ ., ,:~;,;. ~.... • ,l • f'~'
• • '9 ••• ~.'

"

~ .; :, \' , l.r
,.'.
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Instrumento Paonel and Pad

. \ INS~R~MENT PANE(! ..

.9~ 0 NUT-386304-S2

BOLT-56320-S2

,0(0' • SCREW AND 'W~SHER

o .ASSEMBLY-S7471 ~S2

-~
INSTRUMENT PANEL
1104304 OR 1204304 .
(-HI-SERIES)

45·61·4 .

• PAD
2204282

INSTRUMENT PANEL
1104304 OR 1204304

(~~-STRI~p)

L2557-2D

. FIG. 4 Instrument Panel In~tallati~n~E.15O-E·350 0 and Club ~agon
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Instrument Panel, and Pad

I'

". ',BOLT. "
N60~~S36 '

*':\

SCREW-TAPPING
. N802451-S368

(4 REO'D)

SCREW AND WASHER
I ' N606676:S36

-........

U-NUT'
N623332-S" 00

(1 REQ'D EACH SIDE),

VI~WA"

eel 2750-8

FIG. 5 Instrument Panel~F-150"";f-350, F-S~P~"'Duty and Bronco, .:.

':."

;',

',' "I, p., ,'.J . ~.
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45·61·6

.CLUSTER _~-.
10849

I, .

.INDICATOR
/ ASSEMBLY

: AUTOMATIC
1 TRANSMiSsioN.

78053

·Instrument 'Panel and Pad

,\...

COVER -. MANUA:L
. TRANSMISSION

78100· .'" '.

VIEW SHOWING· INSTALLATION OF
(PRNDL),· FOR AUTOMATIC TRANsMISSION

. 45·61:-.6

SCREW
N803877-S2
(4 REO/D)'

SCREW I.

383938-S2,
TIGHTEN TO

"'.3' N'm
(12 '~IN-LB)

R5323-2A

··FIG. 6 Instrument Cluster and Cover Instaliation~F.150~i=-350--F~SuperDuty" and Bronco I.

.' • .' .,- .1'" :".. .

·,i:

.. " .. , . ~, ....,. .

.. ". : ~

~. .
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'Instrument Panel· and Pad-

.... "'-

.......

, ." ~

RADIO .OPENING
. COVER ASSEMBLY

04360

.CENTER FINISH
PANEL ASSEMBLY

04302

~-'>.-, '.'
LIGHT SWITCH' '. '",' "\.

pLATE-11674. SCREW
N803877-S36B
TIGHTEN TO
2.0-2.4 N·m

. (18-21 IN-LB)

SCREW'
N803876-S2
(4 REO'D)

INSTRUMENT PANEL
ASSEMBlY-04304

UPPER OPENING .FINISH
PANEt ASSEMBLY .

044070

R5324·2A

r ~

FIG. 7 Clust.er Open,ng Finish' Panels-F-150-F-350-F-Su~~r D~ty and Bron.c~
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45~61-8 Instrument Panel and Pad . 45-61-8

. WINDSHIELD WIPER
SWITCH ASSEMBLY
(INTERVAL WIPER)
17A553 .

GROUND
.WIRE

CLUSTER
FINISH
PANEL

-~,.

~.
LIGHT SWITCH

KNOB-11666

.. ~

W/S WIPER CONTROL
'KNOB ASSEMBLY
17513

R5325-2A· .

FIG:. S" Light and Win~shield '!Viper Switch Inst~lIa~ion-F';'15O-~-35O-F·S~per:Duty and Bronco·

.!

"
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; ,

" : ~, ':' \.', .~.

TOP'S AND
•• 4 ...._a ' ..

EXTERIOR
'FI'NISHES

46~30-1 ..

GROUP.

(70000) .

. . ~ ,

SECTION TITLE PAGE

FIBERGLASS REAR ROOF ~ ': Ii 46-51-1

I SE~TION TI"rLE PAGE

TAPE STRIPING .. '..• '.. ~! ...•. ~ ~ . ~' ...'... '... 46-30-1

SUBJECT SUBJECT, PAGE
, "'.

QESC~IPTION ...•.......... '. ~'..... ~: ....\ ... 46-30-1
REMOVAL AND INSTALLATION ....•...•...•..'.. 46-30-1
REPAIR! -.............•. ~ .: ~' " . 46-30-1

SPECIAL' SERVICE' TOOLS :'.. ' 46-30-3
VEHICLE A~PLICATION .. '.. '.. ~ :' 46-30-1

,'.

"

1 _ ••

VEHICLE APPLICATION

All' Models. " ,

Tape' stripes are made f~'om"a .:', tough, durable,
weather..resistant, ~ solid' vinyl with a· pressure..sensitive
adhesive back. Th~ pressure..sensitive adhesive back is
,pr.ote~ted by,~ liner paper which i$ easily p~eled away
during', installation: .During. shipment and storage, the
face. is, proteqted with an easy.,release pre-mask paper.

l. '"

DESCRIPTION

REPAIR

, .J. ~:

' .....\

:i.

•.•:~,.~: :.~.. ,.,' ,•• ,:.'y;:;,.

. ReRair small nick~ or scratches using touch-up paints
mixed to blend with the affected area.

• • •• ·4 •

Repair bli,sters or air bU~bles by piercing'them with a
sh~rp needle or pin at one end. Work the trapped air out
through the pin hole with the thu,mb. moving toward the
pin hole (Fig. 1) and 'press the tape stripe firr:nly against
the panel. It may Q~ necessary· to p.rehept the panel
slight\y to soften ttle adhesive. Heat also may be used
·to remove small wrinkles or irregularities.. If bunching
,occurs around curves, spread bunching over as large an
area as possible, then remove wrinkles.

.REMOVAL AND INSTALLATION .,'
Removal

1;.-' Clean repair, surfaces, adjacent panels, and
openings as required~ . . };'

FIG. 1 Removing Entrapped Air

2: Remove a.ny. parts overlapping tape. ,str~pe from
affected panel(s).

3. Remove tape stripe by starting .at one .edge and
peeling it from painted'surface. Apply heat to tape
stripe to' facilitat~ removal. . .

NOTE: R~moval can also. be assisted by using
3M® Woodgrain and Stripe Remover 08907 or'
equivale~t. Avo~d' using pointed or sharJ:" too'is :as
they ·m~y. damage the painted surface. . '.,.'

4. ~.. Rem~ve adhesi~e from' painted .sUrfa~es using ~
cloth saturated with 3M® Adhesive Remover
08908 or eqLiivalent. Then, scrape with a
squeege~. (. . ..
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, .46-30-2, '. Tape Striping 46-30-2

•.___--------. RIP LINER
PAPER OFF AT__
APPROXIMATE
MID-POINTOF
PANEL, ______

PEEL LINER PAPER
~c:;;::::;~-------:~---.F~OM'STRIPING.-' ~----:--- __

REMOVE LINER '.
, PAPER BY SHARPLY

, BENDING EDGE OF
STRIPING TOWARD
FACE\~ITH FLICK.
OF F~N'GERNAIL. .~

FIG. '2 Removi~g Liner Pal?er from Tape Stripe,

NOTE: Exercise care When using 'solvents" to avoid
possible. damage. to painted ·surfaces. }o'
·determine. if solvent is harmful to body paint, test it
on a' hidden~ area of the vehicle.

, . I· -

5. '. Rinse thor.oughly with clean water alld/or, solvent
· a's required.=·' ~,. ~ ~: _ '. -, ... ' .

Insta~la~ion-Dry Method (Small or Thin Stripes)

1. .Cieanpainted surface (including \Vrap-aroun~
flanges on door openings) with Silico~ne 'and Wax

:-Remover- DL60-3271-A or equivalent. Wipe surface····
. with a clean cloth and" allow to dry. .

'.' ,

NOTE: Fres,hly painted surfaces must ·be
thoroughly dry. Residual solvents ,in fresh paint.
may cause t~pe stripe. to bl~~.ter. . " .'~

2.' Position carrier edge or Iqcating darts on tape
stripe to .body .opening character lines. on vehicle..
Leading edge of ,tape, stripe has .a.2.5mm (1/.10- .

· inch) tape and liner extensi<;>n. The rear edge has
no extention~ This. will help determine which edge
is forward and .which edge is rearward. l)S1ng

· h1asking tape, tape striping" into ·place. Use
· particular care when matching tape stripe to
char~cter lines~, . .

NOTE: If tape stripe overlaps occur, ensure forward '
...piece overlaps 'rear .piece.

3. 'Remove liner paper.from stripe at the approximate
,mid-point pan~l, and tear off liner .paper (Fig. 2)'.,

. .
4. Stretch striping into desired location but away from

the sheet metal.' Using squeegee (plastic)'~' start
from center of panel and press strjping into
position mOVing toward the end of the" pane'l
(Eig. 3)~ '"

"". .... ..... ,-.

CAUTION: Do not· use - hands' or' fingers # to
.. smoot", out the striping. Use of hands .will

r~sult .in creases and air bu~bles i~ striping.
15. 'Peer off the remainder of' liner';·paper ":and preSs

" . stripifl9 into pqsition using plastic squeegee.· ,

NOTE: 'A 3M® SA.-3 Low Fricfion 'Sleeve ~br' equivalent.
should be placed oversque~gee when, installing large
lettersuto preven~ 'stretching ~nd distortion of ap·pliqu~.

,6. ' Remove .pre~mask by pufling at '180~d'egree 'angle
'_ .' (knuckles against ..,body, panel)-away from .stripe

(Fig. 4). After removal of pre-mask, inspect for
b~bbles. Remove bubbl~s as ~utlined. . - .. ::~ ...

7. Molq recessed area~ 'into place u~ing .RqtLinda
He'at Gun ·107-00301 or equivalenf and a: soft,.

.\. clean clpth' '(Fig~ 5)." . '.. .

IristaUation~~et Method. (Large Areas-Decai)
1: Mix' a teaspoon of ~tandard dish washing detergent

, in four liters (one gallon) of water. Fill a spray bottle
with the solution. . '.. . ":" " ,i

2. Remove liner paper from tape stripe as outlin~d in
Step 3 of Dry Method Installation" or as ·required.

3. Wet pressure-sensitive side of. tape' stripe. ana
panel, to qe striped with det~rgent solution. "',

,4.. ; ·t. P9~ition~apestrip~on vehic,e as outlin~'d in 'St~p 2
of ,Dry M~thod I~,~tallatiofl.

5': 'Using squ~eegee 'and firm' ov~rlapping pressure',
begin \ from center' of tape stripe' an.d .squeegee
toward the sides and then toward the'fr()nt (Fig'. 3).
The tape stripe can be easi'y lifted and reapplied if
air bubbles ~re present.· . f', •••• ' ,."

t.'

, FIG. 3 Installing Tape Stripe with Squeegee FIG. 4 ,Removing Pr~-Mask Paper
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46..30·3 Tape ·StripiOg ", ,,' 46·30..3

'·6. ',. After . t'he tape stripe is· fully installed and
squeegeed, remove pre-mask (Fig. 4)~ An assistant

. can be very helpful in, removing pre~mask· from
large areas. Wetting pre~mask on large' decals may
facilitate removal.

. 7. U'se Rotunda H~at GUfl 107-00301 or equivalent
as. in Dry Method Installatio·n, to' mold decal i.nto
recessed areas anc;l dry moisture 'as required.
(Fig. 5). '

FIG..5 Molding Striping into, R~cessed Area
.. • '. • • ~ • • ~ to ,
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Fiberglass. ,Rear.Roof

. ,\ ," ....

46~51-,1

SECTION 46·51·-F:iberglassRea.r: Roo,f::. '.
. . ~, . ...- . ~ .~

SU~J~CT PAG~

REMOVAL AND INSTALLATION
Fibergla$s Laminate Repair - ~ 46-51-1
Fiberglass Roof ' 46-51-3
Fiberglass Roof Repair ........•........ ~ 46-51·1
Fiberglass Roof Storage .....•............. '46.;,51-3
Stationary Side Wihdow ..... ~ .•..•...•'... 46·51-1
Tailga'te Glass Care' .•.................•.. 46-51-3

VEHICLE APPLICATIO'N'
Bronco Vehicles.

REMOVAL AND INSTALLATION

Weatherstrip Replacement on Roof .
To repair or replace the weatherstrips, remove the . ,

roof panel as'sembly as outlined. Rest the roof in an_
upside down position on the floor, then proceed to
-service the weatherstrips. as shown in Fig. 1. .

Stationary Side Window .
When removing or replacing the glass, an a~sist~nt

must be employed to work outside th~ vehicle.

Removal

1. Working from inside, start at one corner and wqrk
across the top of the glass, pulling the weatherstrip
down and pushing the glass an'd weatherstrip

, outward until the assistant can grasp the glass a~d '
lift it: f~om the ~Iass opening. . ~

2. Remove'mouldings, i! so equipped.
3. Remove the weatherstrip from the gl~ss (Fig. 2).

Installation

1. Clean the we~therstrip with ,a suitable solvent, to
remove all old sealer and cement.

2. Clean the glass opening flange. Check the flange
·for wavy areas, and repair as necessary.

3. Apply Liquid Butyl Sealer C9AZ-19554-B (ESB
M4G162-A) or equivalent, in the glass crevice of
the weatherstrip and ins,tall it 9ntO the glass.,

4. Replace mouldings.
5. Run a.,.bead of sealer around the opening flange

B:n~ in the inner flange crevice of the weatherstrip.
6. Install a draw cord all around the weather~trip in

the flang~ crevice. Let the draw cords overlap in
both mitered corners (Fig. 3). Apply soapy water to
the weatherstrip lip. .

7. Have an assistant position the window assemply in
the windqw opening an9 apply han~ pressure on'
·the gl~ss. From the inside, 'draw the lip of the'
weatherstrip over the window opening lower fl~ng~
with a draw cord. Start at both mitered corners
using both cords' at sa'me time. Alternate from side
to side', moving approximately 305mm (1-2 inches)
at a time, until. the. window is in· place.

SU8JECT ., : , . 'PAGE

REMOVAL AND INSTALLATION (Cont'd)
Tri~ Mouldjng Sto~ag~ (High Series ._
',~ronco Only), '.'~.. , ,.. ~ . 46-51-3

. We'at,hers'~rip Replace,ment ,.on .Roof - .,.....•. 46,;.51-1
SPECIAL ,SERVICE. TOOLS . ~ .' ..... Ii ••'. : •.•••• .'46-51-3
VEHICLE' APPLICATION •................ ; ...~ ..• 46-51-1

8~ .Wat~r test the inst~lIation for leaks, and appiy with
additi~nal .~ealer if' necessary~ .

Fiberglass. Roof Repair':· .
. ~

'Surface Preparation.· I"

1. . Clean the 1 aff~cted area with' a Silicone and Wax
. ",Remover and inspe'ct the area closely to determine

, the exact extent of the da~age. ,,

'2. ,'-Using.a 'burr bit on a power drill, form a V-groove
the length, of the scratch or gouge. The sides of the

·.','V." shouldb~ angled no ,more than 45 degrees.
NOTE: Exercise care to, avoid cutting 'all the way

,'" throug.-~ the laminate during routing 9perations. 'j' ,

3~ . Remove 'all flaky: edges and feather the pain'ted
~ surface back ~ approXimately 13mm. (1/2; irich)
',Qeyond the. damaged area by hand-sanding or
power-sa~ding with 3p9-grit sandgaper. '.

."4. Cle?ln the repair' area' with dry, oil~free; high'~
yelocity compressed ~.ir. .-

............ .:. . .

'Fiberglass Laminat~'"Repair' ">
,-.1. Following 'the' instrLi'ctions in the' fiberglass repair

kit, mix enough ,filler material on a clean hard
surface to re-establish the laminate surface. _

2. JU,$t prior to application ,of the filler material;
preheat the repair area using a 375-watt lamp
plaqed ~~4rnrn (10 inches) fro'm the repair surface
until it is hot to ~he touch. .

3. Using aplastic squeegee, spatula or putty knife,
apply and spread the filler material into the repair
area, rolling it, into ..the' depression .and over' the
surface to avoid excessive air entrapment. Apply
sufficient filler material so that the applied repair
surface' is at least .1.6mm (1/16 inch) above the
a~,jacent la":linate su~ace.

4. Let the filler set up u'ntil it is firm to the touch. Then,
're-establish the original contour by filing of,f the

. excess, leaving the .filler level slightly higher than
th,at of the original sUrf~ce." .

5. Pre-shrink the 'filler, using a Rotunda Heat Gun
107-00301 or heat lamp.' A minimum temperature
of '48.9°q (120°F) is required for shrinkage. ,

NOTE: Keep the heat source at least 305mm (12
inqhes) away from the repair area..

6. Power-sand the'filler with 360-grit sandpaper until it ·
is smooth. 'and even with the original surface. ,If the
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NUT. ,
::- ,N800925-S100

e.- ,. ,

......

ROOF PANEL
ASSEMBLY

. 50200,

SECTIQN E'

, SECTI<?~ S'"

I' ,

RUN
'ASSEMBLY

. 153mm .

(

(6 INCHES)
MINIMUM

~ I 11 •• :

ROOF PANEL
ASSEMBLY

·50200 :.

f.\

LOCAtE SUPPORTS
APPROXIMATELY ONE'

.FOOT'INBOARD FROM THE
ENDOFTHE .ROOF.

P' ROOF PANEL .
ASSEMBLY-50200

SECnoN C·

FRONT OF VEHICLE

. ~,~

NOTE:,THE TAILGATE WINDOW MUST RE-.
MAIN FULL DOWN WHEN THE ROOF

. IS' OFF THE VEHICLE TO PREVENT'
POSSIBLE WINDOW BREAKAGE.

N4277·2G

FIG~ 1 Fiberglass R09f Remova'i and Installation
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46-51'~3 'Fiberglass Rear'.R·oof 46~51-3

1\

'I
CR5236-1B

, "l' ...•~

. I.' .. : .'

·107.Q0301

ROTUNDA: EQUIPMENT

. of the·.:-· mou'ldihg' attaching t brackets on the
.', fiberg.lass. roof's surface and number each- bracket
as it is r~moved for reference during installation.

4. R~moy~ all the '!r~of attaching ."bolts and mOUlding..
attaching brackets. (Fig. 1)...

5. .Carefully ·lift the roof 6ff the vehicle<to prev~nt.
tearing or '~eparating t~e· 'Ne~therstrip from th~.

. fibergl~ss roof. The' roof weighs 264 ~g (120 I~).

6. Remoye the 't~o' fiberglass roof loc~ti~g:" p'ins (Fig~
1)..

, NOTE: The tailgate window must always' remaifl i~
the' full ,down position when the roof is, off .the

· vehicle. to prevent possibl~ windqw breakage.

Installation; .:'

1. 'Install the two fiberglass rooflbcating pins '(Fig. 1).
'Ensure the tailgate window' is in the" full down
.position:.Ens~u~e that the ,tailgate is do.wn. .

2.' "Carefully place'the roof on the vehicle, lining up the .
two"'~cating,' pins. , .

3~ ~ Loosely install ~II moulding attaching bra'ckets and.
· roof attaching "bolts, ensure that the brackets are
.Ioc.q~ed in their original positi,ons. "

4. ':'~lnst~II-' the upper' roof fasteners. (Fig. 1). Install
..:remaining roof. fasteners (Fig. '1).\Fasteners should
be tightened' enough to comptess weatherstrip
without distorti l1g roof.

5. InstaU the" pl~stic,trim m~~ldings' and attachi'n~f"
· s~rews. U$ing caution not,to crackr-the-mouldings,
tigh:t~fl .th~ screws. ,securely.~.· ',,'" , '-

Fiberglass Roof $torage .
.' To prevent permanent deformation to· t'h~ portion of
ttJe belt weatherstrip extending below the I.ower'edge at
the rear of the .fibergl~,ss rqof, store the removed roof
right· side up on a level t surfac.e ,at least .152mm (6

. iAches). above tne ground (Fig. 1).. '.' .. , . .
.. . 1 ~:'. ~"r •

Tr'im Moulding Storage (High Series Bronco
Oniy) , ~

. In orger- to. protect. t~e plastic, 'trim mo~ldings from
damage d~ring storage, it is recommended th,ey be
plac~d, in'side the r~moved fiberglass roof. .

Nl127·18

N4776·1C

0.", .t

MOULDING
ASSEMBLY

30606

, FIXED GLASS
29710

//~,.
~

. FI~E~,:GLASS ~ STANDARD PRODUCTION

FIXED GLASS
29710, '.

, WEATHERSTRIP
ASSEMBLY-29732

FIG. 2 Window Removal 'and Replacement

FIG. 3 Draw Cord' Installed-Typical,
I , •

filler 'surface 'exhibits fine pinh~iE3s, apply a thin·~·
coat of, glaze wipe, or equivalent. If' the .filler is
pockmarked, do, not .use the glaze wipe. Instead, ~

apply a~nother. I~yer of filler, repeating Steps 1 ~a,ilg~t~ ~Ias~' Care '.
through 6.' . '.' ',. '. When: operating the vehicle ina!"' ~xtrem~ly dusty

7. Finish by sanding with a.sanding block a~d~'400-grit environment, ttle tailgate glass" sOOL(ld be ,cleaned
sandpaper. ' '.periodically with Ultra· CI~ar Spray Glass ~Cleaner E4AZ-

8. Clean the r~pair area "with' dry, .oil-free, high~" . 19~507-A (~SR~M14P5-A) or '-eq.uivalent t9prevent
velo~ity 'compressed air. bUlld~p .of .surface-. dus,t. ThiS ,will ensur~ the best

9. Repair the paint (Spatter Texture Coat) using the '. . gf.~~6bl~lg~~ormanc:e. a~d the grJ~atest number of year~ .
. apprQpriate p~intlng procedure~. .' . .:;' . U - r e service.

Fiberglass Roof SPECIAL SE'RVICE TOOLS

Removal
;' f ,

1. .. Lower the tailgate' wi.ndow to the full down position.
2. .- Lower' tailgate. - .

'3. Remove the iower trim moulding att'aching. screws
and th~ plastic trim mouldings. Scribe the location
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47-01-2
. '

. B,ody,Shell, Exterior Trim, Frame ,aod Underbody-Ge~eral Servi~e 47-01-2

GENER,~~ INFORMATION

Dust and: Water Leaks
Remember, the forward' motion of the vehicle creates'

a slight v~cuum within the body, particularly if ~a 'window
or ventilator is partially open. Any unsealed. crE3yice or
small opening in the lower section of· th(3 'body will
permit air to be drawn into the body. If dust is present in
the- ai~, it will follow. ' '.~

Under certain conditipns, wa,~er can enter the body at
any' point where ·dirt .or dust ;can _enter.. 'Any
consideration of water feakage must take ·into account
all points' covered under dust' leaks. '

To 'determine. the exact-location of~ a dust leak,
remove the following tr.im from the cab:: the cowl trim'
panel, the. kick pads,and ·the floor mats.'

Removal of the, trim will reveal the location of most
leaks. Seal these'I'eaks, and'road test the vehicle on "a .;
dusty road to ensure all leaks .are sealed. The entrance

. , of dust is usually indicated by a pointed shaft of dust or
silt at the 'point of entrance. After the road test, check
for indications of a dust pattern around the door'
openings, cowl panel', and c.owl side panel.

Sometimes leaks cal1 be' located by putting oright
lights under the v~hicle with the above components '

removed, and checking the in~erior.of the body at joints
and weld lines,. The light will show through where leaks

'!ype Of Sealers and' Application' , exist. .

,: .Sin~e many s~.alers are used in vehicle assembly, th~ . ' Flo'orpan, Plugs ,and Grommets
.followlng all-purpose sealers have been selected for. ..".::. A,'.. ' '. . .. ~ ," '.' • ..

, servi.ce use. The me.thod and points of ~pplicB:tion are ',>-' .Many plugs and ,gro,mmet~ .. a~e used .In the floo~pan
shown in each applicable group. " '. t ," '. " and .dash pa~el. The floorpan plugs seal t~e vanous
. .' '. body bolt ac.ces~ hol~s.· d •

Ca~lking Co.rd-:-D~AZ.-19~6~-A, o.r :~g.~iv,ale~t . ~ " '~f a~'Y ',ph~gs!are 'mi~'si~g or damaged,' a, dust:or"water
This sealer has, a pla~tic base wi,th 'a filler, ~s"heavy.. , leak may result. S\;Jch lieakage'may also occur ~around

bodied and is commonly known ,as perma-gum. It is grommets used on ·the dash panel. When 9ust or w~ter
used on, ~po'tweld holes, around mount.ing :clips, and leaks,ar.e evident".these plugs and grommets should be
between two surfaces npt sealed by a ga~ket. Apply the : ,'checke.d for-proper installation. '
'sealer, with a putty'knife. " ,', '.~ , ' .

.: '.:' ,." ~. , .' Drain Holes
NOTE: Meets F9rd" 'Specification. ,ESB-M4G~2-A. ". ' " . .

, , ':'.',.,,', :. ..' - ' Drain, holes' are lo.catedon, the underside of" each
Rubber, .,,~ement~8A-19552-B., or :Eq'uiva,en~ ',; l.· ", ....: door along the ~.eld.line of the inner and outer: panels. If
, This. q~ick~dryin'g" strong, adhesive" cement i's' these h~les beco.m~ clogged ~it~ mud or road tars,
designed to' cement weatherstripping to doors, bodies, 'water Will collec.t I~slde the panels and ~ust the s~eet
cowl ventilators, and ithe surrounding', metal. Windows .m~.tal ..- from ~he. In~lde. A .sC?und of. ~Ioshlng. w~ter !r'1 a
and windshields that are set in rubber can be effective.ly .door IS an Indication of thiS condition. ,
sealed against leakage by flowi~g ,cementinto···affectea, , : ',Check the drain holes regularly.' Ciean the"drain
areas. '.. 'hQles.of ~irt and foreign .material with '8 punch or

Clean all grea~e~ dirt,- and old ,sealer. from the screwdriver.' ,~\. ,
surface~ to be cemented. Wash the surfaces thoroughly W· d N · '
with a cloth moistened with a suitable commercial In olse '
·cleaner. For best results,' apply a medium coat of Air ~ntering . or;' eXiting the. vehicle through" small

.. qement tq both ·surfaces, ,allow it, to. dry until tacky, a.nd. openings i,n the body can r~,sult:'i.n wind noise. Sources
,t~en press both. surfaces firmly together. .. of wind noise -are detected by dri,ving the vehicle, ,at
NOTE: Meets Ford Specifica,.ti.on ESR-M11 p.,16-A.. ' .highway ,spe~ds in. four. .diff~rent directions:, Listen for

, ~'sources of wind noise with all windows closed,' radio' off,
Liq~id 'Butyl'- Se~ler~9AZ-19554-B (Slack) or ' heater and air"conditioner blower motor turned off and
Equivalent . ,> J. . ventila.tion ,ducts open. A stethoscope can be used to'

This sealer does not 'run, is'~ fast drying, and rem~ins pinpoir:it the ~ource of the noise. ' . ,
semi-ela~tic. Tt1e .~ealer qan be u~ed for s~am sealing in ~ Most wind noise-prOducing leaks will occur at the .
such areas' as the floorpan, wheelhouse, da~h panel, - door and window seals or at sheet metal joints in the
running board., door openings and drip rails. It can, also do~r 'or the door opening in the' body. '
be used 'to seal outside moulding clip holes, and for Seal all leaks with RTV sealant and foam tape or by
windshield and back window installation. po~itio'ning or 'replacing the seals. Road test the vehicle
NOTE: Meets Ford 'Specification ·ESB-.M4G162-A., to en~u~e ~II leaks have beer:; adequately seaJ~d. '.

" ~. " , . An alternate method of' verifying corrective actions
DIAGNOSIS AND ..TESTING-· . involves the use, of· Rotunda Ultrasonic Leak-Detector

.029-0000.1 or equivalent., After identifying the le~k point
. through a drive evaluation, 'obtain a I meter. reading by
using the. leak. detector. A check with the leak detector"'
after- repairing the leak will verify the effectivene,ss of
the corrective action. ·,A final' test drive may still be"
advisable to ensure that other objectior::Jable ~,Ieaks, not

,noticed. becau~e. of a" major leak; do ·hbt exist.

',a~ttie ~1i'm~natiQn

Most rattles are caused by loose fore~gn' 'object~ such
. as nuts, screws,' ,bolts or small pieces ofbody deadener
in the door wells~ pillars, and'quarter panels. Door wells
can. be checked ,by carefully striking the undersi.de of
the door with a, rubber malle~. The impact made by the
m~lI~t .will indicate if loos~) 9bjects are i~ the' .-door well.

All: body 'b9ltsand.screws should be tight~ned
p~riodically. In the event that tightening the bolts and
screws located on such assemblies as the doors does
not ~limiF:late th~, rattles, the trouble is prot?ably cau~ed
by misalignment. If· this is the' case, follow the

,adju'stment 'and afignment proc~du.res for these
assemblies.' . . '. ' ,

.Rattles 'a~d squeaks,. are som.etimes caused 'by, '
weatherstripping and' a~ti-squeak material that' has '

.slipped out of position. Apply agditional cement·or qther

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



47·01·3 Body SheU; Exterior Trim, Frame and Underbody~General'Service 47·01·3

adhesiye, and install the mate~ial 'in the proper' location
to eliminate this di~icul~. '.

ADJUSTMENTS

Checking '~ody .For ··Mis~lignment
To alig'nor square Lip ,a body; take. two opposite

,diagonal..measurements' between' pillars. ~se a
measuring tram for these measureme~ts.' Take the
.measurements between' reference points such as
crease lines or weld joints whic~. are diagonally'opposite
each other on the two pillars being measured.' Since all
'measurements' should be made ..from the bare'metal,
.remQve all: interior 'trim ,from .~he checking points.

In some cases, .it is diff~culf to obtain proper body
alignment when repairing a body that is darn~ged on
both sides. In these cases,horizontal and vertical

, measurements can be taken' from a body of the same
bod,y style. Once these basic dimensions are taken and
·estaQI.ished on the damaged boq,y, .aligr)ment can be
made by diagonal mea~urements taker) from points on
the two pillars. ' '

Do not attempt to 'correct a'ny serious misalignment
witli ·one jacking operati0r'. This is particularly ~true if
other sections of the body' also require aligning. Align
eaqh·. sectio'n proportionately un1il the' proper
dim'ensions are obtained.. " ,

Door opeDings ar~ checked 'in ·the same. manner as
-the body. ,Horizontal, .vertical, aao diagonal chec~ing

points. are established on .all. four sides of t~e .door
opening that i~ being measured..

Frame lo'sp~cti()o

: Fra'me misalignment is the result.·of. damaged frame·
cor:nponents. '

Before' checking frame.' 'alignment, inspect all', frame
·f.Tlembers for damage,. cracks, twists, or bends. Check
all ·welded connections for .cracks. Inspect 'all rivets,
bolts, :and body support bracke~~ for looseness. Make
all r"!ecessary repairs or replacements.

" \

Diagonal or X Frame Checking Metho(:J
Frame s'lignmeMt ~.an bt3. checked',without removing

the body from the 'frame by using. the diagon,al or X
~hecking method~ ' · c. \ '. ~ , . I

This method 'should' be used to identify' misalignment
prior to any attempt to, s~r~i~hten a frame. .'
1.. PI'ace the veh{cleon a clear) level.floor'and set,the

-par~ing brake~ :. " ._.' , " '

2.' Select at least' four .. points' al.ong on~ frame side
member 'andtransfer these points to the floor with
a plumb bob. If desired,pape'r can be taped 'on the

. 'floor along both·.·.sides of, the vehicle below the
fr.am~. Mark the' points on ·the floor a~ accurately
as possible." ' .' . , ,.'

3. Locate ,the corresponding .points- along'. the
opposite frart:le side member. and transfer these
points to, ,th~ floor .·i~ .the sam.e ma~ner.

. 4'. ,Move the vehicl~-away from the marks on the floor,
and m'eas'-Jre·.diagonally b~tween all points on the
floor. Both measurements should be equal"within .
6.35mm (1/4 in~h).' ,

5. Measure between corresponding points parallel to
the frame' side' members. These' .measurements
should~,be within·'3.18mm (1/8 inch) of eac~ other.

- The squareness of the frame side member web to the
floor at the spring hangers and at the steeril1g, gear
mounting location should be within 1.59mm .(1/,16 inch).
Th~ squareness of the fram~ side. 'member ~eb to the
floor at all 'other .points should.be within 3.18mm" (1 /.8
inch). The web and flange. should be square at all other
points, within 3.1 ~mrTi" (~, (8, in.ch).. · . .' ,

Any point on one side member should be within
3.18mm (1/8 inch) ahead, behind, above, or below the
corresponding point on the opposite' side "member. ·The
frame side member should not be bowed more than
3·.18mm (1/8 inch) for each 2540mm.. (100 inches) of
frame·length. The overall width of the frame should not
varY. more than 3.18mm (.1/8 inc.h).

NOTE: An'· alternate method of checking frame
alignmen~ ~'is to~ use ~ frame gauge. '

REPAIR OPERATIONS·

Fram~ Repair ......
-,

Drilling ~recautions ' . -

.,,' Do· not drill holes in the frame flanges,' since this
tends to reduce the frame strength. '

- _, If 'aholemust be'drilled in. the frame,' insur~ th~t It 
rnE3.et§ all. the following requireme'nt,s·;

1. The hole is located' in the upper half of the fra'me·.

2. The edge of the' drilled hole and. ,th~ edge of'the
nearest hole are' at least, 25mm (1 inch) apart.

,3. The edge of ,the dri'lIed' hole is at~ least~ '2~mm
(.1 inch) from the. edge of the rlange: . .

4. . The drilled hole - is .not : ~djac~nt ·to: any oth~r
~xistingframe brackets' or :comporients. :

,Welding Precautions · . . , . '1' •

.Disconnect ,the negative battery ground cable before
using ele~tric welding, equipment. .' .. '. ~ :.. ~

'. All frame weldin'gmust be don'e. with ~leGtric"weldirfg
equipment~ and the heat should' be kept'iri a smal~ ~rea

to prevent change in hardness of the metal. Do no't u'se
gas welding equipm~nt. A. double .reinforcement
must be- added -to frames where heat or. weld'~ is
applied to the area to be repaired•. The.weld~~are to .
run lengthwise along the reinforc~ment when ~

reinforcement is ~o" be weld~d to a side member.

'Frame St~aighte.ning. , '.
Frame misalignment pan be c·orrect.~d' 'b'y

straightening the o'>ut~Qf-line :parts or by replacing the .
crossmembers, br~ce.~, Qr brac~ets. Jf they. a~e badly'

. damaged. "

Straightening should be attempted on frames that fail
to meet specifications of the diagonal checking method
or where damage is visually apparent.

However, t!o prevent internal stresses in the metal,
,frame straightening shou'ld be lim,ited ,to parts whic~ are
not severely, bent. If heat is needed to straigt,te,n a
fra'me member, keep the temperature below 649°C
(1200°F) (a dull red glow). Exce~sive heat 'may
weaken the metal in the frame members and cause
permanent damage., '

Frame Reinforcing
to • ... ..

. After a bent frame member has been straightened,
inspect the member closely for' cracks. If'any cracks
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47-01-4 Body Shell, Exterior Trim, Frame. and Underbody~General-Service 47-01-4

FIG'. 1 Weld 'Attachment of Frame Reinforce'ment+'
. 'Two Frame Surfaces ' " , . -

, '.1

. .

PARTICULARLY BEFORE ,THE MIX,TURE STARTS 
TO GEL.' Any r~sin that adheres to the hands may 'be
removed with lacquer thinnf)r' followed by a 'thorough
washi,ng with soap and water. '

. Use"a respirator when grinding the fib~rglass,s'-:Jrface

a'nd use a vacuum; attachment when, operatin~g a belt
sander. ' , ,,' ;', :.. "

. N5912-1A

WELD ALL SI DES OF -: -r:
;REI NFORCEMENTS

, GRIND EDGE WELD'CRACK TO
RADIUS AFTER REINFORCEME"!,.-

• CORNERS .: WELDING tHIS SIDE .'
VIEWA '~ .. ~

, .. '

Repair Proce.~ure':., ,; '"

Grind or sand awaY,.allloose or broken mat~rial' at. the
damaged .'area~ Scuff sand the, ,~urlpce approximately ,
25.4mm (1' inch) around the area 'to provide a good
bonding slirface. ,Ensure the surface to be repaired is
clean, dry, 'Qil and paintfree~. ' .,'

For cracks, for';" a sha'ilow 'V-sh~'pe alon'g the' crack
with, a file' or 'grinder~ Fill-the area 'with' a good quality
polyester or epo~y body. repair cQmpound. Follow the
manufactur.er's qirect,ions 'with regard to· ,mixing
procedures.' Allow th,e compound' to. harden ,and then
sand ·smo.bth.. If th~e surface is not lever or smooth, use
an additional, filling a~d san~ tq~ a final .srr'0oth finish.

For la'~ger' broken' 'areas, use fil;>erglass cloth (five
layers) impregnated with, the resin, to cover' the area.
Overlap the damaged' portion, by 25.4-50.8mm (1-:2
inches).' Whe'n the. material has harden'ed, file or grind
'and sand' srpooth. If low sp~ts 'ex,ist, fill them with resin
mixture to which 'short fibers cut-from the fibe.rglass
cloth have been added. Add ~~noug~ on ·the ~Ioth to
form a p~tty-,Iike resin mixture~,':,: -

Painting

. ,Aft~/the desir~d· repaired sUrfac~ has been obtained,
prime :~nd· paint the.' Surface in the normal·' manner.

, .
Always work in ~ w~1I ventilated area in order.to avoid

, possible toxic· fumes that may reslJlt from u'sing ,resin
. mixtures. Exercise care so' as not to get any r~sin- on
clothing.. , .' - " '.

Keep all materials, utensils 'and the work area clean
and dry as resin repairs involve chemical reactions. Any
dirt,.foreign·material o~ moisture may upset the. chemical
reaction. ar:'ld .result in an unsatisf~ctory repaiL'

show, -the frame member should be: reinforced or
replac~d. ,

R.ein'forcemenis. should be made from angle: or 'flqt
stock, of the same material a'nd thickness as the fram~

member' being reinforced, and' should extend' ~
minimum of 152.40mm (6: inches)' to either, sidee of th~

crack. Ideally, the reinforcement should be cut from the
corresponding area of a' si~tlar frame. '.' ... "

Weld' Att~chment ' .
The following, procedure must ~e :adhered to if it is

'deemed necessary to,weld reinforc~ments to the frame
and to ensure quality'repair. : .,

The crack should: be prepared' before welding the
reinforcement to the cracked frame member by wire'
brushin'g the area around the crack ·to remove ,the paint,
grease, mud, etc. to completely expose the cra~k and
,asSure gooq weld adhesion..To stop the' crack ·from
spreading, drill a 6.35mm (1 14-inct1) hole at a point
t2mm (0.50 inch) beyond the root of the crack..Grind
out the full length of the crack to the hole to for~ a
V-shaped 'slot with the base of the "V" contacting ,the
reinforcement., The bas,e of the "V" should have at
least 1.52mm (.06' inch) opening to insure welQ'

. penetration to the reinforcement when welding th~,
crack. Drill clea'rance holes in the reinforcements, to
clear" rivet heads and bolt', heads or nuts' where
necessary..
" .In:the ~vent. that. repair i.~" required to more than one

fram,e surf~ce (i.e~, a 'flange, crack which extends into
the .wep) two pieces qf flat stock (one for ea~h surface)
should be utilized and welded together where th.ey join.
(Fig. 1). The web r~inforcement should be a minimum
76.20mm. (3~O inch), high ,and have ,63.50mm (2.5 inch)
radius at each of the two'; corners~

Completely -clean the frame surface under' an~
around the reinforcements. Clantp the reinforcements
securely" 'to 'the',frame ,p~ior to welding. Weld the

~ reinforcement.all around 'after welding the crack.. "V" to
the ,r~info~cement (Fig. 1). The flange edge weld should
be ground smoo.th after aU pit holes have been filled by
~he .w~ld~ . ..'. '.! '-,

, If, 'a damaged, bolted on frame bracket -is to b'e
replaced, the new bolts;washers, and nuts should be of
the same specifications ·and bolt torques as the original
,parts. ' ~'

In cases" where' it' is necessary to remove 'rivets,
replace them with Property, Class 9.8 metric. (Grade 8)
nuts, bolts and w~shers of the next' larger size (Le., for
3/8 diameter .rivets use 7/16-inch' bolts, for 7/16
diameter rivets' use 112-inch·bolts): T·his requires line
drilling of the holes-to the. samediametet as the new
'bolt (Le., either 0.437 di.ameter or 0.500 diameter).

Frame ~~mber Replacement ,
. If adamaged ,frame member is to' be repl~~ed, new

bolts, Property CI?lss9.8 metric (Grad 8) ,fasteriers,and
rivets:, required for replac~ment of part~ should be of the
same specifications as the' original bolts or rivets. 'In
cases where it is l'1~cessary to substitute ?l bolt for ,a
rivet, 'us~ the. r:te>.<~ ,larger_siz~' bplt.

Fiberglass Repair

Safety Pre,cautions
Always use rubber gloves or the' special hand cream

supplied ·with epoxy resin repair kits.. REMOVE ANY
RESIN FROM HANDS .AS SOON AS POSSIBLE AND
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47·01·5 Body Shell, Exterior 'Trim, Frame and Underbody-G~neral Service , 47·01·5

sponge and water, rinse and wipe the parts dry. Custom
Bright Metal Cleaner 8A-19522-A (ESR-M5B194~B) 'or
'equivalent may be used. sparingly ,to remove rust or salt
corrosion from chrome 'plated parts.' Do .not ' scour .
alumi,num-' or ,chrome-finished parts with steel wo.ol or

; ,polish : them .with products containing abrasives. A
coating of wax will :.provide excellent protection for all
bright metal parts.

Body Maintenance.
Regular body' mainteriance preserves the vehicl~' ~

appearance' and reduces the cost of .maintenance '".
during the life of' the vehicl~. Th~ following steps· are
suggested :a~. a ,gu.i.de for' regular body maintenance:
1.' . Vacuum the interior thoroughly and wash the

vehicle.· .

2. Check all openings for water leaks, and seal where
necessary.

3. Inspec~loose weatherstrips for wi.dth 'of channel.
Crimp as required to ensure retention to body
flange.

4. :Replace all door and tailg~te weatherstrips which
are unfit for service.' . .

5. Replace a'lI cracked, fogged, or chipped glass:. ~

6. Align ~he hood and doors if necessarY.
7. Inspect the winQshield wiper blades and ,replace

.them if necessary.
8. Tighten the sill plate and garnish moulding screws..
9. Clean 'the seats, door trim panels, and headlirJiri~:

10. Touch up or paint chipped or scratched' areas~
11. Periodically clean drain holes' located 'on the

underside of each rocker panel, quarter p~nel, :and
door. - . .

SPEciAl.. 'SERVICE TOOLS·

CLEANING AND MAINTENANCE

Chrome and Bright· Metal ,Care:'
• • p ~. •

Many parts of 'the vehicle., 'such' as the bumpers and
body hardware, are chrome-plated or anodized
aluminum.' These finish~s' are susc~ptible to Corrosion
due to' salt. air . near c,oastlines (or salt. spray, during
winter), factory' smoke' and other conditions found in
today's cities.' When.' such conditions exist, frequent,
washing and the use of C~stom Bright Metal Cleaner
8A-19522-A (ESR-M5,B1~4~B) o~ eqqivalent wa~ or
pqlish is recommended. .. .. -. "

.. Do .riot use' steel' wool, ' abrasive~type .cleaners or
strong.detergents containing. highly -alkaline or caustic
agents on chrome plated or anodized aluminum pa~s.

These. methods or cleaners"'may damage the protective
.coating and, c,ause discoloration and lor' paint·
" deterioration. " . '.

.. .t ,'.

Vinyl. Insert Moulding ,Care
:.Rinse the vinyl to remove loose dirt and -grime.

Exceptionally dirty area's should' be pre-cleaned with
'Extra Str~ngth Whitewall'1ire Cleaner EOAZ-1-9526-BA
(ESR-M14P15-!\) or .Ford Multi-Purpose Cleaner
Concentrate' B8A-1.9523-AA (ESR-M14P4-A). 'diluted to
proper concentration p~r label dir~ctions or' mild soap
soluti.on~ Next, apply ,Ford Vinyl Hardtop' Cleaner and
Conditioner E3AZ-19F535-A (ESR-M1.4.P6-A) or
:equivalent following label directi.ons. , , ,

Commercial hot. waxes 'appliedat automatic· car
washes ..have been known .to 'affect cleanability of -vinyl
material. ," .. .~. .

CAUTIO~: To' avoid damage to the vinyl insert
mouldings~ use only an approved Ford cleaner, or
equiva·lent. The iuse·· ,of .stiff bristle' brllshes or
.a~rasiv" material or 'cleaners must be avoided.

Bumpers and 'Trim
, The"' b~LI"IT"pers and'trim on ~the .··vehi~le requires no
special bare: Period!c cleaning will 'preserve the beauty
.and life of these finishes. Wash with clear water· or if the
'parts are very, .dirty, use Multi-Purpose' Cleaner
Concentrate B8A-19523-AA .(ESR-M·14P4-A) or .a.n
'equiva~ent .,compound. Using a clean soft .cloth or a

- ROTUNDA EQUIPMENT

1=1 I=Leak~ .1
, , CN6Q31-1C
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'47-30-1 Body Trim' and Mounting-F~Se.ries.and_._Bronco~__~_,.~ _._' ._; ~ 4.7-3Q~ 1_ _ _~
_____________________.---' Attach to page 47-30-1 of: Light Truck Service Manual,
_______________________.~ Body/Chassis/Electrical - Refer to TSS 93-13B-23 for Cowl

Grille Removal/Installation Procedures

.SEC,TION 47~30 Body Trim antl--I~"IOUlIllIIY'--r"O~IIt:~--"-"-~, -
. ".: and Bronco . .; ,....

'REMOVAL AND INSTALLATION , ")
,Body Mounts' , , 47-30-5
, Bronco ' -"';.- ' ' 47-30-5
. F-15O-F-~50-Regul~r, Super Cab' and

Super'Duty Chassis Cab ~ '47-30-5
Exterior Mouldings . ' ' ~ ' ' 47-30-5

. -Frame and Crossmembers .' ..,.. ' ' 47-30-5
Front Bumper ,; .....•................ 47-30-3
Front Fender , - ' 47-30-~

Radiator Grille! ~ .. ,: ' . ~ ~" ,. ~ 47-30-1
~ Rear Fender '..•.... ~ '..........• 47-30-3

SUBJECT PAGE 'SU~JECT. ' ,PoAGE

REMOVAL' AND INSTALLATION. (CQnt'd). . .
Spare Tire Carri~r ..........•.: ~ '•. 47-30-5 .

GT Bar-Pickup Box Mounted .. ~' .. '~ '. : 47-30-6
~ :. Inside Spare Wt:lee~.. Carrier· (Bronco) . ~.,~~ ...47-30-7

, Rear Bumper ~'~' :.' ..' "~ ..~ ; . . . . 47-3Q-7
Spare Wheel Only-F-250-F-350 .. '~ 4"~30~6

Swing-Away (BrOnco) ............•......,47-30~7,
Under Frame-F-150--:=-350, F-350 ,.
. Chassis Cab and 'F-Super Quty Chassis

Cab ~ ' '. ' \i ••••• :" •• 47-30-5
VEHI,C~E APPLICATION , 47~3Q-1

he:adlamp housings. Re'move grille...assembIY from
.vehicle.

VEHiCLE·' APPLICATION

F-150-F-350, F~Super Duty 'and Bronco Truck
Vehicles. ..' , J

Installation " . "'. ~

REMOVAL AND.INSTALLATION '" :

Radiator' Grille
.,

Refer to Fig. 1. ..

Removal

1. Remove two expansion screws retaining grille
assembly: to headlamp housings.' ,

2. Using a flat biade screwdriver,. carefully depress'
four'moulde,d snap-in retainers to dise'ngage from

1., ,Carefully position radiator:, grille ·to .headlamp
'housings making sure moulded snap~in fasteners
"are aligned with, slots in headlamp housings~,.

2. ,Using hand-pressure" pus.h corners ·of grille 'if1ward
uhtil snap-in barbs o(mouldedJastenerseqgage i~

headlamp hous,ings.. . .,', . .;'. :: ..., I"', .

3. Insert plastic ,expansion screw'nuts ihtogrille 'and
headlamp flousings. ,Push expansion screws into
plastic nuts until. screws are, fully seat~9.., , .'

HEADLAMP -,
HOUSING

(RH)

MOULDED
SNAP-IN

RETAINERS
(2 EACH SIDE)

RADIATOR
SUPPORT HEADLAMP .

-HOUSING

MOULDED
SNAP-IN

FASTENER

VIEW A

N6081-2B

FIG. 1 Radiator Griile-Bronco, F-150-F-350 and F-Super Duty' 0.".
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. 47-30-2 Bo'dy T,rim and Mounting~F-Series,and Bronco 47·30·2

1. Position the nuts and ~ei~i'ners on' the:' fender. oJ',

'2. Apply' sealer to the upper edge', of, the apron.

3. Position the f~nder t~. theap~on ~nd loosely install
the sGrews. " , '.', ' ",~ , .,; "

4. .Loosely install, one screw from the insi9E:1- of the
c'ab', attaching the rear lower end of- the 'fendet to
th~ cowl. .

8. Remove _the bolts along top of apron' that attach to
, ·fender.· ,

,9. Remove bolts attaching ,battery' tray, to fender (RH
only) and bolts attaching auxiliary battery tray or
tool box (both R'.P.O~.) (LH only). '

10. Remove hood latch cable from LH fender ancfmain
'wiring' harness from' RH fender..'

11 . Remove the s~re~ att'aching th~ hq_od prpp spri~g
to the fender and remove, fender: '

Fro'ntFender

Removal

1-., ~Iean all' 9irt from the f,ender,attaching ~,~rews,
_,bolts and: nuts. " " -,~ /, .;.' .

2. Remove headlamp' assemblies from the vehicle as
o,utliried In .Section 3?-03, Headlamp' System. '

3. : Removeth~;"s~rew~attaching' the",front of 'the
fender to' th~" radiator' support at upper and lower
locat~ons. ' .

~~.

4. Re..move"one screw attaching the~~ar lower end of
the .fende(to th~ lower corner of the cab (Fig. 2).

5. Remove one screw from -inside· the qab ~ttaching
the rear lower end, of the, fender. ,to th~ 90wl.

6. Remove the screws attaching the top 'edge of the
fender at the re~r,\ to, the cowl ~xtension.

7. Remove' screws around wheel opening at1ach.ing
the fen~~r. apro~ (Fig. 3). , ,,'

Installation
., ..~

M;082-28

HEADLAMP
:'HOUSING.:,

SCREW, AND WASHER'
.N803506-S36

. TIGHTEN TO 22-34 N·m
\h".. ;: (17-2~ FT-L8)' ".

SCREW AND
" WASHER ASSEMBLY

~ N606676-S55
. VIEW A

''; REINFORCEMENT
16B072

NUT
N8011,07-S100 .

" ,(2 REQ'D)'
)t-:::::---J:-T."::iJC----~

SCREW AND
WASHER ASSEMBLY

N606689-S36M'
(4 REQ'D) '9-14 N'm

(7-10 FT-lB)

BOLT
N802984-S55
TIGHTEN TO
20-35,N·m ..
(15-26 FT-l8)

~~~~~!11""

BOLT·
N606675-S55

(2 REO'D) ,
TIGHTEN TO 9-14 N·m',
,I (7-10 F:T-LB) .'

SCREW AND WASHER
, ASSEMBLY

N606676-S55
(1 REO'D)

, 9-14 N'm (7:10 FT-lB)

SCREW AND
WASHER

N606677-S55-

FIG. 2 Front Fender Installation" Right Side-F-15O-F-35~F-Su'per'Duty '~nd Br.onco
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47·30·3, Bo,dy' T~im .~and :,Mounting-F-Series. ~nd Bronco 47-30-3 '

5. ".,Loosely install a screw;, attaching' the rear lower. '
end of the fender to the lower corner of the· ~ab.

6. . Loos~ly install th~ ,s'cr~ws, ~attaching the front of .
the fender to, ~h~ radiator support. .'

7. Adjust the fender position and tighten all m-ounting'
", screws.

8. .I~stail the hood 'prop .spring" to the fer;lder..'

9~, : Install h~adlamp 'ssserDplies as o~tlined in SectiQ~
32~03, He~dlamp ,~yste_m." ' . ,

Rear Fender , .'

F-35~, with ,Dual Wh~els
Refer to Fig. 4. .

Remo'val'a~d In~tal'lation' , :.~.: ,~t
• • I, '. 'r,' . ~ ,{. " .'".. , '. ,

1.' Remove two upp'er anq one lowet spl~sh s~ield-to-

fender attaching nuts' and 'bolts (Fig.' 4). ' '.
2. ',:' Remove front' and rear fender .brace ~'attaching

'~bolts. ,0,;, ' ',' ..;, ,~. ~ ,; >.' -.: ,':, ,
. , , ~. . .

3. Remove 11 fender-to-body attachifl9 bolts~!

4. Support fender and remove two (on,e e,ac.h upper
,corner) fender-to-body retaining nuts. Remove
fender.

5. To ir;ls~~II, r~verse Steps 1.. through 4. Tighten all '.
att~ching nuts and 'bolts to specific~~ions (Fig. 4).

Front ,~umper': ... .
The frqnt burhper inst,allation for: a'lI'light t.tuck rl;odels

(except F-Su~er Duty ,Stripped "Chassis) is,' shown in
. Fig.. 5. 4

' \". ',r,' '

Removal

1. RE!lmqvenut,s r~tair:tirig ~umper bra:c.~!3~S t6 frame
ralls: ~,~, '".,

2~ ,"Remove" screw's "from" brackets arid remove
bumper and brackets 'from ','vehicle. ' ,

3. If bumper is to be replaceq t)y a qew one, transfer
bumper 'bra'C~ets to new' ·bumper., ." "

Ins'tallation
., .

1., '. Position bumper and braC?kefs' to 'frame rails.

BOLT
, N803506-S36
TIGHTEN TO

9-14 N·m
(7-10 FT-LB)

~-2B'

" NUT
N623332-S100
(2 RE~~D) (LH)

R~INFORCEME.NT .

FENDER'
APRON

~ . . ,...
VIEW A

BOLT
N606676-S55
(2~·REO'D)

, TIGHTEN TO
··9-14N·m':

'. (7:-10 fT-LB) ..
TRAY

SUPPORT
. REINFORCEMENT

.. (7-10 FT-LB) , 9F721
,LEFT HAND SIDE

. NUT .
.'~ N623332-S100

\', '

. FENDER
ASSEMBLY (LH)

....,.
, -

NUT SCREW, "J ".

N623332~S100 ,.,N800322-S5~· , " <'
(1 REO',D) (RH) . . (3 ~EO'D)

. . ' TIGHTEN TO"~ .
FENDER APRON 1-2 N.m ~ '4 ...-" ••• '

. FENDER, 16020 (DIESEL) (9-17 IN-LB) .. -U-NUT
..~SSEMBLY' . 16044 (GAS) :. 384816-5100

• I (3, REO/D)

.... --
~~:'ffl;:.===~

~, 'I
NUT-NS00296-S100 "
(2 REO'D) RH ONLY

BOLTS ..
. '~ N606689-S36B

.'TIGHTEN TO
22-34 N-m .

. (17-25 FT1LB)' SUPPORT-10A812
LH TYPICAL EXCEPT AS NOTED

, RIGHT HAND SHOWN '

BOLT
N606689-S368
TIGHTEN TO'

22-34 N·m
(17-25 FT;.LB)

SCREW AND'
WASHER

ASSEMBLY,
N606675-S55

9-14 N·m
(7-10 FT-LB)

FIG. 3 Fender Ap~on Installation, .Right Side-F~15~F~35~ ,and Bronco
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47-30:'4 BO'dy Trim I and Mounting-F-Series and Bronco

.,'. ,

~ .

BOLT AND ·WASHER
, N606676-S2 .

. (2 REO'D) ~'

TIGHTEN TO.
7~11.N·m .
(5-8 FT.L~) . ~'

FENDER

N4622·2F

~
' ,BR~CK'ET ',' ....

. SHIELD
.' 28370

~
. ' ':,

. ~I. -

~

'NUT 'r_ ..

N~OO~5~,-~2, .' BRACE
, BOLT ~..

. N606676:S2~" , ,':" ~

, TYPICAL INSTALLATION
TWO PLACES EACH SIDE

·,VIEWA"

VlEWC

, NUT

.~~S2
1_ L- ~

", BbLT---A~
, N606676-S2 l '\
TIGHTEN TO . FENDER

7-11 N'm ' A~SEMBlY
(5-8 FT-LB) ", 16312

VIEW B,

BOLT-N606676-S2 ,. .
.TIGHTEN TO'

7-11 N-m'
(5-8 'FT-lS) ~ ->;

~

"~
REAR FLOOR

PAN ASSEMBLY

. .', .~ \

. BOLT
~ N606676·S2

BOLT,
N605892-S2

~TIGHTEN TO
,7-11'N·m.

. (51.8 FT-LB)

NUT
N80092s-S2

dIIr~'==:::-----4-l-_SCREW
381801-S36

BOLT-N606676-S2
TIGHTEN TO

7-11 N-m'
, (5-8·FT-LB)

F-350 STYLESIDE-DUAL REAR WHEEL
FENDER SPLASH SHIELD (8.0 FT BOX)

.. ,. ., ~ . ':...

F·350 DUAL REAR WHEEL FENDER

·BRACE
16340

BOLT·
N606677~S2 '. NUT "

TlGHTEN'TO- ." N800925.S2
7·11 N-m' , ,.

(5-8 FT-LB)

: ,

.~.

~.. - ,

VIEW A

,~. i'

FIG. 4 Dual Wheel Rear Fender-F-350·
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47~30-5 Body ·Trim and Mountil1g--F-Series,'and .Bronco

Front Bumper-F-Super Duty C'ommercial
~trippe_~ Chassis ' .' "

Removal

Ref~r to Fig. 6' ~ :"

1. Remove· nu.ts and bolts -retaining the' front bumper'
to the reinforcement brackets'.'

2. R,emove bumper.

3. Remove nuts and. bqlts, retain·ing.' the bumper-..:
reinforcement brackets to the frame' rails arid ·
numb~r one crossmembe'r.

Install bracket-to~frame retaining bolts and tighten· .... or bro'J<en off, it should be replaced .with a drill point· .
nuts. scr~~.~ (379560-S,1 01)~. . .

Body, Mounts
.. .,..- .. '.

> .,.F-150-:-F-350-Regular, Super' Cab. and Super,
.. Duty'· Chassi$; Cab ', ' .

'The body': mouf.lts 'for F- fSO-F-350-regular and .
super cab: .are,. shown .in Fig.' 11.

Bronco
. The body mounts for Bronco are 'shown in Fig. 12: .

F~~~e',and C~~ssmeinbers
.. . . ,," .

F-Super Duty Commercial Stripped' Chassis and
Moto'rHome ,Chassis.

• '!. •

The frame and 'crossmer:nbers for F-Su'per Duty,
Stripp~d Chassis Vehicles are shown irl' Figs. 13 and 14.

Spare Tire Carr~e~._ '
. Under 'i=rarrie~F~150~F-350" F-350,"Chassis Cab I

and F-Super .Duty Chassis Cab . .
The s'pare tire:is ~towed at ,he rear 'of the truck ~nd~r. "

the frame -(st~ndard location). -

.CAUTION: Due to .possible. air seepage at the tire
rim .or valve, the spare tire may lose air and b~come

loose 'in the,carrier~ Therefore, check the spare tire
at. least, twice a' month f9r proper inflation. Any
evidence of ··,tire movement Linder hand p.ressure or..
foot kickin~ indic~tes that the spare tire ,requires

2.

Installation'

1. InstaH the bumper' ~e·inforcement· br~ckets . if
removed, tighten the retaining bolt~ to 80-.120N ·m

,';(59-8~ ft-Ib). .

2. Position t~e' bumper, install the ..nl:Jts and holts, and
tighten to 80-120 ·'N· m (59-88 ft-Ib). '

.Exterio~r Mou~dings

Removal. and .Installation ..

aefor~ removing the exterior mouldirjg's, de~ermine"
th.e type "of retainer used ,ifit is necessary to remove an
interior '~rim PCinel(Figs. 7 thro.ugh 10). Super Cab' '\

, mO,dels use conyentiqnal ~xterior mouldings 'except in
the area of -the cab extension. If a weld stud is' distorted

PLATE
BRACKET ..
. 17A385

BUMPER REINFORCEMENT '
17C863 (LH) - '
'1785~- (RH)

BOLT-N804926-S104
(BRIGHT CHROME)

(8 REQ'D wio BUMPER PAD)
- OR'

N804926-S54 (B'LACK)
(4 REQ'D.WITH BUMPER PAD)

TIGHTEN TO' 23-31 N'm
(17-22 FT-LB)

. " NUT'
N621945-S54 .\

·(2 REQ'D EACH SIDE)
TIGHTEN TO .'

4'1'-61 N·m
(30"45 FT~LB)

BOLT AND RETAINER
N805089-S'1oo

(1 REQ'D
. -: ,EACH SIDE)

AIR DEFLECTOR
001A06

.N6087-2B

FIG. 5 'Bumper Installation-F·150--F-35~F-SuperDuty Chassis Cab and Bronco'

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



Body Trim' and, MOlinting-F-Series and ,Br~nco

FIG. 6 Bumper Installation-F-Super Duty Commercial
Strippe~ Chassis .

'air. CQrrect the calise for·leakag'e' and then Inflate
the tire to the' pressure recomme~dedon th·e Safety
Compliance Certification Label' for original
equipment tires. lo~ated on door pillar-LH ·side.'

NOTE: The 'tire valve stem is, on the top side. of the 'ti're'
to reduce the possibility of 'acciden~al,valve .stem air
~ea~age through contact with mud, brush, snow, ·ice, or
some other obstruction.' " . "

~ .. • .. J

WARNING: TO AVOID P'OSSIBLE INJURY DO NOT'
PLACE'ANY PART OF THE BOD~UNDER THE
CHANNEL WITH MOUNTED SPARE TIRE DURING
ITS~ REMO~~'- O~~ ~NST~LL~~ION.

Removal

1. Insert the tang of't.~e lug nut wrench through 'the
spare tire retai.rling eyebolt eye and turn the' bolt

. until the tire. is' sufficiently loq.se. from' the upper
, retaining support (Figs.·.15, 16 and 17). To avoid a

sudden drop 6ff orthe. tire'do AOt turn the end of
, the eyebolt ou.t of the ~etaini~.~: nut. '

2. Align the eye of the eyebolt with the channel slot. .
. • . '. • . i.

3. Whi~e holding the nut e.nd of the wrench parallel to
~ , ~'. the ~'ground, insert the tang of the wrench into 'the ,

channel assembly tube. Lift up on the wrench and
at the same time pqll the eyebolt toward the tube
and push ont the wrench to pass the· ey~bolt
shoulder: through t,he channel keyhole.~' ','

I ' .

4.. ~ Lower ,the spare; ti~e assembly. Swing the chs'nriel
to the rear of the vehicle and remove the wrench .

. from the tube... " '-.. ,': ' ,

5. ", whh the channel assembly end .,on .t~e .groufld, ,
remove the wheel retainer from the center bolt. If
necessary' insert t,he' 'tang .of the' vvrench .,into'

.,' .-retainer: to provide .'additional I~verage to lOOsen
.the retainer, from the center bolt. ..

6> Remove the spare tire ;from','the' cha'ri~nel as~embly.:

'h;stallation'

1. To. replace the spare tire under the frame, center
the tire on the channel.,assembly (Figs. 15, 16 and
17). Shift ~he tire as necessary until it is balanced
on ~he channel. Install and always tighten the.
retainer oh the c.enter bolt lintil the wheel is tight to .
the channeL . '

2'. Install' the' tang -of the .Jug- flut wr~nch into the
channel assembly, tube ·~nd' swing the channel'
und~r the.~eyebolt.:, ".' -. . . ...

3. Lift the channel· and' insert the "shoulder of the
eyebolt. through, the key_hol~~ Shift the channel and
'eyebolt until the shoulder of the eyebolt is pushed
all 'the way into the slot.

4. In~ert the tang of the wrench into .the eyebolt and
always tighten the eyebolt ur:1til the tire cannot be' ,

~ moved by hand pressure.' Adjustment of the driver
side channel ball end bolt is not required when

, installing original equipment 'size wheel and tire.
5. ',' Re~er to the View Y in Figs. 15, 16 and 17 for' .

prop~r .position of the eyebolt after it has been
; tighten'ad to' secure the spare tire in stowage
. positi6~ .. , '"

. CAUTION: This eyebolt positi~n is SPECIFIED to
prevent possible' channel. separation and/or
possible tire loss'when the sp,are tire is loose in the'
~hannel. Tire I.o~sen·ess is caused by air leakage or'

,by insufficient, tightening .of the eyebolt. whe~:
installing the spare ti,re (flat or inflated).

Spare,Wheel. ,Only"':"'F-250-F"3~O
When :'the wheel only. (without. tire) ,is ordered, it is

located at the rear of the tr'uck under the frame. A wood'
spacer is i'nstalled for shipment Of the wheel only
and must be removed. when installing the tite (Figs.,
15, 16 and 17)." ..~ , .

After installi'ng' the wheel and tire irt:'the "c~rrylng
,position, adjust the driver' side channel, ball and bolt and. ~ne eyeQolt as n~cessa,ry ~ntil the tire·canr:lqt be.moved.

. by hand pressure. Then, tighten both bolts .an additiona.1
. ,2 to 5 turns. '

'GT Bar-Pickup, Box Mounted '.' '
• ~ 4 • -# _ '.

" The roll. bar. ',is pain~ed gloss' blaqk and. norr:nal
painting. procedure can' be used "when a 'repa:ir is
required. '- . ,

Removal '·1'

1.' ,Remove nuts and bolts that secure GT· bar to the
. front -.pan'el of, the piGkup,; box (fig. 18). '

2. From the underside of the 'vehicle; remove nuts
that secure GT bar and braces to the floor of the
pickup box. , ,.,

3. Lift and, remove complete GTbar and brace
,assemblx from vehicle. '
NOTE: When replacing anyone section .of the GT
bar, it is only necessary to remove the attaching
nuts and bolts that secure that particular section to
the' vehicle. '

Installation
1.' Position the GT bar and' ,brace assembly 'to the

. vehicle and··secure with nuts and bolts shown in
~. "Fig. 18~

2. ..: Tighten all att~ching nuts to .1-7·#27 N· m (12-20.
ft-Ib).

LEFT FRAME
. RAIL-SOlS

'N5331-1A

NO.1 CROSSMEMBER
_ 5035.

NUT
. '80·120 N·m
'(59.;88 FT~LB)

FRONT'
BUMPER

REINFORCEMENT
17859
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47-30-7 Bo'dy ~rim' and Mounting-F-Series' and Bronco 47~30·7

-'YIEWC

i' VlEW·D '

~
,.--.

, ,

.. ' ..,.' .

.. , ..~. ....

STANDARD"
PRODUCTION

. IDENTIFICATION ," ,
PLATE (F150-350)

16702

~'.
..~ .

. , .,~"""::',

•~~,•.• r... \- .
. "

, "

STANDARD
PRODUCTION,

" IDENTIFICATION"
pLATE (BRONCO)' '. :

16702· "

':' ,... '.,

'''', .' VIEWS
.. ,A'-. B. C AND D

VIEW A

c;
, < t:>

MODEL
" IDENTIFICATION

!' PLATE

FIG~ ,7 "Exterior "Ornamentation, 'Front Identification~'Pia~~s-,i=-~50~F-350,. f-$uper DU,tyand- Bron,co
." :. ~ l' : .:. - :' . . ,_ .' .: .' .', • - , .. ..' , I',

Swing-Away (Bro'lco)

.Removal and Installation
, For s~ing-~way ~parE;f wh'eel. 'carrier removal and
installation refer to Fig. 19.

Inside Spare Wheel 'Carrier (Bronco), ~..

Rem~val and 'nstallatio,n ' 0', -.

For inside .. s,pare, wheel carrier' removal· and"
install~tio'1 refer to. Fig.. 20.

. ~ear' Bumper
...... I.:

Removal, and Installation

The rear. bumper installation' for all models-.is shown.
in ,Fig.- 21. To -remove the;bumper, remove the bumper
bracket-to-frame attaching bolts and .remove the'
bumper_ahd,brack~ts. ,Then,'"remove the brackets from'

'i~

the bumper~ To install the 'bumper, install'thebrackets
on the bumpe'r. ,Po'sition 'bumper to the' frame and- install
bumper;,"braqket~~p-frame ~O,I.~$: . '

-..

'"

. .~.
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Body Trim and Mounting"':"F·S~ries and Bronco 47·30~8

DOOR MOLDING
ASSEMB,~Y .
" 1520936

BODY REAR CORNER
. ASSE'MBLY-1527788

. ~ .. \. ...

FRO'NT FENDER
NAME PLATE

, 168114

. ~

-----1-----....;;

BRONCO

VIE~ B

,,,: ALL REGULAR CABS· F-150 - 350

FRONT FENDER
.;~NAME PLATE
" -:- 16B114 .. ~i :

, MODEL
IDENTIFICATION

" f PLATE.16702

REGULAR CAB· '8', BOX FOR REGULA~'CAB AND SUPER CAB

DOOR,MOLDING "
1520936'

SUPER CAB· 6 3/4', BOX FOR REGULAR CAB AND SUPER ,CAB

~ .. ... ".';' .

',~ MOLDING
.: ' 'ASSEMBLY

, . "6C122 BRONCO"

DOOR MOLDING
ASSEMBLY-1520936

BODY SIDE MOLDING
ASSEMBL¥-291A34

FRONT FENDER
NAME pLATE

168"14

VIEW A' .

MODEL
IDENTIFICATION

PLATE~16702

VIEW II

N5309-2D

FIG. 8 E'xte'rior Ornamentation, Body.. ~ide-Moulding~ with <{Tu·fon~ Paint OniY-F~15O-f-350, Bronco
, . . ; . ,"'.. '..... ..

---....;..---------------------~--.
MOULDING
ASSEMBLY

29426

.MOULDING
ASSEMBLY

291C86 ' .

MOULDiNG,
ASSEMBLY

16C054

MOULDING
27720

REGULAR CAB SHOWN
SUPER CAB AND BRONCO I TYPICAL N8085·1A

FIG. ,9 Exterio.r Ornamentation, Wheel Lip ,and Body
Side Moulding-F-15Q-F-350 Shown, Bronco
Similar
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47·30·9 Body Trim and Mounting-F~Series and Bronco" 47~30·9

B~C

~--~------.----- -

FINISH PANEL
42507

A

, :'

~ ...... '.(....

TAILGATE OUTSIDE
FINISH PANEL

42507

f150-350 STYLE SIDE
B

FIG. 10 Exterior Ornani'entatlon' and--Tailgate Mouldings-Bronco, F':150:"":F-350
.:". '

.', "\1

.: ..4 f ~... 'f..-"•.

N531~~. ,
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N5120-2E

, ~ >Y..

UPPER
ABSORBER
ASSEMBLY
1000192

BOLT
""387165

TIGHTEN TO
68-95 N-m
(50-70 FT-LB)

. .~

VlewZ

VIEW Z

.~

\"':~.;

BRACKET
5AM;-

VIEWY

SHIM AS REQUIRED
TO ACHIEVE NOMINAL

STACK HEIGHT .

± ,'\.:.. ,.... '~

~...::.....
;32.3mm .,--tl

, LOWER
. ABSORBER

1000193

\.,1.

) ~.'

SPLIT
SHIMS

~, ~

UPPER
ABSORBER

1000192 .

.. ..:....

BOLT
389838
TIGHTEN TO
68-95 N-m
(50-70 FT-LB)

UPPER. ABSORBER
ASSEMBLY
1000192

BRACKET
5078-(LH}
5077-{RH)

LOWER ABSORBER
ASSEMBLY
:1000155

FLARED At
ASSEMBLY

LOWER RETAINER·
~89672 'r

RIVET {F150}.
,N64709S:'S
(REG. CAB)

OR
N647097-S

(SUPER CAB)

vleww

'NUT
N620482-S2

TIGHTEN TO
37-57 N-m

(27-37 FT-LB)

BRACKET
·5A041

LOWER
ABSORBER
lOOOl~3

BOLT
N806195
TIGHTEN TO '
61-102 N-m
(45-75 FT-LB)

VIEW V

. ' ....'..

'NOTE: LUBRICANTS OF ANY KIND (SILICONE, MACHINE OIL~ ETC_)
: MUST BE REMOVED FROM ALL SURFACES OF THE BODY"

MOUNT ASSEMBUES OR RESPECTIVE FRAME SURFACES
PRIOR TO· SHIPPING OR DURING THE BODY MOUNT
INSTA~nON_ .

NUT
N621946-S2. ;. r"TIGHTEN TO I . '. "

. 48-67 N:m,

SPACER '.. (35-50'FT-LB)'

N800788-
S2=l" .. ~

WASHER SHIM
N805100-S ..~387676-S

.' . . .' .BOLT

SPLIT SHIM~ UPPER·· I. N605801·S2

1000145 . ~,::: . ./ ABSORBER
. c±>~. 1000192.

~ ~ .:.

- ·FIG.- 11 B~dyMou~t.s-F-~50-f~3?O, f-Sup~r Duty Ch~ssis .Cab .
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1
~

~ . 38.9mm
~ _. ,rr(l.53 INCH)

~ ~1
SHIM AS REQUIRED

NOMINAL STACK
'HEIGHT

N4777-2G

NUT-N621946-S2
48-68 N'm

(35-50 FT-LB)

~.'
SPACER~~~< •

N800788-S2--~~.

., ....~~~....

WASHER~~~~:S~IM
10001<4

ABSORBER ..~ ./

;~~ .

VIEW U Y
~

.-~.
-. -;;~~-, .~ <;~

. - . --~~ /. ..J .
~ -, .~~"'-'BRACKET

- 5A041

. BRACKET
5077-RH
5078-LH

ABSORBER
·1000192

tr
BOLT
389838-S100

. 68-95 N'm
(50-70 FT-LB)

l~~.WASHER .'
~ . ,-385127-52.

~
!
I

FLARE AT ASSEMBLY
NUT-389672-S2 :

VlEW'y '-;-..

. NUT
N620482:S2

BOLT
N605801-S2

TIGHTEN TO
37-57-N'm

(27-37 FT-LB)

\

.RIVET

_ .' N674096-S

41.
VIEW X

LUBRICANTS OF ANY KIND (SILICONE, MACHINE Oil, ETC.)
. MUST BE REMOVED FROM ALL SURFACES.OF BODY
MOUNT ASSEMBUES OR RESPECTIVE FRAME SURFACES
PRIOR TO T~E BODY MOUNT INSTALLATION

VIEW X

WASHER
~85127-S2 i-

(3?~.ABS0RBER'Y' . 1000192 ,

_.~'_ '1' ._ /"BRACKET
~~\.............. 5084

I(;)1---:'~

'7'~~.'. ABSI
..~ 1000154

-.....

RIVET . FLARE AT65068-S NUT ASSEMBLV-389671-S2

BOLT
389838-S1oo
68-95 N'm
(50-70 ~-LB)

•-VIEWY

'View W

BOLT
389838-S100
68~95 N'm

(50-70 FT-LB)

WASHE

3tt
R" .

38512~'S? -':-~)-_'?:-=,. .
-, . -'~

, <Cl.:> .,.~---- .' . .

ABSORBER.~ . '.1000192 a> .
."~

'rv~

ABSORBER~~,

. 1000155 ~l

ISSEMBLYFLARE ·AT A S2
NUT-38967.1- .

~
FRONT OF· VEHICLE

~
VIEW Z

~~;~5
~~~.. :. 68-95 N'm

-..:~

-?t'. ;J-
- '.

. l ABSORBER

k~Y~OOO'~2

FLAREA~~
ASSEMBy..Vr .~.1

I. _ I

\e;t I

~ }r:;~R~ER
1000155

NUT
389671:?2

VIEW V "

FI~_ 12 B~dy Mou~~s-Br9nco
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47·30·12 Body Trim ·an,d Mounting-F~Seri~s and Bronco 47·30~12

NO.3 CROSSMEMBER
r' 5028

,~ ~..

NO. 6 CROSSMEMBER

NO. 5 CROSSMEMBER 5035
5030

, NO. 4 CROSSMEMBER
503Q..

.' VIEW W

VIEW X

VIEWU

,",

I,

NO.4 CROSSMEMBER
5030 'NO.6 CROSSMEMBER

REINFO~CEMENT
5K140 .

.-~~.': 5016 BOLT.

" . I.~ :N601414

.N~T~~-·V

FOR CROSSMEMBERS 6 AND 7
: (CROSSMEMBER 7 MO~NTED

IN OPPOSITE DIRECTION) . .,
VIEWU

NO.4 CROSSMEMBER
. 5039

VIEW X

BOLT
N60,1~14

"

5015

WASHER
N30089,

VIEW V

VIEW·Y·

. ;'

VIEWW

WASHER
N630089 .

VIEW Z

'RIVET
tN647098

N5332-2A

F'IG. 13' Frame and Crossmember Installation-F-Super't?uty Commercial Stripped Chassis (158 inch)
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NUT
80~120 N'm
(59-89 FT-LB)

, ....:. NO.5 CROSSMEMBER
5035 '

.......

NO.1 ~'h~CROSSMEMBER~'./I ,sib
5020 ' /.-:::# go ±fl".

.-o:~'~,:, ->---:,~~, '
-::->:---:.--~ .... -.-" $?--~~

--- fj"~ I - - .L I) ..-<{".. --- ~ -
". ~".. "( --N(). " .BOLT

., N .. 1~'-~>__N605S15

~~, ONL-;~:<"-;;::--
:. VIEWW' ':.

VIEW Z

__ '-:'<2)

BOLT 'NO'N601798. .2 CROSSMEMBER

../);:~--cc:;··; ,
.~;:;;;f:::;/;-/.ir\~; ./.,

, ,/ .~A~~~-'t·· <~..-,
~,,:?:~ . r:

NO.6 CROSSMEMBER (REAR)
5035

VIEWV '. ,'.~
VIEW.U

i ..

NUT
60-90 N'm

(44~66·FT':I.:B)

RIGHT
FRAME RAIL

5015

nt n.'

GUSSET
.5097

! NO.6
CROSSMEMBER

(REAR)

VIEW X

Nu"T',
80-120 N'':''
(~9-89. FT-LB)

'BOLT
N605815,

NO.4 CROSSMEMBER
5030

LEFT FRAME.
RAIL-50l6

VIEW V

NUT
60-90 N'm' __ ~

(44:-66 FT-LB)

NO.4 CROSSMEMBER
5030

(20S"\~LY)..

GUSSET O-~ -.
5097-B (RH) . . IIi··. i -. '" .

GUSSET :
5097~A (LH)

L'I
I 1

LT~

NO.3 CROSSMEMBER .
5028

VIEW X

5015 .\.~.~'d .NO, 4 ~RQSSMEMBER " FRONT

____-./~~:---. '~" __ . . A 5030
:<'- .-.~

..~"--..<!'- .( ....... :, .

NO. 2 CROSSMEMBER' "
5026 ..

RIVET

N~rs

~.

N5692-2A

. REINFORCEMENT
' NUT' '. 5K140

80-120 N'm I .
(59-89 FT-LB) " , ,

·"~---.:, ... '50l6· .
, ..' -----:) :"''\1,:;. . . .' WASHER

~~~l=liJ~.~:i ... N~300S9..r;. ,"/.1{,// ~)".. BOLT
'..' . ~'-~-/~~'-."~'-_ ..~~.f'~.. ' N601414I ~OLT
'. ....---.~/: , ,-. N601414' . ,..-- ..--/ '--- - ~;'@.
NO.6. ..." ~""

CROSSMEMBER ...... ,/
(REAR) , //

5035 //

NO..,
CROSSMEMBER"

5020
?}..

FIG. 14 Frame a.nd Crossm~mberlnstaU~ti.on-F·Sup~r Duty Motor Home Chassis (178 an~ 208. inch>",
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TUBE

~12-2F

....:, ..

VlEW-Y

CHANNEL
t3 _ ;,'"-. ASSEMBLY

1443··

~!. " FOR WHEEL ON"LY ...
. VlEW'Z' "

:J

CHANNEL .
, ASSEMBLY

_J443

: ':., USE THIS HOLE FOR ip195-15.AND'
\ ·P215-·'5 TIRE AND I •

~ .. WHEEL ASSEMBLIES ONLY'

CHANNEL·

.ASS~MB~Y (DUAL REAR WHEELS)
. )IIEW V

. 1

SHOULDER OF EYEBOLT MUST
BE SEATED SECURELY IN SLOT

USE THIS HOLE FOR ALL TIRE AND'
..WHEEL ASSEMBLIES' ~XCEPT-P195-15 .

AND·P215-15 TIRE AND WHEEL.
ASSEMBLIES .

VIEW X .

l·

POSITION TIRE WITH
VALVE STEM UP. FACE
DUAL REAR WHEEL .
OFFSET DOWN. WHEEL AND

"TlRE MUST BE CENTERED
ON CHANNEL ASSEMBLY

'- AFTER TIGHTEN.ING RETAINER. I LOOP OF EYEBOLT' MUST

BE 90 DEGREES TO THE
SLOT AND POIN,TING TO'

.THE BACK WALL 'OF .THE
CHANNEL AFTER
TIGHTENING:

EYEBOLT~N802403 (230mm)
N802404 (26Smm)
EYEBOLT MUST BE IN
'VERTICAL POSITION
'AFTER TIGHTENING' .
TIGHTEN TO'
12N'm'
(8 FT-LB) MAX.

NUT-N805270
AS REOUIRED PUSH BOTTOM

FLANG'E UP'AFTER
. TIGHTENI~G EYEBOLT

...." . ~.\ .. ""

.f I ~

, BOLT-N803587 ..
·lPl95-15 ONLY .
N803588.
AlL EXCEPT P.l~:-15 .... /

. .

NOTE: ARST TIGHTEN EYEBOLT·1 UNTIL TIRE IS SNUG TO TANK-
. . THE nGHTEN BOLT UNTIL TIRE WILL,NOT MOVE WITH HAND FORCE.

'.

.'"

l
-\

'F:IG- 15 Spare Tire Ca.rrier~F·150, F·25O-F·350 With Aft Axle Tank
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FIG. 1.~ Und~r Fra,me Spare....Tire Carrier-F-3~O.Ch~s~is· Cab, 'F-Sup~r_ Duty ..

~
~•wo•...A.

U'I
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.~.

•wo•..;&.

U'I

mo
Do
'<
~...
3
DJ
::s
~

s:o
c·::s...
Sea
I
"•en
CD
~

i~ .
en
C»
::s
Do

m...o
::s
no

TUBE

N481o-2F'

WOOD
SPACER
'1A375

GUARD
1353

3'

goo

LOOP .OFEYEBOL:r _ '
MUST BE 90 DEGREES TO THE SLOT
. AND POINTIN'G' TO THE 'BACK-
WALL OF THE CHANNELAFTER THE

TlG·HTENING..

viEW y

RETAINER
1474

~-~~t~~~~~~

CHANNEL
ASSEMBLY"

1443

VI~·Z

DUAL REAR· WHEElS
. VIEW V,

FOR WHEEL ONLY
VIEW X

---~_ .'f14

. SHOULDER
OF EYEBOLT

MUST Bf:
SEATED SECUaELY .'

. -,IN ;K~Y ,..OtE

SPRING WHEEL
MOUNTING PLATE »:' "'G,

(~UPE~-DUTYONLY)

.' CHANNEL
ASSEMBLY;

. 1443 ~

. Pl.!SH ON SE~U.RELY,~
EACH SIDE-

... t '.

, ",

TIGHTEN TO 12 N'm
"(8 FT-LB) MAX.
.EYEBOLr·N802403
EYEBOLT MUST BE
IN"VERTICAL POSITION

~ AFTER TIGHTENING

.<~ . c

NUT-N8025270
AS REQUIRED PUSH
BOTTOM FLANGE UP
AFTER TIGHTENING
EYEBOLT

CHANNEL
ASS~MBLY-1443

.:' ·;t"flr··

POSITION TIRE WITH VALVE
STEM UP. FACE DUAL REAR
WHEEL OFFSEt·DOWN. .
WHEEL-AND-TIREMUST BE CENTERED
ON CHANNEL ASSEMBLY.

. AFTER TIGHTENING',RETAINER

RETAINER-1474
DO NOT OVERTIGHTEN.
THIS RETAINER MUST BE

- REMOVABLE WITH HAND
FORCE~.ONLY. '.

I . ~.1 .....

F-350 CHASSIS· CAB'
3475 (136.8) W.B.
4085 (160.8) W.B.

'NUT
N620482
TIGHTEN TO
37-50 N'm .
(27-37"FT~~B) .:

BOll"
N801462-S56.

..

- BOLT
N803588-S2 .

fRONT OF VEHICLE. NUT
N805270

BOLT
N605801-S2

NOTE: ARST TIGHTEN BOLT nu TIRE IS'SNUG TO CROSSMEMBER
THEN TIGHTEN UNTIL TIRE WILL NOT MOVE WITH HAND FORCE

DAVE GRAHAM INC. - 2012 
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47-30-16 Body Trim and Mounting~F-Series' and ~Bronco 47~30-'16

NUT ----..;.__--H----,-::::IlEl
'34977-S2

!.z~:--L.. AI
VIEWA

BRONCO

.' I

BR~....E ASSEMBLY
985'1876·7

. ~;

. '.

ROLL BAR
ASSEMBLY

9851868

,,
~

,~,
, ~ ,
,~ ~

~::._,J'

. 1~ " RETAINER

H~ 1I1_~!!!rr~/-:---~:;1E8~~~'

~----':'"---..._-.:"
...~::

BRACE
ASSEMBLy;
~851876·7 \ .

VIEWB "

RETAINER
ASSEMBLY

N2428-20

FIG. 17 GT' Ba,~-PiCkUI'" ~ox Mounted-Br~nCO'an~ F-15~F-350 .;

i ('-

, :
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47-30-17 B.ody' Trim' and .Mounting-F~Series and Bronco -47-.30-17

REINFORCEMENT
1A401

BOLT-N803207-S100
TIGHTEN TO

17-27 N'm
(1'2-20 FT-lB)

PAD
. 47104

CARRIER.
ASSEMBLY
E8TB-1433

SCREW AND WASHER
. ASSEMBLY

N803207-S1oo
(8 REQ'O)

-. -TIGHTEN' TO
4 •. 16.2-27.1 N'm

~. (12-20 'FT-LB)

'.~

N4781-2C

.FIG. 18 ~wing·Away Spare Wheel ~arri~r-l3ronco

BolT-386273-5101
TIGHTEN TO .

30-43 N'm
(22-32 FT-LB)

P.LATE
1424

FRONT OF BODY...'

SCREW AND WA5HER
ASSEMBLY-57130-536
TIGHTEN TO

.8-14 N·m. .
-(6-11 FT-LB)

: BOLT-386273-5101
. TIGHTEN TO •
30-43 N'm ;
(22-32 FT-LB)
.~ -

. ~

. ~.~
. ~/J~

\

NUT "'.. _
383609~52 .\

INSTALLATION WHEN'NO SPARE
TIRE IS SPEaRED .

VIEW A

N4782-28

FIG. 19 Insi~e Spare Whe~1 Cafrier-Bronco
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47-30-18 Body Trim and Mounting-F-Series and Bronco 47·30-18

• 1*;.

N4788-2F..... '

, CARRIAGE BOLT
,N800883-S100
(1 REQ'D EACti SIDE)STEP BUMPER BRONCO - ALL

REAR ,BUMPER
~J-""-------- ASSEMBLY

17775

NUT AND WASHER
N620484-S2

(2 REQ'D EACH SIDE)
. TIGHTEN TO '

95-140 N~m

(71-103FT-LB)

.. '(...

BUMPER
PAD'

17C996 (LH)

BUMPER
COVER:
170781

FIG. 20 Rear· Bumper'

~....

t, .

. l ~

'.
~ ..
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47·52·1 Body Trim and Mounting-Econoline. .47·52·1

,SECTION '47-52,' ,B'ody, Trim andMounting.~.EconoU·ne

PAGE
,0, ..

SUBJECT"· ~ _ PAGE.
.~ . .~

REMOVAL AND .INSTALLATION _
Body Mounts ~ ~ ',; . ' 47-52-5
Body Sealer . ~'._~: .. ~ :.'~ . . . . . 47-52-'5
Exterior Mol.lI~ings ~ . , '.·4.7-52-5,
Frame Dimensions -.. ,-~ ..' ~ ' _~:. ~7-52-'5

Front Bumper ~ ' ..~" , '. '47-52-3
Front Bumper'Pad' .' .' <.. ':47-52-3
Front Fender ". ~.'~ : '~ .. 47-52-1 .
License Plate Bracket (Front)' ~ 47-52'-3
Radiator Grille ' ~ 47-52:-1

'!.' 1-

VEHICLE ,APPLICATION " .\0

E;.150·-E-3S·0 and Club Wagon Vehicles.".,

REMOVAL AND INSTALLATION

Radiator Grille

Removal·

1. 'Unlatch and raise the haoc. Secure .the hood in
position with' the hood ·support rod ..

2. Remove the four, screws attaching the center of
the grille to the radiator grille supports (Fig. 1).

. .....

3. Remove the four screws at the bottom of the grille.

4. Remove the nine plastic rivets located on the
upper flange of the, grille which attach to the

. radiator support a~d the gus~ets... .

5. Separate the grille from the front' of the' vehicle.

6. Remove lower panel.

Ins'tallation

1. Position the. grille to the front of the vehicle.

2. Install the two center screws, but do not tighten
fully. Check the 'alignment on grille for' uniform
spacing relative to the fender screws. Tighten the
center screws to 0.90-2.25 N· m (8-20 in-Ib) (Fig.
1). ' .

3. Install the nine 'plastic rivets across the top of the
grille .attaching the top flange to the radiator
support .and the side. g~ssets.

4. Install the four screws (at the bottom of the grille)
attaching the grille to the radiator grille opening
lower panel. .'.

Radiator· Grille Opening-Lower Panel.

Removal

1. Remove the front bumper as outlin~d (Fig. 3).

2. Remove the radiator grille as outlined (Fig. 1).
3. Remove the two lower center screws attached to

the radiator grille support bracket.

4. Remove the two.scr~ws attaching the outer
radiator support at the upper tabs.

, 'SUBJECT .:-.,# .

.' :REMOVAL .AND INSTALLATION (Cont'd)
Radiator Grille~ Opening-Lower-,Panel 47-52-1
Rear Bumpe'r ~(>: . ~ ' ~ :.' ~ 47-52-3
Rear Bumper Pad '. ' : <' 47-52-4

. Rear Step Bumper ;. , ~ : 47-52-4
" R.~ar .Step !;Iumper ..Pad :;: ' 47-52-4

'Spare Tire Carrier .~ ' ~ 47-52-5
Inside"Mount~ng ' ~ ....•..... '! ••••••• 47-52-5
Outside Mounting ;. ~ 47-52-6

VEHIC~E"APPLICATION '>. ~ : 47-52-1 .

"

5. Remove the two side bolts' which attach to the
front .. ~~nders,. two bolts per side (Fig. 2).

6. Remove .Iower panel: ..'

Installation'

1. Install the two side bolts, two per side, retain'ing the
ends of the radiator grille opening lowe~ panel to .
the front fende~s' (Fig. 2).' .

2. Install the two lower center screws attached to the
ra~iator grifle support (~ig".1). '

'3. Install two self-tapping screws'through the upper
tabs of the out.er· radiator support.

4. Install the bumper assembly as o~tlined (Fig. 3).

5. In~tall the radiator grille as 'outlined (Fig. 1).

.F~ont Fender.'

Removal -

1. Re.move the', radiator grille as outlined. -

. 2. Remove the·t~o side bolts attaching the end of the
radiator grille opening lower panel to the fender
(Fig. 2).

. 3. Remove the three screws attaching ,the lower edge
of. the fender to the wheel housing.

4. Remove ttle lower fender rear attaching screw
(Fig..2). and. shim(s).

5. Open; the door and remove the upper fender rear .
attaching· s,crew and shim(s). .

·6. .Remove the two screws attaching the fron~ edge of
the fender to the radiator s~pport.

. 7. .Remove. the thre~ screws a.nd shim(s) attaching
the t.~~ edge of. the fender, and .'remove fender.

Installcltion

To install·the front fender, 'reverse Steps 1'through 7.

Loosely install all~ttaching screws until. the fende( is
adjusted; for proper fit and appearance. Do not exceed ..
two shims at any ,location except ,at the lower fe,nder
rear attaching screw. When an. shims are installed,

, tighten all attaching screws· to specification, then install
the. radiator grille. as ~utlined... .,
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47-52-2 Body Trirr- and 'Mounting-Econoline 47-52-2

N4238·2F

RADIATOR GRILLE
• SUPPORT

U 'N UT-45'260-S 100

U-N UT.-45260·S 100

SCREW-57030-S36
10·14 N·m

. (7-11 FT·LBS)

'PANEL-RADIATOR GRILLE
~I::i~--- OPENING LOWER-S211

SCREW-5703O-S36
10·14 N-m.

(7·11 FT.LBS)!

U-NUT-45263-5101 -, ., ..

SCREW-57912-S43B
.90-2.25 N·m
(S·20 IN·lBS)

GRILLE
82000

SUPPORT RADIATOR
~GR'LLEOUTER 8182

RIVE;~387944'5~

FIG. 1 Grille Installation

SC~EW-17·27 N·m

(12·20 Fr·LBS) r--1111!!~====t~~1I'

)
/

,RIG:HT FRONT FE~DER'1

SCREW ..(
. 83352-58~

(1 EACH SIDE) .
8·18N·m.

(6-13 FT-LB) .

RADIATOR GRILLE OPENING

LOWER PANEL

8211

U·NUT

~•• Jk",U·/NUT.~
~ . j.

'SCRE,W: '
(ONE EACH SIDE)

, 7~27 N'm (12-20 FT·lBS)

17-27 N'm <12·20 FT·LBS)

LOWER FENDER REAR

ATTACHING SCREW
I '- 17-27·N·m (12-20 FT-LBS)
\ "'-, .

. U·NUT

"(ONE'EACH SI DE)

LEFT FRONT

FENDER

, .16005-6

SCREW
17·27 N·m

. J·NUT ~l g2E~~~S~~~~
(l'EACHSIDE) .•

N2903·2C

FIG. ·2 Front Fender Installation

" '

."
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47-52-~ .

BRACKET
17A385

RIVET
372820-536 -------......

(2 REO/D)

Body Trim and M.ounting-Econoline

i'

NUT
385397~S55 .
TIGHTEN TO
61.;88 N'm

.' (45·65 FT-LB)

U-NUT
385843-52

47·52~~

N4239.-2J

FIG. 3 Front ~umper and Bumper G~a.rds

Front Bumper bumper~lf necessary, use a ~maU rubber hammer
....t9 ~ap each b~rb i.nto pla.ce in its rectangular slot in'

Removal the bump~r. ," " . ,

1.' Remove I.icense plate bracket and bumper pad as . >-. 3. If theb~rb~ a're' d~maged and can not be securely
.outlined., (Fig. 3). fastened to, bumper, r~plac~ pad. '

2. Remove four bolts and .nuts.retaining the .bumper. ,. 4; Install Jicens~ plate brack~t as outlined.
Carefully remove bumper. . . . .

Installation ' - " : ' .' >.. Licen~e, Plate Bra~ke~ (Front) .'

1. Loosely ,fit the four bolts and nuts. 'retaining 'the '" "., Removal ' " :' , . , . - , , , "
bUl11per. Ensure proper bumper'position and bo'dy- .. 1. Toremoye br~cket,:drill out-the two rivets retaining
to~~ump~r clear~nce. ' '4. • ':., the top 'of ,tie bracket to the bumper.

2.' .Tighten 'attaching nuts to 61'-88, N· m '(45-6'5 ft~lb). 2. Remove th~ lower center bolt at :the ,base of the
3. ,Install bumper ~ad ,~nd license. plate bracket as . braC?~et. Remove 'b~acket.

outlined. ," . Installation

'Front Bumper Pad . 1. , Install two new rivets through the top .edge of the
bracket. ., . '.: , .~

Removal 2. Install the .lower :center bolt at the base of the
'1 . Remove Iice~,se pll~t~' bracket as outlined. pracket.' "

2. . Usi'1~ a pair of pli~rs. ,c,arefully compre'ss the, 'Rear' Bumper '
plastiC .bumper pad retaining barbs. Access the, .
bumper pad. retaining barbs .from.the inner surface - Removal
of the bump~r. , ' 1. Remove, bumper pad as outlined,

3. Pull each portion of the pad free of the bumper as,· ,2.. Remove four nuts andbolts attaching the bumper
.1 it ,is released.Remov~ pad,: to "the 'support brack~ts' (Fig. 4).· .,

0.'. ..... .,." _ '.' ...

. Installation. 3. _ ~R~move bumper..
1. Align the center of the' bumper pad with the cenfer Installation'

of the b,umper a~d pres,s this small area into place.
2. Stretch'the pad and work the pad barbs into place. ·1:' .POSt'itli,OnthbUmf'per ontsUPPodrtbbrlatCkeEts and loosely

Work from the center out, switching from left' of ", -Ins a e our nu s an '0 s. nsure proper
center to. right ot., center, as the. pad is gradually "bum'per. position' and body-to-bumpe~, clearance.
stretche,d from the center to t~e outer.;.edges,of the ._ 2. ~'~ Tighten attaching nuts to 27-41 N· m (20-30 ft~lb)..

'.\
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47-52-4 Body·'Trim· 'and· "Mounting-Econoline 47-52-4

3. Install bumper pa~ as .outlined in this Section..

Rear Bumper ~ad-.

, .

1. ,Us,ing a 'p'air of- pliers, ,qar~fully compre'ss" the ,
'plastic, bumper pad retaining', barbs.' Access the'
:bumper pad reta,ining barbs ·frori,. the inner surface
of the bumper :.(~ig. 4). J'

. .:...

2. 'Pull each portion "of the pad free of the bumper as
"it is released. Renj~v:e·,pad.'" ~-~ . '

Installation'

1. Find the center of the bumper pad and mark· it 'with
a piece of chalk. ' ,

2. 'Fin'd the center of the bumper 'and align it with the
,center, ~f th~ pad.. ' ' ",

3. '-Press~' sm'ali' ~rea. at the center'~f th'e' pad intp ,
.place., ';. .'.',':.. - .

4. 'Stretch the pad and work the pad bart;>sinto place.
'Work. from- the center out, switching,'frpm lef~ of

-center to right' of center, as' the pad is gradually
stretched from the center of~the outer.edges of the
bumper. If necessary, use a small rubber hammer

... 'to tap "each pad barb into place in its .rectangular
"'slot in the bumper. ' ,

: • l

NUT
, . 384695-555 .

(4 REO'O)
TIGHTEN 'TO

27-41 N·m
(20·30 FT·LB)

FIG. 4 Rear Bumper

.Removal '; .

...... ,

• f' .~ "

".01' ..

REAR BUMPER

• ~ • I •

--PAD, .
17914

"z..:~~~
-..~.:

NUT
382484-554
, (4:REQ'O)

." I. ~ ;

REAR STEP
BUMPER

N4240-2F

Rear S.tep Bump~r

Rem'oval,
1. ,Remove bumper pa~ from' bump~~ a~· 'outlined.

.2~ '. Remov~ six nuts and bolts securing the·bl)mpeJ.to
.' the bum.~,er bracket (Fig. 4). ,,'

3.' ~~move bumper.' If re'q,uired, remove four-bolts that
,secure brackets to frame. R,emove brackets'.

Installation
1. If ~4 necessary" install brackets and tighten four

" attaching nuts and bolts,to 82-122 N·m (60-90 ft
Ip)~

2.' Position .bumper -on' support brackets and loosely
attach the. six nuts and· bolts. Ensure proper"
.~..-~mper position and body-to-bumper clear~n.ce.

. 3'. Tighten"att~chirig nuts securely.

4. 'Insta,1I bump,er' 'pad ,as outlined.

Rear $tep Bumper Pa'd

Removal,
1:" Using a. pair of pliers, carefully ,compress the

plastic bumper pad 'retaining barbs. Access" the
bumper pad retain.ing ,b~rbs from the inner s'urface
of- the bumper- (Fig. 4).

. 2. Pull each portion of the pad free ,of the bumper as
it is released. Remove pad. .-' .,.,~, ,
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47~52-5 ,Body. Trim and Mounting--Econoline 47-52-5

Installation" Body:' Sealer
1. Align th~'.p~nter of the bum.p~r pad with ~he center' , F~r"se~ler type~, 'and' a'pplicatio~ proc~edures refer ,to

of the bumper and press t,hls small area Into place. ' .. ;Sectlon 47-01 ,Body-:Shell, Exterior Trim, Frame and
" Und~rpody~General. ,For test procequre for locating

, dusr;and ~~terleaks refer to Diagnosis and Te.sting in
'Sectiop 47- 01, 80dy' Shell~ Exterior Trim, Frame'and ,
Underb'ody-GeneraL'" '

Frame Dimensions
For, E-190-E-350 "frame checking and repair

procedu~~~ refer to Section ,47..01, Body Shell';,Exterior
Trim, Frame and Underbody~General Service.,

Spare Tire Carrier' .~

Removal and In~tallatl9ri ,
The various spare tir~ carrier .installations are shown

in Figs. 13 throy~~ '1.~~,

Inside Mounting',"
• ' ~ \ • f •

,'. :On inside installations, remove the standard retaining
nut oroptiona~ ioc~nut to remove tire J from mounting

',(F_i~s. '13'~nd 14). _ ',.' :~"",' .'
CAUTION::'When installing the spare tire under the,
rear ',seat' on '. ·12;.passenger Club Wagons, Club
Wagon's, with ~pt~onal seat/bed, and 15-passenger
Super Wagons~positi~n the'.tire with the valve stem
~,ownward to' prevent removal' of ·the lock~y

~'J';

2. Stret~h the· pad and'work the'pad 'barbs into ·place.
Work.' from the .center qut, switching from left· of
cen~er to right of ..center, as the pad is gradually
stretched from the .center to the outer ~dg'es of the
bumper. If necessary, use, a small rubber hammer.
to tap 'each barb into'place in its re9tangular'slot in
the, bumper.' , .

·3. If th~ barbsare"damaged~nd can no~ be secu~ely
fastened to bumper, replace p'cid. ~ \ ,

. . :. : i '. ',.

,Exterior Mouldings' , .
, .

Remov~1 and In'stallati.on

'Before'removingthe exterior mouldings, determine by I•.

the type of retainer used if it is.necess~ry to remove an
interior trim panel (Figs.: 5. through 9). If a weld stud is .

,distorted or broken off, it should be replaced with screw
(379560~S10,1 ). '

Body Mounts

Removal and~ Inst~~lation "
The E..150:....E-350 body mounts are shown 'in", Figs.

10, 11 and 12~ '. ,,'

"

OPTIONAL
"DIESEL" (16702) OR
"OVERDRIVE" (7G056)'
PLATE

.. ·MOULDING RETAINER
9929144

" (2 REO'D)

, '

LOWER REAR BODY
"SiOE MOULDING' ASSEMBLY

16291C86' "

.... ;

REAR CORNER LOWER
- PANEL MOULDING ASSEMBLY'

, " 2229429

. 4",*

MOULDING
RETAINER'

'. MOULDiNG' .. 1121094 " .. '
RETAINER AND NUT
2221066 45271~S36

, (3 REO'P) , d3-REQ'D.EACH) ; ; ,""

MEiULDING.
RETAINER·1121094 ,' ..

AND' NUT-45271 ~S36-",.
,,-. - .,:'. ~ ,'to .::'~ "

, MOULDING'RETAINER
. 9929144

',;;~.

-'

I"'~~J.. ~~:,.,

, .

t SCREW'
N8017,7S.S47. '. .' . ,MOULDING RETAINER'

; 2221066
.@

"' MOULDING"

J

~
,N7:405-2A

FI~. 5 Exter'or Sid.e and Rear. Mouldings -,"
, ,.r
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.' 47-52~6 Body ',Trim and MountinQ-Econoiine 41'-52-6

.~ . ' ..

MOLDING
.29429

• • ~7 . "', ~

PLATE
.278C74

"':

" ~ .,..... .. .. .

FIG. 6 Rear;'Corner ~oulding-$uper Van,.

deflating th~ tire. Then, install, the spacer. and lock
assembly as shown. ..' .

.Outside Mounting ,

E-15O-E-1'50

:Removal and' Installation
~ .

The outside-mounted 'spare tir~ is equipped with a tire.cover. . .. " . I, .'.' ". - ,- •

. To -remove: grasp' the edg~ of the' cov-er. behind the
.top of the' tire. Slide the cover ,rearward over the top of
,th~ tir~, t~~n downward~

To irist~lI, position'the cover with th~ drainage eyelet·
at the bottom, over th~,edge of.1he tire. Slide the cover
upward, wrapping it around the edge of the tire until the
cover is completely fi~ted.

NOTE: The spare tire. cover is designed to fit snugly
. around the tire. When,prop~rlyi'nstalled, the cov~r seam
will: be, centered on the 'face of the tire. '

To' ',remove the tire 'fro.m the' carrier', follow the
, instructions below. " '

1. . Remove the padlock. (Fig. 1"5).
2. Remove the retaining nut assembly.

" ·NOTE:lf the retaining nut is very tight, 'in'sert the
"¢hisel point" of the'lugwren~h"in orie,of ttle slots
~fl either end of- the', retaining nut af)dturn ·the nut
counterqlockwise. ':

3. Remove the retaining disc, ..then slide. the tire
.0utWard .and lift off of the parrier. . '

When installing the spare tire, ,be sure to tigh~en the
retaining nut securely before installing the lock. 'This will .
help prevent spare tire .v.~bration o~ ,~oise. .

,'\.
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47·52..7. Body Trim .~.nd Mounting-ECQ'noline

----

~ .

STANDARD FRONT FENDER
.ANp DOOR MOULDING OPnQNALFRONTFENDER

AND DOOR MOULDING'

~-,~'

~
.- .•' .... ,

~ I ~"
- --0,: :

·0

..
~ .

®0

• "J .'

FIG. 7 Exterior Front Fender and O·oor· Mouldings'

• I ~ ...

. ....

.... @

.~ ,

N2905-2E .
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,47~52-8 Body Trim and. Mountlng-Econoline

~.':II"'·,~,I
~,I
CD CD

0·

47-52-8

fiG. 8 Exter'or'.Sld~ Mouldings
. .

. VIEW A , . '

. Y~EWC . '.

~

'it/JP..,(~,.~' . "
'; e?~ .•...'

'. ' ?fff7:.. ,
", .....:.. ,

.'
VIM D" .

FIG:' 9. Exterior'Orna~entatlon

VIEWE

NOTE: ~ NAMEPlATES·
RETAINED ..
WITH PRESSURE
SENsmVE TAPE

VIEWD

NAMEPLATES
QVERDRIVE-16702

DIESEL-7G056

N1677·2J
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47-52~9 Body Trim and -Mounting.....,;Econoline_

r-..........~_-.:...------------.;.... -~ ... " .
.... 'J , '(': ; I'

~""'-, .
,'-.' FOR E-350 VAN ONLY .
. :', VIEW W

I'

._.;. ~ '. J: .

',: ~' ..

... : -, .'.'

~ • • t ,

~ -

BRACKET, " ,: .. ~,.,
5077 -' -' .,' ,.. - ..

'4.~

~,. '

'~573·2H

.. ". . n'-
BOLT :/.. ' .. :"~'"

385886-5100

VlEW'Z·

RETAINER
1000151

,~:. ..: ..;......

~. (': . . ~. ,

. RETAINER,

. 1~1A4~,-:·!.:·:" i .~

UPPE'R ABSORfSER ~-~~::' '- '
-1000154

BOlT-38716s-'S100
,,' 41-67 Nom '(30-50 FT-lB)

/-

.~
, "-~-- ....---

VIEW X

FIG. 10 Body Mounts-V~ns and Club Wagons
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47-52-10 Body Trim and Mou,nting-Econoline 47-52-10

~/~~:~:~y
~ .. 5B097.,..

IP .. .",' . , ".~

#2A AND #3A MOUNTS
; (E-350 SUPER VAN ONLY) .

~ VIEW X,

:.. .

BOlT-387165-5100
TIGHTEN TO <

41-67 N·m
(30-50 FT-lBf

ABSORBER'
RETAINER
391014

UPPER
ABSORBER
1000154

lOWER'
vr...,........---~....;-._ABSORBER

1000155'

LOWER RETAINER
ASSEMBLY
1000151

#3 AND #4 MOUNTS '
VlEW·V -

BOlT-387165-S100
TIGHTEN TO
41-67 N·m
(30-50 FT-LB)

ABSORBER
RETAINER
391014

UPPER
ABSORBER
1000154

LOWER
_ ABSORBER
" 1000155

. 'LOWER RETAINER
ASSEMBLY
1000151

#5 AND #6 MOUNTS
VIEW Z

#2 MolJNT
VIEWW

BOLT-387165-5100
TIGHTEN TO'
41-67 N·m
(30-50f:T-LB)

ABSORBER
RETAINER
10001A42

UPPER
ABSORBER
1000154

lOWER
ABSORBER
1000155.'

lOWER
.l\.iI"....-_......;~__RETAfNER

ASSEMBLY
1000151

BOLT-387165-S100
TIGHTEN TO
41-67 Nom
(30-50 FT~LB)

ABSORBER
RETAINER'
10001A42

UPPER
ABSORBER
lqo0154

. ~_ ...~BRACKET-5077

nt::~:==t~~g~BER, . . 1"000155
. ": LOWER

RETAINER

MOUNT
ASSEMBLY

#1 1000151
VIEW V

lOWER,
ABS"ORBER
1000155

ABSORBER
RETAINER
10001A42

UPPER
ABSORBER'

'. ,'1000154 ,"'
• .I ".

.' 'FESM MOUNT
. " .~. VIEW U.. :

WASHER
~235-S2

#2

FIG. 11 Body Mounts-Sul?ervans and Superwagons
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47·52·11' "Body, Trim and· Mounting-Econoline 47·52·1.1

,REAR END
. SHOWING SPACER MOUNTS '

.. LATERAL SXSTEM

REAR END SHOWING sPACER
MOUNTS LONGITUDINAL SYSTEM

. , (138" AND 158" WB-STANDARD)

'SPACER
ASSEMBLY

'5C051

SPACER
se051

VIEW V,<!!!f!!I .

INSTALLATION ON 138" WB
CUT-AWAY VEHICLES WITH
LATERAL SPACER'OPTION

wrr)iROW-AWAY TANK ONLY

'(:.0

.~t;. ,

N4820-2E

, ~PACER BOLT

e '. AS.~EMBLY,~.. ~38~-S100-,

- . '_ '~~~~~~'~~',~f~ -' ,
UPPER ABSORBER ~.- FLARE AT

- 1000154 ASSEMBLY

• _ LO\¥~R ABSORBER . ~ ,
_ 'I,"' 1000155 _-

LOWER RETAINER_~ ,
ASSEMBLY-1000151~ -

TYPlCAL·12 PLACES (138" AND 158" wB)TVPlCAL 10 PLACES (176" WB)
VIEW Z :'~'

(#1 MOUNT)'
VIEW Y

;::;
#2

.. ' " :~

BOLT-387165-S100 '
'" 41-67 N-m

(3.o-~ FT-LB)

LOWER ABSORBER
. 1000155 '

FLARED AT-" '

~'I~'~/"" ••ASSEMB~Y. ,

,IV ' 'LOWER RETAINER --.......~~
(#2 MOUNT) ASSEMBLY-1000151
, ,VIEW X

FRONT END

SPACER·ASSEMBLY ,
se050 RELOCATED "

AS SHOWN

WASHER BOLT-385886-S100
388235-$2,. '\ II '~TlG~TEN TO 41-67 N-m

RETAINER ..~ - (30-50 FT-LB) ,

,.'~~~,A42' .;. ...' ~SHIMS-6200145
UPPER A~SqRBER-10001~

LQW~R ABSORBER"-1000155

LOWER RETAINER
ASSEMBLY-10015,. ::,

" BOLT , . ,
385886-S1oo ~ ':~ REPLACE BOLT IN ABSORBER
TIGHTEN TO ~, (~~~T,BESHIPPED WITH'VEHICLE

41-67'N·m FOR USE IN ATTACHING SPACER
(30-50 FT:LB) , ' VIEW V ·.';·ASSEMBLY.TO FRAME)_

FIG. 12"E-350' Body Mounts 811d 'Spacers-Cutaway
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" .

.Body'Trim ~nd Mounting-Econoline. r

: ...·4

STAND~RD',
",~. NUT ',,;- .

. N4821·1A

·FIG. 13 Side-Mou~ted Spare'wheel Stowage All Vans,
and,S, 7, 8, and 11-Passenger Club:·Wagons,
Except with ~eat/Bed <;>.ption . .. ' .

! ..

.. -FIG. '1'4 ·Flo·or~Mounted Spare'wheel'Stowage ._
PaSS8(1ger Club Wag~n; Glub Wa'gon ·W.ith
Optional Seat/Bed and'1S- ,Passenger~Super' . :'
Wagon ,Only . ' .

. "

.. '
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47-52-13 . Body Trim and Mou'nting-Econoline' 47-52-13

, '

, \

NUT·388757·S55
(2 REa'D)

. TlGHTENTO~_~
-" 34·52N·m· ~

(2~38 FT-LB)

.,,' 'ARM

~PACER ,A~~~~BLY ..
'1423 ". " .. , ,1432

INSULATOR
ASSEMBLY

'SA657

CARRIER
ASSEMBLY.
1433.

NUT
ASSEMBLY

,1A384

RETAINER
PLATE
1424

LOCK
18312

VIEW Z

FIG. 15 e-150-0ptional Outside Mounting

N5201-28
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~ ,,~

.' - ......,).

INTRODUCTION ::
',"

Most thr~aded fasteners are covered by specifications tnat 'define required mechanical properties,
such as tensile sJrength, yield strength, proof load and hardness. The~e specifications are carefully

, considered in ir,litial selection of fasteners for a given application. To assure cqntinued satisfactory
vehicle performan.ce,. repl~cement faste~ers used should be of the correct strength, as well ~s the
cqrrect nor:ninal diameter, thr~ad pitch, length, and,fJrtish. .

" .
Most' original'; eq'uipment ,fasteners (E~glis~, systefJ1 or",1 Metric)' are identified with markings or
numbers i.rj,dicating the s~te~gth of ,the fastener. These markings are described in the pages that
fol!ow. At~efltion to these markings. is important in assuring that the proper replacement fasteners
'are used. " ." -' " " "..' f , ,

• ,,, :', ' .,..... , .: , ••,::.~: '.J.

Further, some metric fasteners, esp·ecially nuts, arecdlored blue:'rhis metric blueidentificati.on is in
r:nost cases,~ temporary aid for production start-up, and color will gen~rally revert to normal black or
bright after star:t-,up. , ' "".' ' : ' , ': '.'

,.. .
f=nglish system and metric system fasteners are available,through your Ford Parts and Service opera-
tion.' ',.". ,..., ~ .' ' , ~" ., ,-',,' :.' -.. '. '. ." <C'. .,... . J .:';. .'.' •

.,·NOMENCLATURE FOR: BO,LTS

(t=:NGLISH:) Ir-ICH SY$TEM
Bolt,',1/2-13xl

.... ,·;'METRIC· SYSTEM
. Bolt M12-1.75x25

P~.PropertyClass*
(bolt· strength)

L- Length (millimeters)* *
T- Thread Pitch (thread width .

crest to crest mm)
D-Nominal Diameter

(millim.eters) .

" t.

r-"---T-~

.'~ ~ t •

~. •••• ~,4 ...

'. ~' :~ , .
G-+

"'-----.L ... ~, ... "
.t ~.': • , ... ;

r ,.',... -\'

G-G'rad~ M\~rk(Qg ':. .
" (bolt strength)

L-Length, (inches)* *
T- Thread Pitch

(thread/inch) ,
D-Nom'inal:' Diameter'

(inGhes) " J

, ,

·Th~ptoperty cl~sS'is an Arabic numeral distinguishable t;om'the'slash SAE English 'grade system.
.* *Th.e·'lengthof all bolts is measured from the underside of, the ·head to the end. '

. ,'. ! .,j .• ", ~':,'" . < 1': ~. ~ J

" - ~~, .:.0" '-" .• ' f - .. .'~ :

"

·1
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, .

BOLT 'STRENGTHIDEN,TIFICATI,ON
(ENGLISH) INCH SYSTEM

\ " -

.,' /, " '. 'Gra~e '5 '

English (Inch) bolts-Identification marks' correspond to bolt strength-increasing 'number of
. slasnes represent 'increasing -strength.'.- .' " " , ' . .: - ,','

METRIC SYSTEM,

" ,"- <0' ! ~ -: <0' ~ ~..
. ' '~', : Q)', "~~: -,.- .. ,

Metric bolts-Identification class numbersccorre~pondto bolt' strength~incr~asin~'nu~b~rs'(e~re.
,sent increasing strength. Common metric fastener bolts~rength property are 9.8 .and 10~9 with the
cla~~ :·ideqtification ,emb.Qsseg.·or:l the t;>olt .head. ' ." .. -,

H~X N~T STREN~T~ IDENTIFICATION" .. '
· (ENGLIS'H) INCH' SYSTEM .METRIC SYSY'EM " '

Hex Nut
Property
Class 10

Class' Hex· Nut
:Prop~erty " '
.Class 9 .

':0', or .. ~.. • ....; •• J" .• "j'

I~entificatioh " . '/R\. ~
~",;. '~" ,·~.,W·

!. ' ·Ar.abic.9, Arabic 10 '

May aiso haye 'b'lu'e fi'ni~h < or' pain't daub on hex flat., . "
. 'increa:~irig, nl:Jmb'ers're'present incr~·~si~g. strength.

Hex 'Nut, I

'Grad~ 8 "
Hex Nut
Grade 5'

Identification
, .

'{Y,. ~'
~,~
\, 3 Dots . : 6 Dots .
• ", • .f", . \ '" I

Increasing dots represent increasing strength': .

. Grade

. '

OTH'ER TYPES OF PARTS '.. ' ':,,) , .. .',tt:......
<!f .'

'Metricid~ntification~che~e~ vary by type :of part,' mpst of't~~'a variation ot th'~~ used ,:6f boits'<a:nd
nuts. Note that' many typ'es of English. aDd metric 'fasteners.car.ry'·-no special identification ·i.f t'hey a-re
otherwise unique. Or .: . . ": _ ",". . ,., .;~, "

-- f.

"'~ "

~,., ... ./

. t\" .

I ~ •

.(,.'

f· ~ ...'" .. • ~ • { •

. CLASS ','i' ' •

t· -8.8' ~".'"

. CLASS
t'~ ..9~8;'

'" "" .....".,'

CLAss
. .'- -"~,,-.'10.9 '.

.',

...... :,~ .. ,.> •..•~, •• (±)..'. ···@··O'·····-·
•••••:~" ,' •• : ••;:"" ,••.• j. ':"~"

. .. . '*':. , ~ 4 • #

.', . "',.. "

.. '

9

-Stamped U.. Nuts

..' :..' M' -.;:. . ~ . .:: , ..,,;. . \:.~ ,.~ , ./,~: ,"'.' . ~ : 'i, .:. .': '.

--=-Studs, Latge ··studs·'m~y carry the' prop'erty class ....
- Tapping, th~ead forming arid certain Gther case number:·S'maJler·studs.·use a geometric code on .

hardened screws the ,·end. '.'. ,
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ENGLISH METRIC CONVERSION .

.....

'. Descrlp'tlo,n :.:, , ,,' ~ ~ '.',

'ACCEL~RATI'ON,'"."

Multiply' ,,

Footlsec2 .

.,By·:t

-:-'0.304 8

For Metric'Equivalent

,TORQUE '. '.... .
Inch/sec2 ,0.025 4

o~112 98
'1~355 8

metrelsec2

newton-metres, (N ·.m)

: ·newton-metres

·POWE'R
PRESSURE or STRESS

:ENERGY or WORK~ ~

-.-.

F.UEL PERFORMANCE

'VELOCITY'

AREA

'"VOLUME
,.

.. , .~ .

..

.'
"

. ~ ., -
-

. '

..,.
.' .'

MASS ",

"

' .. "

-
FORCE

TEMPERATURE

horsepower
inc'hes -of water,

poundslsq. in.

pounds/sq. in.
BTU

foot-pound
ki lowatt-hbu(',

". foot- candle

mi.les/hou'r
: 'inch

" foot

yar.d
-mile

inch2.

,.foqt2 .,

'f inch3", "': . I

: irich3 · .

~ gallon

yard~ ': <.
pound

kilogram,
ounce
pound
degree farenheit

3,.

0.2488
6.895

1
"1 055.

1'.355 8
'3 600 000.
or~3~6 "X', ,'08

,~'10.t6 ..
" 0~425 '1','

2~~352 7

25'.4
0.304 8 ....

1:609
.. '645.'2

'6.45
0.09~,9

O~836 1

'j 16'.387'

0..01,64'

0.946 4
3.785'4

.0.764 6

0.453 6
907.18"

0.90718
9.807
0.278 0
4.448
0.556 (O;F. -32)

'kilowatts (k~)

'kilopascals (kPa)

kilopascals (kPa).

bar ..
jou les '(J)., .,

. jC?u.les .(J =ori~ W's) .

~ umens/nietre2 '(Im/m~)
:ki loilletres/I,i,tre'(kmll)'

" ·litres/kiI6nietre (1/km)':
,kilometres/hr. (kriJ/h)'

-'. -, m'illimetres (mm), -_.

metres (m") "

metres (rn) -

kilometres (kin)

~entimetres2.(C~2)
~metres2 ·(ni·2),. ,

Iitres' (1) , ""~ ~

Htres
litres "

-
metres3 (m3),. •

kilograms ,,(kg).
kilogr~ms(kg)'

newtons, (N)
newtons "

newtons
degree Ce'lsius (OC)
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_~~~~~.R1ETRICS

" DECIMAl: AND METRIC EQUIVALE·NTS,

. '

. ~.

,.... ,., - . ..,.~
• •0. ...., .

'FractiC)ns ' Decimal Inch Me~tric m~

33/64~, .515625 .~'r ':1-3.097

17/$2. " . ,; .53125 13.4.94
,',35/64; , '. .546875 13.891
.j~/J6,

" .5645 14.288

',37/64 .578125 :' ?14.684

19/32 , .59'375" , '. 15.081
.39/64 ' , ~609375 15.478

,5(~. ~ .625 15.875

4'1/64 .640625: 16.21,2

,. 21/32' .65625 ,16.669

...
~ . , 43164 ' .67:1,875 17~066

1.1/19 .6875. 17.463

-- ::"45/64 ' .' _- .703125 ., . 17:8.5~9
"

~3/32 '
_0"_°

.71'875': 18~256

4'7(e4. ", .734375 18..:653 .. ,0.

.,

,~/~ ~":, .750 ,1.9.05.'

49/p4'~~ .. '
.765~25 ( "1-9.447

,: ~~/~2 ,. ~

.18125 . 19.844

...51)64·., .. .196875 20.241 ,

,13/16,:,' .8125 20.638
,53/64 .828125 21'.034
21/3'~' .

' ,

.84375 21.431
-\

,55/q4,,': ,'. .859375 ,21.828
7/8': " ; .875

' I

22.225,
'e.

~

57/64, . .890625 22.622
, ,

291~2' .90625 23.019

~9/64' .921875 23.416

1~~116; .9375 23.813

- . 6.1/64 ~, .9531'25 24.209

'~1132
"

.9Q875 24.6,06
" ", . ''''. .' .

6~!6'~ .984375,' 25.003

1_._ .' 1~OO 25.4,

6'.35

6~747

1.984

2.381

, 7.144

·.. -2.778

,'7.938

. ·8.731

. 8.334 .

" ,'.397 '

.: 5.953

~ 5.55Q ' ~

>3.969

, " .794 '

.' '3.572

~ . ~ 1.509

, :12.7

" .'11.906

.. '~1 ..1.'1~ ..

, .... 9.9??· ....

Metric mm

.: .'12.303

, ..... '4.763
. .

,: .: ':~ .9.1~~ . ' ~ ',...

'. ~~ ~9.$25 ~ .:.

.- -,.. 3.1"75'"

5/64 i '.078125-···~
. '

1/16 . ..··.0625

:1/64 ,:' ,': .015625

7/16 . ~4375
0" .1' ..

112 ,: " .?P9 ~. ~

',3/32 ~ '~""; ~~..O~375

15/32 . '. ':, '. .46875
.' • -..... ....~. ". ##'

5/16' :. ,. . .3125
- .- ,

29/64: ·":453125
.. ' -... . ... "

13/32 .40.629

23/64 ':, ~., " .~. + ".359375

~l8 ." .375'

17/64 " . .265625

5/32' :, .15625'

" 1/8" .. ~ .125'. -

, 1/32 . ",.03125

.. 9/64 '. 140625 .

·13/64 _. :', .29312~ ,

:21/64' ';.328125
..~. ." - ..

I ',,7/64, ",' ',.109$?5

. ,3/64 ' .',... ~'.046875 .

_. _~/32 ..", ':':, ~28~~5

'. 15J~~'. .~34375 .' '. "

." ,~/16 : .1875 '

- 19/64, ... ,. "~?9687~

" .",1,1.164, >.' .' ... : :': •.171815 .

'. 25(~.4· ":3906?5

, Fracti'o'ns ,- ': Decimal Inch '

. ,,~ - '71~2 '.' ".21~79: ,

, •• °' ."

. :..
.",,'h .. - _....

; . , .. ;':f".:.. : ,~ . ..~ .

........ ,

...... -,",
." .'.. ,

f·:.. · .... .~ ':',1 '.. :
I • 1

~./.. i _~,

"," • . "I......,. ~ ...... '. '
. ~ - .. ~J.'.1 ..; "', ....~ .....

; .' .: ~ - ," I

.. ;,,'

,4
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. TORQUE CONVERSION·

NEWTON METRES ~POUND-F.EET
(N-m)' (LB-FT)

1 ... ' .. 0.7376
·2 ' 1'.5

3 2.2
4' 3.0

: 5 3.7
,6 '. '4.4 .

'. 7 5.2
8 5.9
9 6.6

. to .' 7.4
.'

15 11.1
20 14'.8

25 ,18.4

30 .··.·22.1

35' '25.8
. , 40 29.5
..~50 .' 36.~.

60 44.3
,70 '51.6
80 59.0
90 66.4

109' 73.~

110 .' ~1.1

120 88.5
"130 95.9
.140 . 103.3
150. 1'10.6

169· 118.0
170 " 125.4
180 : 1~2.8

190 :140:1
200 147.5
225 166.0
"250 184.4

'5

PO'UND!FEET NEWTON iMETRES
(LB-F;T) (N-m)

:_.1 1.356
·,)-2 ' 2.7

3 4.0
~ 4 5:4

'5 .6.8
6 8.1
.., " 9.5·

a 10.8
9 12.2

10' '13.6
15 , ,20.3

"

20 27.1
'.'

25 33.9 ..

30 " 40~7

35 47~5

40 54.2

45 61.0 .:

50 67.8
55 - . 74.6

60 <- 81.4
65 88.1

·70 94.9
75 ' 10~'.7
80 108.5

..
90 122.0

100 135.6
110 149.1
1"20 162.7

: 130 176.3

140 189;f3
1'50 203.4
160 216.9
170 230~5

180 " 244.0 ;
.,

-
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I.NDEX

. .

Air Conditioning ~'Com'pr~ssor and ·Clutch:-
:See 'Comp'ressor and Clutch .~ '. :..>~ .. ,. ~ .~:. ~' .

Air Conditioning~ General Seryice. '.... '.~ ·36~.30-1

Description anq Operation. : ~', ' , ,
.. Air Conditioner Components ~ '.. '. ,' '. '.. '.: ,.36-30-1
: Basic Principle,s .. ;- ' ~ .:.. '. ~~ '.., " 36-30-1

..: Heat TranSfer ~ ' ~ '. '.. .. 36-~0-1
Latent Heat of-Vapo~iza~ion ~: ~:~~. ~ . '. :..~. . .. 36-30-1

_Diagnosis and. Testing .:.
T~e Adapter Tool ~' '} :.q.•..•••••.•• '.. 36-30-5,

.·..$ervJce Procedures . .. :-' .'
, .Charging the System' .. ; '... ~ ' .:•... '. ·36~30~6

Discharge the Sy~tem·' ' '..'~' ~~' ~,~~ 36-30-6
Evac~ating'the System, ~ \ '.. ' 36-30-6

.' Mini-Tube Vacu~m Hose·.~ .'. ; .;':: '~'"; . ~ .. ' 36-30-7
'Specifications . ,...,!:.•'~: .•••.•. ; : .:': .~. ~ ~.,'•.•• :~ : •••. 36-30-21

.. . , Ai.r Conditioning/Heater System -" :
'~~~E-150~.E-3~0: .: ' " ~' ' : 3.6-65~1

. ,Adjustments .. .' . .
... Temperatur~·.C(jntrolCable .. ~·r•••••• ' •••• 36-65-15

. . Description · .,.. '. ~. .

Control Assembly, •' :~<'~ ..; ' ~ 36-65~1 .
"Diagnosis and Testing '; ,'. '
.. ,1 Blower Motor Voltage Test '.."~".~'~" : ... : . . .. 36-65-6
Operation ~ " .,;" : '. ' . ..

.. :Vacuum'System ~ ; ~? ~''' '. 36-65-5
.. '" Removal and' Installation . ';~':.'. ~~. '. . .
, .' ·7.3L Diesel Engi'ne'.'(6E171; \. , :, ':., .,'

, 'Compress6
4

rl '~~:'~": . ::.. ~ .. .: ,~ .. : '. '.. 36-65-34
>..B·low.er Switch ..'< "~ ' ;' 36-65-15'
'.. 'Center Register ~~nel Assembly ~6-65-18

j " ' ~'/Clutch Cycling Pr'essure SWitch ' , '. 36':65-21
, ~;" Compresso~' AsselJ1bly ~. ~ .... '~. ~t ,~;,~ ••• .'~~. • •• 36-65~31

.', ~ Compressor, Clut.ch and .Field ,Coil' ... : .... 36~65-34
._.. Co'ntrol Assembly' ~ \.> •....':."~. "36-65-15

. .,';, ·O·efroster Nozzle· .: .' " ~ .' ~: ~'. ~J • •• 36,:65-17
Heater Hose· anq. AlC· Line·Routing ~' .. :.. 36~~5-34

.··.f Instrl:Jme~tPanel ... : ... ~,~'.~-'.~. ~.\-\ :.,~. ~ .. 3e:'65-'17~

'.. ,Left.Regist~~ Panel Assembly ~:~_':"' " ... '36-65-18
Outside/Re~irculath;'g Air "Dodr'~_-t'~ ~. . ' .. ' .

,Vacuum· Motor': ·.0 •••• '•••••••:~.'.~'. :~', .'.• •0:; • :' .~. 36~6.5~21

i.' 'Resistor Assembly '. .' ..' '/ ' 36i65-2~ .~:

: Suction 'Accumulator/Drier ~' .. ~' .. ~ ' '36-65-:29
'.. ~. -. v.:a· Gasolin,e Engines . :' ';" ' A. '•. 36;'65-3~,

Vacuum Motors ~ :~':. ~ . '.•.. ' .- ·36-65-21
Vacuum Selector"Valve ;~~ . ~,/ '. ,.. :.~. ~6-65-16

·Specifications ' ' ~ 36-65-41'
Air Conditioning/Heater':System --.:::.~ Manual '.'" . '
·.F-150~- F-350,F-Super Duty,· . '.'.
. an~' Bronco '.. '. '. > ' ~' ~ :'<' ':~6-61-1

" ·Adjustm~nts." ',. . '"
Vacuum Controls and Temperature' . .l"':¥

, Control Cables·. '... ; ...... ~ . ; ....' ". : . ". '. . ~i6-61-1.8

. ~'A~.. '.,
."'

I

~ Description· o

••• ~ •• "~ ~ ••••• -.':. : • '. ::. • .'36-61-t
Diagnosis and 'Testi~g ~ ~. ~,.. :. :.' "~ '.. : ~ ~ 36~'61-17, .
Operation " " '. ' . ,'" ' , ~

Airflow': ..' .'.~ .- ; .':'.W '. :.: '36~61~2

Clutch Cycli,ng Pressure SWitch~ ..' .. :.> '36':,61:'1'6'
:Refriger~nt',Flow' .'.: '. ' '. '. : .. '. ~ :. 36~61~2
Service Access Gauge Port Valves'· ~'. :36~61-16

. ·Su·ction Accumulator/Drier', .. .' .~~ ': . :~ .:.. ' ~>36~61-11':

System Components ... ~ ~'~ .....~ .. : . ', ;':~:~36'-61 ~6
'Removal and .Installation '. .: .'

Blowe~ Motor and/or Wheel ~:.: ~.~ '. '.. ' ~. 36-61.-31 .
.~: .:' Blo'wer Motor Resistor :: . ': :'. "36-61-29

'Blower Speed SWitch .. : <.>:: .' ~ '~'.' 36~61-20' .'
':Clutch Cycling Pressure Switch ,.' ~.i-:·~ .> 36~61-34',"

. ,Compressor ~ ' ;:~ ': ' ~"36:-'61-35

:. Condenser " ~.. ~ .. ,-.' ';:~' ~, .. 'F~>: ~:.. "36~61-34

"'. ~: Control' Assembly .. ; .. '.. -.' .. : ~" .. :"..::~ ·.·.36-61-19.·
: .··Cross··R'eferences .. ' ' :-~':.:'.. <363'61:'37

.·'DefrosterNozzle' ::.< '~.~ ..< ." .:-.~ ··3"6..;'61-22
. Demister Nozzles and Hoses' '.. :' :.:.;~ :.~ ·..·36~61-22

.Evaporator .Case·. ~' .....• : . ;~. : ~.". ~ ~ .~.': :... : 36~~61225
Evaporator Core '..:". '.:". ~ . ;' (. 36;61-26
Floor/Defrost Door. Motor .~ ~ ... ~:::'.'~~., .. 36~61-25,·.~

, ."Floor Duct .: ~ ' :'. ,~:: I .. ",:"> ."~'." f36'~61 ~22

. Heat~r Cor;e ;. ~'.'. ;.; .. ~-. '. .; f.;4.: ,., .: •. 36-~~·22:. '
.', Heater Hoses .. : ~Y •. ~. 36~'61;'35

.' : Instrument pi:mel .~ .. ~ ~ :.< .;'.::'...•.. ~. >~ .", 36'-6H~f, ....
Outside/Recirc Air Dbor., -Vacuum' Motor··· ,.... '.~" ':? ~ ,

. .' or Door Crank '.. ; ~~ :';' ."::'.- 36£,61-24'-
Panel/Defrost Door Motor. '..' .. '. '. ~ .. :. :.... '~ .:' 36~6'1~25

;;{. Plenu.m Door Vacuum Motors', ''-'~'. ~ ;:36;.61-25
. ,,:' Plenum Doors ~' 0 ••••• :-,: • '. 36-Q1~24

"Ref~igerant.Lines' '..~' -' ~'. ~.~ ,~ .~:..... ~: : ..'. 36~'61-35 "
.~,~, Register Ducts ..< : , .: .. ~ .'.. '. 36:'61-23

... ":,' Register Louver'Assembly '.. ': ... ~ ....' .. '36:61-'23;
. '.. :. Register Louver Assembly.(Driver's ;';' . ,-.

" ~rSide On.ly) ~' ~ ~';":' .. ~··.. 3~:.61-24

'.' SU,ction. Acc~mulator/Drier~ :, :.';: ' .. '.,-. ;. 36:61-33,
.~ ,Temperatur~ Control' Cable. ; ~'."'. 36~61-20 .

, "Temperature Control. Cam" : : ' 36~61-:21-· .
. ·Vacuum Selector Valve ~ .. ~.'. ~ '\\". 36;61-20'
··:S·peci.'al Service: Tool~ ~ =<'.< .'. ;::". :.'~"' ... 36'~61~53

". Specifications ... .- )~~."" '... '... ,....; . :'.. 36-=61-53.
'Air' Conditioning and/or Heater Syste~s - ...' ... ~ .

Side Mounted Auxiliary -'E':150 ~ ·E~350: ~ :"36-70-1 .
"Description ..'. .' _. ,J' " . ."

'" Auxiliary 'AlC-Heater·Cover~AssembIYJ ':'-.. ~' ..;36':70-4-
'. .-Control"Ass~mbly :; i?:~· ..<~ :'.< :., '.'36-70-1'
,.>. Expan.sion Valve ' ' ~ '. ~ ' \ .' ~: .. 36-70;.3
." '. Function Selector Lever'· ~,::. ; ~' ;t.- '36-70~~'

"~"Registers ; '. '. :':" .•. ',>.<." .~ /36'-70-4'
Diagnosis ahd:Testing: I

'. • . - :. . ':",'

,Blower"Motor Current Draw Test ~ '.. ,,:\:~ ~ . 36-70:"5,
Blower Motor Voltage Test'· ..... : ~':-..;» 36-70-4

. RefrigeranrSystem: "~;"~ ; : .. ~'. /. ~' . ~, '36-70~5'~
Test .Proc~dure . ~ ' '. :.~ .~<~ ~ 86-70-5 ..
yacuum 'System Te;sts ~ .. ' ~-. ~ 36:'70~5,
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ALitomatic'Transmis'sion ~ General"Service '''' ... '17~01-1

Automatic Transmission Selector Indicator
Adjustment "~ .. -<•••• ' •••••••••••••• 13-06-?

Axle, Driving'-'General S'ervice ' ~ 15~01-f

'.. Removal'and Il1stallati,gn 'Adjustments' ' \~ : .. '~.,:'. :~ .. '. : ~ . - ~,~ : 15-01-4
, ,Au,.xiliary Duct and Trim .Panel Ass.em... b,ly '. '. 36-.70-5 CI· d I t' . , .. ,. 15 01 12' .: eanlng an nspec Ion. <••.• />... ~ .... ~' .. :~. '. - -
~' . " A~~,iliary Duct A~sem.bly '. · . ; . ;.~ : 3~-70-6 'Diagnosis and Testing; /•........•.... ~ .. '~ .c •. 15-01-2.

AU~i1iary Evaporator Core Assel'!'bly 3p~70~7 . Axle Testing ;.~., ;:. ;'. : ..:':';;15-01-2
AuxiI.iary Heat.er a.nd/or A.. ir~·Condi.tiQl'1er .' D" . · "G ··d· .. ~ ,-. .. .; " '15- 01 4. . lagnosls UI es .... ~ ... '..,'............• ,.' .. '.. ' - -

Assembly · .,. · : · · · · · " ... · · ..' •. ":,,: ... 36-70-7 .. Rear Antilock Braking System :. ;:; .. 15-01-2
~. .- Auxiliary Heater and(orAir Conditi~:)ner ': Specifications ~":'::"'. ~.,~. ,15~01-14,

Cover Assembly ,:' 36~70~5 Axle..:.... Integral Carrier -Dana."'+- ". __; , .
Auxiliary Heater.,Core and Seal ~ ';~" See Rear Axle ' :...: ~ ~ 15:05-.1
. ~ssembly ; .....•.. :" · .;';. :. · .. 3p-70-6 Axle ~'Integral Carrier - Ford 8.8 Inch .'y, ,

. , Expansio.n Valve :. · ., · · · · · ~'." :-36-70-9 Ring Gear - See Rear Axle .. '; .." ; <15-08~1
Refrig~rant Lin'as and tieater Hose.s ~ 3~-'70-13 Axle ~·Integral Carrier~ Ford '10~25 Inch· /; "'~.',

, ' -'Resistor Assembly .. : · · · .. · · · .. · .: 36~70-6 Ring Gear - See Rear Axle:: .:... : . : •.::.:':' ,15-09-1 '
r,>' , .'Sp~.cific~t.ip~s·. ~ · . ~ ~ .'. • '.. 3.6-70-23 Axle Noise ..' '. " :".~'.' ;.'..' ~l .'.:~'.;.".' ,18-01-10

.. '. AI.t~.JJ)~t~f:,·~.~ 16,5 Ampere~Leece Neville, · ..~"" 3~-44-1 Axl R . S Rea'.. Ax'le" ,~.' '. '15 01 1 ..,. e ear - ee I'" ••• ~•.• '.':: ••• • ·f • •••:. • - - '..

.:\~AftjU~tm_ents-. · · .. · · ',' . · · · · · · .::.• ~. =, · :. "3~~44-1 ,<Front --See Front Drive Axle :>~' "15..32-1
- '~'~/Oescription and, Operation ........•. ~. ~ .. ~;•... ;: 31-44-1 ' " '.' ,. "..:' 15-34-.:1 ,
ii" bilign.osis and Testing , . " , Axle Testing '.: , : ~ ,'.. : : 15~OH~

'.;. Bench Tests -.'" ' ' 31-44-2
O~ 'Vehicle Te~t~ ....•': .- ' : ' 31,-44-1 '." i .

,.D.i~~t~~~~~I~~~~., ~~~~~~.I~ ~ :'.' >:_, 31~~4-6 ,I,.' '.' : B. ' .
.Removal and Installation ' '~', .:_-.

Aiternator .. :: , I.:.:·.•.-..:,.:·••••• ·~.·•. : ·~ ·.~ .31;44-5 ~ .. ,.' .'
....: ..Regulator '.' .' ~ :" ' 31-44-5 Back-Up Lamp SWitch··.- 3Spe~d Manual" ."~ ': .~
" Specifications .. · ' . ~. '.'. ~. ' ~ '~'.•...... ~. 31 :-~4-9 . Transmission - Replac~ment : .. J~: '. 3?-21-4'

Alternator Electronic Regulator· ~: .....• 31-43-1 Ball Joints - Inspecti.Qn 0 •.;-.. :'~•••••-~ : •• '. 14-Q.1-.-:.10.
'. ~Des~~iption _f.~ ".· 31-43-1' --.:...·Removal and·lnstallation ....•... 14-21-11
. Di~gnosis and Testing. . ' : '.' :' .' '.. ,31 ;-43-3 Band~ Adjust.rnent~ - AL!tomatic' Tr~~s~isSiO~.· .'.'

Removal and Installation ...............•.. ~ : ~ 31-43-4 '. ,C6 ' ~ ~ ~ '.~ ~~.. \~.': .~.~::. 17-10-2·
AI.tern~~Qr -':<Int~gral Regul~t~f, ~ .... ~.~'.. ~, '.' ~ . t. ·.~.1-17-1 Batt~rie~ ~ .';: .· .. ~:f.· . '£.' ..~~M_~:.~ .> . ~~.''' .. '' "".' 31'~02-1' "

Adjustments \.. ' ....•. ' :' , .'. '..31-17-2 .Charging ~ ' " ..:-,.-.; ,~~.:~.~.~>.. '. ; .t: '..~1."+02~3
. Descrip~ion and Qperatfon ...........• , ' ,31-17-1 "Diagnosis ~l1d TesJing .. ~ .....•-. : ' ..' .-"",'. \: ~ 31-02-~~

-. R~moval. ~nd ·In~tallat'orr: '. ~"' "~' .. '~' .. ~ _.~ ~ 31-17-8·.·.. .Battery C~~rgingS~: ~<:..;.'. ~' .. >':"'.•:: .. , .. ' ..• '.••,,31.-02-3'
• > Sp~cificat~ons -: •. ~ ,'.; . ::-:. '., ~ ',:. .• 31-17-16 .. Maintena~ce ,.. ~' .. ~ : .:. ~ '. ,'.~.. '..;:. ~1-02-6 .

Test,ing . . . _ ~ '. ;. ,. '. ;'..:CI~anil1g Battery ~ .:. . ' ' ' '.. ~ .'~"~ .~ ; 31~02-6 .
. . ~enc~ Tests .. '. ~ ~-"- .. '.' ':' "~.'. "..' 31-17-3 '; ·Jump S.tarting ' :. :'.;:•..'~ _.' . '.. ' ~~. ~1--02-6

.Amm~t~r - Qharge Indicat9r ..' :_ : .. ,..:. 3~';.12-1 Rem6yal and .lnstal'atio~ '. "'0 • '. ~~~ .~ •• , .31~02-6 ,.

.Ammeter ---: Test ~ . ;'.< ' :, .. ;·~1-01~11 . Tools t:· •• •••••.••••••.'.••••• : •••'~ .31-02-8
. Antennas '. , , .:.. ,,: ~~:" , :,. ~5-11-1 Belts - Seat and Shoui<:l~r-:- ~e~',Seat'~ ,,' ..;,,":: '<

.Description and Operation . ' _." '. a~d. S.hqulder Belts '., < •

Manual Radio Antenna ~". ~~-11-1 ~.l;3le~Qing·~rakes ; _~.~." .~.":""~' .· .. 1,?-01-7
. Diagnosis and Testing .. ,~ ,.. '.~ .• ' ' : ~5-11-1. ."t:iyd~aulic.SY$t~m;.·. ~'..j'.: .. : ,~ ; ". ;i·. f;·; .•• :: .·12,-01-7
..Re.rnoval andJnstaliatior:" ' ;; i ~ .: .. ':- .. ,.' ~5-11-1. "~;,Pr~ss~re ~I~~dirt~i · .- ~ .. · ·.. ·f~~.~ ·~···'L' ~';~:r~;'~ ~ t?-01'-10·. ~

·Antilock Brakes- Rear , ' ·.12-31-1 Blower·Mqt9r- , ~ "'~"~':r.'t'·

Ash R.eceptacles ·and Cigar :Li.g~hter .. 'i ...•...~~.:.-39-·40-1 .... 'Air~ C<;>nditioner/Heater :.~.,~, ...~.. ":.., '"
·Ass~rnbly PJa~t Co<;jes ~ 1.~-00-1 ~ -.E-1&0"'~ E-350 ..,. ' '.' :.,'.".':':" ~ ..~6-~5-6,
Automatic Transmission Linkagef'qjustme.nts >,~~-02-1. F-150- F:3~0, .F-SuperD·~,ty~\..· .". ", ., .~,.-;

'Auton:'atic Tr~nsmissi'on>-~ See:. ,,,' and Bronco ..... ~ '.; ... " ~.'..:.....;..,. ;"~~: ~/'.. ~6-61:~1

... ' TransFT'ission - Auto~tic ,. '~ : l1eater Ol1ly , . . '. .'.' , . '
Automatic Overdrive Transmission ' : , ·17-20-1· E-150 ~ E-350 .. : : .......• :, .'. 36-23-2:

.Automatic Transmission ~ C6 '.'.. J •• -': •••'17-10-1 F-150 - F-350, ,F-$uperDuty ,. :. ,.: '. ::,... '
,Automatic Transm'ission ~ E40.D ~ '. ~;':.~". :~ ..,".. ~ '~ ..1.7-09-1 ~. ': .rand Bronco' . ~ :.:.. :' ' l·"~.: :". :; .··.-;36-25-15

• .' t" • '.- ..."-:, •• ~ r _... ..
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Blower MQto( Switch _ ';'. ~ .,:.'.~ ',' ..-'.~ .:. . , 'r. -;.' '>.... '.-
, ~ ..

Air Conditioner/Heater
.' (:-150~ E-350·:..· .,. ~ :' ,. '36-65-15'.
. F-150":- .F-350 andJ:Bronco -.. :. ~':.'.' 36-,61-20'

·Heater Only . ' <:-,> ., .0 ",
,- ..': E-150 - E-350 : : ..' ~'. 36-23-3

. F-150 -F~350, F-S'up~r' DUtY .'. '
and Bronco 36-25-7

Body Alignment ~ '. ':. "' :. :' ' ~ ".. : . ~ .- ~'.' 47-01-3
Body,- E-150.- 1:-350 'ancfClub Wagon ,. 47-52-1
Body - F-150 ~ F-350 and 'Bronco '.. :. 47-30-1 !o

Body Codes' ~' ~ .. '.. '.. : .. '~ 10~00-1

Body Maintenance' ' ~ ~ :' '.,. ~ . '.. ".. ~ .. 0,••••• 47~91-5

Body Mounts - ·Removaland Installation . ~ . ' ..;..'-:
E-150·- E~350 .- ' ~ .. :~~.. '.".' 47-52-5·
F-150 ~ F-350 and Bronco' , ' 47-30-5

Body Sealer '. " ' '..-.' ~.' ' ' 47~01~2 .
Body Shell, Exterior Trim, Frame. al1,d. .~

. ~nderbody - General Service·.. ·... '~ .':: .'.. '.•. 47-01-1
Adjustments .~ ' :..j;'. ;; • ''':''':.~ : 47-0t~3

·Cleaning and Maintenance .. .' 47-01-5
·Diagnosis and Testing " ~' ' <.'. ~ ~ ~7-01":2

. Repair Operations ' ';..• ::, ~ , ' ~, (47-01.-3
Borg-Warner 1345 Transfer Case' ., 1•••• ' •••••• 1.6-86-1
Botg-Warn~r,13-56 Transfer Cas~.,.·' . :- ", .

.' Manual Shift : ~ ~ . '.. ~-.. :. '16781-1
Brakes ~ Adjustment ,'. . ".... '

.Disc' , :~: ,..;~.; ; :'.-.'." 12-24-6
_Dr~ni ~ ' >.~-. ~1~-02-1

Brakes -:.... Disc' -Light and HeaVy' b,u,tY.:~ .. ~ . ':. 12~24-1
Adjustments ' :.: .. ~' '.: ~ . ·12-24-6

- "Hydr'aulic .System Bleeding '~'.": .> ".~'..:'. 1~-24-6
Description 'andOperation ~ \ :.~~ ~ ': . .. 12-2~-1

Diagnosis and Testing ... '.". :: .. :'~' .. ~'I. ~'. ~' • .- ; ,.12~?4-2

'- Disassembly and Assembly :'.. 12-24-11
Caliper ' .'. ~ ';' : 12-2.4-11

Removal and Installation .. ~ .. .- .- •. '.. ' 12-24-7'
:, " . Brake Shoe and Lining . "~ .. '; ,':;. :;.'. 12:24-7 '

~-E~- ;-'sa~::~r~.:: :'::::::: :'::::: ::: :':'::~,:;::: :':': ~~:~::;
~;~~., SpeCifications, , . ,', , , , . ,;0, .: ... , , ?, ~ :. : " .. 12-24-13

\~'.I' Brakes - Disc Caliper .; . '. '.
,:,;.~/:.,:, Disassembly and Asse~bly .. ~ '... ~ ....' .. ': ... ~. 12-24-11

, Removal'andlnstallation ";,,,. ,:~.;, ",;',~",;" 1~-24-7

Brakes ~ Disc Hub and Rotor . ,
.Removal arid 'Installation : ~ .. ~ : .\ 1?~24.:10

Brakes ~ Drum - Single Cyl.inder ' . ~,< "~ .. ' ;.' ....
Dual Piston ' · . · · . · ' :~': : '~~·9J-1
Adjustments - B~ake Shoe .. '~-:. , '~ ,.> '1?~b2-1

. Description .'. ' ' '.". '. : .. : . ~ '_.. l~. 12~q2-1
Diagnosis and -,Testing ~r·.d • .•. : ~ •• ' •.. ~•• '••: .1"2-Q2-1
'Dis~ssembly a~9 ~ssembly · ~:: ~J~ ••• ~ •• 12-02';'10 .. , ..

I B '(Cont'd·)"">.) ':':., ..,1
" " • • .... , t '.' • • '. . ...

• .. . - . . • .( -'. :'~. J' Ii _ : ~ • -. , .... ",......r ,

'. Removal and Installation -: " <•• : ••••' 12-02-5
.' - Brake Shoe AdjUsting Screw: .. / ~. 1?-02-7:.

Brake Wheel Cylinder .:' ..- ' 12~,02-8'
.' Rear'Brake Backing.Plate . ~ '..':. ' ~.: .' 12-02-8

...... : Rear Brake'Drum .' <..'. ~ ~. ·12~02-5
. ·s· f 'ty . ~. . ,", : .. ' , ~"', ':' .. "12-02-4 '.a e ~, :.!..... ' .

.Specificatio'ns .., ~' '. :"" .- ,.. ''1~-O~~19
Brake Booster-Hydro-Boqst - See Hydro-Boost
B~ake,..I~ooster VacLi~m - See Vacuum Brake'..Booster
Brake Booster Vacuum Pump - , ..

7.-3L Diesel 'Engine' . ~ .. ~ . '..... :' ...'... ~ . \ ....' 12'-56-1
, Adjustment· .. " ..

" Belt Tension ~ ; '~ ........•' ' '12-56-1'
~:. Description ....~.~ ........•...... : ..'. ~ ~ ., . '. ". ~- .. 1~-56-1
". Diagnosis arid Testing' .. '. '... ~ ... ~~ ... ~.~ .... ~ ... '<~t2'~56~1
'.Removal and Installation' . ' .:~. .-
, '[ow Vacuum Indicator Switch". , , ::: ,,.,:: '.:' ;~; '12~,56~.("

, 'Vacuum Pump ~. ~'.'~).">'~'~. "12-56'::1 ~.~

Specifications ~ .. / '..' ;' . :: '..;j~12:~~.';'~7;.. \\·

:~:~:g~~~ andR~~~~~;h~~e~~~~I,: :'_:::,~:::: ::(:rl~:~,r'
, ~~moval ~nd Installation ,.:, ': :'.: ; ,',' ., , , ,12-02;'5:~~
BraK~ Hydraulic Leak Test :: : ' '~2-01-4'~

Brake Line Repair ~ .. :..;. '~ .. ,,-'. r. '12~Q1-13
Brake Hose~Repair ' '.. .- ~.' ~ 1~-O~-15 ..
Brake Pedal Master Cylinder and Valve ,.. ~: .. ':. 12~30-1

'···Cleanlng and Inspection ~ Overhaul <,.'~. '12-01-20 .
. Adju~tments ' ': ~: . :.: : ~2,:,30-3

',Desc~iption . ' :.~'.-, : '. - -.:. 12~~30-1

. ' .Dlag~osis and Testing' ;'-' >::.. '.. :12-30-3·'

bi~~::d~~lrh:n~~~:~~~f(I:(':'-'::<;:': ::::, ~ ~:~g:~-
. Rem.oval and Installation ..· -..... :.~.. ':.':~'.~ ..:.. '12-30-3
Speci~ications : ..' . · .•..': 7 • • • .,' ; •. ~ :~',;••: -'12-~0-13

Brake ,~,Overhaul ~ ~". ': ..:.'. : :' ~, .. :~.12~Q1-19

BrakePeda'l . -:
'; Adjustment ' ' "..•....' ,12-30-3
. Description , :.~ ,. :' .. "~, : ,..12~30-1
> Removal and Installation .- ' :'~ 12-30-4
Brake ·Pedal and 'Master Cylinder .. ~ ~: 12~30-1
Bra:~e Hydraulic - General Service: .'. :"~.' : ·,12~61-1.

Adjustments ' _. .." ~.. '\
Brake Line Repair' ' ".. '; ..,:.' : 12-01-13
Brake Hose.' :' ' ~.:. ~ . ~ '12~01-15'

, ;'Brake Pedal ~ : :.:~,.:-: .•.' : -12-'Ot-6
.Dump Valve .~. · · · · · . · . · . ~. ~ -.' . :. ~ '~ ..- ' :~':.' .12-01-6
HydrauUc System Bleeding ':: .. '~.-' ~.2-01-7

Rear'Drum Brakes .. : .. ~' .. , '~ .:.; ~ :'.'..12-01-7
" Description and Operation "~";,,. >., ,t, . , , ,: '12~01-2,

.. ~Disc 'Brakes ~ .. : :. ' ," ' . .. 12-01-2
Drum Brakes : ..~ .. ': . ~ ..' .-.. '~ ~". 12-01-2
Dual Master Cylinder Brake System .. >.. ~"'12-0t-2'
Rear' Antilock Brakes ~ ~.~ ' . ~ 12-01-3

Di.agnosis and Testing ....' .
Brake System - Preliminary Gt1ecks "..' 1.2-01-3

& •• :.C.t)ecking for Brake Pedar:Re~e~ve ~ 1.2-Q1-6'·
. ~. . .~.:
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.

,._,1,. I' Bu'lbs ~ Instrument,'ChJster'-> ~" .. ,,: ~ ". 33-51-7

.' · B' .(COht~.~:r· ." .,,' ~~~p'~~~~A~!:;~~~~k.;'ri:J~i~t~;'~~~~·:.· .':': .':' :i~~~~~,'
~~~~~~~~.~~.• ~,,-.-,~i~~'-~~~~-;,~:~-\-,~,~ Bumpers~Remova~andlnst~l~ion,,.~ .. ~,' ~.~

Diagnosis Guides: · .. · · · .: ',': · ',' .. : 12-01-6' Front . .' /'.'
'~lJ:1 B~akr war~i~'9LJ9ht Test · ; .. ,;'.. '1~-01,3 .'~ E.150.- E-350 ~.. '.,' ..:: -47:5.2-3

. . y.~ rau ic. eak est · ' , .:.: ~ ,,~~Q1.-4 .~ "~ 'F-'1'50~ F-350 and Bronco ~~.'. >~'. '. '.'~ •• ~ 47-30-3i
•.

Master Cylil;1der ." ", .. · · : · · ,. , · .. · · .. 12,01;:5 '. Rear': _. .'.1'. .~'.' .:,~,} . ".. .~' .•.• '.' .

. Ma~ter .CYlin'der.Bypa~~ Conditi9n< .... .... ~ ~.:". '~.,., , '.". . . .. "" ",:. ~ . ~ .. ~ E-105 -' E-350 .- ~ .. ' " ..: 47-52-3 .
C~e~king . ~ ~.~.. :.-: . ~.".:' ~..,'. :~:. ~.J2-0.~~~ . _ F-150"~F~350 arid Bronco:._ ' : :.' 47-30-7'

Power .Brake. Function Test ; ~".. '.- ..:~ .. :'~'~; 12~01 ...4 . .~ .....; . "~' :..:: .. ~.~. \ "
yacuum Syst~m Test .~ .. ~ .: ' ~ ~':< ~ ,:'. ·12-0t-5.

Overhaul "..:.. '.. ~ .' : " '.. ~. 12-01-16 '1 '. I • • , '

..Brake Cylinder, · : · : · ' : :t2~01~20 . ",' .: . '('. ..' ':. C "'.
Br~ke Drum Refinishing ,.: . : ;, ,:~ ..~ .. :1.2~~q1~16 .' ..,.. ." ,"-": . \ '.~ . ~ , .

. Brake ~ Drums a~.d'Linif'gs .t •• '.; ••. ~ •• ~ •• _.~ • ~ 2:~0~..~?1 I' -' • ,

.: ,Front ·Disc Brakes .' ..'~ ~ ' "~ 1?~01-16 .Captain'S Chait : '.' ..:'.' :.;.' ~~ : .. ':.. '~ .' .. ~. "..41-01.;1
, ..' Master·Cylinder' ...' '~ .. : '.. ~" .. ': .,.,..~.:"·12:01-20 <?ardan Type··U-Joirj~s, ...... '. :: .. " ::'. '.;' ~ .. ' 1~~34:"18.

R~ar Disc Brakes ~ ~ ~ ': ' ;. ·.. · 12~01.~19 'CargoDoor Aligrtment ..>. ~ ~ '.;: :" 44-06~1

Sp.ecial Service Tools : ..,:: ' "/ -12-01·.~2t,. Cargo"~amp '. ~. ; .'~ . '. '.. ': . :<' ..:-:: .: ~ '.~'.- .,". : .:~. ~ .". 32-~1-1
. Sf.aka ~ Rea~ Ant~loc~ ... ~ .': :: '~' :~ .:: .. ;::. : ~.'. '.' .. ' ~ '12-31-1:',' Car'pets and Floor Mats ,," , " '~~,

Oescription and Operation" .: ': " '; , ;; . ,;:_ Cleaning .' ~ ' ~::' ..: ~ ~.:.: ~ ~ ~~'.. ~ .. ~: 45-26-~·.
r ·Co.mponent Location ~ <.,~ . ~. : : ~.'. ~ 12-31.-2:, .' Removal and' .Installation .'. ". : : .. :;:. '..:.. ' '. '. '45-26-1'
:Operation .. " ~ .. :' ~ .. :~ .~ ~ ~ .. !,..1'2~~1-1· Caster arid Camber~ Checks, : " ,. : ':-.'. 14-01-14

.~ .System SeltTest, .... ' ~ ' ...' .. ,.. '.: ~\:·.'.12~31-1 " t .'. . ~ Adjustment ~: .•. ~ '..~ ;"'.. '.. 14~01~14

'. DiagnOSIs 'arid-'Testfng, . . , '#'. '. ~. Caulki~g Cord. $ealer,.' ',~ o' •. ~.!•.•: ••• ~ ~ ; •••• r 47-01-2
, '. ,Diagn.osis chart.s ,.. : '. .-,. .'. ';" ~ ·~12-3~.~j3· Charg·e,-·.lijdicator -..:.. Ammeter. , ~" ' '; ~ ',33712-1

. '·Flashout Codes:' ..' ' '.: ~ . : . : : ",12-31'-7 ., ·DescriptjoD·· and.,Operation :'~. '; ;':i . '. .- ~..·;33-12-t .
. ;.FlashOut C'odesChart ;: :. <.: ..'.. : :.d2-~1~8 · Diagnosis and Testing-.: '. :~,.'; .......• :' 33-12-1:

, . TrOUbleshooting Chart.: "•.. ~ :.,.~ 12-31.-6;' :' Removal·and Installation' .. ': ~ ':...: 33-12-1
.. ' ..,.:Warnirig ·Lights· ~.' .. : : ' .. ',- !.' •• ~:.12-31.:7 Ch~rge In'dicator~ .. Lamp .' ~ ' '~ ~ .. 33~10~1

, .' . Warn'ing Lights····Cohdition th~rt '..: ,: '..~·1.-2-~1-7; "Descrlp~iori and Operation~ : .. ' 33-10-'1
'., " Wiring Diagram ~ ~ . ~' ~ :.. ~~,.;.- ' <~ ~: : ·12..31~8· , . ~ Diagnosis and· resting ~ - ' 33-10-2 .
,Ojsa~,~embIY and 'Assembly .r~.• '.'~. '.'•• ~~:.:··.;'.12~31~48., Re~ova.l arid_lJ}st~lI~ti.o.Q ,~ ~. '.:.~ ,.- .- .. 33-10-2

· Re'rnoval and installation' ',' ~', .. ,,~, .. ~\.-ChargingSyst'em··Fuse Link ' 34-31-1
'Excitor Ring .. :.~' .. ;.'. ' :' ... '.. '..' ~ ....'·1~~31!50.· . ~~moval, ~nd Inst~allatio~; ::' .. ', ' .. '~" .. '. ~ .'. '34-~31-2
Fuses ,.. ' ,." ,.. : . : ':t. '~.'.·1f:31~~8. Charg,ng Sy'~t~m"- General Service. '.'~ ..: ,:~179,1-1
RABS Module : ~ '.. '.. ~ .~12·-31-48 ' " Description and O'peration .- ~ 31~01-1

'...".,R·ABS Sensor .' ' ~ ..: ~ ~ : ,: ~." . ~,,: .':·~1~~3~.-50 .: .Fus~ .Link "..: ... .o •••••••••:. ~" •.• ~.•• ~ •••• ~ •• 31-01-2
· . RABS Valve .. ~ ;~ '..:.. ' :~ ~ ~ :.' '. ..12::.31~4,~~ ·Diagnosi$l:~~ ..Testfng. ' : ~ '31-01-3'
: $p.ec'ial Service 'Tools .:~.. ~.:.. -. ~" ~ '.'~.' ..'. '. :. ~ '.0 ;'1~'-3f:50' ..:' ~.'. Battery~'C~~,k ' ~ ., .. :~ :--.' 31-01~3

Brake Shoe ~ Drum ' '.~ .- ': .: : ~.. ~.: ..,:1~-Q2-1' '.,. ~ Charging' Syste'rn ~Check '.~'.. ~ :' .. ' ~' :: ~31-01-3
'.' A~ju~tment':"- Rear., ,,':: ~'.',', .. ' " ;"'.: Diagn~o~is'(3'Uide~ ,~' ' ~ '.. ~' 31-01~3

Drums Instafled ~ . ~ '~ .' ,~ . '.: ; ~ .12~02-1 ~. Testing < : '.' :: ' "31,-01..-3
....) .~·,b·r.ums·· Removed ~ .. ,: ,. " '..~ :': ~~ f2-02-1 .'-Chrome .aridBright Metal Care' ~...... 47~Ot·5
· Ft~moval and Installation ' . .- ".:!.' ~'~~ •....f~-02-5:· .cigar· Lighter . ~', .. ~ .. ,:' '.•..•.. ~ .. i ' ~•• ~ • ••• 35-40-1 , .

Brake· Shoe Replac'e' . .' ~ :4\.. I~, "'{, ." ~. •••• Circuit .Brea.ke~s· -. .o'••• -:••••.•• , •••..•.••.••..• ~.•• ,•• : • ~ 34~31-1
. . Disc Brakes ~ ~ ~ " ' .',~, •. '.~ : . '.,. ~'. ,12-24-7. Specification~ ' '. ' > .., .- ,,-34-31-6
~.. OrtimBrakes ~~ .'.~.: ..~;'~.. : ..',.:.'. 12-02-6 'C.I~ar Visi6n-Adjustmenf~~Steering'Wn'e~1' 13-01~8

. ~rake~System -:.. Preliminary Checks' .. " ~.,;, ~"~-01-3 . ~.I~,tc9. : , :-~ :~~ . ~'-'~ <~'·.·:Y' ~ : . ,. : .. ~. '''16~0~-1'
. Brake ~ Vacuum System 'Test , :..: .,'-,. ,1'2-01-5 . . C.leaning and IhspectiQn ~ '.,.. ~".'.": ." ~:. 16-0.1~11··.·

'Brake:YVheel Cylinder, . ", ",.' "', '.. 'Des9ription and Operation : ~~ ••: :... 16-02~1"

. bisa$sembly.~nd·AssembIY ... ~ .... ,.•... ~ ,. -:.~".·1~-0?-10 '~iagnosis and Testing .' .. ':: ,. ~ ~ ., '.,. :',.'.' 16-0g-1
. Overhaul:.. !~••• ~ :~ •• : • ~ ~ ••••••• ~' -,:') •• "1'~?oi-~0 ~~~oval.a~~ Installation' .. '.. ~ : ~ 16-02-1

Removal and).h~taliatiofJ. ,~,. <.. : ' :: .':. 12-02..8 . Special Service Tool~ ~ ~ ..0 ••••• ~ ••••• 16-02-5
Bra~e Wa~ning Light System. Test. !'•••: ··.•.•.•..•·12-:qt-3 . Clu~c~' D.isc·~ Cle'ani'ng 'and lrispe~tlori: .. ':.: -.' 1~-01-11
Build Date' Stamp L.()cations~ .. ~.. :. ~ . ' ~. . 1'0-00-3 --- Removal and'installation' .'.. ~ ~ . '16-02-2

:~ .

"
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l?aytJ~e ,Running Light System ... ::... <~'.... ::. 32-03:1
Differential ",~~.; t

Limited-Slip Dana " ~" '~ .. ~ 15-42-1
. .Limited-Slip Ford ~ ~:~ :': . ':' ~'.. ; 15'~43-1
.. Tr~ction-LokFord .: '~'.. : e ••••••• :: •• ':".:.: •• ,15-41-1" .
Di'mmer Switch ~ :' > :". '::' .. ':'" 32-:03-4

"Disc Brakes --.:. See Brakes' : . f:' . .•. . ~ '. . :

, DOQr Alignment .. ~ : o' ~ • - :.1• •• '. <: ..~:< 44-06-~
.Doors, Hinges, Checks; and Weatherstrips '..".'~ ~~ 4.4-06~1·

Adjustments' .. ;:: .. ':" ' : ' :' ~~ .' 44-06-1
Front Door· ' ' ~<'; '..:~.'.~..' 44-06-1
Hinged Side C·argo. and Back Door·..·.: .x. '-'" 44~06-1

Remov'al and Install'ation ".. ~"' 44-06-1 .
Doors ':' .. :' ' '.' .., ' '. 44-q6-:-1,
qo.or:· Hinge ~,. . . . . . . . . . . . . . . .. 44-06~3

Door Wea!herstrip 44-06-3.

','IN,D'EX

I
.

'.1' .....~' Removaf aria' instaliation'
'~,.."..C.(Cont'd.l-~·< Clutch FieldCoil >.: : ;., 36-36-4
. , . qlut~h Hub and PUlley.~ .. "" .'~.'. ~~ ~.' .:. 36-36-3
~~~~~~~~~~,~~~~~~.~.~0~~;:~.'~"'~'~.~.~ PUII~y ~~a~ng ~ ....'.:~.. ::~ ..~ .. ~~.:~ ~. ~ ~~-~~~4

Clutch -.GeneraI.Service '.... '. ·l,~:·.; .. :-:.'.~... '.~>: ...·f6-01~1 ..... S'-Jction or Oischarge Manifoid'" '"":', : ."
Adjustment~·. , , .." ~. I " • ",:' . from Compressor : ~ : ~ .. :'"36~36-3

.' '. AUgnment'Correction (Wa.'rner "~~,.,., .'. j'~ " '.' ,' .•. :::-'. , • S' . 'f'" 't' '~'" .' ,. ';": .. ~..' ", 3'6) 36"10,peci Ica Ions .: :.: ~ ~ '~' ~ ~.': ~, ~ ~.·.. it _.. <

- " ':. Transmission) ' ~~>. '.. '·0 ••• i: .. 16~01-1o. . .- ..Testing , ,--..' ,', : '.:.. " . ..~ .. '~. ~ ,

':.' Dowel Replacement Procedure' . ~ .. ; .. '.,.- ... "16-0.1-9 ::- Compre~sor 'External Leak Test' ... ~ .. :....',.' : : 36-3.6-~ -
Flywheel Housing Alignment" (Warner' ~! •••.•• "Compr~~sorManifold ~eaK 'Test .. ~., ~ '~: .... 36-36-2
. .Transmission) .' ~ '.. · : · . ~'. · ..···.. ;::.. :16-01-8 .' Compressor'Rotating Torque Ch~ck .'. ; .::'. 3e~36-2 .
. Inspection and Alignment Procedure. (Warner: . Compressor and Clutch - FX-15 ; t~. :36-33-1
:; Transmission) .~. ':;' ~ :~;~.. ~: .. '~ ' . :.~ <· .:.. '! .1"6-01-8 D,~$cription. and Operation ,~. ,: ~" .. ' ' 36-33-1 .

~.. Cleaning and Inspection . Maintenance . . .' .'
.Clutcn Disc ..... ~.' .. '... '. ~ ..'..... ':: ..:'.' : .. : 1,6-01-11 ~. _: Aqding Refrigerant Oil.' ... :.~ '.' . '.<::: .': . ~ ... ; ." ~e-33~1
Clutch Release'Beating ~~~.~.. ~.\ .. ~'.'.'.~ ... ·1e-01-10. Removal and Installation "';." ,.!, .'

.'Crankshaft End PI?y Check .. '..;,.' ' ': .:~ • .16-01-11 "',Clutch Hub and Pulley ... '.' .'.~" ~ ...': .. : "~ .. "'36-33~3
'Flywheel Fa~e 'Runo~t ~ ,.: ,.t6~01-11 . . Manifold and Ho~~ Assembly .. I. ~ •• ' •• ~.•:, .;.' 3e-33-3
Flywheel Runout · · .. · ~~.'~ .. .-. 1.6~01-11 '. : 'Shaft Seal '~ '. ~.. ' ~ ' '..!:.' .. :~ ,'36-33~5'
Pilot'Bearing Asse'mbly .. ::.'. "'~". ~ .. '. ~.~";·.,·'t6-0:1-11 ' SpeC-ial Se.rvice~·Tools :. '.. :':'''. '.~. ~ ~ :<".' 36-33-9
Pressure' Plate and Cover.·: .. · .~~ ~.~.. ':.....~.\. "16-01-11 .Specifications .... ~ ~ ~ .... : .. ~ .... ~,.' .. 36-33:9.

Diagnosis and Testing '. . ._~'1(, • Testing , '.' .'. ,'. .' ,;' ~i: .
'. ··'Diagnosis Guides I•••••• ·• } .•••••••••: ••.•••• :. :16-01"-2 '. t Compressor External Leak Test . ~ ..- ~ ... ': '~l' 3~':'33.-2

Testing Procedures ..' ' ,~.. '. ~.~. tS~01~7 ·· ..:Compressor Manifold' Leak'Test :-'. .':., .•. 36.-33~2

Special Ser.vice :Tools. - ~ . '. · · ..'. · .. " . ~':'~. 16-01~12 '~' '.Compr~ssor Rotating Torque C~ed~", .... ~~'. · 3'6-33~2
'Clutch -'Hydrauli~ System '.. ~' ..0: .•.•1 ••• o~ •••• ·~',.'.'. 16-04'-1 Condenser ~ Ale. .~. ,'..
Clutch Pedal. ". .-;-. 'Removal and Installation . . . '. ' ~ .
.:.. Removal and Installation'it .. .-:- ~--:.:' ' · ..' 16-04-5 Bronco : ~ : ': '. ~ '.. ··.~~·.;·36~61-34·
Clutch/Starter Interlock'Switch .,~,~:, · .>. · '. ' ' '16-04-1 ". " ~,E-1'50' --:- E-~50 " ':~:~ . '..~"~"': .' ~~~- .'36~65-1
.. Removal arid Installation" .~..~ .' ..,~ "'.. >~ ~: 16-04-8 . "'F~150 - 1=-350 :'. <' :' '. 36~61-34

.Clutch System -:- Hydraulic' .' .... ~ . ".. '. '.. · .:: .'. 16-04-1 :~G.obnector Disengagement - Wiring .: : .. 34-01-1
4 Clutch Pilot Bearing - :,_.' . ,,·0, "Corj'sole Assembly _' . '.: ,
.. Cleaning ·and Inspection · .'.'. ~'~"'" ':16-01-11 :'. R'emoyal'and Installation ~ '~ ' : .': '4.$-31-.1

..Removal and Installation· :.. o:'.'.'~ '~:."" .... ~ 16-02~1 .Control Valve. Body - . "
Clutcn Pressure Plate and Cover.; ". ;.' Cle~ning and Inspection : .-':'~: .. , '.:.: ~~.~ 17~01-~4

91eaning and Inspection · ~ .. ' 16-01-11 Courtesy Lamp Switc.~·-·Door Jamb :; ::~':'32-61-4
Clutch Release Bearing .

Cleaning and Inspection 16-01-10 I . . . , '1
. Clutc.h Testing Procedures : · : .: · · .. 1~-01-7 . . . . D" .',' . . "~'

,~odes - Identification' ~. ~ ~: 10-00-1 ,~~~~~.'~~~~~~~~. ~~~~~~~~~.~-'~. ~_.~
. Companion Flange -·Runq.ut Che'c~ . ~- 15,-01-10

,.Compressor - AlG, _.. . .
, Removal and Installation':

'"Bron'co .".. ~ ' ' : : .'.:'. ~ "-'. ~ 36~61 <~5'
E-Series '. . . . . . . . . . . . . . . . . . . . . . . .. 36-65-~1

.F-Series : '. : .~.~..36~61 ~~~
Compressor an9 Clutch - 6E171 ~' :,..~ .. 36;36~1

Description ~ar1d' Operaliqn ':" ' f•.•. ~ '.~ l ~6-~6-1
Maintenance .. '.. ,~~ ." J:: •

Adding Refrigerant Oil ... " .... ': .. >.'. ~ .. ~ 3~-36-1
Ol)ring 'Component: :Replacemerit : ~,' ' .. ;:'. 3El-36-2
During Compressor Replac~ment'.. ' :~. : '3~-3§-2

Major Ser'vice 'Operations '. ,.
H.ead Gasket and O-Ring: ~ear 36-36-6
He~d Replacement .. '. .- ... ". . . .... . . . . .. .. 3~-36-1.9

Shaft Seal and/or Front Head Gasket 36-36-4
Valve Plates and InletlReeds .. '.... :' ::. 36-36-7. .' ~,
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INDEX
.....

• r

. f=lectrical Connectors - ".' ~ : . ~ . ~ ~ ..34-01-1
. Electric Horns ...:..................... '. . . . .. .. 35-80-1
Engine Codes ' ,~ ~.. 10-00-1

·'Eyaporator Core . . .
.: 'Removal and Installation ,vi .

BroncC? .. ~ .. ~ : ' -..• ~." ..' ~.. . 36-61-26
E-150- E-350 ~ ~ ".' :" 36-65'-1
E-150'~ E-350 Side Mounted' .. ' : .'~ 36-70-7
;=-150 -' F-350''-..' : ' ~ .. ~" '. ':'. 3'6-61-'26 .

Exteri.or: Trim ,Care ....'...... '.' ';_~;. ~ .;: ..... : .. ;~. ~' '....47..01-5 '.

.,DeScrjption ' . ,
. Front 'Driveshaft '.. '.. ,.,.' .. ~ ~~ '. . . . . . .. 15-60-2

:Rear D;riveshaft.: ' / :.~ . ~ . ":'.' ' ~ ~ .. ·1~-60-.1
Diag'nosis 'and Testing' ".'. - .. '.. "'"

. ' ,: Coupling Shaft/Center Bearing : . ,; . .
'Alignment , ' ' .'. ; ·.1~-60-10

Di~gnosis·Guid.es.·'.'.I;· .. :. ~ ~' '.~ :·,.15-'60-13'
· 'i" " .Driveline .Angularity ~ . ~ .' .~. ~ ~ .:....• ~ 15-60-6

;. Drivelin~Vibration ..~: " :. : :....•••".. : ~~ .. 15~60-3'

Rear Axle Companion .. FI~nge .R~J:lput:· '. '. "
" "Check ~ . '. : ' '.'. : . ,~' .. ~ .,. ·.1'5-60-11
Slip YOkEf:Spline ~~ ..:. ~ ' ..~ .' .l~•.•••.••••'. 15.~60-11
TWo-Piece Driveshaft Service .l •••• '••••• '! 15-60-10
U-Joi~t Phasing '.. : ' ~. ~ ~ .. 15~60-5

. Specifications.....:."......... .. . . . . . . '. ~ . . •... 15-60-18
Driveshaft - Double 'Cardan-.Type,U-Join.~, . ~'~ .- 1~-66-1 .

, .' Adjustments ..•,.: : ;'.' ~..•, '15-66-1
Description ,- e. '~, •• ~, ••• 15-66-1

~ Diagnosis and Testing· " ~ " .- ,15-66-1
~ Disassembly arid Assembly:~ ;.: ! ••• '•• ~ '1q-66-2

· Removal and Installation '; : ..~: ' 15-66-1
Specifications ' ~' ' :e, 15-66-3

Dr'veshaft -.Single·Type.U~Joint P.· ~..'.~ ~.: 15-61-1
Adjustments, ~ ' ,!' •.•• 0,••...••• r: • • ~ 15-61-1
·De~cription , : '~ :~ .. ;15-61-1

l .~. Diagnosis. and Testing ; '." : ;..~- .. : 15~61-4

· . Disassembly and Assembly
·- ' '. Single Cctrdan ·Type U-Jo'FJt ... ;..... ~ ..' ~ ~"...0 ,15-61-9 .

.Removal and Instailation '~... .'.' '. " .
~ Driveshaft ,(One Piece Mqdels.) ".....-. '. . . . .. 15-61-6

" . Driveshaft/Coupllng Shaft. (2 :Piece) 15-61~6

Driveshaft (2 or 3' Piece) , -.-~ ~ .. : 15-61-7
Specifications ~ .. , < ,.' .4•........ 15-~1-10

Driveshaft - Angularity ~ ~ .. ~; ~ ~ ,15-60-6
- Balancing, '.. '.. ; " 15-60·~~.4 .

'Drum Brakes~ See Brakes.. .. ~.

Dust and Water Leak - Diagnosis, .. ~ :. 47-01-2

II.- D_~c_o_n_~'d_..~~)_"_""~"_I
., l.f'. ,#

Doors, 'Hood a~d Tailgate 7-: . . 4 ,

Ge~eral Service . . .' . . "'.':. . . . ~ . .',~ : . . . . '. . :".44-01-1"
DQor and Window .W~atherstrip Lubricant ...•. , 44~01-1
. Door,' Hood and Tailgate Hinge Lubricant .'~ ,,~4.-01-t

. lock Cylinder Lubricant , -. '.~ '44-01~t

Door Jamb ~witch : ..~' : ,~., ..' : ~ :.: 3~'-61-4
Door. Handles, Latchesahd LoCks, .f ••••.•.•.• ~ ••• ~4-11-1

. ,·Adjustments ~ . " .,"' .

\. Latch Striker · . · · · -.. 44711-1,
Removal and Installation ' : : .'. 44~11-1

Cargo Door Handles ....•.....' '~ ~ ., .:.4,4~11-.11
Door Inside Handle : ' , ,.~ 44~11-11

Door Outside Handle , :;. 44-11-12
.. Front Door L.atch .. '..•.. ' '.•.. ' ,.44-11-3
.\ ~ Front Side Cargo .boor· Latcn" '. ~ .. '..~.~ ~ . ~ ,.'. 44-11-3
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Driveshaft'Service - General· ~ .......• ,15-60~1

Agjustments '.:: ~. .: . , .. '.' "

.' . Alternate .. ln Vehicle Driyes~aft Bal~ncing !
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Depth ·Gauge .Check : ~ >." 15-34-21 .. ' 'Front Wheel Spindle : : ~ . ': ' 14-22-5
Differential Case ~ ~.. '. ~.:~ .. '~'-'. : .. 15-34-23 '. 'Jqunce' Bumper ' ~ :..' ',~ .. '~ .' .,. : .'.< .' ..1'4-22-8 .
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Linkage Check· •.. "., . ~ ~ .. '..~ .!. ~,,~ •• '}'•• ". : .' .~ 1-7-01-2
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DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



INDEX

.T (Cont'd.)
CleanirJg and Inspection . . 0

Bail Bearing Inspection· .<'.. :::., ~ 16-20-18
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. .
,M~nual Lif.lkage ~ '.::'.': : ' ~'. 17-01-3
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'D" . d'-:· .-..' .
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Trim. Panel - Interior 'Removal arid Installation ,.. '.~ ;: 42-15-1
, Removal and Installati'on. : ~ .~ : .. ': -45-11-~ :Vibration Diagnosis ~< :.' ~.: ..' ~_~ ' 18-01-1

. Trim - ,Seat ~ ' ' 4t-60-1 Vinyl Insert Moulding·Care ; .'.'~ .' ;4.7-01-5
Turn ..Signal and 'Hazard Flasher ~ .. ".. '. 32~41-1

. Description aria Operation, .< ~ '. ::. '~' ~ 32~41-1

. Diagnosi's and Testi.ng .~ ".' ..' ~ ,. ~ 32-41~1
Removal and Installation .. ~ , . ~: ~2-41,-10

Flasher Unit : ~,' ; ; .. ~ ' 32-41~12
Sw~tch Assembly' ' ' ' ,32-41,-1,0

... t, " ' , '0.

U~Joints -Description
All Mod.els : ~\o •• ' ,~. '~' •••'. ~ •••• : •••••••• _:15:-61-1
Bronco - Rear and F-~50 .(4x4) Front ... ~ .. '''t15~66-1

U-Joint·~Removal and Installation
All Models . '.' ~ ' 15-61~1

.. ~ronco.~Rear· and F-350 (4x4)..Front .' ~. -15-66-1
U-Joint Phasing ' .' '~ -15-60-5
Upper and Lower Ball Joint Inspection 14-01-10'

,Water Leaks ~ Diagnosis .. ~' .. ~ ~: ';' : ' 47-01-2

.1

' u "I' ~:a.a.:~:~::~:~s' ,T~~~:e,' 'R~~~~~i ~'~d ' :··· 44~92-1
, , ' installation' : ~ , , : . .. 44-06-3
~~~~~~~~~~~~~~~~~~~ ~heels -.~alancing '~ : ~ 11-0~-14'

:.~ .. - Maintenance 11-01-4
Wheels and Tires ~ ' ~ : .. 11-92-1 '

De'scription ' ~ ' 11-02-1
Diagnosis and Testing . :r. ,., : ;' 11.-92-1
New Vehicle~reak-In ~ :' '. '.. ~. 11-02-1

. Removal and Installation ~ .' ' :' '11-02~1
"Specifications ' ~ '. .'. .. 11-02-8
W~eeJ and Tire - General Setvi,ce" .1••••••• .' •.•.••~·11-01-1

Adjustments : : '.. : 11-01-3
':., Diagnosis and·Testing ' : 111-01-3

I
". ' V :,. ',' 'I, ·~:~~:~~~~~.:: :::: ::::::':,: :: :': ::": ::::::-::,'~~~g~~~

, . ,Specifications·.... :.:. ,'.: .. '. ~ , : ..•... .':". 11-01~14
~~~~~~~~~~~~~~~~~~~~he~andTireS~esand' " ,

Vacuum Brake Booster - .. ". Inflation Pressures · .' '. :~ ,1•• ,. : 11-01-14
. Single ,Diaphragm' : ~ .' 12-50-1 ~Whee!. and Tire· Checking" ,,'

Adjustments Procedure '.. ' 0 ••• : .: ~ '.' ~,'. ;. ,11-9~ ..3
Push Rod . ' '.,. ~ .. ~' .. ~ ~ : ; ..'.•. ··..~2-50-1 Whe~ICylinder ....:.- ~rake - Overhau'I" 1'2:'01-20

Description < ~ ~': .. ~. ;:'.. '12-50-1 Wh~ei Hubs and Bearings -Front :' .~ '..
Diagnosis and Testing ~ 12-50-1. .(Except Front Driver .~ ~ ..........• 1.1-10-1

. Removal and Installation: .. , '~:·.':' '·.·;12-50-2 Adjustme.nts ~ '.' ..,.' : '. 11-10~1'
Specifications '. ~ : ~'.. ~ : .' ~ ~ 12-50-5 . De~cription ' . ~ .. : , ~'. . 1.1 ~10-1

Vacuum Brake Boqster~'. R~r.nov~iI and Installation :. ~ -'.. : 1'1-10-2
Tandem Diaphragm - Dash Mounted '., Specifications ~ : '. ~ '.. : 11-10-4

(~endix) . ' '~, ~' ~ .. ~ .,.'. ' ~ ~ •.. '.: 12-52-1 'W~'eel Hubs and Bearings ~ FrontWheei Drive
Adjustments . ' . ' '" . Adjustments ,~. ~ .' .~ : . '. ,.. : .'. ~ 11-12'-2
, Push Rod .i :' ;, .. ~ : ~. 12-5~-1 'Description ..' ': : 11-12-1

. Description ' :. '.. :' ~' .. : ~ "12-52-1 . Disassembly and Assembly ~ ' ' 11-12-5
Diagnosis and Testing· ~ : . : 12-52-1 Front Wheel Drive ~ .. , '11-12-1
Removal and Installation 0 ••• '•• '••, ,' •• 12-52-1 Removal and Installation . ' : ' '11-12-3
Specifications <:. ~~ '.., '.;~ ~ 1~-52-6, Specifications : ~ ..' : .. 11-12-7 .

Vacuum Pump - Brake)30oster.-:-' :.. ..- Wneei Hubs and' ~ea'ri.ngs - Rear Dana'
7.3L Diesel Engine '~ .' ,..' ~. 12-56-1' ~ulI Floating ·Axle : ' 11-14-1 .

Vacuum Diaphragm - C6 Automatic Transmisslo..n~, Adjustments ,' "! : "~ • :.: •••• ' •••• :'••.•• ,1'1-14-1
Remov~1 and Installation' ~ : ..'. 17-01-15 Description , ~ '. ' ~ '11-14-1

Vehicle Certification Label's' - ~ ~ 10-00-1 ' Disassembly and Assembly.' ' '. 11-14-1
Vehicle Data ' : 10~00-4 . Specifications 11-14-7

DAVE GRAHAM INC. - 2012 
ALL RIGHTS RESERVED



INDEX
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(Semi-Floating Axle) '.. '.~ ', : 11-11-1.
Descriptio,," , ~•...... , ' ~ .'. 11-11-1
Removal and Installation : .' .' .-.11-11-1

. Wheel Torque Limits ~ '.. ~ '.' ,,~'11-01-14
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. Sealing ~eaks ~ 43-11-6
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Rear Window ' ' : .~ .' ' ~. 43-01-2
Side Window ~'. 43-01-2 .

Window Glass and M.echanisms - .
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General Service. , ' ~ ....• ; 42-01-1

.. ' Lubrication ' ,.~ '. 42-01-1.
:' Window Glass and Meclianisms'~.

Front Door <............. 42-04-1
'. . . ,... 42-04~1Adjustments .

Removal and Installation ".. . . . . . . . . . .. 42-04-2
Door.Glass ~2-04-2

Belt We'atherstrip 42-04-4
. Window Regulator ......•. ~ ~ ~ 42-04-4

. Rear Door - 42-30-1
WindoW Mechanisms - Tailgate 42-35-1.
Windows ~ Power .. :-...................... 42-08-1
Window - Rear Door and Side-Pivot Type .
. Removal and Installation ~ 42-25-1

Windows - Vent -
Removal and Installation :. ~ ~ .. ' 42-15-1

I W(Cont'd.).
Window Weatherstrip - Lubrication ~ 44-~1-1

Windshieid - Removal. and Installation .. ~ 43-11-1 .
Windshield.Washers ...........................•. '35-70-1

Adiustment - Washer Nozzle . . . . . . . . . . . .. 35-70-3. _
Description and Operation ' ' '. .. 35-70-1
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Diagnosis GUide~ 35-70-~
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Resenioi'r and Motor ~ .' . . . . . . . .• 35-70-3.
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Adjustments ~ ' ' 35-60-11
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. .Specificatio!'s '.. . . . . . . . . . . . . .. 35-60-20
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Removal and Installation ..................• 35-60-15
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Wiring Harness- Ma~n - - ~. 34-02-1
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We Want To Hear From You!----------
Do yo'u have any suaaestions.for improvina this publication? '

FOR EXAMpLE•••

• Did YOU" find any errors?
. .

If yes: Manual , Uolume _ Paee _

Paee _

• Were any subjects not covered?
~"Yes: P~ased~rib~_,_·_~~~_~ ~~ ~_

.. ~~. . .I' .,
" .~ .....

.. '. "".. of".~._ .'. .... ••

';, • 'Were any sections confusinl! or. ha'rd"tounderstarid?; ... 'C.' ' .

.. ~ • #. ..

..':- ... If'Ye$~ -"~ Manual ;'!~ Uolu'me_" _

" "Pleas~·comment: ~ _

. ~.'.: ",. - . ,," ~~

• Could you.quickly find what."you needed? Yes No _

.Suaaestions: ~-_--_----_------_ ........

• Tell us who YOU are:
Name _

Address ....-.....-. -------

Position Company_~--------

It is most helpful if YOU would enclose a COpy of each paae. marked with your
suaaestions.

4/23/X6
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