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FOREWORD 

This manual contains the latest service information for all 1974 Jeep 

vehicles. Diagnosis , disassembly, repair, assembly, and installation procedures 

along with specifications and torque references are included in each group . 

The Group Index on the opposite page allows you to quickly locate any 

desired group. At the beginning of each group is an index which gives the page 

n umber on which major subjects begin. An alphabetical index is also included 

in the back of the manual. 

All information and specifications in this manual are based on the latest 

data available at the time of publication. Jeep Corporation reserves the right 

to discontinue m odels and change specifications or design without notice or 
incurring obligation. 

Brand names ment ioned in this manual are for convenience only and are 

not intended as a recommendation to use a specific brand of product. T hey are 

indicative of a class or type and may be substituted by their equivalent . 
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A-1 

VEHICLE IDENTIRCATION - GENERAL INFORMATION 

Body Styl~ and Genercol Dimertsiom; 
Cherokee Models . 
CJ-5 and CJ-6 Models 
Conversion of English and Metric Measvret 
Keys and Lotks . . 
Paint Option Numbers. 
Power Train Combination,; 

GENERAL 

Page 
A-7 
A-1 
A-1 
A-4 
A-4 

. A-J 
A-8 

This puhlkation contain~ the ~~~~nltial n.?moval, in
:;tallarion, adjustment. and maini.l:'niltWt: pr(1cedun,i; 
for sen· king all donwstically mo.~.rkl~u~•i !974 A~lC Jeep 
H!hicles. DdaiiR of new and rt-..-i:,ed eomponents, 
f\y:-~tems, and ::l<!JTict: proeedures are eovered herein. 

:!\fine modeis eomprise the Ul'i'·1 kf.'.p w:hidt~ product 
lineup. The twO-\YhC<!I dr\vc DJ ;3i!rit'5 and the Com
mando Modeis have be(·n ra.neeied fM 1!174. All line~,; 
now carl'y the fout·-whcel drive eapability. 

A new model line - Chc'rok~~e - i:' introduced as a 
two-door vehicle with major uniqu•: body t~ompont~nts. 
The chas!;i& and body rnt•eha.nka1 srstem~ an~ essen
tially common with Wagoneer througrwm. 

fig. A-1 1974 Cherokee 

\\~agont!er and Truck body styh;::; are rlist.ingui~hed 
by minor a{Jpearan~.:.~ dH;ngt~. !vlajnr chang<~l'i in t.h(~se 
line~ hav(' been eonfined to imp:·n,·ing ride and handl
ing ehara<:t~·.·!stic~, br.ake per:'orrn;:l.H~:~. anJ in elwssi::: 
ilpgradi.ng. Trnd; mndd~ hav~ lwE-l< n~r::~tv.! io (:(ifl'IJ;tly 

with ~t<!!Hhrd indu:lt.~::~.' g::(1t1i>l •:r:bidt= w.::1J{h<: r,'J.tirq~-s. 
A ·101 CD V -~·?. !'::gi1w i:.;. NP: :i' ~: ;bh!P.- v:ith 

!'}H~mh!~f~. Wa~om~~''· ~ind TnJ··'··· Eit;lH-·<:,rjm:ier mi!;,rlflt.! 
upf!raJing indude:~ new indr;-::·t.ion !1J.rd~~n:ng of ex
haust va]V(:! ~t:"ats ( v;a::= sh.-cylinde~· OH ly) for: p:reaLt'.l' 

s•:rvit~P. lift.'. AI: ,;n~~ir:m: riD~ n~.y.,; ~:;.li":fm.e v<!th uny I..YfH~ 
of numt;ll fl~(:i (gu.;;•Ainr:) ... re~t:~l::!J' ~r.r<t.dt•, lcw·iNv.l. 
or nl)·lead 1\t~·h . 

. f'~~}Prg"y-~l h~·~r .. rhin.~Y. h·~:~ r~: J~r.:: r:~~ .'if!'~ •) j)t lt.•1! .~d ('H nl! 
n·~·.·;dcjg ;~:.~:~~.~~r-~pt i.rT~·~·k-..:~. ;.:inr5. i))ur~~.i . .']'J:U····.ir,i~)'~.f.·d :,._ i:,E·r.l~ 
arr. ~v s.li<.~.blf~ o ;··._ a~ l .re~.::p ·.· ;:h~.(·tr:·:~ <:X(:~·~ pt .; ... ::~~.; 'TT'll(ks 

Servi<e Monvallmpro"ements .. 
Special Tools. 
Standard Torque Specifications 
Trim Option Numbers. . ........ . 
Tr~o~ck Models ..... 
Vehicle Identification 
Wagoneer Models. 

CJ-5 AND CJ-6 MODELS 

Page 
A-·4 

.. A-4 
A-6 

. ... A-4 
A-2 
A-2 
A-1 

As in 107;~, two four-wheel drive models are bt~ing 
offcn~d - rhe open b(l(:i.Y C.J-5 (S4-1nch wht)elbas(•) am! 
C.J-6 ll04-inch whtteHxtse 1. The two-wheel driv<> 
modd~. DJ-f) and DJ-6, art~ no longer available. The 
t;(JOI'ty c:.J-5 Renegade. formerly available Oil a limited 
hasis, i::; now a l't!gular produc:tion pn.t:kagt~. New up
grad<'d dn1m br·akt.!s include nt>w drurns, linings, 
mastt~r cyliudC'r, and the ad1lilion of a propQrtioning 
\'alvc. 

Fig. A-2 1974 CJ-5 Renegade 

CHEROKEE MODELS 

The nP.w Cherokee line tonsi.sb; of two n<~w follr
wheel dt·iw! moJel:-; ... the two-door Ch(!rokc~ Model 
HL and t:he two-door Cherok<~(~ S Model 17. 

Chm·(•kee is a strong new entry in the extrcmf~ly 
f~-4-growing sport-utility marker, having roominess, 
r11ggcd n~ss, and rith~ nnd handling comparahle tf' or 
b(;tter t.han ii.:=~ c:mnperith.•n OH!I'Ok(~e h~ti' many un
ique f~:.~tur.,.l-l to ae~~~·nt it1-i y(,uthful, <;pO!"!.y fl!Jf>f:al ;tins 
W:tg,)nc''N rina!it.'; Ci:a.o:osis.. nl(~chankat ':.omp•i!Wr:t:s, 
and mo~r ~hl:'et me.tal ,,J"e {~\im~wn wi':i; WaJ;~one('r. 
f'ront di:::(~ hrak1~:-'i and Qmidra .. 'rral' (full time f,Jill'
wh(~el drive) wit.h autmnatic tr·an~mlsHi<Jn m·e among 
1.fw rmwy quality (Jptioni; a"ailabk. 

WAGONEER MODELS 

.~-\ -5 ~;·.. l::·~~l*:L t·1,rc.\ \\7 r;· •• ~(. 1 14'.~rr ~·n:sf\t) :' a.:~ •. ~. :r:'f· ~~Jt.al·Je .. 
hf,tb ·\vlth ~-.hf ~O:) ... {u,;b • ... \:h,.··,~0}2.3~~. 

II 
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A-2 VEHICLE IDENTIRCATION- GENERAL INFORMATION ---------,..1 

For 1H74, Quadra-Tra<: with automatic t.ramanission 
is standard, and the 401 CID, ,1, harrd V-8 Nlgine is 
available as an option. Tht~ standard axle ratio is :Hn 
(was 3.:31); optional rat.io is il.M { wal:\ :~.?:{1. 

Power train combinat ions are li!;ted on a chart in
c1uded in this se('tion. 

Fig. A-3 1974 Wagoneer 

Mechanicall;r, Wagoneers now have open-end t ype 
front axles, optional energy-absorbing front and rea.r 
bumpers, and an upgraded brake system including 
front disc brakes, new rear drums and linings, and a 
new master cylinder and combination valw•. Optional 
variable-ratio powe.r steering is available to replace 
the constant-ratio type, and to provide better corner
ing and maneuverability. A nc\v windshield v,·iper sys
tem with articulating arms provides an improved 
wiper pattern. Other features include stronger stt1er· 
ing connecting rods and sockets, a heavier-gauge gas 
tank with new center support straps. improved air 
conditioner output and distribution, longer front and 
rear multileaf S{)rings for smoother ride. 

TRUCK MODELS 

Three models are available for 1974: 
• Series J-10, Model 25, 119-inch wheelbase 
• Serie.s J-10, Model 45, 131-inch wh eclbaHe 
• Series J-20. Model46, l:H-inch whe<'tbasc 

Fig. A-4 1974 Tru<k 

Thesr~ model~ are now allgnc.>d by Grosl.< Vehi<·le 
\V(:ight Rating ((;VWRl to eonforrn w ind ustry [lrac:
ti<;<• .. Two ba.'iic >'l~rie~, :J-10 and J-20. with optir.mul 
Gf 'W r<tt·in~ru, ff.,p1 an~ l:he Hl7;3 lir:r·up of six nt•,,J<d;; 
with fH1 (;V WH opl.iCHl'S. Wheeiba::t·l'. :H(~ ~hotr.(~nr:d by 

one inch doe to reloeation of the front a:-;:lc. Following 
.:m• the 197,t G\'W ratings. 

Model WIIM!b.se &ross Vehicle Weigh( Rating 
Series Homlaer (lndM!s) St111denf Gptionl Optioll2 

J.lO 25 119 5200 5600 --
J-10 45 131 5200 5600 --
J-20 46 131 6500 noo atlOO 

Quadt'a-Trac with aut.omatk transmtss1on is nO\V 
~tandard or optional (see .Power Train Com binations 
Chart) for all models and en~int;.<;. Previously, 
Quadra-Trnc was optional only fo r 5000 and 6000 
G VW mud~ls with 360 CI.D V -8 engine,;. 

The Dana 20. manual shift, four-wheel drive system 
continues standard execpt with 3fi0-4V and 40J-4V t~n
gines on J -10 modds. 

The 401-4V engine is a Mw option for all mod~ls. 
The standard axle ratio is 3.54, which replaces the 

3.73 axle formerly used on J-10 models with V-8 en
gines. 

VEHICLE IDENTIFICATION 

Federal Safety Certification 

A non-removable plastic label (fig. A-5) is af~ixed to 
all vehicles to certify compliance with federaf motor 
vehicle safety standards. It lists the Vehicle Tdentifi
eation Number ('VIN), the mon th and year built, Gross 
Vehicle Weight Rating (GVWR). and Gross Axle 
Weight Rating(GAWR). 

On CJ-5 and CJ-6 models, the label is located on the 
instrument panel. On Cherokee, Wagoneer, and Truck 
models. i t is located on the door lock pillar on the 
driver's side. 

Yf [ bt Jeep CORPORATION 

DATE: GVWR: 
GAWR: FRT. REAR: 

·.. ~ '·' . :. •.• o L 0 

· .. : '' .. ~ ; v :. ·, ..• ,.., ;, .. 

VEHICLE NUMBER: 

Fig. A-5 Certificotion lab~l 
H 1028 

Special Sales Request and Order ( SSR& 0 ) 
Number 

Cert.ain .Je~p vehides <.tn! huilt to spcda! order with 
other than !:l tandard parts Qf equi pl!H~nt. To assist the 
deah~r in ptncu ring the eornlct rerJlacement par.t1 s). an 
SSR&O nurnher i~ assigned, anti a permanen t rer.ol'd 
of the tk•viat'ion i~ maint<tin.ed b:r the fa<:tor-y . Tiw 
SSH&O number is embo.s~c~d t;n the '\'chide. Identifi
cation Plate r:u~ ~hown in figun~ A-15. 

Parh '.tn.h:•ring pnwed urc f,-,,. 8SH&O part!'; ii" 
df•iail4\•l in t11•:: .lt:'ep .P[Jrt!:\ Catalogs. 
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,.I---------VEHICLE IDENTIFICATION- GENERAL INFORMATION A-3 

VEHICLE IDENTIFICATION NUMBER (VIN) DECODING CHART 

PLANT 

A 

F 
M 

Built by 
Jeep 
Corporation 

TRANS . 

AUTO. 
3-Speed 
4-Speed 

---
J 

MODEL 

1974 
Model 

---
4 

WB 

14 - Jeep Wagoneer 109 
15 - Jeep Wagoneer - Custom 109 
16 - Jeep Cherokee 109 
17- Jeep Cherokee "S" 109 
25-JeepTruck-J-10 119 
45- Jeep Truck- J-10 131 
46- Jeep Truck- J-20 131 

83 - Jeep - CJ-5 84 
84 - Jeep - CJ-6 1 04 

Vehicle Identification Number (VIN) 

_~-., 

A 

BODY STYLE 

1 - Thriftside Pickup Truck 
2 - Townslde Pickup Truck 
3- Platform Stake (Truck ) 
4 - 4 Door Wagon 
5- Open Body 
6- Cab & Chassi s (Truck ) 
7 - 2 Door Wagon 
8- Stri pped Chassis 
F- Fu l l Cab-Metal 
H- Half Cab-Metal 

--
1 5 4 c 

I 
_[ 

GROSS VEHICLE WEIGHT (GVW) 

C- Wagoneer 
Wagoneer - Custom 
Cherokee 
Cherokee "S" 
Truck J-1 0 (25 & 45) 

K - Truck J-20 (46) 
M- Truck J-20 (46) 
T- CJ-5 (83) 
V- CJ-6 (84) 
W- Truck J-10 (25 & 45) 
Z - Truck J-20 (46) 

5600 
5600 
5600 
5600 

(Opt. ) 5600 
(Opt.) 7200 
(Std.) 6500 

3750 
3900 

(Std.) 5200 
(Opt.) 8000 

N 

Vehicle Identification Plate 

Five Digit 

..- Sequential 
Serial No. 

0 0 0 01 

ENGINE 

A- 258 CID, Six, 1-V 
E- 232 CID, Six, 1-V 
H- 304 CID, V-8, 2-V 
N - 360 CID, V-8, 2-V 
P- 360 CID, V-8, 4-V 
Z - 401 CID, V-8, 4-V 

J41024 

All vehicle identification numbers contain 13 
characters or digits. These digits are a combination of 
letters and numbers providing specific information 
about the vehicle. For an explanation of the VIN, refer 
to the decoding chart shown above . 

A metal Vehicle Identification Plate (fig. A-6) is 
affixed to the left side of the firewall under the hood. 
The plate indicates the Veh icle Identification Number 
(VIN), the Sales Order Number, Special Sales Request 
and Order (SSR&O) Number, Paint and Trim Option 
Numbers, and the J eep Model Number. 

0 
JEEP CORPORATION 
TOLEDO, OHIO USA 

I Sales Order No. I 
D I Paint 

• Opt iOn No. 

Vehicle Identification 
(VINI Number I 

SSR & 0 No. 

I Trim 
Option No. 

Jeep 
Model No. 

*Disregard - for factory use only 

Fig. A-6 Vehicle Identification Plate 

0 

J73 0 30 

Paint Option Number 

The Paint Option Number is embossed on the Vehicle 
Identification Plate as shown in figure A-6. 

All colors are available from Ditzler or duPont job
bers by requesting the paint intermix formula. Option 
number 999 indicates special paint. To obtain informa
tion on special paint, obtain the SSR&O Number from 
the Vehicle Identification Plate and contact the 
National Parts Distribution Center for the correct paint 
under that sales order number. 
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A-4 VEHICLE IDENTIFICATION- GENERAL INFORMATION ---------~1 

Trim Option Number 

The Trim Option Number is embossed on the 
Vehicle Identification Plate as shovv'11 in figure A-6 . 
Consult your Jeep Parts Catalogs for trim ordering 
procedure. Special trim is indicated by trim option 
number 999. To obtain information on special trim, 
contact your Jeep Parts Distribution Center and pro
vide the Vehicle Identification Number (VIN). 

KEYS AND LOCKS 

Two square-headed and two oval-headed keys are 
provided, as applicable, with each vehicle. The square
headed (code D) keys operate the ignition switch, front 
door locks, and Wagoneer and Cherokee tailgates. The 
oval-headed (code E) keys operate the glove box locks. 
The keys have a code number stamped on the 
knockout plug. In the event a key is lost, a new key 
can be made by converting the key code number to a 
key bitting number. Key bitting numbers can be ob
tained from a key cutting machine manufacturer's 
cross-reference list or by contacting your Zone office. 

If a key is lost and the key code number is un
known, the correct number can be identified by the 
Zone office from the vehicle identificat ion number 
(VIN). 

If the ignition key is lost and the key code num
ber is not available, a new key can be made by 
removing a door lock and taking it to a locksmith (for 
CJ models, remove ignition switch). The locksmith can 
determine the key bitting by inserting a blank key 
into the lock cyl inder and cutting the blank to match 
the tumbler.s 

If a glove box key is lost, the lock cylinder can be 
removed and the tumblers rearranged to match th e ig
nition key. Refer to th e procedures outlined in Section 
14 of this manual for install ing new tumblers . 

If the ignition switch lock is defective and the 
key is available, the cylinder and individual tumblers 
can be ordered and matched to the existing key. To 
determine the t umbler arrangement, place the key 
over the template (fig. A-7). Starting with t he number 
1 position, read across the visible line and record first 
digit of the key code. Continue th is process for sub
sequent numbers 2 through 5. 

AJ4 10•9 

Fig. A-7 Key Coding Templa te 

NOTE: The template shown in figure A-7 may be 
used to determine th key bit ting code of a key for 
which the key code number is unknoum. 

SERVICE MANUAL IMPROVEMENTS 

You are encouraged to report errors , omissions, or 
recommendations for improving t his publication. A 
form provided for th is purpose is included at the back 
of this manual. 

SPECIAL TOOLS 

Special tools are required for some service opera
tions. When such tools are required, reference is made 
in the service procedure to the tool name and number. 
In addition, all special tools are illustrated throughout 
the text, where possible, or at the end of the section in 
wh ich they are referenced. 

WARNING: Use of tools or procedures other than 
those recorn-mended in this service manual could be 
detrimental to the safe operation (d the vehicle ser
viced, as well as to the safety of the person or persons 
servicing the 1Jehicle. 

CONVERSION OF ENGLISH AND 
METRIC MEASURES 

Cubic Centimeters to Inches: To change cubic 
centimeter to cubic inches, multiply cubic cent imeters 
times 0.061 to obtain cubic inches (cc x 9.061 = cubic 
inch). 

Cubic Inches to Centimeters: To change cubic in
ches to cubic centimeters, multiply cubic inches tim es 
16.39 to obtain cubic centimeters (cubic inch x 16.39 = 
cc). 

Liters to Cubic Inches: To change liters to cubic 
inches, multiply liters times 61.02 to obtain cubic in
ches (liters x 61.02 =cubic inch). 

Cubic Inches to Liters: To change cubic inches to 
liters, multiply cubic inches times 0.01639 to obtain 
li ters (cubic inch x 0.01639= li ters) . 

Cubic Centimeters to Liters: To change 
centimeters to liters, divide by 1000 (s imply move the 
decimal point three figures to the left). 

Liters to Centimeters: To change liters to cubic 
centimeters, move the decimal point three figures to 
the r ight. 

Miles to Kilometers: To change mi les to 
kilometers , multiply miles times 1.609 to obtain 
kilometers (miles x 1.609 =kilometers). 

Kilometers to Miles: to change kilometers to miles, 
multiply kilometers times 0.6214 to obtain miles 
(kilometers x 0.6214= miles). 

Pounds to Kilograms: 1 lb. 0.04536 kg. 
Kilograms to Pounds: 1 Kg = 2.2046 lb. 
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"1---------VEHICLE IDENTIFICATION - GENERAL INFORMATION A-5 

Unit abbreviation 

myriameter mym 
kilometer km 
hectometer hm 
decameter dkm 
meter m 
decimeter dm 
centimeter em 
millimeter mm 

unit abbreviation 
square kilometer sq km or km 2 

hectare ha 
are a 
cent are ca 
square centimeter sq em or cm 2 

unit abbreviation 
decastere dks 
stere s 
decistere ds 
cubic centimeter cu em or 

cm 3 a/so cc 

unit abbreviation 

kiloliter kl 
hectoliter hi 
decaliter dkl 
liter I 
decil iter dl 
centiliter cl 
milliliter ml 

unit abbrev iation 
metric ton MT ort 
qu intal q 
ki logram kg 
hectogram hg 
decagram dkg 
gram g or gm 
dec igram dg 
centigram cg 
mi lligram mg 

METRIC SYSTEM 

LENGTH 
number of meters 

10,000 
1,000 

100 
10 

1 
0.1 
0.01 
0.001 

AREA 
number of 

square meters 
1,000,000 

10,000 
100 

1 
0.0001 

VOLUME 
number of 

cubic meters 
10 

1 
0.10 
0.000001 

CAPACITY 
number of liters 

cubic 

approximate U.S. equivalent 

6.2 miles 
0.62 miles 

109.36 yards 
32 .81 feet 
39.37 inches 

3.94 inches 
0.39 inches 
0.04 inches 

approximate U.S. equivalent 
0.3861 square mi les 
2.47 acres 

119.60 square yards 
10.76 square feet 
0.155 square inches 

approximate U.S. equivalent 
13.1 0 cubic yards 

1.31 cubic yards 
3.53 cubic feet 
0 .061 cubic inches 

approximate U.S. equivalent 
dry 

1,000 1.31 cubic yards 
100 3.53 cubic feet 2.84 bushels 

liquid 

10 0.35 cubic feet 1.14 pecks 2.64 gallons 
1 61.02 cubic inches 0.908 quarts 1.057 quarts 
0.10 6.1 cubic inches 0.18 pints 0.21 pints 
0.01 0.6 cubic inches 0.338 fl uidounces 
0.001 0. 06 cubic inches 0. 27 fl uidrams 

MASS AND WEIGHT 
number of grams approximate U.S. equivalent 

1,000.000 1.1 tons 
100,000 220.46 pounds 

1,000 2.2046 pounds 
100 3.527 ounces 

10 0.353 ounces 
1 0.035 ounces 
0.10 1 .543 grains 
0.01 0. 154 grains 
0.001 0.015 grains 
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A-6 VEHICLE IDENTIFICATION- GENERAL INFORMATION ---------,.1 
CAPACITY CONVERSION - U.S. GALLONS TO LITERS 

Gallons 

1 
10 
20 
30 
40 

0 

Liters 

37.8533 
75.7066 

113.5600 
151.4133 

1 

Liters 

3.7853 
41.6387 
79.4920 

117.3453 
155.1986 

All critical torque specifications are listed at the 
end of each section, where appropriate. Where no tor
que reference is given, refer to the accompanying 
chart, Standard Torque Specificat ions and Capscrew 
Markings. Note that torques given in the chart are 
based on use of clean and dry threads. Reduce torque 

2 3 4 5 

Liters Liters Liters Liters 

7.5707 11.3560 15.1413 18.9267 
45.4240 49.2098 52.9947 56.7800 
83.2773 87.0626 90.8480 94.6333 

121.1306 124.9160 128.7013 132.4866 
158.9840 162.7693 166.5546 170.3400 

by ten percent when threads are lubricated with en
gine oil , and by twP.nty percent if new plated 
capscrews are used. 

CAUTION: Capscrews threaded into aluminum may 
require reduc tions in torque of thirty percent or more 
unless inserts are used. 

STANDARD TORQUE SPECIFICATIONS AND.CAPSCREW MARKINGS 

SAE Grade Number 1 or 2 5 6 or 7 8 

Capscrew Head Markings 

Manufacturer" s marks may var y. 

~ ~ ~ ~ 
Three-line markings on heads 
shown be low, for example, 
indicate SAE Grade 5. ' 

@@@ 
Usage Used Frequently Used Frequently Used at Times Used at Times 

To 1/ 2 - 69,000 To 3/4 - 120,000 To 5/8 - 140,000 150.000 
(4850.7 ) (8436.0) (9842.0 ) (10545 .0 ) 

Capscrew Diameter and Min i- To 3/ 4 - 64 .000 To 1 - 115 ,000 To 3/4- 133 ,000 
mum Tensile Strength psi (4499 .2) (8084.5) (9349 .9) 
(Kg/ sq em) 

To 1 - 55,000 
(3866.5) 

Qual'ity of Material lndetermi nate Mi nimum Commerc ial Med ium Commercial Best Commercial 

Capsc rew Body Size Torque Torque Torque Torque 

(Inc hes) - (Thread) 
Ft-Lb kgm Ft-Lb kg m Ft-Lb kgm Ft-Lb kgm 

1/ 4-20 5 0.6815 8 1.1064 10 1.3830 12 1.6596 
- 28 6 0.8298 10 1.3830 14 1. 9362 

5/16-1 8 11 1.5213 17 2 .3511 19 2 .6277 24 3.3192 
-24 13 1.7979 19 2.6277 27 3.7341 

3/ 8-16 18 2 .4894 3 1 4.2873 34 4.7022 44 6.0852 
- 24 20 2 .7660 35 4 .8405 49 6 .7767 

7/16-14 28 3.81 32 49 6 .7767 55 7.6065 70 9. 68 10 
- 20 30 4. 1490 55 7.6065 78 10.787 4 

112-1 3 39 5.3937 75 10.3725 85 11 .7555 105 14. 5215 
- 20 41 5.6703 85 11.7555 120 16. 5960 

9/ 16-1 2 5 1 7.0533 11 0 15.2130 120 16.5960 155 21 .4365 
-1 8 55 7.6065 120 16.5960 170 23 .5 110 

5/8- 11 83 11. 4789 150 20 .7450 167 23 .0961 210 29 .0430 
- 18 95 13.1385 170 23.511 0 240 33.1920 

3/4-10 105 14.5215 270 37.34 10 280 38 .7240 375 51.8625 
- 16 115 15 .9045 295 40. 7985 420 58.0860 

7/ 8- 9 160 22 .1 280 395 54.6285 440 60 .8520 605 83.67 15 
- 14 17 5 24.2025 435 60 .1605 675 93.3525 

1- 8 235 32 .5005 590 8 1.5970 660 91 .2780 91 0 125. 8530 
- 14 250 34.5750 660 91.2780 990 136.9170 

AJ41 029 
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BODY STYLES AND GENERAL DIMENSIONS (Inches) 
Whee lbase and Tread Width Exterior Dimens ions 

Model Code Number 
and Min . Fron t Rear Min. 

Body Style Wheel- T urning Front Rear Overa ll He ight Width Over- Over- Ground 
Base Circ le Tread Tread Length hang hang Clearance 

83 CJ-5 Open Body 84 32.9 51 .5 50.0 138.9 69.5 59 .9 22 .9 32.0 8.0 

84 CJ-6 Open Body 104 37.6 51.5 50 .0 158 .9 68.3 59.9 22 .9 32.0 8.0 

16 Cherokee 
Std. 2-Dr . Wagon 109 38.4 59 .0 57.5 183 .7 65.3 75.6 29.7 45 .0 8.0 

17 Cherokee 'S' 
Gust. 2-Dr. Wagon 109 38 .4 59.0 57.5 183.7 65 .3 75.6 29.7 45 .0 8.0 

14 Wagoneer 
Std. 4-Dr . Wagon 109 38 .4 59.0 ;>7.5 183 .7 65.3 75.6 29 .7 45.0 8.0 

15 Wagoneer Custom 
Gust. 4-Dr. Wagon 109 38.4 59.0 57.5 183 .7 65.3 75.6 29 .7 45 .0 8.0 

25 T ruck J-10 Pickup 
Std. 5200 GVW 119 41 .9 *62.9 63.8 193.6 69.5 78.9 29.5 45.1 8.0 
Opt. 5600 GVW 119 41 .9 *62 .9 63.8 193.6 71.3 78.9 29 .5 45.1 8.9 

45 Truck J-10 Pi ckup 
Std . 5200 G VW 131 45.4 *62.9 64.4 205.6 69.5 78.9 29.5 45.1 8.0 
Std. 5600 G VW 131 45.4 *62.9 64.4 205 .6 71 .3 78.9 29.5 45.1 8 .9 

46 Truck J-20 Pickup 
Std . 6500 GVW 131 45.4 64.5 64.4 205.6 69.5 78.9 29 .5 45.1 8.9 
Opt. 7200 GVW 131 45.4 64.5 64.4 205.6 71.3 78.9 29.5 45.1 8.9 
Opt. 8000 GVW 131 45.4 64.5 64 .6 205.6 72.4 78.9 29.5 45.1 8.9 

-----

*63 .0 Inches wlth Disc Brakes 

Inter ior Dimensions 

Head- Leg Shoulder 
room Room Room 

(F ront) (Front ) (Front) 

40 .0 41 .0 55.40 

40.0 41.0 55.40 

38.6 45.0 58.1 2 

38 .6 45.0 58 .12 

38 .6 45.0 58 .12 

38 .6 45.0 58.12 

38.3 45.0 60.1 2 
38.3 45.0 60.1 2 

38 .3 45.0 60.12 
38 .3 45.0 60.12 

38.3 45.0 60.1 2 
38.3 45.0 60.12 
38.3 45.0 60.12 

' . '-

Hi p 
Room 

(Front) 

55.40 

55.40 

61.00 

61.00 

61.00 

61.00 

60.62 
60.62 

60 .62 
60.62 

60.62 
60.62 
60.62 

J41027 
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Vehicle Engine Comp. 
Ratio 

CJ-5 232 8.0:1 
M:xle l 83 
(84" WB) 258 8.0:1 

3700GVW 304 8.4:1 

CJ-6 232 8.0:1 
tv\:del 84 
(104" WB) 258 8.0: 1 

3!XXJ G\fN 304 8.4:1 

Cherokee 
258 8.0: 1 

M:xlels 360 8.25:1 
16 & 17 
(100" WB) 360 8.25: 1 

5600GVW 
401 8.35:1 

wagoneer 360 8.25 :1 
MOOels 
14 & 15 360 8.25:1 

(100" WB) 
5600 GVW 401 8.35:1 

J-10 Tr~.eK 
MOOel 25 

258 8.0:1 

(119" WB) 360 8.25:1 
M:xlel 45 
(131" WB) 360 8.25:1 

5200 GVW 
5600 Opt. 401 8.35:1 

J-20 Truck 
l'vtdel 46 360 8.25: 1 
(131" WB) 
6500 GVW 
7200 Opt . 401 8.35:1 
8(XX) Opt . 

Legend : 
S -Standard Equipment 
0 - Optional 
NA - Not Avai !able 

)> 
I 

POWER TRAIN COMBINAnONS co 

Transmission 

Cart>. 3 4 
SIX! SIX! 

1V s 0 

1V s 0 

2V s 

1V s 
1V s 
2V s 

1V s 

2V s 0 

4V 

4V 

2V 0 

4V 

4V 

1V s 0 

2V s 0 

4V 

4V 

2V s 0 

4V s 

BC- Bolt Circle 
WB- Wheelbase 

Auto 

0 

0 

s 

s 
s 

s 

s 

0 

0 

s 
s 

0 

0 

Transfer 
Case 

~ QT 

s NA 

s NA 

s 

s s<D 

s 

s 

s s<D 

s 

s 

s o® 

s o® 

s 

s 

® 
s 0 

® 
s s 

GVW ·Gross Vehicle Weight Rating 
OT - Quadra-Trac 

Clutch Axle Ratio Trac:-Loc Axle Model BrakeSize(D 
Size (NA with (Inches) 

(Inches) Std. Opt. QT) Front Rear Front Rear 

Dana 
Bendix 

30 
Bendix 

10.5 3.73 4.27 0 Open CA:lna 11 X 2 11 X 2 

End 
44 Drum Drum 

Dana 
Bendix Bendix 

10.5 3.73 4.27 0 30 CA:lna 11 X 2 11 X 2 Open 44 Drum Drum 
End 

10.5 3.54 4.00 o® Delco 

Dana 11 X 2 
11.0 Drum Delco 

44 CA:lna 11 X 2 Std. 3.07 3.54 0 Open 44 Drum 12 Disc End 
Opt. 

11 .0 
Dana 

Delco [).!leo 
3.07 3.54 0 44 Dana 12 Disc. 11 X 2 

Open 44 Std. Drum 
End 

10.5 4.09 NA 
Delco 

11.0 Dana 
11 X 2 [).!leo 

3.54 4.09 0 44 Dana Drum 11 X 2 
Open 44 Std. 12 Drum 
End 

3.54 NA 
Disc Opt. 

11.0 3.73 4.09 Dana CA:lna [).!leo Delco 
44 60 

0 12.5 12 X 2 .5 
Open Full Disc Drum 

11.0 3.73 NA End Floating 

CD Quadra-Trac is standard and required with automatic transmission. 
0 Quadra-Trac is required with automatic transmission. 
0 Trac-Loc not available with 4.09 axle. 

Wheels Tires 

15 X 6.00 
5 Bolt F78 X 15 
5.00 BC 

15 X 6.00 
5 Bolt F78 X 15 
5.00 BC 

15 X 6.00 
6 Bolt F78 X 15 

5.50 BC H78 X 15 

15 X 6.00 F78 X 15 
6 Bolt H78 X 15 

5.00 BC 

15 X 6.00 G78 X 15 

6 Bolt (5200GVW) 

5.50 BC K78 X 15 
(5600 GVW) 

16.5 X 6.00 8.00 X 16.5 
(6500GVW) 
16.5 X 6.75 (6500GVW) 

(7200 & 8.75 X 16.5 

8000 GVW) (7200 GVW) 

8 Bolt 9.50 X 16.5 
6.50 8C (800) GVW) 

® Power not avai I able with standard drum brakes (except CJ-5 w ith V-8). standard with d isc brakes . 
® Autcv'Quadra-Trac standard with 8000 GVW/ 401-4V. 
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B-1 

MAINTENANCE 
Page 

Axle Differentials ...... ... ........... ................ .. .............. ... ... B-6 
Automatic Transmission ..... ..... ..... .... ............. .. .... ........ 8-4 
Body Lubrication Chart ... .. ... ..... ... .... .. .. ..... ... .. ........... .... B-3 
Brake Inspection Chart ....... ..... .............................. ... .. .. B-3 
Brake Master Cylinder ............. ....... ................. ............ B-4 
Capacities .......................... .... ... .. ... ...... .. ...... ... .. .. ....... B- 11 
Chassis Lubrication Chart .... .. ...... ... ...... ..... ..... ......... ..... B-3 
Clutch Inspection and Adjustment ............................. ... 8-9 
Emission Control Services Chart ... ... ..... ... ....... ...... ......... B-3 
Engine Oil Change .. .. ... ........ ... ........................... ....... ... B- 1 
Engine Oil Filler Cap ... ....... ......... ... ....... ... .. ..... ........ ..... B-4 
Engine Oil Quality ................ ......... ......... ......... .... ....... B- 1 
Engine Oil Viscosity ....... .. .. .. ..... ...... ............. .. .... .......... B-2 
Fluids Chart ........................ ... .. .. ... ......... .... ... ... ... ...... ... B-3 
Front Wheel Bearings .... ... ......... ...... .. .. .... ....... ...... ........ 8-7 
Fuel ...... ..... ........... .. .. ........... .. ... .................................. .. B-1 
General ........................................ .... ....... .... ................. B-1 
Glass Care and Handling ..... .... .... ......... .. .. ... . ...... .. ..... B-1 0 

GENERAL 

Mechanical Maintenance and Lubrication recom
mendations have been developed to provide the owner 
with optimum performance of his vehicle and maxi
mum protection under reasonable driving conditions. 

The intervals at which the various lubrication and 
maintenance services should be performed are detailed 
in this manual section and in the Mechanical Mainte
nance Schedule provided with each vehicle. rl;he sched
ule is designed to advise th e owner of what is expected 
of him in continuance of the quality performance 
des igned and engineered into his Jeep vehicle. 

Detailed service procedures and specifications are 
listed in the respective sections of this manual. 

Maintenance is service that is required through every
day driving of any vehicle. Maintenance services are 
specified by the J eep Engineering Staff. Some are re
quired for ·best operation on a mileage or time basis, as 
outlined in the Mechanical Maintenance Schedule. 

The services outlined are those which experience and 
testing have indicated are most likely needed, at the 
intervals sho\\-n. However, driving conditions may vary 
the interval; for example, a brake inspection may be 
needed more often in stop and go use than in highway 
driving. Maintenance performed at regular intervals is 
the key to long and trouble-free vehicle life. 

The Mechanical Maintenance Schedule will serve as 
a quick reference to the periodic maintenance and lubri
cation in tervals required and recommended for Jeep 
vehicles. 

Fuel 

All 1974 Jeep engines will operate efficiently on regu-

Page 
Heavy-Duty Driving ................................. ... ................. 8-8 
Interior Trim Care ....................................................... B-1 0 
Manual Transmission Case ........ .. ........... ..... .... ..... ... .... B-5 
Mechanical Maintenance Schedule .................. .. .. ........ B-2 
Nonscheduled Maintenance Services .. .......... .... .. ......... B-8 
Off-Highway Operation ............. ............. .... ....... ... ....... B-8~ 
Oil Fiher ....................................................... .. ... .. .... ... B-4 
Power Steering ......... .. ........ . ....... ...... .. .............. ..... .. .... B-4 
Propeller Shafts ..................................................... ...... B-6 
Quadra-T rae Transfer Case .... ...... ........................ .. ....... B-5 
Road Test .................................................................... B-1 
Services Scheduled by Mileage 

or Time Intervals ................. .. ... ............................... B-1 
Service While Vehicle is Being Refueled ........................ B-7 
Shift Control Lever and Linkage .................................... B-5 
Steering Gear (Nonpower) ....... .. ............ . ............... B-4,B-7 
Steering Linkage ............ .. .......... ......... ....... ....... ... ...... .. B-7 
Tires ............................................................................. B-9 

Jar grade leaded fuel or unleaded fuel of 91 r ese arch 
octane or higher. The use of unleaded fuel helps in the 
reduction of hydrocarbon emissions. 

Road Test 

The owner will usually outline the nature of condi
tions that may exist in the vehicle. However, a road test 
may indicate the exact condition. It may also indicate 
the probable reason for the condition. 

If at all possible, the road test should be performed 
with the owner driving and outlining the condition re
ported. This will provide an insight as to whether or not 
the condition might, perhaps, be a result of the type of 
driving. 

SERVICES SCHEDULED BY MILEAGE OR TIME 
fNTERVALS 

Engine Oil Change 

The ini t ial change of oil sho uld be made at 5,000 
miles. As periods for subsequent drains are affected by 
a variety of cond itions, no single mileage fi gure can 
apply to all types of driving (refer to Engine Oil and Oil 
Filter Change - Mechanical Maintenance Schedule). 

Under normal favorable conditions, draining at 5,000 
mile intervals or every five months, whichever occurs 
first, is required. When changing oil, drain crankcase 
after engine has reached normal operating tern
perature to ensure complete removal of used oil. 

Engine Oil Quality 

For maximum engine protection under all driving 
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B-2 MAINTENANCE ---------------------,-1 

1974 MECHANICAL MAINTENANCE SCHEDULE 
Engine Oil and Oil Filter Engine Coolant Tires 

Change required (R) every 5,000 miles or 5 Change required {R) at 25,000 miles Tires and tire services are excluded 

months, whichever comes first. If most vehicle or 25 months and then at the start from both the New Vehicle Guarantee 

uses involve trips under 6-8 miles, change oil of every winter season. and this maintenance schedule. Tires 

once in between the oil-and-filter changes. Wheel Nuts 
are warranted directly by their manu· 

Change Heavy-Duty (HD) every 3,000 miles or facturers. Their normal maintenance 

3 months, whichever comes first. Torque (R) after first 200 miles. recommendations appear as guides 
under Tire Condition and Tire Rotation. 

SERVICES SCHEDULED by ACCUMULATED MILEAGE 

HD- If you operate your Jeep vehicle under heavy-duty conditions such as off-road or dusty driving conditions for over 30Cfo of 
use; extended idling during normal uses; towing heavy trailers (over 2,000 lbs.): or short run uses (most trips under 6-8 
miles); more frequent servicing intervals are required. HD service intervals are in addition to others indicated. 

R - Required for function and durabi I i ty. 

E _Required to help assure compliance 
with U.S. National Emission 

10 Control Standards. 5 15 20 

Fluids (including battery) - inspect/correct 
R R R R 

!~vel (a) Chart 1 

COMPLETE BODY LUBRICATION AND 
BRAKE INSPECTION {b) Chart 2 

HD HD R HD 

Front Suspension - inspect/correct caster 

and toe 
HD HD R HD 

Manual Transmission Clutch - inspect/correct 
R 

adjustment 

Automatic Transmission- adjust linkage R 

COMPLETE CHASSIS R R R R 

LUBRICATION 

(Chart 3) 

~ ~erokee/Wagoneer 
/Truck HD HD R HD 

Shock Absorber Mountings and Bushings -
HD HD HD 

inspect R 

Spring Bushings- inspect HD HD R HD 

Exhaust System - inspect R HD HD HD 

U.S. EMISSION l Scheduled routine service E E 

CONTROL E.G.R. valve service• E 
SERVICES Complete precision tune-up E 
(Chart 4) 

a. Check engine oil level at each gasoline fill. 
b. Immediately after operating 1n sand, mud, water, etc"• 

1nspect the brake assembl and clean If necessary 

conditions, use only engine oil meeting API Engine Oil 
Service Classification "SE". The term "SE" must ap
pear on the oil container singly or in conjunction with 
other design'ations. SE engine oils provide more protec
tion against oil oxidation, high-temperature engine 
deposits, rust and corrosion. 

Engine Oil Viscosity 

Multi-viscosity or 
equally acceptable if 
companies. However, 
choice it covers a broader range of operating tern-

and conditions. Oil should 

E 

E 

25 

R 

HD 

HD 

R 

HD 

HD 

HD 
HD 

E 

130 35 40 45 50 55 60 65 70 75 80 85 90 95 100 

R R R R R R R R R R R R R R R 

R HD HD R HD HD R HD HD R HD HD R HD HD 

R HD HD R HD HD R HD HD R HD HD R HD HD 

R R R R R 

R R R R R 

R R R R R R R R R R R R R R R 

R HD HD R HD HD R HD HD R HD HD R HD HD 

R HD HD R HD HD R HD HD R HD HD R HD HD 

R HD HD R HD HD R HD HD R HD HD R HD HD 

HD HD HD HD HD HD HD HD HD HD HD HD HD HD HD 
E E E E E E E E E E 

E E E E E E E E 
E E E E E 

·service at 10,000-mile intervals if leaded fuel is used. 
Service at 25,000-mi le intervals if lead-free 1 s used. 

ENGINE OIL VISCOSITY 

Lowest Recommended Recommended 
Temperature Single Multi-
Anticipated Viscosity Viscosity 

Above+ F SAE 20W-20 SAE lOW-30 or 
lOW-40 

Above 0° F SAE lOW* SAE lOW-30 or 
IOW-40 

Below F SAE lOW* SAE 5W-20 or 
SW-30 
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,.1---------------------MAINTENANCE B-3 

CHART 1 FLUIDS 

INSPECT AND CORRECT LEVELS: 
Normal Service· Every 5,000 Miles• 
Heavy Duty Service • Every 3,000 Mi les• 

Transmission 
Transfer Case· Model 20 on ly•• 
Differentials - Front and Rear 
Steering Gear Hous ing 
Power Steering Reservoir 
Brake Master Cylinder 

Radiator Coolant at each fuel tank fi II 
Engine Oil Leve l l 
Windshield Washer Solvent 
Battery 

DRAIN AND REFILL: 

At Mileage Indicated 

Transmission 
Automatic 

Normal Service 
Heavy Duty Service 

Manual 
Transfer Case- Model 20 only .. 
Di fferentials • Front and Rear 

·except as otherwise indicated 

25,000 
10,000 
30,000 
30,000 
30,000 

••auadra-Trac transfer case does not require 
scheduled lubricant level check or drain and refi II 

CHART 2 COMPLETE BODY LUBRICATION 

AND BRAKE INSPECTION 

NORMAL SERVICE -Every 15,000 miles 
HEAVY DUTY SERVICE- Every 5,000 miles 

Inspect ion, and correction as needed, of brake linings and other parts 
Hood latch and hinges 
Door latches, lock cylinders and door hinges• 
Tai I gate hinges and latches• 
Front seat tracks 
Ash tray slides 
Glove box door latch and hinge 
Courtesy light switch buttons• . . . 
Apply silicone lubricant to all door, w1ndow, tailgate and l1ftgate 

rubber weather seals 
*Where applicable 

CHART 3 COMPLETE CHASSIS LUBRICATION 

NORMAL SERVICE 
HEAVY-DUTY 
SERVICE 

CJ-5/CJ-6 

Every 5 ,000 miles 
Every 3 ,000 miles 

Inspection and/or lubrication of ••. 

Cherokee· 
Wagoneer· Truck 

Every 15,000 miles 
Every 5,000 miles 

Steering l inkage ball joints ( wi th replacement of suspension 
and steering system sea ls and components as necessary) 
Steering shaft U·toint 

Lubricate every 25,000 miles 
Front wheel bearings - All Models 
Transfer case shi ft linkage - CJ-5/CJ-6 
Transfer case shi ft control lever assembly - Cherokee. 
Wagoneer & Truck 

Normal Service - Every 50,000 Miles 
Heavy Duty Service - Every 25 ,000 Miles 
Front and Rear Prope ller Shafts - A ll Models 

NOTE: Rear wheel bearings do not require periodic or 
scheduled lubrication ; only at time of overhaul 
or other service. 

CHART 4 U.S. EMISSION CONTROL SERVICES 

A precision electronic diagnosis should be purchased 
whenever questionable engine performance occurs between 
the scheduled complete precisi on tune-up. 

SCHEDULED ROUTINE SERVICES 

At 5-1 G-20-25-35-4G-5G-55-65-7G-8G-85-95-1 00,000 mi les 
Heat Va lve (exhaust mani fold) - inspect and lubricate 
Drive Be lts- inspect condition and tension and correct 
i f required 
Air Cleaner Element - c lean (more often if conditions 
are dusty ) 

EXHAUST GAS RECIRCULATION VALVE SERVICES 

At 1 G-2G-3G-4D-50-6G-7G-80·9D-1 00,000 mi !es 
Exhaust Gas Recircu lation Valve - inspect and clean• 
Exhaust Gas Recirculation Discharge Port (6 cylinder)-

inspect and clean if required" 
•service every 10,000 miles i f leaded fuel is used 
Service every 25,000 miles if lead-free fuel is used 

COMPLETE PRECISION TUNE-UP 

at 15-3G-45-6G-75-90,000 miles 
Engine Oil Filler Cap (filter type) - clean 
Heat Valve (exhaust manifo ld ) - inspect and lubricate 
Drive Belts - inspect cond ition and tension and correct 

if required 
Carburetor Air Cleaner Element- replace paper cartr idge, 

clean polyurethane element, unless plugged or damaged, 
then replace 

Fuel Filter Element- rep lace 
PCV Valve - replace 
PCV Filter (6 cylinder)- c lean 
PCV Hoses - inspect and replace if required 
Coil and Spark Plug Wires- inspect and replace if 

required 
Spark Plugs- clean, inspect, regap and test (replace 

if required ) 
Ignition Points and Condenser - inspect and replace 

if required (check dwell and set if required) 
Distributor Cam Lubri cator- replace 
Ignition Timing- check and set if required 
Distributor Advance Mechan isms- check and correct if 

required 
Distributor Cap and Rotor- Inspect and rep lace if 

required 
Idle Speed and Mixture- check and reset if required 
Choke Linkage - in spect fo r free movement (correc t if 

required) 
Transmission Controlled Spark System - inspect and 

correct if required 
Fue l System: Cap, Tank, Lines and Connect ions -

inspect for in tegri ty and correct if required 
Fuel Vapor In le t Fi Iter at Charcoal Cani ster - replace 
A i r-Guard System Hoses - inspect and correct if requi red 
TAC System - inspect and correct if required 
Vacuum F ittings, Hoses and Connections - inspect and 

correct i f required 
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B-4 MAINTENANCE----------------------,.1 

Engine Oil Filler Cap 

The filler-type V -8 oil filler cap should be cleaned 
every 15,000 miles with kerosene and compressed air. 

Oil Filter 

A full flow oil filter is mounted on the lower front 
right side on engines and on the lower center right 
side of six-cylinder engines. 

The throw-away filter unit can be removed from the 
adapter with use of Oil Filter Removal Tool J-22600. 
The replacement unit is turned on by hand until the 
gasket contacts the seat and is then tightened an addi
tional half to full turn. 

The oil filter should be changed (under normal dri
ving conditions) every 5,000 miles or five months 
whichever occurs first. An additional quart of oil is 
required at this time. 

Engine Coolant 

Change at 25 months or 25,000 miles and at the start 
of every winter season. 

Coolant level should be maintained at its original 
concentration and at 112 to l-inch (hot) and 1-112 to 2 
inches (cold) below the rear of the filler neck seal sur
face. If coolant level is low, add a mixture of equal parts 
of All-Season Coolant (or equivalent) and pure water. 
In an emergency, plain water may be used. Check the 
freeze protection at the earliest opportunity, as the ad
dition of plain water will reduce the antifreeze protec
tion afforded by the coolant. 

Battery 

Add distilled water to bring level to the bottom of 
filler wells. Check specific gravity with a reliable hydro
meter. Coat connections with light mineral grease or 
petrolatum. Refer to the Electrical Section for detailed 
maintenance information. 

Steering Gear ( Non-Power) 

Lubricant should be 
If lubricant level is 

Power Steering 

with the fill-hole (fig. B-1). 
for leaks. 

Part No. 94656 

Transmission Fluid (or 

J42566 

fig. B-1 Steering Gear Lubrication 

Brake Master Cylinder 

Add or fill to 1/2-inch from top. Use only Jeep Part 
No. SF8992656, Heavy Duty Automotive Brake Fluid 
(or equivalent) SAE Standard Jl603, and Federal 
Standard No. 116. 

Automatic Transmission 

The correct oil and oil level is of utmost importance 
for smooth operation, proper shifting, and longevity of 
the unit. A void nonauthorized oils which may 
cause trouble. 

Fluid Level Condition 

cause it allows the 
fluid . 
flu id 

of conditions be-
in air with the 

bubbles make the 
be low and build 

raise level too 
too much fluid, the 
t he same conditions 
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,.1--------------- ---------MAINTENANCE 8-5 

Along wirh f luid kve! .. it i~ i:rr.J)OJ.tNJH It) dH·<~k th(; 
<Xmtlition of tlw fh•id. Whm:. the f.!uid b dad~, ~; mt?.l1~ 
hurw'd, nnd i:-; full of uwtai t:rr· frkti•>n IMi.t(;ri:ll <lltrt.i .. 
dt:'~, a eOJll i.l!~t(.· t.r.?tJ;s u: i~ ... ;:inn t•V~::·hau : is ueed('t:i. B·~ 
!iilll't= tl) t>X:1mine tiw flnid Ot! ~ h~ dinsti(:k c-logclv. lf 
tht'n~ j~ any ti<! il h!; ahont. t!_.~ (:t>N!ition, em in t>~tt ~ 
~:unr>lt, for ;:: dout.Jledwck. 

After the fl rtid bas beBn ch+:rh·d, ~\:?.r the dip:n:ck 
fully t.o ~Nil out •:vat~r and clid .. 

li~<' Dexwn atd;rm'lr~t.k tranf.!.mi~Hion fluid (or equiy·a .. 
h~nt). 

Wi1.h: 
• Engint~ running. 
• Vc:hicle on !en:i ~u.rfa1.;1:, 
• Brakes ap[Jli~1d . 

Movf" :-;hift l ~:!ver thwu~h all rangt~~ . l'l:.u~(' trau!-!mis
sion in Park . 

Cheek fl uid level !!lipstick is lot:uted i.n tl1t' Cillm· pip(' 
a t. the right rear of the e.nginei. 

The f!ttid ltlvel s lH>Uld he h e tw(:en t he ADD and 
.FFLL marks at normal t·.i;mrH~rature i1'70° 1•' 1. Tb is 
temperature is obtained aft~:~r- u.r ieast 15 rniles nf ex· 
pr•:ssway driving ur f>q niv ~tlrnt in d t.y driv iog. 

If t.he tr:msmis~ion iB nut ~Lt operating temperaturt:, 
the fluid h~\·el should be approximatt?.ly 1/.l-ineh below 
t he ADD mark wit..h t.he fluid at approximately 75° F. 
If the oil levl•i is co rn~dly egtablisht>d at room tt~mpcr.a
ttu·(~ (7!) degr·c~!t< F. it ~hould lw at the: Ff!LL mark on 
th~ dip::Jtiek ·~·'l.H:n the tranl;mtssion reache" norm al op· 
erat i ng t.i.·mpt'nltu.re 1.70 d~~~{l'f:Cs f'). 

REDUCTION UNIT 
FilL HOLE PLUG 

f!EIJUCTION UN!1 
HOVSINC.i tXH .. T 
{LOm~E'N AU. F;•tr,: 
C \1 r>RAI!\Il..INI\'! 

Fig. B-'2 Ov'ildro-Tral': 

Quadra-T rae Tra nsf'!r Co:.e 

Cherok*-·W~~9'i>llf.:(V-- 1"r1.•tl.: 

rnANSff.'ll CA.<;E 
tlRAtN f'LUG 

J4.25.;j '/ 

Tlv; QU<ir~r.;~-Tr .:tt ·:r:.!.t'if,fN e<l:.~·~ ~It:"':'> rt/l':'. :·<>en.(;re p<!. l" ... 
it.,di<:. ot '';i.'LN\uk:d 11.:.1 rr:;· .. ~.r)on !}.;;,~;. £. ~!: I r~)er :o Sec··· 
f'i,;!' ?· ... Tr;,.:Jf-:t-.~1: (';i.!i.<::l. 

Manual Transmission Transfer Case 

f.i!'. •.~ SAE ~0 G~ar L1• iJ!·!eartt of A f'!, GJ>~. tfUU.iity . 
M~un:tl. t.ran;.;mi~sion am'! tran:'\fer \:.<Lge h.1 ~.•f · n:ust i.w 

cht~k<'.d t1.nrl!or chanf~~;-d at t.i";(' •.;<:.m(' tim..' . Cb·~c:k bf,th 
tmit::>. 
• Nllr l:'n :d lJriv!ng (H)· Every G,O()(i di.~ :.; 
• Stll<.:re driYin~ilHJ) · F?:Ny :l,i)(UJ m.ii~!'> 

TlH· fi1 l ludt:• is lve:.tl'.~'d. on the t·;gili: •)f the ti'!re~>.
sp€:(:d r.nJnsmissioH an<'i tran.,fcr <:<ti'f1 and •)n the ieft
hand .<~ide uf t:w four -!!pi:t'd tran:;missi1; n. To d:eek 
lube lC\\:1(:; i. remove th 1: tt!ir~sni~!!ion ;1nd. tran.stl'!" 
easf~ fill p!ug'l::.;;J. Lub~: ~houic! h€ i<!vel v:it r ~~ac:h fin 
h<:,le. 

Lube Change CJ Models 

• Every l fd)OO mili!,;. 

Wagoneer and Truck 

• ~};Hry 30,000 miles 
Rtlfl'li)\'P fiil plug(R) and tl rain etJm ph~ tt:l l.y. Repla<;e 

drain plug!::~ ;. l'nll to lt:·v~. J of fill htAe(;<~ ) . Heplac~ fill 
plu~r(s) . 

Shift Control lever Assembly and linkage 

Use ChaH::>is Lubricant NLGI ~o. 2 (or equivalent). 
Lubrieatc at luhc fit ting e\' ery 2i),000 mJleg (4(1,200 

kml. 
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8-6 MAINTENANCE ----------------------,..1 

linkage Pivot Points-All Models 

Lubricate ph•ot points periociieally with p<~netrating 
lubricant · DuPont PM6. No. ~911, or its equivalent." 

Propeller Shofts lubrication 

Lubrication Frequency· 

• Normal Dri\·ing (R'~-Every ,')0,000 miles (80,400 km). 
• Severe Driving (H.D) - Every 2!;,000 miles ( 40,200 km J. 

Sleeve Yokes (Splines) 

Usc Chassis Lubricant NLGI No.2 (or <~quivalent) 
Apply grease gnn pr(!SSUrt~ to sleeve yoke lubrication 

fittin~ until lubricant appears at pressure relit.~f hole in 
wekh plug at. s lee\·e yoke end of spline. At this point, 
cover prcs!'lure relief hole with finger and continue to 
apply pr('ss ure until g rease appears at sleeve yoke seal. 
This will ensure complete lubrication of spline. 

Single Cardon Joints 

Use Chassis LubricantNGLI No. 2 
These assemhlie!S are sometimes referred to as "not 

r e-luhrical" joints because they lack a grease fitting on 
the journal cross. 

They must be disassembled for lubrication. 

Double Cardon Joint Constant Velocity 

Use only special lubricant, Jeep Part No. 999633. 
Mark the front propeller shaft and pinion yoke to 

ailsure proper alignment during assembly. 
Disconnect the front universal joint from the front 

axle. Move the front end of the shaft to the right as far 
a:s possible. Rotate the s h:tft until the lubrication hol~ 
plug in t he center bea ring can be easily seen. Remo...-t~ 
the plug. Use a.n ex t ended point lubrication adapter 
:mch as Alemite Adapter, Number 6683 (or equivalent) 
to lube the joint. Install the hole plug. 

Align the marks on the propeller :;haft and pinion 
yoh. ConnHct th(! frnnt unh·ersal joint t o the front axle. 

Axle Differentials 

Us~ Gear lubr icant. "7\-f!l-L-:WlflB, Grade SA.E:-80 for 
,~ l i diffenmtia ll:i ex.c•.cpt Tnu::-Lok, ~...-hi(·h re!iuire~ spc
t•.ial1uhricant, Jeep Part ~o. 9·1556. 

The Ax!t> Model Nnml)t>r is cast. on the axle hnu~ing 
(fig. B-4L 

lubricont level 

• NOI' I'tj~d Dri\· ing t){)- r),l)f)O mile~ 

• Sv.;cro::· Pl"\v in~ (Hf.i"\ - ll:,:ery :~.(!!)(! miie::-. 
Rt=.~!nt.:'d: . ~~u; p;\J~ ~~ fi g. }\-f;~. 1'h~~ I·r,r1...,~·i\;O:H1~ 1r:.'.l'f.~t 

dwuld b~; at t..JJ ,~ lf~.-~~i of tiie fi!l hole. 

Fig. B-4 Axle Differential Model Number location 

J42570 

fig . B-5 Rear Axle Filler Plug Location (front Axle Similar) 

lube Change • All Models 

Every 80,000 m iles 
( ll Rt:\mOvt~ the axle differential hou~ingcover. 
(2) Al lo\Y lubricant to drain out. 
<:~} On all d ifferentials (exeept Trac-Lnk) flush the 

d ifferential with a flu~hi n g oil or ligh t £'ngin~? oil t (l 
clean out the hom•ing (do not u:::.e ·.vat~r . steam. kcnr 
sE>n<' or gasolinl' for 11ush ing). · 

(4) Check <:ondit.ion of the d if!e t'C!~tif!l ht; :1sinl! r:•~YN. 
ga~ket . RcplcH:c if n<-!c<~ssai-y. ,. 

(5) ln:"tall g-a::;kt~t and c !ff'He!"!Liat h•>U~ing <:OV~r. 
(t)) TiJ?hten l.ht~ t:1-.v~r bo!t.;; 1'> to 2;) fo{rt-pnnnds. 
1_7) Rem.()ve the fill pbg- and add 1ww lubriennt to fill

hole kv~~l. 
(S l Replacf~ f.i!l plug. 

CAUT.lON·: Ttrw-·.J,,·of:: di])i'"f"f>lh•:l.i.'; ;•w.y b~ c!.e·~<ted 
(111../,f.l i.Jij dv.;H~H'.~ ;n,i;J.(?I!J i/!.t tOt./{·. a,;.-:J 1•·i,:J; 'i{i' ~~·if.i; t;ll~ft:~l 

'~tgs . Do rwt.flu.~:h t.Jw unii. 
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- - --------------------MAINTENANCE B-7 

Front Wheel Bearings 

Ust: Whec:l Hf:arinf.! Lubricant ~l.GJ N(l. 2 wit.h a 
tith iu mba~~ I.E:P Ti-TJ~· or equ 1\ ~1 ;,• r. t) . 

Lube en:~ry :!fi,OOO mi!e:-> 
To lnbrit.:ate from and rear ·.~:heel bE:aring:;; ir i:;. nec:c~

sary tu n~rnove. dt'ar:, i n~pel~t, ::q1 ::H~k ::~nd adj ust t.hem. 

Adivstment 

Adjnl:lt raent. of \v!wcl bearin$._..'R is eritieal he.eau::;e it 
establishes tlw r unning t·h~~n·antl? of: l.lw ·wht~el bcar ing.s. 
Adjus t nHmt that. !s too t ight. preloaJ s the be~rdnt,JB and 
canfW$ th em to run iH•t. J.,oo;.;e be~1 r ing~ permit tht~ 
dru rn huh to sh i.fl 11 ~ p(l;:; it iM'. <H1 t.b e be a rin g::; as t he 
thrust loads vary with accelt~ril.ti•>n, hraking: a nd eor
nPring. Loo~c bea.ringt> can aiso eauge erratic: st~ering. 

Rear whed hearings on tht: J -2.0 Tr.uc:k (!l'lodl~l (~().Full 
~""'loating "Re~r Axle) are adju<ltahle. Hear ,.,.-heel bt.-.ar
ings on all oth ~r. model f". (Model 44 rear Axle~) do n'lt 
require auj u:st!lt(•Ilt. 

Steering Gear ( Non-Power) 

Lu br.ic ~t i.on Freqoenc~, - Ever:~-- fdlOO miles (8,000 
km) 

Ldt-Ha nd-Drh·t~ Yeh ides-
u~w spedallubri<:a.nt, Jt~ep Part No . 940657. 
Check a n d / or fi ll by removi ng the sidtl co,:cr bolt 

{opposite the adjuster !;c rew;.. Lu briccl lll !'lhou.lil be to 
level at. t.he bolt hok t'fig. B-l1. If lubr-iean t l<~rel is 
abnormally low, eb c(~k for l~aks. 

Steering Linkage 

CJ Models 

1:se Chasf;is Lubl'icant J\"GLI 1\o. Z (t)r equivah:.nU. 
Lubrication J.'r,:qtWll(~.y· 

• Norma! Dri·..-ing (R) -Ev~ry \000 m iles !8,000 km) 
• Scvc!re Driving !HD )- :t~'i er~ H,OOO mih!:5 (-"!,~)0() krn) 

Cherokee - Wugoneer - Trv(;k 

• Ko rnJ&.I dri,:ing(H) - E1·ery 1S,OOO miles C:~-1..1110 km) 
• ~even~ j )riv ing(JfD) - 8 ver.r .'i,tl(lfl miles (8,00() km) 

A lubricati ng han•.i pm .is n-q llirr.-.-i. :"\! :,va:;;; wipe 
fit t:i ng clt'rtr.l ~~~~fn!'~! "n; i)ri c::~.i ir:g- { n!;;. H-G ,t. f{I~ I ::.CtV(• (~';
ce::~:-; {;JLI' tt~•nt fr·(Jtn f! t ~.~I~g:; .. :;.ft(!r i lf\Yri(~:.1.tio:l l:~ .:~'H.r::

p1f.:·ted. 

SERVtCE-WHtlE VEHIClE 
IS BEING REFUElED 

Battery 

Chct:k !~n~l.. tf 1:<~~<:~;:-;...;· '·"J'. gdG di:;r.;},;:.ti w<:rtPr :•~ br:ng 
l~'<~· ! ~o tbf: br,twm ::~ ( .fiJk.': w•:-ll:.;.. 

ll \' i~:. u a i (. }.t~::·f: k !fJ h.':J' ~ ~r~d {f~ ;}, ~:e r Ci r t. }, (• r ~~{~ l' t.: j <;•'2 is r r-" 
·~.~~Ai~·(~'·:.t) ;··ef\:;t ~(~ t.l:e l~~l'.:·,·:t(·:(~n1 ~7h!(''(. ~:.;~' f·.Jt G':·H'l}} .. _:··i:e 
tr~i o-r tr~~:J..if.,t'l.. 

Fig. B-6 Steering Linkage lubrication Poi nt-; 

Rodiator Coolont 

Tfw faetMy install1:d ar.tifr~>.t·zt· cnni~Lrtt: should pro·· 
vicl<: ~ati:->fad:or:v proteetion for r.-.vo y1~ars if t h·~ Zif1 p<:~r
c:o:nt coneentration i" utaintained. However. dtt:r t.ht
f;l<.:torr fi ll is drained. lhe <.:fJO!ing s:mtflj!l :::<hvuld hP. 
drained, l'!ushed, and refil!ed aumli!Uy, prdt~rall:_v "in 
ea rly fall. All-SI:.'afion Coolant or olber bigh-c.rnal!t v· 
ethylene Klscol antifret":z.;~ <:<il.llant. ::;h<,-.:dd b~ :;~(·d i;1 
the system year round. !<'ill with antifret!7.'i! cno!ant 
and water in :10-60 propm·til)ns to pro\·kk <)4 d i:g ii;C:'i 

P frce7.ing pTOtl'ction.. The GO·fiO r~ixi.nrc1 !{lwuld be 
rn.ai.n tained tht·ollt~hout the yeu.r te pro ~:· ·id<': ~~ood c\".rro·· 
s ion inhibition al:t well as ant.i.boU prnr~~~~tion, ~(' tl<::~.<f~D
t.ial dur-ing summer. 

Radiator eoolant. tc·,:~ i i\hould he th~ckcd whf::n the 
engine is c:old, if a t all possible. 1f the r.n.diato.r cap i:=; 
l'(lmo,·ed wh t.'n the system b at a ltig-h nperati n~; t~·m 
pt\rature. the (:oolant maJ boj J and ~~pu rt out, Jue to 
th~ release of prt!ssur·e. Coolant !o~ t in t.hil-:\ rrwnn•,!r 
must, of course, lw repl<u~ed. If wr,)am :<hould. b\: 
needed, fill radiator to approxima tely ontt-half heh !(, 

one inc:h bdo,,.· the filler n c~:k w·hen hm. or 1-i/2 inch 
to 2 inches \,·hen cold. add a rn ixtun: of. equ;:d pa1·t;; (:f 

:\11 -S~a&on Co~,lant o!· anlltht:r qunlit.~· b:-;wd pH·· 
man(•n i. antifre~ze (ethylt!tlf. glyr.oll ;md !Jlll"P wate!·. In 
an emcrgr.ncy. pla.in ,•:atcr ma.v be used. Chcd~ t h: 
ft·ccz<~ proteetitln at tfw {~;,~ l'lit~::o t opptirtunit.y, <~:.5 til(; 
addition nf plain water wil.t rt·d~t<:~: t.h;;: ant!fr~t':.'Zf: p rll
t.ection aff.oerkd hy 1 he eool<ltlt. Dn nr,t •Jv~· ~'"fiiL il'; :(•;;s 
r,f c•>olant. d llf· to exr.•an~i<J!J will re~ult. 

Drive Behs 

\"isuH,Ilr in8Pf:t·.t. the; rh·i vt:: bett·~\ n::,ed f.:•l' tl !'~ •.:.ocdi::1;~; 
~J V!ltc~'11 h,- altt'"r:·:t!tYt' •\·~~~ .• ,.,. l ·~'n ',.'t·l •. :r "····rr•·J ,,, .• 11 : ·· · ~ • • • .. "'· · I. • r ~ ' · .a. - ' .. ' · 1 1 .. - "'"' _ _ .. a • , ("" • 1 l.t .1... >. • '·' . ' · •· •., .. 

~~!ru: dri,·t!1 4Cr:t~i$eJtl •.~s :'t;r ft·t!~,~ ed. .. - :.:raci.t.~;d .. 0~: <'if~·~·.!t ·~t~· 
r ;l.i.t;.i condit ir>r., aml n;;.:hK'"- j f rec~l:i :·.::ri. 

lt~fer t-o th t:' t :\ton~~g !:;e c:~:lon fc-..r dcta 51~<' ~Lt.:1l~t.(:.t ;·,.r.u~c~~ 
inforrnath1n. 

Engine Oil 

Prior ~" d~~:t'k ing the •JH J.~ve!, ~iuA+~r ~·,..t f fid.,~~:t t ~rr.e 
v• :~l\f, .,.,.- 1 hE: '>it :.1) (~·~;~n b;:.-::1<: i11 h1 th~.: -:."\ pHJL .•'. ddia.(l, r.1i: 
b~t 'N\~(~t, c~Jy.~;.r:· f~t.~ ;' ·: l· f~~~·,.· bf. nr.!(·,~::-tH~ry ·i}l.:.t onl.v :·~· thf ·;~·!•.,· r.~ l 
t·'~ ~ ... ,,c. ·N '·;,r :.·.:·v;·t·· ,.,.,,L •. 1 ... o:· r·h, flt' c·, .,,;~··· · 

... t., ...... .. • _. .. t ,, • • • .. .t. J •• • • .1. r.-.. • >. J • r~ .. .. ,._, "' 1•. !.'. 
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B-8 MAINTENANCE ----------------------,.1 

NOTE: Oil level should only be checked when the en
gine is warm, as cold oil dra:ins back to the oil pan very 
slowly. 

Wiper Blades 

Long exposure to heat and road splash tend to hard
en the wiper blade rubber, thus dest roying efficiency 
and adding to the possibility of scratching the wind
shield. When the wipers smear or do not clean the wind
shield, replacement is recommended. 

Windshield Washer Solution 

The windshield washer solu tion container is located 
under the hood. This container must be refilled periodi
cally with water and, if desired, a washer solvent . 

OFF-HIGHWAY 
OPERATION 

Adequate lubricat ion becomes increasingly im
portant when vehicl es are used in off-hi gh way opera
tion. Under these condit ions, all operat ing parts of 
both the engine and chassis are subjected to un usual 
pressures. At t he same t ime, such operation is usually 
under abnormal dust and dirt conditions, making add i
tional precautions necessary. The importance of cor
rect lubricat ion for the condit ions of operation cannot 
be overestimated. 

Engine Oil 

It is important, that the oil be changed after 3,000 
miles or 3 months . Watch the condition of the oil closely 
and change it immediately if it appears to be contami
nated . 

Air Cleaner 

Care of the air cleaner is extremely vital to the life of 
the engine. Pay particular atten t ion to the amount of 
dust and dirt in the air taken into the engine through 
the air cleaner. When dust is not noticeable in the a ir, 
service the air cleaner each 5,000 miles. Whenever the 
air is noticeably dusty (for example when the vehicle is 
dr iven on secondary roads or through fields) then serv
ice the air cleaner more frequently. Under extreme con
tinually dusty and dirty conditions, such as when the 
vehicle is operated in clouds of dust and dirt, service 
the air cleaner daily. 

A thermostatically-controlled air inlet housing for 
th e carburetor air cleaner (TAC) is used on all J eep 
models. TAC requires no service, except to be sure all 
vacuum line connections are t ight. 

Chassis Lubrication 

The period of lubrication depends entirely upon the 
type of work being done. Using the specified interval 
given in t he Mech anical Main tenance Schedule as a 
guide, lubricate at safe intervals required for the parti
cular type of operat ion. Under extremely dusty condi
t ions lubr icate these po ints daily. Be sure to force 
enough lubricant into each fitti ng to force out the old 
lubricant wh ich might be contaminated with grit and 
which would cause rapid wear if allowed to remain. 

Do not place lubrican t on the var ious ball and socket 
joints or pivot points of the hydraulic lift linkage as dirt 
will accum ulate to for m an abrasive mixture. It is best 
to simply wipe these parts clean with a cloth . 

Manual Transmission and Transfer Case 

For economy, the combined capacity of the two 
housings is small which makes it important that the 
lubricant be changed at regular intervals. For off
highway use, dra in both every 30,000 miles and fill to 
the fill plug opening levels. 

Axle Differentials 

Because of the higher pressure developed in the axle 
assemblies with heavy-duty operation, drain, flush, 
and refill the differential assemblies every 30,000 
miles. Use only flushing oil or light engine oil to clean 
out the housings . 

CAUTION: Trac-Lok d~fferentials rnay be cleaned 
only by disassernbling the unit and wiping urith clean 
rags. Do not flush the un'it. 

NONSCHEDULED MAINTENANCE SERVICES 

A Jeep veh icle is a fairly complicated piece of machi
nery. Most maintenance needs are taken care of on a 
scheduled basis as listed in the Mechanical Ma intenance 
Shedule chart. And, while constant improvements by 
Jeep Corporation engineers have extended the intervals 
between major chassis lubrication periods, the veh icle 
will need a number of nonsch ed uled se r v.ices and 
ma intenance rep lacements. Need for th ese is deter
mined by road, load, weather, terrain and other varia
ble operating conditions. 

HEAVY -DUTY DRIVING 

Heavy-duty usage refers primarily to farming, 
pol ice, Government, and commercial load-carrying ap- · 
plicat ions as well as th e tow ing of t rail ers we igh ing 
over 2,000 pounds loaded. 

In all types of load-carrying applications and trailer 
towing, owners should be advised to avoid overloading 
and severe-condition operation which might cause 
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"1---------------------- MAINTENANCE B-9 

brake, engine, axle, steer ing, suspension, tire, or other 
failure. 

Special driving conditions - cold weather short trips, 
high-speed trips, driving in heavy-dust - also call for 
more frequent air cleaner service, oil and filter changes, 
plus other heavy-duty (HD) services as outlined in the 
Mechanical Maintenance Schedule Chart. 

CLUTCH INSPECTION AND ADJUSTMENT 

The clutch pedal must have free play to prevent 
premature release of the throwout bearing and resul
tant clutch failure. 

Manual transmission clutch adjustment should be 
verified at 15,000 mile intervals . Refer to Clutch section 
for detailed service information. 

Emission Control Services 

Periodic maintenance consisting of inspection and 
required services is necessary to keep the Emiss ion 
Controls operating at satisfactory control levels. 

Refer to Emission Contro l - Section 4A for complete 
detailed procedures and specifications. 

TIRES 

Tire Condition 

Inspect tires often for visible s igns of underinflation 
and uneven wear, which may indicate need for fron t
end alignment, tire rotation , and wheel balancing. 
Five-thousand mile serv ice in tervals are reco m
mended. 

Mud and Snow Tires 

A Jeep 4-wheel drive vehicle, and especially vehicles 
with Quadra-Trac drive, must be eq uipped wi t h t he 
sam e s ize tires of equa l circumference on a ll four 
wheels. Therefore , should mud and snow ti res be re
quired they must be installed on all four wheels. 

These tires should be operated at full-load inflation 
press ures . Sustained speeds over 75 mph for one hour 
or more are not recommended for mud and snow tires . 

Traction 

The driver can spray both rear tires with Jeep Liq
uid Tire Chain (aerosol can), or equivalent, to improve 
traction on snow or ice. A mild rocking action will 
help free the car from snow, mud, or sand by moving 
the automatic transmission lever from D (drive) to R 
(reverse) in a repeated pattern while applying 
accelerator moderately (shift from 1st gear to reverse 
for manual transmission). Do not race engine, avoid 
spinning ti res, limit rocking time. 

On wet or roads, a water wedge ean build up 
between the tire and road. This hydroplaning action 

could cause loss of traction, adversely affecting control 
and braking. Slow down in rainstorm or when roads 
are wet or slushy, and by all means take advantage of 
4-wheel drive traction . 

Repair 

If it becomes necessary to repair a tire due to punc
ture, the ti r e should be removed from the rim a nd a 
combination vulcanized plug and patch should be ap
pl ied from th e inside. Externally appl ied plugs, blow
out patches, and aerosol-type sealants should be consid
ered only as emergency repair. Tires with emergency 
repairs should not be driven over 50 mph, nor for 
more than a distance of 100 miles before permanent 
repairs are made. 

Pressures 

Correct tire pressures depend on tire size, t ire ply, 
gross vehicle weight rating (GVWR), vehicle load, and 
the type of drivin g. 

For satisfactory 4-wheel drive operation , a Jeep 4-
wheel drive veh icle MUST be equipped with the same 
size tires of equal circumference on all four wheels. The 
tires then must be inflated to the pressure recom
mended by Jeep Corportion - at all times. 

Tire inflation should be checked and adjusted to re
commeded pressures periodically (at least monthly), 
especially when extreme changes (20 oF.) in average 
seasonal temperatures occur. Tire inflation pressu res 
should be checked and adjusted when the t ires are cold
driven less than two miles at moderate speeds of less 
than 40 mph after the vehicle has been at rest for at 
least six hours. 

Do not reduce inflation pressure if the tires are hot
dri ve n over 10 mi les in excess of 60 mph - as t ire 
pressure may increase as much as 6 psi over cold pres
sures. If tire pressure must be adjusted while hot, tem
porarily set pressure at 6 psi (10 psi for sustained high 
speeds) greater than specified until such time cold in
flat ion pressure can be checked and adjusted. 

The correct tire inflation pressures, under any given 
set of driving conditions, may now be determined by 
referring to th e Tire Inflation Pressure (psi) Table. Cold 
inflation pressures are those measured with the tires at 
approximately the prevailing atmospheric temperature 
and do not include any inflation buildup caused by 
heat from vehicle operation. Pressures specified are 
precisely measured for the tire sizes recommended for 
each Jeep vehicle model at the GVW rating. 

Rotation 

Rotating tires every 5,000 miles is recom mended to 
assure overall tirl' life by equalizing wear. If no 
spare is used, follow the fou r-tire rotation dia-
gram (fig. B-7). If uneven tire wear should occur 
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B-10 MAINTENANCE---------------------,.1 

sooner than 5,000 mile intervals, the tires should be 
rotated more often. Whenever t ires are rotated, the in
flation pressure should be readjusted, and if the tires 
were balanced on th e vehicle, they should be 
rebalanced. 

( ] ( ) 

FRONT 

( ) 
/ 

RO T AT ING 5 TIRES 

( ] 

FRONT 

f 
ROTATING 4 TIRES 

I 

I TREADI 
STILL 
GOOD 

Fig. B-7 Tire Rotation 

Fig. B-8 Tire Condition 

GLASS- CARE AND HANDLING 

l l I I 
TREAD 
WORN 

1 
J41159 

J42572 

Clean windshield and windows promote safety and 
comfort in driving. However, care in cleaning should be 
exercised. 

Do not clean glass with a chamois or cloth which has 
been used to wash the car or has collected dirt and fine 
grit or sand. Such foreign materials will cause scratches 
in the glass and, in some cases, may obstruct vision. 

The windshield is subject to severe road splash es 
when following other vehicles. These splashes may con
tain various types of oils and other substances that will 
stain and streak the glass by use of the windshield wip
ers. 

To remove this foreign substance, use POWDERED 
BON AMI or equivalent on a cloth dampened with wa
ter to clean the glass and wiper blades. Then wash these 
parts and rinse with water. 

The wiper blades should be cleaned prior to 
cleaning the windsh ield glass. 

INTERIOR TRIM CARE 

The fabrics and vinyls used for interior trim are se
lected for their durability, fade-resistance and color
fastness. Frequent dusting with a whiskbroom or 
vacuum, and wiping with a damp cloth followed by 
toweling dry, will help keep upholstery and interior 
trim clean and attractive. 

Imbedded dust and grease, oil, li pstick and other 
stains may be removed from fabrics with fabric cleaner 
or Jeep All-Purpose Cleaner, or equivalent. Plastic and 
leather cleaner is specifically recommended for vinyl 
trim. 

Removing Stains 

When using cleaning fluids, dampen a clean cloth 
with a fluid and start rubbing lightly around the out
side of the spot, gradually working to the center. This 
method keeps the spot from spreading and is less likely 
to leave a ring. The fo llowing suggestions will be helpful 
in removing stains: 

Battery Acid 

Pour household ammonia directly on the spot and 
allow it to remain for one minute. Rinse with cold wa
ter. It is essential that such t reatment be app li ed at 
once as the acid will permanently damage the fabric 
with in a few hours . 

Grease and Oil Stains 

Use fabric cleaner. If the fabric is saturated with oi l, 
pour cleaning flu id directly on the spot. Then soak it up 
by pressing a white blotter on the spot. Do this before 
cleaning with a cloth dampened with cleaning fluid. 

Milk Stains 

Use warm soapsuds. Sponge the stained area until 
stain is removed. Brush with a whiskbroom, with fiber 
pile when wet and against the pile when dry. 

Water Spots 

Sponge entire panel with a cloth dampened with cold 
water and then sponge the spots with fabric cleaner. 

Chewing Gum and Tar 

Cool the spot with ice cube to make the tar or gum 
brittle, then carefully remove with dull knife. Remove 
any residue with fabric cleaner. 

Blood Sta ins 

Use cold water . If this does not remo ve the en tire 
stain, pour am monia on the spot; then ru b with a clean 
cloth . 
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~1---------------------MAINTENANCE 8-11 

NOTE: Never use hot water on blood stains as this 
will only set the stain. 

Candy Stains 

Use hot water on all candy stains that do not contain 
chocolate. If a chocolate stain, first rub out the stain 
with a clean cloth dampened with fabric cleaner. Then 
scrape with a dull knife and rinse with cold water. In 
either case, after the spot has dried it is advisable to use 
fabric cleaner 

Fruit Stains 

Rub vigorously with a cloth dampened in hot water; 
when dry, use fabric cleaner. 

Ice Cream 

Follow the same procedure as for fruit stains. 

lipstick 

Pour a small quantity of fabric cleaner directly on 
the spot. Press a clean white blotter over the stain. Re
peat this process, using a new blotter each time until 
the stain is removed. 

Floor Coverings 

Nylon pile carpeting will resist wear and retain its 
depth of pi\f for a much longer time if it is vacuumed 
frequently to prevent dust and dirt from being ground 
into the fibres. 

Rubber or vinyl mats may be washed with soap and 
water. 

Headliner 

Headliners with vinyl-coated surfaces can be cleaned 
easily using light pressure with a clean cloth or sponge 
and mild soap. 

CAUTION: Never use volatile cleaning solvents, 
such as ga.soline, naphtha, turpentine, paint thinner or 
carbon tetrachloride in the interior of your vehicle. Nor 
should laundry soaps, bleaches, tints or caus tic cleaners 
be used. They may injure or fade trim material. If you 
choose to use them they should be tested on an obscure 
area before use. 

CAPACITIES 
Capacities, ApproxImate Refi II U .S. Measure Imp. Measure 

Engine Oi I (includes 1 quart 
for f i Iter change) 
• 232 CID & 258 CID engines 6 quarts 5.0 quarts 
•304 CID, 360 CID & 401 CID 5 quarts 4.2 quarts 

engines 

Cooling System (Includes 1 
quart for heater) 
• 232 CID & 258 CID engines 10.5 quarts 8.7 quarts 
• 304 CID engine 13 quarts 11 .6 quarts 
• 360 Cl D & 401 engines 14 quarts 10.8 quarts 

Transfer Case 
•Model 20 3.25 pints 2.7 pints 
• Quadra-T rae G) 3.5 pints 2.9 pints 
•Quadra-Trac w i th Reduc- 4.5 pints 3.7 pints 

tion Unit G) 

Transmission 
• Manual 3-Speed - 6 cyl. 2.5 pints 2.1 pints 
• Manual 3-Speed - V-8 2.75 pints 2.2 pints 
• Manual 4-Speed 6.5 pints 5.5 pints 
• Automatic- Change Only 5.0 quarts 4.2 quarts 
• Automatic -At Overhaul 11 .0 quarts 9.2 quarts 

Differential 
• Model 30- Front Axle 2. 5 pints 2.1 pints 
•Model 44- Front or Rear 3.0 pints 2.5 pints 

Ax le® 
• Model 60-3 (FF) Rear Ax le@ 6.0 pints 5.0 pints 

Fuel Tank (Approximate 
Gallons) 
eCJ-5 & CJ-6 15.5 gallons 12.9 gallons 
• Cherokee & Wagoneer 22 gallons 18.3 gallons 
• Truck 19 gallons 15.8 gallons 

CD Quant i ties listed are for SAE 30 (good quality) 
Non-Detergent Motor Oil (Ash land Valvoline 
Preferred). Add eight ounces of Concentrate, 
Jeep Part Number 8123004. 

®Capacities of conventiona l and Trac-Lok rear 
axles are identi cal. 

J41206 

'"··-·--·-- - ---
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B-12 MAINTENANCE---------------------rl 

TIRE INFLATION PRESSURES (PSI) 
Inflate tires cold, before running. Do NOT reduce pressure if tires are warm . 

NORMAL LOAD (1) MAXIMUM LOAD (21 

GVW LOAD SUSTAINED DRIVING SUSTAINED DRIVING 
MODEL RATING TIRE RANGE OVER 65 M .P.H.(31 UNDER 65 M.P.H. OVER 65 M .P.H.( J ) UNDER 

FRT. RR. FRT. RR. FRT. RR. 

E78x15 8 24 24 20 20 28 28 

CJ-5 3750 F78x15 B 24 24 20 20 28 28 

& (3900 H78x15 B 24 24 20 20 28 28 

CJ-6 CJ-6) 7.00x15 0 40 40 30 30 45 45 
6.00x15 c 40 40 30 30 45 45 

WAGONEER 5600 F78x15 B 31 31 27 27 32• 32• 
& H78x15 B 25 25 21 21 28 28 

CHEROKEE 

WAGONEER 
& 6000 H78x15 B 26 26 22 22 32 32 

CHEROKEE 

TRUCK 5200 G78x15 B 32 32 28 28 32* 32• 

25/45 5600 H78x15 B 28 28 24 24 32 32 

7.00x15 0 45 45 35 35 45 45 

6500 8.00x16.5 0 45 45 35 35 55 65 

7.50x16 c 40 40 30 30 45 55 

TRUCK 46 7200 8.75x16.5 0 45 45 35 35 65 70 

7.50x16 0 40 40 30 30 55 70 

8000 9.50x16.5 0 45 45 35 35 55 70 

7.50x16 E 40 40 30 30 55 85 

*Speed limited to 75 M P H 

(1) Normal Load - Frequently selected accessories plus driver & two passengers (with CJ models, driver and one passenger) 

(2) Maximum Load -Gross Vehicle Weight Rating (GVWR) 

(3) Sustained d rivi ng over 75 M P H for Cherokee and Wagoneer 

TECHNICAL SERVICE LETTER REFERENCE 

FRT. 

24 
24 
24 
35 
35 

32 
24 

28 

32 
28 
35 

45 
35 
45 
45 
45 
45 

65 M.P.H. 

RR. 

24 
24 
24 
35 
35 

32 
24 

28 

32 
28 
35 

60 
45 
60 
60 
60 
75 

Date Letter No. Subject Changes Information on Page No. 

----- ----·---····-·········· 
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lA-1 

SIX-CYLINDER ENGINE 

Page 
Carn!rth.aft and Beorings .•..•................... 1 A-18 
Connecting Rods ....................... , ...... 1 A-25 
Cc.nneeting Rod and Piston Assemblies ........... I A-24 
Crankshaft .................................. lA-28 
Cylinder Block ..... , .......................... 1 A-23 
Cylind~r Head and Gasket ..................... lA-11 
Cylinder Head Cover and Gasket ............. , . . 1 A-8 
Cylinder Heud Re(onditioning . . . . . . . . . . . . . . . . . . 1 A-12 
Diagnosis Guide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 A-3 
Engine Assembly............................. 1A-6 
Engin<t Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 A-8 
Engine Removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I A-6 
t!lywhee! and Starter Ring Gear Assembly ........ 1 A-30 
Hydrculic Valve Tappets ....................... lA-14 
Intake and Exhaust Manifolds .................. 1 A-1 0 

GENERAL 

The 2:n and 2f>R CID are six-cylinder, in-line, over
head Ya}ve engines. Cylinders are numbered from front 
to rear. Firing order is l-5-3-6-2-4. Crankshaft ro
tation it~ <:ounterdockwise, viewed from the rear. The 
crankshaft is supported by seven (two-piece) bearings. 
The l:amshaft is supported by four one-piece (line 
bored) b(>a:rings. Due to the similarity of these engines, 
service ~rocedures have been consolidated and typical 
ii!ustrations are used, except where specific procedures 
and illustrations are needed to clarify the operat.ion 
(fi.g. J A-1 and lA-2). 

Fig. 1. A- I E1l9 ~ne As'!.embty- Sectional View 

Page 
lubrication System .................. , . . . . . . . . . 1 A-2 
Oil Filter ...................................... lA-21 
Oil Pan ...................................... lA-20 
Oil Pump .................................... 1 A-21 
Pistons ...................................... 1 A-26 
Rear Main Bearing Oil Seal ..................... lA-22 
Rocker Arms and She ft Assembly . . . . . . . . . . . . . . . . 1 A-8 
Shor! ~ng~ne Assembly ( Sh o't Block} ............. I A-30 II 
Specdu:atlons .............................. , . lA-31 
Timing Chain ................................. 1 A-17 
Timing Chain Cover ........................... 1 A-16 
Torque Specifications .......................... 1 A-32 
Valve Reconditioning .......................... t A-12 
Valve Spring -Valve Stem Oil Seal . . . . . . . . . . . . . 1 A-9 
Vibration Damper ............................. I A-1 5 

Service procedures for the 2:12 and 2.=)8 CID engines 
are basically the ~;amt>. Procedures that differ are 
noted in the text. 

I den tificotion 

8uild Date Code 

The engine Build Date Code is located on a ma
chined surface on the right side of the bloek between 
t.he number two and three cylinders I fig. lA<~). 

The numbers of the code identify the year, month 
and day that the engine wafl huilt and are decoded as 
follows: 

ENGINE BUILD DATE CODE EXPLANATION 

lst 
Charucter 

(year) 

2nd & :ird 
Charader 
(mont.h) 

4t:h 
Character 

(tmginc i.ype) 

~'58 ClD 

\. 
~ 

.\ 

5th 
Character 

iduy) 

.·.:l 
-------------~---------

r}'h,~ J~tle·? (4t.h (:i'HirH(:lel"J COntailled ln the (.'Ode 
identifit>!' Lhe engim~ cubic; 1nch di~placcmcnt, earhu
retor type and eompression raticJ. The letter<! are de· 
eoded afol fc,llow~: 

C•lmp. 
I<ntio 

·-----·-----... -" .... -·-·-·---
:\ 
E 

lV 
IV 1'.(1:1 
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1 Aw2 SIX·CYLINDER ENGINE ------------------"1 

.A41880 

Fig. lA-2 Engine Assembly 

Oversize or Undersize Components 

Some engines may be built with oversize or under
size components such as oversize cylinder bores, un
dersize crankshaft main bearing journals, undersize 
connecting rod journals or oversize camshaft bearing 
bores. These engines are identified by a letter code 
stamped on a boss (between the ignition coil and dis
tributor) (fig. lA-4). The letters are decoded as 
follows. 

Code 
Letter Definition 

B All cylinder bores - O.OIO·inch oversi7..e 

M All crankshaft main 
bearing journals 

P All conne.cting rod 

- O.OlO·inch undersize 

bearing journals -- O.OlO·inch undersize 

C Al.l <·amslulft 
h~aring hor~s -· {).010-inch on~rsize 

Example: The codt- letters PM mean that the 
crankshaft main bearing .iournalt> ~nd connec:t.ing rod 
journals are 0.010-inch undersize. 

LUBRICATION SYSTEM 

A gear-type posi.ti.v~ rli!-1plat~emenl pump is mounted 
<Jt l.h{: •.HHler~ide 4Jf t.ht~ hlo(·k opp(lsit(• to t.he number 
fon.r :nain ht>arlng. The pump dmw:s rtil through thE' 
screen aud inld. tubt~ fr()zn the ~urnp at tht~ rear of the 

Fig. 1A·3 Build Date Code Location 

oil pan. The oil is driven between the drive and idler 
gears and the pump hody. then is forced thwugh the 
outlet to the block. An oil gallery in the block chan
nels the oil to the inlet side of the full flow oil filter. 
After passing through the filter element, tlw oil passes 
from the center outlet of the filter t.hrollgh an o.i'i gfll· 
lery that channels the oil up to the main o.il ~~<.:lierv 
which ext~nd~ the entire leu!.!th of ~he block. 

Gal!erie~ extend downward from th~ m~1i11 oil g&fiery 
w the upper shell of each main bearing. The cnmk· 
shaft is cross-drilled and internally pat~se~ oil from the 
main b{~aring journals to the connecting rod jot:rnHI:-. 
E.ru:h connecting rod bearing ':ap has a small ~qni.rt 
hole: oil pa~se~ through the squirt hole and i!' thn~wn 
(•ff M tht~ rod rotates. This oilthr•Jwoff )uhri(:att:s the 
r:amsh~;ft fqbt~~. di~tributor dri\'(! gt!at. ·~yLw1{;.1. v•a}l<,, 
nnd piston pins. 
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,.1.____-----------------SIX~CYLINDER ENGINE 1 A-3 

OIL 
FILTER 
BOSS . -

. A4 1882 ' 

AJL700 11 

Fig. lA~S Lubrication System 

Fig. IA-4 Oversize/ Undersize Letter Code 

The oil supply for the rocker arms and pus h rods 
is obtained from the number three cam bearing where 
oil is channeled from a groove in the camshaft bearing 
surface to a gallery extending upward and through the 
cylinder head gasket. At this point, the head gasket 
forms a seal joining the cy linder block gallery with the 
adjoining gallery in the cy linder head. Commencing at: 
the number five rocker arm shaft support, the oil then 
flows into the rocker arm shaft to supply lubrication to 
the rocker arms and push rods. The push rod gu ide 
holes in t he cylinder head return the oil to the crank
case through the valve tappet area (fig. lA-5>. 

The hydraulic valve tappe ts rece ive oil directly from 
the main oil gallery. Oil is provided to the camshaft 
bearing'> through galleries. The front camshaft bearing 
journal passes oil through the camshaft sprocket to 
the timi ng chain. Rotation of the sprocket lu bricates 
t.he crankshaft sprocket and chain . Oil drains back to 
the oil pan under the number one main bearing cap. 

Condition 

EXT ERNAL OIL 
I.EAK 

SERVICE DIAGNOSIS 

Possible Cause 

I l I Fuel pump gasket broken or im· 
properly seated. 

( 2 ) CylindE-r head cover gasket hro· 
ken or improperly seated. 

{:3) Oil filter gasket. broken or improp
erly seat-ed. 

(4 l Oil pan side gasket brokt>n or im· 
prc>perly seat t:d. 

(i) I Oil pan front ml 8ea.l hroken or im· 
prop~1rl_:. .. Sl~~.1l':'d . 

Correction 

I 1 ) Replace gasket. 

(2) Replace gasket: check l~yllnder 
ht,ad cover gnsket flangf) and cyl
inder head gaskl-'i. surfact• for 
distort ion. 

1:~ l Hcpl.aetl oil filter. 

14 ) Replace gasket; clw,ck oil pan gas· 
ket t1angt~ for di:-<t-ortion. 

(3 i Ikplace ~o;e<ll: ch.~)ck timing <:.hain 
i..-OW:f ::tl>.d. i.lfl )JeW :o.eai. fb:rlgl'" /IJI" 

d.:irJ t,•)J. ttNI. 
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1 A-4 SIX-CYLINDER ENGINE -------------------"1 

Condition 

EXTERNAL OIL 
LEAK (Continued) 

EXCESSIVE OIL 
CONSUMPTION 

NO OIL PRESSURE 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 6) Oil pan rear oil seal broken or im
properly seated. 

(7) Timing chain cover oil seal broken 
or improperly seated. 

( 8) Oil pan drain plug loose or has 
stripped threads. 

(9) Rear oil gallery plug loose. 

(10) Rear camshaft plug loose or Im
properly seated. 

( 1) Oil level too high. 

( 2) Oil too thin. 

(3) Valve stem oil seals are damaged , 
missing, or incorrect type. 

( 4) Valve stems or valve guides worn. 

(5) Piston rings broken, missing. 

(6) Piston rings incorrect size. 

(7) Pistqn rings sticking or excessively 
loose in grooves. 

( 8) Compression rings installed up
side down. 

(9) Cylinder walls worn, scored, or 
glazed. 

( 10) Piston ring gaps not properly 
staggered. 

( 11 ) Excessive main or connecting rod 
bearing clearance. 

( 1 ) Low oil level. 

(2) Oil pressure gauge or sending unit 
inaccurate. 

(3) Oil pump malfunction. 

(4) Oil pressure relief valve sticking. 

( 5) Oil passages on pressure side of 
pump obst ructed. 

(() 1 Oil pickup screen or tube obstructed . 

Correction 

( 6) Replace seal; check oil pan rear oil 
seal flange; check rear main bear
ing cap for cracks, plugged oil re
turn channels, or distortion in seal 
groove. 

(7) Replace seal. 

(8) Repair as necessary and tighten. 

(9) Use appropriate sealant on gal
lery plug and tighten. 

( 10) Seat camshaft plug or replace and 
seal, as necessary. 

( 1) Lower oil level to specifications. 

( 2) Replace with specified oil. 

( 3) Replace valve stem oil seals. 

( 4) Check stem-to-guide clearance and 
repair as necessary. 

( 5) Replace missing or broken rings. 

(6) Check ring gap , repair as necessary. 

(7) Check ring side clearance, repair as 
necessary. 

( 8) Repair as necessary. 

(9) Repair as necessary . 

( 10) Repair as necessary. 

( 11) Check bearing clearance, repair as 
necessary. 

( 1) Add oil to correct level. 

(2 ) Refer to Section 3, Oil Pressure 
Gauge and Sending Unit Test. 

( 3) Refer to Oil Pump in this section. 

(4) Remove and inspect oil pressure re
lief valve assembly. 

(5) Inspect oil passages for obstruc
tions. 

( 6) Inspect oil pickup for obstruct ions. 
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"1-------------------SIX-CYLINDER ENGINE 1 A-5 

Condition 

LOW OIL PRESSURE 

HIGH OIL PRESSURE 

MAIN BEARING 
NOISE 

CONNECTING ROD 
BEARING 

PISTON NOISE 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 1 ) Low oil level. 

(2 ) Oil excessively thin due to dilution, 
pour quality, or improper grade. 

( 3 ) Oil pressure relief spring weak or 
sticking. 

(4) Oil pickup tube and screen assem
bly has restriction or air leak. 

( 5) Oil pump malfunctioning. 

( 6) Excessive main, rod, or camshaft 
bearing clearance. 

( 1) Improper grade oil. 

( 2) Oil pressure gauge or sending unit 
inaccurate. 

(3) Oil pressure relief valve sticking 
closed. 

( 1 ) Insufficient oil supply. 

( 2) Main bearing clearance excessive. 

(3) Crankshaft end play excessive. 

(4) Loose flywheel or torque converter. 

( 5) Loose or damaged vibration dam per. 

( 1) Insufficient oil supply. 

( 2) Bearing clearance excessive or bear
ing missing. 

(3 ) Crankshaft connecting rod journal 
out-of-round . 

( 4) Misaligned connecting rod. 

( 5) Connecting rod bolts tightened 
improperly. 

( 1) Pistan-to-cylinder wall clearance 
excessive. 

( 2 ) Cy Iinder walls excessively tapered 
or out-of-round. 

( 3) Pi,ston ring broken. 

Correction 

( 1 ) Add oil to correct level. 

(2) Drain and refill crankcase with rec
ommended oil. 

( 3) Remove and inspect oil pressure re
lief valve assembly. 

( 4) Remove and inspect oil inlet tube 
and screen assembly. (Fill pickup 
with lacquer thinner to find leaks. ) 

( 5) Refer to Oil Pump in this section. 

( 6) Measure bearing clearances, repair 
as necessary. 

( 1 ) Drain and refill crankcase with cor
rect grade oil. 

(2) Refer to Section 3, Oil Pressure 
Gauge and Sending Unit Test. 

( 3) Remove and inspect oil pressure re
lief valve assembly. 

( 1 ) Check for oil low level or low oil 
pressure. 

( 2) Check main bearing clearance, re
pair as necessary. 

( 3) Check end play, repair as necessary. 

( 4) Tighten flywheel or converter at
taching bolts. 

( 5) Repair as necessary . 

( 1 ) Check for low oil level or low oil 
pressure. 

( 2) Check clearance, repair as necessary. 

(3) Check journal measurements , re
pair or replace as necessary. 

( 4) Repair as necessary. 

( 5) Tighten bolts to specified torque. 

( 1 ) Check clearance, repair as necessary. 

(2) Check cylinder wall measurements, 
repair as necessary. 

(3) Replace ring. 
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1 A-6 SIX-CYLINDER ENGINE -------------------"'1 

Condition 

PISTON NOISE 
(Continued ) 

VALVE TRAIN NOISE 

ENGINE ASSEMBLY 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(4 ) Loose or seized piston pin. 

(5 ) Connect ing rods misaligned. 

( 6 ) Piston ring side clearance exces· 
sively loose or tight. 

(7) Carbon build-up on piston is 
excessive. 

Correction 

( 4) Check piston-to-pin clearance, re· 
pair as necessary. 

(5) Check rod alignment , repair as 
necessary. 

( 6) Check ring side clearance, repair as 
necessary. 

(7) Clean carbon from piston. 

NOTE: A clicking noise, upon starting the engine, reducing in level and disappear
ing after a short period of time is normal. This noise is due to a slight oil leak-down 
condition caused by value spring pressure exerted on the tappets. 

(1) Insufficient oil supply. 

(2) Push rods worn or bent. 

(3) Rocker arms or shaft worn. 

(4) Dirt or chips in hydraulic tappets. 

(5) Excessive tappet leak-down. 

(6) Tappet face worn. 

(7) Broken or cocked valve springs. 

(8) Stem-to-guide clearance excessive. 

(9) Valve bent. 

( 10) Loosen rocker arms and shaft as· 
sembly bolts . 

( 11) Valve seat runout excessive. 

(1) Check for: 
(a) Low oil level. 
(b) Low oil pressure. 
(c) Plugged rocker arm shaft. 
(d) Wrong hydraulic tappets. 
(e) Plugged oil gallery in block. 

(2) Replace worn or bent push rods. 

(3) Replace worn rocker arms or shaft. 

(4) Clean tappets. 

(5) Replace valve tappet. 

(6) Replace tappet; check correspond· 
ing cam lobe for wear. 

( 7) Properly seat cocked springs; re· 
place broken springs. 

(8) Check stem-to-guide clearance, re· 
pair as necessary. 

(9) Replace valve 

( 10) Tighten bolts to specified torque. 

( 11 ) Regrind valve seat/valves. 

Resilient rubber cushions s uppor t t he engine and 
transmission at three points: at ea ch side on t he center
line of the engine and at the rear be tween t he transmis
sion extension housing and the rear su ppor t cross
member . Rep lacement of a cushion may be accom
plished by supporting the weight of the engine or 
transmission at the area of the cushion (fig. I A-6) . 

If it is necessary to remove the front eng ine mounts 
and front crossmember to perform service such as oil 
pan removal, an engine holding fixture may be fabri
cated as illustrated in figure lA-7. 

ENGINE REMOVAL 

The engine is removed without the transmission and 
bell hous ing. 
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"1-------------------SIX-CYLINDER ENGINE 1 A-7 

CUSHIONS 

J42578 

Fig. 1 A-6 Engine- Front Mounts 

Fig. lA-7 Engine Holding Fixture- Typical 

(1) On the Cherokee, Wagoneer and Truck the 
hood must be removed. Mark hinge locations at hood 
panel for alignment during installation. Remove hood 
from hinges. 

(2) Remove air cleaner assembly. 
(3) Dra in cooling system. 
( 4) Disconnect upper and lower radiator hoses. 
(5) If equipped with automatic transmission, d is

connect cooler lines from radiator. 

NOTE: If vehicle is equipped with a radiator shroud, 
it is necessary to separate the shroud from the radiator 
to facilitate removal of the radiator and engine fan. 

(6) Remove radiator. 
(7) Remove engine fan. 

(8) If so equipped, remove power steering pump and 
drive belt from the engine and place aside. Do not 
disconnect the power steering hoses. 

(9) If equipped with air condi tioning: 
(a) Turn both service valves clockwise to the 

front seated position . 
(b) Bleed refr igerant charge from compressor by 

slowly loosening service valve fi t tings. 
(c) Disconnect condenser and evaporator lines 

from compressor. 
(d) Disconnect receiver out let at disconnect 

coupling. 
(e) Remove condenser and receiver assembly. 

(10) Disconnect the following wire s (if equipped). 
• Starter motor 
• Coil positive terminal 
• Alternator 
• Temperature gauge sending unit 
• Oil pressure gauge sending unit 
• Solenoid vacuum valve 
• Solenoid control switch 
• Throttle stop solenoid 

(11) Disconnect the following lines (if equipped): 
• Fuel line from tank at fuel pump 
• Vacuum line for power brake unit at intake 

manifold 
• Vacuum line for full vapor storage canister at 

air cleaner snorkel 
• Vacuum line for heater damper doors at in-

take manifold 
( 12) Disconnect accelerat or linkage at engine. 
( 13).-.Disconnect transmission linkage. 
( 14) Disconnect exhaust pipe at support bracket 

and exhaust manifold. 
( 15) Remove the oil filter. 
(16) Remove bot h engine front support cushion-to

frame retaining nuts. 
(17) Disconnect exhaust pipe at support bracket 

and exhaust manifold. 
( 18) Support t he weight of the engine with a lifting 

device. 
(19) Remove fron t support cushion and bracket as

semblies from engine. 
(20) Remove transfer case shift lever boot , floor mat 

(if so equipped) and transmission access cover. 
(21) • If equipped wit h a utomatic t ra nsmission , 

remove upper bolts securing transmission 
bell h6using to engine. 

• If equipped with manual transmission, re
move upper bolts securing clutch housing to 
engine. 

(22) Remove starter motor. 
(23) If equ ipped with a utomatic transmission: 

• Remove the engine adapter plate inspection 
covers. 

• Mark assembled position of converter and flex 
plate and remove converter-to-flex plate cap 
screws. 
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1 A-8 SIX-CYLINDER ENGINE-------------------rl 

• Remove remammg bolts securing transmis
sion bell hou sing to engine. 

If equipped wit h manual transmission: 
• Remove clutch housing lower cover and re

main ing bolts securing the clutch housing to 
engine. 

(24) Support transmission with a floor jack. 
(25) Remove engine by pulling forward and upward. 

ENGINE INSTALLATION 

(1) Lower engine slowly into engine compartment 
and align wit h the transmission bell housing (auto
matic transmission) or clutch housing (manual trans
mission). 

NOTE: On manual transmissions, make certain the 
clutch shaft is aligned properly with the splines of the 
clutch driv en plate. 

(2) Install transmission bell housing-to-engine 
(automatic transmission) or clutch housing-to
engine bolts (manual transmission). Tighten the bolts 
to specified torque (automatic transmission - 28 foot 
pounds ; manual transmission - top - 27, bottom 
- 43 foot pounds) . 

(3) Remove floor jack which was used to support 
transmission. 

(4) If equipped with automatic transmission, align 
marks previously made on converter and flex plate, in
stall converter to flex plate cap screws and tighten to 
33 foot-pounds torque. 

( 5) Install inspection covers (automatic transmis
sion) or t he clutch housing lower cover (manual trans
mission). 

(6) Install starter motor. 
(7) Install front support cushion and bracket assem

blies to engine; tighten retaining bolts to 28 foot
pounds torque . 

(8) Lower engine onto frame supports, remove lift
ing device and install front support cushion retaining 
nuts. Tighten nuts to 33 foot-pounds torque. 

(9) Connec t exhaust pipe to support bracket and 
exhaust manifo ld using a new seal, if required. 

( 10) Install oil filt er. 
( 11) Connect a ll wires, lines, linkage and hoses 

which were previously d isconnected from engine. 
( 12) If removed, install air conditionin g condenser 

and receiver assembly. Connect rece iver outlet to the 
d isconnect coupling. Connect condenser and evapora
tor lines to compressor. P urge compressor of air as 
outlined in Air Condi t ion ing section. 

CAUT IO N: Both serv ice values m ust be open before 
the air conditioning system is operated. 

(1 3) If rem oved , insta ll power st eering pump and 
drive belt; tighten belt to specif ied tens ion. 

(14) Install engine fan and tighten retaining bolts 
to 18 foot-pounds torque. 

( 15) Install radiator and connect upper and lower 
hoses. If equipped with automatic transmission, con
nect the cooler lines. 

( 16) Fill cooling system to specified level. 
(17) Inspect engine oil level and add oil as required . 
( 18) Install the air cleaner assembly. 
(19) Start engine. Check all hose connections for 

leaks. Stop engine. 
(20) If removed, install and align hood assembly. 
(21) Install the transmission access cover, floor mat 

and transfer case shift lever boot. 

CYLINDER HEAD COVER AND GASKET 

Removal 

(1) Remove air cleaner and PCV molded hose. 
(2) Disconnect fuel and distributor vacuum ad

vance lines at carburetor ; bend as required to allow 
removal of the cylinder head cover. 

(3) Disconnect PCV valve from grommet in cylinder 
head cover. 

( 4) Remove cylinder head cover screws, cover, and 
gasket from engine. 

Installation 

(1) Position gasket on cylinder head cover flange. 
Gasket tabs are to be positioned in cut-out openings 
in flange of cover. 

(2) Position cylinder head cover and gasket on en
gine and install screws. Tighten to 50 inch-pounds 
torque. 

(3) Connect fuel and distributor vacuum advance 
line to carburetor. 

(4) Connect PCV valve to grommet in cylinder head 
cover. 

(5) Install air cleaner and connect PCV molded 
hose. 

ROCKER ARMS AND SHAFT ASSEMBLY 

The intake and exhaus t rocker arms pivot on a com
mon shaft. The shaft is secured to the cylinder head 
by six bolts . The rocker arms are designed to accom
modate either ordinary valve spring retainers or ex
haust valve rotators. Solid steel push rods with hard
ened ends actuate the rocker arms. 

Removal and Disassembly 

( 1) Remove cylinder head cover and gasket. 
(2) Loosen shaft assembly retaining bolts from the 

cylinder head and remove rocker arm and shaft assem
bly, including reta in ing bolts. 
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"'1-------------------SIX-CYLINDER ENGINE lA-9 

(3) Remove roll pin and spring washer from one end 
of the rocker arm shaft. 

( 4) Remove rocker arms, spacers, retainers, retain
ing bolts, and oil deflector and place on a bench in 
same order as removed. 

Cleaning and Inspection 

Clean all parts wit h solvent while retammg the 
order in which they were removed from rocker arm 
shaft. 

Inspect rocker arm valve stem contact surface. If 
minor pitting has occurred, reface surface; if deeply 
pitted replace rocker arm. 

Assembly and Installation 

( 1) Assemble rocker arms, spacers, retainers, re
taining bolts, and oil deflector on rocker arm shaft in 
same order as removed (fig. lA-8) . 

NOTE: The rocker arm shaft oil holes must face 
toward the cylinder head. 

(2) Use two rubber bands to hold rocker arms in 
position as shown in fig ure lA-8 and install rocker 
arm and shaft assembly to cy linder head. Make cer
tain push rods are correctly aligned with rocker arms. 

(3) Work from center of rocker arm shaft outward, 
and tighten to 21 foot-pounds torque. 

( 4) Install cylinder head cover and gasket. 

DEFLECTOR MUST FACE 
THE PUSH ROD SIDE OF 

t THE ENGINE 

! / t ,.. ; a 

DISASSEMBLED VIEW 

READY FOR INSTA LLA TION 
AJ41048 

Fig . 1 A-8 Rocker Arms and Shaft Assembly 

VALVE SPRING- VALVE STEM OIL SEAL 

Nylon valve stem oil seals are insta lled on each valve 
stem t o prevent oil used for rocker arm lubrication 
from entering the combust ion chamber through the 

valve guides. The oil seals should be replaced when
ever valve service is performed or if the seals have de
teriorated. 

The valve spring is held in place on the valve stem 
by a ret ainer or an exhaust valve ro tator and a set of 
valve locks. The locks can be removed only by com
pressing the valve spring. 

NOTE: Exhaust valve springs used with rotators are 
shorter than standard valve springs. Also, these 
springs use a removable spring seat that fits under 
the spring on the cy linder head. Refer to Specifications 
at the end of this section. 

Exhaust Valve Rotator 

The 232 CID and 258 CID engines equipped with an 
EGR system, but without an Air Guard system use 
exhaust valve rotators . Exhaust valve rotators per
form two functions. Like ordinary valve spring retain
ers, they hold the valve spring in place. However, the 
second function is to positively induce rotation of the 
exhaust valve to increase durability of the valve seat 
and face. 

The outer housing of the rotator rides on the exhaust 
valve spring and remains stationary. The inner retain
er with valve locks retains the exhaust valve and outer 
housing. In addition, the inner retainer rotates slightly 
when the exhaust valve is off its seat. This rota tion is 
caused by the inner spring being crushed between the 
retainer and the inner washer when pressure is applied 
to the assembly during exhaust valve opening (fig. 
1A-9). 

Valve Spring Removal 

(1) Remove cylinder head cover and gasket. 
(2) Remove rocker arm and shaft assembly. 
( 3) Remove push rods. 

NOTE: Retain push rods in same order·as removed. 

( 4) Remove spark plug from cylinder. 
(5) Install a 14 mm (thread size) air adapter m 

spark plug hole. 

NOTE: An adapter can be made by attaching an air 
hose connection to a spark plug from wh ich the por
ce lain has been removed. 

(6) Connect an air hose to adapter and maintain at 
least 90 psi in cylinder to hold the t wo valves against 
their seats. 

(7) Use Valve Spring Remover and Installer Tool 
J-21931; compress valve spring, and remove valve 
locks (fig. lA-10) . 

(8) Remove valve spring and retainer or rotator. 
(9) Remove oil de flec tor (if necessary). 
(10) Remove exhaust valve spring seat (if equipped 

with rotators) . 
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lA-1 0 SIX~CYLINDER ENGINE-------------------,.1 
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Fig. 1 A-9 Exhaust Valve Rotator 

P..J4l ()4} '"' 
.. . 'If Jil 

Fig . I A~ 10 Vail' e Spring Removaf 

: i.i Inst.<•il e:.1ha u~r valve spring :seat, if >~rlt!{{Uipped. 
{~(: ln!\liiH oil deflector on valve :.tern (if removed). 
(:3} !ust.:all \ ·o.lve SDrin~ and retainer or rotator. 
(4) Cornp rG!:?S vllhe "Pring with Tool ,J-2193 1 and 

~r;H,;.rl ~; ;:;h-t:· l (1ek~ . Rdea~e spri n~ t.<.:.ns ion and rem, we 
't,i)f.d. 

~S'(~ "f)~ .. ·r·a.;·J ·~Jirf.n.f~ [:·on·~. til•i;,·~·· t~~ .. ':n>ic to b~:.' c~·r::u :.r! 
-:~{Jr~~·np i.:.~ .•,{:::a (.,.·~d {Yr(' ].:H:::rf,~. · at l:y i fr~(ier head. 

(5) DisC'ollnect air hm;e, remove adapt.€r from spark 
plug hole, and install ~;par k plug. 

(6) Install rocker Mm and shan assembly. 
(7) Install 1:y liud£'r head cnvcr Hml gasket. 

Valve Spring Tension Test 

l.fse Valvfl Spring Tester .'l-805() to te~t ~~<l<:h va h·e 
spring for the spec ified tension value (fig. lA-11). Re· 
place valve ~pring~ thut are not within specifications. 

... _.~- . 

Fig . lA-11 Valve Spring Teste r 

INTAKE AND EXHAUST MANIFOLDS 

TORQUE 
WRENCH 

A41885 

The intake and exhaust manifolds are atta<:hed to 
the cyli nder h ead nn the left s ide of the engint:>. A gas
ket is used between the int ake manifold and the cyli n
der head ; .none if\ used betweE~n t he ex.haust manifold 
and cylind er head. An asbe!' tos gasket is used at the 
mating surfaces of the intake manifold to exhaust. 
manifold and aJ.so between the exhaust manifo ld and 
exhaust.pipe(fig.lA-12). 

On certain engine application~. an exhaust ~as re
d r ('tt.lation Ynlve (and back-p-r(>~.~ure ~ensr1r l)n CR li
fn rniR e?..n;) i::~. motmted f}n l.he ~<i d~.~ of the intak t• man· 
ift)ld. 

NOTI<::: Caiijomia int.ake manifoldil differ from. 
.No.tiunu.'l:dt'. Thev have a m.~!tal plflte rat h e1· t han (1 

cast fl!i<ir a/;Qt..•e the ·~xhaw>l manii •::ld h~:at ual!;~: in 
ord"r tc; imprv{lc dri'.'eability. 

Removol ond Cleaning 
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"1------------------SIX-CYLINDER ENGINE 1 A-11 

(2) Disconnect accelerator cable from accelerator 
bellcrank. 

(3) Disconn~ct PCV vacuum hose from intake 
manifold. 

(4) Disconnect TCS solenoid vacuum valve and 
bracket from intake manifold. 

(i)) Disconnect vacuum hoses from EGR valve. 
(6) Discon11ect compressor and bracket asaembly 

from intake man ifold {if equ ipped with air condi
tioning). 

(7) Disconnect exhaust pipe from manifold f1ange. 
(8) Remove manifold attaching bolts, nut.s and 

clamps and remove intake and exhaust manifold as an 
assembly. Discard gasket. 

(9) Separate manifolds ai riser area. 
(10) Clean mating surfaces of manifolds and cyl

inder head . 

INTAKE MANIFOLD 
GASKET 

INTAKE 
MANIFOLD 

CHOKE HEATER 
TUBE 

EXHAUST 
MANIFOLD 

A4 1SP.6 

Fig. l A-12 In take ond Exhau!.f Mgrlifo ld Assembly 

Installation 

(I) Assemble manifolds and finger- tigh t.en bent 
riser retaining nut.to. 

(:Z) Position new intake manifold gaRket onl~ylioder 
head and instal! manifold aes e01bly. Tighten mani. 
fold aU.uchin~ holt~ and nuts in seqll\>.nce !fig. lA·l;'>.l 
to 28 fo<•t-pou.nds torqne. 

(3) Install flange gasket and connect exhaust pipe 
to manifold flange. 

(4) Install ('arburetor. 
(5) Install air condition ing compressor and bracket 

assembly to intake manifold {if equipped) . 
(6) Install drive belt and tighten t o specified tt>n

s ion. 
(7) Install TCS solenoid vacuum valve and bracket 

to intake manifold. 
(8) Connect va<:uum hoses t<> the EGR valve. 
(9) Connect accelerator cable and PCV hoRe. 
(10) Install air cleaner. 

\ "'! ~ .. (y···,-.,: .. n f.'i · tj• let\." ' ' I , .\ · 
I , L:: ,'/ ~ ~ti '· 

13--4-.~~· · ~414 
, '-( o\ \.J I 
i I •0 ; I i 
'···~~1 

Fig. lA-13 lntcske Manifold Torque Sequence 

NOTE: Transmission throttle linkage must be ad
justed after completing the manifold installation. Re
.t'e~· to Sect·ion 7- Autom o..tic Tm:wnn£ssion. 

CYLINDER HEAD AND GASKET 

Cylinder heads incorporating exhaust valve rotators 
do not d iffer from heads without rotators. These heads 
are interchangeable. The exhaust valve assemblies are 
the only difference. T hey have hardened exhaust valve 
seats and are used on either 232 or 258 CID engines, 

Removal 

(1) Drain cooling system system and disconnect 
hoses at. thermostat housing. 

(2) Remove cylinder head cover and gasket. 
(~) Rocker arm and shaft assembly and push rods. 

NOTE: Retain push rod.<; in the same 'lrdt>r as 
remoced. 

(4) Remove intake and exhaust mani fold assembly 
from cylinder bead. 

(5'! Disconnect spark pl ug wires and rem ove pl ugs. 
(6J Disconneet. tempera ture sending unit wire, bat

tery g.t.<>Uod cable, and ignition coil and bracket 
assembly. 

(7) ~n:HlVt: eyiittde-r hl.'!id boils. c:ylindt~r head. and 
gasket. 
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lA-12 SIX-CYLINDER ENGINE------------------JYI 

Cleaning and Inspection 

(1) Thoroughly clean machined surface of cylinder 
head and block. Remove all dirt and gasket cement. 

(2) Remove carbon deposits from combustion cham
bers and top of pistons. 

(3) Use a straightedge and feeler gauge to check the 
flatness of the cylinder head and block mating sur
faces. Refer to specifications. 

Installation 

( 1) If cylinder head is to be replaced and the orig
inal valves re-used, remove valves and measure stem 
diameter. Replace valves if oversize as only standard 
size valves are to be used with a service replacement 
head. If original valves are standard size, remove all 
carbon buildup and reface as outlined under Valve 
Ref acing. 

(2) Install valves in cylinder head using new valve 
stem oil seals. 

(3) Transfer all attached components from the orig
inal head which are not included with replacement 
head. 

( 4) Apply an even coat of Perfect Seal sealing com
pound or equivalent to both sides of new head gasket 
and position gasket on block with the word TOP facing 
upward. 

CAUTION: Do not apply sealing compound on head 
and block surfaces. Do not allow sealer to enter cyl
inder bore. 

(5) Install cylinder head. Tighten bolts (in sequence) 
to 105 foot-pounds torque (fig. 1A-14). 

------- ____ .,._ ------

AJL70004 

Fig. 1 A-14 Cylinder Head Torque Sequence 

(6) Connect temperature sending unit wire and bat
tery ground cable. 

(7) Install ignition coil and bracket assembly 
Install spark plugs and connect plug wires. 
Install intake and exhaust manifold assembly. 

Refer to Intake and Exhaust Manifold Installation for 
the r>r.t•l'O<"T 

(10) Install push rods in the order removed. 

(11) Install rocker arm and shaft assembly; tighten 
bolts to 21 foot-pounds torque. Install cylinder head 
cover and gasket. 

(J2) Connect hoses to thermostat housing and fill 
cooling system to specified level. 

NOTE: Transmission throttle linkage must be ad
justed after completing the cylinder head installation. 
Refer to Section 7- Automatic Transmission. 

CYLINDER HEAD RECONDITIONING 

NOTE: The following procedures apply after the cyl
inder head has been removed from the engine. 

Disassembly 

( 1) Compress each valve spring with a C-clamp 
type spring compressor tool and remove valve locks, 
retainers or rotators, springs, valve stem oil seals, and 
exhaust valve spring seats, if so equipped. 

(2) Remove the valves. 

NOTE: Place valves in a rack m the same order 
as removed from cylinder head. 

Cleaning and Inspection 

( 1) Clean all carbon buildup from the combustion 
chambers, valve ports, valve stems and head. 

(2) Clean all dirt and gasket cement from the 
cylinder head machined surface. 

(3) Inspect for cracks in combustion chambers and 
valve ports. 

( 4) Inspect for cracks in gasket surface at each cool
ant passage. 

(5) Inspect valves for burned or cracked heads. In
spect for damaged valve stems. 

Valve Reconditioning 

Use a valve refacing machine to reface the intake 
and the exhaust valves to the specified angle. Replace 
bent or warped valves. After refacing, at least 1/32-
inch margin must remain or the valve must be re
placed. Examples of correct and incorrect valve re-
facing are shown in lA-1 

The valve stem tip can be resurfaced and recham
fered when worn. Do not remove more than 0.010 inch. 

Valve Seat Refacing 

Install a pilot of the correct size in the valve guide 
and reface the valve seat to the specified angle with a 
good stone. Remove metal to pro
vide 

obtain the 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,..1----·------··---------·-----·--·--~SJX~CYLINDER ENGINE 1 A-13 

,;SZ·IliiGH 
"•'-''-'-V t: II:1A R(;IN 

Con t r ol seat r unnut t'J a rr>a ximum of 0.002h-iuc:h 
(fig. lA- 1()} . 

Valve Guides 

TJu.~ valv$~ r~xdde~~ :·JSC t'i.J1 itd:t:·.~i'·at p~·\ :!·t •'}: th~: ·~;.:1 rnder 
ht:>atl :u;d are r;vt n:.p l::t'~~·.;./.iic. \\'h~r'. ·:hrr: '.;~<'m ·1;(!- ~iJidt\ 
": te:u:·;.{U(~c is ~~:~~:,·:s,: .. {\· ·~. ~h.-::·, <.:'h;-.:; ~1:-.~dE:~ :n;.:~!~. he: :·e:~ ~·;.Jf.:I J 
to the n\":x r.. ~~;.r~~~r ;i,.:. ;;:·e t:::: 1)ttc-l~;~ :_:..:top•: t c l:-!:~~· .q ·.-,: .. c. (J ~;·f~:: · 
~ it.{~ .:=:-er'f ic- f.~ Fa,Jy.~.~-\ (,\! ~·: .a:;.:.:.t1.t ::.'VL:· -~.i.i t:·. (r·~!{:. t-~I~·.h! t.'. (fL~: ·.it.1rh 
and o.o;:;o-inch "he>?. 

'l'he fol!o•Ni.ng ovr;n;ir.e valve ;nide t~!~mN"' mAy be 
l.'l~ed. 

Rcame:r 
.J. f.-;(~ ... ',;.~- 1 
. } . €; 0 t :? .. ;j 

(I ·.H~J- ~ J ·~h 
-~ ... '.•)l f:. .i l.\( (j 

{t '.)i~·:~t~. ~ !-~C: 11 

NOTf~: \-'rsu:e gr.c. i.do?.s tn.w:;t ~e r<.~amed in steps, .~tart· 
ing wir.!i th-~~ U.UO/"-int·h utJersi:u• r.::amer and progrt~ss
m g t:n t.fr1.? sn:e r•~(! ;.J.irf d. 

V;Jh·e s ten:d::>·(£nide cl~~•"'X<lllCO may be che<·ked by 
eil.i.ler c.i ! n~~ full ow !ng two md he.(!>:. 

" ~1-~a:;urc t.l::t- '11.\l.Vt>. fitell! d.i:Hnl!.l.~r with 11 c:'\lip.:r 
m.i\~ronH~tt"r rnid:~<"'-'HY h('hVNm the v;.\ lVt h~nd and 
iil1 1:wd th~n ~H.•lec~. a p.ilt)f from ,'\ vah·e re f~K ing 
k(t whi.ch fi t-., -onu g:ly iii t lw va tve guide bore. 

NOTE~ Mahe. ~:ert.•.drt. thf.: VtJ l!:e stt"rn nnd ~:wide boN: 
are thorQ(.i,J:~=·•t:r C ~'arw.d hefore m1casu.ring. 

T h<l va1vt! flt~:nHr:>-guide dt:annl~e um bE! dcter
mi~H!d by A-uhtraet inf the diam~ ter of the valve 
s tem from ~be size of t be pih)t Reiect.(:d. 

,, lise a di;:\~ imhr:ntnr tc.· mea.su.re th~ lateral m ove
lnf'ilt of t h l.l valve .s f~<'m with the >' alvc- ·installed in 
iw g\l.icit.• a n<! jHilt <;ff th~ val«e t'eat (fig. 1 A-17). 
H.eter to specifications. 

Assembly 

(l'; Th(:rcu~ ;'li;; ::~ ~~(HI ;:.;lv ~; stt!1.:as fl!.ld vdv~~ guidt~ 

bo:t·.::~ .. 
!. :~~ In~• tt1 1! v:tl\l<: i t ~ ~. a;r:.{. vH >Ji..:· ~.:tl ;rj~~ from whkh it 

Vi;;;~; i.'C'iH!)','<'J . 
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lA-14 SIX-CYLINDER ENGINE-------------------,.1 

{ 4) Install new valve stem vii sMl on valve s tem. 
(5) Position valve spring and retainer (or rotator} on 

the cylinder head and <:omp.r<!!lS valve spring with 
compressor tool. Install val':e loc k~:~ and releas~ tool. 

(6) Tap val~·e spring from sidt>~lo-~ide with a Hght 
hammer t.o be certain th~~ !-!pring is properly seatt:'d at 
cylinder head. 

HYDRAULIC VALVE TAPPETS 

The h ydra ulic valve tappet consisU. of a body, 
p lunger, plunger return spring, check va lve assembly 
metering disc, cap, and lock r ·ing(fig. lA-18). 

The tappet operates in a guide bore which has 
an oil pas~age drilled into thP. ad joining main oil 
galle ry. 

~ 
LOCK RING / eJ 

METERING DISC~ - 'PLUNGER CAP . 0 

r---, VALVE 
/~ _/SPRING 

VAlVE ~/' 
§ VALVE 

, sr- ··TAINER 

I 

I 
\ 
'\ / 

TAPPET BODY .....______. 

'PLUNGER 
RETURN 
SPRING 

AJL70G05 

Fig. l A-18 Hydraulic. Tappet Assembly 

When the tappet is on t he heel of f he cam lobe, the 
plunger return spring indcxet; with an oil hnie under
cut. in the p lunger and allows t he oil l>Upply to be ad· 
mitteil t hwugh t.ht~ r.appet h0dy. O il IJll dt•r pregsure 
fl ows int.o the lH)(iy through th e \:be1:k valve A!>~emhly. 
maintaining the tappet fully rhs r~ed (fig. lA-19) . 
Thia cyde occur~ whnn t.he t.!lppet ieak~ oil during 
norrno l va!n!. opening. Cr•n t:wt wi.rh i h~· cam h•b(' 
cauHP.S tappet body mm·enH~nt, dn.xil~ !!. the ehcck vah'e 

and transmitting zNo-las h movement of the push rod 
t o open t he intakt> or ex haw;t valve. 

LEAK OOWN CYCLE 
(VALVE OPEN) 

CHARGING CYCLE 
(VALVE CLOSED) 

AJL 70006 

Fig . I A-19 Hydraulic Tappet Operat ion 

Removal and Disassembly 

( 1) Remove cylinder head cover and gasket. 
(2) Remove rocker arms and shaft assembly. 
(3) Remove push rods. 

NOTE: The push rods shou ld be retained in the same 
order as removed. 

(4) Remove cylinder head and gasket. 
(5) Remove tappets through push rod openings of 

block with Hydraulic Valve Tappet Remover and In
sta ller Tool .I-218R4 as shown in figure lA-20. 

NOTE: Tappet comp onents must be retained in the 
same order as removed. 

(6) Release lock ring and remove plunger cap , 
plunger assembly, and plunger return spring from 
tappet hody. 

Cleaning and lmpection 

Clean eompouents 11f th~ hydn;ulk tappet a&sl:'m .. 
b ly in a good dcaning soh•ent to removt- all varni\'d:t or 
g\lm deposits. 

Check for ~igns of seuffing on t.he barrel and face of 
t he tappet. 

ln !lpt-et tappet face for con<: a.ve wear by l11ying a 
st.ra ightcdg<~ acrl/!;~ the hu:f.~ .. lr the facE~ is con(:f\\·e, 
the eorreH}lOnding lobt.\ 011. t.he camshaft if:> \l·orn, Hnd 
thl:' rf~pla(:emt.~nt of the r;~m ~~·h&rt .nnd :.:'IJIJ.Hd.s .ir.. 
lle('C8SOry. 
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1'11--·-··-~-.. ······--·----·--------------SIX-CYLJNDER ENGINE 1 A-15 

ff.g .. l A-20 Hydraulic Tappet Removal 

.1.i:t~ 
A41890 

Hydraulic Tappet Leak-Down Test and Assembly 

1\fter dea.ning rlJHi inspeetion. the tappet mw:;t be 
"leak-down'' ::est t~cl to ensure its ''z(~ro-la~h" operating 
a.bil ity. F'ig-1•re lA--21 illustratt~':l Tool J-5790 used to test 
tappet ''leak-down" aeeuratel~'. 

( l'i Fill tappet body with Valve Tappet Test Oil 
<1-5.2i)8. 

(2) lnstal.l plu nger return spring, plunger assem
b ly. and plunger Gap in tapl)<'!t body. Do n()t install 
lock ri~1g for test. 

Oi Pla..~e a o.:n2 to 0.31:3-inch diamet~r hall bear
ing <III plunger cflp. 

(4) PhKe tappet in tester. 
(!.'} Lift 'IH;ighted arm. plac:c ( ~·~n~r pu!:~h ·rod on hail 

bt>ering in plunger cap, adjust push rod t·o scr. test~r 
gauge to .Start. 

(6) H..ele11se weight.ed !i.rm and time tapp~t leak
down. 

(71 A good tappt>t wiil takt! ~0 H• 110 8econds to 
leak-down with a load tran i of 0. 126- inch all incli
cated on tester gau:H'. 

(8) l nst.alllock ring~ <m acceptable tappets. D isc:ard 
una('ceptablc tappets . 

NOTE: [)I) not charg~ the tappet ullsem blies u·ith. en
gin(~ oil. They will cilarg(!. t )wmseices within 3 w 8 
minutes of engine opera tion. 

I nsto llation 

( 1) Dip tappet assembly in .Jeep gngine Oil Supple
ment ( !<~0 S) or equi o,·alent:. 

(2) U$e Hydrauli<: Valve Tappet Remover and In
staller Tool ,f- :21884 and install tappets in same bores 
from which they were removed. 

qn Install push :rods in ~arne order as removed. 
(4) Install rocke!' arms and shaft assembly and 

t ight-en ce>taining b0lts to t orque. 
(5) Pour remaining EOS 1>Ver entire valve ttain. 

NOTJ~: The 1-:os must remain in the engine for at 
leas t l,OOO mile8 f>ut need not be drained until the 
next scheduled oil chang~. 

( 6) Install cylinder head ana gasket and tighten 
bolts to torque. 

(7.l ln!>.t,a ll cylinder head cover and gasket. 

VIBRATION DAMPER 

The vibration damper is balanc£-ri independently 
and t hen rebalanced as par t. of the complete crank
shaft assembly. 

Do not attempt to duplicate original damper bal
ance h<>les when installing a ~e n·ice repla(:P.ment. The 
vihration damper i!! :wt repairable and i~ scrvi<:~:d only 
a~ a complete assembly. 

Removal 

( li HRmove driw belt(::-), 
(2} Rem<)\'e three retaining capsCH.\WS and se parate 

aecessor.v pulte.v from vibrat ion damper. if so 
e{tuipped. 

r~·l Remove t.ht> vibrat ion du m per rt>tai11i1\g bolt. and 
wash~r. 

( 1'1 Ust~. \:'i hratir.q1 f>n.1r, pt~·r H.t•rn•rver Tool J- 21 '!91 
to rl:'m<:J \'C. d .tmpt:.r fre!ii t;hf: l'.r.;~nk!iiwft a.::. :«h•.'Wll i.n 
fig-lir~ t .10\ •• ~:!. 2. 
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1 A-16 Sl.X-CYUNDER ENGINE-----------·---------,.1 

··· .. 

··:·;· I 

WRENCH A4l892 

F~g .. lA-22 Vibration Damper Remo"Yol 

Installation 

(l., Aligr. k~y slot of th£• v ibration dam per wit.h 
crankshaft key and tap damper onto crankshaft. 

en Install vihr<ltion damper retaining bolt and 
wa~her: t ight.en t(> [,5 fo0t.-p<)und~ torque. 

(3) If removed , inst.all accessory p ulley and retain
in g- capscrews; t ighten the screw~ to 2::3 foot-pounds 
torquP.. 

(4) I ns t.a ll dri \·c belt!s) and tighten t.o the specified 
tensimt . 

TIMING CHAlN COVER 

The tin)i.ng r.:hain cover i1' prov ided with a seal and 
oil slin ger t o pre~·en t oit leakage at thl! vibration dam
per h ub (fl~ . I A- 2::!). 

It i$ irnputtant that the timing C"hain <:over be prop
erly aligned wit h the crankshaft. to prevent even tuul 
dar.na~f! to tho oi l ~eat. The oil seal may he replaced 
withou.t rr:moviug r.h~ timing chain cow.r. 

Removol 

\'l.i f{(!m ;>\e. dt!ve hdtit•1, ~~ 'li!.i ·ne fnn <1nd huh .~s;.;E:m· 

H:t .. ac;::t:!-:SHrJ pnl)J;~y f i !" ~1q tiipped) a.nd vihnJt iou 
cl11m r.>t<W. 

!::') H.E~.'\1<)\1' o}.'; p,an.t;o timing <"hai n <·over ~erews 

and {.;nver-ct~·i.d.I.\('K scro.:w~. 
t, ;3) H"li :~c ri ~n.ing cbai•1 (~,wcr cno~;gh tn de ta<:h rP

t tt i<Jin?: n;.o .~ ,y ( (.-i i pan se:~l from i:mtt.•nn sidf: of t:over 
: t:i'd;~ tu'Hr. ht> rl·:mf; \1; prev*mt pulling tha :'!Nd P.lld 

L\hi!- D.w:..:.y fr:)m t;b,:, t••n;;ut.~5 of tht: oil pnn gmikt:t~ 

'v hj·ch \,~,: ul{: ·:.:i·•t::~:t..\ ,.'in )Jl !;,~ak nnd r:H..:-Cr:sfi1 1.;!t..\~ !·e;-r~t)v .. 

HI 0o:.· tl;P- ::·~ i IH'i n ~o < Ol'!·:~ct.). 

\IISRATION 
DAMPER 

\ 

0 
I 

SEAL 

Fig . 1 A-23 Timing Chain Cover 

SLINGER 

A41893 

(4) Remove tirning chain cover and gasket from 
engine. 

(5) Cut off oil pan f.eal end tabs t1ush wit.h front. 
face \If c-ylinder block and remove seal. 

( 6) Clean timing chain cvver, oi I pan. and cy Iinder 
block ga.sket surface>S . 

(7) Remove crankshaft oil seal from t he l iming 
chain cover. 

Installation 

(1) Apply !>ealiJJg compound, Perfect Seal or equiva
lent, t o b ot h sides of n('w timin g rover gasket and 
posit ion g~~!-~ket on cylind~r block. 

(2/ Cut end tabs of a new oi l pan seal Hame a,. was 
cut off o.rigina I ;,;eaL 

( :3) Coat *leal end tahs generously with J>ennatex 
No. 2 tor equivalent) and positwn seal on tim ing chain 
c~over(fig. l l\.-24). 

Fig. lA-1.4 Oil P'un F:ront S-eal Installation 

1,·1) f'og Jt.itw r.imim: cbain cover on cn~~ine. PIMcc 
Timing Chain Gover .'\lignmcnt. Tc,ol and Scul In
staller .! .. ~.!~2 -18 on cnmk~haft. and s~al op.:-ning of 
~~t:n'T (fi~. l :~.- 25). 

(m h Lstt1tf o~vH-t(; bkck H rP.W3 and oil pftn-t.{}· 
<:UVt'r sr.:re"v$, Ti.ghH~ll ~· ovt<r·· t. o. l,)o,:k snewt; to f.i 
f~:~ot ... )J,.,Yii'":d~ !.').':qu~· r:,n(~ 0 \ l {H·l~i··t~) ... ~ ... ::rupr ~~~rt'~'' .. . '!> To 
j 1 f,;.c .. 't·j>G :.rnci~: i1'~'~':0f:. 
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,.1------------------SIX-CYLINDER ENGINE 1 A-17 

A41895 

Fig. 1A·2S Timing Chain Cover Alignment 

16) Remo\·e cover aligning tonl and plnce a new oil 
ooal on tool with the seal lip facing eover. Apply a light 
film of Perfect Seal or equivalent on the outside diam
eter of the seal. 

(7l Insert draw screw from Tool ,J-916:! into seal in
stalling tool and press seal into cover until bottomed 
in cover opening (fig. 1A-:Z6). 

(8) Remove tools, and appiy a light film of engine 
oil on the seal lip. 

(9) Install vibration damper and tighten retaining 
holt to 55 foot-pounds torque. 

( 10) Install accessory pulley (if equipped!. 
(11) Install engine fan and hub assembly. 
(12) Install drive belt.(s) and tighten to specified 

tension. 

Fig. l A-26 liming Chain Cover Oil Seollmtallotio n 

Timing Choin Cover Oil Seal Replacement (Cover 
not Removed} 

(U Hemovt>. drive ~t:'lt.s. 
( '>.J Hr•m•JVP IHTi~S!'-nry drivf! pulley t if t<quipjwd .1. 
t_i\j Rt:<!:Tir•VI; vibnll.inn dampn. 
({: Rcrn,:ve '.lii 'lt:':\i nit.h To.-.1 ,J.~•~?.t;,, .~~ ~l1.:~wn m 

f:igtm> lA·?:'i. 

Fig. lA-27 Timing Chain Covet Oil Seal Removal 

( 5) Place new oil seal on Timing Chain Cover 
Alignment Tool and Seal lngtaller ,J-22248 with seal 
lip facing outward. Apply a light. film of Perfect 
Seal or equivalent on outside diameter of seaL 

{ 6) Insert draw screw from Tool ,J-9163 into seal 
installing tool and press the seal into cover until bot
tomed in eover opening. 

(7J Remove tools; apply light film of engine oil on 
seal lip. 

{8) Install vibration damper and tighten retaining 
bolt to :')5 foot-pounds torque. 

(9) Inst.all accessory pulley (if equipped). 
(1m Install drive belt(s) and tighten to specified 

tension. 

TIMING CHAIN 

Installation of the timing chain wi.t.h the timing 
marks of the crankshaft and camshaft sprc•ckets prop
erly aligned assures correct valve timing. A worn tim
ing chain wilt adversely affect valve timing. If the tim
ing (!hain deflects more than 1/2 inch. it should b~ 
replaced. 

Checking Volve Timing 

( n Aft.~r di~H'OIHJec.t:ing wires, ff.'\li(l\'e spark plugs. 
(2) R('ntove cylinder head cover and gasket. 
!:]} RNat.e erankshaft untii Nn. f) pi~ton iH at TTJC 

o.n eompres:;;i<m l;!.r<.,ke. 

(41 H'.lt:ltt: 1.:rnnk~haft {.Our.ter.;:·lo\~kwi.st: l\·iewed 
frrnn front of ent.~ine) no·· 

!.::J't fn~taU diaj indict1tor Wlth end of pu~b rod 
touching ~o. I cylinder intakf) roc:k.er arm at push rod 
end. Set dial indicator to zero. 

il:i) H.otate \~ranhhl-lft cl(•ckwi:'ln {vit>v.·ed from front 
of t:ngine) nmil dial indkator !'hows lUJ16 inch lif!. 

('f) Timing mark on vibrRti<Jn dllml)(!r should indc~x 
wixh TDC mark •JH l.uning eh~n~1 C(~V(<t. H timin.~~ ntttrk 
!.s H1;:.~·~· th.'IJ' ! /~~ i;\ch 'AY 'fDC in e.i.tl:t:t dm~<:l :C>r.., 
\"[i.J\'l~ i.iraing ,,r., ;ncr·rr~d. 
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lA-18 SIX-CYLINDER ENGINE------------------ ~I 

Removal 

( 1) Remove drive helt(s). 
(2) Hemove engine fan and hub assembly. 
(:l) Remove accessory pulley (if equipped), 
(4) Remove vibration damper. 
(5) Remove timing chain cover. 
(6) Remove oil seal from timing chain cover. 
(7) Remove camshaft sprocket retaining bolt and 

washer. 
(8) Rotate crankshaft until ''0" timing mark on the 

crankshaft sprocket is closest to and on a centerline 
with timing pointer of camshaft sprocket (fig. lA-28). 

(9) Remove crankshaft sprocket. camshaft sprocket 
and timing chain as an assembly. Disassemble chain 
and sprockets. 

Installation 

( l) Assemble timing chain, crankshaft sprocket and 
camshaft sprocket with timing mark~ aligned as shown 
in figure 1 A-28. 

(2) Install assembly to the crankshaft and cHm
shaft. 

(:3) Install camshaft sprocket retaining bolt and 
washer and tighten to specified torque. 

A4.l898 

Fig. l A-28 Timing Sprockets Alignment 

NOTE: To assure correct in.o;;taflation of the timing 
chain, locate timing mark ol the cam..~haft spr~n·ket at 
approximate{} one o clock po.-;£tion. Thi.~ slwul.d p!.uce 
timing mark of crank:iha{t .<iprodtet where it meshe.~ 
u:ith chai!t (fig. !A-2~). Count nu.mf1er of cha~n pirt.~ 
hl!l'Wf'r!n timing mart~ ,,f hoth !<pro<.:ht't..•. 'f'lh:r1~ .~htJi,;lif 
be J.5 pin.~. 

A41899 

Fig. 1A·29 Timing Chain Installation 

(4) Install timing chain cover and a new oil seal. 
(5) Install vi.h:ration damper. 
(6) Install aecessory pailey (if equipped). 
(7) In~t.all engine fan and huh iHH~cmbly. 
(8) lnslall drive beiHs) and tighten to !'pecified 

tension. 

CAMSHAFT AND BEARINGS 

The ca:nshaft is suppnrted by four steel-shelled, 
hahbitt-lined bearin~s pressed into the blot~k and line 
reamed. Camshaft bearing bvres are step- bored, being 
larger at the front bearing than at the rear, to permit 
eat~y removal and installation of the camshaft. Cam
shaft hearings are !ubri.cated under pressure. 

NOTE: It is not advisable tv replace camshaft bear
inf!S r.mles8 equipped u:ith special removing, install
ing, and reamina loot-s. 

Cam!l.haft end play !s maintained by the load placed 
on the cam:->haft by the nil pump and distrihtltor drive 
gear. The helic~al <·l.ll. nf the gear holde the camshaft 
:->prm:ket thruf.::t f~ce a~ainkt 1he cylinder hln{:k faee. 
Therefore, n!lh<.<hafr e!ld play in M~ro d1.~ring en~in(' 
operation. 

Measuring Com lobe Lift 

( 1) Remove c-ylindt.:t head r1>ver 1md gasket. 
(2) Bemove rocker urms and ;,;hHft ~l~!"embly. 
{:~) Renwn~ ~park plugs. 
(f! ln!':tall ,:; dial irHl:~·:.~Jcr em end Df pu::.h !'(ld 1 •j~l· 

pit~n· ;lf ~Ttbb~.:•r t.uhir~g be~wj~en di8! ;ruik<H<~r piun.~:er 
and pu~h nJd lfiJ!. lA·;~Oil. 
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,.. -------------------'SIX~CYLINDER ENGINE 1 A-19 

Fig. lA·30 Ca m Lobe Lift Measurement 

(5i Rotate crankshaft until t·&m lobe base circle 
(p ush rod down) is under valve t appet . Set dial indi
cator to zero. 

(6~ Rn ta.t~~ crankshaft nntil push rod reaches its 
max imum upward trsve!. Read travel a! dial indica
tor. If the measurement is legs than 0.248 inch. the 
camshaft .is defective. 

Removal 

( 1) Drain cooling system. 
i2) Remove the radiator. 
C>.) Remove air condition ing condenser and receiver 

a~sembly H.S a charged unit (if equipped). Refer to sec
tion 13A- Air ( ~vndit ion.ir;g . 

CAUTION: Both $ert'i(e ualve.s m u.st be closed be
fore air conditionin:; 8YSWm is operatt?d. 

(·fl Rem~)ve t:ylinde:· head C(~ver and gs~ket. 
(5'1 Rem !JVP. rocker nrms a nd ~haft as~mbly. 
(()i R~m•1ve pu!ih f(Jde. 

NOTE: Kee{J push rod3 (md tapwd8 in th.e Nme order 
r1s removed. 

(7) R4!mon~ cy lindtr heml. And g,1ak~·t. 
(8) H~)mon- hydr aulic ta!)rH!ts. 

f.B'I 'H.f'>H)OVE' dtivf:! belt(:::) . 
( 10! Ht:m•JVe fan und hub ai\stm b!.y, 
( 1 n H.<:!IDil\'1_\'. :IC(:(~~sm:y pulley I if f•qnipp<~d ). 
(12) f.~.ernow: vihrat i('ll dHm ocr. 

l:\1 H.r.·n·~:.)v•.~ t:in.ti ng ;•. i1 ·~ i'l {;<:;vt>T 

l ·lJ I{€ tno\·~~ ti.tH.lht: l hai}:~ 1\ov~r ~,)1 ~H.~·)~~ 

(15) R{'move fuel pump. 
(16) Remove distributo r and ignition wires. 
(17) Rotat.e crankshaft until ''0'' tim ing mark of 

C"rankshaft sprocket is closest. to and on a centerline 
wit.h tim ing pointer of camshaft Aprocket (fig. lA-28). 

( 18) RE>rnove crank!!haft sprocket. camshaft sprock-
et and timing chain as an assembly. 

(19) Remove grille as required and remove camshaft. 

Inspection 

Inspect the camshaft bearing journals for an uneven 
wear patt.ern or rough finish. Replace if either condi
tion exir;;ts. 

Inspect the distributor drive gear for damage or ex
ce::>!:!ive wear. Replace if necessary. 

Inspect uach cam lobe and the matching hydraulic 
valve tappet for wear. If the face of the tappet(s) is 
\\'Orn conca\·e and the matching camshaft lobc(s) is also 
worn, both tht:' camshaft and the tappet(s) must be re
placed. 

Ins to llation 

(1) Lubricate camshaft :with Jeep Engine O.il Sup
plement. (or equivalent). 

(2) fnstnll camshaft carefully. 
(3) Install tim ing chain, crankshaft sprocket and 

<:amsha ft sprocket with timing marks a ligned (fig. 
lA-28). 

( 4) Install camshaft sprocket retaining bolt and 
t ighten to 50 foot-pounds. 

(5) Install timing chain cover with new oil seal. 
(6) Install vibration damper. 
(7) Install accessory pulley (if equipped). 
(8) Install engine fan and hub assembly. 
1,9) Install drive belt(s) and tighten to the specified 

tens ion. 
( 10) lnstall fuel pump. 
( 11) Rotate crankshaft until No. 1 piston is at TDC 

position on com pression stroke. 
( I :2) Install the distributor cap and ignition wires. 

NOTE: Irudall the distributor so that the rotor is 
alipned u·ith the N o. l terminal of the cap when fully 
seated on block . 

i 13) Insta ll the hydraulic tappets. 
( 14} Instal! cylinder head and gasket. 
( l&i lustall pu!!.h rods. 
116! fn;;t.atl rocker arm and shaft as~embly. 
( 17) lnsrall <:y linder head cover and gasket. 

NOT~:: The hydraulic vah:e tappets and all ual1:e 
t rrw1 !.'omponents !ihoul.d be !.ubricaled with ,ft,ep F,n
gine Oil Suppi.t:rrwnt (f:OS) or equivahmt during in
<?t.nltation . The EOS mwst remain in the engine for at 
tiWst. l , (!00 rniic-.~ but need not bf? drained until the 
next: scheduled oil (:hcmge. 
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lA-20 SIX-CYLINDER ENGINE-------------------~1 

(18) Install air conditioning condenser and receiver 
assembly (if equipped). Refer to section 13A- Air Con
ditioning. 

CAUTION: Both service valves must be opened be
fore the air conditioning system is operated. 

(19) Install radiator, connect hoses, and fill cooling 
system to specified level. 

(20) Install grille (if removed). 

OIL PAN 

Removal 

( 1) Raise vehicle and drain engine oil. 
(2) Remove the starter motor. 
(3) On CJ Models: 
Place a jack under the transmission bell housing. 
Disconnect engi ne right support cushion bracket 

from block and raise the engine to allow sufficient 
clearance for oil pan removal. 

OIL PRESSURE 
RELIEF SPRING 

OIL INLET TUBE 
AND SCREEN 
ASSEMBLY 

COTTER 
PIN 

( 4) Remove oil pan. 
(5) Remove oil pan front and rear neoprene oil 

seals and side gaskets. 
( 6) Thoroughly clean gasket surfaces of oil pan and 

engine block. Remove all sludge and dirt from oil pan 
sump. 

Installation 

(1) Install a new oil pan front seal to timing chain 
cover and apply a generous amount of " Permatex " 
No. 2, or equivalent, to the end tabs. 

(2) Cement new oil pan side gaskets into position 
on engine block and apply a generous amount of 
Permatex No.2 or equivalent to the gasket ends. 

(3) Coat inside curved surface of a new oil pan rear 
seal with soap and apply a generous amount of Perma
tex No. 2 or equivalent to side gasket contacting surface 
of seal end tabs. 

(4) Install seal in recess of the rear main bearing 
cap making certain it is fully seated. 

(5) Apply engine oil t o oil pan contacting surface 
of the front and rear oil pan seals. 

FILTER 
CONNECTOR 

/ 

COVER TO 
BODY 
GASKET 

A41082 

Fig. 1 A-3 1 Oil Fi lter and Oil Pump Assembly 
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~1----------- ---------'SIX-CYLINDER ENGINE 1 A-'1.1 

(6) Install oil pan and t iglnen drs in plug t'Ccurely. 
(7) If rlis<~ounected, lower en~inr:: and connect right 

support ~:ushion brac.ket tn block. Hemove the 
jack. 

(R} Install starter mol or. 
(9) Lower vehicle and fill th~ erankcm~e with 

n('w oil. 

OIL FILTER 

A full flow oil filter, mounted on the lower right 
hand side of the engine, i!'l aC":ccs~ible through the hood 
opening. A bypasi3 \·al.ve ine:orpurated in the filter 
mounting boss provides a safet.:-· factor lf the filter be
eomes inoperative a~ a re!!ult of dirt <.tr sludge accumu
lation (fig. lA-:HL Tool ,J-22700 will fucilit.ate re
montl of the oil filter. 

Before installation apply a thin film of oil to the 
new filter gasket. Install filter until gasket contacts 
the seat ot' the adapter. Then tighten £<ecurely, by hand 
only. Operab: engine at fa.st idle and check for leak:>. 

OIL PUMP 

A positive displaceme-nt. gear type oil pump is used 
and is driven by the distributor shaft, which in turn 
is driven by a gear on the camshaft. Crankcase oil en
ters the pump through a inlet tube and sc:rt:en assem
bly which is a press fit in the pump body tfig. 1 A-~.11}. 
The pump incorporates a pressure relief valvt! to 
regulate maximum pressure. 1t is not. adjust.ablc. A 
setting of 75 pounds maximum pressure is built into 
the tension of the ~pring-. In the relief position, the 
valve permits oil to bypass through a passage in the 
pump body to the inlet. side uf the pump. 

NOTE: Oil pump removal or mpfacement will not 
affect distributor timing as tt1e distributor dril·~ gear 
remains in mesh with th(~ f'am.<ihaft gear. 

Removal 

( 1 i Dr a in engint> oi I. 
(2) Remo\'c oH. pan. 
(3l Remove oil pump retaining serc~\·s. oil pump 

and ~!aRkei. 

CACTION: Du nr:ot disturb p·~;siti':!ri 'Jj' -~·ii ini;:t :utw 
rmd 81fl.'t''!'l IZ;>~semldy in purnp bod.v. if iu b\~ i.~ mot'ed 
within pump body, a neu, t.ubt=' am/ ~wn'<.'fl as.o;(;:rnhly 
must be installed to assure an airlighl. :Jed. 

Disassembly and Inspection 

(I} Hemov~ •:·ov•:~r.rPt.ain\n~ ~<T~":."-. ;:.o''':'l' tw.d ~-~~
k<~!. fmm p•m~.p h<.)(iy. 

~ 2·j J\I~~.a8u7:~~ t~f::.~t' ~-~nti r.~(~:.-rftnr·~.-·~ hy p.!.;:\.~~inG a 
straight<:-dJH: ao·n:o;!' gern:f. aad pump !x·dy. Select a 

feeler gauge whic·h wm fit. snugly but freely between 
straight edgt\ and oil. pump body {t\g.lA··:t2). Rt'ft>rro 
specific.~ations for c<,rrect. l:learanee. 

If gear end eleuranee iii l~ss than S!~Ctfied, n!piiKt' 
the oil pump assembly. 

(8) Measure gear-tt>-body df~arance !)y ins,Jrting a 
feder gauge between !{ear tooth and pump body inner 
waH direct]~· opposite the point of gear mesh. Sele(:t 
a feeler gauge which fits snugly but fredy (fig. 
lA-:33). RQtat'<l gears to chtJek rach r.ooth b tllif' n:an
ner. Refer to specification for c-orrect deManee. 

If gear-to-body clearance in more than i!.pecified, 
replace idler gear, idler shaft, and dri\o'(:· !!.ear asstm1bly. 

i 4) Remow cotter pin and slide spring retainer, 
spring and oil pressure relief valve out of pump body. 
Cheek for sticking condition. Clean or replace as 
necessary. 

NOTE: The oil inlet tube must be moued to alimi' m
moval oj the relief value; therefore. tht! pickup tubP. 
assembly must be replaced upon installation. 

Fig. 1 A-32 Oil Pump Geor End Clearance Measurement 

Assembly and lnstoUalion 

{ 1l Install oil preSB!HC relid vah1£!, sprinl{, r•,~t El.inP.r, 
and f:ott.f'r pin. 

I~} lf po~Ition r•!:' thf.: !nil:r rubf~ ir; the fil.m.p bod: 
has been di~tur!wd, in~!.;•.H n~~w l:•i be .:wd !:;c~·et:!£ a>!-
=<~€'mbly. Appi.Y a light film 1Jf l'H:-!.n.'lt!'X Xo. :~ ')Y r:qr;iv
alenl. around end of tuhe. LhirJ~ t11d J. 21 Eil2 I fig. 
1A<~4) drive tub!~ into lwd:-' making '5\.!r~ that s:uppmt 
bracket i~ propr~!'ly «iignr-:d. 

(:31 J.n~tall idlt'l' ~haft. idl!!'( w:ar H~!.j :Vve !.:ear 
a~;semhly. 

N()Tf.!:. ~1·~: r•r,.n,.r,· :.ti:<fpr.!··:~il·'··": ·,! !:.'"-'·' <lil p<.t•?lf', dw 
pun1 .• v !rtu.sl' b(, filh;d ~tJiLi<; pef.rni~:U.r7,! /fit:~.· n: .. ~ur :,,} tJ1e 

installat.iun 11/ the oil pump p<z,:er. Do not: t&.•e :jrea:je 
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lA-22 SIX-CYLINDER ENGINE------------ ---•Y·----,... 

fig. 1 A-33 Oil Gear-to-Body Clearance Measurement 

A41903 

Fig. lA-34 Oil Pump l"let Tube Installation 

( 4) In;:; tail. pump l:over and new gaskl~t .. Tight~n 
sr.re.w~ to t>J)(.'Cificd t(lrque. 

NOTE:: Cheeh 1;p.::ntlion pn~;r t.'t r:nst(l[i(,;.g the r.;i! 
pump. 

(5) Install oil pump <U!d a new gasket. 'J'jght<>n 
short saews to 10 foot-poand.:; t.orqn•!., an(1 lm;g 
screws to 17 foot-pounds torqut>. 

(6) Install oil pan u~ing nf'w gaskH.s and ~eak Fill 
er ankcasc with new oil to specifi(~d d i p:;.;t ick it:!W!. 

REAR MAIN BEARING Oil SEAL 

The rear main beilring cranl'.sh11ft oil ~eal ~;mt9ist.s of 
two pieces of neoprene wit.h u ;iingle lip that ~>.ffectivety 
seals the rear of the eraukshaft. To ertiHH'C :eak-.f::-t'e 
operation. the upper and lower sea! hahces rnust be 
repla<:ed in pairs. 

Removal 

(1) Drain engine oil. 
(2) Remove oil pan. 
(:l) Remove rear main bearing cap and di~':nrd 

lower seal. 
(4) Loosen an remaining main bearing capgcrewR. 
(5) With a brass drift and hrtmmer, tap upper seat 

until suffident seal is protruding to perm i{ pulling it 
out completely. 

Installation 

(1) Remove oil pan front. and u:Rr m:oprene oil 
seals and oil pan side gasket!-l. 

(2) Clean gasket surfaces of oil par.. and engine 
block. Remove all sludge and dirt from the oil pan 
sump. 

(i.~) Clean main bearing eap thoroughly to rem{;ve 
all sealer. 

(4) Wipe seal surface of \~rankshaff. dean and 
lightly C(lat with engine oil. 

(5) Coat block contacting surface of t.he upper seal 
with soap. 

(6) Coat lip of seal with engine oil. 
(7) Install upper seal into engine block. 

N O'fE: Lip ol seal must face tou;·ard {ro1tt of engin.e. 

(8) Coat both sides of l•JW£•r Sf~d ~?nd tab8 with 
Perroatex No. 2 or equivalent, b(;.'i;1g ::<n-t>fai not r.o tip
ply :1£\aler. to lip ofs~al. 

HJ) Coat. outt·r curve0. ~~u!L,;' .. :<: ;;f l~·wet ~t·~i ...... ~th 
l'oap and th'C~ lip of the r-:ea i '.•ith ':;;·:~me: oiL 

( lOi llll'>tlltf ~''!<il i n!.•:\ u1p r.~~!,!':!.; ,rnd l'oi!af. ;;·. r:r1!\ !y. 
(!J\ Coal Pf!rmat.~~::s: ]\;,, ~~.<.'r ~:qmvaknt •)l.l buth 

chamfered edges 'Jf the re<rr P:l<•.in be;wi.r;g cHp Wr(. 
! A<~;'i}. 

( 12) lusrali r~!Rr main b';:;urir.g ··np HN~. iot:.e::;::;, 
( 13) T!ght~n all nH.tin b'>a:·rr,~ ;.:<:p,,crew:~ t'' ~0 h:ot· 

p~mnds t.orqtw. 
f Hi fn~tall (•il pan u~ing r:1:W r.a,..~·.f::r~ :.H •. ~t .m~l::;. 

·n~~bten dritin piu;;<..\~n•:·•:!h. 
~ L5l FiU ;:ht· (:r~1nkc~-~i:le ':~·ith 1:.e••: 1.1i! {:) •he ·.w~~ci~if:cft 

dip5lkk !eve!. 
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ri------------------SIX-CYLINDER ENGINE 1 A-23 

UP OF SEAL 

PERMATEX N0.2 
ON CHAMFERED 
EDGES A41904 

fig. lA-35 Rear Main Oil Seal and Cap Installation 

CYLINDER BLOCK 
Disassembly 

(l i Remove Pngine as outlined under Engine 
Removal. 

(2) Separate transmission from en~ine assembly. 
Refer to appropriate Transmisl!lion Section, 

(3) Place engine assembly on engine stand. 
( 4) Remove intake and exhaust manifold8. 
{ 5) Remove (~y linder head cover and gasket. 
(6) Remove rocker arms and shaft assembly. 
(7) Remove push rods. 
( h} H.(>move cylinder head and gasket. 
(9) Remove valve tappets. 

( 10) Remove drive pulley and vibration damper. 
{1 1) Remove timing chain cover. 
(12} Remove timing chain and sprockets. 
l 13) Remove cam~ haft. 
( 14) Position pistons (one at a time) near bottom of 

st.roke and use a ridge rea mer to remove any ridge from 
top end of cylinder walls. 

( 1 !)) Remove oil pan and gaskets. 
( 16) Remo\'e oil pump. 
( 17) Remove cunnecting rod bearing cap!< and in-

5etts and retain in smne order a~ removt-d. 

NOTI<~: Connecting rods and (·ap." ar~ ,~tamped tcilh 
the rw.mber uf Ow e,yiinder to u:hidt tht!)' were a.s
,.;;en/hle.d. 

( lR' Remove piston and conneeting rod assem bliel-i 
through t.op of cylind~r bort!s. 

NOT(<;; 8f: ·~(Ireful thal crmnecting rod f>oft,o do not 
sc rr.t!t: h the C(tl! trecti ny rod ,1t111rnal.s or e_ylin (ier /;: o /1.'1. 

I !9t H.t:moH• mail: bNuinJ; nlp~ and ins~rts. 
( 201 Remove cranksi1aft. 

Assembly 

{l) lnst.all upper main bearing ini'erts in cylinder 
hlock. 

(2) lns!Hil crankshaft. 
(8) fn5tall main hearing cap~ and inserts. Tighten 

holts to 80 foot-p(\undl; torque. 
( 4) After thoroughly cleaning cy I i nder bore~. apply 

tl li~ht. film of clean c-nginc oil to bores with a clean 
lint-free cloth, or pll}ler towel. 

(t>) Po~i.ticm pi:>ton rings on pi8ton afol followt~: 
(ai Nu. 1 compression ring gap is 180• from 

No.2 corn pression ring gap. 
(b) Oil contr(Jl ring spacer expander gap is at 

least 90'' from No. 2 compression rin~ gap. 
(c) Oil conirnl ring gaps are 90" from ex

pander gap with at least :10'> between each ring gap. 
(lj) Lubricate piston and rings with clean engine 

oil. 
(7) Use Piston Ring Compressor Tool .J-5601 to 

inst.aH conne<:ting rod and piston assemblies through 
the top of the eylinder bores (fig. U\-:16). 

NOTE: Be careful that connectin~ rod bolts do not 
scratch the con.n!-!cting rod journals or cylinder walls. 

Fig. 1 A-36 Piston-to-Sor~ Installation 

NO'i"'E: Ln1.gl:h8 ,,,f ruM'er lw,q,, tWt:!l. th•' coruucting 
rod bolt.;; u.:lli prm:id1! prt•t.eetion. during installalion. 
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lA-24 SIX-CYLINDER ENGINE----- --------------,..1 

(8) Install connecting rod bearing caps and inserts 
in t he s ame order as removed. T ighten ret a ining nuts 
to 28 foo t-pounds torque. 

(g) Install oil pump. 
(10) Inst all engine oi l pan using new gaskets and 

seals. Tighten drain p lug securely. 
(11) Install camshaft. 
( 12) Install tim ing chain cover. 
( 13) Install vibration d amper and drive pulley. 
(1 4) Insta ll valve t appets. 
(15) Install gasket and cylinder head. 
(1 6) Install push rods. 
(1 7) Install rocker arms and shaft assembly. 
(18) Install cylinder he ad cover and gasket . 
(lg) Install int ake and exhaust ma nifolds. 
(20) Remove engine from engine stand. 
(21) Reconnect transm ission to engine assemb ly. 
(22) Install engi ne assembly as outlined under En-

gine Insta llation. 

Cylinder Bore Reconditioning 

( 1) Check cy lin ders for t aper with an ins ide micro
meter (from top to bot t om). 

(2) Check for an out-of-round condition by mea
suring across cy linder bores at two p oints (parallel to 
crankshaft and perpendicular to crankshaft) . 

(3) If cylinder taper does not exceed 0. 005 inch and 
out-of-round does not exceed 0.003 inch, cy linder 
bore may be t rued by hon ing. If cylinder taper or out
of-round cond ition exceeds these lim its, cy linder m ust 
be bored and then honed for an oversize pis ton . 

NOTE: When finish-honing t he cylinder bores, move 
the hone up and down at suffi cient speed to produce 
a uniform cross hatch p at tern on the cylinder walls. 

(4) Removal of glaze from t he cylinder wall for 
fas ter ring seating can be accomplished by various 
methods. When an expa nd ing type hone is used, do 
not use more than ten str okes t o recondition a cy Iinder 
wall (a s t roke is one down and up m ovement ). The en
gine bearings and lubricat ion system m ust be pro
tected from abrasives. 

N OTE: Rigid type hones are not to be used to re
m ove cylinder glaze since a sligh t am ount of taper al
ways exists in cylinder walls afte r the engine has been 
. . 
zn serv zce. 

(5) Prior to fitt ing pist ons, the cylinder bores 
should be scr ubbed clean with a hot water and deter
gent solution . Immediately after cleaning, apply ligh t 
engine oil to t he cylinder walls and t hen wipe with a 
clean lint-free cloth or paper towels. 

CONNECTING ROD AND PISTON ASSEMBLIES 

NOTE: The fo llowing procedures may be used to 
service connecting rod and piston assemblies with en
gine in the vehicle. 

Removal 

( 1) Remove cylinder head cover and gasket. 
(2) Remove rocker arms and shaft assembly. 
(3) Remove push rods. 
(4) Remove cylinder head and gas ket. 
(5) P osit ion pistons one at a t ime near bottom of 

stroke and use a r idge reamer to remove any ridge 
from top end of cylinder wails. 

( 6) Drain the engine oil. 
(7) Remove oil pan and gaskets . 
(8) Remove connecti ng rod bearing caps and in

serts and retain in same order as removed . 

NO TE: Connect ing rods and caps are stamped with 
the corresponding cy linder num ber. 

(g) Remove connecting rod and piston assemblies 
t hrough t op of cylinder bores. 

NOTE: Be careful that connecting rod bolts do not 
scra tch the connecting rod journals or cy linder walls. 

Installatio n 

(1) After t horoughly clean ing cylinder bores, apply 
a light fi lm of clean engine oil t o bores with a clean 
lin t-free cloth or paper towel. 

(2) Position piston rings on pistons as fo llows: 
(a) No. 1 compress ion r ing gap is 180° from 

No.2 compression ring gap. 
(b) Oil control ring spacer expander gap is at 

least goo from No. 2 compress ion ring gap. 
(c) Oil control ring gaps are goo from ex

pander gap wi th at least 30° between each ring gap. 
(3) Lubricate piston and rings with clean engine 

oil. 
(4) Use Piston Ring Compressor Tool J-560 1 to 

install connecting rod and pis t on assembl ies th rough 
the top of the cylinder bores (fig. 1A-3 6). 

NOT E: Be careful that connecting rod bolts do not 
scratc h the connecting rod journals or cy linder walls. 

NO TE: Lengths of rubber hose over t he connec ting 
rod bolts will prov ide protection during ins ta llation. 

(5) Insta ll connecting rod bearing caps and. insert s 
in the same order as removed . Tighten retain ing nuts 
to 28 foot-pounds torque . 

( 6) Install engine oii pan using new gaskets and 
seals. Tighten drain plug securely. 

(7) Inst a ll gasket and cylinder head. 
( 8) Install push rods. 
(g) Install rocker arms and shaft assem bly. 

(10) Install cylinder head cover and gasket. 
(1 1) Fill the crankcase with new oi l to the specified 

dipstick level. 
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,.1-------------------SIX-CYLINDER ENGINE 1 A-25 

CONNECTING RODS 

The' connecting rods are cast iron, balanced assem
blies with bearing inserts at the crankshaft journal 
end. 

The piston pin is assembled into the rod with 2,000 
lbs. pressure (press-fit). Replace any rod that does not 
require such a press-fit. 

Misaligned or bent connecting rods will cause ab
normal wear on pistons, piston rings, cylinder walls, 
connecting rod bearing, or crankshaft connecting rod 
journals. If wear patterns or damage to any of the 
above mentioned components indicate the probability 
of a misaligned connecting rod , check rod alignment. 
Misaligned or bent rods must be replaced. 

Side Clearance Measurement 

(1) Slide snug-fitting feeler gauge between con
necting rod and crankshaft rod journal flange. 

(2) Refer to specifications. Replace connecting rod 
if side clearance is not to specifications. 

Connecting Rod Bearings 

The connecting rod bearings are steel-backed, sin
tered copper, lead-alloy precision type. 

Each bearing is selectively fitted to its respective 
journal to obtain the desired operating clearance. In 
production the select fit is obtained by using various 
sized, color coded bearing inserts as shown in the 
bearing fitting chart. 

The rod journal size is identified in production by 
a color coded paint mark on the adjacent cheek or 
counterweight toward the flanged (rear) end of the 
crankshaft. The color codes used to indicate journal 
size are shown in the bearing fitting chart. 

When required, different sized upper and lower 
bearing inserts may be used as a pair ; therefore, a 
standard size insert is sometimes used in combination 
with a 0.001 inch undersize insert to reduce clearance 
0. 0005 inch. 
NOTE: Neuer use a pair of bearing inserts with more 
than 0. 001 inch difference in size. 

Example: 
Correct 

Upper-Standard 
Lower- 0.001 inch undersize 

Incorrect 
Standard 
0. 002 inch undersize 

Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-, 0.002-, 
0.010- and 0.012-inch undersize . 

Removal 

( 1) Drain engine oil. 
(2) Remove oil pan and gaskets. 
(3) Rotate crankshaft as required to position two 

connecting rods at a time at bottom of stroke. 
( 4) Remove connecting rod bearing caps and then 

remove lower bearing insert . 
(5) Remove upper bearing insert by springing it out 

of connecting rod. 

NOTE: Do not mix bearing caps. Each connecting rod 
and its matching cap is stamped with the cylinder 
number on a machined surface which fac es the cam
shaft side of the engine block. 

(6) Inspect bearing inserts for abnormal wear or 
damage. Bearing inserts with either condition should 
be replaced. 

(7) Wipe connecting rod journals clean and use a 
micrometer to check for out-of-round condition. Re
fer to specifications. If any rod journal is not within 
specifications, it must be reconditioned and fitted with 
new undersize bearing inserts. 

Measuring Bearing Clearance With Plastigage 

( 1) Wipe journal clean. 
(2) Place a strip of Plastigage across full width of 

lower insert at the center of bearing cap. 
(3) Install bearing cap to connecting rod and 

tighten retaining nuts to 28 foot-pounds torque. 
( 4) Remove bearing cap and determine amount of 

clearance by measuring the width of the compressed 
Plastigage with the scale furnished (fig. 1A-37). 

CONNECTING ROD BEARING FITTING CHART 

CRANKSHAFT CONNECTING ROD JOURNAL BEARING COLOR CODE 

COLOR CODE AND DIAMETER UPPER INSERT SIZE LOWER INSERT SIZE 

YELLOW - 2.0955 TO 2.09481NCHES YELLOW - STANDARD YELLOW - STANDARD 
ORANGE - 2.0948 TO 2.0941 INCHES YELLOW - STANDARD BLACK - .001 -INCH UNDERSIZE 
BLACK - 2.0941 TO 2.09341NCHES BLACK - .001-INCH UNDERSIZE BLACK - .001 -INCH UNDERSIZE 
RED - 2.0855 TO 2.0848 INCHES RED - .010-INCH UNDERSIZE RED - .010-INCH UNDERSIZE 

A41906 
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lA-26 SIX-CYLINDER ENGINE-------------------,.1 

A41907 

Fig . 1 A-3 7 Bearing Clearance Mea$urement w ith 

Plastigage 

Measuring Bearing Clearance w ith Micrometer 

(1) Wipe connecting rod journal clean. 
(2) Use micrometer to measure maximum diameter 

of rod journal. 
(3) Compare reading obtained with journal diam

eters listed in connecting rod Bearing Fitting Chart 
and select inserts requ ired to obtain specified bearing 
clear ance. 

Installation 

( 1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Install bearing inserts. cap, and retaining nuts. 
Tighten to 28 foot-pounds torque. 

CAUTION: Care must be exercised when ro tating 
the crankshaft with bearing caps removed. Be sure the 
connecting rod bolts do not accidentally come in con
tact with the rod journals and scratch the finish. 
Bearing failure would result. 

(3) Install oil pan using new gaskets and .seals. 
Tighten drain plug securely. 

( 4) Fill crankcase with new oil to specified dipstick 
level. 

PISTONS 

Aluminum alloy Autothermic pistons, steel rein· 
forced for strength and contr olled expansion, are used. 
The ring belt area above the pi~;ton pin provides for 
three piston rings: two compression and one oil control 
ring. 

The piston pin boss is offset from the centerline of 
the pi~t.on to place it nearer the t hrust side of the 
piston. 

A not.ch in the top perimeter of the piston ensures 
correct installation in the bore. Notch mui;l face front 
of engine when installed (fig. lA-38) . 

Fitting Pistons 

Pistons are fitted tr> t.heir resp~ctive bores by mea
suring the imide diameter of rhc eylinder bore at a 
point. :Z-.tVlfJ..inchcs 1>~low t.he top (Jf hure, and the 
outsidt> diameter of t.he pi~t.on . Pi11tons are cam grou nd 

and must be measured at right angles to piston pin at 
centerline of pin (fig. 1 A-:39) . The d ifference between 
cylinder bore diameter and piston diameter is piston
to-bore clearance. 

Piston Rings 

The comprcs:siori rings (two} are made of cast iron . 
The oil control ring is u three-piece sleel de>-ign. 

Ring Fitting 

( 1} Clean r.arbon from all ring grooves. T he oil 
drain openings in the oil ring grooves and pin boss 
must be open. Be careful not to r€'move metal from 
the grooves or lands since t.his will change the ring 
groove clearances and destroy ri ng-t.o-land seating. 

• FRONT OF ENGINE 

FACE NOTCH TO 
FRONT OF ENGINE 

A41908 

Fig. 1 A-38 Pistons Correctly Positioned in Bo res 

3.333" 

3.328" 

3.339'" 

3.329" 

DIAMETER 
1rt & 2nd 
GROOVE 

DIAMETER 
3RD 
GROOVE 

MEASURE' PISTON 
-+- AT THIS AREA 

FOR FITTING 

A41909 

Fig. J A-39 Piston Mea5vrements 

(2j Ch:.ek r~!lg '\ide t•lf:aran t"e with ft•df~r g;:mgt:: fi.rt.t~d 
~ nugl:-' bet•i~:en ti;;g: land a.tJd dng. Hol·nte ri r:g in 
~;,rroov ,~: !t mu~t 1111)'!'. freely at ail points (fig. I.A-,JO). 
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,.-1------·------------SIX-CYLINDER ENGINE 1 A-27 

Side c:learance betwet~n land and rings should be a!:i 
listed in the specifieatious. 

Fig. 1 A-40 Ring Side Clecuance 

(8) Place ring in bore and push down with an in
verted piston to a p<rsition near lower e11d of ring 
traveL Measure: ring gap or joint cleara-:1Ce with 
feeler gauge fitted ~mugly in ring opening (fig. lA-41). 

l 

.• A4l91l 

F!s. I A .. 4l Ring Gop Cl.eoranr.e 

:"i'O'l'E: Wf,;;:·r! ot.\n ;'! •.• :i.1··~ .c;tt;:;'fl(ian!. ,·irty f!i:.~e.~ nr~ 
u~ed, ri !r.f/8 :>,ho u.IJ. h,: ir.Ai·;;irht(f.li~; .fdt~>d tl• t fH;i r l'(',o:;p~f(

tt\·e f;ores. 

Ins to llation 

t U JnFtall 0il ::-:!~.1t!'~1l ring·;: ;,1:-; indkM.ed by i.n
:-tru.-:r. ions in packa;.r;:o. h li rwt nt'Ct\S'>ary to UI.IP a t.o~)l 

l{l in,;tailt'P!ll:>' t.1r!:i kv.·f.!~ f'\ib (fi~'.· l.~·4:?.l. 
(~'! fn&t>.dl Io,:Yf:r :·mx ~~rf!Si,.:.r:J: •:h.q n;:,~r·~ ring m· 

~ t.~t! lf.~1· t.<J 6XT>R \H1 L" ::r; ~:~ n.l"O~U!ti. p:it:.t(;~.:t t fi~~. l.~·~·~.:{}. 

NOTE: Make certain upper and lower compression 
rings are in:~talled properly. Figure lA-4,1 tihou•s typi
cal ring markings indicating the top .side of the ring. 

Un Install upper compression ring using ring m
st.aller to expand ring around piston UiJ!'. lA-43). 

Fig. lA-42 Oil Control Ring Rail Installation 

RING EXPANDER 
RECOMMENDED A4l9l4 · 

Fig. 1 A-43 Compression Ring lnstollutioo 

Piston Pins 

Piston pins are press fit into the cunnecting rod 
and r~quire no loddng devi<:e. 

Ren1oval 

(J) f.i!>in~ Pi;;ton Pin l{(:m<WN ,/.:.::187:2 i1ud an FHbur 
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1 A-28 SIX-CYLINDER ENGINE------------------,..1 

press, place piston on remover !:lupport .• J-21872-1 
(fig. lA-45). 

J\4!91:2 

Fig. 1 A-44 Typical Piston Ring Markings 

(2) Using piloted driver .J-21872-3, pre!'i!-l pin com
pletely out of piston. Note position (..\f pin through 
gauge window of remover support (fig. lA·45). 

J 

Fig. 1A-45 

Pin Fitting 

GAUGE 
WINOOW 

' J-21872·1 
A41915 

Piston Pin Removal or Installation 

(1} Insped pin and pin bore for nicks and burrg; 
remove as necessary. 

(21 With pin removed from piston, dean and dry 
piston pin bore and piston pin. 

(:Ji Position piston so that pin bore is in a vertical 
position. Insert pin in bore. At room temperature, 
pin should slide completely through pin bore without 
pushing it. 

i 41 H.cpl~H;e pist.on anct pin if pin jams in pin hore. 

lns'a llation 

(I) Lm;t:rt. pin pilot ,J-21872·2, through piston and 
connectin~ .rod pin bon!:-'1 (fi.g . .l A-4[)}. 

(2) Position pin pilot, pist(ln, and connecting rod 
on suppljl't .). 21872- J.. 

(;:n ln~erl. pit-ttt•n pin through uppet pi~hm piu hore 
and into ('<mnecting- rod pin bon,. 

14) Po~it.i,)n pilot(~d dri•;t~r. .J. 2187:.?-:_!, i n!1ide 
pistc•n pi!L 

(:)} (.."~ttlg a~bor prt'~.;,, p.":"(·~;::; piSHl!i pin l.hrr!Ui~il 

connecting rod and piston llntil pin pilot indexes 
with mark on support (fig. 1 A-45). 

NOTE: The pist·on i;-; a 2,000 lb. pres.;;..fit. If little 
effort i.<t required to install piston pin in C(JTtni?Cting 

rod, or if rvd moves along pin, a ne.w connecting rod is 
required. 

(6) Remove pi8ton and connecting rod assembly 
from preKs. Pin should be centered in UJd, plus or 
minus o.o:n2 inch. 

CRANKSHAFT 

The crankshaft is cast-iron and is counterweighted 
and balanced. The 2:.32 CID engine crankshaft has 
eight counterweights, and the 258 ern engine crank
shaft has twelve ,.counterweights. Both have seven 
main bearings and six connecting rod journals. 

An oil slinger is provided at the rear main journal, 
inboard of the rear oil seal. The component parts and 
crankshaft are individually balanced: then the com
plete assembly isba lanced as a unit. 

NOTE: On engines equipped with automatic trans
missions, the torque conuerter and converter flexplate 
must be marked prior to removal and re-installed in 
the .<;ame position. 

Service replacement dampers, crankshafts, fly. 
wheels, torque converters, and clutch components are 
balanced individually and may be replaced as required 
without rebalancing the complete assembly. 

Removal or Replacement 

If the crankshaft is damaged to the extent that re
conditioning is not feasible, it must be replaced. Re
moval and installation involves following t.he proce
dures outlined under Cylinder Block. 

Crankshaft End Play Measurement 

The crankshaft: end play is c:ontrolled at the ='io. ~J 
main bearing insert \11 hid1 .~s t1an~~t:d for t·h.is purpc.se. 

( l) AttHch tt di:;~.l indicat.or to eylinder lll(wk .ttdja
cent w N(l. :1 main bearing. 

(2) Pry !;haft forward with .a flat. bladed screw· 
driver, ~et dial indicator. pullh rt)d on f::w1~ of crallk· 
shaft cc~tmtcrwe:ight, and :wt tct zer(). 

':J) Pry shnft. fore 1md aft. H.l•ad dial indkator (fig. 
lA-4G). 

Hi The corrcd crank::;han Nld play i:-:: listed ;n 
SpF;t.;ifi<:atic.n<>. RcpJact~ thn..1ot bt:arin;; if 1•nd play i~ 
JWl to .'lpeeiflt:at:iont;. 
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ri------------------SIX·CYLINDER ENGINE 1 A-29 

NOTE: When replacing the ihrust hearings, it is rec
omml'ndf!d l.n pry the crnnhsllaft iore and aft: io align 
the ioces olthe tl!rwd hearings. 

Measuring Main Bearing Journal With A 
Micrometer (Crankshaft Removed) 

11) Clean main hearing journul. 
(:2) Mea!'lur€ maximum diameter of journal with a 

micrometer. 
(3) Compare rt>ading obtained with journal diam

eters listed in the Ma}n BE-aring Fitting Chart and se
lect inserts required to ontain t ht> speciJied hearing 
£"1earance. 

Crankshaft Main Bearings 

The main bearings are steelhacked. sintered copper, 
lead alloy precision type. Each hearing is selectively 
fitted to its respective journal to obtain the desired 
operating clearance. In produetion the select fit is ob
tained by using various sized color coded hearing in
serts as shown in the ~lain Bearing :Fitting Chart. 

The main hearing journal sizp, is identified (in pro
duction) by a eo lor coded paint mark on the adjacent 
cheek toward the flanged (rear) end of the crankshaft. 
except for the rear main journal which is on the crank
shaft rear f1ange. 

When required, different sized upper and lower 
bearing inserts may be used as a pair. A standard size 
insert is sometimes used i.n comhinati{m with a 0.00 I 
inch undersize inl:lert to reduce clearance by O.OOf> 
inch. 

Fig. 1 A-46 Crankshaft End Play Measurement 

Example: 
Cor.rect lnc::orrect 

Cppe.r-·--·Sta11da.rd Stll.ndtmi 
Lower---0. 001 inch under f.\ iz<~ 0.002 inch under:'.i?.\! 

CACTlON: NeL•er USI' bearing in.~erts in pairs with 
greater than U.UOI inch difference in Ri::e. When rt'· 

placing insert.;;, aU the odd ,yize inserts must (J,, t?it h1•r 
on the top or the but. tom. 

Sen·ice replacement hearing inserts a.re availabl~ as 
pairs in the following sizes: standard, 0.001-, 0.002-. 
0.010- and fUll2-inch undt!r!:!i:?.c. The size 11:; 

stamped on the back of the inserts. 

Removal and Inspection 

(1) Drain the engine oil. 
(2) Remove oil pan. 
(:J) Remove main bearing cap and insert. 
( 4) Inspect bearing insert for abnormal wear or 

damage. If either condition exists, both upper and 
lower inserts must be replaced. Refer t.e Measuring 
Bearing Clearance With Plastigage to select hearing 
inserts required to obtain the ~pecified bearing 
clearance. 

(5) Inspect crankshaft main journaL If damaged, 
it must be either reconditioned or replaced. 

( 6) Remove upper insert by loosening all of other 
bearing caps and inserting a small cotter pin in the 
crankshaft. oil hole (head of pin should be large enough 
that it will not fall into oil hole, yat thinner than the 
th ickne~s of the bearing i. 

(7) With pin in place, rotate <~ranksh;Jft so that 
upper bearing in:~ert will rotate in the dire<:tion of it~ 
loeat-ing tongue. 

{8_l Remove and inspec!t remaining bt•arings one at 
a time in the same manner. 

Measuring Bearing Clearance With Plostigage 
(Crankshaft Installed) 

t 1) Support we•ight qf crankshaft ·-.11-ith a ia(;k or 
stMH1 place nnde.r c~J\inkrW(! ~gh t !:,Jdj;cwt: n t 1·.o 111<* in 
bearing- h>in.g: checked.!. 

NOTE: Cher::k ch:11.r:mu' t.·ne l;.;orinp a: a tane AU 
other b•!a.rinps ''Hi.'(l remain tightened 

( 21 l{.mHlvf:' mHi n bear Jrl.ft t:.Hp ~:~nd i:1i!t!H. 

(:-:;) Cl<>>.~n i.!:<.;erl. rand €XPD~~(i pon.ion nf thl' <'umk-
1-'h~ft _jr,untaL 

.:4., Pla.cc:· a :'t!ip of PI:J.;;ti;;_;l>~e ~\'te:f..~; f;:!l ·.;,:idth ·.:.of 

f :·:·,} ·tn:~ta:U bt:t~d·Jn~;· ( ::~~·· ~utd L~ghH·~.::~ boJt-.~; !.c· FO 
foot.--pounrl;; to-rqUt". 
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1 A·30 SIX-CYLINDER ENGINE------------------,.1 

MAIN BEARING FITTING CHART 

CRANKSHAFT MAIN JOURNAl 
BEARING COLOR CODE 

COLOR CODE AND DIAMETER 
UPPER INSERT SIZE LOWER INSERT SIZE 

YELLOW - 2.5001 TO 2.4996 INCHES YEllOW -
ORANGE - 2.4996 TO 2.49911NCHES YELLOW -
BLACK - 2.4991 TO 2.4986 INCHES BLACK -
GREEN - 2.4986 TO 2.4981 INCHES BLACK -
RED - 2.4901 TO 2.48961NCHES RED -

(6) Remove bearing cap and determine amount of 
clearance by measuring width of compressed Plasti· 
gage with the scale furnished (fig. JA-47). 

Installation 

(1) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Loosen all main bearing caps and install main 
bearing upper insert(s). 

(;3} Install main bearing cap(s) and lower .insert(s). 
Tighten holts evenly to 80 foot-pounds torque. 

(4) After installation, turn crankshaft by hand tu 
check for free operatinn. 

(5) Install oil pan (using new gaskets and seal!!). 
Tighten drain plug securely. 

(6) Fill crankcase with new oil to dipstick level. 

FLYWHEEL AND STARTER RING GEAR ASSEMBLY 

The starter ring gear can be replaced only on ve
hicles with mamwl transmission. The st.arter ring ~ear 
is welded to and balanced as part of the converter drive 
plate on vehides with automatic transmission. The 
entire drive plate/ring gear assembly mut'<t be re
placed on automatic transmission equipped vehicles. 

Removal (Manual Transmission} 

(l} P(lsition flywht~d on an arhor prel:l.!" with steel 
hlN:ks eqnall.v !>pauH1 und(·r gt~ar. 

t 2) Pres~ fly~,o\-hed through ring gear. 

NOTE: Rirtg gear l:an a l8o bl::'. N?m oved by breaking 
if with r.r !'hisi'L 

Installation (Manual Transmission) 

(l: .<\ppi.y hc~l.t. ~.;:: e:t.p::md indclr~ rh;Hn<:.'l:!>.r ot ring 
gear. 

STANDARD YElLOW - STANDARD 
STANDARD BLACK - .OOHNCH UNDERSIZE 
.001-INCH UNDERSIZE BLACK - .001-INCH UNDERSIZE 
.001-INCH UNDERSIZE BlACK - .002·1NCH UNDERSIZE 
.010·1NCH UNDERSIZE RED - .OtO.INCH UNDERSIZE 

A41918 

(2) Press flywheel onto ring gear. 

NOTE: On manual transmission equipped cars, the 
flywheel is balanced as an individual component 
and alsu as part of the crankshaft assembly. 

Do not at.tempt to duplicate original t1ywheel 
balance holes when installing a service replacement. 
Service flywheels are balanced during manufacture. 

Fig. lA-47 Checking Main Bearing Clearance With 

Pfastigage 

SHORT ENGINE ASSEMBLY (Short Block) 

A sPrvice replacement. .short engine assembly (short 
hloek) may be installed whenever the ori~inal engine 
hlo<:k if! worn or d.<~maged beyond repair. H eon~i.~tF. 
of engine block, piston and rod aKsembl.ies. erankj;haft, 
eamshaft, timing ~ears and ('hain. 

Installation include~< transfer of eompon.ent part~ 
from tht- worn or damaged original engine. Follow the 
appropriate pro(~edures for deaning and torque tight· 
ening as outlined in thi~ ~en. ion. 

NOT.E: Afwa.ys install a !WW engh1e t;i[ pump inlP.! 
tulu; Mid 8treen ~l~:otcm}) l.Y 1r hen ittsr.a lli.n~ c. ..;;/wrt 
engine a.o;Sf~m l.1 ly. 
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,.1------------------SIX-CYLINDER ENGINE IA-31 

SPECIFICATIONS 
(232 and 258 CID Engines) 

Type. . . . . . . . . . . . . . . . ... In-Line, OHV, 6-cylinder 
Bore ............................... 3.75 inches 
Stroke 

232 .... . ......................... 3.50 inches 
258 ............................. 3.395 inches 

Displacement 
232 .............. . ........... 232 cubic inches 
258 .......................... 258 cubic inches 

Compression Ratio ......................... 8.0:1 
Compression Pressure 

232 ..................... . ........... 140 psi 
258 ................................. 150 psi 

Maximum Variation Between Cylinders ........ 20 psi 
Firing Order. ................... . ..... 1-5-3-6-2-4 
Net Brake Horsepower 

232 ........................... 100 at 3600 rpm 
258 ........................... 110 at 3500 rpm 

Net Torque 
232 ............ . .............. 185 at 1800 rpm 
258 ........................... 195 at 2000 rpm 

Taxable Horsepower ....................... 33.75 
Fuel .................. regular, low lead, or no-lead 

CAMSHAFT 
Fuel Pump Eccentric Diameter ... 1.615 to 1.625 inches 
Tappet Clearance ...... Zero Lash (Hydraulic tappets) 
End Play .................. Zero (engine operating) 
Bearing Clearance ............... 0.001 to 0.003 inch 
Bearing Journal Diameter 

No. 1 ...................... 2.029 to 2.030 inches 
No.2 ...................... 2.019 to 2.020 inches 
No. 3 ...................... 2.009 to 2.010 inches 
No.4 ...................... 1.999 to 2.000 inches 

Base Circle Runout ................ 0.001 inch (max) 
Cam Lobe Lift. ........... . ........... 0.254 inch 
Intake Valve Timing 

Opens ........................... 12.5° BTDC 
Closes ... . ...................... 66.5° ABDC 

Exhaust Valve Timing 
Opens....... . . . . . . . . . ......... 53.5° BBDC 
Closes (With EGRl.. . .. . ... . ... 25.5° ATDC 

Valve Overlap 

With EGR ........................... . . 
Intake Duration ................. .. ........ 259° 

Exhaust Duration ....... . ................ 259° 

CONNECTING RODS 
Total (Less 

. . . . . . . . . . . . . . ....... 557 to 665 grams 
258 ................. . ........ 695 to 703 grams 

Total 
232. 

(Ce nter-to-Center) 
. . . . . . . . ........ . .. 6.123 to 6.127 inches 

258. . . . ................. 5.873 to 5.877 inches 
Piston Pin Bore Diameter . ..... 0.9288 to 0.9298 inches 
Bearing Clearance ... . ........... 0.001 to 0.003 inch 

(0.0025 inch preferred) 
Side Clearance. . . ... . .. . ...... 0.005 to 0.014 inch 
Maximum Twist ................... 0.001 per inch 
Maximum Bend ........ . .......... 0.0005 per inch 

CRANKSHAFT 
End Play.... . . . . . . . . . . . . . . 0.0015 to 0.0065 inch 
Main Bearing Journal Diameter 2.4986 to 2.5001 inches 
Main Bearing .Journal Width 

No. 1. .. ... ............... 1.086 to 1.098 inches 
No. 3. . . . . . . . . . . . . . . . . . .. 1.271 to 1.273 inches 
No. 2-4-5-6-7. . ............. 1.182 to 1.188 inches 

Main Bearing Clearance ......... 0.001 to 0.003 inch 
(0.0025 inch preferred) 

Connecting Rod Journal 
Diameter .. . ........... "· 2.0934 to 2.0955 inches 

Connecting Rod Journal Width ... 1.070 to 1.076 inches 
Connecting Rod Bearing Clearance 0.001 to 0.003 inch 

(0.0025 inch preferred) 
Maximum Out-of-Round .. .. ........... 0.0005 inch 
Maximum Taper . ..... .. ........... . . 0.0005 inch 

CYLINDER BLOCK 
Deck Height. . . . . . .... . ....... 9.528 to 9.534 inch 
Deck Clearance 

2:12 . . . . ........ ... ... . . 0.575 inch (below block) 
258. . . . . . . . . . . ..... 0.110 inch (below block) 

Cylinder Bore (standard) . . .... 3.7501 to 3.7533 inches 
Maximum Taper. . . . . ....... 0.005 inch 
Maximum Out-of-Round. . .... 0.003 inch 

Tappet Bore Diameter... . ..... 0.905 to 0.906 inch 
Cylinder Block Flatness .... 0.001/1 inch, 0.002/6 inch; 

0.008 inch (max) 

CYLINDER HEAD 
Combustion Chamber Volume .... . . .. . 62.5 to 6.5.5 cc 
Valve . EI-IE-IE-EI-EI-IE 
Valve Guide ID ( ) . . ..... 0.37:35 to 0.3745 inch 

Clearance . .. . OJJOI to 0.003 inch 

Exhaust Valve Seat . .. ..... . 
Valve Seat Width. . . . . . . . . . . . . 0.040 to 0.060 inch 
Valve Seat Runout .................... 0.002.5 inch 

Head Flatness . . . 0.001/1 inch; inch; 
0.008 inch (max) 

LUBRICATION SYSTEM 

1 quart with filter change) 
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lA-32 SIX-CYLINDER ENGINE------------------,..1 

Normal Operating Pressure ........ 13 psi at 600 rpm; 
37 psi at 1600 rpm; 75 psi maximum 

Oil Pressure Relief ................... 7 5 psi (max ) 
Gear-to-Body Clearance. . . . ... 0.0025 to 0.0005 inch 

(0.0005 inch preferred) 
Gear End Clearance ............. 0.002 to 0.006 inch 

(0.006 inch preferred) 

PISTONS 
Weight (less pin) ................. 481 to 485 grams 
Piston Pin Bore Centerline-to- Piston 

Top ...................... 1.599 to 1.603 inches 
Piston-to-Bore Clearance ....... 0.0009 to 0.0017 inch 

(0.0012 to 0.0013 inch preferred) 
Piston Ring Gap Clearance 

Compression (Both). .......... 0.010 to 0.020 inch 
Piston Ring Gap Clearance-

Oil Control Steel Rails ......... 0.010 to 0.025 inch 
Piston Ring Side Clearance 

No. 1 Compression ........... 0.0015 to 0.003 inch 
(0.0015 preferred) 

No. 2 Compression ........... 0.0015 to 0.003 inch 
(0.0015 preferred) 

Oil Control. .... 0.001 to 0.008 inch (0.003 preferred) 
Piston Ring Groove Height 

Compression (both) .......... 0.0795 to 0.0805 inch 
Oil Control. ................. 0.188 to 0.189 inch 

Piston Ring Groove Diameter 
No. 1 and No. 2 ............. 3.328 to 3.333 inches 
Oil Control. . . .............. 3.329 to 3.339 inches 

Piston Pin Bore Diameter. ...... 0.9308 to 0.9313 inch 
Piston Pin Diameter ........... 0.9304 to 0.9309 inch 
Piston-to-Pin Clearance .... 0.0003 to 0.0005 inch loose 

( 0. 0005 inch preferred ) 
Piston Pin-to-Connecting Rod ....... 2000 lb. press-fit 

ROCKER ARMS, PUSH RODS and TAPPETS 
Rocker Arm Ratio ................. . ....... 1.5:1 
Rocker Arm Shaft Diameter ..... 0.8575 to 0.8585 inch 
Rocker Arm Bore Diameter. . . . 0.8615 to 0.8625 inch 
Push Rod Length ............. 9.656 to 9.666 inches 
Push Rod Diameter ............. 0.294 to 0.303 inch 
Hydraulic Tappet Diameter ...... 0.904 to 0.9045 inch 
Tappet-to-Bore Clearance . . ....... 0.001 to 0.002 inch 

VALVES 
Valve Length 

(Tip-to-Gauge Dim. Line). ... 4.7895 to 4.8045 inches 
With Rotator ............. 4.8095 to 4.8245 inches 

Valve Stem Diameter. . . . . . . . 0.3715 to 0.3725 inch 
Stem-to-Guide Clearance. . . .... . 0.001 to 0.003 inch 
Intake Valve Head Diameter. .... 1.782 to 1.792 inches 

Intake Valve Face Angle ..................... 29° 
Exhaust Valve Head Diameter .. . 1.401 to 1.411 inches 
Exhaust Valve Face Angle ................... 44 ° 
Maximum Allowable Removed for 

Tip Refinishing ..................... 0.010 inch 

VALVE SPRINGS 
FreeT .ength ............ . ..... 2.2:14 inches approx. 

With Rotators ............... 2.00 inches approx. 
Spring Tension 

Valve Closed ........ 95 to 105 lbs at 1-13/16 inche.:: 
I With Rotator"). ...... 80 to 88 lbs at 1-5/8 inches 

Valve Open .......... 188 to 202 lb" at 1-7/16 inche" 
!With Rotator" L ... 210 to 226 lb" at 1-3/16 inche.:: 

In"ide Diameter. . . . . . . . . . ..... 0.948 to 0.968 inch 
I With Rotator" I. .......... 1.000 to 1.020 inches 

TORQUE SPECIFICATIONS 

Service Set-To Torques should be used when assembling com
ponents. Service In- Use Recheck Torques should be used for 
cht,cking a pre-torqued item. 

All Torque values given in foot-pounds with dry fits unless 

otherwise specified . 

Acn·ssory Drive Pulley Screws .. 
Air Injection Tu!w·to-\lanifold. 

Air Pump-to-Bracket. 

Air Pump Brackets-to-Engine 

( A.C. C.>mpressor or Pedestals I. 

Air Pump Adjusting Strap-to· Pump. 

Alternator Pivot Bolt or Nut. 
Alternator Adjusting Bolt . 

Alternator .'\!Iounting 
Bracket-to- Engine. 

Alternator P ivot Mounting 
Bolt to Head_ 

Block Heate r Nu t. 
Ca m sh a ft Sproc ket Screw. 
C a rburetor Hold-Down Nuts. 
Coi l Bracket-t o -Cylinder Hea d. 

Connecting Rod Bo lt Nuts. 

Cylinder Head Capscre ws . 
Cyli nder Head Cover Screws. 

Pulley -to· Damper Crankshaft . . 

Clutch H ousing Spacer to 

lbott o ml .. 

Service 
Service In-Use 

Set-To Recheck 
Torque Torque 

1/l l 2 to 25 
15 10 to 18 
:w 15 to 22 

2;) lR to 28 

20 15 to 22 

28 20 to :J5 

1/l 15 to 20 

2tl 2:l to 30 

:n :w to :!5 
in- lb 17 to in-lb 

50 45 to 

14 l 2 to 15 

14 10 to IS 

2/l 26 to :5o 

105 95 to 115 
50 in-lb 42 to in-lb 

2:1 !8 to 

J 2 H t o 15 
to :{0 
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,. SIX-CYLINDER ENGINE 1 A-33 

Distdbutor Clamp Bracket Screw 

EGR Valve. 

Exhaust Manifold Bolts. 
Exhaust Pipe-to-Manifold. 

Fan and Hub Assembly Bnlts. 
Drive Plate-to-Converter Screw. 

Flywheel or Drive Plate-to-Crankshaft 
Front Crossmcmber-to-Sill. 

Front Support Bracket-to- Block 
Front Support Cushion-to- Bracket, . 

Front Support 

Cushion-to-Crossrnember. 
Fuel Pump Screws. 

Idler Arm Bracket-to-SilL 

Idler Pulley Bracket to 

Front Covt•r NuL . . . . . . . . .. 
Idler Pulley Bearing 

Shaft-to- Bracket NuL 

Intake 'V!anifold Screws. 

Main Bearing Capscrews. 
Oil Pump Cover Screws. 
Oil Pump Attaching Screws !Short L 

Dote Letter No. 

-~ 

-~~---

TORQUE SPECIFICATIONS (Continued) 

Service 
Set-To 

Torque 

1:1 
1 'J ,, 
23 

23 

18 

22 

105 

65 
28 

:J:l 

:l7 

16 

50 

7 

:l:l 

2:l 

so 
70 in-lb 

]() 

Service 

In-Use 

Recheck 
Torque 

10 to 18 

9 to 18 

18 to 28 

18 to 28 

12 to 25 

20 to 25 

95 to 120 

55 min. 

22 to 38 

27 to :38 

:30 to 45 

1:3 to 19 

.15 to 60 

4 to 9 

28 to :38 

18 to 28 

75 to 8fi 

60 to 80 in-lb 

8 to ]'' 
" 

Oil Pump Attaching Screws (Long L 

Oil Pan Screws~l /4-inch~20. 

Oil Pan Screws~ 5/16-inch 

Oil Filter Adapter. 
Power Steering Pump Adapter Screw 

Power Steering Pump Bracket Screw 
Power Steering Pump Mounting Screw 

Power Steering Pump Pressure 

Line Nut. 
Power Steering Pump Pulley Nut. 

Rear Crossmember-to-Side Sill Nut. 

Hear Support Cushion-to-Bracket. 
Rear Support Bracket-to-Transmission 

Hear Support 
Cushion-to-Crossmember. 

Rocker Arm 
Assembly-to-Cylinder Heat!. .. 

Spark Plugs. 

Timing Chain Cover-to- Block Screws 
Thermostat Housing Screw. 

Vibration Damper Screw. 

Water Pump Screws ......... . . 

TECHNICAL SERVICE LETTER REFERENCE 

Service 
Set-To 

Torque 

17 

7 

28 

:l8 

58 
:l() 

48 

18 

21 

28 

Service 
In-Use 

Recheck 

Torque 

12 to 20 

to 9 
9 to 1.3 

42 to 55 

18 to 28 

:l7 to 47 

25 to 35 

:30 to 4fi 

40 to 65 

20 to ;)5 

40 to 5fi 

27 to 38 

12 to 25 

lS to 26 

22 to :l:l 

4 to 8 
10 to 18 

48 to 64 

9 to IS 

Subject Changes information on Page No. 
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lA-34 SIX-CYLINDER ENGINE-------------------r'l 

I I 

J-22248 
TIMING CHAIN COVER 
ALIGNMENT TOOL AND 
SEAL INSTALLER 

SCREW. FRONT COVER 
CRANKSHAFT SEAL 
INSTAll-ER 
PART OF TOOL-J-9183 

J-21872 
PISTON PIN REMOVER 
AND INSTALLER 

J-21931 
VALVE SPRING REMOVER 
AND INSTALLER 

" ' :~. 

J-22700 
OIL FILTER WRENCH 

4----&Z·l-
J-8520 
DIAl. INDICA TOR SET 
(0·1"·,001" GRADUATION) 

• I I 
J-5959-4 
C-CLAMP AND 

ROO EXTENSION 

·== J-21882 
OIL PUMP INLET 
TUBE INSTAllER 

' J-9256 
TIMING CHAIN OIL 
SEAL REMOVER 

J21791 
VIBRATION DAMPER 
REMOVER 

J-5790 
HYDRAULIC VALVE 
LIFTER TESTER 

·=-r . ' ... ,~-·· II¥ 

J-6042-1, 4, 5 
VALVE GUIDE REAMERS 

•• 
J-21884 
HYDRAULIC VALVE TAPPET 
REMOVER AND INSTALLER 

J-5601 
PISTON RING 
COMPRESSOR 3-3/4" 

J-8056 
VALVE AND CLUTCH 
SPRING TESTER 

~\4l ') 19 

Fig, 1 A-48 Six-Cylinder Engine Tools 
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1 B- 1 

V-8 ENGINE 

Page 
Build Dote Cod~ ....... . . , ... . . .. . .............. 1 8--l 
Cam,haft and Bearing~ ....... , . .. .............. 18-18 
Conneding Rods ....... . . .. . .. . . ... ........... 1 B-'24 
Conne cting Rod and Piston Assemblies ... ........ . lS-24 
Crankshaft ... . . .. ......... .. ........ . . .... ... t B-29 
Cylind e r Block .. .. ... . .. . .. . .. . ......... . ..... 1 B-22 
Cylind&t He ad a nd Ga5ket ............... . . . .. .. 18-11 
Cyl inde r Head Cover and G asket . . .. ... . .......... 1 B-8 
Cyli nder HE! ad Recondit ion ing .......... . . ... . . .. 18-12 
Eng ine Assembly .... ....... . ......... . . ...... .. 1 B-1 
Engine lnstallotion ...... .. . ..... .. .............. . 1 B-7 
Engine Removal ........ . . ...... ................ 1 B-7 
Exhaust Manifold ....... . . ........ ........... , 1 B-11 
Flywheel and Starter Ring Ge ar Assembly . ........ 1 B-31 
Hydraulic Valve Tappeh .... . ..... , ...... ... . . . 1 B- 14 
Intake Monifold . ................ . .... . .. . .. . . 1 B-1 0 

ENGINE ASSEMBLY 

Description 

The 304, :·~6{) and 401 CID engine are V-8 designs 
incorporating overhead valve~. SerYice procedures for 
all V-8 engines are essentially t.he same. 

Bridged pivot assemblies control movemen t. of in
take and exhaust rocker arms that are paired by 
cylinderH (fig. J.B- 1 and l B-2) . The c:ylinders are 
numbered fr om front. to rear 1-:3-5-7 on the left 
bank and 2- 4-fr-8 on t he right ba nk. The cyli nder 
firing order is 1-8-4-3-f> .. G-7-2. 

Fig. 1 B- l Se-ctional Vie w of V -8 Engine Assembly 

Page 
Odd Size Engines ....... . ... ............ . . ... . . . l S-2 
Oilfilter .......... . . . . . . . ............. . .. .. . 16-21 
Oil Pan ..... , .... ......... . .. ............ .... 18-20 
Oi!Pump ..... ........... . .. .......... ....... 18 -21 
Pistons . . .. .. , ....... ... ... , ..... .. ........ . , IB-26 
Rear Main Bearing Oil Se al .. . .. . ... . .... . . . . . .. 18-22 
Rocker Arm Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . 18wS 
Service Diagnosis . . . .. .. . . . . .. . ......... . . . .... 1 B-4 
Sh ort Eng ine Assembly .......... . . . .... .. ... . . 1 B-32 
Specifications .. ..... .. ....... .. . ....... ...... 1 B-32 • 
Timing Chain .... .... , . . ... ... . ........... ... I 8 - 1 7 
Timing Chain Cover ....... ............. . .... .. 18-16 
Valve Spring ...... ........ ............... ..... 1 B-9 
Valve Stem Oil Seal ....... .. .. .......... . . . . .. . 1 B··9 
Valve Stem-to-Guide Cle cuance ... . , ..... ....... 18-13 
Vibration Damper ... . .... . ......... . ......... l 8-15 

The crankshaft. supported by f:ve two-pic<:e mai n 
hearings, rotates in a counterclockwil"e direction as 
viewed fwm the rear. The ~.:amshaft is suppi'J r tcd by 
f ive one-piece, line-bored bearings. 

Identification 

Bu ild Date Code 

The engine Build Date Code is located on a t ng at
tached to t he right hank cylinder heaci cove r lfig. 
1 B-:3). 

The fode numbers identify the year. month, and 
day that the engine was built. The code lttter idt~n ti· 
f ies the cubic inch displacement. carburetor t_ype· , and 
c.ompressicn ratio. 

The l<>tt.ct·s are coded as follow;;;: 
Comprc.'> '>i iJn 

CodE- em Carburetor Rut io 

H :j!)-;1 2V SA:l 
'X 360 2V F-.:?.5:1 
p ;5GO -1V 8.~!5 :1 

z 401 .+V &.Z.5:1. 

Engine Build Dote <:ode bplanotion 
.. ___ ls_t __ TZ:;-and :Jrd ~--;;~;·---... 1 ____ f1tl~---

Charact~r. ! Ch:uat~rer i Chttral:t.er 
1
! Clw rad.c·r 

I I 
ly~llr ) I (mo_n:h '·-~ ku~~ne !.y~,~ ~ ; I day J 

,:; -191:1 Ill h ! H, ~- p n: 7. I o·r .. :\1 
7 - · 1.~)74 ----~-- _ ___i_ _______ _ L_ _____ _ 

r: ~:i!.mplc; u:J p l ;'< 

Tlw (~x::tm;Jk :-<·dt:: i d f.~n:iflf;& u. ;~6(1 CfD ·Nith -tV <~ar .. 
)Jn-dot ;-!nd ::s.2:~·l e<.mrp·r·~.·s.-;ior nrb:-, bu!!t on ~tnn: 1~ 

1~.19T:I. 
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18-2 V-8 ENGINES -----------------------rJ 

;.\/I.J. 921 

Fig. 1 B·2 Typical V-8 Engine Assembly 

NOTE; ;)60--tfH ClD en~Jines in heau.v dut y - t ru.chs 
are painted red. These engines do n.ot u.~e exhaust 
t•a?z•e rotators. Otherl.1.:isc they an> the same as all 
ot lu.J' 360-40 1 CID engines. Refer to r:xhaust Valve 
Rotator for di>ia ils. 

Odd Size Engines 

On vehid es equipped wit h odd-sized engines. it is 
sorr.etimt:!l1 n~eessary t.o mac:hint all cy Iinder b ores to 
0.010 ineh oversize, all crankshaft main bearing jour
na b. a1l comH'Cting rod journal!l w 0.010 inch under
size, or a ll camsht~H. hearing bores 0.0 tO inch OYP.rsize. 
Tht--lO"' engines ha\'e a Hingle or double ktter code 
~t:amped adja ecr.1 to the Build Date Coch~ on the tag 
atrachcd to the right h ank c~dinder head CO\'Cr. T he 
letters aw <:oded a<> follow~: 

Siugle letter B .. . .. . .. eyiinder hore O.tHO-inch 
overRize 

Si.n~te lettE.1r. i\'! ....... . main hearingg 0 010-inch 
nnder:size 

Single let. t t< l' P . . . . . . . con nL'etin ~:r rod hearing:-
1}.0 I 0-inch u ndersize 

Do11hlt; ierters P!VJ. . .... main end connecting rod 
beatingl> 0.0 .1 C). inch underf.i i7e 

Sin~!e ktt,~u: C ...... . . camsh~-1i .. t bMu·inii:' bores 
O.l.i 10-ind .... ove r::~izl~ 

lubrkot io11 Sy~tern 

A ~ear ·t)'}H:. P<'s(tiv+·: d i!<pi.:J<.:mnent <)il pump i.s in· 
corp('tated in !he !.iming (·hain coi/N . .-\ <·avity in t.he 
cover fot·u1s t ht· bodv uf tbc ).)'.Jr~•P while drive and id!P.r. 
gea r!'< r(lta.tc within tht.: c :1.vi•y. Trw drive gea r shaft. i:! 
drivP.n h y i.he c.i i::;tr!bt~J;or. 

The oi i. f.ilt~:r ;'.d;,ptm: h1)dy s~~iil.':' t hf: (md of r,h(\ <:fil 
pu:np cavity £~~; <~ s.}.":c mo::< !lt~ t.h.:" '-'~1 fil.ter. Th~~ o·il 
prc~~;,Jre rdid' ·.-~d··;~ ;J~ s,-: t.r>h~}' ;::; l•J(·ated ;ll the~ ild '.tpi.N 

b(;fiy ifig. LIJ .. ·:fL 

Fig. lB-3 Build Date Code Location V-8 

Oil is drawn fro m the ~ump area of r.he t)il pan 
through a tube and scre en aflsernbh to l.'l hori:zt\ntal 
oil gallery located a t the lower r ight side of t.he er..gine 
biock. A passage in t.he tim ing chain cnver c:hunn~J~ 
oil into the oil pump. Pre!'lsurt> is dt>n~l0pE'd whe!'i oi l 
i$ driven hetw('ell the g(><JTf:: and pump b(l(ly. 

Tlw i>il if' f\JT<:~d (rom th~ pllrllfl t.h•·ol.tjlh a pr.}:' •. ';a~;e 
in tht' oi l fi lt.cr ndapt er bndy t.o the ::r ii filt~r 

(fi~ . lB-5). 
Th€' oil pa.s!'.e.s t hrough the fi ln:nn~ eltmt:·r:b ~~nd on 

to an n\ltlet pas:>n~e in the nd apter {,.xly. Fr.:.rn t.ht 
adapter body po~~>agt'. the oi1 enter~ all ad).:> i:Jing 
pA s>aag~ in the titniHg chaiu crwf•r ond dwn i:> cb xn· 
neled int.fl a ~all~-:ry which ext~!lds tq> r.ho:> le:ft ft,,Tit ,,f 
th~ cyl.inder bk•ck. Thb r,HlitW)' t~ ha.r.ndi:.' oi.l dirt:t'!J'· /:.i 
Uw rig·hr maiJ> ott g:; lk.t·v whi ch int('t'':r,( t•·· ,., ·il:'.· ~~ t>.L.ort. 
p~.~~agt~ thHt c·h ~tna.~ic,:~lii i;> the lef ~ !n;.; i•·. o il,~· ,;. H<:r)·. 

'rhe left and r ight main o il (!allt<rie;o 12Xtt·o0. 1t:r.: 
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,.1------------------------V-8 ENGINES 1 B-3 

01 L Fl L TER II\! lET PASSAGE 

\ 
' ~' ""::,,>:;~ 
):J.'~ ' OIL PRESSURE RELIEF 7 ~~;. PORT ITO SUCTION SIDE 

PLUNGER ANTI-LOCK' OF PUMP! 
RELIEF PORT 

A4l.92.4 

Fig. 16-5 Oil Filter Adapter Body 

I~:<ngth nf tJw cylinder block. The left oil gallery chan
neh: oil tu e~v:h hydrauLic t!ipp~t on the h.~n hanic Tht.• 
right oii !\<1lh•ry ehannd,; oi.! tr:• et{Ch hydraulic tappet 
;)n tht:! .ri;:~,bt bank. In addit..ifm, fi"·'.': passag~~ ~xh~nd 
rf,r,;;n h!•tr, th-e !'!~!It nil ~::J.!if~~y JC· (~;•r·h \.:am:;hat\ hear
ing mid 01:. tf• f!<!ch "f'1,.'t mai!l br:Hlti.!~g in>s•!rt. The 
s:rfi!lk::-rmft j~ Crt•S'>·drilh~d whi.r.h aJlnWS 'lil tO fipW 
fJ'(:m NH:h :lwin journa! tu rh~ adjaet~nt r·1H:nedin~ rod 
jtlt.t:·nab. /\ squi~-t holt• i~ r.-ad .. , t~OnllH'tinv. rod b~aring 
~;~~p d~f,tr:l:ntt<~s oil ,)n !he l'Ylinrkr v.aJJt,_ pist.•ms and 
pi!'lton pi.n::- a.~o> the .:ra:rd.;;;,Laf: r.vUlit~.;; 

,:1, "i.!n;.di p:.l!'·'~lg-e.: in the, fr•:r:'l. u-:tF.:shaft h~~arin~: jour 
. .-::~11 d-:::.nnc:h· ,_·il t,:• !5H' l!~:::.ing fham c1:;vei' ana wlH~re 
t:hf: cl'.~1in ·r::r.~d :~t-·ro~:·k~t~ .~.h;·t-;·w· ~·:.ff ·:rtr t~) lt.d)•·~car.~ ~hf 

,~-· ... __ . 

~~,i/ --.,.. ......... ,_ 
I "·-.,jf~-<\~f'··,,,,., ____ _ 

_.l ···~ ...... 

i 

·-. 
· .•. , 

···-.. 
'"'~·-~, 

A4192~ 

Fig. 18-6 lubrication System 

di8trihut.or gears and fuel pump eccentric. This oil 
returns to the oil pan by pa~sing under the front main 
bearing. 

The oil supply t(>r the rocker arm assemblie!'i is 
metered through thE: hydraulic: valve tappets and 
romed through hollow push rods to the rocker arms. A 
!'.quirt hole in the rocker arm direds oil to the valve 
train. This oil returns to the oil pan through channels 
in the cylinder head (fig. lB-6). 

Mounting 

R.e~ilient rubber mounting cushions support the en
vine and transmi~:~sion at three points. A cushion is 
lo(~ated at each side on the centerline of the engine 
with the rear supported by a cushion between the 
tr ansrnission exten~ion h(Jusin!:!: and the rear ~up port 
crossmember (fig. 1 B-7L 

FRONT 
CUSHIONS 

...... 

~);·~, .. 
,,~) 

Fin lS-7 V-8 Engit'\P. Movnlit~g ·Typical 

J42519 
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18-4 V-8 ENGINES --- --- ----------------"1 

Removal or replacement of any cushion may be ac
complished by supportin g the weight of the eng ine or 
transmission at the area of t he cushion. 

If necessary to remove the front engine mounts and 

front crossmember to perform service such as oil pan 
removal , an engine holding fixture may be fabricated 
as illus t rated in figure lB-43 at the end of this 
sect ion . 

Condition 

EXTE RNAL OIL 
LEAKS 

EXC ESSIVE OI L 
CONSUM PTION 

____________ ... , ... 

SERVICE DIAGNOSIS 

P ossible Cause 

( 1 ) Fuel pump gasket broken or im
properly seated. 

(2) Cylinder head cover gasket broken 
or improperly seated. 

( 3 ) Oil fil ter gasket broken or improp
erly seated. 

(41 Oil pan side gasket broken or im
properly seated. 

(5 ) Oil pan front oil seal broken or im
properly seated. 

(6 ) Oil pan rear oil seal broken or im
properly seated. 

(7) Timing chain cover oil seal broken 
or improperly seated. 

( 8) Oil pan drain plug loose or stripped 
threads. 

( 9) Rear oil gallery p lug loose. 

( 10 l Rear camshaft p lug loose or Im
properly seated . 

( 1) Oil !Pvel t oo high . 

(2 l Oil too t hin. 

(31 Valve stem oil seals are damaged , 
missing, or incorrect t ype. 

(4) Valve stems or valve guides worn. 

( 5 ) Piston rings broken. missing. 

(6) Piston rings incorrect size. 

(7) Piston rings sticking or excessive
ly loose in grooves . 

(8) Compression rings installed up
side down. 

(9) Cylinder walls worn, scored , or 
glazed. 

Correction 

( 1) Replace gasket. 

(2) Replace gasket; check cylinder 
head cover gasket flange and cyl
inder head gasket surface fo r 
distortion. 

( 3) Replace oil filter. 

(4) Replace gasket; check oil pan gas
ket flange for distortion. 

(5) Replace seal; check timing chain 
cover and oil pan seal flange for 
distortion. 

(6) Replace seal; check oil pan rear oil 
seal flange; check rear main bear
ing cap for cracks, plugged oil re
turn channels, or distortion in seal 
groove. 

(7) Replace seal. 

(8) Repair as necessary and tighten. 

(9) Use appropriate sealant on gallery 
plug and tighten. 

( 10) Seat camshaft plug or replace and 
seal, as necessary. 

( 1 ) Lower oil level to specifications. 

( 2) Replace with specified oil. 

(3) Replace va lve stem oil seals. 

( 4 i Check stem-to-guide clearance and 
repair as necessary. 

(5 I Replace missing or broken rings. 

( 6) Check ring gap, repair as necessary. 

(7) Check ring side clearance, repair as 
as necessary. 

( 8 ) Repair as necessary. 

( 9 ) Repair as necessary. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.1---------------------V-8 ENGINES 18-5 

Condition 

EXC ESSIVE OIL 
CONSUMPT ION 
{Continued ) 

NO OIL PRESSURE 

LOW OIL PRESSURE 

HIGH OIL PRESSURE 

MA IN BEA RI NG 
NO IS E 

CONNECTING ROD 
BEARI NG 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 10) Piston ring gaps not staggered. 

( 11 ) Excessive main or connecting rod 
bearing clearance. 

{ 1 ) Low oil level. 

(2) Oil pressure gauge or sending unit 
inaccurate. 

{3) Oil pump malfunction. 

(4 ) Oil pressure relief valve sticking. 

( 5 ) Oil passages on pressure side of 
pump obstructed . 

( 6) Oil pickup screen or tube obstructed. 

( 1 ) Low oil level. 

(2) Oil excessively thin due to dilution, 
poor quality, or improper grade. 

{ 3) Oil pressure relief spring weak or 
sticking. 

( 4) Oil pickup tube and screen assem
bly has restriction or air leak. 

( 5) Oil pump malfunctioning. 

(6) Excessive main , rod, or camshaft 
bearing clearance. 

( 1 ) Improper grade oil. 

(2) Oil pressure gauge or sending unit 
inaccurate. 

(3) Oil pressure relief valve sticking 
closed . 

{1) Insufficient oil supply. 

( 2) Main bearing clearance excessive. 

(3) Crankshaft end play excessive. 

(4) Loose flywheel or torque converter. 

(5) Loose or damaged vibration damper. 
{1) Insufficient oil supply . 

Correction 

(1 0) Repair as necessary. 

{ 11 ) Check bearing clearance, repair as 
necessary. 

{ 1 ) Add oil to correct level. 

(2 ) Refer to Section 3, Oil Pressure 
Gauge and Sending Unit Test . 

(3) Refer to Oil Pump. 

(4) Remove and inspect oil pressure re
lief valve assembly. 

(5 ) Inspect oil passages for obstruc
tions. 

{6 ) Inspect oil pickup for obstructions. 

( 1 ) Add oil to correct level. 

( 2) Drain and refill crankcase with rec
ommended oil. 

( 3) Remove and inspect oil pressure re
lief valve assembly. 

( 4 ) Remove and inspect oil pickup t ube 
and screen assembly . (Fill pickup 
with lacquer t hinner to find leaks.) 

(5 ) Refer to Oil Pump. 

( 6 ) Measure bearing clearances, repair 
as necessary. 

( 1 ) Drain and refill crankcase with cor
rect grade oil. 

(2 ) Refer to Section 3, Oil Pressure 
Gauge and Sending Unit Test. 

( 3) Remove and inspect oil pressure re
lief va lve assembly. 

( 1 ) Check for low oil level or low oil 
pressure. 

(2) Check main bearing clearance, re
pair as necessary . 

( 3) Check end play, repair as necessary. 

( 4) Tighten flywheel or converter at
taching bolts. 

( 5 ) Repair as necessary . 
( 1 ) Check for low oil level or low oil 

pressure. 
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1 B-6 V-8 ENGINES---------------------- r1 

Cond ition 

CONNECT ING ROD 
BEARING 
(Continued) 

PISTON NOISE 

VA LVE TRAIN NOISE 

NOTE: A clicking noise, 
upon starting the engine, 
reducing in level and dis
appearing after a short pe
riod of time is normal. 
This noise is due to a 
slight oil leak-down condi
tion C(tu.~ed by valve i!JU''ing 
p ressure exerted on the 
tappet s. 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 2 ) Bearing clearance excessive or bear· 
ing missing. 

( 3) Crankshaft connecting rod journal 
out-of-round . 

(4) Misaligned connecting rod. 

(5) Connecting rod bolts tightened 
improperly. 

(1) Piston-to-cylinder wall clearance 
excessive. 

(2 ) Cylinder walls excessively tapered 
or out-of-round. 

(3) Piston ring broken . 

(4) Loose or seized piston pin. 

(5) Connecting rods misaligned. 

( 6 ) Piston ring side clearance exces
sively loose or tight. 

(7) Carbon build-up on pi ston is 
excessive. 

( 1 ) Insufficient oil supply. 

(2) Push rods worn or bent. 

( 3) Rocker arms worn, 

(4) Dirt or chips in hydraulic tappets. 

(5) Excessive tappet leak-down. 

(6 I Tappet face worn. 

(7) Broken or cocked valve springs. 

( 8) Stem-to-guide clearance excessive. 

(9) Valve bent. 

( 10) Loosen rocker arms. 

( 11) Valve seat runout excessive. 

Correction 

( 2 ) Check clearance, repair as necessary . 

(3) Check journal measurements , re
pair or replace as necessary. 

( 4 l Repair as necessary. 

(5) Tighten bolts to specified torque. 

( 1 ) Check clearance, repair as necessary. 

(2 ) Check cy linder wall measurements, 
repair as necessary . 

(3) Replace ring. 

( 4) Check piston-to-pin clearance, re· 
pair as necessary . 

(5 ) Check rod alignment, repair as 
necessary. 

( 6 ) Check ring side clearance, repair as 
necessary . 

( 7 ) Clean carbon from piston. 

(1) Check for: 
(a) Low oil level. 
(b) Low oil pressure. 
(c) Plugged rocker arm shaft . 
(d ) Wrong hydraulic tappet. 
(e ) Plugged oil gallery in block. 

(2) Replace worn or bent push rods. 

(3) Replace worn rocker arms. 

( 4) Clean tappet s. 

(5 ) Replace valve tappet . 

(6 l Replace tappet ; check correspond· 
ing cam lobe for wear. 

(7) Properly seat cocked springs; re
place broken springs. 

( 8 l Check stem-to-guide clearance. re· 
pair as necessary. 

(9) Replace valve. 

( 10) Tighten capscrews to specified 
torque. 

( 11 l Regrind valve seat /valve. 
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~I---------------------------------------------V-SENGINESlB-7 

ENGINE REMOVAL 

The engine is removed without the transmission and 
bell housing. 

(1) On Cherokee, Wagoneer and Truck the hood 
must be removed. Mark hinge locations at hood 
panel for alignment during installation. Remove 
hood from hinges. 

(2) Remove air cleaner assembly. 
(3) Drain cooling system and disconnect upper 

and lower radiator hoses. 
(4) If equipped with automatic transmission, dis

connect cooler lines from radiator. 

NOTE: lf vehicle is equipped with a radiator shroud, 
it is necessary to separate the shroud from the radi
ator to facilitate removal and installation of the 
radiator and engine fan . 

(5) Remove radiator. 
( 6) Remove engine fan. 

If equipped with power steering, remove fluid from 
pump reservoir and disconnect hoses. 

(7) If equipped with air conditioning, turn both 
service valves clockwise to the front seated position. 
Bleed compressor refrigerant charge by slowly loosen
ing service valve fittings. 

(8) Disconnect condenser and evaporator lines 
from compressor. 

(9) Disconnect receiver outlet at the disconnect 
coupling. 

( 10) Remove condenser and receiver assembly. 
(11) Remove the battery and tray ifrequired. 
(12) On Wagoneer, Cherokee, and Truck models, 

remove the heater core housing and charcoal canister 
from firewall. 

(13) Disconnect the following wires (if so equipped) 
at: 

• starter motor 
• coil positive terminal 
• temperature gauge sending unit 
• alternator 
• oil pressure gauge sending unit 
• solenoid va cuum valve 
• solenoid control switch 
• throttle stop solenoid 

( 14) Disconnect the following lines (if so equipped): 
• fuel line from t ank at fuel pump 
• vacuum line for power bra ke unit at intake 

manifo ld 
• vacuum line fo r heater damper doors at int ake 

manifold 
(15) If equipped with automatic transmission , dis

connect t he transmission filler tube bracket from right 
cylinder head . Do not remove filler t ube from the 
transmission . 

(16) Remove both engine front support cushion-to
frame retaining nuts. 

( 17) Support weight of engine with a lift ing device. 

( 18) On CJ models, remove transfer case shift lever 
boot , floor (if so equipped) a nd transmission access 
cover. 

( 19) On vehicles equipped with automatic trans
mission, remove upper bolts securing the transmission 
bell housing-to-engine. 

If equipped with manual transmission , remove up
per bolts securing clutch housing- to-engine. 

( 20) Disconnect exhaust pipes at exhaust manifolds 
and support bracket. 

(21) Remove starter motor. 
(22) Support transmission with a floor jack. 
(23) If equipped with automatic transmiss ion, 

remove engine adapter plate inspection cover. Mark 
assembled position of converter and flex plate and 
remove the converter to flex plate cap screws. 

(24) Remove remaining bolts securing transmission 
bell housing to engine. 

If equipped with manual transmission, remove 
clutch housing lower cover and remaining bolts secur
ing clutch housing to engine. 

(25) Remove engine by pulling upward and forward. 

CAUTION: If equipped with power brakes, care must 
be taken to avoid damaging the power unit while re
moving the engine. 

ENGINE INSTALLATION 

(1) Lower engine slowly into engine compartment 
and align with transmission bell housing (automatic 
transmission) or clutch housing (manual trans
mission). On manual transmissions, make certain 
clutch shaft is aligned properly with splines of clutch 
driven plate. 

(2) Install the transmission bell housing-to
engine bolts (automatic transmission) or the clutch 
housing-to-engine bolts (manual t ransmission). 
Tighten bolts to specified torque (Automatic Trans: 28 
foot-pounds; Manual Trans: 27 foot-pounds). 

(3) Remove floor jack which was used to support 
transmission. 

(4) If equipped with automatic transmission, align 
marks previously made on converter and flex plate, 
install converter-to- flex plate cap screws and tighten 
to torque. 

(5) Install inspection cover (automatic transmis
sion) or the clutch housing lower cover (manual 
transmission). 

( 6) Install star ter motor. 
(7) Lower engine onto frame supports, remove the 

lifting device. 
(8) Install front support cushion ret aining nuts. 

Tighten the nuts to 33 foot-pou nds torque. 
(9) Connect exhaust pipes at exh aust manifolds 

and support bracket. 
(10) If equipped with automatic transmission, con

nect transmission filler tube bracket to right cy linder 
head. 
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1 B-8 V-8 ENGINES-------------------- ----,... 

( 1 t) O n \Vag0ne>cr, C herokee, and Truek models, 
im-r.all the h~)<tter core hou!;ing and chl'trcoal cn ni~S
tl!r to firrwall. 

( l 2! If removed, install battery and t ray. 
( 1 ;3} Connect all wirE's, lineR. linkage and hoHes 

whkh were pre\·iously disconnected from engine. 
( 1 ·~) If rem oved. install ai:.r eond it.ioning conden11er 

a nd receiver assembly. 
t 15) Conned recei,·er outlet. t o the disconnect 

efJupling. Connect t h€ cond('nl'er and evaporator lines 
to the compressor. 

( l ()) Pur~e the compressor of air as outlined in t.he 
Sct t ion l :l- Air Condi tioning. 

CACTION: Roth servi<·e valves must be open before 
the air condit ioning system is operated. 

( 17l If equipped with power steering. con nect 
hose~ and fill pump reservoir to speeified level. 

( 18) InRtall engine fan and tighten the retaining 
holts to 18 foot-pounds torque. 

( 19l Int-1ta ll radiator and connect upper and lower 
hoses. If CCJll ipped wit.h automatic t ransm ission, con
nec t cooler tines. 

!20! Fill the cooling s ystem to spec ified level. 
(2l) Install air cleaner assembly. 
(22) Sta rt engine. Check all con nections for leaks. 

Stop engine. 
(2al If removed, i nst all and a lign h ood assembly. 
U4J If removed, install transmission access cover. 

floor mat and transfer case shift lever boot. 

CYLINDER HEAD COVER AND GASKET 

Removal 

(1) Remove air cleaner assembly. 
I 2) Disconnect air de livery hose at a ir distribution 

manifold, if so equipped . 
(;Jl l~ft s ide: 

(a ) Oistonnect pow(?r brake vacuum ho:>e at in
take manifold. 

(lJ) Disconnect throitle stop solenoid wire . if so 
eq uipped. 

High! side: 
f a ) Remove Thermost<nicnlly Controlled Air 

Clean(>t (I' A C) hot air hose. 
(!J ) n~Jri (I\'C hea ter ho~e fro m C'h(1ke ( (1\'er 

rlamp. 
\ -~ .l Di-:.c•.mnt>(:!; ~park p lllg wires and rcrr:m'e plustic 

wj tl, Sf:'{' an. tor from c.•.:linder head co, ·e r bl'arket. 
( S! RI.•J:nO\"P. r<:taining SC.ftW!'\ ann Wl11'her ,.. :;epanlte 

cylinder head .~ov('r and gAs.ker ftolll cyli nder head . 

lnstaHation 

1 J) ht~c:(· g-;t"'kf:t. on cyl.indc:r be~~d 1:ov(•r f! a ng0 
t n-.~.d·-;.t: C(~rL ,~ ;n ~~A~kt~t ttlh~ arc-: ptJ~!t} c:>oed i:1 (·-s.t (':.It 

fJ!.H~nin:'!<; <:·f 1;he C(·~·er ·l .. 

\ 2·1 Pol'ihon cyl.i nde•· h~ad <.:0\'!'f and f:a -;kf~ t nn ~mg. 
in e. 

13) Install n :t.ai11ing ~c!"ews cmd wn~her:->. Tighten 
sen~,,-~ to 50 i.neh·P•.lUads t..:)r<:(f.ie. 

( ·H Conned io~p a::lt plug '"i , .• ,,, .'1·qd ij·,st~lll pl~.Kt!c wit\> 

separ~ tor to cyl.inder hea<..l. '-O\'e.r bracket. 
(:)'1 Right ~id<·: 

{a_j Install hentcr ho:-;e t~1 chokP c·nn::r clam p. 
(bj !.nstall T:\C hnt air [J q~e. 
Left ski~: 
(a) Corau~ct pnwe•· brn.k~ \ ';Kuum !.wRe nt intake 

manifo ld 
( b) Cunne<:1 tlnottle ::: t('P st.•lcn<,id win>, if so 

equipped. 
{fi) Comwd ::tir deli~·er_y h<)<::<: tf: air d istribu liun 

manifold. 
(7) Inlltall air cleaner R~sembly 

ROCKER ARM ASSEMBlY 

T he intak<:" and. mc haust ro(:kP.r arms of t~5 1..'h cylinder, 
pivot on a bridged pivot a::;semhiy wh.ich is se(:u red to 
the cylinder head hy two capsGre\VS ~s ::hown in fi~ure 
l H-8. 

T he push rodil are hnl.lnw and s~!n·e as oil galleries 
to lubricate the rocker ann <J5Setnblies. The push rods 
also sen·e as guides to mainta in (;t.wrect roc k~) !" ar m-to
valve !;tern rel ationship: t.hen'for~~ , a patt orn on the 
push rod;. \\'b E> ro t hey contact the (;yli.nder head is 
normal. 

Fig. 1 B·8 Rocker Arm A~s~ mbly-··¥·8 E11gine 

Removal 

( l i H1~rrwve cv lt t'Hl(·r h., ::.d <::(':·.' f.'r ar; d ,-r.~:; ke!· .. 
1.2 1 Hnn•)\·e Cl:'l:i8'::l-":''i' f.r,) :r, (:;idf!:•.:d pi•:nt ft!!:'t~ltl· 

blit:)'l, 
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,.1----------------------V-8 ENGINES 1 B-9 

(3) Remove bridged pivot assembly. 
( 4) Remove rocker arms. 
(5) Remove push rod. 

NOTE: Keep all parts in the same order as they are 
removed from the engine. 

Cleaning and Inspection 

Clean all parts with a good cleaning solvent and use 
compressed air to clean out the oil passages in the 
rocker arms and push rods. 

Inspect the pivot surface of each rocker and pivot 
assembly, replace any parts which are scuffed, pitted 
or excessively worn. Inspect the valve stem contact 
surface of each rocker arm and replace any rocker 
arm which is deeply pitted. Inspect each push rod end 
for scuffing or excessive wear, replace as required. 

NOTE: If any push rod i.s excessively worn due to 
lack of oi l, the push rod as well as the matching hy
draulic valve tappet and rocker arm must be replaced. 

Installation 

(1) Install push rods. Make certain the bottom 
end of each rod is centered in the plunger cap of 
hydraulic valve tappeL 

( 2) Install the rocker arms. 
(3) Install bridged pivot assemblies. 
(4) Install capscrews and tighten to 19 foot-pounds 

torque. 
(5) Install cylinder head cover and gasket. 
( 6) Install retaining screws and washers. Tighten 

screws to specified torque. 

VALVE SPRING-VALVE STEM OIL SEAL 

Nylon valve stem oil seals are installed on each valve 
stem to prevent the oil used for rocker arm lubrication 
from entering the combustion chamber through the 
valve guides. Replace oil seals whenever valve service 
is performed or if the seals become deteriorated. 

Each valve spring is held in place on the valve stem 
by a retainer and a set of valve locks. On the exhaust 
valves of the 360 and 401 CID (except red engines 
used in heavy duty trucks) engines a valve rotator is 
used. Remove valve locks by compressing t he valve 
spring. 

NOTE: Exhaust valve springs used with rotators are 
shorter than standard valve springs. Refer to Specifi
ca tions. 

Valve springs and oil seals can be removed without 
removing t he cylinder head. Refer to Cylinder Head 
Reconditioning for removal procedure with the cylin
der head removed. 

Exhaust Valve Rotator 

Exhaust valve rotators perform two functions; they 
hold the valve spring in place and they positively in
duce rotation of the exhaust valve which increases dur
ability of the valve seat and face. 

The outer housing of the rotator rides on the ex
haust valve spring and remains stationary. The inner 
retainer with valve locks retains t he exhaust valve and 
outer housing. In addition, the inner retainer rotates 
slightly when the exhaust valve is off its seat. This ro
tation is caused by the spring being crushed between 
the inner retainer and the washer when pressure is ap
plied during exhaust valve opening (fig. 1B-9). 

~ .......... LOCK 

ROTATOR 

Q 
'SEAL 

.....___EXHAUST VALVE 

A41011 

Fig. 18-9 Exhaust Valve Rotator 

NOTE: The red 360-401 engines in heavy duty trucks 
do not use exhaust valve rotators. The exhaust va lve 
spring and retainer is the same as the intake valve 
spring and retainer. 

Removal 

(1) Remove cylinder head cover and gasket. 
(2) Remove rocker arm assemblies and push rods. 

NOTE: Keep rocker arm assemblies and push rods in 
the same order as removed. 

(3) Remove spark plug from cylinder which requires 
va lve spring or oil seal removal. 

( 4) Install a 14 mm thread size air adap ter in spark 
plug hole. 
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1 B-10 V-8 ENGINES ---------------------~1 

NOTE: Pu.b~-icatc an adapt.::r [rnm. the body of' a spa.rt~ 
plug {rom whi.dt the porcdof.n has b!!cn. mnu.n:ed cmd 
fa.<;tPn an r.. ir ho.w connection to the bvdy of f.h•· plu.g. 

( i}} C:(lllllec t air hoi'~ [() adaJHt>r and m ainta in a t 
leasl 90 p~i in Ute cylinder to hold vah-l:'£1 against their 
S{'a ts. 

(6) F se Va {ve S pri ng H~'mover an d fn!:'taller Tool!:' 
,J.2H):31-2, :1-225~·!- 1 and ,J-22!'>:{4-:! to l"nmpreHs the 
valve spring and nil ow rem<wal of t he ,-alve locks (fi~ . 
IB-10) . 

I 7) R emov<• valv(' spr ing a 11d retaim·r or rnt.ator 
from cy liuder he~1<i. 

(Ei) H.emow oil seal if repli.'H:ement is required . 

Fig . 18- 10 VgJve Sp ri ng Removal 

Valve Spring Tension Test 

Cse Va{\·e Spring Tester J-8056 to test eac:h re
m oved '1-'alve spring from t,he spe(:ified t ension values, 
if required (fig. lB- 1 1). R.eplace all valve sp rings 
which aTe noL within fiJ>€'(·ifications. 

Insta llat ion 

l MP.ORTAN 'r: A dose-wiled ua!.t\P. '?pring is u~ed an 
a !.! vai.u~?:i f.'XCi!pt. the f.•xhau,; t. !.! (l[l.' ffS u: ith mtat&r~> on 
thr~ .:WO and 401 CJD m .4.' ines u:hidL M e o? q u(oped wi th 
~uen ly ilpa.ct:d ~prin~ e;:Jils. 1'he dllst•·coi.led ,M.d, identi
[!'ed b.v p aint .~ f.ript:.'>, mw•t {aN· t he cy lindffr ht>ad when 
in:<tr;/ling t ir.1.• .'!'pri!lf:'·"· 

{:,~1 ln:.; t.~ll l V;:ih t~ !.!pr1nr :~ ~1d re t<J l.ut:r ••1' r .:t1.~Hoc 
(;\) c:,Jru !J'I'C:>f; ""~ve ~pTing "\'ith \':~ h·~Z Spring R\;· 

TORQUE 
WRENCH 

TOOL 
J-8050 

/ 
A.41Es85 

Fig . 18-l l Vahte Spring Tester 

mQ""t!r and Installer Tool!" ,l-21931-2, ,J-22534-1 and 
,J. 22534-2. 

(4) Release spring tension and remove tool. 
(5.! Tap valve spring from side to side with a light 

hammer to be certain spr ing is sea ted properly at cyl
inder head . 

(6) Disconnect air hose and remove air adapter 
fro m spark pl ug hole. 

( 7) Insta ll spark plug. 
(8) Install push rode; making cert ain bottom end of 

each rod is ce ntered in pl unger cap o f h ydraulit valve 
tappet. 

(9) Install rocker arm asr:;embly. Tighte n capscrews 
to 19 foot·pounds torq ue . 

(10) Install cylinder bead cover and gasket. 
(lll Install retaining screws and washers. Tighten 

3crews to ~pec ified torque. 

INTAKE MANIFOLD 

The cast iron intake manifold is designed to enclose 
and SP-a! t he taprwt 11I'f)a between the two eyl.inder 
heads. A •)0(~- piecf~ met.al ga~ke.L u~ed to l:leal t he in
take man.ifold to 1-he r.ytinclm· headl'- ami h! O!:k, a \~n 
serw~s as an oil .spli.tr;:h hH.fr!<:l. 

T he im:ake lnan.iti'l ld eontctin::; wot:mt, pa !!!'.H!!~~l'i, n 
era nk(;;;.~ vf:ntilat e>r pa·;,.;ag,~. :.m ex~nu~t c-rot~sover 

pa~~ag£•, and inductivn ~ystc-·m pa:i'~ ll i!(!s to mlifo.m~ly 
rlistrib ute the ful:'J <llld air mixtu.r(\ t . ( l the comb u:o< t ion 
<.:ham bcr of t~ ar.h ~.~ylind<;r. E:.xhauz>t. pas~n~e~ are all'><' 
in~:orpNftted with:n the [n!..ak~ nuw ifold for the Ex
houAt Ga.::: fte;: ir('\ll ~i . .ion f.EGH! ;:;y·sterr. . 

The ldt borei sJ t•f the <:<o:bHH.: L(Jr 1mpplv f~.wl-<:1.ir 
m ixt.uN' th1·ough p~Js:~~~~cs .in the il:: ta.kl~ m.;mifu.ld t o 
nt<mh<-;n; I , ·1 . ·i and (} <.: yi i11diH J.Ht.f\k<:': fh>:t~. Th<• ri~ h! 
h•JT€· S'«J.ppht~:-· :\ 5 . ~~ ~·nd 8 . 
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Removal 

(1) Drain coolant from radiator . 
(2) Remove air cleaner assembly . 
(3) Disconnect spark plug wires. 
( 4) Remove spark plug wire plasti c separators from 

the cylinder head cover brackets. 
( 5) Disconnect radiator upper hose and bypass hose 

from intake manifold. 
( 6) Disconnect ignition coi l bracke t and lay the coil 

and bracket assembly aside. 
(7) Remove TCS solenoid vacu um valve and sole

noid control sw itch, if so equipped, from righ t side 
cy Iinder head cover. 

(8) Disconnect all hoses , lin es, linkages and wires 
from the carburetor and intake manifold. 

(9) Disconnect a ir delivery hoses at the air injection 
manifold. 

(10) Disconnect diverter va lve from air pump output 
hoses and lay valve and delivery hoses aside. 

( 11) Remove carburetor. 
(12) Remove intake manifold, metal gasket and end 

seals. 
(13) Clean mating surfaces of engine block, cylinder 

heads and in take manifold. 

Installation 

(1) Apply Perfec t Seal compound, or equivalent, to 
both sides of new man ifold gasket. 

(2) Position gasket by aligning two rear locators at 
the rear of the cylinder head, then while holding the 
rear in place, align the two front locators. 

(3) Install the two end seals and apply Permatex 
No.2, or equivalent, to seal end s. 

(4) Install intake manifold and retaining bolts, 
Tighten bolts to 43 foot-pounds torque. 

(5) Install carburetor. Tighten n uts to 14 foot
pounds torque. 

( 6) Install diverter va lve and connect air pump ou t
put hose. 

(7) Connect air delivery hoses to air injection mani
folds. 

(8) Connect all previously disconnected hoses, lines, 
linkages, and wires to intake manifold and carburetor . 

(9) Install TCS solenoid vacuum valve and solenoid 
control switch, if so equipped, to right side cylinder 
head cover. 

(10) Install ignition coil and bracket assembly. 
( 11) Connect radiator upper hose and bypass hose. 
(12) Install spark plug wire plastic separators t o 

cy linder head cover brackets. 
(13) Connect spark plug wires. 
(14) Instal l air cleaner assembly. 

EXHAUST MANIFOLD 

The swept flow design of the cast iron exhaust mani-

fo ld provides efficient removal of exhaust gases and 
minimizes cylinder back pressure. The m at ing surface 
of the exhaust manifold and the cylinder head are ma
chined smooth to eliminate the need for a gasket. 

Vehicles equipped with Air Guard Systems have air 
injection manifolds attached at number 1, 3, and 5 ex
haust ports of the left exhaust manifold and number 
2, 4, 6 and 8 of the right exhaust manifold. 

Removal 

( 1) Disconnect spark plug wires. 
(2) Disconnect air delive ry hose at t he injection 

manifold. 
(3) Remove air injection manifold and inject ion 

tubes. 
( 4) Disconnect exhaust pipe at exhaust manifold . 
(5) Remove exhaust manifold retaining n uts. 
(6) Separate exhaust manifold from cylinder head . 

Installation 

(1) Clean mating surfaces of exhaust manifold and 
cy linder head. Do not nick or scratch. 

(2) Install exhaus t manifold and retaining bolts. 
Tighten bolts to 25 foot-pounds torque. 

(3) Connect exhaust pipe using a new asbestos seal 
if required. Tighten nuts to 23 foot-pounds torque. 

( 4) Place new gaskets on each air injection tube and 
install air injection manifold and inject ion tubes. 

(5) Con nect the air delivery hose t o air injection 
manifold. 

( 6) Connect spark plug wires . 

CYLINDER HEAD AND GASKET 

Removal 

(1) Drain cooling system. 
(2) Rem ove cy linder head cover and gasket. 
(3) Remove rocker arm assemblies and push rods. 

NOTE: Keep rocker arm assemblies and push rods in 
the same order as removed. 

(4) Remove spark plugs . 
(5) Remove intake man ifo ld. 
(6) Remove exhaust manifold . 
(7) Loosen all drive belts . 
(8) Right Side: 

(a) If equipped wi th air conditioning, remove 
compressor mount bracket and battery negative cab le 
from cylinder head. 

( b) Disconnect a lterna tor support brace from 
cy linder head . 

Left side: Disconnect air pump and/or power 
steering pump bracket from cylinder head (if so equip
ped). 
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1 B-12 V-8 ENGINES---------------------,.. 

(9) Remove cylinder head retaining bolts. 
( 10) Remove cylinder head and gasket. 

Cleaning and Inspection 

Thoroughly clean the gasket surface of the cy linder 
head and block to remove all dirt and gas ket cement. 
Remove the carbon deposits from the combustion 
chambers and the top of each piston. 

Use a straight edge and fee ler gauge to check the 
flatness of the cylinder head and block mating sur
faces . 

Refer to Specific ations for surface flatness toler
ances. 

If the cylinder head is to be replaced and the origi
nal valves reused, remove the valves and measure the 
stem diameter. Replace oversize valves . Only stand
ard size valves may be used with a service re
placement head. 

If the original valves are standard size, remove all 
carbon buildup and reface the valves as outlined under 
Valve Refacing. Install the valves in the cy Iinder head 
using new valve stem oil seals. Transfer all attached 
components from the original head which are not in
cluded with the replacement head. 

Installation 

NOTE: The 304 CID engine utiliz es an aluminum 
coated embossed steel gasket and the 360 and 401 CID 
engines utilize an aluminum coated laminated stee l 
and asbestos gasket. Retorqueing is not necessary with 
either gasket. 

( 1) Apply an even coat of Perfect Seal sealing com
pound or equivalent to both sides of new head gasket. 

NOTE: Do not apply sealing compound on head and 
block surfaces or allow sealer to enter cy linder bores. 

(2) Posit ion gasket on block with stamped word 
TO P facing upward . 

(3) Install cy linder head and retaining bolts . 

NOTE: Wire brush the threads of bolts prior to in
stallation as dirt will affec t the torque readings. 

(4) Cylinder head capscrews must be tightened 
evenly to 80 foot-pounds torque following the sequence 
outlined in figure l B-12 . Then fo llow th e seq uence 
again and tighten screws to 110 foot- pound s torque. 

(5) Left side: connect air pump mount bracket to 
cylinder head and/or power steering pump, if so 
eq uipped. 

(6) Righ t side: 
( a) Connect a lternator support bracke t to cyl

inder head. 
( b) Inst a ll a ir conditioning compressor mount-

p 
@) 0 0 ® 

=tS) 

J 
-~ 

® CD ® ? ./".. ./".. 

@ o0 0 0 0 ®o @ 
A4l929 

Fig . 18-12 Cylinder Head Torque Sequence-V-8 

ing bracket and battery negative cable to cylinder 
head, if so equ ipped. 

(7) Adjust all drive be lts to spec ified tension. 
(8) Install the exhaust manifold and t ighten re

taining bolts to 25 foot-pounds torque. 
(9) Install intake manifold . Tighten manifold re

taining bolts to 43 foot-pou nds torqu e. 
(10) Install all lines, hoses, linkages, and wires pre

viously disconnected. 
( 11) Install rocker arm assemblies and push rods in 

the same order as removed . Tighten capscrews to 19 
foot-pounds torque . 

(12) Install cyli nder head cover and gasket and tigh
ten retaining screws to specified torque . 

( 13) Install spark plugs and connect the spark plug 
wires. 

(14) Fill t he cooling system to specified level. 

CYLINDER HEAD RECONDITIONING 
The following procedures apply after the cylinder 

head has been removed from the engine. 

Diassembly 

(1) Compress each va lve spring with C-clamp type 
spring com pressor tool and remove the valve locks, 
and retainers or rotators. 

(2) Release compressor and remove valve spring. 
(3) Remove valve stem oi l seals. 
(4) Remove valves one at a time and place t hem in 

a rack in the same order as in cy linder head . 

Cleaning and Inspection 

Clean all carbon build up from t he combustion cham· 
hers, valve ports, valve s tems, and heads. 

Remove all dir t and gasket cement from the cy lin
der head gasket mat ing surface. 

Inspect for cracks in the com bust ion chambers and 
valve ports and in the gasket surface at each coolant 
passage. 

Inspect for burned or cracked va lve heads and dam
aged valve stems. 
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,.1--~------------------ V-8 ENGINES 1 B-13 

Reconditioning 

Cl:le> a valve ref<~cing llHlchi nc t\) refacc int ~ke and 
exbn u;:; t val\'el'. tr; ~pt'd l'ied nnr,lt>. Replace any valve 
whic.::h ifl bent or w<upt•d. After refacing. at leasl J/;~2-
inch margin most remain or t.he valve must. he re
placed. Examples of correct. and incorrect: valve refac
ing ar.,. ~.hown in figure 18- 1 :·L 

Hesurfan~ a n.d rechamber the valv~ !:'tern tip when 
worn. N eve.r romove mure than 0. 010 inch. 

CORRECT VALVE FACING 

INCORRECT VALVE FACING 

1}32-INCH 
VAlVE MARGIN 

NO MARGIN 

A41888 

Fig. 1 B-13 Valve Refacing 

Valve Seat Refacing 

Install a pilot. of th~ correct size i n the valve guide 
and re fac·e the valve !'Cat to the specified angle with a 
gond dressed st.ont~. Remove only enough metal to 
provide a smooth finish . Use tapered stones to obtain 
the specified sef\t widths when required. Maximum 
!'.e~t n mout is 0.002fi inch (fig. IB-14). 

Valve Guides 

The valve guide!'( art> an \nt.egral pa.rt oftbe t'ylindcr 
head and are not. replac.(•ahk\. v\·h(:>n the l>tem-to~gllide 
dearane<.• is l~xees::;ive. ream thP. \':dve guides 10 tht' 
next larger ~iw 80 that vropcr clea.ranct~ can be ob~ 
t.ai ned. 0\•er~izc :>ervicr. valves are available in 0.003 
inch, 0.005 inch and 0.030 inch . 

The fol.lowing t)\:eri!izc valve guide reamers m ay be 
used. 

..J-6042-1 

. .J.()0-1.2-5 
,J-6042-4 

o.ooa inch 
0.01 r. inch 
0.0:10 int:h 

NOTE: Ream guide~ in -~· teps-.• Start with the 0.00.1 
inch or;er.'ii:ze. r£'am cr and prcJ,::res.~ to the siz e requ ired. 

Vo lve Stem-to-Gvide Clearance 

Check valve stem-to guide clearan ce by two meth
ods: 

NOTE: Make certain the t'alve stem. an.d xuide bore 
are thoroughly cleaned be fore measuring. 

( 1) (a., Measure valve stem diameter with a caliper 
micrometer midway between valve head and r ip. 

(b) Select a pilot from a valve refaci ng kit 
which fits ~mugly in valve guide bore. 

lc) Determine valve ~tern-to-guide c.learance by 
subtracting diameter of valve st.em from size of t he 
pilot selected. 

(2) (a) Mount a dial indicator adj ace nt to valve 
gu ide to be checked. 

(b) Position valve slight.ly off its seat., with valve 
stem pnsh laterally away from dial indicator. 

(c) Set dial indicator push rod on stem of valve 
near t.ip and set gauge t.o zt.'rO (fig. 1 B- 15). 

Fig. 1 B-15 Valve Stem-to-Guide Clearc&nce 
fig l B-14 Volvl't S~al Ru not..~t Meosvremettt 
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18-14 V-SENGJNES-------------------------------------------'1 

i d) RNlr ditll indic utor wh ile m oving valve ~tem 
l at t>mll~ toward di ui i.t1 1.hcator. S te m -t.o-g uirl t: c lear
an<:e is inuka.ted on g:1uge. 

Assembly 

( n Thoro ughly clean va lvE;> stems and va!.vf' l!Uidc 
hMes. 

(2) Insta li e1-.u:h valve in ~:he s~:~me valve guide from 
wh ich it was n •movNI. 

n ) lnst:a ll new \'alvt> S t t!rn oil seal ( I ll each ~·alve 

stern. 
1.,4) J-lo;:; ition e!l(;h \·ah·e E~pring a nd r~taine.r or- rota

tor on cy lin<ler head a nd t'Om pre~s the valve ::! pring 
with compres.<:or tool. 

t,f,) fnt>t;1ll valv~:: Jocks and 1·eleasc' w ol. 
{6) T;;lp eaeh n d ve sp ring from sidc-LCJ-sidt- with a 

light hammer to ~eat. th(· spring properly at ~ylinder 
head. 

HYDRAULIC VALVE TAPPETS 
T he hyd raulic va!w t.aJlpet enn~i~ts of a body, 

plunger. plunger retur n spr ing, check valve a~~embly, 
m <•t'er ing d ise. plun~<:r cap, a nd loekring (fig. lB-H:il. 

T he t a ppe t ope ra tes in a guid E- bore wh ic h h as an oil 
pa:-sa~e drill into the adjoining oil gAlie ry. 

LOCK RING ------~ 
PLUNG ER CAP -.....____ 

MeTERING DISC ------~ 

I 
i 

' l 

I 
_ _) 

I 
TAPPET 
BODY 

I 

l 

Q ......__VALVE 

fj........__ VALVE 
~ SPRING 

~VALV~ 
RETAIN ER 

~ PLUNGER 
: "-RETURN 

SPRING 

\, / ..________, 
AJ L7M05 

Fig . 1 B·- 16 lY J'k ol Hydraulic Ta ppe t Assemb ly 

\Vhcn t h(' tappt! t is on the iwcl of tht' cam lobe. dw 
p lunger r<' t.U I' n spring ind~xr~s wit.h a n oil hoi~ unclet
t:ut· in the plung~?.r a nd <1llows the ni I t;Upp ly to be ad
m it.t ed t nrf)U;Zh t lw tapp!,.l. body. Oil u nder prn~~ure 
flllws i.n to Uw body through r.he chL:c k valvl' as~cmbty 
ma in tain ing the tappet. fu lly ~:har!!ecl (fi).{. I B- 17L 
Thi~ (:y<:k M operation ocnm; when t h t.• t appct. leaks 
<>ff s ome (1il du ri ng t he nnrm a l va lv e open ing e--ven t ~> . 
C~mtac f' V>i rh t he Ct\ffi lobe causes t appet body ffiO\ 'e

rnen t, closing the check v ll.ke and tra man itting zero
lash m o\·ement of the p us h rod t o open the int a ke or 
ex ha us t. va lve. 

In addit ion. oi l unde-r pressul'C: in the plunge r also 
flows 1 h rollgh th e met.t'ri ng di~c , plu nger cap, and hol .. 
low p us h rod tt) th~ rocker a r m a~sem bly. 

LEAK DOWN CYCLE 
(VALV E OPEN ) 

CHARGING CYCLE 
(VALVE CLOSED) 

AJL70006 

Fig_ 1 B-17 Hydrau lic Toppet Ope ration Cycles 

Removal 

11) Rem ove cyli nder head cover a nd gasket. 
(2) Remon~ rocker arms and bridged pivot a fi sem

bl ios. 
CH R{'mon~ push rods. 

N OTI':: Krep rocker arm assemblies and push r r;d.~ in 
the snm~ (Jrder as rP.m o1:ed. 

( 4) He mr:" ·e in t a ke m 1:1n ifold. m etal gaskd::; s ncl 
en d !-'t: a l ~ . 

i f, ) l{r.;mon tapps~t f.r0n; gu idt' hore in eugint~ 

hl 0ck . 

Disassembly 

( U Re!Ms(> t he lock ri.ng. 
1 2l Hemo:•n· the p lnn~-:c:.r cap, pl Lwger (l.SF.< f.mlbl y, and 

plungf: r n :turn i'p ri n g trorn tapper body. 

NOTE: !\'•:l'p ti~r !. app.:·l li wH~ ;;li '.?l:•m;-;otpnU· ,n rh~ 
~ct!l11? .vd>?!' a~. rem ,i~·ed. 
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r'I-----------------------V-8 ENGINES 1 B-15 

Cleaning and Inspectio n 

Clean a \'I <:omp<.nwnt~ l l f I. he hyd.r:mlic r.appt•t assf!tY.l· 
h!y in a g~1od d t>an in g ~.-.. lvent to removt• all \·;uni~ h or 
gunt ckpn£Oit.~ .. 

1\ vh;ual ingpe<:'liun tJf cuch t11ppe t. a~eembly is re
qui ted. 

The ~l.t~p~Ktion xh.ndd inc! ndt\ dwc:king fr,r ~>igns of 
s<:uffing on t.htl b arrel und face of r.lw t.app<;t. Jnspeei. 
tappet face t'4>r wear u~ing a. sl.rai~ht t<dgt\ acto.t>& the 
t-appet. face. lf tht> t appet face j;, c:oucav~, the corres
ponding lobe ~m the cam ~ haft is woru and tht~ re placc;
m ent of the eamshaft. and t.a.ppets i!,l nN·es~~t.r.y. 

If any comp onent::; of a lappt't. HSsemhly ll.l'e notice
ably worn or ctamagerl. repla ce t;he ent ire a~scmblv. 

Hydraulic Tappet leakwDown Test and Assembl_y 

After <:loaning nnd ins pection. the tappet must be 
le ak-down tested to ensue{' it.s zero-lash operating 
abili ty. Figure. lB-18 sho"vs Tool .J. ,) 790 used to ac
curately test. tapp~!t ieak-down. 

TOOL 
J.-.5790 

I 
A 4 1 8 91 

Fig. 18-1 8 Hydraulic Tappe t Leak-Down Tes.te r- J-5790 

ill ~·m t.~ppN b<><l y with Valve Tapptt Tnst Oil 
J'-!'·2fi~. 

r '2i J nst.ail pltl::'J~1.'r n~t'Jl:Jl !'pri.u,;. pl.ungt.•r assern
bl~/, aud pl unv.P-r ~~p in t.npp'f<t. body. D•:, nnt ir.ot.~ ll 
in<~krinl:~ f•)r u~;,;L 

r<l; Pl ~.,:.,• ~~ o. :n ~~ to (i . ::n::.;.: nt~h diarnt:'ler bu lll>~~~n 

ing on plunger c:ap . 
~ 4) Ph~.l'l.' t.appH. in test~r. 
(:')1 l.. ift w~'ijlht(!d tlr.n!, plact' l'este1· pu!'ih rr•d on 

b rd l iwari:i~ in pllltl!Wl' cnp, a(!ju:;t JJ'.!r.'h T1'~d to set. 
t.e€-tcr gaugl! t.o STAHT. 

(Gl R~:· !<: {-tn~'\ wei~hr €~il ~~m.; :;nd h nw r.t.1ppet teak 

lliHik-rlown wit,h a lnad tl'a,·el of 0 .125 ineh <t!; in
di~·::~ ted l)ll tc~ tt>r g-a uge. 

(t\t lnswJ'I !oekring~ on those t appets wh'ich paE~-
8ed te;;t. Discard tho~ t hat failed zwd repla<:e with 
nt-w t appet 0!\8emhlief) . 

NO l'E: l.Jo Hot charge thf: ttlppf!t as.~em blics with en
gin.c oil as they will <'har.qe thenzseltH-'S within thre.f~ to 
eight minutes of engine upt''rat.ion. 

I nstaltatio n 

( 1) Dip each tappet assembly in ,feep gngirw Oil 
Supplement (EOS) or equ int le nt. and install tappet in 
8 EI.Jn ((. bore frmn whkh it wall re moved . 

(2) fm;tall the pus h rods in the same order as re
m oved. 

(:3) Install the roc:ker ar m and b.ridged pivot a:~sem
hli.t-s. Tighten ~crews to 19 foot-pounds t(1rque. 

(4) P our remaining EOS over entire va lve train 
mechan ism. 

NOTE: Do not drain t he EO$ from the engine jor at 
least 1, 000 mili's nr unt.il the next scheduled nil change. 

(.5) lnt;tall cylinder head tover and gasket .. T ig hten 
retaining screw:;; to specified torque. 

(6) Install the intake manifold and new gaF.ket a nd 
end seals. Tighten manifold retaining holts to 43 foot
pound!' torque. 

17) Install all lines, hoo;es. linkages. and wires pre
viously disconnected from intflke mani fold. 

VIBRATION DAMPER 

The vibration damper is balanced independently 
and then rebalanced as part of t.he complete crank
shaft assemb ly. 

Do not attempt t.o duplica te original damper 
balance holes when installing a service r eplace
m ent. The vibration damper is not .repairable and is 
se rviced onl.~· as a complete a€S!?mhlv. 

Rem oval 

(I! L<)oser. alt:ernHtor cl:riq; be:r. 
\ '/.! Lor·:<~~ ~~ air ~~onditi.;n in!{ r..lr!,.:t: bel'. ;'l.nci !:)~''" "' 

asid~:., i: ,;,:. c:.q l~ippN:I. 

!,';.{, L()08~ n po,-~.·er ste1:ring- drjve hdt and mov~ 
a.!' idl', if ;;o c<(uipped. 

(.) ! Ht~ llliJV i:' drin pul lf;y n~t a.inin~ bolt.:-; and rlriv <:
pu llwi fwm da mper. 

{fi i ltP.mov~ dam;xrr rf't.a ~ I! i!lg holt . 
U1l i.J:'e Vi br?.ti<:on Dam pe~· HemrJv<l. l T .:,•1l :.r. ~ l. 7~1 

1: · ·· r~n·,c.vc· d::~rn n,;r fr:.:nv .-:wnk.!lhr!ft A:i ~twwn i.n J'igu'~ 
.1 }:~.~H. 
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18-16 V-8 ENGINES ---------------------~1 

Fig, 1 8·19 Vibration Damper Removal 

Installation 

{ 1) Apply a light film of engine oil to seal contact
ing surfa<'e of vibra tion d amper . 

(2) A lign key glot of vihration d amper with crank
shaft. 

(:l) T a p damper onto crankshaft with hammer . 
( 4) 1nstal I dam per reta ining bolt and tighten to 55 

foot.-pounds t.orque. 
l5J 1nstall cJri,•e pulley and retaining bolt.s. TighteP. 

holts to 2:1 fooi-pounds tt.•rque. 
( f)) Install drive be I t~ and i: ighten to sp~cih!d tor

que. 

TIMING CHAIN COVER 

The tim ing chain co,·er i~ die-ea!'.t ahu~l i nt;m with t1 

cranbhaft oil ,;eal to prevent o~i lt>aka!£t' at the vibra
tinn dmnpt>r hub lf\~ . lB-20}. T br: oil. :;;eol i~ ins rallN! 
from tiw ba\: k :oirl~ of t he t :ming l·h:1!n cowr; tbe rt:.'
fore, it is lll'l:et-t::;ary to r~n:ove t.h~ ·~ <)V~r wiHmt:\ l?t' oil 
:'leal repl t> <:f'ment. i.:; requin:d. 

'l'la, cn;,ri:·ie r:.if p n1Y1p, •)il p:-)tH:r1ge"· ,-\: ld co:~!:t:lL p~.:s 
~ag'~~ ure i n~(•l'p<>ra!ed wi thin 1 hr:. t immg ,::ha;n \'.'OYt>l' 

T IMING CHAIN 
COVER GASKET TIMING CHAIN COVER 

OILSLING ER j -fP"'\ / 
~-:i~('fp !J:/ -VIBRATION DAMPER 11 r ii -;~, lJ :fi. .it~-- / 

0~ ~~~ ' ' t<\W? ·~~'Ir-<;~ ·.·: \ . '.~ : :~ · · ;·) UJ '::.i · .. , 
.J . ~ ~-:;- - ... -~ !· I . I I ' . ' ' ; 
. ,; ~ ..... w:....,.,.. .,.-_.-: ' ' ' '· . /· ' 

' 

.. ' :l:';,]$' ~./ . ·6~') 
- ~· ....... , . .. ...... (; 

TIMING CHAIN ~~ ::...:..:::(• j ~ C_;:i ~ 
COVER Oil SEAL ENGINE ACCESSORY 

DRIVE PULLEY 
A41933 

fig . I 8-20 Timing Chain Cover Assembly

Exploded View 

casting. The r.iming ch ain cover cast i ng is also used to 
mmmt the fue l pump. dis tributor and wa ter pump. 

Removal 

{ 11 Drain cooling system. 
( 2) Discon nect. radiator hoses and bypass hose. 
(;~ ) Remove all drive belts. 
( 4} Remove fan and nub assembly. 
( :)J If equ ipped with air conditioning, remove 

compressor a nd bracket assem bly f rom engine and 
move aside. Do not disconnect the air condi· 
tioning hoses. 

{6) Remove a ir conditionin g back idler pulley as
sembly, if so equipped. 

(7) Remove altern ato r and front portion of alter· 
nat.or mou nt bracke t at> a n assemb ly from the engine. 

(8) Disconnect heater hose at water pump. 
(9'1 Remove pnwer st-eering pump and/or air pump 

and mount bracket as an assembly. Do not disconnect 
power steering ho:-~es. 

( J.Ol Remon' d istributor cap and note the rotor pos-
it ion. 

11 1) Hemove distributor. 
i t:!J Rem ove fuel plJ !.tlp. 

1 1 :1) R.t:movG d ri\'e pulley and rcta i n ing bolts. 
0 ·1'1 Remove vibration damper . 
( 15) IW.rn ove the hvo front oil pan bolt~. 
1, ln} £<(~m ove h1)lt.~ which 1;ecure ti ming ebRin c•)ve r 

to engint'! biock . 

NOTE: The CIJ:>er retnining bolt.'l t..'ary in length an d 
must be in stat!.rd in. the srxme il)t::atirm cz:> N'!?l ~·t· ed. 

f 1.71 Removt~ ('Over h) pullir.g· for\\'a rd 11nt.i l free of 
the lo\:ating (hrwel pi')':\. 

d 8' (lP?W ~:'ts lwr i'-m· ~·ace uf u .. ver . 
•. i 9• Rem;:,..-,, oi l !'£!al. 
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,.1---------------------V-8 ENGINES 1 B-17 

NOTE: The oil seal shot~ld always be rep/(~C:(?d lchen.
f.U<'r the t'iming chain couer i.i n:m11ut:d. r efer to Oil 
Sl!al Ht>placement later in this .<~ection for proc('d ure. 

Installation 

I 1) Rf'muv«= lower locating dO\\'td pin from engim~ 
bloc k. 

KOTE: The -dowel pin is requirt>d for c-orrect cover 
alignmf'nt and mui'it be either reused or a rep/ac('men.t 
dowel installed after the cover i.~ in position. 

(2) Cse a ~harp knife or razor blade to cut both 
sidt!s of oil pan gaske t flush v.:ith engi ne block. 

(3) URing the old gasket as a guide, trim a new 
gasket to correspcmd to the amount cut off at the oil 
pan lfig. lB-2 1). 

(4) Apply cement: to both ~ides of new ga!-lkct and 
1stall gasket on the t im ing chain cover. 

( 5) Install new front oil pan sea l. 
( 6) Align tongues of new oil pa n gasket piece~ wit.h 

oil pan seal and cement into place on cover (fig. 1!3-
21.). 

(7) Apply a stripe of Permatex No. 2. or eq uiva
lent, to cut-off edges of origina l oil pan gaskets. 

(8) Place timing chai n cover into position and in
stall the two front oil pan bolts. 

(9} T ighten bolts slowly and evenly until cover 
a ligns with upper locating do~vel. 

(10) Instal! lower dowel through cover and drive in
to corresponding hole in e ngin e block. 

(11) Install cover retaining bolts in the flame loca
t ion as removed . T ighten to 25 foot-pounds torque. 

(12) Insta ll vibration dam per . Tighten retaining 
bo lt. to 55 foot-pou nds torque. 

(1 3) Insta ll drive pulley and retaining bolts. 
( 14) Install fuel pump. 
i 15) In!o~t all d istributor with the rotor in tht- same 

position as it was pr ior to rem ,wal. 
(l6) Install the d istrib utor cap . Connect. the heater 

hose . 

TIMING 
..-CHAIN 

COVER 

Fig. lB-21 Oil Pen Front SeallnstoUotion 

( 17! Install the pvwer st:eeri ng pum p and/or air 
pum11 amf lJrar.kl"t (if equippl~d}. 

{18) InstalL altern a1 or and front portion of alterna
tor Lraekel. 

1 19) ln::;tall air l'lJOditi(•nillg back idler p nliE>y as
sem hl.v 1 if cqu i ppe(n. 

(20) lfrt'move<i, in~tall air cc•ndition ing compressor 
and b:raeket. ass£•mb!y. 

(211 Jnstoll fan and hub assembly. 
(22) Install all drive hells and tighten t o t.he sped-

Tied tenRion. 
12:3} Conned rad iator hoP>e8 and bypass boRe. 
!. :.!4) Fi 11 cooling system t o ~peeified level. 
( 25) St art engine and check for oil or coolant leaks. 
(26) Adjul-lt initi al ignition t iming to specified set-

ting. 

...... , , 

" 
. :': 
·;( 

. ': •. ~ ·· .... 

A41935 

Fig . 1 B-22 Timing Chain Cover Oil Seal Replace ment 

Oil Seal Replacement 

Timing chain cover must be removed t o replace 
S(~ fll. 

1 l.l Pry <.1111 f~rigir;a! :-;ca l from iniiidt>. timing C' hain 
Co\'t? t nnd dtfali !>t-HI bc'Jrc. 

(2) Apply a iight coat of pcrfed. 8eal compound, 
t•r t: •.:{u ival.eut., tG outer surfat:e nf a new 61\'tll. 

t'Tt D:i\·(~ tf~c sea l ii~to pl u\~t' from inside t.ht· cover 
with Seal InstaHE':r Tool J-22fl;1;3 until it contact!i tbe 
outer f1angt> of t he GCIVt>r. i fig. 1H- 2l) . 

v·P Appl:v a light. fil m ,,f e>.ngine oil to dH~ li ps of 
ne<•prene st:nl. 

TIMING CHAIN 

Tc· ,·,~1!:!\.l i'i! uwr•';t:! ' alve Urn.i·n:t,, i n~ !;,dl th1~ timin~; 
d;ai~: Wi1.fJ the ti.!Jl iHg n: ,irks r•f t h f: ctanK::<nn.ft <.lJld 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


1 B-18 V-8 ENGINES ---------- ------------,.1 

canH~huft ~proekE'tS prop erly aligned. A worn timing 
ch a in v: ill adnH·se !y affen. vah·~ tim ing. If the tim ing 
ch a in d etli:!d s more than 1/2 inch, it should he re 
plae£;d . 

Checking Valve Timing 

( 11 &>move spark plu~s . 
(2) Remove cylinder he:ld covers nnd ga><kets . 
(;J) Rem o\'e ror.·ker arms and h ridged pivot a!-l~etn

hl ies from N(l. 1 cyl inder. 
( 4) Roh'l te cra J) kshaft until No. 6 pi:> ton is at Top 

Dead Cen ter (TDC) on corn press;ion ~trokc (thig places 
N o . 1 P iston a l TDC on t he> exha us t ~troke in valve 
ove r lap p osition). 

(f.,) Rota te crankshaft counterdockwise 00'· a~ 

v iewed fro m front. 
(6) Install a dial indicator on No. l intake \'alve 

rockel' arm push rod end. 
(7) Set di a l ind icator to zero. 
(8J Crank the engine slowly in diredion of rota

tion (clockwise) until di a l indicator indicates 0 .020 
in ch for :104 and :~60 CID t•ngines, a nd 0.025 in ch for 
401 CID engine~. 

(9) At this point, milled timing mark t )n vibra tion 
damper should be in li ne wi th T DC or zero m arking 
on t iming chain cover. 

If more tha n 1/2 inch variation in either direc tion 
exis ts , rem ove tim ing chain cover an d inspect ti ming 
cha in insta llation. 

Removal 

(1) Remove ti m ing chai n cover and gasket. 
( 2} Rem ove crftnk~haft oil s linger. 
(3) Remove ca mshaft sprocket. retain ing bol t. and 

was her. 
(4) Remove distributor d r ive gear and fuel pump 

eccentric:. 
15) Rotllte the cranks haft u nt il the ' ·O'' tim ing

m ark on t he. cranks haft sprocket is closest to and in a 
cent.erline with the "0'' t i ming m ark on t.h€ cam~-;haft 
sprocket as :-;hown in figure l B- 2:J. 

(6) Remove cra n kshaft ~procket . camshaft sproc. 
ket a nd timingehain as a n assernhly. 

Installation 

( l t A~s(~m h!e t in: i!lg c:h ::~ in, \:rHn i<:~h a.ft l'ptodwt, 
and C": Hmshaft ~pr•.)ckct with t b ? timi ng marh uligned 
a~ ~hfJW n in figun~ J. B· :,?;·;, 

12} InHtnJl US!-!Cmlbly t o cranks hafl <ln d cam sh afl . 
13) ln8t.a t.l fur.! pump eccen tric a.11d d i;,r.tr jln.Jt or 

dr ivt~ gt'Rr. 
(4\ tns~<t!i cam~h aft. sproe kH , wu:;hHr, tutd retAin

in~! br,Jt . T ight(•U tHl!.t t<) ~r_) frJo t.- pl'•nnds tcr qut'. 

Fig . 1 B-23 Tim ing Chain and Sprockets Alignment 

n·ith the .'Jta mped word REA R f ().cint/ th e dw1il.;) l(}f1. 
sprocket. 

(5) T o en!lure correct in8 tallation of tim ing chai n: 
( a ) Hotat€ cran ks haft u nti l t im ing ma rk on 

c~amshaft sprocket is on a horizontal line at 3 o \ ' lock 
pc•si t. ion. 

( b) B~ginn ing wi t h pin d ireef..ly adjacent to 
cam s hn{t sprocket t iming mark, count num ber of pins 
dow nward to timing mark on cranks haft s proi:ket. 

{c) There s hould bt 20 p ins hl'lween t hese 
two point!:\. The crankshaft sprocket timing 
mark must. be be tween p i ns :wand 21 ~ fig. l B-2•1). 

(I}J h 8t-ali {:ronk f: naft. oil sl-inger . 
'i 1 .ln;.;tall the t. irr:ing- du1~<. CfJill:'"!" ·.t !i in~ a new 

gsskt•t. light£-'n rf.·f l'l inir.:g l:lf.llt.~ t~-' 2 :) foc, t,rw ur,d;,; 
torq u<:. 

CAMSHAFT AND BEARINGS 

Tht~ nun s:h aft. is :,; ; J pporr.~d. by fi ve ~rtd.- sheUed . nab
hi t t~ J in•~d bearings which h ave been prc~sed it:t:Q i ·h~ 
Hc•.;.k a~1d lirw H~tJ.m•.~d. Tfw c::.nns.haft btt.:.1rinr.: ~ lll"E: 

.~tq> bor~:d. l.! t~iH~ 1tll'g•.'1' at. ! b.~ f!·ont. bt.~nri:·lg tlHl ~t st 
th~ r(~ ttr , to p l.!r m it ~·a~y l't~mtJ\'al and in~t11ilat. i un nf 
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t.he cm.nshaft. All t:am!;h,Mt bt~aring-A ar~ lubricated 
unde.r pressurt-. 

NOT~~: TJo nul. replace cmn.~hofl: bPari.n1Js un lt~.<;s 
equipp1?d u:ith .~pecia.! remM ing, imta!lin,g and rr:am
ing tools. 

Cam~haft end play is maintained hy the lm\d p laced 
ou the camshaft by the oil pu mp and d.i:;tribut.or drive 
gear. 

Th~:> helical <:LH of t.he gear holds th!; camshaft 
s procket. thru!'r. face against the cylinder hl~1ek face t o 
ho ld caml';haft end p lay to zer o during en gine opera
t ion. 

Fig. 1 S-24 Correct Timing Chain Installation 

Camshaft Identification 

All -HI l ClD engine o:a rr.sha tt~. ddfc~r~~l fwm ti1c 
:w.~ llnd ~-H}(I (.'ID <·am.sh af•.», an~ ici t•nr: l.'ii~d l>:v whir.e 
paint mHrks bct.wt~t>n the rmr.uber ·"l and i.:• <:am&h.<.lft 
bearings. Th~ 304 ~tnd 0€0 C JD et:gial:' cnnuhaft~. 
which iHe the $a.me. h:l\'c uo idf~n tif..v·i ng p~tin t, mark:;. 

Com lobe lift Measurement 

Cam lift rnitY be d11;ck~d w·;r. )l r., d.bl i;:<.h~ ,<JI.f;.r. 

( I:• f~f.'m (!'\i t' cylinder h€:ad t~•J·.-u- a nd ga~ iu:·t.. 

(2) RtHnoH $park pl ug~. 

(3) r nstaH dial indicator on push n >d Pnd of rocker 
arm (fig. lB-25 ). 

;_ .!} 'Rotatt> Cl'ank..;haft until t:mn !ohe bas(~ eircle 
fpu:-;h rod down,! is unde r the vah·e tappt>t. 

( :~) Set. dial indicat.or to z~ro . 

( fil Hotate c:rauksha ft until point d mtn:imum 
pu8h rod upward mo,·em<! nr oe<:urs. 

(7) Read t.ruvel at. d ial indicator. (Au e xt'('SS of 
m inus 0.006 inch fr(llll s pecified dim em.:inns ind icat(!l\ 
defecth·e cam.) 

Fig. 1B·25 Cam Lobe lift Measurement 

Removal 

( 1) Drain cooling !'ystem. 
i2) Retno...-e rad iator as~embly . 
(~l) If equipped wit h a ir con ditiu11ing. r~move con

denser and re<"eh·er 11:>sembly n~ charf{erl iHlit. H.eff.r t.o 
Sect ion lJ.A. - A.ir Conditioning fo r d(!tailed prr..c_~r~dun.•, 

!. 4) Ht'move cylinder head <:o\'t'rf:: and ltasket:s, 
; ;;j RNl lO 'Jt! rocker arms a!ld bridged pi ':ot assem 

hlies. 
!() Ht·!~1o-<:r: pu:o;h r ods. 

NOTE.: Ke1-:p t.h~~ push nj(J,'>, rucJ..:er (tnn (tf_; ... em btt:e~, 

<tr..d tappeb' in t lu> same order a~ run oved. 

: :') HemoH1 in::ake ma nifold vl'<~•·lr•hi:\'. 
(6} Reuw·.;e drin~ belt.<:< . 
~~~i HunG\'e fi:l rt cHid b:,;b ,':I >:HH~w:.·,ly . 

( t>;_. f<C'n.t0\'1~ <~ist!'ib ·.rwr. 

f J ll BA:nHw~ drh € puilt'Y· 
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( 12) Remove vibration damper. 
( 13) Remove t iming chain cover. 
(1 4) Remove timing chain cover oil seal. 
(15) Rotate the crankshaft until "0" t iming mark 

on crankshaft sprocket is closest to and in a centerline 
with " 0" t iming mark on camsha ft sprocket. 

(1 6) Remove retaining bolt fr om camshaft. 
( 17) Remove crankshaft sprocket , camshaft sprocket 

and timing chain as an assembly . 
( 18) Remove distributor drive gear and fuel pump 

eccentric from the camshaft. 
(19) Remove hood latch support bracke t upper re

taining screws and move bracket, as required, to allow 
removal of camshaft . 

(20) Remove front bumper or grille , a s required, 
and remove camshaft. 

Inspection 

Inspect the camshaft bearing journals for an uneven 
wear pattern or rough finish. Either condition will 
necessitate camshaft replacement. 

Inspect the distributor drive gear for damage or ex
cessive wear. 

Inspect fuel pump eccentric for excessive wear. 
Inspect each cam lobe and the matching hydraulic 

valve tappet for wear. If the face of the tappet(s) is 
worn concave and the matching camshaft lobe(s) is 
also worn, both the camshaft and the tappet(s) must 
be replaced. 

Installation 

( 1) Lubricate entire camshaft generously with 
Jeep Engine Oil Supplement (EOS) , or equivalent. 

(2) Carefully install camshaft into engine block. 
(3) Install fuel pump eccentric and distributor 

drive gear to camshaft. 
( 4) Assemble timing chain, crankshaft sprocket 

and camshaft sprocket with the " 0" t iming marks 
aligned as during removal. 

(5) Install chain and sprockets assembl y to engine . 
(Recheck installation as shown in figure IB-24.) 

(6) Install new t iming chain cover gasket, re fe r to 
Timing Chain Cove r described ea rl ier in t his section. 
Install a new oil seal and apply li ght film of engine oil 
to the lips of sea l. 

(7) Install t im ing chain cover. 
(8) Install vibration d amper. 
(9) Install dr ive pulley and retain ing bolts, t ighten 

bolts in spec if ied to rque. 
(1 0) Install hydraulic valve t appets lubricated wit h 

E OS. 

NOTE: The hydraulic va lve tappets and all valve 
train components should be lubricated with Jeep 
engine Oil Supplement, or equivalent, during instal
lat ion. Do not dra in the E OS from the engine for 

at least 1,000 miles or until the next scheduled oil 
change. 

(11) Install in take man ifold assembly. 
( 12) Install push rods. 
(1 3) Install rocker ar ms and bridged p ivot assem-

blies. 
(14) Install cylinder head covers and gaskets. 
(15) Install fuel pump. 
(16) Rotate crankshaft until No. 1 piston is at T D C 

position on compression stroke. 
(17) Install d istributor so t ha t rotor is aligned wi t h 

No.1 terminal of the cap when fu lly sea ted on block. 
(18) Install di stribu to r cap . 
(19) Install spark plug wires. 
(20) If removed, install air conditioning condenser 

and receiver assembly. Refer to Section 13A - Air 
Conditioning for procedure to purge compressor of 
air . 

CAUTION: Both service valves must be open before 
the air conditioning system is operated. 

(21) Install hood latch support bracket retaining 
screws and tighten securely. 

(22) If rem oved, install front bumper or grille. 
( 23) Install radiator. 
(24) Fill cooling system to specified level. 

OIL PAN 

Removal 

( 1) Drain engine oil. 
(2) Remove starter. 
(3) Remove oil pan. 
( 4) Remove oil pan fron t and rear neoprene oil 

seals. Thoroughly clean the gasket surfaces of oil pan 
and engine block. Remove all s ludge and dirt from oil 
pan sump. 

Installation 

( 1) Install new oil pan front sea l to timing chain 
cover and apply a generous amount of Permatex No. 
2, or equivalent, to end tabs. 

( 2) Cement new oil p an side gaskets in to posit ion 
on engine block and apply a generous amount of 
Permatex No.2, or equivalent , to gasket ends. 

( 3) Coat inside curved surface of new oil pan rear 
seal with soap and apply a generous amount of 
Permatex No. 2, or equivalent, to side gasket contact
ing surface of seal end ta bs. 

( 4) Install seal in t he recess of rear main be ar ing 
cap making certa in it is fully seated. 

(5) Apply engine oil to oil pan contacting surface 
of fron t and rear oil pan seals. 

(6) Insta ll oil pan and tighten drain plug secu rely. 
(7) Install starter. 
(8) Fill cra nkcase t o specified leve l with new oi l. 
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,.1---~-----------------V-8 ENGINES 18*21 

OIL FILTER 

A fu ll flo w oil fi l tt~ r monnt~d l)\1 the l1.1Wer r i~ht 
hand s ide of t. h(> l:'ngilH~ i~ aceessihle from below t he 
chassis. 

A bypass va lve, in ('.l.l rfHlrated in the filter m om1 ting 
base, p r<)Yides a safety factor in the ev{:nt the filter 
becoroel'l inoperative~ tts a resuil of dirl or slud~e ac
cumul l'l. tion . O il .Filt.er Renw~o· er TooL -1 -2:2'i00 will 
faeil ita te rem ~>val. 

Before in!'-ta!Iat ion. apply a thin film of oil l1) the 
filter gasket. Do not use grease. Install filt.e r 
until ganket contacts t he seat orthe adapter. Tighten 
by hand on ly, following instrudion s on replacemen t 
filter . Operate engine a t fast id le and cheek fo r lea ks. 

OIL PUMP 

A positive displacement gear t.ype oil pu mp i~ used 
an d is driven by the d istributor shaft, wh ich in t.urn is 
driven by a gear on t he eamshaft. The pump , \vhich is 
part of t he t iming chain cover, incorporates a prtssure 
reliefvah·e to regulate max imum pressure. 

Cran kcase oil en ters the pump after be ing drawn 
t hrough lhe pick-up t ube and !-lcreen assembly, the 
horizon t.a l m ain oil ga llery and the connecting p assage 
in the t. iming chain cover. 

Oi l pump rE'mOv<tl or replacement will not. affect dis
t.r ibu tor t im ing as t.he distribut.or dr ive gear remain s in 
mesh. with t.he c ams haft gear. 

Oil Pressure Relief Valve 

T he oil pressure n~! ief valve is not adjustab !e. A set
ting of 7 5 pounds maximum pressure is built into t.he 
tension of the spring. 

In the relieved position , the vah·e permits oil to by
pa~R through a passage in the pump Co\·er to t he in let 
side of the pump. 

Removal 

fl) Remove reta inin g ser£>ws and separate t.he oi l 
pump Cl'!ver, gasker and oil fi lt er as an a!-IS(~mbly from 
pump body {liming ehain eover). 

u:l Rt•move drive. gear and shaft., atHl drive-n or 
idler ~Nu· by t=tliding them nu t. nf body. 

(3) If !'~qui.red, oil prest<ure rf:'l ief vHlv~~ may be rc·
moved from pump c<rver for cleaning by remo,rjng cap 
from pump eover. 

Gear End Clearance Measurement 

( i. J fJ I.tit'e st raighted![t· ::tl:l'~)~s ;rear~ l'lnd pum p body. 
t 'l) Sek·ct o fE!1•I{~r gm.lgl~ li'.' hich wil~ fit :,;nuf!l:. but 

'fr~e!y bnt:w(,~n ~r;raig-ht•~dg···. and pump br'>dy 1 fig: .. 
l B-26). 

~~~-- -·~ 
A41 939 ' 

Fig . 18-26 Geor End Cleoran(e Measurement 

NOTE: Make certain gears are up as far as possible 
into body. Uef<'r to Specifications pa~es for correct 
clearance. 

Jf gear P.nd clearanee is less than specified, replace 
t im ing chain r over and gear and shaft assemblies. 

Geor~to-Body Clearance 

(I) Insert a feeler gaug-e betwee n gear toot.h and 
pump b ody inner wall directly opposite t he point of 
gear mes n. Sele(: t a fee ler gauge which fits snugly b u t. 
freely (fig. J 8-21). 

Fig . 18-27 Ge-ar -to-Body Clea rance Measure ment 
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1 B-22 V-8 ENGINES--------------------- ,.1 

(2) Hotat.e gc~ns tl) eht'(~k each tooth in this m<lll

n!H . HJd."er t.o the Specification:; pages for the correct 
c le ura n{~t· . 

0) [J gear-to)-hody d r:o.ram.: t> i!.'> UJOrf~ I han l":lpecit 
ie d. replace idler gear, idler shaft, and drive g l' ill' 

•~ssern bly. 

lnsta !lotion 

( 1) If removed, install o il pressure reli(~f va lve in 
the pump cover. 

l 2l Install id ler shaft., idler gear . and d riw gear 
assembh:. 

NOTE: To ensure self-primin.iJ of the ail pum p, the 
p ump mwst· be {il/.ed u:it.h petroleum jelly prior to the 
installation. of the oil pump £·ot·er. Oo not use 
grease of any type. 

(:J) hun all pump cover and oil filter a!lsembl y with 
a new gas ket. T ighten re taining !'Crews to :)J inch
pounds t orque. 

REAR MAIN BEARING OIL SEAL 

T he rear main hearing oil ~eal consis ts of a two 
p iece, neoprene, ~ingle lip gea ! to seal the rear of the 
crankghaft. Correct instal lation of the seal will cnsun• 
leak-free engine op~ration (fig. lB-28l. 

Removal 

( I) Dra in engine oil. 
( 2.j Removt• oil pan. 
( ;.!} Remove oil pan front and rea r neoprene oil 

sea ls. 
( 4i Remove oil pan side gaskets. 
(5) Thoro ughly clean gasket s urfaces of oi l pan 

and engine bloc k . Remove all s ludge and dirt. fro m oil 
pan . 

( 6) Re move re ar main be ari.ng c ap. 
(7) Remove and d iscard lower seal. 

NOTE~ T o ensure leak-free operation. the upper and 
lower st!al halt:es mu.!~t be replaced in. pairs. 

(8) Clean main bearing cap thorough.! :· to remove 
a llt"<>aler. 

(9\ Loo:sen All rcm a.in.ing main hf.'aring c·ap8<:r~?.W!-i. 
{ l.(l) \\'i th [l bra~s drift a nd h am mer, ta p the uppt'r 

s~al until Stlf'ficient. ~;eal is protmdin~ t.<• permi t pul
lin~ seal oui" comple t.ely. 

lnstallotion 

( 1.) \\'ip1· ;.;eal surface of rhe crcHJk1'h a ft. c:!ea n r1nd 
ihen oii iighr.Jy. 

i'l) (,_,,,lt bh.wk (;•)ntad ing. i<tH facc·~ •:of t.h.(·; :<•>W ll'J)pcr 
:-H?~lJ ~v fth~ ... ~;.lp . ~:1nd i ipof st~a ! t';·ii.b ~r!;~:fn~~,) il, 

( ~P In!'.t!l!lut'f)~r seai into L'Hg il:c bl{t~~k. 

LtP OF S EAL 

PERMATEX N0.2 
ON CHAMFERED 
EDGES A4 l904 

fig . , 8-28 Rear Main Oil Seal Installation 

NOT.E: The lip nf the seal must face t11 the fr ont of 
the tmf? i ne. 

(4) Coat both s ides of new lower s eal end tabll with 
Permatex ~o. 2 or equivalent being careful n ot to 
apply sealer to lip of StJ al. 

( fJ) Coat outer curved s urface of lower seal with 
soap and lip of seal with engine oil. 

( 6) lnsta ll seal in to cap recess and scat firmly . 
(7) Place Permflt~x ~o. 2 or equivalent on hoth 

chamfered edges of n !ar m ain bearing cap. 
(8) Tnsta ll rear mai n bearing inserts. 
(9) Tighte n a ll main bearing capscrews to 100 

foot-poundil torque. 
( 10) In~ta ll oil p a n using new gas kets and seals. 

Tighten dra in plug secure ly . 
(11) Fill t.he crankcase to speci fied leve l with n ew 

oil. 

CYLINDER BLOCK 

Disassembly 

( 1) Re move eugine as:-:.embly a~ O lltlin~ d earlier in 
this section. 

12 1 Cst· l<n giue :;1·a 11d h• ~ upport engine 11 1-<~crnhJy . 

\ ::~) Removr. t.hl:' c·_y li.ndf:l' h£:: ad con~rs imd gaHk et. 
{4i Rc mm'e rf•<,k{tr arm~ and bridged pivot ;J>.Se m -

blies . 
( ;)) Rcrno.we push fCJd!:i. 
( •:;, Remov<• io1 a lw ma nifc)ld Hssem bly. 
( i.i Remo• ~:> valvf~ urpp•~t.s. 
I ;~) Hen:H•\·e c_yi inder h(, IH1s and ga t.lwt:-~ . 

(9) Pmutir>n p iHt.on::; one at a 1 ime ncar boftom ·':If 
dwir ~ t !'')Kt~ wnd Ut;t: .,.·,d}'•· rl:'t-~ lT.it;:" '.. \• rt.'!!W\ ~.' ;my r.i.d.!W 
fi'•)TI"\ t :")p H td Of .-;yi! ndr.r W AJl:>. 

( Ulj Hcmo\ e. clrh·c- pnHE·Y and \'il.> rcH.ion d IUH}wr. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.1---------------------V-8 ENGINES 18·23 

(lll Remove timing chain co',;er. 
( 12) Drain t'ngine oi'l 1.1 nd. rcmovt< <Jil lHill. 
( 1.::.n Remo\·e earm~lwft. 
1.141 Remove connecti ng '!'(td ht·aring cnp~ sod in

sert~ and kee-p i1.1 ~arne order tu; rem(oq~d. 

NOTE: Con necting r1Jd~ and cap::; are ~.-tamped with 
the number of thr. c_y!.inder t o l(;flich t lu;_v were as~em
hled. 

(Hi) Remove connecting rod and piston m<se mhlies 
through t.op of cylinder bores. Be careful that c on
nec ting rod bolts do not scrat.ch connecting 
rod journa ls or cylinder walls. 

( 16i Remove oil pickup tube and S<'reen as~ em bly. 
( 17) Remove main beaJ'ing caps and insert~. 
(18) Remove eranksha..ft._ 

Cylinder Bore Reconditioning 

Inspect the cylinder bores for scoring, taper, and 
out-of-round. Check with au im~ide micrometer or 
telescope gauge from the top to the bottom of the 
cylinders for taper. Check for an ou t-of-round con
dition by measuring across the cylinder bores at two 
points; parallel to the crankshaft and perpendicu lar to 
the crankshaft. 

If cylinder taper doe~ not exceed 0.005 inch and 
out-of-round does not exceed 0.00:3 inch, the cylinder 
bore may be corrected by honing. 

If the cylinder taper or ou t-of-round condition ex
ceeds these limits, the cylinder must. be bored and then 
honed for an oversize piston. 

After honing t he cylinder bores, move the hone up 
and down at. ~ufficient ~peed to produce a un iform 
crosshatch pattern on the cylinder walLs. 

Removal of glaze from the cylinder waH for quicker 
ring ::<eating can be aecomp lished by various methods. 
When an expanding type hone is used, do no t u~e 
m ore t.han ten ?.troke~ (each ill.roke down and return} 
to reco nd ition a c.v linder walL 

Succe::;sful ring installa{ion depends u pon cleanl.i
ness during t.he h oning oppration and careful ha ndling 
of pAr ts. The engi ne bearingf!. and lubr.i<:ati.on :;ystem 
mu;;t b~ p·rote<"t<>d from ahrasiv~;; . 

Higirl type hones an: nc•t to be nl'led to remove cyl
inder g:taze a~' th~lrE' is always <1 :;ligh t amount (,f taper 
in c-yl.indcr walls !'liter t he lmgi1'\e hal" Ol'Cll i n s~rvi<:e. 

PriCir to fitli:<g pi:ncms, t!lf' ~:ylindc!r bore::, Rhotdr.l be 
scrubbed clean w·ith a hoT watH a nd f!~t.t~ .tp,nt ~C>lu
tion. After d etming. apply light engi.1w oil t o i ht' cyl
imler wall l:l and t.hen wip~· wit h El d~an lint- free cloth. 

NOT!<} [{ <: rau J.·shof! remaills i .tL bl(J<.k, cot•er tiH' COI'J

net·tin.t; rrJ<i jfl:.i.rnals ~Ciilh ch·aJi doth;; during th f.:' 
d'!tmi!l.l? opero.r.i.or:. 

Assembly 

1,1) lnt, tall npp€r rnai.n bear.in~ insE'rr.:>. 

( ? ' . ~J lnstull crankshaft .. 
InstallnHtin hearing cap and insens. t 3) 

{4) Install new nil piekop tube t' nd 15ereen a sse m-
bl:v. 

(5) Instal.! cam~hafl. 
( 6) After thoroughly cleaning cylinder hort::~. appl.y 

a light film of clean enginE.' o il to bores with a de::m 
lin t-free doth. 

('7) P rior to installing the conne(~tiug rod and piH
ton assemblies in to cylind er block, arrange piston ring 
gaps so thot: 

(a) ~o. l compression ring gap is 1.80° from 
N o. 2 compre1:1sion ring gap. 

(b) Oil control ring spacer expander gap is at 
luast 90" fro.m No. 2 <:ompression r ing gap. 

(c) Oil cuntrol ring gaps are 90' between 
eac:h ring gap (fig. lB-29). 

NO. 2 
COMPRESSION 
RING 

INSTALL WITH 
INSIDE BEVEL 
DOWN 

INSTALL WITH NOTCH 
TOWARD FRONT 
OF ENGINE 

SQUIRT HOLE - INBOARD 

~~~194 1 

Fig . 1 B-29 Piston Ring S~quence 

(81 Lubricate pi$ton and r)n~ Stlrfaceg with dean 
enghw oil. 

(H) {.lge 8 piston ring ...:ompressor tool t.:1 inHail 
cunn~ding rod and pil)ton a:.<scmhlit<~ rhr t:1ugh top of 
t:\·\ indt~r bore;;, He <·areful that c:onnN:ting rod 
boll s do not st:ratch I!Onnec ting rvd. jou.:rnaJs o.r 
cylinder \'\.·aHs. 
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NOTE: Place lengths of rubber hose over the connect
ing rod bolts for protection during installation. 

(10) Install connecting rod bearing caps and insert s 
in same order as removed. On vehicles equipped with 
304 and 360 CID engines, tighten nuts to 28 foot
pounds torque. Vehicles equipped with 401 CID eng
ines tighten nuts to 38 foot-pounds torque. 

( 11) Install engine oil pan using new gaskets and 
seals. Tighten drain plug securely. 

( 12) Install timing chain cover and gaskets, refer to 
Timing Chain Cover as detailed earlier in this sec
tion. 

(13) Install vibration damper and drive pulley. 
( 14) Install cylinder head and new gaskets. 
( 15) Install valve tappets. 
(16) Install intake manifold and new gaskets. 
( 17) Install push rods. 
(18) Install rocker arms and bridged pivot assem

blies. 

NOTE: Install valve train components in same order 
as removed. 

(lg) Install transmission to engine. 
(20) Remove engine from stand. 
(21) Install engine assembly as outlined earlier in 

this section. 

CONNECTING ROD AND PISTON ASSEMBLIES 

Use these procedures to service connecting rods and 
pistons with the engine in the car. 

Removal 

( 1) Remove cy Iinder head covers and gaskets. 
(2) Remove rocker arms and bridged pivot assem-

blies. 
(3) Remove push rods. 
(4) Remove intake manifold assembly. 
(5) Remove cylinder head and gasket. 
( 6) Position pistons one at a time near bottom of 

their stroke and use a ridge reamer to remove any 
ridge from top end of cylinder walls. 

(7) Drain engine oil. 
(8) Remove the oil pan . 
(g) Remove connect ing rod bearing caps and In

serts. Keep in same order as rem oved. 

NOTE: Connecting rods and caps are stamped with 
the number of the cy linder to which they were assem
bled. 

(10) Remove connect in g rod and pist on assemblies 
through t he t op of cylinder bores. Be careful that 
connecting rod bolts do not scratch connecting 
rod journals or cylinder walls. 

Installation 

( 1) After thoroughly cleaning cylinder bores, apply 
a light film of clean engine oil to bores with a clean 
lint-free cloth. 

(2) Prior to installing the connecting rod and pis
ton assemblies into engine, arrange piston ring gaps so 
that: 

( a) No. 1 compression ring gap is 180° from 
the No. 2 compression ring gap ; 

( b) Oil control ring spacer expander gap is at 
least goo from the No. 2 compression ring gap; 

(c) Oil control ring gaps are goo from the 
spacer gap with as least 30° between each ring gap 
(fig. 1B-2g). 

(3) Lubricate the piston and ring surfaces with 
clean engine oil. 

( 4) Use piston ring compressor tool to install con
necting rod and piston assemblies through top of cyl
inder bores. Be careful that connecting rod holts 
do not scratch connecting rod journals or cyl
inder walls. 

NOTE: Place lengths of rubber hose over the con
necting rod bolts for protection during installation. 

(5) Install the connecting rod bearing caps and in
serts in same order as removed. Tighten retaining nuts 
to 28 foot-pounds torque on 304 and 360 CID equip
ped vehicles and 38 foot-pounds for 401 CID equipped 
vehicles. 

( 6) Install the engine oil pan using new gaskets 
and seals. Tighten drain plug securely. 

(7) Install cylinder heads and new gaskets. 
(8) Install push rods . 
(g) Install rocker arms and bridged pivot assemb-

lies. 
(10) Install intake mainfold. 
(11) Install cylinder head covers and gaskets. 
(12) Fill crankcase to specified level with new oil. 

CONNECTING RODS 

The connecting rods for 304 and 360 CID engines 
are cast-iron, while 401 CID engines have forged steel 
connecting rods. Both types are independently bal
anced. T he crankshaft end of t he connecting rods in
corporat es a two-piece bearing inser t. The removable 
bearing cap has a number from 1 through 8 stamped 
on it and the adjacent machined surface of the rod to 
ident ify the cylinder in which t he rod was assembled. 
The piston end of the rod is a 2000 pound press- fit to 
the piston pin. 

Have the connecting rod al ignment checked by a 
competent m achine shop whenever engine wear pat
terns or dam age indicate probable rod m is alignment. 
Always replace bent conn ecting rods. 
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~1------------------------------------------- V-SENGINES 18-25 

Connecting Rod Bearings 

The connecting rod bearings are steel-backed, sin
tered copper, lead alloy precision type. 

Each bearing is select fit t o its respective journal to 
obtain the des ired operat ing clearance. In production 
the select fit is obtained by using various sized color 
coded bearing inserts as shown in the bearing fitting 
chart. 

The rod journal size is identified in producti on by 
a color coded pain t mark on the adjacent cheek or 
counterweight toward the flanged (rear) end of the 
crankshaft . Use color codes shown in the bearing fit
ting chart t o ident ify journal size and select t he correct 
bearing insert s t o obtain proper clear ance. 

When required, different sized upper and lower 
bearing inserts may be used as a pair ; therefore, a 
standard size insert is sometimes used in combin ation 
with a 0.001 inch undersize insert to reduce clearance 
by 0.005 inch ( 1/2 thousandth of an inch). 

CAUTION: Never use bearing inserts with greater 
than 0. 01 inch difference in size in pairs. 

Example: 

Correct Incorrect 

Upper- Standard Standard 
Lower-0.001-inch undersize 0.002-inch undersize 

Service rep lacement bearing inserts are avai la ble in 
pairs in the following sizes: standard, 0.001-inch un
dersize, 0.002-inch undersize, 0.010-inch undersize 
and 0.01 2- inch undersize. The size is stamped on t he 
back of the inserts. 

Removal 

Use this procedure to service connecting rod bear ing 
with the engine in car . 

( 1) Drain engine oil. 
(2) Remove oil pan. 
(3) Rotate crankshaft as required to position two 

pistons at a time at bottom of their stroke. 
( 4) Remove bearing caps and lower inserts. 
(5) Remove upper insert by spinning it out of con

necting rod . 

NOTE: Do not mix bearing caps. Each connect
ing rod and matching cap is stamped with t he cy linder 
number on a machined surface which faces the cam
shaft side of the engine block. The numbers are loca
ted on a machined surface opposi te the squirt holes 
(fig. IB-30). 

(6) Inspect bearing inserts and replace if worn or 
damaged. 

Measuring Connecting Rod Journal With 
Micrometer 

( 1) Wipe connecting rod journals clean. 
(2) Using a micrometer, measure journal diameter 

at a number of points. Note difference between maxi
mum and minimum diameters. 

(3) Refer t o specifications for maximum allowable 
taper and out-of-round. If any rod journal is beyond 
specifications, it must be reconditioned and fitted with 
new undersize bearing inserts. 

( 4) Compare maximum reading obtained with 
journal diameters listed in bearing fitt ing chart. 

(5) Select inserts required to obtain specified bear
ing clearance. 

Measuring Bearing Clearance With Plastigage 

( 1) Wipe bearing inserts and rod journal clean. 
(2) Place a strip of P last igage across full width of 

lower insert a t center of bearing cap. 
(3) Install bearing cap to connecting rod and tigh

ten retaining nuts to 28 foot-pounds torque on 304 

CONNECTING ROD BEARING FITTING CHART 

Bearing Color Code 
Crankshaft Connecting Rod Journal 

Color Code and Diameter Upper Insert Size Lower Insert Size 

Yell ow 2.0955 to 2.0948 inches Yellow Standard Yellow Standard 
Orange 2.0948 to 2.094 1 inches Yellow Standard Black .001 -inch undersize 
Black 2.0941 to 2.0934 inches Black .001-inch undersize Black .001 -inch undersize 
Red . 2.0855 to 2.0848 inches Red .01 0-inch undersize Red .01 0-i nch undersize 

401 CID ENGINE 

Yellow 2.2485 to 2.2478 inches Yellow Standard Yellow Standard 
Orange 2. 2478 to 2.2471 inches Yellow Standard Black .001 -inch unders ize 
Black 2.247 1 to 2.2464 inches Black .001-inch undersize Blac k .001 -inch undersize 
Red 2.2385 to 2.2378 inches Red .01 0- inch undersize Red - .01 0-inch undersize 
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lB-26 V~SENGINES-------------------------------------------~1 

ROD AND 
CYLINDER_...,..~ 
NUMBERS 
TO 
OUTSIDE 

SQUIRT 
HOLE 
TO 
INSIDE 

A4t944 

Fig. 1 B-30 Rod Number and Sqvirt Hole Location 

and :160 CID equipped vehicles and :38 foot -pounds 
torque on 401 em equipped vehicles. 

(4,l RemO\·e bearing cap and determine amount. of 
dearanre by measuring width of t he compressed Plas
tigage with scale furnished as shown in figure lB- ;H. 

Connecting Rod Side Cleorance Measurement 

(l} Rota te crankshaft until connecting rod journal 
is at bottom of stroke. 

(2) Insert sn ug fitt ing- feeler gauge between con
necting rods (fig. lB-~2). 

Fig . 1 B-31 Connecting Rod Bearing Clearance 

Measurement With Plastigoge 

f;J) Compare feeler gauge meaaurement to clear

an<·e specified. Repl ace rods not to spc~cifica t.i ons. 

lnstaltation 

(li Hotatt' .-:ran kshaft r.o rod5ournl:ll a t bc,tvms of 
str(Jke. 

r;2) Lubricate h<:aring i>IJrfa(:f: of each in::.ttrt with 
dean engi ne oil. 

13! Insiall beari ng inserts, o rp a;H.l re t: a;ni~1g rm t.il, 
Tight.en to 2!3 f()ot-poun<l!' torquE~ ou :104 anrl :;r.n C1D 
equipped vehid t•s Hnd ::ll:! ffH>t·pounds on 41)1 CID 
equipped vehid~~. 

~.-. ... ~.-_..-..,.,.._ ...... , .............................. ......... ... . 

shaft with bearing ('ap::~ n.:m uve<i. Re sure the connect
in }:! rod bolts d!) nvt accidentally come in. contact wit h 
the rod journals aTld scrat.ch the• {ini;;h, which can 
C<wse b ~aring fa ilure . 

(41 lul'tr.dl oil pan using new gasketH and seall'l. 
Tighten drain plug securely. 

( fi} Fil l nnnkcase t<t ~pecified !eve l with new oil. 

Fig . 18-32 Connecting Rod Side Clearance Measurement 

PISTONS 

Alumin um alloy .autothermic pistons. steel rein
for ced for s trength ond c(lntrolled expam;ion are used. 

The pi~tons are c:am-ground and therefore, not per
fectly round. The ri ng belt area con tains three pist on 
ring!3, two com pression and on(• oil eont.rol ring above 
the piston pin. 

The p iswn pin hoss is offstl L from the piston center
line w place it nearer the thr ust ~ide oft he p iston. 

To ensure correct in:;tAllat.ion of the pistons in the 
bore, two nrJt rhes a re cast in t he top perimeter of the 
piston headl:l on :·H)-1 and ;)60 (:] D engines and one 
tw teh on the 40 1 CI I> engine. T h!:l nnt.chc~ muH t face 
forward {fig. 1 B-33\. 

Piston Fitting 

{I} lisi!tg- a n inl'li.dt~ micromd~?r, meetsur•~ c_viinder 
bort> :n~id(~ diam(·l t! r ;H a point 2·:1/ 16 inc:h below top 
of bore. 

(2) (}sing •m out"idt mi(;ron·H:ter. m.easnn~ din
melt:r of piston l1t right anglt~s to p it<U•n p[n at t:'enwr
lit«~ ofpin as ~ hr)·•vn in figuw IB··:J4. 

•. ~{~ The d iffer.enr.:, bP- tli<eP-n !'yiindP.r bo~·<': d.i.arud.1'r 
?Hl.d pi;;; t(m dSat.udP.r d.imen."i(~lh i >3 l;h": piston·to-bon: 
doarance. 
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"•--·---·---···---·-·---~--

-Fig. 1 B-33 Installing Piston Assembly Into Bore 

3.759" D IAMETE R 
- 3 .749" lSl GROOVE-

3.725" DIAMET Erl 
- 3.7l5" 2ND GROOVE-

3.720" DI AMET ER 
- 3.710' ' 3 RD GROOVE 

3.629'' O I AMETER 
- 3.624" 1ST AND 2NO -

G ROOVE 

3.635" DtAMt:T ER 
- 3.6?.5" 3RD GROOVI:: _ ....,. 

3.333" l) iAMETf R --"'· 
- 3.328' ' 1ST Al\/0 2ND 

Gf.IOOVf.: 

3.339" OIAMI:T ER ·-P-f 
- 3 ,.,9" '>[~·~ <"f~"l()\"' f .. ~.,. ., ..... ·" '· . • I 

401 CIO 

3£0 C: ID 

} 304 CIO 

Piston Pins 

Tlw pi~t on pi ns nrf' H :woo pou nd. press-lit into ihe 
rod~ and r~quin: no locking- d eYic-e. The piston pins 
fl'1r :30-'l: a.nd :J 60 C I D eng ines are the same cliamet~r, 
while the piston pi n for 401 C ID Pngine-s it~ large r in 
diam£.~t l :r. Two different t ools tUe requi!ed to ~ervice 
pi~ton pins ; ,J-21872 is ll !i t:>d on :w4 and :~(j() pins and 
,J. nH1·1 is us~d on :101 pins. 

Removal 

(1) Usi ng: Piston P in Rem over ( .J-21 ~7 2 or ,r.nl94) 
and an arbor press, plac e piston on rcmm·e r support 
1)-21R72-l or .J- 2319-1 or ,J.z:H94-:'!) as ~hown in fig
ure l.B- ;~5. 

(2) U!->in~ pilo ted d river (.l-2l ttJ' 2- a or ,J-:23194-31. 
pres~ pin completely out. oi p iston. ~ot.e position of 
pin t hrough !{auge window of remover support !fig. 
l B-:-15). 

~ 
:::: 

I 

A419 15 

fig. 1 B-3 5 Pi3iton Pin Rem oval ond Installation 

Pin Fitting 

(1 > Iusper: t p in a!H1 p in bore for niC'ks and burrf!; 
·r~.·n; «.:.ve as rt('(t~s~;3 r,y. 

\2: \\'i t..ll pin U: !r.wvu ! frcJm piston. dean nnd dry 
pi~ ton pir.; bt.Hf~ ~u~•·l pi:n.0n p;n. 

: .• \• Pm;·; t(•)r; pi.~ r <.m :-;<• d:Ett pjn h•1rc i~ ir; a Yert i<:.ai 
p•_:~suion . flHe::: pm 1n borE> . ..:\! room !.C:ll1perat11H:~. 11 in 
&J•<::u ld .51idr:: cc•mp!Ht•!y t hrough p in bore without 
pu-<hin;;. 

(·!) H.-:.pla~:e ;')Hi()n nnd pin if pin .i<llll::: i11 b l•rc . 

ln~tollotion 

t l.: ?\~\·:~: pin p '.f(Jt (.J. 2 1.\o?.C .~ ·· !:! or. ,J .. :;; ~;~~J1 j ~b·,ugh 
pizt •}:• m it! t m\l"f·l: t iur, ;w l pin hfJres 1.n~:;. ! B-:~51. 

. ··· ·~- ., .. -·--··-·--,..- ....... ._~-..() 
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(2J Pi<wf.' p·in pii (1t, piston. and connect ing rod an 
~uppot t i,l - l ! B/~- 1 or .J-:.~ 3 194- 1 ) . 

(~ll Pt;l(:c p is tun pin through upper pis ton pi n hme 
and inro c01mening rod pin b ore (fig. lB-Jf>). 

l-i) 1-'la\'€' p ilnted rlriver 1)-21872-:_{ or .J-:2:11 94-;j} 
inside p iwm pin 1 fi g. 1 B-:_l 5) . . 

{;)) Using arbCtt press, press pis ton pin th rough 
co nnecting rod and pisi.un until pin pil.ot i ndexes with 
mark vn support (l'ig. l B<·) f:>). 

NO'fF:: The piston f.s a :?000 pound press- fit. If little 
effort is required to insta ll piston pin in connecting 
rod, or if rod m oUt'!i a lon.f! pin. a ncu.: ('On.necting rod 
is required. 

(61 H.emove piston and eonneet ing: rod asse mbly 
from press. P in should be centered in rod plus or 
m inus l / 32 inc:h. 

Piston Rings 

Bot h t'ompression r ings are mad~ of cast iron while 
the oil control is a three-piece steel design. 

Ring Fitting 

( 1} Clean carbon from a ll ring grooves . The oil 
drain open ings in the oil ring groo,·es and pin boss 
must be cleared. Be careful not to re move metal from 
the grooves or from t he lands since thjs \\<ill change 
the ring groovf:\ cleara nces and de~troy ring-to-lund 
seating. 

(2) Check ri ng s ide clearance with a feeler gauge 
fitted snugly between ring land and ring. Roll ring 

Fig. '18-36 Ri"9 Side Clearon<:e Measvrement 

:r--...-.... _ _... ....... _., _____ ._. ... -.. . •. - ...... .. -··· 

Fig. 18-37 Ring Gap Measurement 

around groove in wh ich it is to operate. It must fit 
freely a t all points {fig. 1 B-36). Side clearance between 
land and rings should be as list.ed in the Spec ifica
tions. 

(31 Place rin g in bore. With an inverted pis ton, 
push ring down near lower end of ring travel area . 
Measure ring gap or j oint clearance with feele r gauge 
fitted sn ugly i ~ ring opening (fig. l B-:n). 

NOTE: Wh~>n using other t han .<;tandard ring sizes, 
fit rings individually into th eir repec tive bores. 

i'Oi::/6 

Fig. iB-38 lnstolling Upper and Lowet Rails. 
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Installation 

i l) lnstall oil eontrol ringH as indicated by instruc
tiom' in packttge. It is nnt necessary to U i'W a I.ool t.o 
install uppE>r and h'Jwer rails, They are rolled into 
place as show n in figure i B<l8. 

( 2) ln;;tall lower com pref.ision using ring instuller 
to expall d ring a rcmnd pi;; t ()n, 

NOT.K ,\..fake cP.rtain upper and lower compre.9oion 
rings are not. in~talled upside dou>n, Figure lB-:39 
shliu:s typical r ing rnarkin~:s t o indicate the top side 
of the ring. 

r::n Install u pper compression ring usin::; ring in
staller to expand ring around piston (fit>{. 1 B-40). 

/:[) 
Fig. 1 B-39 Typical Piston Ring Mark ings 

RI NG 
INSTALLER 

A4l91J 

A41 914' 

Fig, 18-40 Co mpre, sion Ring Installation 

CRANKSHAFT 

The cra nkshaft is counterweighted and bala nced :n
dqwnde:nt ly. T he compone nt parts t)f t h(' crankshaft 
assemb ly are in rli.,-iduaily balancf!d. and then t h~ eou:-· 
p!ete il51Wrr. bl_v il'j ba lanced us a uni t.; therefore , iitrV i('t~ 
r£;p!acemenf. d !l.mpt-.rs. (;ra.nksh atl!>, flywh(.·eh:, t r•rqm' 
<:on v ert(!r~ . ~n d dut. r.h eomponents mwv- l.te n'l ti:.l.ccd 
wit.l !c>ut n :halaneing ihi:! aq~<·:.mhl y. 

There :m~ five mnin bt>arin~;s and four <.:oo nett i n~ 
rnd jonrmd~. Thi~ end. thru~t i-;; l:ootro!led by Xo. ;~ 

:n:d.n ht!l'lr ing. 
J'}·,(~ I! 'IH •n t1 in \)!~ ~I r ing .::•i l :;H~a l. ii'- prohlC:t•!~l f r·HI'; e~: 

n~~~ive uii hy a ~! ir::.~:E·r w·h ir:h is 11 m achined pa.:· t .:·! th~: 

erank~haft . 

NOTF: On. o Ltt;}r:>?a.ti(: trant.miss,:lin ·~ Qu.ipp.::d •mgir.cs, 

i he torqu .• ~ ,: omwri.t: r tllcU <>mn '!r!l·~r /lcxpi·~t ; • rn u:;t b :; 
tnarked pri.0r to r t>m•iL'!I l and installed i.-t thi.~· pu.'iiti(•n 
upon Ml~f:mb !.y . 

Replacement 

If the vr ankshaf1. i; dartH>ged be} (1lHl re<;Otlditi<Hl ing, 
it Dl\JH be replaced. l.1 ~0 tiH~ proced 1::res Ollti.ine'd llll· 
dt>J: Cy l.inder Blc>ck in t hi:'i . .;eetioll t~· r~pla1~t~ the 
crank~hl'tft.. 

Checking End Play 

T ht: crankshAft end p l.:.ty is l.: :)n ~ro Ued at tht: ~n. :1 
m ain bearing which i:i' fl anged for this p u-rpose. 

( I) Att aeh a dial 1udieator to crankcas~ adJacent 
t <) No. :.1 ma!n bearin~. 

<2) Set d.i~l i ndicat'.>'· push nxi on face of a n ad
jaeent counterweighr (fig . . I B- 41} 

(~} Pry cranks haft fore a11d aft. 
( 4) Head di al ind ieat.nr. E n d play is different: on 

h igh and low indieationfl. 
( i)} l f end play is incornJG1. according ro S pecifi ca

t ions, repla.c:e t.hrm~t bearing·. 

NOTE: When repLucifl!( the thrust bearings, pry the 
crankshaft fore and aft liJ a lign the thrust faces of the 
bearings. 

,.. .. -

Fig . 18-41 Cr.a.,kshaft End Pl<:ry M<Hsosvr.~ment 

Measuting Mnin Beodng Journa1 with a 
Micrometer ( Croukshoh O ut of Block.l 

\ U Wipl.! ma in hcuring j our nal d(~tm 
(2) C'~ing a n•it'r•:;mei.cc nw;~:;un• iourntd d1ameu~r 

m. n t.' LJ.n .ber •)f v·'tnts. ~\ •)l t: ti if.'~'e !'<::H i:C: ht~ ·J.w<:(::~ maxi
m um a nd ;:;t il • i ~:n;'l~ dia!J' !''.".f;'l:': 

( ;~·, Ii.r·· f-c r i<:' ~)pc·cifi: ~ :.~ti<.H:l~, for ii't.I.J<:;. mt: : ~; :-ll!Gw,;.b )c 
t ;; pe:>: 1'. n d r:, li r.-(I:: .. r' .. ''.Hi <.l. 

i .. p C\1n:.p.:n(: l~H\Xim;nn r~;~di ;· ~: c h;,r.~~·: e~J ;>.ri ~.; : .i<'ur· 
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18-30 V-SENGINES----------------------------------------------------------------------------~1 

nal diameters listed in bearing fitting chart. 
(5) Select inserts required to obtain specified bear

ing clearance. 

Crankshaft Main Bearings 

The main bearings are steel-backed, sintered-copper, 
lead-alloy precision type. The main bearing caps are 
numbered (front to rear) from 1 through 5 with an ar
row to indicate forward position . 

Each bearing is selective fit to its respective journal 
to obtain the desired operating clearance. In produc
tion t he select fit is obtained by using various sized 
color coded bearing inserts as shown in t he Main 
Bearing Fitting Chart. 

The main bearing journal size is identified in pro
duction by a color coded paint mark on the adjacent 
cheek toward the flanged (rear) end of the crankshaft 
except for the rear main journal. The paint mark for 
the rear main journal is on the crankshaft rear flange. 

Use the Bearing Fitting Chart to select proper bear
ing inserts to obtain the specified bearing clearance. 

When required, different sized upper and lower bear
ing inserts may be used as a pair; therefore, a stan
dard size upper insert may be used in combination 
with a 0.001 inch undersize lower insert to reduce 
clearance by 0.0005 inch ( 1/2 thousandth of an inch). 

Example: 

Correct Upper-Standard 
Lower-0.001 inch undersize 

Incorrect Standard 
0.002 inch undersize 

NOTE: Replace inserts of the same size either all on 
the top or all on the bottom. Never use bearing inserts 
with greater than 0. 001 inch difference in pairs. 

Service replacement bearing inserts are available as 
pairs in the following sizes: standard, 0.001-inch un
dersize, 0.002-inch undersize, 0.010-inch undersize 

and 0.012-inch undersize. The size is stamped on back 
of inserts. 

Removal and Inspection 

This procedure may be used to check main bearing 
wi th engine in vehicle. 

(1) Drain engine oil and rem ove pan. 
(2) Remove main bearing cap and inser t. 
(3) Inspect bearing insert for abnormal wear or 

damage . 
( 4) If either condition exists , both upper and lower 

inserts must be replaced. (Refer to Measuring Bearing 
Clearance with Plastigage, as described in this section, 
to select bearing inserts required to obtain specified 
bearing clearance.) 

(5) Inspect the crankshaft main journal. If dam
aged, either recondition or replace crankshaft. 

(6) Remove upper insert by loosening all of the 
other bearing caps and inserting a cotter pin about 
1/2-inch long in the crankshaft oi l hole (head of pins 
should be large enough so that it will not fall into oil 
hole , yet thinner than bearing). 

(7) With pin in place , rotate shaft so that upper 
bearing insert will rotate in the direc t ion of its locating 
tongue. 

(8) Remove and inspect the remaining bearings in 
same manner. 

Measuring Main Bearing Clearance with 
Plastigage 
(Crankshaft in Block) 

(1) Support weight of the crankshaft with a jack 
placed under counterweight which is adjacent to main 
bearing being checked. 

NOTE: Check each bearing clearance one at a time. 
All other bearings must remain tightened. 

(2) Remove main bearing cap and insert. 
(3) Wipe insert and exposed portion of the crank

shaft journal clean. 

MAIN BEARING CHART 

Crankshaft Main Bearing Journal Bearing Color Code 

Color Code and Diameter 
Upper Insert Size Lower Insert Size 

Yellow- 2.7489 to 2.7484 inches Yellow- Standard Yellow - Standard 

Orange - 2. 7484 to 2. 74 79 inches Yellow- Standard Black - .001-inch undersize 

Black - 2.7479 to 2.7474 inches Black - .001 -inch undersize Black - .001 -i nch u ndersi ze 

Green - 2.7474 to 2.7469 inches Black - .001 -inch undersize Green - .002-inch undersize 

Red - 2. 7389 to 2. 7384 inches Red - .01 0- inch unders ize Red - .0 1 0-inch undersize 

A41950 
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,.1-- --------------- -----V-8 ENGINES 1 8~31 

tl) P lace a strip or Plast iga~e acn)f'S full width of 
b (>fHing i.n!3f:rt . 

(5; Install hearinl! rap and ti~tht.en retaining bolts 
to 100 toot-pound~ t orque. 

16) RemO\.-e bearing cap and deter.mine amount uf 
d eo.ra.oce by mea!:iuring width of com pressed Plasri
gng<?: with scale ft~mish(~d as sho·wn in figun.~ 1 B-42. 

Fig . 18-42 Main Bearing Clearance Measurement 

lnstollotion 

( l) Lubricate bearing surface of each insert with 
clean engine oil. 

(2) Loosen all main hearing caps . 
(3) Ins tall main bearing upper insert(s). 
(4) Install main bearing cap(s) and lower insert(s) . 

Tighten retaining bolt s ('venly to 100 foot-pollndr; 
torq ue. 

(5) After installation, turn cnmk('jhaft by hand to 
(·heck fnt free oper~tion. 

l 15) ln~ta ll oil p a n using new ~'!<ll'(kets uud l"'eals. 
Tighten drain pltLg sect~rely. 

(7) Fill era.nkcafH:• w spedfied level wit h n ew oiL 

FlYWHEEl AND STARTER RING GEAR ASSEMBlY 

Rep iace the start.er ring gear on vchides with man
ual t ransmission only. 'fhe 5tartcr ring gear is welded 
to a nd bala nced a::~ part nf the Cl.Jn\' erter d rive p late 
on vebides with autom a tic t ransm ission. 

Removal 

( 1) Place fly whee l on an arbor press with stee l 
blocks equally spaced unde r the gear. 

(2) Press fly whe el thr ough ring gear . 

NOTE: The ring gea.r can also be remoued b.v hreak· 
ing it with a chisel. 

Installation 

{ 1) Apply heat to expand in'! ide diameter of ring 
gear. 

----...... ! 
. .... _ . ·- ~ ) 2l 9/ 16-12 NUTS 

- '"-. ;:£/ -.. ... ....._ .... __ ··-® -...._ UPPER 

--.. ........_ . ··- • •• T RUNION 
~~BEARJ.NG 
~ PIVOT OR SLEEVE . ® ...,----.. ' ·--:---

HARDWOOD BLOCK 

Fig . l B-4 3 Eng ine Holding F1xtu re 

l iF TING EYE FOR V·B 
INSTA LL ED IN INTAKE 
MANIFOLD- AOJACEN T 
TO OIL FILL PIPE. 
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(2) Press ring gear over flywheeL 

NOTE: On manual transmission, the flywheel is bal
anced as an individual component and also as part of 
the crankshaft assembly. Do not attempt to dupl
icate original flywheel balance holes when in
stallin« a service replacement. 

SHORT ENGINE ASSEMIL Y 

A service replacement short engine assembly may be 
installed whenever the original engine block is aam-

aged beyond repair. The short engine assembly con
sists of engine block. piston and rod assemblies, crank
shaft, camshaft, timing gears and chain. 

NOTE: Whenever installing a short engine assembly, 
always install a new engine oil pump pickup tube and 
screen assembly. 

Transfer component parts from the original engine 
and clean and torque tightening as required. Follow 
the appropriate procedure outlined. 

V-1 EN&IIf SPECifiCATtoiS 

Bore 
304 . ................................................ . ............................ 3.75 inches 
360 . .................. . ........................... . ...... . ...... . ................ 4.08 inches 
401. ......... . .................................................. . .... . ........... 4.17 inches 

Stroke 
304 ........... . . . ........... . .................................................... 3.44 inches 
360 .. . ...... . .... . ... . ...... . ............................ . ....................... 3.44 inches 
401. . . ........... . ...... . ...... . . . .. . ............ . ............................... 3.68 inches 

Displacement 
304 ................ . .......................................................... 304 cu. inches 
360 .............. . ...... . . . ............. . ...... . ...... . ...... . ...... . ......... 360 cu. inches 
401 ......... . ....................... . ................. . ...... . ................ 401 cu. inches 

Compression Ratio 
304. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.40:1 
360 (2V or 4V) ..... . . . .......... . .. . ...... . ............................................ 8.25:1 
401. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8.25:1 

Compression Pressure 
304 .......................... . ........ . ...... . ............. . ... . ...... . ......... . .. . 140 psi 
360 (2V or 4V) .................... ; .......... . ...... . .... . ............... . ............ 140 psi 
401. ................................ . ............. . ...... . ...... . ............. . ..... 140 psi 

Maximum Variation Between Cylinders ................ . .................... . . . ........... . . . . 20 psi 
Net Brake Horsepower 

304 .......................... .. ............................................. 150 at 4200 rpm 
360 (2V) ......... . ........ . ........... . ...................................... 175 at 4000 rpm 
360 (4V) .............. . ................................. .. ................... 195 at 4400 rpm 
401. ............. . ............... . ........ . .... . . . ........ . ........... . ..... 215 at 4200 rpm 

Net Torque 
304 ............................ . ...... . .................... . ........ . ....... 245 at 2500 rpm 
360 (2V) ..... . ......... . ........ . .................. . ......................... 285 at 2400 rpm 
360 (4V) Single Exhaust . ....................... . ................................ 295 at 2900 rpm 
401. .... ... .. . ....... .. .. . ........ . ..................... . . ........ . .. . ...... 320 at 2800 rpm 

Taxable Horsepower 
304 . .. 0 0 0 ••• 0 • 0 0 0 • 0 0 0 0 0 0 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 • 0 0 0 0 • 0 0 0 0 0 0 • 0 • 0 0 0 •• 0 0 • 0 0 0 0 0 0 0 0 0 •• 0 0 0 45.00 
360. 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 . 0 0. 53.27 
401. . 0 0 0 0 •• 0 0 0 0 0 0 0 0 • 0 • 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 • 0 •• 55.51 

FueL .................................................... . .... . .. . ... Regular, low lead, or no lead 

CAMSHAFT 
Fuel Pump Eccentric Diameter ... . .... . ........ . ................ .. .... .. ..... 2.182 inch to 2.192 inch 
Tappet Clearance ................. . ...... . . . ...... . ........ .. . . ........ Zero lash (hydraulic tappet s ) 
End Play . .. .. . . . . ... ....... . ... . ...... .. ... . .... . . . .. . . . . . . . . . . . . .... . .. . Zero (engine operating ) 
Bearing Clearance . .. .. . .... . . . .... . . . ............. . ...... . .... . ... . .. . ... . . 0.001 inch to 0.003 inch 
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V-1 EIIIUJE SPECIFICATIONS {CIIItiltlled) 

Bearing Journal Diameter 
No. 1. .. . ... .. .. .. . .. . . ....... . . .... . ....... . . ... .. . ............ .. .. . 2.1195 inch to 2.1205 inch 
No. 2 .............................................. . ........... . .... . 2.0895 inch to 2.0905 inch 
No. 3 . ................. . ... . ......... .... .................. ... ....... 2.0595 inch to 2.0605 inch 
No. 4 .... . ............... . ........................................ . .. 2.0295 inch to 2.0305 inch 
No. 5 ....... . .......................................... . ............. 1.9995 inch to 2.0005 inch 

Base Circle Runout ... . .... . ....... .. ...... . ... . ........................ . ..... 0.001 inch maximum 
Cam Lobe Lift 

304/360 .......... . ............ .. ...... .. ..... : . ................................... 0.266 inch 
401 .. . ... .... .... .. . ......... ....... . ........ . . ....... ............ . ...... .. .... .. 0.286 inch 

Intake Valve Timing 
Opens304/360 ....... .. .. ...... . .. .... . .. ..... .................................. . 14.75° BTDC 

401. ............ . ........... . ... . .... ... . . ............................... 25.57° BTDC 
Closes 304/360 ..... . ....... ... ...... ....... .............. ....... ....... .. . ... .. . 68.75° BTDC 

401. ................ . .... .... ........ ...... .............................. 90.75° BTDC 
Exhaust Valve Timing 

Opens 304/360 .................................................................. 56.75° BBDC 
401. ............ . ... . .... . .. ........ . .. .................................. 80.80° BBDC 

Closes 304/360 . ........ . ... . ... . ... . ................ . ............ .. .... .. .... . .. 26.75° ATDC 
401. .. .. ... . ....... .. ... ...... ....... . ................................... 42.75° ATDC 

Valve Overlap 
304/360 ........................................ . ............................ . ....... 41.50° 
401. ............................................................... . ........ . ....... 68.32° 

Intake Duration 
304/360 ...... .. ........... . ... .. ........... . ... . ...... ... ... . . . ................ . .... 263.50° 
401. ............................................................................... 296.32° 

Exhaust Duration 
304/360 ...... ... .. ... ..... .... ..... . ........... . ... ... .. . ................ . .......... 263.50° 

401. .. ... . . ....... .. ....... . ..... . ...... . ....... . ........ . .. .. ... . ....... . .. .. ....... 303.55° 

CONNECTING RODS 
Total Weight (Less Bearings) 

304/360 .............. . .. ... .. .............. ... . .... .. ...... ... . ...... ....... 681 to 689 grams 
401. ........................................................................ 794 to 802 grams 

Total Length (Center-to-Center) 
304/360 ....................... . . . . . .... . ... . ........... ... ...... . ...... 5.873 inch to 5.877 inch 
401. ........... ..... .. ....... ... ........ .. . ....... . .. ...... ......... ... 5.856 inch to 5.860 inch 

Bearing Clearance . ............ . ....... . .... . ....... ... .................. ... 0.001 inch to 0.003 inch 
(0.0025 inch preferred) 

Side Clearance ............................................. . ....... . ... ... 0.006 inch to 0.018 inch 
Maximum Twist ... ...... ............. . . ...................................... 0.0005 inch per inch 
Maximum Bend ........ .. . ... . ... . ... .. ........... . ..... . .......... . ... . .... .. 0.001 inch per inch 

CRANKSHAFT 
End Play .................................................. . .............. 0.003 inch to 0.008 inch 
Main Bearing Journal Diameter 

No. 1, 2, 3, 4 ............... . ..................... . ...... ............ .. 2.7474 inch to 2.7489 inch 
Rear Main .. .. . ........ . . ... . . . . ....... ...... .. ....... ... .... . ........ 2.7464 inch to 2.7479 inch 

Main Bearing Journal Width 
304/360 

No. 1. ........................... . ................................. 1.2635 inch to 1.2695 inch 
No. 2 ... ......... . ............... . ... .......... . ... .... . . ... .. ... . ... 1.246 inch to 1.248 inch 
No. 3 ................................................................ 1.273 inch to 1.275 inch 
No. 4 . ...... . . .... . . ... ... . .............. . .......................... . 1.246 inch to 1.248 inch 
No. 5 .. .. ... . . . .... .. . . ............ ... . ... . .. . . .... . . ...... ... . .... .. 1.215 inch to 1.217 inch 
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V-8 ENGINE SPECIFICATIONS (Continued) 

401 
No. 1. ...... . ..... .. . .. . . ..... . ................. . ................. . .. 1.244 inch to 1.269 inch 
No. 2 .. .......... . ................................................... 1.222 inch to 1.232 inch 
No. 3 ................ .. ........ . ............................ .. ..... .. 1.273 inch to 1.275 inch 
No. 4 ....... . ........................................................ 1.222 inch to 1.232 inch 
No. 5 ............... .. ........... . ........... . .............. . ........ 1.202 inch to 1.217 inch 

Main Bearing Clearance ..................................................... 0.001 inch to 0.003 inch 
(0.0025 inch preferred) 

Rear Main .................. .. ............ . ........... .. ................ 0.001 inch to 0.003 inch 
(0.003 inch preferred) 

Connecting Rod Journal Diameter 
304/360 ................ . ............................................. 2.0934 inch to 2.0955 inch 
401. .. . ..... ... .. . .. . ................................................ 2.2464 inch to 2.2485 inch 

Connecting Rod Journal Width 
304/360 ............. . .................................................. 1.998 inch to 2.004 inch 
401. ....... . ........... .... ............................................ 1.846 inch to 1.852 inch 

Connecting Rod Bearing 
Clearance ............................................................... 0.001 inch to 0.003 inch 

(0.0025 inch preferred) 

CYLINDER BLOCK 
Deck Height .... .... ...................................................... 9.205 inch to 9.211 inch 
Deck Clearance 

304/360 . . ........... .. .......... . .............................. . ..... . 0.0145 inch (below block) 
401. ... .. . .... .............. . .. . ..................................... 0.0045 inch (below block) 

Maximum Cylinder Taper .......... . .. . ......... . ..... . ........................... .. . .. 0.005 inch 
Maximum Cylinder Out-of-Round ......... . .................. ...... ........ . ............. 0.003 inch 
Tappet Bore Diameter .................................................... 0.9055 inch to 0.9065 inch 
Cylinder Block Flatness . .. .. .. . ...... .. ............ ... .................... 0.001/ 1 inch; 0.002/ 6 inch: 

CYLINDER HEAD 
Combustion Chamber Volume 

0.008 inch maximum 

304 ......................................................................... 57.42 to 60.42 cc 
360/401. ... .. .... .. ......................................... . .. . ............. 58.62 to 61.62 cc 

Valve Arrangement .................. . .............................................. EI-IE-EI-IE 
Valve Guide ID (Integral) ................................................. 0.3735 inch to 0.3745 inch 
Valve Stem-to-Guide Clearance ............................................... 0.001 inch to 0.003 inch 
Intake Valve Seat Angle .................................................................... 30° 
Exhaust Valve Seat Angle ................................................................. 44.5° 
Valve Seat Width . .. ............. . ..... .. .................................. 0.040 inch to 0.060 inch 
Valve Seat Runout .......................................................... 0.0025 inch maximum 
Cylinder Head Flatness ................................................... 0.001/1 inch : 0.002/ 6 inch: 

0.008 inch maximum 

LUBRICATION SYSTEM 
Engine Oil Capacity. . . . . . . . . . . . . . . . . ..... . . .. . .. ..... . .. . ........ .. .... . .. .. . . .. . .. . .. 4 quarts 

(add 1 quart with filter change) 
Normal Operating Pressure ................... . .................................. 13 psi at 600 rpm ; 

37 psi at 1600 rpm; 75 psi maximum 
Oil Pressure Relief. . . . ........ . .............. .. ...................... .. .. . ..... . . 7 5 psi maximum 
Gear-to-Body Clearance . .... . .. .. ... .. . .............. . .. . ..... .. . .... . .. . . 0.0005 inch to 0.0025 inch 

(0.0005 inch preferred ) 
Gear End Clearance .... . . . .... .. ..... . . ... . ... . ..... ..... . .. . .. .. . . .. . .. .. . 0.002 inch to 0.006 inch 

(0.006 inch preferred) 
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,.1----------------------V-8 ENGINES 1 B-35 

V-8 ENGINE SPECIFICATIONS (Continued) 

PISTONS 
Weight (Less Pin) 

304 ...... ....... . . ...................................................... . ... 506 to 510 grams 
360 .. . ......... .. ... .... ...... .. ... ... ...... .. ... .... ........... ... ..... . ... 601 to 105 grams 
401. .......................... . ..... . ............ .. ..................... .. .. 590 to 594 grams 

Piston Pin Bore CL - to Piston Top 
304/360 .. ........................... . .................................. 1.599 inch to 1.603 inch 
401. .................. . ................................................ 1.506 inch to 1.510 inch 

Piston-to-Bore Clearance 
304/401. ................................... . ............ . ..... . ...... 0.0010 inch to 0.0018 inch 
360 ..... . .......................... . ..................... .. .... .. .... 0.0012 inch to 0.0020 inch 
All V-8 .. . ...... .. ............................ . ...................... . .... 0.0014 inch preferred 

Piston Ring Gap Clearance 
No. 1 and No. 2 . ... ............ ... ...................... . ................ 0.010 inch to 0.020 inch 

Oil Control Steel Rail 
304 ........ .. .............................. . ........................... 0.010 inch to 0.025 inch 
360 ..... . ...... ... ..... . ..... ... ........... .. ..... . ..... ..... .. .. ...... 0.015 inch to 0.045 inch 
401. ............................................... . ................... 0.015 inch to 0.055 inch 

Piston Ring Side Clearance 
304 
304 

No. 1. .. .. . ..... .... .. .... ........ .... ............................. 0.0015 inch to 0.0035 inch 
(0.0015 inch preferred) 

No. 2 ............................................................... 0.0015 inch to 0.003 inch 
(0.0015 inch preferred) 

Oil Control. ...... ... .... .. ... ........ . .. .......... ...... ...... ....... 0.0011 inch to 0.008 inch 
360/401 

No. 1. ..... ... ...... .. .................................. . ........... 0.0015 inch to 0.003 inch 
(0.0015 inch preferred) 

No. 2 .............................................................. 0.0015 inch to 0.0035 inch 
(0.0015 inch preferred) 

Oil Control. ................................ . ...... . ..... . ............. 0.000 inch to 0.007 inch 
Piston Ring Groove Height 

No. 1 and No. 2 ....... .. ..... ... .... ... ..... .. .... ... ................ 0.0795 inch to 0.0805 inch 
Oil Control. ..................................... .. .... . ............. 0.1880 inch to 0.1895 inch 

Piston Ring Groove Diameter 
304 

No. 1 and No. 2 ............... . ........................................ 3.328 inch to 3.333 inch 
Oil Control. ....... ............................. ..... ................. . 3.329 inch to 3.339 inch 

360 
No. 1 and No. 2 ........................................................ 3.624 inch to 3.629 inch 
Oil Control. ... .. ......... . ........................ .. ........... . ...... 3.624 inch to 3.635 inch 

401 
No. 1. . . ....... . .... ........ . ...... .... . ............... ... ..... . .. ... 3.749 inch to 3.759 inch 
No. 2 . .. . .. . . .............. .. ..... . .. ..... . ............. . ....... .. . .. 3.715 inch to 3.725 inch 
Oil Control. . .. .......... . . ..... . ... ... ...... .. ... . . . .. ...... . .... . .. .. 3. 710 inch to 3. 720 inch 

Piston Pin Diameter 
304/360 .. . .. 0 ••• • ••••••••••• ••• • 0 •• •• ••• 0 ••••• ••• • • •••••• •• •••••• ••• • 0.9308 inch to 0.9313 inch 
401 ... . . . .. . ... ... .. .... .... . ..... . . . .. ...... .... ..... . ... . ...... . . .. 1.0009 inch to 1.0012 inch 

Piston Pin Bore Diameter 
304/ 360 . . ....... . ...... .. .. . ........ . ............. .. ..... ... ... .. .... 0.9288 inch to 0.9298 inch 
401. .. .. ....... .... .. .. ....... .. . 0 0 •• ••• 0 0 0 •• ••• •• •••••• • • • ••••• •• • • • 0.9988 inch to 0.9998 inch 

Piston-to-Pin Clearance ... . . . .. . . .. .......... ... . . .......... .. .... . .. ...... 0.0003 inch to 0.0005 inch 

ROCKER ARMS, PUSH RODS, AND TAPPETS 
Rocker Arm Ratio . .. . . . .. . ..... . .. ... . .... . .. ..... . .... ... .. . . . ..... . . . ... . .... . .. . ...... 1.6:1 
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lB-36 V-8ENGINES--------------------------------------------rl 

V-8 ENGINE SPECIFICATIONS (Continued) 

Push Rod Length .. ... ... .. .. ... .. .. . ... . . . ....................... .. .... . .. 7.790 inch to 7.810 inch 
Push Rod Diameter ... . .... .. .. ..... .. .. . .. . .. . ... .... . . ......... . .. . . . ... . 0.312 inch to 0.315 inch 
Hydraulic Tappet Diameter .. . ....... .. ...... . . . . .. .. . . . ... .. ..... . . . ...... 0.9040 inch to 0.9045 inch 
Tappet-to-Bore Clearance . .. ... . .. .... . ... .. ... .. ......... . ................. 0.001 inch to 0.0025 inch 

VALVES 
Valve Length 

(Tip-to-Gauge Dim. Line) .. ......... . . . ... .... . ... . ....... . ... . .......... 4.7895 inch to 4.8045 inch 
360/401 Exhaust Valve 

With Rotator . . .. . . . . . . . . .. . . . .. . ... . ... .... ........ . ..................... . inch to 4.8245 inch 
Valve Stem Diameter. . .... . .. . ..... . . .... ...... . ...... .. ..... . .. .. .. ... .. . . .... inch to 0.3725 inch 
Stem-to-Guide Clearance .. . .. . . . . . ... . . . ..... . .... .. ... .. ... ........ . ........... . inch to 0.003 inch 
Intake Valve Head Diameter 

304 ..... . .... ... . .. . .. . . .. .. .. . ...................................... . . 1.782 inch to 1.792 inch 
360/401. .. .. . .. ............ . .. . . ..... ... .. . .... . .......... .. ......... . . 2.020 inch to 2.030 inch 

Intake Valve Face Angle . . ..... ... ........... ............... .. ................... .. .. . .... .. 29° 
Exhaust Valve Head Diameter 

304 ...... . . . . .. . . . . ........... . . .. .. .. .. . ................. . ............ 1.401 inch to 1.411 inch 
360/ 401. . ...... . . . . ... . .... . .. . . . .. ... . .. . ........................... . . 1.675 inch to 1.685 inch 

Exhaust Valve Face Angle . ....... . . . .. ....... ... .... . .... .. .............. . .......... . ... . .. 44° 

VALVE SPRINGS 
Free Length .. . ... . . ..... . ... .. .... . .......... . ...................................... 2.200 inch 

(with Rotators) .... .. ... .. .... .. . .. . . .. . . . .. . . .............. . ... ....... .... . . .. ..... 2.000 inch 
Spring Tension 

Valve Closed . ..... . ... .. . . . .. .... .. .. . ............................ 80 to 88 pounds at 1-13/16 inch 
(with Rotators) . .. ... . . . . . . . . ... . ... . . . .... . .............. . .... .. .. 80 to 88 pounds at 1-5/ 8 inch 

Valve Open .. .. ... . . . ... .... . . .. . . .............................. 210 to 216 pounds at 1-23/64 inch 
(with Rotators) .... ... .. . . . .. ..... .... . .... . . . ....... .. ......... 210 to 216 pounds at 1-3/16 inch 

Inside Diameter (All) . .. .. ... . . . .... .. . . ..... ........ .......... ............. 1.000 inch to 1.020 inch 

TORQUE SPECIFICATIONS 

Service Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be 
used for checking a pre-torqued item. All torque values given in foot-pounds with dry fits unless otherwise specified. 

Service 
Service In Use 
Set-To Recheck 
Torque Torque 

Air Injection Tube-to-Manifold . . . ... .. .. .. . .. . .............. .. ........... . 38 30 to 45 
Air Pump-to-Bracket. . . .. . . . .. . .. . . .. ... . . . ........................... . 20 15 to 22 
Air Pump Brackets-to-Engine-AC Compressor or Pedestals ... . . . ... .... ....... . . 25 18 to 28 
Air Pump Adjusting Strap-to-Pump ...... .. . .. . . . .. . ... . . . . .. . ........... . . 20 15 to 22 
Alternator Pivot Bolt or Nut . . . . . .. . . ... .. .... . ... .... .... ... ... ... . .. .. . 28 20 to 35 
Alternator Adjusting Bolt .. ... ............ .. .... . .... .. . . .. . .. .... . .. .. . 18 15 to 20 
Alternator Mounting Bracket Bolt-to-Engine . .... . .. ... .. ... ... .. ... . .... .. . . 28 23 to 30 
Alternator Pivot Mounting Bolt-to-Head .... .. ... .. .. ... . .. . .. .. .. .. . . . .. .. . 33 30 to 35 
Camshaft Gear Retainer Screw . ..... ... .. . ... . . . . .. . .... . . .... . .... ... ... . 30 25 to 35 
Carburetor Adapter-to-Manifold Screws-2V ...... . .. . .... .. ................. . 14 12 to 15 
Carburetor Holddown Nuts .... . ... . ..... . . .. . .. . .. .. . ..... . ............ . 14 12 to 15 
Clutch Housing Spacer-to-Block Screws ... .. . . . .. . . .... .. .. ... . .. ... . ...... . 12 9 to 15 
Clutch Housing-to-Block Screws . . . . ... ... . ... . . ... .. ... . ... . .... ... .. . .. . 27 22 to 30 
Connecting Rod Bolt Nuts ..... . .. . . .... ............. . .. . ... . .. .. . . .. .. . . 28 26 to 30 

(304 & 360 ) (304 & 360 ) 
38 (401) 35 to 40 (401) 
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~1--------------------------------------------V-SENGINES 18-37 

TORQUE SPECIFICATIONS (Continued) 

Service 
Service In-Use 
Set-To Recheck 
Torque Torque 

Crankshaft Pulley-to-Damper ............................................ . . 23 18 to 28 
Cylinder Head Capscrews . .... .. ..... . ............. ... ........ ... .. .. ... . 110 100 to 120 
Cylinder Head Cover Screws ............................................. . 50 in-lb 42 to 58 in-lb 
Distributor Bracket Screw. . ............................................ . 13 10 to 18 
Drive Plate-to-Converter Screw .......................................... . 22 20 to 25 
EGR Valve-to-Manifold ................................................ . 13 9 to 18 
Exhaust Manifold Bolts ................................................ . 25 20 to 30 
Exhaust Pipe-to-Manifold Nuts . .. ........ . .............................. . 23 18 to 28 
Fan and Hub Assembly Bolts . ..... ..... .......... .............. ......... . 18 12 to 18 
Flywheel or Drive Plate-to-Crankshaft ..................................... . 105 95 to 120 
Front Support Cushion Bracket-to-Block . ... . . .............. . .... . ......... . 28 22 to 38 
Front Support Cushion-to-Bracket ... .. ..... . .... .. .. ... .. . .... .... ....... . 33 27 to 38 
Front Support Cushion to Frame. . ....................................... . 33 27 to 37 
Fuel Pump Screws .................................................... . 16 13 to 19 
Idler Pulley Bearing Shaft-to-Bracket Nut .................................. . 33 28 to 38 
Idler Pulley Bracket-to-Front Cover Nut ........... ... ... . . .. ........... . .. . 7 4 to 9 
Intake Manifold Screws .. . ............................................. . 43 37 to 47 
Main Bearing Capscrews . . .... . .................... . ......... .. .... .. .. . 100 90 to 105 
Oil Pump Cover Screws ................................................ . 55 in-lb 45 to 65 in-lb 
Oil Pan Screws 

1/4 inch- 20 . .. .......... . .. . .. . .. ... . ...... .......... ...... ........ . 7 5 to 9 
5/16 inch- 18 .. ... .... .......... .... ............. ..... ............ . . . 11 9 to 13 

Oil Release Valve Cap .................................................. . 28 22 to 35 
Power Steering Pump Adapter Screw ...................................... . 23 18 to 28 
Power Steering Pump Bracket Screw ................................... . .. . 43 37 to 47 
Power Steering Pump Mounting Screw .... ... ......... . .. .... .. ........... . 28 25 to 35 
Rear Insulator Bracket-to-Trans. Stud Nut ................................. . 33 27 to 38 
Rear Support Insulator-to-Bracket Nut .................................... . 48 40 to 55 
Rear Support Cushion-to-Crossmember Screw Nut ............................ . 18 12 to 25 
Rocker Arm Capscrew. . . .............................................. . 19 16 to 26 
Spark Plugs .......... ...... . . ............. ... ... . .... .......... ..... . 28 22 to 33 
Thermostat Housing Screw ......... .. ................. ... ......... ..... . 13 10 to 18 
Timing Chain Cover-to-Block ... ... ....... . .......... .. .... .. .. . . . ....... . 25 18 to 33 
Automatic Transmission to Block . ..... ... ....... . ..... .. ... . . . .. ... .. ... . 28 22 to 38 
Vibration Damper Screw ...... ........ ... ............ .. .... .. ... ... .... . 55 48 to 64 
Water Pump Screws . ... .. ... ..... . . .......... ........ .. . ..... . ... .. ... . 48 in-lb 40 to 55 in-lb 
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18~38 V-8 ENGINES----------- --·---
, ___ ,.. 

~~...:,t. ... , •• , ....... , ... ,_.,..l ... -ed···---· .. 
..,..,. .. / ... ~·· - '-<7 

J- 21931-2 
VALVE SPRING 
REMOVER AND 
INSTALL£ A 

J-22534-1 
VALVE SS>RING 
REMOVER AND 
INSTALLER 

J- 21791 
VIBRATION DAMPER 
R EMOVE A 

J-22S33 

J-21872 - 304-360 CIO !SHOWN) 
J-23194 - 401 CIO 

TIMING CHAIN COVER 
OIL SEAL INSTALLER 

PISTON PIN REMOVER AND INSTALLER 

-
J-22700 

'i..o.,. 

J- 8520 
DIAL INDICATOR SET OIL fiLTER WAENCH 
(0.1 INCH -.001 INCH GRADUATION! 

... 

Fig.lB-44 ~peciaiTools 

J-6042·- '· 4, 5 
VALVE GUIDE REAMERS 

J-8056 
VAt.VE AND CLUTCH 
SPRING TESTER 
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2-1 

COOUNG 

Adjustments . . 
Coolant 
Cooling Syste m Capacities . 
Cooling System Components ... 
Cooling System Specifications . . 
Des<ription . .. 
Diagnos is 
Diagnosis Tests 
Drive Belt Arrangements . 
Engine Drive Belt Ten~ion 

DESCRIPTION 

Page 

2-8 
2-2 

2-18 
. 2 -17 
. 2-18 

2-l 
2-5 
2-9 

. 2-15 
'2-17 

Th1· eu(>lin.g l;,VSt<~m. sorMt.imes r eferred to ;:~::; tbe 
cngint~ tempt:rat.ure eontrol s.rRtc~m, all<lw:; the Cll!!ine 
to rt!adl n0rnwl operating temp.-~ralur.·e as quickly a$ 
poRsihle all(\ maintains opt>rat:ing temperatt:r<!S to pn~
·,·ent c~ng:ine nvt)r·h~ating. These funcrinn:-.; are r<.>quired 
to prevent engine damagl' and t·o provifk tempcrarure 
c•m trol for desired r.vlinder eombu~tion. The ~~onling 
;'!y :.;tem a!Ro provid t>;j a means to heat tht~ pa:;.::.engcr. 
<·ompanment. 

1'hc eoo!ing ~ystem is a preBsun' t~'JW tl::;ing a 
centrifugal \"l:ater JHlOlt.J tt• ci r<~ulate CCH)lant 
throughout the srstem. it. eon;{i,ts of t.hc following 
components: 
Coolant: Ab~urbs heat fl'om enginL 
Water J>assages, Water ~Ja(}kets, and Hoses: Sur·· 
J•ound not ftf('a:; and provide p;'t~sagew~ys for coolant. 
Radiator: Rem•)':e~ h1~at from cnolant. 
Water Pump: Cil·culat~~ coolalll. 
Drive Belt: Operal.e~ water pump and fa n. 
Fa.n: lnc:rcases airflc_,w thro11gh radiator. 
Thermostat.: Hegulat.es orwrating t•:nn~h'! at ur~ (•f 
r.oolan t. 
Radjator Pressure Cap: Pressu rizeE! !1ys tem and pre
vents ('O(,Jant loss from ,;;pillagl?. . 
Temperature Indicating- System: fnfonnt; .Jriv ,~ t of 
cmerat ing temperature. 
Shroud (8~t.: Cooling Sy~tc·m Component Chart): Fnn·· 
n(·ls air n1n r(! di reetly thr-ough r-&.diatnr. 

OPERATION 

·"" t!w ·~1"1 \!lfi(• tl.l!'!! !-! . u ·l t' bel!. ·•.iri'.' f:~· fan and V.'<iter 
pr.mp rJo.o ~.u.rli. The· pumtl ~·a:t.:·~ re1:~ive f:WJ~.h.:·.t f1·~.m. 
~!it~ f.~:.1 n:p inl~:~: ~-,.:..,d fol·•:c c·o,Jblr.t to ;:)rcuiaJ:t: ini·,-_, II:·~ 
b~•."Jck <:111: tiu ·o·,.ghnut th ~~ o,:Jti;·:g ~~-;j(.O::n1. 

Six-Cylinder Engine 

()>oia~;t ·;'h.i 'SS tl·,r{Ngh ~i: t! ::.y!inder h1nek !•a(:i:. 
t.hr(, ~:.g.~:. th1: r.~:: ·~!n~i~~~ ht'I:ld t.:j th f~ th-::t:rno:)t.:·,. .. bou·,~.;·n~~· 
Bt~ ! ;:~ \v· ~~!t~ \.h: ~~~rr:·<•s .r· t~·,,~ tJ.u·;r =)li.}·.~J.~::l.t ;;~ clt.•.;'t:'':l. ~~~ 
( ntJlant ft(,._,._. ~~ thro!_;gh ;~ b ~·r..~·.~~~':. ii~:r !·. t.t; rt·c·!l''~"'l!Ul.C! 

fan . 
Oif Cooler 
Op~ta lion 

Radia tor .... . 
Radio tor Cap . . 
Service Procedures . 
Temperature Gauge . 
Thermostat . 
Torque Specifications . . 
Water Pvmp Service 

Page 
. . 2-3 
. .2-16 
.. 2-1 

2-4 
... 2-5 

2·12 
. . 2-5 

. . 2-3 
. 2-18 

. . '2· 13 

within the engint·. Abovr~ :~05 dr:gn~e~ f.' the th1~rmostat.. 
opens and allows eool:mt, fl u\'-'" through t!w uppe!' 
l'Hdiat.or hose w the r<1d iator (fig. 2-1). 

RADIATOR 

•,.; THERMOSTAT 
~ HOUSING 

f~~~INLET 

If:'-. / - .~ 

'-.-·:<_~~~~~19 ·~THERMOSTAT 
~~ 

&~"' 

WATER 
PUMP 

SUCTION 
SIDE OF 
PUMP 

A4l 952 

Fig. 2-1 Six-Cylinder Pump Components 

V~8 Engine 

The lillmp irnpeli1·r bvusing i:.; t:~-tst inl.t'h.IJatly wit.h 
Uk ·~ · ;.i..tt:r dir,; r.ributi,-..n rna~iifo!d ~md tl!i: !"ngine front 
r.n•:f:r lfi~~- 2-;:~i. The w~.t~r pump di::>('h a rg(:~ e•)olan! 
in t•> lh•: di-.,:tr ib:uivrJ :nr~u'f(Jid wb'.r':.- twai t:•ut il:ts .. mp
p!y [~ !).:;..J:n!r.<·d fl1.1w ·'1: <.:t".Jbnt ··ntv bot h o_:yl ;.r:dcr
hank"l. The euo:>:t:'11 f!v \•;s thl'(;·;·,:;:·h th•~ l.1 ioek :utd b;;..eJ..: 
through tt.t- cylind<'r h(';.;.ds l<l t.hl.' intnk(; rn:J.niffild. 

Below 1~1;~ t"kgre•'.~ f th\' t.he.rnwst.:u i.~ r:l•.>$€'d :-wd 
c~(•!Jlanr. fhw,:-; .:. <J t [~ i•y-paH'; po:1" 1.11 the ~m m p i tJ lt•i· for 
:··Heit··~u latit)t; . Abo·•·e 1~5 d:~gu:1.:~,; F 1:b~ tht:rmc•-;tat is 
uw~n ~J ilt!. ailo·;w r::oui:o!lf. fltJ'A. t.hmug-b th~ upp.~r 
!"'.f.ldi;:Jt4)r t >.OSt\ tc, tb~·~ : .. r.;d ;:.i.t.L\1". 

T~tJ r,:,irn,~ ',":!: m i:O<:b.n~ th r<J ;.; ~;:h th.· i :~ t .. ;:t.lP~ m;J nifl.'i d 
·:1.id~ lr: <.r~i::·.k 1~.-::;rr·:nur,: bt:t.te!· fut.1 i v;;.pvri'l~) -;.tG~! •.vh( .. n 
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2-2 COOLING---------

Fig. 2-2 V-8 Pump Components 

TEMPERATURE 
SENDING 
UNIT LOCAT ION 

Fig. 2-3 Intake Manifold V-8 Engine 

A41 954 

cold. :1n11 a mot·i~ C\' l~n engine tern pernture wh en \\:'arm 
(fig. 2-;·n . 

All 

Hot ('Nli<IJjt •·n ler~ tiw r;uli~wr ;,~lp r;m}: ~H!d fiow~ 
dc·w: r throug!· t .. ; :!lier~ ;: (, J iH: bo tt<x~t t~:nk. .\.~ it. fi <Jw~; . 

ti:r~ fan"}H:. Hed z,i;:- ft l: \1\: :~ t.tf·!"Of~ :-!, U:tc) r~ .. l br~s £tnd f);·ts, t.h:J~~ 

can:-;:·i:'l ;";: h(:;:;< :t-·"~'·~· frrmJ t.h· ~~oG!.:n<. t . \\i'·!t.h :·lJ(: lJHmp 
\.Gf!:Hi~, t:O(;laut tlnws !)~1:. tht: lnwet· i'D.din.tN · ho•3!~ !r1 ~; 
tX>oll: r l.(c r; : pNi't ttm~ .. :.md flow~ !nt o tl-:•:: ptH!lp to re:-wr~ 

the coo~ ·ing ':s ek 

COOlANT 

·:\.r ·~t:;.~ ~·:.·:~n ( ·,J,~* i.t~ nJ. is :::::.: .~t .. Jr :.~··· {r-~·.t ~.:;J ~·~d t·_.. \::{f::~ pr\:
t.f·l~tictl:: :;~>-:.:: i·:-~;,;~. ~~rei:··? ~,.~~. o ·~· ·:~rht:~ ... .r\,ir·:g , !.'t 1~~:~ L(~·:·:n~~i·:' :1 . 

- --··---- ------r• 

All vl'h •cl ~·t\ :\rE: prnted•:d f::om f:ret"·.\ng t.o -~.!'! d~grees 
F i3ti.l· d.~!?.:W:;; C) !:>y a r:!ixt.urc of .)tJ r>ercent an t.i
;:r'!'~:~t' f.l!!.d 50 p~:\r(~t-ni:. \'.'<ttf! ' , 

'flit'rr.\ tt.r t~ irnport 3.rn: 1:. rn it~. tf' ·c,rot.eet.ion levels. A. 
:.~li t~ in-:1:.111 d ·~! 'v:rr~cnt :u:titrf·<':i.e \-2{'1 degret·5 F frenz
iug i!:·ot.'\! t ivn) !:~ •k;3i,·a.hlc for adt:·qua te and Jagting 
t orrnskm J .H'o !.ei~!,i-;';n 1\ n.·~ axi nHun of 68 pr·reent anti
fr'f~0Zi.' <t:l'f•::.rd~ th~ 1,-, w ~::'li ~·<.)f.:l,';.ihk fre~~'l.i!IR.' te ll!pt~ralu re 
{-HO d1;grE:i :8 Y';. Fr;·:<"Z~~ ~)ri'Jt.t:etiur! ~hould ue within 
th~=:s,~ limits i'm· maxi mum y•:!at-rm~nd protection , A 
highu· ;-;t:ttf3n t ::Wt ""ill t-Jd:<~an~~ rai;;;~ the frcez.ing tem
r.,(•r,11 ;_u·r. . .. \ JCH) r,•ercf.ll t ~·K>i utl.o:: of ethylene gly<'ol will 
f!·t:t~Z~ at··~~ dt::;~r~·:·~::~~ l~\ . 

The pm·pt1sr~ \).r it£.ill!'{ a11!:if ree:r.e;> in ~.he ::;ummcr t ime 
t't:ofipct:ially ot t ;·~a ;~:-: f:q u i·pped •.r;i t.h air cond it ioning) ilS 
lJ1 r:;~.\~:.:' th ~ }\<Ji.1inJ'; p<.•i.nr for ~·. het l.er h eo.\ t transfer. 
A..n tifre\::1.~ d•'ie3 rrot t ran:.:.fer hea t as welt a!' plain 
water; how~~ ~.·t-:·. i,l~(; boiling point of wa ter i~ raised 
with t!v~ ~:dditu)n of <'-nt !fr f':eze a nd improve~ oH·rall 
abili ty nf th: ~ooling ~'Yi.\tem to d i,;sipaie heat. An t i
fr(•CZI~ ~(>iudon ;;.l::;c provid~::; het.ter cirr ula.t ion th a n 
~;~m·t• wat.c.r <.l.t h ig llr:r tempt;ral.nres and during severe 
c1perating ''.(,noi Uons. T he taek of ant ifrefr.e allowg in· 
te rmt; ~>c> iii n~ .;,f Ct.H;\ant at. lo ,,v press ure ar('a:; 

t.h roughotrt tht 1:c:o!in~~ s:.;sten.:. T his resul ts in reduced 
flow and ClH"it,:J.t i<:.n. '~Nhich is harmful f..<> <mginc part s. 

If coo!ar1t ! en~l i:~ it'W, ;l!kl a 111ixlure of antifreeze 
and w~•ter strf:ftci~n t to ti'!N!l loeai temperatu re 
n :qv in:iTit•JJli!. Plair. .,,.,,t:er m:.:ly be used in an emer
~cnGy. bu t. tht: c::}oliH\1: ::;hould he t hec:ked as soon a::; 
!)(Ji;:->}bl t> i nr t.i1t' rlt·cper f ! 't'!('Ze pmtediCPn. Any time 
water i:~ :1sed. i:. sh•.)ld d b~~ of low mineral C(lntent to 
resi~ t (•:•no:3i ~'n ;:;.nd d~~posii s. 

Tiw t .:)(.>! ing :!yst.em !'hnuld b•~ drained. flushed, and 
thr; (·;n)lalll r:hanged ~~t 2i'i,00il miles or 25 month:., and 
lhim ~t tb~ s t<ltt of ·~very winter Beason. A t the same 
1·irne, t.h(! r:;y~; t.I.•Jrt :,sh(H!td hi: ir..spfded an d pressun~ 

tE!stcd i\)! .. lt•ctks. 
A ·:h~ ;·!i . ~)ily , J"u St inhibiw;- i~ abo installed in the 

c:ooiant. f f too nnwh inhibitm· ;ii inr5 talk d, i t collects in 
t h.t> r:!di~1 ~;or UPiK~' : an.k. H m·er b t~ating do~~~ not occur. 
si.'[J!J '}l: t>Xt~e:ss c•ri .::·f the rad iator and rl'f.pknish tb~ 
it!\'l'!l -.vith !h1~ cor ;·1.·d ~~oni~;1t solut ion . If overhea t ing 
o•:i·urs. h~ (:er.tain , .. r \;ther ind::; an: f11nd..io ni ng pl'IJ· 

p·:~ !~ iy .. ~:h(~n ,_h·~ii n ~ t~ t: c:,.c)liz;.~:; syB l.f· .n~ and rr·fi il with 
th~ ro·rJpe1· rn ( ~. ~).t1'4.: or' Ct..>') h~nt , 

A.i.i- :::I:'<'.!!O<c 1>::ni; ... tp t;.:; ;!.t.ab~ ~ ~.• brir<wt. f(?:: th(; water 
;_': t:.nl p ;-s :?.c.' ! :~ ~i.nd ,:-(~ t·~y)~~!'J~.; ~'£(; 1/(:t::~~ ... :- ~~ i r:.h ~bit<.r r~ . }>ia in 

"·"~ ~·,cr .. <1let·.h ,r:}f:·.~ , ·· ...... rd~=·:t]':(··l-t.~rp•! ,.~.r: V:f.~·et- ze ~ hfHJ id n ,i ;, 

'b~ Uf!.fd. in ~ hf· ~~.~·,r.~in~ ~-:l~:t::~~r.~ f!~::r·'\~·.pt in t':J l'H·:t~ft!.nei(~~. 

C.AUT'f(~ (';, : C{lc,fa.'l < <d ./i.t:.us 11.:/< ir~.tl w ···'' tlahn•:·d f'( • 
i Jft.j. ) ,.'{.; :~~·.~ eJf.,l~U ll ( /~00 /1.'1 '~-;:.f :·:.; l~· "! /) t, 1'f·CCI l)~.'tf; e rid,._: d (~'l!d 

;;/,.-;;; ii u::: t l if. i•::Jf'd . . ~:,, i,,e c::j .. ;}(.(-;$ £ r.tfld;.t·11..''·;·.'> are ~,),~ 

t ·:•.:.r..pff !~ ~:ftf? ~ci ~!~. t ?1 t£ ; :'1(t tn. d~·:,t.re.~ ... :nr?t a:n.d oth.1..Jr 
r;.~.' .. tl/!i·~·e ... ~ tt'.·~"i .. ·:'!dd ~·?'.~ .~ :tl-~·.s· . .,:H.~·. r.:-· tr (~~·:·t<J:an r ,:,v:d tft (],J.J 

0.(;;· , ·'·~ !! !I io ;.;,.t: r ~i.e t); fi'~ .~·tr:~t lfr .;( f.:'l.e ~'(ll)J.jn:; :!/tt~ ::<> iil . 
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~1----------------------------------------~----COOUNG 2-3 

CooJant level 

.Radialor coolant lr.,·el sbol:ld be c.h(!cked wht~.n the 
engitH:? is col.d (hefore ~~lmning). When told. maintain 
co~Jlcm t level l-1/2 inC'he~ to 2 inchtl:i below the rear of 
tht~ filkr-11eck surfat•e (V2 inch to 1 i:nch \.vhen hot). 
Maintain .level with mixture of AMC All·Season Cool
ant and water. 

H the ra.diat.or <·.ap rt'Hln t be rl'mo\·ed when the en
gin~ is hot, let the cng:ine cool down by letting it idle 
for a f~:w monw11ts before removing the cap. Then 
tur.n the eap s lowly to the fir!it: notch to let any pres
sure Ci.'Cape bdore eemo,·ing t.h~' cap. When doing so, 
uBe a heavy rag or tow€·1 wrapped over the <:ap. 

H' thl! engine is overht~ated, excrcis(• extreme care. 
L(' t the engine id le for a pt!riod above normal idle 
spc~ed with ·the hoorl up unless all coolant has been 
lost. Shut. off the engine and let it cool for 15 m in utes 
hd'vre remo\·al of the eap. 

FAN 

.F'an hlad« assemblies al'e balanced within 0.25 
in .-oz. and, th(.'rcfore. shou ld not be altered in any 
way. Refer to the Cool ing System Componentt; Chart 
for fan applications. 

Power Flex Fan 

Heavv.-.{lutv or air eondit ioning cooling parkap;cs use 
a fan h;\·ing 'seven nexible blade~ which-automatically 
change piteh relative to 1m~ine rpm. As rpm increa:-les, 
blade pitr.h decreases, saving power and dt~<:reasing 
noise level. At ~low speed, the pitch increases and the 
airflow rate increases to effective!~, cool the engine. 
Refer w Cooli nK Sy:::.tem Components Chart for fan 
applieations. 

CAUTION: Fan.<; a.re de.'l~·!ln.t:d (() fi.i r:ertrl'in apphca
tio n.<> only. Tlu.m.drn'f'. DO NOT o.tte·mpt t•J £naeww 
cooli·n~; ccq)(tdty lJN in.<;t.allh;.g o fan not intend1~d ji.w o 
git'<'."lt m~uin-€. Ot.hPMt'l~'le no·ise 1.wd .fon dnrn.fJ{Ie ·tn.a.y 
('(;'.~·lt.l.f. . 

T em patrol -Viscous Fan Drive 

Th~ 'femp;·.ltJ'l'll fan 1!ri.ve is a ti>rq u~;~ and ten;. 
pt;mlnre·.:<e u~it.i,,~~ dutch 1wit whkh autol~<ari c!Lll~· in
ere;H\(·!-1 o~· de<:reai'(~s fan ;;.p1:(•d to provide arlr:f'jnat.e 
(,;l.l(.:illg (fig-. 2-·l'!. 

A hbnetill thermot>l.r1tit toil at the fro nt nf the 
dutch un! t rt•act:;. to ehanging radiator et !r l l'm
oc ~·at u.rf.'$ <.:.nt) r.eg-ohtP.~ the flow o( :-ilir.onP flu id into 
~-£. "' 1"ir; .. ,. ~..··'J '"ll1l·,,·~, .. '''l'l' >'l''" v" lll'tr. <'tt' fl: tir! !'l•1wina in1o " ·· ' • .. • .. J ,,,, • • • • • l , . . ... . ~ .. .... . .. r, ... 

(h~ c~hfi.r":'l b~;r pr,!·.:~rit~~ ~~..!.ltt".tJTt$~:.ic fan :;p~~~d (:t)rttr·t_t] Ul 

pnJpor t i• .. n t1) the l'.OC1lin~ vemh:lds of trH~ t't lgjne. 

SILICONE 
FLUID 
CHAMBER 

Fig. 2-4 Tempatrol - Viscous fan 

THERMOSTAT 

J42415 

The thermost at tl.'lSists quick engine warmup by 
keeping coolant flow within thP engine until sufficient 
temperature relaxes the bim etall ic ::-pring and allows 
c:oolant lo fluw to the radiator. This occur~ at 205 
degrees F (±3 degrees) on s ix-c._'}'linder engines, an.d 
19G degrees F (±3 degrees) on V-8 engines. The six· 
cylinder thermosta t i~ fully ()pen at 228 deJ,"l'ec::; F; the 
V-~ thermos tat if: fully open at 218 tlegref:.S F. 

Engines shot:td not be operated (t!:~cept for ser-vicing 
or testing proet>dure~) v:ithout a thermostat installt:•tL 
Thi~ cau~es longt.>r engine warm up time, puor warmup 
pcrformunce, and slow1•r heatr:r wan~.mp. 

l t is nof neces~a.ry to ehangr! thermnl'itat~ \V·iz;h a 
chang1' in ~~~l..d(•n. Psi~ tht. :;ame tht::rrno.stal. frir winter 
and SUllltl1N. 

1\'0TE: The th ..:i'YJ?•)Sfat :->1-.u·u).d iw ·:heck<?d ·it'/l . .<.!llf7i 'f>'1" 

thr: r:o•>liug 8?,/~le-m. i.~ .'i.t"?''•iced, pm'1~:1'.u.{arlu t1f tl•. •.< ti·me 
q{ ims t u.lla.t.im~ of IL'fi t( fr·ct-! Z~' so b. 6.(rr1 .• 

\A,o'hen in~t:Hilir.u: lh•.~ th~rmoi\ t.at, the pBlltt., whidt i,; 
E·nrirdetl hy <1 (X;il spring, must. face :.he engiiH-! . 1\ll 
thernwst;-.t-3 aT'•) marked 1!~~ t.ht>. r•ut,t:t· tla.nw~ w ;.ndi· 
t:;:l.l:e r .. n•p<~.r bst.alh:.d 1'~"3it :N!.. 

Th,:· thr:·n: o:H.•tl on .;;ix. ·(;\ Iinder. •'nlr.irum mu:'.it h.:> jn
st.alJed with the air bleed hole up (fig . 2-:.i ·i. Thi~> prev-
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2-4 COOLING ------------------------------------------------------'1 

n~n~:s air heing lravpetl in t.lH>. t.1l()d w·l1ich <'O•.lld c:au~c 
a ~udde~ hllljiiz~g 1Jf the c;(.loiau( -:;;!tell th<; thc-rmo13tal· 
OPt! fl $ . 

Also 1br i.r.g iJJfitctltarion, obser v.\ tlw tt~ee<>s on U1(' 

int.aki:.> manifC\ld (\'-!)! or <:y linrh:r l u:atl (s ix) and fit thr: 
thermm;tdr. in th~Jt J{l'O<We (fig. 2-6 ~:n.d 2-'7.!. Ti: l'n in-
st all i.he ga:;];,~l and rht-rmn~r.ut homi·ng. 

CAU'l'lO~: 'fiqhtm~ino the ho·:t,:;r:~i:} v.:ne;>eid(} o r 1oitl,. 
t h!: t/; .• ~rinO~tat ou f. rJ·it:; ;·,:;(;.H.'<~;, il•1i! tr:$11.lt. i11 n rl'(;r,dwd 
hm1sina. 

RADIATOR 

The rad :~ttor i::~< a fin and tub~:• \'. pe with a top anil 
bottom tank S(llder~>.d to a S(:<.:t.inn ilf C:O(,[ant l.nlw~ ~ln <l 
c.ooting f ins. The bott1):H t:ank eo:~Kain!i the oil c:ooh:r 
fo r c.:ar:; with auto:-r1atie tran:nu issi (.X!~ 

Fig. 2-5 Thermostat ln.sto llaticn · Six-Cylinder 

Fig. 2-6 Thermoslol Recess -~ix-Cylinder 

Fig. ?.-7 Thermostat Retess · V-8 

The fille r ll(:rk on the top lank has an OW!rflow tub~ 
attached r.o prm·kh~ :1 pw:;~a.g(\ for escaping coolant. 
This tubv ronl.ef; boilover to th e road on all modd~. 

'fhc radiator i::; ch:signed to op~ratt~ ai 12 to 1.5 psi. 
A 14·psi prt-s~m-e cap, fitted ln th(:. filler nN:k, controls 
operat.in!;( (.>rt•ssm·~~ -

NOT~!;: FrH iest,:1t·fJ md·i<lfor j(Jr letik» or 1JI'r?S$11re h~s, 
se(; (t)nling ::::ystmlt J>n:;:;RI! t'e 1'esi. 

Th(! bottom tan k if' fi tted with a dra in eoc'k to pro
vide a. {'nnvenient. 11l 1~an:- of dt·ai.n ing the rad iator. The 
drain C:\)Ck :-;hou ld. he finger-tight w pr('ven t leaks. 

NOTE: Rrrrliafors (L'(f' ?:rlc::·rt li,fied lry 11 da.f(~ code st(l.m
ped tJ'n the U}l)Jer t<w.k ,t{!llti;;_•/,~~1 the przd: Nu'tlt/:ler ((.lid 
the ~xmdOi .-.~ namR (i i"_ t,-,,. sorJ? (: .!-Series w:hide.<;. tlw 
co1k i .<>. ')iZ the l'(l.d.iaffJr ;·ioht side i:l'!.lflltOrt. FJ:J:a.mple.<;.: 
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,.1------------------------COOLING 2-5 

RADIATOR CAP 

The radiator cap performs several funct ions: 
• It prevents loss of coolant when the car is in 

motion and it keeps impurities and excess air out 
of the cooling system. 

• It seals the cool ing system up to 12 to 15 psi pre
ssure. This raises the boiling point of the coolant 
which results in less coolant loss, more efficient 
engine operat ing tem perature, and better pas
senger compartment heating. 

NOTE: Pressurizing the cooling system increases the 
boiling point approximately 2-1/2 degrees F for ea:ch 
pound of pressure. The 14-psi cap raises th e coolant 
boiling point 42 degrees F. 

• It allows atmospheric pressure to enter the cool
ing system to equalize press ure during cool-down 
when a cooling system vacuum occurs. 

Operation 

The cap consists of a pressure release valve and a 
vacuum vent valve. With the system cold, the pressure 
valve is spring-loaded, providing a seal between the 
filler neck and the cap (fig. 2-8). The vacuum valve is 
suspended and hangs freely , so no pressure can build 
at this time. As coolant temperature rises, vapors 
begin to form and flow through the vacuum valve. 
When this flow reaches 0.4 to 0.7 cubic feet per 
minute, the vacuum valve seats and pressure begins to 
rise . When pressure exceeds the cap rating (14 psi 
nominal, 12 to 15 psi OK range), pressure overcomes 
the spring tension, unseats the valve, and allows pres
sure and coolant to flow out the overflow tube. 

RADIATOR VACUUM 
NECK VALVE 

VACUUM 
VALVE 
OPERATION 

OVERFLOW 
TUBE 

PRESSURE 
VALVE 

./" 

PRESSURE 
VALVE 
OPERATION 

A J41 008 

Fig. 2-8 Pressure Rad iator Cap 

Afte r sh utdown, the coolant temperatu re drops and 
the coolant contracts. This shrinking with in the closed 
system creates a low pressu re. Atmospher iC' pressure 
above the vacuu m valve pushes the vacuum valve 
open, allowing pressure to equalize. 

If the pressure valve did not release, pressure would 
eventually build to a point that would burst hoses or 
the radiator. If the vacuum valve did not allow pres
sure to equal ize, the weaker parts in the cooling sys
tem (heater core, radiator, and hoses) would collapse. 

TEMPERATURE GAUGE 

The temperature gauge is an electrical instrument 
that indicates coolant temperature. 

Temperature indication should be interpreted as 
shown in the Temperature Gauge Calibration Chart. 
Temperatures in the range between 171 degrees F and 
242 degrees F are considered normal. During extreme 
cold weather operation, temperature indication will be 
lower. During extreme load conditions, high ambient 
temperature, high altitude, or in slow moving traffic, 
temperature indications may reach the higher end of 
the scale. This is normal providing th ere is no coolant 
loss. 

TEMPERATURE GAUGE CALIBRATION 

(All MODELS) 

C (Cold). 
Beginning of Band . 
Top of Band. 
H (Hot). 

. .130 degrees F 
.. . . .... . 171 degrees F 

. 242 degrees F 
. . 270 degrees F 

COOLING SYSTEM SERVICE DIAGNOSIS 

Cooling system problems generally involve engine 
overheating, running too cold, or the loss of coolant. 
Any of these problems should be serviced promptly to 
avoid engine damage or driver discomfort. An engine 
running too cold may suffer from crankcase oil dilu
tion or excess sludge deposits. A hot engine can cause 
thinning of the oil, premature wear, increased oil con
sumption, and pre-ign ition . 

Cooling system trouble is often rel ated to a gauge 
reading. If operating properly, the gauge only in
dicates what temperature actually exists . For com
plaints of high or low temperature indications that are 
not accompanied with coolant loss or poor heater per
formance, verify the reading by checking the coolant 
tem perature with a thermo meter. If the temperature 
corresponds with the gauge, test the cooling system; if 
not, test the gauge. 

The cooling system is designed to function properly 
through a range of temperatures. Temperatures 
within the band on the temperature gauge are con
sidered normal. The usual running temperature en
countered will depend on ambient temperature, driv
ing and load conditions, and gauge and sending unit 
tolerances. 
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2-6 COOLING -------------------------------------------------~· 

Condition 

HIGH TEMPERATURE 
INDICATION -
OVERHEATING 

SERVICE DIAGNOSIS 

Possible Cause 

(1) Coolant level low 

(2) Fan belt loose 

(3) Radiator hose(s) collapsed 

( 4) Radiator blocked to airflow by 
debris or special equipment 

(5) Faulty radiator cap 

( 6) Vehicle overloaded 

(7) Defective Tempatrol fan 

( 8) Ignition timing incorrect 

(9) Idle speed low 

(10) Air trapped in cooling system 

( 11) Vehicle in heavy traffic 

(12) Incorrect cooling system compo
nent(s) installed 

(13) Faulty thermostat 

(14) Water pump shaft broken or 
impeller loose 

(15) Radiator tubes clogged 

(16) Cooling system clogged 

(17 ) Casting flash in cooling 
passages. 

(18) Brakes dragging. 

(19) Excessive engine friction. 

(20) Vehicle working beyond cooling 
system capacity 

Correction 

(1) Replenish coolant level 

(2) Adjust fan belt 

(3) Replace hose(s) 

( 4) Remove restriction 

( 5) Replace cap 

(6) Reduce load 

(7) Replace fan 

(8) Adjust ignition timing 

(9) Adjust idle speed 

(10) Purge air 

(11) Operate at fast idle intermittently 
to cool engine 

(12) Install proper component 

(13) Replace thermostat 

(14) Replace water pump 

(15) Flush radiator 

(16) Flush system 

(1 7) Repair or replace as necessary. 
Flash may be visible by removing 
cooling system components or re
moving core plugs. 

(18) Repair brakes. 

(19 ) Repair engine 

(20) Install heavy-duty cooling or 
use special-duty vehicle 
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,.1-----------------------COOLING 2-7 

Condition 

HIGH TEMPERATURE 
INDICATION
OVERHEATING 
(Continued) 

LOW TEMPERATURE 
INDICATION 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(21) Antifreeze concentration 
over 68% 

(1) Improper fan being used 

(2) Improper radiator 

(3) Thermostat stuck open 

( 4) Improper fan pulley (too 
small) 

Correction 

(21) Lower antifreeze content 

( 1) Install proper fan 

( 2) Install proper radiator 

(3) Replace thermostat 

( 4) Install proper pulley 

COOLANT LOSS Refer to Overheating Causes in addition to the following: 
BOILOVER 

( 1) Overfilled cooling system 

(2) Quick shutdown after hard (hot) 
run 

(1) Reduce coolant level to 
proper specification. 

(2) Allow engine to run at fast 
idle prior to shutdown. 

NOTE: Immediately after shutdown, the engine enters a period known as "heat soak." This occurs 
when the cooling system is inoperative and engine temperature is still high. If coolant tem
perature rises about the boiling point, it may push some coolant out of the radiator overflow 
tube. If this does not occur frequently, it is considered normal. 

( 3) Air in system resulting in 
occasional burping of coolant 

( 4) Insufficient antifreeze allowing 
coolant boiling point to be 
too low 

( 5) Antifreeze deteriorated because 
of age or contamination 

(6) Leaks due to loose hose clamps, 
loose nuts, bolts, drain plugs, 
faulty hoses, or defective 
radiator. 

(7) Faulty head gasket 

(3) Purge system 

( 4) Add antifreeze to raise 
boiling point 

(5) Replace coolant 

(6) Pressure test system to locate 
leak then repair as necessary. 

(7) Replace head gasket. 
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2-8 COOLING -------------------------------------------------~· 

SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

COOLANT LOSS (8) Cracked head, manifold, or block (8) Replace as necessary 
BOILOVER 

COOLANT ENTRY (1) Faulty head gasket (1) Replace head gasket 
INTO CRANKCASE 
OR CYLINDER (2) Crack in head, manifold or block (2) Replace as necessary 

NOISE (1) Fan contacting shroud (1) Reposition shroud and 
check engine mounts 

(2) Loose water pump (2) Replace pump 

(3) Dry fan belt (3) Apply belt dressing or 
replace belt 

(4) Loose fan belt (4) Adjust fan belt 

(5) Rough surface on drive pulley (5) Replace pulley 

(6) Water pump bearing worn (6) Remove belt to isolate. 
Replace pump 

NO COOLANT FLOW (1) Plugged return pipe in water (1 ) Remove obstruction 
THROUGH HEATER pump 
CORE 

(2) Heater hose collapsed or (2) Remove obstruction or 
plugged replace hose 

(3) Plugged heater core (3) Remove obstruction or 
replace core 

(4) Plugged outlet in thermostat (4) Remove flash or 
housing obstruction 

(5) Heater bypass hole in cylinder (5) Remove obstruction 
head plugged (six-cylinder). 

ADJUSTMENTS be maintained 
wear 

Drive Belts bear-
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,-1---·-·-,---~--------------·--COOUNG 2~9 

NO'.J'E! :Yeic b\:U fcu8i!'ln sper.,1;f;:cdfio;<s ~~ppty r'd!! fo 
M'r'Nce J"!;1lh!<.:I"I!Wiit heltH. {);,.,;e rt /Jr:l! ldJ .• >; b• .. t!! 
tO!!'!ioned ·md ,.!.If<, ;.r i3 u.m.•:idt::red a ;;,.;ed bdt ;p11f 

,.·(wn/ti /.;~: a~Jfm;lerl. fu i! .. ~t:d b.;!,t .'iJ.WC~}'~CfJtir.n~.s. 

!\o\:.;,i.;e a6ju~tmfrtlS <lt the no:.mtir:g ~r:H•kd8 of f:llet~ 
tmit. 

Fon and Alternator Belt Adjustment 

(1 J Lvos~n alL0rnatot pi\·otiug m(nl!:t bolt. 
(2; L<,ll!':\f'n ailyrnaWI' <~d_iu::;ting boll. 
(:3) Adjust hdt nsing pr_\' ba:r or l/2-i!~di '.;quatr 

drh·~"~ bar. Snug adj~istiu!!: bolt(fig. 2·9 and 2-J.ln. 

Fig. 2-9 Adjusting Fan Ori"!'> B~lt- SLx··Cylind~t 

( ~ .:' (''~~ef:!·; b~~·~ t. t.P·t1 ~ :Jrn 1..'~: \.n~~ ;f~~n~i'Jri Craug·t: 
,f • i';~6ij1J (f.Ig ~ .. 11 ). 

{;)J Tig·hten ad:h.tMing: bolt to 18 ft)('i-Whtn~L tt;rqut 
;;rnd m<::~l 11 Li 11 ~~ i:•oit~' t.~) ::?.~ f(n)I;-I•••rmd:; !:C'nf.I.H.'. 

Hcs£~ Position 

~~:ti t-d;.~\\:f-.r.; •.t.,d:~t..·r~~ ht)se~ df: rJ.~l. 11:.t.';:&: :?t,triJie r~ ... ·~3lH~~ 
o~J:·.IlT~~~~~ ... J·.r.c.kJ,=r ~r,l·,~ t·H~;::.d':·_, t;:t~~ n:~~;,·,·~~t~ ~o ~-~~:~·.:~!~ ~~~d:~;lu:'t 

r~h~:·,~~ .... !:.~,~tl bl:~ .. t:.~e~~~, ~ .. :.;~; ~L .. i , ..... : ~ ··~~ l r~::··. f)!),~- , ... ,vir:;.~~ bc,~·.e~ ·(:;,:ft l 
bt· dtiX!\Hg,~d t(:~.: u h.i11g i:1 (:\.,t.daL.t io~~:. fUHJ c,·\·erh (~·~~ tl n~.;::. 

Fig, 2-10 Alternator Adjustment Bratket- V~8 

Fig. 2-1 l Checking Fan Drive B~lt Tens ion 

Shroud Position 

Jr.t ~·11'1(~ Bxtn:·nJI!. e<J.3es, !.he; Hlgi:v. fan rnay contae:l: 
1 !ir, sh !·f•1.:iJ A~· ~.:wmin<'l1 im: Ill' p:·~)pc;r cHgine m~nmt
: n~· f:JtOil ~d ~~)('.~~ ~ ,~: :!~ ~: tl"Ol~ n~r~. 1~ ruft, (; r; '4 rn! t1 ~·J tlu.~ 
~.~t·:~·;)J.VJ p1"··::i!~iocL 'i\t _-:~:.l'tr.H:u:..~.a tt' f.:~~· Hf•;:rnni ~n~~juE· 
.~n:jVt·r~u:.·:nt:, ioo~-:<-:rl ·.::rh:· ~;-;£·(.~([d !':1(:~.lnting S{:l·C:\Y·~ and 
t<:.i<.:e::~lf: ::hriJitr._ t·:, !'l'C'.i:LI f::ll'i··l•:·:;hrc•l:d !'OHUII'L 

DIAGNOSIS TESTS 

( :o.':.~ fHtl, ~· .. -.: S·i·.f." l: ~·l'{~C~tO i."f t,.'rh~(:t.lfJJ1 !:.:~f!t~ ·~r:: !.'}~:; :; t1t...(' kF:d 
v;i·':h :.;~r- .J.rTi~f~·,. .. J~:~·l\:· }:t,\. .. d:·:·(•lrtt··:'l."~·· ~/) ·~'-·t~·,r··Di<~C: ~Jl.l>t,~·etfOf\ 
11;;;1~1. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


2·10 COOLING-----------------------"'1 

Water Pump Test 

To te!."t a water Jtttmp for a !oosf~ impeller, p!·oceL•d 
as follow~: 

( 1) l'o::oition c:lt~an btwkct bt~neat.h water [HUnp. 
(2i Loo::;en fan belt. 
(3) Di~contH:!d lower radiator hose from water 

pump. 

WARNI~G: Eng£n~: .~hmtld be ~;ooled prim· to this t.est 
to al)oit.l bw·n.~. 

(4j Bend a stiff clothes hangt:•r or \Widing rod as 
shown in figure 2-12. 

Fig. 2·12 Checking Water Purnp for Loose Impeller 

(:)) Po~ition rod in •vater pump inlet and try r,o 
turn fan. If impeller is lnosc and can be held with rod 
while fan iH turnin~, pump is d~fectin•. If impeller 
turn!'i, pump is OK. 

!6) Reeonned ho!5e and r·eplenbh coolant. or pro
ceed with further t·epair~. 

T em patrol Fan - Test 

::::itart the ~ngine and allow it to wr1rm np to op•~n•t.
ing h!a1{'1f'?'at.m·~~- Fn1m undo::r tht.~ hood. !!n.dually in
crease the engine s~~~Hi until a definit"' dl~(·re;~:::.e •Jf tht' 
amtibie ran airfio'}." liS ht-ard. ;\fa inta:r: tb i:o~ ~~n;;rinl': 
~pe~~d until a dd.in it•.~ irwreH&~~ Llf the ~J.nd ib!t· f<tn ;li :·
flow is !ward. 

Th1~ Temrarrol unit i~ opct'ating :'lat iF>fr:wtwil:; if the 
tinH' intt~rval bl?t'Neen decrr:a.'H~ ar:d ill(~rf:ase Clf thP. 
;,w:Jibl,~ fan airflo·· .. ~: doe::; not f•xeeed three mi!Wr~~5. 

NC~'ri~~: 1'fl.,; ,.;,.J(.,:,~·i(~:: S):.-.f( n~ nf.1( ~t ~~~~ J:.L-~. (if .. .:;·d c~.:·ru.!.i.4··;.~o~~ 

!)? .. )·()~ .. tO pc·;J:i'~•trt·;.i?.V/ tf:..e (t!H.H~(; tt·~.·;z: ~··~> f·.''N .. ioj·Uf''':· Ht)t.i'Ut .. ··;r 

•;:t•:e.~wi1:1:h1 hioh 1·wfirao,· 'fir tei!l}iO'otln·e .. ;. 

Thermostat Test 

(1) RNnov(· thermo,.;tat. 
(~) ln:-:;ert (I ooa-in<:h fi~C:!er gaug€'. ','.:ith wi:'i~ or 

s-tring attached. h~;>~ween valv!; aud its :;eat ~fi~. 2 .. J.:rt. 

0.003 INCH 
FEELER 
GAUGE 

Fig. 2-13 Testing Thermostat 

A41959 

(:J) Submerge thcrm<>~tat in a container of anti 
freeze s•)i ution. suspend it ;;Q it does not touch sides or 
h()ttom of <:cmtainer. 

({/ Suspend a thermomet\~1' in solnti()ll so it docs 
not touch container. 

(J} lh~at solution. 
((il Apply '!light tm1sion on feeler gauge while solu

tion is hcatt~d. The moment vah·e opens 0.00:3 inch, 
fcdPr gauge will slip fn~c frnm valve. Not(' t(•m
perature at whi1:.h thi::: oecur~. \" r.lve must opt>.n 0.003 
inch at its rated temperature ( :t:3 degrees F). It must 
be fully open as follow~: 

Thermostat Rating f'ully Open 

V-B Engine 1 ~l:~. de~~ref:'s F' 2b d.12gn~e:; F 

;:-)ix-C.v!inder En~J.n.=: :20;.; d<~!f.J't.:l,>~ F' 2~R de;.:m:.-es F 

Cooling System Pressure Test 

~:1) C;n'!;ftiH:'·' n:,,\,.,,.,~ rh·: l ;:~,~i<~fr.,r p.r~;~sure (<ii) 

fn;m fill;;:!· nech. 
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,.1-----------------------COOLING 2~ 11 

J2) Ch<~ck t~oolant h:\·el. 
(;-~' "'~ ipt~ insidl' or fi! ler l'!(,·ek. 1·~\'<1 ntin,~ li) wer j t;

side sealing scat of filler nct:k for nkk~. diri, and 
soldct· hu p·1 pi~. 

(4) Tn:o<pect overi1o'N t.ulw for d(mts or internal 
uhstrnet:ion. RLm a wire through tu bt to be :-: nrt> it is 
clear. 

NOTE: Pl·~;.~s;.t,i'e l'eleo.serl f;y pre.';f.)Un.: UljJ d.ta·iuu op
f?.TY.dim; ·,nu.~t ptJJ1!l Oiro1t()h tlri.~ !ube .• :bt ohsl;;""?u:ted 
t-nh<:: iWl'!J ,;au::(; the rtr.'ll:a.t•rr (It ;;:mw po-rtion of cooUtlfl 
,5Jptem to lno1itfnn'tt e:tl:('.<;:'!iiT pt·e.~sun'. 

(!'5) ln~pt~d the eams on outside of filler neck. lf 
cams are hent, St~atin~ of pn'Hsure cap \·alv~ and tester 
seal will be affected. Bent camH can be reformed if' 
done <.~<w:>fu Hy. 

IGJ .:\ttad1 pm::~Sltre lest<.·r tu filier nc('k with lock
ing cars in line with entrance notch~s of filler neck 
(fig. 2-U). Pres!'! down slightly and rotate dorkwh;(.l 
until locking- ears are stOIJJ)ed by swp lugs on filler 
neck. DO ~01' FORCE. 

.. , . 
.'f 

::~ .: 

PRESSURE 
TESTER 

I 

fig. '2-14 Cooling System Pr~'5sure Test 

('"i~) fJpt?r~.t~:· tf~ tJ::t: pc..: :t:t p to ~:;.pr 1·.? ·:.5 p~~~ prt'~!;· •. ~ et..: 

lO ~.i!SU'nl. 

(~) Obst~rv~ nN~dlc. 
(a' Holds Steady~ If needle huld:-- steady for 

two minute:-;, there art! no l:'eriou:; l~aks in ~y,;tt~m. Ex
:.tminc ail point~ f(l!" St~epa:;o Ol' ~light leakage wilh a 
fb.;;hlight. 

(ll) nrops Slowly: Indieat:es prest'n(·e of :-;maH 
kaks nr .!'f'€pa;,!('. ChN:k radiatot·, huse, gaskets, and 
heater. Seal tiny leak:5 in rad.lat.or core with AMC 
ScaleJ' Lubrkam (part numhf•r B9H0040). R<>pair· leaks 
and rerht:ck sy::;L(lrll fot· minor h~aks. If radiator hose 
swtdb t'X('c,:,;.ti\·dy while t(.-sting, replace ho!'.e. 

(c) Drops Quickly: Indicates that serious 
ll:akage i~ present. Large tad iator lt?aks should be 
revaired by a repntablc radiator repair shop. 

\9} Crwek for intt:'rior leakage. 
Ia) Gaug'i! ,;;hows pl'essure drop and there is no 

viRihle leakage. 
I. RelllO\'t: tegtcr and replace pressure cap. 
~- Rnn <·ngine to churn oil, then t•:<amine 

dipstkk for watt'r gnhule~ or rcmon~ crankcase drain 
plug and draiu a small amount of oil (water, beinl{ 
heaviest, should drain first). 

;~. Check transmission dipsti~k for water 
globules. 

4. ChcC'k transmisijion intercoolers for 
leakag(J. 

(h) Compression or combustion leakage into 
cooling 8y~tem. 

1. Run engine at normal operating rem
[l(!rature with presr:;ure cap on radiator. 

CACTION: Do n0t allow p;·e:;s·arc blt.iMup m•et' U'i 
1'~i. Releu.".e pres.'w.re by fiJf'll.hlfJ engine o.{f twd rernm:
l:ng te~ ter. 

2. Hernove prt>ssurc ea.p eardully and ap
ply Pressure Tester to filler neck. If pres~ure builds 
up qnic~kly, a leak exist5 as a result of a blown gasket 
OJ' eraek. Repair as neccioisary. 

:~. Operate Pressure Te::.:ter, if therp is no 
immediate pre:-!sure inaealH~. until gauge rendt- within 
~r;:tem range. Gauge hand v ihration indieates eom
pn~.''>!:;ion or l'Omhm;tiun leak into COfJling .:>yi'!t~~m. 

4. h:olatf• compres~ion leak by ~horting 
f•ach ::>park plug. Gauge hand :::;top:-> or decrea:w~ vihra
i in~~ when s~;;.rk !Jiug 1)f ~(·aking eyiinder i~ shorted. 
Rere;,t with Pn':>~um 'Tc:>-ter ;tfW1.' n:pair. 

{if'! l~f: l'fliJ\'1;. tt::FI er fr<t!li radiato:.· neck. 

Combustion Leakage Test (Without Pressure 
Tester) 

(l) JJrai II l:OOla:> t. 
{:!} Di;;c:o.,i:nc('t v.:a~er pucrq) dri..:e.: belt. 
un Di-.eonnl'tt theJ"IH(•Stllt lH,a<oin~ fl'fJIJl enginr 

;md re:no-.··~ thenll!J~tat. 
,~·t; .li.dtl '-~~)o·:an!. ~~~d ~,\.:at:.f·~.~ rr~.L~tJ.:rre t.t.'~ ~~ei.dlH' to 

b~·in;!..!C•·•:.I ~Jb<l'/~;: bn11 Otl! !'.::rf:we. 
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2-12 COOLING--------------------------~1 

(:)) Stat·t 1:;ngi1:e and ~tect>ler.~i.te rapidly three t.imt>s 
while wm:ehir;~~ eoohml'. 

CAL:TION: Du '1'1/)f ru'" enyine too lt•ng to o.,>(•id 
1'/U·rbceati;;u. 

NOTE: if aTi?f itdtTiittl Ol(li:,.e te~1h.> to tht ~::oolir.!iJ 
sy;,.: t(mi m;,',< t, fn~,h{Jl,;.., will if:f)!JI-~O.!' o'·ti t lw c(,olo:td. U 
lnwhk~ d~J ''<n' r.rpp~m-, th,>re 1r.re no irtf,.:·l"l'l.oi !er~k.-i. 

Hose and 8elt Inspection 

Che~k host.·:-o <\t rev:ular· intt:or·vals b.v ~queezing. If a 
cc10l ho:5e is finn when .:;qu(~<·zcd, it is OK lf a bos~:· i~ 
traek1·d or l'f!ds hrittl~.' wh,~n ::,qm•(•:t.NI. it sh1.ntld he t\'· 

plal'£:rl to prevent later t.ronblr~. lnspH:t V -!wits 
l'reqm~11tly for '.:imiiar dcfcdR. 

Radiator Cap Test 

0 l R(•mov(~ tf~P fl'om rad:ator. 
f2) :\tlake t';Un~ ~~c~nling ~mrfac:es are ci~an. 
(B) Wet rubb~r gaHht with watt:J· and in:;ta!l cap 

nn tester 1 fig. ::n;l ). 

NOTE: It may be neu::.s.~nr1; to ir .. ;;toU cu.p se1·erul. 
time:! to ew.;1u·•; light. M.'uf 

fig. 2-15 Radiator Pressure Cop T e$t 

( 4) Opemt(: t.\~&ter pump and olJser·:t: n1.~edlt: at it:; 
hi;.,dwst pc,int. C~:p l'f·~k~Sf:' pr<.::S~ure ~hou!d hr:: .12 l.i) 1:1 
poumt~. 

~()'f·~;: (,.,p i~:; ~}f( /,)if-'ll pe:i:").Jj'f' hfJl,j:; !>{Cq~/tf :1r 

h~;lclf~ ·.t·;~~·h·f ... l l'.'(l.·~ i~· f::.: i .~· f'H:•l~~.;~i ll~fJ::-::/(: J~· .. ·.l' Sr.~ ·.;t:C,".~rt';.h.; 
or :~ ... ";.f)r'~·· . . f:· .. ·n,,.::~t··.Z::t/. d:·~~t·~ ~:; rn1.·k/~~. r'!.~}.ll(t·:}i~: cn).J. 

Temperature Go:;ge and Sending lin it T e~.ts 

()n--.,-.:~h;,.:l':.~ te~r~~ ~.'f th~! :;('~ ..... r.Fi1.1~ l~fiit: at'::> ~i'~J.~.t.~d to 
t ... •rrq~·c·r~lt·;·~r~~~.:. up ::..-: tJ:i·. :r:or:;n{.~ ~-;').'iTit. ln~r .. ·:1.H c~. 1 hr;:··
rrHJtl'~etf~r in T(l.d~a ~or fH!(r ··re~;~, ')P\~~:,Jn~:~ l:n .Jt:t.,.:-r.r:.i Inf~ 
~~·lOb.:J( l'';;:p.:!r:'l.t,:t~. 

'.fr•u,~;~·., ~H';r~· ( .. rr-..-.:~ ~1·~· f-.:1 1Jof~ i]·tr:·let~t: b.') .~~fi ·: ;,J i r.:.g ·,_.ui.~t i:f:•r ··· 

n: in ai :ir\:J. ·:.~ ':.h~~r p:\·:.•.-f tf ()l;.f::-·r· ~.}C·l 't,j( .. l"· of ~'et•.{:;.~~ r' .. 

CAl'1'ION: no nt~i t:n·rmect oh JI'Yfl,dU ;IJit.J,. Sf'lldCt' 

1.a~i.t ~l)in: <:t'fli.ilt:t.~,·r::d and kr.~.ll i.r1 on po8ditw. Dtnwrg;:: ff, 
o h 1111/W lt-i r mu?f •'e:; ult. 

(J!nn:nnJ!t' reading ;,hor.!d coincide wirh <:oolant 
temrH~ratm·c (fig. 2- Hi). Til c:h(>d;: tem.pt~rntm·es n•·t:!· 
boiling poit!t, t·enwv(~ 'HWding unit :md put it in a pan 
of fJUn~ antifrP<·ze rn· .-~il. Chf•t:k iis~n::r a thermomni~r 
and ohmnto.:!t~r. 

c 

\ OHMS I 

Fig. 2-16 Coolant Temperature Gauge 

TEMPERATURE GAUGE CALl BRA TION 
(All MODELS) 

C ((()LDl: 1811 Degrec-s -7:3 Ohms 
Beginning of Bami: 171 DrgrN·s - % Ohm:
Top of Band: 2·12 Deg-r<~es- 1:~ Ohm~ 
H (HCIT): .:Z'70 Dt•gr-~>.es- 9 Ohms 

H 

J42419 

Use Gauge 'J'cs!.I.:J" ;J-22;H4-0 to t1~Sl the i.r·mpf:r~Hnre 
gauge. 

C un r;ecr oni'. test J •~ad to v,ro und and other lea!l to 
sc·nder unit ,,,-ire Adjust. testP.l.' 1.0 !) and turn ignition 
on. Oauge lh~edle should bt' on hot mark aJtcr S(!.\ nntl 
second~> of wacn:up time. If g;mge rloe~-; nnt n-~!,i:St.(,r 
<:orreetly thnm,gb ,~ntirc! te:;ter rang.:\ gaug~~ is dd£,~
Lve. If :;;;auge doe~ not n~gister at <t!l c>r rt*ister~:; high 
or low through it~ entin~ range, refer w the l~l•,,ct;·i(·a! 
8«~ct:ion .. Instrument Cln:=;l.~~r ((Hnponent Te'!>ts for ftn· 
till'!' tf·::~ !.i r: l{ 

SERVICE PROCEDURES 

Draining Coolont 

.N.(J'l'f~; .[)':~ l,}(} ")- fV.:1 ,'-}'j'p~~ J;,;:·y~l_jle ~ .. ~t )ultrr~ t lr' · . .,·~.~,.~,~ln.'(; 

.,:.~! r:l1 !r'tn ~1:11.J . . :.:: ii;: tl~:} flj·cri:,;~·:·:(( ~)r.:l~t i(: .:r·?t·.·:~:_;::·: u~~',; ·.:·o,.,;,_ 
~·?1.:/ :·:i~Bti:':~t~ r··:J~.: lt·>Ull~.'f .''(tr:h:{l.~·:>r/~ Cc:",lJ~(:'(~t :~:o:·~ir'n'~·~ .~n r.t 
c!e;.J .. ~t ro~·lf(~.i-n.{;,· (tnd re .. ?<.~e ~:t. 

Tht: ct:••;bnr. nm i!e r.!rain.::d fnHn the;; 1·adi:~tur by 
io•rfl.(:niHg- the drain (:fi(·.Y. on thl~ hr,Un•:: tad: 

(\H.la::•.t e~.u; b~! drain~d fr,.-,nJ. tiH~ t!nff~Hf! bh,~:J~. ~-;.~l 
r,;;~·~nov iz;~:: b.1e ,.-!r~L; .. n p., rtl,:-:i. 

Si.~t-Cylindt:~r~ Tw •• lt,•:.:~t~:·~ G'j i':ft t'.irl(.• ;"~f hi'H~k. 
'!~~.:ll:.- t· .. :',. ve ftlH:' 01*" t::.·e. ~.~~·r~·~ ,.-;_ i,:/ ;tt: YH~:~ I r. ·u·~.~'l:t:. 

\' .. ~: (f·•,t.r-.:\!\:; k{:ated Pr: ea,:·h '·.ir!r-: ,;[ (;lo•.'k. 
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,.1--------·------------------COOLING 2-13 

WATER PUMP SERVICE 

T}w wat.er pum.p is the <~ei:trifugal l.Vt"~~' ~~uri :~ ser· 
vit('d t:,nl~· as un assembly. 

Removal - Six-Cylinder Engine 

il) Disconnect hattt:>ry m:-g<ii.in t:abk 
~~~ Drain eooling ::-:-<::.t~~rn at n~dia.tor. 
(;:;) Di~(~(,IHl(~er :radi~ttf,r auri ht~ttter 110se::> from 

water pump. 
l·l·) Lon1-en alternator ;;"tdjnsrnwn! ;.;:!.rap ':!ert~W and 

r{~move (h·ive helr. 

NOTE: rr l:ehicle i~; l(/1~iNJet.i 1./.:iih (I mdia!•Jr .-;hi'II'Wi. 

it is '1/('ceJisa ry ro :<eptr.mtt shro••.d jhm. rad iof•w f.o 
fncihtl!te /'(:·m.o·ual a.nd i·n!:itolffl.t.!~m ,~{ ('JI!fillc .fim 1Wd 
h db rr,;:;semblu. 

(6) Hemov<~ fan and huh as;;e:.mbly. 
(til If equipped with air conditioning, dii:i<:Onneet 

compt'e:$~or mount brackPI fnllll water pump housing
and !ooi:l(~n l'i'ma ining moant bracket nuts, do nflt n·
move nuts. 

(7) kemove front half of alt~::nw.tor bracket. Sup
por·t weight of alterna!.t)J" by inserting: lower pivot bolt 
through l'(•ar half of alter·natnr bracket. 

(l:\1 Remov(• water pump and gasket frotn eng-int~. 
(9) Ch.•an all old gasket matf!dal fwm gasket sur· 

faee of engine, and n:rnuve any fon·ign material which 
may have aeeumulatt'd i.n impeller eavit y. 

Installation 

11) ln~tall mm· water pump and ga::;ht. to engine. 
12) Tight<·n n!taining bolts to spccifi<;d torque. 
(;~) lngtall front half of alternator bracket. 
(-1) lni'tall altt'rnator dr)\·e belt and tighten tn spe

(:ifietl tens ion. 
(i)} If distonneded, cornwet ~~om pressor mnum 

braclwt to wate1· PVITlf) housing·, anfl l.ighu•n remaining 
mount hraeket nut.'i\. 

{fj) Tighten air condition in!!, drive belt !:o spee.ifi!~d 
ten!> ion. 

17: Connect radiator ~md he::,v:.r ho::.e~ to water 
pump. 

I R) Rf:i~O!Jn('(':! fJ<l.tt(!.J'y. 

iff, FiH radiat,:n· ._, ith a:,(; per,:Pr,: Jo:ep A l.l·SI:U~Otl 
(:OJ) l ~Hl t dJl (.i. SO p4.~ l·f~(-~1~ t •.v r." t c ··• t.n ; x t. i; ~ f:. .~. t ;.1 rt ~ n g j n f.• 
;wd iJ}H.:n ht':ti.er ·:~nnirol n:d.w: \tl rl?.rU•.'t· -~ir. hubbies 
[rom ht.·ati'l' core. Op<:~mr.~ i:\L1giru;~ k•r'g enough ior lht~r 
t~IC:">I.:.d to opdi, and r·':'eht."f+: i:O()L.ct>l k,, •!!. 

Removed ~ V -8 Engine 

(11 LJ~~('(:nn•:rt hatu~ry nt~f!nr.i·. e cul--l•:. 
~ ~ .~ f)r:.;s.in rad 1' at(l r .=t:ld ~fh·.en n n('ct upper r;.~d iator· 

h\'.H at ~·:ulhli!!! 
t .~.} ;_.eo'Je(, ,!,., :; .p:~tJ· . .rt": b~,·~h::·· 

,.4; H.s~rn.J"~~J r~n a.t~.d h·td:· a-~.~t.rnbl~~:·. 

NO'fE: If N:h ic/. i~ (:quipped wi.f h o. radioJM· .~h •'(•Ud, 
if iR netd!:'W?I to ~ep,u·aJt it fr~nfi. /'i!di.,It<:! l 1i fwi/'ifl~,:~~' 
t(;i!W POl 11 !id !tt • .,fal!o (ion •J.t' ::'11 !}i.11t: fmt ;u·<l ''· '.! b o~·fid~J
b/y. 

(.'i) If i:'\l\liplJI>.d with a YiSL:ons fan, re;J~O\'e fan a'l
f;r.mbly (do lltJt unlx·lt fan b!.~de~) ar..d :sh'(.Jlld aH <lt 

the same time. There i:-; !'!ufriei(•nt. roc•ln w mow~ 
•;i:::el•Us fan as!"embly i.owarrl radkitor and dH:u· •:,nte:· 
p!llnp. 

NOTE: 3tu•l:J i'l lt.'O.f•:~r 1mr,;p ma!l bw:k out. !~{ 1n1t.er 
v•urt.p l• .. ·hen Ji~if" am remo·v(·d P~'~'t'(;·ntitt.f.J .iln: '-~·~sembty 
front c/.(;arirl.f.J u~oh !' p1111l [1. rn ! he l'i.'f'fl.t t.h i;; h!1Jipt;n:-;, 
iw>fa)l a th•·J.t.bh: ktJ.! or •• ~! wllsJ and rem()n' . .;;r.ud(.<~). 

lf;J l.f Vt.•hkk it; equipped with a.ir <~<mdHinning. in
;;tall a d(1uhk nut 1.111 air t.l,)nditioning eompressor 
braeket to '.VU.ter pmnp stud and l't:lli0Vt~ ~tud (fi~. 
2-17). 

AC COMPRESSOR 
MOUNTING STUD 
{REMOVE FOR 

AIR COMPRESSOR 
BRACKET MOUNTING 
SOL TS (DO NOT 
REMOVE FOR WATER 
PUMP REMOVAL) 

WATER PUMP WATER PUMP 
REMOVAL) MOUNTING STUD 

FRONT HALF OF AIR PUMP 
POWER STEERING PIVOT BOLT 
MOUNT BRACKET 

AIR PUMP 
INNER SUPPOR1' 
aR~CE 

Fig. 2-17 Wate.•· Pump Mounting-· V-8 Engine 

NOT:E: Ren~o;-;a! .if thi.~: ~:f?J.(J d!,;l:·~u·t.•;~; l't:~••l·•'o:·•;.·; 
s:..·o ~.~j p y-~:'.;;~o r :.-uo .~, tr f~·n:.~' b ;··~·,.~ ... i:· .:.~t 

:·:~ .. J J~.c.~rr:f,\J!.; ah.c·:r;Hit.•_.,,. and !~·itf·.:n·u· r.r~~(·~·~ t ~::·~~.:1~-~r.·:·· 

bly <~ nd pl.'h::f' a~,id(:. Ilo not d:~c:~mnt•ct ·;•.·ire:>. 
(31 If euuippt'rl ',\·ith !)O''':T :;ret:·riu;~, :\:mn:•: 1'il'r, 

n::ni; th<tt a~taeh ['10·~.·<,r ~lC:• !'ttl~": PlliL!) to n~&!' h;.,.Jf (rl 
r·ump i.'lhn.mti:t\.( bnie.Kd. 

f~·\) I:(~rnnr,t~· ~~·to tK~ltf:, ~h.:=·.L ~.f.t: \i..·~h :;· ... ,)n{ h ·.tJf ~}i 

br::t.:::h:(-:-c. to !'t~ar h::·~ ;.f. 
f1t'.' R.~: .. rrc/'1·~~ r()!~:i;;~.Hfn~~ ·.~pr.:e~· halr f: ·.:'r~t ir:J~·~·;· ·~tf.r 

p;l!';1.f) ,·!r .. •.pp•:t'E't .:.-1·~ .. ~(-'t.l. f4Jt~~.:.~:;n }(_,-.,·r,t ·,.lJ)ll. (:{''":.fi. jf':.\D t.·~·:;~cr.·· 

a.·;;.:.:·~.(! f~· o J n ~)fi l,'t·t:t .~; tt:tf·r·~.r~,{· fror: i tJl··af~k(·f .. t. {';~~: .. ~l·· -~ ;· .~. 
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2-14 COOLING----------------------

(11) Remove front half of power steering bracket 
from water pump mounting stud. 

NOTE: If vehicle i.e; equipped with a radiator shroud, 
it i.e; necessary to separate it from radiator to facilitate 
removal and installation of engine fan and hub assem
bly. 

(12) Disconnect heater hose, bypass hose, and lower 
radiator hose at water pump. 

(13) Remove water pump and gasket from timing 
chain cover. 

(14) Clean all old gasket material from gasket sur
face of timing chain cover. 

Installation 

(1) Install new water pump and gasket to timing 
chain cover. 

(2) Tighten retaining bolts to specified torque. 
(3) If removed, install front section of power steer

ing mount bracket, power steering pulley and drive 
belt. 

(4) Tighten drive belt to specified tension~ then 
tighten pulley retaining nut to 55 to 60 foot-pounds 
torque. 

(5) If removed, install air pump drive belt and 
tighten to specified tension. 

(6) Install alternator and mount bracket assembly . 
(7) Connect heater hose, bypass hose, and lower 

radiator hose to water pump. 

NOTE: Vehicles with a shroud should have radiator 
removed previously as bolts that attach shroud also 
retain radiator. 

CAUTION: Check to be sure the wire coil is installed 
in the lower radiator hose. Failure to install thi.<~ coil 
will result in the hose collapsing during high engine 
rpm . 

(8) Install engine fan and hub assembly and tight
en retaining bolts to specified torque. 

(9) If equipped with a viscous fan, install shroud 
and fan assembly at same time. 

(10) Ins tall alternator drive belt and tighten to spe-
cified tension. 

(11) Connect upper radiator hose to radiator. 
(12) Connect battery negative cable. 
(13) Fi ll cooling system with a 50 percent Jeep All

Season Coolant and 50 percent water mixture. Operate 
engine with heater control valve open un til thermostat 
opens. Shut off engine and recheck coolant level. 

Radiator Maintenance 

The radiator should be free from any obstruction to 
airflow. This includes bugs, leaves, mud, emblems, 

t1ags, improperly mounted license plates, or collision 
damage. 

NOTE: Dirt may be removed by blon>ing shop air 
from the engine side of the radiator through the fins. 

Several problems may affect the ability of the 
radiator to perform properly: 

• Bent or damaged tube. 
• Corrosive deposits restricting coolant flow. 
• Tubes blocked due to improper soldering. 
Damaged tubes which affect proper operation must 

be repaired. Leaks can be detected by applying 3 to 5 
psi air pressure to the radiator while it is submerged 
in water. Tubes should be repaired with solder. 

A clogged radiator can be restored by reverse flush
ing or by solvent cleaning. 

Solvent Cleaning 

In some cases, installing a radiator cleaner (AMC 
Radiator Kleen, part number 8990397) prior to flush
ing will soften scale and deposits and reinforce the 
flushing operation. 

CAUTION: Be sure to follow directions on con tainer. 

Reverse Flushing Radiator 

CAUTION: The cooling systern normally operates at 
12 to 1.5 psi pressure. Exceeding this pressure may 
damage the radiator, heater core, or hoses. 

(1 ) Disconnect radiator . 
(2) Attach a piece of radiator hose to radiator bot

tom outlet and insert flushing gun. 
(3) Connect water supply hose and air supply line 

to flushing gun. 
( 4) Allow radiator to fill with water. 
(5) When radiator is filled, apply air in short 

blasts, allowing radiator to refill between blasts. 
Continue this reverse flushin g until clean water 

flows through top hose. If flushing fail s to clear 
radiator passage, the radiator will have to be cleaned 
more extensively by a radiator repair shop. 

Engine Flushing 

(1) Remove thermostat and reinstall thermostat 
housing. 

(2) Attach flu shing gun to upper radiator hose. 
(3) Attach Ieadaway hose to water pump inlet. 
( 4) Connect water supply hose and air supply line 

to fl ushing gun. 
(5) Allow engine to fill with water . 
(6) When engine is filled, apply air in short blasts, 

allowing system to fill between air blasts. Continue 
until clean water flows through leadaway hose. 

(7) Install thermostat. 
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,..----------------------COOLING 2-15 

VIBRATION 

DAMPER"" 

BELT ARRANGEMENT· CJ SIX-CYLINDER • 
WO/AGE, WO/PS, WO/AC 

DRIVE 
PULLEY 

WATER 
PUMP 

ALTERNATOR 

I 
VIBRATION 
DAMPER 

BELT ARRANGEMENT· CHEROKEE AND TRUCK 
SIX-CYLINDER • W/AGE (WO/PS, WO/ACI 

DRIVE 
PULLEY 

WATER 
PUMP 

ALTERNATOR 

I 

BELT ARRANGEMENT CJ SIX-CYLINDER. 
W/PS, IWO/ AGE, WO/ACI 

FAN AND 
WATER PUMP 

\ 

VIBRATION 
DAMPER 

ALTERNATOR 

BELT ARRANGEMENT· CHEROKEE AND TRUCK 
SIX-CYLINDER • W/AGE (WO/PS, WO/ACI 

ALTERNATOR 

BELT ARRANGEMENT· CHEROKEE AND TRUCK· 
SIX-CYLINDER· W/PS, W/AGE, (WO/ACI 

AIR PUMP 

AIR 
CONDITIONING _xo 

-----;A:R 

PUMP 

"' / 

DRIVE 
PULLEY 

I 
I 

\ ALTERNATOR 

VIBRATION 
DAMPER 

BELT ARRANGEMENT - CHEROKEE AND TRUCK 
SIX-CYLINDER W/PS, W/AC, WIAGE J42418 

Fig, 2-18 Drive Belt Arrangement • Six-Cylinder Engines 
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2-16 COOLING --------------·---------,..1 

FAN " ------~::::::: 
ALTERNATOR /J \ //"/ 

0 
' ....... 

....... 
....... 

' 
VIBRATION 
DAMPER 

AIR 
PUMP 

BELTARRANGEMENT - CHEROKEE,WAGONEER,AND 
TRUCK V8 ·WITH STD. COOLING, H.D. COOLING . W/AGE 
W/PS, (W)!AC) 

AIR PUMP 

------- I 

o/-" ao: ·:AN '- \ I 

....... ,' 
....... 

IDLER ' 
PULLEY ~VIBRATION 

DAMPER 

BELT ARRANGEMENT· CHEROKEE, WAGONEER, AND 
TRUCK V8 ·WITH H.D. COOLING· W/AC, W/AGE (WO/PS) 

AIR 

VIBRATION 
DAMPER 

BELT ARRANGEMENT · ALL V8 ·WITH STD. COOLING 
AND WITH H.D. COOLING· W/AGE (WO/PS, WO/AC) 

CONOITI~NG ---J-
\ // I 

PULLEY DAMPER 

BELT ARRANGEMENT· CHEROKEE, WAGONEER. 

AIR 
PUMP 

J42565 

AND TRUCK V8 ·WITH H.D. COOLING W/AC, W/AGE, W/PS 

Fig . 2-19 Drive Belt Arrangement- V-8 Engines 

(8) Connect radiator hoses. 
(9) Refill cooling system. 

OIL COOLER 

An oil cooler is incorporated in the lower tank of 
the radiator on all vehicles equipped with an 
automatic transmission. Hot oil from the transmission · 
is pumped through the cooler where the heat transfers 
to the coolant in the radiator. Two lines connect the 
transmission to the lower radiator tank. 

Should a leak in the oil cooler occur, it can be detec
ted by the presence of oil in the coolant. If oil appears 
in the coolant, check the oil level of the automatic 
transmission. If the oil level is low, check the oil 
cooler fo r leaks as follows: 

(1) Remove transmission- to-cooler lines at 
radiator . 

(2) PI ug one fitt ing. 
(3) Remove radiator cap and fill radiator so bub

bles can be seen. 
(4) Apply shop line air pressure (50 to 200 psi) to 

other fitting. 
Bubbles in coolant at filler neck indicate a leak in 

oil cooler. Should a leak in oil cooler occur, radiator 
must be removed and repaired. 

NOTE: Because of high pressure oil cuoler may be 
sub_jected to, soldering i.'! not allo wed for oil cooler 
repair. All repairs must be silvered soldered or 
brazed. 
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~·------------------------------------------------ COOLING 2-1 7 

Bleeding Air from System 

It may be necessary to bleed trapped air from the 
cooling system. Trapped air will hamper or stop 
coolant flow or cause burping of engine coolant out of 
radiator. 

filled cooling system with the radiator cap off until 
coolant has completely circulated throughout the en
gine, or until normal operating temperature is 
reached. The heater temperature control must be in 
the full HEAT position. 

Bleed air by operating the engine with a properly 
Replenish coolant level, if necessary, and reinstall 

radiator cap. 

COOLING SYSTEM COMPONENTS APPLICATION CHART 

Models Engines 
Cooling Radiator 

Fan 
System Specifications 

I 
I Core Size j CD Shroud Fan 

> > c ( Inches) ! Fins Rows No. Fan Spacer 
N ..,. :> 

17 , 25 "' 00 ... 0 0 5 1:i Cl .\2 l per of Vis· of Diam . Thick -
M 1.{) 0 (.0 (.0 :i Tubes Blades (Inches) 14 15 16 45 46 83 84 N "' M M M ..,. (/) <! Thick- l inch co us ness 

i Width ness Height, I (Inches) 

• • • .~ . · I· • • 26.05 1.50 15.88 13 2 No 4 19.00 1.00 No 

• • • • • • I I • • 26.05 1.50 15.88 13 I 2 Yes 7 19.50 No 

• • • • • • • I I • .. 26.05 1.50 15.88 13 2 Yes 7 19.50 No 

• • • • • • • • • • 26.05 2.25 15.88 15 3 Yes 7 19.50 Yes 

' • • • • • ., • • • 26.05 2.25 15.88 15 3 Yes 7 19.50 Yes 

• • • • • • • • • • 26.05 2.25 15.88 15 3 Yes 7 19-.50 Yes 

• • • • • • 24.42 1.27 16.581 13 2 No 4 15.62 1.77 No 

• • • • • I • • 24.34 1.95 16.33 1 13 3 No 7 15.62 1.13 Yes 

I • • • • 24.34 1.25 15.60 15 2 No 4 19.00 1.88 No 

• • • • • 24.34 1.25 15.60 9 2 No 4 15.62 1.00 No 

I I I • • • • 24.34 1.94 15.60 15 3 Yes 7 19.50 Yes I 

I • • • • • 24.34 1.25 15.601 9 2 No 7 15.62 1.00 No 

J41010 

ENGINE DRIVE BELT TENSION SPECIFICATIONS 

Initial Reset 
Pormds Pounds 

New Belt Used Belt 

Air Conditioner 
Six-Cylinder . . .. . . . . . . . ... .. . . . .. ... .. . . . . . .. .... .. ... .. ..... . 125-155 90-115 
V-8 .. . . . ... . . .. . . . .. . . .. . . .. . .. . .... . . .... .. . . . . . .. . . . . .. . 125-155 105-130 

Air Pump 
All except six-cylinder w/AC .. . . . .. . . . . .. . . .... . . . . .. ... . . . . .. . . . 125-155 90-115 
Six-cylinder w/AC (1 /4 inch belt) . . ... .. . .. . . . . . .. . ... . .... . . . . ... . 40-50 35-45 
Fan .. . .... ... . .... .. ... . .... . .. . .. . ... . . . . . . ... .. . . . .. ... . 125-155 90-11 5 
Idler Pulley .... .. . . ... . .......... .... .. . ... .. . ...... .. . . ... . . 125-155 90-115 
Power Steering Pump . . .. .. . . . . .. . . . .. . .. .. . .. .. . . . . . . . . . . .. . .. . 125-155 90-11 5 

J42421 
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2-18 COOLING -----------------------,.1 

TORQUE SPECIFICATIONS 

Component 

Accessory Drive Pulley Screws (Six-Cylinder) .... . ..................... . 
Alternator Adjusting Bolt .......... . .................. . ......... . . . 
Alternator Mounting Bracket Bolt to Engine ............. . ............ . 
Alternator Pivot Bolt or Nut ...................................... . 
Alternator Pivot Mounting Bolt to Head ............................. . 
Crankshaft Pulley to Damper Screw ........... .. ......... . .......... . 
Fan Blades and Pulley to Hub Screw ................................ . 
Oil Cooler Line Flared Fitting Nuts ........... . . . ................... . 
Oil Cooler Line Radiator Fitting .. . ................................ . 
Thermostat Housing .. . ................... . ..................... . 
Water Pump to Front Block Screws (Six-Cylinder) ...................... . 
Water Pump to Front Cover Screws (V-8) 

COOLING SYSTEM SPECIFICATIONS 

Set-To 

18 
18 
28 
28 
33 
23 
18 
25 
15 
13 
13 

48 in-lb. 

Six-Cylinder 

Radiator Cap 
Relief Pressure 

Thermostat 
Rating . . ............. . ................................... . 
Must be open 0.003 inch ....................................... . 
Fully open ................... . ............................. . 

Water Pump 
Type 
Drive 

Radiator 
Type ......................................... . ......... . 
Cooling System Capacities (Includes 1 quart for heater) 
232 and 258 CID Engines ............................ . ......... . 

15 psi 

205°F 
+3° of 205°F 
228°F 

Centrifugal 
V-Belt 

Tube & Fin 

10.5 qts. u.s. 
8. 7 qts. Imp. 

304 CID Engine ............. . . . ........................................ . .. . 

360 and 401 CID Engines 

Fan 

In-Use 

12-25 
15-20 
23-30 
20-35 
30-35 
18-28 
12-25 
15-30 
10-30 
10-18 

9-18 
40-55 in-lb. 

J42422 

V-8 

15 psi 

195°F 
+3° of 195°F 
218°F 

Centrifugal 
V-Belt 

Tube & Fin 

13.0 qts. U.S. 
11.6 qts. Imp. 
14.0 qts. u.s. 
10.8 qts. Imp. 

Number of blades . .... .. ...... . .......... . ........... Refer to Cooling System Component Chart 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Refer to Cooling System Component Chart 

Drive Belt 
Angle of V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38° 
Width - top of groove . . ..... .. .. . ........ . ......... . .......... 0.391-0.453 
Type (plain or cogged) . . . ...... . .......... . ....... . ............ plain 

38° 
0.391-0.453 
plain 
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3-1 

ELECTRICAL 

Page 

Alternator . . .. 3-7 
Alternator Belt Adjustment .. 3-8 
Alternator Charging Tests . . . .... . . .... 3- 14 
Alternator Component Test and Replacement . . 3-15 
Backup Lights and Switch . 3-61 
Batteries . . . 3-2 
Battery Charging . . ... 3-3 
Battery Maintenance . 
Battery Testing 
Bulb Chart . 
Charging System Diagnosis Guide . 
Cigar Lighter . 
Clock . 
Courtesy and Dome Lights . 
Diode Trio Assembly . . 
Diode Trio Test. 
Directional Signal Switch . 
Distributor ... 
Fuel Gauge and Sending Unit .. 

. ... ..... . 3-4 
. . 3-5 

. .3-76 
. . 3-1 0 
. . 3-65 
. . 3-64 

. 3-61 
. . 3- 13 

. . . . . . 3-15, 3-19 
. . 3-62 

.... 3-43 
. .. 3-48 

Fuel and Temperature Gauge Diagnosis Guide. 
Fuse Chart . 

. . 3-50 
. . . 3-76 

General . 
Generator .. 
Ground Connections . 
Hazard Warning Rasher .. 
Headlamps . 

GENERAL 

3-1 
. . 3-23 

. 3- 1 
. . 3-63 

. .. 3-55 

A 12-volt, negative ground, de system is used which 
utilizes the frame and body for the ground return cir
cuit. 

CAUTION: Burns or other damage may be caused by 
accidentally grounding circuits through careless use of 
tools or by not tightening connections in energized cir
cuits. 

A 12-volt electrical system can generate an arc that 
can ignite gasoline that has been spilled or seeped 
from the fuel system. Disconnect the battery ground 
cable before removing any electrical component. 

GROUND CONNECTIONS 

First check for a poor or no ground condition when 
checking for electrical malfunctions such as erratic 
temperature and fuel gauge readings, directional 
lights glowing when headlights are operated, wind
shield wiper motor attempting to operate when some 
other electrical component is operated. 

All models have the battery grounded directly to 
the engine and to the right front fender inner panel. 

Headlamp Switch . 
Horns and Horn Relay . 
Ignition Coil . .. . 
Ignition Switch . 
Ignition Switch Test . 
Ignition System ... 
Ignition System Diagnosis Guide . 
Instrument Cluster . .. 

Page 

3-56 
... 3-64 
. .. 3-42 

. 3-52 
3-55 
3-39 

. ... 3-41 
. 3-45 

Lighting System . . . . ... . . ... . . ... . . .. . . . .. . 3-55 
Main Harness Connector .. 
Oil Pressure Gauge and Sending Unit Test . 
Parking, Side Marker and Directional Lights . 
Radio . 

3-2 
3-47 

. . 3-5611 
. 3-65 

Radio Antenna . 
Specifications .. 
Speedometer ... 
Starter Cable Test . 

. . ..... . ... . . . . . . . . .. .. .. . 3-73 

Sta rter Motor Diagnosis 
Starter Solenoid Test . 
Starter System . 
Temperature Gauge and Sending Unit . 
Tools . 
Tor que Specifications . 
Trailer Towing Packages ... 
Voltage Regulator . 
Voltage Regulator (Generator) . 

.. . ' . . . 

3-75 
3-64 
3-38 
3-34 

. . 3-38 
. .. . 3-29 

3-48 
3-77 

. . 3-77 
.. . 3-74 

3-22 
. 3-26 

To complete the ground return circuit from the load 
(bulb, gauge, etc.) back to the battery, the ground con
nections and their locations are as follows: 
Instrument Panel - The hi-beam lamp, turn signal in
dicator lamps, panel light ing lamps and the constant 
voltage regulator (CVR) for the fuel and temperature 
gauges ground at the instrument cluster or panel for 
all models. 

Frame - to- Engine Ground - All models util ize a 
ground strap. Six-cylinder engines have a strap 
attached to the left motor mount; V-8 engine strap is 
attached at the right motor mount. 

CJ Models 

The instrument cluster is grounded by the four 
mounting studs welded to the instrument panel (fig. 
3-1). 

Note the ground contact for the CVR (fig. 3-2). The 
regulator is part of the fuel gauge and depends on this 
ground to regulate voltage to the gauges. 

The Hazard, Wiper Washer, and Lights panel lights 
are grounded by a ground wire attached to a screw at 
the lower lip of the instrument panel. 
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3-2 ElECTRICAL---------------
______ ,. 

Cherokee-Wagoneer~ Truck 

'l'lw t;1u~te:r i:;; g.f'I)UiHkd (rom pin terminal on th<~ 
dns b·!r t,(', :'t mtilllil.in~ !'t:rew nn i..lw l<.H'h.~r lip 0f the in
~trum~nt pan<~! <H tb.~ €.i:~rwr:e ieft-hnnd t~irh:. 

J42708 

Fig. 3-1 lostrvment Clustftr Gr'lund · CJ Models 

CONTACT FOR 
CVR GROUND 

.>42709 

Fig. 3-2 Constant Vo!tng~ Regulator Grovnd - CJ Models 

MAIN HARNESS CONNECTOR 

'J'h1: Gbel'('·1.:-~r:·, W;:.~~r:nl':i;r ;<.nd Trn<· ~ model& htH: a 
rnairt \VJ r; rlg } .. ar.ru.~~·.,fl <.onTJt::(.\'.ol·' ]t),.~;:tt!:~d at. tht' !r.<t up ... 
per cn·u,::·,· of t!.-,,~ ::.~.~:-;,.•:,,nJ (da:S.tb.:l::;.nl,:. 

'ri't~ e,:;nn·r.~t· ~ .. ·~ .. r e:~·t~) bf' r(:i~'H~~· ·r c ... d. ~: t(H71 'l:h~-=- rJa.sh paJh~1 

by : .. errF~ t1 i11~1 ~J~<~ ~:(·r;·:·.fr t"Jjt frr.:n.l th~ P.Lg1n~ '~'.;ntp.:.nt~· 
trH.:nt sLi~· and t~~e l.'t\'~, f1 ;~ ~; hilx:k a~i:adi i !1(; i:H.' rt?.ws 

f noni ~h~ d!·i-:er'~ sid·~- B.:: carefol nc•i. tG bend th•~ .male 
StJadr. l.f:rrn fn ;-~.! :-: w!(t;;.ll remo;\·in~; or :;lwi.al!ing th~~ !:(In~ 
IH~<;t () I '. 

f f ~1.~~: ··~v·h·~·.::. H.it:·· i~"~~j·JJ ~lCCd. ::,~ r. ti·,~ t~l1~{'t·r,.f (~t)!q.}')att.·· 

T(H~n t ·.:~5d.f.:. ~he t~~~'!r~.hlu.J ·.)i,:!'..:Ui L'.~·: n~.U '~l !~e r~-;t:e;lh~d 1-'Jith 
;,~ •l m·:,,;;,h·! •-;c.:.lr!!'. 
N'()T'f:! L-)(t .,.,ot ·: ~~,~·~· .~tr·{n!·.~- ~~·.~,-n~? t .. ~:··.'t~·'.J .... ~1/t!Jk ·1.!: i:;. .·a:~uit·· 1'. 

Loc-ated nca r the J.eit upper cornt·r of the main h ur
n<:ss conneet.or i~ a connect:nr f()r the fr-ame harnt:RI': 
and tht) elt:.ctrkal t.Hi.lgatt- wind(lw. On m.odels withoul. 
the el<'<:t.rie ~.a.il~at~, HrJ!~ of the ie!'m! nt;.l:- of the 3-wl'ty 
r,(,nnectol· ma.y },,_. u.!J•·)d t.j> tmpply powe.t' for ()th~?.r 
ae.cessor.it~~ !f desin~d by 'installing a 30-amp fww or 
dreuit brn~tker in r:he powc:·l' tailgate poi\ition <Hl t'ht~ 
fuse b!oek !O(:att~d lHo.Xt to the ~1.-way fla~her. 
CAl:TION: TM.'3 1:h·r:u£!. i.t-; li:~,~= regmrl.les.<t of the i{t m:
tum. su:itch.JI(,.s i l.irrn .. 

BATTERlES 

Three mod(~!~ are llSecl , each having r. difft-rcn l 
a..mperc- hour ratinl:( to pr.ov ide tlw ~tarting p<JWCI' 

nc(~d<:'d for vari(Jus 1.-mgine applh:ationH. All batreri<~s 
URc:d arc 12-vott lead-acid unit~. Batter-ie:> \vith cells 
anchorect in er.10xy are mwd to pr.l"vent damage from 
vihratinn encounttrerl in oCf the road use. Replace
ment batt.eri(.'s should meet utility ·.- ~hiclc sp<!ci fica
t il>nS. A t(:gular p~scngcr car battery W(1uld hav~ a 
relali r;cly short li.fe if used in a otility vc~hicle. 

The negative post of a Wt\t.--eharged batterr is color 
coded tl) indica!.'~ amJ,ere hour capaeity as foilo\vs: 

• Green -SO Ampere Hour 
• Yellow- i'iO Ampere Hour 
• Black- 70 Ampere H11Ur 

Positi\'E! identiiieation r,f the hattery as to ampere 
hnur rating can be made by referri11g to the catalog 
number oo the battery cov·er decal ( fig. 3-:n 

)41 27.4 

Build Code Information 

Rt.!~u·vp ~ap:.t<:i t.F i~ de:fined 11:: th~. n 1111".l.it\r ()f 
rn\nu~r::s :L ne's, fnrty c:h;u-g~d ~Ja!:ter:y ht ~0 d<:grees F 
U~G .? degr(:•:.s C) t~~n bt. di:~~.~htH'f.{!'il 111. a sr.li!ady r~ttf.: of 
~r. <.tnJ [lt~rf'S ~1.nd n!~t.t:u r;a. tn ~' .,,.,.~ t:.~~~~ •Jl 1.'7.5 \~=··nb .. ;.; p(:'r 

r:d l !). ii.b\J •:nH'.; ~l)tr:<i j·.;n:~:uy ''ll!.r . .a \~~) '.:.:• h i.;::h1!r J~P.P 
'h:-ttt.c1: i€~~ ha·~.,~ ;.;. :~·+·;~~,~r~; t <~ . .:t'PlH~. ! t .. ~/ r·::u:ir.,.g· a.! forifP.vs: 
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~·--------------------------------------------------~ 

AmpHr Catalog Cap. 
Rating Number (Minutes) 

50 2480X 73 
60 2488X 93 
70 2495X 106 

Starting Procedure - Discharged Battery 

The correct method for a car with a dis· 
charged battery is with either a portable starting unit 
or a booster battery. When using either method, it is 
essential that connections be made correctly or 
serious damage to the electrical system may occur. 

When using a pot;table starting unit, The voltage 
must not exceed 16 volts or damage to the battery, 
alternator, or starter may result. Because of the 
accompanying high voltage, a fast charger must not 
be used for booster starting. Before connecting jum
per cables to a discharged battery, remove the vent 
cap and cover the cap openings with a cloth. 

CAUTION: Baftery aetion generates hydrogen gas 
which is flammable and explosive. Hydrogen gas is 
present utithin a battery at all times even when a bat
tery is in a discharged condition. Keep open flames 
and sparks (including cigarette.<;, cigars, pipes) away 
from the battery. Always wear eye protection when 
working with a battery. 

WARNING: During cold weather, if fluid 1~'5 not 
visible or ice is evident, do not attempt to jump ;:;ta:rt 
as the battery could rupture or explode. 

The battery must be brought up to 40 degrees F 
and water added (if necessary) before it can be safely 
jump started or charged. 

Remove the vent caps from the booster battery and 
cover the cap openings with a cloth. 

CAUTION: If the car started a bat-
in another car, the cars rnust not contact each 

other. 

Do not connect the jum
per to the carburetor, air <;u:au.<o::L or fuel line. Keep 
the cable clear of belts and 

When .. "'''""'n""" 

Fig. 3-4 Battery Jumper Cable Connections 

BATTERY CHARGING 

Slow Charge 

Slow charging is the 
ing a battery. The slow 
used, regardless 
vided the 
and is not frozen. 
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3-4 ELECTRICAL-----------------------,.. 

all cells are gassing freely and three corrected 
specific gravity readings, taken at hourly intervals, 
indicate no increase in specific gravity. 

Fast Charge 

Always disconnect one battery cable before using 
a fast charger. 

A battery may be charged at any rate which does 
not cause the electrolyte temperature of any cell to ex
ceed 125 degrees F and which does not cause excessive 
gassing and loss of electrolyte. 

A fast charger cannot be expected to fully charge a 
battery within an hour, but will charge the battery 
sufficiently so that it may be returned to service and 
then be fully charged by the vehicle charging system, 
provided the vehicle is operated a sufficient length of 
time. 

Frozen Electrolyte 

A3/4-charged automot ive battery is in no danger of 
damage from freezing. Therefore, keep the batteries 
at 3 / 4 charge or more, especially during winter 
weather. 

A battery in which the electrolyte is either slushy 
or frozen should be replaced. Batteries with this condi
tion, depending on the severity of the freeze, may 
accept and retain a charge and even perform satisfac
torily under a load test . However, after 120 to 150 
days in service, a reduction in capacity and service life 
will become apparent as the individual plates lose 
their active material. 

FREEZING TEMPERATURE CHART 

Specific 
Gravity 

(Corrected 
to 80° F) 

1.270 
1.250 
1.200 
1.150 
1.100 

Discharge Chemical Action 

Freezing 
Temperature 

(oF) 

-84° F 
-62° F 
-16° F 

+ 5° F 
+ 19° F 

A cell is discharged by completing an external cir
cuit such as cranking a starter motor. Sulfuric acid , 
acting on both positive and negat ive plates, forms a 
new chemical compound called lead sulfate. The sul
fate is supplied by the acid solution (electrolyte). The 
acid becomes weaker in concentration as the discharge 
continues. The amount of acid consumed is in direct 
proportion to the amount of electrici ty removed from 
the battery. When the acid in the electrolyte is 
partially used up by combining with the plates and 

can no longer deliver electricity at a useful voltage, 
the battery is said to be discharged . 

The gradual weakening of the electrolyte in propor
tion to the electricity delivered is a helpful action in 
that it allows the use of a hydrometer to measure how 
much unused acid remains with the water in the elec
trolyte. This information then can be used to deter
mine approximately how much electrical energy is left 
in each cell. 

Charge Chemical Action 

The lead sulfate in the battery is decomposed by 
passing a current through the battery in a direction 
opposite to that of the discharge. The sulfate is expel
led from the plates and returns to the electrolyte, 
thereby gradually restoring it to its original stength. 
Hydrogen and oxygen gasses are given off at the nega
tive and positive plates as the plates approach the full 
charged condition . This is caused by an excess of 
charging current not totally accepted by the plates. 

BATTERY MAINTENANCE 

CAUTION: Always observe the correct polarity. 
Reversed battery connections may damage the alterna
tor diodes. 

The NEGATIVE battery terminal is connected to 
the engine and to the fender inner panel. 

It is very important that the battery be in a fully 
charged condition when a new car is delivered or a 
replacedment battery is installed. The continual op
eration of a partially charged battery could shorten its 
life. 

Fluid level in the battery should be checked periodi
cally and replenished with distilled water, if possible. 
However, drinking water free of high mineral content 
may be used. In extremely hot weather, check more 
frequently. Add water to each cell until the liquid 
level reaches the bottom of the vent well. DO NOT 
OVERFILL. 

The engine should be operated immediately after 
adding water, particularly in cold weather, to 
assure proper mixing of the water and acid. 

The external condition of the battery and th e cables 
should be checked periodically. 

The holddown should be kept tight enough to pre
vent the battery from shaking to prevent damage to 
the battery case. I t should not be t ightened to the 
point where the battery case will be placed under a 
severe strain . 

Particular care should be taken to see that the 
top of the battery is free of acid illm and dirt be
tween the battery terminals. For best results when 
cleaning the battery, wash with a diluted ammonia or 
soda solution to neutralize any acid present and then 
flush with clean water. Care must be taken to keep 
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,.1---------------------- ELECTRICAL 3-5 

vent plugs tight so that the neutralizing solution does 
not enter the cells. 

To ensure good contact, the battery cables should 
tight on the battery Check to be sure the ter
minal clamp has not stretched. This could cause the 
clamp ends to become butted together without 
actually being tight on the post. If the battery posts or 
cable terminals are corroded, the cables should be dis
connected by loosening the terminal clamp bolt and 
removing the clamp with the aid of a puller. Do not 
twist or pry on the cable to free it from the battery 
post. Clean the terminals and clamps with a soda 
solution and a wire brush. After the cables are connec
ted to the battery posts, a thin coat of grease should 
be applied. The battery ground cable and engine-to
crossmember ground strap also should be inspected 
for a good connection and condition. 

CAUTION: Explosive gases a:re present within the 
battery at all times. A void open flames and sparks. 

BATTERY TESTING 

When testing a battery, perform the following steps 
in the sequence listed. 

(1) Take hydrometer reading - if specific gravity 
indicates below 75 percent full charge, battery must be 
charged before any further testing can be done. 

(2) Charge battery - a battery which does not 
accept a charge is defective and no further testing is 
required. 

NOTE: A su~fated battery may require an overnight 
slow charge to determine if the suljation is light en
ough to be broken down by a cha:rge. 

(3) Perform heavy load test as outlined in this sec
tion - a battery which is over 75 percent charged and 
does not pass the heavy load test is defective. 

(4) In rare cases, where a battery goes dead and 
no apparent cause can be found, the battery should be 
fully charged and allowed to stand on a shelf for three 
to seven days to determine if self-discharge is exces
sive. The Self-Discharge Data Chart shows allowable 
self-discharge for the first ten days of standing after a 
battery has been fully charged. A fully charged bat

is a battery which does not increase the electro-
after continuous hours of 

h'lt'ra¥·u IS at 10 F and 
of 1.240. The actual specific 

is found as follows: 
of above or below 80 degrees F 

f1t'!TrP<P<> minus 10 
10 (Each 10 

BARREL---« 

FLOAT---..... 

THERMOMETER 

DISREGARD 
SLIGHT 
CURVATURE 

A42143 

Fig. 3-.5 Hydrometer and Proper Method of Reading 

Temperature is below 80 degrees F, so temperature 
correction is subtracted. 

Temperature-corrected specific gravity equals 1.240 
minus 0.028 1.212. 

A fully charged battery should have a specific grav
ity of 1.250 to 1.265. 

SPECIFIC GRAVITY CHART 

State of 
Charge 

Fully Charged 
75% Charged 
50% Charged 
25% Charged 

Specific Gravity 
as Used in Cold 
and Temperate 

Climates 

1.265 
1.225 
1.190 
1.155 
1.120 

Specific Gravity 
as Used in 
Tropical 
Climates 

1.225 
1.185 
1.150 
1.115 
1.080 

of all cells is above 1.235 
but the variation between cells 

it is an indication of an 
and the unit should be removed 
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3-6 ELECTRICAL-----------------------,.. 

SELF-DISCHARGE RATE CHART 

Temperature 

100° F (37 .8° C) 
80° F (26.7° C) 
50° F (10° C) 

Hydrometer Test 

Approximate Allowable 
,$elf-Discharge Per Day 

For First Ten Days 

0.0025 specific gravity 
0.0010 specific gravity 
0.0003 specific gravity 

Prior to testing, visually inspect the battery for any 
damage (broken container, cover, loose post, etc.) that 
would make the battery unserviceable. The correct 
method of reading a hydrometer is to have the liquid 
in the hydrometer at eye level (fig. 3-5). Disregard the 
curvature of the liquid where the surface rises against 
the float due to surface tension. Draw only enough liq
uid in to keep the float off the bottom of the hy
drometer barrel with the bulb released. The hy
drometer must be kept vertical while drawing in liq
uid and taking the reading. Care should be taken 
when inserting the tip of the hydrometer into the 
cell, to avoid damage to separators. Broken 
separators could result in premature battery failure. 

Hydrometer floats are generally calibrated to indi
cate correctly only at one fixed temperature - 80 
degrees F. The temperature correction amounts to ap
proximately 0.004 specific gravity, referred to as 4 
points of gravity. For each 10 degrees F above 80 
degrees F, add 4 points; for each 10 degrees F below 
80 degrees F, subtract 4 points. Always correct the 
readings for temperature variation. Test the specific 
gravity of the electrolyte in each battery cell. 

Perform the hydrometer test as follows: 
(1) Clean outside of battery with a solution of bak

ing soda and water. Make a visual inspection of con
tainer, covers, and terminal posts. Remove vent plugs. 

(2) Add water if necessary to bring electrolyte to 
the proper level and apply a fast boosting charge of 
approximately 35 amperes for 10 minutes. Then take 
and record temperature corrected hydrometer read
ings . Proceed to step (3). 

(3) Apply a fast boosting charge of approximately 
35 amperes for 30 min utes. Record temperature cor
rected hydrometer readings. If cells show a slight or 
no increase in hydrometer reading, proceed to step (4); 
otherwise determine replacement as follows: 

(a) If the variat ion in temperature corrected 
hydrometer readings found in step (3) is 30 points or 
more for the individual cells within a battery, replace 
battery. 

(b) If one cell lags behind in gravity and its 
electrolyte when drawn into the hydrometer is dis
colored with the remaining cells relatively clear, re
place battery. 

(c) If the electrolyte in more than one cell is 
discolored, replace battery . A battery in this condition 
has been damaged in service by heavy cycling or elec
trolyte has been frozen. 

NOTE: When replacing a battery with damage 
caused by heavy cycling, the alternator should be 
checked to determine if it has sufficient output to 
satisfy the electrical demands of that particular 
vehicle. Also the nex t larger size battery should be in
stalled, ifpossible. 

(d) If all cells show a more than slight increase 
in temperature corrected gravities (with variation 
within 30 points) and have clear electrolyte, battery is 
probably only discharged and can be returned to ser
vice. 

( 4) Sulphated batteries may be brought back to 
serviceable condition by a slow charge (3 to 4 amperes) 
for 48 to 72 hours. After this charge, all cells should 
read at least 1.250 corrected gravity and have clear 
electrolyte; if not, the battery is not serviceable. If the 
variation in hydrometer readings is more than 30 
points, replace battery. 

Heavy Load Test 

NOTE: The following instructions refer to amserv 
Battery-Alternator-Regulator Tester, Model 21 -307. 

(1) Before performing a heavy load test, battery 
must be fully charged (refer to Slow Charge). 

(2) Turn carbon pile knob of battery tester to OFF 
position. 

(3) Turn selector knob to AMP position. 
(4) Connect test leads as shown in figure 3-6. 
(5) Turn carbon pile knob clockwise until ammeter 

reading is equal to three times the ampere hour rating 
of the battery: 

150 amperes for 50 amp hr battery 
180 amperes for 60 amp hr battery, etc. 

(6) Maintain load for 15 seconds, turn selector 
switch to VOLTS and read the scale. 

If the voltmeter reading was 9.6 volts or higher 
with the battery temperature at a minimum of 70 
degrees F, the battery has good output capacity . If 
less than 9.6 volts, replace the battery. 
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000000 
A42144 

Fig. 3-6 Heavy Load Test 

Battery Storage 

A H automotive wet batteries will discharge slowly 
when ::;tored. Battf!ries diseharge faster when warm 
than when cold. f'or example: at 100 degrees F (37.8 
flt~gree:; C), a normal s~lf-discharg€ of 0.0025 ~pecific 
gravity per day could be expected. At 50 dt~grees 1'' (10 
rkgret~;; Cl. a di:;dHtrge of 0.000:3 specific gravity would 
bl: normal. 

Before ~torage. clean the battery cas<~ with a bakillg 
sorltl sCJlut.ion and wipe the ease dry. When storing a 
battery·, ehar~e follr (ntl change in :spt!cific gravity 
;:~fter· three readings taken one hol1r apan) and then 
::~tore in a~ r~01)l and dry a plaee as pos!'lihit~ (refer t.o 
Fref~z.ir:g Tenpcra1 ur<! (:hart}. 

At lERNA TOR 

An fd!·e:·nHt'f,r i'::l an eif.'dt'IJ·!!it.:'du;,nic:a! de~·ir:r. prr•
li ndn~ altern;tting (7Ul'!'':~nt l:u~\ which is c.:h~mged into 
dire<"! (~nrt•:r;t. (de) b~- r~dif1e~· diode~. 

Trif ~Jt•.w~\r. .. tt•r ~~nq>kr~ a thr~e-vhh~<:' ;;tai.or wind
'i:r.g Tiif ro~·.!~· cr•ni-'i:il:" ()(a :fidd <:e1il f~n<:a~·wd I.~~~I.W!'I.!ri 
~if J'IC·i<·!•i tfll'.<rl~·,iv~:•d s~t·tkm-:;, tJrududng a 12-po[i: 
:·::<•f!.!h~i,i;~ fi1.:+l w:~L :t~t".<•rlif.:.i.ili~ wwth ;·~~;d :M.Ittt.h l;c))f.~. 

Hy rotating th(l rotor iMide: the liita.to!· .. an nitel·n~tting
current is ind~wt•d in the ~t.uhn· w!nd~ng£.:. This a.h:cr
Hnting current i'!-! changed lo dirt•t.:.i. ~·1:-n·ut hr di()des 
atHJ conduc:tNJ to !he ompnr t~~rmiuul a:id n:gulator 
t.cr min a.i~. 

Only a fmmli amount c,f (::ur.~n: ~appn.ximat(•ly ~ 

amperc$J p<l~!->c:~ through the !m:.~b!~S to i.~xcile t.hl' 
field winding:::: in tlw rotoL .f.<\w tlus n·:;..~on, hru'ih lif\' 
is considm·abJy longer than in a gen<>.rat•}.r. 

Alternators used in clm.iunetion with 4\' carhuret•m; 
have an e:-ttrrt termin<~l 011 th(.: rear housing ·~·hi<~h pl.'n· 

vides appn,xirmrtcly Se'ii:n voll~ of a!tcmatiug eurrent 
to a beating element loeMNI in tlw earhut~tor rhoke 
CO\'E~r {fig. a-7). 

VOL TAOe REGULArOil 
CHOUNO lEFIM!NAl 

fig. J. 7 Alterrmtor .. Rear Vi~!w 

Ahernafor Identification 

Tlu: n<tnir.plHt<~, ri,,e!wl !/, t.Le re:lr huu.'\lng, o.mbin~ 
\'Oll~gE:, typ•- 1:.f :_:!nrar~d, <;erial. r!m:nhn: amperagC' rat· 
ing. nnd Hif,dtj nuJ:J~~':r inf~~rtrt(+.1:}nn. 
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3-8 ELECTRICAL ----------------------,..1 

The alternauJr code is stamped on t.h(! end of the 
rear hom~ing in iarge black numhers: 
E;xample: 

185 
Vendor 

IMotorolaJ 

Maintenance 

:1 
Year 

(3-1973, 4 -1974) 

18 
Week 

\1,-'he.n the engine is serviced. check the wiring for 
damage from accumulation of ice or mud. Cheek the 
drive belt for proper tension and other defects such a 
glazing, cracking, fraying, etc. 

Check for misalignmlmt of pulleys possibly caused 
by a broken mounting bra<'kct or loose mounting 
bracket bolts. 

Lubrication is not necessary since the bearings are 
sealed. 

Alternatot• brush life depends primarily on the 
amount of dust and dirt encountered. Replace brushes 
when wear exceeds one-half the original length of the 
brush. 

Cheek for clean and tight cable connections at the 
battery posts, engine block and starter relay. 

Alternator Belt Adiustment 

A belt which has been in service for some time 
should be checked first for general condition before 
attempting an adjustment. If it is severely cracked or 
oii soaked. it should be replaced. 

Install Belt Strand Tension Gauge W-283 or J-23600 
on the longest accessible span. midway between pul
leys (fig. 3-8). 

fig. 3·8 Che<king Belt Tension with Gauge J-23600 

NOTE: W!nm Wiing W-28:1 ou a .,/.oiehed belt, the 
middle .trnom· <~f th.(· fl(.t:?.tfJe should be in t hP ·r.otched 
cr.tl.'ity (~(the belt. 

Loosen lh~ alternator mount bolt and the adjusting 
strap saew. Move tht1 altt:!rnator away from tJw en
gine by applying pressure at the front housing with a 
suitable tool (fig. 3-9 and 3-10). 

Tighten the adjusting strap screw and mount bolt 
white maintaining the specified tension. 

Fig. 3-9 Adjusting Belt Tension ·Six-Cylinder Engine 

Field Excitation and Indicator Bulb Circuit 

Figure 3-11 illustrates the four connections required 
for regulated alternator operation: ground, field, 
regulator and output. 'fhe ground wire is rf~Quir~~d for 
voltage regulator operaiion only. The alternator is 
grounded through tht~ mounting bracket on tnc cngim• 
and does not Tef!Uire an t'XU>..rior gr(•und. 'fhe ground 
an1l field tet·minals of the alternatr•r conne('t fh e. two
termillal fcmule comwdn~· t)f th•~ •,.;.·irf~ harm:~~-

:~inte there is littlu n~sidual ma~neti:;m in tlw ;~rtc~r
nator, it is n<~ce~~ary to supply a smo.ll amoum of ex
<~it.ation curreut to the ahernaUH' rot()r (fieid 1 windin~~
The c:urrent ls approximately 0.2;) ampereR and wil! 
cause tht:~ indicatc:.r light to opt~rute wlwn the i~nition 
s wih~h i.s t.u rncd m1. ~€~e Jigu n!fl :~-11 and :~-12. 

All rnodcis haY~· b<ts:eally tiw :wnw mPtlw<l of light
in~ t.h·~ altNU).!tur indicator buih <Ui{i prtn1(]ing l):t~ ini·· 
ti.'ll cunf'nt to l:h,, alt~r!latnr fi~:~d br~l'>h. Ti11~ ft>How·· 
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----------------------ElECTRICAL 3-9 

Fig. 3-10 Adjusting Belt Tens ion- V-8 Engine 

ing description is of the circuit app{kault> to CJ 
models. The principleR of operation art~ th~? ::;am(.' a..;; 
for other series of ;Jtwp Yt'hides. aHhough there are 
some diffcr~mcc:5 in c,llur (~oding ~wd in:;tr.u~;wnt 
duster. 

When the ignition is turned on, current is supplied 
from the ignition !-!.Witch IGN te-rminal (green with 
tracer) to the fuel gauge 1-terminal of the instrument 
cluster (fig. 3-11). 

From the fuel gauge I-terminal , the current is 
routed to thC' alternator bulb and then eontinut.>s 
through the bulb to the alternator voltage regulator 
(grey wire). The circuit is completed through the volt
age regulator to the field terminal (green with tracer 
wire) of the alternator, then through the field wind
ings to the ground brush. 

An 82-ohm resistor, locat~~d within the \'Oltage 
regulator, is conneded in parallel ·with the alternator 
indicator bulb. In the event of indicator bulb failure, 
defective bulb socket or wire, field current will he sup
plied through this resistm· by the yellow wir(' from the 
!-terminal of the starter relay when the ignition is 
turned on. The resistor also prevents voltage feedback 
through the ignitjon switch to the battery when th{' al
ternator is charging. 

When the alt(~rnator is operating, the voltage 
regulator senses voltage at the n~gulator tf~rminaJ 
{grey wire) and automatically provides the correct cur
rent to the field terminal (green with tracer wire) of 
the alternator (fig. 3-12). 

This ~arne voltage, through a junction at r.he voltage 
regulator harness connector, is applied to one side of 
the alternator indicator bulb. 

OUTPUT r -------------------1 
BATTERY (SAT l I POSITIVE DIODE ALTERNATOR I 

R 
TERMINAL I ASSEMBLy I 

-l · u~ : 
t j. 

•••• ~ I u: I lj NEGATIVE I He-1 I OIODE i t REO • m H.--J SLIP ~ROTOR ASSEMBLY I I RINGS . . BRUSH I 

l 
STARTER 
RELAY I 

l_ __ ____; ~i 1 ru· _. nGREEN· -' ; REGULATORGROUND 
AlTERNATOR ~ PtNK;__l I ·BLACK____l TERMINAL 

INDICATOR BULB * ~~~~STANCE 'U~ ~ 
11 

I ~ r·-AL'rERNATOR_~ol'T'A-GE . .!!.~.~,liiArOF! -: 

[-Q , /:,--0~\ 1 IGN coiL 

4 
L 1 I 1 

·--~ I ( <g C?} GReEN 1
1 

- ~ -;~-O;M -;ESISTO;- --- --: I 
~! ._:~INSTRUMENT CLUSTER YELLOW·~-- -.MN"-·, I 

! 1.·-·GREY····:e:::J F'UELGAUGE \··TERMINAL LGREVlJ-~J---·-·· .......... ···-~ l 
.................. GRf.'v ............ ----------···· .. ·-·-·-···········-·----·-···-·.; '- tt. .. -· --·--··---- ·-· -· -- ·-·- ___ j 

·--·• -- ORANGE H~!.~U 

Fig. 3-11 Alternator Excitation and Indicator Butb Circuit- Key On· Engine Not Running- CJ Models 
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3-10 ELECTRICAL 

CHARGING SYSTEM DIAGNOSIS GUIDE 

Engi ne running 

Check for loose or worn 
drive belt. Check wire con
nections at alternator and 
regulator. 

ALTERNATOR INDICATOR BULB OPERATION 

High resistance In circuit 
between indicator bulb and 
starter relay, Defective dl· 
ode trio assembly. 

Disconnect wire at regulator 
~ermlnal of alternator. 

,.. 

Shorted positive recti fer di· 
ode In alternator. 

Ignition switch 
shorted. 

Test oattery 
recharge 
as requi red. 

Perform alternator output 
test (voltage regulator in 
c ircuit). 

Perform alternator 
output test. 

Replace voltage regulator. Stop engine. Perform field 
draw test. 

Remove al ternator f or f ur· 
t her testing. 

Remove and Inspect brush 
assembly. 

Remove alt ernator for fur· 
t her testing. 
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~· --------------------------------------------------- ELECTRICAL 3-11 

I BATTE RY CONDITI ON 

I .. ' I Undercharged Overcharged 

I (Requires frequent charging ) (Requ ires adding water frequently ) 

+ t 
Check alternator bel t tension adjust if Check battery case for leaks. Re· 
required place if defective . 

+ • I Check battery cab les and connect io ns I Perform battery heavy load test J 
I I 

+ • t + 
Cab les and connect ions 0 K I I Defective cables or connections I I Battery OK I I Battery fails test I 

+ + + ' Turn off all electrical equip· I Replace defective cable(s). I Test voltage regulator 1 l Replace battery I 
ment. Connect ammeter be· 

Clean and tighten connection (s). 

tween positive battery cable 
and post . 

I 
t Voltage high - check for proper 

I I Ammeter reading 
wire connect ions at regulator; 

No ammeter reading o btained 
black to black, yellow to yellow, etc. 

+ ' Perform battery Remove fuses one at a time 
heavy load test. to locate circuit causing am· Voltage remains high - attach jumper 
Replace battery if it meter read ing. Repair as re· wi re between black (ground ) wire of 
fail s test . qui red. regulator and battery negative termi· 

na l. If this causes voltage to d rop to 

1 
proper level , repair ground wire. If 
vol tage still remains hi gh , replace vol· 
tage regulator 

NOTE: Ammeter will f luctuate ap· 
proximately every 75 seconds if 
equipped with electric clock. 

' 

• I Perform alternator output tests I 
I • • I Output O K 1 I Low or no output I 

' ~ 
Test voltage regula· 
tor. Replace if re- Repair alternator as 
qui red. required 

l 
Test voltage regu la· 
tor. Replace if re· 
quired. 

A42150 
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3-12 ELECTRICAL - ----------------------,.1 

.-----------RED .--

~t 

BATTERY 

STARTER 
RELAY 

AlTERNATOR lli 
INDICATOR :5 ~~~STANCE 

r-----4--=B~U~LB I WIRE 

'0--::· 
INSTRUMENT CLUSTER 

GREY --::;--' 
- FUEL GAUGE I-TERMINAL -

I Al TERNATORVOL TAGE REGULATOR l 
---------------, I 

: I -- -------------j 
0.82 OHM RESISTOR : I 

/ I I 
I I 

I _________ j I 
L ______________ J 

J42712 

Fig. 3-12 Alternator Excitat ion and Indicator Bulb Circuit Engine Running- CJ Models 

v~OCOILAND 
REGULATOR 

"-.. 
TO STARTER 
MOTOR 

TO IGNITION 
SWITCH 

POSITIVE DIODE 
ASSEMBLY 

TO STARTER RELAY 

SLIP RING t 
GREEN W/TRACER 

NEGATIVE DIODE 
ASSEMBLY 

~ 

REGULATOR 
GROUND TERMINAL 

/ 

VOLTAGE REGULATOR 

:~ -_-_-_-_-_-_-..:_:_-_-_{ -:: :_-_-_-.:.::.. --i 
I I 
l I 

- ---------------~ I 
I I 
I i 
I I 
I I 

G R EY-------,r + -·t-r'I>--..N'Io"N'......._----------- ..J 

I I 

TO "ALT"INDICATOR BULB---GREY- -eo----' ORANGE : : 

L ------------- - -- -------~ 
J42713 

Fig. 3-1 3 Charging Circuit 
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,.1----------------------- ELECTRICAL 3-13 

Alternator output voltage is applied through the ig
nition switch to the opposite side of the indicator bulb. 
The output and sensing voltages are nearly equal; 
therefore, the bulb will go out since little or no cur
rent will flow through the bulb. 

Charging Circuit 

The charging circuit consists of three main com
ponents: alternator, battery and the voltage regulator 
(fig. 3-13). 

Charging of the battery is accomplished by supply
ing current directly from the alternator output termi
nal (heavy yellow wire) to the battery, using the 
starter relay as a junction point. The positive ( +) bat
tery cable joins the heavy yellow wire at the relay. 
The alternator is grounded to the engine to complete 
the return circuit to the negative (-) side of the bat
tery. The amount of charge the battery receives 
depends upon the state of charge and internal condi
tion of the battery, proper operation of the voltage 
regulator and the amount of current consumed by 
other loads such as heater, lights, etc. 

The remainder of the charging circuit, that is, volt
age regulation and field current control is outlined un
der Voltage Regulator. 

Alternator Noise Diagnosis 

Alternator noise is usually caused by one of the fol
lowing conditions: Loose or misaligned pulley, worn 
bearings or a shorted rectifier diode (indicated by high 
pitched whine). 

Diode Trio Assembly 

The diode trio assembly incorporates three small 
rectifier diodes (fig. 3-14). The input leads of the 
diodes are connected to the stator windings in parallel 
with the positive rectifier diodes. The output leads of 
the diodes are connected to the regulator terminal 
stud which is insulated from the positive diode heat 
sink and the alternator end housing. 

When the alternator is operating, a portion of the 
ac current and voltage developed in the stator wind
ings is rectified by the diode trio assembly and 
appears as de current and voltage at the regulator ter
minal. This voltage is sensed by the voltage regulator 
to provide excitation current to the rotor (field) wind
ing. 

Alternator output will be affected if more than one 
of the diodes in diode trio assembly becomes opened or 
shorted. 

If one of the diodes in the diode trio assembly 
becomes degraded, but not opened or shorted, the total 
resistance of the assembly will increase and cause the 
alternator indicator bulb to glow dimly. The diode trio 
assembly can be tested for th is condition without 

FIBER WASHER(S) 

Fig. 3-14 Potted Diode Trio Assembly 

removing the alternator from the engine. Refer to 
Diode Trio Test in this section. 

CAUTION: The regulator terminal is used solely for 
field excitation and should never be used as a source 
for running lights or other accessories, as operation of 
the voltage regulator would be adversely affected. 

Positive and Negative Diode Assemblies 

The positive and negative diode assemblies incorpo
rate three silicon rectifier diodes which change the 
three-phase alternating current (ac), produced in the 
stator windings, to direct current (de). 

This is accomplished by the characteristic of the 
diodes to allow current to flow in one direction only. 

Since the diode(s) will pass current from the alter
nator to the battery or load, but will not pass current 
from the battery to the alternator, the alternator does 
not require the use of a cutout relay. 

The electrical circuits of the 37- and 51-ampere 
alternators differ only in the type of stator winding 
used. The main circuit drawing of figure 3-15 
illustrates the Delta Wound stator winding used in the 
51-ampere alternators. The Wye Wound stator wind
ing of the 37-ampere alternator is illustrated in the in
set. 
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3-14 ELECTRICAL --- --------------------,.1 

DIODE 
TRIO 
ASSEMBLY 

STATOR WINDI NG -
51 AMPERE ALTERNATOR 

REGULATOR 
HARNESS CONNECTOR 

Fig. 3- 15 Alternator Circuit 

ALTERNATOR CHARGING TESTS 

A42145 

Various types of charging testers are available to 
perform the alternator and regulator tests outlined in 
the follo wing paragraphs. Identical res ults may be ob
tained regardless of which type is used. For illustra
tive purposes, amserv test equipment is shown. If 
another type tester is used, follow the particular man
ufacturer's operating instructions . 

The following tests are made with all wires connec
ted including the voltage regulator. 

CAUTION: Do not disconnect alternator output lead 
·while alternator is operating. 

CAUTION: Do not disconnect voltage regulator while 
nltemator i.'! operating. 

CAUTION: Do not grouudfield terrm:nnl. 

Alternator Output Test - In Vehicle 

For most complaints, this test is all that is required 
for a pass-fail test . 

(1 ) Connect voltmeter to battery, negative to nega-
tive, positive to positive. 

(2) Start engine. 
(3) Turn on headlamps (low beam). 
(4) Operate engine at 1000 rpm and observe volt

meter reading for approximately two minutes. If volt
age remains above 1:3 volts, alternator and regulator 
are performing satisfactorily. 

(5) If alternator fails this test, perform Field 
Draw Amperage Test and Regulator Bypassed Test. 

Field Draw (Amperage) Test 

This test will determine if there is an open or short 
circuit in the brush circu it. 

(1) Disconnect voltage regulator. 
(2) Connect an ammeter between the battery posi

tive post and the green wire leading to the insulated 
brush terminal ( +) of the alternator. The black wire 
is connected to th e grounded(-) terminal. 

(3) The ammeter should indicate no less than 1-1/2 
ampere and no more than 3 amperes. 

( 4) Turn the alternator rotor slowly by hand. If 
the reading varies, the slip rings require cleaning. Re
move brush assembly and clean with a fin e crocus 
cloth . If amperage is too high, remove brush assembly 
and perform continuity and isolation test as outlined 
under Alternator Disassembly in this section. 

NOTE: If the f ield draw remains too high or too lo1JJ 
after deterrnining that the brush assembly and slip 
rings are in good condition, remove the ctlternator for 
furth er testing of the ro tor field urindings. 

Regulator Bypassed Test 

To determine which component, the alternator or 
the voltage regulator, is at fault for a low or no charge 
condition. 

(1) Disconnect voltage regulator. 
(2) Perform Field Draw (Amperage) Test. Discon

nect ammeter after test. 
(3) Connect voltmeter to battery: negative to nega

tive, positive to positive. 
(4) Start engine and operate at idle speed. 
(5) Connect ammeter between battery positive ( +) 

post and alternator insulated brush. 
(6) Observe voltage reading while slowly increas

ing engine rpm. 
(7) If 16 volts can be obtained, the alternator is 

not defective. 

CA UTI 0 N: Do not exceed 16 volts or dam age to elec
trical components rnrty occur. 

NOTE: A dead battery may require charging for two 
to thrl?e minutes to obtnin 16 volts. 

Voltage Regulator In Circuit 

( 1) Prior to testing, check the alternator belt for 
proper tension. 

(2) Turn off all electrical equipment prior to per
forming test. 

(3) Connect amserv Tester Model 21-317 as out
lined in tester instruction booklet. 
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~·-------------- --------~~~·· ·---~·---·~-~---ElECTRICAl 3·15 

( 4 I 'l'n rn :;t~lt:r'tl~t' knob w AL T 'rJt:S'T'. 
(f')) Start engine aud hold. ~:pec~d bm.\veen lUi)(/ to 

:woo rpm .. 
(6j Ohgnrvl• thO:\ GOOD-nt<:I<' F:CTIVE Ar:r s~a,l(: . If 

r.l~\:fec.tive, repair 11r n'pla,·(' <•lt.emat.(ll'. 
(7) 'rur-n thP io!o('h::dor kn 1)b to VOLT~ and obt't~rn: 

t.be rrgula!or limit wnc. 'flw ne·~dh:. ;.(hon!d ::tlnwly 
mo\1~ into the :!haded a.t"E:\<\ . l.f deff:divt:. ropair or re
pla<;t.! voltage re.guhlt .. or. 

Diode Trio Test (On Car) 

A diode lril} (ii:l'H!rnhiy w.i.th ont.: ot· !TWrt! of it~ 
diodes tomph•u.Jy lJfH'nNi (>r .5hc.lrtl:d wi}l eatww 
reduc(~d alternator •JUtput <mcJ oeteR::>itah! alternator 
disas::;cmbly to uth;oldiJr the rliode lea.d\:\ for t.e::;ting. 

This te;:;t i~ dHsigned w d1eek th(· diod·~ trio a:-;s<!tn
bly for mar~nal d cft~t~t:5 wbkh ar(~ not aff.ecting alter
nator ontput but may be t h1~ l~a uR<~ of aitcmator inlii
cator bulb glowing dimly. 

Before test ing thf\ field diode a~sem bly, perfnrm an 
alternator output test to d~~tcrmine if the altertlator is 
oper·at.ingat its rated output. 

Select. a tcst(>.r incorporat ing a multirange voll.met<n· 
(amserv Batter~·-Htartcr Tt'stcr, Model Hl<~O or 
eq uivalent) and adjust the meter w the low range. 
Refer t<J figun~ i3-1 6 for proper conncctir)n sequence. 

(1) Start eng-ine and operatl' at idle speed. 
(2) C-onnf~d voltmeter tn ~1lternator. If no reading 

iB indicated, s wit.eh test h~a<Ls. 
(3} Turn rm headlights and place blower motA>r on 

high speed. 1'hi.s tc>lectdeai load will heat up diode triu 
after approximately two min ute!> of operation. Turn 
off hoadlamps and blo\ver motor. 

(4) Noh! readin!{ on voltrtu)ter. A good diode trio 
will read from u~ro volts tu 0.2 volt. A t'<'~lfling abov.:: 
0 .~ \·olt nwanR t.hl' diode trio is heeoming degrach~d. It 
is not nccl!8i:H:lrv to rep lac:e a dio(h! t.rio unlet;::; it in
dicates a 0.6 •oltage tlrop. 

If meter bt•gins to pulsat.<!, r~ it:he1· the d iod e trio, a 
po~;itive d iode <tr one of tll!~ sold en~ connl;:'l~tiuns conn
neding the po;.;itive diode to th e diode trio is beginning 
to br~ak down und(:r hear. ln ~itlwr 1:a~:e, th~". alt~ma.

tor will ha<'t' to b~ di~!W"iemlll<!d, lht diod~ trio uu
Holdl~l'Nl and u lH'a·•y lrJi·i.d W:!t J.J(: rf(•rm~''-: fiiJ th(· po~i
ti. \'l~ diode:'\ ~~nd t!:r·; d.imk tritL 

lf t h(• vt;hntet.~-;:· ret.H.lin ~ 1;;. i.:·'·'•.·r li.l:i voit ~~r~ •. ~ alt/!rrl:t
tor outpur. w·~L~ ddr~f.'l~iin,~d (;a.ti;,;fm:t..-Jry ln ar~ .:,•arli t~·~· 
tt~st, r~moVI'f. th•! ~r·:· .. ~f; tri\, f.J >i :Z.f~:.nh!y f<;r i:•(·n~b i.i!)'! t . 

The huu:h t%1. i;;: ncu;:J' !>a:-y to d•!terminr: wht:ther th~ 
dicK!~ a.B~<emhl~.- or t.lH~ &litter join ts; ;nY· th~ cau!>e of 
the ;1r~•blem . lkfer t·::. D!Nle 'l'r;..">t fnr hf:ncb t.•:<;t prrx:<•
oun~s. 

ff tbt: Yc•l!.meter :P~ulini~ .\,) J.eo?.;:. than t\.6 ·;(t!:., rh~ 
>li.(tO.l' tr:o •~;j.~•:'.;:bl·:' ;;•; f~H!t:l.:i•m;r.g p·r·w~tiy. U l:hl.: al ·· 
t,t:~tn:~:i.') t· ir~~·j i r:;tt~J,. ~-'~~l~b f :f) Il't ·: ~· 0 ~~·.' ·..u g·;.;- \~'. ::": ~iP(!t~t. f( ~.~· 
J 'JOSt~· tYi:' C(:':'TH~··:e.J f·f·:~:J,f:!f.'·! .h:•::~;:J i :,: t;.,::· bn,.b f:~.i(;··:~;t :~~r. .. \ .. ht; 

folio win;~ \or:al.i·~:. ~. 

• i\l tm·n;1.to r outpnt.(battety1 tern1iN1i 
• St;nter relay batt f~ry tt'rml!~~·tl 
• .M.ain ·,•;ir.iHg harn(~S"' en:111(~dor 
• l~lflition ;:,wikh 
• :F'u~·· par:d 
• In~t:.·unHml r.l.<O.rlle~~ eomwd:or 
• lns t:.r,un~nt t:illi'ier pr-·inttXI c'in:o!t. 
• Alt.Cl'm:Lt<.tr indit :rtor hulh HO\:ket 

1-\41 152 

Fig. 3·16 Diode Trio Test ··On Car ( Altt~mCJtor 
Rt>!moved for Clafity) 

AC Terminal Test 

To chtX"k the voltage 11t t lw ar.: l<,rtl'i·rwl , cc•nne:<:t. a 
de volt.metnr front the terminal t'.l '-1 knov.-n g<,orl 
ground . Sbrr t.he <'ngine. The volt m<!L(·I· n~ading 
should be apyrr.oxiu::.ttely l'«~veu ::olts. 

NOTE: ?'h1:. 1nt~;.rinmrt1. (J.m.oumt of c:l;.r-r~:.' ui Ow.t the 
1-c;o/t tenwi:nrr.l 't.d!l ()~· e;r;p~t.·tcif. fo ddi!•.:·r is !5 m nJlfi . 

AlTERNATOR- COMPONENT TEST AND 
REPLACEMENT 

Brush Assembly ~ Replacement 

Tlw bru;;il a~i·:t~r:·!.hl;.f c;a.:1 bi·· l'~~nnv\!d ~ov)~.h tb<: aher· 
IHWJr on the': .~hiel~ .. 

{ 1) Renw·: l: thl~ 1 we· 1;c~ f-l.t·: ~)p~ng :::.tr-C\"~· (•.nd \:.O'IIC!·r . 

(2) Pr~;l th~.~ l:ru4~h. ~·ld!~':"trJ. ~_~ t ·.v b:J.r.~:~:·. :i11~~L ':: :~to : .• ,zt. "~t; 
dl':~u· t.hc Ioc.fl t:iug pi ll iS nnd then t ;p bl·:~~l·, f4~;H.mhl~: 
~~w:~;;' frnm t:~PJ.rdng. 

NOTE: Do 1i.:i .~ <.Jff.tJ:,,1.1J t ~o pui! t..'•!e br'l-~h v~~ !j(:m.uly 

S~ tfVi.~~).h :~ ;.J.1 !.~!~.y ./?"f.l!'fl, ~·l;<~ tt ~fr·:i'"'.r~(!~l ··.~ · (!f:. "J?~(' f.'../ t.~ t·? 

.~n'?.rsh,t;~ rr~.:l~f br~f:iJ,k ClP ti: d·r'4):t> r/~)t~~n bf::·?;~:~_:,·;~·':'~. f)c~' ~: l't:p 
·r'.:??S]i. 

'j~h·~·:· ~.~O~~IP.I<~~.~~ b. ···.t~~h ;t,,·]~1C:P:'~)·;~:"- ;.~; cr-:· .. 1 :.:. ::.bl~ f•J ' 

r.f plaeera ~~nt: ~fig. ~i-ti} 
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/ 
FIElD 
TERMINAL (Al 

t>.42163 

Fig. J. 17 Brush Assembly 

Brush Assembly Insulation Test 

(1) Conn(:tt. an ohmmeter or a r.est light !.(; fif:l.d 
terminal and bracket. 

(2) Res istance should be high (infinite_) or test b11lh 
s hould not light.. lf re.sista nce is low or tes t. hulb 
ligh ts. bru~h assembly i.s short.erl and must he· n :
placed . 

POTTED DIODE 

·rRIO\ 

~ 
SPACER __.[) ~ 
BUSHING ..- . 1' 
OR WASHERS INSULA TOR 

SPACER 

REGULATOR 
TERM INA L 

~~E~~Sl Y \ LOCKWA81-!E 

SHIEt.D \ INSULA TORS NUl' 

WASHER 
{SPACER) 

!GASKET) ~~"':', 
-~-n .. -· / . · .. . :·:~ \ 

,..... '·:,jl C'l: ~~~- '·-· '-. J:\ . ·,·' ,.j.., .. ,..., 

i
.~ ~ . ill .. -· -.::!}~)~·,.t~t:>-· 
,, . s~t ··"'l '?.lllt. ~~· ( : ~~..- : 

GROUND R£AA 

7V 
Jl.C 
TfRMINAI. 

REGLILATOFI tl .,_....~\.~:Y~!-Il-< 
T ERMINAL INSULATOR HOUSING 'iERM!NA.L 

PLATE THROUGH-
SOL'T 

ContiouH·y l es.t 

ll '; C:m.twd an .·,[mmll•ter tO' f.if.'ld terr.1inal :mJ in·· 
~; ulr:1~HJ br.u~h. 'i.'.,~~ :w o.Hi~~a til!' dip to asF-Urt\ good con
ta.,;\ i:1~ hn1~,h :{I ~.-,J?t poin ,~s A :ind C i fig. :~-17 ). Hesi.Hr-
;,nr.e !'~·url ;,q~ ;:.:h.i uld t~: :t.m·o. 

i2) ?v1ovc: bt·ush li~l't bru~h lead wire to make 
''.t'r~ain t.t.l<l! thP- b·ush l<'·P..d ·v<:i!··~ c:<mnpct:ions are not. 
l ntf:'t?<:~.ii.Lt~l:t . .Resi :~t.aMo , . .,,<J.d in~ shouirl not \'al·y when 
hru~h anrl kad. wi r<' ;;n·~ !will!{ rr.uvcd. 

(:3'i Cnm;~et {.>}unmcte:r t(l bracket and w~mndcd 
bru•,h, tt•~·.t p<ii iit~ E Rnd D {fig. 3-17;. Reiii~>UWe(• read
!n~phouid be Zt-!:0. 

Re~r Hor.t'iing Re movni 

Refer t<l fi({lll".\ 3·18. 
To ('n<:;ar· r. <:m·n~d housing alignment du ring a~sem

hly, seribt: a .line aero~;s t.lw fron t housing, stator, and 
t'e"r how.;)ng:. 

(J.) .RemtW0 brush a2•;.~mbly. 
{2) Remo·• e fourth rovgh-holt3 and .nuts. 
r:~; Vt ry cueh!l!y scpara.tt~ rt'.'lr bou~ing hy tli'!ing 

two ::.cr..-~ wdrh·ers to pr? st?lt<•r from front housing at 
t wo oprwsinr:, tb Nr~gh-hol t.~ ~·lo ts. 
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----------------------ELECTRICAL 3-17 

N01'E: Do 'n<.Jt bzm · t}u; sto.tor cm·e to <woid d~r.,'fic:1.Ut11 
d-wl"ittfJ (o~sem bly. 

CA UTJON: Do n~Jt in.~e1t ••C"1'f:!?J:flrin(•1' blcule-s rle(~pt'1· 
t.lu.r.1~ 1/lll inch Ito fll'fJid danwyiny stator l.l~i·udil>.{ls). 

Rear Housing Installation 

(11 Align scribe marks previously marked on front 
housing and stator ass~mbly. 

(2'1 Cheek that insulat ing washers are installed on 
rcgulato·r and battery post terminals. Attaching posts 
on negative diode assembly are not insulated. 

(3) lm:tall rear housing. Install iour through~bolts 
anrl tighten seeurcly. 

d.t Install n~'lon bushings, insulating washers and 
holddown nu ts on tht> battery and regulator terminal 
stud~ . 

NOTE: The t·enu.l(£tor xtwl also r·t.:ce:i!.•es a- spad.e con
rwcto·r w ul rmnther holdr.loum nut. 

(5l Turn eotor and check for free movement. 

NO'r:E!: BejiJTe 1~nstalling the b-ru.~h a;;se-mbly, check 
the slip rings fn,.. (}1"f.w:;e ot' grirtl.e (l.nd clean ·if 11ece.'l· 
sa.ry. 

Stator and Diode Assembly Removal 

{1) Remove b rush assembly and rear housing. 
(2) Remove four locknuts and ins ulating washers. 

NOTE: The iwwlaiing washen; an.d n yum sleet·e.-; are 
·w~ed to £nsulate the po!-;itive pl(J.tf:: st~~ds fmm the 
h.tn.t8inrJ. With these f01~r md$ rerno·ued, thf. stator can 
be :5epo:ra.t(;d from the reu:r ho n;;i n[l. 

NOTE: D o not ·IJ. TMJolder ati!l st,awr-ft)· tUode ·u;ir·e 
junction. 

(3) Remove st.at.or and diodes as an agsembly. 

NOTE: AFoid Ul!ndinu .'lto.tor ~~.·i~!-f! rd ecrA.:h. jutict-ion 
~.1:hen ·rf:'IY!..ot~il·l.{/ 1'>()f:dtit~e a:ni!. ne{J(ttire di01ll:i: !U~f;e·m bl11 
fr.>'f)·J. hO'w~ing. 

Stator ln·Circuif Test 

Wb:n mHkinj.( tht: ;n·-drr.uit. st:atM le::.kage t esl, 
~omt- consi<kr :-t t.ion muf!it lw. hriven t(• the rr~tifier 
diodHs that tu·e <:olHwc.ted to thtl ~t.ator winding. The 
rt-ctifier diod~~ n%emblir.>s will rcmd'lH.·t in ont• direc:tion 
wht:n prop~rly p<,Ja~ ·i7..cd . A short.t'!d dit_.dn in th'~ rt>.c
tifi~r rl~(llk ::tsl:'emhly woult! make thr. st:lt01' aTJpear t.o 
.b8 shon:ed. F'()t· lhi8 t·eat.;on, ·~h(~ redifi~r diM1e piMe 
~r.,;~~n:biy and ~~btor m;7.st bt~ chee k{:11l individuj,\lly 
a.ft~:-r :l.~tn:n; ~ \.1:~)· J't;J.f:: betm di !•U-~!;•m:-tb~•!(l. if 1h.r. !;~,:;t 
~.h~J \o\'S a d~ftd. 

CALTTION: U.·u~ DiA.,de Ccm.l ill1fitU Light. Tool .f·2100i< 
or " de i:t!tl f la:¥i1.t1. llo no'!. u.sf< <; 120·'/.'{}li lf'flf. lamp a.~ 
d·i~)des llldl he da·m.aged. 

f) ) C.onnec:t · the t~t h~ad to diode terminal and 
ground other te:st lead (fig. :-H!H. 

{2) Hi~\·er.se test pmb~s. The:> tesi bulb should light 
in one dir(~ction but not in th.:~ other. direction. 

(<~) If t('st bulh does not light in either direc
tion, this indicate!; that al'l thr<~4c' rt.>etit'iers in the nega
t ive dincie asS(!mbly arc op(:!:n. 

(b) Tf the test bulb lights in both direet.ions , 
the stator winding is shorted to stato.r, or one of the 
nega.tive rectifier diodes is ;,horted. Che{~k fitator again 
when stator is unsoldererl from diode as~emblies. 

(3) Remove stator and d iode asMmblies from rear 
housing after removing .rear hom:ing. Note the diode 
asscm bly-to-stator wire connections . bH(ng certain 
rHplacement diodes are connected tQ the same wirE>.s. 
The positi\'e diode assembly has red markings and 
negativtl has black markings. Do not interchange. 

A42168 

Fig. 3 -19 S1 D lor I n-Circui1 T esl 

Stator Short Test 

Thi?o tent du?c:ks for ;-;hort~ f.o Wt'HIU<l [•)r t.hr: ~tato" 
coil winding~. 1.'(, malu: t:h~ t(!:; t. the wind·ing junttiom~ 
must b~ separated a~ ~!-l(}wn in fi~"l.H'(' :3-20. t~n ohm· 
met\·r or tt:st lm:tp r.1&J' he \JSfjO . 

Stator load T ~st 

This tl,'l'\1' i:'l Ut-t('•{ i,;) .:;{i.:!•.t;~ct ,; f't(•l't:' II)' n:;:. ;:::..t>.l :U~•) r"" 
t•;~(~(~n Uw st.:dm ' ('<iii wir~ditl ~~li'o . 
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3-18 ELECTRICAL----------------------

INSVLATION 
AEIVIOVEO TO 
SHOW SOLDER 
CONNECTION 

A42170 

fig. 3~20 Stator Coil Short Te,;t- Coil to Core 

This test is performt~d with the diodt•s un::;olrlererl 
from the stator lead~. 

Tools required are a voltmeter, arnmetcr, a variable 
load control and a fully charged 12-volt battery. Refer 
to figure 3-21 Cor the test. 

( \ 

lt
l r~ 

1

. 

(rlt.~ ., 
,\. ~' ~ ' 

__ :=:.:.... .. -· J .. l 
[ ~ ~~------
, ;t. (_ ... _____ ..........., 

+I 
I 12V ! 
f i 
L ___ ............ J 

Fig. 3-21 Staft>r lQod Test 

(1.) (rmnf:et o~gatiY~ hath?ry lt~:1d to anx (HW of 
three 'itatfu· ·Ninding leads. 

(2) C~mneet pn~:t.ivt~ ba.tt.':'f.'Y le;t~i tu V~l.l'iahle lo:-ld 
~~on tt'(! l. 

(3:: Conn~~c; l'NUt.iDiu~ lnr.~d eorrtt·o! l.ead t~'' ~~il.lJt·r 
(rf 1.he eLh~!t' t WI• -:laLot·l~.:~;.rl::; 

( ·i} (::r.H'!I1t!r.•t 'Jo.=.t}.r:<.~l~-:~ tt~ ~):.1.rr .. ..:- ;.,v~n ~tl.fftt" lr:.~ld:~ 

a.nd. ad.:;;gl. }!)ad (:tmtr(•i tn ;\taw lfl a!ti!kL A !\nw wind· 

ings to heat up for appro,dmately 15 seconds. then 
nott \'oltnwtrr reading-. It shmtld nllt exret~rl 8.2 volts 
or a 37 -am pen,~ ;tltt!rn;ltor, or G.;) ''olt.~ for· a 5 t -ampere 
alternator. 

(5) Rcduc:e am.peragt> draw r.o zero, dbconnect \"Oit~ 
meter and load eont.rol test leudtl fron1 stator lead anti 
eonnect to other !"emaining st:<1t:or lead. 

(ti} Appl~' 2(HtmJ) dl'nw, and note voltmeter read
ing. Variance bcnn~en cad1 wintiin!! m.ust not excet~d 
O.'f ,·olt for the 37 -:1mpere alt~'rnat.or, or O.ti volt fm· 
the 5l~amp4."re alterm1.tor. 

ATTACHING 
STUDS 

REGULATOR 
TERMINAL 

DIODE TRIO~ 
ASSEMBLY 
REMOVED 

Fig. 3-22 Stator and Diode Assembly 

AC Terminal Removal and Installation 

STATOR 
WINDING 

A42155 

The ae terminal stud is loeated in the negative 
diode a~>Rembly heat sink (fig. :1-18). Removal of the 
stud is aceomplistwd by removing the n~a.r hou~in~ 
and the ac terminal attaching nut. The stud then can 
he dropped through th~! h~at sink and removed. When 
installing the l-\tud. be certain that all insulators are 
proJ)erly instal led. 

Diode Trio 

'l'h~·rc· are two type'~ of diod.~.~ trios u:-;ed. Onr i~ a 
}:w)ard type !fig" B-22) ~tr:.d llw nUwr i-:; n potted type 
wh.ic~ i~~ (~nrar-:ed in i:l·<:•X.\'. 'fh:>. ~,;JtteJ iYJK: wit! 
t~\·t·nt;u;:!ily 'lUp€:rs~de th.~ 'board typf,. 

Boord Type 

Removal 

(1) Rv.mon ,·hof!<' a;~~r~~;h!.i' r:rtc:af:hinu, !Wt:;. 

(Z} Sf~P~H'<:!l:•· ~tfWJt frr.>m cnc. hc·n~ing. 
1:;~) tru~ltider l~ads ~it. -::-ild1 \JO<:itir•.: dk•de. 
( ·l) }~ .. ~~~1o';·e d:)df: tr::n ::i1.~:;M~h~.itg· ·;~·;.r~.: ~t.:C~~ rernOVf'· 

c!io.f.,~, trk' 
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~·------ ------------------·----ElECTRICAl 3~19 

lnstgllation 

ll) In:n:aH d.iltdi' Ltio no :m:.d. Refer to d!!"i:\llSNn· 
hlf.•d v it!.W for parts a"t;.,\"mhly c;t~·rut.'tl('\;. H~ SlC't:' 

ceramic im,~llato:;· i~ !H1l (~oe\·.~:tl in t.hf.· diod-e hea! ~ink 
who::n tight~:~ning liov. 1; t.h~ diode trk' att:.wl: ing nuL 

(2) lnsta.ll pliers or 1-.l':l er,l.lor, b•'l'<H~~n ;,:.:oldt!f 
point and pm.:!tivc· diod.i: ~~) a.ct a" a he:1.t ~ink (fig 
:.~-2:H. 

PliERS USED 
FOR ABSORBING 
HEAT 

SOLDER GUN 

Fig. 3-23 Soldering Diodes 

AUXILIARY 
TERMINAL 
(DIODE 
TRIO 
STUD) 

A42156 

(HI Solder t.hree diode t.rio lf!ads to positi~1e diodes. 
Cse only rosin eon~ soid.~r and u~e no more heat than 
necessary to ohtain a good b(Hl(L 

( 4) Install stator to n~ar hvttsing. J<_jach posit.i<:f.! 
diode terminal 8tud should hav1~ a filwr \\'88hH on 
each tl.idE: of the n:d hou~ing and a. piaiii:it sl~~eve over 
the st.ud. 

Potted Type 

Removal 

{ 1} St.>parat:e statpr and 1tiode a~sembli~s fmm rPar 
housinj!. 

1)~1 1;nsold~r leads at .J)lltk• trir• :.wd n:mnv<: asfwm
biy ffig. :.\-~4 ). 

NO~rE~ ;_,:r...r::• ·.i'lo rn.,;r~·: n.~::nl f.hltil ;~-..-~('·":;·~Rr:;~~:rt.l ~~:j· lnl.~··.thl.er· 
C'Yi<.n~·r:t~~.Jn;~. 

ln'5fnllation 

( 1 ~ P<.•sition dir;dp tr i.-, with zwlrk:r ~:1:nn~~d.i(•n:; 
tO I'V:.trd I) ll tsidP IJ.f ~~t~rna t ;_; r 

f2'l sc:td{·r ··N.i1·,.~s t-.1 ~~~ ... ·:df~ ;:.;.·j~·.;;_:·~:nb~y. L>H; C·~.~y· t0~3·ir· 

(~(•rt· (:~~ld.t:::r a.nd u~c nc~ r·:'l•)re Lt~~·~~.t ·.:han n .. ~!~f;~~ar::r tu 
mak~:• a g•)t.l.(; ~r.ldN· cw1 n.::d.ior.:. 

~ ~~~ ~' In~thJ £ ~ ~· i:ttr:r a.r~.:i ' ... ! l·iHi.t~ ~· ... ·~:·~.J~ r~1f:flf~::· i·!:" >.'J'.:a.r 
ho!J!;i·n~.~-

NOT I<~: JAn· di~>d(~ : (:<:'</. pmi':f':dw·es. r(j'~:r to .DiuJ1; T1·io 
.:tnd RF..cf;,(i.el' fii.ol'/.e ·· !?t;~~·i'h Te-tt~. 

BEGlli.A'I'OH 
n: ...... , ........ ... 

POSITIVE 
DIODE 

Fig. 3~24 Potted Diode Trio -Installed 

A42157 

Diode Trio and Redifier Diode • Bench Tests 

A continuity t.ef.:t: hunp r~e!f-powert~d.l i:~ not n:com
mcnde.d fm· testing altern<.~.tor di•xies as there is not 
''nough of a loHd to (:iwd\ for diode breakdown cau~ed 
h~- heat. 

The difference in ehed;.ing a diodt~ triu and a rec
tifit'r diode i:; the load. A oN . .;-:<mp lr:;ad hs used un the 
diode trio ~nd a Fi-B.mp load is ose\i lJJl a rectifit~t.· 
diode. 

When a t~~st luad is cnnn<'et:ed to a diode, it must hf! 
eonnected ~o that tbe t('!,;\. hn!i) h; lightNl. If a t.ei;t 
ianq.> lighb for one diode, [t rr~u~r 'light for all thrt>e 
when current is flowing in t.h~~ :mme direction for <•ach 
diodf.'. Ll:'an~ the load c.n th~ diode for at lea~t one 
minutt~ to tld1~ct a h(•at failur1:. 

If the test la.mp doe..-5 not light fo:r tJJJe diode. it mm;t 
nut light for thP rernai:ling divdE.~;,t. R,~.,.,~rse the test 
l~,;ad~ clOd tt•:st again. Th~:> diod~ j~ gotid if the te~t lamp 
l igh L::; in one d ir1~d.l, H} r;~,iy. 

NOT~;; A ~;hor!t:d td<iJ~H· ,-,~,il (•;· ~r. r.:(,;';'r!:y .~cild(;r<?d cun
nff ti•m. a·i/.1 (!pp.::O.I' i,.:) br:; ~.: ~..rw •·i:ed 'f'.t;;(Flf•t·e ret'fU~(''I" 
d::otle o ... ~·~~;;·~·r~t_;f.:;. C"l··.eck ut:~!:c:vr .tr""'" .:~ru}~,.t.~ ·.:.:.n.d ~h.e •.:(•·r~· 
-p.f..:ct;·(/N~~ ./bY' rv.v~r :.>:·:·i,le.r jti~; ;!:~· .. ; • ~Jf;<-.'1'" d·t.;·. •1-::>t~:.i..:· tt~. (.fi.JI. 

Diode Trio Te'!it ( R~ar Housing Removed} 

A te~iin~: d17·.;i<v :\Hit dr:n<:i• ~A onc .. s.n~p \o;.d 
(.JJ.taxl.ti:run) at 1~ '/("Jft.~ .·dJ(:.Jlri b~; •.1scr~. ,·,n ohnc.l~l\:ter 
,,,.Hl s·~.'i!J':~v .. ··~vhl:'th.~:_;;· ::J diodt~ i .. :, op,~·:n or :.:·htrrtt~£.'1 but thf· 
ht;.21t tjf ti·f:: Di1f:·;~;.r;.1p l~::t:.tn i~ ::le\··~s'~(·U",y· for t(.~.;t:ing' 

d~ci.!P;; ·d·J?.t. ·~h,:.·,~· i;H;um tr.:·n~. faimr8'~ (.,,,~,•.h ;.!.:5 alt<:r
i·lator i,lrii(:.,.tf'r ·~)i.::·i~:as b"'c4.·~~. t:~·\)·•: .. l · f~tt~(.(t.J:·tf.,~·r,. ~.'ly i. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


3-20 ELECTRICAL ---------------------- r1 

(1 ) t:nsolder ''";res at d iode 
apparatus as shown in figure :.3-25. 

SMALL 
ALLIGATOR 
CLIP 

TEST 
PROBE 

NO. 1816 BULB 

trio. Us~ 

--o~ --0-
- -·0 + 

12V 
BATTERY 

tC<'It 

350HM 
RESISTORS A42164 

Fig. 3-25 Diode Heavy Load Tester 

(2) Attach tester to a 12-volt hattery. 
(3) Attach negative clip of tester to common ter

minal (t hreaded stud; of diodE'. trio. 
(4) Attach positive clip to one of diode trio ter

minals (fig. 3-26). 

UNSOLDER 
ALL DIODE 
TRIO WIRES 
FROM POSITIVE 
DIODES 

DIODE 
TRIO 
COMMON 
TERMINAL 

I 

POTTED TYPE 

POSITIVE 
DIODE 
ASSEMBLY 

CENTER MOUNT EYELET 
(COMMON DIODE CONNECTION) 

BOARD TYPE 

Fig. 3-26 Ok)de Trio Be Ach Test 

(5.1 Test la mp ~houhi light. Kt>ep load on d iod~! fm· 
one. to th ree minttte~. If light fliekcr~ ot· ~oes Ollt, 

diocic is dcfeetivt•. 
(6) After ont? to lhrco minutes with tc~t la.mp on, 

immediately I'(!Y.:!rs<: leads. If test lamp ltghtt', dio<k i~ 
defeetivc. 

(7) Tt~st !'1.f~ond and third diodes in th~· t;ame man
nr.r. 

Rectifier Diode Test ( Rear Housing Removed) 

{l ) Attach a needlcno~c pl it~rs or some other type: 
of heai absorber bel ween diode and diode wire solder 
joint. 

(2) Unsolder \'.'il'e(s) from each diodt~. Use a test 
a.pparatus as shown in figure 3-27. This appnra tns 
places about a15-ampcre load on diode. 

(3) Attach tester to a fully ehargcd 1.2-volt hattery. 
(4) Connect one test lead to diode heat ~ink. 
(5) Connect remaining test lea.d t() diode lead (fig. 

:3~2R). Connect test leads so that t.t'st lamp lights. 
(6) Ma intain te.')t load on diode for one t() three 

minutes. If light flickers or goes out, diode is defec
tive. 

(7) After one to three minutes with test lamp on, 
immediately reverse leads. If test lamp lights, diode is 
defective. 

(8) Test each remaining diode in the same manner. 

BATTERY 

Fig. 3-27 Redifier Heavy Load Te$!er 

Rotor Removal 

HIGH 
BEAM 
12V 
HEAD· 
LAMPS 

M 21 136 

The rotor r~::qui.!'es re moval f rom the front. housing 
only if then~ i~ a defect in the field t.oil its<:lf or ir. the 
fmnl hearing. 

Front and r(!~r hearings are p(~rnJ~tlH.·ntly b;brk<~ted. 

::.nd sealed. Tf trw rotor must lK! rE:mOi'ed. <1:->e a 
donhle-jaw f'\Jl\(•.r 1.0 r errtO\'f: t.(H) pullt>;y. H~·nJI)Vf: t.hc 
"-''.l<H.iruff key ;;;n.J. i~p.:J.e4~l·. Th~ u.p.\it. ritig wr.,;h•~r n.w.~; l 
b•.~ ~m:-<e:tV.::d by ir!~crt. ing- T1,oJ J .. •n 1:37 :.hrotJgh lh! l'l-"" 
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,.1---------------------- ELECTRICAL 3~21 

~ning in rhe front housing and compregsing t.hc.>. 
wru;hcr while E-xerting pre~sure toward the rotor (fi~. 
:3-28). Hcn~twr the wa::;h1~r oul.y afti:r the rotor and 
front. beariHI~ b • .-,~~ bt·en ~·emow~d. Tltt' rotor and front 
b(\ari ttg ca.n ht~ n::r~W\Y·d from <:lw fnmt !h.lusin~ by 
t uppin?, thr rotor !:~haft lightly. 

Non:;: TIM.: !!plit ri:YI.!] Wf;shN' m·;M;i (l~ rl-'"mo~·ed tiYJ'J'Il 

·its nd uin,:nu gro•J'i'-1 /Jefore afte,n.pfi1t{/ l<J 7-e'Yn.Q't:(' the 
ji'Cml. /)c(z·r~ng front th<: fr'OII.l' Juw~:-~1;11(}. 

Fig. 3-28 Removing Spit Ring Washer 

Rotor ~ Bench Test ( Flefd Coil Test) 

Te!it the rou:r for ~round:'! and i:lll(•rted tun1s in the 
windinl{. The grmmd test. is rnadc> with the test prohcs 
~nn neeted in ;:;,~,.i~:::: ,..-ith a 1 VJ· \·olt tr.st la rnp. Place 
one t E~st pmh~! ;-n~ ;) ~l\f; ring rmd the other nn the r;:.tor 
r.ori~. H th~ bc.:~h !ights, the r(lf.(l.!' winding is ground~d. 

'T't:r tesl fnt· o•hc\tted 1 u rr.l~\ <.:h t:>o:J: rotor field current. 
d:r~~·.<r (fig. ~-.2~l.:. ~)~~~ 1•:)~: ::·.~~~~'.li:•~ r(·sistanee of rlH~f.l<Jtat 
w Zd'(l . With fail h:. ... !ti~I'Ji v'-•it;>.ge (J2.fi pL:f::, .r.ninu:> 0.2 
v•.1li:~.'J f.!Jir.·!i~d 1.0 f:.:.ld <:oil ~ri'Jtor.i, the field 1.:un:ent 
should be l .8 ;kmpE·re::. minimum to :z .:i ampere::; 
maximu m. J.;:.;t:e~::;jn• '' lilTf.mt draw indkates l:!horted 
turns in the fidd \•.'ind in~~ . Lc:8~ than minimum in
d~c;~ tc-.s 1Jyer1 :•· indi:1g~. 

Front and Rear Beol'lng Removal 

'r'hl:· bs::·.~\-P\ng~:~ :~.•tf: r(~·in(r;·(· r!. fr') fl'.. thL !c'.'tto1* as ;.;}H,.,'\I.t'f! 

h~ ft.gtn ,·~£: 2···30 and H ;-~1 G~;:ng 'ron1 .). iJ ·1 ;.if· 

A42167 

Fig. 3 -'29 Rotor T~t 

A42160 

Fig. 3-30 Front Bearing Removal 

A42161 

fig . :3-31 Rear Bearing Removal 

AlTERNATOR ASSEMBLY 

(1) Clean bearin~ and im~ide of bearing hub of 
front housing. 

(2) Supp()rt front housing }wd w:~ing Drive Tool 
J-~1. 1.:~4, J-80~2 . t!r J-Sfl~l2 Driw~r Handle, appiy auffi
r:iem: f!l't)S<surr~ to IJtw:;it!e ra('c~ Qf bea.!.·!.ng to seat. bear
ing at; slwwn in fi~rurr~ :.:l-3~. A J-1/rl~inch Bncke.t nl~<, 
can bt?. u~cd tu ~~::at lwrtring in front hom-ling. 

(:3) Insert split ring wash~r int;IJ hub of fr<>nt hous
ing anrl us•~ Tool J-2115-1 t.o !':'(::H. washer into g!'(>OVl' of 
htlh. 

CA [!'fiON: no hot; ''·~"~ (J .Ot.cnnr:rl:rh;er o·r (T,;rl}l S'tJ'/.(Jll 
li~j<i(;!. w r·<Hwprt>:: .'l ··.oa.~h<Jr fhuf cftn ·"til' IJj/ lmJ 
<lO.!tUJ,f,J(-) (,(!.0'1"/!tfl :->f.~tx.!. 
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J-21154 

/ 

1'·.421 71 

Fig. 3-32 lnsfcJI!ing. front Bearing 

NO'TE: M•.lke Ct?·t·ta:hl. o~n.t E!plit r·h~.f.l 1fJCLShe·r 1w,.~ bc-f!'il 

v,sfaf.lnd pn:m· to a.~~~~ mblinu fmnt hCJURI;;J.q a.·11d rotor. 

( 4) Before insmlling rotor into f.runi hou-sing, clean 
any rust o:r c<•rrosion from shaft. Lightly Jubeieat.e 
rotor :.;haJl. 

(5) Use l'i>Cl J-211[)6 and apply suffici~nt pressure 
to ~eat. ftont bt-:t.ring against shoulder on rotor shaft. 
Bearing dr iv<! tl)1)1 must. f it: inner rare of hearing ~fig. 
R-3Hl. 

NOT}~: A Sltw,llrwe.s.':f ;:;,lso :;o:li. he ltsed to insttlll mtm· 
OT n;ttri' ;:,a:rt /;f.) i·rt.M:f.IJ.led. try f,apyiinr; on end of rotor 
slu:ft ~.• •i lh soft.-.lf.u:ed ha:rr;;rner. 

(6) Install fan and puitey spacer, \>:oodtuff ke:v, 
fan, and pnHc:y. 

i7) Cse <.t '7/ l6-int~h socket, or etruivalent to('!. to fi.t 
inside race •>f rr..ar bearing and ap(,ly ;:;ufficient pres
sure t.11 drive hearing again::;l Hhoulder of roior shaft.. 

Stator Installation 

(l) In~taE ft t.J.t fiber .,.i'tt:; lwrs on pr•s!tl':e dk.tde 
attc.d~ ing fltttdH. l f alteruatcw !ms a 1·--vo!t ac termina.! , 
instalt a fihe!.' ,,,.a~~~~~.r on a t stud. 

(2) h t-><a!1. ~t.<.W.ir <lSS~rn bly intn rc:a.r housing. 
{:) ) lt!St.Jl t.Jia~tk Ski:V~ On atJ. :n~uiateC ter· 

ntln~1s. 
i.f, fu/', !.ali fl:).[ f~~~t· '.\' :<.-:.: h~r::~. met*;~ fi~.;; o,va_:;hers . 

and iftf!~\· !..~l.n:~ .. 

. ~()'I'E: 'jt,h.~ ·:11:· ;;;./r'?.it,{rial r f/' ·'!·t) ;;.'<'l ~lh JI..>J.~d: h·:t-'!. a P'Jlt;.7i.;·
i:Ji.fi bl(!-1.r~ J'.Ili~: l'l.~s,de rJ~ ;/i~:,:.~tU>'l br.1 u sh~d'l. pr·~t.r~.,d
iii.!} t'l.b cf:..lJ.~ ;,r·e).:•:·~·, _, {8 fl'i.•'' re~-;t.dtil~ir l.ermhw.l /..r~rM:.;;.,<: 
,·:t".n·;~c.~'t.~ t~·yr ./ J ~·.' Yr~. ?;~:.; i'n~J t;:cc e'd ~;·)J. t ~·~l/11 ~:u.~ t{tl/cd (}'I? t 1:. (:: a;; 
( ehv. (t1.<': }~ ~'r.! t~:·d \". ,'·i.Hkt~.: t. :• t ··,~,. iy~. 'J .. t hf.:· .. :.i':,,. l}r.~.t;::r-r-e b~.?h te .. y; .• 

'J··:':tJ ~b. .. ;·· t~(: f t;ft 'tt<.i'n/J.t:. ~~);_ l~:<·}.: t'f,~,}J ! hr.;· ~~:.?>)do~:· iA·~~~r~.:.· (~~ .. (l doe.':~ 
.,.l .. oi (.~.t<~J t·:.u:~;~ l) .. ·; fu:.:<t t ~1·n~-:. 

Fig. 3-33 Assembling Front Housi!lg end Rotor 

Rear Housing Installation 

Before im; t.aiHng the reu•· hnu:;ing assembly, cb~!rk 
tbe slip rin;,.., for :~p·ca:<e o:r )!,rim~~ and dean if n~>.~cs
$aey. 

(1 l Align !!tdb~: rn.,.:·ks }rn~>:i.v;.>s\y marked on front 
hou~i .r.g 8nd :1tl~tn r as.:~ewUy. 

(2) Ch~c·.k th ~~.t in~vl:t~ing waiiher:.; at·~~ installed on 
regtdab!.r xnt1 h.f.t. tt~!"V post !.~:YminaL<:. 

NOTE: Wh~·:1·; '::'(t,:t'~7)'r.o~;d t.m.t!. !1 l'-·l'(i£1 a,c tenn:iuai !.he 
o,_; tN":•ninu.!. (~L~u 8(:'/"~ ·e;; as ~i11C; of !.he ri.£potivf!' (H.()de a.~

Bt>YII. My Mtrr:~hino s t 11..d:;. /'his i~·~ ~!u; ord!~ :i.<cgat;i~:f ditJri~C 
q,~sem !'i!!l f> f !l.{;: (/'r.t;.,t ''1111,>; ~ t:e i-r~ .~~d•aed ft'>1t! the retJ''' 
J;rm.~i'(I,!J 11.~'3~' rnhly. 

!S': 1n;:;taH fc.m· th:-···:Jgh-·(,..Jlt~a.nci ti~ht.en :;ec~tt·e)y. 
(·f! Turr, ~·'.J b!' J .OII ,;h r-,·~; f o:: Irl:i ::7?(•·.' €-:r.'V'Jit. 

'I':·'l': volt:.i.~~'= n::~~. ,J L, t.m- ir-l an f:lt!r.:::~-:~ nt.t :;wit.ch!ng di:· 
''k:~. ;:hieb ~~n:.; f·n ('~)~iagr.:; ;.~:J. th1..~ ~~i!t~t·~.~a!l'f rcgu\:.ttv r 
ti.!J'l!l ~ J:. ~l i 't.' h. f.• ::~·~~~: i;rto\}r ~1.:.J ~ .. :., ftL~.ti)~:l[ ~·.~:· f~r·ovid ~~~. t.ft (! 
.:tnttltln~. of fh?.;J c·~ rrr(.n. ~·. r!':ff~ti:t·(~d h::t thr · :3.lt•::r;·&a:.(•';~ to 
raainl.~!r: thf~ ;~p~·~~ ·.l:lit',<t r: .. ~n·:l/:··:t~ . .,·~.~:t,~.?.'" ~f~ r.h~. c .... ;t(~rrt~l ·· 
i:c'r •,:utpul tD r:l ~ .; t1;.r :r ~~-~~ ~ ;;n•kr ;)l l·~if.:•.;':ri;~d )•;:1...1 

~ ·.(HJ ~! ~ .. :H)l' .. ~·t. . if : , ·, ::~.{·~. V<:· ~~::'r.g~·~ :,),:;{~E ~·~~ ·~··/; rh. ;:. !C~;Ij-,'.'l".· ~~,(~t)d 
iv~ttt:q~:): a.nd ~JH:' r .-.· ~i::t.ii~.:.£ .. ct~ ·~~·~"t';·~~H t1f·•.:'! (·.:J til,.:. h~·~~.t~.ry1 t!le 
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,.., __________ _ 
voltaF!t! regulator is ddt'<:tit.'t'. Re.r<'!' to the sp(:dfka·
tions <"t~ tl1c r·,;ar of thh' seet.ion fol' t.h~ Cl(~n:;;table 1i'<JJt .. 
;1gc ..-~i.ngc f~H· vr~odou.~ r~g,li~itol' tem;l~ratUt'':"s. 

Voltage Regulator T e'it 

11) Cotmctt voltmc~ te.r to bat.tt~ry. oeg;u.ive Ur nega
th'e, !JOSiih've to lK·~~itive. 

i2) Turll heBdlamps on~ low beam}. 
<:::) :Suu·t •m~jtw. ~nd •)pt~raH• for ~<:ve!."ai rnin ut.~:.::> tt• 

bring r~~ulawr \lll 1:0 opera.tir.g t<:.m pr~ratun~. 
{ 4) ~~t i?.nt,rint- ttf. 10fJl) l'pm and note vc.H.ag<~. 
(5) Yob~~!O r.m~d5ng- should lJ<! with:n ~recifk:at.i(,n 

for tcmperatu.re of re!lubt~)r. If an overc.i1ru·g<~ or un
ckrcharge if: e;qwricnccd. t•efer io (hcrc:h;'l.rging or A 1-
Lt'rnHtor Out.vut ttmts in this see·r.ior.t. 
IMPORTANT: The voltage S<>.ttin.g; of thf: regulator 
w.ill vary du<J to high or low underb.)(Hl lt.>mpemt.nres. 
Jt i :-~ the tmnpnrature ()f the t'egulator, not the outside 
a.ir iempemtn:·c, tha.t detel'mir,e~ ilH' voltage ~dting. 
Rd(~r r.o Spnr.ifiearions allhe rt'!H of th:8 :o:;eetion. 

Out-of-Circuit Tes t 

A co rnmcrical te~U:r is available fo!' testing 
transistor volt.age rt!.aulat.on.~ on ut off t he vehicle. The 
t.eRtt:r shown in Cigure .~-:J4 wilt regi:;ter internal (le
fects and show maximum ~·oltage r egulator SP-Lling. 

Overcharging 

( .. v(rc b~··i f~·ri't\:.~~· ~ · ·~· ... f:' n·' il~ it.l :~J~.cesBi~·-:·:·. lJ~A~.t~t:; .. ~.·(~~>"~I 
'J';'.;.~~c ,·,r•.:J ,,; ::.hnrt.~n~d li.rr: i'(>i' all e~l;:~:;f.l"i(\ii ~/itt! 

---·--·-- ELECTRICAL 3~23 

pu.nr~nts . Any t.i r.n.P aJ.J OV(~l't~h~Arg:e i~ e.xp.-~dcneed, it is 
dtw (H t':~et:~:.t ivf: '.'ol tag<~ applied t,;) Lh~, Hltern<-ttor in
~ulat:cd brnt< h tf.' l'mi.n:-ti. Thr~ c.nn•lit:ion.~ wi1l c.ause an 
ovtrdlargc: 

• V \1ltn)..re l'";;ulat.or io~s of g-r~,und 
• Dt:f'->t~th•e hati:r!ry 
• Dt>.fect}vc vnlta.~rc r•;gvlatf.H' 

To chc!t .!l for· a ~eg;.<i1'!.t()r gr•.1u:-;.d ;.troblem. t~onnr~t a 
jump•!r wirtl frtJm the rr.galat:or ta..;<' t.o the battery 
rHtgativ': pnRt .. Tf t.h~; ···()l~age t.~rorJ!', 1.\w n·gul~ttor 
ground req Liin~!'f. !'f!{li!.ir·. Be !;Urc:. the lAack win? of t..he 
re~SUlatm· is et>nnected tn tht>. blael~ wirf" of th1~ engine 
<:ontpa.l'ttnent harnt•~s. A bath:;:ry ,:~..tn be chl~cked hy 
applying a h<:.av.v toad H.~ft or a light load te:-;t. Rder to 
B:.itttH'Y in this secLon. 

GENERATOR 

A :35-ampm·e t:~!Pil<'ity gtmerator is availabh>. atl a:n 
option wit h th~l 2i'i~ CID 1mgine an Ttt1ck ~'fodels. 

Thf: gt!rH~rHt(lr is :l.n air·(~oole<L two-brush unit: out
put can not !Je ~.djusf:!;fL F'or r<:'pla.comen t, voltage 
regulator and ~etJen1tor m n<:>t he matched for voltage 
and <:apacity. pol ari t.~·. :;,nd c.omr.Jun source of manu
faclnr€:. Otherwi:H.>., either s. lo~s ~,f ampere capacity or 
a hurncd-onl, g.::nf>rawr will re~m!t . Gcn£>rator~ fo•· 
th~:;c Vt!hides ~.tre t2 \'Gl t . 

Th<': c:il·c.;uit· bn~a~;er. ~·olr.agc: regulat(lf, and current
limitinl!, regul;:,.mr ar~ bui1~ i.ntL\ lllh~ combination unit. 
Because; t..h~ l't!.gubt.or an.d bo.tikr·y are part of the gen
erator circu.i.t ,. the output Dt' f:h,.:· g-enerator depends 
t1pon tht ;,;t.;:,.tf': (,:f: cha.r·i!,~ :.tnd t.t'jH!f:('f'ULllre of the hat
ter:r. With a di8ehn"g~r.:d batt<~T~;. i.hc output will he 
high, d~(:reasilJg p.roportior:all;.- a~ th~ battery becomes 
charged. 

Generator Moi\'ttenance 

A periodic i.nspec:io!\ ~~·rmlo b~ mad~ of the r.~harg· 
ing c.irc n1t. TtH~ im:~t'YC\ l b~v.n~~n thP.sc• chu!ks will 
vary depend ing upon 1ype d ~; ,:n·ire. Du~t, dirt, and 
higb-sp~wd operation f.H'\1. f ;~~tr,r;.; whk;h wntribute t.o 
inc· rc-ul{~cl \~ 1!ar of ht:•!t ri~~ 1i:~ a;, <i b t u::;h,c.:;, 

FnJ~::: non nc.! ccr, ;ll~ i'J!l!! , a. \:h-r.d: ~bou.!rl be made 
1:ad'\ 5,000 rn !l.-~ . 

. :\ ; ·i s t: ;l l 1nspr:<:1.i')~ :., ll' ;'J.! .-1 ;~ mall(.! ,~j a ~ i v.:idng to 
u;.; :;u :~.:l th"'r':! ;:..r e ~l·) ht:vke!; c·~ (i.am?-g(~d \'i ire;:;. Cht~f·.k 
~nl.~O t't~ l ~O:'.ti =il:'; :'". t ii b~. t;n.t C th~? .) r r: ti;£"1: ·~ ar:.d \:1(:~·111. 

l:f th~ t:~.cm1.mut~.ro:r 'is r.-mq;:h or ·, •:,)n~. th~ arn'~•tu rc 

~ iwuk bt: ~·~mo·'.'l~n and :he c;:(,n, n:<·•t .. ~tl.i "' tun10c. r.md 
1I:'l.1.t~n~.LH .. 

'1"(1•.~ ;_,·u<:;i.H!,; >.; !i•.•l.!Y! ~;iit\c rr~;c:'!:.; i.!l tJ:Jf:(r h<:-.lr!c·rs. f.! 
lli,.:.;· an~ ·Ai :-;ort.:·~£·,;~ ·;1Th:·h:t.!o!' :.~ .. ~~:· ;.~~.ig-il~ctl h:il!?,tJ:. tht>y 
si.:o·.;:d t_.e r>I1. ·~,Jact".:l. 1/, ~wn :•wvr !Y'ii,.::it~s ;:z:-r~ j,;~~ra\l('cL 
t:hrly ':lln •rlld b•! ';:.~.:;:dr;~d II) pmvij~· f::.l'i (X•!lt·.v:~t wi•lt th~: 
:.~~·: \J. r/1 H t.tr"(ts'. :...:; ... ,:!tif!t.~.tnr ~ ~:"i~tf. .. ·i.~td Jt(.·t. be t.:~f·.H:~.ch t·.d i\'·;r 
~·u l:p•.ri; .mt!.l th.;:, \:1.1 'it>h.<.:~:i ar·?. ~;~:;.:~i,·~·:. 
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Brush spring tension is important. High tension 
.causes rapid brush and commutator wear ; low tension 
causes arcing and reduced output . Test the tension 
with a spring scale. Refer to Specifications at the end 
of this section for correct spring tension . 

Preliminary Inspection 

Wiring - Check the wiring to see that it is properly 
connected to the generator. 

Generator Performance - Make sure the generator 
operates without the regulator in the circuit. Remove 
the armature and battery leads from the regulator 
and connect an ammeter between them. Remove the 
field lead from the regulator and, while operating at 
idle speed, touch the field lead to the regulator base. 
Increase the speed slowly, noting the charging rate. 

CAUTION: Do not increase the output above the 
rated output of the generator. 

If the generator output will not build up, inspect 
the wiring harness for shorts and opens and remove 
the generator for an overhaul. To check the generator 
circuit when a suitable ammeter is unavailable, dis
connect the armature cable at the regulator. Connect 
one lead of a 12-volt test lamp to the regulator termi
nal marked Armature and, with the engine running, 
ground the other lead. Should test lamp fail to light , 
there is a fault either in the generator or regulator. To 
localize the fau lt, disconnect both the field and 
armature cables at the generator. Connect a wire 
from the field terminal and use a 60-watt, 110-volt 
test lamp to ground the armature terminal. If the 
generator is charging satisfactorily, the test lamp will 
glow at approximately 1500 rpm engine speed and the 
fault will be localized in the regulator . 

Incorrect Regulator - Make sure the regulator is 
the correct type for use with the generator. 

Battery - Check the specific gravity and terminal 
voltage of the battery. If the battery is not up to 
specifications, substitute, temporarily fo r test pur
poses, a full y charged battery of the same type and 
capacity. 

High Resistance Connections - Inspect the wiring 
between the generator, regulator and battery for 
broken wires and high res istance connections. Pay spe
cial attention to the ground connections at all three 
units. Connect an ammeter with one ampere gradua
tions in series with the regulator B-terminal and the 
lead removed fro m this terminal. Run the generator at 
a medium speed and tu rn on the lights or accessories 
until the ammeter shows a 10-ampere charging rate. 
At this charging rate, measure the voltage drop be
tween the following points using an voltmeter 
graduated in 0.1-volt divisions. The voltmeter should 
not show a reading above the maximum noted. 

• Generator A-terminal to regulator A-terminal -
0.1-volt maximum. 

• Generator F-terminal to regulator F-terminal -
0.05-volt maximum. 

• Battery terminal to regulator B-terminal 
0.1-volt maximum. 

• Regulator ground screw to generator frame -
0.03-volt maximum. 

• Regulator ground screw to generator post -
0.03-volt maximum. 

• Generator frame to battery ground post -
0.03-volt maximum. 

Disassembly 

Refer to figure 3-35. 
(1) Remove two frame screws in the commutator 

end plate and remove end plate assembly. 
(2) Pull the armature and drive head completely 

from the generator housing. 
(3) Remove generator pulley from armature by 

removing nut and washer. 

NOTE: Do not lose the woodruff key when pulley is 
removed. 

( 4) Remove drive end head assembly which Ill

eludes oil seal and bearing. 
(5) Remove three screws and lockwashers in 

grease retainer and remove retainer and felt washer. 
(6) Remove bearing, oil guard and felt washer. 

Armature 

If the commutator is rough and worn, turn it down 
in a lathe. After turning, the mica insulation between 
the segments should be undercut to a depth of 1/32-
inch (0,8 mm). 

To test the armature for a ground, connect one prod 
of a test lamp to the core or shaft (not on bearing sur
face) and touch each commutator segment with the 
other prod. If the lamp lights, the armature segment 
is grounded and the armature must be replaced. 

To test for short in armature coils, a growler (fig. 
3-36) is necessary. Place the armature on the growler 
and lay a thin steel strip on the armature core. The 
armature is then rotated slowly by hand and if a coil 
is shorted, the steel strip will vibrate. If a coil is 
shorted, the armature must be replaced. 

NOTE : If preciBion tes t equipment is available, accu
rate tests can be made in accordance with instructions 
furnished u.xith the testing equip'ment. 

Field Coils 

Inspect the field coils for chafed wires, and using 
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,.. --------------------ELECTRICAL 3·25 

1. OIL RETAINER 
2. BEARING 

17. HEX NUT 
18. GROUND SCREW 

33. SHAFT NUT 
34. OAIVE END HEAD 

3 . FELTWICK 
4 . OILER 
5. COMMUTATOR END HEAD 
6. BRUSH LEAD SCREW 
7. LOCKWASHER 
8. BRUSH SET 

19. LOCKWASHER 
20. HEX NUT 
Zl. LOCKWASHER 
22. HEX NUT 
23. LOCKWASHER 
24. WASHER 

35. FELT WASHER 
36. FELT WASHER RETAINER 
37. BA LL BEARING 
38. GASKET 
39. BEARING RETAINER 
40. LOCKWASHER 

9. BRUSH SPRING 25. INSULATIN G WASHER 41 . RETAINER SCREW 
10. BRUSH ARM 
11 . FRAME 

26. INSULATING BUSHING 
2:7 . STUD 

42. FELT WASHER 
43. WOODRUFF KEY 

12. INSULATING BUSHING 28. LEFT AND RI GHT FIELD COIL 44. ARMATURE 
13. WASHER 29. POLE SHOES 45. THROUGH·BOL T 
14. LOCKWASHER 30. POLE SHOE SCREW 46. LOCKWASHER 
15. HEX NUT 
16. LOCKWASHER 

31. DRIVE PUllEY AND FAN ASSE!\ABL Y 
32. l.OCI<WASHER 

J42714 

fig. 3-35 Genefator - Prestolite 35-Ampere 

test lamp prods, check for hoth open and gronnd('d cir
cuits. 'f<J t est for open <:oiJ, (~onm~c:t the prods to the 
two iead~ from eaeh coil. If the lamp fall.:; to light, the 
coil is open and must be repaired or repla<:~·d. 

'I'o t~::st for ground, place one prod on ground and 
th~ othet· on the field coil terminaL If a gt·ound b; 
pre~ent,,. tb<· !.amp will. light and t he eoil I':'!Ust !Je 
r~pair .. !d or rcp!at'c-d. 

NOTE: .(t' 'JI.',:U·f<f/t~.;· tf-~<;t eqniprn~':'f~f -i.> n·:·wl.:!h!e. ciu:J:-k 
th.:: field (.'frii..<; .Trlf' c'irrrent d.-rmi: '.::h ,~-:h ~~J,.:vl<l.ll f...e ,,;·ia~in 
the fimil s ,.)f 1.1' to 1 . .'1 nr!LpU<J.~· ·'li W '•:o!t..~ fur 'hoth 
Cf)·~ L'-l . 

A ~honctl coil. will li.how a rn uch highe!' draw, whih~ 
an ll{J(~r. coil \"''ill g}H)W no draw. In either <'<!.:!<~. th.P 

generat.o~· nut.put will !w tt.>.Ihw t~t:-rnt<~l 
'l'<• L'~l plc'H!i: a fi ,~:d evil , di!ievHJH;d. i:lw fidd ~er

rnin;ilij, tiS<' a he;~xy <wrewdri\~]r t•> n'rnc,vt~ th<' fkid 
pc.·le p:t:<~.~.~ Sft'(: '.'\'~1, t.ht:n t:bf! C(tils ·b);f~~th~r 1.V;.th t.i~t' .. \ J.'.tfJ:(.

~,if.{'tjS ;'t1.-.l:;/ b(· l'(nY)()\.' t·d. \\' ht•J.) .n~p!tt<ihi!, th.;:. -l'!~~~~' th't 

tht- pol,.. p1•~(~e !:lr.I't~Wl'.> hy stakin~.: ,::;·tth a eentl?r· pur.ch. 

Brush Holders 

With test prods, e.ht'ck the insulated brush holder to 
be sure: it is not grounded. Touch the brush holder 
v.-ith one prod and the frame with the other prod. If 
the lamp light:;, a l;."l'Oundcd brush holder is indicated. 

Tnspeet the brush holders for cracks, distortion, and 
improper alignment. The brushes should slid~ freely 
and sh ould he in perft:!d alignment with the com
mutat(lr il t>flm~nts . 

A!lsern b~ y 

(1) ln~tal! felt grl:!a&~ reisiner and wa::-:he:~ r in drive 
end head <)'ig. :Hlfij. 

(21 (:h~t~i\: bearing to b~ :::~u:re it \s dean and fill it 
one-l1a1f f~11f ....... illi a high melting poir..t greas~ . 

(3) [nst .. nl'l \wr1ting nnd in!:.'ide fdt washer and 
attar.h t.h~ ht~Miog rm~inc~r with lod•.washcrs a.nd 
:o<::r •.~ '"·:;: . 

< ·1.) Phi.·~·'· n!'.h'f.:' end iwa(! IJ'.' er ftl;n 1; !md ()t 
arnmt.urf' :;hair. 
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3-26 ELECTRICAl , __ 

Fig. 3 -36 leJtingl!.rmatvre for Shotted Winding 

(5i .Install tht.' wocdruff k~y in annatm·t? ~1haft and 
im:~tall drive pulh!y, be:ng :mn' key is in po:;it)on. 

(6) Ser.ure in ~>osition with washer and nut. 
(7) Plaec, as,;ernbly rm end :so ir. rests on pulley 

with commutatfli' rnd up. 
(g) While ho!Jin;,r h:nt~:w~; de«r of ~:-o mruut.ator. 

plac~ generator hon~ing nnd fidd roils assembly in 
positi•Jn. 

(9) Turn f:·rtrd 91)0 brae.k~t. i l, dow~! pin ln h(JW~ing: 
(•o.ter:;; b Lll~. in \?nd he:~ d.. 

(lO,l Plctc•~ ~~on·nn:·JrtW!' 1::!•d pl:.tte OJ1 ~~haft ~md in
::;tall kt).)< ft·r.; m·~ :>tr,:~.·AJ·;. 

NOTE: H·'h(-•::· z~i.;·~ci.Fr.q tlfr?. ~)CM!'''(.1 .. ~.~·? · i/'i the +:t!~u:-rw. 
t·i(.lh t.e.'f!. t ;, .. :· .(:~·, ·~.,.~, ket bolt. to .,:,;; tv /~.~; f()oj~M ·r-·J··J.: .. -'.d8 h'~Tquf . 

CURRENT-VOlTAGE REGUlATOR ( GENERATOR) 

For t:e;Jl.i•\~e:n~~ut, n ·.:o:tf~gT: r~g;li.Ht.or mn~t. t.F.; :nul.
r.hed for: vo1.1':d?,P. i!l'Hl c~w~:.dt.v. pal:.ri:;::·, o:\l.ld ~~r·tmlt(llJ 
S·(/Uf'~!:: r,~f n\;·~n ~~:t;w.•·•.Jrt .. Ot~·~t?d~(~, ~!th~~t.· ;; }(]~;~ of 
;.;,.m ~~(:'H~ ·~Hp<lt'i' .. :y ·.1r ,j iJI.:tr;~:•d (P.:!;, g:n , ;,, r;;.t,;;· IViJ.: r·~~:;t.iit. 

Tnr!.::~~~ r<-!r.~~.l~.t·JI:~ .:F\: Uf\f:d iv\t.:t g(,.·.•r•t·typl: 
g\·~ n~r;ftt.J rs ttnd. hh\·<~ thr~~.~ ~;~~. tts ,.,.;u.J~ r.:'"i ~h a ~{.cparatt~ 

_________ ,.. 
function to f•<'rfnnn. These units an' the ci rcu.it 
brt-aker unil .. th(• voltag:~t r~gulMor unit, <>nd lht~ cur
r~'~nt. limit:ing regula tor nnit (fig. :.l-~n ). 

"ARM" TERMINAL 
ICURR£NT UMITERl 

\ 
" FLO" TERMINAL " SAT" TERMINAL 
(VOL TAG F. REGIJi.ATO Rl (CIRCUIT BREAKER 

OR CUTOUT! 

Fig. 3-37 Voltogtt llegulator - Pr~s.tolite 

Circuit Breaker • Cutovt 

J 427.16 

Consists of an elcctrotJJn.lelet and '' Sl!t of contact::~. 
The eonta .. ~ts are mount.f:'d with onr. Ctn a stationary 
braeket, an~·t t.h1~ othel' on a. rnoYable armature, whi<!h 
is controlled by the elr.ctr<,ma~o,rnet The nwvable con
t.act is mount~~d on a spring arm s-:.• that as the con
tacts open and do:;e a slig}lt wiping action i~ produced. 

The electromagnet of lhe <:ircuit hr~ker has two 
windings: one, th<~ !.'hunt coil which is connected across 
the generator output Ciik(; a \'Oitmett~r).and th(: othe:r a 
se:ries coil eonnedeJ in serif:s with the generator out·" 
put. (like an ann:n.ei.cr l . These ecils are wound in the 
same din~cUon ~o that when th1> gt.~ru~mtor i~~ eharging 
th t! battery, the magnetism of tht~ s('ries eoil increa!1tlS 
the total mah'lwt.ism. \Vh~;.:n the !Jt•.tt~ry dischal'!:{t~s 
back through the gt?.n •:rat(JI·, th0 magnetism of the 
S(~ ri(~S coil is l'C\'er~~d and tht: magnHti::im of the twt·· 
c(,ilf! is opposed. This rl!::~uJts in a d•~crca::~ed pull ou the 
annatur~ and spring uetitJn openR th~ \:onta<.:t8. 

The ,;equcnce u.f OfJerat.io.n of the eircuit break!:!!' i~ 
as follows: 

When the gu,~ratiJ'!' b nN :·nr.nin~. tho~ co1.1tat.t~ are 
I)'{.H!ll. \N'hm:. th':! w~!:l(~rator ~~ :•tad€d., t!!f:. ..... Jlt.ag~ huildti 
up a! the r.uma!.•.!<·r: ~~~ l7tnin;).). 2- r~d in thr~ .:;Inn!. toii. As 
f!oon a~; it r.··~;i.f'h~~~. i) t f, ·t;.;~.iut' for. v;hi:·ll tJJ.:: d.r:.:uh 
hte.·:J.~.:-:•1· ;·s · ... ~;~J.lh.'·c:,.te\'i:- th('f'n ~;~ .~r•.~.ff}ci(·;nt !T·a~'JJet.iMrn 
Ct'~ated h1'· thr: 'sln:u_,;, c·:Jil to pu\l •..:i<~ ''":t L!i~! armaHU't!. 
cl(1~ing t.ne c<'mLH>:t."- ·which 2.1Jto~n-.t.icaHy eoc. r.ecr~ Ut€ 
gencn;t:vr tv the b<tt\.E:ry . \\li th liH~ (·octal~~ d o::ul, l .h t~ 
c t;rrcnt. in thf: sc~ ri~~ ::.oil fr'.J'l·~ frmn thP.. g<'lierat.or t.o 
t.hr: bcttl.er.:.- ur in rhe :wr:w dil''!~·tion a::; tiw c:urrcnt i.n 
the ~hunf: c~(1!l, ~,,,that t.h t> pdl on i.h(· fjrrn:....rur~ i':> in .. 
..:.rl.~as~:d oy th·.' rrw~~::;/;ti:>:rll •;I' ~h~ ::;en~;:;,; \~(f)l. 

\'l·~· :: ~ .. :i tht~ tl:ithH~ f:> ~·4t<.t1.Jpf:~:J ~·1on.,} t'h(~ ~~trH·.•t:t;.~tJ~· lng•~~·) 
Pip.~i~d. 1.h~ v~dta;{e i.:d.~~ .. ..'~ .. :~ th~: !{·,~r;;:~:.·~·li>)f ,··}}tt.\)_(€- d.rt."P~! 

tor:l.o w tl.l:! Latt1!ry tm·rn i aal ., .. oltage, th~~ turn~n t fi(J ws 
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J'l---------------------- ELECTRICAL 3-27 

from the battery to the generator , reversing the direc
t ion of current in the series coil so that the magnetism 
created by the series coil opposes and reduces the 
magnetism of the shunt coil. This reduces the pull on 
the armature to a point where spring action opens the 
contacts. 

Voltage Regulator 

The function of the voltage regulator is to hold the 
generated voltage at a predetermined value as long as 
the circuit values allow the voltage to build up to the 
operating voltage. 

The electromagnet of the voltage regulator un it has 
a winding of many turns of fine wire. It is connected 
across the charging circuit so that the system voltage 
controls the amount of magnetism. The contacts of the 
voltage regulator unit are connected in the generator 
fie ld circuit. The field circuit is completed through the 
contacts when they are closed and through a resistor 
when the contacts are opened. 

When the voltage rises to a predetermined value, 
there is sufficient magnetism created by the regulator 
winding to pull the armature down. This opens the 
contacts and inserts resistance in the field circuit of 
the generator reducing the field current. The 
generated voltage immediately drops, reducing the 
pull on the armature to the point where the spring 
closes the contacts. The output again rises and the 
cycle Is repeated. 

These cycles occur at high enough frequencies to 
hold the generated voltage at a constant value. They 
will continue as long as the voltage of the circuit is 
high enough to keep the voltage regulator unit in oper
ation. With the addition of a current load great en
ough to lower the battery voltage below the operating 
voltage, the contacts will remain closed and the gener
ator will maintain a charging rate as limited by its 
speed of the current limiting regulator. 

Due to the effect of heat on the operating charac
teristics of regulator windings, it is necessary to com
pensate for the changes in coil resistance. This is 
accomplished through the use of a nickel iron mag
net ic bypass on the voltage regulator unit. This shunt 
bypasses some of the magnetic flux when the unit is 
cold, allowing most of the flux to act on the armature 
when the unit is hot. When the coil is hot and not as 
efficient, the magnetic shunt reduces the amount of 
flu x needed to vibrate the armature. 

The compensation is usually more than enough to 
offset the changes in regulator coil resistance due to 
heat. The excess allows the regulator to operate at 
higher voltage under cold operating conditions than 
under hot This is necessary as requires a 
higher voltage to charge a battery with its internal re
sistance increased by low temperatures . 

Current-Limiting Regulator 

The function of the current-limiting regulator is to 
limit the output of the generator to its maximum safe 
output. 

The electromagnet consists of a winding of heavy 
wire connected in series with the generator output . 
When the output reaches a predetermined value, the 
current in the winding produces enough magnetism to 
overcome the spring tension, pulling the armature 
down. This opens the contacts and inserts resistance 
in the field circuit of the generator . With the f ield cur
rent reduced by the resistance, the generator output 
falls and there is no longer enough magnetism to hold 
the contacts open. As soon as the spring closes the 
contacts, the output r ises and the cycle is repeated. 
These cycles occur at high enough frequencies to limit 
the output to a minimum fluctuation. 

VOLTAGE REGULATOR TEST AND ADJUSTMENT 

Circuit Breaker 

(1) Connect an ammeter in series between 
regulator B-terminal and lead wire removed from that 
terminal. 

(2) Connect a voltmeter between regulator A-ter
minal and regulator mounting base. 

(3) Disconnect field lead from regulator F-terminal 
and insert a variable resistance (3-amp, 50-ohm 
capacity) between lead and regulator terminal. 

(4) Run generator at approximately 1000 generator 
rpm. 

(5) Insert all resistance in field circuit, then slowly 
reduce resistance, noting the voltage reading just 
before change caused by closing of circuit breaker. 

(6) Increase charging rate to figure specified for 
regulator being tested, then reduce charging rate by 
inserting resistance in field circuit. Note voltmeter 
and ammeter readings just before the circuit breaker 
opens and ammeter reading drops to zero. 

NOTE: The closing voltage and the opening voltage 
or current should be within the limits specified. 

(7) Adjust closing voltage by changing armature 
spring tension. Bend the hanger at the lower end of 
spring to increase spring tension and raise closing 
voltage. To decrease tension, lower closing voltage. 

(8) Adjust opening voltage by raising or lowering 
stationary contact. Increasing contact gap lowers op
ening voltage. Change contact gap by expanding or 
contracting stationary contact bracket. 

NOTE: Do not I"Uijust the gap bettoeen the contacts to 
less than the specified minimum. 
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3-28 ELECTRICAL - ------------------- - -,.. 

Voltage Regulator 

(1) Connect ammeter. 
(2) Connect voltmeter between regulator B-termi

nal and regulator base. 
(3) Remove variable resistance from field circuit. 
( 4) Run generator at half output for 15 minutes to 

bring regulator to normal operating temperature. 

NOTE: Keep the cover on the regulator during the 
warmup period and al.so when taking readings. 

(5) Stop engine, then bring it up to approximately 
2500 generator rpm. 

(6) Adjust amperage to half maximum output by 
turning on lights or accessories and then note volt
meter reading. This reading should be within limits 
specified for the voltage regulator operation. 

(7) To adjust operating voltage, change armature 
spring tension by bending hanger at lower left end of 
armature spring. 

NOTE: After each adjustment, stop the engine then 
restart. Bring engine up to speed and adjust the cur
rent before taking a reading. 

NOTE: Contacts should be flat and not burned and 
should be aligned to make full face contact. 

Current Regulator 

(1) Connect regulator and test equipment. 

NOTE: With the generator running at approximately 
3000 generator rmp, turn on lights and accessories so 
that the generator rnust charge at maximum rate. 

(2) To adjust opening amperage, change armature 
spring tension by bending hanger at lower end of 
armature spr ing. 

NOTE: After each adjustment, stop the engine, then 
restart. Bring the engine up to speed and take an 
ammeter reading. Keep the cover on the regulator 
when taking these readings. 

NOTE: Contacts should be flat and not burned exces
sively and should be aligned to make full face contact. 

Contacts 

(1) Inspect contacts on all three units. In normal 
use, contacts will become greyed. 

(2) If contacts are burned, dirty, or rough, file 
with a No. 6 American Swiss cut equalling file. 

(3) File parallel and lengthwise to the armature. 
File just enough so that contacts present a smooth 
surface toward each other. 

(4) After filing, dampen a piece of linen or lintless 

band tape in refined carbon tetrachloride and draw 
tape between contacts. 

(5) Repeat with a dry piece of tape. Use clean tape 
for each set of contacts. 

Low Charging Rate Check 

A fully charged battery and a low charging rate in
dicates normal regulator operation. 

A further check of the regulator operation can be 
made by using the starting motor for 5 to 10 seconds 
with the coil wire disconnected. Then connect the coil 
wire and start the engine and operate at a generator 
speed of 2500 to 3000 rpm. The charging rate should 
rise to its maximum value then taper off to a mini
mum charge as the battery becomes charged. 

High Charging Rate Check 

This is usually an indication that the voltage 
regulator is not operating correctly. The high voltage 
will cause the battery to gas excessively and will 
shorten the life of the ignition contacts and, in 
general, will have a detrimental effect on all connected 
loads. 

Connect an ammeter in series with the regulator B
terminal and the lead removed from the terminal. Run 
the generator at a medium speed and perform the fol
lowing operation. After each test is completed, recon
nect whatever leads have been opened. 

(1) Disconnect field lead at generator. 
(a) Output drops to zero - shorted field circuit 

in regulator or in wiring harness. See step (2). 
(b) Output does not drop- shorted field circuit 

in generator. Inspect generator. 
(2) Disconnect field lead at regulator. 

(a) Output drops to zero - shorted field in 
regulator. (See step (3)). 

(b) Output does not stop - shorted wiring har
ness. Repair or replace wiring harness. 

(3) Remove regulator cover and hole voltage 
regulator contacts open. 

(a) Output drops to zero - regulator contacts 
sticking, regulator out of adjustment or regulator in
operative. Check for high resistance (step (4)) and 
clean contacts. 

(b) Output does not drop - shorted field circuit 
in regulator. Clean regulator contacts and inspect 
regulator visually for incorrect wiring between units 
and shorted leads. 

(4) Operate units at 10 amperes output and 
measure voltage drop from regulator base to generator 
frame. 

(a) Voltage reading below 0.03 volts - ground 
circuit is satisfactory. See step (5 ). 

(b) Voltage reading above 0.03 volts - inspect 
ground circuit for poor connections and eliminate high 
resistance. 
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,.. ----------------------ELECTRICAL 3-29 

No Charging Rate - Low Battery 

(1) Check all wiring for loose connections, frayed 
insulation and high resistance connections and correct 
any fault. 

(2) Make sure generator operates correctly without 
regulator in the circuit. 

(3) Remove A and B leads from regulator and con
nect an ammeter between them. 

(4) Remove field lead from regulator and, while 
operating at idle speed, touch field lead to regulator 
base. Increase speed slowly, noting charging rate. 

NOTE: Do not increase the output above the rated 
output of the generator. 

(5) If generator output will not build, inspect wir
ing harness for shorts and opens and remove genera
tor for an overhaul. 

(6) Connect an ammeter between battery lead and 
regulator B-terminal. 

(7) Connect field lead to regulator F-terminal and 
connect armature lead to regulator A-terminal. 

(8) Connect a voltmeter from regulator A-terminal 
to regulator base. Operate generator at a medium 
speed. 

(9) Read voltmeter. 
(a) Voltage builds up - open series circuit. See 

step (10). 
(b) Voltage does not build up- regulator out of 

adjustment, field circuit open, grounded series circuit. 
See step (11). 

(10) Remove regulator cover and, with generator 
operating at a medium speed, hold circuit breaker con
tacts closed. 

(a) Ammeter shows no charge - open circuit 
breaker shunt winding, incorrect setting of circuit 
breaker, or dirty contacts . Clean contacts and reset 
circuit breaker. If circuit breaker cannot be set, shunt 
coil is open and regulator should be replaced. 

(b) No generator output - clean circuit breaker 
contacts and try test again. If there is still no charge, 
series windings are open and regulator should be re
placed. 

(11) Run generator at idle speed and momentarily 
connect a jumper from F- terminal to the regulator 
base. 

(a) Voltage builds up - open field circu it or 
regulator out of adjustment. See step (12). 

(b) Voltage does not build up- grounded series 
circuit. Replace regulator. 

(12) Operate at a medium speed with jumper 
removed. Remove regulator cover and hold voltage 
regulator contacts closed. 

(a) Voltage builds up - voltage regulator con-
tacts burned, or incorrect regulator setting. 
Clean contacts and adjust regulator. 

(b) Voltage does not build up - clean contacts 
and repeat test. If voltage still does not build up, see 
step (13). 

(13) Remove regulator cover and hold current con
tacts closed. 

(a) Voltage builds up - current regulator con
tacts burned, dirty, or incorrect regulator setting. 
Clean contacts and adjust regulator. 

(b) Voltage does not build up - clean contacts 
and repeat test. If voltage still does not build up, re
place regulator. 

STARTER SYSTEM 

The starting system includes the starter motor and 
drive, battery, starter relay, starter switch (ignition 
switch), and the necessary cables and wiring to con
nect the components. A starter safety switch, on 
vehicles equipped with automatic transmissions, pre
vents operation of the starter in all selector positions 
except N (neutral) and P (park). 

NOTE: All models equipped with an automatic trans
mission have a combination nentral-start backup light 
switch mounted on the steering column. When equip
ped '~Lith a manual tranBmission, the nentral-start 
wires are connected together, resulting in a direct con
nection between the ignition switch and the starter 
motor relay 8-terminal. 

A low and high current circuit make up the starting 
system and is shown in figure 3-38. The low current is 
the control circuit and includes the connections and 
wires from the ignition switch to the S-connection at 
the starter relay. This circuit activates the pull-in 
winding in the starter solenoid and closes the switch 
to complete the high current circuit. The high current 
circuit is from the battery through the starter relay 
switch to the starter motor to ground. 

The Starter Motor Diagnosis Guide may be used to 
trace the source of the problem when the starter will 
not crank the engine or cranks slowly. 

If the starter motor cranking speed is normal and 
the engine does not start, the problem usually can be 
found in the fuel or ignition system. 

STARTER MOTOR 

The starter has an integral positive engagement 
drive. When the starter is not in use, one of the field 
coils is connected directly to ground through a set of 
contacts (fig. 3-39). When the starter is first engaged, 
a heavy current flows through the grounded field coil 
actuating a movable pole shoe. The pole shoe is 
attached to the starter drive actuating lever, thus the 
drive is engaged with the flywheeL 

When the movable pole shoe is fully seated, it opens 
the field coil grounding contacts and is connected in 
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3-30 ELECTRICAL ----------------------J"I 

parallel with the other pole shoes while the armature 
is rotating. A holding coil is used to maintain the 
movable pole shoe in the fully seated position during 
the time that the starter is cranking the engine. 

Fig. 3-38 Starter Circuit Wiring Diagram 

Identification 

The starter motor identification code is stamped on 
the frame, below the American Motors part number, 
at the t ime of manufacture. 

TO NEUTRAL 
START·BACK·UP 
LIGHT SWITCH 

(EXCEPT 
CJ MOOELS) 

s 

IGNITION 
SWITCH 

MAIN FEED WIRE 

TO IGNITION COIL 
(IGNITION BYPASS) 

Example: 

4 

Year 

(1974) 

F 

Month 

(June) 

c 
Week 

(3rd Week) 

A 

Work 

Shift 
The letter I is never used in starter coding. 

Current Draw Test - On Vehicle 

(1) Prior to performing a current draw test, bat
tery must be fully charged as described under Hy
drometer Tests in this section. 

NOTE: The lower the voltage, the higher the 
amperage draw. 

(2) Disconnect and ground ignition coil secondary 
wire. 

(3) Connect a remote control starter switch be
tween positive battery terminal and S-terminal of the 
starter solenoid. 

( 4) Connect battery-starter tester leads as shown 
in figure 3-40. Operate remote control starter switch 
and read voltage indicated on voltmeter while starter 
is cranking engine. 

CAUTION: Do not operate for more than 15 seconds. 

(5) Turn remote control starter switch off. 
(6) Turn load control knob clockwise or to Increase 

unt il the voltmeter reading is exactly the same as it 
was when the starter was cranking. 

Read the current draw on the ammeter scale. This 
is the current being used by the starter under full load 

I 
II 

.,!,. I 
GROUND 
BRUSHES 

Fig. 3-39 Starter Motor - Wiring Diagram 
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conditions. If the current draw is not 180 to 220 am
peres at room temperature, remove the starter motor 
from the engine for bench testing. 

NOTE: Do not take ampere draw reading until 
starter motor has obtained maximum rpm. 

10§§8\ 
AMP,("\ 

VOLTS-~ 

(C)) 

BATTERY 

000000 

BATTERY· 
-----ALTERNATOR· 

REGULATOR 
TESTER 

START-ER 

----"'A42176 

Fig. 3-40 Starter Motor Current Draw Test 

No-Load Test - Out of Vehicle 

The starter motor no-load test will indicate such 
faul ts as open or shorted windings, worn bushings 
(rubbing armature), or bent armature shaft. This test 
is run with the starter on the bench. 

NOTE: The tester load control knob must be in the 
Decrease or extreme counterclockwise position. 

(1 ) Operate starter with test equipment connected 
as shown in 3-41. Note voltage 

(2) Determine exact starter rpm using a mechani
cal tachometer (not shown ). 

NOTE: To use a rnechanical tachorneter, remove seal 
from drive end housing and clean grease from end of 
armature shaft. 

(3) Disconnect starter from battery. 
(4) Turn load control knob clockwise (Increase) un

til voltmeter reading is exactly the same as it was 
with the starter connected to the battery. 

(5) If ammeter reading at no-load speed is below 
specifications, starter has high electrical resistance 
and should be repaired or replaced. 

(6) If ammeter reading is higher than specifica
tions and starter is running slower than it should, 
starter should be disassembled, cleaned, inspected, and 
tested as outlined in the following paragraphs. 

BATTERY
ALTERNATOR
REGULATOR 
TESTER 

~ 
I~ 

BATTERY 

~"'" 
0 0 "" 

STARTER 

A42 177 

Fig. 3-41 Starter Motor No-load Test 

Disassembly 

Refer to figure 3-42 for parts identification. 
(1) Remove brush cover band and protective tape, 

dr ive yoke cover and gasket. 
(2) Remove brushes from brush holders. 
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(3) Remo•;e through-holt.~. drive end housing and 
drive :voke return :~pring. 

(4) Remove through-bolts, d.rive end housing and 
dri\'c yoke return spring. 

(.~) Remorp pivot pin and starte r drin~ yoke. 
(6:1 Remove armature and driH.' as~<>mbly. 
(7) Romo\·e brush entl plate. 

Cleaning and Inspection 

<1 .1 Use a brugh or air to d ean st.artcr fra.me, field 
coils. armature, drive assembl.y , and drive end hous
ing. 

(2) W I:ISh all other parts (excepl tie1d coils) in 1501-

vent and dry parts. 
(8) Insvect armature windings for broken or bur

ned insulation and unsoldered connections. 
( 4) Check armature for open eircuits and grounds 

as outlined in Armature Te::>t Procedure. 
(5) If t he commutator is dir ty, it m ay be <:leaned 

with No. OOorOOOsandpa~r. 

NOTE: Net;er u • .;;e f!..m.ery dot.h l<.1 clean the com,
mu,ta,to r-. 

(fi"l If armature commutator i~ worn. out-of-round 
(0.005 inch or morel, or has high in~ulation, it should 
be turned down on a lath~. 

(7 1 fnspeet armature shaft anrl two hushings for 
~coring and exressin? wear. 

(81 Inspect drive assembly pinion gear for damage. 

NOTE: Th~ ent·i·re ci·rcu:rn,ference of tlw ring yeu1· 
m·u.<st be inf!pect~d fm· rl<Mtuge 1dwn the teeth of the 
d1-i·1:e (k~ . .,e)Jtbly pinimt gear are i/.JJ;»U.t{Jed. 

NOTE: An engine tho.! ho.rs repeated starter motm· 
pi11,ion failu.reR shon(d be checked .fb1· p·rope-r ?'illfl (ft>.o,r 
ll)mtion ffig. :J-4:2j, ·tni~;s·inu m· improper pa.r-t,q or mi.~
o.ligned bell hmJ..~·i·ng. Fhr ·u.>Obbt-i;t!l ring gear, tltt: 
·rru.r,:~;i·rnu. rn (Ll/o-u•able rwwu.t is OJJ80 i'n.ch. Che(:k j(N' 

bmke'fi 1~:elrl.<; or bTOk€n .fle~c plate. 

(9) Check drive assembly clutch by graspi ng a nd 
rotating pinion gear. Gear should rotate freely io one 
direction and lockup in opposite direction . 

(10} Check brush holders for broken springs and in
sulated brush holders f.or shorts to ground. Tighten 

BRONZ E 
SPACER 

COVER 
............. ;;·;;~~;: ~ SOLENOID 
~.'>.;./"' j\ POINT 
~ ASSEMBLY 

GASKET .............. ~~·.,,~~
-~ ~~ :~ i 

SLEEVE.......... ~ 

~ ~ 
PIVOT ~ ~ .t:1h TERMINAL 

PIN ~ : ... · "l ~..:{f~ SCREW 

STARTER ~.. -~'~~§('~ . , .. --..... . 
FRAME ~ · ~-. _t-~~~~Ci@~<i '-._ 

~ "IJ / 
- ~ .. -·' 

FIBER __ .. ~-FIELOCOIL 
DRI V E YOKE . .., WASH ER , .. - SCREW 

DRIVE ENO RETURN SPRING ~:c ~ ..... - ---~ 

HO~U~i)NG ,~, £;·(~~~ ~ GROUND ' , BU~~~N=· , --~ ~~ ~---······· ·· ,· · "" 

.., it. {\ ... ~~ DRIVE BRU~~ ......... '\.. ,. ----- . 
SEAL "'J '\ ASSEMBLY;/. ~· /1-s. ' _.--··' l \ STOP . - - . 4 ..... .,;: ,-.. ~ ~ .-· THROUGH-
(;~ RING , ,- ,· , ~ ~ ,~·~} - . 0 , BOlT 

BU~HING RETAIN~~-·- ···· .... ·.~,. :..;,.,!.!~~' t-~~~ r2·~ BRUSH 

' ... - ~-.. ~:.-'· ~ #' ,· ~ BRUSH END 

/ , . ··· -~', -.· ~,- ~·;;~' -~'( ~\~S SPRINGS PLATE 

( ~ ( 1-; ;:, 
1

~ INSULATED '·· -.. \ \. L:i ·. \ BRUSH 

BUSHIN~\.A FIE'LD 
COVER ,. COIL 
BANO ./ 

Fig. 3·42 Slater Motor " Disassembled View 
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any rivets that may he loose. brushes if worn mum). 
to V4 inch in length. 

(11) Check brush 
tension is not 

( 

I 
I 
I 

if 
(12) Inspect field coils for burned or broken insula

and for broken or loose connections. Check field 
brush connections and lead insulation. 

STARTER MOTOR 
~DRIVE END HOUSING 

STARTER MOTOR PINION 

"'\ " I DISENGAGED ENGAGED 

-'-(,--< 
- 1--1---1 I 

I Hi-+--+1- A ---111--1 1-tt---crl 
I 

I 
I 
I 
I 
I 

STARTER MOTOR 
MOUNTING 
SURFACE 

ENGINE 

6 CYLINDER 
232& 258 

V-8 
304 
360 
401 

A 

1.2465 
r 

1.2060 

1.2465 
1.2035 

I 
I 

RING GEAR 
THICKNESS 

STARTER MOTOR 
MOUNTING 
SURFACE 

~ 

\ 
MANUAL 
TRANSMISSION 

Fl VWHEEL (INCHES) 

B 

1·1/4 i 0.8365 27/32 1.2875 
H3/64 0.7660 49/64 1.1870 

0.8365 27/32 1.2875 
0.7635 49/64 1.1875 

3-43 Ring Gear Location 

RING GEAR 
D ~ THICKNESS __ / 

c 

AUTOMATIC 
TRANSMISSION 

CONVERTER 
...-...1---- DRIVE PLATE 

DRIVE PLATE (INCHES) 

D 

1·9/32 0.8305 53/64 
1·3/16 0.7700 49/64 

1·9/32 0.8305 53/64 
1·3/16 0.7675 49/64 

A42179 
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I 

Starter Current and 
Voltage Draw Test 

' Battery O.K. I 

, 
I Solenoid O.K. 

' Starter Spins But Will 
Not Crank Engine. 

+ 
Remove star ter and check 
Starter drive and ring gear teeth . 

I 

STARTER MOTOR DIAGNOSIS GUIDE 

STARTER CRANKS ENG IN E SLOWLY 

Check battery and starter cables for electrical con
nections and circu it resistance. Clean or replace 
corroded cables. Perform battery tests. 

Charge or replace defective battery. 

Remove and test starter. 
Check engine for excessive functional 
drag or coolant in cylinder(s). 

ENGIN E WI LL NOT CRANK Check ring gear clearance. 

Test Battery 
Check Starter Cables 

I 

' I Battery Fails Test(s) I 

' I Charge or replace defective battery . I 
• 

Check Starter Soleno id Operation. Refer to Starter Solenoid Tests . I 
• t 

I Solenoid Fails Test I 
+ I Replace Solenoid I 
I 

' I Engine Will Not Crank I 
I • ' t 

l Starter Engagement Weak Starter spins slowly l Starter Engagement Firm J 
+ and draws heavy + amperage. 

l Remove and Test Starter I 
' 

I Engine Seized 

Check starter motor 
drive yoke pull down 
and point gap. 
Check for worn end 
bushings. 
Check ring gear 
clearance. 

A42174 
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Field Ground Circuit Tes t (On Test Bench} 

Thii:! te~t wm ddl~nui nf~ if tht' fie!fJ winding ins ul:.l
tion h a,.;; faibl pern~ ir~.i ng ;;4 eot:ductor t.u tollth the 
fr::s.me. 

(l ) Plac~:• ir.~ulated b·rushC::!' aside so that bru::shes 
do not u,u-:-h aJJ~' p:-t:·t of sb;rt<~r. 

(2) Ikm<11' l< S(:n.:w t.h:.1t a.ttudws SL)lenoid point :.t.!!

sembly brw;h le:\d t-G fl'a:ne. 

~3 '; ln~;~':t a oieee of llap~r lwrween goh~n(lid points. 
Start.er iH now ready fM· t~.'>tin.g{ fig. ;3-•i-1). 

(~J) Connect one test prod t·.c> tm·minal 3erm.v and 
the other pmd to sta.rt.:e:· fram..;·. '1\~~t lamp Rhou ltl not 
light. H la.m[) lights, fic·ld windin:;;.s e:an~ &h(Jrtcd and 
must bt: r&placed. 

NOTE: Check for a loose ri·o(;t on r<olnwid point U-5-

::l(>m.blu <chiclt tVl.ild t.dso UJ.1.cse a sh(rrt to (lt'O?,i.nd. 

(5) Touch o)ne prod T(• terminal and the other pr<1d 
to brushes (not Ringl€- ground brush). Test lamp ~hordu 
Jigh1. If lamp dn~R nCJt light, ehe<:k for poor or broken 
eonncetiolls. 

GROWLER ----.....: 
DISCONNECT HOl.DING . 
COIL GROUNDED L fi:AD 

FIELD BRUSHES 
MUST 1\JOT CONTACT 
FRAME 

Field Coil Reph:u::emen t 

( l't Rt:mow: rs;1:dn i.ng ~crew aw1 grr•u m~ bru.sh ~~~ 
fn.•m sta~. ~·r frh..me. 

(;~J Stn;.:F,;hter, ::>.bE of' s0ienc-:d Cfiil roH :; iJt ;rig ~tN~v .: 
and l'i:'Tril.'>' t: ;~h;~ \'1~ . 

(g) 'R<"'!rH1v.t;~ thrC:·f.· fj£~::,1 ;.,~ n :il rr~· ~.~;J. .. lrdnf_t ~!(·re·~:~~ us- in¥: 
'To1.'l J--ll!;-;u; ;-)_,.,o: :w iiriyor prGi.-~1 . 

{l l'J T.f'u~;~ .. \d(~:t j·j::.(.J t~" 'iH i.~~·,d :~ f.tt. ;·.ll.:·r~Lin.~.f. ~ .. ~i"o;-:. \1;· ~Hid 

at sol.-:ftr,ili t~·)rtr!~:·l~ti~:-.11 . 

NOTE: -"l c.:ni-S1.rk.1·abu~ ,,~.m.o·u,.t of hea.t ts n ?ttu:irr.d to 
lC/l;;C)bier t.h· l<•o.rk .-l /?(;Q1nJ-·~'hdy .~o!de1·inq {!nlt ()i" a. 
p~~rpon~ lxm;h ,cith a. :J·i'fl. rt.i.f.j'lf;.r•dJ i;: re,;vm. r:u;:·r;.d,:;•/. 

(5) HnmO\'(! fkld. r·:o'il ~ and pc•k shoe8 from. starter 
fran;t'. 

((i) Cnt !ns~•1M.~d brn;jh lt.~ad~ .U!-! (' \n~i.' to f.i(•ltl coil 
(;(lll.!lt\GtiOH H:-> pt):<Sibll). 

NOTE: The ~rj/?..m,:.rh! pot"ni M.«e·nd.t/:.'1 need not /Je 
r t"Jitr; ·i.'P.d m de:.l:-1 rh~(edi','t:. 

('1'1 Snldf!" new in!.>ulai.(' rl brn:<>h lead dip to fie ld 
coil con nt~cting slrap ( Ul'-\u t'Ol"-ln core :~<.JldPrJ. 

(8} Position fi~h~ <:oils in starter frame. install 
retaining scrt::w~ and ti~t:ht~~n s~curd~, nsin~ 'l'vol 
J-225Hi and an arbor pr~~ss . 

1,_9) Sotdet· fidd coil lead.s t.o star-tor t:crminal screw 
and solenoid connect ion (us'" rosin core solder). 

(l O) Install lowt~r ground brush lead and retaini ng 
1'-Cr C\V. 

( 11) Cut upp\~r ground brush h~ad as dose to 
threadt!d terminal ulc'1~k ~~ possibk. 

(12) Flace ont.hr<.oad(!d t.~rmir..al ()f replacement 
ground bn.::gb und~r t.hreadt:·d terminal of solenoid 
wound lead and. itlgtaH lonif.m· retain ing S\'.rew con
tained in the brush kit. 

I 13) Install solenoid evil retain ing l';Jeeve anJ bend 
tahs to ;;rop...:;·ly sct·.urc co il. 

Solenoid Ccntnc:t Ass~mbly Replll(ement 

To n•phH:(~ th·~ (·.ont::u:t. :~r:sernbly with the replac~~ 
ment kit, protc;,ed as foU;,w;;: Hd•~r to fi1--rurc 8-45 for 
parts itlt~nt ifin-l.tion. 

( 1) Un;:;old•;r <:.or: t;.,d IY.:~.;t froa1 jidd r·oil c.onnect.
ing strap. 

NOTE: .-1 t:.mi-i< ide-rabll? t;, t•i/.rl):!d. of !teal i.<; r-equired to 
~~t;.-:;nlr!w lP&i-: . .-1 !1 o;,u·•;y-/f..;;J"!f s·-·ldr>ring inl?; •;r a prti-
1~ane tor,;/( r.t:d!t u,:<'t!J t:tll./f.f.;,-m.!: :;.~ i''3~•;t;m.m~:rrided. 

~~::t C:xt .·_~f~ !w;.,.ti '.'1' ::o•:t.eld ~,pdn.;_.; cdai.n ~.ng l' iw-t 
•Ni!:h R;na!l, ::sh;,;:p o:.i1iHei ;~ :ti<.i di:>;::-il'd r:cP. t r.!e1 Spring. 
'\j::·,e ;~. S-.~t::~ ti:rel.;.d t;~~~- to c .}.t tb; p;:-,(l.-. \Ji ri'.' f X. hole. 

{:·$: 1~( ~ill~:'.'r f. ~·~o:~tb.:':t ~cO~~f. r~:~t~i:n i!if~ -~~~~'f: ~t· lH~d i~l · .. 
snlating wa:;l,:::: ·. J:J i ,;r.:).~: ~~c·n ta.ct post :.illU pttpf!r tn

su!n.tu:. 
({> Pi::.·~" .r.e-~· r;i;;, r,;,;:;. ;;p::~ng aud gTNmu hrnah a::-

~dnh{y, f!'1p~::- ir,£,ubtur, ;;;:,t1 ~:.oJ'l.t:''·-~ t t.fi·~~- into f,o•)Sitirm. 
{m ;:; r ;:tr f.~·· f'u::m(: 

{. fi~~ l nst;.1.fJ. i ·~ .tf.) UhlJl1:12 ·.;~·,a.·:d~ct ~1.r:d t·rt.;.t~ :~)ng scrt~~ 'h· . 

f)<"~Al te~ ~~~~ r:·t~: Cl }'.l(!.j ·~l ·t.. •r. ':l r~.~~. i· )g·~": ~: l:.ll rt"!!~) :.nf.nH sc:·· ~·,~~· 

t~~l :·:·::t,1kt;· : ·hj:·~ :-~:.:if.J.~ l:'~n. J t:;f ~(;T~l·.~ front in~ i t.it~ 

f~ t~:t r1.~:r fran~e. 
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3-36 r:u~cnucAL 

('i) Ch.:<.tl PNI of field eomu~c:t ing strap and ~ lott\~d 
area n1' C·)IJt:aet po~t ~•·ilh fine: sandpaper to t?nsm·t~ 
gond :!ddt'.:r jn;n!. 

~~:) r.r.sert end of field t(i:mt-der slr::1p through slot 
of emLtac:.t, f.\O~L He11d ami crimp end nf t:>onnretor ~trap 
a~~:.im.;, .:.:J~~~n(!fi ~·l!rfaee of ~ontatt post;. 

f!)) Suldt!.I' r.:onnt?.ethm u.:;i!\g rosin eon.~ ::~older. 
(l il) Rt:mOV(~ upt,er i-,'l'ound hrush n~tai nin~ screw 

and discard hrush. 
( 11) I'l:=i(~e fi~!d gl'tii.Uid lead tt~rminal and new 

ground brush t·m·minal hl(wk togHher and install 
original l'etaining f.terew. 

INSULATING 
WASHER 

CONTACT SPRING ANO 

SOLDER CONNECTOR 
STRAP TO CONTACT POST 

\r·· \ \, 
. I 

\ 'i 
\ i 

j 

Fig. 3-45 Starter Motor Confoct Kit 

INSULATOR 

A42181 

(12) lm;tall armature and driw asscmoly, drive 
yokt~ and dri\'C yoke pivot pin. ~\.lJJ,Jly a few drops of 
lOW -:~0 motor oil t!} both end::; of arnwt.rm.!. 

113) Slidt>. ~t.op t·ing re~aint-r intr.> place Oil armatUn! 

shaft. 
i 14) Posit.ion drive yc.ke return spring in drive cnrl 

housiJlg and in.st?.ii ho•}>'in:~ l(l '\tarn:r franw. 
f 15) lrun.ail end !'lhtc 
ilbJ ln::!t>~ii l.ht·>•l<lh·fK,Jr•> and tight,m. 
( l7 • I::-;;<;ert hm:·di':~l:; ;n!>:• t! .. .ci.;· hn!•kr<~. 
(l,~i Prcl-<s ;l!)•:(·:; ~·!rnd;;: un ;;ta<·ter ddve yoke until 

movahie pnk ;:;hrJe i~ hfl\ t:om,:;d and c:hec.k dearancc.~ h•:
tw('('Il n~w efJ:l\.;i.f:i point:r.:. H~nrl uppe1· c<Hnact pn.st. if 
requjn:d, ·to obt~::!: n minimun·:. 0 0:·~0-.iuch to u maxi
mum \t.W£1-iur.:h ,.J~?ar·;.rro<::.e i!J.~~v~~ f.o :2.~-J mm l. 

i l~l ln~t;,,.!l a pr~1t1:d.ive tapf:. 1)\ f:r bnwh open in~~ 
vf sb tt€-1' f.r.~,.ar,t: 

(Z(tf rn!it:l\~ .;lrl\'9.. /(1\;{~ <:IJV~~·, ~~:;~.<;ket... tt~d brn~di 

Armature Te$t Procedure 

Tht~ armature should be tmttcd for grounds, short~. 
and halam:e whencv+~r thl' starter motor i::; overhiwlcd. 
lt'ollow rhc test equitJmt\nt manufacturer's proe<~dure 
for tht~ following. 

Ground Test 

(1 t Place armature in growler jaws. 
(2) Turn power gwitch to test position. 
{3) Touch one test lead to armature core and oth~r 

lead io oach commutat()r bar on(~ at a time and 
observe the test li~ht. Test light should not glow. If 
test light glows on any bar, armature is ~....-ounded and 
must be replaced (fig. :3-46). 

GROWLER 

~··· 

Fi~. 3-46 Armature Ground Test 

Short Test 

CAti'TION: Ne-ver opero.te the growlef' in thf! te~t 
posit·i.o·n. u:itho·ut am armatnrf mthe ;iaw~>. 

(1.1 Place armature in :.',1'0\Y[er jaws. 
12:1 Turn IlQW(~r swiu~h to grmrler position. 
<3) Using st.cel hl.ade, h1>l<l blade parallel with and 

toU(~hing: armature <·ore. Slovdy rotal(l armatm·e one 
or mort:~ re•;f,[ut.ion~ in grn• . .,.kr jaw~. If ~ted blade 
vibrates rm any pi,sit.ion uf ct:.re. an;;.l is ::.hort(~d and 
arrn:~ture must h(: repiat.:,.:d (fig. H-·1:7). 

Balcnce Test 

(1 j Plac:e al·.tnat.un~ i.n g-rowlcl· jaws. 
(21 Turn po~e!' switch J·o growler position. 
•:~{) Plate contH<:t finger~ (,f mete.r h)~t cahlt! aerOJss 

:·i.dhw.t•nt C1H:-: rn ur.ator !Jars r.l1 :::~kk· vf Cl.il'll nlllt<~.Wr. 
t4) Adju!'(t Yoltag:e eom:rol mllil Ilt:N!Jr-: ~sat highe:<t 

reading on seal~. 
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"'1 ----·---

(5 l Tt!st t>.aeh <:l."•nl rnnt.ator bar with adjaecnt. b<tr 
until a:n bar:< ho•;·e bt'en e.hecked .. A n~adi ng of z~~ro in·· 
dk:vi..~~~ :in opf!n dreu it in tbt.• particulat pair (fig. 
;::···1:3). 

fig. 3-47 Armature Short Test 

.... • 
\ 

Fig. 3-48 Armatvre Balante T~t 

Assembly 

Bulhing ~eptO<~ment 

j )!'tl.'t f.;f't.J 
~ lj S•.;p[tilr·:: driv;~ ei'd h•j llsing. 
12·• He• -:-·)•;;~ (#i'ig~md ln;~h hJ~ ;:tnd flll~;iL 
i ~:, ·r n•;: ,lJ: r?~\v b,J~'<hinlt. n~:m~ a ;!uital:·h: tr;oL 

A42183 

A42184 

·;\OJ'E: [.:,, r:f.r ,:ttMrt!{ •h':!:';' .:·~;:d lio'k.O'!.(J H~r.r} .:u th.:, .. ~~ 
f'i-ra e. 

Cmwri"'lblfl.l m· E·,;.d 
f.J.j Rl~rrtl.;ve t.ld hu~h illg by r.h.!'t>lHling, t.l1rough 

hushing eavity with &uitahle size- tap. 
(G; Seen!'!!. tap in vi\J<\ and ::wparat<:. end frame 

f.ror.u IHIShing. 
(i:)') Press new f.Hl~;lli~ll!. into piaec u~i.ng snitab}e 

bnshing; ilbt:~l.!er. 

Dri'lle Assembly R.eplacement 

< 1) Pry i;t.Op r ing off aud n~mo\'e start~~r rlrive 
from :u-mat urc shaft. 

NOTE: The ;wr·c·~·.:<-=· r·r:.plat~emers.t d'!'ii•A rJ,'J.c.: e·tll. f.Jl(l i., 
rmiul;·rU.a~ed. App;~,, 1.~ J'i;"U' dl'(lj}:~ •>.;' [(r(l!.;J[J motm· (Ji! 

to the a•·mo.tv.rc iih~!.fi (.~~i.d tffid. lnl.,l)hir~.gs. 

(2) APJJiy t hin c·oating: of Do\v t~urning ;l:3 Silic1m~ 
L ubr ic<int !.or eqniva h:ntJ on armature shaft spiinl::lS. 

{;n W hen inst;;.ll!ng drive assembiy, <·.heck snap 
ring for tight fir nn shaft. Slid<~ drh·e !!l:ISCmbl:v ow•r 
Rhaft ::u:d install ~WIJ dog and o!·igimd retainer. 

Drive End, Armuture. End Plr.At~ installation 

( Ij Po~;itiGn. fi hf:r thrust washtr on comnmtato:· 
end of arrr~aLtltC: shaft. 

rz:1 Apply a f~· ~,- rlrcpt'> of lOW-ao mot.c.•r oilt.o h0t h 
h('sring Slil'f:l-u:s of shaft. 

(::i) In~~1:rt. a.nm.l.t\a·e into st.art.<!r frame and in~.tall 

~w.rt.er drin! ynkc a nd pivot pin. 

NOTE: Tf.:e d:·i:.Je ·!JI!l.:c~ 'n·~.:u.;t enwwe thf.< s!<.u·t.er drire 
;:l.~;.'W; n bfiJ. 

NO'l'E: A.i't trrw·dlt::!.'' 1:1ho'tdd {;e o-r.d <.~r th0i1· re!'a:i~u:r.~ 
<.md hom.ginu o;tfgide of f ht: cf tarter fi·o,mt: bt-:fo·re -in.'5t.a.l
l.i ny the CJ.i"mHt.?·n<. 

(..l l PlaN' 1"1.1ll'tcr driv.:• yokl· return spring into 
n :<:t'S-'3 of drive end housing and install housing lO 

sta rt<:r fra.mt: 
(;:.. 1 J nsu:dl brush ~:.·rH'l r.•l~h: ;,di:h f.nd pla le bQ;;;g 

a ligned ·;vith ~t<l.rtr:r frame ~lor. 
tG\ ln~ta;r t\H'Oil~~b -b,tlts and tighre:;n, 

NOTE~ Be k•,n? ,~·r:q:. ti1·:v r~; i:o;inf;'' i..:; pt-.;<;,erf?~ ."!<'C.t<A 
·;,·~·l, d t:~ :;(~ ('"'11 .. fi h-!J'H.~i·:·~ {J. 

('n H~e h(···;k t.1} pun ba<~k , .. n bna;h _;.pr.ing.~ ~n.-1 in · 
~:ert bt·us:~ :~s ;otA• ·,;c.\\1e rs. 

(8! (:..Jt.'{~!~ tn··Ll::.~h ,~!1\'uir~gs ,~lith n. .. "'dt.:.rJ· !.H'('-\)f t a[Je 
~.nd irr~ta1 : :l r i, ·-,:~ Yi.' kr~ <=~Jvr:r :~n:i g:-:.~ket .. 

N• !n~btl ; l·tut>h l!l) ·,:·,'.r b~mri <HJd 1· )-i,','h t.i~ l\ reUtintn ![ 
!.:1\~ r« f:,':. 

(1.1}} k!uOI·· t:. g(:·:~ •. ::m•.;.~ ;'.f.ci.(l\;r•. of L::o~·'ip~.;l.l.('· tv 
dr-lvt <·n~.1 t~~-- ata·.L:·:. tt :~ ··.; ~~b :~l"t h1Jd j.A.',.~f·.a.il Jrh:~ <.;nd 
'IJou~ir: .;s 'l(;d m,}ng n. ;<r,ch:.t Qr !.tth~::r ::.•litt.i.t;:! o:: t..:w.i. 
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3-38 ELECTRICAL ----------------------,.1 

(11) Connect starter to battery and check operation, 
refer to No-Load Test in this section. 

STARTER SOLENOID TEST (ON CAR) 

Engine Will Not Crank 

(1) Verify battery and cable conditions as outlined 
under Battery Maintenance to assure correct cranking 
voltage. 

(2) Inspect and tighten battery and starter cable 
connections at starter relay. 

(3) Disconnect wires at solenoid S and I terminals. 

CAUTION: Place transmission in Neutral or Park 
position and apply park brake prior to conducting 
solenoid test. 

(4) Connect jumper wire from battery positive 
post to solenoid S-terminal. If engine cranks, solenoid 
is not defective. 

(5) If engine does not crank, connect another jum
per wire from battery negative terminal to solenoid 
mount bracket. Make certain a good connection is 
made. If solenoid now can be made to operate, relay 
was not properly grounded. Remove rust or corrosion 
and attach solenoid to fender with cadmium-plated 
screws. 

( 6) If engine does not crank, remove the two jumper 
wires and connect a heavy jumper cable between bat
tery and starter motor terminals of solenoid. If engine 
cranks, solenoid is defective and must be replaced. 

(7) If engine does not crank, solenoid is not defec
tive; check starter motor. 

STARTER CABLE TEST (VOLT AGE DROP) 

General 

The starter cable tests will determine if there is ex
cessive resistance in the circuit (fig. 3-39). When per
forming these tests, it is important that the voltmeter 
be connected to the terminals that the cables are con
nected to instead of to just the cables. For example, 
when checking from the battery to the solenoid, the 
voltmeter probes must be touching the battery post 
and the solenoid threaded stud. 
Before performing tests 

Remove coil ""'~,VHU<u 
and ground coil wire. 

wire from distributor 

Place in Neutral or Park ap-
ply park 

(3) Be sure battery is fully charged. 

Battery to Starter Motor Voltage Drop Tests 

(V-1, Fig. 3-49) 

lead 
tive post. 

(2) Connect voltmeter lead to starter 
motor terminaL 

(3) Crank engine and note voltmeter while 
cranking (V -1 ). Reading should be 0.5 volt or less. If 
reading is more than 0.5 volt, move test lead to starter 
cable at the starter and retest. If voltage is 0.5 
or less, remove cable from starter and clean connec
tions. If reading is more than 0.5 volt, perform tests 
on each cable and the solenoid to locate problem area. 

Battery to Solenoid Voltage Drop Tests 

(V-2, Fig. 3-49) 

(1) Connect voltmeter positive lead to posi-
tive post. 

(2) Connect voltmeter negative lead to battery ter
minal (threaded stud) of solenoid. 

(3) Crank engine and note voltmeter reading while 
cranking. Reading should be 0.2 volt or less. If reading 
is above 0.2 volts, remove cable, clean connections and 
retest. If reading is still above 0.2 volt, replace cable . 

Solenoid Voltage Drop Test (V-3, Fig. 3-49) 

(1) Connect voltmeter positive lead to battery posi
tive post. 

(2) Connect voltmeter negative lead to starter 
cable at solenoid. 

(3) Crank engine and note voltmeter reading while 
cranking. Reading should be less than 0.3 volt. 

(4) If reading is over 0.3 volt, move voltmeter con
nections from cable connections to solenoid starter ter
minal and retest. If voltage drop is now 0.3 or less, re
move cables and clean connections. If voltage drop is 
still in excess of 0.3 volt, replace solenoid. 

(5) If battery to starter circuit voltage drop was 
more than 0.5 volt but battery through solenoid volt
age drop is 0.3 volt or less, replace solenoid to starter 
cable. 

Starter Motor Ground Voltage Drop Test (V-4, 
Fig. 3-49) 

(1) Connect voltmeter negative lead to starter 
motor housing. 

(2) Connect voltmeter positive lead to battery 

and note voltmeter 
curJ~ru14 • n.cct,uuJ.~<, should be 0.2 or 

ra'l,rflrln is more than 0.2 
voltmeter lead to cable 
and retest. 

(5) If voltmeter is less than 0.2 volt when cut~t:!!.nl~< 
at battery check starter motor for loose 
mounting or on 

ground cable leads and retest. 
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,.1---------------------- ELECTRICAL 3-39 

drop is now less than 0.2 volt, clean 
between engine block and cable. If voltage 

is more than 0.2 volt, move voltmeter 
lead to post clamp and retest. If more 
than 0.1 volt, clean terminals. If 0.1 volt or less, re
place ground cable. 

Starter Motor Solenoid Pull-1 n Winding Test 

test determines if solenoid pull-in winding is 
shorted or open. 

Remove &-terminal wire from solenoid. 
Connect one ohmmeter lead to &terminal. 
Connect remaining ohmmeter lead to solenoid 

case or mounting bracket-ohmmeter should indicate 3 
to 5 ohms. If solenoid is not within these limits, re
place solenoid. 

NOTE: A poor solenoid ground ca:n be determined by 
one ohmmeter lead to the battery negative ter

minal. If an increase in resistance is shouxn, the 
has a poor ground. 

IGNITION SYSTEM 

must occur at the correct time 
to ignite the compressed 

of the ignition sys-
for and 

fuel-air mixture time to burn, and apply 
its power to the as it starts down on power 
stroke. Spark must vary in relation to changes 
in engine speed. This is by the 
centrifugal the distributor. 

During part or speed, 
the fuel mixture is drawn into the cylinder through a 
restricted opening and is less dense. The dense 
mixture will burn and additional advance is 
necessary for economy. This additional advance 
is furnished by the vacuum advance unit. The vacuum 
advance unit is controlled carburetor ported 
vacuum. The centrifugal advance will advance engine 
timing with increases in engine speed and the vacuum 
advance in relation to throttle position and 
engine load. 

Engine Spark Knock (Ping) 

Spark knock in some engines can be attributed to a 
number of causes. The most common is the intermit
tent spark knock which is a result of climatic factors 
such as temperature, air density, and humidity. 

• Underhood temperatures are increased by the 
use of air conditioning (especially during long 
periods of idling), overloading (trailer pulling, op
erating in too high a gear), and the installation 
of accessories that restrict airflow. 

• Air density is determined by barometric pressure 
and air temperature. Air becomes denser as 
barometric pressure rises and as temperature 
drops. A dense mixture of air drawn into a cylin
der has the same effect as raising the compres
sion ratio which in turn increases the possibility 
of spark knock. 

• Low humidity also increases the tendency to 
spark knock. High humidity decreases spark 
knock. 

Other causes of spark knock to be considered are: 
• Fuel Octane Rating - All six and eight-cylinder 

engines are designed to operate on commercial 
regular fuels. (The required octane rating varies 
with each model year vehicle.) Fuels of equivalent 

• 

• 

research octane may vary in their knocking 
It may be neces

more than two 
an alternate 
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3-40 ELECTRICAL ----------------------,.1 

and lubricants, prolonged engine idling, or con
tinuous low operation. The occasional use 
of Carburetor and Combustion Area 
Part Number 8992352 (Group 15.410) or operat
ing the car at turnpike speeds will reduce 
deposits. 

• Distributor Advance 1l1echanisrn The 
centrifugal and vacuum advance units should be 
checked to be sure the mechanism is operating 
freely. 

Ignition System Diagnosis and Testing 

Refer to Ignition System Diagnosis Guide. 
Ignition system diagnosis can be accomplished by 

means of an ignition system scope analyzer or by in
dividual test equipment designed to perform a specific 
function check, such as Tach-Dwellmeter, VAT (Volts
Ampere-Tester), Ohmmeter, Timing Light, etc. 

Ignition system problems are caused by a failure in 
the primary or second circuit, incorrect ignition tim
ing, or incorrect distributor advance. Circuit failures 
may be caused by shorts, loose primary connections, 
loose or corroded secondary terminals, faulty wire in
sulation, cracked rotor or distributor cap, defective 
contact points or incorrect dwell angle, fouled or worn 
spark plugs. 

Ignition Primary Circuit Tests 

Excessive voltage drop in the primary circuit will 
reduce the secondary output of the ignition coil result
ing in hard starting and poor performance. The input 
(primary) voltage to output (secondary) voltage ratio 
is approximately 2000:1. That is, a one-volt drop in 
primary voltage to the coil will result in approxi
mately a 2000-volt drop (secondary) to the spark plugs. 
Inspect all primary wiring for loose or corroded ter
minals, worn insulation, and broken strands. 

(1) Connect an ammeter in series between the 

BATTERY 

COIL 

__ _ _ J:VT.J_ 

AMMETER 

~: 
I 
I 
I 

positive ignition coil terminal and the ignition lead 
(fig. 

to engine. 
(3) Turn vehicle ignition on. 
(4) a remote control starter switch, crank 

engine until distributor points are closed. Ammeter 
reading should be 3 to 3.5 amps. 

If reading is than 3 amps, connect jumper 
wire from negative ignition coil terminal to ground. If 
ammeter reading increases to at least 3 amps, check 
distributor point or ground condition. 

(6) If ammeter reading does not increase to at 
least 3 amps, resistance is excessive in primary circuit. 
If ammeter reading is over 3.5 amps, circuit resistance 
is too low. 

An ohmmeter is used to check the resistance of the 
primary resistance wire. Connect one end of the ohm
meter to the positive side of the ignition coil (fig. 
3-50). To make a connection at the other end of the re
sistance wire, perform the following: 
CJ Models - Disconnect the six-way connector (in the 
engine compartment) and connect to the coil feed wire 
(refer to Wiring Diagram at the rear of the Manual). 
Cherokee, Wagoneer, and Truck- Unfasten the bulk
head connecting screw from the engine compartment 
side and separate the connector. Touch the ohmmeter 
probe to the BY terminal (see Wiring Diagram at the 
rear of this manual) and note the ohmmeter reading. 

The meter should indicate 1.8 ohms for a six
cylinder and 1.35 (plus or minus 0.05 ohms) for a V-8 
engine. 

If the ohmmeter test results indicate that the re
sistance of the resistor wire is within specifications, 
connect a voltmeter (V -1) between the battery positive 
post and the ignition switch side of the resistor wire. 
The voltmeter reading should not exceed 0.4 volt. 

If the voltmeter reading exceeds 0.4 volt, resistance 
is excessive between the resistor wire and the battery. 
The maximum allowable resistance between any two 
connected terminals of the ignition switch is 12.5 mil-

CONNECTOR - CJ MODELS 
HARNESS (BULKHEAD! 

CHEROKEE, 
TRUCK 

Fig. 3-50 Ignition Circuit Tests 
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~·------------------------------------------------ ELECTRICAL 

Starter will crank 
engine 

Loose or broken 
connection - high 
primary resistance 

Remove Timing 
chain cover 

IGNITION SYSTEM DIAGNOSIS GUIDE 

ENGINE WILL NOT START 

Coil with 
internal 
resistor 
installed 

Install Coil 
that requires 
exterior resistor 

Weak or no spark from coil 

marked on 
damper 
pulley. 

Replace 
dampener 

Starter will not 
crank engine 

Coil installed 
backwards 
(reverse polarity) 

A42185 
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3-42 ElECTRICAl. --·---·-·---·-----------------------· ,.1 

I ivol ts pt>r fJ.m.per;,;, A 'i'(,>ltmt<ter '\A.' it~ l.t m m ivolt 3Cale 
is requird t:r• ~u.·.,:m:lt,:,ly dwch ft>r re0istaJlC!e in the il!('
nition ~wi'rd.t.. 

Conw~;·:r. ;:; nll.tm<~':H b(~twel!n ~:h·~ bi~.tt«.wy positive 
pr.>st nml the b;d.tf:.ry ~~>.rminal (Jf tiw i;.;nitioo :.\\'itctJ. 
The \'Oitmett>r n:ading shoak not t~xcct~d 0.2 volt.. lf 
thl• \"Oltmt:ter rending- dccs nor ex;•.r.etl 0.2 volt and V-J 
exceeded G.4 vnh:, l"€Sh:;tanc!~ h; ruo hi~h thro1..1gh the ig~ 
nition switeh .,r the wiring bet'l-wen t.he i~"tlition 
s-..vitch ami th•• ri!Rbtor wire. If Hw •Mirmeter reading 
exceds 0 . .:1 volt. reGistanec i!!. too high in tht.~ circuit 
bctWt.!ell th(l baitcry t.enninal of the i~~ition swit,~h 
and the bat:t~'.ry ;)os.itivt" post. Be snre w cheek the 
wire eonnet:>tioos at thr: ~~~).rtcr re(ay for looseness or 
cornmlon \vhik ohsl~t'.'ill!-1; rhe "''ltmtlti'r reading. 

Ignition System Bypass 

To obtain gt'E~atly improved :~tarting p~rformance at 
low tcmperaturt>, the primary registam~<~ win~ i8 by~ 
passed th1dng cranking, Lhr~rehy connr:cting the igni
tion coil din!c;tly to th<! battery. Thi~ providc~s full hat~ 
tery voltage to tfw toll, kt?0ping igniti(Jn voltage as 
high a::! f)OSsibk dul'ing l'rantin~. 'i'ht~ bypassing of the 
resistanee ">\'ir~ during eranking is accomplished hy the 
use of a t(mtact within the starte.r solen~>id_ As the 
contact dur-;es. the coiJ i:> <~.(Jlincct.td dir(~ct.ly to the bat
tery from tJw l·t.flHJ:tinal of the .soienoid. 

Secondary Ignition Wires 

The o~H>.rating tharaeteris~,ie~ of ignition system~ 
an1 ~uch !.hat during norma! opel·ation eP-rtain high 
frequency elt•ctricai ::!ignais ;.J.N: prni!uccd. These 
signals t(md to i.ntN'fere with v<:>.hi<.'le r·adio and televi
sion l.'eCI·)ption One nf tiw mo~:~t c:ommon methods of 
supprm;si1;n ic:, th1~ u~e of scconda:·y ignition :suppres· 
t~ion wire. This type of win~ ::.erver- t::w ~hal purpose of 
condud.ing Clll'rent at •·equirf~d •:olt:"lgtl!'i to tlH; :-::park 
plu~..-s and at tht~ same time, bt~cau::;c. ()f .:mfficit~nt re
sistanc~ \noJrpor!J.ted over i!::;o t::n tin· i<~nJ;,.oth. dim in atf:s 
radio int(!rf-L'rene•~. CaLibrated r~bt:;,:.nee r~quired in the 
Sl::Co:ndar:y i~{nit.iun. dr(;Uil d•.;l.:'s rwt ttffecY spark r!ug 
firing vn!tag-<:. 

Supn~s~inn t~Tt<· 'hilT h~ >.ti.~:) :x:;.-:,d i11 th· C(liJ high 
~.et~~'iio!·; kud. The •.1·in·~.: cnnsi.;(~· 11f ~t 1-;woa lp·aid nn:-!.' 
!ilii:.n Cl.lrt.' ) ll1 f:'Y.'I~gn ~!~~!:!{' '.'i i·o.J; l.';d b::.r. t• f.:,nn H CNHbt:· 
tor. ·r~~e (~mlfiw;·!..tw ~::. r.:~;n-r·<ed ~·.:::h ~ h~rh qun1ity r.tb~ 
b(~r ir•~;·dL:HJon. \Virc. pi!~:O:., :ire ·.~.:.'!.~·:.j. r.o r.~'JnTv::'.:'.t 1 he l;(aH·· 

d•:;ct•;r.r ·"'·it.h d11~ tfr.mii~..:Js. 

NOTE: N 'i'ft Yentm/rfirnded U11!f. f.orl.v.;i't tS:i1'(~ !<)it'f; r•ot, 
be rt~·'[J(l.~~r~·:'d, fil-~ptu,:·r.:; the ~:~·ft ti .. r~;, "H-~1·~,l ~f i~hf£' frt;,,j i:::. 
damo..•.}fl. 

tGNlTION COil 

unit. Ignition cpils do JWl. rt~qnirc spm;ial iWn>J~(~ otlt~:.r 
than ket~pin~ t+>rminai.~ aud eonnl.••.:1il~os d.t.'lHl nnd 
tight. 

XH sh..,;ylindel' an.~J \'-8 engine!> lW.JI:;LrE· t•.oib \:;;H:b 
~n cxtcrnalr,~sistante. Th<: use 1:! a Cllil with an intt'r· 
nal resi;:;tor would n:suit in harrl stmting and lo::~s of 
enginE~ JJower. 

The ru nc:ti()n of the ignition t:oiJ i fig. ~-51) is t:o 
transform the low voltage, ::>upplit•d by the battery or 
charging rircnit, into the hi~h Vt.)lt:ag(• ner:l!~s;.u·,, \1.1 
produce a spark at the· spark plug gap. 

The ignition eoil has two windin~s Ml u. soft iron 
core, the primary winding whi(~h consiM.H of a. eom
parativt•ly f<~w turns of heavy wirP- ~~nd the s.:·c;ondary 
w·inding which consi::>ts of many turns (•f v~~~'Y lin.~:~ 
wire. 

----·-----... 
.~ 
t -l 

~ I 
L------------ ---~--.J 

I 
A< 

___ .. ___ t 
·, ·~ ·.· : I " \ -! 0.,).. ( . 'e'"' , ~1 "·~~r~" 

I . 
----------------4---~ 

Fig. 3·5 1 Ignition Coil Buildup ~nc:! Dist.horge 

1'o keep the required voltage a:s low as po:~:-;.ible, :JH~ 
coil must be. eonaeded for corrt~d polad~·y :~c. that 
electron flow aerolSS t hf ~~park p!ttg gap ·;;iJJ be f;·om 
renter ei('ctrode l!) w<•U nd 'l'}: i8 neg·~..::i,:e .:;p~~r k 
r1ojarity rw-:~uire~ n !r,w(:r vo;tag•?. ~\!no~ dectnm~ wiii 
more r•?.adily le~~ve ~he lwtr.t'r C(~ll<.:E~r ':t~·,drvflt~ 

For t:orred: polahty. 1h-P- <'<•il ·~wli.Jii.\.t:( i:erm\var. 
iihnu ld he ~~orr.t~~~~;.~d t\; ;:.m·n~~?P'm~J t.::t i.b, ·::;,u.:~m-y 

J.lo}a.rity of tilt~ ".:(>hic.Je, with t.ht\ d}~t ~·;l;.,_,t~\1' •:Omll~fti:):'' 
consh.kn~cl ~s gn\ll~HL 

1'1H: pnlar!:.y ~~.an hE' <"h~r.kf:ll on the r~a." hy cm:n;:;N· 
in~.{ the n,~gativ(• hnl'5 1A a V<iltm·~t.~n t•; ~.ny ~t!J<.(r k ;JJ 'J·,i!, 

t•~n:ninal and the J:.r:,sitivr lead to f.IY·und ;.,t (hc- ~L:!}.~~~.ij'!e-. 
Rt<irt thP. (•ngiiY:.. If the ~·eit:,te',et r·ea\1;~· L~\') .. !':'.'.ah•, thl• 
r.·~)iarity fr~ (~(11.ri.~~; . if t }a~ "' .. '·!':'.:n ~:.!~r l"€'ad!:· (j{:.··vJ r~·:~.:.~.!t .. ! P.'' 

·~h<-~ po~.nrit ..... \ .. ;.~~ :·:.!1\~ .. ·n·r~'~t (A.!~d lh":. ffY~J {;r·(n·!:•t.": e~Jni~t:·l~ · 
dnn:-:; sh<,iJ l<'i l.w n~w~r!:!ed. 
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"1------------------------ ElECTRICAl 3-43 

Wh~:n an ignition t o il. is suspected or hl!ing dt-fet:
:,iv<:., H. ~h ould he chr~tk(,d or.. tne cal'. :\ c:oil P::.a.v brc~r.'k 

dow·n ;lf.V~!' it ha:;\ l'(~ad:t.<:d ovt-ratin,g t.empY.r:ttun~; it is 
i.ttt11orLlmt that the ~~o\l bf.\ at 0pt1ratir1g t,(~mtilf:"raturc 
when t.ests a:re mado. Pe~: f1J l' tl1 the !:•~~11.s fo!lowitlg' th<: 
inst.ruct'ioll!' of tht.· t!.::->l (.'quip1rwm m~mnfac:tu.rer . 

Ht:ft•r t;,) tht; En:d!'l:;i•)rt Control fk.octinn fnr igniti()n 
1:<'li l S !JN~ifitat'wnc; . 

DISTRIBUTOR 

1'hc dhllrfbtitur is p~rrnant~nt.ly l J)brlcat(!d ... \t. the 
ti me of c·onUtc·.t [t!1in1 !'('p\actlllH.'nt or ovel·haul, apply a 
t ra.C<.' of hig~ melting poin\ luhr.ieant: Lo the breaker 
('.tllll. 

All rlist ribt.<tors ate e(;uipp<~d with <~am lubricat.ur-s 
and shonld be replaeed at t·ecom mE:nded intervals 
(refer t.t) Emis~iljn Control St~don'i. 

Diaphragm Vacuum Unit 

A ~ingle vacuum un it C(mtaining on{~ enr.losed 
i$p1·1ng·loa<ktl diaphragm i~• used on the di::~tributor. 

The advanee :u·ction is linked mechanitaHy to the 
mo\'ablt' hreakt'r plate assmnbJ~;. The airtight advan<:e 
dir1.phragm i$ connected by a hose to t.he carbu retor 
·;aenum spark port ahov(' the t.hrottlt' valn·(s). Cndcr 
part -th r.·ott.ie operation , t: h~ po rted vacu um is su.ffi
r.ient t.o art.uat~ the advance diaph~am and eaul'oe th e 
ureal-:~r p\aw to mon' opposite distributor rotation. 
arlvancing the :5park and increasing the fuel e<..·ono rny. 

C: AM 
LUBRICATOR 

CONTACT 

PRiMARY LEAD 

01~:\!'lW\JTOR .... 
(~£:'¥!..11\lUEA l!:NWfllli:~~ 

Du r·ing ace.t>lerat ion or when the t:nb>ine i.s ;:>ull ing 
hca.vily, t.hfl port1~d vaeunrn i~ not sufficient to c.tct:ua \'C' 
ll1•~ advance d.i.apfu:ag:tn. 

NOTE: If Nf'?.l,i'J.•per?. u•itn (1. trjt)/t'1.1i! tcmp('r•J,t·i•:n·' o·t'(~r
l'idc r:u:ikfr at !he th c:·r-mN:tat ho·nxi1i.{J, t;l;.( di:st·nb v..t.nr 
'!iiM'tJ.?.on ho::;c is r:tin·nect•?d to a port vf th e swild1. 
ro,i h~,;.•r tfwn the m.l.rh·I.J.r('tM · oa{:·;; Mri. :Jpnrk pol't. R£~f~!'t 
t.o the. EHti.ssion Crrrlt'ri'Jl Sec;tirm. for· an operat·ion de
;;aiptiun. 

Centrifugal Advance 

The centrifugal adn mce mec:hanism consists of a 
cam actuated hy two spring-controlled eHntl'ifugal 
weights. As the Hpecd of tht~ distributor s hrtft in
t:rease:; \vith engin<~ s petd, the weights are thr<.lwn out
ward against ;:he pull of the spring'S. Thi~ advances 
tht> cam, caus ing t he contacts points to open earlier 
and ad~anc ing t he ~park (fig. 3-52). 

Removal of Vacuum Control Unit 

The van!Um control unit h; remon!d hy removing 
the ~~crf!WS which holrl thf: vacuum unit to Lht! dis
trihutnr body . 

NOTE: Du·ri·rt9 (J..'(,wmhly, the r:lip of lh.e pla.te (l 'ffJUnd 

/.{w..d nu.t:~i lie pluce<l ·u:i1de.r th~ head of one of the 
(ttf.f.lchflig ~crew8 011. V-3 <1ist.rilmton;. 

CAP 

ROTOR 

CIRCUIT 
BREAKER 
PLATE 

."'llffoo- lio-, 'iii!:i;;iiil'-:'t':"' ASSEMBL V 

DISTRIBUTOR ... 
V-2 ENG!NF.S 

PERMANENT 
LUBRICATION 
RESERVOIR 

SHAFT BUSH ING 
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3-44 ELECTRtCAL -·-·-·-·--·-·--·----···-

(1! :Oii-ltxmne,~!: primary l1•ad and vaemm1 hose, 
atl\i r<:~mmt': thf: rl:~trib~;to~· C'<t.p .. Nol.e m~J!.OI' po~itiun 
for pr;Jil\='l' !<wattl)!l durini_~ in.sta!\;;d(m. 

t2i H·~tr\(.f'·'·~; iwl~!duwn bd.i., d:tr•w . .aod d1!\t.rih~HO!' 
asa.f:m ;1:1 y. 

(:1) .I n:il.ali distl'ibntor wtth t·or.er poHll :•)nr:d in tiH~ 
same )(!Cation a~ noted during n:>mov:-~1. 

N(lT[~: (( th,e erf·!1i1te httS f;c:r:'tJ. c·,&a·nkotl ,~; .. £fh ~.he dt·~· 
tributor Tt!.NWt·eri or the rottir positiC:n i.V(J,< >wt rroted 
d·;(.'f'intl re·rru.YI.;ol, J.•mce~;d !;.-; j(l/iOu'.'r: 

(.1) i·'(.s:ton Ko. 1 pi'(ron <tt TD(; c.n tbl.! t•j\"i:l.l,r;-:s

siou str~r.k~·. To 1ktf.~rmine if the. pi8ton b un eom.JJrt.!S
sion str•>k!\ :remov~~ .:\'i,. 1 sp;~rk ping, ~-•!a1:~~ l.ht~rub r•r 
comprt~~Ri<;n gaug(~ ,:,ver t)ie i!pr<rk vlug: hole. ard crank 
tht\ engi:w ~h:swly until <:ompre:;sion P\'el:l!'\llr~: ~.~~~gins to 
build up. Continue to crank the <:i1gine :;.nt:il t!·w tim
ing m.ark on t-h~\ vibration damper is ::-.lignf:d v:it.h the 
TDC ma.rk or t.ht.• timing degree sea!(~ <i.;o;; shown in 
fi~·ures :':H')3 aod a-5c~. 

NOTE: The tim£ua ilm·rk on !f,.e "tln·n!·i.on da!r:p~·~· 
a./.-so ·will be nliy·nal 1dth ihe T!JC ii/.u:rk ·tdu: '' }'·;o. tJ 
c·uhj/(ier is (Ill e:rh•.J.·;.:rJ t .sl.·rokt:.. There,ti.·n·c, 1:t. is i-m
portttrd to be s·w·e No. 1 c-_q/;iHder ~~$ IJ'Ii co ir1JJTe,--~.3irJn 
3trokf: when ;~;ud([.llillf.i the ,f1:1d?'i.b·ulm·. 

(!.i] A!~sh dJ<>tri<)\lt;··r nrt·.~ ve.:~.r wrw. ,~,~~-~)iohaf: 

nlatir.:~r dri ...... ~ .. ~·:~z.:tr i·t·~ ·?.uel, ~. !"·:·~itkn·J tt't:·lt ro~/Jr !J(~inri~ 
to thl'\ •.No.! ~~.rlint~~.r .l r.<P.nni-;:-;!~1 r-.r •hsni!.H<t!;r ~:~l:t-'· 

N()"J ... E;~ fi-' .'!!])(J.,'i-/(; :·~(;·J.fJ :1,!;.f::'~[; f._.r:r·,· . .''."~ i.:11l·.'l~~i. ·,, .. '··~·~·'·~~ i'~:,;·d ./"'} ;·lt 
t fc.t:: d·i.~t.·t•i. (}: .. ~t~:>'i' -:~t1'?\ ;:·~;; ;J~ :.. ~·n .. /i~.i l.t: lJ::.: .·.~ #0[,. .. ~~ .l~Yl ·('Jr t.' pr:~;· 
ij.os~~·:~:io";J.i1':· 9. 

·---t"l 

Ag. 3·54 Ignition Timing Maries- V-8 

00 

SIX-CYLINDER ENGINES 
CLOCKWISE ROTATION 
1·5-3-6·2-4 

~~-·--·-·------·--·----··---~ 

! RIGHT BANI< I ! i . 
i ,-·-. \ (,--..\ ,;"··..... /.---.\ 
;a; •. <•: i..~) \.1,1 ! ',,,_,,/ ....... , ,/ ··~,.; J 

i i 

[.'-----------· .. --------_) 

FRONT 

Q 

r--~ -.. -... ,/ 
i'HONT 
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"1--------------- --------·-- ElECTRICAL 3-45 

INSTRUMENT CLUSTER 

CJ Models 

Thf: instrument du:Stt•.r is enmp(,&<!d of th(· 
spet'domeh'r h(•using, pan~l lighting bulhH, hi-lwarn in
d.ka t.or, trn·n signal ind kators, n.mp ( alt.c:rnatorj anc! 
oi'! warning light~, temr:w.rl'!tun~ g'dU!{e and eomhi na
t ion fuel gauge and constant voltage regulator (CVRJ 
(fig. ;1-56 and 3-::17). 

Removal and Installation 

n·t D isco nncet one battery cable. 
(2) Separate ;:;pccdomet<H' cable from ::;p<'<.xlnm~r<~r 

head. 
(3) Remove two attaching sc.rmvs and alhn.c.: hearer 

cvntrol hracke1, tu clrup down . 
(4j Remove four attachin g nuts and pull duster 

off of mounting studs. 
(5') Rcmo\·e ga.ug:e wires and clust~r lamps and l't.'

move cluster assembly. 
(6) After installing clu:;tcr, con nect batter:~· and 

check all lights and gaugc~s for proper operation. 

NOTE: The com1.edor link (fig . . ':1-.17} i.;s not ;wrt;i<:ed. 
In the event o, r.:mmector Hnk ha ... -.; to be mpluced, man
·z~f(u:t.w·e a cml?ledo·r ou.t of 16 go:t;.ge (or lo.l'{ler) ·in
o'v.lated utire. 

J42720 

f ig. 3-56 Instrument Panel CJ Models 

Cherokee, Wagoneer, and Truck 

The in,;trumtmt. <·lu~t<>r (fig. 1J-5B) i~ <:ompM;ed of tht 
in~trurn.ent r.lu$tt~r c:.ade (spH(JdomNt·~r hou~ing), panel 
lighting b~1lhs. hi-bf~am iod i<'ator. turn ~ignal in
dkaror-:;, arnweter, o~l prc::;::; trn: gau~e, t.,:mp\~ratm:•:, 

;;nd .t\wi gaug~:&, ton~twH voltage n~guiator· fCVRl 
(p;rrt of the temperature: gaugr.•), brake failure -.va rn ;ng 
hulh. lockout \va.rning bulb~ ((.~uadra.-Trad. hea.t~r con
trol ligh t.<;, wiper-\vasher and b~at<?r eont:roi lights. and 
t.ht~ bi()\.\.er n:t1for fa•~ sw·[tdi. 

Removul 

0.} lh~~·o11nf:d '::mttt7-r:.;. 
f2i R~:mcw~ ::;ix dtl!'H>.r l'etail:iag ~;ac:·.o,.s 

(:3) Oi;:;c~vnne<:t ave~domNH (~~i.hk :tt dO!$t<~r. 
('1) Dise(•nlled du~U~:r. pin t.er.rnina.l ph1~ by pal.i.in~ 

~tr·~:iight away from dl181.1~~-. 

(3) l'ihe•Jnth~d. f(,ur 1-t>rrnin.L,l piug. 
(H) l.Hs(:OmHo-cl: fan ~w\teh tt'•ti!H~~tt•r plug. 
(71 DiB<:ui1Jl t:<:t ~·acuum huH~:: from h~;lt.cr e'Jrttrol. 

.NOTE: 'f'a{.) e<J,r.:h lv.lsc ac=runHr;.r; ir., it.<; nwm[,er·~.:cl lo<:tl
!'iun to en!-J'Um lh<: p-rt>-iJC11' cor' l't.(?cti(:'f! 'J·hen i·Mt•l lhna 
thcdiJsff)r. 

INSULATORS 

CL.US"fER 
HOUSING 

.~. 
TEMP 
GAUGE t 

C0M81NA'r10N 
FUEL GAUGE 

CONNECTOR 
LINK 

ll.ND VOl TAGE 
REGIJI.ATOR (CVR) 

. 
3o 49 ~0 so 

20. . . .TO 
"100 t 'W: 

10· ·80 
o· ·90 
.\ J 

~".lfp_.~ 

SPeEDOMETER 
ASSfiMBLY 

J427?.l 

Fig . 3~57 Instrument CI!Js ter Asse-m bly- CJ Models 

(B) H.emove two h<~~tf:.rN•ntrr;) P<il~elli~bts . 
(9i Dific:onn('Ct [i~lli!Y.~rxtllr~ ~~·:.ntrnl wit:<:· fl"•)lll 

l ~v~r. 

{ l O) He:~·~~;\'!:. ciu:~ t:.:'·r· l.l, f.l~.•:m bl;·. 

lnstaliotion 

(!! t).mn•~et harne-~~ fkl;0 an,: !~·:·at.er- C(l\l t:·n) ki~n
tifk;;,thm b1;ibs. 

(2 ) Cc:ll!"E'ct t~:}lp•.~ l'f.£turt· (:N<tn.>t '.Fi:·•! w c: p~: ·;11.in~;. 
lc..-er . 

(;}) !.'":(Jtlnt.K:t ..,,acu n:-·:1. b<:;~5t\~, 
( ~.j la~:~t;~JJ cj r:~·~ ·~J~r . 

~·r; ~ (~~~u r·!~·<·t ~: pr;:,~;dn l~J.··'t~rl· ,~. a h\:·. 
tn c~n'.lh·d !:m.!'H~l'') ~.~.a.L\e . 
'(1 (~hr:rk r!U c:a ~~.~.f:C: . !•!"H ; r,!·f.~}~,, an.d h~~·hr.:-·L 
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3~46 ElECTRICAt ·-------·~-

PRINTEU CIRCUiT 
BOARD 

' I 'f '" ._ C= • ···· • . .. .. . 
. .. ! ..\ :. 

OIL.<l.NO 
AMP 
GAUGE 
PLATE 

l iGHT OIL 
GROUND CONTACT ...,-GUARD PRESSURE 
FOR CVR PORTION t /GAUGE 
OF TEMP GAUGE ~ - • 

FUELGAUGE _.,. • 

., ~~~. ---- t ~ 
__,_ AMMETER 
. ~ SPEEOOMF.fER 
~· • ......._FAN SWITCH 

HEATER 
CONTROl 
ASSEMBLY 

# 

t 
TEMP 
CONTROL 
LEVER 
KNOB 

lfNS 
(SRAK!:'} 

\ 

I 

SE.ZEI.. 

LENS 
U .. OCK-OUTl 
USED FOR 
OUAORA· TRAC 
ONLY '--

~ 

J4:>72:2 

Fig. 3-58 lnstn.mlfm! C!~.at~ .. Cherokee, Wagoneer 
oncl Trvck 

Component Te!>tS and fi'eple~tement 

( l) l:~t:-1.'\'~.c'~.-1:! n:.~:.t:· •J :~; ·l ·c·~r :t rh.l{._j~.~.:·. Z),;. rl~)\ dh~;..)s .. 
M;lUbH.~ d Li~~n,.:. 

(2'~ ltf'~·;.(\v~ r:d i hun.,~~. 

NOTE: .4 :~; (;}nn/;rce~(:·' ,w T.-:..s~ L nnp .J'. lJfiUif ~h<v>.dd i)l'-: 
u,:;,:;d. J.r·h~t! 1~.~-.;i,~{i 1".Lit ~~\·:111;;ntett?·,·. 1-tf:<~ 1r. :r· ~~!;:'~!~:; f..Pir/. 

llL(i--:l.i/ r ~n t'; fer If'· D r~xuhi<.~J . 

~ (J'T~~:: .f:;t:l:-.."·r tt_; j?..·. 'u .. :,·f· c t;.::; .. /(·:·: · ~tJ1 ·t; t~:.: ;··\~;t·: i ~-·~,.~· ~·~.zc~; ~ l .. ·:·~~ .. 
t':,;. t~on. 

, ___ ,., 
(8) (~onn~d. :est ian:p or oh mmrfi.'r lead lo c.:on·ec;: 

!Jin plug tcnninai fvr cin:n it b br' t:e$t.ed. F'o!low l'!adl 
dn·,uit fl'om pin to (•;wh i:nen:·!l.t:d pt:.siti.on Llp to bu!b 
(lf indkator ill that 1; i n~1~it . llt:.lb $hC•Uld l1~ht r;r (Jhf11·· 
mct:f'r shouir! n:~c! !'! re:~i ~VlllC:.t=: ar tht-s<' lJ"~it.i(lns. 

('l) Cheek all m~coatcd po:!itiOll!-i on uppositl! aide of 
r,•ulb or imlkalor cireuit .. c :rcuit m t:;st jl;ti 1:,() eit-hi.~r a 
pin t(·t·m inal or a gJ'!Jund ing i\Cl.'I'W . H;;l).; 11hould iight 
or oh mnwt.cr ~lwuld read 0 r esh!::tn<:e. 

(.51 Conned tl'::.\. lamp ur ohmnH'~t(.-1' 1~~:.0 t.o !\.,rround 
}lin termi.n<ll and o~he1· lead to dlN\N metal cas~::. Bulb 
should light or ~:he <;hmrnett::r :;lwuld re-P-d I) il!Rl~tam:e. 
\\"hen bulb fails to ligh t or l.'hmmeter !'end.<> resi8lan(:e 
an. <.lny t.f~~t. , repl~\C i' win ted c.ii'C:.U.iL 

(Iii Check for !{hortini.{ bP.l.w~·(•t: (:i1·ruit:>. With l:l. 

kad eo11n~~d:~d to 1:c.rrc-rt J1in fo r \~ireuit to he t.~s t.~d, 
move •)ther It-ad ro all ut.ht~l· pin tcrminaJg in dusu~r. 
The!'f.! :\hould bf! JW 'iighr nr resi!;tance ind.it.::ation he
tween circuits. 

Instrument Illumination 

CJ Model!> 

Two bulbs and thn.~e molded lP.mps provide in::.tru
rncnt panel illam juat.ion anri id~nti fication . Current 
and protect ion for tiw pm1d bulbs and lam~ are pro
vided by the 20-am p circui t breaker loeatcd intt~rnally 
in thr· headlamp ~w·iteh. Thi:; dr1~uit brf'aker is not 
f.ervie.eabl(~. It is an ir!te1~ral part t)f the head lamp 
switeh. 

Do not pull on the bulb ~ires 1.0 remov!':\ the bulh 
socket.; grasp the l>Ot'kCI, ann pull UOWI1 . 

To remcrve the mold ('r:\ lamp!', rt•movt~ t.hc wire. coo
ned,ors. Squeeze the lamp togethe r at each end to re
lease thr small retaining tabs. Push the lamp thro u};h 
the panel {toward the &teer"ing wlwelL To install the 
molded lamps. pu~h into the· panel ttnti1 the rctaininK. 
tabs t-:nap int<J pbl:c. 

Cherokee, Wagoneer, Clnd Truck 

}'our tHJlb;.; fH'('Ivide lighting frn· tiH• instnmwnt 
ciustt!l' ;1nd l'wo bulbs ill\l ltlln<'l.te the h!:'atf~r tontl'ol 
f.MI1i'l. !'and li;.,!hts ar~ ft-d fr(•nl l.lw fuse panel 
t kough ae :i,dju;;;tab1r~ be:.t.dli1rht ~·w1teh rheostat. To 
replace (!l~trume!lt du~ter IJ \IJ !,~, rec.u:b up behind the 
c:u:;t,o:·.r, r.w.ii;! :.b ;~ bulb :S(}>:kt.t 1'/;u rlt''r\:l:"·d> \~ igl! (vie'"''.xl 
:f• .. (r;:·i i he n~~~ri :':l.ml. pn!~ <Ut. -r~~ l:'f,rJa('f_; til>.~ h~-:~Jt . ~r e(•l~· 
t,,·,,.[ p:;:..r; ,-1, l·;•:llh. m·y thJ~ l:.•ulb :~·Jc:r. t.t <_k,;·m ·~ r;t.il th i>. 
~!Jn·:r'~~- dii'! 'Nh~d~ ~·>tta.d'\<':d th•.' ~mc~:,~t to th r; p.:u:.d i!:> 
ft'('('. 

Charge lnditator ( Amp} 

'fhe t::hur).!.'t:: hFt i•:<llDr l:r.liJ J.; h(',\.li<'i r.-.~ 'Jfr ·.vhn:z the 
~;:i:;; i:; off C•J' w~· -i:n t.l!>! -..H_:.;in l' b opw;rti:·g. if ·r. h~ imF
~:att:·r ;~:, f'~1:.. '.:0' .b ~~"l th,c;• ·~·~=:.y ·:~. (trf~ :.:,, rK·~~itj·•.i·e ~iiOd(! iH th.t~ 
:J.T t~~r.n :·~.:t.-:-··r i.; d~·frc.t. :'Je. 
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,.. _____ _ 
·----------ELECTRICAL 3-47 

FUEl GAUG£ 

TERMINAL 

HEATER CONTROL PANEl 
BULBS GROUND WIRE 
CONNECTION 

RADIO NOISE 
SUPPRESSOR 

Fig. 3-59 Instrument auster- Rear View- Cherokee, Wagoneer, and Tru,k 

The indicator Hhould glow bri~btly vd1en the kr.y h; 
on and the ~m~ine is not operat.ing. H the indicator 
light is d£~fettive, it can be rr.pl aced by pulling tht~ 

hulh socket down and ou t from thl! 1m;trnmt\nt. cluster. 
The charge indicator does not indicate that the bat

tery is receiv ing a charge. If the ~dt<~rnator ii:\ prvdn(:.
ing 20 am ps and there is a 30-arnp load, t.he indkatoJ· 
bulh will not light unless Hw ba ttery vnltage drop::; 
suffieiently below the aiternator \'O i t.age to 1:au~c eur·· 
rent to flow through the indka. t:or bulb. For a mon: 
complete diagnosis of the ind.ieator hulb ci rcuit, N1•~r 
tiJ the alter nator section, Ex•:itation aml Bulb Circuit. 

Oil Pressure Warning Light and Sending Unit 
Test 

The l11W oil pr ,~s:->un: ind!c;ator lign l is rdn~d in 
s ·~ri~s "·ith tht? ,_.,j} prt'fii:m re :'! f~nii !J!g l>nit m1 the \'1\ginr. 
bl<'lc.k. 'l11is :;f·r: !~i r. S!, il n 1t t:unrair,s ::;. di.-... r h;:a?.nt, :)pril•q; .. 
lil:i.;ag-e, ~.HHt d<:·\~1,rica.1 <:t:• ntae~.:: . Wht:'\i the ;grr:!·.!c~n 
s·•vit.ch :.;.; in tile u:' pof~i;;km, ~h.· ln di.t:.at<:.~r· d~~'::dt L wu· 
crgi:r.·~d a.nd t.hc dn:r:.i.i. ix -:~(nnple t.ed m ;;rn:nwd ;.n'.{".:g:h 
th l:' dos,:;d (:on!;a{.:t:!:; in th€ &<>.od:ng ·.:a~i. t. Upon :;::.:lrt:ing 
th~~ cngi:H~, oil p!'t~~n r r. ct'nl!J l'<:';'l :'i t~;; t.bc diaphr"'gm a:Hi 
0::*-H.S the eon taet. {JOints, ti u.; rehy np(:!'Jil'.!f ~he 6r(:nit: 
t.u tht: hH!ka~>.•r l i g-h l. 

'r.! u Eght i.s ust:!d on :«y:;;J .. cm.;; trti\Jzi.ng r-m ::;i\ p>1~.~su• ·;:; 
g;a\:g<:.. 

<;•.~;ith ~.11<~ .grt.~·~. •.On E'rt}'teh jn 'i. ~1(: .~· (~.~ .. ~~ r~ )::.: :;\_\ .;:,.~:: .-:~r~t.l 

t:htr •.~n~:int:' not l' \.~tn': \:1g.. ~JJ (: ·:l\~ pt~~~)·!.tr•: in~ ~. ie~+.~"··.i r · 

should light. If the indieator does not light, ground tht> 
oil pre~sm:e sending unit wire to the engine. If the in
dicator do~B not ligh t, ei t.hc.fr th l:! bulb or wiring is de
fect ive. 

If the in(lica tor doe5 light with the wire grounded, 
thP oil sending unit s witch. is dcfc<:tive and must be re
placed . 

NOTE: lf the ~~~·l rm~ssu l'f.' n•o.1'i'1in.[l li[lh t rernai·rts Mt 
ct.~nstnrdl!t ;.afwn the engine i.~ operati:n.g, ch edt: the en
gi·il.e oil pte1Sil'l;.r c by rerno·cing the ;:;unde·r 1.1:n£t (Lfl.d i'r1.· 
~fa.llino a. chn>~t rewi-i:l1.f1 oil1f'rP.S$1t-r~ gmt.qe. 

Oil Pressure Gauge and Sending Unit Test 

To t<~st the actura(T of the: oil rm~ssun~ gauge anrl 
the ,o;enrll ng unir, t.h"" fol!c, '.dng ~l'()(·ednn· r-:1 ay fw ~ ~~·xl. 

EquipmEmt. Requir~d: Tt~~t.(• r J -2'23-H-01, d ir!!t't 
re~jcl ing 0;; gangt: a.ud teO?. i'i ttu1g ( A nt•Jmatic TranRmi~ 
~:i.<:Ol~ (l.qugr: \~' -;320 ean he ur:;f:d'l. 

C~nug-~ T<:>sl 
r.n }) i::H:t) :'E\::,~1 · ...... irt: ft•Y:n ~rmdi~tf; unit !outl.~tl on 

,,ngin~. 

(2\ '.l 'urr~ i\1,nit.il1!1 switch to the on P'>~itlon . 
{i!i CI)!JlH!Ct. one !(>ad l>l \.~~t.H t.o r~ good ground 

:H1(i o~her k:Ml m ;:;i;ndin~ unit wire. g<ltlg(• "nou:d r~ad 

P2r 
!J 

I\.l.:t.;i~tl.\l~ (;C ~ Oh l1l~ l 
t.;d . 1e 

·t .. JB 
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3-48 ELECTRICAL-----------------------,.. 

Check all circuit connections before replacing the 
gauge. 

Sending Unit Test 

After verifying a proper operating gauge, remove 
the oil sending unit and install a tee fitting between 
the block fitting and the sender. Connect a direct read
ing oil pressure gauge to the tee fitting. Connect the 
sending unit wires; start the engine and compare the 
readings between the two gauges. Replace sending 
unit if defective. 

Temperature Gauge and Sending Unit 

The temperature gauge circuit is comprised of a 
sending unit, connecting wiring, and gauge. On the 
Cherokee, Wagoneer, and Truck, it also includes the 
instrument cluster printed circuit. 

The sending unit is threaded into the cylinder head 
on six-cylinder engines and into the intake manifo ld 
coolant crossover on V-8 engines. The indicator, 
located in the instrument cluster, is grounded through 
the variable resistance of the sending unit. 

Changes in the coolant temperature vary the resist
ance of the sending unit, thereby increasing or 
decreasing the temperature indication. 

Fuel Gauge and Sending Unit 

The fuel level gauge circuit is comprised of a send
ing unit, connecting wiring, and gauge. On the 
Cherokee, Wagoneer, and Truck, it also includes the 
instrument cluster printed circuit. 

The sending unit is located in the fuel tank and the 
gauge in the instrument cluster. The gauge is 
grounded through the variable resistance of the send
ing unit. 

A float attached to a slide rheostat follows the level 
of the fuel. Changes in the fuel level vary the slide 
rheostat resistance, thereby increasing or decreasing 
the fuel level indication. 

Attitude of the body of the vehicle while parked or 
making starts and stops will effect the fue l indication. 

The fuel gauge on CJ models is a combination gauge 
and constant voltage regulator (CVR). This CVR pro
vides approximately 5 volts to both the fuel and tem
perature gauges. 

The temperature gauge on the Cherokee, Wagoneer, 
and Truck is also a combination gauge and CVR. It 
provides approximately 5 volts to the fuel gauge. 

Fuel or Temperature Gauge Tests 

The use of Universal Gauge Tester J-22344-01 is rec
ommended for gauge testing. The tester is to be used 
on the ground side of a gauge to simulate the opera
tion of a sending unit. 

Sending Unit Test • All Models 

(1) Disconnect sending wire at sending unit. 
(2) Connect one lead of tester to disconnected wire 

and the other lead to a known good ground. 
(3) Turn ign ition switch to on positon. 
(4) Turn tester controls to select each ohm value 

listed on chart and observe gauge. 
(5) If gauge reading is accurate for each ohm value 

selected, the trouble is in sending unit or sending unit 
ground circuit (includes sending unit-to-body ground 
connections). 

(6) After verifying a good sending unit ground con
nection, replace sending unit if gauge is accurate. 

(7) If gauge reading is not accurate for each ohm 
value selected, no gauge reading is obtained or gauge 
needle reading is pegged above the full or hot position. 

(a) Disconnect test leads and reconnect sending 
unit wire. 

(b) Proceed to Fuel or Temperature Gauge Tests 
at the instrument cluster. 

TEMPERATURE GAUGE CALIBRATION -

ALL MODELS 

C (COLD) 
Beginning of Band 
Top of Band 
H (HOT) 

130°- 73 ohms 
171° - 36 ohms 
242° - 13 ohms 
270°- 9 ohms 

FUEL GAUGE CALl BRA TION -

All MODELS 

73 Ohms@ Empty 
23 Ohms @ 1/2 
10 Ohms@ Full 

NOTE: Fuel and temperature gauges are .'5 per cent 
meters, that is, they must be accurate within 5 per 
cent of a specific ohm value. 

Example: 5 percent of 60 ohms is 3 ohms or 60 (plus 
or minus 3 ohms). 

Test ing at the Instrume nt Cluster - CJ Models 

CAUTION: Be sure tester leads are properl,y connec
ted before turning £gnition s witch on. 
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J"l---------------------- ELECTRICAL 3-49 

Refer to figure 3-60. 
(1) Disconnect sender unit wire (output terminal) 

from terminal. 
(2) Connect one tester lead to output terminal of 

gauge and other lead to a known good ground (T-1). 
(3) Turn ignition switch on. Observe gauge reading 

while selecting ohm values listed in chart. 
(4) If gauge reads correctly, wire leading to sender 

unit is defective. 
(5) If no reading is obtained, check input voltage 

to gauge (!-terminal) with test light or voltmeter (fig. 
3-60). 

(6) When checking input voltage, check fuel gauge 
first. The !-terminal of the fuel gauge is fed battery 
voltage. This terminal voltage can be checked by plac
ing the positive lead of a voltmeter on the !-terminal 
and contacting a known good ground with the negative 
lead (V-1). 

(7) If no voltage or a drop of more than 0.2 voltage 
(as compared to battery voltage) is indicated at V-1, 
check connections at the ignition switch and red wire 
back to starter motor relay for loose connections, cor
rosion, or broken wires. 

NOTE: !- terminal voltage at the fuel gauge is 
regulated internally to approximately 5 volts. 

(8) To check this voltage, attach voltmeter, V-2, to 
the CVR terminal as shown. The voltmeter should pul
sate about once every second or less. 

(9) A steady reading of battery voltage indicates 
that the CVR is defective or does not have a ground. 

(10) No reading at all indicates a defective CVR. 
The CVR and fuel gauge are integral. The entire fuel 
gauge must be replaced if the CVR is defective. 

The fuel gauge CVR terminal feeds the temperature 
gauge. A defective CVR will cause both gauges to read 
too high, too low, or not at all . 

If the fuel gauge operation is satisfactory, check the 
temperature gauge by connecting the gauge tester 
(T-2) as shown in figure 3-60. 

If the gauge now reads correctly, the wire leading 

to the sender unit is defective. 
Refer to the CJ Fuel and Temperature Gauge 

Diagnosis Guide. 

NOTE: Do not test gauges removed from the instru
ment cluster unless the fuel gauge is grounded by an 
extra gr01tnd wire attached to the gauge housing. 

Testing at the Instrument Cluster - Cherokee, 
Wagoneer, and Truck 

(1) Disconnect battery negative cable. 
(2) Remove instrument cluster and disconnect all 

electrical connections. 
(3) Connect a jumper wire from cluster ground 

terminal to known good ground (fig. 3-61). 

CAUTION: Do not attempt to test gauges with the 
printed circuit removed from the cluster housing, as 
this would remove the ground for the CVR resulting 
in high voltage to the gauges. 

(4) Connect an ignition feed wire protected by a 
3-amp fuse to E-pin terminal. This applies voltage 
through radio noise suppressor to !-terminal of tem
perature gauge. 

NOTE: Be sure there are no open circuits between 
the E-terrninal and the temperature gauge !-terminal. 

(5) Ground one lead of Gauge Tester J-22344-01 to 
known good ground. 

(6) Connect battery and turn ignition on. 
(7) To check fuel gauge, touch remaining lead of 

Gauge Tester toL-terminal. 
(8) To check temperature gauge, touch C-terminal. 
(9) Dial resistance required as shown in Fuel and 

Temperature Gauge Ohm Value Chart and observe 
gauge. 

(10) Check full range of gauge. If gauge is not cor
rect through entire range, it should be replaced. 

r--€})--- -- ---, 
-:::!::- \ 

GREEN -----fo-o .-t--- RED----. 

r WHITE 
SENDER 
UNIT 

.-fi------/ 
/ 

-L 

FUEL 
GAUGE 

/ 
/ 

/ 
/ 

\ 
\ 

\ 

I 
I I 
\ / 
\ / 
y 
I 

~fi -

CVR GROUND IGNITION 
SWITCH 

I 
I 
I 

TEMP 
GAUGE 

I 

§-, 
I 

~ 

BLUE~ W/YELLOW 
TRACER 

i SENDER 
UNIT 

Fig. 3-60 Fuel and Temperature Gauge Circuitry- CJ Models 

STARTER 
MOTOR 
RELAY 

TO 
STARTER 
MOTOR 

BATTERY 

tltl1 

J42724 
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3-50 ELECTRICAL----------------------

I 

FUEL AND TEMPERATURE GAUGE DIAGNOSIS GUIDE - CJ MODELS 

I Gauge does not register 

Ground tank or en-
glne send ing un it 
w ith jumper wire 

t 
t + 

G auge operates I Gauge doesn 't 
o perate 

CAUTION : Gauges d o not have fused 
or c ircuit breaker protected ci rcuits. 

' Gauge need le 
d rops t o E or C 

Gauge registers Full or Hot at all I times 

1 
Disconnect sending unit wire 
at the tank or engine 

' 
Gauge needle remains at F 
or H 

Add ground w ire Gro und sending unit Replace Gauge or sending w ire 

to tank o r repa i r w ire sending unit . short ed. Repai r o r rep lace as 

ground st rap at required. 

motor support. 

l 
Gauge operates I Gauge doesn't 

o perate 

J 
Clean connect ions and re· Tur n ign it ion key t o "OFF". Rem o ve sender unit wire (out p ut) fro m 

check entire range of gauge gauge. Gro und o utput side of Indicator with jumper wire and t u r n 

w ith Gauge Tester J-22 344- Ign ition on . 

0 1. Replace gauge i f def ective. 

f 
~ ' I Gauge o perates Gauge doesn ' t 

l 
operate 

' Open ci rcuit In sending unit I wire. Check ci rcuit f rom gauge to 
ignition switch and starter 
motor relay. 

! 
Check CVR Terminal of 
fuel gauge. 

l 
N o battery voltage 
o r steadY voltage 

I 
Defective U nit - Replace 
fuel gauge. 

,.. 
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,.1--- - ------------ ----- --- ELECTRICAL 3-51 

FUEL AN D TEMPERATURE GAUGE DIAGNOSIS GUIDE ~ 

CH EROKEE, WAGON EER, AND TRUCK 

I Gauge does not register I Gauge registers Full o r Hot at all I t imes 

l t 
Ground tank or en- Discon nect sending unit w ire 

gine sending unit at the tank o r engine. 

with jumper wi re. 

t 
t t J • 

Gauge operates J l 
Gauge doesn't 

J 
Gauge needle remains at F 

operate. 
Gauge needle o r H 
drops to E or C. 

1 
t 

Ground send ing unit I Replace J Gauge or sending wire A dd ground wire 
wire sending un it. shorted. Repai r or replace as t o t an k o r repair 

required . ground strap at 
m otor support . 

* 
l 

I Gauge o perates I Gauge d oesn't 

1 operate 

l 
Clean connect ions and re· 
check ent ire range o f gauge Turn ignition key to "OFF" . D isco nnect battery . Remove t he instru-
w it h Guage Tester J-22344- ment cluster. Connect a ground w ire t o the cl uster ground p in terminal. 
0 1. Rep lace gauge If defective. Connect a fused 3 amp jumper to the E Pin terminal . G round the 

output side (S t ermina l) using the J-22 344·01 Tester . Co nnect t he bat-
tery . Turn Ignition o n. 

l 
l • I Gauge o perates I Gauge doesn ' t 

J l 
o perate 

t 
Open ci rcuit in sending un it 
wire. Check circu it from gauge 
Open circuit in feed wi re to to ignition switch or fuse 
E pin terminal. panel and starter motor 

relay . 

l 
Check CV R Terminal of 
temp gauge. 

l 
No battery voltage 
or stead y voltage . 

• Defect ive unit - Replace 
fuel gauge. 
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3-52 ElECTRICAl-- - - -------------------------------------------~· 

NOT}~: M(J,ke sm·e the battMy i~ fu lly chumed. 

Ill) If hoLh g<ltt!f.~~ read tuo high th rough ent ire 
rang~.•. d'1 t!l~k I!lt a:ood '.?f•Htur:( het•.vet'm tNnperatun~ 
gauge nne dusH~l' l'(ll-1(; . 

NOTE: Be S''l n~ lwo JP·i;nt.ed ci.·rcuit.- to- c/. u.~ta t.'W'W 

!Jnrund $Cr•3u.·.o; fire haht. 

IGNITION FEED 
A- TERMINA L {BATTERY V OLTAGE} 
(5-.VOL T OUTPUT PROTECT Cl ACUITRY 
TO FUEL GAUGE) WITH A 3-AMP FUSE 

Fig. 3-61 Testing Temperature Ga uge-
Cherclcee, Wagoneer, and Truck 

TEST AESUt. TS I, 

With Tester Conoer.-tSd ~ 
Shown in Figu~e 3~1 

POSSiBLE LOCATION OF 
TROUBLE 

Gaugs reading sat i$factory 
at each Ohm va:ue selected 
(Gauge was dGfective as 
instlllled in vehicle) 

! GltuQe ou tput tert~iMI t o printed 
! circuit connection. 
l Printed circuit betwe'en gauge out · 
1 put terminal ancl!Jauge /indicator 

1 pin terminal. 

I
. Sending wire or w ire hMne$S 

oonnectionli. 
l9nition tlltminal af Instrument 
Jtarllll&S connector. 

No ~:·;-;~Hn~----" ------t-Gau;~-;-;;;;~;;~:;·;;inted cl;-·- .. ·-
i et tit ronnactiort'-
! Ptin1ed cl•<:ui t t>lrt'We!lo gaorga in 
1 put fl!cminal .ani.1 i'!Jflllion pin 

I. tarmlrtal. 
G~u~ . - --·---.----·- ------- ·---·- }------·-·--.--.... -.--.. ·-------·--~-

Gau~~& r&ads Foil or liot i G1W~~Q ex defeoctivo CVR. 
at all Ohm valu~ sel~1e<i 

1 
Tempera wr11 ~-;;d-·f;:e;----rcvR-~~~-----.. - - --- --
gaugm both ;en<l trn'• l ow 1 C'\lf! Cfr.ill ground con otoetion. 
or too h>nh l _ __________________ .. _....._ ___ .. _____ , -·-- ---

CAUTION: U~•Otl com!Met.ing t '3st;;, rit> 1101: 

:tigconnec:~ tnl.l slfrAHld jumper wira ll'lli l tl\a 
<n•ttfllr'i o,o•t~.~ .M·•Ul'<'~ illn'1f.llK ""ir.;. hll~ b...,.,t 
lti~'\:U.'>r.>~t<;t!id .. n d u,~, ~t!!iti<'m ~wi'~h •t· 'ir.t tlw 
I'J. F'F 110~irfo11. 

J47.125 

(12} If all ground connections an' good and both 
)!augc~ still r(•ad too h igh or too low, replace t.h t~ U!m
peraiurc ga ugt:. 

!V3) lf only one ~augr· rt~ads high or lu'"'• n:~place 
ju.c'lt tha.t. gauge. 

Fuel and Temperature Gouge Replacement 
(Cluster Removed) 

All models n•qu ire th t' d us t.er to be removed in 
order to S(>n·iee the gauges. 

CJ Models 

(.1) Car(\full~' unerimp lip of outer bezel and n~
move outer bezel , glasH and glass retaining bezeL 

(2) Remove two attaching screws from 
speedometer housin g and remove hous ing and face 
pla te. 

(3) Either gauge can be removed by removing 
attaching n ut.s. 

(4) When installin~ gauges . he su re ga uges are. 
properly cen tered in ga uge openings in the fact' plate. 

NOTE: ~l .fu-el qa.uae i~ br:inu re-placed, burnish the 
metal to rem.on> fnty corrosion ut the contact (CVR) 
{.Jt·ou.nd m·ea. 

Cherokee, Wagoneer, and Truck 

(1) Remove six printed circuit retain ing screws 
and remove instrument cluster case (fig. 3-58). 

(2) Remove gauge mask. 
(3) Remo,'e pal nu ts (mach ine nu ts on the 

ammeter) and re move ~auge . 
(4'1 When installi ng gauge~, be sure gauges arc 

centered. If installing the temperature gauge, be sure 
the CVR ground contact a rea is burnished clean (fig, 
;~-58) . B (! su re printed circui t ground S<~rcws a re tigh t. 

Fuel Tank Sender Unit Replacement 

On all modd B, the f\l cl tank muRt he dropped down 
out of the mounting bratkt~ts in order to Sl~rvi(~e the 
:~<!nder u nit. Rl?.fer to the Fud - Carhurotor - Exhaust 
Section for fuc·l tank mount ing !nf11r m.aLion. 

IGNITION SWfTCH 

CJ Mode-ls 

Tht• ignition switch ha~ four po.:dti<,ns: (J ) Aee(~::\
~(Jl'Y, f2 l off. Fll on. nnrl t·il ti\f{n:. Tb~ kf•y must b~?. in 
tb~ switch to tarn it to any po~it io11. 'f'ht! kc_v r.an l>i~ 
rerno1.cPd only in tlH:~ (li f IJI':::it i<m. 

J:n au~i~·;~ory, u ~·.mm~·.f. tion h; marl<!. :il-..IT~l thr' b:rtter·.v 
t.eruu.r.:<.J t.i) tth~ ~e(:\'R~O !':i t(•r mimd ·A the <'~wltc!l to 
allow th~ radi•), hlowel' ctnd \"'illdsh if:ld wi~t>t to h<! op-
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,.. 
crated wilh t.btJ ib•r:dtlon fnd gauge and indicator 1 igh t 
eircuii$ off. 

If off, no ac;c(::>sory !'li.lppiied through the igni t'i(Jn 
"''\itch (:ll.J.i b~ optn·ated. 

l n on. a. r.tmJHWtion i~ made from the batt-t!l~- t.crmi
nal to the l:ll:<~t'gsory t~rminal so that ail ignition 
!>witch Ruppl ied lif:(~f.'ssorie~ can lx: opt?. rated. ,\ Jso. the 
hattt'l":f is ('l.mne(~ted to !.he resi:~ta.nee wire l~ading to 
the ignition <:oil (l(;S). Fro m this same termina.l, a 
lead inlt• the in!:l trumcnt duster ent'rgizes the (ud 
gaugt<. oil, and altematol.' li~hts. 

fn start, all ign!lion swltt-h supplied accessories are 
f. em porarily r.!i~eonnect.cd . A conned.ion is made to the 
start.or solenoid relay. The charge and oil indic;ii.tor 
l~trnp!-> will iigh1' un til the ~.ni-,rine i~ started. 

Cherokee, Wagoneer, and Truck 

The ignition switch is mounted on the lower ::;ection 
of the steering column and h~ r..onncdtJd to the key loc:k 
assembly by a remote Jock rod. 

The ignition switch has five positions: (1) Accessory, 
(2) Off-LOCK, i3l Off, (4) On, and (:)) start. 

ln aeeessory position, current is ava.ilable to those 
load~ connectcrl t.o tht! accessory terminals on the (uSt! 

panel and t.o the elettr ic tailgate switch mounted on 
the im;trumcn t panel. 

In {lff-LOCK and off position, no current. flows 
through the switch. 

In on positlon. cu rrent is available to ali acee~sorie::., 
the primary ignition gystcm and the in~trumt~n t 

cluster . 
ln start pos ition, all aece8sories arc riisconnecwL 

1'he wire connected to the golenoid &-terminal is cncr
gi:wd and the brakt.~ \V;u·ning ligh t grounds through the 
if.(nition switch ground (bulb ehcck) terminal. 

Two different types of ignition switches arc used, 
one for ~t.a.ndard col umns and OM for 'J'ilt columns . 
T he actuator rod mo'''?~'! down on the standard column 
and up (toward the .steering whL"t~l) on tht~ Tilt eolumn 
whm tbe ignition h r is turned to ~tart position. 

BEZEl. RETAINING TABS 

lOGK RELEASE 
HOLE 

Fig. 3 -62 Ignition Switch · CJ Modi:!ls 

Removol 

,142726 

ELECTRICAL 3-53 

1_11 Pn~:;s rnai!l s '\·itch body toward instnmH.'nl 
pand compr~sl'ling ~pring twt il nol.d1ed bezel is fret~ to 
bt turn ed C'Nm t.t\rdoekwi~c, n~ka:5ing it off notch pins. 

('21 ~em1we h<~Zt~l and pu~J h::wk main swit-ch bod:.T, 
relea.~ir.g spr1n~ t ension . 

(3 .t Lower switeh body from undtr inst.nmwnt 
panel ~o w[.J·iilg ha.rne>lR ping can be removed f r.·om 
pron~ r:or.mettion. 

Installation 

CJModels 

fl) Pbtt:f.' main compre~~ion l>~wing on mai.n switch 
body. 

(2) Insta ll main :;witch body into instrument panel 
opr.ning from Tt'!~lr. 

(3) To make sur~ that swit..ch is Ln its correct poRi
tion, install igniti11n hy in off position. Turn switt•.h 
body un~il key is straight up and dovrn. 

( 4) .Remove key and pu~h on main swit(~h body go 
tha.l notched hezc! can be insta!led fn~el~· with notch~~s 
in line with notch pins. 

t5) Ttt.rn h€zcl clo<~.K wis1~ to loek in position. Tht! 
word Sta.rt,er should be ( In t.op \Yhen correctly assem
bled . 

Cylinder Replacement 

CJ Models 

(1) Remove ignition switch from vchick 
f2) A spring-loaded brass retainer h<Jlds cylinder 

in switch ea.:>e. The eylindcr ean he remo,•ed with the 
key in or Ollt of the c·ylind.er and in any position ex
cept accessory po~ition. 

(:3) 'l'urn switch to t.hc on position. Thil? is the 
easit~st po~ition to depres~ the bra;-;s retain~r. 'fngert a 
heavy-duty type paper dip thro ugh eytindcr release 
hole and d~pr~ss retainer ring un til it ckars rdaining 
ridge and l1.llm.o:s t;dinder to be withdrawn. 

(4) Line up maie tang on cylinder with femal~ slot 
in ease. 

!=ig. 3-63 Ig nitio n Switch Terminal!> 
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3-54 ELECTRICAL -------------------------------------------------~· 

(:11 I)(~pre~:; ~pri.ng-loaded bra::;s retainer and inst~ri: 
('ylind~r unt.il retahl\~l· snaps into positi.on. 

NOTE: Th~J lo~.~t't ~id,:; of t/u.: iqnibon f-m•'ilch is tfn,~ard 
th c ;'f f. .~en1t !i wh.n: l. 

(6} fnitaf1. !gni.i'irm .Rwitch. 

Remova l 

(~)J Positun a{'tuatnr rod in !;lidcr hole and in$tall 
$witeh to st:cer:ing cohm.ln bt}ing r.arefu i uot. to mu·.-~ 
slider l•Ht of de·t('.nt. 

Cherok~, Wogon<fflr, ond Truck (4) Tigb ten ret<iining M:n~ -.v;; s r.curoty. 

(1} Place key loC'k in off LOCK position and re
mo\'e t.WQ ~~~s,;·ikh nH.mntinJ.! ~:;crf~ws. Tilr Column 

(2 J Di:->ronmx~L !'i\Vitch frnm I"l~mote rod . (l) With ad.uat.or we disconne~tcd. positi(m swikh 
as ;"~hown in figure H-6-:f. (3) Rcmnve hanH!;~8 C•Jrut< .. -cLt)r and remove switch . 

(2) :i\oi(l·n~ ~lidcr to t:xtrem u left (aecessory position}. 

Installation 

Cherokee, Wogort&er, and Truck 

NOTE: Thr-: rt.ght .~u.ff:' td t)u:: ign-it.io·n .c;witch is down
waTdfmm. /}t (i .<;f.f:·e~?-11.{/ Wht>n/. 

(.l) With actuator rod Jisc.onncct-~1 , position switch 
as ghl)Wll in figure ;~·64. 

(2) .Move slider tcJ extreme loft (accessory position ). 

OFf .. LQCK 

ACCESSORY 

STEERING WHEEL 

¢ 
Sl ANOARD COLUMN 

(3 f Position actuator rod in slider hole. 
(4J Install :;witch to stt~~ring column but do not 

tighten retain ing sc·rews. 

ON 

START 

STEERING WHEEl 

¢ 
TILT COLUMN 

IGNITION SWiTCH --·---·-- -----, 
POSITION I ClRCU!T i ·····----·-···-··- .... ·-+··-··-·-""·--·-·--·----·····- ···--···--·---··· .... --.-· .. ··-.. , 
STARt ! 1·1. 8-1 II. S CONNECH::o j 

1
·--of;i .. _ _ . ___ [i ----~!~:;· -·-·---· .. ····-·-·-.. gg~~~;~---J1 

f 1-3 & B·J COMNECTED ,...________ ----·---·-·----·-··-··---·-·--···----
! OFF 1 OPEN 1 
;------·.--····- . ------- -·-------- -- ·· . ----· ... ~-~ 
!-··;~ ~~~~y·---t--· .. ·----~-&-e:.~· · ··-·····-q!:~~-----· .. ···;>~NE~;;:;.~ - .. ··-i 
t. ............. -·-·----·-~- ........ -...... _______ ...... _ ............. - .................... - ._ ................ - ...... ,_ 

fl . \,. B·2 f.~ B .J (COM.,, ON (;Qt>,;tJF,.C'f 10:\'1 

fig. 3 -64 Ignition Swifch Positions- Ch&rokP.to, Wa gonP.e.t, and l'rur..ll· 
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r•----------------------------------------------- ELECTRICAL 3-55 

(5) Lightly push switch down column (away from 
steering wheel) to remove lash in actuator rod. Be 
careful not to move slider out of detent. 

(6) Tighten retaining screws securely. 

Cherokee, Wagoneer, and Truck 

For ignition switch cylinder service, refer to Steer
ing, Section 11, under Column Shift - Upper Section. 

Ignition Switch Test 

Although an ohmmeter can be used to check conti
nuity between common connections, a better method 
is to place a load across the switch (heater, ignition, 
etc.) which will heat the switch and show it under nor
mal operation. Insert paper clip into the ignition feed 
wire connector at the back of the switch. Insert 
another paper clip into any other terminal that is car
rying the load. Connect a voltmeter to the two paper 
clips and note the reading. The maximum voltage drop 
(the voltage indicated on the voltmeter) is 0.0125 (12.5 
millivolts) volts per amp. This means that a 10-amp 
load would allow 10 x 0.0125 volt to appear on the scale. 
A reading of 0.2 (two tenths) volt, for example, would 
mean that the switch is defective. 

On the Cherokee, Wagoneer, and Truck, ignition 
switch slide bar positions can be easily identified by 
first locating the al ignment hole in the flat portion of 
the switch adjacent to the terminals. 

LIGHTING SYSTEM 

The wiring of the lighting systems is shown in the 
wiring diagrams, which indicate the various units in 
relation to their positions in the vehicle. The wires in 
the various circuits are different colors or are marked 
by tracers. 

All models have a 20-amp circuit breaker built into 
the switch for light system protection. 

The upper and lower headlight beams are controlled 
by a foot switch located on the toeboard. 

Headlamps 

All models are equipped with a single headlamp 
system . 

The type 2 headlamp used with the single system is 
identified by the number 2 embossed on the sealed 
beam face. The lamp contains two elements: one low 
beam and one high beam. 

Headlamp Aiming Procedure 

Lamps must be aimed on the low beam. They may 
be aimed either with mechanical aimers or by using a 

screen. If Mechanical Aimers C-3674 are used, follow 
instructions supplied with the aiming equipment. If a 
screen is to be used, preparation for aiming is as fol
lows: 

(1) Locate vehicle in a darkened area with a level 
floor and with a screen (wall) having a nonreflecting 
white surface. 

(2) A reference line should be marked on floor 25 
feet away from and parallel to the screen . 

(3) Position vehicle perpendicular to screen and 
with front headlamps directly over reference line. 

(4) Locate middle tape on screen so it is aligned 
with centerline of vehicle. 

(5) Equalize all tire pressures. 
(6) Rock vehicle from side to side to equalize 

springs and shock absorbers. 
(7) Measure distance between vehicle headlamp 

centers. 
(8) Position marker tapes vertically on screen to 

right and left of middle tape at half this distance. 
(9) Measure distance from center of each lamp to 

surface on which vehicle rests. 
(10) Position marker tape horizontally on screen to 

cross vertical tapes at measured height of each lamp 
center respectively. 

(11) Remove headlamp doors. 
(12) Clean headlamps. 
(13) Turn headlamps on low beam. 

NOTE: Cover the lamp not being aimed. Be sure to 
use the horizontal reference line on the screen that is 
the same dimension as the vehicle lamp height. 

(14) Turn vertical aiming screw counterclockwise 
until lamp beam is considerably lower than horizontal 
reference line on screw (fig. 3-65). 

(15) Turn screw clockwise until top edge of high in
tensity area is even with horizontal line. 

(16) Turn horizontal aiming screw counterclockwsie 
until beam is off centering tape. 

(17) Turn same screw clockwise until left edge of 
high intensity area is 2 inches to right of lamp center
line (fig. 3-66). 

(18) Cover lamp that has been aimed and aim other 
lamp using same procedure. 

Headlamp Replacement 

Each sealed beam headlamp can be replaced only as 
a complete unit. 

NOTE: Headlamps have a figure 2 molded into the 
glass at the top of the lens. 

The only difference in the replacement procedure 
between models is the removal of the headlamp door. 
The of the headlamp is the same 
as for all models. 

To remove the door on the CJ models, remove the 
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3-56 ELECTRICAL ----------------

VERTICAL ADJUSTMENT HORIZONTAL AO.IUSTMENT 

J42'12.7 

Fig. 3~65 Headlamp Adiustment 

----"""l··· ·····-······-·-··--·····-- ........... .... -----·-----· 
VERTICAL TAPE lEFT VERTICAL CEfi.JTERLINE ! 
LAMP CENTER~ I _,/~ I 

HORIZONTAl TAPE ~ VERTICAL TArE i 
~ ; j...---" RIGHT lAMP : 

;----~TER·········· - - -~ 
HEIGHT OF LAMP / /ZONE Of GREATEST 
CENTERS / / iNTENSITY 

/ 25 FEET 

a //jzL 
/ J42728 

Fig. 3-66 Headlamp Aiming Cha rt 

one lower attaching screw. Pull the door out ~!ight.iy 
at the bot.tom and push up w d.bengagc the upper 
rt,tai ning tab . The Cherokee. \Vagonem·. and Trll<:k 
haV(! t.h r~;:t) SCt'l'\\o'1i retaining the lH:ac.!lJ.tnJ.) rl!~<:tr. 

(l) .Remove scn~w~ and r·,:•:non; door. 
(2) H~:mov•.! th.ree f:>Ctl?v;·,, i1~ ,.r,tgin: :,g riP!!;. 
(;J) Pnll lwa,Bt1.:r1p {rut and di">t:onne:.< -,;v!u: .b . .:£r 

n~!!'~-

(-0 ln!-1-taH h:~::Hamp wi~l: tht~ nt.:rt>h~~,- ~ <~.t t ':1~ t(>i) 

of the larnp. 
(5) Ch€<ck lamp aln; foti(IWiJ!g pnwHhi:~:B J;udt:r 

H~!adlarnp Aiminl!, P1'0(!edure ·~ -hf·n ff.pladnf~ hi:<ad
la.mp::;. 

Heodlamp Switch 

The ~wild1 iii J. t\V·J--P~'>fl i. l,b~'1 :::v:itr.·1 c::!Yiti>..!~lH!f!. -.1 

rh(\Qstat f [Jf eontrolling ins t.r.u;tl.f~r.•. pand lig-hi. hf'igh l-

----·------ ------- ,.. 
nt.:.-:.l:l (fig . :-:S-1)7!. 1-((rt:uing the: knob c l1h~kwi:;e dims the 
panel li ~(ht.s . .Rf•Lating th1! knoh fully count(>rc]o(~kwisc 
tarns mt th•~ &.mw and e.\.'ll.rte:;y l ight~•-

RETAINING NUT 

WIRING 
HARNESS 
PLUG 

0 

III Dill 

CONTROL KNOB 
RELEASE BUTTON 

J42 729 

fig. 3-67 Headlamp Switch 

( 1) To remove s\Vitch, first disconnect wire conncc· 
tor plug from switch. 

(2) P ull control kno b out to second position . 
{31 From he-hind int'lt.rument panel, deprei>S knob 

release button (ai! ~hown in figu re 3-61 inset) and pull 
knob out of swiu·h. 

(-1) Remove rcta;ning ntlt a nd bezel. 
(5) RcmovH switch thn)ugh n~ar of instrument 

panel. 
((-;) When rt'.plaeing switr.h, make sure wire termi

nnl p!ug on i>Wiseh is tight nn eonnect.ions. 

Dimmer Switeh Replace ment 

Hd (!f to fi~'ltrc :.1-t1S 
(l) Rcmo•:e wire plug from 3·-r. ikh. 
(i} R~nl'.>V'!. t\H.' <:ap::.erews !'.hat !?.o!d dimm(n· 

:S\\ .. i t('.b t'.t i'lr:o r ~>0<1 r:-L 
i)J Herr.•:;-:·.;,~ pk~ . 
(-0 Ch~:.ck ~Jpe.t'.!ttic-n fJi: dir.'dorlr:r ~witrh Kit.h a wst. 

ligh1.. A c~ni!H- aci·n~ ;; 1.\\''•:, diffent.n.t p~1irn nf c[,mac.t.s 
(orv:: to hf.!a d! Jght,;, the etth <:>r to rb<:> !-. igh-bcam ind ic:a
tor !h!h c:1 ;,;hr.m\d :'if ernak:l:; J ight te:it lamp when 
:iWitd: bs ;;pl!"c:<.tr:d. 

Parking, Side Morlce r. o ncl Oiredionaf Lights 

]rhc ~"!t.rt th"i J:t fit:~t t ':~ ·~t.~ •{: nltnl:l1,,~ ·:~ i!·;. tl~ (~ T~ltl i a.tf~ r 
gn<trd )J<\iH:~! ju~~t bel;}w t.l·11• headlight.:~. Thes(: lil6'hts at·~ 
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on when U1e lwudl~rnp swird1 knAb i!:l puH~d :J\li: (fig. 
:Hi9). 

Fig. 3·68 Headfight Dimmer SwHt h 

(1) Remove thr(~e screws, aiiowing lens to bi~ 
removed. 

(2) Replaee lamp. 
If the complete parking li_ght asserc.hly i::-. to b(: 

r~moved for service or replacement, remov<! the head-

.......... 
··, . ...... 

--' '•, 

-, 

..... ~ 

lamp as.~embly to gain ;tcn'!-ls to the rear of the par k 
bn~p. 

(1) Dit:~et:mnt-d, \\'ire t:(Hlll(~etor from htlrness . 
(~c) .lt6rtlOH: fltti.r; and 1ockwa~hers securing parking 

light MJH€'1'llbl:y·. 

1:1} Rem;>':'f'! Lhl'ollgh t.he. ft·ontof panel. 
To n~plate front :>~ide marker hulb;,;, n~ach under the 

fcnd1'!' and pul! d tl\.\11 on the socket MS(~mhly. 'To in
s t.ai! tiH: hulb and :;~ockt>t assembly, line up the retain
ing tab:<! ,:;n th·' ~c!l' kP.t. with the. openings on the marker 
light. PU:3h tJ;E: ~sRembly it~ and twist the !:IOCk~t 1/4 
turn . The hulb is a w~.·d~e base type. P ull straight out 
to rer.~·!,)\'t:. 

Cheroke~:;, Wagoneer, and Truck 

The Cherokee. and Trucks have the parking lamps 
motmt~~·.J in the headla.:m.p panel just above the bumper 
!fig .. 8·70l. 
Th~ Wago!it.'l~r has the parking lamps mounted in 

th~ radhtl.or grillJ;arw.l ( Cig. 3-'7J ·l. 
The side rm11·ker iight will flash in unison with the 

frnn~ turn indicator bulh. Side marker and parking 
li~hts eome •)n when the hen.dlarnp s·witch is pull~d out 
t.o any p<),;itir;n .. 

Tt! )·eplaee parking lamp bulbs on the Wagoneer, r e
mov~:: th(: park lamp l<ms. 

To rt:place parking hLmp bulbs on Cherokee and 

J4?.731 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/
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OUTER 
LENS 

Fig, 3-70 Headlamp, Porlcing, Directional and Side Marker lamps- Cherokee and Truck 

Truck mod~Js, rernove the l('ns and colored reflect.or. 
To remove. the ~:ntire park lamp asst~mhly, remon~ 

the l<m~. Insert a narrow bl.ade l'iCr(~wdriver between 
the lamp and the body sheet metal. Pry t.he sheet 
m<~tal awa~; irom the lamp assembly untii the spring 
dip on the s.idf~ i~ dis'.mt:fd~wd. Pull out the lamn as
sembly w dif'conned. th~:: win!S. Bt>fon~ in~ralling t:ht~ 
lamp asse~rt hiy, hc1•l the :'etaining -;h~~N met.al lip 
h"*c~ to its f•ri!ffn~~.l ~;,,J~~t.:oP. 

!"fo T(~pia,~e ~:·td~~ 1n a::-~: .. e:.· l ~ght~, tf:~:u.:)Vf thr~ Jarr.· p :~~·
~(:!!1'lbly. Twist tht~ ~<:>t~ket l./4 1 urn to n:!nr,n: Pui! 
~1:-aighti,IJT v' ri~nl!:•';{: the bulo. 

Rear Directional, Side Marker, Stop and Tail
ltghts 

CJ Mod~ls 

.f~~rf~(· tr.·.· ft~:.:·~·,f'c~ .:·.; .. ·~·~}. 
Taillamp Bulb Ucpla.cement. · f-t.:;mo•:c>. ltm:; 1-i{~!'(;',:,:·-s, 

lens, Md gasket. Cl~an lens and r-eflector bdon~ 
replacing. 

Taillamp Housing Replacement · Disconnect wir
ing, remove the t,\-o nuts and lockwashers S(~euring 
t~1illight assembly to body anti remove from rr~ar of 
body. 

Side Marker Bulb Replacement - 'l'urn tht.~ bulb 
sodc~t 1/·1 turn (!OU!lt•>rditek v;ise a.nd !.'t~mu \·1~ tht~ buib 
and ,;cekm. 

Cherokee-Wagoneer 

Rdr:r t<s fig-oJres ;~-7~~ (t.lid :i-7~1. 
Wagon(~r Tailhunp HuJb Replttt'!etn(lnt - R<·r.nut't!. 

t:m:r :;a~w:-:~ and reHWVt' the kn~. The whitt~ rt>flcetor 
i~ h~~ld :n posit ion by •mf '~aps~re;tr w!1!d1, •,dum 
n~Hli:·VC~d W'ith tlH! "Ctlo>.dOL alifJW; thr.. bulb 'j(~ he 
l'"H'II:I'·'·.:·fi H.nd n:plt:l.(;·~-:.d. C\?.lW !i'!!lE: ;;nd re'i'ie·~tor b('i'(•rf• 
repia<'iq~. 
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FEMALE 
INSULATOR 

BOOY 

.142733 

Fig. ·3-71 Headlamp1 Parking, Directional and Side Marker lamps - Wagoneer 

fig. 3-72 Rear Directional, Stop, Botkvp, Taillights 

and Side Marker lights - CJ Models 

Cherokee and Truck 

Ref(•r to figum~ ~~-'T~{ and ~-7-J. 
Taillamp Bulb Replacement - Remove tlw taillamp 

l~ns and r~mnn~ the bulb. Cl•mn the :(~r,s and housing 
bet'or~: t·;:.pladng len-:;;. 

Cherolcet! and Wagoneer 

Taillight Housin.g JwpJa.ct•nl_..nt 
iJ} Remr)Vc inttri()r r;:;m· qmu.·rer tdm panel. On 

right :;ide. pulJ pand 11ut. of top and l'C"rrwve (th1s S(!<~
tion of hod:y contnil.l!'; jack and tire wr.(md\). On. left 
~idt), t.rhn p8nd i~ lH'Id t)y Ul':JliH)di:ng cl.ip,;; .. P!-<e: or~:1~ 
.in prying tht~sf~ dlp'!' out; 11f d1f:ir rt!{:.r.·.~-~e:=. so paud i~ 
JJ<•t r~mt ot• datn81':{txi. 

(:c; Ukeor!h'.·d.t:-t:!iun'p h<H·n.-~o;~; (:(~·m~;(~/":l'~. 
(;f; .R~~fnnl',·'. f<.'Ul· r.rtt.~~4·:·~.~!f;f.{ 1lllt.~ :~~nd p\J~t, hi'Yf(~i.i.l.~ 

lj!Jt tl"(J!'I1 e•;rw)r ;.\')"'ts. 

Truck 

On these vehicles, the light is mounted to hrackets 
located on the outside rear of the pi<·kup box side 
paneL 

Taillamp .Bulb Replacement - Remove lens and 
remove the bulb. Cl~an lenH and reflector hefor~ 
rC'plar.ing. 

. ... ·.:::.:·. 

BEZEL 

StDE 
MARKER 
LAMP 

\ 

Fig. 3-73 Reor Olte<:tional, Stop, Backup 

and Taillight·· Chii'roh+~ 

TaiUamp Housi:n~ R.e(JI.aot'f":me-t~t 
l).j Dise•.~nr>~'~;;i: bmr l\!t~r;t:K;. 
t ~) RNnove 1ttt.ad1 infl, n nt.,.,.. 
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3~60 ELECTRICAL -----------------------,..1 

To'V\--nsidc Pickup Truck ·· Ou tht~~e H:h ide~. t:hc 
light a:i'sembli('s art: nwuntr·ti in t'lw pickup box end 
eaps. 

fig. 3·74 Rear Directional, Stop, Backup 

and Taillight Wagoneer 

J42736 

Taillamp Bulb Replacement - .Hemove lens and r<>
move bulb. Clean lens and reflectm b~'fore replacing. 

Taillamp Housing 
( 1) Remove lens. 

SIDE MARKER 
GROUND 
WIRE 

SlOE 
MARKEB 
lAIIM" 

······ .... 

HARNESS 

~ 
····-. 

HOUSiNG 

GASKE1' 

t2) Rt>mon~ two ll-1-20 sen~ws. 
un Remove housing and di~conneet lamp harneRs. 

License Plate light 

CJModels 

Th(~ left taillight illuminates the ikense place. Refer 
to figure H-72. 

NOTE: Wlu:n ·in.'Jtall'ilt{} tt ;·ei.U' step b·u mpcr on f.hn CJ 
n:rul all. f t·uck models, the license Jllo.te lomp !.{•iri:n{! 
·nw!lf be di.s(;O-nl/ected }iY>In the o1·im··n.nl !<nJt'J.). The 
lomp win:no .fm·m the ,<:tqJ rra:rn[lf:¥' mwd be 1'-plir.r:,Z 
into the t.w:lhght hm·n.e':ls. 

Truck Models 

The lamp wiring is connected to the step bumper 
licenge lamp extension wire, 

Cherokee and Wagoneer 

Th(~ license plate lamp jg attached lo the Laill:{ate 
anrl is a sealed unit. The lamp iH removed br removing 
the !amp attaching screws and disconrwct.ing the 
attaching wire. 

BACKUP 
BUl6 

LICENSE LAMP 
HOUSING 

~u 

HINGE 

fig. 3-75 Reor Ditedional, Stop, Backup, Taillight and Side Marker· Truck 
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Truck 

The Jic<1.n~e plate lamp h; atta<.•hed to tilt:' rear frame 
crossrn~:mba. l3ulb n~placemt~nt is accomplished h~· 
removing the hlllb lens. Tht~ gr(Jttnd Jnr the lk(m~c 
plate lmlh dep(mds upon met.al·ln-mt>t.al contact be· 
tween the bulb bracket. lic~m•e plat.<: bracket and th(• 
frame. 

Backup Lights and Switch Replacement or 
Adjustment 

CJModels 

The backllft lights are located ou tht:! rear of tht• 
vehicle directly below th<.• taillight. The har.kup lights 
are actuated hy tht> mo\'ement of the rcvP.rse shift t·ail 
when the ignition is on. The hack up light gwit(~h is 
threaded into the right rear corner of' t.hc transmission 
cover housing. 

The backup light switch is not repairable anrl must 
be replaced if defective. 

Bulbs can he r<~placed by removing the snap ring, 
lens, and gasket from tht~ assembly. 

Circuitry for the backup lights is as folli.rws: 
A green with white tracer is connect(~d to the igni

tion terminal of the ignition Rwitch. A 9-amp fuse b 
inserted in th(~ circuit behind the ignition switch. 

The instrumeiJt harness connects to the frame har
ness. 'l'he green with tracer wire continues back to two 
connectors (one on each side of the \·ehide) where the 
baekup light wires are connccied. The backup lights 
depend on the lamp mounting studs for completion of 
the ground circuit to th(>. hody. 

Cherokee, Wagoneer, and Truck 

To replace a bulb, remove the backup light lem;. 
Backup light swit.ch adjustment is as follows: 
Manual (l<'loor Shift) Transmission - The backup 

light switch is threaded into the right rear corner of 
the transmission cover housing. The backup light 
.switch iR actuated by the· reverse shift rail. 

The backup light swit<:h ir:; not. ::-:erdn~able or 
adjllstable and must he reiJiaced as a unit. 

Automatic Transmission - A comhination backttp 
and neutral safdy ~witch is mounted on the steering 
ti.>IHmn. This ~witch is a<ljuf;tahl~~. lf ddediH:, th\~ 
~·,o;it.ch mu~i: lw rcphie~~~.L 

'fo .. ~djusr tll(~ baekup lil{ht :'witdL !JiaCf-! the tn:ms· 
mission ~hift. len:J' in t.h? R po~iti(,n. Loo:;en ido not. 
1·emovc) tlw l'l>'O ::;wit.i~h atta<'hing :-:crew~. Turn th(! ig
nition s witdl to t!H! <Jr. positio:J. Rniat.(! the switeh t•nr
direetion or t.h~ nt.her ;mt.il th~ l:meknp light~ op('rat€. 
Tight<!lt th<: at.taebing ;.;crew~. Check: (hr. switeh ff)t' an 
enhrirw start in t.lu: ~ ~tnd P !)IJSith!/1!;. Th(• ~ngin( mu~t 
n(,~ ::;1.an. ;,1 R, D, :;,,.tr 1 pc.s:•.i,m. 

As an aid f.c al!jn•>ting th~ baeh,;q: ligU. •;n.;{i.ch, in 
~tal! <i Lf.~st iamp to th~~ lamp i.lirle of th<: !l·witl"h and 

g-round one ~ddt· l)f a test lamp. Wlwu 1.h(~ test lamp 
light.:-!. tht~ ha<:kup iighs ~1re operating 

Courtesy and Dome lights 

Cherokee, Wagoneer, and Truck 

The <·nuriesy and dome~ lights operaw when tlw 
front doors ar~ t:•pen~d. beinl,! adU<ltt:d by the door pil
lar switch whkh provide;; a ~t·ound for t!H• cir(·.uit. 

Battery feed i~ from tfll~ headlight. ~witt>h th t'Ollgh a 
rheostat. When the door~ an: <~lo~od, thE> donw and 
eourtesy light;; are op,~ratt>(! by totatin)r th(~ h<::·ldlamp 
switch knob e(Jltnterclockwise to t.lw stt•P. The ground 
for the lights i~ then through the headiamp switeh 
The dome lig:ht len~~ e.an b~ removed by squeezing the 
lens together to di;:;(mgage the retaining; tab (fig. :3-76;. 

A car~::.ro lamp i.s offcJ·,~d un sonw tru<~k models (fig. 
3-i7J. The eargo !amjJ bulh is r~plaeed by removing tht~ 
outer lens. 

Fig. 3-76 Dome light 

Tht~ Lm<p !i!'oHcrrd .. J y t;~n h1; :.•!.n'l'j'.'·~~~ aftt":· renw'.' ing 
t,,.v.-> att:.·,chinJ:~' :Si.~l'r.11.·s ·rh~~ d•'rJ:tt~ ~~.~;ht h,l\'l.~·~~~P.'·l· 1n t.ht.! 
ca!J ;.>f "''•·~ic~; bor.ly !:J)'i~i' i;; ·.~,m: rail.:;; ~r,;::~V'•:. abr".'~~ ti.H: 

eear winriow, 
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DIRECTIONAL SIGNAL SWITCH 

The mosl freqt;t:nt l:aU!3es of faiim·e in the dir·~c
tional signa l t>ystem are loose connl'ct innR and burnt;d 
out huJhg. A fl:~~hjng rat<~ aprJroxinlaicly t.wier' t.hr· 
nMma) rate l!."lUall~- indicat es a :$horted ont !JUlh in ~h r: 
circtlii. 

If R tlm:c-l:lmp flasher i~:~ imtalle~1 in a wh~d~ hav .. 
ing only tW(' lam p bulb::. pt!r sidt.•, the lig-hts •,dll light 
hut will no! fla:->h . CllllVt'!r:<~d~ .. . if a t wo-la.mp 11ashcr i!' 
used on a vehich~ having thtet:: lamps, the too high tU!'

rent draw will <:au~e the lightR to flash too fast. 
If tht~r<, is no signal at ~my front, rear, or indicat.or 

light, first C'h~t.d\ th(~ fus>!. 
If fuse check:'$ OK, m:xt eliminatt fla::~hur unit by 

Rllbstitutin~ a kno,..,·n ~ood fh~sher. If a new fla~her 
does noi. enn; t rouble, eh~::ck si~'1la1 systt~m wiring t:on
nections aT (us~ and at !ltt!.<;r ing eolumn~:.onneetor. 

NOTE: fl ~wake ~t(lr.Jlight.'!. fnncticm properly, rf:ar· 
.'i(!JIW.l hoht. bnlbs wn! OK. 

CJ Models 

The· turn sig.o.al fla!ihcr L~ mount~u to the }ower lip 
of the instrument pant:! to the left of the steering 
column. 

The switr.h is a self-cc:tnccling unit clampd to the 
8H!ering col umn with two allen ht>ad screws . 1'he hat
tery feed i~:; through a. 9-amp fused f('d \vire eGnnected 
to an a~:cc:ssory t~rminal of the i.brnition key !>witch. 
The fused lead <"Onnccts directlr to th(~ flasht~r unit 
locat(!d behind the i.nstrument panel. From the flasher 
unit, a white wirt:' leads t() the directional sibrnal 
switch. 

To determin~ if the directional signal switeh ii'l de · 
f('ctive, diswnn·~ct the switch at. the six-wire r~onne<·
tor. Use a jumper wire from the whiw (battery feed 1 

wire to the oth':'ft' wires. Circuitry is a!> follo\vs: 
• \Vhit~ to Orail!St\- Right H.ear 
• \Vhite to Blaek - Ri~ht Front 
• White tt• Yello,,- .. L~:·t J<'rout 
• W!'-.itc to Hlue - I ,dt Rear 

Cherokee, Wagoneer, and Truck 

The di!'eet.k·')ai ~·!ashe!· :$ ntt•unt«.:d d irt:(.th w (.h(: 
ft:'.:)~ P'•"d . r~ (.ft'l' {..~ (::.~~~ wir ing a ;s.b'T l->..11'! ;:At; i.he n ar ~)f 
!:h·~ r:l:':IIii>.!.l :f.r·1· t':·in:ui' t"f . 

Switch Rem-oval 

{I i J'tiseor:n.ed I'H:~gati,·;:, tmt.t•~Q· cahle. 
i2) HenHo':~~ b1.'rn tiJl1t<Wi. ;;rim eo···'·!o'r by :ofJ;:;;<,m;n~ 

l.Jr.Jtt<Jrn iiitaei·dn ~ ~(~.!'•.·w~ .. 
1 J} p;~~.e<~lli,f.i(' l, hNr: w 'r~ !••;r··, .-::··.Yil-•.:~h ;r, :>t<·'·,·•·ir:~: 

w>.il\(, l r.:>;·d:~; ~.1S' !!!~·~I .! I 1.,)" p H.lJJHJ,',' (jUKk·dis;.<)l) :'~·:f ~~..:·n · 
I.11~d.Ol' . 

en n~~ -rl (;\'tf. ~ltf~r; rinr ...... ht:t:'l nut. Not(! alignment I ) ( 

~l.et;rirtg wlu:c!~ to ~t•}{: ..-i.!lg ;.;hafi. inrk.x 111arks for lat<·r 

(;'i ,} Rt\m.:•" e slt!eY ~n~ ·o!:.l!t'! with Steering W1wel 
Puller C-:>·1~-H . 

{G'1 J.A:!ki::J1 .s.n'i:i-i.h•.'r{ ..:ov ~~l' reta~ning scrl'ws and 
1if t <:vv~·r fr~m:·. ·.~<Jium:n . ft. i~ not nece:>sary t<J com
pletel.r ··~mo,·~· t.he:;e .-.:•:!'t':w:.; as they at·e held on the 
ec.v~·r hy pla::~t i<' H~t•~in e.-s. 

(7) Uee f ,(Jr:.k Plm,{~ (},w1Jn;ssor Tool J -23fi&3 w 
d+~prr~1' k>r:.it r~J:..j t.'(f!.g. :j it'}. 

(~. , 1.JHc<; lock pla.te i.~ di~}H'I'!S::>I:!d, pry round wire 
,:;nap r ir:g from :;te€rlng- ';ha..ft rp·oo"i'e. 

Wi Htlin!:V{! Lor.: ~: Pl<:•tt: c.jmpn~::;sor Tool, snap 
ring, l(ttk p i::J:tf:, diror.:tinn:d Rig-Md caneeling cam, up~ 
pe~· be::1I"in1!, pr(~!c,;~:Hi r.pring and thrust washt>r from 
ste::ri::g shaft . 

A4:2231 

Fig. ~-'18 tod.: f>fot~ Snop Ring Removol 

(lfl! l'i::;c\:' 'Ji•·e(:t ior:~~j -;ignli~ r.t.auatiug k•rtr in right 
t.\.l(l". (J'.)!; \!.ion !4DJ..i r~m( \'e ie"lel'. 

(1l} f\.p:~:;s h f!.:t.nl'{; w.':,mir,,-,: !!g~,.t ,::. '9.-it,..:h, l01~at.ed 
:~t·: .:i~,i·~.r .. :.~Ide. 1)f eo:c.t~=-L P. ~t.:i}b(;~.:1J.! .. t{> t.h~ .h:~ry l<..'<..•.k:' anfl 
r 0f:1(j 'Nl ·t·~ttt>)n h~' n.u·n2ng- i n a. (<'Jlmi.tn~h){;k-;\· ·i:'B d irf:!e

ti<m. 
( u·: Hf.~fl' () '. ' f.' r~i l'l.~e~:J01:i:ll ~·lf(l\a l wi.n~ harne5:" (;(iniW<> 

~~ .• •· lJ),)t~K' l'rrrm :,~::s mout! 'dng br:H~i\d .. o11 right ~i(h~ of 
i.<l'.vr.~ ·r;· ( :(•i 1; n:tn 

NO'l'g; (in .>'':''i1J-::ie:-J ' ':r~·.ipped -~ ,,it.h, •.wtum.tJ.t.·ic fm:n~
:}~:~~~.:i·J<J ~~·~ Z~i·J ·~:· ·~: ~.-:;~;:)' :~.{,;.,..,._,, .:"!!·)~ ~~1-: ~J. ~Uip,:;r :~:!ip, l't• 
t'l~:·:f;~··t?.~ .'·: f /,; (~ !·:,J~:k f.t't,)) ?A) ).,, i.{•}; •·.-..{,·~.£·"(:~ ~~ i! :·~ .~.h·:~.i·•:,· c)'tlf~ti·,·~~:~l. ·t 
li,qh. ~ :.(J.,:?·l:; ~·~:: t'h,~~· .. ~./i'I.J~e,t:tc ;· f;:~ .. .-.,ck. 
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~·------------------------------------------------ ELECTRICAL 3-63 

(1:3) Ri'mOV(· di.l'r:d'iunal :s1gnal switeh retammg 
~crew~ a.nd pull llil"t)(!ti.•ma! sibrnf-l.l ~wit~h and i•.-irc har
ne~s t'rom column (fig. 3-79). 

Fig. 3-79 Directional Switth 

Switch Installation 

(1 i Guide wire harne~s into position and carefully 
align switch assembly. 

NOTE: A.x:mre. that ad1;,a.h:na leve-r pi·wt is correctly 
aU{!rted a11d s~xrJoi h1 the IJ..'}JJ.if?r hou.':liii!J pivot bo:s.~ 
[H'il}r to i·n.'!taUin,q tlw ·retr1i-wi·no scre·zcs. 

(2) Install dir~etional :>ignal lever and a(:tuate 
di recti()nal signal s witd1 to assure cor-rt-ct opt~ration. 

{3) Pla(~e thrtlt\t was.IH.~r, spring. and direetional 
si~.rnal canceling cam on ~lpper enri 11f ~h~t~r.ing shaft. 

{4) .Aiign lof.k platt:> spii!W~ with steering ghaft 
:;plines and place 1(/ck pl:~t~· in rn';;ition with dil'f~<:tion<d 
~ignal cancding eam ~;~1aft vrotru•Jin~ t.hroagh dog leg 
opt:m·ing in lo~~k pbte. 

(:1) lnstali snr.r1 :.·in~'-· 
(i.i't ln;,;t,::~H ar:tt .. ~h\:'ft ~~·y;.;;r. 

4·WAY EMERGENCY FLASHER 

(Hazard Warning) 

An mr.Jdds ar~ ~<!JlPJ.'If~ti with [( f 1.Hil'-way E.!rtH?rg~ney 
t1a~lwr ::;y:;t,'m. Wit.!\ !.}w ~·,..·itdi aet)·,·atwt the twn 
fror:t :sntl t•., o r~al' u::.m ~•ig•tal l:cff.hV, fh~';l~ on it:-:;.ci ofi 
... ~ ~rn. ·t~ f ta.n f:fJ, ·~~·~·.,· J.f~ Or, h-Jt~·. tt:~ ':"71 sJ~r~f·l·~ ,ndi~~l:\JA)r t•~~.htf, 
ou tht· inst:.·',tm~H<:: dH~.;tf.rs. 

This systt~m Jnttkes use of the rP.~nla.r turn signal 
wil'ing and ligbt bua,~. hut, has a !:;~parate E>upply wire, 
flash€r unit and off-on swheh. Thi!'-> make~ it po:;!!ihle, 
whE~n lea..,ing a ve~:ieh.~ wi.t.h the four-·way flasht~r op
erating, to lock rhf.· ignition !:\Witch and cal' doors. 
Wh~~n the four-way f!asher i:>. turn<.>d on, the normal 
din!ctional signal supply i~ disc.onnett.(),d at. the dircc· 
tional signal switch and a new supply circuit is eon
nl:'cted. int.o the S\\'itch rlin'<~tiy frorn the battery. 'l'hi8 
four-\vay flaslwr f:ircuit eomes dwough a spe(~ial 
heavy-duly flasher. Sin('€ tht! four-way warning 
flasher is of the IH~a..-r .. cluty type. it will flash any 
numb~r of bulhs {from one r.o six bulb:;} at a con!;tant 
1'!\tC!. Therdorc, flal"hing indicator lights do not neee3-
sarily mtlan that: (fU signal bulbs art· flashing. 

CJ Models 

The switch iR locaied on the instrument [>and at the 
right of the steering <:olumn. To activate the syst(Jffi, 
pull tho switch knob out. The switch does not cancel 
out when turning the ~l<~ering wheel. 

Bath~ry feed is through a 14-amp fuse. 
To remove th<: switch, remove llw swi.t.ch knob. 
To remon• the knob: 
(1) Insert a ::;mall allen wrench or screwdriver in 

the deient on knob and exert pressurP. toward knob 
(fig. 3~80). 

(2) Remove retaining nut and lower switch for 
access to wires. 

(3) Remove wires and switch. 

DEPRESS 
TOWARD 

Ch~rolcee, Wagoneer, and Tr.vck 

·.rhn fouz· .. ·~.~· :·i~. e:rH~rg(·!~\:·.v- 1l::lsh .. ~r ~v.•v i u.~~·.:. ;q =·t p~rrt nf 
the di.reet.i,mal signa! swtt.ch. 
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3-64 ELECTRICAL-----------------------,.. 

To operate the system, push in on the switch but
ton. 

The four-way flasher can only be canceled by pull
ing out on the flasher switch knob. 

As the four-way flasher switch is part of the direc
tional signal switch assembly, refer to Directional 
Signal Switch for removal or replacement procedure. 

The battery feed for the four-way flash er system is 
from the fuse panel. 

HORNS AND HORN RELAY 

CJ Models 

A single horn is mounted on the left fender under 
the hood. Battery feed is directly to the horn; no relay 
is used. A black with yellow tracer wire leads back to 
the steering column where it is connected to a plastic 
connector. From the plastic connector, the ground wire 
leads up to a terminal plate that is attached to the 
column with two screws. A rubbing block bears 
against a brass collar which is grounded when the 
horn button is depressed (fig. 3-81). 

HORN 
CONTACT 
WIRE 

NUT BUTTON 
WASHER jl 

RING~ \l CJ~ 
..-.v/ ~ · DISC 

/' J"'== ' 
-i9 

Test 

TURN 
SIGNAL 
HARNESS 

Fig. 3-81 Horn and Horn Button - CJ Models 

J42741 

If the horn does not operate, test for battery feed at 
the horn (red wire) with a test lamp or voltmeter. If 
battery voltage is available, ground the black with yel
low tracer wire. If the horn does not blow, the horn is 
defective. If the horn operates, proceed to the connec
tor at the steering column and then to the terminal 
plate close to the steering wheel if necessary. 

Wagoneer and Truck 

A dual set of horns 1s mounted to the left fron t 

fender under the hood. Battery feed- is unfused from 
the bulkhead connector. 

Test 

If the horn does not operate, check for battery volt
age to the red wire with tracer connected to the horn 
relay No. 1 terminal. If voltage is not present, refer to 
the wiring diagram and trace the red wire with tracer 
back to the voltage source. 

If voltage is present at the relay No. 1 terminal, 
disconnect the wire from the horn and touch the horn 
terminal with the hot wire. If the horn does not blow, 
it is defective or has a bad ground. 

If the horn blows, reconnect all the wires and 
ground the horn button wire (No. 2 terminal). If the 
horn does not blow, the relay is defective. 

If the horn blows, there is an open circuit to the 
horn button. 

Ground the horn wire at the steering column con
nector. If the horn operates, the open circuit is in the 
steering column. If the horn does not operate, the open 
circuit is between the horn relay and the steering 
column connector. 

CLOCK 

Cherokee, Wagoneer, and Truck 
The clock is attached to the instrument panel with 

two nuts. 
If the vehicle is not equipped with air conditioning, 

the clock may be removed by reaching up behind the 
instrument panel and removing the nuts . 

If the vehicle is equipped with air conditioning, 
access to the clock can be obtained by removing the 
glove box liner attaching screws and pulling down the 
top portion. 

To reset the hands of the clock, pull out the adjust
ment knob. Hands of a fast-running clock should be 
turned backw(J;rd, slow-running clocks forward. Clock 
speed will then be corrected automatically after one or 
two adjustments. 

SPEEDOMETER 

A magnetic type speedometer is used on all models. 
All speedometers are equipped with a ratchet device 

to prevent turning the odometer backward. 
The following data is supplied for testing and 

calibrating the speedometer heads. 

Shaft Speed 
rpm 
167 
500 
1000 
1500 

Indication 
mph 

9to 11 
30 to 32.5 
60 to 63 
90 to 94 
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Speedometer Heod Replaceme-nt 

Spet~do r~a~h·r head r l'!plattlt.nf:m t ;ndmks .n!S~'tting 
tht~ !·eplab:nh~~~t od•)lllt::i-H l.<:r trs~ :';<.:me !nilcaw; ~ts the 
r.r1e t·emovf~;l, un1e.,:s sdch .\i tlU.h~g (:•:Jnflkt~ '.\·Hh !o.:al 
ord in.m,~eo;;. 

CJ Model'S 
(l) Candt!; ly iEr-.:rimp l·~p <.'f (;ot.t:r bezel and re

move ~~a~ ant.~ bezel. 
(2: H~m<'>~'t) t,w(J ,~,.:i:'!~-w~ :lnJ Sf.'(lr!ra t.e $p,~edometer 

h~;tl~ from lhm~1ng 
(;J 1 C nhooi> odomr:t.o:-:r t'dainir:g dip. 'l'wi:;t and 

pu!!h d(h':n t,(.i di8~:1ga~~e <:lip. 
(4) R~?.n't(>"<'t~ •)<brne!.t'r and set. in p~::;pcr n.'l;;(·agt>. 

He fer to OdoJJ~.et:c:r ~H:t.in!!, Pn,;;,;l~d ,1l'f:;:. 

(5) lnl?tnll (ldOtnt\~;er. 

NOT.f;: C:Jwck ant1'·?nrf'h.P .<;.·pring fvr J.miper po:~-ition

ili.(f. 

l.(i) ln::; t;;,.tl r<: t ai.11 ing :lpring e!!p usiilg needlenost
pl icn;. Do not fr,n~(· elip a gain:·; I: dial f;.v~e. 

(71 In:-\tatJ sp~tdorneter hl:\ad ir.to speedomf ter 
hou~ing. 

{8) In~tall be1.el and y.iass ~8SI! mbly. 

Cherokee, Wagoneer, and 'frutk 

(1) Rf:movc printed t:i,.r(~ •..!.it. board attaching screws 
and sc-:parate d uster \ :.:!t;t • fro tn b~z.d . 

(2) }{emo\'e two speedr;meter attaching sr.:rewl:l and 
speedomet('r. 

(:ft R~:,mon l)d•,meter retain ing dip. 
i l.j RemoYe odometer. 
{;)', TnP.tRll odometer :-,.!>~mnbl:y . 

NOTE: t ;hedc rmti-hackup spr£nq for proJJer poiH:iion· 
1il'l.g. 

(6) 
(,... ' J 
(~) 

Instaii retaining !jpring clip. 
J nstal! sp\:<~:ic·n·,l'tt.>r heacl . 
Imt::;. J! pr inV!d d r(;t.lit l;n!ln}. 

Odometer Setting Proc.:~dvH~ 

''r.h i.~; ~)f(:.·: ~:.:d:;.rt~· .~i..r~r·~ ~ ::·f·, •;::~ i h th~~ ··:.·r.i.~:• rn~::;·/~r ~'e·n.;.o·.~ f:fl 
1ron1 ~h·:) -:.r~N~·kntet..:;r !·J<:.?.I..L 

n~~ (~..- rn 6!f~1 .. ::: (-: ~·~···~~~ 
Hold th \! ;'}ftJ. ~!r:;·~r.t!'~~tl>":" ~\nd t·<}~ ilt.C ~.be !a..:'t n~·~ 

n u rn•~J·;Ils ir: th<.i .. ~ n.<:,l't."'•:.~ •:hr"'-<:;;km lmt!: :;he 6e~ir•?d 
sixth di:;it i~ •.J1n .. ai~:f·i1 .. W h ti.•r• thr. ch~:.;i r;)(! .:tixJ: <iii;,."it i1< 
obt.~t:ind .. <LJ{g.n t.ht" f;P.l.l' t :"l ~·~P·~·;';lJI'I.' in l ~n r! witt the 
~':ifth ser~tt~ ... att·;·. 'P.,otatf.. ·; b<: la~~t r~~cr· n~l .'"!~~.rc:ds, ·::·t~~:·t!a~ .. 
ltrl{ t ht::: pr~·;er'::};:-j n.r. U.1. th . .: d~!.~~r~~d • .. <H~~~ rrd.i~ngr~ ir~ oh
j·;,inf.\d .. \fi/ilt::•·i. l!l"\.;.{;F~~~i l)lt} nd<)!.r\Cl:"!l:·. i·.he 5!.~f'~lt't1tr).rl:\ 
rl't '~l~~rr. -~i!'rat~ •Jh: ~!. (.'·c~.:~~ ~l~~r h·. J.n :.: .. i:.~ ~~ir'~ ~·,.;··~J~)t~r "i.h1ft? t';(!l 

::~·i ·ignm.~-:1~ ( 

ELECTRICAL 3-65 

Fig. 3-82 Advancing Odometel' Reading 

( for Replacem~nt Onlyj 

Speedometer Cable Inspection 

Always inspect the speedom~~ter cnbl£~ and eorc t(lr 
kin};t'; or Rha.rp bcndB. 

Plae(>. th(• ~~ilre on a flat surface in th(! form nf an 
inverted lJ ar.d thc-m cro:;s thf! open ~~mh Hold cJ n~ ~nd 
in ibe left hand, thE: othc:r in the 1·igh t band. 

Twist one end, applying ligh t finger pre;;sure to the 
other t:-nd. li the <;ore is satisfactory, the turn ing 
aetion "·ill be smooth. 

On a damaged tore, Uw turnin g action will be jt~r.ky 
and, in a Sf~•;ere case, the o:~ore ,..,.m iestp ut· jump. 

The sp(~edometer cahk requires a. graphite g-rf'ase 
lu brieation. 

CIGAR UGHTER 

The dg<ir ligh t(!r i~-: mo::mted to tbe inst.rnment 
pand (al1 models). 

'l'he Hght.er can he renwwd by removing tlH: hai.tery 
f(~P.d w ire and :.mH~ rcwir::z, i.h c~ ~1hdl tha;, S!.l!T OtH1•i5 t.~e 
light;'.r. 

C.J mod<~b l~av~ un i n-lln~ 14 ·1!111!) fit;:;c- fer d .n:uit 
p~'(rte~~ :~iOvf-

(~h~rokr~ ... \i\.ag .. ~·.· G·.~e:, ~;.nd !r·j····~:,~~.k ;.n~;t:e1~:!· :p~ :..:,t.t .. ~T. thf~ 
li~~J,tr:!.r 1::·f·:r.~n:·::. ·~\·ilb , ,=-. ~~(} ~;.~r~ ~·~ .~lH}.(! lP\ .. ~:i::e .. ~· Nt th/! .f t~S"! 
bk.;·k 

RAO'O 

't':r-a :::.~l~t!1r ~:,~:d ;:.u~hhnt :::~r: .r~.Yl a::td A.t"l-f1!\l 
rn r.)o ,··l ~:;.r ·:.-~1. r arl.io<; .. ~.,· ~.~ ~">~J~i(;H&Jl f'(tf tltf; (]'l'~l~fil>tt+2, 

'\ V ~i.gfrllC~~~:~,. ~ .. t n;. ~ ~rrt;~:·h~ J::tt)dt~ 1:; (fig ;::; .. F.;~). 
.I.Jl r:i·.i·ic~~,. :ii·c m:·,·:f:c:t.t:ti by :.t~' :r: ii.tH: f.~ ·R. ~nr· fl.mc 

c.ornJ·~~~·~.f;(.l f..·~· ~' fr·~nd ! ros'!.'l ~)::. f:\ ~g.u).~·~rf: :~:~'~-"~ ·~,c·b. (~'i' f·:u·:.t.~ 

:r.a;">.1. 
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3-66 ELECTRICAL---------~-------------

Then.• art::- two fu~<'.s protecting the radio. t\ fr-amp 
fus1:' i~ c~on nected to a terminal on the fuse hlock 
whic:h is protc:dcd by a lO .. amp fu:Si~ . 

St:,tions may he prc:o:df.'f:te.d by mt'uns of fiv(• ).msh
bntton.s or mannally tnn~d. 

AM RADIO 

ON OFF 
VOLUME MANUAL TlJNER 

PUSH BUTTONS 

AM/FM MONAURAL RADIO 

AM. J42772 

fig. 3-83 AM ond AM-FM Radio 

Ante nna Trimmer Adjustment 

An a ntenna trim mer adjustmen t is necessary t.o 
match the radio to the antunna. The adjustmt~nt 
alwayH must he mad() a fter installation of a radio and 
a nt-enna, or after any repairs to a radio. 

The adjustment should also he checked whcne,·t>r 
radio reception is unsatisfactory . 

The t rimmer adjustment is l.ocated ju~t above th~~ 
tnningeon trol. 

The tl"i tn me r adjm;tmem may he made auywhere. f t 
io not neces8ary to b~ ahl~ to receive an un· 
der~tandablt' st.a1ion. The ohj€-ct is to obt ain the mo~t 
amount of noise possible while t he volume c.ontrol is 
left in n medium volume setting. Adjust t he t rimmer 
as fol.lows: 

OJ R<:! i!'.e antenr.a to ma~imum height. 
(2} Hwmn e inner :;md ouLt.~r t uni ng emltrol klwh.~ . 

N OT I:-; : .. -LM-F111 rr:ri.i.o.r; mu..~' l.1e ,,. <.rit:'h~;d ;.(; t ht.< A A:f 
pvsit.ion,. 

t~·, Tur ~~ radi•J f-W<i ail•.~w it t(l warm up f.or ~\!·;eral 
:<cenl.ldF.. 

(.f, Tum J,ur:ing umt!'Ol k!l(lt t L(l 1 ~Ott KC r.·<1r; }.!l~ <·Hld 
obi:aill :·~ .~ig•rai I. a >~l.al.it.nl •.;r .iu~)t. pl~dn s!d.i.r;; Tn.:-n 
vnlu l.ll{' u>rHroi to medinrr .. IPvd . 

( ;,;) .fn~fett f..t ,~.filJ.Ht.l(·r• ·":JJH.ctf. ~::.· ~"r;·;,.;. ·dt{V(~1· thr{fl\g.tt 

sm<•ll fwi .• ~ Jtbr· ·;·~· na.t;l,~; \~Cili r.rol. 

(6) Turn :Sc.rt-w left or r ight unt il mo!lt volume is 
obta ined f' ?.~·it lr.rrut knu~h-,:ny 'l.iOlume r onlrolj. 

(7) ln~tall innt:r and out~r tu ning contr<J! knob['). 

Setting Pushbuttons 

( 1} .Movf~ vehicle outsid.f.\ and a way fl'om high ten· 
sion powt~r lines. 

(2) Lower mlt enna w one hnlf its maximum 
height. 

(3_'1 P ltll hntton 1 . ..ut (approximal~ly on<'-half inch) 
to unlock tnner. 

( J ) Sr-lc>ct station with tllning knob. Tunc for 
{·learest r€'ception. 

(i")) Pnsh butlon in as far a::; po:;sihlc ( to lock 
tuner) and rdeas1~. T his ::;t.ation i~ now set for 
automatic tuuing. 

(6) lt'ollow same proe~durt• fo r remaining buttons. 

Radio Polarity 

When servicing t he radio, the A (Red) lead must be. 
conne<'ted to the poiiitiv<.' sid~ of thE~ power sour<·e. If 
<:l)nneded otherwise, the re<:eiver will not operate and 
damag<• \Vill N~sult. 

The radio is grounded internally. The ground return 
circuit is eompletcd by grounding the ehassi.R to th e in
strument panel. Wh en bench t t~st ing, a ground jumper 
'"'· ir~ must be a t ta ched between the radio chassis and 
the negativE:> termina l of a 12-volt battery tv com plete 
the power circuit. 

DEFINITIONS 
Of FREOUENTL Y USED TERMS 

A M (Am.plitnde M{idnlrr.t:ion): Common system of radio 
broadcasting(520 to 1610kHz). 
A n tcrrna: Device used for tran~m itting and receiv ing 
rad io si~rnals. 
Q,;nuta.r Polo:rizo.timt: A t()ch niq,lw of trans mitting 
radio s ignals to minim izt ~ th~ afrt.~<:ts of fad ing. 
Di..~tn;i.ion : l:'alse reproduction of the original 
t ransmitted Hignal. 
FM (Pn~q-twtU'fl ... "t!oriul(l.tim·t): Another system of rad io 
broadcasting: {88 tn 108 mH :t) with thf' added 
aclvant<A;;w. of wi<it:r aDrlic~ fr!f.quency response. 
Pcub'no: \'aria! ion r>f intensity of rec.ein~d radio 
signa.!~. 
Fhd.tt :·r: Momentary loi:ii5 of rcet:ivf:d radio l:: ta t ion; 
~t:·meti rtlP.~ ~·d~~ITed to ar> ~~it:ket. f;.>u('ing. 
EJ'r.;·:~ :~: C u~ ·rent tenn f•.n· !.:Yd~s p~~:· ::<H ond. 
lgnitiern .Vo;~o.e: [ra.h:sirabll! z:n i>w frum the ign ition 
eomvonents (>[ tht- \·chidt" itself or an adjac:cnt ·,:chicln. 
fnf.<.>'~ir:.n?"tl.cc: Und~-;irahlc r;1dit'1 ~ign~l:5 •)r noiS4!. that 
i:Jt•~rh~r(: with ~h~ r!"<?C}Jtion (1f the d<';;. ired radin f!i~nal. 
K:·wmp\r.~ indnde !.hr: :id,i acf~n!- eh;wn€•1 int~rft'n~m~(~. 
crc~~s- mvdulal.i<;,n. and i n t.P.~"rn r:.,dul<ltlon. 
:\1.-:_or•.t-r;v.r,;L .:\. i:y~.tJHH tl.l.~llz.jng ;,i ;:;in~r.k :1igna~ <i!".: .!l. 

~ ~ ~:1f4i1:. ra\.hi; fr~q~·:1:n\~} (St<1ik•lJi as di:·,b:.l.gl.:.'t<;h.-:•1 f rMll 
~ •htal ·~hMlll(.! e.y<;~i·(' tll i'fM ~tt~rf~(I J. 
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~·---------------------------------------------- --- ELECTRICAL 3-67 

iVultipo.th R•t<'ep#on: :'\igna.l lvss m· reduction due ro a 
d in~d siguai and a rdh~ded t~igua! rtrri\: ing at i.lw an
tcmna sim ult.mHKHlsly. 
Sd~:!cfir€1.?;: Tr!e ahility of a raui(J rcceivt>!' t(• accept the 
)lignal of one :;tation ',vhilt:> n.~,iec ting sig1•al8 nf un
dt:.~irable adjac.P.nt :nation>;. 
$(!'1t.'$·iti/)dy: Thf: ability of Lh~ radio rec:t~in~r ti) r\~<::eiq.' 
w(·ak !>Wtiong. 

RADIO RECEPTION CHARACTERISTICS 

AM ancl FM han.~ d.ifftm~n t re1~E~pt.ion cha.rat
teri~t.ics. The following information will help f:xplain 
the normal opel'ution.al c.hn.l'acteri8tics of tlu,·s~! radio$ . 

Signal Transmission 

The range vf normal hearing is approximately 30 
Hz to H>,OOO Hz. AM has a range of &0 to 5000Hz; FM 
on the other hand. cm•en; the <•n t ire range of normal 
hearing. Both AM and FM ar<: received on r. n:gular 
radio as a monaural (single j :-; ignal. 

UPP ER 
ATMOSPHERE 

\ 

Fig. 3·84 AM Reception- long Distance, Follows 

Curvature of Earth and i5 Reflected by Upper Atmosphere 

Fig . 3-85 FM Reception - Short er Distance, D<l t-5 Not 

Follow Cvrvotore of Earth and Is Not Reftech!d 
Sy Upper Atmospheroe 

Fodin9 

11f its long ciL.:;taner~ r<;(' t~prion ~~apability (fig. 3-84). F.M 
i~ limi tr·d, how,'V\:r, to li:ne·{)f-sighl. rc;1:t:ption ( ~5 to ·10 
mih·;~q ouder ~w:rage. eonditionr.; iJf terrain and 
transmitt.cd w•wer. (fiK. 3-85). Figure :l-86 ilill~tratt!:o 
(ading of an :F'i.\1 signal rJne to differene~:::; in terrain. 
Ht.•cr:pti•m heh ind hills m:t:,· hP noisy 1 hi;;sing or popp
ingi. This t}(;iRy rereption itl 80mf·t ime;: 1·allcd flutter 
or piekcr. fendng. 

RECEPTION IS GOOD IN TH IS 
AREA AS THER E ARE NO DB· 
STRUCTIONS BETWEEN FM 
STATION AND RADIO. 

RECEPTION COULD BE 
POOR IN THIS AREA AS 
SIGNAL IS BLOCKED 
BY HILLS, MOUNTAINS. 
ETC. 

A42245 

Fig. 3-86 FM Fading 

Metropolitan Reception 

Tnn::;miiie<l FM ::;ignal.:! are easily reflettcd by solid 
<'1bjects such a~ huil<lings . Thi;:; is why F~1 can be re
ceived u.nrler hrirlg~s and bt.~twet•n tall buildings, 
wh~r<:a.!-1 Al\.1 reception under th~~ same conditions 
would either bt' n :duccd or nonexistent. 

Multipoth Reception 

The faet that VM . (~an be rect~in:d quit e well be
tween tall buildings tan unfort-unately <~auRc a 
detrinwntal side effett. namdy multipath rec:eption 
(fig. :J-BT1. It is e<:W&td by a din~ct signal and a re11ec· 
ted ~igna~ an·iving at tht~ vdrid .e antenna, eausing di::~
tottion. This t.• p(! nf inlcrfen~w~e is ll!-i<<ally uf t;h vn 
dttr·a tio.r: sinL:£': 1ho:· arr::l. d imufen~ne~' is 1.1<;1U:.dl y only 
a f~"~\~, i:oc.~~iP.~~ or f.;:.;et Jl.•.~ r \.:i~:.s It i~~ rno:;~.l:·.: (~[~enunt:(~ r c:cl in 

L:"l.orn~ .FM ~t;~thnri 1:~;,1:: :::. r.··,dmiqur: k!l(J'.H~ ;1r; r,: jr. 

cubr <;·r ·- t~rl :~a! p(~~ft.:·i .?..s~ km. This ter.:hnique t<in im
j.H''t';Vc r::.dic p~'!-formantl! i!i ai.'ca:..,; t::n,:otw i.er ing mnl· 
tipa~;t rtcept i,Ht . 

AM lnterferen<e 
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3-68 ElECTRICAL -----------------------------------------------~· 

FM 
TRANSMITTER 

Fig. 3-87 Multipath Re<eption 

BUILDING 

A42242 

fert:nce such as powli'r lines, thunderst{lrms. and other 
situations whf!re clt~ctri<:al charges in t.he air cause dis
turbance. Thi!'l elet'trkal interference can result in buz
zing and static. AM, however, does not LlSUa1ly suffer 
from ir;,rnition interfcrenct~ of nearby vehicles because 
suppression <~quipment inRtallctl on the vehicle (resis
tive ignition wit·e, noise suppression eapacitors) [Jre
vents ignition noise in lht' radio. 

FM Interference 

Ignition Noise Interference 

FM usually does not suffer from the electrical dis
turbances that affect an AM receiver. FM is slightly 
sensitiv~ to ik'Ilition noise generated hy engines of 
adjacent vehidcs, cspt~cially those not containing radio 
suppression ertuipment. This ignition noise is more 
prevalent when listening to a weaker station while 
driving in heavy traffic. The noise will also occur if 
the radio is tuned off -station slightly. To improve re
ception, make ~ure the radio is tuned for minimum 
noisf!. 

Other FM Interference 

Oceagiona:ls whPn listening t.u a station while dri-v
ing in the vi<:initr nf anothN ~tatiun. e:-pecially a 
~tron~ Rtation, the f)tl::!~ibilit:: of reef~iviug l>oth sta
tion;; ~i:-nuJtaneuusly exist~. Thn phenornt:>nl)n i:::. ca.lled 
rvi;!ac··~r~t (;hancwl int.:!rf•:n~nee or e!·uss-rn,-;tiulation 1fig. 
3-B'T'. 

Using Controls Effectively 

Pl'f•per U:c\(' or radi() I~Ont.rols will enharwe yuur 
Y• * 0 

i IS\ ('f.ll.n_IZ p;I.'(Jbl~ f"t!. 

(1 l :\lthlll.lgh pw."h huwm tuning may be used fo:r 
;:;tation:;, ~~h\:a.rs filitH:.une Uw ntdir, rnann:1.ity for 
eh:~;·!r,: .... ·:r: ~t·und ;rnd n·1h1 iini.!ln avj~~. 

{~; 1 !f t~.:-i;:;e-f":'c< rt'·t:qif.;on cana•.:·l h.-: :HL.Iino?d. s~r. 
t~H: t.om t:(Jiltroi to dw ha:::f.\ kuwlt.en:lod~. 1vise) pvsit ~~~o 

to reduce noi::;e lc,·el. When nohw-free r·t!ct~ption can be 
attained, n•sf:t c()ntr·ol to its normal po~ition. 

Antennas 

Although vehide radio recevtion is outstanding. il 
i~ not the. sam~ as the continuous reception found in 
the home radio. The~ be!:ll AM ant(!nna iH a long an
tcmna, the longer· the better reeeption. However the 
antenna design is restricted in size, height, direction 
and mu~;t receive bnth AM and PM stations. This 
means tht~re will be a compromi~e in rE>CE!ption because 
an ~'M radio has the heMt reception at an antenna 
height of approximat•~ly 32 inch€s. 

RADIO NOISE DIAGNOSIS 

The object of this diagnosis is to pre~ent a 
systematic appl'Oach to troubleshoot noise problems: 

• Determine if the noist~ is normal (refer t(J Radio 
Reception Characteristics) 

• Determinl' point of entry 
• Eliminate the noise 

Determine Point of Entry 

There arc five different ways for noise to enter a 
radio: 

Cl) Antenna 
(2} A -line (battery feed wire to the radio) 
(3) Speaker leads (hy themseh·es or from noise 

radiated from the other ear wires) 
(4) Defective radio 
(5) Enter directly into the radio 

Antenna 

Disconnect the antenna. If this causes the noi~~~ to 
stop, the pr·oblem is reduced to three pos~ibilities: 

(1 l A defective antenna (refer to Radio Antenna 
0 h m meter Te::;ts ). 

12) Noise radiated upward from the dash. 
(a) :\oise radiated from the Pngine c:ompart.mcnL 

Noise Radiated Upward from Dash; Can he deter
mined be irnpr{)vising a tool made from a piece of alu
minum or- copper screen approximatt~ly .'311 inert'S b:y 1.2 
i ndH:!'i (fig. :3-~.'S ) . 

Lay the scr~en at~l·o:;~ tlw v,p '..li the da.o;;h and 
at.tadr the clipl-1 to good lx.,dy g:rl,UI.i(i. 

To ddermin(~ t:txadJy where the noise Sl.lUree h;, 
another useful tool can be irnprovisl'd from an an
t<mnu lt!ad-in eablc. 

To make the ttlol, em or remoVtl thf; 1Nt.d-in frum 
the antenna at the antenna. Rem.uv~ a(.lpmxima.r.ely 2 
indlf)~ of t.!H: outer plaslk f:.(W~ring and tlw wc:P-'ell 
:.,hit:ld lfi~r. ;~-Bffl. 

(l) I H:-;~.·or.ned. ,·,rigil'Jtd ~lli\~nn<l l!~~d·-in aud l)tng-·in 
wst prlihe. 
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CLIPS A42243 

Fig. 3-88 Noise Suppression Tool 

WHITE 

COAXIAL PLASTIC 
SHIELD CENTER INSULATOR rd CONDUCTOR WIRE 

ANTENNA LEAD IN 
WITH ANTENNA BASE 
CONNECTOR REMOVED 

CUT 2-INCHES 
OF COAXIAL 
SHIELD 

Fig. 3-89 Noise Probe 

A42244 

(2) Turn radio on and use probe to discover the 
hot spot. Do not touch end of probe with your hand, 
as this will give a wrong indication. As probe comes 
closer to noise source, loudness of noise will increase. 

(3) If source is found to be a switch, connect a 0.5 
mfd capacitor from battery feed side of switch to a 
good chassis ground. 

(4) Gauges and sender units generally can be 
silenced by installing 0.5 mfd capacitors at their ter
minals. 

(5) If source is found to be a wire, try rerouting 
wire. If this is not successful, a 0.5 mfd capacitor can 
be connected from wire to ground or wrap a piece of 
screen around wire or harness and attach one or more 
ground lead to screen. It also may be possible to 
screen off the area found to be radiating noise and 
ground screen. 

(6) If noise is found to be a motor, install a 0.25 
'"vc•~"'" (feed through) 

Noise Radiated From the Engine Compartment: 
These can be into three areas: 

• Ignition 
• Secondary Ignition Noise 
• Alternator Whine (Antenna) 

Noi::;e: Generally affects the AM 
band and usually appears as: 

• with rpm 
• rpm 

when 
and turned to accessory position. 

is shut off 

The first two classifications are usually the result 
of poor grounds on the and coil 

or a wire routing problem. 
A new set points or cleaning of the '-'V''""'H"''"' 

pigtail and ground may solve problem. Install a 0.5 
mfd capacitor on the coil as shown in figure 3-90. 

Fig. 3-90 Installing Ignition Coil Noise 
Suppression Capacitor 

An extra long antenna lead-in may be prepared as 
shown in figure 3-89. and used as a hot-spot probe. 

Remove the ignition coil and its mounting bracket. 
Clean the paint off the bracket and the engine block, 
then reassemble tightly (fig. 3-91). In many cases, this 
helps reduce the amount of interference radiated from 
the ignition system. 

FILE 

A42246 

Fig. 3-91 Cleaning Coil Bracket 

Be sure to check the coil 
must be connected to the 

In some rare cases, 
required if the 
those "'"d~"'" 

(1 ) 

pacitor. 

. The distributor 
side of the coil. 

may be 
areas. For 
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3-70 ELECTRICAL ----------------------------------------------------~· 

(2} lnstall a 0.005 mJd. 1000-volt ceramic dise ca
pac.itM at the coil dil!.tributor t.crminal (fig. ;{-92!. 

(:H In:;tall a 0.;) mfd c.oaxia,l ('3(.mdtor at th~ alt('r
nator output tPrrnina.l. Be sme it h; nw~d to han(lle 
the maxim um altemator <:.ttrrtmt. 

.005 MFO. 1000 VOLT 
CERAMIC DISC 
CAPACITOR 

BATTERY 
TERMINAL 

.1 MFD. 
COAXIAL 
CAPACITOR 

IGNITION 
SWITCH 

A42247 

fig. 3-92 Special Noise Suppression 

Second(l.rJJ f.qnition Noise: Will always affect F'M but, 
if severe. it may also affect AM. Nor mally one of the 
following conditions will b~ found in the radio: 

• Motor noise across FM band (and possibly on 
AM) 

• Motor noise (loud ) off station but not on a strong 
station 

NOTE: When t.hese condition~; f:if.).'i.'it in the mdw. the 
proble·ttl. i.e; more than likel11 n rmw.lt ~~t:-

• Distributor cap carbon ball, eroded av,'ay, or 
cracked or loose cap 

• A rotor with a burned carbon comact spot 
• A secondary win~ not seated in the <.:oil or dis-

tributor 
• A df.~fecti·.;~' coil 
• A.n oiiy film on some (Jf th~ k ad tnmioals 
• Cllpper ('.On' i!PC:(mda1·y wirin~ 
• Def~:dive •Jr improper f:'.tJark plU.!-:,'1:1. 
JJ n . .,.,,ire was found n~~t t:-P.<lt.oc, !·emon thi.\ win' 

am.l di~;::.k fc,r a c<1rb(med end. h is r,ot ;-cdvbah!e to 
repai r an end t.t:rminal on l~:u·oon Nm•. wire, n:placl.:' 
the (!nlirc· eabl~. 

A tuncup m.ay c:.u.re most of the rwoblems. 
If tht~ rwine in queo::;t.ion!:' StJlall.l~ like one nr t. 'l\'1) 

(~ylind~t·s alld definitely not all (1f thec1, tht>n the prv
blt:m i~ afte-r the coiL One~ again. u~e the probe whieh 
plulf.:l int.o the ra.d;o. Have ~)J.r.t()Oll.f: ::;it. in till~ '-'•~hid.c 
H!H.I ti~t.t:tn tn t.he rarl!f, \~hill? gvir1g f rom ping til plug 
with the prnbe. Thr~ p~~r~rm in t.h~ n:.h ide should not'ict~ 

an appreciahk in~.rease io the plu~ no ise when t he de
f.:'ctiw ph1~ is readwd. 

It i~ a goml idr~a io in:-~t.al! }"(l,t i8tor s].mt:k ~..>lu gt; when 
expC'ri~neing spark plug noise. The rt•si~tor equi·;a.lenl 
of the Champion 1\-1 2Y plug is the XJ\-12Y (JI.' RN-12Y 
r,Jlug. If the vehicl~ has copp<>t· cor.<>. ~e<·ond?..ry ~,·iring, 
these wil·t~s ::-hould he replacr:d with carbcon COl'F; 

rtl.sistor wire. 
.-'llffn·n.aio·r lJ'hhuJ: Can be dt-:>crihl?d <ts an annoying 
high pitched whistle or a :::iren that incr~a.<;es and 
decteases with engint>. rpm . 
Mc!thods of getting rid oi alt(:rnat,)t" whim~ are: 

( l '1 Provide a good !endl\1' ground (fig. :Hl;l). 

Fig. 3-93 Fender Ground Strap lnstollaticn 

(2) Install good grounding !-li rap. 
!3) Run offending w ir(: through a Rh ielded 

(grounded) cable. 
{4) Clean sliprings and make sure brushes are 

makin~ good con tad. 
(5) AliJ.,YT1 hood to keep fendt•r-to-hood gap a~ dose 

as possible. 
A-line (Battery Feed Wire to Radio) 

If disconnecting the antenna did not •·id the radio of 
the noise. the noise is prnhahly on the A-linE". 

Motor noise on the A-l·i ne is usually the n!stdt of 
\'Oltage spikes (In thi~ line being so large that, th<! tn 

puL filt~r circuit in the radio canno t bmrllc tht::m. 
There an~ two v:-a~'s to hantlle this problem. 

• F ind out ~vhat is c·.ansing t.h~! noise on tb·~ l ine 
and eliminate ~L 

• Add external fill.('ffl t.o rc.:rlul'e the ~pike::. to :L 
pnint whNt:~ th~ radio n1ter nm hanrlh' tlw 
:,l(llk!:~~·-

A gronwl<.>d ea~1;.1.r. i t:.H· tr!tTdH·d tc· ::1.:! h<.1t dect:·k~·f 
conn<x: t.itws ·wi.ll 1.1i't.cn idnnr.if._y the •Jf.t';~mh~!':" 1fig. ;{-H:( :. 
The antenn11 pl"obe (fig. ~ l-\hi } dl.s{~ 1·::,u be : .IS(~:.\ tt' f'iud 
hot spot.;;. 

ln gP.neral, m~y a(l.iutt: l!l mt!t.;.tl pa:t« which ar<'~ 
st>parau:-d by mastic or pait;r. m11~t bl' <.·onnt::ct.f!d 
t.ogetiwr ded !'i<~a lly. 

F:fff:.~ti.\ f: llttiH.Eng n~qnin~~ m•.m: i:hau phy.skal~y 
cl.ean iillrf;u:l':s and S(df-leippi.nv ';c~·ew~. Toot:h--t:-;·p£
iod.:·w::•'~l"<~·:,.. mt;!-'t bf:• w:e•.l to (~·lit. i:!~·:- the ';•.l l'h!.C(~ 
<:o~y1~rs of metai. Crr•n nr.Lng :;l:r&.f'"' t:!W~~t i)<:; ~1 ->. ~;':H.n·t 

nr~d W> lwavy as po~~ihi e . 
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,.1----------------------- ELECTRICAL 3-71 

.SMFD 
CAPACITOR 

Fig. 3-94 Noise Eliminator Test Uevice 

A-line noise is normally the result of: 
Alternator whine 
Wiring harness too close to igniton wiring 
Radio noise suppressor 
Poor radio ground 

A42249 

Alternator lVhine: Does not stop instantly when the 
key is turned quickly to the accessory position at fast 
idle. It is a high pitched wh ine which iiJcreases with 
rpm. Correct alternator whine as follows: 

(1) Install 0.5 to a 2 mfd bypass capacitor from al
ternator output terminal to ground (fig. 3-95). 

(2) Install coaxial capacitor in alternator output 
wire (fig. 3-95). 

(3) Install noise suppressor kit. 
(4) Install 0.5 mfd capacitor to alternator 

regulator terminal (fig. 3-95). 
(5) Replace alternator diodes. 

.SMFD 

REGULATOR 
TERMINAL 

Fig. 3-95 Alternator Noise Suppression 

A42250 

Wiring Harness: Noise normally can be corrected as 
follows: 

(6) Relocate wiring away from ignition wires. 
(7) Install 0.5 mfd capacitors on each fuse panel 

lead. Be sure capacitor is grounded (fig. 3-96). 
(8) Relocate wiring away from tachometer and 

ammeter wiring. 
(9) Remove loops from harness wires. 

Radio Noise A noise suppressor must be 
installed on every vehicle equipped with a radio. This 
suppressor (choke) is plugged into the back of the 

0 

ELECTRICAL GROUND SCREW 
(MUST BE Z INC OR CAD. PLATED) A42252 

Fig. 3-96 Wiring Harness Noise Suppression 

printed circuit board. Be sure the choke has not been 
installed over the copper strip that is installed on 
vehicles not originally equipped with a radio. 

Tap on the dash with the ignition on and in the 
accessory position. If noise only occurs in the on posi
t ion: 

(1) Remove radio choke. 
(2) Remove plastic covering. 
(3) Unsolder one end of coil wire and remove ap

proximately 6-112 inches of wire. 
( 4) Resolder wire end. 
(5) Wrap coil with several turns of electricians 

tape and install choke. 
Poor Radio Ground: To check for a poor ground, 
attach a jumper wire to the radio case and ground to a 
good chassis ground. If there is no change in radio 
noise, the radio has a good ground. Check for loose 
mounting screws. 

Speaker leads 

To determine if speaker leads are inducing or pick
ing up noise, perform one or both of the following: 

(1) Separate the speaker coil wires by installing a 
loom over each wire. 

(2) Install a 0.001 mfd thumbnail type capacitor 
across the speaker. 

Speaker-induced noise normally will not occur on 
front mounted one or two speaker systems. 

Defective Radio 

Swap with a known good radio to determine if the 
radio is defective. 

Enter Directly into the Radio 

(1) Be sure radio has good ground. 
(2) Tighten all radio chassis screws. 
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3-72 ELECTRICAL ---------------------------------------------------~· 

(;~) Center punch l'O\'er l~) m ake good ekctr ica.l 
(~.Qntaet: W)th f r (I!Jf. \)f (: [l~e (fig. a-fn). 

BEFORf.. COVER 

~---..---' ...... -~ 
~ .;::. ~ .... ~···~ '· 

J/i ' .... :,:, .. --- -- . 
,. \'J--

; ---.... ' I 

MOUNTING 
TAB 

MOUNTING 
TAB 

AFTER 

CENTER 
PUNCH 

/ 
,.!\42253 

Fig. 3·97 Center Punching Covers 

Wheel and Tire Static 

Wheel s tatic is another so urce of inte rference. Th is 
is a running n0ise most l ikely to be cneo1.1ntered when 
the veh icle h-1 in motion, on a hard, dry su-rface road. 
The noige will remain when the vehick is l'Oa.st ing 
with the engine and all electrical equipment. turncrl 
off. The s tatic oecurs in the f ront \vheels due to in~ 
sulating film produced by the l ubricant in the ,;•;heel 
bearings. The remedy is to install collector springs to 
diss ipate the static( fig. 3-98). 

Fig. 3-98 Collec,or Springs 

In som~ il~~ta.nces. statk tt::>dlargcg t :1ke pln~e be
t Wl-'f:n. t.he tire and th€: r{Jad S;.trfaee, •.d1ich ea.nnot he 
c>lim inar .• ,•d ;vith IXllhx:t.~.n· ~>prings t'\ n . .anti-l>t:tti<' pow
d~:r kit. j~~ ;lY··:-ulabie fw;r11 n:~ d. it.) :nn1pl;v iJf,U~f::;:; wh id1 
fi}lp[.rl 'it~g (;t,;JH:!Hdir:g ll't:.l!-t>rial t,l th ~ insh.lf: ~urfat~~ of 

the tire to eliminate noi!>e fr.uu th is sotH'te. Tire ~tatie 
can be checked by ',vaghing t.hc ti rt~ with watcl'. Tht: 
water proddes :-t cond nc:t ion pat.h tf, ~'TC1tmd fo r t.hL' 
Ll.i::;c:harge. Tire :;tatic is nw!\t likely to be encotmlered 
dt1ring h()t and dry SPason~ 

Turn and Stop Signals 

The fl a..<;her in t he turn signals and the switch in 
the ~top ~ignal may causf.' poppinl! noisef; in the radio. 
In mo~t cases, the noise>: are interference due to a rt 
ing at the contact:;. The cure is a 0.5 rnfcl bypass c.a
pacitor installed at th(: battery connecti(ln of the 
s witch or the fla~her . It i:> 1<-:ss !ik.::ly, but possibl(:. 
that the low fr('queney com puntmls of th~ interrup~ 
tions are reaching the audio stages of rhe radiC>. The 
test. of course, is to check if the noise is present with 
the volume control tu rned ckJ \\tL If so. install a 1000 
mfd capacitor. 

Horn Noise 

The diagnosis and cure for a growling noise in t he 
radio when the horn i~ opl;~rated is the same as for 
turn and stop signalf:l. The s uppressor capacitors are 
ins talled at the point where tht.~ battery lead feeds the 
horn relay. 

Be sure the horn relay cove r is not loose. 

Accessories 

Electric windshield wipers, blowers, or fans, 
window openers, or any br ush-type mot1>r~.; gem~ral.ly 
can be supressed b;) in:::tall ing 0.2;) rnf<l capacitor s at 
their terminals. 

RADIO BULB REPLACEMENT 

Cherokee, Wagoneer, and Truck 

Remov<:~l 

(1 ) R('ffi!We radio knobs. a:rta.ching nut~, G~.nd l::11.zd . 
(2) Hemon~ (li:.il C!>V!:~I.' l:d:<.~.inf.'ts and eo~-l!l'. 
(B.I R<li;:.nt>. mar.uaJ. !.UJ:.illY. (~~:.)'.!'01 tfl :nuvt~ pr> i n.v~r 

tl.r (:x trem<~ :e!'t t)r .ricd:l t . 
( 4,1 Ht>mo~-i~ dial l:gh t <l(•:fletr(.·l' dip;: and rem•_,.,,·r· 

d (~ (J eetm·. 
( !)_, Remove no. l89S bulb and bulh dJfus~r. 

Installation 

(J) Install diff;)~er on !~db :.u:.J in~ta:t bulb. 
121 l n~t;.i.H dial lillht (it;11e<:tor 
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RADIO ANTENNA 

All antennas must have good ground to eliminate 
static noises. The mast of the antenna is not grounded 
except the radio. The base of the antenna is 
grounded to the vehicle sheet metaL The coaxial shield 
(the wire mesh) surrounding the center conductor wire 
of the antenna lead-in cable is grounded to the radio 
and the antenna base. 

There are three antenna tests to be made with the 
use of an ohmmeter: 

• Mast to ground 
• Tip of mast to tip of conductor 
• Body ground to battery ground 
Refer to figure 3-99. 

Mast-to-Ground Test 

This test verifies that the antenna is making electri
cal contact with the radio and that the mast is in
sulated from the base. 

(1) Touch one ohmmeter prod to tip of antenna 
mast and other prod to antenna base (0-1). With an
tenna installed in radio, there should be continuity 
(approximately 15 ohms). 

(2) Disconnect antenna from radio and repeat step 
(1). There should not be any continuity with antenna 
disconnected from radio. 

Tip of Mast to Tip of Conductor Test 

This test verifies that the antenna does not have an 
open circuit. 

(1) Disconnect antenna from radio. 
(2) Touch one ohmmeter prod to mast tip and 

other prod to tip of lead-in (part inserted into the 
radio) (0-2). There should be continuity (fraction of an 
ohm). 

0-2 

0-1 

Fig. 3-99 Antenna Ohmmeter Tests 

ELECTRICAL 3-73 

Body Ground to Battery Ground Test 

This test verifies that the antenna base a good 
ground. Touch one lead to the fender and 
the remaining prod to the battery post (0-3). The re
sistance should be extremely low (less than one ohm). 

Radio Speakers 

All speakers have an impedance of 3.2 ohm. A 
speaker should be replaced with the proper part num
ber speaker. If the exact replacement is not available, 
select a speaker which matches the ohm value stam
ped on the radio chassis. 

Speaker Repairs 

The most common speaker problem is a loose 
mounting. Another common problem is screws or 
other objects stuck to the back of the magnet. If a 
speaker is removed, it also should be checked for a 
loose magnet by attempting to turn the magnet by 
hand. 

A speaker once it has been damaged is usually not 
repairable and should be replaced. Replacement 
speakers should be of the same ohm value. Defective 
speakers usually have one or more of the following 
symptoms: 

• Audio distortion, particularly on the low fre
quency notes and at high volume. 

• Rattles and fuzzes caused by foreign material 
hitting or rubbing against the speaker cone. 

• Raspy noises caused by foreign matter inside the 
speaker restricting free movement of the speaker 
cone. 

• Muffled sound caused by speaker opening 
obstruction. 

Use a light to check the speaker openings. 
If the entire speaker is not visible through the 

speaker grille openings, remove the grille. 

NOTE: Be sure the speaker mounting screws are 
tightened securely. 

Speaker Feed Wire Connection and Short to Ground 

Check feed wire for a to ground: 
( 1) Disconnect harness at radio. 
( 2) Connect one lead of an ohmmeter to speaker 

wire and other to a good ground. No resist· 
ance reading should be indicated. 

( 3) Check each individual speaker wire in this 
manner. 

(4) If resistance is indicated on meter, wire being 
checked or m~ttchlrtg speaker( s) is shorted to ground. 

( 5) may be isolated and checked for a short 
harness at the 

above. 
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3-74 ELECTRICAL --------------------------------------------------~· 

Radio Speaker Removal 

Cherokee, Wagoneer, and Truck 

The IS the radio. 
(1) Remove 
(2) Remove four nuts from mounting 

studs and remove 

TRAILER TOWING PACKAGES 

The schematics for the light and heavy-duty towing 
packages are shown at rear of this manual. 

CA UTI 0 N: If a tra:iler is with a fully char
ged battery and the bctttery on the tow vehicle is dead, 
do not to start the tow vehicle unless the 

60 

(j) 
w 
a: 
w 40 0.. 
:15 
!! 
1-
5 
u 
a: 
(j 
1-
:::> 
0.. 20 1-
:::> 
0 

0 
1000 2000 3000 

trailer connector is 
the battery 
connector. 

Class 1 and 2 Package. 

The trailer connector is connected into the c"'·'"L'cul<, 

frame harness. This package the use 
of heavy-duty flashers both turn and hazard warn-
ing flashers. The maximum amount of bulbs to be 
used on the trailer are: 

• Four taillamp bulbs 
• One license plate lamp bulb 
• One set directional signal lamp bulbs 
All bulbs are to be the same size as the tow vehicle. 

The original equipment flashers must be installed 
when the trailer is not in use. 

Class 3 and 4 Package 

This type of package does not require the use of 
heavy-duty flashers. Three relays, fed through a 
10-amp circuit breaker, carry the load to the trailer. 
The left and right turn and taillight circuits are used 
only to trigger the relays and do not carry any of the 
trailer load. 

0°F 14.95 Volts 

0 
75 F 14.0 Volts 

0 I 
156 F 13.5 Volts 

4000 6000 7000 

J42773 

Fig. 3-100 Temperature-Output Relationship (Motorola 37-Amp Alternator Shown) 
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,.. ----------------------ELECTRICAL 3-75 

SPECIFICA liONS 

ALTERNATOR 
Make. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . ........... . ....... . .... Motorola 
Standard Camper 4800. . . . . . . . . . . . . .......................................... 37 amp 

:amnor Truck 4800 ... . ........................................................ 51 amp 
Optional with Air Conditioning and 4V Carburetor) ................................ 51 amp 
Rotation .................... . ................................................. CW @ Drive End 
Field Current ....................................................................... 1.8-2.5 amp 

VOLTAGE REGULATOR (ALTERNATOR) 
Make .. . ....... . ............................................. . ...................... Motorola 
~1odel. . ............................................................................ 8RH 2003 
Type .................................. . ........ . ..... .. ........................... Solid State 
Adjustment ...... . .... . ................................................................. None 

Regulator Temperature Acceptable Voltage Range 
0 - 50° F .......................................................... . ............. 15.3 - 14.2 

50- 100° F. . . . . . . . . . . . . . . . . . . .................................................... 14.8- 13.7 

100 150° F ............... . ..... . ...... . ............. . ............................. 14.3 · 13.1 

150 · 200° F . . . ........................... . ......................................... 13.8 · 12.7 

GENERATOR 
Make ........ . ........... . ..... . ............ . ....................................... Prestolite 
Model. ... . . . ...................................................................... GJP-7402B 
Ground Polarity . . . . . . ... . ................. . ........... . ........ . ...................... Negative 
Controlled Output . .. ... . ........... . ........... . ........ . ............................... 35 amp 
ControL . ............. . ......................... . ................................ CV Regulator 
Armature End Play ............................................................ 0.003 to 0.010 inch 
Brushes .... . ................... . ................................ . .......................... 2 
Brush Spring Tension .. . .......... . ............ . ........................ . ............. 18 to 36 oz 

REGULATOR(GENERATOR) 
Make ......... . ..... . .... . ................ . ................................. . ....... Prestolite 
Model. ...................................... . ........ . ............ . ............ VB0-4201E-4A 
Type . . .. . .. . .. .. ................................................................... . Vibrator 
Cutout Relay: 

Closing Voltage Generator rpm .... . ... . .. . ..................... . ............. 12.6 to 13.6 @ 1325 
Reverse Current to Open ................................ . ............................ 3 to 5 amp 

Regulated Voltage ........... . . . ................. . ................................... 14.2 to 14.4 
Regulated Current ....... . ........... . ... . .................................. . ....... 36 amp max 
BATTERY 232-258-304 Engines Optional Optional 
Make. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Prestolite Prestolite Prestolite 
Rating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 amp hr 60 amp hr 70 amp hr 
Total No. of Plates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 66 66 
va'"':u''"" Number. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2480X 2488X 2495X 

STARTER MOTOR 
0.50 inch 

..... . ... . .............. . ............ . .... 0.25 inch 
Tension. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 40 oz 

Free Load 
Volts. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................ 12.0 

.. ..... . ...... . ........ . ............................................ 65 
RPM . . . . . .... . ... . . . .... . .. .. ...... . .................... 9250 max 

. . . ... . . . . . . .. . . 13 min 
'"v""lo'""""' Pinion volts 

. . . . . . . . . . . . . . . . ...... 0.020 · 0.100 inch 10.060 desired) 
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3-,76 ELECTRICAL---------------------- r1 

STARTER MOTOR 

TORQUE SPECIFICATIONS: 

Starter to Engine Bolt .... . .. . .......................................... . .... 30-35 foot-pounds 
Starter to Bell Housing . . .. . . .................................... .. . .. ....... 15-20 foot-pounds 
Starter Relay rrerminal Nuts .................................................. 50-60 inch-pounds 
Starter Motor Through Bolts ............................................ . .. . .. 55-75 inch-pounds 

FUSE CHART 

Air Conditioner .. ... ...... ..... . . .. ...... ............ ......... . 
Backup Lights ........ . .... . ............... .... .. .. ........... . 
Brake Failure ...... . .... .. .. . . ............................... . 
Cigar Lighter .......... . ....... ... ............. ... .... ,, ....... . 
Cluster Feed. . ........ . .... . .. . ................ . ............. . 
Control Panel (Lights, Wiper-Washer, Heater) (Circuit Breaker on CJ) ... . 
Directional Signal. ...... . ..................................... . 
Electric Tailgate Window .. ...... ............................. .. . 

Hazard (4-Way Flasher) ... ...... . ........ .. .................... . 
Headlights Circuit Breaker . .. .................................. . 
Heater ............. ...... .. ... ... . ...... .. .................. . 
Horn . .. ........... . .... . ...... . . ...... . ... .. . . .... . ........ . 

CJ MODELS 

9amp 
9 amp 

14 amp 

25 amp 
9amp 

14 amp 
25 amp 
15 amp 

CHEROKEE
WAGONEER

TRUCK 

25 amp* 
10 amp 

20 amp 
3 amp** 
3 amp 
9amp 

( 2) Circuit Breaker 
(30 amp) 
15 amp 
25 amp 
25 amp 

Parking Brake Warning and Brake Failure................. . ......... 3 amp ** 
Radio.. .. ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 amp (In Line) 
Windshield Wiper-Washer ..... .. . . ................ . .............. Circuit Breaker (6) 10 amp 

*One fuse for Wagoneer and Truck air conditioner and heater 
**One fuse for Wagoneer and Truck parking brake and brake failure light and the cluster feed 

BULB CHART 

FRONT LAMPS: 

Headlamp ................ .. . ... ............ . .............. . 
Marker and Reflector ... .. . . .................................. . 
Parking and Directional. .. . .................. . ................ . 

REAR LAMPS: 

Backup Lamp .. ... ..... ..... . .............................. . 
License Lamp .... .. . . . . . .. ... ....... .. ..................... . 
Marker and Reflector .. ... .. .. .. .. . . . . . . ..... . ... .. . . ......... . 
Stop, Tail and Directional. . ... . ... . ................. . ......... . 

INDICATOR LAMPS: 

Brake Failure. . .... . ... .. ...... .. ........ .. . . . . . . . . ........ . 
Charge or Amp Warning ... ..... . . .............. .. . ... ... .. ... . 
Directional Signals . . .......... . . ..... . .. . .... . ... .... ... . ... . 
High Beam .. ... . . . . ..... ... ... . ... . ... .. . . .... . . . . . . . . .... . 
Oil Pressure Warning .. . ...... ... . .. . ..... . ..... . ....... . .... . 
Parking Brake Warning . . ... . ...... ..... . ............... .. .... . 
Quadra-Trac Lockout .. . . ...... . .. . ........................... . 

VEHICLE INTERIOR: 

Ammeter, Direct-Read .. . ... . ... ..... .. . ... . ..... . . .. .. .. ..... . 
Clock .... . . .... . .. ...... . ..... . ... ..... . . . .. ...... ... ..... . 
Column Light Trans.). . . . . . . . . . . . . ............ ... ..... . 
Courtesy . ..... . . . . . . . .. . .... ........... . . . .. . .. . . ... .. .... . 

6014 
194 

1157 NA 

1156 
1155 
194 

1157 

57 
53 
53 
53 
53 

57 

6014 
194 
1157 

1156 
1155 
194 

1157 

158 

158 
158 

158 
158 

158 
1816 
1816 
89 
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~·--------------------------------------------- ElECTRICAL 3-77 

Directional Signal Flusher ..................................... . .144 :l44 

Don1e ..................... ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ~!12 

fHove Bnx ................................................. . 18~)1 

Hazard \Vaming ............................................ . 170 170 
Heatm· Controls ............................................. . 57 1~1!) 

Instrument Cl.uster .......................................... . 57 15R 
Oil Pressure Gauge, Direct·Read ....... , ........................ . 57 1:)8 
R.adio ..................................................... . um:J 

TORQUE SPECIFICATIONS 
All torques givt>n in foot-pounds unless othPrwisn not~·!d. 

Alternator Mounting Bracket Bolt to Engine ................................................... 25-:30 
Alternator Pivot Bolt or Nut ................................................................ 25-30 
Battery Hold-Down Bolt ................................................ , ........ 60-70 in(:h-pounds 
Belt, Fan (Alternator) ............................................................ New - .125·155 

U r.ed ·-· 90-115 
Directional Signal Switch 

Handle ..................................................................... 20-~!0 inch-pounds 
Screw. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0·1 5 

Hazard Warning Knob 
.Mounting Screws ............................................................... 2-5 inch-pounds 

Hom Bracket Screw ....................................................................... 10·15 
Speedometer Cable to TCS Switch ............................................... 120-130 inch-pounds 
Spark Plug. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 2fi-30 
Starter Motor to Bell Housing .............................................................. 15-20 
Starter Solenoid Terminal Nuts (5/16 Stud Nut) ...................................... 50-60 inch-pounds 
Steering Wheel Nut 

CJ Models ............................................................................ 32-38 
Cherokee, Wagoneer, and Truck ........................................................... 35-36 

C-4094 BREAKER POINT 
TENSION GAUGE 

W·283 BELT TENSION GAUGE 

C-385& 
ROTOR, HOUSING 
AND SHAFT 
Bf.ARING INSTALLER 

C·406B ALTERNATOR 
BE.L\RING REMOVER 

J-22516 
STARTER POLE 
SCREW WRENCH 

C·3935 
SMALL ROTOR 

BEARING INSTALLER 

Fig. 3-101 Tools 

J-21053 
FIELD JUMPER 

WIRE 

J-21157 
SNAP RII\IG PLIERS 

l 

C"'..-3428 STEERING 
WHEEl.. PULlER 

~ I f. ~ ~ 

·~,,;,;· ,J .. 

·. 
J.23653 LOCK 
PLATE COMPAESSOR 
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----~---·----·--··~·4·-·k·-~·-·--·~·---·-~-----~-- EXHAUST SYSTEM 4-45 

J-1017401 
MAIN JET REMOVER 
AND INSTALLER 

J-9789-01 UNIVERSAL 
CARBURETOR GAUGE KIT 

- I 
T -

J-10'175 
POWER VALVE 
SOCKET 

J.·10185 
NEEDLE SEAT 
REMOVER 

A41687 

Fig. 4-77 Carburetor Tools 

EXHAUST SYSTEM 
GENERAL 

Exhaut5t ~y~tfms u~eci with \"-8 engines now n~e 
Jarg~r diamder ·~:-.. han~~!. Hnd t~1.iipipe,e. and a new nwf
flcr to provid<~ mou~ eflidr.nt po W(!r \rit h m i u i rnu m 
noise levd (fig. :J-8(1,-AH New (~:<haust pipe brackets 
and a m~w ste!:'l-reinfur<:~ed manif\•ld-to-e~;:h:wst pipe 
seal ("donnt'' ga~keU adck:l trJ t!;t:~f! ~ystem do not ~llh
stantially afffel :-;en·killg op(:rarirm:'. 

EXHAus·r 

., .. ....._ EX!iAUli1' 

'-'!P~' 

When repladng pxhaust manifold seal~> anJ ga~;kets 
on model~ t~quipped with V -;<, cngirH•8, udast~n the 
eross-pipe at the manifoitl::'l, dise(inneet t.h<: exhaust pip~:: 
brut:kets, and move the entire exhaui(t syRtem t:o the 
rear. Refer to figures -1-78. -7\J, -RO, and -81 for exhauiit 
system e(1mponents. 

If the exhaust pip~-to-manifold studs arc rf~movr~d 
with the attaching nuts, the front I.Jil:)e bracket may be 
removed to ohrain clearanel' fm· n•moval of thl:' exhau::;t 
manifold gasket. 

····-... 
······ 

······· 

;~~·::~ ·P; 

~d ;,lj .-

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


EXHAUST 
PIPE TO 

~MANIFOLD 
~ SEAL 

t. \"~ 
' '<' ~\ t~~ tP " ~\ 
lc:'C:~~ ~ . . • o\ 

EXHAUST 
PIPE TO 
MANIFOLD 
SEAL 

Fig. 4-79 Exhaust System -CJ-5 /CJ-6 Six-Cylinder Engine 

RIGHT 
EXHAUST 

/ / 
/ MUFFLER .........._ 

·· · ~ · -· 

Fig . 4-80 Exhaust Syste m-Wagoneer, Cherokee, Truck- V-8 Engine 

J4262 3 
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...... , EXHAUST SYSTEM 4~47 

.. ··· 

Fig. 4-81 Exhaust System - CJ-5/ CJ-6- V-8 Engi Me 

EXHAUST MANIFOLD HEAT VALVE 

Six-Cylinder Engine 

A thermostatically controlled hr:at vain' in the ex
haust manifold directs exhaust heat to the floor of th~ 
intah manifold for rapid fuel vaporation during engine 
warmup. Tht~ valve is closed, directing exhau~t heat to 
the intake manifold, when the c:ount.erweight is in the 
extreme counterdoek wisc posilion wbt:.n viewed from 
the counter'>vcight e n d ( fig. 4-1:!2. -83). A:; the en gin~ 
reaches operating temperature, th<· th c.rmostark spt·ing 
het1ts up and lose-!' t ension, allowing t.he c.om:.t crwcight 
to open the ~.> fth•<' .. 

·l'h <· man ifold hf;:tt ~.· alv ;' m nst operate fn ;e:r a nd 
!3l]()uld h(! d ·!eekt·d ::tnd bb!· i.l~<itt:·d e\'1~-:-y ;).ilOll mile<\ wi ;,b 
Ameriean :\1otMs lJ ~at Vall'•:: L.;brieant or "'qu;v;.;.l.=m L 

Replacement 

(I) St:p~rat.-3 intak~:~ it!ld ~ .. xhn.n.~\ tnanifo1d. 
1.::!l R':'rJwvc· manif<::ld ht~al: v;'l.l.·.·t· :t55i~mhly by eutt.ing 

flt··at vah c !1L<Jft. 1Hl both t'ltd l~l' of .;;l.h··~ 
(;J.J L:n \ ';.t.lv•; fn.m• l':''MJtf'J!'~ ;;;.:r.od ;;ri•n; t.:•;., t•t-'TW·l.ir,i!lf .. ! 

<~haft settiutJS ~n:J b1.1:;bi.ngt: 

SUPPOHT 
PIN 

;,. " 
"'"-w. .• ,... .... ~~~. ... 1 ..... _. __ • .o>o _~J>( 

' ' \ 
\ 

COUNTERWEiGHT 

J.<4lf.!9? 
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4-48 EXHAUST SYSTEM -------------------------------------------~· 

(J) In~t<!ll :J€~w l.ou::<hings tJ~iug h1!a~ valH\ shaft <l::! <l 

guirh~ pin. 
(5} R~::::s.m •)OI. m·w hu~->i·rings with a :}/Ui-in1:h dril! hit 

lo rem•.•·•'t~ ail hmT~. 
(6:' Posirion h~ar. Yulvt> a~; S'h\.•Wn in fig::m: -J-&2 and 

h1.:: tail sht·tft ~•nd <:o' .. H!t•>rwi<igh t asst~n;bly. Hotatt- eoun
wrweig-ln 1mtii ;;pd!!g" si0p cont~~d.~ boUnm of manirold 
boss. 

(7) Align hoJ~ •.n ,·aive with :.ittl~W dm~~u.i.,_ in shafl 
an\11n:~t.ali but do no~ ::ighten rdP..ining:saew. 

(8) Cl.osn lwat va!v•= and i~._;;taU tension ::~pring with 
hook (~nd up n.nd pointiu¥, away from matJifolcl. Honk 
~pring urah>.r :>UPI'ort pin a~ !:'.ho·wn in fij.,'llre 4-~H. 

Ofl Opl't:.tlP heat 1, alw! :=:~\'era! tinH::::. to allov.: ~haft. to 
('t>ll t cr !l(lhl stwft and nHiVt valve~ sf ar as po~sible 
from £~ountel'Weight. 'fighli::n l'etaining- scrt~w. 

{1 li J Chc;ck operat.ic,n oJ v ah·e. 
( ll) In~t.all intak;:. and t'Xhaust manifolds. 

Eight-Cylinder Engine 

:\. thcrmostatieally tontrol!ed heat valve mounted 
between the .right t:n<ham.;t ma11ifold and e:dt~U:,lt pipe> 
directs cxhatlSt IH:a.t to the inlake manifold for rapid 
fu(.•l vapo!'al.ion during ~~ngint~ warmup. The \·alvc is 
dosed, directing exhaust heat rhrough the intake mani
fold eros~oHr pa:s~ag(~ when l he e<,tln tt•rw~~i!lh t is in the 
extreme downward position (fig. 4-8~1 i. The exhau::st 
heat erusses through the intake manifold and di:.:
charges into the lt•ft exhaust manifnld until the engine 
reacheR Ol.H:•rating tcmtJ~?.rature Ar. rhis time the ther
mosl.atie spring loses it::< tension. opens l.hf: i:alw:. and 
allows exhaust heal: to diseharge throu~~h the right ex· 
hallSt pipe, · · 

The manifold he<tt va.ive must O)Jerat:e freely and 
should bt! cht~Ck(~d and lulwkated every 5,0041 mile~ with 
Amerkan Mowr~ Heat Valve Lubricant or <'quivalcnt. 

Replacement 

11) Di~mnneet ;uui ln\>.."f:l' .:~xhtnt:-;1 pipds). 
1 2) Hepiare 1 he manif(lld hear ·;;,livf~ and gagk•.~ls. 
(:n lteplaP<-: exbaG~;t. piy.1~ gaskt>r~. 
d) Pt,-.:i1. ion (!Xb=m~~i pipt'i~: :'!nd Ctlll!W<.~t to exh~l ~:~t 

ruanifl~·id. 

Fig. 4-84 Exhuvst Manifold Heat Valve- V-8 

TORQUE SPECIFICATIONS 
Se:rvi~le Sct-T<) tor.qu.es should be used when as~<embling compo· 
ucnf.,;. Sf!1'vie~ in-Ut'l~' r•:i~hC(:k torques should be u..~d feu· ebec'king 
a 11~lorqucd item. 

Car!.h.Jr~l.rrr Hnhi<lnwn ~,;;lt.!< ............................ . 
:f~xhll.U.i't Jlanifo:d li(,~t~ -·- V -~ .. . ......... . 
Exhau.;;l.·f'ip.::-w-M:wif{;l<! \ht~ ................. .. 
fnt<~k·~ ~.nd li;>dlau::;J. M~Hlifo)ld Boh; 

:..1.:-td ~ut ... o;;·---6 C~d ..............•........ ·-· ............... . 
I nt:ck~:< Manif1j\d Hl)i\.~. V-i: ............................ . 
Fn~l Putnr• S.<:rt·t\- ................................... . 
~\h· C!e!\rt~r 5(to.J ;;~wo CM h.1 ....................... .. 
:.'.['' 'f';Jrr.p MmnE.inJ; B~l;.:; ........................... .. 
Air Ir.k(:ti•)n Tube~--·· V-~ ......................... . 

(: ('~l ..................... " ........... " 

Service 
Set-To 
Torque 

Service 
In-Use 
Recheek 
Torque 

12-Ui 
Z0-30 
18-28 

18-~8 

37 .. ,17 
U-l!J 
7-12 
}{,.22 
Jl)...-t:) 

10-l~ 

All t().fllUt' vn!Ui)!! givctJ in F-vot-J•ottndll with tlr:r fitll Wlless other
wi~t:l specifie<l. 
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,.. EXHAUST SYSTEM 4-49 

DRILL SIZES 

Drill Wire Drill Wire Drill Wire Drill 
Letter Diam. Gage Diam. Gage Diam. Gage Diam. 
Sizes Inches Sizes Inches Sizes Inches Sizes Inches 

z 0.413 0.2280 28 0.1405 55 0.0520 

y 0.404 2 0.2210 29 0.1360 56 0.0465 

X 0.397 3 0.2130 30 0.1285 57 0.0430 

w 0.386 4 0.2090 31 0.1200 58 0.0420 

v 0.377 5 0 .2055 32 0.1160 59 0.0410 

u 0.368 6 0.2040 33 0.1130 60 0.0400 

T 0.358 7 0.2010 34 0.1110 61 0.0390 

s 0.348 8 0.1990 35 0.1100 62 0.0380-

R 0.339 9 0.1960 36 0.1065 63 0.0370 

Q 0.332 10 0.1935 37 0.1040 64 0.0360 

p 0.323 11 0.1910 38 0.1015 65 0.0350 

0 0.316 12 0.1890 39 0.0995 66 0.0330 

N 0.302 13 0.1850 40 0.0980 67 0.0320 

M 0.295 14 0.1820 41 0.0960 68 0.0310 

L 0.290 15 0.1800 42 0.0935 69 0.0292 

K 0.281 16 0.1770 43 0.0890 70 0.0280 

J 0.277 17 0.1730 44 0.0860 71 0.0260 

0.272 18 0.1695 45 0.0820 72 0.0250 

H 0.266 19 0 .1660 46 0.0810 73 0.0240 

G 0.26 1 20 0. 1610 47 0.0785 74 0.0225 

F 0.257 21 0.1590 48 0.0760 75 0.0210 

E 0.250 22 0.1570 49 0.0730 76 0.0200 

D 0.246 23 0.1540 50 0.0700 77 0.0180 

c 0.242 24 0.1520 51 0.0670 78 0.0160 

B 0.238 25 0. 1495 52 0.0635 79 0.0145 

A 0.234 26 0.1470 53 0.0595 80 0.0135 

27 0.1440 54 0.0550 
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4A-1 

EMISSION CONTROL 

Air Guard System 
California EGR System 
Distributor Specifications 
EGR System 
Electric Assist Choke 
Emission Control Maintenance 
Emission Control System Application 
Engine Modifications 
Fuel Tank Vapor Emission Control System 

GENERAL 

Page 

4A-6 
4A-14 
4A-43 
4A-11 
4A-16 
4A-29 
4A-45 
4A-11 
4A-17 

Emission control systems are required to meet ex
isting standards for exhaust, crankcase and raw fuel 
vapor emissions. The systems are designed to control 
the emission of hydrocarbons, carbon monoxide, and 
oxides of nitrogen at the levels specified by Federal or 
California Standards. 

For 1974, Nationwide Federal Standards and the 
standards which apply in the State of California dif
fer. This necessitates a number of differences between 
emission control systems on vehicles built for sale in 
California and Nationwide. The following general 
descriptions of emission control systems apply to 
Nationwide vehicles. Deviations from Nationwide, 
which apply to the California vehicles only, will follow 
the general description. 

PCV System 
Service Diagnosis Guide 
Specifications 
TACSystem. 
TCS System 
Tuneup Specifications 
VAM Systems 
VTM System 

Page 

4A-18 
4A-1 

4A-44 
4A-20 
4A-27 
4A-43 
4A-22 
4A-22 

Emission control usage varies in relation to 
engine, transmission, and series aplication. The 
Emission Control Systems Application Chart (at the 
end of this section) may be used to determine the cur
rent system usage for any particular vehicle. 

NOTE: Engines in heavy-duty trucks are painted red II 
to di~tinguish them from standard engines. The emis-
sion control systems used on these red engines differ 
from standard engines because of the weight classifi
cation of heavy-duty trucks. 

This section outlines service procedures for all Jeep 
Emission Control Systems. In addition, tuneup 
specifications and procedures as prescribed by the U. 
S. Emission Control Services Maintenance Chart are 
also included. 

SERVICE DIAGNOSIS 

Condition 

ROUGH IDLE OR 
STALLING 

Possible Cause 

( 1) Improper idle mixture adjustment 

(2) Damaged tip on idle mixture 
screws 

( 3) Clogged air bleed or idle passages 

( 4) Vacuum leak 

Restricted air cleaner 

Improper choke setting 

( 8) Choke ullJJ.lHlJf. 

(9) Exhaust manifold heat 

throttle valves not 
(4300 Model, 4V 

Correction 

( 1 ) Adjust idle mixture 

( 2) Replace mixture screw 

( 3) Clean passages 

( 4) Check manifold vacuum and re
as necessary 

fuel level 

I Clean air cleaner 

( 7) Adjust choke 

Locate and eliminate binding 
condition 

heat valve 

condition 
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4A-2 EMISSION CONTROL-------------------

Condition 

ROUGH IDLE OR 
STALLING 

FAULTY LOW-SPEED 
OPERATION 

FAULTY 
ACCELERATION 

(1 

DIAGNOSIS (Continued) 

idle cam aO]fus:cm1ent 

rotor 

coil 

EGR 

valve 

TAC unit 

transfer slots 

idle air bleeds and 

cleaner 

distributor cap 

gap 

stroke 

check 

Correction 

(11) Adjust 

or replace points 

ueaua•c.:: rotor 

( 14) Check compression and repair as 
necessary 

(15) Check wiring and correct as 
necessary 

(16) Test coil and replace as necessary 

( 17) Test EG R system and replace as 
necessary 

(18) Test PCV valve and replace as 
necessary 

(19) as necessary 

( 1 ) Clean transfer slots 

) Clean air bleeds and passages 

( 3) Clean or replace air cleaner 

( 4) Adjust fuel level 

Clean or replace spark plugs 

( 6) Clean or tighten secondary cir
cuit connections 

(7) Replace ignition cable(s) 

Replace cap 

( 9) Adjust gap 

(1) Adjust 

( 2) Clean or replace as necessary 

choke 

rod 

plug(s) 

as 
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,.. -------------------EMISSION CONTROL 4A-3 

Condition 

FAULTY HIGH 
SPEED OPERATION 

MISFIRE AT ALL 
SPEEDS 

SERVICE DIAGNOSIS (Continued) 

Possible Cause Correction 

( 1 ) Low fuel pump volume ( 1 ) Replace fuel pump 

(2) Clogged vacuum passages (2) Clean passages 

(3) Improper size or obstx:ucted main (3) Clean or replace as necessary 
jets 

( 4) Faulty choke operation ( 4) Adjust choke 

( 5) Clogged secondary metering pas- ( 5) Clean passages 
sages ( 4300 4 V carburetor) 

( 6) Restricted air cleaner ( 6) Clean or replace as necessary 

(7) Secondary linkage, throttle valves, (7) Locate and eliminate binding 
or shaft binding ( 4300 4 V condition 
carburetor) 

(8) Partially restricted exhaust mani- (8) Eliminate restriction 
fold, exhaust pipe, muffler, or 
tailpipe 

(9) Auxiliary inlet valve not adjusted (9) Adjust inlet valve 
properly 

(10) Improper spark plug gap (10) Adjust gap 

( 11) Worn distributor shaft ( 11 ) Replace shaft 

(12) Faulty distributor rotor ( 12) Replace rotor 

( 13) Faulty coil (13) Test coil and replace as necessary 

( 14) Incorrect ignition timing (14) Adjust timing 

(15) Excessive ignition point gap (15) Adjust point gap 

(16) Breaker arm binding (16) Replace ignition point assembly 

( 17) Improper breaker arm tension ( 17) Test breaker arm tension and re-
place as necessary 

(18) Leaking engine valve(s) (18) Check compression and repair as 
necessary 

(19) Faulty valve spring(s) (1~) Inspect and test valve spring ten-
sion and replace as necessary 

(20) Faulty distributor centrifugal (20) Check centrifugal advance and 
advance repair as necessary 

(21) Faulty distributor v acuum (21) Check vacuum advance and repair 
advance 

(22) Incorrect valve t iming 

(23) Intake manifold restricted 

( 24) Defective TCS system 

( 1) Faulty spark plug( s) 

(2) Faulty spark plug cable(s) 

as necessary 

( 22) Check valve timing and repair as 
necessary 

( 23) Pass chain through passages 

(24) Test TCS syst em; repair as 
necessary 

( 1 ) Clean or replace plug( s) 

( 2) Replace as necessary 
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4A-4 EMISSION CONTROL-------------------,.. 

Condition 

MISFIRE AT ALL 
SPEEDS (Continued) 

POWER NOT UP TO 
NORMAL 

INTAKE BACKFIRE 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 3) Incorrect ignition point gap 

( 4) Faulty condenser 

( 5) Faulty distributor cap or rotor 

(6) Faulty coil 

(7) Primary circuit shorted or open 
intermittently 

(8) Leaking engine valve(s) 

(9) Faulty hydraulic tappet(s) 

(10) Faulty valve spring(s) 

( 11 ) Worn lobes on camshaft 

(12) Vacuum leak 

( 13) Improper carburetor settings 

(14) Fuel pump volume or pressure low 

(15) Blown cylinder head gasket 

(16) Intake or exhaust manifold 
sage( s) restricted 

( 1 ) Incorrect ignition timing 

(2) Faulty distributor rotor 

(3) Worn distributor shaft 

(4) Incorrect spark plug gap 

(5) Faulty fuel pump 

(6) Incorrect valve timing 

(7) Faulty coil 

(8) Faulty ignition 

(9) Leaking engine valves 

(10) Blown cylinder head gasket 

( 11) Leaking piston rings 

( 1 ) Improper ignition timing 

(2) Improper dwell 

pas-

(3) Faulty ~ccelerator pump discharge 

( 4) Improper choke operation 

(5) Defective EGR CTO 

Correction 

( 3) Adjust point gap 

( 4) Replace condenser 

( 5) Replace cap or rotor 

(6) Test coil and replace as necessary 

( 7) Trace primary circuit and repair 
as necessary 

( 8) Check compression and repair as 
necessary 

(9) Clean or replace tappet(s) 

( 10) Inspect and test valve spring 
tension, repair as necessary 

( 11 ) Replace camshaft 

(12) Check manifold vacuum and re
pair as necessary 

( 13) Adjust carburetor 

( 14) Replace fuel pump 

( 15) Replace gasket 

( 16) Pass chain through passages 

( 1) Adjust timing 

( 2) Replace rotor 

( 3) Replace shaft 

( 4) Adjust gap 

( 5) Replace fuel pump 

( 6) Check valve timing and repair 
as necessary 

( 7) Test coil and replace as necessary 

(8) Test cables and replace as 
necessary 

(9) Check compression and repair as 
necessary 

(10) Replace gasket 

( 11 ) Check compression and repair as 
necessary 

( 1) Adjust timing 

( 2) Adjust dwell 

( 3) Repair as necessary 

( 4) Repair as necessary 

(5) Replace EGR CTO 
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,-1-------------------EMISSION CONTROL 4A-S 

Condition 

EXHAUST BACKFIRE 

PING OR 
SPARK KNOCK 

HARD STARTING 
(ENGINE CRANKS 
NORMALLY) 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 1) Vacuum leak 

( 2) Faulty diverter valve 

( 3) Faulty choke operation 

( 4) Exhaust leak 

( 1 ) Incorrect ignition timing 

( 2) Vacuum leak 

( 3) Excessive combustion chamber 
deposits 

( 4) Carburetor set too lean 

( 5) Distributor centrifugal or vacuum 
advance malfunction 

( 6) Excessively high compression 

( 7) Fuel octane rating excessively low 

(1) Binding linkage, choke valve or 
choke piston 

(2) Restricted choke vacuum and 
hot air passages 

(3) Improper fuel level 

(4) Dirty, worn or faulty needle 
valve and seat 

(5) Float sticking 

(6) Exhaust manifold heat valve 
stuck closed (hard hot start only) 

Faulty fuel pump 

Incorrect choke bimetal adjust
ment 

(9) Inadequate unloader adjustment 

(10) Faulty ignition coil 

(11 ) coil or dis-

Improper spark plug gap 

Correction 

( 1 ) Check manifold vacuum and re
pair as necessary 

(2) Test diverter valve and replace 
as necessary 

( 3) Repair as necessary 

( 4) Locate and eliminate leak 

( 1 ) Adjust timing 

( 2) Check manifold vacuum and re· 
pair as necessary 

(3) Use combustion chamber cleaner 

( 4) Adjust carburetor 

( 5) Check advance and repair as 
necessary 

( 6) Check compression and repair as 
necessary 

( 7) Try alternate fuel source 

(1) Repair as necessary 

( 2) Clean passages and inspect heat 
choke tube for leaks 

(3) Adjust float level 

(4) Repair as necessary 

(5) Repair as necessary 

(6) Repair as necessary 

Replace fuel pump 

Adjust bimetal 

Adjust unloader 

{10) Test and replace as necessary 

( 11) as necessary 

(12) Adjust gap 
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4A-6 EMISSION CONTROL--------------------,.1 

Condition 

HARD STARTING 
(ENGINE CRANKS 
NORMALLY) (Continued) 

SURGING (CRUISING 
SPEEDS TO 
TOP SPEEDS ) 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(13) Incorrect initial timing. 

(14) Incorrect valve timi ng. 

( 15) Carburetor percolation (hot) 

(16) Improper dwell 

( 17 ) Improper fast idle speed 

( 1 ) Clogged main jet( s ) 

(2) Undersize main jet(s) 

( 3) Low fuel level 

( 4) Low fuel pump pressure or volume 

( 5) Blocked air bleeds 

( 6) Clogged fuel filter screen 

( 7) Restricted air cleaner 

(8 ) Metering rod not adjusted prop
erly (YF Model Carburetor) 

( 9) Improper PCV valve air flow 

(10) Vacuum leak 

AIR GUARD SYSTEM 

Air Injection Manifolds and Tubes ... . .. ... . . . 
Page 

4A-10 
4A-6 

Diverter 
General . Air Pump . 

Correction 

(13) Adjust t iming. 

(14 ) Ch ec k val ve timing; repair as 
necessary. 

(15) Repair as necessary. 

(16) Adjust dwell. 

( 17) Adjust fast idle 

( 1) Clean main jet( s) 

( 2) Replace main jet( s) 

( 3) Adjust fuel level 

( 4) Replace fuel pump 

( 5) Clean air bleeds 

( 6) Replace fuel filter 

( 7) Clean or replace air cleaner 

(8) Adjust metering rod 

( 9) Test PCV valve and replace as 
necessary 

(10) Check manifold vacuum and re
pair as necessary 

Page 

4A-9 
4A-6 

GENERAL 

This system incorporates a belt driven air pump, 
diverter (bypass) valve, air injection manifold(s), air 
injection tubes, and connecting hoses (fig. 4A-l and 
4A-2). 

engine exhaust ports. As the air is discharged from 
the injection tubes, it mixes with the hot unburned 
gases entering the exhaust ports during the exhaust 
stroke. This results in further burning of the combus
tion mixture and reduces hydrocarbon and carbon 
monoxide emission to the atmosphere. 

Air is discharged from the air pump to the diver ter 
valve where it is directed to the air distribution 
manifold(s) or dumped through a bypass port depend
ing on engine operation conditions. The system air 
pressure is regulated at approximately five psi by a 
relief valve which is incorporated in the diverter valve. 
The air is routed th rough the air injection manifold 
tubing to injection tubes and then introduced to the 

AIR PUMP 

The air pump used for V-8 and six-cylinder engines 
is the same. The major components of the air pump 
are enclosed in a die-cast aluminum A filter 
fan assembly, rotor shaft and drive hub are visible on 
the pump exterior (fig. 4A-3). 
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,.1-----~---------------EMISSION CONTROL 4A-7 

fig. 4A-1 Air Guard System - Six-Cylinder 

AIR INJECTION 
MANIFOLD DIVERTER VALVE-

OIVERTER TO-AIR INJECTION 

VACUUM SENSING VALVE HOS\E r 
LINE ITO MANIFOLD · '() 
VACUUM SOURCE) 

•'2-

J~~r~~<'\,, 
,, 

...... " 

HOSE DIVERTER 
VALVE-TO-AIR AIR PUMP-TO-
INJECTION MANIFOLD DIVERTER 

VALVE HOSE 

fig. 4A~2 Air Gvord System- v .. g 

TlH, p1~111p i~-r t~e::;iJ,ptd to ~"~~ rd:l.ti;·;~ly :~~wviee fref.'. 
The only sc?:vi<:(·abh: item is the firter. fan i:l:>!wrnbly. It 
h; not r~eommt~mied ttl:lt the n~ar ho<:aing con~r be 
l'f:movf.:d. for any !'NJ.son, :::i!l(~e ~he int(~rnal e(Jmpmwnt." 
lii' the pu m tJ ~\!'e nn~. :--en· i<~e<ihh~. 

T!w <J.luminurn hou~ing has ~:a-dtiei:o for i/r intake, 
f'IJHllirt;.';~:;io;,, anJ exlur . .ixt and <:. !)<.rre fo~· r:1<H:r.ting tht• 
ft.'\l!'tt itnn ing .. TJ,.- Iwv:;i!J~ ah=o ir:dndr::s c;lxt Hif?tf!'ittg 

&.1"f:~·:: t.h;~l ,.(~'j'.lL:(: t!:f· ni;.b!' c~r in:,a;.;r.· and (:ompro~"<tmL 
\1mmtiug l.,ossr~:-:. an~ lqeatcd on th1• }l()nsiug (~xt.erior. 

HOUSING ROTOR SHAFT AND 
DRIVE HUB 

rig. 4A-3 Air l'ump 

A42007 

NOTE: 7'he 'retief .:nh·t~ (;./:W~rr;/!ly i."' inCtJ17><mttt!d ht 
the •licr:~·tf.:r Mh.::!. ft rJ.:fe;:,:h;(!. the divert.er 1mh:e a.<;
iHNrtblu ril.'ll.':!t f•e rqilm·di. 

The front heari.ll!f supports th rotor 1>haft; the 
bearing i.s secur<!d in position hy pla!.'-tic, injected 
around gTOO\'~s in the housing u.nd bearin~ outer race. 

The rear covi'.r ~npports the vane pivot pin, rear 
bearing inner raee, and exhaust tube. Do>Xel pin::~ pres
sed inlo Liw ho\lsi:rtg: correctly position the cnrl cover 
which i:'l fastened by four bolts. 

The rotor !)Osition:; and drives the two ,·anes. A 
stamped swel lim•r support.::; carhon shot>::; and shoe 
~prillgH which sPa.l t.ht~ nm~?s and rotM'. The t\',·o 
plastic l.'rtne~ an: molded to huh~ whic.h support bear
ings that rotat1.' OJI tht> pi':IJt pitL ThP puli~'Y drivt;' hub 
is presged on the rotor shaft, an<.i bolt boles ir; th~;~ hub 
pro,·itlt' fot' attatbmen t 0f a pu1lt>y. 

The pump Y<Ull:"8 ar~ lueat~:d 180 deg-re<:-B :~part and. 
rotate ;,;.rfJt.md th~ pivot pin which ;::: lcJcated fJil the 
l~<mterlin(~ (,j thr~ ww~p llinl5il~g. TIH~ 1·ot1Jr which 
dr.ivNo\ ilw v ati'.:!S r•Jtal<::;; •)ff rhe ~~I'::Htt:~line (Jf ~;h+~ pump 
housini[ .Jig. ~~A-11:. Thi':l (:Par-<~:' t.·.hal~;J.<!::> in the dis
Lane~: bi:l"k•Xn t.IH~ ·):r~;~idf= ~ri' t.h~ .r<)tor and th~: innt·~r 

w:>!l of tlw pum;> bollliln~~ rluring rmor l'()tatinn. As 
t.he btding 11an(~ rn•)V(~s past the~ intake open in g. it i~ 
mt)ving f1·;-.m u smaE .uea to lt l<.rgP u:.-~·a (defi1wd hy 
till~ rotJ~~·-((•-pump lt<m~ing d1~a!'~ .. nce/. This fonn~ a 
\·a,r:UJ,;,ln v.:hid.l dra· . ..;.s air into tlu~ ;.;nrnp. A~ thP. vanes 
and row~· e•Yr;til ~ ue w rr•l~;:;.t<:, tb: !rHiiilJg vmw passe::s 
t.rn: h,r;i.ke ~•nrl n·~·~!··; ;.'r:o: .~\i" br:twr.:~•r·: f.h·:~. var.e~. The 
~·a:Jcs. and r.·•.:tc,·•· z~~u':~:. ii~ i.o sr~1?.l.~ ;t.rt;'~~ ~~ nd th•! en t.rap-
PI::l.l air lft~gin:. to b<~ r:ompre:;:=<i;d. T!te ~~orntn·e.o;!{io.n con-
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4A-8 EMISSION CONl'ROL --------------------

t i nue~ lJ.H t }l ·j h.~ !t~ ;:;din_g 1' 3. i'..<' r.•~ ,;~ t'S Lhe e~!Jaust OfWn
ing wb<:n' t.hf"!. CI )J.np!·-&~~;H!d ~xi:: ;nk>.·':'!- .:•vt of th~, p nm p 
and on tn t h,·· r;:;:-:t d r:h~ :\.tr G·.;:it'd SyF.t t>rn. 

VANE 

·ouTi.ET 

............... 
INlf.'T 

A42008 

Fig. 4 A··4 Ai.r Pvtnp Operotion 

Removal - Six.-Cylinder 

f1J Dbwnn·~r.t a.ir purnp >::t; tpur iHV>(' a t ba(;k of air 
pump. 

(:~) Loo;:;en a<~j ;.t;{ !. mP..:1t bult ~~.11d r f'mo·<e dr ive belt. 
(3} Rcm\Y.'C front mount: b:racket-to··e.ngirw attach

ing holts. 
(4) Rl·rnove ;·~<H' m•>Unt bra.eket -to-pum p attaching 

bolts. 
l.5 i Loosen n:Hr' mount imlekeH.o-power E~tcering 

attaching boiLs. 
(6J Pull pump U0\\'11 ;'l.nd feo n vurd to romove. 

Installation . Six~Cylinder 

(1) Posit\•.rn pnmp <·tnd install rear mount bracket
to·pllmp at t.aehing holt l:i . 

(2) In~;tal\ fron t mount braeht-to-engin(~ attaching 
bolts. 

t.:P Tigh tt~n ::...Wtch ing bo]tl-:. t '.l speeifi(!d torque. 
( ;1) Ad;i nst po~oq~r st-eering drh't: bt-lt t.o spt::cified 

t,e r; s i tH\ 

(!}) Co.n nf:<:t ;.til: pump -::u.tpul hose to haek ;J{ 
pump. 

t, !3! ,,_,j j u:;t. air l llH1'lf' <lriv ~: belt w specified t l}nsion 
( h~1nd t ·i!;_h t:• ~n) . 

Rem ova l- V-8 

(1) O:s<·.or.neci. ~i>' J>U111}J 0\!tput. ho:'i~ .at. pnmp. 
(;'(I L•.JO::!f;r. l rt\ l': ll'l.t bt~"-':k,~t- tr~ -r.wmr.r ~~~·ta<~h ing 

::<.t l"t-\.\os ;wd. r.T·mo ~·<· dr i·:·~ l.tt) ~ t. 

(:·l j R{;mn· ... t~ mount 11t\!ld<:t"1 ... f.n-pu n! p attaching 
h.olt:". 

(.:! \ R<!. •:n\J~'~ p t;rnp. 

Installation w V-8 

~U P\>,;,;ii. \<,··:, ·y1.1 t:" ; ~·, <tt ,::.1Ym •;:1ng \·:·~:.:!ti~m r..nd in~ta!i 
nl0.1~rJt. tJr cu.:. ~.~' ·:· c. .. :~·.t)··tJ·u ·.-c <.rr at~~~·.(!hbH~; ~"r.~:n; (dc..i oot t..l~~b
tenj. 

(2l Jn:>ta! l (J rin~ belt and adjus t to the ~nf!c ified 

tension. 
(3 ) 'l'ighten nwu ot ing h•)lt.:> and adjusting stl'ap 

snew t l; ~U fool· pound~ LDrqu t>. 

NOTE: If ai·r 'J}'U/ffl!J.I i.s dd:r:cn. t.~y I he {d1' umdi tio·tt.inv 
bt:/.t, adjus t the fwlt to the {.~'!l.:Ji:J-n i<TJPA~U!vd f or th(( air 
rxmd-i t-ionina belt. P'r!J t.l'td?f .>:prri·n.<;t the ca.~ t i ron <:1.n;~-::r 
'(1/t.P.n ot(iu.~ t£11.,1) th(; fJ,,!t. Dr:, ft.Dt :~n·y on the fllu:m it~illlt. 

!wu,:rinf.}. For <LU •JthM· a.i r ]11: mp application.~. ruiju .. ~t 
the bf!lt tensim~ by ha,J.d unly .. 

Fan Replaceme nt 

P ry (lflt.~r d.ise looge ::tnd t'(:mo\·e rf!maining portion 
us illustrated in fig11rc •1A ·5. 

NOTE: It ·is uhnoHt i·mpouil>le to renwoe the fan . 
. ,.tifho·u. t. fi.l~s tmyi-ng it. Be utrf.:fiJ. l to pn.vent fnJ,{Ime.nt.~ 
fmm (mt~rino the air I)Ltoke hole. Do nol nftem.pt to 
re·mo·ve th e t~u' ta.l drh •f- hu.b. 

... ·:·· 

A42009 

fig . 4A-5 Centrifugal Fiher Fon Removal 

Ir,:;tall new fiil.eY fr..n into iJ(•~ition by using pulley 
and boits as tool:>. 

Draw fan do,\·n evt!nly hy a.lt.e rnatdy torquing 
holts . Be ~U !'~ thnl (•UV~r .-:~d g.c uf f a_') s!ip:-: into hou::;· 
in g. A ~l ight amGU!Ji; ~~r int.;:rrer•!r:ee '-"·i:.h housing bore 
i~ normal. 

NOTE: Tiu r.,>t :..;~ 1::..; :t:;'t / f, irr.s i·.1J..h r:. fi;:. ~ !:nj f;~~m'lrt~,·~nq 
~11" p1·(:.,;;~ i/l.(j i t fJ t), 

After ~~ n•}~~· f;:. t; !s \n.-;~alh'<i , it: ma ,:,: Sf.le<t::al upon in i
t ial (ipe:·ation tlJ.l t:il !!.<·· Ont$iJ.~! dianwter lip ha~; worn 
:n . '.!"hi,; r.1 :~y rel;,uire ;z;) to :-j(} n;]f;f.\ r;( •.1J,Kl'ation. 

Gra!i' p B:>:. b<tu~ l. l_ , yh~:: in a ··i!se or w:tb :;;~it.abk plkr~ 
aud p ull mu, with a t;.v ' ";r.i r:~ nwti(•n. 
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Suppmt p•.anp a:> ::;hown i71 figt.HY~ ·t4.·6. 
Insert new (•'l<h~nsl t.ube into holt> <.\nd tap into phv:t' 

using;-~. bioek of W0(Jd um;: ,·,ppr~u:i::nat(.'~Y ;/g ineh Hi 
tuoo extends 11bo' ~the eover. 

Fig. 4A-6 Exhaust Tube Installation 

Air Pump Diagnosis. 

The air pump is not cornpletely noiseh~ss. Under 
normal conditioni'\, noi!'it~ rise!'~ in pit<·.h as r.mgine spe,~d 
increases. Allow lor normal break-in wea1· of the 
pump prior to rep!a<'cment. fm· excessive noise. 

First check the drive heit ten~ion and tighten as 
::>pt'cified. Do not pry on the aiuminum housing. ChPck 
hoses to be sure they are properly eonnetted and are 
in good ('l)nditi~~n. Che~.k that tht> pump mounting 
bracket is SC('ureiy fa5t(~n(•d. 

Air pump nob;t- can be confu::wfl with other engine 
noise. Remonl the clrive belt ~rod ehf·!ek trw pump 'to be 
r-::ur(' it i•~ opcr~tive. A seized pump INi!l not rcn.atl! aad 
noise eould h: (:;i;I:;ed b/ rb~ he!t ~liflpinr~. 

A ~~hirping t)r '3'~·H~P..k!ug nrj!:o;e i::-: mo<;t ~ikd.1: 
as~'iJdattd wirb thi> '";;.ne rubbing 1lt the lv.!::;.<ng- bo.re 
and i::; nutic~·•tb•.e af. \in': BJ.H~·-·d and. h heard intprmit.·· 
tently. F'refj:H:~nt:i,·,.. vnnf· chJrving ma:r b{~ elim!nated 
by lncteasing pu:nrj "'Pt~ed, •Jr al!1w,·in~{ the vane~ addt
tional wear-in ti.me. 

Bt~aring uoisb i~, ~;:r,;diy rii~:tr..ingui-;iwd f.n·m vanf1. 
d1irping. ll':!uirH!, !)(.;:;e 1:;, ;::. :-Gliing :->\Hmd ~.md i~ 
r,ot. iee:.~bh~ Rt :.t:U ,::.p.;.:r:·£l;. ·rl; ~ ... : ~.,~•Hnrl d((!~;-; not n~ee~
::J<H·d:.' itH.dta4·.,.:\ ·1-.L-:lriuJ.:: ty:;J.nu.rr:~ lf h,:.:.~!·~ng. r:ui$~ i:)
<~r~asc;~ t~·l H.!'i c•)~:-~c~(;·i.ir.o!~t.th~f· lt\~;:~ ~,; ~ ~~;,r·r:i.:•]'j · .. ~i)l~td~ ... ~J:~t:: 

pump nw.y h;tY<~ to: .••. rq1lau·d. 

···~- EMISSDON CON TROt 4A-9 

Faih~r(: of a l'(:ar b'~;,!·ing- j~, tdu~Lflf~t! r;y ;; eon
tinuous knocking 11oi~w ~~nd n~;)!;t(';•met~t •)f th(· pur~lp 
is 1·equirt!d. 

If it is dt~U:•:·mhted ~bt.t :Jw :<.i:· pur.np i!3 >l':i, (,k)iv·e:r·
ing air (fh'tt:nuint- t.,tr.·~<:z;.e,~ ~Jf airfl.;;w l:'·" u.nwvi••lf an 
exhau~t hosf• ). the· pmnp mu~t he :r<:fJ!at:('tL 

NOTE: Th~' pnmp i.'? et)uippt:d wi.ih 11 r:~:.·nhifi./.<,Ftl J('z'ti· 
t·yp4J ail· .filtP'i", loeah:t.l bd1ind the driuc p!Ji/.eiJ. ht f.lu., 
eJle'Ui th(l.i ilw 1."1i{Jhu: (Yl' i.!i/Jierhor)d t~O'r!pw·tutfYii/ is t•J 
be cler.u;et] ;;nt.h .c:te.mt or hir;h·P~"~"&:'Fre ::~e!t:I(Jtili, ihe 

ftltPr ;;}wultl bf: ·nuurketi o_t)' to ,..,.,.;vent. hqu.idt- froF/ C'f~· 

tering tlr.e pump. 

Service Procedures 

The followin~ jg a list nf servitl' pn·caution:> t(l pre
vent damage to the air pu.ml'- no NO'f: 

• Attempt to pr('','ent puiiey from rotating hy in .. 
setting t:<IOls into the ·~t>ntrifu.gal fllter fan. 

• Operak engine with p:nnp belt remov~d or dis-
connected. 

• Attempt lO lnhriccH~;\ 
• Clean f~entrifugal filtf;r. 
• Repln<~e filter hr driving or h:m,m.edng in posi-

tion. 
• Rem(l\'e dri·;e !:ui: when rt:::p!ad::Jg filter. 
• Di!>asscmbh! pump or. remove n~a.r i.:'(}\ 0.r. 
• gxeeed 20 fotJt·pounds torquoC: on mounting bolt~. 
• Pry on alnminum hou~i!;g lG ad)•.lsi. l::f.'lt tension. 
• Clamp pump in viHe. 

DIVERTER (BYPASSj VAlVE 

A divert(•r valve is tGed h~ a.!! Air Guard applic:a.
tions. The \'alve~ for V-~ and :rix-~~ylinder em,ljneR dif· 
fer only in t.he numb1?r (If ~ut!u.;.;. Ti11: V-f; di~·erter 
v·aive has t\,;,o (JUriets and t!w \liX-l\?lin•.h•r divi:'l'tur 
·min~ h~ls only u•it~. ··.rhr~ •·al·•., mm1H~nt:1:r~i:.r dio,.:(•!.-ts air 
purnp 11utput fnHn rea·.~bing tf.t•': (:~:hwsl during rapid 
(h•c~Jcmtion <tnd aC't~: ag a pn'~,:<.lll'(? rdtoa;oo;e wlwn air 
Plitnp output [s exct.>.««i•:\; tH• m~pma: ~'ile!~1.:er i~ inc-or
porated in i:ht: <Hvt~r1r.:r ilfliH.-,irq~· w n;•d'lE. \he rti:rf!ow. 

ln a ta{Jiti d~~.~~kr;1ti:'m ·:::,!Jditkm. h:p;h inta.ke 
rnanifoid •:a\;ltnn~ ~'! :;.;rplir~·:l r;:. ':.br.: •ji.::•;:~iu·:.,.~Jn in the 
d~~\·€:rter. \Vhe~t l~!e ·:,rEl~;~~t.lfn :.~!:~n.•.a.l i~ ~{) jl':::;he!4 r.tf In~r
e~lr~ .. =- o~·· ~nore, t.:·l'.:· !';~··:rin.~:: U!ri~ir:~:r:· '){ 1'ih=· ... :J ~(·~~:·.hfa~rra is 
ty·,·t:rC(HHt:'. "llJ:;~ ni(J:,/~~} 1j;:r:: ·:rl,:-;fA~l'~!~~~~ '.; ~J.·.~·r: d\.n~:·n 

:tg~rinst its npra:~~, ~··.·.'3~ .. :rn'1 a 1.\'r\.y f!·Pr:~; :t~ ;t;\~·~.r· :-H?.Gt:.~ 

f1m·jn~ air pumr• t.:;u': put m \:f:nt i . .:; atmc~::.•lwn~ 1 fi~;. 
,1:\-7) .'\.ir ;•l.tlll!J •.JI.l~.p:~t. i:; Ji~:-,~~·j~~'~ <Y!ll:. l?•O:r.Wr!tari!y 
!j('ow~;r; r1f a b!~.~(;rl bck !!l ;J,, .• ~i:;~'J\·,•·llg·n;. I'hi'l hdr~ 
allows 1::.wmJm :1.) quk:k/y i2'!"""~ize (HI J.t>th ddc;s of tJI•:~ 
tHaph rat.rn'.t ant·~ ~ h ~ (L~:.ph ..-~~pn ·~~~l1.~Jr.~· !·(•'( u-c:--n~-\ th1·: 
rnr::tr; r··:ng ~:a·f.·,:f t,.~ it~. tl(:ll J'":'J~)} !Jn~~ · tir.JP .. 

lf th.i~ .·:(.i.r pu.~··'n \'"1t•:···--!~up~.• t:·.r'(~~:!2.:?t···~~ ··Jt··;:t:stH: l~·t :~ssu~~. 

;,hi~ rn·e~~st~J:"'; wil! v'<er:;o:···Jo: 1.!w di<~ph!':·i.~!T! ,;pr:ug ten· 
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4A-1 0 EMISSION CONTROL-------------------,.1 

OUTLETS 
(TO AIR 
INJECTION 
MANIFOLDS) 

INLET 
(FROM 
AIR 
PUMP) 

DIVERT AND 
PRESSURE 
RELIEF OUTLET 
(METERING 
VALVE IN 
BYPASS 
POSITION) 

A42011 

Fig. 4A-7 Diverter Valve ( V-8 Shown) 

sion, pushing the metering valve down and venting 
pump output pressure to the atmosphere. When pump 
output pressure returns to normal, the metering valve 
will move up and away from the upper seat and 
against the lower seat, returning to its normal open 
position, allowing air pump pressure to flow to the ex
haust manifold(s). 

Diverter Test 

(1) Start engine and le t idle. 
(2) Check diverter vents. Little or no air should 

flow from vents. 
(3) Accelerate engine to 2000 to 3000 rpm and 

rapidly close throttle. A strong flow of air should pass 
from the diverter vents. If air does not flow or if 
backfire occurred, make certain vacuum sensing line 
has vacuum and is not leaking. 

NOTE: The diverter valve diverts nir pump outp·ut 
when 20 inches of Hg or more is npplied nt vacuum 
sensing line or pump output exceeds 5 psi. 

( 4) Slowly accelerate engine. Between 2500 and 
3500 rpm air should begin to flow from diverter vents. 

Diverter Replacement 

The diverter valve is not serviceable and must be 
replaced if defective. The valve is suspended by the 
hoses between the air pump and air injection 
manifold(s) (fig. 4A-1 and 4A-2). Removal involves dis
connecting the hoses and the vacuum sensing line. In
stallation entails reconnecting the hoses and vacuum 
line. 

AIR INJECTION MANIFOLDS AND TUBES 

The air injection manifold(s) are constructed of cold 
rolled steel with a zinc plating and distributes air 
from the pump to each of the injection tubes. 

A check valve, incorporating a stainless steel spring 
plunger and an asbestos seat, is integral with the air 
injection manifold. Its function is to prevent the 
reverse flow of exhaust gases to the pump should out
put cease. Reverse flow would damage air pump and 
connecting hoses. 

The air injection tubes project into the exhaust 
ports, directing air into the vicinity of the exhaust 
valve seats. The injection tubes, which are made of 
stainless steel, are inserted through the distribution 
tubes of the air injection manifold and threaded into 
the exhaust manifold on V-8 engines. On six-cylinder 
engines, the injection tubes are inserted into machined 
bosses of the exhaust manifold. The air injection 
manifold distribution tubes extend into the injection 
tubes and are secured to the exhaust manifold by 
retaining nuts. 

Air injection tubes are used for all cylinders except 
No.7 on V-8 engines and No.1 on six-cylinder engines. 
Two different length injection tubes are used on six
cylinder engines. The shorter tubes are used for No. 3 
and No. 4 cylinders. 

Removal - Six-Cylinder 

NOTE: Intake and exhaust manifold assembly must 
be removed to prevent bendin,g or damngin,g the air 
distribution manifold durin,g removal. 

(1) Remove intake and exhaust manifold assembly. 
Refer to Section 1A- Six-Cylinder Engine. 

(2) Position manifold in vise and loosen air injec
tion manifold tube retaining nuts at each cylinder ex
haust port. 

(3) Tap injection tubes lightly and pull away from 
exhaust manifold. 

NOTE: If tubes are seized, apply hent to the injection 
tube-to-manifold joint nnd rotate injection tubes with 
pliers being careful not to dama,ge tubes. 
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~·-------------------------------

Installation- Six-Cylinder 

(1) Position '"J'~~~·vu tube in cAIJlau;;,c manifold op
enings. 

(2) Install intake and manifold 
Refer to Section 1A- Six-Cylinder Engine. 

(3) Install air inejction manifold and tighten 
retaining nuts to 15 foot-pounds torque. 

Removal- V-8 

(1) Disconnect air delivery hose at valve. 
(2} Loosen injection tubes. 
(3) Remove air injection manifold and injection 

tubes as an assembly. 

NOTE: Some inteference to removal may be en
countered due to carbon buildup on the tubes. 

-----EMISSION CONTROL 4A-11 

injection tubes and ""CHlU.j&, "'-'""'"'"'~" 
"'.l'v~V<VH manifold, 

- V-8 

tubes through the air injection 
a new at either 

injection manifold and injection 
tighten the tubes to 38 

foot-pounds torque. 
air delivery hose. 

Check Valve Test 

To check the injection manifold valve for proper 
operation, disconnect the air supply hose at the injec
tion manifold. With the engine running above idle 
speed, listen and feel for exhaust leakage at the check 
valve. A slight leak is normaL 

ENGINE MODIRCATIONS 

The design of certain engine components is directly 
related to emission standards. The operation of such 
items as the camshaft, carburetor, ignition distributor 
and cylinder head affects the amount of emissions. 

.Therefore, the correct combination of engine com
ponents, as prescribed by government certification, 
must be used in service. Refer to the appropriate sec
tions of manual for servicing these components. 

EXHAUST GAS RECIRCULATION (EGR) SYSTEM 

EGR CTO Switch 
EGRValve 

GENERAL 

Page 

4A-13 
4A-11 

The EGR System consists of a diaphragm-actuated 
flow control valve (EGR valve), coolant temperature 
override switch (EGR and hoses (fig. 
4A-8 and 4A-9). 

Oxides of 

is to limit the 
diluting the intake 
exhaust gas, 

peratures of the gases in the 
bers. 

Exhaust gas enters 
the The 
and much cooler than 
it will 

are formed heat 
The purpose of the EGR 

of 

EGR Valve Vacuum Signal Values 
General 

EGRVALVE 

Page 

4A-13 
4A-11 

The EGR valve is mounted on a machined surface 
at the rear of the intake manifold on V-8 engines and 
on the side of the intake manifold on six-cylinder en-

with are 
than those used with manual 

the use 
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4A-12 EMISSION CONTROL--------------------r1 

FROM INNER (N0.21 PORT 
OF CTOTO 
CARBURETOR 
EGA PORT 

FROM CENTER 
PORT OF CTO 
TO EGR VALVE 

COOLANT TEMPERATURE 
OVERRIDE SWITCH (OUTER 
PORT NOT USED) 

AJ41.253 

Fig. 4A~8 EGR System - She-Cylinder 

COOLANT 
TEMPERATURE 
OVERRIDE SWITCH 
(OUTER PORT 
NOT USED) 

Fig. 4A-9 EGR System - V-8 

AJ4l252 

When t he rliaJlltragm i~ a<·.(,:ltt ted by \'aeuum, the 
pinLle is pu!J~d off ~i}.< !'lHlt and e:<hau::: t g:ts is mt~tered 
thron:;!h arwth~1.· pa";;agr: in the illta.;<e manifold ('\' -~ 
engiw:) t() th~ fiom· ··d' ~he mar.if<•lt! !wlo-.~ th1=: ear
hnretor (six-r;yJ; nder e!lgine) tH' to tht' ~irle>\'all of the 
man ifvlcl bt~lnw the. carhn r~tor . 

EGR Valve Test 

(1) With the E:r:gine at op<!rat.ing r.~rnpe!·atLm~ and 
running a \. c~t.nb id le ::;;;r-c:d. :!!Hl.:.J.uaHy C.'lmpress EGn 
diaph ragm , liftinf! f.h<.• fJin tk" <.•if it.i se:at. Thi<~ :;hould. 
~au.se a <::;; dd,~n dr,:t:.> ir1 ~:::•g11w i.'f'l.l1 (ap[,rf•::iHH•.r.d•.· ~Of) 
q_.mj indieHtiHg that rlre CGJ'~ ., .. aJ\·f:': (,_; ei.P.;ing (>ff lh•' 

CALIFORNIA 
ONLY EGR 
VALVE 

Fig. 4A-1 0 EGR. Valve Pintles 

DIAPHRAGM 
SPRING 

TO INTAKE V 
MANIFOLD Q FROM EXHAUST 

PORT 

A420l2 

A4201 3 

Fig. 4A-1 1 EGR Valve 

exhaust from t.ht· intake pas5a).!~:-~ •.•.:ht~n nn vae:.1u m b 
a ppl.ied. 
If: tlwre is 111:. t:hangr. in engine t:prn hu:. !.he eEgin(• 
idl~g propnrly. tht• .F:G 1{ ;,;,as<~a?.~·.~ to t.he i nu-.k(• 
m;~nifc,~d is hlo('.km!. 
If the engin(-: f!' irl.l\ng very pond:~, und liftin~ th·~ 
pintk off of its St:iit dc,c•s not afi'E·•·t id le rpm, tlwn: i::; 
prohabl.v fuil timf· EGR <:ause;J b;y th<:· lX~R v;'l.l•.>e 
flticking open, a defcr.t i\·~~ E(~H vah~. cJr a f!ai•- in the 
int ake manifold. 

(2) InstaH a tee in th <·: ~:GH. 'ir:tr:.uun~ •li?na l liM 
n<~n.r thn l!':l.a! vatn>. and ~~l lllH~<:t a vat:uurn pw~t~ !:o 
t.hl.': t..ee . 

\~~) Pla1~e fi:..'.?:e'!'. ei .g;:;. in~! t. th~; L'G.i:{ 'a:·.·~~ dt;£ph.r.,.wn 
ami slowly an:der<.•tt~ trw engJI'I:: .. 
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"1--------------------EMISSION CONTROL 4A-13 

(4) While accelerating engine, notice the amount of 
vacuum indicated when the EGR valve diaphragm 
first begins to move. Refer to EGR Valve Vacuum 
Signal Values. 

EGR Valve Vacuum Signal Values 

Vendor 
Part Number 
(Located on 

Valve) 

7040176 
7030881 

17050472 

Nationwide 
& Califor
nia 
California 
Only 

AMC Part 
Number 

Vacuum Required 
(Inches) 

Qpen Open 
Start (max) 

3219052 2.8 to 3.2 5.3 to 5.7 
3218739 2.8 to 3.2 6.9 to 7.3 

3223981 1.8 to 2.2 3.8 to 4.2 

(5) Continue accelerating engine, until vacuum 
required to achieve maximum recirculation is ob
tained. Diaphragm should be deeply depressed with no 
leakage indicated. 

Removal 

(1) On V-8 engines, remove air cleaner assembly. 
(2) Disconnect vacuum line from EGR valve. 
(3) Remove two retaining bolts from manifold. 
(4) Remove EGR valve and gasket. 
(5) Clean EGR pintle if required. 
(6) Clean manifold and EGR valve mating sur

faces. 

Installation 

(1) Install new EGR valve gasket. 
(2) Install EGR valve. 
(3) Install EGR valve retaining bolts and tighten 

to 13 foot-pounds torque. 
(4) Connect vacuum line to EGR valve. 
(5) Install air cleaner assembly, if removed. 

EGR Valve Maintenance 

Remove all lead or carbon deposits from the stain
less steel metering pintle of the valve using a wire 
brush. After cleaning, cap the vacuum inlet and 
repeatedly open the EGR valve manually by pressing 
down on the pintle and releasing. Pintle should remain 
retracted; if it does not, diaphragm has a leak. If the 
valve does not return to the fully closed position, it 
must be replaced. 

On six-cylinder engines, lead or carbon deposits will 
build most rapidly in the exhaust gas discharge pas
sage (upper hole). If the deposits cannot be removed 
with a spiral type wire brush, a 9/16-inch drill may be 
used. Coat the tip of the dr ill with heavy grease and 
use pliers (Vise-Grip) to rotate the bit in the discharge 
passage. 

EGR CTO SWITCH 

The EGR CTO switch is located at the coolant pas
sage of the intake manifold (adjacent to oil filler tube) 
on V-8 engines or at the left front side of the cylinder 
block on six-cylinder engines . The outer port (No. 1) of 
the switch is open and not used. The inner port (No. 2) 
is connected by a hose to the EGR port at the car
buretor. The center port (D) is connected to the EGR 
valve. 

When the coolant temperature is below 115 degrees 
F, no vacuum signal is applied to the EGR valve; 
therefore, no exhaust gas will flow through the valve. 
When the coolant temperature reaches 115 degrees F, 
both the inner port and center port of the switch are 
open and a vacuum signal is applied to the EGR valve. 

EGR CTO Test 

NOTE: Engine coolant temperature must be below 
100 degrees F (C mark of temperature gauge). 

(1) Check vacuum lines for leaks and correct rout
ing (fig. 4A-8 and 4A-9). 

(2) Disconnect vacuum line at EGR valve and con
nect vacuum gauge to line. 

(3) Operate engine at approximately 1500 rpm; no 
vacuum should be indicated on gauge. If vacuum is in
dicated, replace the EGR CTO switch . 

(4) Operate engine until coolant temperature ex
ceeds 115 degrees F (temperature gauge needle half
way between cold mark and beginning of band). 

(5) Accelerate engine to 1500 rpm; carburetor 
ported vacuum should be indicated on vacuum gauge. 
If not, replace EGR CTO switch. 

Removal - Six-Cylinder 

(1) Drain coolant from radiator. 
(2) Disconnect vacuum lines from EGR CTO 

switch. 
(3) Place drain pan under engine below CTO 

switch. 
(4) Using a 7/ 8-inch open end wrench, remove 

switch from block. 

WARNING: Be careful of scalding hot water leaking 
f rom the block when remoV'ing the switch. 

Installation- Six-Cylinder 

(1) Install EGR CTO switch in block. 
(2) Connect vacuum lines to switch. 
(3) Install coolant. 
( 4) Purge cooling system of air. 
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4A-14 EMISSION CONTROl-------·-------------,.. 

Removal· V~8 Engine 

{1) Dr11.i.n {~oob~JI. fro1~1 ra.di;:,t•)r. 
1, 21 1~.1:lli10V(' air c.i eant•''' <J,;(f>i'lnl.i.)ly. 
(3J Rt~!li(l'd: ec!l f-r <~d~.;,~ t :.ittacfl i.•;g :Ktt;'vv ;,r;d t. ip 

t(>i] away l'rom EH.R CTO ~ wi\eh. 
('t'? Di~~~nr~ , ; ~t:t v11eu:nn !in<.'S fro m Cl'O ~Wil dt. 
(!'!) Usin:4 <1 7/S-inc:h Ol>f'l1 P.nd wrt>nch. rt·move 

switd1 frnm int~lh rnan ;fnlti. 

Installation- V· S Engine 

(1.) lnstur EGH CTO swilch in intakl' maniftlld. 
(:~ \ ln::: ta.H wil and brack~:~ with ~ttaching scn!w. 
(:{1 G)nneet vat~hnn !int.:K tn ~w itch. 

(4) Jn81 all air e1t1:mer a~Remhlr. 
(;)) J~st:tll ('I)Ol!tnt. 
l\i) Pur~t: t:o<tling ~y~t,,ru nf ail'. 

CALIFORNIA EXHAUST GAS RECIRCULATION SYSTEM 

.Exhaust 8a<. k·Pressvr€' s ~n~o' re~t. 
General 

GENERAl 

Page 
4A· 15 
4A· 14 

The major dev'iutiCliJ in CaliJomia EGH. ~.vstf~n.ts i::; 
t.hf~ exhaust badi-prcssnn: sen~or i.l . .::ed on 3~il) ClD en
gines equipped witJ: a1.1tomatit~ transmi~siom; f~xCt\pt. 
heavy-duty Ln l(:ks). The :!Xhau!3t back-prHslwrc- :;em~or, 
Ullage, and operation ~s n:<-:plHh:cd heio .... ;·, 

EGR Hose Routing 

California BGR .:;ysterus with a bud{·pressure SP .. n· 
sor u~e differe-nt vacuum som·ees and connections. 
California EG P. sp;tem~: OCl 3HO C1D enf:,rin<~~ wi th a 
back-pressure sensor obtain a vacuum signal at the 
carburetor spark porr, rntht'r t hem at the EC:R port 
!fig. 4.A-J.2). 

CARBURETOR 
SPARK PORT
PORTED VACUUM 
SOURCE 

EGR 
VALVE 

Fifj . ..:\A,. ; 7. f(•R '>lv·<l.f,w• t :tl•:•!, · ~60 1:~11) f.n~_fir)•::•• ,mth 

Sc-.k--~r~~~'\Yf~ s~n~o.o.r 

Exha ust Bo<.k.-Pressure Sonsor . 

Page 

. 4A-14 

EXHAUST BACK-PRESSURE SENSOR 

'I'hi~ deviee ifi~. -1A-1.3) consists of a diaphragm 
valv~ . ::ip<i('t:r and metal tu.he. The metal tu be connects 
th<• \'alv0. to the !:ipace.r. The l<~GR valve is mounted to 
i:he !:lpac.t"r portion of the sensor, and is modulated by 
dw senso r. 

'rht> va~.;tHi!n :rignal pa::;Re:: thr·ough the FXJ.R CTO 
;w'itch ( whvn eoola nt. temperature exceeds .I L) degr~ss 
~'j w the val>r.. portion of the sensor \'1-·hcre it is modu
hl!.ed by exhsm;t back-prc:;sure. 

NOTl ; : 'l'h~· inl(?t n(p;;le o/ the ualve ha.'! a 0.080-inch 
rP.st1·ict i<m. The vacuum line from lh.e EGR C'FO must 
t:e wn.nected if) t.h.is nippie. 

FROM 
VACUUM 
SOURCE 

CONNEC TING TUBE 
BACK PRESSURE· 
TO.VALVE 
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"'I -------------------EMISSION CONTROL 4A-1 5 

The metal tube which connects the valve to the 
spacer projects into the exhaust port of the back
pressure sensor. When exhaust back-pressure is rela
tively high, as during acceleration and some cruising 
conditions, back-pressure traveling up through the 
metal tube overcomes spr ing tension on the diaphragm 
within the valve and closes the atmospheric vent. 

When the back-pressure sensor valve is not vented 
to the atmosphere, the vacuum signal passes through 
the back-pressure sensor valve, and on to the EGR 
valve. With a vacuum signal to the valve, exhaust gas 
begins recirculating. 

When exhaust back-pressure is too low to overcome 
diaphragm spring tension, the vacuum signal between 
the sensor and the EGR valve is vented to the atmos
phere at the sensor valve. With no vacuum signal 
applied to the EGR valve, exhaust gas does not recir
culate. 

NOTE: EGR valves used with back-pressure sensors 
have shorter and more tapered pin tles than those used 
without the back-pressure sensors. The shorter pintles 
are necessary to match the exhaust gas rnetering to 
the back-pressure sensor operation. 

Removal 

(1) Remove vacuum lines from exhaust back
pressure sensor valve and EGR valve. 

(2) Remove self-tapping screws that attach sup
port bracket to valve portion of back-pressure sensor. 

(3) Remove two attaching bolts from EGR valve . 

(4) Remove EGR valve and exhaust back-pressure 
sensor assembly . 

(5) Clean all mating surfaces and intake manifold 
and back-pressure sensor ports. 

Installation- V-8 Engine 

(1) Install new gasket on intake manifold and posi
tion exhaust back-pressure sensor on top of gasket. 

NOTE: Exhaus t back-pressu·re sensor assembly 
should extend toward the left .'5ide on V-8 en{fines. 

(2) Install new gasket on exhaust back-pressure 
sensor spacer and install EGR valve. 

(3) Install support bracket to valve portion of 
sensor and tighten screws. 

(4) Install two attaching bolts and tighten to 13 
foot-pounds torque. 

(5) Attach vacuum lines to exhaust back-pressure 
sensor valve and EGR valve. 

EXHAUST BACK-PRESSURE SENSOR TEST 

Inspect all EGR vacuum lines for leaks and 
correct routing. 

NOTE: Be sure vacuum line fro·m EGR CTO is con
nected to nipple with 0.030-inch restriction. 

(2) Install a tee in vacuum line between EGR 
valve and exhaust back-pressure sensor. 

(3) Attach a vacuum gauge to tee. 

(4) Start engine and allow to idle. No vacuum 
should be indicated. 

NOTE: If vacuum is indicated at idle speed, verify 
correct line connections. Be sure manifold vacuurn is 
not used as a source. If carburetor is providing 
ported vacuum, inspect for partially open throttle 
plate, which could apply premature ported vacuum to 
back-pressure sensor. 

(5) Accelerate engine to 2000 rpm and observe 
vacuum gauge for the following: 

• If coolant temperature is below 115 degrees F, no 
vacuum should be indicated. 

• If coolant temperature is above 115 degrees F. 
carburetor ported vacuum should be indicated. 

• If no vacuum was indicated during test, be sure 
vacuum is being applied to inlet side of back
pressure sensor. Then remove back-pressure 
sensor and inspect spacer port and tube for 
restrietions. Restrietions caused by carbon or 

deposits can be removed with spiral wire 
brush. Otherwise, replace back-pressure sensor. 
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4A~ 16 EMISSION CONTROt------------------- ,.. 

ELECTRIC ASSIST CHOKE 

GENERAL 

:.\ n tc:!Pdri·~ a~Ris.t ~·hok(! is lt~~d v.,;ith ;:til ·1V car
bt.u·~~ors lu m<ttdt ehoh~ oper.'lti<HJ:. tn t..'D!!ine r·e<~Uirt:
J:wnts. It pro·,;idt~ supplemr·nta) h<~HI: tf.l the eho.ke 
IJimetai t1) '>fJ~~l~d up dwkt> '"'alve ope!1ing aftH c~okc 
f~l.,\ (·~· i!lWrior l't'aches modulating tf~mpr:r?.tun~ (sf:e 
.Modulating 'femp<~rawre Cha~·t). The purpoee of lh~.· 
eiel'trk al:l::i~;t is t,, rt>d lWt' em.i::<:;.ifJn of ea:rhlln 
mfJnoxidt.: (CCI) during dH' cmgim~ ·~'ilrmup period. A 
::;peeial ae termimil :s rmwided at th~> alrer·r.a1.or to 
~up!JIY a se-.·tm-'.-oit fJOWt.~r 3vure(: for th~ ~IP.etrie 
a~<~i::<t. A. t~umnostatit~ >ii'\.·itt~h i_.bimetallic di~e) within 
thf~ dwke cover dhS<':'; wlwn t:h(! ch(Jke t;wer in!f:rior 
rea<"hes r.wdulating tempf'raturc~, allowing current to 
flow to rhe hNtting ~lement (fig. 1A-H). The dn:uit is 
com plett~d l brougb thl.! ehoke em:t=r ground strap and 
choke housing ::o f:nginc. Al'; the heating elemt>nt 
warms up, heat if> absorbed by ~m .attached metal 
plate whid h~:at:; the dwkP bimetal coil. 

COIL 

':·:·.AIR 
·{'"'VACUUM 

THERMOSTATIC 
SWITCH 

Fig. 4A-l4 Electric A~sist Choke 

. .>.flf~r f•ngir~.e ~hut.down. the tht-rmo::.tati!! ~~-'-'i!:eh 
rc·mains dof'c•d until the dwke eo·.'e•· intt~iO!' modulat
ing 1yrnperatttre i::; rea~:h~fL If t.lw engine is re::~tart.ed 
befr.,n:: m'>d:dating i<''lH!jf'l'2ture h; reae~·;f>d, tUlTf:ni: 

now w.ill immedi;:.;.t.el.: begir: '.'/;;\t';:ling up t.h(· h(•;lting 
elt.•m·~nt to llp~;;n ~.hr~ r-h<lkc. 

Or~e" th•.: dwk(.; C"tl''t::·l:' imHi•:;!~ ~>:::H.fl•.'rai, .. tl"l"~ f::.!l::; 
IJdow rh;~ .mo1hr\;;~~ ing ~ . .r:H•p~r;ttm•~, :he tberm<.=~tai:ic 
sw·icrh IJr)<ms a.r.d ~~urrt~m ffnw t(• t~H:' heating ei(:>nent 
is ~hn!: (o!'f. 1f the \~nginn i~ re~t.art.ed a,t ~his time, tlw 
(":teelrit as:-;i..:,t. o:<i} lifo! ilpi~l":l.l:t~ IHII:it d!f>kf~. C:OVf:r in;.:~·r."· 
i~n· reaehr:~ ::t~ nJ:'"fd.\.l.~nti~lg rfr~nrl\~raturr\ 

ELECTRIC ASSIST CHOKE lESl 

··:.i) .!)~t:;.:~(f' .• it~:(~ t •:~l·~\.:·~1"1{· i.l.~.i.hlt ~:hrd\:f i.':·:.~··(:: [t'GU1 

t.:h'.tl~e hoL~r~ing. 

(~, Conneet onf lBad oi. t.t~st !anq, to ~pade td:ni· 
nal on t:.hokt~ hou::;i ng. 

t,:n Connect other !\'ad of v•st lan~p to r.onn(•ctor ,yf 
choke wire. 

THERMOSTATIC SWITCH 

MODULATION CHART 

ENGINE RESTARTED 
DURING COOL DOWN 
PERIOD 

ENGINE OPERATING 
AFTER COLD 
START 

CHOKE COVER INTERIOR TEMPERATURE (°F) 

THERMOSTATIC SWITCH OPEN. NO 
CUAFIENT FLOWING TO HEATING ELEMENT 

THERMOSTATIC SWITCH CLOSED, 
CURRENT FLOWING TO HEATING ELEMENT 

A41680 

('11 Using H :omall t.herrnom,:tet·, tape bulb end of 
tht~r·rnunH~IPr w o•·al bos::< on buck of binwt.a! cap a~::;
Aembl;: . 

(;)) S1:a1·t engirw. 

Ji3) HE:ad th~~rmnm(:tr~r and ob:>ern~ te:->1: lamp. 
E•?f•!.r to 'I'hf:r~;f-:~<.atic ;Switc:!·; Cliuke M•)d illation 

(i,l l<:f:arl tht'l'!~tHnnt>.t~t· a:c.r.t :)b,o~r<'l' r.•.'~-'' lainr1. 
LHJJP .should tu~ •:Jui. t•, hf·t: Gil d~gr~~ F to ?.0 d~f.,ll'~~t-: P 
is r~achr~d f•n rhenno~tH~t€r. Th·~ lamp ~houkl light at 
t.<~mp~ r-atu:-t~:s ;~b(t'· e th Nw tf~mru~r:Ltm·r.!'\. 

One:~ mod',!;atin~; u~mp•!J'<J.{;;n: .. l!'-. !·l~Uf~lwd (l.ei:it kHnp 

1it•, ·~hoi--~~ ::h•:.tlld r.:r;: i•f"m ;vithin ltn l-L ~~ min1.1•E::-:. 

N()r.fl'> {/ i::::rt l.'!.:·YJJJ ~·l:d 1~.~;r f;·\)h(. ;).:{·o::k ·;.~· .. ·f•td! .r..~o· ..... ~·~r:t.' 
.fn ... tii J·,·l.;l:~·hf,u.y'.:t. 
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,.. -------------------EMISSION CONTROL 4A-17 

FUEL TANK VAPOR EMISSION CONTROL SYSTEM 

General .. 
Fuel Tank 
Fuel Tank Filler Cap 

GENERAL 

Pag~ 

. 4A-17 
4A-17 
4A-l7 

A dosed fu~l tank Yf'n l. ~ystem i::; used which route~ 
raw fuel vapor into tbc int!lke sy:i=tem where it- if-) bur
nt!d a.Jong with th~ fuel-air- mixtun) prevl:Jltir.g raw 
fuel vaJtors from eni:flrir1~ r.IH' almosphE:re (fig . 4A-15). 

NOTE: The (-/w.rcorll c.u.u!~~ter i~ 110t. W;eo on 7000 arul 
8000 avn: TI'?J.~}cs eYcept f},o,w ln;,i {t f)l' ~a.lc in the 
:;to.te of Calij(11111:a. 

FUEl TANK 

All vehicles ust> a WO\'<.'n Saran sleeve-type fuel fil 
ter which is attaehed to the em! of the fuel outl et tube 
inside the fuel L1.nk. Th is fil tt~r is rated at 65 m ieron 
and repels water. Cnder normai con(litiona it requir:t's 
no maintenance. Ol' •wrvice. 

FUEL TANK FillER CAP 

The filler c:ap incorporateg a t:wo-way rel ief valve 
which is elosed to atmosphe re under nol'maJ opt~ra.ting 
cooditions. T he relief n:dve is calil.lratetl to op<>n only 
when a prPssun· of 0.15 t.o 1.5 psi or a vacuum of 0.2~1 
to 0.5 inche~ oct:urs with in the tank. When the pres-

FUEL TANK 
VAPOR 
VENT L!Nf.S 

ELECTRIC 
SENOER 

GAUGE 
LOCKING 

CAP 

Fuel Vapor Storage Canister . 
liquid Check Valve- . 
Maintenance ... . 

Page 

4A-17 
4A-17 

. .. 4A- 18 

sm·e ur vannnn is rdieved. !.he valv(~ return;; t'.o the 
norm ally dtl;,led po>ntwn. The <:ap i~, .id~\ntified by a 
black relief valve housing. 

NOTI';: It ix mwma.l to ucco.sim,ui.l!! ml,fUitn f.M· rx:n air 
p1·e.~s·•.(:rc rel.t:O.<,'(J :dJ.f?l.n ,.,w;_·iit{.l the filler cap. 

LIQUID CHECK VAlVE 

The liq uiJ theck valve int•orpor;.-t tEIS a floa t and 
Viton lle't>dlf~ a~sem bly . Tn Hw event t bnt liqu id fuel 
enterg the check valve, th(; float will rise and fore~ the 
nt't~dle upward t.o dose the vent pussa~e; thEreby pre
venting liquid fuel from J1owing throngh the val •1e 
(fig. ·!A-16). 

After passing through the check Ya!ve, the fuel 
rapor is romE~d through a V(~nt line to thP va.por 
storage <'a.nistm in the engint-> com partmen t. 

FUEL VAPOR STORAGE CANISTER 

The fuel-r.·esi:'itant nylon body of t.hc (:anister <~on
taim; activated charcoal granule1> \Yhich ab5o rb and 
store the fuel t ank vapor~ unt il they are drawn into 
tht~ ini(th manifold through t:he carburrtl)r air deaner 
(fig. 4A-17). 

CH\t)MMf: r 

fl LLtR VENT 
HOSE ADAPTER 

Fig. 4.0.· l 5 fuel Tank Vc1por Emi~s.ion Syr.tcm ( Typica l/ 
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4A-18 EMISSION CONTROL-------------------,.. 

VAPOR INLETS 
FROM FUEL TANK 

VENT LINE TO 
STORAGE 
CANISTER 

VI TON 
NEEOLE 
ASSEMBLY 

A42 016 

Fig. 4A-16 Liquid Check Valve (Typical} 

The canister has two hose connections. One is for 
the fu el tank vapor vent line and has a metering plug. 
The other connects to a hose which attaches to a tube 
at the underside of the air cleaner snorkel. This tube 
projects into the incoming air stream of the snorkel. 
Air passing over the tube creates a vacuum that 
draws fuel vapor from the canister The amount of 
vapor drawn from the canister is relative to the a ir ve
locity passing through the air cleaner snorkel. Higher 
air velocity creates higher vacuum and an increase in 
vapor drawn from the canister. 

Outside air is drawn into the canister through a 
replaceable fil ter pad which is accessible through the 
bottom of the can ister body. The filter pad should be 
replaced at the recommended mileage in tervals listed 
in the Mechanical Main tenance Schedule. 

MAINTENANCE 

The fue l tank, filler cap, fuel lines, and vent lines 
must be maintained in good condition to prevent raw 
fuel vapors (hydrocarbons) from entering the atmos
phere. 

Inspect the filler cap fo r evidence of fuel leakage 
(stains) at the filler neck opening. Remove the cap and 
check the condition of the sealing gasket. Replace the 
filler cap if the gasket is damaged or deteriorated. 

Inspect the fuel tank for evidence of fuel leakage 
(stains). Trace any stain back to its origin and repair 
or replace the tank as required. 

Inspect the fuel and vent lines for leakage or 
damage, repair or replace as required. Be sure all con
nections are t ight. 

If liquid fuel is present at the fuel vapor storage 
canister, inspect the liquid check valve and replace if 
necessary. 

The filter pad located at the bottom of the canister 
is the only serviceable item of the canister assembly. 
It should be replaced at 15,000-mile intervals as pre
scribed in the Mechanical Maintenance Schedule, 
located in Section B of this manual. 

FUEL VAPOR 
STORAGE 
CANIST ER 

FUEL \ HOSE -TO-
VAPOR AIR CLEANER 

~~\f~\ 
.. >--~" 
(0---/~ 
~ 1Xl_ ., 
~/FILTER 

PAD 

FUEL VAPOR 
VENT HOSE 

Fig. 4A- 17 Fuel Vapor Storage Canister 
(Six-Cylinder Shown) 

AJ 41 254 

POSITIVE CRANKCASE VENTILATION ( PCV) SYSTEM 

General 
PCV Air Inlet Filter 

Page 
4A-19 

. 4A-20 
PCV Valve Flow Chart 
PCV Valve Test . 

Page 
4A-20 

. 4 A- 19 
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,.1-------------------EMISSION CONTROL 4A-19 

GENERAL 

This system incorporates a calibrated airflow PCV 
valve connected between an intake manifold vacuu m 
source and the engine. Crankcase vapors are drawn 
through the PCV valve in to the intake manifold where 
they are burned along with the fuel-air mixture (fig. 
4A-18). The oil filler cap is closed in this system to 
prevent any crankcase vapors from entering the at
mosphere. 

A42017 

Fig. 4A-18 Positive Crankcase Ventilation Valve Flow 

During periods of relatively high manifold vacuum, 
such as idle or cruise speeds, outside air is drawn 
from the air cleaner into the crankcase. On s ix
cylinder engines, the a ir passes through a 
polyurethane foam filter located in the oi l filler cap . 
The fill er cap is connected by a hose to the a ir cleaner 
(fig. 4A-19 and 20). 

If crankcase vapor pressures (blow-by) exceed the 
flow capacity of th e PCV valve, airflow in the system 
will reverse. Crankcase vapors are drawn through the 
a ir cleaner element and carburetor and burned along 
with the fuel-air mixture. 

The positive crankcase vent ilation system performs 
two functions: 

• Prevents combustion blow-by from entering the 
atmosphere. 

• Ventilates the crankcase with clean air to help 
prevent the formation of sludge. 

Positive Crankcase Ventilation ( PCV) Valve 

A common PCV valve (colored black) is used on all 
V-8 and six-cylinder engines. 

The PCV valve must be replaced at 15,000-mile in
tervals as specified in the Mechan ical Maintenance 
Schedule. All hoses in the PCV system should be in
spected at this time for leaks or restrictions and 
cleaned or replaced as required . PCV valve replaee
ment may be required more often under adverse op
erating conditions. 

PCV VALVE TEST 

The valve may be tested at idle speed for correct 
flow rate (cfm) providing the engine manifold vacuum 
is at least 14 inches Hg. When checking vaeuum, con
nect the gauge to a fitting which is as centrally 

MANIFOLD 
/VACUUM HOSE 

MOLDED 
HOSE 

AIR 
CLEANER 

A41256 

Fig . 4A-19 PCV System -Six-Cylinder 

HOSE TO 
MANIFOLO 
VACUUM 
SOURCE 

NON-VENTED AT 
CARBURETOR 

Fig. 4A-20 PCV System - V-8 

loeated as possible on the intake manifold . 
Remove the valve from the grommet in the intake 

manifold (V-8) or cylinder head cover (Six-Cylinder ) 
and connect the plastic hose of PCV Valve Tester 
J -23111 to the valve (fig. 4A-21 ). 

NOTE: The PCV valve must be hel-d in a horizontal 
position and tapped Uoh tly during the test. Hold the 
tester i·n a vertical position. 
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4A-20 EMISSION CONTROL------------------- rl· 

Star\ Uu:' engine and :~!low it. to idlE- and t•bsern· th•~ 
flo '.v ra.te \cfrr. ). Hel\:r tn PGV Vah:e Flow Ch:nt . 

.:\. va.l·;e whir.h flnw::, ahem:· or hdow ~pedf:ic~ation 

mu!ir h·~ n·pb.red. Thl' c::w-reN PCV \· alve should bf.' 
used ( (!!' repbc:ement. 

-
Fig. 4A-21 PCV Valve Test 

PCV AIR INLET FILTER - SIX-CYliNDER 

'!'be wire lf.<WZc~ air inlet filt (!r i~ located within the 
a ir deane!' md of the moulded ru bber hose whieh is 
('rmnt~dt:d bod ween the ail' d('aner and <:ylincler head 
con~r (fig. ·lA-22). l t. musr be elenn<Jd in kerr.senc at 
Lht~ mileage int.en rals recommended in the Mechanical 
\faintenanu~ S<'hedule. 

Fig. 4A-22 PCV Air Inlet Filter- Six-Cylinder 

PCV VALVE FLOW CHART 

ENG INE 
MANI FOlD AIRFLOW 
VACUUM (cfml 
(ln. Hg.) 

20 1.35·1.65 
18 1.35-1 .65 
16 1.35·1.65 
14 1.35-1.65 
12 1.35·2.2 
10 1.8 ·2.9 
8 2.5 ·3.5 
6 2.9 ·4.0 
3 3.3 ·4.4 

THERMOSTATICALLY CONTROLLED AIR CLEANER (TAC) SYSTEM 

SIX-CYLINDER ENGINE 

Thi.:, ~·ystt:,ni t:fm:.;i::;tg (•f a t '.Y!')·piu:e fwat ::-hmud 
po.'iib med •.•x hr,·..; ~;:. m aniio!:l , a ho i. a ir ho~e, and a.n air 
dnr:;, 3r:d vah'!': ;;.ss(:m '.;ly which is k•tat.t>d ir. t he l!.i r 
dHUl'\!;:" .8!t0!.'i-:rl (1'1;.~ ·. 4A<.~3:: 

1-:!H:·. ::1·-:r dco~t ,J.Ji.d ·.~-a~· .. ~ ,;.·: H~:~~(·~·!t.bl:-: l ·rt t.~(•!'fH)l'rtt'="~s ~~. n c1.~ ~· 
.,~ah: f~ ) a ~h~·rt:; .:,~r.n.t ~.~.n ( t ~\:nd t ;,'<.:·r::· 8pr!ng~. 

Th.=: t.emr,(•r:t':'.;f•! of 1l!e <tir enlJ:'l'j n_g the <!..ir (~k~~.nm· 
i? t hertno~.: t.at h:·~:1Hy t':<JntroJl()d hy the ~'L~ .r d·J<:r. and 
vah·e a.,-,:;,;mn b\y. Air fl".l !TO thf' d igir:f Climpr.rl ment., or 
r:f;,;tt.':0 ~t i r frclm t l-v · .:o \: ro wt~i •.!xh~w"'.t. r. tnn :fold is ;-;'if!· 
p!i.•.' d t•.' thf~ cq;i nf.. 

'fhc l:lwnJ;,:,<;J ~:. un it ia thf:' ;.;.:y du, ~ t i:-; <:~:q .. o.:a;!l t;:; in .. 
(·i:'tn L·:t.( a.~·.". ·rh~·~ :~r .. rin~:;:· i·J~:dert :Jir v:·t .~ ',!' {t ~ .• j J~on~H~c~t erJ to 
( 11~ : t} ·~r:v'o''·l ,~! tn:. i ~ th r··~1.1:~;: · I itl kill·} !· , :,·;·,,: ~._;;~·in::. h C!ld.•.; 
t l'l (\ t:dr ·\i·-:~1\'e 1n ~:h ::· {:f.(,~:h'>d po~it1()~J ( 'l·.!e ~lt: tJO) ~.~tH i. ~ the 

thermostat. unit over~ornes thf. spring b~nsion . 
During the f:llf!in(• warmup periud when th~: a.ir 

tempcrat.m·e entering th(: a ir J uet. is lesf; than lWi 
degr(:,~s r'. thE' t lwrmostat i.~ in r.hc rdraeted p(lt~ i tion 

at:d the a i t ~·~dYr; is held in llH· closer! posi! i•;r. ii1 r:a~ 
on} b:>' th P. ~pt·ing, thu:;-. B~llltting •)ff th~ a' l' fr<nn Hw 
~rq:;ir;(: r,(,t~lpartmen L :\if' ii< th<:.n d r~~ wn from tho:~ 

:;h!.flud at the ~xh:w,:; r manifold. 
AR the \.t~ TT1.pcrature of th.• ~Lir pasP>ing the t.hPr

mo~tat un it r iges, the th~rrnc',!!!lat ::;t.art~ w ll ftl'm and 
pu!ls lh<- air :;;.\.lv f.' d(,wr, . This a.Jiows t;c,ni<>r air fro:·n 
1.l1 e (~nginr \~vm pattaH~r. l: tl, t~nt<·r t!'!,: a ir cl (' <.l.Of;r. 

Wf.wn rlw tr.rrn paa!:1n·e f.if ~!' 1 (.' air rr:a1' hf;S l :30 dcgn~• ·~ 
f, i.llt:' ;lir . .,.F,'J'•l<:: i:~ in ;.h.• op,·~ :.• positi'm ilw:tt ofr ~ so 
~illll t•r; iy cr, )lil.H~ ton-: j![~.ri:l!it~n t air i~ :.t!lr.,(!.:·c~ tn ·~nf.c;r 

t ilr. ;,i;r' c·te~tnet·. 
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r1 -------------------EMISSION CONTROL 4A-21 

ENGINE 
COMPARTMENT 
AIR 

AIR VALVE CLOSED 
(HEAT ON POSITION) 

li 
t 

HEATED AIR 

SPRING 

A42022 

Fig. 4A-23 T AC System - Six-Cylinder 

T AC Operational Test - Six-Cylinder 

(1) Remove air cleaner top half and immerse snor
kel in cold water making certain thermostat unit is 
covered. 

(2) Place a thermometer in water and observe the 
temperature while heating water slowly. 

NOTE: With 1rater P or 
on; 

(3) Heat water until temperature reaches 130 
degrees F; air valve must be in fully open (heat off) 
position. 

V-8 ENGINE 

thermal sensor), and a vacuum motor and air valve as
sembly 

The thermal sensor an air bleed valve 
which the amount of vacuum to the 
vacuum motor, the air valve 
tion to supply either heated air from the exhaust 
manifold or air from the 
4A-24). 

During the warmup period when underhood air 
temperatures are low, the air bleed valve is closed and 
sufficient vacuum is applied to the vacuum motor to 
hold the air valve in the closed (heat on) position. 

As the temperature of the air entering the air 
cleaner approaches approximately 115 degrees F, the 
air bleed valve opens to decrease the amount of 
vacuum applied to the vacuum motor. The diaphragm 
spring in the vacuum motor then moves the air valve 
into the open (heat off) position, allowing only under
hood air to enter the air cleaner. 

AIR BLEED THERMAL 
VALVE (OPEN) SENSOR 

SPRING \r4 
ENGINE 
COMPARTMENT 
AIR 

~ 
~~~""'=='"-----JJ') !i ~~~-

~__./ ·'-~, 

I 
li 
I' 
II 

MANIFOLD 
VACUUM 

SNORKEL AIR VALVE OPEN 
(HEAT OFF POSITION) 

AIR VALVE ClOSED 
{HEAT ON POSITION) 

4A-24 TAC 

HEATED 
AiR 

- V-8 

THERMAL 
SENSOR 
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4A~22 EMISSION CONTROL----------- ·- -------- "I 

;H;~:elel'atio r~ Opl'·r ittion to oiJtc>.in m"tx.intt\Ylt ai~·f\nw 
t.h!·c·ug!·l Lht: air <~It-ail er. 

TAC Ope-rational Test- V-8 

{I ) Remov..- a il' cle ~!l!e.•· :-i:;<;<!:-!1 bl.v frnm eng-m.:· an,i 
a1!tH,. t.1 -~·.l•>l at. n .•lllll te?n pcratu n :. 

(2) .H tcr coo: iu~, ~ ight through a;r d eanet· lc(J1Mkd 
tn ob.'iei'W! posit.ion o:i air Yahe; it ~h •:;l:l.d he fn :ly ' 'Pdl 
w otl t:>!de ni·:·. 

1:l1 Inawll air dt'<H!U ~4s~:P.tnh~y to t=:n~ine a.nd <~(•11-
nt·d boi. ail' tub~ :::..nd nwnifold vac:;um hose. 

(iJ E~tan . • ;\n.gint.: aw{ nh:>ern· positi(•n of air val\'t~. 
it sho•lld bf.! Cully (:bsed to outs id':' air. 

(:); Move t:he throt.tl•'· !cvi:r rapid ly w apilroxi 
rnn.V!ly 1/':!. ro fl/1 \l[)i:niug anu l'Edl.'a~ r:. air vn!vP. sfJt):lJd 
open [LJHi th····n <:l u:le aga:in. 

(t:i t A!l.n,. lmf~.ila·~ ~l' ·A-an~l t.c <.'perati:1g t:em
pPraLnrt~ aJHi ob.a,: :-v•: poiii itior. •.ll: air v a!v"!; it :.{h.iJHid. tn~ 
f ully o·~en ro •>~.> t8\t? f~ ~: r. 

IT air 'alw: <it\c;:~ nvi.. t.:k•~! a!. i'OOU1 tt~mp~ratu•·f: with 
vc.<'.LH;m appiied , :.:k-<~k ir.•r a mech~nieni bind in th• 
onhfiH:!I. '- l:l.<:tl :~m !U (·~or linkagp digc0nr.f!Cf<:1L -v~:uum 
it>ak:-: in hM .. t"'o:; f\ l' conn•:.etis.tn~ at. thr vacuum moto r. 
tht:rm;.:l >;ens..:.r. ::.nd iH t::tkf~ manifold . 

lf a ::· v <:lh·e mu:hanii'm i.o: ope!':Jt ing fn:dy :=~tld no 
vaeaurn leak1:\ ;1.l 'f; rkv:c·t~!ci, <:o:Hlei~t ;~ Cl)~e rr-om ar~ in· 
t•·tl.;.e :nrmifnkl ··:a.\'lEim ':\(J~irl~(! <lin·,~t!v to vaC'utlnl 

rnotc>.r. 
H a.i'r ·n t!H· H(\W •:.l1:-<:.c~, lb:rm:1l ~em;(>J' is d(~fediv (• 

and mu~n be .repl<h'erl. 
ff ai.1· v:·l.!Vt': d11e~' lint do:·::e, Y:tcti:tm nwtor i" ddec:

t!·.-(·· and mmd. ~H! n~p i .:H .~d. 

VACUUM THROTTLE MODULATING SYSTEM (VTM) 

'l'h is sysmm is designc:d tn redll(:e t he em iss ion of 
hydroearlion!.> (HC) du r in g rapid th roti:k do;;t~re at 
high :::peed!:<. 

Thi' :'>ysf'cm con:;isU: of H d c:cclNation q~Jve !t1cawd 
a t the right. fl·ont sid<• of the: intake man ifold a nil a 
throt.Tle mouuiM.ing diaphragm I<Jeatcd ~~t ttw car
buretot· ba.-;1!. The d1:c:elerat ion va lve i~ crmneeted by 
ont:' hos(' t.o 1l manifo ld vac.uu m ~ourC\! and hy another 
hus~! w the thro ttl t> modulating diaphgram ifig. 
4A .. tf..). 

Durin:t high ~pe1'd dt!<:elt>ration. when manifold 
vaeuum r<:<ll':hef: approxinJ<I.tdy 21 to ~2 in(~hes. the 
1ieu:leratton val v~? tri~w~ r::: <~ 1·ac:uum siJ!n~d w th1~ 
thrN,tk modulat i n~: diaphg:ram m:d <:au,.;(;~ a plnng.·;r 
1.(, n:ov1~ out MHl t;pcn the throttlt.' l;Jig-ht!y. Th(: !n
c·rea::;.::d t.hl·IJtt!t~ np(:ni.n.g allow~ m~m~ air t(J tmt~r the 
co~tbu~linn dwmlwrs and k•an f1nt t:he owrrich mix
ture, ther~by n:ducing Lh .:~ t'mis~lion of h:>·droearbon~ . 

The decdE-ntt.ion ':alvc '~alibratimJ is pn~sr~l nr timt~ 
of mand~H.:turc ~nd 11'1rmai!y do~:; twt. r·cqain' adju!'t
ment. '1'(1 eher.~. and adj ~1~t the throttle modulating 
diaphgram. f!l~·ll'e<'d ;,;.,...; :fo;I•Jws: 

a'! With ;-~ n:,:-i11~ J;Qt ru cning and curb idk 3l)€l('d 

pr~·-·iOi.<sJ:-- ,:;et. po!">iti···n t ·hrN~.!t' l~·,;er a~~·~in~r r::1~h idJr: 

CONNECT HOSE TO 
THROTTLE MODULATING 
DIAPHRAGM 

1/16 INCH (0.062) CLEARANCE 
!ENGINE NOT RUNNINGI 

J42627 

Fig. 4A-25 Voc'-!UITI Throttle Modulating Sy$tem 

:,,;.dj ll S ti.n).:! SUI.: W. 

(2) j\1t:;lS:II'(~ d~~lif<IDf·C f.,(~tWt:l.m th l:. throttle 
nifJdHlal..in~ diaphrr..g:.t:. plli!l!]:t-r ;;,rd th(; Lhrott.le levt:·r. 
l~ 8.hO•Jl•1 bl·. l/10 iaeh ((J/\!32 ineh). 

(:3, Ad.juel by ko'>c~oiu~ the jal'!n;u~ and wrning 
tht• di<>p1Jra;,;Jtl <l".:5e m l:l:;. 

VACUUM ADVANCE MODULATION (VAM} SYSTEMS 

,Tt~1.::'P t::· n ~~iJ.tei:; n~,~: .. a~l ~) r tht~ foBc,v.::in1.~ t~otnponer~t~. i.n 
7<l.rinu.~ e ::. •Yd.:·i~·t. t. JC•l:Jl:: l(; r·~;. c,daial•; \he vaei.um ·:;igr.ai 
~:tr·pii··:·d to Ll.:;.=. li~ :·,f s·jhr:ror v;.lc··J,..:n .. i!(1f ... ,•~1~(·(:~: un;t. ·r!H~ 
; :\i':r.Lnd ,·,f •:trv·~·•·!I.!NI of 1·.h,~ (;C•I'llf.H.lner~ts .::> ,if:;<~:ribo·;rl 

l;:df.'r .' n sh ;~. F•::t•t i,m. 
'l'r.ansmili!~itill< Ct.•''ll"roHEMJ. ~'fHlrk ~.,·~tcm (1'CS) Hl· 
•. :\n,:.c~: 

• ;-:::(lk l'~ i.J; ;·J \'~<; tl\.l1:i \i ;.~jl_·,~ 
• Sr. l ~! l'l !J 'ld ('(JnLJ:d Sv:iv:h :Mal~:.;;:.! •1l' _•\ut•.m:a·;ie 
• ' [:·!; n~ ·t! ~ ~~~in !'J • 

Cf.«Jlant Tf.:mru::r~t·,,r.,. (h~rri~J~::" Swi.tdt (Spark CTO} 
]."fu~rma'i \' .~H~\l'tW:~ Hwit.<~h (T\'R) ··· ~· i'; e·:g:n~·:,·, r·;~:h 

;,t:~ndard ~~ •1·:: ·1 ;.o~ .~::·r-~~ "l't (l!' ;y . 
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,.. -------------------EMISSION CONTROL 4A-23 

Six different combinations of these components are 
used on V-8 engines to control vacuum advance to the 
distributor. Six-cylinder engines use only one combina
tion . All vacuum advance modulation systems make 
use of the 160 degrees F CTO switch located at the 
thermostat housing, although all ports on the switch 
are not used in every application. Other components 

and vacuum line routings differ for each of the six dif
ferent V -8 engine systems cu rrently in use. These 
systems are shown in figures 4A-26 through 4A-32 and 
are identified by the components used in each . To find 
the applications of each system, refer to the Vacuum 
Advance Modulation (V AM) Usage Chart. 

VACUUM ADVANCE MODULATION ( VAM) USAGE CHART 

Spark CTO 

VACUUM ADVANCE 
MODULATION SYSTEM 

(All Ports Used) 

Spark CTO 
(No. 2 Port Not Used) 

Spark CTO 
(No. 2 Port Not Used) 
and TVS 

Spark CTO 
(All Ports Used) 
and TVS 

Spark CTO 
(All Ports Used), 
TVS, TCS 

Spark CTO 
(All Ports Used), 
TCS 

APPLICATION 

401 CID with Heavy-Duty Cooling (except 
Heavy- Duty Truck) - Nationwide 

360/401 CID, Heavy-Duty Truck (except 
with Heavy- Duty Cooling)- Nationwide 
and California 

304 CID- California 

360/401 CID with Heavy- Duty Cooling 
(except Heavy- Duty Truck)- California 

360/401 CID with Standard Cooling (except 
Heavy- Duty Truck)- California 

401 CID with Standard Cooling (except 
Heavy-Duty Truck)- Nationwide 

360/401 CID, Heavy- Duty Truck with Standard 
Cooling Nationwide and California 

360 CID with Standard Cooling (except Heavy
Duty Truck) - Nationwide 

304 CID - Nation wide 

360 CID with Heavy- Duty Cooling (except 
Heavy- Duty Truck)- Nationwide 

All six-cylinder engines- Nationwide and 
California 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


4A-24 EMISSION CONTROL-------------------,.. 

CARBURETOR 
SPARK PORT 
(PORTED VACUUM 
SOURCE) 

SPARK CTO 
OUTER PORT (1)- OPEN BELOW 

1600 F 
CENTER PORT (D)- ALWA YS 

OPE N 
INNER PORT (2) - OPEN ABOVE 

160° F 

) 

OPERATING CHARACTERISTICS 

A. BELOW 160°F- MANIFOLD VACUUM 

B. ABOVE 160°F -CARBURETOR PORTED 

J41209 

Fig. 4A-26 Spark CTO (All Ports Used) 

VAMTEST 

NOTE: Coolant temperature should be below 160 
degrees F (at or below the C mark of temperature 
gauge) to begin test. 

(1) Check for proper hose connections and leaks . 
(2) Disconnect vacuum line from distr ibu tor 

vacuum advance mechan ism. 
(3) Using a tee fitt ing, connect tee into distributor 

vacuum line. 
(4) Connect a vacuum gauge to open port of tee 

fitting. 
(5) Locate correct illustration of V AM system 

being tested (fig . 4A-26 through 4A-32). The correct 
V AM illustration ident ifies the operating charac· 
ter istics of the system according to vacuum supply 
and coolant temperature. 

(6) Start engine. Veri fy vacuum avai lable at tem
perature indicated on illustration. 

(7) If vacuum indications are inaccurate, each 
component of the VAM system must be tested as out
lined later in this section. Begin with the Spark CTO 
Test . 

NOTE: A ported vacuum source can be dis tinguished 
from manifold vacuum so-urce by engine rpm . At idle, 
a ported va<~uurn source should have little or no 
vacuu1n, while a m.anifold vacuu m so1.a-ce should have 
about 16 to 20 inches of mercury (Hg) indicated. 

TVS 
OUTER PORT (1)- OPEN BELOW 225° F 
CENTERPORT(D)-ALWAYSOPEN 
INNER PORT (2)- OPEN ABOVE 225°F 

' \ 
~ ~~----~----~ 

DISTRIBUTOR 
VACUUM 
ADVANCE 
UNIT 

SPARK CTO 
OUTER PORT (1)- OPEN BELOW 

160°F 
CENTER PORT (D)- ALWAYS 

OPEN 
INNER PORT (2) - OPEN ABOVE 

160°F 

OPERATING CHARACTERISTICS 

A . BELOW 160°F- MANIFOLD VACUUM 

B. ABOVE 225°F- MANIFOLD VACUUM 

J41211 

Fig. 4A-27 Spark CTO ( No. 2 Port Not Used) 

THERMAL VACUUM SWITCH ( TVS ) 

This switch, wh ich is located on the heater coolant 
outlet at the right rear of the intake manifold, is used 
on all Cherokees, Wagoneers, and Trucks equipped 
with 360 or 401 CID engines and standard cooling. 

When engine coolant temperature reaches 225 
degrees F, port No. 1 closes and port No. 2 opens. This 
allows intake manifold vacuum to be routed through 
ports No. 2 and D. Port D is connected by a hose 
either to port No. 2 of the coolant temperatu re over
ride switch or directly to the distributor vacuum 
advance unit. Therefore, intake manifold is applied to 
the distributor ·vacuum advance diaphragm resulting 
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,.1----------------- - - EMISSION CONTROL 4A-25 

in full vacuum advance . The full vacuum advance 
causes the engine speed to increase approximately 220 
rpm. 

When the coolant temperatu re drops below 225 
degrees F , port No. 2 of the TVS switch closes and 
vacuum is again routed through ports No. 1 and D. 
Engine speed decreases due to reduced distributor 
vacuum advance. 

NOTE: The operation and outward appearance of the 
TVS and coolant temperature override switches are 
identical. However, they can be identified by the part 
number stamped on the s·witch body. 

( 

( 

INTAKE 
MANIFOLD 
VACUUM 
SOURCE 

SPARK CTO 

OUTER PORT (1)- OPEN BELOW 
160°F 

CENTER PORT (D) - ALWAYS 
OPEN 

INNER PORT (2) - OPEN ABOVE 
160°F 

) 

) 
) 

) 

DISTRIBUTOR 
'--.VACUUM 

ADVANCE 
UNIT 

OPERATING CHARACTERISTICS 

A. BELOW 1600F- MANIFOLD VACUUM 

B. ABOVE 160°F - NO VACUUM ADVANCE 

J41208 

Fig. 4A-28 Spark CTO 

TVS TEST 

NOTE: Begin test with coolant temperature below 
225 degrees F. 

(1) Remove all vacuum lines from TVS switch. 
Plug those lines that will create a vatuum leak. 

(2) Connect a vacuum line from manifold 
vacuum source to port No.1 (outer) of the TVS. 

(3 ) Connect a vacu um gauge to port D (center) of 
TVS. 

(4) Start engine. Manifold vacuum should be in
dicated on vacuum gauge; if not, replace TVS. 

(5) With engine still running and coolant tem
perature below 225 degrees F, disconnect vacuum line 
from port No. 1 (outer) of TVS and connect to port No. 
2 (inner ). 

TVS 

OU TER PORT (1) - OPEN BELOW 225°F 
CENT ER PORT (D)- ALWAY$ OPEN 
INNER PORT (2) - OPEN ABOVE 225° F 

2 \ 

VACUUM SOURCE SPARK PORT 
(PORTED VACUUM ~ INTAKE MANIFOLD CARBURETOR 

~(-r'-"~~ ~r---------~SO~U~R_C~E~)~ 

( 

( 

SPARK CTO 

) 
) 

DISTRIBUTOR 
VACUUM 
ADVANCE 
UNIT 

OUTER PORT (1)- OPEN BELOW 
160°F 

CENTER PORT (D) - ALWAYS 
OPEN 

INNER PORT (2) - OPEN ABOVE 
160°F 

OPERAT ING CHARACTERISTICS 

A . BELOW 1600F - MANIFOLD VACUUM 

B. ABOVE 160° F - BELOW 225°F- CARB. PORTED 
VACUUM 

C. ABOVE 225° F · MANIFOLD VACUUM 

J41207 

Fig. 4A-29 Spark CTO (All Ports Used) and TVS 

(6) No manifold vacuum should be indicated on 
vacuum gauge. Replace TVS if vacuum is ind icated. 

(7) Keep engine running until cool an t temperature 
exceeds 225 degrees F (approximately the end of the 
temperature gauge band). Manifold vacuum should be 
indicated; if not, replace TVS. 

NOTE: may be necessary to block the radiator 
u·ith cardboard to brinu coolant up to 22.5 
degrees P. 
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4A-26 EMISSION CONTROL -------------------J"I 

Disconnect line from port No. 2 and connect it 
to No. 1. No vacuum should be indicated, otherwise re
place TVS. 

(9) Reconnect vacuum to TVS. 

Removal- V-8 Engine 

(1) Drain coolant from radiator. 
(2) Remove air cleaner assembly. 
(3) Remove heater hose if necessary. 
(4) Disconnect vacuum lines from TVS. 

TVS 

OUTER PORT (1) ·OPEN BELOW 225"F 
CENTER PORT (D)-ALWAYS OPEN 
INNER PORT (2)- OPEN ABOVE 225°F 

INTAKE 
MANIFOLD 

VACUUM 
SOURCE 

TCS· 
SOLENOID 
VACUUM 
VALVE 

' DISTRIBUTOR 

) 

) 
) 

1 

CARBURETOR SPARK 
PORT(PORTED 
VACUUM SOURCE) 

SPARK CTO 

VACUUM ADVANCE 
UNIT 

OUTER PORT (1) ·OPEN BELOW 160°F 
CENTER PORT (D)· ALWAYS OPEN 
INNER PORT (2) ·OPEN ABOVE 160°F 

OPERATING CHARACTERISTICS 

A. BELOW 160"F ·MANIFOLD VACUUM 

B. ABOVE 160"F, BELOW 225°F CARS. PORTED 
VACUUM (IN HIGH GEAR MANUAL TRANSMISSION 
OR ABOVE 34 MPH AUTOMATIC TRANSMISSION) 

C. ABOVE 225"F ·MANIFOLD VACUUM 

J41212 

Fig. 4A-30 Spark CTO (All Parts Used), TVS, TCS 

(5) a 7 8-inch, open-end wrench, remove 
switch from coolant outlet. 

Installation- V-8 Engine 

(1) Install TVS on heater outlet. 
(2) Install heater hose if removed. 

Connect vacuum lines to switch. 
(4) Install ir cleaner assembly. 
(5) Install coolant. 

Purge cooling system of air. 

SPARK CTO 

OUTER PORT (1) - OPEN BE LOW 
160°F 

CENTER PORT (D) - ALWAYS 
OPEN 

INNER PORT (2) - OPEN ABOVE 
1600F 

SOLENOID VACUUM VALVE 
(NO PORTED VACUUM TO DIS· 
TRIBUTOR WHEN ENERGIZED) 

( 

' ( 

( 
2 

CARBURETOR 
SPARK PORT 
(PORTED VACUUM 
SOURCE) 

.......__ DISTRIBUTOR 
VACUUM 
ADVANCE 
UNIT 

INTAKE MANIFOLD 
VACUUM SOURCE 

OPERATING CHARACTERISTICS 

A. BELOW 160"F ·MANIFOLD VACUUM 

B. ABOVE 160°F ·CARBURETOR PORTED 
VACUUM (IN HIGH GEAR MANUAL 
TRANSMISSION OR ABOVE 34 MPH 
AUTOMATIC TRANSMISSION) 

J41210 

Fig. 4A-31 Spark CTO All Ports Used) TCS 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


~· -------------------·EMISSION CONTROL 4A-27 

SOLENOID CONTROL OPERATING CHARACTERISTICS 

A. BELOW 160 F - MA NI FOLD VACUUM 
SOLENOID CONTROL SWITCH - OPEN IN 
SWITCH OPEN AT 9 / HIGH GEAR (MANUAL 

B- ABOVE 160 F - CARBURETOR PORTED 
VACUUM (IN HIGH GEAR MANUAL 
TRANSMISSION OR ABOVE 34 MPH 
AUTOMATIC TRANSMISSION) 

34 MPH (AUTOMATIC ~ ~/· TRANSMISSION) 
TRANSMISSION) I 

I 

" ) 

~~]I~ "' r IGNITION 

TO CARBURETOR 
PORTED VACUUM------,._ 

SOLENOID 
VACUUM 
VALVE 

SPARK 
CTO 
SWITCH 

~ FEED 

INTAKE MANIFOLD 
VACUUM SOURCE 

PORT D 
(CENTER} TO 
DISTRIBUTOR 

' PORT1 
"(OUTER) 

TO MANIFOLD 
VACUUM J 4 1 261 

Fig. 4A-32 Spark CTO (All Ports Used), TCS-Six-Cylinder 

TRANSMISSION CONTROLLED SPARK (TCS) SYSTEM 

GENERAL 

The purpose of this system is to reduce the emis
sion of ox ides of nitrogen by lowering the peak com
bustion temperature during the power stroke. The sys
tem incorporates a solenoid vacuum valve, a solenoid 
control switch , and related wiring and vacuum lines 
(fig . 4A-33 ). 

SOLENOID VACUUM VALVE 

This valve is attached to the in take manifold at the 
rear righ t side of the intake manifold (V -8 engines) or 
to a bracket at the rear of the intake manifold (six
cylinder engines ). When the valve is energized (grou nd 
circuit complete ), carburetor ported vacuum is blocked 
and the distributor vacuu m line is vented to atmos
phere through a port in the valve, resulting in no 

vacuum advance. When the valve is de-energized 
(ground circuit open), ported vacuum is applied to the 
distr ibutor resulting in normal vacuum advance. 

SOLENOID CONTROL SWITCH 

Th is switch opens or closes in relation to vehicle 
speed or gear range. At speeds above 32 to 36 mph 
(automatic transmission) or high gear (manual trans
miss ion), the switch opens and breaks the ground cir
cuit to the solenoid vacu um valve. 

At speeds under 32 to 36 mph (automatic transmis
sion) or lower gear ranges (manual transmission), the 
switch is closed and completes the ground circuit to 
the solenoid vacuum valve. 

On manual transmissions, the switch is operated by 
the shifter shaft, wh ich is screwed into the transmis
sion case. 
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4A-28 EMISSION CONTROL ------------------- ,.. 

SOLENOID CONTROL 
SWITCH- OPEN IN 
HIGH GEAR (MANUAL 
TRANSMISSION} 

SOLENOID CONTROL ~ 
SWITCH OPEN AT 

34 MPH (AUTOMATIC -------....~ 
TRANSMISSION) ~ 

I , 

TO CARBURETOR I 
PORTED VACUUM !,_ ) 

SOLENOID \ ' / 

~ ~~~~M/~,,..r:.~-:::::::::::;;;;;,;;:~:::: f ; , 
/}\ IGNITION 

L" I FEED y . 
~ 

PORT 1 
TO MANIFOLD 
VACUUM A41260 

Fig 4A-33 Typical TCS System- Six-Cylinder Shown 

On automatic transmiss ions, the switch is located 
along the speedometer cable on the firewall. The 
switch is operated by speedomete r cable rpm. The 
cable attaches to both ends of the switch. At 32 to 36 
mph (533 to 599 cable rpm), the switch will open the 
ground circuit. 

TCS TEST 

A vacu um gauge, probe type test lamp, and a jum
per wire are used to check the operation of the TCS 
system. 

(1) Turn ignition switch on . 
(2) Disconnect w1re connector from solenoid 

vacu um valve. 
(3) Connect wire lead of test lamp to ground. 
(4} Touch probe end of test lamp to each terminal 

of connector. Test lamp should light at one of the ter
minals; if not, ignition feed portion of TCS system is 
defective. 

(5) Connect wire lead of test lamp to battery posi
tive post. 

NOTE: Manual tm;1sm'ission equipped oehicles must 
be in neutral to beuin step (6). 

(6) Touch probe end of test lamp to solenoid 
vacuum valve ground wire terminal at connector (op-

posite the terminal which caused test lamp to light in 
step (4)). Test lamp should light; if not, use the fo llow
ing procedure: 

(a) Disconnect wire at solenoid control switch . 
(b) Using a jumper wire, connect one end to 

switch wire connector and other end to ground. 
(c) If test lamp lights when solenoid control 

switch wire is grounded with jumper wire, solenoid 
control switch is defect ive . If test lamp does not ligh t , 
soleno id control switch wire is defective. 

(7) 
(a) Disconnect vacuum line from vent side of 

solenoid vacuum valve . 
(b) Using a vacuum gauge, connect gauge to 

solenoid vacuum valve where hose was disconnected. 
(c) Start engine. With solenoid vacuum valve 

attached, no vacuum should be indicated; otherwise, 
replace solenoid vacuum valve . 

(d) Disconnect wires from solenoid vacuum 
valve. Ported vacuum should be indicated; if not, re
place solenoid vacuum valve. 

(8) Manual transmission equipped: 
(a) Place gear selector in high gear. 
(b) Test lamp should go out; if not, solenoid 

control switch is defective. 
(9) Automatic transmission equipped: 

(a) Raise and support vehicle so that rear 
wheels are free to rotate. 

(b) Disconnect solenoid control switch wire. 
Connect wire lead of test lamp to solenoid control 
switch wire male connector. Touch probe end of tes t 
lamp to switch wire female connector. 

(c) Star t engine. Test lamp should light; if not, 
solenoid control switch is defective. 

(d) Slowly accelerate engine 32 to :36 mph, test 
lamp should go out. If the test lamp goes out at a 
speed outside of this range, switch should be replaced. 

NOTE: With decreasing speed, the solenoid control 
switch will close the uround circuit at 22 to .28 mph 
(366 to 466 cable rpm). Make te.c; ts while increasing 
speed or acceleratinu engine only. 

(10) Stop engine. 
(11) Reconnect wire connector to solenoid control 

switch and lower vehicle. 

SPARK COOLANT TEMPERATURE OVERRIDE 

SWITCH (SPARK CTO ) 

This switch is threaded into the ther mostat housing 
on V -8 engines and in to the left rear side of the block 
on six-cylinder engines. Its purpose is to improve 
driveability during the warmup period by providing 
full distributor vacuum advance the engine 
coolant temperature has reached lGO F. The 
switch incorporates a thermal unit which reacts to 
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~·------------------------------------------ EMISSION CONTROL 4A-29 

coolant temperatures and moves a check ball inside 
the switch up or down to open or close the switch 
ports. Either in take manifold or carburetor ported 
vacuum is thereby routed to the distributor vacuum 
advance diaphragm (fig. 4A-34). 

When the coolant temperature is below 160 degrees 
F, ports No. 1 and D are open and port No. 2 is closed . 
When the coolant temperature reaches 160 degrees F, 
port No. 1 closes and ports No.2 and Dare open. 

THERMAL 
SENSOR ------.... ., 

Fig. 4A-34 Spark CTO 

SPARK CTO TEST 

CHECK 
BALL 

A42024 

NOTE: Beg1:n test with coolant temperat·ure below 
160 deg rees F. 

(1) Remove a ll vacuum lines from CTO sw·itch. 
Plug those lines that will create a vacuum leak. 

(2) Connect a vacuum line from a manifold 
vacuum source to port No.2 (outer) of the CTO . 

(3) Connect a vacuum gauge to port D (center) of 
CTO. 

(4) Start engine. Manifold vacuum should be in
dicated on vacuum gauge; if not, replace CTO. 

(5) With engine still running and coolant tem
perature below 160 degrees F, disconnect vacuum line 
from port No. 1 (outer ) of CTO and connect to port 
No. 2 (inner). 

(6) No manifold vacuum should be indicated on 
vacuum gauge. Replace CTO if vacuum is indicated. 

(7) Keep engine running until coolant temperature 
exceeds 160 degrees F (approximately the beginning of 
the temperature gauge band). Manifold vacuum should 
be indicated, if not, replace CTO. 

(8) Disconnect line from port No . 2 and connect it 
to port No. 1. No vacuum should be indicated; other
wise, replace CTO . 

(9) Reconnect vacuum lines to CTO . 

Removal - Six-Cylinder 

(1) Drain coolant from radiator. 
(2) Disconnect vacuum lines from spark CTO 

switch. 
(3) Place a drain pan under the engine below CTO 

switch. 
( 4) Using a 7 8-inch, open-end wrench, remove 

switch from block. 

WARNING: Be carefu l of scalding hot water leaking 
from block ·u>hen remmring the s rcitch . 

Installation- Six-Cylinder 

(1) Drain coolan t from radiator. 
(2) Connect vacuum lines to switch. 
(3) Install coolant. 

Removal- V-8 Engine 

(1) Drain coolan t fro m radiator. 
(2) Remove air cleaner assembly. 
(3) Disconnect vacu um lines from CTO switch. 
(4) Using a 7 I 8-inch, open-end wrench, remove 

switch from thermostat housing. 

Installation- V-8 Engine 

mg. 
(1) Install spark CTO switch m thermostat hous-

(2) Ins tall coil and bracket with attaching screw. 
(3) Connect vacuum lines to switch. 
(4) Install air cleaner assem bly. 
(5) Ins tall coolant. 
(6) Purge cooling system of a ir. 

EMISSION CONTROL MAINTENANCE 

Carburetion . 
Diagnosis with Scope Analyzer 
Distributor Specifications 

GENERAL 

Page 

4A-38 
4A-40 
4A-45 

The procedures that follow outline scheduled main
tenance items identified in the U. S. E mission Control 

General . 
Ignition System 
Tuneup Specifications 

Page 

. 4A-31 
4A-32 
4A-45 

Service, but not outlined in the prev10us Emission 
Control System descriptions. Service proeedures for 
components of partieular Emission Control Systems 
a re outl ined under that system. However, emission 
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4A-30 EMISSION CONTROL 
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(~ffieh~ncr . H en~in;~ perft.~l·nwnee i~ qn•:xtionahle, rP.fl:'r' 
t.o tht: Engin'' Perform<itK(: l>ia~r.nr.,i-ii~ Cnid1' and 
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A4l103 

IGNITION SYSTEM 

Spark Plug Wires 

To rt\ /!11)\'t~ wire:s fn•m l'!park [)luv;!;. twi~t tl1e hoof. 
slightly t·.l ln·•:·a~. th<?. seaL (;ra.sp 1 he rnbhl~r proteet.or 
bnnf . .and lift ~traig;ht up 'J.'ith a ~r;eatly, C:',.'(!tl pull. Do 
not. ;m!t or: tho w;n~ itRt::it' ::~s t.bi:; wilt damagE" thl'.· 
•Nir,,•, 

"j\,:. rt~ Hl(ll/i·.l •.~:'! re;-: fl"CiOl tbJ; r'l j H~.ri1.H.! UJ'." •.~ .. t;J lJr f~n if 
t':!W!':l', !i':fl:'\(' li r.ht~ h:o:Jt fi !'~~., th~' '-· ~~l'i.l~p tiW ~lJJt~,;.;r j.)<i!'T. 

uf rl11' boN a::-:d t;i-: (; ;:;<r.,; ;·ll1d l:(•~n t.!J ;m \) ~.:~r<1..;;.?;h t 1.~;;. 

Wire Te st 

D <:! ii Llt ])'Jne;:u t·e lht:· ~p~ ... rk }:>lug· wir· ~~ with a vrr•bf! 
whih: ;·>~:rfonnin; ~my l·~~:t . This m<l:! <':.:Fi'H! :.: gqJ<Jra · 
ri011 ir• UH~ r:onr1·dc~er. The J•l'~fl:!"l:<:'d l!!f.!thod i" I(• rt:
rnO'i (~ l.h·l" s ' .'J5J.t~r.~tf:J v .. ·u·L~f .'3 ) .:1 r1.:J ·~H~t·· ~':.!n {.~!1 .;nnlt\U ~r (·c 

t;:7':'~· for .~· ~.l- f:~·:;t.::o;.~· t~;t·:· :rv .. ';_~t.'<:~t!hH.~, ~.t:• t...iu:· J,;·{;f.:·t;~ of t }~.r: 

p~•·r.i<:.ul tl!" v:rn·. 

Resistance Values 

Wher. instaiiing t~ach spark plllg wire M tht~ coil 
high tenAii•n •.dn~, h'i' eert.llin a gnod tight connl'etion i5 
nwut:' at tile ~park plug, d i~ t. r\bnt:nr c:ap towt•r, or coi l 
t.ower. The T;rotedor lxwt: :< ai tlw spark plugs and di8-
tributnr n\Tl mu~t fit ti~hr. ly. A p;tthti!y ~Nlted win~ 
cr~:itt:!; Wl addiLimu.>l g:~p i:1 the cin:uit and t.!w result
ing ~park j ump will cmt~c t.<!r mina! c:orrosinn and wtr e 
dama.gi:. 

Spark Plugs 

The s;1ark plug,; s lwuld be remo\ ('d fr(•m the t:'ngi n(~ 
and ~xamin•:d for bnrrH:d dettrode!'l and dirty, fouled, 
Cnll:ked, r>r· broken jH'('>(:<!Inins. PlugH shou!d be 1'~
phte<:~d at Lhf• tttileag:e inten:als l'N:omrnenued in t}H! l.f. 
S. r~mi:0.sion Contn1l SE> rvice Chart. Plugs with low 
m ikage may lw ~~kancd . A fl:~r cleaning, the center 
electrode should be f iled fl at with a point file. The 
~aps must be :'1~l. to 0.033 to O.O;I'i inch (fig. 4A-&'5). 

.: .. :. 
A42025 

Fi9 4A<3.S Spork Plu.g Gap Check 

Aiwa:,-:-; U:':ie ::. tcrq::c: wr(:W,:{i '.'viwn insi:aliing >~pr.u:k 
p\n.gs. ni::;!r;rl.i•m i'n:rrn o ~··.: r-tigh!.:-n:r!g· will d:angc tlw 
¥,ap dt:~~r~n·(' •)!' t.h ~ l)!ug . T !ghH:n ~o 2:) to :)0 fl,ol.
r.•o·.mtls t•.wr,~<-:·. 

Spnrk Ph.tg C.or1dition 

Cttp H:rid\{i.ng - \A i . ~lf~t..:J b.:· u·ar•:d t·•J flring 
fl, '.Pf,,.,tt:·! in ~!~ l:a ~f~-aJ i.:.r• ;) ·j ,·;, :) f...:h r..\ tnb\~!·. lu :1 ft \\' r..:4·V;~~s~ 

fluffy d•T,O".ito. m•~.' ucem:t'i.ll:1 !1:· on tile plu;.:,t::" dt~ring 
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,.. 
ir>hJ~Vll ,Jrinng: ·,;.he:) the t'JJ.gine is sui!.d,•o!;,' put un
der ht';n:y !oad. thb n·.:'tl'.~ri;,,} can rni·l! and !.lrid!J<· ::he 
~ap. 

St:aven~el' Df:!)O:f.its ' : n I .. F'u!:l $(';\'..:eni;t•l' dt:):o (•Sltl~ 
shown mc:.y l'u: whit\: Gt yd ln·...,·. Tlh~.v m::;.r gpft·:l-r k l.1c 
harmfn1 b':.t i hi<• i~ :i. !!M'! lHI .i.J.IP('~t"rance with cec! :.i1! 
brand l'udo:;,. ~w=:·~ ~r. 4lLt:tiah; !H 'I:~ d.;:•!;ignr·<i UJ ch:~.lif.~ •: tht> 
chemica! rt i, tl.n:· c·f d~'>pn" it;; tt:• le~f'.:~ll rnisfi l··~ 
tendt>ru:i~~ Nr.•tkl: that ·~C·'nmniativrt oa tlk g!'l.li.!!'ld 

clei:~~l'ude it'.ld !'lbdl ~.f'Pf~.;:; n~.\~ IJe t::1nf:ually lw"vy, b•~t 
the trtal...:ri-1! is t> ':.~·. iiy l'(; £!l<:ivt;d . Such plugs c~n. h L' <~on
skh·r•~d norm~) in er:.nditi0n, and <'.-"1:1 h<:' d~:wr.d v:it.!: 
standard Jl t·at~t.i,..r: l' . 

Chipped In~ulatvr · i Ci - tir.;Uflll:v re~. nit::: f'(· o ~n 
lwmlin~ the t'!?n.te r ~~I··•OmdP th:d:1~.~ n:g.apping of t.'nr: 
plug. U11der eerHti~l eondition~, S(:Vel'(' 1.leLnnati('n can 
al.so split. in~ulo rc.r fi:·ing t>nd;:;. 

Pre-i~o,"lti.lion Danuxg~ - il) .l · Caused by c::.".rt:s::;ivl'! 

A 

0 

EMISSION CONTROL 4A-31 

t.H!:pr.wac.ures. produce:; mdting of tb~ c~·ntt~r <)\(•dro(1e 
aw! , ~(•nw·~vhnt lat!-:r, tlw g round ~~!ecr.rndc . . ln~ulaiors 
·,vil1 :;; ppt~a.r rclat.i';t·l.v dc:·~m 1)f dt!po;.it~. C:h~·l:'k for cnr
n~et p1 '..l.~ ht:at range. 11\.l'radvam:ed igni~i(•n ~ir1inl!; <wd 
::;imiL.lr rea2vns for I)Vi'rhl'..:.t:ng. 

Cold Z.' ouling (or Carbon Fou1('<l) - {1-~i · Dry_ bbd . 
appNn·~ nee: nf one vr t.wo pl n~s in a ::tet. Cht:tk for 
~lick i:1g val\·~~~ vr had igni tion kcuhl. Fouling- ot th(~ 
t:'H th·e t; r~t nu1:: h(: r.au:':tod b~· ;~ c!o[.!:~ed air <'.kmt\r, a 
stiddnfl· exha:.~;;;t nHmifl))d ilf:nt vali·e, •)!: it !':..why 
ehr;k~. 

Ovcrht~ating - !Y .l - l ndicawd by a dead wbii(;, or 
~·a,•/ insulator which app<~ar;; lAb t.t:n:d. Electrode gap 
v,.-t,ar ratt=. will he eo!1siden1bly in t~X<~e:->s nf 0.001 inch 
twr 1.000 miles. This rnHy f\uggest tha:; ::\ tookr hear 
r<tngt; ~1.\l)uld h(:; ltl;ed; bo wf:ver, ovc:r;~.dva:nt~cd ignition 
t.i m ing, detonation, and <:no lin~ system ~toppage~ can 
::dsc1 c·a u1;~ overheating. 

B c 

E 
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4A·32 EMISSION CONTROL 

Ignition Coil 

i\' hen an i!-,'llinnn •~~)j j i:3 ~~.lS[!\'et E>d of bd1!g' (lt~fee
r.i\'<:', it ,,}w uld bf' ch.,.c!\eC:: on dw vehid e. A i:11il r.nay 
'br<':ak d1:0\'-·n ;;;.[ter it t:as !' l!~!lth •.;it llp~rating tNn
peral ure. It ii: importMH· that the coil b~ a t opt>rat.ing 
tempe~ rat un.• when tl"~t8 a.n• made. rf~rfnrr.n the te:-1\.8 
fo!low[ng t.he iniltr lJl~ t: ion.;i •A t.h<· te~t equipm•:nt ntanu
f act u N:r. 

Distributor Contact Points 

Thr~ lligtTibutor <:onlaet po ints ,;hould lw n•plaeed a1 
th(· miieage intt'rvals spl.'cified in the Mec-hanical 
.Maimenan<:.~.: Scheth!le, or rtit(:ner if th<~Y beeom1~ bad!r 
burned 1.H" pittf:d. 
Hurm~rl eonta\:t. poim~ may bo caused hy high r<'!

si::~ t.anc.e or luose Gonnfetions in the pr imary c·.ir cuit, oil 
or .foreign ma h:r ial3 on the <:ont;lct. 5urfac(~s or h (gh 
breaking curn.;n L Che(:k for t.hel'\e eond it ions when 
btn·ned cmHads are t!ncotmten•d. 

AfteJ· con!:dderabl<: \JSe, r.OJltaet surfact:i\ may not 
appear bri~:{ht and smoolh but t.h1~ i:» not neces~mrllr 
an indication that t lwy ar<? malfunetioning. R(1ugh 
eon lact.s whkh an) j!!'ayish in · color have a greater 
area of <·ontn.ct than new cont<wts and will perform 
satisfactorily until most of the tungswn i:; worn off. 
Pitted or transferred contacts is a normal eondit.ion 
anrl the contact:-~ nued not be rcplact\d until the 
trans.fl~r has ex~:{~eded 0.020 inch ( fig. ,tA-H7). 

.".42027 

Fig. 4A·37 Distributor Conta<:t Point Condition 

Replacement 

TIH~ .,-,(II; tad pr,i:• r.s. ;;.n rq·~~:,ced <.ts f.;. ':.lilr:plet-:· n.s·· 
s~:rnbty . ':nH! :::~n ic (, ,,.~pLw<~Hi i:·~l t N nbu:t :(s~:?.mhty ht~~ 
thc- breaki~r kve!' ;;~>ring ;wd Pi'•irr( ali;~nmutt pri~

adju~t.ed M rl~t' factor:., . :-.;,_, rmali:.', mll~· th~ rlwf.:ll 
anglr~ (point l.!lJ(:rd!:~{' l'f'' !l.lin"s r.~clju;:;tr:wm af! (!r 
r(•pJae~m!:\n :. .. fio\>:'(:~:;~; 1 ' , '.ti ~·)mt': i:.<l!'~::\ !hf~ f!J.Iinr-~ n H: y 

n:qui~·t: aLgmn~.:·nr.. '(j's\~ :l ;.lOin! }<lig>~~n v, t.Ot'>l w :.~li,i!n 
the~ IX•inl e1mme~· :> ,lJ-f;H:f:R. 

ll;"~ e'm:3t'mw~· ;md pti,.,,:1 r.:t k:::.d<; :H·~ n~: .. ~tin~·d b:i 
tf n~;·.!~"J' nf U-·~ ln•.::t·~ }<'.H.' f.toi:.~ t !;p-~·h;.~.: :.t·~;z·.~. ·l .:; :~t. a r~~ [,>r; in · 
!H:: ·~ ~!t.l . .<f . ~~ !~r:·!r .. vt~ the t(..'.ftd~ b/ }.rJt'J.! r!g ~ .. · ·~·.t:~it'~ }~·r. ·.l}.:·\;:;·~Lrc'L 

,.. 
T<.emoYc thr. six·~yliocer c:vnt.:.H~ t P<•int asst:n1hly by 

re>moving tbt! a!.taching ::ll' !'(·o;<..- (fig. 4A·3~}. Rt•mov1: th~ 
\'.-~~ c:(lnt:a(:l ~t·int a . .:;~MniAy by toosen ing t.hf two 
l.l.tl.Mhing~errw~ t:fig. ,JA-:!~~ . 

CONTACT POINT 
ASSEMBLY 

Fig. 4A-38 Contoct Point Assembly Re moval - Six-Cylinder 

LOOSEN SCREW 
TO REMOVE 
PRIMARY AND 
CONDENSER 
L.EADS 

LOOSEN CONTACT 
ASSEMBLY ATTACHING 
SCREWS 

A420.29 

Fig . 4A-39 C::>lli!Kt Point A11~ernbly Remove~! - 11-8 

CA'CTIO;-.i: Si:r ( 'yf.i•l'f.._ .. ,. - ,vla.ke :-1u•; the i,~:.Ndin~T 

dJ'P;.:ct rrn l.h.ti ':'m:.acf s~r CH ttm~ tJ,c, /(Jr;o r,:·lc'i./ hole i ri th.<?. 
hreo!a:.r 1,/.r~ te. 

V .. 8 - .:VohJ ;7\U'e pitt·[ hr.•h: i·n 1h~· t:'' 'd<J('i br.~;~o l!? u: f!O.'~:i

t,'nnp,Al o·,_,t:r th~· ;,: .. ",lft·na dt'':/)<;'i on :J:e fnvlkf.'l' p?.tr.i~·. 

Ob.<:•:·r!:o<:· the f,.,:~r~.f),m !·:.f ;;o o,t,.~, .•. ::m· k rul, pti-mO.Ifl t~.:ad, 

~t~,·~d. t ;,,~:· pb~.tr: tlr(r-~.oL.} h:rtd (i'~it./ .~ .. (~ .... :: 0). !~::.;~~. ~~:: ~~r~.1.:.,:.: .~ l;e 

p rv pt?:t·l:~ lo<·(t it."':i l(·;. ~-- t~·'fi( .:.?~(tf ~ ·~· ,., ~'..: :~:tf:J"e}U:e '~;·t ~I; .. ::ttp, 
liJ~· !.f) h.:'- [:a;..;(~ f.t.11d !,r(;•Jke.t· ' 1iJ./J..'O:r .. r·~·? j)!t:,~re. 
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n -------------- ------ EMISSION CONTROL 4A-33 

CONDENSER 
LEAD CLIP 

CONDENSER 
l.EAO 

GROUND LEAD 
A42030 

Fig. 4A-40 Primary and Condenser lead Atto.:hment- V-8 

Distributor Point Dwell 

Dwell is the period during which th~ di:;tributo1· 
points remai n closed for t•ath ignition eycl e. The dwell 
nwter el ectrieally tn(·asu rt:S Lh i~ period and registers 
the average for each cylinder in tt:·rms <tf degrees of 
d i:Hrlbutm· cam rotation. 

'i'hc totai numher flf degn•e:-; for eaeh ignition r·ycle 
is :i()() diYld(~cl by the number of cylinders. Figure 
4A-41 shows tiO de~rees thNwr.l~n dotted Jines) for each 
cylimkr of a s ix·c~;lindcr engine and :32 degrees as the 
dwell. :\ studr of this illustr at ion shows that a widc1· 
poin t setting will result in lc~s dwell and a chl~Pr 
point setting will increase thf! rhvell. 

0 

\,~·- 60 -------~,' 
\ t>o ' 

' \--- 32o --t o~ft"s 
\ \ DWELl .?&o. 

\ (POINTS I 

Cl.OSEOI ,' 

\\ / 
\ I 

' • I \., __ _,. 

Fig. 4A-4l Poin t Dwell- Six-Cylindet" Shown 

'l'n clkd; po i ~l l dwell. eorHl(~•·t tl:f: :·L·d !.f?ad (,: a 
d Wt~l l met: f:r w lhr· di."L~·ib · .. it•ll· u:r:::1inai at tbB ~oiL 

t l! Con;:•'Ct bbrk ! ... ::ad t.r, gro:•m1d .. 
:;.!·: Sr·t: . .st~~,.:\(~;.(a~· ;:·;;.t\:ir·.tl·~ 1:(\ lY.'<-,11 ~·~)H 

rr..· .~PL·nd~ bJ tht~ ~,. . .; ::rLn•~::· (,.;, t:: :.: l'ln,·!cr:.:; ·!~1 

being rested. 

'. ' ·.~.::1•era (::(\r .. 

tb.~ ,:·n~!h; • -: 

Operate t~ngine at idle SfJCc•l and nou• l't!i:!.dinjls. 
.refr~r to Spedf icat.iou~ . 

If the d-.~ t; ll ri!.ading i.:- not t.r.1 !>pe(' ifiea'jnn, t.he 
rro:..<IJll.~ eou !d be i nc(l !'l't>.t t voirtt ~pa1:ing. defe<:til'<: 
point ruhhing block r;.;· br(' Hkt'l' an~l. or H rni;w.l. ig:ned or 
li'orn cl !srrib•.lW!' ~:,1.m . 

Dwe11 Y atiation 

Dwell Yariution is determined b:,· noting any dwt!ll 
cbt.nge as the engine is opentted at difft>ri:nt speeds. 
Exce::;sin: '.'<iria t ion indicate::: a ch;mge in point op<~n
ing tb1.t. t:an n~sult from slw.ft or huElhing \\'e<tt'. or 
rn~m 1 he rl!:-;tribmoJ· plat.c gh!fting becau:::E: vf wP.ar or 
tonsen<!S5. 

Mea~>uH· dwell variation at idk :-;pet:d u~ing th t~ 
sam~ test sdup as fo1· eheckiug (l\voll. Tnert~ase ::;I H~Nl 
to 17C)O rpm: not~ <.lwell rt<:liJing. 1'hen gJowly reduce 
sw·ed to idle ,,.-hile ob~erv\ng dwell mt~tet·. Dwell varia
tion :>hould not. exct~Ni three d(:gl'ets. 

If dwell variation e,;:cePds t hree degrt':C-d br.twe('n 
id le speed and 17f>0 rpm, wea!· in tht: distri butor s haft 
bu:;h ings or breaker plate! is indieated. Distributor 
should then be ch t~C.k(:d more thoroughly on a d is
tributor t.eswr. 

Dwell Angle Adjustment - Six-Cylinder 

Remove dist.l'ihulor c:ap and rotor and loosen <:on
Ull~t asst-.mhly rt:taining screw sligh tly. ('.onncct a 
dwell meh!r po"itive ieatl to ig-nition coil negative ter
minal and ncgatin~ iead to gr·ound. 

CAUTION: PlrtN-: t-ron,.;;n l!;8io'tl i 11 Neufl·,~l or Park 
poi;itim; .. A [l}!i!J hmk!·:' fh .. ndy. 

Turn car ignition 'Jn a nd <'rHr.k engine \Yith remol~ 
control ':lLartf:r. swit.ch while ob:-;erving the dwell meh!r 
reading. Adj n;;t th~·~:~ll anf:[lt> hy :n~ening a 3ert~wdriver 
blade in the ~.i.tlju:>tin!! ::;iot Gf the hrc~a.ker plate and 

Fig . 4A-42 Adju~tirrg Dwell (Point $paeingj ·· Six-Cylinder 
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Hlirvl..ng: t.ht'. p!.:-.te <md! th~ B:fl•!.dfl~ci :-;etting i:'l in· 
dk:l t.ol':< t ~HJ !he d•~·t~l i lH~'\i~ r (fig .. 4.A-,t:~·L 'l'i~hl.en rr:t.,li r~· 
htg :5<~l·~~\· f,nd c{•d:••.:d~ dv•~~n ~~ !'l!'.iR. h :,tal.' t.li~t~·it n:·~<:·r 
rnt!)r ::Jn ~t 1_:.~·}, , '.lt:l; ... ·;Jy ~·r~.,··;; a a 'lf::l(:l ~·\· it h. rh~ ~~ n~r,L:~~ ... ·.:~u .. 

niri!;. 

\¥i t.b t)-.~·: ~:· .n !~-~JJ.(: .C'~.: . rrn~:~ ~~ !lt id !r·t t(1.:.: :lVi l~O :t.U~!.((:: :l~ 
;;.djustcd oy rai:=ti::~; '.i1c ·;.;i1;.ri <.i ~.' !:~;-{.:v ldcd i1l tlw cap 
ltnd ~:; :~.f.o~-t tr: ~: (~.n. :!.U,~n. r•tren···.h ir tt.o tb~ hc:~~d ~> ( tb.~ 
ai{j ~l.'..;ti n g ~•('l'r~-:.v :·li:t ~;tl .. :;,,;,: r~ ~n f\~,~~.re 4.A .... ,J~·~ 

·~ ·· ·~ 

A4Zl).?J "-; 
~11i~· 

Fi-;;;. .. 4 .11. -4~{ Aelju$Jir;g Ow~!! ( P'oint Sp~dn9) V- ~ 

Break£>r Am' Sprlr.g !'atlsiorl 

(hv: ;:.f the r~!•Jst irrq,m·!;;;r: f: i t:,~;n:_, w ch:t/.. i::; the 
br\~~lke !· n:rrn ~p·.:-•;,~: t;:;E~if::r~ . '.I:b is :s r.h<-~e k(~ct \~:;t,;, f~ 
~pr-in~· .:3 ~a.h~ br-..::.~·(~d ;rn tnedi.atc ly b":·l tl r~d. the brp~:J.k<:r 
kvf:r \:•mt<!Ct ~fig . ·1 '>4-(:. S-pri r1e: te; t::i<FI ::d)01.<!d bf: H 
to Zi oune;:~~. T!!~ b::.~. ;,. k,~r P>.r:n on a. Hew \1{;:t rna.'· p~o
dll(~(; a ~i?,~.~tion (':'~ ·~·~·~r.:! J n~~·: t.h:..,:; ;:)ru~r.~~f~ed. 

Condercs~r 

":fl>·~ p 1.AJ."PD!~~~· ()f t~H; ·~· r .• nri~~:rs t·~J' :·.n thr: .lgn.i'.tic::·~~ ~;:•.i::i ~ ·.(~ :~n 
h:: ~ :(; ~irt~'\"•:~rr l ~.".";: ~ ~ ~ ;.;,nt~ ~·, j l b csr !:.t 'th:::- hr(;H.)t(f.'-r ~~'(." ~ ·n ·:. ~) 
and !·~'! a ;,·~. i, r.-db. lx .h~ :.iK ma.gr:.:h:· fieiJ '.;1~ t~<? i!4-~i
t ~0 1:. t~o d. Ir .. r· l· .~..:~~ :o !'J~l cti:J~~·. }V:r· r:.(•r:y :~.;·~d ~n a·~!'Hl : .. r! 
~·:·;.;d ig·r: H 1..:.· i~: th.:· ~P!l.}e···,;·~lfr u;. u~.~: ·.~ ct1: .. :· .:. ·1:h.' r..-.. : ; ?L~ .. 

l>·:·:·;· f. ~~ !.t "p ·! .. i. '. ~:· .. ~'"Jt~'!~~ rl;d;i ··:~;~. 
• ~l)r,~r;~ :H !J ·3"1:. ·~~~' l~~h:·tJ.f! t".r 
f! Corr<et ;:;;;.~~ .. ~~! ·( :.r 
• ~"·lf:e!i~ t r: r~; r·lf.U:.,::.·.r j'-~r. / ... J.:·:J..J\t.t~:~~· 
"'f'~'t" :.;tJ )'i.:i•.! '': .. ::\~!' ~~ l: ·.r: L·;' t·~"* c·~1':.~·ket"l :=~ ·~ .. ;~h ;~~ .:~1·l. ·;1·r t tl !11 · .. .

J~; the ~·,(; i ::1t~ .. . . 11. r~?,J .. :tt~i l ~: .. ~~~k ~gt4 • tl~:,d ~~:-·\·1_:;,!. '!"'f!:.Ji:;t. 

a~(t· ~e:.tt .-,It~uTd b~' ~ll ~-!~t .. .. Jn t~.? ~-~-r;dt .. n :..;,~ t . 
f )I' .;} CI}C!{>i(· i f' ·~)I (·c~;: Clf ·;;[\.;,; ('Or.• !f •i \'::: ~- :·.:;Jv; r !' j·,:• 

ir-: s1.rr~ :~~io;·! ~: <::•f t;·,:·· :. c.:c..r.~~t :~.:~!~.~ !.', t'·:!.·,=·~ ·.: ~ ~ ·~t C•!". ! t::.Jr. ~;·.·t~ 
'!JQ .i ··r.~ '}:;lt•d . 

fi~ . 4 A-44 Breaker Arm Sp riog Tension· 

Six·Cylind~t Sho w:-. 

Distributor Ca;·n lubricator 

~· 

A.H di..~f.ribu. lur:;; <We equip[>ed with a cam lubricator. 
NeYer ·1ii t.hr: i:;brit:uto:r; n·pl~w~~ at re<:ommended 

n~. U t::HlE' :nt~r·· .. :r-11~~ 

Distributor Rotor 

The ··o~:a· :'ihi'nld he v i~uaH~· inspcc:t.ed for ct·n.ck:-;, 
e\·· id.f~r~<·f ;.-.£ !naE.bf'- rm th.:. top ni th \~ metal stri[J. or 
7:-ido.lc•.: oi ,r;ed~a~ticcl int.('rf~rence '\\.ith t.h.P. cap. If 
?HF cof i:h·~ ahv''"' c:nnd.itivn~ are fouwL thH rof.or 
<;I'HIIi :d ~N ?:·q;!ared. S-onw burn ing is normal nn the 
emi (;i' t..he met.:~. i .;, \.rip . Thiii should never be filed. 

Th-~ di<l'ih•.J.t.r.,. e:,J} ~, hr.u id h .• :··~~m,w~d r .. md wip':!d 
(·1:-.~::t >dt;! ;! ·~r:: r~.;.:~ . A 'J i:;;;ai :.n:;pt:"tt ion ~hou ld be 
i:,:.l.(k fnr :::: · .~,(';,,;.; , :;m+on n;;~nr::rn. i:~nd CC•1'1'•)t.h~d h i;,:h 
~ e:t~, ¥L:!.! c·.(·.r ·t ti li'i:.~.h ... 1;· r::. r<? :·if the:!.:~ CfJnd ~ c.rou3 arf~ 
f'~'Jli.nd, ·;) ~ t:· :o:'t.;·~o ! :. iloL= k, bt:· ~·f.~})·,; ~~\·:f.:'('! . ln rf'!p : ;~ c:ng til·~ 
::a:,.~. b~~ :i~u··~ .: ~J ;:. t t '1>: hii{il t·::~ls . r:.t~ ··~.:ir.:::;,; ~ re i n~!.alltd 

i.u t:h•·~ :;;,nH~ t.o~ven f,.(,•-n \<>hk}l t.h•.~.;· W\<l'f.' rerrHwr:ci 
:·i.nrl ·i· h.;:i t 1 !·.' 1~y s,l't.:. }f'l'~h f~·~ d f:\\'rt f~:rn;J~/ ~n pla ... :e 

ti '.til': ;::!il f.ll"r•'· ;,l;;ide the e;,:r~ art:o GX\~~:5si '.-<'~ l }• l.H.J .rn~f!. 
\.li{! ea~l ;~!J,):! l,-1 h~ !"!~'i)'. <il~r.ti. H<:·Wf_!'l' o::r ~h(> '.'(~rti.ral r}l.(:~ 
l) [ "~..\'~ ~ ~ J.::.::e:·t ;r""i1l sh~.;•,•: ~~~J.:1~r.. evl.d~n<~r~ nf r.~u·niug 
~·:: ... , r~~·::i.~.~··: .. ~-:.,.~ r., :: ~:~J ·:r·}:.~~r:~ l. ·~ •.1·::~. 'f}~.; ... ·~! = ~~ <.'. r .. .:.~ ::~Juiu.;ci afso hr~ 
: .. :lH;·.: ku·: ;~o !"' ·~v L·.t,:~r~·:.~f; · rt n t,· .. ('·:·l. ~ ; :, ·: ;~~· ·~ .!.!~ t.P.rf.~~ ,..,~·: l(':(~ · .. :,r!th 
\.'1e rvtQr ti):.. 
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,... 
--·------------------- EMISSION CON-ri<Ot 4- J~~M35 

Distributor Resistance Test 

Ext·e~:;i\ ~~ re:::h;t.wce ir.. t:hl· ignitio-:-~ priTn:u·y eil'('.tl ir 
from llw d~strii.H.ltrr ::;ide of t.h(~ c.oi: t:h:·oug-!1 1 he 
points, :u~d w t:ht• distribu~or gco:m;l will [.tl"t>\' t:rtt lhl' 
eoil fJ'(Jfil l.Jrl)dt;c::ng ~uffici tm t output for gtlOd 1Wc~r<1ll 
ign itie>n. An.~- r ~:-: ist<l.ne{: in this po1t ion of ttw i1,;11 i ~:io l l 
:oy::;tem ·will he indk~tted on a dwt.-H n•..:·Lcr durin g this 
t\.•11l dig. -t.A-. ~J ) . 

~ 
CJ 

Fig. 4A-45 Distributor Resistance Test 

A tach-dwell te!:iter i::; used fol' thf.~ iollmdng tests. 
Follow the manufactun·r':; operating in;.;.tructions. 

Test Procedure 

(l} Conned red lt~ad to distr il>u tor primary lead a t 
coil. 

(2) Connt>('t bl.a(~k lead to grollnd. 
t:~) Turu ij:,"tliti•.m ~\Yit.ch on hut do not. s1arl ~~ n

gine: l>bSt~rve rl well meter . 

NOTE: Jf' t!Jt:'tet r·~od:; z~·ro, a~:rnk the 1'1iftine o fmc; .. 
t-•:011 of,i r<::lioh.t;im~ to do8e the brN1.ker poird:<. 

Di.:;t~ib;lft.\r rt-!>i:-:•.anr~ if, r!.orrna! if. •:lwf:!il H,:>tt'l' pointl.'l' 
is wi~ :h in ri:lnJ!,c d bi~!t:k h<u·. 

, .. '1~ lf t1\·\'(·ll rn·r:· i:er ;H•inter l:-:. r~ct ~vithin hlael\. bt:!I' , 
!'(:l!,o\·e lt~:>t ;c~;·,cJ f!'i'm d~strii;D ;:,:' r tn·•. ni:ta~i (/ •:oil ,.md 
{'OJ!IH.'Ct to •~a c:h. ().f th'::' ftdlowing j'1•.1int:> /.!.l dderrnir:t~ 
C:!lJl:'~~ •)f r..'\r~~~~sivt> r·:~is'.<lnl~£\ 

• D i.::tributvt' or; ::·lury ta·rn inal in th<; dis.tri bu.t(Jt 
e P.n:aker point: br<H:kct 
• Gr-Jtmd ;;id,~ of po:n t:< 
• Di.~tr ibt.!VI!' c:.'lUsing 
'\'/~u:r:+:~ -~ .t JVti.:. t 8::th[f. rJ,})t• ~·.?. •.: ').:.·e-:·~ .. ~,.; :r· th·; n~t:.~t•: 7 

t~:;~d;ng ir: r.h~'~~·~c.~ r.;t(~~ ... :· .. f:a:a:tki~ ~f:c~~·~:3t..r·:, .. : -~!'Y:rr:c~: i,) i ': 3.l \G 

lllitiallgnitioo Timing 

A gradtl~tt.t;(l ::it!2.'1'f!': ~~·3.le iP..:.:~.~·::) un i:h<' ~:irnirJJ<. 
cha in tn\·~·.r i;' n.~r;d Jo\' t~n~~r,:;! ·( h,;; )f~Y;i r:i, :.r. s:;:; :r.:m. ,;, 
n:iHe·d note!1 r:~1 th~ v~;}; .. ;·~~ .if~n da::;lp.c-r ~!; u ~;( .. ~.!. to 
n:ferent·e !.!to~ ::\•:.: . . i f:r !r.~ j:~lf5!t i<.•r1 ::~ t.hs ("'t; nl·:shk~·:· 
w ir.h tht~ tim ing r!. ~~~l:.k:.; •)!! th~' ;;c.:~'•:: ;;'; ~;!:tll\'tl i;~ 
figun•s tA--1~) :md ·!A -t-7 . 

!, 1} 'Disr:tJHn?.·~.t ~~ ~~ .. t.r!bl~''tor ,: :.!.ll,.:.::.~;,·, l··.(•5i: 

\2) C~·H!l~t;~ aH ~~~··.dt:l)n t :·,~~,;!~~; tt.-~)·· t .~·i;1d ?. i~ .. {•p; .. ·:· iy 
(' .:t! t f_,ra t,p,j t9<:~~,tfJ rn·::t.:J<·. 

NOTE~ {<· r: J:.·t;'i:l i~thr inc.cJ''V't:t .. 'i;'~O u.,; '-~~~ ti',,;;,·(; 
(···!lr-f ·;·d l fi_:'t:t( ·.~ L.r~:·· /;:, u .·J~·.HL :· ~:.: ..... ~;(.:d.·!".···;..~ Hi. ·a .. ~s· ( ~·,,.: ! ·':. t .. ~~··· ~· iJ.,.:r.i: 
Jlo.:> .. ~t i(·; ;·e. 
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4A~36 EMISSION CONTROL ------------------ ,. 
(:~) Start 1mgine. 
(4 1 Adjust idle ~peed to 500 rpm. 
(II) AdjllBt initial ignit inn timing i:o i4etting spl:'cif

ied on t.be Tunt:up Spr-rificat.\ons tOn V d1ide) Chart 
by hto~r.nitlg the distributor holdt.lown dan1p and 
rot~tt.ing t.IH• di~tributor. 

(13) V~rify ignition timing after tightening dis
tribuwr holddo wn clamp. 

Distributor Advance T ~t Procedure 

NOTE: Di.-::tl·t/mt<>r ad1:ance n((r.y r~lso !)(: tested 1.oit.h 
tlu-: d1~9 tri lm tor out ~~(the n :hide . .F'ollmt: te~t1:no eqtt;ip
rrwnt mmwfcu·tnrer-'.<: instnJ.ctio·r~ .'>. Rtdi..'1" to Di_,:;fr£b'll.tor 
Spec~fi(.~ati()n!:: fOn Vi~tribv.iur T<:.<lfer-). 

Adjustable Advance Control Timing Light Pro
cedure 

(1) Disconnect the TCS solenoid vacuum valve 
wires. 

(2) Increase engine speed to 2000 rpm. 
(3! Turn advance control of ignition timing light 

until the ignition timing has returned to the initial 
sett ing. 

NOTE: The <lerrree rw .. liny un the adtrcmce meter 
shO'uld be IL.'i spenfied i·n the Twwup sr,ec-ifil'llf'ion (On 
~'ehic:IR.) Chmi . 

(4) If the total advance at 2000 rpm is les;; than 
specified, diseonncct vacuu m advanct> hose' at di~
tributor. 

(5) Check maximum centrifugal degrees advance 
at t.>ngine rpm gpr.eifi~>d. 

If the eentrifu~al advance d.~grees are as specified, 
thf~ vacu um unit must be r eplaced. 

CARBURETION 

Engine Idle Speed and Mixture Setting Proce
dures 

The r.r.g.i.:rw and rf'lateJ systeu1~ mnsL b(: pm:fiP'ming 
properly p~io\" to nl<:!.rkirw earbu n 7. tor ic!le ~w~o:KI and 
mixtnn~ adjG.::t:rH:nts Tht~ id.le sp(if:d and mixmn~ 
::ulj u:-:lt!ll tillt.~ mu~t bt: mad.r \•,ilh !ht: t>ngi ne at operai.
ing t.(·rnp<"·raLu~·£· ;;,nd ~lir ekaTH~r in !Jl~t<· !.fig. 1A-:1f. 
-'1H, and -iiO). . 

Pl<~stk klk limiter cav~ arc- in-stnile(! over the idle 
rnixltm: :;cr·ewiS:I on a ll t,[trbut~wr~. Th;? limit.el':-! are 
dc·~ igm'd ttl r:~gulat.e tlw arljuf;;t ;nent rangt' of tht- idlt: 
mix!.urP. t<t:.rl~W(s). ih~l'eby t:ff<":dive:r <~ontrnl!in~ t.h<: 
eXh<Wi:f. WJ1 i«ll.iOn !(!~'f'l at idk St:rced ::, tl) C(•!llpl:r; W\i.:h 
Veolt'r~tl 8 ~arHh\nL ::tn ~~m :.~.:_;ion t~rm Lrol. Til~! l i :nite: 
tf:.pH tn aH l fli:! r~moY•?.d in nnkr t.(- perform IJJt> h~an 

drnp idle setting using the l::H:homt•ter IH'oet~d.urt>. 'l'he 
infrared ana\yJ,et prOCt!dure does not not·mally r ctruirE• 
l'imiter cap removal. 

Fig. 4A-48 Model YF Carbvretor 

LIMITER 
CAPS 

Fig. 4A-49 Model 2 1 00 Carburetor 

A42038 

A 4 2039 

PropN idl~ :;pe•:.d and mixture adjust.nwnts ean bt~ 
m.udt~ hy fo!lr)wing a sw.ndard r.a.ehor.wter ;m,e·~du re, 
in which tht i•!i.;' mi·.\t.!:,n?. i!-i adju~ted !o a lf:a n dr"op 
i(:.lt:· ~etting. A pn"\~n·eiJ inf.ta red (I RJ analy:;wr pro 
t:edllN\ !r; '.vhit~h t!~e idlf: mb:tun: is :1djt;,:terJ to c.br;;,!n 
r. ~pe(; :fiP.d t:arh<m munoxii\f\ 1•·\-cl, ma~: al~o be nso.}d. 
\o\onen f<1llmving th! t.r1t:h0met.er . ~.n·~edurt>, adj u~t
m<mt!: nm~t b<": madt:: in the t::x:.1ct. detailed ;:cqul:!n<~e 
t:>utlired t.u obt.ai.n le;,,n dr~''P :die setting~ and s<ttisfne
v~ry idh~ qualit:···. 
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~·--------------------------------------- EMISSION CONTROL 4A~37 

LIMITER 
CAPS 

Fig. 4A-50 Model 4300 Carburetor 

Tachometer Procedure 

A42040 

NOTE: Tu coJitpen:;ufr:. .f(n· fud and teYn]Jendure 
variations whih! pet:fin·miny the idle mi:J·ture (fdj-ust

'';ent: 

(r;j Do not idle engine m.,e·r thre(~ minutes at a 

rb) ~t' tire i.d/e mi~r.ture tuf.ju~:dment ii-i not c:mn
pietl.!d within thre(" minute..:;, run enoiu.e u.t 2000 rf)m 
.fi!1' Ot(C ·m£na te. 

Uecheck the idle m£:I:ture od:iustment at the .~])e.cU: 
i{>.d ,·prn (t.nd a~:f:iu.st w; n:-quired. ~f' the idle ·nui:tum 
wlj11.>ot;nent i,o.; rwt compll?tr:d u;itkin three minutes, 
repellf .-;hp (b). 

I]) Ad.iu~>t idk scrcw(s) to the full rich stop(s}. 
~otf~ po:oition of screw head slot inside limit~r cap 
glfJIS. 

(2} Carefully n~mov<' idle limiter cap(s) by install
ing a sheet rnt•tal screw in center of cap and turning 
doekwi::.c. Discard the cap(s). 

t.:.n RPsN idle screw(&j to the approximaH~ position 
noted bef(ire the limiter capfsJ was removed (step 2). 

NOTE: ~J'h(;; to,<:hurneter mwd slwiJ.ld hw:e rm e:i:
pu·~tdul ~(·(l.le ~~r .; IJO ''J 800 to o to WO') 17nn. The in
,;;t rwJnenl; :::h~wl.d b<:> period·ico!.ly insruwted and 
<:a~n1rafed t~~ tJ.l/M:· 'iiu! m<lre thc.w tu.>o percent e-rmr. 

(!I J Stan t'ngini: and warm tc• upt>rating r.em
{l(:rat HIT. 

• \f.~) ,>l.i_iu·.~t id.ie S~!i::i~d l'.O ;31) rpm ~lb0 1if: !JW fo!i()W· 
tn.ll spe1~1t if:d !'{1Ili. 

Six-Cylinder: .1\ntornati<:- 5f')O rpm 
Six-Cylinder: \ianual - 600 rpm 
V-S Engine: Atib)mati<: -700 rpm 
V -8 F.:ngine: !\l<~..r: ua I - 'i:'iO t'prn 

~O'l'f.~: On r!,}! li-8 (:'n(li;,'I),(;.S I<Jtth •10it.)O'ff1Mi!· traNnf'l'i:~

. .o;i01~.1~, lh~; :h: .. t-~t~.,~~~e··~·~·~·~··t~ . .;~Jb~n).·)ir! ~:.:; ·~<./~(d :( .. a~.i,jv,?:·.! cur~· 

~die .~;Jj>ert. 1.·*, th~; .hi.loH;;nfJ J•n·c:ed-:u·..:. f,, ~dt~: sw.t:r! 
l!(l;i"-"t m.m.t. , 

fa.) With tw!enoid wirt- ('.onnectHl, loostm 
golenoi\l locknut and turn st·h.moid in or out to t)hl<~ir. 

sp•~cifided id I~ rpm. 
rbi 'fl(;hten S(lkuoid hrad.et. 
fci Di~('OU[I(~d l'olenoid wire :.md adjust curb 

idle :;pl~t-.d s<:.rew to nbtain specified tdl~ l'pm. 
fd) Conned solenoid wire. 

Engine 

232-258 
232-258 
All V·l:S's 

Transmission 

Automatk 
Manual 

All 

RPM Drop 

20rpm 
35 rpm 
40rpm 

(6) Stc.u·ling from full rkh stop po::;ition (as 
established hdore limiwr(si was removed} turn mix
tur(' screw(s) clo(:k,,-i:;H (\caner) until a los:-: of engine 
rpm i~ indi(·ated. 

17) Turn ruixtun~ ::>erew(s) t.ount{~rcluekwiRc until 
th.-~ highc:-;t rpm n>adin~ is ohtaincd at lean best idle 
~etting. On t.arburf'ton,; incorporating two mixtul'e 
screws, tum both :>crews equ.ally unless the cn~inc 
demand!:; otherwiRe. 

NOTE: lf tlu.: 1:,u~~ speed l:h(l.nged ;,wre than 30 rpw 
tlurinr; thR titid11.re w)ju.sfment, 1·eset (1; .'J(J IJml a.lt01.:e 
the speciji:ed rpm aud nqu!at tlu> adiu~'~fment. 

($) As a final adjustnwnt. turn mixture screw(s} 
clockwise until specified drop in engine rpm i~ ob
tained. 

i~)) If rough idle is eXl)t~rien(~t~d, the mixture 
scr~~w(sJ may be adjustBd imkpendently pmviding the 
specified carbon monoxide levd is maintctined. 

0 0) Jf unable to obtain specified carbon monox irle 
level at either stO!l, rernovt' !'imiter cap(s) and adjust 
idle spc~d mixture as outlined above. 

(llJ lnstall new (bluf.~) service idle limiter cap(~) 
over idlt~ rnixtme sen·w(s1 with limiter tap ~arls) posi
tiont!d. against the full rich stop(s). B~:~ ear~~ful not to 
dbt.u!'h irll(~ mixture setting while in:-!l.alling tllf~ (~ap(s). 
Pre~s cap(~) firmly and SfJ:lfarely int.n place. 

Infrared ( IR) Analyzer Procedure (Preferred} 

l'IOTE: To mm.pert-•;ail' ;;y· fr}d a.r;,d te ,.,pl>.rrFfl.'l'e 

'•}IJ.riation.-. rJ:f.~(.c:• }1':1:rf.,rrr•i'r!f.l ~f;,r, idk m-i::dv.rf• u{ju.'lt.
rn.erd: 

(f)t 'l tlu? ;~.u~ ·,~lf,-tu.r•.~ a,·l,ji.J.~:hncn t ;:s not t•Jm.

jdded ·<~·if hn~ t!i rt;.-, ;1; i.·rl:<-de."', ru11 esi.Jli:•e it! t(Jr)(J ,,_,.,,~ 

j(n• •.Jno:. lt~ in1.1. te 
(•:) R<>···hu:.k Or.<!. it.Ue nu::•.~t~~.··~ f1.d.,i'~•t;(l,;unt ot f.h.f' 

i<Pt'c.fi,::f rpm r1·:1.d :u(i-~•,::.t u~ rrq·;;,i.···~:~l. If tlk ui!;;• :n;:.1; .. 
{hre ·2~:-~·'":.<.~ 1.-~·,,,,:.' .. ti; i!o.· ~.~~·~ t !~O ... 'N..-1·''·~~~.-...;.:l ~~.~-! J;;·,tt t h_-,'~}1?. 
·rrt'l.'f!U{ti!-1. ··••Jwat srcp 1bj. 
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4A-38 EMISSION CONTROL ------------------- ,.. 
NOTE: The IR analyzer to be used must be periodi
cally inspected and calibrated to assure accurate read
ings. 

(1) Connect IR analyzer by precisely following the 
instructions of the manufacturer. 

(2) Start engine and allow suff icient warmup ti me 
for engine and analyzer to stabilize . 

(3) Recalibrate IR analyzer before proceed ing to 
adjust carburetor. 

(4) Insert probe of analyzer at least 18 inches into 
tailpipe. If car is equipped with dual exhaust, insert 
probe into the side opposite exhaust manifo ld heat 
valve . 

NOTE: The exhaust system and the tes t equipment 
?YI/ust be f ree of leaks to prevent erroneous readings. 

(5) Adjust idle speed to 30 rpm above the follow-
ing specified rpm . 

Six-Cylinder: Automatic- 550 rpm 
Six-Cylinder: Manual - 600 rpm 
V -8 Engine : Automatic- 700 rpm 
V-8 Engine: Manual-750 r pm 

NOTE: On ctll V-8 engines with au tomatic transm·is
S1.ons, the throttle stop solenoid is used to adjus t curb 
idle speed. Use the following procedure j()r idle speed 
adjus tmen t. 

(a) With solenoid wire connected, loosen 
solenoid locknut and turn solenoid in or out to obta in 
specified idle rpm. 

(b) Tighten solenoid locknut. 
(c) Disconnect solenoid wire and adj ust curb 

idle speed screw to obtain specified idle rpm. 
(d) Connect solenoid wire. 

(6) Observe CO level and compare to follo wing 
table. 

Engine Idle CO Level 

Six-Cyl inder less Air Guard. 
Six-Cylinder with Air Guard. 
V -8 with Air Guard . 

.. . ... 1.0- 1.5% 
... 0.5 - 1.0% 

....... .. ..... 0.5- 1.0% 

(7) If less than specified, turn screws counterclock
wise 1 16 turn at a time, until specified CO reading is 
obtained. 

(8) If greater than specified, turn screw(s) clock
wise until specified CO reading is obtained. 

(9) Allow ten seconds for meter to stabilize after 
each adj ustment . 

NOTE: If the idle speed changed more than 30 rpm 
durin{! the m1~rture adjustment, reset to the spec~f'i,ed 
rpm mul repeat the adjustment until the spec~fled car
bon monoxide le·vel is obtained. 

Choke Linkage 

All choke linkage including the fast idle cam should 
be checked for free movement at the mileage intervals 
specified in the Mechanical Maintenance Schedule. 

Free car buretor linkage by applying Jeep Car
buretor and Combustion Area Cleaner , or equivalent . 
Never use oil to lubricate carburetor linkage. 

For correct choke system adj ustments, refer to Fuel 
- Carburetion- Exhaust section of th is manual. 

Exhaust Manifold Heat Valve 

An often overlooked, but highly important emission 
related component is the exhaust manifold heat valve. 
Th is valve can affect the gas mileage, performance, 
driveabili ty and especially emission levels. 

This valve is to be inspected for correct operation 
and lu bricated with Jeep Heat Valve Lubr icant or 
equivalent, every 5000 miles . Refer to the Fuel - Car
bure t ion - Exhaust section for service proced ures. 

DIAGNOSIS WITH SCOPE ANALYZER 

General 

The scope analyzer is an ignit ion teste r that pro
vides a quick, conven ient, and accurate means of 
measuring ignition system performance quality. Dis
play of all phases of the igni tion cycle is graphically 
shown on the oscilloscope (cathode ray tube) of the 
test equipment at the very same instant in which they 
occur while the engine is op-erating. The pattern 
(waveform) displayed on the oscilloscope is an easy
to-interpret picture of the ignition system operations. 

Most engine performance problems are due to igni
tion system condi tion; thus a fundamental under
standing of the principles of operation of an ignition 
system simplifies the interpretation of oscilloscope 
(Scope Analyzer) pat terns. 

The fo llowing are the key items which must be to 
factory specifications and in satisfactory condition to 
assure that the ignition system will operate normally: 

• Distr ibutor contact point dwell 
• Ignition t iming 
• Dwell variation 
• Distributor cam lobe accuracy 
• Available voltage 
• Required voltage 
• Wiring insulation and qual ity 
• Secondary (high tension ) resistance with limits 
• Distributor contact point condition and operation 
The ignition system can be completely tested with 

an area-type procedure by the use of a scope analyzer 
and timing light. 

The scope analyzer test can lead directly to the 
trouble and save valuable time in diagnosis and repair . 

If t rouble is indicated, detailed tests must be made 
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,.. 
A 

FIRING llt~E 

5·14 KV AT 
1000 RPM 
NO MORE 
THAN 3--5 KV 
VARIAT10N 
BEtwEEN 
CYUNDEAS --.. 

Z !::RO 

Li ne 

ZERO 

LI NE 

TESTS: 
PLUG AND 
ROTOR GAP, 
BROKEN WIRES, 
FUEL MIXTURE. 

Sf'ARK UN€ 

FIRING 
SECTION 

SPARK PLUG 
FIRING 
SECTION 

TESTS: 
PLUGS. WIRES 
CAP. ROTOR. 
OR ENGINE 
CONDITION 
AFFECTING 
PJ.UG FIRING. 

B 

COIL RESERVE 

UNUSED ENERGY 
OSCILLATIONS, 
GRADUALLY DIMINISH 
IN SIZE 

I 
INTERMEDIATE 
(COIL-CONDENSER! SECTION 

COIL-CONDENSER 
INTERMEDIATE 
SECTION 

TESTS·. 
DEFECT IN COIL, 
CONOENSER, OR 
PRIMARY CIRCUIT 

PULL OFF PlUG WIRE. - FIRING LINE SHOUlD RISE 

c 

EMISSION CONTROL 4A-39 

0 

FOINTS CLOSE POINTS OPEN 

SHOAT DOWNWARD ABRUPT 90° 
SPIKE FOLLOWED ANGI..IS-
BY GRADUALLY SMALLER START OF 
OSCILLATION S NEXT CYl.INO€R 

FIRING LINE 

~~ 

TESTS: 
DIRTY, BURNED 
OR MISALIGNED 
POINTS AND 

DWELL SECTION 

BREAKER-POINT 
DWEll SECTION 

TESTS; 
PITTED POINTS 

WEAK POINT TENSION . 

OR ARCING FROM 
POOR CONDENSER 
ACTION. 

l 

TO 20 KV OR MORE FOR NORMAL COIL. OUTPUT. PAT
TERN SHOULD ALSO EXTEND BELOW Z£RQ LINE INOlCAT· 
lNG GOOD INSULATION. 

A42C'Al 

Fig. 4A-51 Individual Sc:ope Test<> 

w pinpobt. t ~l(~ pr<:i'Jl~m. Th<! s;.1edfic p:~rr(s~ t 1l ty· fur· 
th .:r t.t>st<:~d ar·~ im~ieaH ... d hy tht rP:.~.Jts of the '1:.-•·!a. 
t:.'~il-t~'d ~ud; a~ ii" ;;\<:OJ m i-··! i~ hi.~d •.v it h lb·; u::;t: of a Sc<.'pl; 

;i'!\rl!y ;~;f,'i', 

l\ 3(:l.~ f)t.? k'.n.tdy·.t.:er uJ~o ~~·\:r·."·•:\~-. , .. J,,·~ a ftn:;.d i..'"i~et':k to 
a!\~·.lr~~ ;hat ·.vh~tU:·;.·t'~t· rqJair W(>r-!i. ba~ bt::en ])l!t·fNJ!'it>d 

ht.1:-> cor-:-•x: t,~d Lhr: !H'f_.hJr!ul and th~~t tht- syswm is fur..c
til)11ing pn;perly. 

Eaeh m:.wufa~tnrt::r ;,~rovide~ th<J!'onglt and ch~U1iled 
d•~:-.:~ripti~lll c/ f.he our.n~~l'!1t~;;: r:apabilities ~~nd tf.: .. ,t. ]/ro
cuh.i!'·:~s 0')-!:~;~t.:c · .. ,.. ii·.h rhri.r T.\:.5~ '''IF>tptnt:·nl ... In clw (.<'1.'-\1.': 

(jf gc-Qpe ::1nc.~ly~e!·.!"): l:~:·v·,e~1; pnr.:,~Tri(o\ r~i'Ie,~t111g Vi~.l'j<it..tS 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


4A-40 EMISSION CONT ROL --------------------~I 

conditions are clearly defined in the manufacturer's 
manuals. A good number of scope analyzers also com
bine in a single unit most of the equipment necessary 
to perform a complete test of an operating engine. 

The scope cannot automatically diagnose the operat
ing performance of an engine; the technician must in
terpret the display pattern and relate it to the part(s) 
causing the problem. 

Oscilloscope test equipment can show the technician 
a great deal of informat ion. Spark plug operation is 
more accurately checked by using a scope analyzer as 
it indicates exactly how the plugs are firing during 
actual engine operation. 

Without the aid of a scope, extensive testing is 
usually required to detect bad secondary wiring or 
reversed coil polarity. Poor or borderline condensers 
do not show up unless tested separately. Weak coils 
with shorted windings must be separately tested. Yet, 
all of these items and many more are checked quickly 
and accurately by observing the pattern on a scope. 
The dwell adj ustment can be done with meter equip
ment. However, is the dwell the same for all 
cylinders? Is the distributor firing each cylinder at the 
same crankshaft degrees as the No. 1 cylinder? These 
problems are indicated quickly on the scope. 

Most scopes use the same basic cylinder display 
pattern. Connections, procedures, and controls may 
vary from one to the other. Various modes of cylinder 
pattern display are possible: stacked, parade, superim
posed, or individual. Simultaneous comparisons can be 
made to detect the particular cylinder having the pro
blem; the cylinder then can be shown individually for 
further diagnosis . 

The scope pattern (waveform) illustrates voltage in 
relationship to time. All vertical movement of the pat
tern trace represents voltage, one polarity when the 
trace is above the zero line and the opposite polarity 
when the trace is below the zero line; thus the oscil
lating pattern waveform above and below the zero line 
represen ts ac voltage. Th is vertical movement (volt
age) can be measured by comparing the pattern to the 
graduations on the vertical scale of the scope screen, 
calibrated in kv (thousands of volts). Firing line height 
can be read directly in kv. 

Horizontal movement of the pattern trace 
represents time. The scope screen horizontal scale 
is graduated in t erms of distributor degrees of rota
tion. If the scope trace is adjusted so that the ignition 
cycle starts at zero degrees and ends as the proper 
degree (45 degrees, V-8 or 60 degrees, six-cylinder) on 
the dwell scale of the scope, th is would then represent 
one complete ignition cycle. 

Any portion of the pattern then can be accurately 
measured in the distributor degrees of rotation. For 
example, the length of the Dwell Section (described 
later) would indicate the time in dist r ibutor degrees 
that the distributor points are closed. 

Once a basic pattern (waveform ) of ignition system 

operation is understood, the use of the scope analyzer 
is relatively simple. It is the ignition system itself that 
will determine the shape of the pattern waveform 
because the pattern represents actual ignition system 
operation. Therefore, the only subject that really 
requires any study to become proficient in the use of 
the scope analyzer is subject scope pattern (waveform ) 
interpretation. 

The pattern displayed on the oscilloscope is a simple 
one, having just five signals to remember. Figure 
4A-51 illustrates the five basic signals and the three 
sections of an ignition cycle. 

Scope Pattern Interpretation 

Primary and secondary circuits are interrelated 
through common ground and co il windings. This per
mits analysis of both sections when viewing secondary 
act ion on the scope. 

Although primary waveforms are not as informa
tive as the secondary type, ignit ion system problems 
that affect either the Intermediate (Coil-Condenser) or 
Dwell (Breaker Point) section of the patterns will be 
indicated in both types of waveforms. 

Each part of the waveform represents a specific 
phase of ignition system operation. For the purpose of 
understanding and analyzing the scope analyzer pat
tern, it is divided into three sections: The Firing Sec
tion, the Intermediate Section (coil-condenser ), and the 
Dwell Section. 

Each section of the complete ignition cycle should 
be studied individually for particul ar problems; overall 
review of the complete cycle can be confusing. Scope 
manufacturer's manuals are quite thorough in describ
ing and illustrating various conditions that cause the 
pattern to vary from the normal operating ignition 
cycle. 

Firing Section 

This portion of the pattern illustrates the actual fir
ing of the spark plug and is composed of only two 
lines: 

Firing Line - A vertical line indicating the voltage 
(peak or spike) required to overcome the spark plug 
and rotor gaps. 

Spark Line - A horizontal line indicating the volt
age required to mainta in the spark. 

Two separate events involve the firing of the spark 
plug. The first is the creation of the fir ing or ioniza
tion voltage. The second event is the arc maintaining 
voltage or spark line. 

Point A in the typical pattern (fig. 4A-51) 
represents the instant at which the breaker points 
have separated causing a magnetic field to collapse 
through the coil windings. The discharge or resulting 
high voltage is indicated by the vertical rise or spike 
in the pattern. The height of A indicates the voltage 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


J"l -------------------EMISSION CONTROL 4A- 41 

to fire the plug and bridge the rotor 
referred to as the or ionization 

Firing is the amount of required to 
establish a across the electrodes of a spark plug. 
In a running the actual amount of voltage 
required to fire a particular spark plug at a particular 
instant depends on the net result of many factors such 
as rotor gap, breaks in the secondary wires, spark 
plug gap, spark plug electrode shape, improperly con
nected wire terminals, temperature, compression, air
fuel ratio, engine speed, and load. 

Since current does not flow in the secondary until 
the arc is formed across the plug, the peak voltage is 
created with no current flowing in the secondary. In 
order to detect resistance in a circuit, current must be 
passed through the circuit. Therefore, peak voltage 
readings do not indicate resistance in the secondary. 

Actual firing voltages can be easily measured at 
any reasonable engine speed by observing the height 
of the firing line on the secondary pattern of each cyl
inder. At any given engine speed, the firing voltage of 
all cylinders of an engine should be fairly uniform and 
within a normal range for that particular engine. 
engine. 

Available voltage is the maximum voltage an igni
tion system is able to produce under a given operating 
condition. The ignition coil will produce its maximum 
secondary voltage whenever it attempts to fire an im
possible gap, such as when a spark plug wire is 
removed from a spark plug and held at a distance 
from ground. Available voltage is always greater than 
the voltage requirements generally encountered under 
normal operating conditions. The difference in 
available voltage and that actually required to fire the 
spark plugs is the Ignition Reserve. 

The maximum secondary voltage available from the 
ignition system depends on the combined effect of coil 
design, coil condition, applied primary voltage, 
primary circuit resistance, distributor contact condi
tion, dwell angle and engine speed. The normal func
tioning ignition system is capable of producing well 
over 20,000 volts and may even produce as high as 
30,000 volts. should any of the factors invol-
ved in the operation of the ignition deteriorate 
from their normal it will 

values. 

secondary 
to bridge the 

correctly, 
secondary 
problems. 

Once the arc has 
gap, 
the arc across the 
the lower 
this spark forms the line. 

The will burn as 
the proper energy. The 
the coil has run out 
a measure of the reserve 
very little reserve after 
lines will be short. If the reserve 
lines will be long. This will not 
reserve of the coil due to its , but does 
indicate the voltage left in the coil after the 
is fired. This reserve or 
controlled by of dwell and 
secondary circuit,. 

Intermediate (Coil-Condenser) Section 

This portion fol-
lows the Firing of 
gradually oscillations which disappear or 
nearly disappear by the time the Dwell Section begins. 
Beginning at Point coil energy dis-
sipates itself as an current which 
dies out as it Point oscillation 
results from the combined effects of the coil and the 

the dissipation 
the spark 

nn<HW'UC'f1 when each 
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4A-4·2 EMISSION CONTROL ------------------
,.. 

still quite high at the time of point close and does not 
necessarily mean that the coil or condenser are defec
tive. 

Dwell Section 

This portion represents the period of time during 
the ignition cycle in which the distributor contact 
points are closed. The Dwell Section begins at point C 
when the contact points close. Closing the points 
causes a short downward line followed by a series of 
small rapidly diminishing oscillations. These oscilla
tions represent the buildup of the magnetic field 
around the coil that occurs when the contact points 
are closed. The dwell section continues until the points 
open at the beginning of the next waveform (point D). 

In analyzing this section of the pattern, the point 
close and the point open portions shou ld be carefully 
observed. Normally, when the points close, this action 
is seen as a short vertical line follo\.v.,ed by a series of 
diminishing oscillations. The first line should be 
higher than any of the oscillations following. If the 
first line is not as long as one or more of the follow
ing, it indicates poor point contact. If the oscillations 
start to die out and then start again, it indicates a 
point bounce cond ition. 

When the contact points open, the end of the dwell 
section should appear as a clean right angle formed by 
the horizontal dwell line and the vertical firing line of 
the next cylinder pattern. Point arcing upon opening 
of the contact points will be seen at the right end of 
the dwell section just prior to the firing line of the 
next pattern. This will appear as a false start to fir
ing, followed later by the actual firing line, or by a 
hook at the end of the point close signal. 

Proper distributor point dwell is important to the 
overall operation and efficiency of the ignition system. 
It should be set to assure adequate coil saturation to 
meet the firing requirements at all engine speeds. 
Dwell angle can be accurately measured on most 
scopes. 

The accuracy of the distributor cam determines the 
ignition timing relationsh ip of all cylinders. Should 
one or more lobes of the distributor cam become worn 
or should the distributor shaft be bent, uneven timing 
of the various cylinders would result. 

Cam lobe accuracy can be checked by superimpos
ing all of the cylinders on parade type pattern scopes. 
On a multiline raster scope, the vertical alignment of 
all of the point open signals shows immediately any 
condition that affects timing from one cylinder to the 
next. 
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,.. -------- -----------EMISSION CONTROL 4A-43 

JEEP TUNE-UP SPECIFICA liONS (ON VEHICLE) 

Initial Timing • 
Ill 

!§ c: 
~ @700 RPM Curb 

Dl Q>>. c. 
::I <fl- m Cam or Less Wi th Idle 

Engine a: <~ c:- <!l Distributor Vacuum 
<!> (.) Dwell Vacuum Hose Speed (RPM} Trans. .:..:"' 'til[ c Model Unit CIO ~ me Angle Disconnected ella. gm ·o Number Number m cti ... c. oO 0. OK OK en 

Set-To Set-To Range Range 

232 Man. 50 40-60 600 550· 
650 

31°·34° 550- 110 529 449 Man. 600 650 
258 30 20· 4 0 

Au to. G) soo-
550 600 

(/) 

Q) 
.c 

304 Man. 
(.) 

750 700· 1112179 .!: 800 448 
!"-
(") 

<=? ,..; '0 .c I 
0 ~ (.) 

(") c (") ~ (") - 700-Man. ~ N 750 1112112 448 
I 

N <D 800 360 (2V) I . 
~ so 40-60 !"- a:> a. - ~ 

"' 0 
29°-31° 

700G) 
650-

Auto. 
>- 750 
N - 700-Man. . 750 z 800 

360 (4V)/401 

Auto. G) 650-
1112215 450 

700 750 

60()-
401 Man. 650 

2.5 ° 1.5°- 700 
Heavy Duty 

(Painted Red) Auto . 
3.5 ° 

600G) 
550· 
650 

G) Idle To Be Set With Transmission In 
Drive and Park Brake Applied. Do Not 
Accelerate Engine. Air Conditioning 
Must Be 'Off' For Final Idle Setting. 

®Disconnect TCS 
Wires At Solenoid 
Vacuum Valve 

JEEP DISTRIBUTOR SPECIFICATIONS (ON DISTRIBUTOR TESTER ) 

Distributor Degrees and RPM 

Distributor Vacuum 
Centrifugal Ad vance 

vacuum Advance 
Model Number Unit Number (Inches of Mercury ) 

Degrees RPM Start Full 

0·2 500 
4.5-7 800 

1110529 449 
7·9 1000 

5·7 12.75·13 
7·9.5 1500 

10· 13 2000 
12· 14 2300 

0.1 400 
4.5·6.5 750 

1112179 448 8·9.75 1000 5-7 11.25·1 2.75 
12.5-13.5 1600 

15·17 2200 

0·1.75 500 
4.5-6.5 800 

1112112 448 7.5·9 .5 1000 5· 7 11.25·1 2 .75 
9.75-11.75 1500 

12-14 2000 

0-1.5 400 
4·6.75 600 

1112215 450 6.5-8 .5 1000 4·6 11.5·1.3 
10-1 2 1600 
14· 16 2200 

Total @ Centrifugal 
Advance 

Advance 
@2000 
RPM 

Degrees RPM 

0·4 1000 

27"- 36° 
9·14 1600 

14-18 2000 
14· 19 3000 

Q-2 800 
29.5°- 9·13 1500 
37.5 ° 16-19.5 2000 

21.5·25.5 3000 

0·3.5 1000 
28 .5°· 7·11 1500 
37° 15-19 2000 

19.5·23.5 3000 

I 
0-3 800 

26 .5°- 10-14.5 1500 
35.5° 13·17 2000 

18.5· 23 3000 

J41294 

Full Vacuum 
Advance Degrees 

6.5-9 

6.75-8.25 

6 .75-8.25 

6.75-8.25 

J41292 
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4A-44 EMISSION CONTROL ------------------- r1 

SPECIFICATIONS 

Accelerator Pump - Snap throttle 
from 1000 rpm _. ..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 1-1/2 AFR Enrichment 

Belt Tension 
Predelivery or belt with previous service (Except V-8, W/AC) ..... . ... ... .. .. ....... .. .... 90-115lb 

V-8, W /AC .. ... .. ...... . ... .... .... ... ... .... .... .. ..... ... ..... . ... . . . ... . 105-130 lb 
New Belt . . ... ... .. ............. . ..... .. ...................................... 125-155 lb 

Air Pump* 
Hand-tighten (50 lbs. maximum - new belt) ....................................... 35-45 lb 

*If driven by AC belt, use tension specified for WI AC 

Cam Lobe Variation- At 1000 rpm ....... . .. . .. ... . . ..... . . .. .......... . . . . .... . . .... . 2° max. 

Carbon Monoxide Level at Idle 
Six-cylinder w/o Air Guard . ....... . .. . ............................. . ............. . 1.0-1.5% 
Six-cylinder with Air Guard .......................................... . ............. 0.5-1.0% 
V-8 with Air Guard . . . . . ... .. ...... .... . . . ....... . ... ........ ...... ..... . ........ 0.5-1.0% 

Carbon Monoxide Level at 1000 RPM 
Six-cylinder ......... ... .... .. .. . ... .. . ... .. .. . .. ... .. ...... . ..... . ..... . ... .. ..... 0.5% 
V-8, 2V- automatic .. . . . ...... . .... .............. . ....... ... .... ... .... .. ..... ... .. -0.7% 
V-8, 2V- manual ................................................................... 0.3% 
V-8, 4V- all ....... . ............. .. ......... .... .......... . ...... . .. . ... . .... . .. . .. 0.5% 

Cranking Vacuum - This test must have operating battery 
voltage, completely closed throttle 
valve(s), PCV valve completely closed ............................... 9 inches/min. 

Cranking Voltage- Engine at operating temperature ........ ... ... ..... .. ..... .. . ........ 9.6 v/min. 

Dwell Variation - From idle to 1000 rpm 
(on dwell meter) ... . .. . ..................................... . ................... 3° max. 

Ignition Coil 
Engine Six Cylinder V-8 
Manufacturer Delco-Remy or AMC Delco-Remy AM 
Primary 

Resistance (Ohms) 1.40-1.65 1.77-2.05 1.64-1.80 
@75° F @750 F @750 F 

Secondary 
Resistance (Ohms) 3, 000-20,000 3,000-20,000 9,300-11,800 

@75° F @75° F @75° F 

Coil Output- When cranking, coil H.T. lead removed 
from dist., battery , voltage of 9.6 min. . . .... .... ... . ......... . ........... 24 kv min. 

Maximum Starter Draw ... .. .. . . ..... . ..... . ..... ... ..... .. .. .. . . ..... .. ... 180-220 amps max. 
Rotor Air Gap- At 1000 rpm .... . . ........... .. ...... . ..... . .. .. ............ .. . . ..... 5-8 kv 
Spark Plug - Firing Voltage at 1000 rpm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-14 kv 
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1974 JEEP EMISSION CONTROL SYSTEMS APPLICATION CHART 

Jeep Model CJ·S/ 6 Cherokee 

Modal Code 83 and 84 16 and 17 

Eng ine CID 232/258 304 258 360 (2V) 360 (4V) 

Transmt ssion M M A M A M A A 

Emission 
Control NW Ca l. NW Cal. NW NW Cal. NW Cal. 
System 

Air Guaro • • • • • • • • • • 
Engine Mod • • • • • • • • • • • • 
EGR • • • • • • • • • • • • 
TAC • • • • • • • • • • • • 
TCS • • • • • • • --
TVS Standard Cooli ng Only 

Spark CTO • • • • • • • • • 
PCV • • • • • • • • • 
FTVEC • • • • • • • • • 
BPS 

-· 
Electric Choke 

VTM • • 
Engine Mod - Emtssion Calibrated Distributor, Carbure tor, Camshaft 

Air Guard • A ir lniect ion System 
EGR - Exhaus t Gas fleci rculation System 
TAG - Thermostat ically Controlled A ir Cleaner 
TCS ·Transmission Controlled Spark System 
TVS - Thermal Vacuum Switch 

Spark CTO -Coolan t Temperature Overr ide Swi tch (160") 
PC V .. Posit ive Crankct-tse Ven tHatton System 

• • • 
• • • 
• • • 
• • 

• • 

Wagoneer 

14 and 15 25 and 45 

401 360 (2V) 360 (4V) 401 258 360 (2V) 360 (4V) 

A A A A M A M A 

NW Ca l. NW Cal . NW Cal. NW Cal. NW NW 

• 
• 
• 
• 

• 
• 
• 

• 

• • • • • • • • • • • 
• • • • • • • • • • • 
• • • • • • • • • • • 
• • • • • • • • • • • 

• • • • • • 
Standard Cooling Only --

• • • • • • • • • • • 
• • • • • • • • • • • 
• • • • • • • • • • • 

• • 
• • • 

FTVEC - Fuel Tank Vapor Emission Cont rol Sy s tem 
Electric Choke · E lectric Assist Choke 

BPS - Back Pressure Sensor 
VTM- Vacuum Throttle Modulator 

M .. Manua l Transmission 
A · Automatic Tran smiss ion 

NW ~Nat i onwide appli cation 
Cal . · Cal i fo rn ia only 

M A A 

Cal . NW Cal. 

• • • • 
• • • • 
• • • • 
• • • • 

• 
Standard Cooling Only 

• • • • 
• • • • 
• • • • 

• • 
• • 

• 

Truck 

401 

A 

NW Cal. 

• • 
• • 
• • 
• • 

. 

• • 
• • 
• • 

• • 

! 

46 (Heavy Duty) 

360 (2V) 401 

M A M A M A M A 

NW Cal. NW Ca l . 

• • • • • • • • 
• • • • • • • • 
• • '· • • • • • 
• • • • • • • • 

Standard Cooling On ly -

• • • • • • • • 
• • • • • • • • 

• • • • 

• • • • • • • • 

J4129l 

~ 

m 
~ 
Con 
~ 
0 z 
n 
0 z 
-t 
:::10 
0 
r-

J;:l. 
))> 
I 

J;:l. 
U1 
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Crankshaft Pilot Bushing . 
Driven Pla te 
Flywheel 
Genera l . 
Housing Alig nme nt Procedure . 
Housing Alignment Specifications 
Insta llat ion .. 
Li nkage Adjustment . 

GENERAL 

CLUTCH 
Pa ge 

5-4 
5-4 
5-5 
5-1 
5-6 

S-10 
... .. 5-8 

5-3 

Release Lever Adjustment . 
Removal 
Service Diagnosis 
Specifications . 
Throwout Release Bearing. 
Tools . 
Torque Specifications. 
Transmission Clutch Shaft . 

Page 
. .. .. 5-7 

5-3 
. . 5- 1 

. . 5- 10 
5-4 

. 5-9 
5-10 

5-5 

The clu tch is a single plate, dry disc type. A steel 
cover assembly bolted t.o the flywheel contains the 
clutch dr iven plate, release levers and springs. 

provide engagement. However, the semicentrifugal 
cover utilizes six rollers that are forced outward by 
centrifugal action to apply extra force to the pressure 
plate and positive clutch action at high engine rpm 
(fig. 5-l). 

Two types of clutch covers are used, a 10-1/2 inch 
diameter direct spring pressure type and an 11-inch 
diameter semicentrifugal type. The direct spring pres
sure type and semicentrifugal type are similar. Both 
apply direct spring pressure to the pressure plate to 

Although no internal adjustment is provided for 
wear of the disc, release lever height should be 
checked and adjusted 

Condit ion 

CLUTCH CHATTER 

CLUTCH GRABBING 

The operating linkage components are shown in . 
figures 5-2 and 5-3. 

SERVICE DIAGNOSIS 

Possible Cause 

(1) Grease on driven plate (disc) 
facing 

(2) Binding clutch linkage 

(3) Loose, damaged facings on 
driven plate (disc ) 

(4) Engine mounts loose 

(5) Incorrect height adjustment 
of pressure plate release 
levers 

(6) Clutch housing or housing 
to transmission adapter 
misalignment 

(7) Loose driven plate hub 

(1) Oil, grease on driven 
plate (disc) facing 

(2) Broken pressure plate 

Correction 

(1) Replace disc 

(2) Check for worn, 
bent, broken parts. 
Replace as re-
quired.Lube linkage. 

(3) Replace disc 

(4) Tighten mounts. 
Replace if damaged. 

(5) Adjust relea'le lever 
height 

(6) Check bore and face 
run out. Correct as 
required. 

(7) Replace driven plate 

(1) Replace driven plate 

(2) Replace pressure plate 
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CLUTCH 5-2-------------------------,.1 

SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

CLUTCH GRABBING (3) Warped or binding driven (3) Replace warped driven 
(Continued) plate. Driven plate binding plate. Replace clutch 

on clutch shaft shaft if defective, 
scored, worn. 

CLUTCH SLIPS (1) Lack of lubrication in (1) Lubricate linkage 
clutch linkage (linkage 
binds, causes incomplete 
engagement) 

(2) Incorrect pedal, or linkage (2) Adjust as required 
adjustment. 

(3) Broken pressure plate (3) Replace pressure plate. 
springs 

(4) Weak pressure plate springs ( 4) Replace pressure plate. 

(5) Grease on driven plate (5) Replace driven plate 
facings (disc) (disc) 

INCOMPLETE (1) Incorrect pedal or linkage (1) Adjust as required . 
CLUTCH adjustment or linkage Lubricate linkage. 
RELEASE binding 

(2) Incorrect height adjustment (2) Adjust release lever 
on pressure plate release height 
levers 

(3) Loose, broken facings (3) Replace driven plate 
on driven plate (disc) 

(4) Bent, dished, warped (4) Replace driven plate 
driven plate caused by 
overheating 

GRINDING, WHIRRING (1) Worn or defective throwout (1) Replace throwout 
GRATING NOISE WHEN bearing bearing 
PEDAL IS DEPRESSED 

(2) Starter drive teeth (2) Look for milled or 
contacting flywheel polished teeth on 
ring gear teeth ring gear. Align 

clutch housing, re-
place starter drive 
or drive spring as 
required. 

SQUEAL, HOWL, TRUMPET-
ING NOISE WHEN PEDAL IS (1) Pilot bushing worn (1) Replace worn bushing. 
BEING RELEASED (OCCURS or lack of lubricant If bushing appears 0 K, 
DURING FIRST TO polish bushing with 
INCH AND ONE-HALF OF emery, soak lube wick 
TRAVEL) in oil, lube bushing 
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"1------------------------- CLUTCH 5-3 

Condition 

SQUEAL, HOWL, TRUMPET
ING NOISE WHEN PEDAL IS 
BEING RELEASED (OCCURS 
DURING FIRST INCH TO 
INCH fu.~D ONE-HALF OF 
TRAVEL) 
(Continued) 

VIBRATION OR CLUTCH 
PEDAL PULSATION WITH 
CLUTCH DISENGAGED 
(PEDAL FULLY DEPRES
SED) 

CLUTCH LINKAGE ADJUSTMENT 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 1) W om or defective engine 
or transmission mounts 

(2) Flywheel run out, or 
damaged or defective 
clutch components 

Correction 

with oil, apply film 
of chassis grease to 
clutch shaft pilot 
hub, reassemble. 
NOTE: Bushing wear 
may be due to mis
alignment of clutch 
housing or housing 
to transmission 
adapter 

( 1) Inspect and replace as 
required 

(2) Replace components 
as required. (Flywheel 
run out at face not to 
exceed 0.005) 

(1) Adjust bellcrank outer support bracket to pro
vide approximately 1/8 inch bellcrank end play. 

(3) On clutch push rod (pedal-to-bellcrank), adjust 
lower ball pivot assembly on or off of rod as required 
to position bellcrank inner lever parallel to front face 
of clutch housing (slightly fo rward from vertical). (2) Lift clutch pedal up against pedal stop. 

/-~~COVER 
~ x • 

. JY~CENTRIFUGAL 
o:.::J-::.W~ ROLLERS 

~c . . . •.,\(:<c·.<)....._ PRESSURE 

PLATE 

SIX ROLLERS ON 11 INCH 
SEMI-CENTRIFUGAL 

LEVER 

AJ 4 14 74 

Fig. 5-1 Direct Spring Pressure and Semicentrifu gol 

Type Clutches 

(4) Adjust clutch fork release rod (bellcrank to re
lease fo rk) to obtain maximum specified clu tch pedal 
free play. 

CLUTCH REMOVAL 

(1) Remove transmission and transfer case. 
(2) Remove starter, throwout bearing and sleeve 

assembly and clutch housing. 
(3) Align mark clutch cover, pressure plate and 

flywheel to ensure correct a lignment during assembly. 

CAUTION: When rem.oving the clutch cover from the 
flywheel, loosen the attach ing screu·s in rota,tion, one 
or two turns at a time, until sprina tension on the 
cmJer is released. The clutch cover is a steel s tamping 
which could be warped by improper removal pro
cedure, resulting in clu tch chatter when re-used. 

(4 ) Inspect crankshaft pilot bushing, flywheel, 
t ransmission clutch shaft, throwout bearing and sleeve 
assembly, driven plate, clutch cover , and clutch hous
ing alignment. 
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5-4 CLUTCH~--·---------------------------------------------~1 

OVER CENTER 
SPRING 

\ ~ · 
/ ~\ 
~~ 

· .... ,. 

INNER S;JPPORT 
, BRACKET 

THROWOUT 
BEARING 

SEAl -- . PIVOT \.~ ~; ~~ J 

BUSHING "''v \Y ( 1 ~ 
"""· '',,;;;l. JAM NUT 

1 
, 

LOWERBALL BELLCRANI< _ ~~ J ,, ~ -' 
PIVOT ASSEMBLY iP.J \ ~ • ~ ~ ~~i~/ 

•"~>· --~ v .?~/ . ..,... / ·.h·· 
"<:Y.' ~- / / .... ~... / 7'' .!2 {}· :"' , · ·., · =~~····~ -.:::::;[~" erf:::<-~Oe~eP' 

SEAL--..._ ,, '-._BUSHING ADJUSTER 111'1 ' 
OUTER ~ "- "'RELEASE 
SUPPORT ., VIVOT ·-...::::_ FORK 

BRACKET~ ~~-~ ... - "'BOOT c ~· \ ,~,- SEAL 
~ " '·) J 4 2573 

Fig. 5-2 Clutch Operat ing Linkage Components- CJ Models 

DRIVEN PLATE 

N,, r•~pair ~~f t:hf~ (~t:Jf< .. h drb:~.~·n !.>h;i.t.. ~~~ r~·~eorn ~· 
nH:nrlt~d . A rwl': p!;.~h· :;ho~dd bt• :;w.;.t.~ (l;,d if to•,·· p!:;.r.,. 
or <'U::::h io:1 :>prir:g.:' a~·e d.!:·fe·:~th'•·' · Th·:: t •.:.$bion s;::q·}ng:-; 
must not. !.>t' b~ :n o~IT of 5:U!)(: L' r fi ~,, tteo ··~(~, but r :1<1.y 
be loose !n th~ hub 

THROWOUT RElEASE BEARING 

The (~\ut(;h tbrov.'!)'Jf. •Jr' r~·.lt ~;•,s~,· ::~ech.'tr1i~;m G)n:>i·~i :; 
(1f a fot•k,lcl kvf':r whi~.~h pivf:.l·r; <)n :.t k~.F pi.rc·~ Utu·;l,~f:ri 
inw tJH) d:.~f.!•.L r'!Oti;:; '1·:~~. ,·~ t:i·ctc'f·, 'i'<:d: . H·.u·:y ~:.pr :nQ: 
(fig .. '.•·2 and f.,.::;\ ·~~ (ll:ch·)l'+:d t~l ;:t , .. ·~ ·;v L;Mh:r th(· h.~- ~~ 
pin>t and bolO::> iJ11:~ h:''-''·lr ir: t::o ;11.r,; c·t with lhe b11H 

p-i\:·(!L The elu;:cn t ~· · n.Jv,;(n~t b,:•aring and ~teen~. whkh 
is a ;•relrt~'dt<,.tt:d unit, i ... atl~J.ehwl l.o the fnrked NHi of 
t.he thni'•''Ou~. !•:" .. '•·~t ·:'ih.'r' a -.v.lvr~ washer on til<' l<•Wf:l' 
~: ·, l'( ' 

}~'r;;\~t<C .;l·a~~h ::he· ;~~ ·J'~,:;.b th ro'lll·<iut r:~ l·~P ... ;-;~:·: b<·' a!"in~ i :n 
;iW• ' ,,_,[i:(:•nt. rh;:,.i. 1'-'tq di:~i'•ih·,:: !.he lubri(~ant. It. i':' 
rH:i':h•?:· m·c•~::::.ey nor ;iO~~<ih.lr: 1JJ h1bricate [hi:> bf:ar
b~. 

CRANKSHAFT PILOT BUSHING 

lmpe~tion 

\\':).,~r: ~.h::.~. c!t;.!:::·~·~ ~..,~:,: ... ~·:·t""rz~.i ~ ~/ i~ .tt::trH'~'.i't~d fro~l! 'Ji'? f l:·.' .. 
,vh .:··~L ~ •.')s~~·,ee t r)·H:. pli \}t :ji,j~:~}', 1 {j~ r-n· \:·,: (:~t:~.r I g(~(tl'ing t -~!ld 

I ·r.· ' ·1 d \. I. 1'.•0;-:,(~ IW.'s!'\ <if•p;;J,<'0. <<rlY r all'l ~lgt~ U\.<S iill~S. 
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,.1------------- ------------CLUTCH 5-5 

...... ..... 

.. ~.~ 
::-..· . 

. • 

RESOUND 

BUMP~ / / 

OVER 
CENTER 
SPRING 

---~,·· ~ -- ~ ~ / · . J":,/ J CLUTCH 
.W" i PUSH 

. .. -- V' ROD , . ., 
~ - ~ ~- . 

J: 
\ ' · , ·\"' ~ .' / ,•' ' ., 

c;;/ \ / 
. \ ~. 

\ . 

~ 
LOWER BALL {j 
PIVOT ASSEMB l V """' _I / 

"· ~ 

,.,, ~SHING ' W'" PIVOT 

OUTER SUPPORT---...._~':---., SEAL 
BRACKET ~ 

~ 

INNER 
SUPPORT 
BRACKET 

/ 

~ JAM 

THROWOUT 
BEARING 

~ 
~ 

/ 

{S) NUT ~, 
~\ J -, ®~ 

. I ~: :-·. RELEASE/f. e .;..) 

ROO -
--BOOT' 

SEAL 
ADJUSTER • 

J42574 

Fig. 5-3 Clutch Operating Linkage Compone nts - Cherokee, Wagoneer, and Truck 

Removal 

(1) F'ill errtukshaft c:.<wity itrld fjilut bu:'hing bon~ 
with an nll-purpo;;e l.nbric:wr. 

·~2) lngert elutch Hligning to,)! ~ f.ra!g:H. int'J bus ~1iu~· 
and Lap end of tooi wi1:h a h!<Hi 1.•r bn;~.s h;:-J.J:l rnt~s· Hr 
draulit: pressurE; will fon·.c: t:lw b<.l:>hillg •r.lt r,f (·rank· 
shaft without damaging bushi ng;. 

Installation 

11 J Ch~an all greas(! from the c.rnnk~haft t;a\·it.y. 
1.2) Souk ht~sh ing in i:~ngint: uil. S(t;;.k h;.bric:athn 

wick 'in enginr~ oiL Apply fil:r:l .,-,f chr.:s~~g grea~t· t(J 

dut<~h t;hnf't pilln. l;ub. 
(:1] l'!;f· duce.h aligning: r:or; l as a busrd1Jg d t·i\· ~r 

rwd install bushing ~1:r~ight into erank::;haft until 
bu::;hil1g- i:; !;t:akd. 

FLYWHEEl 

fn':5fH:•et :iH~ rnurlit:irJ n (rf tlH: flywh <:~P.! a~ wdl a.f; t.h<~ 

pre<;s ure vi~lt.\C' for any ro~:!{hne!'S. Check all flywhc~d 
capsrrews f(J r tigh tllf~S~ . Tight.(·n t.h£' \':apscr<'\\'::1 to l O.'i 
foot-pounds. 

TRANSMISSION ClUTCH SHAFT 

~lide tit•~ c:l1.ll('h d ;!v,··:·, phw •)IHn 1:h(· lr;!l1 .. 9nl'i;-;si on 

dutd~ slw.fi. ~,·, tn ;~ h >:' !-\ Ill'<: 1l11l 1 .it· ;~ frer• ~m tb.(' ~plines. 
If the ~piiac~ or, rh(: twnsrni~:;inn elutd1 shaft ~:tnt bu r-
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S- 6 CLUTCH-------------------------------------------------rl 

rt.d, l'emo\'e the burrs with a fi.l ..:: or s~.on1!. H tiH: 

clutch d:rivt: plate i~-; nnt free to mo':e OJ! thE:' s{Jlines. 
incomplete rdeage will rcsutt and eausc hard ~hifting 
of the transmission . 

ClUTCH HOUSING ALIGNMENT PROCEDURE 

A misaligned dut.(•.h housing l~an (.~aus~ im~mmm: 

clntch release. driYtm platt! failure, front £r~n:::m:s~it.m 
hearing failurt\ nnc·ve.n wear in th0 £:r.a nkshaft pilnt 
bushin~t.>, clut.ch t:ackk nois~, vibra.Lion. and in \~X· 
tremc cases of m il;;alignmeut, jnmpin);! out of g:tttr on 
deceleration. Sh.\)ll !d any of thest.o malfunction~ oecnr, 
the rear faec of th 1~ ft:rwhfwl hiJus ing should lw 
chP-chd for alig-n nwnt. 

Without Transmission Adapter 

U~e t.h~ following p1'0Ct!dure to C:ht~Ck clu leb housing 
alil(nment when th~~ vehick ii' not: c:quipped with cl 
clutch housing-to-tranF.~mission adapter . 

(1) Remove t..ans mi:.;;;; ion as outlined in s,~dion 6 • 
Manual Transmissi(m. 

(2) 1~emove clutch housing and ciut.ch ~~sst\mbly. 
(3) Remove one flywheel attaching holt. 
(4) Use a four-indt long J/2 -20 bolt and a nut for 

a dial indicator :mpport. 
(5} Install nut on bolt so that lO or 12 thrf:'ads are 

exposed and im•tall bolt in crankshaft. 
(6J Tighten nut so bolt is held securely in place. 
(7) Install clutch housing on engine and tighten 

attaching bolts to specified torque. 
(8) Install a dial indicator so that it contacts rear 

face of clutch housing approximately 1/8 inch from 
edge of rear opening (fig. 5-4). 

(9) Check squareuess of faee o( housing by turning 
crankshaft. 

(10) Total indieator reading should not exceed 0.010 
inch . 

NOTE: Cronksholt end play must be held to zero 
when checking face alignment. 

(11) The following procedure may be ust:-'<i to correct 
indicated m islignment. of clut:ch housing. 

(12) Install sh ims betweer, c:IIJtl'h hou~ing and en
gim: ro dutch hour-:ing ;;par.er. 

(J:i ) Ref~r tt~ figurf~ 5-fi. Shims should b>?. iJ\:,.tali!:!d 
at ry,jr; r.:; A t.<, cnrrcr.Ur ni:gn l.orr with b<Jtto.rn of hous· 
ing. Shims insi.l:l!lt:d at. pt1int.s B ant! D 0:11· C ~md .E will 
e.on'l•.ci mi~alignmf·nt. at. e.itiH~r sid~· r,f d ut.eh housi.ng. 
Shims. instn:.Jed at. point~ D and E 'il' !11 c·~m:ediy align 
hor.torn t.> top. 

!,14} To in!-\ t.'l!l shims, l(l<)~en dut.c.tl htHi::;ing .'l.~!it~m 

h~:,:. 
(15'• L·~~atf• sh;m':l 1:-.;·hc-r•.' r!U t::;:,:, i.\l'j~ b::1 INr::.:nhJ~~ 

bolt::; a.nd in~wning sh:xs•;; in pi;~(:P. 
(Hi) 'fight<:'.n bot:-.1'- a r..d. n~d:ec:k J a.ce nli.g:ntm ~~ 1. 

Fig. 5-4 location of Dial Indicator 

A 

Fig. 5-5 Shim locu tions· 232 CJO Engine Shown 

(.l.'?) 'fora.! ~nd icntr)~:· r~;uli ;~~ Nl f~<:f: nf fly·wh{:'t>.l 
hol1(~:n!l .:;htlll ld. not (·:;<>o:-ed t).O'l.O ind·,. Rd(lC~ltt:< shim~ 

if Jl(~('~.:ss<tt•y \i1 hrim~ ,·e;Hiing within limits. 
(18) TCI c!!~d, bo:e a tignment, lo1~a~ dial indicator 

!W in5id!: tl i:i :r.etP.r .:.r rear fJ[ll'l> in~ (•f cl utch housing. 
(19/ Rotate ~.~rank~h.a~·~. ;.t~ld tWt1• in.d:cat.nr r<~atl ing 

<tl fr·m· ~qn~:~ l'ly ::; pac:~d ~ioint~ ' l'(l t.al \ndieator n!ading 
u.;usr ;;ot c·\:·~ccd O.OW 'ilwh. 

;2Hl .\ny· d!:'l.::l ~l' ;r. f.~tl~f: ;d~r.:t:.Gr:u t win ch;;.l)j.,(-1~ bor•~ 
aligra"''H•nt. TiH~rr.::fer1'.• !1. rm1.\: b;~ possible to correet 
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J"I------------------------CLUTCH 5-7 

lJon' aiig:nm•;'lt hy ~·.hanging fat:~' aHgmneut. Where it. 
is impos:-:;ib!t> tc• e.orTed bt\n~ ;=tli~nnll~nt to within a 
nmxirnnm nf 0.01 I) inch ru nuut w:Li'l ebange oi fact! 
alignment fnot w <:XC(71!d l}.fJl 0 in<~h). replatt~ }wu::;ing. 

CLUTCH HOUSING AUGNMENT 

With Transmission Adapter 

li;;c tlw following proc·cr.hm; to dJ('ek duiA~h 
hou:;ing-t~1-tran~m issi(,ll adapter fo:r iJtO[J(!r alignnwnt. 

(ll Remm·e tran~mi::;~ion as o tnhned in Section 6 -
Manual Transmis::;ion. 

f2) RKmovP duteh housing, with <.i.da.pl.t!t' attached, 
and remove dutc~h <W~embly. 

(:1) Remove one flywheel attaching holt. 
( 1! Obtain n. 1/2 -ZO by G-inch tonK hoi t and one 1}2 

-20 nut. Rolt and nut will l')Crve fiS SllpporL for dial in
rli.eator. 

(5J Thread nut onto bolt so that 10 to 12 threads 
are exposed. Install bolt in flywh(~el and tighten nut 
~wcurcly. 

~6) Install dutth housing, with adaptt>r attachP.!l, 
onto engine. 'righlf!n L1r1pcr bolts to :l5 foot-pounds tor
que, ~u11l lnwer bolts to .J:J foot-pounds torqu~. 

(7) Install dial indicator on 1/2 ~20 bolt. Position 
indicator so it t:ontactg tran~mis::~ion mating face of 
adapt.cr ahout. 1/8 inch in ft·om cdgf! of adapt(~r bon~. 

{8) Turn Jial indicator to zero and rotate crank
shaft to eherk runout nt adapter face. Runout should 
not exceed 0.010 ineh at any point through 360 de~rees 
of rotation. 

NOTE: Cmnk.'~lur,fi (·?'lui plo.y muM he held o,t zero 
w/;JIP- ehw:~:i·nu ,/(u:e nmou t. 

(9 1 Position diai indicator so it contaets bore sur
face of adapter at apprnximatf'ly t1>.nter of bore. 

I 101 Turn dial indieatl)r tr• Zt~ro and t·otaw erank
shaft to cheek runout of adapter bon~. Hunout shouid 
not t'X<:l'ed 0.010 inch at any point tht·ough 3@ degre£·~ 
of rotation. 

NOTE: (l"I'J:nbf.ic1i .:nd p!!Jy m?"~~t l:;f· held lo zern 
(.ohile che(:k!.'l~{? b~~·TC r'·z.c :'u.i ut. 

~·11 ~ (:(~!'r~:'.~t ;':~rhq~~i!'l ln~:!l-~tiJgr:~n.t:?~.:t ~:s.~; {t)l!cvy~,: 
{;l,i If t'~o•.I:IHn: :1: a·.\::q.~(~r bc.r~ is OK hut r:rll: of 

tolP om.-:~'· a;: f ~~ci', :' i1 i r:1 cJ·.~teb I·H>Usin~~ :Ls r'i~qu iretl to 
obt.<.1b; r.t;rt~:tUL c.i UJI]t) iu<~:•. m l,:·~8. Shirn housing as 
dt>.:i«.~ribwl tHldcr (\l;f.f(l H(~i1~in(~ :\lignn11~~:t lfig. J) .. .jl. 

(h\ 1f rut1fH1t: <E ari:~ptt:r :far(= i~ OK bt!t out. ilf 
t.o!~rt.llltt· ::1t h~re~ f.'!\".t(;.eed ag f•)Ht.r'"1~·~: 

.I. Back ·)fi' adapr.e~·-to-du1·.dt hou::;;::~g !)(,~ts 

?. Tn}.i ~.d:~r.1i,cr lightly w;q., h!·lmllH!I to 
rt:Pf•~~t=<·.n. ·.Vi··.r•/t: ~.td.?..pl~:~~· ~.:q\ (j,..,.,,.rll~. ~~r ~.:.*.itl·~ fo ~id~ :.1 .. 1 

rt~•;uin~d t•J (1b1· ~~:n 1·u.noc:tt nf (f U 10 ind1 ''r l~s.~.:.. 

3. When runo11.~·. is ~orrt!Cted. tightt•n 
adapter l.k)lll:: w ilf) foot-poundn rorquc. Re<.!het•.l< 
nlliout :1nd r~~adju::;t if rt:t~uh·(~d. 

It) If runout «.t :.1dapwr faC'e ill' hon~ cannot be 
brought. widtitl t.oif.'J'[;J.nt:~:, l'C:plaee adapter ~nd dat('h 
hflllSiHg. 

1.12) Al't0l" t.Orrtx:ting ;:!lignrncr-:1. r(•movt~ dial indica~ 
tor and dutdt bt;,u:;;ing v.-ith adHpter ati.H(~hed. 

NOTE: ~;' c.lutch hv?JS'h,.u u:o,'f. ~>hitrUYil:d, nl'lff! loctJ.tio·n 
of,;h ~'lrt .. <: fm· cor·rr-f:t r.t.~.smnl.ily. 

II:~} R.-:rnulit~ ti~ -2fi hy f'1-itt(·h lx)lt from 11ywh(~d 
and install flywheel bob; r.ernon:d previously. Tighten 
bolt to 100 to llO l'.I•Jt-pc.und:,>. tc•rqlw. Install dut.(!h as
i;t!mLJy. T~ght€m ebt.ch cover bolt!i to -10 foot.-pounds 
torqu(:. 

(H) lnstan dutch hou~it:~ with adapter attach(~d. 
Tightt'n uppt:n· bolb t\• :3;) foot-vmmds torque, and 
lowt!r holt~ to 4f) f(;ot·puund.s torque. 

( 15) lnstal.l transm is~ ion a~ outlined in Section ti -
Manual Transmi!lsion. 

ClUTCH RELEASE lEVER ADJUSTMENT 

NOTE: Al1m.y;-; im;ped r(/ea,'>e lm>t•r heiofd adj-ust~ 
ment be}rrr i,sf(ttl1:uu cl:litch couer f.l};:;embly. 

(11 Place Clut.ch Gange Plate, 'ro(JI.J-1048 on fly
wheel in (JOsition normaily ocetrpit!.d by drinm plate. 

{2) Position cover as&embly 0\'er gauge plate. Re
lease h>vf.!rs should be direet.ly over mat'hined lands of 
gauge plutt~ <>nd gauge plate hub should be eentered 
b(•lween ends of n·ka~c kw!rs (fig. 5-fi). 

Fig. 5·6 Clv1<h GuugE' Plrtte J~ I 048 
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5-8 CLUTCH ------------------------"1 

Fig. 5-7 Depressing Clutch levers 

RELEASE 
~23330 LEVER 

\ 
;-~---·~ 

A41475 

Fig. 5-8 Clutch Release Lever Height Adjustment 

{3) Attar.h cover as.:.emb!y to flywheel. Tighten 
cover attaching screws in rotation, OJW or tw(, turns at 
a time, to a\·nid distortion of eon~r. 

(1J Dcpre1;s (!f\Ch rdeaSI! (f!ver ~cveral times to SNLt 

h~'.·er~ in thdr OJWrating positions (fii;!:. ;j-7 ). 
{;}J Mea:mre hei~tht rif eaeh le•;er relative to gaugi· 

huh. Cluteh Lt.•\'er Height GiiH~t>, 'l'nt1l .T-~i>W~O h.a::; 
four diff{•rent dit~l('r.~ionai :::t:ltings •.\"h id·1 r.nr: h(~ r~.-:cd 
for measu:·ing <ti')(•\'f~ and !wkJ·,.; hub (i~i~. :)-~). 

(6) Adj:•st rr,[ca~e if~-J~r~ by turnin.rr. lt>\ f:'r h"~ight 
adju~ting nuts u.ntii h~'.'cr ;;:.. at sw~ciLt~d hei~ht.. 

DRIVE 
PLATE 

PRESSURE 
PLATE 

./ 

' / WAVE 
~WASHER 

J41036 

Fig. 5-9 Clutch Components - Assembly Relationship 

(7) Aftt~:r each lewr has been adjusH~d. work lc"\'cr 
down and up several t.irne:; and rech£'<·k adjuRtmtmt. if 
correct, firm]:.: :-;take nnt with a dull punch. 

CLUTCH INSTAlLATION 

(1; Insped clutch rekas•~ leq!r hr.ight. 

NOTE: l !1w A lignint! Tool ,./-2f!056" to u.lit.m d rh·en 
pl11 I.e d u r£nu in:-ltallat. io i£. A t ru:rt :;'rm:.~ -~'ifm dutch 8 h oft 
may be <L.';e~l i;(propa tool is tWt a;;(Ji/aMe, 

(2) Align driven plat£· and looseiy attach eover a\;
SI.'mhly to flywheel. 

(3) Tighten r.o'ie.r <itt~tching ::H:rews in rotation Lo 
pre\·ent cover distortil.ill. 

(11 lnst<i.ll tlutch housing, starter. throwout bear
ing and !S lcevt' f\:'I,S(' m hly t fig. G-9). 

CACTION: H•> c-~rtuin !he t·!J.!di. perhzi is r1.1>f dr.-:pn·.-.:
,r;ed '~:11til fh1• f,·~nlSit•i . .:;-,i.Oi1. fto .. g !)ec,; i.?I.~Wlir<d. 

n_;, ln:-:;tdllrar:smi~c;ion and tra:-;~f~~r tf:.'i"~ rnder i:u 
S•)C£iun !i- Mamwl Transmission/. 
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,. ...... ------------------------CLUTCH 5-9 

SPECIFICATIONS 

ENGINE CLUTCHDIA. RELEASE LEVER HEIGHT PEDAL FREE PLAY 
MODEL iCID) .(Inches) (Inches Above Gauge Hub) (Inches) 

CJ-5/CJ-6 232,258,304 10.5 3/32 to 7/64 0.75 to 0.50 

Cherokee, Wag- 258 10.5 3/32 to 7/64 0.62 to 0.38 

oneer, Truck 360 11.0 3/16 0.62 to 0.38 

TORQUE SPECIFICA liONS 

Clutch cover bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Clutch housing to engine dowel bolt nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Clutch housing to starter motor bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Clutch housing to engine block bolt 
232-258 CID Engines 

Top ............................................................................... 35 
Bottom ........................................................................... 45 

304-360 Engines 
Top . ... .... ... .... . ..... .. ..... .. ............ . ..... .... ... . ...... . . . .... .... ...... 30 
Bottom ..... .. ..... .. ..... . ... .. ............................ . ...... .. ............. 30 

Clutch housing spacer to block bolt (304-360 CID engines). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Clutch throwout lever pivot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Transmission case to clutch housing bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
Clutch pedal shaft hug locknut. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 to 40 
Clutch pedal rebound bumper, bolt,nut, and lockwasher 

assembly to pedal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 to 50 
Clutch bellcrank bracket to side rail bolt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 to 15 

CLUTCH HOUSING ALIGNMENT SPECIFICATIONS 

(Inches) 

Clutch housing bore to crankshaft centerline .. .... .. ... . .... . ..... .. . ....... ... . . .. . .. . 0.010 max. 
Clutch housing transmission mounting face to crankshaft centerline . ... ... .. ..... .. ..... . ... 0.010 max. 
Clutch housing to transmission adapter bore to crankshaft centerline ...... . .. .. ........ . . . ... 0.010 max. 
Clutch housing to transmission adapter face to crankshaft centerline .... . ........... .. . . ..... 0.010 max. 
Flywheel runout at face ... ........... . ..... .. .............. .... .. ............. .... 0.005 max. 
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5-10 CLUTCH ------------------------~1 

Date 

J-1048 
CLUTCH 
GAUGE 
PLATE 

J-22056 
ALIGNING 
TOOL 

.. 
.. . 

Fig. 5-l 0 Clu t(h Tools 

J-8001 
DIAL 
INOICATOR 
SET 

J-23330 
ClUTCH LEVER 
HEIGHT GAUGE 

J425 78 

TECHNICAL SERVICE LETTER REFERENCE 

Chi'!ng~:s lnfcrmatiof~ on Pag£~ No. 

" -f- ............... ___ ............ -· ......... - .................. -- .-......... .. 

... ....... ... .... . .. ...... .. f ....................... - .......... " .................................................................. .. 

"".- ...... ... - ....... ___________ , _____ - f- -

.... .. .... ". . ····-··· -· ... '--··-·-----.. ·---- .•.... - ... ------·---------------·-----· .._._ .. _______ .. -.-- ____ , ____ --.. - ·---------__ , ____ _ 
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Models T -14A and T -15A ( 3-Speed) . 
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MANUAL TRANSMISSIONS 
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6-1 
... 6-1 

.. 6-1 
6-2 

. 6-3 

Model T -18 ( 4-Speed) . 
Removal 
Specifications . 
Tools . 
Towing . 

6-1 

Page 

.. . . 6-9 
.. 6-1 
6-16 
6-17 

. . 6-3 

Transmission Models T-14A and T-15A have three 
speeds forward and one in reverse. Model T-18 has four 
speeds forward and one in reverse. 

NOTE: During assembly, make certain that the iden
tification tag is attached to the transmission in its 
original position. 

TRANSMISSION REMOVAL (ALL MODELS) 
Models T-14A and T-15A provide synchromesh en

gagement in all forward speeds. Model T-18 provides 
synchromesh engagement in second, third, and fourth 
speeds. 

(1) Remove floor lever knob, trim ring, and boot. 
(2) Remove floor covering and floorpan section 

from above transmission. 

IDENTIFICATION 
(3) On three-speed models, remove transmission 

shift control lever housing assembly from transmis
sion (fig. 6-1). 

An identification tag, which displays the vendor 
part number and Jeep part nu mber, is attached to the 
upper left side of the transmission at the case cover or 
shift control. The information on the tag is necessary 
to obtain correct components for replacement pur
poses. 

(4) On four-speed models, remove shift control 
housin .. g cap, spring retainer, spring, shift lever, and 

11 pin (fig. 6-2). 
(5) Remove transfer case shift lever and bracket 

assembly. 
(6) Raise vehicle. 

Condition 

LOCKS IN TWO GEARS 

HARD SHIFTING 

SLIPS OUT OF GEAR 

NOISE IN LOW GEAR 

GREASE LEAKS INTO 
FLYWHEEL HOUSING 

SERVICE DIAGNOSIS 

Possible Cause 

(1) Worn poppet components 

(1) Improper Clutch linkage adjustment 
(2) Synchro-Clutch wear or failure 
(3) Incorrect lubricant 

(1) Synchro-Clutch wear or failure 
(2) Incorrect lubricant 
(3) Gear teeth worn or tapered 
(4) Insufficient inter-lock spring tension 
(5) Misaligned or loose clutch housing or 

clutch housing to transmission ada pter 
(6) Excessive tra nsmission end play 
(7) Worn or loose engine mounts 
(8) Damaged main drive gear needle bearings 
(9) Damaged or worn crankshaft pilot bushing 

(1) Gear teeth worn or broken 
(2) Shifting fork bent 
(3) Lack of lubrication 

( 1) Gasket leaking at front bearing 
cap or cap oil seal leaking. Oil 
slinger broken or missing. 

Correction 

(1) Replace 

(1) Adjust 
(2) Replace 
(3) Replace 

(1) Replace 
(2) Replace 
(3) Replace 
(4) Replace parts 
(5) Align and tighten 

(6) Adjust 
(7) Tighten or replace 
(8) Replace 
(9) Replace 

(1) Replace gears 
(2) Replace shoe 
(3) Drain and refill 

( 1 ) Inspect cap oil 
seal gasket, and 
oil slinger. Replace 

required. 
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6-2 MANUAL TRANSMISSIONS ------------------,.1 

Fig. 6-1 Shift Control Lever Housing Assembly Removai-

3-Sp~ed Transmission 

(7) Index propeller shafts prior to removal to en
sure proper alignment at installation. 

(8) Remove front propeller shaft and disconnect 
front end of rear propeller shaft from transfer case. 

(9) Disconnect speedometer cable, backup light 
switch wires, transmission controlled spark (TCSl 
advance and parking brake cable (if connected to cross
member). 

(10) On models equipped with V-8 engines, remove 
nuts securing exhaust pipes to manifolds and lower 
exhaust pipes. 

(11) Support transmission and engine. 
(12) Disconnect rear support crossmember from 

side sill . 
(13) Remove bolts attach ing transmission to clutch 

housing. 
(14) Lower transmission slight ly , and move trans

mission, transfer case, and crossznembcr rearward 
s ufficiently for transmission clut<:h shaft to cleaJ· 
cluteh hous ing. 

(15) Remove assembly from vehicle. 

TRANSMISSION INSTALLATION 

(,1 ·1 .Position wave wa~her, t.!m,w·o11t bearing-, and 
sleeve assembly in rhrowout le\'er fork. Ccnler 
t hrowout hearing over pr<>~~Hn·~~ plate telt·a~~ kv1•r. 

CA L~ON: E'-xet'cisr.: W'i.t.t-i.m1. to Jrrolect ~pli.ne . ., a11rl 
prestm:e tltrouiO'u.t betl·;"i.1;.g tLlifin.ment v:hile i;nstulli.ng 
t·m·r~1n ·i~sion . 

(2) ~lidfl transmjs.~ion sJw.dy int:o p•.1:sition. Some 
mant~HV(•ring may h~ rt-quir~~: in 1)n!cr tn ali~ll tran1:!
mit~!don input. sh~h splint?S and. ciut.eh-drivt'.B pint~ 
sp!lne!'l. 

SPRING 
RETAINER 

SHIFT CONTROL LEVER 
HOUSING ASSEMBLY 

SHIFT 
LEVER 

PIN 

rei 

J41 0 3S 

Fig . 6-2 Shift Control lever Housing Assembly Removai -
4·Speed Transmission 

(:3) Install bolts which alta<:h transmii'\sion to 
clutc:h housing. 

Oi A ~t.ach support eros::~ member to !'iide sills. 
(5'1 RemcH'e t ransmissi(Jn ja{:k t'\nd engine support. 
16} On models equill})(:d with V-8 engine~. connect 

e:<haust pipes to manifolds. 
(7) Connt!d ~pecdom ert- l' <'able. ha(·kup light s witdt 

wire!:-, <md rran!im i!:!siun co n1rolled spark 1'r CS) 
;'t{]V[!.IH:\:. 

{& .1 In:~tall front: fll'''ipdh·r !<haft, <d:gn index mark 
made at dis<>~'>8ernbly, nr,lf c:nnnett front en.d of n ::tr 
pro{.H~llPr shaft. Chr~ck fnr pt\JfJt\ r alignnu·nt. 
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,.1------------------ 3-SPEED TRANSMISSIONS 6-3 

(9) I.<IW(!I" vehicle. 
(I Ot Install tran~fet· ea~P. ~hii'L lt~vcr and bracket as* 

S(!mhl~·. 

(11) On f(.IUr·l:'lJ(~~d mode~!~, in~tall pin. shift lcwr, 
;,;pring. ::>.pring retainer. and shift c~ontrl.tl hou;:1.ing cap. 

( l:Z) On three-speed models, in~ tall shift control 
le~.-w housing a::;semhl.v (fig. n-.1 ). Position trant>mi~
sion gear train and ::~hift lever in neutral and enter 
shifter forks iuto ch~teh slet:>ve::;. 

(1;5} Align t::nvt~r, ea<><·. and gm;kd hnle:;; and install 
<'ap~t~n~ws and lr)(~kwaslwrs. Tighicn capserews to 8 t(• 
15 ft-lb torqul'. 

(J ·1) In,;talll1oorpan sc:etion and floor covering. 
(V1) [nstall floor trim boot., trim ring. and shift 

l(~vt;r knob. 
i 16) Check transmiiision for proper shifting. 

TOWING INSTRUCTIONS 

All Jeep \'ehide::; can be t.owed at. reasonable and 
safe speeds (such as ~pecifiNl hy state law) for any 
distaflce by follo\ving the procedures J:,r:iven bdow. 
Should it be necessary to lift the rear wheels and 
tow the vehicle in reverse. be sure to remove the 
front axle shaft driving flange~t to prevent the front 
differential from rotating. 1f the steering wheel on 
Cherokee, Wagoneet·, and Truck ~lndels cannot be un
locked, ust! a dolly under the front axle. 

CJ Models 

Shift the transfer case and transmi:;sion into 

NEU'rRAL. l'he \'\~hide can tht'n ht.• toweJ forward or 
back\.vard with a.ll fm1r wh~.·d:;; on the ground. or for
ward with the front end r;·tiswl. 

Cherokee-Wagoneer-Truck 

With Ignition Key 

With the anti-theft ignition key in tht• off position 
(to unlod< the steering whee!1, shift the transfer case 
and tran:~mh>sion into ll('llt.ra.l. 'l'hc V(!hicle can now be 
tow<:d forward or backward with all four whN•Is on 
the ground, or forward with the front end rai:.;ed. 

Without Ignition Key 

lf able to ~hift manual transmis~ion and Model 20 
transfer case into neutral, the vchidc can be towed 
witb the front end raised. SteNing is locked. 

If vehicle is locked and manual transmission and 
Modt'l 20 tran:.;fer casc- cannot be shifted, remove rear 
propeller shaft or use a dolly undet· the rear wheel::~ 
and lo\V with the front end raised. 

Should the driving flanges be removed, a cover 
should be irnpro•;isf!rl that will prevent dirt from en
tering tht~ wlwel bearings. 

If the vehicle is equipped with free-wheeling selec
tive drive hubs, there are no driwl flanges to be 
removed, and it is only necessary to lock the hubs in 
the free-wheeling position. 

MODELS T- 14A AND T -lSA 3-SPEED TRANSMISSIONS 

Assembly. 
Cleaning and Inspection 

DISASSEMBLY 

Page 
6-6 
6·6 

tl.l Remnvp serw.,,·s whid1 attad1 tr~nsfer ease tn 
tran!:imi;;.sion. 

iZj :3ep:-\r:~t~:· tr~tn~ff'r ~!<t~(~ <.nd tr<m:-..r:: isakm. 
(i~l P..!~mnH~ nut ;;:.nd flat 'Nai!her whid1 a~.t;~(·h 

t~·an~fer i:ast:• drivi' gNtl' I(/ ruain :~!1;1ft. 
(1 \ R!~mo·.:e gN1r. ad:·lpt..;'r, ~wd spr-H:er ifig. !;-:) 1. 
( 5) Rc>.moYt~ main drive gear beHring cup and gasket. 

g'Ui'k•~t. 
(i:;) Hem'J'.e r!l.<iill dtivl':' ;t.<:~M· bEoa1i:1~ sn~p ring anti 

tWlin shaft tw;).rin;.:; ;;nap riril:t:. 
(Tl R\~Wt"~:·~~ rr:!lin tirive ~'.1:-eu· butdng and main 

~brft ht>aring. t;;:>t: Dearmg l'.d~el' 3t!t W -~·:29 (fig. t;-.t 
aad ~ ... f.,/. 

(.~• RenH•ve rnam d!Tv(' ;reat· from c;.~('. 

Disassembly ... 
Shift Control Housing 

BEARING BEARING 
ADAPTER SPACER 

T.C. DRIVE 
GEAR 

NUT 

FI..AT 
WASHER 

J42580 

Fig. 6-3 Transfer Case Drive Gear 

NOTE: T·l ,/,•1 W'I.S!: h~: ;~hi;'it~d ilt.to ~.'f.'C'/11d ve•U posi
{.~O'fi to 1.rt::~rir,i! r~~·,_t;o·~.'~JI ~~I' {,,:,t;,~·~!i. 11iH1j:r li/1ul (lf'fi.'J.· co·~~t~;r; ... 
hi:!J. 
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6-4 3·SPEED TRANSMISSIONS ------------------YI 

Fig. 6-4 Main Drive Gear Bearing Removal 

Fig. 6-5 Main Shaft Bearing Removal 

Fig. 6-6 Main$haft Gear Ass~mbly- Removal 
and Installation 

J4258 1 

(9' Rc•:1.l<i\. ~ L1ain shaft :1nd l!,(~a r::< as ttn a~:>'' m biy 
thrc•ugh r.f{Sf· r.uvt·r open ~a~ :~s ,;h!)\.', n :.!~ fig;.11·;:! ~-(i 

(1UI R(:n:/.)\·~ lod: plate by ta;.•pi;~!g 1i~·htiy on fronr; 
''n<l of emmter'ih<lft. <H~d r.::·','e~·~,·, '.:iio:-i.· ~!:aft. 

Ol! H(:mo·.·.;: b:k ,,l,;t . .; fn;r'r :-:.lotH i.n Hh~ft~ ffi,~. 
t;-7). 

il11 Usin~ Ar.-h•):r T'J:'•i ·~v-a;;;, v.!i.th 'T'-H.A. or Arhcr 

COUNTERSHAFT 
J42584 

Fig. 6-7 Lock Plate Remo~ral and Installation 

Tool W-3:12 with 1'-15A transmission, drive 
countershaft: r£'arward, out of case. as ;;hown in figure 
li-8. 

NOTE: Crmnfer_..:hojt ge(lr t!St;r.·JI·tb/y drops to bottom 
of case. Usi?t!J Spt~ci.ai Arhor Tool ens·ure.'l tha.t rotle.1· 
bw.rings rett/O.:i.n in counte1·slu~t't _qea.1' hub r1:11.d IYtO.J.J be 
rwm.m:ed a~ o.n a.s~mnbly. 

(13) Remove countt:rshaft gcal' assembly and t\.vo 
thrust washers. 

(14) Remove spacer washers, bearing rollers, and 
spact~r from countt!l' gear htlb assemhly for inspt~ction. 

(lfi) tising Arbor 'l'ool W-336 with T-14A or Arbor 
Tool W-337 with T-15A transmis:-~ion, drive reverse 
idler shaft rearward, out of case (fig. 6-l./,). 

(It)) Rt'move rcvet·s,~ idler gear, washers, and ron~~r 
hearing!'! as an asst~ m hl,v (fig. 6-!1). 

W-335 (T·14A) 
W-3321T·15Al 

\ 
7-r 
.. , !~ . 

. ..,.-: 

COUNTERGEAR 

COUNTER SHAFT 

·----,.~-~~~-·."""k~·= 

Fig. 6-8 Counte!Shaft Removal and lnstalia1ion 

1.17) Rt:'mir~·e dut<:h huh ~ll<~P 1·ing :· .• nd seennd-third 
syndmxjwr as~e:dJ\y frf;m m11iu .:~kdt lfig. i.i-10). 

08) n(;.)JHJ\'e seeond-:-tpl?.(~d gear fr(\Jn nmin :"h.u.ft. 
tl!f) J{,n~:!.Wt':' re.'ii:'r(o'<: g•!.;lt fnm1 m&ili ;:;/w.ft.. 
(~~()~ R~~mo~;..:: d<Hfh hnh :;n;·l!l ring <>.rd J:r;>~: 

5~":'lot.hror. i?,t,.•· l\!')ciCmhl~· fn:•m ::·::-.1 n •51·!af1. !}~;. I:;.J.l :· 
~ Zl) R(:mo·,··.~ (m;r '~lWt;G ~~car f:-r;m main sh;!.f'l. 
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J'l------------------3·SPEED TRANSMISSIONS 6·5 

W-336 {T·14A) 

J4258G 

fig. 6-9 Reverse Gear Idler Gear Removal and Installation 

SECOND· Hit AD 
SYNCHRONIZER 
ASSEMBLY 

J425!H 

Fig. 6-1 0 SecondwThird Clutch Hub Snap Ring 
Removal and Installation 

Fig. 6 -1 1 low Cl~rch Hub Srwp Ring 

Removal and lnstailafion 

Synchroninr Assemblies 

Sec:ond-Third Syn,hroni:zeJ Unir ·· Dismsoe.mbly 

(1 J Renw1·e $pdn~; ,·rm 1~ ''n ,;;J.d; H:.-)~~ of ,,,r:,:i}. 
(2) M;trk ~lt>1~v"' a:nd k.cb t·e.tc.rc ;;;;~p:.ll'~Jt\•·>~r, t·) u:. 

sure prop~.'r ins tal.hnion at as,.f.!m l )ly 

(;)) Relll(l\' \l hub from siecvt•. 
(4) .Ht•movt:' thrt~t! synchronizer plat.ef1 from third

:<pced ~icle of. !td.l . 
(5} Clt:an and insp~t ~yuehronize1· a~semhly IJ<l.l' t.s . 
(.fl) A~;s~mble ~ynehroni.zer in rt:ve~t> order of uh;

a!llu~mhly , making certain the two synchron.i.zer 
spring openjngs are installed 120 degrees opposite 
each odu•r, with spring tension opposed {f ig. 6-1.2). 

SYNCHRONIZER 
SPRING 12) 

CLUTCH 
HUB 

J42569 

fig. 6-12 Second-Third Synchronizer A~sembly 

Low Synchronizer Unit - Disassembly 

Th~ low !>ynehnmi:r.er assembly is sr.rvic.ed in lh(! 
same m:um~r ai'i second-third with the exception of 
one syneh ron iZ(!r spring (fig. H-1~3). 

NOTE: Shm tfrl a iiifnt·J,mu:i.u:t a~>scmbly feith.m· lm.'.'
'111d · rt·?'t'~·' rst~ or f! eC(md-IPMl-h~·yhJ be reploo:d j(;t· 'rn:11 
n;:rJ.srm (fn a. f7ooT .~hzft tr·o·n,<;m·is!51:rrn. the ~hij1. j(wk 
tho.t op.:;·rrJ.t.e~; the iiyttd,roni;,~fr lwi.ng replaced mttst 
/, m:·e ML 1:d<-~nt·i,f.tti.no lett~w A. o;ppert,rin.c; fv .. ~t uw1E:7' the 
shu.lt hole on I he sidt} t:,ppo~;ite the pin. If the letter A 
dof~i> n(lt tl]1J.itlru· on the e.ri.~ tin{) fork, !.l ·m.t~.;;t be rc

pla.!;E:d. wi.t h (/.. letter A ,I(Yrk. 

SHIFTER 
PLAT E 

ClUtCH 
St..EEVE 

Fig. 6 -13 Low Synchronizer Assembly 
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6-6 3-SPEED TRANSMISSIONS -----------------n 

CLEANING AND INSPECTION 

Wash tra.n!lm i:;~ion ~ast• insich~ and uutside with 
cleaning solvent. 

Checit lx!m·ing; and !;haft bores. InApH<.·t th~ ease for 
cracks. Check the front and rt!Hr l'at(:s and t.lrcs~ off 
anv hun·s with a fine mill file. If erac~ks nr~ f()und and 
b<J~es art! not true, replace the case. 

Clean and inspect all gears and bron;,e blocking 
rings fot· cracks, chipped or cnu.:hd teeth. or exces;;iye 
tooth wear. 

NOTE: U.7~enm.•er on~i.l t~·ansm.I.SS'I(Jrl oe(T,r require:>. 
replnceme1d, thl:' gea:r u;ith 1;1hich it meshes sho·uld 
fll,•;o be ·repla,:ed. 

Inspect all bearings or bushings for wear or 
damage. 

Make cert~lin that the Se(~ond-third and lo\\. 
synchronizer cluwh sleeve slide freely on the clutch 
hub. 

ASSEMBLY 

NOTE: Lubricate all inte-rnal ttnn.~1rn~swn parts 
bej(Jre as~>e?nbly w1ing SA.E 80 Geltr Lub-rica;ri.t ~~f .4 PI, 
GL-4 quality. 

(1) Position reverse idler gear with Arbor Tool 
W-::i36 with T-14A or T-337 with T-15A transmission, 
roller bearing, and thrust washers in cMe. 

(2) Install reverse idler shaft forcing out Arbor 
Tool. Make certain slot end of idler shaft is enrrectly 
aligned to receive lock plate (fig. fi-~1-

(3) Assemble countershaft renter ::>pacer. fom· 
bearing spacers, and countershaft bt-aring rollers in 
countershaftgear hub assembly. 

(4) Using Arbot· Tool W-a:3•:i with T-l4A or Tool 
W-332 with •r-15A transmis~ion, place center spacer 
inside hub and insert Arbor TMI in spacer. 

( i)) Placl:' a bearing at each end of center ~pacer 
and load bearing roller set. 

(6) Place a bearing !>pacer at each end to c:omplete 
assembly (fig. fi·14 and 6-15). 

(7} Imstall large eount~~rgear thru:'il \vasher in 
front. of case. 

SPACER 

~' ;., /-
ARBOR . 
TOOL ,, 

ROLLER 
QEARINGS 

Fig. 6-14 Countershaft Gear Bearing ArbQr 

COUNTEASHAFT :·; 
I . 

~· l 
·.•···· .,. ---

COUNTERSHAFT 
BEARING 
ROLLE AS 

SPACERS CENTER SPACER 

SPACERS 

J4Z592 

fig. 6·15 Countershoft Bearing and Spacers Installed 

{8) Position small thrust washer on countershaft 
gear hub with lip facing groove in case. 

([~) Holding counter::;haft gear assembly in posi
tion, begin installation of countershaft in rear of case 
with lock plate slot tow:ud rear and slot aligned with 
sloL in reverse idler gear shaft. 

(10) Press shaft through gear h1.1b assembly and 
into ea~e front, forcing out Arbor Tool (fig. 6-15). 

(11} Locate lock plate in slots or reverse idler shaft 
and c:ountershafL 

(12) Tap two shafts alternately until lock plate is 
tight against case (fig. 6-16). 

{l;J'; When a.~sembling main shaft. first install main 
sh~ft ltnv gear and bronze blocking ring. 

114) Im;tall low ~ynchronizer assembly, then install 
:>elect-fit snap ring (fig. 6·11). 

NOTE: Main .-:ht~ft snu;p riny.~ are sel.ect-fit to 
eliminate clutch h?J)J a:nd ma;i?l f/ri1!(:. gea1· {)e(aing end 
r;hw ./1-:[a.k<' certnin. correct snap ·riniJ -is in3talled at as
SI.i'tnbl.y. 

(15) Install mam shaft S('Cond gear and bronze 
blocking ring. 

06j Install liecond-third synchronizer assembly, 
then install ~dect-fit snap ring (fig. 6-10). 

(17} Install r~~vcr!-i'~ gear on main shaft. 
(18> in;::;tall main shaft and gear assembly as a unit, 

throlllo!h tnp eo,·er opening of trans.mission case (fig. 
6-61. 

(1~} !nHl;•ll l.lf'(•n:r.~; blocking ring ontfl Sf~cond-third 
f!yndH'<Jui;~~~r a~semhly. 

~ ~~~: bstaU mair~ drl·:t~ g'~ar roller bcarin~s t1sing 
petroletHn jel!,l.' to hoid hearings in place (fig. H-171. 

(2li ln~t:~ll main drive gear and oil retain~r washer 
{~iingcrj into (!ase with cutaway portion of gear JJQSi

tioned duwn·ward tQwnrd cuumergl~ar assembly. 
(2:!i Guid~ main driv<• gear •.mto main ~haft using 

f•an: 11<-t tf! drop rnllt~r b·~a:-ings (fig. f;·18 ). 
i~~i.:i ln~t:'l.U rrw.:n dr:O;f! g£~ar and main ~h<tft. bt-ar-

itJ~<; tl:'ling B('a.ring Instaih~r S(•t W-;J31 t.o~etht!r with 
Thn•~t \-,_~k+i' Tool \\'.;:;:}! with 1'-l·L\ or W-8:.~) with 
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,.1------------------- 3-SPEED TRANSMISSIONS 6-7 

REVERSE 
IDLER 
SHAFT 

LOCKPLATE 

Fig. 6-l6 lock Pl<1te lnstollotion 

ROLLER 
BEARINGS 

CUTAWAY 
MAIN 
DRIVE 
GEAR 

J42593 

J42594 

Fig. 6-17 Main Drive Gear Roller Bearing I nstailed 

T-1 fi:\ to pn~q>n t da magt:' t.(J synchron !ze1· tLtteh. 
(2'!) ln!itall thrufit: yoke tool int•:t t>C<:IHlfl spr.cd g(•ar 

groove and between main drive gear (stc~d 1 P.bHeh 
U·Hh and brum:e synchronizer ring-. thw both be.trillg 
drivers and a br~c.k~tp block whf.:n dri·;ing bea:-in~~s intv 
po8it:ion ffig. G-l~l and ~i-20). 

12fi) Im1tall nu:in dr'~·t=. g~<:J· :~!'ld :!:ai:l !:'.h::,J;: iw;;~r.·i.c~ 
~nar) :rirw;:. 

NOTE: Tht'- i'lWin ;;huff bc(l.!·in[! .<~;wp rt''.!/ 1.0 I; Oh 
1·n.ch fhir:km· f1,,,1.'fi. the nwJ!l drhx tJ•it/.1' !)em·iu:t :rluq, 
·r·ino. ~Dtke Ut'l't,; to .; ns tnlt ptti'!JI.>r .'n!•l.l• t'?'·li 1:t f J, ,•,;·~ 
b)(:(( t /(nt.:l. 

~· 2t~) ln~t.al i n:t~:. in sh~±"t: t"(~H~: he~n·i.r:~ ad a;:,tc:r· !' sp::u~~~ !.'. 
transfer CR~t· dr·i~h'! ~~t·ar. flat vlas:·h~!', ~i.fjd •;.l_r~ .. 'l'h_{h;(:n 
nut lo 1i$1Ho J 71)fi -H)! fig. G-<~ J. 

( 27) (:heek thr: ln~.i~.i. dJ;~ i.'l.,=; t.H~·;] !'lH.~!. l'~~!.!t.:•~:.it.•l" c)} i 3~:J. 

J42595 

Fig. 6-18 Main Drive Gear Assembly Installation 

~ · 

SHORT 
DRIVER 
TOOL 
SP-5364 

.I 

WOOD 
BLOCK 

THRUST 
YOKE 

/TOOL 
/ W-334 

LONG 
DRtVER 

L:. /

TOOL 
W-331 

.. . ... '· ~:. ·' .:.: ..... >~·~~~~~<{-i..::.· 

J42596 

fig. 6- 1 9 Main Drive Gear Searing Installation 

LONG 
DRIVER 
TOOL 
W-331 

I 

wooo 
B'LOGI< 

SHORT 
DRIVER 

/

TOOl. 

... SP-5364 

J42597 

Fig. 6-20 Main Shaft Bearing Installation 

l( c~P::).i j~; WIH'rt Ill" danl<'l.g"P.d. jt; nlti;:<(, lJ(~ r<~p(a~erf (1';~. 

\:O .. ·?l.J 
;·;,.~s) lnr-:~:,.~1 ~!!,,!.:1 dd._ . .,. ~{~~:it ~>~~a;ing n~tahwr p.askN 

:u1d ra:·t~~lnc!· ~c.~;,~ernh~:-..- !\-.lHJ:f~ <.x~rt.~-t.ln ~j\~ drain ho~(~ f-Stt>t 
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6~8 3~SPEED TRANSMISSIONS-----------------~1 

J4259S 

Fig. 6-21 Main Drive Gea' Bearing Retainer Oil Seol 

Fig. 6-22 Main Drive Gear Bearing Retainer Installation 

REVERSE 
GEAR 

LOW-SYNCHRONIZER 
ASSEMSI.Y 

Fi9. 6-23 Main Sht~ft Gftor Train Neutral Position 

in th~ rebill(!l" hr;:.:sin~ an!~ gasb:~t an?. aligr.~:d. 
(:29j if!:>i.;~l,! fr.:try-:;~ip<! tlf'ff!Wi-1 <mfl v:a::thf>['!; lftg. 

~i-~~2 .. t. 
WO) ln~u~ll trl.ln::;mis.:';.·:f•n <~~\sr~ 1'<_;'lE'l' gao'\ket. and 

g;J.sl.;.pt. 
i.;31.) Jr:.~.t~.:J ~.rc~n~:f(:.:r {~a:~re- arV\{~ g~.~a.r 3(ja~~f..lr!. dri:•.:t: 

~~·~~~.r, ·;'\ .. ~~h<:!r . .c~~:i.! lt~tal:.~ng r.··~.lt. 

1:3~) As~emhlt' transfer ca~«' to t.r:.msmi~sion using 
new ga,;;ket. 

SHIFT CONTROL HOUSING 

Disassembly 

!l) R€.·mov~ TCS switch and backnp light switch. 
(2) Remove shift rail sealing plugs from nmr of 

control housing. Plugs may b(~ ea'::lily removed b.r drh·
ing them sich1ways in l.'ltlre then wying them out. 

(3) Place first and n•vet:;(J shift rail in first gear 
position. 

1-1~ Remove roll pin from fir1:1t and reverse shift 
fork and rail. 

(6) Slide first and reverse fork n~an.,·ard ~uf

ficiently to ex.p()se roll pin holP in rail. 
1. 61 Inser-t a tapered puneh in roll pin hole in shaft. 
{i) Rotate first and revers{' r·aiJ toward second and 

third rail to align gt'OO\'e at rear of first and rever$e 
rail with intt~rloek plunger. Slide first and rt>verse rail 
forward a~ far as possibk 

(8) Remove interlock plunger·. 

SHIFT 
RAIL 
ll.OW· 
REVERSE) 

. ···· ..... / /,....-·~·;,·>.1" 
'·.. . 

"··~··.· .. 
@ :; ~~'ic:,, 

(SECONO
THIRO) 

SHIFT 
LEVER 
SUPPORT 
SPRING 

SHIFT 
RAIL. 
CAP 

Fig. 6--14 Three-SpP.-Od Transmission Shift Control 
Hou!!i11g A~sembly Seqvence 
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,.1------------------4-SPEED TRANSMISSIONS 6-9 

NOTE: 
ball holes 
spring. 

removing the rail, cover the 
a cloth to loss ball and 

(9) Rotate first and reverse rail away second 
and third rail and, at the same time, push rail rear
ward out of control housing. 

(10) Remove roll pin from second and high shift 
fork and raiL 

NOTE: Before removing the rail, cover the poppet 
ball holes uJith cloth to prevent loss of ball and spring. 

(11) Remove second and third shift raiL 
(12) Remove shift lever retainer spring and shift 

lever. 

Assembly 

(1) Install shift lever and retainer spring. 

NOTE: Small end of .spring cone should be against 
lever ball. Be sure spring i.s snapped in behind .shoulderB 
in cover. 

(2) Slide second and third shift rail into housing to 
poppet boss. 

(3) Insert poppet spring and balL 

(4) Compress ball and spring and slide rail just 
boss. 

(5) Rotate rail to position lever slot toward 
center of housing. 

(6) Install and high fork with flanged side 
of fork toward front of housing. 

(7) Install roll pin. 
Hold first and second shift fork in position, 

with flange of fork toward rear of housing. 
(9) Slide first and second shift rail into housing, 

through to poppet boss. 
(10) Insert and compress poppet spring and balL 
(11) Push shift rail as far forward as possible. 
(12) Install interlock plunger. Be sure second and 

high shift rail is in neutral position and that interlock 
plunger contacts rail. 

(13) Rotate first and reverse shift rail until notch in 
interlock end of rod faces away from housing. 

(14) Move rail backward until end of rail contacts 
interlock plunger. 

(15) Rotate rail to align notch with interlock 
plunger, then move rail as far backward as possible. 

(16) Rotate rail to align roll pin holes in rail and 
fork. 

(17) Install roll pin. 
(18) Install shift rail sealing plugs, backup light 

switch, and TCS switch. 

MODEL T -18 4-SPEED TRANSMISSION 

Assembly. 
Cleaning and Inspection. 

DISASSEMBLY 

6-12 
6-12 

NOTE: Refer to figure 6-25 for Model T-18 4-Speed 
Tran . .;;mission partB relationship. 

(1) If transfer case is attached, separate it from 
transmission by removing attaching screws and lock
washers. 

Remove shift control 
transmission. 

the end of this subsection. 

from of 

(4) Remove nut, transfer case drive gear, 
and spacer from output shaft. 

Remove case adapter 

Remove oil seal from au<tt.JL•er 

n "'"'n·n seaL 
Mark direct- and 

if 

hub 

Disassembly 
Shift Control Housing 

and-third clutch sleeve to make certain these two 
blocking rings will be assembled in their original 
relationship. Also mark blocking ring, low-and-second 
clutch hub and low- and second-speed gear (fig. 6-26). 

Slide low- and second-speed gear toward rear 
of transmission case. 

(9) reverse shifting arm and reverse 
reverse idler gear. 

Remove arm reverse shifting arm pivot. 
(11) Move and gear into 

retainer 
from main drive gear and 

gear ball bearing 

race of 
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6·10 4 ··SPEED TRANSMISSIONS ------------------~1 

..... 
..... 

// 
/ .· 

Hg {': ... ':(15 M~-el 1·18 4·Speed Transmission E•ploded View 

/ .· 
/.· 
/ 

.• 

' / 
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------------------4-SPEED TRANSMISSIONS 6-11 

RING 

DIRECT 
ANO 
THIRD 
CLUTCH 
HUB 

SECOND 
SPEED 
GEAR 

LOW AND 
SECOND 
CLUTCH 
HUB 

l.OW ANO 
SECOND 
SPEED 
GEA R 

{ '·, 
'-....1 

BLOCKING/ 

I . MAINSHAFT SF.COND SPEED 
SYNCHRONIZER 
ASSEMBlY 

DI RECT 
AND 
THIRD 
CLUTCH 
SLEEVE 

~ \\ 
~ '\ ... 

SHIFT ING 
PLATE 

\ 
DIRECT AND THIRD 
SYNCHRONIZER 
ASSEMBLY 

Fig. 6-26 Main Shaft Assembly 

NOTE: if may be ner.e.~.~!U"'!J to d·rive the m.aiu shoJ"t 
·rMr?,i!a.rd f1y stt·iking the e.rut of the rnw:n driw! oen.r 
uith rl le(ul hr1:mmer to w:t fH<}]tcie1/.t clearance to in
.<:tl/.ll the bf'rxri no p•lllerrJhtl.et;. 

( 18) Slide dirt)Ct- and third-dutch sleeve to rear 
(third-speed) position. 

(19 .1 Separate main sha ft assmnbly from main drive 
gear. Be earcful not to loosen any main shaft pilot 
beari ng rollr.rs. 

(201 Lift main shaft as~wmbly out of tr<1nsmi.ssion 
case. 

(2!'1 Hemove main .drh·e ~ear from t ransmission 
ca~t·. 

{22) Removr. main shaft bearing rollers from gear. 
(~m ~1ark rehtion~hip between synthrunizm· huhg 

and splines on main ~haft 
t'24l Hegin di>;assemb!y Qf ma in ~hn.ft assembi:r b~' 

remov ing -:::na;-' ring wh kh holds djrPet- and third· 
8Vf.lt:.hr(I:'Iiu:r a:"~~t>m bly r;n niu;.r~ "haft . 

(~5/ Rf:JnOI''(; :~·on;: blo<'k tir;~~ fr(lm front r•f shaft. 
(2f.) Slit~e tl i.n~c:t- and t.)ii1'd-Sy!~<:hroni;:er :t5SC:'mbly 

and third-~w~~i gf;ar assembly uff m:1in shuft . 
(2'7} l~1 ·mm·e snap ring at n~ar of main ~h<:tft. 
~2~J Sl id<' ~eeond t;yr.ehr<mizer a.~sembly and hlock.

itw ring (•ff ma.ir: shaft:. 
\;!.~)I If :•:.- nch ro !~ i·u~r ~J.SSt':! 'Jn bli('s <.In~ to b·~ rli;;as:>r=. m

bled ;~nu ::.N·..-i~l!d, pn,.cr!t.:d a~ f(rll r)w·s: 
(<; 1 Wr:·\rJ ~~-~~.,HHi-'lpeerl .:'l;·:n~.:hriJni·wr <1"lS(cmhJy iv 

~, 1 : 1IO~r. t\• rn-e-n.::n~ \;·.<;inf.~ loek h:.l.l'le and <:;pl'iJ>g!'!. 
(lJJ Push dutr·h hul; out ,)f lo·vo.·- ;.wd gt\cond-~pet:.•d 

gear in opposit~~ direction ot' ~hift fork groovt~. 
(30) Remove. doth and lift halls, springs, and plates 

out of hub. 
(31 J Rt~move luck plate for cooml'·r:;h:.tft. and rever<te 

idler gear shaft. 
{321 'Use pry bar in slot. of rcvt:>rgr. id ler.· w~ar ~haft. 

to lo,)S~n ~haft. Slip t't' V(~ r~e idler gear ;:; h;.lft out. of 
housing and gear. 

(~~:n Lift reverse idler g-e<~r a.l:lsembly fm rn. t.ran~
mission ca.&<~. 

(34) Drive eountl'rshafL \t)\>ard rear <•f t.r:.1nsrni~~i(rn 
c.ase using a heav~· br-ass drift. 

(35} When countershaft end is approx.im.ntel_y even 
with inside of transmissi(>n ('a:;e, ll::le a tlummy shaft. 
to force it cumpletc!y mtt.. Sine~ a dummy shaft is 
req uired fM a:-~sc.mbly, muke nne a t. ~hi~ timre. 

( a1 Cut s tei!l l'•)d t,(, !U~!)! ndH'B }(lng . 
(h} Break ~harp ..-~dgt'il with a mill f!, .. 
~~~~ Ke1.:p ,I<.tmmy ~haft in oYrntact w!::h. 

c:ountf:l'!'hafi. at all tim,::s t<:• r.•r.ev•'i'\ :irt)f.:piJ~.g bf:ari::g 
rc•'lkrt" •)J' thru·>t W;l:'ih~r~ . 

{i16) t't.a(•t) dnnrrny ~~'1::d·! in !_l()Rith:>rl C7\.l1ll rrL:\t:~e tr~~n~>
mi,:;ion enso:: nn if;.-; 3ir.k. Car·(;fnJs rnH cronnt.er.':lhaft 
J(ear ('] nstt~r c••.it i)f t:t1:><". 

(3T; Complr.tr~ db.::!S:>f:'rnbl,\' hy ee.owvir.g d!nnm: 
!:!haft, th r~ ! .:;( w:1,;hers, f •)1.<!' ~c~t~: f•t' i>·:-~ri]•:!, n,,l\c-r::;, :.nd 
::.pa<~f:~ rs . 

{::lP.) H~movc~ u!H' C'•f M\aj) r t ng,~ and tnp OH t W<l·.~~·.·~rs, 
la)th et~~t~ <rf bearj nP.: !*' ll~i.:.r.~: .. (:f.l:"tf:r .~~J;~!J.':t~r: ar:;d i·; t <·:~c•v(> 
\.(' db;a.!~~;.;t:·rnbl<~ rt.,~·f'!'S(~ 4'! ' /Jt' ;~~•-lt' :-ts:~t:•r( .. ·~·:·ly 

<;-;9) Jkn;ove reH-,<·1 ini.n.g snaJ; r·in.~ 
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6~ 12 4-SPEED TRANSMISSIONS -----------------"1 

CLEANING ANO DISASSEMBlY 

Tranl.:tnli~Ssion ea:-1-e and all eompon1.mt parts should 
be cart!fully tl~'an1>d so 1hcy {~an ht~ thoroughlr ex
amint~d. Whenevet' an;.• transmisHion gear re•~uircs 
repluccnwnt, the ~ear ~·ith whkh it me:>ht-8 ~hould 
al.so be 1·eplaced. AJ-..,·ay~ u~P new gasketH, oil ~(·.ab, 
and snap r·ings when a~;.;emhling the iransmi:.;sion. 

In~pert transmi~!'!ion c<tse ff)r cracks, b~aring hos1w:> 
for wear or scoring whic~h would indkate that 1Jw 
bearing has he<·n nwolving in its housing. Examine 
ball h<·arings for t•racked races and worn balls, for 
press fit on th<~ shaft~ and for tight fit in the cas~\ 
bores. Ins[J('t:t teeth of ~1ll g(~ars for cra<:kR, chips, or 
spot.B wht:re case~ hardening is worn through. :Main 
shaft gears should slide on and off snwoth!y without 
exel'Ssi\·e IJlay. Inspect synchro-blocking rings for ex.· 
<~t~ssive wear or a ()itted condition on lhf~ tat)('n~d area 
of t.h<~ ring. If the condition of the thrust washers is 
douhtful, replace •vashet·s. 

J42604 

Fig. 6-27 Front Bearing Removal 

ASSEMBLY 

Reverse Idler Gear 

NOTE: A -'!11iJrll o.mmmt f~f pefmleu·m jelly 1rill a:id 
f"ts::;e·,n. Mu rmd prP1i?:de iu-!tiall!tb r·icfJ.h(.m .. 

~lJ lr;stall ::;nap ring ir. o1w end of re~:erse idier 
gear. 

(2) \Vit!: im'-t:.J.'t(~(: snap ring di<! down.. plncn 
thrust \\'a::;hl'r irtf(> gf.~ar ~w!·•: aml ag:1in::.t. snap ring. 

(:{1 fn~tail slet~H: int.o :ze;-\t' b<•l'e <~JH! inst!rt \HW ::-et. 
{H?) of roliH bearin~~. then in;;t.all :5P<we:r, 37 more l'Oi· 

ler l.lt'r~ring~, <><·wrHI l hru::;t washer, and ;:;nap ring inm 
2't':.l.l'. 

Coontershaft Gear 

f j J A::;~•:wb!:: (If !;NtH7.(~r-shu.ft t.::ompN•(•n L'!. ard tn 
st.<dl'ltion j;f f'<:tti:!t(;f'Sh:-~.fl. irJh! tra:~:-mi:.siiHt ~n~•~ ii-i 

accomplished with .a dUlnrny shaft of 1-t/8 inch diame
t~.>r by 9-1/2 inch length. 

(.2) Lubricat£• b(~aring Rpacf!r sl<!eve, and install 
~let:ve and dummy shaft into countt!rshaft gear. 

(:.n InsHrt on~· ~pttcf!r Mer dummy shaft against 
spa eel'. 

0) lmwrt 22 roller bearing~. 
(fl) Jnstwt fH~c1md i•earing spaet.>.r and 22 more rollr>.t' 

hearings. followed \vith a third spai~f~r. 
(6) Repeat this opt!ration ar the opposib~ end of the 

t:ountershaft gear. 

Second-Speed Synchronizer 

NOTE: U.<;e t!iir·d- and jr.)u.rth-.. .,peed sy1u:hrorrizer hub 
to aid irt f1."l.'wm.hltl (~f Sf!cm1 d -speed .'5 {ftU.: lmmi zM'. 

{1) Place hub flat on work bench. 
(2) Place serond-speed synchroniz(>r sleeve over 

thirrl-and-fourth ~peed hub with shift fork groove 
down. 

(:~} lm;ert SC('ond-speed synchronizer hub into 
sleeYE:' with poppet ball holes up (fig. 6-2fl). 

SECOND SPEED 
. SYCHRONIZER 
. HUB 

/ 
TtfiRO-FOURTH 
Sf'EED 
SYNCHRONIZER 
HUB 

J42605 

fig. 6-28 Supporting Seton<I-Speed Synchronizer Hub 

J42GM 

Fig. 6--29 An~mbling SP.<ond-Speed Synchronizer 
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n------------------ 4-SPEED TRANSMISSIONS 6-13 

( :l) ln~ert. shifting pl!lteR in Blot:-< of hub. 
(5) Install poppet sprin~ tb.ruugh shifting plate. 
!til Comprel'l:-i ~pring with llCII~Jlc~; h;~ll while pn~~:-;

ing on shifting plaw nntil poppet r•~tll il'> h1dd in po:.:i
tion by syncnroni:wr sh'!e~ (~. Rt:fJ('at; th i~ opt·:rat.ii)n un
t it t:hret.~ sh tft.ing pl:tt(~l:\, poppet ~pt·ing:5, ;i.nd balls ;u-t~ 
started into sh:r~ve. 

(7) Comvlete assembly h:v Jm'ssinJI Jown on hub 
and pulling up em ~ler.\'C (fig. i.\-2!l"i. 

Third- and fourth-Speed Synchronizer 

(1) A!:>l:;etnhlt• third- and fourt:h-1'lpt~ed !-!Y nehroni%tol' 
hub and slct>n~. 

(2.1 Align marks previously painf,t~d or etched 
bt!fore disassembly. 

c:{t lm;ert tht·t'e shifting plates in :-;lot.~ of huh. In
stall retaining rings sn that Ollll tmd of eac·h rmg lR 

hooked into the same shifting plate (fig. t)-;~(1) 

.142607 

-Fig. 6-30 Synchro-Piate ond Retainer Installation · 

Main Drive Gear 

(1 l ln:;;tall. 22 roller bearin![s •.vi til pett-.:.leum .i•·:lly 
intQ borle' of main driv~' g:ea.r. 

(2) Coat bl<,<~king :-ing with petrol'<'um jf:lh and in· 
stall.on main dt·ivc gen.r. 

Main Shaft Assembly 

~haft. 
(2) In~taJt rl·;{":.~.st. ·.~·~ ·~?:.~r~~'r t~.· ·~·)·\ '.r~~::r lJor~·: ::.o'·"~-~.E"l; 

the fro lit of 111 <·!in sha.fr .. 
13) In:'ll.d1 ~nap ricg. U~>. ee.rl;:,:n .;;tep b·.•re •Jt thrn~r. 

waHh*:·r fit!' (rver sn<.tp t·irw !fi{! (i.~J~l. 
d} Vrnm r.•~~ir of main shr:fr, inst;lH -:;.::cor.(!·.;;pt.~ed 

gt~ar rear ~.nat' ring, bh..tt~:lug !~inf~:; ~~~ef\l"~d···.~p~\·~d 
RYii(.'h!'\)nizl~r unit :u~d ;;:;,l::J ri•l).[, 

NOTE: .'if'<:on.t{~pecd :J!!n·:hr\J1ti.<:~·:r -~fer:-.:<~ ~hilt jbrk 
(;rooc·e rnu,;;t. b~' !(J,mJ.rd rem·(// IJi.l]?([ .,hrdl uio. ().;JJ}. 

J42608 

Fig. 6-31 Second-Speed Gear and Washer lns.tollation 

GROOVE 
TO REAR 

J42609 

Fig. 6-32 Second~Speed Synchronizer Installation 

{5) from from. of main sh;tft. install third-speed 
gear·, blocking ring. third- and fourth-speed 
:~ynchroni~er a~sP-mbl:v, :'!nap ring and main drive gear 
roller hearing thru~t \vas}H~r. 

NO'f}~; ThN·d- r.md .f()m·fk8iJ<'I?d .'!Jf'lt.cltro?lizer uuit 
1nu .. ~t f><. tn::;f(lilcd with cJw mjfT(;./ .-'ide (~t' hub towa-rd 
Ji·ont of moin .<Jlwft r!iJ iLS:JJ. 

CHAMFER 
TOWARD 
FRONT 

J42Gl0 

fi9. 6-3::1 Third· !:md t-:oiH1h ·S!JI?.~~d Svm h•oniter ln~tollarion 

Tronsmb'!lion Ct~j:P. 

,_r, In:5b1i ("l..);!;;r,:'f~·fW.fl. tt;Yfl'"~ v:ash~r5. c(l.fi!. two 
th!'r:st wa:sh(:'r:~ '<v:.t:l~ p<:l:nskt!:',; jl':li.:. Im.ler. tab 11f 
large br..-,n.u: ftJ.tf~.J .,.,,nshN in rN:i~:O~Pit ft~··~ll of fn)nt uf 
ca1-n. Index ~iotei; n: "rnali;:r ,<t<.~~·l ~·<l!".hi~r 'li:ittl lu~ .a1 
r{>ar of ca;;;P. 

(~~) fArl'-,·,~:r etY~ntt:;~1:h~:Jft J~e~•X H~<~~{:~nb.~.:t !.nt'.J tr;;.ns
~~j i~k~\c: n \~:.·~~~-

~ .··~ :- f nf~(·~·j: .1"~ n.~ ~i~'· ir!g {~~.~,~·~r.:.~:i~:r ~iL: .. tt·~ t!H· •. ~.st: \" ... al~ ~.'l,.~r 
j;,,(W<:·'(';:, r.md l.;f t'i'..:J~~:·~rsh~• .. !"t Vi:'~~.r and rro:~t" t)nn:;t 

',Va::tlo<o>.l·. 
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6-14 4-SPEED TRANSMISSIONS ------------------~1 

INCORR ECT CORRECT 

J4261 l 

Fig. 6-34 Oil Seal Position 

{ 4) h l8e!'t eonnt t>r:shaft from rear of case, keeping 
count m·sb aft and d ummy shaft into contact to pre\'e.nt 
dropping bearing roller:.; or washer:;. 

(:::i ) 1'ap C:Qtmt.ershaft lightly into position in front 
of cas(', but do not seat it unt il reverse idler gear and 
shaft ha ve bfJen illsta\l(~d in to ca se. 

( 6) Pos ition reversC' idler gea r into transmission 
case with larger gear toward rear of case. 

(i ) Ins(~rt :-e-.;erse gear id ler shaft from rear of 
cas•!, and tap forward until luck plate slot h; adjacent 
to slot of eo;.tntershaft. 

(3) ln::;ert lock plate in s lob of shafts making sure 
plate ends a re square with slo!;$. 

(9) Tns tall lock plate to act a.s a gu ide while tapp
ing: shafts al ternately into po~ ition . lns tall and tighten 
lock plate scnnv SN:urt'ly. 

( 10) In~~rt main drin· gear, with roller bearings 
and fourth gear blocking r- ing through transmission 
ease inr.o front hearing bon~. 

(11) Install main shaft r.1>sembly intu t.ransmis$ion 
t<l!-!C by placing rear end down a nd through case rear 
hearing bore. 

!121 Be 5ure mnin drive gear roilcr hearing spacer 
is on main ghaft pilot .. l nst.a ll main shaft pilot into 
bor e of ma in drivt• gr.ar. m:1ki11.1; sure roll er bearings 
arr. not knvckt~d out r,f plac<c and fourth g(~ar blocking 
ring r.ott hPH a re aligned w·ith ~ynchron izcd plah~s. 

( 13) 'f€·mporarily install main r~rive gear bearir.1g 
rrt:11.inr!r tr. s;.:ppon. dri\P ~w·u·. 

(l.f ; I:nstuil snap ring on r1: ::~ i.n t'h~ft f)(~aring:. [h·ivc 
h•~a~·in.~ () 'J'\1:\:. !UP.in ~h:d r <.nd lnl.(• the n .. ar ea~e h1ne. 
S('tll: sn~-.p !·.ing agr.;.insl: e;~'-'""~ . 

(Hi i I n!:ttall n>;~r t\ii :::~~a ! in t.ran:-fe1· cas·~ <.i.daph:r 
plat.<: . 

NOT.E; [!; .,:l,~ 1.:.·.-• p•:ottrJ,rd that the .f,. - J.>(.i>.:~:d t ,·u1t.STrlii!i:!i(jfl 

'Ui(f:pU:r pl•.rte trU H:d h ! co·rt·,;t:t l/j ·i.ns .~'·•Ued ;o pn~1ili1i. t 
/{fl;.,:. £:/ (.!.i l>ri<:a:•d /r·om. tl:f.: fn.l.J"i-Sf e; cnse !,.-, 0!.(: t:nn':! .. 
•nix,·:·i(:rY! . ( :,·,rr··Yi!.t.1 po·>8i.'i:·>1r,ot.. {'I,~: l:ip (~1· ::htJ ,,.d ;:;t;.a) ;~'~ 

/! l'MJ.?'Ii {, /r,t?, t rtln'l.!'~~·t <'fJ-~1; rfiy. i:i· :'f.·iJ. 

(16) Position new gasket on rear of t ransmission 
a nd app ly thin coat of lubricant to lip of oil '~eal. 

(J 7) I nstal1 arlapter plah1 on rear of transmission . 
(18) Appl y nonharden ing St' a.ler to capserews antl 

ins tall . Tighten to specified torque. 
(19) Remove main dr ive gear bearing rt'to.inr r. 
(20) Im;tall oil slinge r o n main dri\·c gea r \'v" it.h 

dished side toward rear of t.ransmission. 
{21) Install snap ring on tnain drive gear bem·in )o!; 

and pos ition bearing on drive~ gear. 
(2'l) Csing a piece of pipe or dr iver s leeve, th: iw~ 

bear ing over main drive: gear and in t.o cast! bor~ until 
snap r ing is flush against. case (fig. 6-35). 

(2:3) Install the thickest of th(~ four available snap 
r ings that will fit into trl{' groo\'C on main rl riYe gea r 
shaft 

~ .. : 

~ SLEEVE 

fig . 6-·35 Front Seoring Installation 

(~4 '1 Slide :n ain dr-i \' t~ gl~<u· bt~riug r et ;::inN O!HO 
:<!haft and huld tigh tly again1<t t rallsmi::-;irJn . \:Vi th a 
fc,;c!er ,!!f.nlgt~. rt!l•agtt re di;;t.am:f: hetiY~fm rdai ~;~:r aml 
e~.;l:!. SelPtt ga;;~k~: ts the.l: will be O. Of!B inch to ld lli5 
inch fhieb~r than Sj.l<'t(:t> !)~1.W•~Hn reUl.ir;,~r <>,m:! e,t.5-~!. 

(~G) Po~iti\Jll ll•~·;; ga"'k«t C•ll HUtl!l !h·ive gear ; J P.~:i:- .. 

ing rN::1iner. Co~d thr.·:;H~:.\ ,)f c-o:tJhf-rcws with .~. nor,-· 
hardt:ming- s•~aling wmpound. Align oi! 1\.~t. ;:rn lwl€: f•f 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.1----------------- 4-SPEED TRANSMISSIONS 6-15 

retainer with oil return hok locat-ed in front f:H~E~ of 
transmi!!lsion ca~~- Install caps(:rews and tighten to R 
to 15 ft-lb torque. 

(2t)) Install reverse F>hifting arm. ~Io"·e fir:lt.- and 
second-speed sy n<:hronizer g}ccve toward r~ar of trans
m ission case to provide clearanc.e. 

(27) }'or installation of rcv~r~e shifting arm. install 
0-ring seal on r<~verse shiftin~ arm p ivot pin. 

(28) Place rt~\.·erse shifting arm into transmission 
case, indexing shoe of arm with groove in reverse idler 
gear. 

(29 ) H old reverse sh ifting arm in position Mnd in
stall pivot pin into case and through ann. Install 
tapered pin from rear of pi·vot pin boss and ta.v in 
with hammer until sn ug. 

(30) Position new gasket on power takeoff cover 
and with nonhardening sealer applied to capscrews, in
stall to transmission case. Tighten eapscrews t.o 8 to 
15 ft-lh torque. 

(31) Install transmission and drain and fill plugs. 
Pour a pint of recommended gear lubricant over all 

l.OCK _.,r-' · 
PIN u 

~ 
REVERSE /' -. 

RAIL END 

REVERSE ___...........[~ 
PLUNGER------ '~ 

SPRING ~ 
REVERSE~ 
PLUNGER 

gear::~ in ca::~e while rotating main drive gear . Position 
synchronizer tmits in neutral position. 

(32) PhH:'~ rww gasket on oop of tran~mis~ion case. 
Lowl~r ::;hift cont.rol housing down on top of ca8e mak
ing ::;uri! shift. forks are st.artcd into :'ynchronizer 
sleeves and re·,•erse sh ifting arm upper end engages 
flat portion of r{>venH! shift raiL Install capscrews and 
tighten alternately and evt>nly to 8 to 15 ft-fb torque. 

(:3:~) Cho:.ck operation (lf transmission by shifting 
gears in cl.ll ranges. 

(:34} Install transfer c:ase drive gear spacer, drive· 
gear, washer and retaining nut. 

(:15) Using a new gasket, assemble transfer case to 
transmission. 

SHIFT CONTROl HOUSING 

Disassembly 

The rear shift lever, spring, seat and pivot are 
removed during transmission removaL 

*E 

LOW AND 
SECOND 
SHifT 
RAIL · 

J-1-21:,13 

Fig. 6-36 4-Speed Tra nsmission Shift Control Housing 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


6-1 6 4-SPEED TRANSMISSIONS----------------- ,.. 

(1) Remove lockpins from gear shift forks and 
gear shift rod ends. 

(2) Remove expansion plugs from front and rear of 
control housing. 

(3) Remove backup light switch and TCS switch. 
(4) Remove center (third and high) shift rail first. 
(5) Drive rail rearward out of housing. As rail is 

withdrawn from housing, remove interlock pin from 
crossover hole in rail. Before rail is removed from cen
ter section of housing, place a finger over hole to pre
vent loss of ball and spring. 

(6) Remove first-second shift rail in same manner. 
(7) Remove shift rail detent balls and springs and, 

with a piece of wire, push two interlock plungers out of 
pockets in center section of housing. 

(8) In reverse shift, rail end is a spring-loaded 
plunger wh ich prevents accidental engagement of 
reverse gear. Should this part require servicing, pro
ceed as follows: 

(a) Remove cotter pin from rail end assembly 
and, at the same time, hold a finger over hole to prevent 
loss of spring. 

(b) Shake spring and ball. 
(c) Compress plunger and spring until C-washer 

just clears end of casting. Remove C-washer. 

Assembly 

(1) Prior to assembly, inspect transmission 

breather assembly for damage, and replace if neces
sary. 

(2) Place reverse plunger spring on plunger. Insert 
plunger through casting and install C-washer. 

(3) Insert ball and spring into rail end. Compress 
spring and install a new cotter pin . 

(4) Position interlock plungers in pockets in center 
of housing. 

(5) Place reverse shift rail detent spring and ball 
in housing. Compress ball and spring into rail end. 
Compress spring and install new cotter pin . 

(6) Position interlock plungers in pockets in center 
section of housing. 

(7) Place reverse shift rail detent spring and ball 
in housing. Compress ball and spring into bore and 
slide shift rail into housing just through center sec
tion. 

(8) Slide rail into reverse rail end and install lock
pin. 

(9) Install first-second shift rail detent spring, 
ball, shift fork, rail end, shift rail, and lockpin in same 
manner. 

(10) Insert interlock pin into center (third and high) 
shift rail. 

(11) Install shift rail detent spring, ball, shift fork, 
shift rai l, and lockpin. 

(12) The rear shift lever pivot pin, lever, spring, 
seat and cap should be installed after transmission as
sembly is installed. 

SPECIFICATIONS 

THREE-SPEED FOUR-SPEED 

Model T-14A T-15A T-18 
Type Synchromesh Synchromesh Synchromesh 
Speeds 3 Forward - 1 Reverse 3 Forward - 1 Reverse 4 Forward - 1 Reverse 
Ratios : 

First 3.100 to 1 2.997 to 1 4.02 to 1 
Second 1.612 to 1 1.832 to 1 2.41 to 1 
Third 1.000 to 1 1.000 to 1 1.41 to 1 
Fourth 

... ______ 
..... -..... -- 1.00 to 1 

Reverse 3.100 t o 1 2.997 to 1 4.73 to 1 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.. ____ ·--~---- ------MANUAL TRANSMISSIONS 6-17 

IN-3~H MJ\IN OBIV E GEAR 
,t\NO MAIN SHAI"l' HEARING 
tN.Sl AI..LE.R 

W-333 Oft w.:~;:;,~ 
SYNCHflONl,?.f.i~ GF..AFI 
F'ROTf.C'T'(.lf',' 't'f.~ll< f! 

II\' '33G 0 A VIJ. 33'7 
REV£RS~ IULE' R GEAR 
P.EAP.IliJG ARBOR 

W-382 OR W-3:3'5 COUNTER SHAFT GEAR 
~li:Ef.ll.E BcMHNG AHDOA 

W-329 MAIN OI'IIV€ GEAR 
AND MAll\! SHAFT ~F.ARINC1 
RI£MOVE·R 
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AUTOMATIC TRANSMISSION 
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Assembly .. .. ............. ..... ................. ... .... .. ........ .. .. ... ... 7-51 
Case Extension ....... .. .. .. ...... ...... .. ....... ...... ........... ... .... 7-45 
Center Support .. .. .. .... .................. .... ........ ......... .... ... .. 7-41 
Control Valve ............... .. .... ... ... ............. . ..... .. .. .. ....... . 7-31 
Description .. ... . .. .. ........... .... .... ... . .. ... ..... ......... . .. ... ... ..... 7-1 
Detent and Detentent Regulator Valves ............... .... ... 7-5 
Diagnosis Guides .. ...... .. .. .. ........... ...... ..... . ......... .. .. ...... 7-6 
Direct Clutch and Intermediate Clutch Spring ............ 7-38 
Forward Clutch .. .... ... ..... ... .. ...... ... ...... ...... .. .. ... ........ ... 7-35 
Front and Rear Band ...... .. .. ......... .... ... ........ .. ... ....... ... . 7-45 
Gear Unit .. ............ .... .. .... ............. .... ................. . .. ... . 7-47 
General . .. .............. . ..... .. .. ............. ......... ............. . ........ 7- 1 
Governor .. ... ........... ... ... ... ............ ... ...... ............ ..... .. .. 7-29 
Hydraulic System .. ........ ........ ............. ...... ... .... ......... ... 7-3 
Mainshaft ..... .............. .... .. ...... ... .. .. ...... .......... ... ...... .. 7-45 
Manual and Parking Linkage ....... .......... ........... ..... .. . 7-46 
Minor Maintenance and Adjustment .. ................... .... 7-17 
Modulator and Valve ... .. .... ........... .. ................. .. .. .. ... 7-45 

GENERAL 

This section carries infor mation on theory of opera
tion, including detailed description of the mechanical 
funct ions, maintenance and adjustments, and overhaul. 
It is most important that vehicles having a com bination 
automatic transmission and 4-wheel drive use the prop
er terminology when describing various operat ional 
terms. To avoid possible confusion, it is suggested the 
following terminology be used. 

Au tomat ic Trans miss ion Gear Selection s: Pa rk, 
Reverse, Neutral , Dr ive, Drive 2, and Drive 1. 

Each au to matic t r ans miss ion has its own se rial 
num be r , stamped on a pla t e, a t t he r ight s id e of t he 
transmission case. 

Any communication concerning an automat ic tran
mission shou ld include the serial number . 

TOWING THE VEHICLE 

All Jeep vehicles can be towed at reasonable and safe 
speeds (such as specified by state law) by following the 
procedures given below. 

With Ignition Key 

With the anti-theft ignition key in the off position (to 
un lock the steering wheel and the se lector linkage), 
shift the transfer case and automatic transmission into 
NEUTRAL. On models equipped with Quadra-Trac, 
Full Time 4-Wheel Drive, the rear propeller shaft must 
be removed. Tow the vehicle forward or backward with 
all four wheels on the ground, or forward with the front 
end raised (see Towing in Reverse). 

Page 

Oil Pump .... ... .. ...... ........... ....... ... ........ ...... ..... ... ......... 7-33 
Output Shaft ..... ............... ... .......... ....... .. ......... ... ....... 7-45 
Reaction Carrier, Roller Clutch, and 

Output Carrier .. .... . .... .... .. ... .. ...... .. .. .. .......... ... ..... ... 7-43 
Rear Internal Gear ....................... .. ..... ................. .. ... . 7-45 
Rear Servo ... ... ...... .. ........ ... ...... ...... ..... ... ........... ..... .... 7-31 
Road Test ... ...... .. .. ............ ... .. ...... .......... ......... ............ 7-6 
Servo Operation ... ............. ... .. ... .................... .. .. ......... 7-4 
Specifications .. ..... ... ...... ... .. .... ... . .. ... ... ... ....... ... ......... .. 7-5 5 
Subassembly Overhaul .. ...... .. ..... .. ...... .... .......... .... .. ... 7-28 
Sun Gear and Shaft ........... .... ..... .... ......... .. .... .... ........ 7-45 
Tools ............ .... ................... ....... ............... .. .... .. ........ 7-56 
Torque Converter ................... .... ....... ....... .... . ............. 7-47 
Tor que Specifications ...... ....... ...... ... ...... ....... .... ....... ... 7-5 5 
Towing the Vehicle ... ...................... ............... ....... .. ... .. 7-1 
Transmission Case ........... .... . .. .... .......... ....... ... .. ......... 7-47 
Transmission Linkage Adjustment ............. ... . .... ........... 7-6 
Transmission Removal and lnst~llation ........ .. ............ 7-19 

Without Ignition Key 

Stee ring an d a uto matic tr a ns miss ion a re locked . 
Remove rear propeller shaft or use a dolly under the 
rear wheels and tow with the front end raised. 

Towing in Reverse- AII4-Wheel Drive Models 

When towing the vehicle in reverse, remove the fron t 
axle shaft driving flanges to prevent the front differen
tial from rotating. If the steering wheel cannot be un
locked on Cherokee, Wagoneer, and Tr uck Models use a 
dolly under t he front axle. 

If the veh icle is equipped with free-wheeling selec
tive drive hubs, lock the hubs in the free-wheeling posi
t ion. 

DESCRIPTION 

The automatic transmission is a fully automatic unit 
co ns is ting primarily of a three -e lement hydraul ic 
torque converter and a compound planetary gear set 
(fig . 7-1). Three mul t iple-disc clu tches, two ro ller 
clutches, and two bands prov ide the friction elements 
required to obtain the desired function of the compound 
planetary gear set. 

The torque converter couples the engine to the plane
tary gears through oil and provides hydraulic torque 
multiplication when required. The compound planetary 
gear set produces three forward speeds and reverse (fig. 
7-2). 

II 
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7~2 AUTOMATIC TRANSMISSION -----------------,.. 

YORQUE 
CONVERTER 

~ 

INTERMEDIATE ReAR 
ROllER BAND 

TURBINE 
SHAFT 

LOW 
ROLLER 
CLUTCH 

J42423 

fig. 7-1 Automatic Transmission-Cross Sectional View 

PLANET 
PINION 

SUN 
GEAH 

INTERNAL 
C.~F.A fl 

fig. 7-2 Plan~forv O~tor Arrcmgement 

The threc-clcrf!f~?;t i.\t?' tiU ~ (' (Jti'" t:'rte.t· cr.Jnsi~t.~ of a 
p1.itll!J or driviqr. Gh~m i.H~ r. ;:, tm·l.Ji~e or drit·en :nemht:r. 
and u Slal·.nr ~'-'' '('mb! ,\'. 1'!-:.t~ ~·:t .;,t••l' \'-"bf:n •:ie·.,.·~d [r·om 
the f'.rrmt i~ f!tmmt r.d m1 [! c•r.f: · ·,n,l.Y roller dut.;ch wh idt 
·wiP aUClw the ~;:;:ttfll r1.r tm:. r, (.hd:"t: i~ f: .. 1Jut uc·t <~niH\ter. · 
i.·lot~k,..,·b,~ ~ Fk. 7--::\j 

A::; the oil p~~~~H·s th"(HJ.gh i.he turbine ir tra•;d:=; in 

such a direetion that if it were not redirected by the sta
tor it would hit the rear of tht-> converter pump blades 
and imped~ it;.; pumping action {fig. 7-3J. So at low tur
bin~ speeds, t.he oil is redir~cted by the sta tor to the 
converter pump \Vhich actually assists the corivertR.r 
pump to dcli·.-er power or multiply engine torque. 

A$ turbine spBed in cr<:a.::~es , the direction of the oil 
iem·ing the turhine ':hang<~t' and flows ag-ainst the rear 
~ide t:>f the Rtatt•r vane~ in a clockwise direction . Since 
the ~i:atot· is now impu.l.ing tht' ::;m,_lut.h flow of oil, its 
roJle:r dutch rel~a:tit''-' and it revolvE!::\ fn~dy on iis shaft.. 
O.n(:~~ t.lH?. ~;l.at'.ol· b(\f:OIIH~::; inaetiu·~ th.:?re is nc; furthf.!r 
nHtlr~Jicaii·:n •:J 1.\ngin•~ tiJt'qtw within the eonverter. At 
t h:;. point; iile con¥ertet is mere ly acting as a fluid cou
pli ng as both the eotw(·rtor pump ann tur bine arP being 
d:ri:,·en at appr<>ximat;i;l:; rhe sam(' spct~d -- or at a one
to --one rath1. 

A h:;t.lr.a:.l!i(· ,;ystcm pr~~~;i!urized h_v n gear .. type pomp 
p:ro•:ilh:s th<:' work:r.~ pr(Jss nre required t.o op(~rate t:hc 
f!'itt iN:. c:'l•~r:lents ltHd :.H:to.:-r.ln.tk ~:ontrol~. 

t; ... .t'c!·n;;.l CNitWl •.~on :·~t·)Ctwn.::; to tn;.nsrni:%i(.,r; arr:: 
M.:wua! Linkal!;e---TiJ ~eietf. the d.e~irt.!d opera linK rangn. 
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----------------- AUTOMATIC TRANSMISSION 7-3 

TURBINE STATOR 

J42425 

Fig. 7-3 Converter Components 

Engine Vacuum---To operate a vacuum modulator unit. 
12-Volt Electrical Signal--To operate an eh~ctrical de
tent solenoid. 

Approximate gear or torque ratios of the transmi8-
sion are: 
• First- 2.5:1 
• Second - l.:i:l 
• Third-1:1 
• Reverse- 2.08:1 

NOTE: Seco-nd wnd third are al:w mulfi.]Jli.ed. 

A vacuum modul<ttor is usNi to :.m!·(lrn<J.tkall~· ~en~e 
any chn.n~e in the to:rquc inrJut to th<! tranf<Jni~si<.n. The 
vacuum modul:l.tor t-rnmmtit~ thb :signal to thf• pn$sure 
regulator for line pressure control to the 1-2 aecumula
tor valve and to rhe ~hift valve!':!. This meets all torque 
and shift speed rt!([Uin~rnf!fHB of the tx&nsmission and 
smooth shifts arf' ohL'liJwd at ~.!l rhrot!:h~ openings. 

The detent solenoid is activat.1•d by tlw dc•tnnt switch 
on the accel(?.rator p~daL Wht~n thl: thrott.lo is fully 
opened. rhf~ switch b dosed, 11di1.'aling th<• dctunJ 
solenoid <:ausi.ug t.he transmi~!-;!on t•.) d(nl-1'lShill. at 
speeds below approximately 70 mph. 

ptonetary Geor Train 

Gt>ar ratios are obtained. through planeUtry gears in 
the automatic transmi~sion. A. plandary gt'ar train 
eonsists of three rnmnb<!rll: sun l[ear, a plam!t carriN· 
with fom· planet pinion gears, and an intemal ge<tr. The 
i,.Year is surround('d by and me~hes with the planet pi
nion gears, which rotate fr~ely on pins attaclwd to a 
common ~upport called the planet carrier. A part with 
gear teeth ma<~hined on the inside circumferenc~~ sur
rounds the assembly and meshes with the planet pinion 
gears. This is called the int~rnal gear, hecau~c of its in
ternal te•~th. 

Roller Clutches 

A one-way roller clutch allows rotation of a unit in 
one dir<:'ction and locks the unit from rotating in the 
opposite direction. Roller clutches are used to lock one 
member of ca(~h planetary gear set for reduction. In 
direct drive the roller c1 utches aU ow free rotation. 

HYDRAULIC SYSTEM 

Pressure Control 

The transmission is autornatie.ally controlled by a 
hydraulic system. Hydraulic pressure is supplit!d by the 
transmission gear-type oil pump, which is engine driv
en. Main line pressure is controlled by a pressure re~ru
lator valve train located in t.he pump. This regulator 
controls line pressure automatically, in response to a 
pressure signal from a modulator valve. The torque 
requirements of the transmission arc met and smooth 
shifts are obtained at all throttle openings. 

Vacuum Modulator 

The engine vacuum si~rnal is provided by the vacuum 
modulator, consiRt.ing of an evacuated nwtal bdlows, a 
diaphragm, and springs. These are so arranged that the 
bcllow!l and one spring apply a forcf! which acts on the 
modulator vah·e to incrcas(' modulator pr~ssure. En
g-ine vacuum and t.he other spring ad in the opposit~ 
dirE!Ction to ueerea!'W modulai!Jr JH·essure. Low engim: 
,-acuum n'::;ult.'l in high modulator pr~ssure; .'Nhile high 
~mgine va.euum r~sults ln low nwrlulator {H.!'S:mr~ 

Governor Assembly 

The vehide sw'ed sigrnd t.o trw n10du!ar.or valv~· i!'( 
supplied by t!w tram;mis:-;ion gnH~r!lor, whieh i:-; driven 
by the f.llltput ~haft. 'I'Iw gov!•rnnr <'llll~ist~ of two S<'t>~ of 
flyweight~, LW(• 5prings, and :1 n!gulawt va:n~ Cenn·i· 
fu~;ral fMt:e 0~1 the :l"iy;.yr~igi"Jt:r.; h~ ;r.Jp••M~d un. tht.: rP~i,)a
t•Jr v a.l'-'4.~, cfi using if: tn n!gi.J!a te ~~ I11'1?H~~m·e :-<igna l that 
in(~rea8f!S v-:ith im•.l'C··asing ~pe1~(]. 
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7-4 AUTOMATIC TRANSMISSION -----------------,.. 

SERVO OPERATION 

Front Servo 

The front servo applies the second overrun band to 
provide engine braking in second gear in DRIVE-2 and 
DRIVE-l. It is also used as an accumulator for the ap
ply of the direct or third clutch and, in conjunction with 
a series of check balls and controlling orifices, is a part 
of the timing for the release of the direct or third clutch. 

To prevent the apply of the second overrun band in 
Neutral, Drive and Reverse ranges, oil is directed from 
the manual valve to the release side of the servo piston. 

In the dri ve range, the servo-release oil from the 
manual valve is used to charge the servo in preparation 
for the apply of the direct clutch. 

Direct clutch oil is directed to the front servo accu
mulator piston where spring force (plus third clutch 
pressures) strokes the piston up against the force of 
servo release oil. This lowers the clutch apply pressure 
for a smooth engagement. 

The release of the direct clutch and the exhausting of 
the front servo accumulator is slowed down by three 
check balls and three orifices. This permits a soft return 
of the drive load to the intermediate sprag. It also al
lows engine rpm to increase during a detent 3-2 down
shift in preparation for the lower gear ratio, which re
sults in a smooth shift and better acceleration. 

Reverse - Neutral - Drive - First Speed 

Servo oil from the manual valve in Drive range 
charges the accumulator by stroking the servo and ac
cumulator pistons against the accumulator spring. This 
prepares the accumulator for the controlled apply of the 
direct clutch on a 2-3 sh ift. The charging of the accumu
lator in Drive range, first gear, also makes it possible to 
have a controlled 1-3 let-up shift as the accumulator is 
prepared for direct clutch apply in first gear. 

Servo oil and the servo release spring prevent the 
apply of the band in second gear Drive range when in
termediate clutch apply oil is directed between the ser
vo and accumulator pistons. 

Servo oil in Reverse and Neutral ranges is incidental. 

Drive Range- Second Speed 

Servo oil charging the accumulator is present in first 
and second gears and has the servo and accumulator 
pistons stroked against the accumulator spring. 

In second gear, intermediate clutch oil is directed 
between the servo and accumulator pistons but does not 
separate the pistons. The force of servo oil holding the 
piston down is equal to the force in intermediate clutch 
oil attempting to stroke the servo piston. 

Drive Range-Third Speed 

Direct clutch pressure rises to a value such that the 
force from it, plus the accumulator spring force, over
comes the force from the servo pressure and moves the 
accumulator piston to the stop on the accumulator pis
ton pin. This strokes the servo piston at the same 
amount of travel , whic h allows it to just contact the 
band-apply washer on the servo pin, but it will not 
move the pin and apply the band. 

The stroking of the accumulator piston absorbs some 
direct clutch oil and permits the direct clutch to apply 
at reduc-ed pressure for a smooth 2-3 shift. 

Drive Range-3-2 

The release of the direct clutch is softened by the 
front servo, three orifices, and three check balls to allow 
a smooth transfer of the drive load to the intermediate 
sprag. The controlled release pressure lets the engine 
increase its rpm during detent downshifts to prepare 
for the lower gear ratio of second gear, which results in 
a smooth shift and better acceleration. 

Servo oil seats a check ball, intermediate clutch oil 
seats another check ball, and oil must pass through the 
two orifices which slows the stroking of the servo and 
accumulator pistons. The exhausting direct clutch oil 
from the accumulator and the direct clutch seats a third 
check ball. The exhausting direct clutch oil passes 
through an orifice which controls the clutch pressure 
during the direct clutch release. 

DRIVE-D-2 - Second Speed 

Intermediate clutch oil from the 1-2 shift valve seats 
the check ball, passes through an orifice, and applies 
the front band. The pressure applying the band is re
duced by the action of the accumulator piston, which is 
moved by orificed flow of intermediate clutch oil and 
resisted by the accumulator spring and exhausting orif
iced direct clutch oil in a manual downshift 3-2 for a 
smoothing apply of the band for DRIVE-2 range engine 
braking. 

Rear Servo 

The rear servo applies the rear band for overrun en
gine braking in DRIVE-l range first gear. It applies the 
band in Reverse to hold the reaction carrier to provide 
the reverse gear ratio . 

On the 1-2 shift in Drive and DRIVE-2 ranges, it 
serves as an accumulator for the intermediate clutch to 
provide a smooth shift. 

Drive- 1-First Speed 

In first gear Drive and Intermediate ranges, 1-2 ac
cumulator oil is directed to the rear servo accumulator 
piston in preparation for the 1-2 shift. 
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,.1----------------- AUTOMATIC TRANSMISSION 7-5 

DRIVE-2- Second Speed 

Intermediate clutch apply oil is directed to the rear 
servo accumulator piston, stroking the piston against 1-
2 accumulator oil and the accumulator spring. This ac
tion absorbs some intermediate clutch apply oil and 
permits t he intermediate clutch to apply at reduced 
pressure for a smooth 1-2 shift. 

DRIVE- 1 - First Speed 

Overrun engine braking in DRIVE-l range first gear 
is provided for by the rear servo applying the band to 
hold the reaction carrier from clockwise rotation, 
viewed from front of the car. 

The 1-2 accumulator oil is directed to the accumula
tor pistop, which attempts to prevent the servo from 
applying. 

Low range oil directed to the servo piston, which has 
the larger area, applies the band. Because 1-2 accumu
lator oil is present, the force applying the band is low
ered. This provides a smooth apply. 

DRIVE-2 -Second Speed 

In second gear, the rear band is released. Intermedi
ate clutch oil is directed to the release side of the servo 
piston which, with 1-2 accumulator oil, balances out the 
low range oil on the apply side of the servo piston, and 
the servo release spring strokes the servo piston to the 
released position. 

Reverse 

In reverse, the rear band is applied to hold the reac
tion carrier. Reverse oil is directed to the servo piston to 
apply the band. To ensure the band holding the reaction 
carrier for the reverse gear ratio, line pressure is in
creased in Reverse and no other oil pressures are pre
sent in the servo to resist the apply of the servo piston. 

1-2 Accumulator 
,. 

The 1-2 accumulator oil charges the rear sefvo ac
cumlator in first gear in preparation for the apply of 
the intermediate clutch on the 1-2 shift. The 1-2 accu
mulator oil pressure is used to obtain greater fl exibility 
in attaining the desired curve for various engine re
quirements. Drive oil is directed to the 1-2 accumulator 
valve and is regulated to become 1-2 accumulator oil. 
Modulator pressure is directed to the 1-2 accumulator 
valve. This results in 1-2 accumulator pressure being 
engine-torque conscious and adjusts for smooth shifts 
according to engine-torque output. 

Detent oil is directed to the 1-2 accumlator valve to 
raise 1-2 accumulator pressure during detent 1-2 shifts 
for clutch durability. DRIVE-l range oil is directed to 
the 1-2 accumulator valve during DRIVE-l range opera
tion to raise 1-2 accumulator pressure to line pressure; 
this increased pressure, directed to the rear servo accu
mulator piston, resists servo apply pressure and slows 
down the apply of the rear band for a smooth manual 
shift to DRIVE-l range first gear, or for a 2-l shift in 
DRIVE-l range. 

DETENT AND DETENT 
REGULA TOR VALVES 

When the accelerator pedal is depressed all the way 
to the floor, the detent valve train replaces the modula
tor as a controller of shift points. Line pressure is fed 
through a small orifice to one end of the detent valve. In 
normal throttle operation, the cavity at this end of the 
valve is sealed by a needle valve in the detent solenoid 
assembly. This line pressure holds the detent valve 
train in an inoperative or normal position. 

When the throttle is opened wide, the detent switch 
on the accelerator pedal is closed, energizing t he detent 
solenoid. The needle valve is opened by the solenoid, 
causing a pressure drop on the end of the detent valve. 
The detent regulator valve spring then shifts the detent 
valve, and causes the detent regulator to regulate de
tent oil to a fixed pressure of approximately 60 psi. 
When the detent valve shifts, it routes this fixed or de
tent pressure into the modulator passages. The detent 
valve train also routes detent pressure into the detent 
passages to the shift valve train. The detent upshift 
points are controlled by detent pressure in the modula
tor passages, and the detent downshifts by detent pres
sure in the detent passages. The shift points are fixed 
at relatively high speeds. 

Detent pressure is directed to the 1-2 accumulator 
valve to increase 1-2 accumulator pressure for clutch 
durability during detent shifting. Detent pressure is 
directed to the modulator valve to prevent modulator 
pressure from dropping below approximately •60 psi 
which , in turn , prevents line pressure from dropping 
below approximately 105 psi. 

In DRIVE-l range operation, oil is directed to the 
detent regul ato r val ve and spacer; the spring the n 
moves the detent and regulator valves to the opposite 
end of the valve bore . Low oil is also directed to the de
tent regulator valve, t o passage which is used as a n 
exhaust when the valve is regulating. Low oil in these 
two areas prevents th e detent valve from regulating, 
and drive oil passes through the detent regulator valve 
into the detent and modulator passages at DRIVE-l 
range pressure of 150 psi. This increase in detent and 
modulator pressures will downshift the 1-2 valve at 
speeds below approximately 40 mph, and will prevent 
the transmission from upshifting out of first gear re
gardless of veh ide speed. 
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7-6 AUTOMATIC TRANSMISSION -----------------,.. 

TRANSMISSION LINKAGE 
ADJUSTMENT 

The adjustment on vehicles equipped with automatic 
transmission is accomplished by adjusting the length of 
the shift-rod, with the transmission shift lever and se
lector lever in their neutral positions. Procedure for 
making the adjustment is given below: 

Make sure the transmission shift lever is in the neu
tral detent position. 

Place the selector lever in the neutral position and 
hold it firmly forward against the stop. 

Loosen the lock nut at the bellcrank end of the ad
justing rod, and position the block on the shift rod so it 
may be freely inserted on the transmission shift lever 
without moving the lever. Tighten the nuts to 6-12 Foot 
Pounds torque. 

Operate selector lever to be sure transmission de
tents are engaging in their respective positions. 

ROAD TEST 

Shift Pattern Check 

Drive Range 

Position selector lever in DRIVE RANGE and ac
celerate the vehicle from zero mph. A 1-2 and 2-3 shift 
should occur at all throttle openings. (The shift points 
will vary with the throttle opening). As the vehicle de
creases in speed to zero mph, the 3-2 and 2-1 shifts 
should occur. 

Drive-2 Range 

Position the selector lever in DRIVE-2 and accelerate 
the vehicle from zero mph. A 1-2 shift should occur at 
all throttle openings. (No 2-3 shift can be obtained in 
this range). The 1-2 shift point will vary with throttle 
opening. As the vehicle decreases in speed to zero mph, 
a 1-2 shift should occur. Note: The 1-2 shift in DRIVE 2 
is somewhat firmer than in DRIVE RANGE. This is 
normazL 

Drive- 1 Range 

Position the selector lever in DRIVE-l RANGE and 
accelerate the vehicle from zero No upshift should 
occur in this range, in some vehicles which have 
a high axle ratio and/ or rpm. 

2nd Gear- Overrun Braking 

Position the selector in DRIVE and with 
the vehicle speed at approximately 35 mph, move the 
selector lever in tranm should 
downshift to 2nd. An increase in rpm and an 

noticed. Line pressure 
70 to "n'"'"'''v 

1st Gear -Overrun Braking 

Position the selector lever in DRIVE-2 at approxi
mately 30 to 40 mph, with throttle closed. Move the se
lector lever to DRIVE-l. A 2-1 downshift should occur 
in the speed range of approximately 40 to 20 mph, de
pending on axle ratio and valve body calibration. The 2-
1 downshift at closed throttle will be accompanied by 
increased engine rpm and an engine braking effect 
should be noticed. Line pressure should be approxi
mately 150 psi. Stop vehicle. 

Reverse Range 

Position the selector lever in REVERSE POSITION 
and check for reverse operation. 

DIAGNOSIS GUIDES 

Causes of Oil Leaks 

Transmission Oil Pan Leaks 

• Attaching bolts not correctly torqued. 
• Improperly installed or damaged pan gasket. 
• Oil pan gasket mounting face not flat. 

Case Extension Leak 

• Attaching bolts not correctly torqued. 
• Rear seal assembly - damaged or improperly in

stalled (propeller shaft yoke damaged). 
• Gasket or seal- (extension to case) damaged or im

properly installed. 
• Porous casting. 
• Damaged 0-ringon output shaft (oil leak at yoke). 

Case Leak 

• Filler pipe 0-ring seal damaged or missing; misposi
tion of filler pipe bracket to engine - loading one 
side of the 0-ring. 

• Modulator assembly 0-ring seal- damaged or 
improperly installed. 

• Connector 0-ring seal - damaged or improperly 

• Governor cover, gasket, and bolts damaged, 
loose; case face damaged or porosity. 

• Leak at speedometer driven-gear housing or seal. 
Leak at speedo hole plug. 

• Manual shaft seal damaged, improperly in-
stalled. 

• Line pressure tap plug - stripped, shy sealer com-

• Vent pipe. 
• Porous case, or cracked at pressure plug boss. 
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~·------------------------------------- AUTOMATIC TRANSMISSION 7-7 

Front End Leak 

• Front seal - damaged (check converter necks for 
nicks, etc., also for pump bushing moved forward) , 
garter spring missing. 

• Pump attaching bolts, and seals - damaged, miss
ing, bolts loose. 

• Converter - leak. in weld . 
• Pump 0-ring seal - damaged. (Also check pump oil 

ring groove and case bore.) 
• Porous casting (pump or case). 
• Pump - drain-back hole not open. 

Oil comes out vent pipe 

• Transmission overfilled. 
• Water in oil. 
• Filter 0-ring damaged or improperly assembled 

causing oil to foam. 
• Foreign material between pump and case or be

tween pump cover and body, or variable stator sole
noid screws too long- holding pump halves apart. 

• Case - porous, pump face improperly machined. 
• Pump - shy of stock, porous . 
• Pump breather hole blocked or missing. 
• Hole in intake pipe. 
• Check ball in fo rward clutch housing stuck open or 

missing. 

Oil Cooler lines 

• Connections at radiator loose or stripped. 
• Connections at case loose or stripped. 

Modulator Assy. 

• Diaphragm defective. 

Causes of Burned Clutch Plates 
Forward Clutch 

• Check ball in clutch hous ing da maged , stuck or 
missing. 

(Cont inued on page 7-13). 

TRANSMISSION MALFUNCTION RELATED TO OIL PRESSURE 

(Pressures Obtained By The Preliminary Checking Procedures) 

Drive Reverse D -2 or D-1 Neutral Drive Pressure Drop 
Brakes Brakes Brakes Brakes 30mph Drive Occurs While 
Applied Applied Applied Applied Closed Id le Engine rpm Possible Cause 

Malfunction 1000 rpm 1000 rpm 1000 rpm 1000 rpm Throttle Increases From of Malfunction 

Oil Oil Oil Oil Oil Oil 
1000 t o 3000 rpm 
Wheels free 

Pressure Pressure Pressure Pressure Pressure Pressure to Move • 

Normal Normal Normal Normal Normal Normal Drop Mal funct ion in 
Control Valve Assy . 

Malfunct ion in 

Normal Normal Normal Normal Normal Normal No Drop Governor or 
Go vernor Feed 

No 1-2 Upshift System 

and/ or Delayed 
Ma lfunct ion in Upshift High Normal Normal Normal High - -
Detent System 

Malfunction in 

H igh High Normal High - - - Modulator or 
Vacuum Feed System 
to Modulator 

Oil Leak in Feed 
Slipping - Reverse Normal Low Normal Normal Normal - System to The 

Direct Clutch 

Oil Leak in Feed 
Slipping - 1st Gear Low Normal Low to Normal Low to - System to T he 

Normal Normal Forward Clutch 

Downsh ift With Stator and 
Zero Thrott le and Normal Normal Normal Normal High High - Detent Wires 
No Engine Braking Switched 
In Drive 

* Drive Range, Vacuum Line Disconnect t o Modulator , 

J42427 
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7-8 AUTOMATIC TRANSMISSION -------------------------------------,, ~. 

PRELIMINARY CHECKING PROCEDUR E 

Check Trans, Oil Level 

Check Outside Manual Linkage and Correct 

I Check Engine Tune J 

I Install O il Pressure Gage I 

Connect V acuum Gage with T Fitting into Modulator Line 
and Tachometer to Engine 

Check Oil Pressures In Following Manner 

Range Oil Pressure 

Drive - Brakes Applied 

Engine at 1000 rpm 

Drive-2 or Drive-1 -Brakes Applied 
Engine at 1000 rpm 

Reverse - Brakes Applied 
Engine at 1000 rpm 

Neutral - Brakes Applied 
Engine at 1000 rpm 

Drive Id le 
Set Engine Id le To 
Spec if icat ions 

Drive - 30 mph 
Closed Thrott le or On Hoist* 

*The Dr ive-30 mph closed throttle pressure reading may be taken d uring a road test or: 
1. Veh icle on ho ist- driving wheels off ground, foot off brake, in drive range. 
2 . Engine 2000 rpm. 
3 . Close throttle (foot off accelerator) and take pressure read ing eng ine 2000 -1200 

rpm. 

NOT£: With closed throttle and driving wheels off the ground, engine rpm will drop rapidly. 
Pressure reading must be taken within rpm 's indicated and with closed throttle. 

CAUTION: Total ru nning 
ation 
utes. 

time for this combin 
not to exceed 2 min 

t 

Normal psi 

"" 60 T O 90 

135 TO 160 

95 T O 150 

./ 

55 TO 70 

60 TO 85 

55 TO 70 

J4 2 426 
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~·-------------------------------------- AUTOMATIC TRANSMISSION 7-9 
NO 1-2 UPSHIFT AND/OR DELAYED UPSHIFT 

OR 1-2 & 2-3 UPSHIFT- FULL THROTTLE ONLY 

Check t rans. oil level. 

J 

D isconnect elect. plug 
f rom trans. and t est vehicle. 

No upshift Norma l upshift occurs. 

With brakes appl ied, Check and cor rect detent switch 
check line pressu re in d r. at 1000 rpm. or wiring - check fo r solenoid click. 

-~ 

I 
60-90 psi 

Road Test I 
See governor - contro l 

valve assembly check procedure 

I 90 -1 50 psi. 

1 

With brak es applied , 
check line pressure in neut. at 1000 rpm. 

t 
~ 55-70 p si 

f 
70-160 psi ~ Check for vacuum leaks or 

no vacuum . 

~ 

t 
DET ENT SYS. 

+ J 
Check mod . fo r leak ing Check modulator val ve 

Check soleno id for diaphragm or bent neck . for freeness. 
fu nct ion or damage. 

t 
Check line to d etent or ifice Check case t or damage 

in spacer plate. or porosit y at mod . va lve. 

t 
Check detent valve train. 

J4 2428 
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7-1 0 AUTOMATIC TRANSMISSION -------------------------------------~· 

1·2 SHI FT COMPLAINT 

Firm shift: Quick , harsh, and I Check trans. oil level. Soft sh ift: Slips, or long d rawn out 
generally aggressive, or delayed . sh ift with end bump . 

~ 
Check & correct vacuum . L Check engine tu ne. I Check vacuum sy stem for response at 
Recheck shift feel. modulator - vac. should vary and 

respond rapidly to quick changes in 
t hrottle openings. 

With brakes applied, 
check I i ne pressure 
in drive at 1000 rpm. l Poor I I Normal I 

I High I t. 

~ 
Check vacuum p ipe for With brakes app l ied, 

I Norma l I ..--- restrict ion & core check I ine pressure 
in d rive at 1000 rpm. 

Check for cause of high 
pressure 

Remove control j_ valve assembly 
and solenoid 

Check mod. assy. Low I r Normal l 
~ 

Correct ca use of low Check co ntrol va lve assy . 
pressure bolt t orque. 

Check 1·2 accum. 

~ system in 
control val ve assy. 

I Rem ove co ntrol val ve assem b ly and d et ent so lenoid . 

Rear accum. - stuck r-- piston or leak . Check rear accum . piston, J.......: 
rings & case bore. 

Check 1-2 accum . valve system. 

~I Rear accum. feed rest ri cted ~ 
~ Check f ro nt accum . p isto n & o il r ings. 

in trans. case Check spacer p late for ...,.._ 
b locked orifice. 

H Check for damaged rear l Check for correct number 
ser vo piston or oil sea l r ing. 

'-- number and correct i--+-
location of check balls. 

Check center support bolt t o rque and 
support looseness. A ir check int. clutch 
for leakage at seals. 

I OK I 
I Excessive Normal I 

Remove tra ns. 
Inspect int . clutch. 

Check int . clutch for proper type 
If burned check Remove and inspect int. clutch and 

clutch plates and number of release 
cause. center support - check case to support 

springs or cock ed release springs-face. Check for missing orifice cup plug 
in center suppor t. p iston for f latness. 

Check for proper 
no . and type 
of plates. Intermediate clutch plates 

burned - check cause. J42429 
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~·--------------------------------------

2-3 SHIFT COMPLAINT 

Firm shift: Quick harsh and 
generally agressive. 

t 

With brakes applied, 
check I i ne pressure 
in drive at 1000 rpm. 

I + J 

Remove control Check cause of 
valve assembly . 

Front accum. piston 
stuck - accum. spring 
broken or missing. 

high pressure. 

Check control 
valve assy. drilled 
hole to accum. 

Air check direct clutch for leak to outer 
area of clutch piston. Leak could be at 
center piston seal 2nd ring on center 
support or damaged support. 

Check control 
valve assy. for 
damaged or 
leaky passages. 
Stuck valves. 

Check spacer plate 
for damage, blocked 
dir. clutch feed 
orifice or mispo
sitioned gasket. 

AUTOMATIC 

A ir check 
dir. d. for 

If 

not excessi ve. 

1ST & 2ND SPEEDS ONLY, NO 
J4 2430 
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7-12 AUTOMATIC TRANSMISSION ------------------------------------~· 

NO DETENT DOWNSHIFTS 

I Vehicle on l ift, ignit ion on I {engine not operating) . 

I Light on. r Light off . J 

~ Disconnect elect . plug from trans. -
T 

Detent Switch Connect test light to detent terminal 
- Detent Solenoid - of disconnected wire harness - 1. Maladjusted -refer to Defective connections, inoperative 

adjustment procedures. 
shorted wi re , open wire, valve stuck, 

2. Defect ive switch, connections, 
orifice plugged . 

fuse, shorted wire* 

~ Depress accelerator fully . *Shorted solenoid wire can cause 
fuse to blow. 

I -Contro l Valve Assy .-

J 
Check d etent valve train-

J42430 

NO DRIVE IN DRIVE RANGE 

I Check trans. oil level . I 
! 

I Check outs ide manual linkage & correct. J 
~ 

I 
With brakes applied, check line 
pressure in drive at 1000 rpm. 

! 
t t 

Normal Low 

~ ~ 
- Pump Assy.- Correct cause of low 
Forward clutch feed p ressure . 
passage not drilled 

or restricted . 

t 
-Forward Clutch Burned-
Check cause. 

~ 
Check lo ro l ler clutch or lo ro ller 
cl utch for damage or lo ro ll er 
installed backwards . 

J424 3 1 
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~·------------------------------------ AUTOMATIC TRANSMISSION 7-13 

Causes of Burne d Clutch Plates ( Cont'd) 
Forward Clutch 
• Clutch piston cracked, seals damaged or missing. 

• Center support bolt loose. 
• Low line pressure. 
• Intermediate clutch plug in case missing. 

• Low line pressure. 
• Manual valve mispositioned. 
• Restricted oi l feed to forwa rd clutch (exa mples: 

clutch housing to inner and outer areas not drilled, 
restricted or porosity in pump). 

• Case valve body face not flat or porosity between 
channels. 

• Manual valve bent and cen ter land not ground prop
erly. 

• Pump cover oil seal r ing missing, broken or under
size; ring gr.oove oversize. 

• Case valve body face not flat or porosity between 
channels. 

• Manual valve bent and center land not ground prop-
erly. 

Intermediate Clutch 

• Constant bleed orifice in center support missing. 
• Rear accumulator piston oil ring damaged or miss

ing. 
• 1-2 accumulator valve stuck in control valve assem

bly. 
• Intermediate clutch piston seals damaged or miss

ing. 

Direct Clutch 

• Restricted orifice in vacuum line to modulator (poor 
vacuum response). 

• Check ball in direct clutch piston damaged, stuck or 
missing. 

• Defective modulator bellows. 
• Center support bolt loose. (Bolt may be tight in 

support but not holding support tight to case.) 
• Center support oil rings or grooves damaged or 

missing. 
• Clutch piston seals damaged or missing. 
• Front and rear servo pistons and seals damaged. 
• Manual valve bent and center land not cleaned up. 
(Continued on page 7-16.) 

NO REVERSE OR SLIPS IN REVERSE 

l Check trans. oil level ] 

~ 
r Check o utside manual l inkage & correct. 

t 
r With brakes applied, check l ine pressure I I I in reverse at 1000 rpm. I I Low 

~ I Normal I I Correct cause. 

FORWARD CL UTCH 
CONTROL VALVE A SSEMBLY r+- Clutch Does Not Release (W ill also cause 

1. 2-3 V alve train stuck open (This will also drive in neutral). 
cause a 1-3 upshift in drive range) 

2. Reverse feed passage- cross channel 

~ leak , porosity in case or va lve body pas-
sage, gaskets leaking . 

Direct clutch burned . 
Check cause . 

~ 
REAR BAND 

REAR SERVO & ACCUMU LATOR Broken , burned, loose l in ing, app ly pin or 
1. Servo piston seal ring damaged or m iss· anchor pins not engaged . 

ing. 
2. Short band apply pin (This may also cause I--

~ no overrun braking or slips in overrun 
braking - Lo range). 

3 . Defect ive rear servo p iston or bore. 
CENTER SUPPORT 

Oil seal rings or grooves damaged or worn. 

J42431 
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7-14 AUTOMATIC TRANSMISSION ----------------,-1 

. 

NO ENGINE BRAKING- INTERMEDIATE 
RANGE - SECOND GEAR 

FRONT SERVO & ACCUMULATOR 
Oil rings and/or bores leaking or front 
servo piston cocked or stuck . 

Incorrect combination of front servo and ac-
cumulator parts. 

FRONT BAND 
Broken, burned (check for cause) , not en-
gaged on anchor p in and/or servo pin. 

DRIVE IN NEUTRAL 

Check outside manual l inkage & correct . 

l 
INTERNAL LINKAGE 

Manual valve disconnected or end broken, 
inside detent lever pin broken . 

~ 
PUMP ASSEMBLY 

T rans. lube pressure leak ing into forward 
clutch app ly passage. 

~ 
FORWARD CLUTCH 

Burned plates - check cause. 

Incorrect c! utch plate usage. 

1. 

2. 
3 . 

4. 

NO ENGINE BRAKING- LO RANGE -
1ST GEAR 

CASE ASSEMBLY 
lo-reverse check ball mispositioned or miss-
ing. Case damaged at to -reverse check ball 
area . 

REAR SERVO 
Oil seal ring, bore or piston damaged. Rear 
band apply pin short, improperly assem-
bled. 

REAR BAND 

Broken, burned (check for cause), not en-
gaged on anchor pins and/or servo pin. 

WON'T HOLD IN PARK OR WON'T 
RELEASE FROM PARK 

Check outside manual linkage & correct. 

INTERNAL LINKAGE 
Parking brake rod assy . (Check actuator 
for chamfer). 
Parking pawl broken, chamfer omitted. 
Parking bra ke bracket loose, burr or 
rough edges, or incorrect ly installed. 
Par king pawl return spr ing missing, 
broken or incorrectly hooked. 

J42432 
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r•-------------------------------------- AUTOMATIC TRANSMISSION 7-15 

AUTOMATIC TRANSMISSION 

CAUTION: Before checking transmission jot what is believed to be transmis
sion noise, make catain the noise is not from the watet pump, alternatot, air 
conditioner, power steering, etc. These co mponents can be isolated by mmoving 
the proper belt caul running the engine not more than h,co minutes at one time. 

TRANSMISS ION NOISY 

! ! 
Park, Neutral & All Driving Ranges During Accelerat ion - Any Gear 

~ t 
PUMP CAV IT AT ION T ra nsmission o r cooler l ines grounded to 

Oi l level low . underbody . 
Plugged or restricted filter .* Motor mounts lo ose or b roken. 
Intake p ipe 0-ring damaged. 
Intake pipe spl it , p orosity in case intake 

pipe bore. 
Wat er in o i l. 
Porosity or voids at trans. case (pump face) 

intake p ort. 
Pump to case gasket off l ocat ion . 

~ 
PUMP A SSEMBLY 

Gears damaged , or defective, d r iving gear 
assembled backward s. 

Crescent interference. Squeal at Low Vehicle Speeds 
Buzzing noise - or ifice cup plug in p ressure 

regulator damaged or missing. 

l Seal rings damaged o r wor n . 

t Speedometer driven gea r shaft seal - seal 
requires lubr ica tio n or replacement. 

CONVERTE R 
Loose bo lts (convert er t o flywheel ) . 
Converted damage. 
Cracked or broken fle x plate. 

First, Second and/or 
Reverse 

PLANE TARY GEAR SET 

Gears or t hrust bearings damaged . 
Front int ernal gear ring damaged . 

*If the f ilter is suspected of being plugged or restricted , it must be replaced. 
J4 2 4 33 
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7-16 AUTOMATIC TRANSMISSION ------------------------------------~· 

Causes of Burned Clutch Plates ( Cont' d) 
Direct Clutch 
• Case valve body face not flat or porosity between 

channels. 
• Intermediate roller clutch installed backwards. 
• 3-2 valve, 3-2 spring, or 3-2 spacer pin installed in 

the wrong sequence in 3-2 valve bore. 
• Incorrect combination of front servo and accumula

tor parts. 

NOTE: If direct clutch plates and front band are 
b·urned, check manual linkage. 

NOTE: Burned clutch plates can be caused by incorrect 
usage of clutch plates. Also, antifreeze in transmission 
fluid can cause severe damage, such as large pieces of 
composition clu tch plate material peeling off 

Checking Transmission Oil level 

(1) Engine running. 
(2) Vehicle on level surface. 
(3) Brakes applied. 
(4) Move lever through all ranges. 
(5) Place transmission in park. 
(6) Check oil level. 
(7) If oil is low, check for possible causes . 

The oil level should be between the add and full 
marks at normal operating temperature (170° F). This 
temperature is obtained after at least 15 miles of ex
pressway driving or equivalent city driving. Also, at 
normal operating temperature, the oil will heat the 
gauge end of the dipstick to a degree so that it cannot be 
grasped without discomfort. 

If the transmission is not at operating temperature, 
the oil level should be approximately 1.4 inch below the 
"add" mark with the oil at approximately 75° F (room 
temperature). If the oil level is correctly established at 
room tempertu re (75° F), it should be at the "full" 
mark on the dip stick when the transmission reaches 
normal operating temperature (170° F). 

CAUTION: Do not overfill transmiss1:on, as thz~s 1.oill 
cause foamin g and loss (~loil through the vent pipe. 

Manual linkage Adjustment 

The transmission manual linkage must be adjusted 
so that the pointer on the indicator quadrant and link
age detents or stops corresponds with the transmission 
inside detent lever detents. If the linkage is not adjust
ed properly, an internal leak could occur at the man ual 
valve which could cause a clutch and/or front band fail
ure. 

Couse of low line Pressure 

low Transmission Oil Level 

Modulator Assembly 

Filter 

• Blocked or restricted. 
• 0-ring on intake pipe and/ or grommet omitted or 

damaged. 
• Split or leaking intake pipe. 
• Wrong filter assembly. 

Pump 

• Pressure regulator or boost valve stuck. 
• Gear clearance, damaged, worn (pump will become 

damaged if drive gear is installed backwards, or if 
converter pilot does not enter crankshaft freely). 

• Pressure regulator spring too weak. 
• Not enough spacers in pressure regulator. 
• Pump to case gasket mispositioned. 
• Defective pump body and/ or cover. 
• Mismatch pump cover/pump body. 

Internal Circuit Leaks 

• Forward clutch leak (pressure normal in neutral 
and reverse - pressure low in drive). Check pump 
rings or forward clutch seals . 

• Direct clutch leak (pressure normal in neutral, low, 
int. and drive- pressure low in reverse ). Check 
center support oil seal rings. 

• Check direct clutch outer seal for damage. Check 
rear servo and front accum. pistons and rings for 
damage or missing. 

Case Assembly 

• Porosity in intake bore area. 
• Check case for intermedia te clutch plug leak or 

blown out plugs. 
• Drive-l-Reverse check ball mispositioned or miss

ing (this will cause no reverse and no overu n brak
ing in Drive-l range). 

• If the filter is suspected of being plugged or restrict
ed, it must be replaced. 

Causes of High line Pressure 

Vacuum Leak 

• Full leak, vacuum line disconnected. 
• Partial leak in line from engine to modulator. 
• Improper engine vacuum. 
• Vacuum-operated accessory leak (hoses, vacuum 

advance, etc.). 
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r•----------------------------------- AUTOMATIC TRANSMISSION 7-17 

Damaged Modulator 

• Stuck valve. 
• Water in modulator. 
• Not operating properly. 

Detent System 

• Detent switch (plunger stuck, or shorted, or 
misadjusted). 

• Detent wiring shorted. 
e Detent solenoid stuck open. 
• Detent feed orifice in spacer plate blocked. 
• Detent solenoid loose. 
• Detent valve bore plug damaged. 
• Detent reg. valve pin short. 

Pump 

• Pressure regulator and/or boost valve stuck. 
• Incorrect pressure regulator spring or valve. 
• Too many pressure reg. valve spacers. 
• Pump casting bad. 
• Pressure boost valve installed backwards or defec

tive. 
• Aluminum bore plug has hole or otherwise defec

tive. 
• Pressure boost bushing broken or otherwise defec

tive. 

Control Valve Assembly 

• Control valve assy. to spacer gasket off location. 
• Gaskets installed in reverse order. 

Causes of Improper Vacuum At Modulator 

Engine 

• Tune up. 
• Loose vacuum fittings. 
• Vacuum operated accessory leak (hoses, vacuum 

advance, etc.) 
• Engine exhaust system restricted. 

Vacuum Line To Modulator 

• Leak. 
• Loose 
• Restricted or incorrect orifice size. 
• Carbon buildup at modulator vacuum fitting. 
• Pinched line. 
• Grease in pipe (delayed or no upshift-cold). 

Control Valve Assembly
Governor Line Pressure Check 

Install gage. 
Disconnect vacuum line to modulator. 

(3) With car on hoist (rear wheels off ground, foot 
off brake, in drive) check line pressure at 1000 rpm. 

(4) Slowly increase engine rpm to 3000 rpm and de
termine if a line pressure drop occurs (7 psi or more). 

(5) If pressure drop occurs, disassemble, clean and 
inspect control valve assembly. 

(6) If no pressure drop occurs: 

Inspect Governor. 

• Stuck valve. 
• Weight freeness. 
• Restricted orifice in governor valve. 

Governor Feed System. 

e Check screen in control valve assembly or case. 
• Check for restrictions in governor pipe. 

Modulator Assembly Diagnosis 
Procedure 

Vacuum Diaphragm Leak Check 

(1) Insert a pipe cleaner into the vacuum connector 
pipe as far as possible and check for the presence of 
transmission oil. 

(2) If oil is found, replace the modulator. 
(3) Transmission oil may be lost through diaphragm 

and burned in engine. 

NOTE: Gwwline or water condensation may settle 
in the vacuum side of the modulator. If this is found 
without the presence of oil the modulator should not be 
changed. 

Atmospheric Leak Check 

(1) Apply a liberal coating of soap bubble solution to 
vacuum connector pipe seam, crimped upper-to-lower 
housing seam, and threaded screw seal. 

(2) Use short piece of rubber tube, apply air pressure 
to vacuum pipe by blowing into tube and observe for 
leak bubbles. If bubbles appear, replace the modulator. 

NOTE: Do not use any method other than h1arutn 
power j()r applying air pressure. aB pressure ouer 6 
may the modulator. 

MINOR MAINTENANCE AND 
ADJUSTMENTS 

since 
reas-
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7- 18 AUTOMATIC TRANSMISSION ----------------,.1 

Neutralizer Switch Adjustment 

The neutralizer switch must be adjuted so that the 
vehicle will start in the park or neutral position, but 
will not start in the other positions. 

Pressure Regulator Valve 
Removal 

(1) Raise vehicle on hoist or place on jack s tands. 
Provide container to catch oil. 

(2) Remove bottom pan and gasket . Drain oil. 
(3) Remove oil fil ter retaining bolt and lift out pump 

intake pipe and oil filter assembly. 
( 4) Remove and discard intake pipe 0-ring and bot

tom pan gasket. 
(5) Using a screwdriver or steel rod, compress regula

tor boost valve bushing aga inst press ure regulator 
spring. 

CAUTION: Pressure regulator spring is under ex
trerne pressure and w'ill jbrce valve bushing out of bore 
when snap ring is removed valve bushing is not held 
securely. 

(6) Continue to exert pressure on valve bushing and 
remove snap ring, using snap ring pliers. Gradually re
lease pressure on valve bushing until all spring force is 
exhausted. 

(7) Carefully remove regulator boost valve bushing 
and valve, and pressure regulator spring. Be careful not 
to drop parts, as they will fall out if they are not held. 

(8) Remove pressure regulator valve and spring re
tainer. Remove spacers if prese nt. Be ca refu l not to 
drop pressure regulator valve when removing it from 
bore. 

Pressure Regulator V alve 
Installation 

(1 ) Insta ll spri ng retai ner on p re ssu re regulator 
spr ing. Install spacers if previously removed. 

(2) Install pressure regulator valve on spr ing, stem 
end first. 

(3) Install boost valve into bushing, stem end out, 
and stack parts with pressure regulator spring against 
valve bushing. 

(4) Install complete assembly into pressure regulator 
valve bore, being careful not to drop parts during instal
lation. 

(5) Using a screwdriver or steel rod, compress regula
tor boost valve bushing against pressure regulato r 
spring until it is beyond snap ring groove, and install 
snap ring. 

NOTE: To facilitate installation of :;nap ring, encircle 
it around screu>rlriver or :·!feel rod. compre:;:·; tangs with 
.c;nop rina plier.'!, and ,;fide snap r-ina up ward in to rina 
amo1·e in ualre bore. 

• 

(6) Install new intake pipe 0-ring onto intake pipe 
and install pipe and oil filter assembly into transmis
s ion case bore, retaining oil fi lter with retainer bolt . 

(7) Install new gasket on bottom pan and install bot
tom pan. 

(8) Install bot to m pan attaching screws . Tigh t en 
screws to 10 to 13 foot pounds torque. 

(9) Lower vehicle to floor and add fluid to t ranmis
sion as required. 

Control Valve Body Removal 

(1) Remove bottom pan and oil fil ter. 
(2) Remove and discard intake pipe 0-ring and pan 

gaskets . 
(3) Disconnect soleno id lead from connector termi

naL · 
(4) Remove control valve body attaching screws and 

detent roller spring assembly. 

NOTE: Do not remove solenoid attaching screu;s .. 

(5) Remove control valve body assembly and gover
nor pipes . Make certain the six check balls stay in place 
above the spacer plate. 

CA UTI 0 N: Do not drop manual valve. 

(6) Remove th e governor pipes and manual valve 
from control valve body. 

(7) Remove and discard control valve asse mbl y to 
spacer gasket. 

Control Valve Body Installation 

Installation of the control valve body is the reverse of 
the removal, using new control valve assembly to spac
er gasket , intake pipe 0 -r ing and pan gas ket . Refill, 
adding oil as requ ired. 

Governor Removal 

(1) Remove governor cover attaching screws, cover 
and gasket. Discard gasket. 

(2) Withdraw governor assembly from case. 

Governor Installation 

Installation of the governor assembly is the reverse 
of the removal. Use a new gasket un der the governor 
cover. Refill, adding oil as requi red . 

Modulator and Modulator 
Valve Removal 

(1) Remove modulator assem bly attach ing screw and 
retainer. 
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~·----------~~---------------- AUTOMATIC TRANSMISSION 19 

(2) Remove modulator assembly from case. Discard 
0-ring seal. 

(3) Remove modulator valve from case. 

Modulator and Modulator 
Valve Installation 

Installation of the modulator assembly and modula
tor valve is the reverse of the removal. Use a new 0-ring 
seal on the modulator assembly. Refill adding oil as 
required. 

Parking Linkage Removal 

(1) Remove bottom pan and oil filter. Discard gasket. 
(2) Unthread jam nut holding detent lever to manual 

shaft. 
(3) Remove manual shaft retaining pin from case. 
( 4) Remove manual shaft and jam nut from case. 
(5) Remove parking actuator rod and detent lever 

assembly. 
(6) Remove parking pawl bracket attaching screws 

and bracket. 
(7) Remove parking pawl return spring. 
(8) Remove parking pawl shaft retainer. . 
(9) Remove cup plug, parking pawl shaft and parkmg 

pawl. 

Parking Linkage Installation 

Installation of the parking linkage is the reverse of 
the removal. Use new seals and gasket. Refill, adding 
oil as required. 

NOTE: As a normal maintenance procedure it is re
commended that the manual shalt be lubricated with 
oil at the point where it enters the transmission cww. 

TRANSMISSION REMOVAL 
AND INSTALLATION 

Removal 

(1) Remove dipstick tube to engine bolt. 
(2) Remove carpet trim ring. 
(3) On Model 20 remove top cover and lever on trans

fer case. 
(4) Mark and remove rear shaft. . 
(5) Remove exhaust clamp bolt, shift lever, 

down shift wire and speedometer cable. 
(6) Position transmission jack and remove rear cross

member. 
Remove exhaust pipe(s). 

(8) Mark and remove front propeller shaft at transfer 
case end. 

lines and 
transfer case remove dia-

phragm control hoses and 
(11) Remove converter nno•na 

(12) Remove converter to 
the converter and 
lation. 

(13) Remove converter 
remove transmission . 

Installation 

(1) Install transmission and 
(2) Install converter to 

mark made during removal is in 
(3) Install converter front 
( 4) Install oil cooler lines and 
(5) On Quadra-Trac transfer case 

control hoses and Lock-Out 
(6) Install front 

made during removal is in au~"'""'"" 
(7) Install exhaust pipe. DO NOT 
(8) Install crossmember and remove transmission 

jack. 
(9) Tighten exhaust pipe. 
(10) Install exhaust pipe clamp shift spee-

dometer cable and down shift wire. 
(11) Install rear propeller mark 

made during removal is in au~u""'" 
(12) On Model 20 install lever 

transfer case. 
(13) Install carpet trim 
(14) Install dip stick tube to bolt. 

NOTE: It will not be necessary to 
assembly when a transmission 
unless converter is defective. 
mended that the transmission be nrrlnPr/1.; 

filter replaced and cooler and cooler 
any failure that 

Torque Converter Removal 

With transmission in cradle on 
torque converter from 
pulling out. 

Holding fixture 

Install 
case with modulator 

fixture nearest bench . 

NOTE: Do not 
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7~20 AUTOMATIC TRANSMISSION --------------------~---------------~· 

fig. 7-4 Transmission in Holding Fixture J-8763-01 

(:JJ RemoYe modulator ~sst'mbly, atta(·hing :;crew 
and retaim>r fram transmission ca::;e. 

(4) R~!llH>Ve modulator asf',<~mhly and 0-ring s<~<d 
from adaptt~r. 

(i)) Remon~ adapter from transmission case. 
(6) RemoH~ modulator valve from transmission case. 

Governor, Oil Pan, OH Filter and Intake Pipe 
Removal 

(1 1 Remove attaeh ir1g screws, governor eov(•r and 
gasket. fl'om transmission case. Discard gasket (fig. 7-51 

Fig. 7-5 Removing Governor Cover Attaching Scrtlw 

i~l \V:thdraw gol'ernor ;;t!'.semhl~· fmm ('~/':(:. 
r;l, HC!mO'J: hottmn ~,an ;,nd ;;asket from transmis

::;ions cast•. Di1"r:ard ga1'ikd. !fig. 7-f:) 

!·1 i [-{.:·n'JOvi::' oil fiitr~r 1\'W.in~~r bc•it.. 
(;)) Ht•1nO\'•: IJil filter ass..:•r11bty from transmis~it;.n 

('~~"w w~-.. ·-:.;;. 
(':;! Rf:tr~~r-:·(:. J.nt.rd:f r~ipr .. to .. ~.~,~s~:: 4J .. ri~:~~. fron; ·!r~ta~~"'~ 

!;ipe ~,r r"~s• . .)· Lh!:·~ .. :~tn:l () .. r-ing. 

DETENT 
ROLLER 
AI'IID 

Fig. 7-6 Removing lfansmission Oil Pan 

Fig. 7-7 Removi11g or Installing Oil Filter 

Fig. 7·8 Remcving {Jr imofolli~g Oet<:!n1 ~olter 
As!i~ntbly ond Spring 

.. 
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,.. ______ _ 
·--------- AUl'OMATICTRANSMISSION 7~21 

Control Valve Assembly, Solenoid Connector, 
Governor Pipes, and Detent Spring Assembly 

Removor 

(1 J Renw1:ce attaehing ;;ue~:•:s oi' control val•;·e body 
and detent. roller !'lpring a::::?oembly fmm transmission 
ca.."(~ as ~hu,,·n in fig. 7-~. 

(2) Disconnect sol<•.rwid. h~atl from eonnector t.t~rmi~ 
naL 

(3} R(~mm:c C(llltrol Ya.ivt l)(idy assembly and gover
nor pipes from transmi5si1)J1 case {fig. I -HJ. 

Fig. 7-9 Removing Control Valve Assembly 
CJnd Goveo·nor Pipes 

(4) HemO\'~~ gon•rnor ~creen aS8(:mbly from end of 
govel'llor fef!d pip!> or gow•rnm feed pipe hole in case 
(fig. 7-10). 

GOVERNOR 
SCREEN 
ASSV. 

GOVERNOR 
~------- FEED 

~IPE 

HOLE 

)4?.440 

(f1) Hemove gow~rrwr pipt~s frorp '~onir()l vake asst>rn
hl;<r. 

(f.i) Remnn· r:(mtrol valve asst>mhly tf, :o;r,atf•r gasket.. 

Rear Servo Removal 

t.l) &mow~ rear :;:pn·o co,·er attaching -;crews, servo 
<:over and. gao;ket from tran:;mission (:ase. Disl'anl ~<IS· 
ket (fig. 7-1 u. 

Fig. 7 · ll Removing or Installing Rear S~rvo Cover 

(21 Rt!ll'WI'\' n~<~tr !'\P.r;<; l'i%Hnbly frf\lll tran~n:is:lion 
e<J.~$.~ .. ~l.} i.~;'~(~\·.vr, in :figirrr..: 7-.12, 

,~~) ;·!l_'n}ove re~~r ~:):::r.··1o a:::.cJ.J r.ru:dator tipr ing fr()tn 
tr;.\n~.~rttl3:::iuie e.c:~t,j~~-

Selection of Rear Sand·Apply Pin 

i)) .\.l't~<eh Fi~:am:!.{ .1'-2l~·ii'(l ... :i ;;.nd.f·21B7{t-fi i;() tl'a~l;;
lni;~si.'_ln ta.:;e by rrH~:J.n~j. t.rf ~c:rt!~ ~t:··, .. o a$sern.1/.r ~ttt~tthlng 
:;t;!'~'w~. :.ts ~b•J'\:n ln fig. 'i-.LH. Tbnw t'ix::;n:~:; 'lviH bt: ~lS.-.d 
~.u ~ ;:~h~·"~t ~~ Land· :·.t~.l~:~-~ ·'' ~:!'~r) t ,n,·~ ~yf ~ h ~":(~ !,~;.~~;th .. ~ ·:)f htHHl 
:tr,r:t,y f.~in nPtrr;. b~ ~·.f:h.~'.·:f:t~·~i, !.J ~~.djn~~t L~c;~r:.lih.n·· <..if !:~~:r 
i'<.'.'!''lll. 
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7-22 AUTOMATICTRANSMtSSION -~·----------------,.1 

Fig. 7-1 '}. Removi ng Q( lnstd!ing R~ar Ser vo Assembly 

(2) A pplr 25 fnot.-liOUncb. torqtH\ thNl sde<:.t proper 
len~rth of ha.nd-apply pin (to he n~ed d1Jring assemb!:-' ()( 
tra.ru;m is~io'; J as fol'!<': wr,:; If but:!l stt:p!< f!f J .. 2J:·r10-f) pin 
fi xttn·e arr~ beto·.v g;.l.tl~!t~ <.:tzr-.fa<.'t:" ~d~let long pin, identi
fil?d by thn>.t' ri nW-~ ; if gaU\!(' ,.;udace i:; b•:·tw.:~e!l :;teps, 
select medimn pin. i(l.fmtifiecl hy i -;vo :·in~m; if b11th ;,tep~ 
are abtwe th.e gaagf.• ill.ll'f::tc~, :;•:.lert short pin, identif ied 
by one ring. Ident ificar.if,n r ing i~ located on hand lug 
end of the pin. 

De rent Solenoid .. Control Vo!ve Spacer, and Front 
Servo Removed 

(1) R;~move soi~noid attaching ser<":>.''l, dett'n t. sole
noid a.o::Rc:m bly, and :z-.tsk~t frmn t.ran::~misr.ion ea~e . Uis
carcl gasket :fi~. '7-H ). 

• 
, 
• 

DETENT 
' SOLENOID 

Fig . 7- 14 Detent Solenoid and Ga<sket 
Removal and Installation 

Fig. 7-15 Removing-Installing Case Connector Sleeve and 
0-Ring Seal 

CHECK 
BP.l LS 
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,., _____ _ 
(2 1 WitiHh-aw detem sole1wid ~~a~w ~leevc eouneetor 

and 0-ring seal from Transm\5;;i0n ~:ase. al:t shr)\.\'U in 
figure 7-.lE~. 

~3) lkmovi: ('ontr-ol "·~dn· a:>Bt'!ll!Jly spatf~r plate anll 
ga~k~t. 

( 4 J Renwvt- six dwd~ ball,<; fr<.HH C(!r<•d pas~> age~ in 
transrnbsio11 C'a-':l(~. Ref:t!r to fig. 7-16. 

i;)) Removt'~ front set''-'O piston. wa::~he!', pin. rt'tainer. 
and spring from tranmi:;!3:(;n ea~~~~. a:=. shown in fi~£. 7-li. 

GASKET 

SERVO 
PISTON 

fig. 7-17 Removing-1 nstalling Front 
Serve Piston 

Fig. 7-18 E;den!'>icm Ho1.ising As~embly 

Rear Oil Seof ond Extert~i,·m 
(Housing) Re.movoi 

BEARING 
ASSEMBLY 

./424413 

~:·~ .. , I~.rn~~,·~;~ .~r~.~.r:, ·~if •. ? ft·~_.;·c: ::rv·1·~JT.tf ~-:l·:ai;: .~·,;t'·>:·:·. 
~2) Rerf;dv'". p.~;r.t:t. 

AUTOMATIC TRANSMISSION 7-23 

1)} Remove ou'tf.lUt shaft siCI!Ve-to~bearing snap ring. 
(t) Remove output .:;haft sleew frum beal'ing. 
15) Remove be~ring-to-caSt' c:xh~n;;ion ~nap ring and 

rl•moH· bear-ing . ... 
(6! Rcmow rh\'. two l'iea!~ :f nct"·esM.try. H.ef~:-1: to 11g. 

'7-18. 
('i) InsiWI:i slet~vc, ::;pline.,;, and ~nap l'ing groove for 

damagt', Inspect hearing. 

Front Unit End Ploy 

(1) Remove one front. pump mtaehing bolt und wash
er from either 5 or 10 o'doc.k pol-lition. 

(2) Install a% iuc~h- 16 threadt•d sl!df! hammer bolt, 
into holt hole. 

1_3) Mount a dial indic.ator on r01.l, then index indica
tor to registw \\-ith end of turhin<~ shaft, <J.s shown in 
Jig. 7-19. 

(4:1 Pufih turbine shaft rearward. 
(5) Push output shaft forwal'd. 
(())Set: dial indicator to z<~ro. 
(7) Pull turbine ~haft forward. 
{H) Read resulting travel, or t'lld pla;.:, whieh !-!h(Jtlld 

be 0.00:.~ to 0.024 inch. 

Fig. 7-19 Front Unit End Play 

Important: 

Selective wa"'her controlling this end plar is th~ 
thrust \\ asht.~l'. ]t)CfJ.tP.d bt•rwcen pl!l~p CO\'et· and for
ward dt~teh houiling. If l!lOre t)t' less wa~her th\ekne!':'! is 
l't~quin:d to bring t~r.d t)\a:.> wit.hi.r:. R;:>etificntinni\, select 
proper wa~~her frurn tll<- f<1!!n•ging dwrt: 

fU)t-;1'1 I{~ O.Ot~4 

fi.O'il t{• f!J!75 
1). t)B2 to O.iJBG 
!). Of)3 to 0. (1~17 
tU!H !.o 0. ll)~ 
fi J J :'1 to 0.!1 !) 
O.l~ti tfr n.J:!O 

Yi·Hnw 
B!1W 
lti~d 
H1'IJ\HI 

Gr..-:en 
Hlar:k 
f'mpk 

NOTE: A sl (•tf·~·mked Y':F;i~:>r ~·~ay u·,.t.d fl) di.~cufor ,.;'} ?.t 
i( ·it .. ' .~~·;, ;~ GCf::.': ~·· t;. r.>; .~ (,· ·n-?. .~:.. ~·r .. ~ J ~:; ;.-t..· a::· 1:. =~ .. ~ .1 :·; . .: r it:. ... · a c :t-·; ... .::r. t 
t hi·.:) l~ ·ra., ').~~. 
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Oii Pump, F:.:-nlutK·C~ t.l.Jl...:h, 1·~.,~!b>t~~::r ~:hf.~h, ond 
Oired Ci·.~~~·.h Rerr•.r.'''".:li 

!,1} f't n.f~~:.c_~:Y::~ .. ry to ~·~!.l~d .. ~~·::, pr~/ fr(+li.t ~~!a! J.'ron1 oi: 
purnp (fiQ;. 7 -~::;_!). 

(~~) It:~rn.rf',; ~:· fiUr~:.rl c.·l~trt~~h··y;~ ~·.)~ .. ~:J .~~J~d ~)oj L ·v:.:~t-~her~. 
( ;; ~ IHr.J:~:tL :r/3-·1 r-: ~·:.(::1 ·Pv:·l:.:id·~~·d ~J ;~:ic: hamn.m.rs into 

till"t:Udcd h~;les in p•Jrrtr iJ··:<ty .:.•J: :;;: nnd .i.O o'dock 
pmutJorl~:: 

~ ~l) f~~fr!fn:it.'• rJ\:.:J.~,.~-:· f1~·:;,.f!~ L: b·~ ~;· ~:':"()t.~;. r~a~i~ { f~1~,·, 7 ··21 J. 
~'1) P\~JiW"~·· :..nd •.i.i?·<~;;;d 1wanp-t~:·-U.1H1.' s<•;.;J r:\n~ awl 

g:1~i•~~t hom uil ptml{'. 

( f 'r H.•.~ ··nov·;~· f"!j ·.:· 'P :i. :·d c 1 ~~~. ~ •.'t h ;~,.~~:• ;~ ti': l:·l :" .:tn..:·~ t n ~·b ~ r .. <·' 

:~: ~: :J:~~t. 1 ·.~·:·: ·.1 :. f.:: a ;:.rro::i..~.;·:;•.,:~r: (~d.~·~r· ~ ~.~· ~·:-lu.>·;.\·r: L~ .r i!~!:. ".~ -~:.~~~ .. 
c;:) }!.~·':n·"•Vf: ~··:)J'i,t/f..fr({ 1:·t~tt . .-J: Lt.Jt: tf ·:}'.r;._:'.~'. c.Jy:.:.:.::t hf,U;::·" 
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~·------------·------------------------ AUTOMATIC TRANSM!Sti~()N j1'···25 

ing thn1st wai-!her, if it did unt eom~ ont with f,H"\\·ard 
dutch housing u,gaembly. 

RemnV(! din,ct. dutth n~:~<:~mbly from. tran;;mission 
C<~Stdfig. 7-2;l}. 

Manual Linkage Removal 

(1) rmhrr:ad jam TIIH holding detent levt~l" to manual 
..-;haft. 

(2} Rem.ovt~ manual shaft retaining pin f!·om tran::-;
mission cww, a-; ;:hmvn :n fig:. 7-2-1. 

Fig. 7-24 Manual Shaft and Retaining Pin 

PARKING 
BRAKE 
BRACKET 

f•g 7 ·25 R~ntovitlg Pwking Braket 

CAC'l'lON; j)(l 'li-M fr>~'e _;;a·m iiY i as it bemtii£:N fnce jhlni 
m~trif.I.(J.] :-'haft 

, .. 3} H.e!no· .... ~ j~t.rn.nu~ .. r~~,J.~·H.l!!.~ s}~at't: and. ;.;cal frn1n 
tr~·Lfl:tirr*ll~~~lfJ.~:·~ t.~;.:~f:. 

~ 4) r~.;,:: () :. t.'.~ ... ~· .. p :l,l" .·;~if",~·{ ,1(. ;'_. ::!~· .• l (• ~·· t (.rJ :-t n .J d r:·· ~.~ ~·: 1 ~. r;•\· (;f' 

<.~5·.~Pll1·~·)i r {~:·J rl·~ .. f·ra::·~ .~ Hl :~~~;. <' n :--.~\~~ .. ·:. 
dj ·~ i~euHr·:·(~ ~r:~t~H~h:~r,~~ i-:-CJ"f:~, .. , .. ~~ nnd pB!'·kin;r hrac:kr~t 

h·<•m transmi:.=:.::;i0n cage ( fiv. ';"-~iS';, 
!"(; 1 H.:~mo·:e )Jarkhg pawl 1·c: tt:a. i\fl!! r:.i; ; ~·:.> r.l u; w i 

and tran::;mission ca~t:. a.:,: ::\hown in fig·. : .. ·8~ 
17) Remow· l'(!t:aiH(::r SJJrin~'. fwm IJ<:.rY.::t/;1; p:.~.v~J ~-h.:tf't 

(fig. 1-2"7J. 
(St Remove parking p;.;wi sh;dt (:~ur, ;:;iL·~~. p:.~d·i;~l:; 

pawl ~haft. and the parking p;·t.wi fr,Hn ~.nl.!l'j:·~w:;i.y: 
(fig. 7-28--). 

Fig. 7-26 Removing-installing R-eturn Spring rrom f:mlli:,g 
Broke Pawl 

- •s ... •;;.·.:"·~ 

Fig. 7-27 Removin9·h1staHir•9 9~:t:;in<N" $-pr111~: ~ .• ,::t·PI Pr.w·~•

mg Pawi Stu:.ft 

Front Band Assembly and 
Sun Gear Shaft Remo'ti.1t 
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7-26 A01'0,MJ.\1'1C ·rRANSMISSION ------------------------------------r1 

•"7 ~,;;?~::~;;::~~[~{~.£~?:~ .. "\.{; ' 
:· .: _/ ;;~;::;:> . 

. .. . '"::~~~~ :L ]•ic,;; •'" ' 

J42458 

ng. 7-28. Removing ·lnstaHing Parking arolce Pawl a nd 
Pow! Shaft 

( 1 i J.;:st..c).li wd ~i-1}!11 ry-;,.,:;.! (;..;·)'i52 int •; an extension 
hous1Jilt ~~;.t:.J:•.:hi:~g bol.t l:: •. oJ,~. 

1.:d ;~·b :n; t i ~.,:; Lt L.ti. ~r: :1 ;.:,.tvr •)II !J,,·; rt•d and indo:. 
\v-i::~ h i)!f.:• ~·: r.·:· ;. t;[ th s=. ~ n.1 ~· }· : i} l :ih <~' (r f f ig .. '7 -31 '•. 

iX; i\:{(.'\·~· tht: •J llt~• tl !. :; .1~.,o.1:: ~1~ ~. :Jrt (\t•t. t•J n :·ad i.h<.- f'!ld 
r•~.<l :/. 

~ .f; Li'l>! p;ll:/ ~·dh.)IJ l::! !w i'i'(':t" ~} ('[)i:. I) o ··. ~i :: nc~t. 
.·~ ... ·;~ 'r!H. ... st.· .. ·t!( tr·~:t" \'/},~t·~··· (;::·· (:.~J .:~::~ ·•:·lrl~ t:t. th :H (· r·tl pl:.t.".r i .. , 

Fig. 7-30. Removing Suo Gear Shaft 

Fig. 7-3 1 Reaf Unit End Ploy 

rhf· !->l i~E-·1 ·w,;.shH h[~v ir:·g \lm'<: \u,g~:. th:;:t l:' i<::<:.;:J,t.N1 b~
l~~re•; n ~.he t::hl ":.IS \. t,1;'f~:)1"',~~r i.l.rtcl ·Ut~ f"t•;?~f f~\f:f• ttf ~ fH:: tr:J.~··~ · 
rT!b~:li •'lri (::'1:'1.+::. l.f G<. :.lE!':!nmt •vash«:!·c r.hid~!;~!.·::> is r~·p~r •! •~ 
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~·-~--------·-·-------~---------- AUTOMATIC TRANSMISSION 7-27 

to bring: UH~ er;J ~rl:>.:. "''ithln spt~eification, it e:m be Sf~-
1f~:·.-tcd (r(•.nl. th :~ (r).·;~o\· .... ~ u~:~ t:.''lt.trt. 

O.f.'i·f rc; o.\J'i:.; 
{; .. Of..~ to G.0~·~(1 
()_o::o t.c. ~; i/:.14. 
tJ.U~lS ·w 1).lG2 
i!..\~16 , •. :. COi 1l.l 
!} .l 14 , .• ,; i l.ll ;~ 

~ol;c:.h•'~ and/r)r 
~!unw1·::ll 

Nonr. 
l Tz~b Side 
;~ 'fabs Sirlt• 
l '1'ah OD 
2Tahs OD 
:~ Tal.J:::~ OD 6 

(1) n~·mo·;~~ brllt wh~.ch ~.:.·.:-tun.~',: renter ~upport to ease. 
u:-:in){ :t :;~, £r·.t~l J?. ·poim. l:biL wall deep socket rfi~.l-:32). 

fig. 1··31. Removing Center Support Bolt 

i2) Remo\·e inte:~nlt'!.l:ate <:intch k;cking plate to case 
snap ring. 

(H) Remov~ intermedi~l!f~ tkteh haekin~~ p!vt(\ llnw~ 
composition. and thr.·(>r~ l'4ted dm:d1 plat t>S ft·om t:ran~
mission ca:=:(: \fig. 'i .;;;~). 

Center Support and Gear Unil 
Assembly, Support-to·Case 
Spacer, Rear Band Assembly 
Removal 

(ll Remove eenter support to ease suap ring a~ shown 
in fig. 7-iH. 

Fig. 7-34 Removing Centar Support Snap Ring 

Fig. 7-35 Removing Center Svpport ond Gear Unit 

(2) He mo 1 (, •:·n tin· g(:::n· ':JH i ~; ;i5.'>·:,em idy fr•Ha trmls

mission c~IS(' by Hfting with Ge::;:· .·\~.~cmbi.y lnst.alling 
and Rf·moving 'l'wl ,l-217~1('. wi!.ti Slid<:! Hftrnmer C· ~-17!12 
/fig. 7<~;)!. 

!:3.1 J:~eJn~~1Vf~ C~it.[)1.lt .·~·i·s.~..J.f,.~t.:.}-..... ~.J.:··~f: ttlr':'!:~:.·.-. ,,,._:(v!·~"·.··~· trHrn 

mar nf Oili·r,r.t sh.:.ft CH in:>ide ~~:,(',':. 
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7-28 AUTOMATIC TRANSMISSION ------------------------------------~· 

(4) P la;:c• g(~ar ur:.:i l ftSf't:•mbly _. wrth ot:. LI,HJf shaft fac
ing down, in work l>ench hoic ami Bolding Fixture ,J-
213G4. 

~5) Remove l't!<tl' uni t Sl.'lcctive wa$he r !rom t ra ns
mi.<~s ion cast=: . ~~ in fig. 7-~:6. 

Hi) Remove suppor t t i l CrtM! ~paet>·r ~· ing (ng. '7-36i. 
{'I) Remove rear b;;..nd as,;embl r t rnm t. ransmi:~:;ion 

ca;;e (fig. 7-37). 

Fig. 7-36 Se le ctive Washer and Spacer Ring 

Fig. 7 .. 3 7 Re moving Rear Bo nd 

SUBASSEMBt Y OVERHAUt 

Gear Unit Disassembly 

i .. lJ Hl'!mn -, ·<· l:a.:::.e '~c nt:-;r ~UJi i)Ol.'t ::t~>~,f~:r,hi.~' f.1·c·~1 g~~ar 
unit assembly ifig. '/-HH 

1.21 Ronnv>:. t i :ri.\!; t· v:a.!'\h \:t ·s~ljdl i~" n<n·~,'J,.d)y !wt"'·een 
t(Jntt~r s'.lppr'•rT . .-~nd t<Pact ic·J~ C<J .r~·ifr. ~ ..... ; ·:·:::u-::·/rs ir fi~r 7-
;Jf' 

t. :3 .:· .H '! rn v .... : "3 t~-c:~ n J· t£• , .. :! · .. ~ {:• ~ . .'1 ( • r ;· ·· ~· .. o · s. 'tl :tt re ··.~ l' ::." :·.~ et~ ;.~, :.t n d 
thrni't. he::.1··,r:g. 

J4:2468 

Fig. 7-38 Removing Center Support from Gear Unit 

Fig. 7-39 Removing-Installing Center Support 
Thrust Washer 

ROLLER 
CLUTCH 
ASSEMBLY 

CARRIER 

PLASTIC 

OUTPUT 
CARRIER 

J42469 

Fig. 7··40 R"mowing Reottion Carrier and Roller 
From Output Carrier Clutch 
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~·-------------------------------------- AUTOMATIC TRANSMISSION 7~29 

l·f.l RemoYe reactiun c:a.rrier and .rollt!r dutch a::;sem
bly from oulput. carriH aR:'(!mhly. as :{hown in fig. 7-:lU. 

{~)) Rt~move front internal gear ring from omput tar
rier ag~embly. 

(t)J RemoH· 8tin gear frtll11 lilHput carrier assembly. 
Reff'r lo fig. 7-41. 

t7) Hemove plafHic or rnet.al thn:~->t waslH!r, lo<'n.tf~d 
between l'('Clttion C<.tHif•r and output carrier. 

(~l Turn :..l:'lf.;(~mhly OH~l'. 
I}J) Hemove snap rin~ whi~:.h fasten~ output !'!haft l.o 

output e.arrier. 
!10) Wit.hch·aw shaft. from (:arrier. 
(11) Rr:mo\·e outpilt shaft-w-rear internal gear 

thrust bearinj.{ and two r~~CP.i-$ from r~:ar internal gear 
<tnd main :-;haft. 

(1~) Remon~ rear internal gt:>ar and main shaft from 
output earrier a:ssemhly 1. fig. 7-42). 

( 1:~) RemoYc rear internal gear to sun gear thrust 
bt~aring ant! two rae~::; from main shaft. 

(141 If m~cossary. remove r·ear internal gear-to-main 
~haft ~nap rillg to t'f!movc! gear from shaft. as shown in 
fig-. 7-42. 

Fig. 7-41 Removing Sun Gear 

GOVERNOR 

:'\l; c:nmr;onimt~ of gr.vu·rwT· a.sstm!bly. with W\<:Cp
::i<:~n r~~ driven ge:t!', <~r<: ~~ se;e(':Ait (!tid e<.1ch ~,.;sembly is 
.~aliiJratt:rl. The governor, including the driven gear, is 
servir:ed os a r.o,...pl'.lh~ 'n.~embly. H.o··''I~H;t'. the r!d·"t'll 
f:!'~r~r <.~::ln ;:JJ ..... :·. ~~(~ ~c.J·vi~~ed ~,..~na!':.t.te:~::;.-. 

It i:: m~i·e~s;.l.ry t(, di~~;;;,ss•~mule go;;(:tno:.· a~:;f:mbly in 

REAR 
INTERNAL 
GEAR 

'•'··i~.~~~i~•·.,:~ .• ;.~:~.: ~~. 
Fig. 7-42 Removing Reor Internal Gear and Main Shaft 

From Output Carrier Assembly 

.1424'13 

Fig. 7-43 Removi11g Main Shc1ft Soap Ring 

orde1· w rcr1laee driven gt:!~~r Di~as.':!•~rnbly may abo be 
l.Wt:t.:!'i~ary due f:o fm·,·:ijf.n ma.t·~~·ial \:[tU!'ing: improp(:r 
operation. 

Disassembly 

~.l} (\,1. frf't 'Jn.P. .::n'j L:f ~.~:,~!"J :~o·• .. ·et·llo:· ~·~?ighl· pin a:td 
renH),·.:- pir;~. g(lv'.~rnur 1h ru;;t C!1P. gov••mor .,.~:eight;;; aad 
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7~30 AUTOMATIC TRANSMISSION ------------------------------------~· 

springs. G1>\·ernor weights are interchangeable from 
side to ~idr tmd nN.•d not be indentificd (fig. 7-H.) 

(2) Rernove guvemor valv~~ ftorn governor sleeve. Be 
c:ardul flt)t. to oamagt> valve. 

cr6aning and lnspedion 

Wash all parts in deaning solvent. air dry, and blow 
out all passages. 

Inspect governor sleeYe for n icks, burrs. ;:<:o1·ing, or 
gall ing. 

Check go\·ernot· gJeeve for free operation in bore of 
transmission ease. 

Ins(>CCt governor valve for nicks, burrs, seoring nr 
galling. 

Check governor HtlH• for free operation in bol'e oi 
governor slcev<>. Inspect gove rnor driven gf:'ar for nkks, 
buns, or damage. 

.142474 

Fig. 7-44 Removing Weight Pin From Governor 

Check governor driven gear for looseness on gover· 
nor slef.'ve. 

Inspect governor weight springs for distortion or 
damage. 

Ch~tk go\'ernor \Veights for free operation in th~ir 
retainers. 

Che<!k \' alve opening at entTy a nd exhaust (0.020-inch 
minirnum·l. 

. S:> 
\ '( \\: .\ 

\ \', <~. 
J42475 

Fig, 7-45 Governor Anemhly 

Driven Gear Replacement 

Tu facilit<t.U;· governor· repair in tho field. a governor 
llrivt.~n ge[tr and .rep1ac!:!m c.>m pins are nvailable for serv
ie(! use. 

The service package contains a nylon driven gear. 
two governor weight reta.i.n.ing pins and one governor 
gear retainer split pin. Rt'pla.cement of ger~r must oo 
performed with care in the following manner : 

(1 ) Driv ~:: out split pin . wh-!eh retains gov(>rnor gear 
on <l'O\'l'rnor 8ieeve, using $mall punch ( fig. 7--t6. l 

&.) Support guvernN on 7/ tH-ineh plates insta11e<.l in 
exhaust slot.:; of gon:rnor sll.:c\·e. 

(3) Pla<:e in arbor pr~1;s. Then wi th a lGng puneh, 
pr<:~s gear nut of sli.'Ec>\'t.\. 

(4 ) Carefully cle;;~n gov('rnor :>l~eve of chips that re· 
main frorn ol'igtnal gear instaHation. 

(5) Support governor on '7/6.-~·ineh plate~ instalh~d in 
exhaust slots of sleen~. 

(fi .l P osition new gear in sl.cevc. 
(7) With a ~uitahlc socht. pres~ gear into sleeve 

unti l neal·ly seated . 

Fig. 7~46 Governor Retaining Pin 

(8) Ca~·eful!y l'Cm\IVe any c hi~ii.> that may have ;>}la•s :d 
off gear i:.ub :~nd pr'?.~-,~ q,ear in tmd it bo( :(•m;:; on sh0ul
th:r. 

(J 0.~ A new pidwk r~U~! l he f.ir)lleJ through 5h'f.' \'e 

and gear. 
( l(}) Loc<tte hole p•.}~it i•Jn !.i0° from '"'-Xi:::t.ing hole, cen

ter punc.h and. then, w'hile ~ npporting goH:rnnr in pre~:> . 
d.ri.ll ne·w holr~ thrf.'iugi ., ~l ·:.~:,·B ~tn.iJ ~ear using a ~ta.ndard 
1/S-indl drilL 

{l l) Ir~xtaU ~.'(~~.:= •. ;.n~Hg t;i.n {:JJ ~t :clP'e gt..~ar tfl t-~~~~~,;-v.:! 
t.l.i!) \V~.bh g:r<•<'.rt~ur a::;s!~!.nb ls· th•.H'fl\.t~~h1y tr> n:n.1.•:-. H: 

;my ehip;,; that may hu.H! ·:~oiketE:d. 
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~·------------------------------------- AUTOMATIC TRANSMISSION 7-31 

Assembly 

!)) In~tall gov~~nwr valvt~ in bore of governor :-.l~~~ve. 
(2.1 1 nstali gvVl!rrtor w(~igh ts and Bpring~. then I hrust 

eap on ~overnor sh!w,·;:o. 
(3.1 Align pin holt~s in thrust cap. governor wHight 

a!.'Sf~mbHes, and go'.·(~rnor ~leeve , lh-:.n instal.! nC'\V pins. 
Crimp t.Joth ends of pins to ]J'reYent iht:m from falling 
out. 

(4) Check governor weight a...:;semhlit>s for free opera
tion on pin s. 

REAR SERVO 

lnspe<tion 

lnspeet -;erYn pin for damage . 
In!::pect piston for damaged oi l l'ing groove. Ched< 

fre<:•dom of ring in groove (fig. 7 -47). 

Fig. 7-471n5pecting Rear Servo 

. ···· 

Fig. 7-48 R!!movi l'lg E-Type Retainer Ring 

Disassembly 

(1; Rt::rnuve rem· ar(:Umulat.m· piston from n•ar fH~rvo 
piston. 

(2) .Rcmov~ E-ril~~ 1"1~taining rear ~€tY0 pisi.Oil tu ser
vo pin. (fig. 'j-4~)-

Fig . 7-49 Rear Servo As5embly 

(3) Remon• rea1· !lervo piston and seal from servo pin 
(fig. 7-49 ). 

(4J Remove washer, spr ing and retainer. 

Inspection 

Inspect freedom of accumulator piston in servo pis
ton. 

Insped fit of :Jervo pin for scores or eracb. 
Inspect accum ulator and servo piston for crack~ anrl 

porosity. 

Assembly 

(1) Jn~tall spring retainer (with c-ap down), spring, 
and flat washer on servo pin. 

(2j Insert servo p in into bore of servo piston and se
cure withE-type retain ing ring. 

NOTE: Do not r-e'rrt.O·l:e the t1.~f7on oil seo.i n:n{J;; .from 
the ?'eor accwm !<to tor rn~:; ton unless the ail seal r-ing:; 
1'r>quire repl.a.('8'f1i~:mf. If t.lw teflO'n inn(,- m:Z SP.ILl r ing 
(:;·m.ail dia.m.etm·J requi.r~s re-placenwnt for sen:i.ce. 11.se 
lhe abnm:num nil ::H>-<tJ ri:nn. '1'/w r<.:or r.tc£:1!.l'll./af.t>·r pi..<; ton. 
f,(ttge rli.a~rwtel' ti'fl.,!l groot•e dP.'pth is ·1;/ .a,r:hin~>.d ~;halfuv:(~r 

tlJ take f hl~ la.r(/C! te;Zml oa seal ring. If thif:i 1't.?.quJ·re~ re
plo~'etnent. 1.{Sr! onl:!i th.f: t.:·~f?utt oil :;wd rir~g . 

(H) ln:<tan out.e:r and innr.r ''il ,.iiw~ Mi ~ttt:u nnthttor 
piston, if remo';ed. . 

{'f; A:".S0tnhl~ in:o b;:.:f! •)f :3(~r.-o pi~t,m. 

CONTROL VALVE 

Disassembly 

(1) Position <:t_t!1tn··1 v1.dve G!t;~f:.:n lily with cort':d fr.i.C:(: 

::p and a(:tDmula iJ) f Ji'>Ck(~! . .r..t:an:st operatt,r. 
(~J H{)r;1,f'J\! u:w.ntml val\'(: fn)m 1.:ropm·t,or1' 
~ !H W 1th. ft.i.n~{ (V.~! !WVN ::rnd I n,:;t.a:l.kr 'Tool ,J. Z2:UI~ 

Hi. l.·~·:nt,Vt.>. mt.ninn.lg ri.ng at i:<ccumul.at.or pi.st>on (fig. 
7-50). 
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7-32 AUTOMATIC TRANSMISSION ----------------,.1 

~·· J-22269-Q1 

J42480 

Fig. 7-50 Removing S-Type Retaining Ring 

(4) Remove an:umulator po:<;ton and spring from 
valve a.s~embly (fig. 1-;:}J ). 

(51 At right side of va,h·l~ as;;(!mbly, adjaeent t.o man
ual vahe, rf.'move retaining pin, hushing. 1-2 regulator 
valve, spring, 1-2 detent \'ah'c, and 1-2 shift valve from 
valve body. Refer 1.0 fig. 7 -:>:t 

(6) From next. bore down, remove retaining pin, 
modulator vah·e bu!-;hing-, 2-3 shift \'alve spring. 2-:-{ 
modulator valvt-, 3-2 inlNmPdi~ll;c ~pring, and 2-:i shift 
valve from valve body. 

(7) From nc:<t. i101'1~ down, remon'! retaining pin. bore 
plug, spring, spacer, and :3-2 val\'e from \alve body. 

i8) At other Pnd of vaive iwdy, tt•p bor(!, remov(~ re
taining pin, bore plug. det~nt valve, ci<'if'nt regulator 
valve, spring. and svarer rmm valv(~ body. 

DETENT 

1·2 
ACCUMULATOR 
VALVE 

1·2 
ACCUMULATOR 
BUSHtNG 

1·2 
ACCUMULATOR 
VALVE 

RETAINING 
E·RING 

ACCUMULATOR 
PISTON 

Fig. 7-51 Accumulator Piston and Spring 

J42481 

(9) From the next bore down, n~mOH! th(~ grooved 
retaining pin, bore plug. and the l-2 il(~eumulator valve. 
Refer tn fig. 7-ii2. 

Inspection 

Inspect all valves for scorin~, <:ra(:ks. and free move-
ment in their respective bores. 

Inspect bushings for cracks, scratch~~s or distortion. 
Inspect valve body for cra(:ks or scored bores. 
Check all springs for distortion or collapsed coils. 
Clean governor oil screen in cleaning ~olvent. 

Assembly 

(l) Install front accumulator spring and piston into 
valve hody (fig. 7 .i)l). 

(2) Compress spring and piston, install Special Tool 

2-3 
VALVE 
SPRING 

2-3 
MODULATOR 
VAlVE RETAINER 

PIN 

Fig. 7-52 Control Valve Assembly 
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,. ______________________________________ __ 
AUTOMATIC TRANSMISSION 7 M33 

.J-22269-0l , and sec.ure pi.-ton with ~>t-ype re~aining 

ring as ~ho'l'l-n in figure 7 ·50. 
(3 1 Install 1-2 ac(·nmulator valve {sl.t~lrl end out.) in 

(.i) Inst.a tl borf• plug. 
(5) Install gronn~d rcnaining pin from cast Sllrface 

gj(jc~ of tht' val v~~ body. wir.h the grOO\'~S entering thr- pin 
hole last. Tap pin with ham mer until fln~h with ea~t 
sur faee. 

t n ) Into ne~ t' hore up, i nt~et't tkt(~nt. spring and sparer. 
Compre$:> spring, lh<!n retain spri ng and spacer with 
small gcn'wd river (fig. 'i -5il). Insert d~·rent regulator 
valve, w id\! land fir~t, 1:h~n deten t va lve. nanow land 
fir~t. 

(~) lnRtall bore plu~ (hole out). 
(fi) Pressing plug in ward to compress spring, secure 

plug in \'ahe body with rNa in in)! pin , then with draw 
scn~wdrivt'r fr om Yalrc body . 

(10) In lower right h~md bore of valve bod:-·, im:ert :3-2 
\·al ve. H-2 valve S!Jring, spacer, and hort.' plug (hole Ollt) . 
Refer w figur(: 7-:32. 

(11) .Pres~ J) lug into \'ah·e body to eompn-!SS spring, 
then sceur.e plug in body with retaining pin. 

(l~) Ill to next bor·e of valvl:' body, insert 2.-:l shift 
vain~ (stem end out) and 3-2 inlerrned iate spring. 

(1 a·) install 2-i) m.odulatOt' \'aln? in bushing and insert 
both parts into val\'e body bore. 

(HI Insert 2-3 shift valve spri ng inro va lve body, 
eompress. th en secure wit.h retaining pin. 

( 16) I nto next bore of ,·alve body insert l -2 s hiH 
valves (stem end null. 

(Hi) ln:-;tall 1-2 regulator valve, l -2 regulator valvt> 
spring, and dett!nt vain~ into bushing. 

(17 i Align spring in hore of detent valve; then insert 
parts into valve body bon~. 

<1 8) Pre~s bushing intc1 \'alv e body to compress 
spring; then ~ecu re hushing in valve body with retain
ing pin . 

r Hfl Install man ual valve in valve body, wi.lh dett-nt 
pin ~roave to th<' righ t .. 

Oil PUMP 

Disassembly 

(1) J'lac•e ofl pmll p a.s:: emh l:• in hole i11 bench and 
Adapter ,J-21:ifi·L 

(~) Co mnr~!:\ S p r·l:'::-~rol·r. bor·~t v.:..ive hu;;h ing: :.·tg<::in:->-t 
pn;~su n: u:g\Jia.t:)!' ~~rrin~ and t'li': !'rlOV<': ~nap ring ft''Jm 
~1ump ('(J'<'I::'r W~- 'i -f··lJ . 

til) H.emu'te pn~~~ure b•H1~t ': a h·~ bushing ar:d •.::1h:c; 
then remnw~ pres~urt- rt'g~ll r-rtor gprir:g from pump toY

er. 
n) lf f il n;. i r; fl t!d. te lllO'.' f.' :;pr in ll ff;l a lllfJ r Wa s lll.' r . 

pre~.:;ur· ~ rtc!gulawr !.>pacer. ~tn:.i !ln~:i::; tih~ regulator ':alw~ 
frvm pump Cl'''er. 

( ~) l.{;_m~ 1> 'i f: a tt:'tl~ h iH ~ bo it~. a r; d p u m;; f:o q:. r fnll<l 
r·t.m11:- rx.1dy. 

~ r.· ,; R.v·~~l to·· e rt·:·.:., in ~~·q.J· pin t-4 nd .n~ j'l.H: t~· t~ b·)f/> pl iJ~~ :;:·1.(.' ~-r:· 
i~~·P.~Ism·e n~ll;::. ·la.v:• r ix•r;~ uf pu rl'r!.l <·n,·er ( fig. i . :)5}. 

OETENT 
RF.GULAlOR 
VALVE 

OETENT 
VALVE 

BORE 
PLUG 

RETAINING 
PIN 

J-'12483 

Fig. 7-53 Detent and Regulotor Valve 

PRESS URE RETAINING 
REGULATOR PIN 

BORE 
PLUG 

PRESSURE VALVE I 
REGULATOR I 
SPACER 

WASHER 
SNAP ~ ~~~~ 

I ~~~I~ER '\ II ~ 

•• ·r.:'~:1{~"S) ·.: V.· [~. "'\ 

RJING ·~ 1. • r;:tt? rJ9~ 

c~, ~,~(>.· · ~\-·•'-'' ' ~~~::a" r""';c<; 
SPRING WASHER I 

TEFLON 

PRESSUR€ HOOK OIL 
BOOST Oi l TY? E SEAL PRESSURE 

BOOST 
BUSHING 

VALVE PUMP OIL RINGS 
COVER SEAL 

J424 84 

Fig. 7-54 Oil Pump Cover Assembly 

PIJMI\ 
COVER •42AE:~ 

Fig . 7-55 Pru~~me Re~r...lotof Plug ond Retaining Pin 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


7-34 AUTOMATIC TRANSMISSION ----------·- --··-· .............. ., -~~-.. _. ~-N-·-- ,. .• 

VENT 

Of< 
INTF.RMECIATE 

DRIVE 

Fig. 7-56 r\;n\p BO<tly Oil Passages 

Fig. 7-5 7 Removing·-insrnlling Pump Gears 

TO 
COOLER 

J42486 

i7) .R~r:ll)\!1:\ l.wnl: type oii ril: ~E :md t b:u::;t: w~1sh er 
from [Ill tn rr eovr.·r (fig. ·; .. ::>il. 

(f<,) M:1!·k dr.·h<~ and driv· ~ rt gf::!r .s )n r1i! pmnp body for 
f£ii_gmn~nt, u>!d rP.:~·~~ ,, c gea:ts l !'1:rm P'Jmp bod.:-; (fig;. I-
57). 

Inspect ion 

In~p~~n dri·q~ ge::.. ;, driv'cl'i .?~!i.H . gear pocket . txnd 
c·rE~~t~en t fo!~ ·.~<~o:r ·~ n;~. g}.~l.~jn~: .. (; r ol.hi~ r. da rr~ ag:t'. 

p,.1.si6'.1n ~l·.mr{.; f:;f'<''·''f• !n r, ::;~n f:• hody nnd check purnp 
Lod y fa('.C··l':.• · ti~f't~~!· <:i~<~r.:i.P (~~·~ : i t ~i: .ht~ ~.d d hf:'" (1 .. 000~ t o 
0.0035 indJ {fig. '/-;':i1; :r. 

Check f ri(:C of pump bod~· lC!<' Hcz.•n ~.:. n !' nl'::kr .. !n::; ped 
oi.l passagt~s. C~..::<:k f,i -: ,:lS!11agcd :::c,·,·~,·r h) t ~=H =.l.d~in;r. 
thrt~ads. Che~k f\.>1' IIV(:.l'~~ il fL1tn.::!'lu ;;f ru !'::O.~; hqi:.: :f."l.ee. 
Ched; bush)r.gfrtr ~W'.'it~.~ vr nil),..::, (fi).!;. 7-•i:.-·;. 

ln:;pec~ fJUl~tp act2.~hin.~ l•r.<! : ::~ !'(';·t~;·ru.;;;.~ ·~n;t·: i'\!f).t.;;•.(·e 

if nec~~ssary. 
ln;,pe<:t pul:ql ('f.•vcr Lt<:f.' f(>r •.;n•r:,~'J i'i:.:~';)<:' :';.~·. Ch~~e.k 

for seures or ehips in ? 'i.Wl!'\Urc 'f(~:nil;:..r, ::;· ht~ r~: . Check 
tha t. a ll pa:-~sag:e~ are c: p ~:U :<tnd rw~ i '.lt l')' t.:Gn iH:cl.ed. 
Check for sror ing- or ri~:n~gc at p =Jmp ~(•:\J· \'~1<~0. lnspe<!~ 
stator shafl for d;\rnaJ!ed :: pl im~s . :-.r .:wnrd bushings 
Inspect oil ring gToove~; fcjf d.~.l mag•~ f·~· ·.ve.~···· Tnspcl.'t 
!$t!lt~ctive th rust waslwr f~H:c· f·.n· w<:<'d~ •J(' d;;ma;:{t!. ln~ 

EXHAUST MOOtJ l.A'' G:F:I 
OR. 

TO 
r:ocn.ER 

J4:24se 

Fig. 7-58 Pum p Covor Oit ro~SCt9"a· 
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~·-------------------------------------- AUTOMATJC lRANSMISSION 7-35 

spt"·d. pre;-:su r·e n•gnlawr and hoost valvr f(tr f r t:e trav el 
through hore pump ctwer. 

InR[Wd pnn.tp cover fo1· open ',.:.,-in,~h diamHnr breath
er lwl~:. Ref~ r to fign rt.'! 7-f)h.. 

Assembly 

(1) Install drive and driven pomr1 g,~,'lrs in pump 
onti y' with a librJJment marl\s up I f ig. 7-571. 

(2j With g( at or :>haft prou·et.ed , damp pump cover in 
YiRC. 

(;J) l nsert ~pacer( s), it' m;ed, spring retainer wash~:r 
and spring into pressure regulator bort• of pump cov(~f 
(fig. i'-5-i). 

(4) Install pressuu· rcgulatur vah:e from opposite end 
of hor<'•. 8tfm end first. 

(5) Im:tall boost valve in to ht!i;hing, stem (!nd out; 
Lhen insert both par·ts into p ump co\·er. 

(6) C.ompresg bush in~ against spring, and secure into 
pump eover wit.h retaining snap ring. 

(7) Install pr('!:')::;llre n~gulator Yalve bore plu~ at op
posite l'nd of bore, and seeurc with retaining pin. 

(8i lostall ::~elec.ti•:r thrust washer and one hook t.ype. 
oil seal ring a nd one teflon oil st~a l ring on d e livery 
slt>eve oJpump CO\'()r. 

NOTE: A i,JI''1J.'ard dutch .fuilv-re cern occur~( the br.rre 
tha.t the oil sa;:/ 1'i·nr;.<; on lh<~ })1!.mp r.otJe-r go htfo, is over
S'I~.ze. 

(~lj .Sctllre pump wver to pu mp body with attaching 
bolts. 

NOTE: J,em:e bn!is ')7/.e t'll.m l0os1; a t thi::; tirrte. 

il.Ol Piac:e p11rnp Aligning Strap J-213ti8 O\'Cr pump 
body a nd covet. a nd Ligh ten tool (fi~S. 7-60). Tighten the 
pump eon~r holts lG to 20 f(lut-JIOUrHh; torqu<>. 

t ll) Rcmovr A 1 igninl[. $!.rap .J-2lnt>i:\. 
(12) Install p um11-to-t ra.n~m ;s:;ion ~~a.~e 0-ring o il :;eal 

in p ump af:~em bly, with ehamf(•l' outward. 

BREATHER 
HOLE 

Fig . 7-60 Alignment of Oil Pump Cover to Body 

FORWARD ClUTCH 

Disassembly 

(1) Pla.('c forward c:nt<~h and i;lrk <\t: 'shHf~ ;'I bole in 
ht:rH~h, andre mo ,.,,: Sl1<1 ;1 t ll'l g 'l·di :d1 ra_~, t.e ns for~' ar·d 
duteh hou:;;ing to dir:;;,•e ;~hteh h·:.l.b u:i~{ · '/ ·b 't J, 

(21 Rr~ mc)\'f. hub fro rt! houAi~Lg-. 
(3) .R~n11we forward dil tch 'imh ~nd tt!rn,-:l w;:,.sh<"rs 

frorn duteb a~sem!!lr (fi,.Y.. 7-61;•. 
(4) I{NnOVf~ fOil f (~<Hupn.'Ji t.~(;l} aL:') r •• ~:; r. :.:reel ehrteh 

plate::~ from f(n·ward drttch tH:·~J.si~·: g. 
i'5J Pl:tce forwat't'l d!.! tch anc t.;;rbin·~ !'!ha ft iu al:'hm: 

pre~!', and pres.~ turbin€ :::ha:li. frr m ('!ntd: h•JUS;n!!,r'fig. 
7 -63}. 

·~ .. 

. ·-;."'.C 

Fig. 7-61 Removing f"v.>twClrd Clvtch 
Housing Snap ~iog 

Fig. 7 .. 6'1. Re.nHIIVir:\~ Huh •!nd r h:nit>t \;"/~.;sltm·~ ~;nl-n> fr: r· 
W ':lrd Clvtd1. As-sen".~ly 
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Jn36 ~~dJ'fOM.AT•c TRANSMISSION---------
, _______ ,., 

J42493 

!tip;. i'-·~;:1 hudng hsrbi!H~ ~haft from Forward Clutch 
Hou1>ing 

,y,, L!-;in:..:; (:(u\r:h ::;r,rin~ Compressor W-:~Of) and arbor 
pre;s~;, r:{~V•}!'~'·::,;, '>pdng rf.'tainor and remove snap ring 
·.vhi::h ~<>f..t::n~, ;;~rin~ n)tainn· to cluteh piston. 

~'i'j h~t:;;y,(:'if.. M\::p :'ing. sprin~ retaitwr, and ~ixteen 
ehnc\·; ··~f<:·~1:'•' .::p;:in~~:"-; f:rnm dutch piston. 

(Sl F;,:;~t:,H: frH·ward dt;tch piston from clutch hous
iJ11{. ·;:•.r.:!-:lrl<·.~ ;_r.•fiH and omcr dutth piston seal:-l from 
p;·.~·.~J)11 ( (i~t ~ .f~·J\ 

fil) 1(,~r !Xi'-'':: .:':Pnte•· :;:;isi<.>n b'~it1 ft:,_nn fot"N;u·d dutd1 
h·;.:c.;:.-i.~i~· .(fi~'· (.~:~·6·~. 

L:.·~~:; ..• cf;,l ·:·c, ~:~\ ~H~~ ~ l;:fd'~-·fa.\·: ,· ·d !~:\.~·~ d ~.,~:(a;~·~ c·i !J t;.·.h p!.~·.t t~?~ fl)l"" 

b~J'f~:-~~~!·, ~:~:r:r·l'r~, r~t ',','f-:::·:t.·~·. 
i:r~.~~t•1:~~.-t ~·::;.:.t.~ .. :;·-1 :·:i.l~·;·:1gS. ·"·ir ':{Lqt"V':£~•;~i1 (f_d!.~ (!~· s:~:·~1:"i.f: Oi: 

di'-lf;<:jw. 

Fig. 7-65 Forward Clut-.:h Housing with Center Piston Seal 

lm;p«~Ct direer clutch hub and. ff1rwanl dutch hub for 
worn splines, proper lubrication hnl1!s. and :;co1·ed 
thrust faces. 

Inspect cluteh piston for eracks. 
Inspect clut.('h hou:;ing fot· w~~ar, scorin).;, open oil 

passag~!S, and free operation of hall '~het~k. 
Inspect turbine shaft. f(;l' open lutwieation passages 

at {~ach end, damaged splines, dan;aged g:round bushing 
journals, and for <:meh or dh:turtion. 

NOTE: Tn~·bhw . .,h11.tt fl•ttl dutch lum~<ing are .<ferviced 
~epu.rote!u. Siwft illtt!f be ;-euw1.:wJ f~·trit! J,.ousi11!.1 by lhl'-
ina fl suifttf.Jl(; .~1:zc bolt i·n ili(. Uf~l()r pre.~s f,f'ig. 7-(t.J). 

Assembly 

NOTE: .'lpply autrmwtio" f rr::n:-;irli.~;;iolt oil to all .'H:·rtl~ 
rmrl dntfh ptufr:~> ~u;tiire :·~Jw;~··-"~ri bl:r 

0) Install new inner and out*'!r oii S(~:tls nn clutch pi~
ton; lips fac<· away frnm ;;;pring poeket.s (fig. 7-64). 

(2) InP>tall a new center s~·al in eluteh housing, lip face 
u pwarti 1 fig. 7 -G.J ). 

NOTE: Thufor·wrcrd •'~~.,/ tli.:'t>ct cl;rf.r.J, fli!'to'ii~: h11n: 

id(;:·,tH''tJ.l in .. <:i·ie "il(j '>·rJ.t.:.;idt: ~iia r/1 ,--:.~: rs. it !:::: p<r.~-~i f)h: I•) 
i'('IE'/'~;:! t./!(: )i);'!irm<: sf.-,;r::·;>;:/ l!'.!<::<:iii'!J/:t; f.hereji>rl:' ('(}.f'l' 

!{;~()itld b(' e:re,-r'i~ed i.r;· n'.t.th·(· cf:' ·.~a.r."·ri ths:~ ]Jl'·OfJer Jd.~t.rrrJ, i.~: 

in[-: lalled in fhe .-:.!~.-:.t~~h t.N}::~,~-·~~b~~;:~.:.r~:. 

(3} The forw:::rd d'•t·~h pi;t;HI l'~LH i.l(: identified by tht• 
blind holf~ in the dutch andy :'a.r~l! •.if the l~ist:on as 
::;hown in f!g. 7-66. 

(4; Place s~~<.tl Prot.e(·tor· T c;nl J ~ ;::u3;.;, ·:;ver cluteh hub. 
and install outer r:lutd' pi"'t•J:r~ :s.fi:ai pmt•·cr..q:· mt<1 dutrh 
hm.'l~ing. Fit pist<)1.l. u.- lt.on~in;r t.h1.'Il :·or-at•~ piston in 
IH•nsiug 1mi'il 8·~'-~tlJd l.flg. ~ .f7 '! 

0j} J r·~::t~l.H :~!:<Jeer~ c:bJ·(~~~~ .!:t~i~·!a:.H.'. ·~ftl';nr.:~• ~:r:tr:.~ ~)()(~~·.et~ 

;.'n J)~~ton~ and ·;JhH:.:~ SfH";:'.~ l'f·\f.t. ~r,.r.:i· t•··~~r ~~p;·)l~.tr. 
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FORWARD 
CLUTCH 
DRUM 

l)lfi:!:?(:T 
t:LUTCI~ 

COMPU~ITi:Jrv 
?l.,».ll:: 

. l:i.t.; ~~~) 
I{~ ) I, ;.:;:; 

'-"'.i~tlf·r~.f/C; 

··.~~-() T i:: H 

.i'C·R'f'l',~cr.n 

:; t. ~.rrr:;?·~ 
FJIHECT 
c:.u-rcH 
HUD I' 

i 
I 

I .I 
...... 

TW<:Ut\'r. 
.,,,t\~;~~~ns 

i 
I . 

· .. 

··. 
' 
\ 

I 

:>NAP 
I': INf:l 

t' f; .~ ~ ~·~~··.; (:~ ;; !_.~·L :.·.'~p r ::a.~ .. : (:~) nJ pr (':·:~.~~ r~~· \r<~nf ~l r~d ~~.r ;~···l!' 

p ~ ·( .. ~~ lc· :·\·.\a,. :)~·· r.:~f~ Y.:r:rin:.·~~,~ t.f':, ... rt f~~·':i tf•::.\ ~:)ring .: ·.f!t:d~.~(~ r 

to pis~o ~1 'rith sri.r,r· ~ ~' ~i.g . 
~· i ! lf rc·rr. r·v~d prtt·~s $!Jv ~·t ·· ~;: .. ,?;·,,_.~ ~t· tf. c..,i ~:tAtli i n~: 

sh:1 fi i::·t~ i; for , ... r,·,·~. c·l .. .: t..:.?h r:~:J :.t.~ ~r-~. u:;: t~,:·· ~;f ;Or ~-,,-,.._,:-; ,='-. 

~'b; f•~!-\.t.~l;~ ... .J~ ·t,": ·,,:,': ~/(a.~·.:;):!'~~· ·,) ·:-. :·(~{ 'T,~/·~4~ ·d ':l,1t~~:·j J.\'J f.:. r~.~; .. 
Wh t,,·ji:L pccr..~dOit''l ;~:~!::-, :)!' •.;•.( 1 ; "::-!~,;·nt. 

~ ~:); ·~ r~ ;;; ~:t!. i h .'·. :.., ,.;, ~r(.~ 'l•t(( .• ::~.i.·~f::i ~ r:, (·; 1.:· t.c !:. :r(i ;'S ~n p.-: . as 
~~l·~ ·::.'.t·n ;r·: fi~·f. ·\: .. :·c .. 

(101 Oil a.nd i::.:;•:;,:;(\ fnur \'O!i•Jv.~.<don. t.h n~t' fht :~t.e•~l • 
and (tni'\ wa' ~d ~i0r:l •. :~nkl1 o-L1 ! t: i.r:!:r!:(• wid'1 U-1:ord18~::'1 
in r~ft: tdl !II)I!Sing: i1~stait Wi-.'<'«:if :-<:.\:'':'t (.•lH.tt:: first. thi~!l 
(nstall al ~:c;rn::ad:; 1:~!l1Pl\~-ih:•~1 1) Ltfb~·~ .ln(~ :1t1~d pbtr~;; 
(fig;;:. :; --\31:1, - 6~r;_ 

CAUTION: Do rwt: l::trtf~>!i<" i'he . .-t:r.: ,~ (,:;1-:l r. l.t.:~d; 11itt~t 
(jJ,j(J.~r .. :• N'ith f/ -.'.iO.(t}! .'· ·/. '(f.~• tt ~.' ! 1 {i.,·.~t.~.} 1){·r;el £ l'UL~Ji }1h.r:i'f=! 

{ plu fe ·u•if h 1]->J.;:f,;h/· . . '"t·e fi./; . i · r t. . 

. ~OTE: RruUa!.ly ·jrt'<':?Je./ ·::t.:-->~•j:-<J.(;, .. _'·;',p chd·.·h. pl!.::'e:5 •.!n::· 
i'lt~tall!!.d at. lh·; ,i'.ll:l0~f! tJ r~:)J. ;',!.i s..::; ·;.-:.._.,? C•flii·'JiO.~divn 
r ·lrt ft;:-; ha~.'~" ti •. e ."!:::(,o/1! 3-::.~ ·'<~~·1.: ·:·o 1t:f"~fl~!:~;Lli.o·n 

(1 1'\ h ti-l tu}} ;!i.t'1.>d •::Jn~r,}:· t'~t~/.; b \'i~t\.;:>• h'.li..l:>LE[;l: ,an.J 
:>ecure wiHt ;;nap rinv. ({::g. 7-' 'd L 

fl :-;) 'P}aec fnr ·:.r.~·<:,·t d ·:J \) telt ~l!?·~·~:· .~l1h ~ rOll ::~~- ·~ i >it•t" j:' ~lf.'ere 
o( tJil pL:mp. ami ;;pp~:· (:omp~--~~~~:•:i .-1ir ·;n d tN.:'k t'l~:t.ch 
OP€ration (fig.': -·T! ~-

.. .... _ 
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7-38 AUTOMATIC TRANSMISSION --------~---------,.1 

01 RECT CLUTCH AND 
INTERMEDIATE CLUTCH SPRAG 

Disassem bly 

and int~rmcdiate c.:lutc·h rqf_l('~· a.:~:-;mnbly, from ciir~n 
dut<:h hou:sing (rig. 7-'7 '0 . 

(:11 f'rorn oth,:r sld\:~ ( If d;:::.dt assembly, remCJn~ :map 
l'ing whkh :f.3.;,;~en& tl;~t: i'.· in~ r:l::>.tC' i0 dtr•>ct elm:r.h hOUl;

ing I fig. 7-"7il!. 
(1) Remove snarJ ring wh.ic: h fa:.t.c•ns intermediate 

clutch rctai ner tn dirt:d d ulr.h houBing ifig. 7-72}. 
(~)Remon> bad>ing pl;:.te. f<_,,u· eompositinn, and four 

-:-.ted dlltch pl,lte:'l fr.•1~.1 din:d dutch a~H~~mbly (fig. 7-
7t>). (2) RttnO\'C• n·taim:r , intermedial~ dutch outer raet~ . 

.J42501 

Fig . 7-71 Cl-lecking Forward Clutch Operation Fig. 7-72 Removing Inte rmediate Clutch Roller Snap Ring 

'· .... _, ........... ,_., .. ----·-...,.,.; 

IDENTIFICATION 
NONE 

0.0775 ····--· -·~ ....... 
(FLAT) 

: i 

:\ \ / 
\.... / .. · ,' · ' ·, ."-. / / 

~ , .... ..... ~-.. -..... _ _.., ~ 
,1~ ,/"./ "-'--···- .. _.;_.... 

IDE NT! F \CAT ION 
V NOTCH 

U~AGE : OHIONAl. 

n 

~' " r 
:r 
!j 
i~ 

ii 
!j 
d ,, 
J 

IDENTIFICATION O.ogts ! 
METAL REMOVED FROM (FLAT} .. :-

TWO OPPOSITE 
TEETH 

IDENTIF ICATION 
NONE 

lJSAGE : OPTIONAl 

Fig. 7-73 Direct Clutch P1alt~ ldentif<tttt!<;ro 

IDENTIFICATION 
U NOTCH 
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,.. ___ _ 

O!REC r CLUTCH 
PISTON R El EASf 
SPRINGS 

DIRECT 
CLUTCH 

AUTOMATIC TRANSMISSION 7-39 

INTEAMEl>t ATE 
ROU.ER 

CLUTCH~ 

INTERMEOIA"i'f INTERMEDIATE' 
CLUTCH 
RETAiNER 

f!UJTCH 
OUTE~ 

RA.CE 

\ r0~. ____ 
\J \ .. .,/ ~SNAP 

SNAP 
RING-...........-.. 

1"'\ 
l \ f\ 

f\ \ \ \.' 
0 RING 

'-..~; ~ ;;;;il!! 
OlR,CTCLUTCH ? 
SPRING RETAI NER 

'\ ~ 
DIRECT DIRECT """ DIRECT 

DIRECT 
CLUTCH 
HOUSING 
AND 

CLUTCH . CLUTCH ClUTCU 
RACE 
ASSeMBLY 

INNER OUTER Cf.NTER 
J42504 

SEAl SEAL Sf.Al 

Fig. 7-74 Intermediate Clutch, Roller, ond Or.fect d utch 
Components 

Fig . 7-75 Removing Dire{t Clutch Snop Ring 

pre;;:~. com~n.•ss spring t·~t<~int:l' and t·cnHJYe ::::nap rin~ 
whid1 f~>stens ~pri1:,g l"(<tainer to rl irec\ dui:eb hou~ing 
(fig. 'i-74). 

((')) Remov1~ ~pring r~:taine~·, t:ek:a~(; springs: .. a nd pis
t,()n from dir;:ct. dct1.:h housing (fig. ';' ... ('/). 

i)) I((·rrHivt N'l l .~r :~w<i.l al:d inn a :)f~.al. fr~ml pi!;tvn ffig . 
7-.i4_\. 

{~; Rc~U~\'(:0 <:t~A~ t.er ~;~Q.l (roJ~, d~rf.":(t ei u tt~h ~i.o~nii.l~~ 

NOTE: TlM< }w.rteen df'rect d utch relense ~pri:nm> are 
rt..ot .-;cru·iced. /lu·iH>. or nwn~ ofthu;e .<;prinr.J.o; ·req1tirr: re
pf,J.cwme·;·d, rh.<;r:n r-d ail f/ l:he-m und iw;tatl the si):fP-en 
.s>:"rvice rlrrt?cc clu.t:;h spri'flf.l.'s. 

Inspection 

Inspr-ct l'O!lcr ass~·mbly for damaged roller. Inspect 
inner cam and outer raeBs of roller assem bly (inner cam 
on d utch hou:,;i ng) for f:lcratche~ or w~~ar . 

Inspect dirN:t d utch h{1using fo r cracks, \Vear, proper 
opC;Uing <)f oil passages nr wear on dutch plate driw: 
1ugs. Inspect eompo11ition faeed and steel plates for sign 
of wea.r or buming. In~pe~t backing plate for scratches 
or other d ~,mag:e, InspH:t piston for cracks and fr(!C op
erati•m of bail i'hPck. 

Assembly 

NOTl<:: :lppi,;t .t'1',tf.o;nq,ti,? 1'1·an.c;;nissJ!)1!. oii tf) n,ll seal.<;. 
.Vake 1;erta.in p·il'f'ht i!o.H ball, (: /wcl1:. R(.ji:r to fig. 7'- '?f( 

14:?fi0'.i 
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7w40 AUTOMATIC 'TR.ANSMISSION ----------- ··------·-·---·-

(U lnsi.ali a ?~'':W i:rnH: r 6t~at ~'n ;:ristm1 of din::ct dnrc.:h. 
with li-:,.~ d' ~>t~<.!l f.n.dn;!, ~ w~y fn•m spt'i.r.g lXIdu~l.g i_lig. ·i • 
~Q\ 
f < ... ,:. 

)4(!608 

Fig. 7-761nstaUirt~ hmt~l s~al on Direct Clutch Piston 

(2! Ir.,~t:>ll a. ne·o.· Dlltl>.r din?e~ dateh piston ;:;eal with 
lip facing a.\var fru ru !;pr;!!g poeket {7-7!fl. 

Fig . 7-79 h1!iH!lling Outsr :>e~ on Oirect Clutch Piston 

l ;n h!!-!taE a io('W r.(mter <Sl;.<.~l ir. datc:h hnu-::. ing, w·ith 
lir> of S(!al f a<·bg upw;.:~rd (f.i:t.. '7 -SG) 

(t l Pla.ec Ir.Her 2-e~ll !';:utr.<.'1'(1l" ,) .. ~J.l:)t;~~ ;:J.nd (Jut~?. l' St'al 
Protector .J-2l:J.<JH o:lN' hub :1.nd ·:.·i.nt.:·.h l~t/u;:;ing. 

![,} {nst:a'!\ d\n,C'L .~·iutd; 1·)ist(1;; ir; rHnh;i;~g ·,vith a ro .. 
t.ating m.-r!-io:t ( fl~. 7-·l\'l i. 

((i) Place fotl:·tt'cn rdca:>;.> :Jpri11g~ i;!b·; ret:t~R!H!S of pi..'<

Vm <1nd install ~rring ret:;, ;·.~t!l' ow:r :'{r;ring-;:; (fig. 'i' -7 4). 
(7} lice S'{.:l'ing Cc;n~p1.'•~~';:(;1.' \-\.· .. :~~1'7 .•Jr:d (l.r:J<l{.' rm~iiS to 

eomprE)f.S !;pdngi!:, thtn in r:t;,1.:.i S'Htl' ,.i,;.g to fa~tt~n 
i;pdng ri>U.l.int.'r' t ti >:::tw:.h h~:.tusb.~~-

NOTE: Mak1:· cerfoi;; cf,i t~.:h J·dt.w:. e sprP1.(}S cue: ·1w( 

leu.rdng. If ncc('~;S(li"?J. ::.il'(!i.ghH .. n ·"''J.!1"1:nr.h. il.~ing a. 8111 (t.ll 
S{TP.!Nf-l'il:e r . 

(8J Lubrkate with tran~mis:>ion oil ~md insbll flat., 
waved sttie la.nrl r;ompi)s ition cll;tc·h plc'!.t.es, starting 
with tbe wa\'ed 3t<~~l pla.t.>i:' :tnd •~lr.crnating <:Orrt])fJSition 

and stt~d plat!~.';. Ref(•l' to fig. 7 .. ~2 
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11"'1--------

INTERMEDIATE 
CLUTCH 
ROLLER 
ASSfMBL'Y 

~-....... [ 
-~~~r-

Fig. 7 -&3 Installing Roller Assembly 

INTERMEDIATE 
CLUTCH 
OUTER 
RACE 

ROLLER 

ASSEMSLY ----,~~~~~~ 
INTERMEDIATE ..=.,;:;;.;...,..,_.,. 
CLUTCH 

.... ... . .. , 
Fig. 7-841nstolling Outer Race 

Fig. 7 -85 l llstcsll ing Jteh:~ in~r 

DIRECT 
CLUTCH 
HOUSING 
AND 
CAM 

.!4251 3 

J4251<1 

N ()'I~'J4;: l h; !Jii ( ·n::i .:~ :· ·c~/?.£•~l :.1~':--f.n·e,£ con~ }'''··~tt ~~i1i bl.o.~t~;$> 
het'l:'. 

{H} Jn~t. b1.1i tq:~,;~kin}t' ~L:·J·:: b-:. <~:. ·.i~~ti ·J .:·~.~,;:,.:j.~·.i.r;~:· (fi~::~ 
3~r.~.~·p~ h:..c.l.: ~· ng pi~~te t~J ~~e t•~r:! · ~~: .,;·i•i:: ~·.r·: t;.j::; !:in~.::. 

AUTOMATIC TRANSMISSION 7-41 

J42516 

Fig. 7-86 Checking Operation of Direct Clutch Assembly 

( 1 0) On oppo.site !~id.1~ nf dut.eh <ls::>emhly, install one 
t·oHer assembly (Jtl. inner cam of dutch housing (fig. 7-
74}. 

(ll ) Pla.c(~ roller ilio;S~mbly and ou ter ract> on housing 
with a clockwise: l'llt<H"Y motion (f ig 7-83, -84). 

NOTE: 1•F /1.("17 i ·Ju;tall.etl . 0"~- tei· rr.t{·,_J ;>hf.•'idd n u t tu.rn 
cuun teniocku:i.se. 

(12) Insl.ali r~titiJH>r Mt~r intermr:dialc dutch rollt>r 
components (fig. 'i -·85), and i:!<lf.Urt! to direct doteh hous
ing with snap ring( tig i'-72l. 

(13) Position di rect d utch assembly on center sup
port asscmblr, anrl apply eor:n pressed air to check oper
ation of directdut.<~h (fig. 7-RI:i.J. 

NOTE: ~f '.l.i ·r i.~ applied through reneTse J10$$fl.f)+: ( right . 
o-il j'rA:d holt>j it .~~"ill esc:<J,]Jf; .fru'llt. direct c:l~tfc/; pa.<;.<;G.-f./f?. 
Tlri.Q i.~ con.~£d.ered rt-01'-'rrt(r.J. .ltpply ai1· tfmY1.r.gh ((?ft o-il 
.fe(!r.l hole to ocl!wte pi.~t~HI a-nd nwu· dired dut.d1.. 

CENTER SUPPORT 

Disassembly 

( 1 I He: mo\·e fou r Teflon oi i :>t~ai t'ing:; from <:enter 
supJ.Jort assemhly {fig. 7-~7 ) . 

12) CmnprC'.s~ spring rctain<>r to cent er support: as
st~mbiy, removP f:'Hap ri1~P,;. and c:ardutly reieM~ pres
sure on spring n ·:!.ainer-. 

I;~ 1 R~mo·,·H ~prin~~ :rt•t:a i •1<~r th r'<·e rdco.~c $pr.in)...rs and 
intermefiiHtr: clutd: :.;pring g;_lid t.~ Hf.ld pi:~ton frnm enntJ:~r 
:!npport.. 

i.4 1 H.E'ilWve !nn.~r ···. -c:~<.i :.?.!J r.i (_},~t(:r ;,r:::t fr.;:m; ;.,-,,tt:. rmeili
at~·.- •.::!ntch r.:i~:tGlt. 

NOTE: [)(' r:ot .l"f.'7f.~i~t'~: u .. re~·! >'Crci::•; iJJhidi fli.Qinl f milPr 

d 11 tch in:;;,e1· r11o' tu :;f"Yf iv.,· :t'JJ)Jin rf. 

Inspection 

Jr:sr~P."·:t iHnf·~"' ra(:•: 1.•t ~·~:.~Her ~~·hJ~~< .. h aJ:.!!~t:rr1hi.y (O!'l <.'(!1: 

t (·:·,. ~~t .. rprlrrrt~· f-: .. -: .. ;:,t ;· ":~ ~<~bf:::.:: ·.)t·· ir..d-{·;"·,tat .. ;an~. B<~. .. :· ~-~lre ;u .. 
bri.C': .~~-kn i,4)l(, i:~ C>V'·r:·. 
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7-42 AUTOMATIC TRANSMISSION -------------------------------------~· 

!'I OTE: He .:;w·e coi'l f! iMtf bleed pi l !(/ t;nfice ( up'f.n·,,,( . 
lU(:!(I ir~·~h dia . .i ):s 0prm (/3 sfwn"tl1n.fi"u. 7-;tl . 

Tw~:tJ<::(' i. for ~ec•l'ing, >V(•ar. or l~c.dl in~. 
Ch~d;. oil ring gr~tow~:;; of clukh piliton for damage. 

CIH~\·.k oiJ passages with comp.re~ncd air, t.o be sure they 
ar('· not. inl.i~reonn1>ded. f.nspeci. pi.i!ton 8ealing surfaees 
for serat:c:hes. Inspi.:c:t piston SNd groon·!'l for nic·ks or 
othl>.r darna~e. Inspec.t piston for cracks. 

Inspect relea~c spring5 for br~o•aks. fatigue, and dis
tortion . 

lm;pe('l s ur1port to ease sp:tecr for l.Ju rrs or ra ised 
edgei> . lf prt~:;;t: nt. n>.mO\ c ,,·ith a srone or fine sandpap
er. 

Assembly 

(1) Install nt~w inner i\eal on inte.rmediah• dutch pi.<:;
ton , with lip of ::~cal faeing '"''ay from spring po<:ket (fig. 
·7-88). 

f~) Install nt:w out<~r :.t(~al on IJiRion with lip of ~~at 
fadngawa,v from ~pring po1:ket (fig. 1-8~l .r, 

(8) Place lntWl' ~t~l'd Prot.e(·tor J-213ti:3 on huh of <:t'ln
~·w ~up port. 

Cl.i lnsUdi intettn~!d i~tc clut\.'h pist.m; on center sup
port. indexing spring JlO(·ket.R of piston int•) ton:d a.n!aS 
of untt>r 8tliJfJ(,l't (fig. 'f-!'101. Wipe t•Utf?r seal with 
smoot h ~et·t~\•.:driv(·r hbde whit"· ing~rllling. 

15) Insta!1 tbrN: ri~lea5e svr i ng~ into spring hnleil of 
~pring guide ifig. 7-92l. S!JRC\~ sp.rinhrs eq ually rlur ing 
as..c;~m bly. 

(6 ) Pla<·e gpt·ing n'tai n ~rover spri ngs. Compress 
spring reLaint>l' to center SllPJ><Jrt assembly and :;eeure 
with s nap ring. 

~7) lnstal1 5priug retaint~-r and ~nap ring a~ ~;hown in 
figure~ 1-9:~. -91. 

(8:1 Install four Teflon oil r ings on center :~upport as
s~mhly. 

(9) Appiy eornprcssed air to check opt-ration of in
t t•rmediatc dutch (fig;. 7 .. 95). 

INTERMEDIATE 
CLUTCH 
SPRING 

RETAINER 

INTERMEDIATE 
CLUTCH 

TEFLON OJL 
SEAL RINGS 

SNAP 
RING 

INTERMEDIATE 
CLUTCH 

CLUTCH 
SPRING 
GUIDE 

INNER 
SEAL 

CENTER 
SUP PO AT 
ASSEMBLY 

J42517 

Fig. 7-87 Center S"pport Components 

INNER 
SEAL 

i 
/

'::· .· 

: :·~ · /!- ~~~ERMEOIATE 
· CLUTCH 

PtSTON 

,;i~. ·.1-88 lrlosttllli>Jq !nn~Jr s .. (l) or• lnterm~oiatf: 

Clutch Piston 

CLUTCH 
OUTER 
SEAL 

INTERMEDI ATE 
ClUTCH 
PISTON 

J42611:) 

fig. 7-S9ltl$1~1!in~ Outer s~~ul ortlttterrrl~·:Hot,,~ 

C.lvt<.h Pi$lon 
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,.. _ _ 

Fig. 7-90 Intermediate Clutch Piston Installation 

INT ERMfDIA TE 
CLUTCH 
SPRING 
GUIDE 

CLUTCH 
RELEA.SE 
SPRING (3) 

Fig. 7-91 1nstolling Sp ring Gvide 

Fig. 7 ·92 Intermediate Clt~t<:h Release Springs 

REACTION CARRIER, ROlLER 
CLUTCH, AND OUTPUT 
CARRIER 

Ins pection 

J42 6:.!2 

laHp~~cl kov: ;JU r L ·lf:(! oi reat:tion e~ll·ri··.r fvr ;:ig:u~ (1f 

barrti·ny, ( J'' •.l.:•)r}~·l!· 

I11s r•e~~ :: r 0lit:::· ;.·· I Ut\.b. r'; :.n ... ~~ :~ .t:·s,~·:: ~·,-.,r ~:~eor! n~~ or ..,.~ (:~ ::n:· .. 

AUTOMATIC TRANSMiSSION 7-43 

In::~pe(:l thr ust wasl:er :l'.l~·faeP.'i b.r r;igt•~. oi ~r.o r'ing Ol' 

wtm!'. lnsp(~<:t. roller d1ud: lt:•c· (i f->n~::t..k~Nl mr:wh~~l'H. In-
, · · ll· 1 . ··}· .-: V' l -~ ·· t ·.,. '~ '"'t( • •• , . ·,..\ .c . • ,., ::;pec.t. 1 ~J t.~r r: t. \.c. t. ,:a&c s.I~c.. r(· .,~:.t .. r •• ;, ~rn,~g ~~>~ rh.tm-

age. ln~peer from J.nti•: :i3 ; :~;tfH r1~!.:.~ ~(t:r. ~ hd~m;;r hwrH~r.i: 
bushings for d~lm a;~;.:; . 

NOTE: U' ~\ IJ.:~hi·ll ii i.~ rl<:.T,W.(Fd, r .,;·!,:i ; .. ul ,;nrnel' m·•; .. <;t !x: 

,·eplaco1!.. 

SPRING 

RETAINER~ 

•. 
\ ..... 

Fig. 7-93 l nstallin ~.l Spring Retainer 

J42!'i23 

.142524 

Fig . 7-9 41nstoll ing Sp6 ng RP.tolner Snap Ring 

.J'-o:/625 

Fig. ;•.Q$ (.he.lf~itl ·~) (,); ,.~ ,o~o>Hl :>f :ntfirn'd·'.~i ~lt f.' 

r~ Jvh:h r\.!;.~t,frti .. ~·-~r 
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7 ~44 AUTOMATIC TRANSMISSION ---------···-·--------~- ,.. 

f n~pf•ct. n.>aetion carrier p:~•I(•P.~ for dam~ge, rou gh 
h<~aring~. or cxcc:g~ive tilL Ch~r.k piniun !!.11•1 play. Pi· 
nion (md play slwuid b;: 1).(}~1 to 0.0:?.'~ i..neh (fig. 7-!)fi l. 
l.nsp(•d ir;;f!t.<l.l :ntem;{l g·ear (()ll::pu.l: r..ard~~-·, for :bm
af.,Wd t~~~·th. 

J42526 

Fig. 7-96 Che(king End Ploy of Pinions 

Inspect outpucca.rrier pini(lns for da.ma~(', rough 
bearings 01· ~xecsive tilt. Chr.c-k pinion end play. Pinion 
end pluy should be 0.0<.19 to 0.024 inch lfig. 7-9'i'). lnsp(H~t 
parking rnrwll tli!S for cn)(:ks or damag(! Inspett outpu·t 
locating splines for damag-e. 

J42527 

Fig. 7-97 Checking End P1a·,. of Pinions in Output Corriet 

Pinion Replacement , ReQction 
Carr ier, and Ovtput Corrief 

( 1) ::lU!)jX'I'l c;:;n ir:t :-1.~6<:~ ruhJy 0 11 i1·s f":-ont f<'tC(: 1 J:.iiJJI< 
;:-. 

1·12 ln.ch (~It.~.rt!E.~t.t·~r d.r.~l.!r tc--rnr.r":·r~ ~ tJd{f.' l~;trr1.;~: ir·::rn ~~nd 
of the ·pini;m p\r' ;1r· :,in::: tl.' L~~ ~··:.plr-:.1:\"·d . This '\:.H !"{,d<h:t:: 
tr:l'; prubcl bil:t.v 1): s:r:wking rh~~ c.ar:·kr wh~:: r, pin>m pin!:' 
are pre::.:~cd uul". 

(2} l.J:-:.!n~ t·i ta~t~~r t·~d punr.h .. pn:.~·.~.t ~~ t.i;nl.(n'. ~.rl:r.s (tllt <.tf 

f·arr it'r (f • ~· ~-~};;.: } 

t ~n J.(.~lJ'jf..~ .... ~: piJjiJc;~~, t!)rtl~."~ ·.v :-t~r.I:H; t·.-J and rl).(i"'~r r:~.:~dt{-· 
il<:: af" lii,i{~ (fl:.:- 'l· 'J9 f. fi~·)!Y' (~;;.tTit:::·. 

(J) Im;p~ct thn~t fne;~s of pinio;.; r,r-.::;kd.~, in c:arr ier 
fn r burrs. Hcm,v~,~ <ttlY bt.H' r~~-

l;-\) Jn;,tall ~;.~ightew t;c: ,~;;I!P. bt~a:-iH,f."; i?."!!G 1':.1eh pinion, 
u~in~t pet.l't)~t:nm. j.;.ily ~:~' h<:l d hr. ;\ri~li{fl in pl~.ce . L\:r1 p!·· 
nio1; pln }li~ gni,]e ~·fi;.~. ·;. 9~~:) 

Uij P!ao~ o:<>e b-.rGM:.'' ::l;H'l ~'1lt' !>tet•l wai:hN' r:n c:a('h 
~·.ide of ;•in i<·,n, w ~t(~t:'l. ·;·; ;t.:.:;h t> r ;,:> a.g:i.i:1'-'.J. pinion; hold 
wash,~r~ .in pi~H:t• ·,vit!i r:-':·l.: (1\n~m jd!y. 

(7i Pm'l!t~r.n pin ion a.-; i)!!;lll!ly iu C.l.'' l:';~· r; thf·!l inst all a 
pitot shaft thcv!lgh r .. ~ar fat:><:: uf a~'lf-:u,hly to !wid ~art:. 
in pl:~cf!. 

.. .... 

0 
-142f:l2t• 

( ~ ~' \ ·V b ~ 1 ~ ~·~·, ~. ;..t 1 r: ·~· ~- j \l 1.-:· r~ f r·on: f (' .:; n;. ~· ~· f .. ·•.;.~• c:: n t:\~· 
pinion p:n int~; p!acc tltt·(n::( ~;1rt: ti·~:~~ ~ ~'"~!~~uh·~d {~ltd~~ t'iu!-;h 
:w l:ldo w fa·~e ,;( ('~::.rr i ,.~r :. i~f:. 'i · l f;i."'}. 

NOTE~: l f(u(j.:;d r:?id ef ;}(~( .:;./!r.;tl.!i {';,_-: !~p ~rt}rd ,J·f:e .. i;,. JYh~ 
i.f~ ~~ res.tH;'"d ~ ·1~ f~r ·. ·,:' l''f .. ~r t. 

C) • l)1r.'l~~ .:~ ~r··~·:~.(~ pnr::··i·i 1:) ::t b~~ r"·: ~·. ··.: j~~1~. ::~:.:~ }J;~ u·~~·d. ;:._<:. 

lfY:. C!.r,-.::1 .:;:!1.1 ;-::·::. ke (•r.pv·~ :t •. : c:•:.\ c•f pirii~m r;.·;n !;t t"!:. 1'f.~1.:. 
pla'l~~;" . :~J.f:.. ~Jj.yv:or, i.;t f· ;.:·l~. "',J • .'~i.'H. 
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------------AUTOMATIC TRANSMISSION 7-45 

PINION 
PIN 

Fig. 7-1 00 Installing Planet Pinion Pin 

J4:2530 

NOTE: Both enrl,< (\{ piniMt pin mu,'lt lie belo!•; ioct: of 
r.an·-ier o,· intu:f!•r-en,.,, rnoy ocr.11r. 

OUTPUT SHAFT 

Inspection 

lnsped lhe !waring and t:hrw'lt wa~her surfaces for 
dmnage, the gnY~l'l1M drive gear for rough or damaged 
teeth,. the spii•1'~S for d<:J.rnagt, the orific~~d cup plug in 
lubrication pa~sage for rlogg;0.d enndition, and the drive 
lugs for· damagt'. fli;.)j)~~et hushing for Wt"ar or galling. 

REAR INTERNAL GEAR 

Inspection 

in~pcet tlw gr.::u· for a~t:.·b .. the ~~·ar teeth for dam
:tge or wear, and the splin·~~ for damage. 

SUN GEAR AND SHAFT 
Inspection 

!;;t:;n(•d t!.le geur t~t"th Jl)r tbrnage ur wea•· and c.he~:k 
th12 :-;piin:~ fer ;h::r•l<'~~;:;.:: !:;,:: :.·U!"<' lhnt ,;;) i.tbri1:atk>n h(,k 
!.~~ .r~ f)~: (~ 1 ~;.~~Jff, t~. 

h,;'pt=·N t:l'··~ !)H!fl for a:.;.:.:ks v· ;rplU:s. Ul·:· f'.;.:lin~1' fur 
d:JIJJ~~w·, 'Hid th.' gr,:.t.Jrl{! h<13!:in!o!·"' .inur:!ah !u~: r.l~~ma:; ... ~. 
ln~>l_!t'~t l.u,:;hhg f:;!· BCC·!·)rt!f. (;!· gal!i1:g-. H(~ snr·<· that oi.l 
lubrit~ttj,Jn hr•;(~ ~·~.net ejc,~n~·erl. 

MAINSHAH 

Inspection 

ln.~:.j·v-e( tlH' ~'\i:~.r(:: ·~.~H· er·~t~·J\.~j .;:·t• r;Jt:tC•J:·f.i!/"f!; (h·~; ~J~Jhr .. ~~~; 
fr.·r rr .. '1.n~.<:· .. ~;~(:··: th-r~ ~~::',)J_{:~td Lr.:~~·h~.:-ti{ j.~tftr!::.:~t\ :·~·o:r t~hrnc::.F..~I.:. 

F1g. 7-1 01 Staking Pinion Pin 

and the ~nan :ring groove fnr damage. Inspect odficed 
cup plug pr~s:-;erl .into one end 0f main shaft. Be sure it 
is nut dogged. 

FRONT AND REAR SAND 

Inspection 

Jn;;p~et the lining for eraZ;k~. flaking, burning, or 
looscm~sg; the hand for cracks or di~tortion; and the end 
im· damage at anchnr lt.:g:s or appl~' luj:,rs. 

CASE EXTENSION 
Inspection 

Bf!. Stn'(! that llw drain located between the two st~al!' 
i~ not ohsH·ucrPd. In t'Vf.'rlt ,,f Jeaka~w from drain hole: 
nil with red dve inni.cate~ that transmis~ion seal l~ak~; 
biaek g-rea!!-e i~dicate~ that lram;fer ·~ase ~eal leah;. ln
s]Jed bu~hing for exeeE'~h·e W(~Hr or damage. Ini:'pect 
h•msing for r.rar·k!' 0r poro~:t.~· 

MODUlATOR ANO VALVE 

Inspection 

N()~f'f.·:~ C'l)s:·!~~k j;.~. l.'t.v::.~~~--·;·n t} .. ~:·:-phrn~; f~~. ~:e:·~~~;.- 01t f:~J • .''"';:~·~·r;{l 

I h~:· ·,ift.{id ~~ to.to r ~·~:·.: ;··,:· e ~~{U; •i ~:·:n( {nH: ::: f.e;;·l Jhri.t~. ~ ::.~ .. i'IJt;,n

,.~~ard . .(t .. tra..11~.~d.~·t: .. :·::-:en ,;·i?., ~~·.~.;;:~·{;(:,·::·; :)~.(.:'. i~'·c.e ;)a(~•·'l-.'t'>f ~lia.
ph ra (J"rO. t.S d.r.;·.f~;.(" (; i:f:·· (!'t( ~/ (' /1. c> J .. f,.l h·:. ';;.{:}tv, . . iff,'~.~~· t l_j~_:: ·rt:..'·

pi.Gt.:e'/ 
(~o .. ~·oliJu:.· Q:-· .!i.t}r~.e·r ·;.!0,1>(···t :~;t,r;~; ~.:t~.tff~-;_ in tl·.•?. lif1C'Y1~·:,,t. 

:,~~{"'t ;::· :::;~';;;,;;~~: ;:1;~·,,1;..:, { ~i:.;:.'! l:·:.:~i :~' :~::~t::t'
1 

tho. p r:~f' ~;nc~,; ~f 

.~r"~;,IU!(:t l.~,J{h.!J:r~t~r :·:.t::.u.:•u· .. t.·:;~; f(.:; ~.~::-.: ~·!i;~o.~-~ of bttp~·~:y:~~~
·J r.- J!.;, t~ ;ft :.'J:t ( fi.~:!. '7 -l•J;: i, 
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7-46 AUTOMATIC TRANSMISSION ------------------------------------~· 

J4:2532 

Fig. 7-1 02 Modulator Assembly 

Fig. 7 • 1 03 Modulator 0-Ring and Vafve 

Inspect seat of 0-ring seal for damage (figs. 7-102 
a nd -104). 

Apply suction to vacuum tube and check for dia
phragm leaks. 

Check modulator bellows (modulatt)r plunger is un
der pressure - 16 lbs). If bellows is damaged, plunger 
will have very little pressure. 

lnspect modulator valve for nicks or damage. The 
second spool, on s mall end of valve, has a flat svot to 
bleed or allow some oil to paS!:! and to obtain more con
stant line pressure, resulting in smoother shifting. 

Check freeness of valve operation in ease bore. 

MANUAL AND PARKING 
LINKAGE 

Inspection 

Insp~ct par:king a(·tuator r-od for cracb, or brok(•n 
spring retainer lugs (fig. 7-10:1). 

Insp~t spring of parking brakfl a(·tuatol· u~sembl~· 
for damaK~. !n~pt\Ct. ar.tuatm· frrr free f it w-: ~ctt\at.or 
l'Od. 

Jnspcet parking pa.•.t'i for aaek~ ur wt:ar. lnsper:\. 
pawl ;jhaft for damaged rel.ainer grnover. Iwsp(~ct pa·"'·l 
return spring for dcfnrmt~d coil::; or ends. 

Inspl:'ct manual :'!haft for damag;~d t.hread:; 0r loose 
lf!vt>r. 

In:>peet insi.1.h~~ det\)nt. l<::ver :·0r c1·ack!< (•r <.1 lon~·e pin. 
Jnsp1~d p~H·i<ing brnk(~ brackH fol' enir~;G~ o:· ',v-::a~·. 
iH:?.P':r:t det.t:::nt rc:Dr~r :.md ~-;pr in)~ .~:-:';~Jr-:r,!:· ff•'r dam-

n.ge. 

Fig. 7-104 Modulat~r Reaction lever 

Fig. 7-105 Manual and Parking linkage 

Fig. 7 - I 06 Air-Checking Converter 
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~· ------·---------------------------- AUTOMATIC TRANSMISSION 7-47 

REAR 
INTERNAL 
GEAR 

0.0. F'LANGE 
RACE 

1.0. FLANGE "'\.. 

RACE ~ 

~ . fi'' ~f\ ('-a ~~j '-Jj'fll 
BEARING 

O. D. FLANGE 
RACE 

1.0. FLANGE SNAP 
RACE RING 

I 
r .;"'\, c·t ~) 
~' '\ ~...; ~.L,'• \,_:• t 
BEARING 

SPEEDOMETER 
DRIVE 
GEAR 

FLANGED \ 
THRUST 
WASHER . 

(METAL)~ 
..... """ t'\ -~ ~ ':U 

'i ~ . 
, ., c 

:,. ··~,\.. .~"tt· 
' • d \ 
. . ~· \ L 

~<~~· "'"--.. THRUST 

~ WASHER 
(NON-MET ALl 

FRONT 
INTERNAL 
GEAR 

REACT ION RING 

1.0. FLANGE 
RACE 

I,D. fLANGE 
RACE 

SUN 
GEAR 
SHAFT 

SUN 
GEAR 

ROLLER 
ASSEMBLY 

CARRIER 
ASSEMBLY 

J42537 

Fig. 74 107 G ea1· Unit Assembly 

TRANSMISSION CASE 

Inspection 

ln5pet"t ease as;;;cmhly for cracks, porosity, or inter-
conned~d or dogged oil passages. 

Check for goo<l retention of. band andwr pins. 
Insuect cdl threadf:d holes for thread dama~e. 
I ns.pect inter med ia t e clu tch d r iven pla te lugs for 

damage or signs ni wc:ar . 
fnspcct: t\vo snap ring grooves for damage. 
Insp~(:t bore of govt~rn(lr as~cmbly fo r sc:ratches or 

S(.'OrinK 

l.i\spect modula~:.or Vf1lvf· hore for !-lforing or darnagt~ . 
'fn~rH~.ct cur' plug b::-dde (!lH·e for good staking and 

.':l •~~. !ing. 
ln~ped. ·~;1:.;;e bl!.:!h:n)< for WNtr or galhng. 

TORQUE CONVERTER 

Inspection 

Cher:l\ h;.! b g,lrfac:t~') •A torque eonVel' t ~r f<.rr ~<~oring f)r 
wt:ar. CrKch. dri;,·c lug~ frJr c:l<.~ w ag«.> . Cheek I<Jrt.!!!(' c:cm
n :no::r hrPlP.ing for f,:;ai.:>. :1.-:; f<.,llmv,;· 

In~. ~::tH. ':~J.li ti.,tJ)~tcr·. r .. t~a·c·: ~)tqet.~ t~.n~: f'L\·~~.rP J ·213()~/ 
•.d .t t OJ'(!_\,W 1:.(1f'Ve.r\.IU h!)~l·ll!l~ < ~'i~.; . '7·J.t'll;). 

Apply 80 psi air pr essure to fix t ure. 
Submerge housing in water and check for leaks . 

GEAR UNIT 

Assembly 

(1) If n:ar interna l gear has been removed from 
mainshaft, insr.rt rear ~pline of shaft. into gear, then 
secure gear to ~haft with snap ring (fig. 7-1 07). 

2) Install sun f{ear-to-i ntcrnal gear races and thrust 
hearings against inner face of rear internal gear as fol
lnw::; retaining with pcuoleum jelly: place large race 
again;:;t internal g e ar with f!an gt~ facin g forw ard o r 

fig . 7 .. lQa Mninshah nnd Bearing 
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7-48 AUTOMATIC TRANSMISSION 

lll,W<H·d a~ :.hovm il; fig. 7-108. imiirlil t'H'll~.l bf.~aring i~. 
rae<~. ar.d p~:.:tt:~...:· smHil nwe agaiMt bf~a~·ing with inner 
fl<tnge f'a,~ing into !lf~R!·i ri~!', IH' 1lOW rl.W ::u~d. 

(;~J Install (•u.tpnt .~arrir·r o~N' m<l;Jl :-;hatr. ~.,., th~t pi
nimH> ltf carrier !llC:'I~. with rt~nr intm.·nal g:c:t.u·. 

(·1) Hepositinn c·<·UJJH)XH:nts t.hu.;; far· <i.:::semht·.~d !W 
that main sb:.tft f:Xtenti:; downw.nd through h•>le in 
h(mch and bad< fsc.., of n:ar iniE'·J·m•l g('~r is upward. 

1 ;) ) I n,:;t.aH n~ar i.nwrnal gca r-to<hil.pu t :~haft rac~~g 

and thrmo.t lx·arin.~:, and rebir! with pr.tmkum jelly ai-l 
sh<:;wn 1n fi~. ?-] (J~l. 

1. G) Pl~).CC~ ::.m~dl race again::.t. i!; lf:rm1i gr.ar ll':ith umter 
fl:tng<, fae~n~ !JpwarJ. 

171 Jn~taH th;··usl. bc~irrtl~ i.·~~ nlt!~, and pl;w•' l;;•.rge rac-t~ 
O\'et· small r:.\eli', wir.h nuter flo.:1g~, clif.!l•f.·d o·:~:T bt'uring. 

I
. 

1 . 
·' 

fig. 7-1 09 Rer:n I nternd Races ond Thrust Bearing 

(8) Inst::o.il ouqm: shait into output carri.:,•r a:->s•Hnbl:l" 
as shown in fig. 7·110, rhi.m S1X:nre ::;haft V1 <:arriH with 
!-~nap ring. a~ iud i.e:w~d in fi;:,. 7 -Hff. 

l!ft Rt~position :.\nd ~mpp:d. cor~utm~nn. r.hus far a.:;
St'!tn hied s(, iha~ ;;:.a ;11;.~ ;;han t•\tf~nd:; cit,~·.· m•<~rd. 

(:li)) ln~tail n>-ati.ion <:.:~ni.E:!r·tO-Olli.pnt ('~v·ri(.~r t.b:•u,;;t. 
\.t:a~; h t:-.:~· ,)ll 4j q ·: ~-~ u ·t. ·~~ir r I c·l· ~ \\· i ti~ t ,-:;, b~·~ {~f ~v 1~s!J c:. r f: a.ct~ d 
do<..vn"..::arf:•. in~f..;. t!)tr~t•pund(~·r~; PtKJ~f:·:·.~ uf (::t:t~r·fr:r and 
!Tt: • .ir~ >dth [.<~f.?:•.:, !t: r• rn jr; ~I ;y. 

~ .. l·t t htSE::rt ~:tJn ~j·~-~.::~·!· in·~~) r,;:H .. pu1·. ·.~ar:·~·.,:-: .. 
1 

f.·pline:; \t-'ith 
t~h arn fer t!o ·:,· ;: v• :H·•L ·'·' ;,1 ti1 a!. i. t m ~~ :~ '-: e ,~ .,; it 11 p Jar; et 
gf:'~ll':C. 

{l ~C,'; b:':f:rt r!':~c· !'-p!int.• d drmg 3p; \nf:' ·, ~.i)n i;l.\'<lT :!·h•ifl 
in.u &t,l;J;f; ::.*· ~~:~~ ;;o:~a1. 

'.1:3} Pt.•.~•il}r)n h:· .. _~pt ir!.f.rHr<l !{\~~\~· rirw •.;n o:1tput: t~r.u·
~ .. ler.' ~~s rt· .. c.\v;J p··. ~~g:: .. ·:·.:: .. ·~ ~~ ~.h::n \r~~:~~dl f'.:..r.:;:t~~t:1 •:\·~::r·t~~~r 

f.t.::i~·.'"1!1 h.\.l on tY, r. t 1:: u r, ·~ ~~.r:· :~.:: r .~i!" (~ r !i .£~;; : .. ~ :·.~ i, ha.i. p hi.rt.•:~t 
~ear~-::. (•.~ c.a!'-r1r:".£* IT~r;,·;b ·;\:}r.b .'\•:~t- gr~::H· (fig. 'l··l.1.X). 

_____ ,... 

,142540 

Fig. 7-110 lnstolting Ovtpvt Shaft Into Output 
Carrie• AssP.mbly 

NOTE: When a, nel'' o<dpu.t cn.r,•ier ,wd/ot· rei.l.di(ln 
;~o.rrier i~ be-ina 1·m~folled 1wd ~l the fi·ord inlf,:rrwJ yeor 
1'ina pre1.'en t;; ai'sl! m bly of tile ca,·n·er s, t'f::ph;.ce fhe ;~~~;~~ t 
i.·nte·nwl guo· rinp with the SEJ?FlCE ri·uu. 

(14) Install eenter suppo1t-te·sun geitl' thn.:~t bearing 
and races retainillt{ with pctolcu m j('lly. 

(15J Install lal'ge nwe f:\y('!' !'1-Un gear 6haft, with een
I.P.r flang~ of race upward. and :,:eat aga.ii;~;r sun gear; 
seat thrust hearing over n:.<'e: st:~.t !·(:'!naining n1ee, with 
c~nter flange upward. on \\'asher. Hdt!!" w fi!!. T 113. 

Fig. ·7-ll I P~sitionit19 F'cnt tnternat Geor ~1119 
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,.. __ _ 

Fig. 7 ·l 12 lnstulling Reocii~n Cunief Assembly 

Fig. l · 1 11 C<:-nt11:r S1,mpDI'l t-o Sv" Gear Thrust 
B~w ina t.~?'<d Rr..1or.~;o:~ 

.!42643 

( tti ~ b;,;ta ·;; roih."' 1 .;_, th:.!.! !~ ,;, ; P. ':o.:.r~e Otr t :,){ th~ rollH 
~~.~~.gf: !:.•y c:0·n:· rJr,~s :: ~~,·~ . . , ... ~· .. :~ r~,l~~~:·r,o:d~; :·~~ ~rt~ r ·~1' .~~ •;·:;:j t·. h f,·;.r·t~fj r, . 
~~P.r .~1nd ;:]:.~;·~· rt~·:)::;:.: rrJ·i·h~·r f(OH1 f(,·:·: !~(·.rJ ~'l~· ·.~.1.~f.{~l' ~:1d.~:. Ftf.·· 
f~t· to fi,~~· .. i····~ .' .. fs 

AUTOMATIC TRANSMISSION 7-49 

J42o44 

Fig. 7 • l t 4 bller Clutch Assembly 

Fig. 7-11.5 Ins lulling Roller in Roller Clutch 
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7~50 AUTOMATIC TRANSMISSION---------- - ·-----,... 

(17) In$t.(l.!t r·oJ.i,~ r dut.eh ns~emly imo re; ac lion tarl'ier 
oute1· race. Rf:i!'r t t) fi ~:u rt> 7-116 

(18Hnstall ccn t.l.!r snt1r>vr l. 1.(1 n~a~t1on l~ rrie.r th ruiit 
washer into reef'~!!- iz~ cent(·r support :;.-;s,,mbly and re
tain with f:(·tn•h:nm je!ly. 

(19) Iniit.<>J! C!j-:> t· cer~tc·r support int~i react ion carrier 
and roiler dt1tch a.:;;;.;f:m ~ir as ~hfJWn in figure 7 -11'7. 

J42 547 

Fig . 7-1171nstalling Center Support 

NOTE~ ~Vith raa;::t,~Yrl <:u,rrit>r helcl., r:&nf.er support 
should Nn·n COKlttcrr:l.?cbt·;.<;e :wdu. 

120} us(: G(~ar Assembly Clamp Sd J-217~-l;) to clamp 
gear unit assembly toget.ht:r until it c:an be installed in 
transm ission cas(•. 

(21 ) In stall output. ~hE~. ft.-l.n-(·ar:s<>. thrust waf'her a nd 
seat so t hat taiM td' wa.shers axe insert ed into corre
sponding ind~nts c>C ~haft, and retain ·with petroleum 
jelly. Do not tl~·<: pla~tk washers i:H•r(~ (fig. 7-118). 

Fig . 7 - 1 18/n~wlt.irt(J Ovtrt•J ~ Shaft fo Case Thru~t Washers 

ASSEMBl.Y 

~ otr 1!; 'fj~ .. h g~··: ~-..:·l {l : .. •' 1) /·~ l"'l { i·t .. ~~l ~ .$1 e ;'; ... · ;~l -r:· ... ~{fl. i:~·. :.:· !•::·~i. .~. :~·! i'::: 
i i'ti1j(l : t'.J:.·~ ·! th. r. :- ~ h •. :o p~· ;,~ (l ·' ":t .•:l:'~:/:1':·::,· h~~: . . ~.ri:','.J .-~.,~ ·.tn i.:rtit;~:ll l-'J.L·· 
(J'"ica 1i. ) '1'.'. 

R l r • .,Fi'iu!)$ ean tJe /u(rriudP.d ~~·{t.h petm!e'lllc jdly, or 
the pa·rt a?t.d l>u.<:.h inrr d.t'flp:!d '.:n t'r<u;M1!.'i,'!i;l 'm o-il. 

Thr•; .~ t v:a.:;h <: rf> s lto·11.ld b€ hthrit:rd<-;d on both sur
.tiu :ex with pel'rol<''lt'll1 • ..i~:!.iy bcJ;·r,"e in.~t11.llati:.m. 

Lu.J.Jr·icu.t-if.rfl. i·11 tb:is tr:co·,~ tiU.'}i.l {ed ·m.fU ;. twr wilt p-re::· 

ent d.J:T.'IML[/P. I o tlwm:t ?.ca:;/u~r.~ IJ:r!d- l:F;~.:~hi·ti(}$ due to ru.n.
'lr:iny dr:J (m the i'llitiul.<: f.cf·t v.p. 

Gear Unit and Inte rmedia te 
Clutch Installation 

(H Install parking hmkt~ J.)f:.lw l ,,·ith moth toward in
side of ease and JHtr king pawl sh aft. 

(2) ln~tall pa rk ing pa wl shaft retain£:r dip. 
(~)Install ne w <:Up plu~, llsing a ;'~-inch diam('ter rod, 

and driv~ in to trans miss ion ca~~e until parking pawl 
shaft bot toms on case l'ib. Rdr-r to figt~re 7-119. 

(4) Ins ta ll parking pawl return sp1·irlg, squan~ f.•nd 
hooked on pawl, and other ~~nd of case. 

(5) lnstall parking bt·ake bracket guides over pawl. 
using two atia<:h in~;r bolt~; t:is:{hten holts to 1!J to 20 foot
pou nd~{fig. 7-122). 

(6) Instal l reat hand 2.-!;Sernbiy in tr ansmission case, 
so t hat two lugs index with t wo a n eh o t· pins . Check 
band to make sure band is St'&ted on lugs. 

Fig. 7-119 fnsto!ling Cvp Plvg 

(7) ln~tal1 ~!;pport ~:o cr.»t· r;pat.:E·> a;;;aimt ~hmlifk:r at 
b<Jttc.m nt ('.ase ~·plirtt-r.s ar.ci g;·!p ioca.•.e,J ~a .: <l<:.t>nt t.o hanrl 
anchor pin. 

CAUTION: Do not. r! t/11/il.:~e tin ., .~ ~:<.tcrJ IUJi:U-iru;h 
thick (Pi.d lHifh ~i·i..e.•.: ,fhf; Hiith ei• lu·r f.he u:~nter .':'!J.fJP<Ft 
h c~~-~~;- .~fi'W'J.i . l'l>lir; t (;)i~·: si.~le (J£"!'(·lf:!l.,: •Jr .~fie hot:l:nriJ phlf(;· 

ft.i <:<use .-?rmp ri.ng ; 0. 01i:J .. ,t;;t)i lh·/.·1.: mifl. both . .; ide1; P•tf i. 
D~' tlt)t ntU!'tl?-pl. t o in.<; ffli [ i./,e {:".Jr !fj tyjJ~~ ·.~<,:iter !'1lpp m·t: 
with th~ <iJNfi.,:~t·:·h .~~J":';t<.:' l' J"r.:1y i·,/ t,l;.; '· .~ .. ;,~, mA du rw! 
,>rJ.f::atl t), (~ ' 'e1c <.!i~:,t '!).:· ~,. . . 'f. } .~rr'o .· ··f .. i i~h.t_,.;~.t. l. h t~ (f.1.~ .. : .. ~; .. 1· :·~ch. 

~pq,..:et· ri·rttl ·,;n the> .:'r.<k:e. 
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,.1----------------- AUTOMATIC TRANSMISSION 7~51 

on Install pmpcr rNlr unit scJe(:tive waBhf'l' (}11'0Pi~I' 
wasbet· determined by previous Hld r;ht~- clwl'k) into 
concsponcling slot 5 inside n~ar of 1 raw~ m i.ssion etu;c. 

(~) ln?;tall comph~tc eentc1· ::-mppc:u·l r~rHl ~(:ar unit as
:-;embly into eas~· making ce.rtain eenkr support hf•it 
hole is propNly aligned with h<Jie in. C<Ul1>.. lise Tool Kit 
J-2l7~f). 

UOt Install cenlf:..r support-to-e;t:se retainin~ ~map 
ring, with bevel side up and locating gap adjact.mt to 
band anchor pin tu s~cure cent<.>r ;:;upport in case. 
Make certain ring is prope-rly seated in case. 

i)l) Install <~a~c-to·C(>nter-;-;upporl: holt hy placing 
centE•r support locat.in):! wol into t.ast~ tli!'ect dlJtch pa~
;;ag<~. w·ith handle of tonl pointing to right. as "i~wed 
from front of transmission ancl !>~'-railel w l.wl! housing 
mounting face. 

(121 Apply pressure downward on tool handl(~ which 
will tend to rotan~ center support (~ot:mter-dockwi8e a& 
viewed frorn front of transmission. 

CVn While holding ct>ntcr :mpport firmly tount.er
clockwise against case splinf~s. tighten case to center 
support bolt to 20 to 25 foot-pollnils using a ~$-inch, 12-
point. thin-wall dc:c!p sockc1. Hefer to figure 7-120. 

Fig. 7-120 I nstolting Center 
S.vpport s~rew 

CAU'nO:\': }Vhm. 1n>inp rh<.:: [,v;ut;;;"-£/ to•)/, (:'(1'1:: .·;h·.•ui.d 
be f(f.ken ;,pf t0 rr<,i>~t< lwrrs :;a the case !.'ohe lJOd;'J 
ii1f)1tnfi·ii.[! f(u.:(:'. 

NOTE: .P?::>to,-;. -in ·:·uJ t~:1· 'ir!{J'J'''tt a:pp{!Ui i-.t.te.··;nf.'ffia.tr 
chJt(:h. If p,>:t'w .r;.yt/.,l let/,· . .:-Jgt•:h jin/.-i.m~. -~~h·m.,~htJ, <·~· 

~)!!.:>_ (i__f'~el:u~uf :~fHCd nifl~j tt'Y!J.it 

(i--P i ... uh• ki.\'i.~ with lr:::n•"Hi:;,?i·J\1 .:-i.'. U.;c f·,lt. ~t!.'d ~~w~ 
\Vavt·~d ~Lf~f~~ pfat.~~~ lHHl thr~·~t:~ (~})r!l!-}O~tLion bJtf.L •. H1Cdi.<J.tf~ 

duteb plate assf•molies and in~tall, ~tat-tin:.; with waveu 
Ht>el p!at~ and alternating c.ompo~iti(•n and !4h·el plate~:~. 

(lf:.) ln:;tall int(~l'r.lediate dntdl baekiug l'law, l'idge 
up·.vm·d or forward, ~11d rusten in (;ase ,,..,-ith hackin)?; 
phne-to~eage :;nap rirw. 1'his snap ring is flat on both 
sides. Locate gap of snap ring opposite band anchor 
pin. Refer to figul"e 7 ·12l. 

Fig. 7-121 Snap Ring Installation 

PARKING 
BRAKE 
BRACKET 

Fig. 7-122 Installing Porking 
Bracket 

Rear End Play Ched< 

J42561 

(_l) [w;tail Sli·k Harn:.:wl' C<!T)2 intu an ~xh?n6km 
honsir.).{ at.ta,:hiug b(.llt hrJle. 

12) Moo1;t Dial Indir·Mnr 0n rod and ind(~:;; with r.nd nf 
tiUtjlllt. ·:;.hafL 

i;~) :\.ppty· air pH·ssure 1.1! <LPf>ly iJJit'l'HlHiiat~ .t\utd1 
(<'t:ntP.!' ,,n prt!-;St~g-t:i w·hil~.~ rnovinJ:<: OlJt-put. ;;hafi in and 
out to rend r:m~ pia~. 

(--li li~ntl pl::r~: 5huu!d ht• f!'(Hl: iUJD7 i:r1 0.019-inei! The 
ftdeeti·;.-(~ w;t~;ivJ· (':,;n!.:·!)i\~.•lf~ t.h::_.<; cmd IdG~.:;· i~. the ~teel 
';>:asb!; l!~.Lvi~·;~ 8l"itt~ tll•H i.;~ lvca:t>ti bi~•w.:·cn ih~ t;1P.\~:t 
'•'~'<-tsl:wr >.md the t·t·;ar fac::•~ l)f th~: triH~smi;;;Rion eai.(:. 
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7-52 AUTOMATIC TRANSMISSION 

Jf a diffe r~n t washer thu::kness i~ l·r.qoin~d to bring 
th!! end JJiay withtJ' :;po::ei!:'kat.ion, it ea n b(• selee.it't! 
from th<• folluwinJ;r churL. 

Tnickness 
O.<YH to 0.078 
0.082 to 0.086 
0. 090 to (l.094 
O.OH8 to 0.102 
O.l06 to 0.110 
O.lH to 0.118 

Notches 
:Jon •~ 
1 Tnh Sidt' 
2 Tab:-1 Sick 
l Tab O.D. 
:t 1'ahr:; o.n. 
:.; Tabs O.lJ. 

Front Band Installation 

And/ Or 
Num eral 

1 
'2 
3 
-! 
.) 

b 

J nstall front batJd, with r~tH:ho·r· hok ph-te~~c. over band 
anchor pin. and apply iuv. f ~Leing ::;cr1·o hole. 

Manual Linkage Installation 

(l) ln~tall new 0-rinK, or, manual ~ht:~.ft. 
~2) If rcmoo:cd, i n~t>rt a{~t uator rod int.o mfJ.nual dt' 

tent lever from sid<> opposite pin . 
(3) Install aetuator rod plung(!r onder parkin~ braek

etand over parking pawl, as shown in figurl~ -'7 -124. 
(4) inse1·t man ua.l shaft assembiy through ~~ase a.nd 

detent lt~ver, and sectJ re with jam nut and tetaining pin . 
(5) Tighten nut to 15 to :20 foot~pounds. lud~x mark 

on pin should eoincide with groove on shaft. 

Fig. 7-1 :23 fh:wr Uni' End Play 

Fig. 7 • 124 Monva! Shaft 
fnstallotion 

___ ,.. 

Hi) Rota te tra n:>!~'!)~sion to vertical position, and 
removt~ Tool. Kit J -:n7n5. 

Direct Clutch and Forward 
Clutch Installation 

( 1) Insta.ll din:t:t clutch <.lfld intermedialt> sprag as
~embly, in t ran&mis::; iMJ e:l~{(~, to front of intcrmediak 
dutch . 

(2) P..o tat •~ hc.;,us ing of dirE>d duteh, causing ourt:.'J' race 
r,f sprag d.S$emiJ!y to me.et plat:<!::: of irit.ermediate dutch, 
whi<~h . in turn .. will caust· hu!) of dutch houfling to touch 
g~,;n gear !<haf.t. 

NO'l' f;~ it ma:.t ·).!! h.:·l;oJ.hd t·~ :·p~;~o ·( .;· Gtt:ti.ptJi:' i t. io,: 
;: l af,::..o:; a/,,d st~~~"lyf.:;tt; ... ;'! .!"rtil1i .i i:~~r·i cl•/~.t-is, f~::~ ~];n 6f?l 
i(h ,"lr: ~:If:{}.( 1:/L',j 1L-'$f:.(, I I/ /) t{f. 

i3.t l nst<~I.J for··,\';.11:·1 duteb hub-:v-din>et duteh hr•ns
ing th rus.! wash.er '"1 hub <•i r'or.wt~n:: d·.!tch. Rt:t:ain 
\~·ith p~··troh.Hltn j>:.l[?;·. 

'4) l n;nall for·.•,::.u-..t d:..rt.tJ, ;,r;-J r urh~!lr :-:haft, ind~xing 
dt!'C("I. duteh },J.rb £\::- eq,j r,j rq;liH~hRft ',<:·il! hm:~orn <10 

t•nd of forv;.<~.r·•:! cL••:dJ h:.!h •;~'hf'n ~·,)r:•;~,rd r:lutdt i~- :,c~;::t
ed!' it " . .;,r1;r L·~~ 'ti~~' P:~:c•xlnl.·:U.-: !y t t,::-·;~~(·h f:·orn DHn•;/ f.\tc"e i1~ 
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il) Gnicle pin~ <:.an tl(' f:oh!'l<:a;.r;:i by .grirlding head-: 
from two , .. al'lt: h•)d"\' hf,)tr•. 

li.llu.sudl gtdik: r.<n~; ix: lv;;:t pt1!PP muunLin):! h·:~h 
hole~ of tramm:\5:~ion ~:<:~U!. 

Wj P(ISition •Ji: owr;p ~;~~]·<.kt·~t t~ pu:rn:.• f'ae£: of tr:lll~
missioll c:H~<~. 

(4) Appl:)y ;}t:lroiat;ml h't hnid .![a<.;ket in phH:n. 
(5) Install pvrr:p :t,-~:r:mbly m trc:m~mission ta~w and 

fashm with Gl !l bu i OJ';(> pll :11.C'i ~ tr. :i.thi·n ~~bolt and W:tRh~:r; 
b()ll and ~·::tshe;· ~-.hod•.l L:c ::.rni~t.~~d from r1ther ii or lO 
o'cliwk po<.-:iti•m. ·n~~r•i:w., ho~b1 i.·:• ·;t.(l t(, ~::) foot-p•JLUHh;, 

NO'l'.E: lfitt.t'b·i;te >:h~~t~ nt!J..·tnf !)e t:"·10.f.(:.d a.s rnuup ·is 
f~einU 7m.llni lr:b pir.we fo;•:.;:m·d ~)t' direct dutch h.CtWl

·iny:s hal't~ ii.Ol rweii piY.<JH'·rf.y Ui.dr.!.Ut.;rf. i.i~ int/e:r 1t.'itft. all 
d-utfh JAatei>. 1'U~ 1Y.1ndifwn nw.:st be ~onected b(~t'orc 
pump isp•d/.wlfu.lly -info J.ll.cu:;;:. 

(til If nece:;::;a.I'Y to i!·:~.~<!.H a,,,,.,.,. front ;;eal, use a non
hardening- St'aler on l.'l.•t:~\:!t~ nf ~'~~a1 b(/dy and using Seal 
Driver ;.J-21H;'iH, ,_h·ivc! H·;~al in pl~l.C(\ '"'~ shc•wn in figure 7-
12;). 

Cl"l (~b<::elc: frt;YCI., :.nJ;.t ~\!l·:·:! ;}}f?:y, ;~t.flfi rf;phi.ee St:h~t:~t!\-f.o 
v~r ii;-!i h.{~~~· l f r~. t~l: \~.~'·.:.,:~ · .. ~·,. 

~.~; fl.,;_;~~'.il !.,=:.::::.'l:.:c.;~,~· nil :,_.1., ·:·sr, ;n·';:.;cll ing bi:·il. ~1J'td 
\\'"n .. ~:~ht~!". ~rr~~·~·~·(·.i~f·. tn j:!O tl• 2;~ ~o~.~t-~ .. (·u::·::i(• tc .. :qqc. 

Check SoU. front Senrt.,, l!Jo.~:k~~, s.,:mcer,. and 
Solenoid instr:H.~fiQt~ 

{1 ~ li!3ta;j f~···.lv.:·. ·.~:.(l~:~r~-:. .:~pl".~H;~ ~i.nd. ~t~:::tir:-::·( :int.~.~ tr&J~~

!T' •. t..;s~•"!1 c~;.~;f.~ .. 
(!·:..~ l "::-.t~·~.·l~. 0 ,;::~, ·;;.,r~r.;.·~.!·~~i" ~)?1 [.:-nr: r :·;:-.~ ... ',.*1) r·; ~~ ~"i·~· c:··~.rl (;. p. 

P~"~!1h.c-~ ·t(o:.'.;.:-e:: .. ti··•.--n l.:·l~f .. ,,::.•)! rr::.·.1• i~.tr~: t t<:i:·:.~(~:).~!~.~ ·J··:•l: ·~~asi:·· =~.LJ 

; h;:l.t i.'apt~f-t' .. J. ~:·?~f~ ~~ ... e;:r!tJ.:~·;.i.nf.!. 0:=:~-]f.: 

AUTOMA nc TRANSMiSSION 7-53 

(:.0 InstaH oil !;f•al ring ••1.< f:·tmt :;cn:o pi~ton .. if rc
r.~owd, ~~.lid im:~u.dl piston ;:w sf.rVt) pin i;G that iderttii'i<:a
tion n~:JHhers ou ~houl•le,.~ C.\n~ ,,xvosed. Che~:k fn:(:ncs::; 
nf pi~wn by <.:.tt:oki.JJ~~ p::;;to:;, in bnl'~. 

(.f1! n~:;otail t'wc• v;uide pin..: an.J ff:!~!l•rL b:.tall six dwck 
balls into tmnsmis3iNl ca.:.:~· <.>u<:;ket~. t!!ell ;nsta.H va~vt> 
b<11iy sp~wer to ('~~~~! ~!~~!!.lwl ~ g;kkHt ·wit\; ~-.::.~>nsion for 
sol.t~no.i.d 1. See fig. 'i' -16 fo)' :.:heck. h;;.il ;o(~uti• .. m. 

(:3) lnf;t?Lli vaJ.\·l~ body ·w <:.;:sc :;n::;.f~e~· pli1hl. 
ft;) In~ta!l det.ent. ~okn;>id ar.;:~{~mbiy and g,,.lkr:t in 

t.ransmi:;.sion ca~c wh:t elt•r-t~·io::a~ t:m~n•!cter i'adng mrr.er 
edge o1 tl~~~f~. 

(7) [n;'!t;lll bolt~, hni dl) !~(>~. ti1r,lr1·1~r:. 
lR! Jn:;Ltll 0-riug; o'ii s,, .. ;~l ::n: t'~''·Clt'lc.\ll em:rwe1or 

sleeve. 
(!J) Lubricate s!~·t>\'<~ ~·nrl in!{el'l: im.c: trant-~r'1is~lion cail<' 

with ioek tab~5 fadrtg im•; {~:1~.<\', p·.;:.;i;·.i,>r.J.;g lotHi..IJI' tah;; 
in notch at :'lide of c<,::H'. 

(10) Comwct detent ~·.lkncid wb:: t:_. C(J'IJn<>.ei.or t<~nni·
nal. 

Rear Servo lnstaUation 

(1) Seiett prop;!f'l(•ngl.h ~,f band·<Wl:;ly pi~1. 
t2) install. l'Ull' ;:t.cl~umuhtt•r :$pr.i.ng ir. tram;mi::;sion 

ca~w. as ~how.n in figun, 712t~. 

{::ft J.J~:hri':~at.e :~nd ·~.c:.:i'~.a.q r\~.~-1!. E:t.=~·f··/~1 .r..~·~~··:·~i'lr:-J:s ~!TfJJ 

'(.j·!::!Jsrn i!::.~~ kl~~ ~~~t··~. 
,_,1) f.r;st~Jl !".:~;;;,r .. ~r..r,.~~:~ ~.r.l~. t-~::.·.~1:f~t CtJV':.~·1· f!n trar;,:~rn~~~ .. 

<:~ion t.:H~W :t~ ~how:OJ in ii;;t·•.ire "/ .. 227, ~flci. :'.t:<.:l.;n;: ~vit(\ il.i
ttJ.eb.inr~ ~:e!·r:.·y·::~; .. 'fiv~ri:~H ~(.r~·fr!.~ ··!;~:; V} :~~0 f'Jr)t.··r~~~ut:.ds 

Control v~ivf.' A!';!,"':)l"':':~·hl M';.d 
Gov~rnor Pipe l;l.~<tt'1lto~i.o;·l 

~IJ In~.t11.i'; ef._;.·:~.~~oJ \.·.-:·;h,-~~-·h·>~{r~..-/~i' £).'1.~·.k,~~- on :;~).;tc;~t, 

a~.~ fo;hc:·~i'l'! :n fi;l~t.n·~~·~ ':'.t~·~. 
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7-54 AUTOMATICTRANSMtSSION ------------
____ ,.. 

Fig. 7·127 1nstalling Cover and 
Gasket Over Rear S~rvo Assembly 

... 
Gil 

:;;;. ..... ......... 
e:': 

0 · ~ - ~ ... 0 - t::'1 
Q 

• • e c 

Fig. 7- 128 lnst(llling Control Valve Spo.:er Gasket 

(21 Ins~~rt governor pif,(\S int<.l ,·a] \'e bndy. 
(il) Instali concml n tl vP- aBsembl:r :1nd g-.wern(J!.' pipe~ 

on tran::;mh;~ion c:asc, ns !>hown in fi.gure 'i·· l~i. 

Fig. 7 ~ 1 '29 lnstu lling Coni rd Valve A~!:'f.\rnbly 

NOTE: Ho ~ -,~ ·re ·r:wnursl 'l)tJJ-I'e i.<1 pr•.ljierly l.!ldeJ:ed H;ith 
J.rin on ma:n!t.l'l.l detm~l tr:.t:er mui. J.Jfrl.>fl·1"':1!V pipe.-; an~ pr•)p
f:tly i'ti;~ failed i~• r:tl.St; 

(4) Install tuntro! valve a:'l~ i:mhly zttachillg boli-:?, 
manual dcti:nt, a.nd ro!h~:· a.%cmh1~· in transmis!'lion 
:.'<:liSt'. 

(i)) Tighten .intent ::;.okrwid and contml valve &ttaeh
ing bolt~ . Tighten v:livc hody brdt~~ r.o G tu 10 foot
pouP.di! t.<u·q \.lC and s:jie:noid holt-. 4 [.() 10 foGt-poun<h> 
torque. 

Oil Filter O il Pan lnstfJIIation 

iJ) Install <'fl~e w intake pipe 0-dng sea1 <:!n intake 
pipe and <~.~:>sembl~ 11<!\>:." Eltcr ro intake pip~:~. 

(2) l11slali fi1teJ' and inl;ake pipt:! ~l.SS~mbl;\:, attathing 
filter Lo I!Otti.I'OI valve as!'lembly with n~ta1net bolt. 

NOTJ<: : Aff·er· tr:lt'/1 uwjor rr:,poir fh•? m'l Film· m.ust be 
repl.rwe<l. 

(3) Install n~,,- bottom pan gfl.~ket. and bottom pan 
with attachillg ~cl·~ws . Tighten :;crews to 10 to 13 fl,Ot
pounds to!'qu(' . 

Modulator Valve , Vt~cuum 
Modulator Installation 

(lj fnsel't modulator vah-e into tn1nsmission ca$e, 
stem end outward. 

(21 lnilrail. <.\dapt~~r at valve, then mount retainer on 
tnmsmission <:a:;e v.rii.h a\.taching ~erc~·~·s. Tighten 
screws 15 lrJ 20 fcJot-potmdfL 

(3) Install 0 --ring- oil :;enl on ';aet.;um modulator, thf:n 
in~;ert into a.dapt.c1·. 

(4) Sci:ure t·c taitH~r to tnwsmi%ion case with <:l.ttaeh
ing S('C'f:'\VS. Til{hten strl: '.'i.'S lfl to2(i fo(1t-pouncls. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


Governor ln5tollation 

(1) Insert !+leeve of J!O~-~~mor H:'i~t>.mbl.v into rnm;;.m i~ 
sion eas..-, su that dh vcn g:Nn· of gov~rno!.' mesht'~ wilh 
dr ive gt'ar in case {fig. 7-l:.m. 

· .. ":.::. 

Fig. 7- 131 I n5talli ng Governor 
Assembly 

, .. 
,IJ' 

·~ .. 
\•'\ 

~· '• ,,:::. 

(2J Install a n€w gasket on gove.rnor cov,~r and mo1.mt 
cover on rrans m t$Sion case ·wi~h attac.h i ng holts. Tight
en hCJlts 15 t.t> 20 foot.-pound:5 t.orque. 

AUTOMATIC TRANSMISSION 7-55 

Model ... ..... .. ................ .... ... ......... ........ ...... .... ........... 400 
H•~i.io~ : 

Low ............... ........ .......... .... .. ...... ......... ... ... 2.481:} to 1 
Tnt.erm.::di<il t> ... .... .... ... ... .. .. .... ...... ... ...... ...... .1 AMD to l 
lligh . .. .. . . . .. .. .. . .. .. .. .. .. .. .. . .. . .. . .. .. .. . .. . .. .. .. .. .. .. .. .. . .. .. l to 1 
Ren;r~e .................. .. .. .. ............ ............. .. Z . lY16~i to 1 

Cot~\··~!·ter 8taH H.atio ..... . ...... .. .. ............ .......... .. 2.4 to 1 
on Cap<!dtr ....... .. .. .. ......... .. ..... .... .......... ... ............ 22 pt. 
McJ(tn\aw r .... .... ....... ........... .. ..... .......... Vaeuum Contl'Ol 
Conv~rter J.;J (~ments ..................... .......... ... ... .... ...... ..... . 8 
O.>oling ... ............. ......... ... .......... ....... ..... .... ....... .... \Vater 
Carri.e1: Pinion End Play~ .. ........ .......... 0.009 to 0.024 inch 
Pump Fa.c~ to Rotor End Play ....... 0.0008 to 0.0035 inch 
Front Unit End Play ......... ... ............. 0.003 to 0.024 inch 
Rear Unit End Play .......................... 0.007 to 0.019 inch 

TORQUE SPBClr'TCA'riO~S 

'!Toot-Pounds 
Bottom Pan Attaehing SerP.ws ................. ... ........... .... 12 
Case Cenler Support Bolt .. ... ..... ................................. 23 
Case Cenl:.cr Support Screw ......... ........... .................. .... 5 
Contr0! \'al·;e Body Bolt::; ........ .... ..... ........... .. .... ............ 8 
C-onvc:rter Du:-;t Shield Screws ...... ... ............. .... ........... 8 
Con verter to F lywheel Bolts ....... ... ........... ..... ... .......... 33 
Deten t Solenoid. Bolts ... .... ........ .................. .. .... .. .......... 7 
Exten::.ion Housing- Bolts .. ......... .............. .. ... ... ........ ... 2f~ 
Governor Cov~r Bolu; ....... ................... .. ... ....... ..... ..... 18 
Linkage Swi\'d Clamp Nut ...................... .. ........ .... .. ..... ·1 
.\ianu al Lever To Manual Shafl l\ut ..... ............ .. ..... .. .. g 
Manual Shaft to Ins id€: Det.t~nt Lever .. ............... ..... .. . 1 ~ 
.!\'lodulate-r R.t:taining Bolt ... ...... . .. ....... .. .... ..... .... ..... ... 18 
Parking Pawl Bracket Bolts ...... ................. ................ 18 
Pump Covc~r Bolts ................... ...... ......... .. ....... ........... 18 
Pump to Case Attaching Bolts .... ............ ................. .. 1R 
Rear Sen·o c.~.m~r Holts . ... ..... ..... .... .. ........... ............. .. 18 
Tnm:-;mi~::; iQ r; to Engine .Mounting Ho!t:s .. ....... .... .... .. . 28 

TECHNICAL SERVICE LETTER REFERENCE 

--------~------------~-------------------------------Dote letter No. Subject Chorlges information on Page No. 
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The Model 20 transfer tase provides two !-{ear ratiol:; 
in -1-wheel drive (high and Jowl, a 2-wheel drive, and a 
Heunal position. 

When the vehiele i:'l driven in ::::-wheel drive. the 
gear that drives the- front propdler shaft is free"·heel
ing on the output shaft. Power flow in ~-wheel driv~ is 
shown in figure 8-1, and powc.r flow in 4-whe<~l d.rh·c 
high range is shown in figure 8-2. 

Fig. 8-1 Silent Tra11!ofer Cose in '2-Wheel Driv~ 

Tmn;;fer c:~~e ~t:a~~ and dri•'e:-:o an: eontrntled by :.1. 

5ini!le l(~''l'r k•<::•H~d i"(•nntrd and juRi :;o the t·ight <)f 
t.h(' trans m i~sion ::;hi!"t !,~-;'P?: This ie·..-r:r i:'l CfHj net:. I •:d 
t.hrqugh link~tlf!: l:(.• :he ~l;ifl: t\.ld~ OI? tht' trah~fu G~l<{f!. 

·.L~.br](:hl rt, ;:: ':t~:: u ::.~· .. :~~t.~~ be;. V·:~,:·n : ll i: tl·.~~n.r.:.~.:. ':~:t.~u:·' ,:.;ni) 

tht·~ t···a:· i~:·:.r~ ~~:.·:4i'} '~· ~~:.;:t r:~an na; ~~-r-=ps~f!f~ trr .. r; sri11':r~~:Jr~ 
on!y. 

Rear Bearing Cop lnspettion. 
Removal .. 
Shift Control Case. . 
Shift Linkage 
Shift Rod Housing Seal Replacement .. 
Specification$ .......... . 
Torque Specificct ions .. . 
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A 11 vehidoe1i have a transfer rase shift diagram 
located on the wp faee of the shift lever knob (fig. 
s-:-n. 

... 
Fig. 8-2 Silent Transfer Case in 4-Wheel Drive 

4H 
2H 

/4- N a 
4L 

J42350 

CJMOOE.U> CHERO'<EE' AND TRUCK 

f-ig 8··3 t r<m~f(!r Cn!;e Shift l<.nobs 

II 
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8-2 MODEL20 TRANSFER CASE -----------------,..1 

CJ M ODELS 

The t ransfer case shift lever has four positions: 4H 
(4- wheel drive high), 2H (2-wheel drive high), N 
(neutral), and 4L ( 4-wheel drive low). 

The forward position of the lever (4H ) provides high 
range 4-wheel drive. The f irst rear position (2H) dis
engages the 4-wheel drive and allows rear wheel drive 
only for regular highway and road traveL The second 
rear position (N) disengages all power to the wheels 
and is used for stationary power takeoff applications . 
The last rear position (4L) provides low range 4-wheel 
drive fo r the extreme adverse conditions. 

CHEROKEE AND TRUCK 

The transfer case shift lever has four positiOns: 
2WD, 4WD-HIGH, NEUTRAL and 4WD-LOW. The 
left-hand forward position of the lever 2H (2WD) 
allows the rear wheel drive only for regular highway 
and city road travel. The left-hand rear position 4H 
(4WD-HIGH) provides high range 4-wheel drive. The 
right-hand center position (NEUTRAL)disengages all 
power to the wheels and is used for stationary power 
takeoff operations, or when towing the vehicle. The 
right-hand forward position 4L (4WD-LOW) provides 
low range 4-wheel drive for the toughest going (fig. 
8-3) . 

DIAGNOSIS 

Cherokee and Truck 

Outlined below is information on the operation of 
the transfer case and the shift lever control case to aid 
in diagnosis of service problems with these assemblies. 

Figure 8-4 shows the position of the shift lever and 
rails in the shift lever control case in the 2WD HIGH, 
4WD High and 4WD Low positions. 

2WD High - In this position, the inner rail of the 
control case is all the way forward, the pawl on the 
outer rail is to the rear of the slot in the inner rail, 
and the legs of the torsion spring are in the two not
ches in the inner rail. The ball on the end of the shift 
lever is to the rear. The pin on the shift lever is en
gaged in the slot of the pawl. The outside rail is in the 
midposition. 

4WD High - In this position, the inner rail is all the 
way forward. The pawl is to t he front of the slot in 
the inner rail. The spring legs are in the notches. The 
shift lever ball is forward. The pin on the shift lever is 
still engaged in the slot in the-pawl. The outside rail is 
in the forward position . 

4WD Low - In th is posit ion, both rails are all the 
way to the rear, the pawl is to the front of the slot, 
the shift lever ball is in (and to the rear of) the slot, 
and the spring legs are ou t of the notches. The pin on 
the shift lever is disengaged from the slot in the pawl. 

2WO· HIGH 

4WO· HIGH 

4WO· LOW 

J42353 

Fig. 8-4 Shift Positions 

Spring Operation - In the 2WD High and 4WD 
High positions, the spring legs are in the notches in 
the inner rail, and the shank of the shift lever (be
tween the pivot ball and the end ball) just touches the 
horizontal section of the spring (fig. 8-5). When the 
shift lever is in the normal 4 WD High position and 
the crossover is made moving the manually operated 
end of the shift lever to the right to the 4 WD High -
Neutral- 4 WD Low range, the shank of the shift lever 
pushes the spring out of the notches, allowing the in
ner rails, as well as the outer rail, to be moved to the 
rear. 

2WO HIGH 4WO LOW 

J42354 

Fig. 8-5 Lever and Spring Positions 
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,.1-----------------MODEL 20 TRANSFER CASE 8-3 

Service Problems 

If the transfer case walks out of the 2WD High, the 
shift lever does not move. The mainshaft sliding gear 
has disengaged from the transmission mainshaft gear 
and there is no driving connection to either front or 
rear wheels (fig. 8-6) . 

If the transfer case walks out of 4WD High, the 
shift lever will move . Either the front output shaft 
sliding gear will disengage from the front output shaft 
gear, leaving the vehicle in the 2WD High, or the 
mainshaft sliding gear will disengage from the 
mainshaft gear and cause the front output shaft slid
ing gear to disengage at the same time. In this case, 
there is no driving connection to either front or rear 
wheels (fig. 8-6). 

Correction- Walking Out of 2WD High 

Remove the shift lever control case. 
Move the shift lever into the 2WD High position of 

the control case. Tap the front end of the inner rail 
with a hammer four or five blows. The legs of the tor
sion spring in the slots should keep the rail from mov
ing. If the rail moves, install a new shift lever torsion 
spring. Repeat the above tests. 

Correction- Walking Out of 4WD High 

Follow the procedure outlined above for walking out 
of2WDHigh. 

Road test the vehicle. If the transfer case still walks 
out of 4WD High, replace the outer rail poppet spring 
in shift rod housing of the transfer case. 

Check the transmission mainshaft gear and front 
output shaft gear for damage to the clutching teeth . 
Check the front output shaft sliding gear and 
mainshaft slid ing gear for damage to the splines. Re
place if damaged. Check the transmission mainshaft 
nut for proper torque (refer to Torque Specifications). 

TRANSFER CASE REMOVAL 

(1) Remove the transfer case shift lever knob and 
trim boot. 

(2) Remove transfer case shift lever. 
(3) Lift and support vehicle. 
( 4) Drain transfer case lubricant. 
(5) Disconnect front propeller shaft from transfer 

case. Disconnect rear propeller shaft from transfer 
case . 

(6) Install transfer case drain plug. 
(7) Disconnect parking brake cable at equalizer 

and mo unting bracket. 
(8) Disconnect speedometer cable. 
(9) Remove screws which attach transfer case to 

transmission. Install two 3/ 8-16 x 4 inch dowel pins, 
one on each side of case. 

(10) Remove transfer case. 

(11 ) Remove gasket between transmission and 
t ransfer case. 

TRANSFER CASE INSTALLATION 

(1) Place a new gasket on dowel pins in transmis-
sion case 

(2) Shift transfer case to 4 WD low position. 
(3) Posit ion transfer case on dowel pins. 
(4) Rotate transfer case output shaft until gears 

engage with output gear on transmission. Slide 
transfer case forward to transmission. 

CAUTION: Be sure the transfer ca..'>e fi ts jiush 
against the transmission. Severe damage ·will result if 
the transfer case balls are tightened while the transfer 
case is binding. 

(5) Install one attaching screw. Remove dowel pins 
and install all remaining attach ing screws . 

(6) Connect speedometer cable and parking brake 
cable. 

(7) Install proper amount of lu bricant into 
transfer case . 

(8) Lower vehicle. 
(9) Install transfer case lever, trim boot and lever 

knob. 

TRANSFER CASE DISASSEMBLY 

NOTE: Refer to figure 8-fi for parts relationship. 

(1) Remove bolts which attach rear bearing cap as
sembly to transfer case and remove bearing cap as
sembly. 

NOTE: The rea,r bearing ca:p assembly may be ser
viced without further disassem bly of the transfer case. 
Ref er to Rear Bearing Cap Inspection. 

(2) Remove case bottom cover. 
(3) Remove intermediate shaft lock plate bolt , 

lockwasher, and lock plate. 
( 4) Drive intermediate shaft out of rear of case 

using Arbor Tool W -280 (fig. 8-7). 

NOTE: This tool allows the two sets of needle bear
ings and three spacers to remain in po:;ition as the 
shaft i.;; removed. Align the tool in the center of the 
intermediate gear assembly for removal. 

(5) Remove intermediate gear assembly through 
bottom of case. 

(6) Remove front output shaft yoke and washer 
(fig. 8-8) using Yoke Holding Wrench Tool C-3281. 

(7) Remove front output shaft yoke using Puller 
Tool W-172 (fig. 8-9). · 

(8) Remove felt oil seal and oil seal gasket. 
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8-4 MODEL 20 TRANSFER CASE -·--·---------------- n 

WASHER SEAL 

THRUST 
WASHER --~~ · 

BOTTOM C.OVEfi 

~ 

"" 

INTERMEOIATE SHAFT 
NEEDLE SEARING 

DRAIN PLUG 

GASKET. 
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,..-----------------MODEL20 TRANSfER CASE 8-5 

/ 
/ 

COVER PlATE 

SHIMS I 
RE AR OUTl'UT SHAFT ;/';;,~. ·· · · ~~ J~ '1 
REAR SEARING CUP , . • c • • • ' "'\:..~ -~ // 

1 

·f\~i · · · '·' ,/· I ~J . ). . " . ,.. I 
OUTPUT SHAFT ~·· \ ... : .. :, ' .. ~ . / ..r / ' 
REAR BEARING •OJ. . ... ,.. ,.../ ,... /' ,/ 

/ 
/ 

/ 

-;~ / // / ~~~ 
I / '/ ~! ~PLATE 
1/ / -' / ' / / / O·RINO 

/ / 
/' INTERMEDIATE 

/ SHAFT 

BREATHER 

/ 
/ /,1 

/ / 

~!:"'"" ~ 
/ 

REAR OUTPUT SHA~T 
REAR BEAR ING CUP 

REAR OUTPUT SHAFT 
FRONT BEARING 

SPEEDOMETER 
DRIVEN GEAR 

Fig. S·-6 Model 20 Twn~fer Cose. Compcn~l"h ( Shcl:'t 2 •.')f 2 ,1 

J4?.3S5 
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8-6 MODEL 20 TRANSFER CASE ---------------------------------------YI 

INTERMEDIATE SHAFT 

Fig. 8-71ntermecliate Shai1· Needle Searing Aligner 

C·=r.:DING WREN~ 

., . 

. . '. ···.··: :; .~ .. ..... ·~.;·l)~.:·.:,:~·:::,:~tt·~· ' 

J423S7 

fig . 8-8 Removing Front Output Shaft Nut 

C·32a1 UNIVERSAL JOINT 
FLANGE HOLDING WRENCH 

j W-172 UNIVERSAL 
JOINT FLANGE 
PULLER 

.... / 

Fig . 8-9 Universal Joint flange Puller 

J423Sfl 

(9i Ronove fror.t. y<J!<.<~ oi: ~1:'~1 ! us ing Pulll.'r To.o! 
W-2;-,1 !fig. g ... .J.n;· 

~ H}i f~-:'mO'j<J :;•.T-?.W~; f.l '!) :;~drin~~ th(!· rear ~•<:~tl; rlg . 
(-O~.:f~l. :;tfHJ j(~fiH1'":f: (:.<rr:0r 

FRONT YOKE O!L SEAL 

Fig . 8-10 ffon t Yoke Oil Seal Removal 

CAUTION: H'he-u remo~n:ng re<J..r herm:ng co·re r, fake 
Gare to anoid darrw11e t.o the t,1a:;ke t.<; rmd shims be .. 
tween the cm·er and cuse. 

(11) Position both shift: rails in neutraL 
(12,1 RemoV(~ !€ft fork setscrew. 
( 13) Rotate left shift rail 1/4-t.urn eountcrelockwise . 

H old shift fork and usc a punch thmugh 1'llil pi u hole 
as a handle to pull shift rail from case. 

NOTE: When the 8h1ft j(Hk 1·s free ~,f mil. nfie h(ul.d 
to wtch poppet ball and .c;pring Wtde 1· :>);1ft rail . 

(14) Remove Rcrews attaching: front ghift rvJ huus
ing. Slide housing from remaining shift. rail. 

REAR BEARING CAP INSPECTION 

Disassembly 

NOTE: Tlu: reor bew·i-ny cop o.~-"io,.,bfy IIU't.?1 be 
T!ilt/.(n:ed Ulifhou.t d:i:W,"i.'Wm My of t/1 e trrw.sfer <~ww. 

0) Remove rear output shaft n llt <:nd w::u;he r by 
using Yoke Holding Wrench C-:l2~l. R~.'?THJV1: rc~1r out.
put shaft ~· oke by u::>i11g Pu iler Tool W·Ti:-~ (f!g. ~· .. :n. 

(2) Remove n-:al" output shaft ::eat ,,, it:i~ Puller Toni 
\V-2;)1 (fig. fLJOi . 

(;)) Remo•:c ~pct~dometer · dri ~ ~ 1 : gea.; ~.nd ~;i t·e·.· ~ 
from rear bl:a r·in~t: eap. 

f4) Rem0ve umpm ::;haft by ta.ppin~ it wr.tr; :.l s:)ft 
malh:t. 

(i5) Hemm:(· b(~ar ing emtr• [.~,,J rolkr r.~~~i>m!Jly frflm 
shaft UY lighti} tapping rea.r f~~~:e t lf !'•J liPl' <t:'i~·~ liltJfY . 

((il IU..rnove spt~edom.e~t~r rl:-in' gear a:1•.l. ~him~: 
from shaft. 

n, If !lf'CCf.'.S~.ry, r e F1C 'J(: ;::per::do:l1H?: ·:l' ill ;~,·~;1 vi;)ii)rj 
hnshir,~~· 
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,..-----------------MODEL 20 TRANSFER CASE 8-7 

Assembly 

{"l) If rt~lllfJVCd, in:;talJ <~ J)fW; speedometer driven 
pinion bw~hi.n:.; using Bushing lnst.aller Tool W-1:::-J. 

(~) Tap f··l•llt ome ar:d rnlh·r ail~embly onto output 
ghaft. Sli(k ~peedomt>ter gear and original spa<:ers 
onto output :::haft. 

(:J) lnsert output ;;hHrt lhroogh hottf;ing. Place 
fronl end of output shaft on a firm sud ace. 

i·:l) Platt' n'rn· cone and rollt~r a>!~cmbly on output 
shaft. 

(;)) 1'ap bearing onto f.'haft t() S':'at against inner 
~:pae(•r::~. 

!I)) Usc Dt·iver Tool W. U:.i t.o in~ tall J·okt• seal. In
stall felt seal, propl'ller shaft yoke, flat \vashf!r, and 
retainin~ nut. Tighwn nut (refer to Torque Specifica
t'inns). 

(7) Measnr.e rear bearing cap assembly end play 
(fig. 8-11}. End play should be 0.001 inch to O.OOa inch. 
If end play is incorrE~et, it can be corrected by install
ing or renwving shims adjacent 1.<' speedometer drive 
gear. 

REAR BEARING CAP 

REAR OUT'PUT SHAFT J42360 

Ftg. 8-11 Checking Rear Output Shoff Beoring Adjustment 

SHIFT ROD HOUSING SEAL REPLACEMENT 

('l/ H.emu··e seal:-; using Pullet.· Tool \V-171) (iig . 
.S-1 ~}. 

cz·l Hsf: 'l'himbi":: and Drh·'<:'~' Too:ii W-·1:30 to rtplaN: 
HeulE. (fi:;I. ;;.~. .. Uh 

FRONT YOKE OIL SEAL REPLACEMENT 

Ul Remo·•e fron~ propdler shaft nui and washer 
n::;ing Yoke Hol(iin~(Wn~nch 'l'o(•l C. 3281. 

~~~) R.:~r.n<)\'(~ front pri'Jp!>lkt· ~haft yoke wil'h Pulkr 

~;~) lt.f.H'•!Vt~ ff.\ t g.::ai, oil ~e;,l g::~:;kct. and (•i! S(:al. 
~·:r:~.· f"'~lPcr''t\~,·1 \\,t . .::t::~ .. t t(~ '!'•.~r.1~•'i~~)ii ~'ca., (~'ip:-. 8· .. ,:~;:;. 

t ·!; 1::-~~f~ f>rj\.·E:·l' ]\:~--:>~ ·~\"-·]4J ~q in .. ;tnH ~(::,J. lHst.;~ll 

oil s~;o~.i gJ;;ht ;md felt :'lf~il.i. 

Fig. 8-12 Shift Rail Oil Seetl Removal 

(5) Install ~-(,ke, wash1:1rs, and nut. Tighten nut 
(refer to Torque Specifkatinns). 

{()) u~w a rawhide or lead mallet to drive front of 
output shaft tht·ough gears and out of ease. 

(7) With shaft removed, output shaft sliding gear 
can be lifted from fmnt wheel drl\'e fork. Fork can 
then be turned and shift rod fork h(llt remQved. 

CLEANING AND INSPECTION 

Wash the transfi~r case and all the mmponents in 
solvent. Dr:v with compres~ed air, Cl~an all uf the old 
gasket matt~rial anJ dirt from all gasket surfaces. 

lnspe~t all thrust washers for scoring and C'X<!cssive 
weat:. lnspeet all bearings and eups for pitting or scor
ing. Inspect the internl€ldiate shaft for v•ear or other 
damage. Remove Arbor To(1l W-280 from the inter· 
mediate gt~ar. Remcve and inspect bearing spacers and 
needle bem·in6rg· If the needle bearin~s are faulty, in
spf~Ct the i.ntermediate g~ar bore. Inspect all gears for 
chipped or broken te~th. lf any of t!w ;lbove conditions 
are t~xperienc(f.d, r.~plaee the pans involvwJ. 

Fig. 8-1.3 Shift Rail Oil Seai Reploccmenl 
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8-8 MODEL 20 TRANSfER CASE ·------------------------------------~· 

TRANSFER C".SE ASSf.MBl Y 

(!) II rer;:;;·;•ed, ~ ~id~ right. ::>hi!t J't;d p;u·t.iaHy into 
Ca\if! . Plact.' right. ~lri ft fork nn rod wit h bf>lt hol(: 
~:1ligned ··.vith (!Nm(.;r~, twk }u!k in nv.l. Imtail s hift rod 
fork bolt. Tighten bolt (rt-1\~l' to Tor4 tH~ Si>t-cificat.ion.sj. 

i:J.) Pla<~~ right sh:ft fork in propl~r JJ<.Jsition in ea;;e. 
Set front o~.it.p t.l !. ~h*tft ::;'tid ing g.-~ar in ~b ift fol'k with 
s!rtt in g1:ar f;w i.n g rear lif cast~. 

( :Jj Instnll n=.•a:· cmw and 1·oHr:-l' <m front output 
sl\.-:tft. 

(.ii J.m:wrt f ron.l: C\l.tpUJ;. sh :I ft g<!a I' :-~nd thru~t 
washtr in plaCi': ~tud ;:; li(h: c;nl{l'.tt shaft i·hnmgh both 
geur~ . 

15) Il::stall front th t·u,st -.-..~~~; he~· . 
(6) Install front C{il\~ ::mJ roller asr~embly on out

put shaf t. 
(7) ln~tal.l front at:1d L'1~ar hearir1g cups. 
(X) Instali shift: rod hnusing gasket, housing-, lock

washers, and bolts. Tighten bults (t'<?.fel' to Torque 
Specifications). 

(9) f.m:t.all rear bN~ri ng <:;ivcr shim set, cover plate, 
lockwa~hers, a::.d bclcs. Tighten holts (refer t.G Torque 
spccifie{ttions!. 

(10) Cse a dial ind ieat.vr w t.heek tWtpnt shaft bear-
ing adjustment.( fig. &·14>. 

(a) l'r~· !'haft tn the: e.'\1,rc>Hw rear position. 
(b) Sr.t indicator H.• :r.ao. 
((!} Pr:,; shaft fo rward an.d rtl<H.! indicator. 
(<.i) Shuft end play shou ld be 0.001 inch to 

0.003 in d:~. 

(e) End. ptay <·;;w he adj usted by <~hanging rear 
bearing c~•wc:r ~.;h i m!:" . Shim:, a re available in variom:; 
thicknessc~. 

(l U Po:;itlon ri~ht ~hift. rod ir. ne1.1tral position to 
al1ow ghift r:od inter.ltH:.k.,; \.!; cn te·1.' dt~lenb in rod. Move 
interlot:kslr<tiJ d~h t. ~:h ift rod .. 

d2) Rmnove left ~hift rod dt:>tt>.ot <:ap plug. 
(1;:{1 fnsel't det.t'nt. ~5pring iind hall. C.ompres;s detent 

and ~tan twl iut\1 c.a~e just far en(•Ugh to re~ain batl. 
Po~it'ion iefi; rod :-~o countet·::!unk hole in rod i~ ll[J, t}len 
rot at€' i t lfl turn <:{l\lllterclvc::k wi~· . 

(l{l Position and hold shift fork in caBe. Put'h sh ift: 
rod t:hrongh fo rk. Rotate ~hift rod J /4 turn elod;:wise 
and .:dign muntel':;unk hole in rod wilh hol (~ in shift 
fork. 1 nsta1l sett:c.rew and tighten 1 rd(:r to Torque 
Specifieaiions). 

( 15) As~t~mble intermediatH gear, rollers and 
'!pacer~ u:; ing Arhor Too! W-280. 

{Hi) Plac.e inten.ned iat~ gear thruf!t washers in tasc 
with tanus align(ld with grooves in case. The reat· 
washer <·:w bt! hP.Id in place by starting intet·mcdiatc 
shaft into case . . Hold front washer in position with 
heavy grease. 

(l'i') Po~ition intermediate gear in caSE'~. Usi11g a 
soft .. faC'.ed hammer , dr ive intermediate shaft into in
t.crmed iat.c gear, forcing Arbor Tool W-280 out of front 
of case. Install intermediate shaft lock plate, Jock
waslit:r. and bolt. Tighten bolts ( t'efE.~ .r to Torque 
Specifications). 

(18) Install rear hear ing cap assembly using a new 
gasket. Tight(~n bolts (refer to Torque .Specifications). 

( 19) C'sing new gasket, install lo\1<er cover. 'I'ightt~n 
bolts (refer to Torque S~cifications). 

(2.0) Use Driver Tool W-143 to install front and rea r 
yoke seall:i . !nst.all oil seal gasket and felt oil seal. 

(21) Install front and rear propeller .shaft yokes. 
Tighten nuts (refer to Torque Specifications). 

SHJ.FT CONTROl CASE 

Disassembly (Cherokee and Truck) 

(1 ) Remove control case from support tuhe. 
(2) Jkmor<.> rd.ain(~r screws, rei ::i.iner. and shift 

](?Vcr. 

<:n Rt~mO\'(' lower cover. Rt•move l(lck scn•w from 
pawl and remove 2WD-,iWD High shift rod and pawl 
(fig 8-l.')J. 

i4 i Pry t~n~ion spring .from nntehcs in 4WD High 
and Low sh :ft rod anrl remove rod. 

(5) Rmnove two clips from torsion i;fH'ing rt>taine.r 
rot.! .and r~mo··~ rod and spring. 

Ass~mbly 

(.l J lnsc~l't tor~itsn spr1 ug. rr:tc;Jining m<'i and 
r t:tai l'!et· di~i:' . 

(2) In~taU 4WD l :Egh and Low shif'r rod. S•~t tt'n· 
F<.i011 ~pr.ing in not(:hc~< in rod. 

(it) :Pc.•s.ition .2WD-1WD High shift p~!wl in Cit$ !). ln
~crt shift r<Jd t.hn•<.lgh pawl ar>d in:Stail ."(:tsr;rc.w. Ik 
iHH 'P. hol~~, are u.l.igned In permit setscre·;r: to hottmn in 
·~~l.trl . 

('l i I:; <r.t~H k•w ~;>; • · cy;.v ,:,•:r. 

f:i! !:1:ltall C;3::;.; ~:m t.o ~ UOi;,nrf: t1,!),. <W.rl •:or:rwe;· ,.,hift 
r··:~d :; w tr;lnH(~r ':.a~H· rn1.l~. 
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,.1-------- -------·--- ···-MODEL 2.0 TRANSFER CASE 8-9 

SHIFT LEVER 

DUST COVER 
'- ..v CAPSCREW A ND 

""-. LOCI(WASHEA 
...... , SHIFT ROO LINK 

, . .;· 

/~"'"' 

/ SHIFT ROO PAWL. /:1 SHIFT ROD A 
FULCRUM 8AI..1. J(/ !l"RONT WHEELS) / 4 I 
RETAINER ANO f'IIIJ ~jl . i _.;> v:-~~ COTTER PIN 

i 

~~-,.,t SHIM ~-d.;_;!. / ' ·/' _,/ 
~ @.~~ / LOCK •• ~ ~.:;, / 
'«>~,U / REW f / / ' ·'') ~ . -~CLEVIS PIN 

/~ 
; /~-~-./ 'IJJ 
\._ ...... .. SHIFT LEVE'A .• ''"""<, ,·, / ,../~ ........ ;;,. . ...: ~ 

/ SC (P''/P": ..... ·~"::;.:e..__ ;.;e-" 
CONTROL CAS!: ·~ l;.-" . • (~·:""::." · Sl~ .. ~~ ROD (RANGEl 

SHIF1' FORK 
LOCK SCFifW 

"' _.,./ ·-:~ 
COVER GASKET < .. ·~-... • ,., .A~ 

(CONTROL CASE/ ~~~ 

~ ... ··~~ ' ,./ ,' 

. ;~~:~~~0 {; . ;,~ - :~ ~//', f/,-~· 
' " ~ . It ''·· :$· ~/. i ' \ -, \ ............. ~: \,/-

~ ~ .. / . CUP .... ·~ SUPPORT TUBE 
\ CUP ,.;,·, . " I 

/i ·......_ \\ ;~~ ::""'""":~: SHIFT ROO BE,<UW>JG 

", ... "' ~7.41 ! i o~- ._, 
·-.._ ~~ 1 \ SHiFT LEVER 

COVER -.... ' , ,, i TORSiON SPRING 
.......... _, ' 

TORSION SPRING ANTI· RATTLE SPRING 

RETAINER ROO J42364 

Fig. 8-15 Transfer Cose Shift Control lever- Cheroke~ and Truck 

TRANSFER CASE SHIFT UNKAGE 

Shifrcr 1·od:; frorn the shift (:vntrol ease or lever cor.
tH}ct w thr shifter rods of t he t r l\nsfer ca.qc eiLher 
din:dly or th1'ough nona.d.j1..1st.a ble link~ The iever a:;
:'\<':mbly mount,:,: in a !'llp_port tube u~l tJH> f.rNn;:;f~:-~r eaS\'. 

'l'wu sqnan~ heiii! eapsr.\'e','/il :-l~:CLH··~ the supp•_,,..t tube t1.; 

~he l.'!'<lll~fl'r t.::~lH(~, and ;.moth~~r two :5quan::-hfa.r: 
t<-lf':'\(:l <:' W!> seem·1· UH: h~·.:e t: ;J.:;.semh!y tl; the suppN·:: 
~1.l b\~ . J..J(::f t'i!i a,·e drii.lcd in th E> ::>! tP'f.leT.t :.un.;· for the f.o r:r 
CHps~:re w::; ~"' cha: rn r.·r:~rJi 11g po,:ii·.ion~ c;wn ot l:.t.' 
a!tcnxi. 

Removal 

!. 0 f-~fo1lltWe r:\)t~~'t' pir;s <mil ek-.·i:~ pi!1~~ M ll il l S lhr~.t. 
t:f,nn+:~el .. ~d)i.ft.~~r r:)d5 of l ~~":~~:·· c;.ss{'n~bly tn sh~f! er rr,,J·:' 
of ·j· J. ·~~'ni:t l'. 11~3;;iu~~ i)t' tt'.! 1~:·!kH. 

(2j P.{''fl~('t ~. ,:~ th.-.· 3·1~.1-~ .. :c ··'h~.~:ld t.~ng,·~ rf:r'"~~.; t.}'!;.~ ·;. ~·ii_:..-~ur,_• 
::\1.:; i t. 1.::1 ~:t' an-" en~ r•(V ;o :s •:,. p[.:r~n 'n Lt.;. ::-;; i~~~-~ ir-ve" ;t:: · 

· ! t·~;:rt ·J hl:y- fror.r: ::rtJif'HJi''t tu·~if:. 

Ins to:llotion 

(1) Tv inl::taH ie>'er as.s £'mbls . position both shifter 
J"Odl'! i!l (•Xtrt: tr..(: fo rward detent VQSition. 

(2.! Shift !';hift levt.~r :1-<Jsembly to ~HI (4WO HTgh'l 
position. 

i3l Pn:~:it\•:Jn shiftc•t k\'t:i' n~;.s(·mbly on s;Jplwrt. 
tuh1:, hut ;-h n<)l. !rq;( ;.dl :l qt.l;~.rt:-hf:~td r:<op~wrt~wr~. 

(·~1 Cr~nw:od ,_ohif!('J' wdf: i)f ~~hift le·.:t~l' as~wmbl;; w 
~ hift(:: r r1.1d:~ (_)f i·.r~,.;·l~,;:.;\r \ ':& :-;. (~ .. !l:.ilnJ t:~~··':is pLn:3 and t'~·Jt~ 

t_p~- ~)!t·. ~~. 

l :i ) .l n".t.;i!\ ';Qw!n:· I'!Bad r.afJS('l't":::,: that :'l~'·~lln~ :; ti dt 
!.:ver [~l;:'\t0 :nb!;· H: l:!llPP•:O rt Wbt; . 

~'l,J1'[~: 'Ihe .:·,, .. ,.., .. n.:·:jt:~ r J .'t i ;·.~e J;h;.> .. ·~ l'/ru~(l~i(:.~ .;·J·~o~~~l:/ b(·' 
.~· i~: f; ,..,, .... ~.tt~~,J /jt;-: r·~;r.:f.~'("f.(:.~?J. 
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Slil F'f l r.vr:q 
SUPf'Offl' 

'··~ .. ...-·'··-' _.,.. 

CLEVIS Pli'oi 
(TYPICAL) 

SI·IIHING 
l EVER 
l..lNK 

l EVER 

.. ··\. \ 
~ l 

SHIFT LEVER 
TO SHIFTING 
lEVER ROO 

SHIFTING LEVER TO 
T RANSFER CASE LINK 

SHIFTING LEVER 
l..lNK 

SHIFTING i..EVER 
ur.w J42365 

Fig. 8 -16 Tron~fer Cos~ Shift Control lever CJ Models 

__ ,. 
TRANSFER CASE SPECIFICA TlONS 

TY.Pl' 
M:Dke 
.Mo·:l<?.l 
Goa1· Ha.tio: 
High 
Low ..... 
Two-Whed DJ•ive 

TORQUE SPECIFICATIONS 

Torquf.\ Spe(·itkatioms 
l<'ront and Rea1· Output Shaft Yoke Nuls 
Right and Loft Shift F ork s~tSl'l.t!W::l . 

F oll r-I\)si lion 
S!)ic\?l' 
... ;2(J 

. . 1:1 
2.oa:.t. 

l. :l 
.J4236G 

Foot-Ponnd t> 
225-21)0 

12-1.5 
Shift Rod Housi r.g tv Case Bolts .. ............................. . 2~-ll(\ 

28-82 
12-15 
2!:!-32 
12-15 
28·H2 

f' ront Output Sluut Rettr Be:ni nf! Cove:r to Cas.~ BoJt,q 
lnt cm1crliate Shaf t Loek Plat e to Case Bolt-3 ...... . 
~a•· Bea:ring Cap Assembly t o Case Rolt.;; . . 
Lower Cover to Case Bolts ........ . 
Trnn~fer Cl~:>e t(> Tl'ansmis~i(>n Boltl': . 

J4:?.367 

QUADRA-TRAC 

Generollnformatien. 

Lockout fJevice . 
low-Range ~e~1,!ttion Unit Op erution . . . 
lubri(ation . . . . . . . . .. 
Reduction Unif . 

GENERAl 

Page 
. . . 8-10 
.. B-10 

8-11 
8-11 

. 8- t 3 

Th(! Qu:. •. ,:h<c-Tro:·:·; !'!Y-''.t•:.t!t :J~'\)''idl'-!~ t-.. dllim~ 4-.wlJ-\:'el 
dr.t-...,~· ')p .. :· '.'~ttiot~ ~r: ;:til .j;:·!i.:·:r1g ·~.t~r,!Jhi c.Hi::f. ft i~ idefiHy 
~.•.iit~d f ... ~ r :! ·· ,,.l,c;:l (1-;i·.·~ 'J[Je~·.:t ti::-n ;n i\<:•f!lir.L ilr::;: ro c.~d. 

ccmdithmt' .: r ;c-· s: ;1."•C:':.n::c ··.o'!th r,:i;,_;:d (ky and ;,;lip· 
P~''.'i :;~ort':1.:·;; ~~·: !~,J i_,_;,_~ a·' · T b.t' U.t~. :-<~f-:ty ph •. ;; iB t bat it 
pr•fi irh:S ..j .. ·.;;'ht>•::-: d~·in· -::r.<~.d;iw: f "~SI.•OnSf: a t <il! t. ;nl~ti 
r~!-i ·:lltin~ iH -~·r;~i 111 ;!:~: handlin~; uu}~r :~E !J ighwa;; <:Oll

dit.iDns. 1:'.1.\d · ;· !.1~ ·-:r :=:H t)t!··:'(_. $-,.r] t(,nditi01J~. ..\ 
uHr:.:·o:!e.:l·· t:.'f.H~ ,_;_if~,,··~;'(,al ai.it:;- ·. v.~ :~.~~ fn,,~t. a::1.d r\~ar 

(!:\ L~~3 !.<·• f)p(~r:.:~ ce :,;;.!. th. ~.:::' ')l.vn ~lit.•t!d, r~.ri.ti ,:.j:n\)(,th1y 
.. )~\n ,:·.:··\·':\ ..... (·.n ·L.1:~u.r.~v:~ r·n,, .. ~:::~ ~ ~·, ~t ~ t ;our \\::~l~··t.'·ls ir.; th~" 

pl ~.•f<: r pr·:)'h)?:t~::l·n t·~· !'l1t.Ltc~~ ~).u:~ ,,..:~>~ !~jr: ~.(i t:.hf· road. ~Ut · .. 
fa<;'~· in fr;. r::~· ~ rrt <~t· ,··~\~c.r~;·~: 

Reduction Unit Shift Cable Adjustment . 
Specifications . . . . . ... 
Stick .. Slip Condition . . . . . . . . . . . . . . . . . ' 
Transfer Case Assembly . . . . . . . . . . . . . . . . ..... . 
Transfer Case Cover . . . . . . . . . . . . . . ....... . . . . 

LOCKOUT DEVICE 

Page 
8-11 
8-28 
8-11 
8-21 

. 8-18 

A lockout dt~vire, whkh li1cks the front <md rear 
wh~l?.l drives togeth~~r n.·l'u!t.ing in tmdiffer~Mi.ctt,cd 

4-wh~el drivi~, is prc.>v id~d ftlr tl~·-~ undr:r ~~xtrt'me s'it.na
tion~ - ::uch as i:; R'Jmrt.ir.nc~~ <?fl tount.ered in t'oug-h l:i.!L"

t·t•in. 

CAUTION: In .'<:itn rJ.. t1'tm s ·u•here yttu o.J'(:. a.tlmr.pt-J:r~a 

to mon ' tit/.: >celt.ide ~nd t"1f r.r po,1·ti.c-ulu..-,· po~·rit~·,.n, if~, ?'-'J f 

1!pi11. tlw wheds 6-:t:ccsi>it ·f.JJ.f ·;J.-nlr:-~:>s [..!-_,<:k'it!.f derict: is 
r.mga.pe.d . 

S hould i'•l"l'< of a lr-vn t. Ol' nl:A.l' l-''·o:r~>t:l!1~r ..:.h;~-~t ;;r.<-:"iN~l ·· 
bi.y or front t-1.:\!e ~;haft fa ii urt:>. <.>l't'u r, aeth at ion of thf: 
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lockout device will permit 2-wheel drive operation un
til repair or replacement can be made. To engage the 
lockout device, slow the vehicle to under 5 mph and 
turn the control knob inside the glove box counter
clockwise. 

The Lockout reminder light in the instrument panel 
cluster will come on immediately after Lockout occurs, 
and will glow continuously until disengaged. 

NOTE: A slight delay may occur until front and rear 
axles become synchronized. 

To disengage the lockout dev ice, turn the control 
knob clockwise. If the lockout light does not go off, 
back the vehicle in an S pattern for approximately 15 
feet. 

As the lockout device is infrequently used, it is rec
ommended that the system be activated and deac
tivated at least once a month. 

LOW RANGE - REDUCTION UNIT OPERATION 

For operation under unusually severe on- or off
road conditions, the low gear reduction unit provides 
maximum braking and maximum torque at low speed. 

To engage LOW RANGE drive: 
• Take foot off accelerator. 
• Come to a rolling stop- under 5 mph. 
• Shift automatic transmission into neutral with 

vehicle moving. 
• Pull firmlv out on the LOW RANGE lever 

(located ju~t below the instrument panel to the 
right of the steering column). 

To disengage LOW RANGE Drive: 
• Shift ~utomatic transmission into neutral at low 

speed- under 5 mph. 
• Push LOW RANGE lever in firmly. 
If low Range Drive is infrequently used, it is recom

mended that it be engaged and exercised for at least 
five minutes each month. 

REDUCTION UNIT SHIFT CABLE ADJUSTMENT 

Clamp-Type Attachment 

(1) Loosen nut which clamps cable to shift lever 
pivot. Be sure cable can move freely in pivot. 

HOUSING J42368 

Fig. 8-17 Low Range Swivel Block 

(2) Move reduction shift lever to most rearward 
detent position (Hi-Range posit ion). 

(3) Push LOW RANGE lever inward until lever 
sto ps. 

(4) Push LOW RANGE lever inward until lever 
stops. Pull LOW RANGE lever out slightly; no more 
than 1/16 inch . 

(5) Tighten cable clamp nut. 
(6) Check operation of reduct ion unit. 

Swivel-Type Attachment 

(1) Remove swivel block from control lever. 
(2) Move reduction unit control lever to most fo r

ward position. 
(3) Thread swivel block in or out on cable end to 

obtain free fit in reduction unit control lever (fig. 
8-17). 

( 4) Secure swivel block to control lever. 
(5) Check operation of reduction unit. 

STICK-SLIP CONDITION 

When the clutch elements of the Quadra-Trac drive 
system stick, it is under a torque windup condition as 
in a conventional transfer case. Sudden release of the 
clutch under this condition results in a constant, pul
sating, grunt-like or rasping noise. This is a low
frequency stick-slip noise that, if it occurs, is evident 
to the driver at slow speeds, such as when slo wly tur
ning a corner, or when maneuvering to park. 

The stick-slip noise will not occur when the vehicle 
is driven in a straight-ahead position. If a noise 
simi lar to stick-slip, but much louder, occurs in the 
straight-ahead position, the chain should be inspected 
for excessive looseness. 

Lubricant plays a major role in preventing stick-slip 
noise; therefore, detergent and heavy-duty (lOW-30) 
type motors oils are not recom mended. Vehicles ex
periencing stick-slip due to the usage of improper 
lubricants, may be corrected by complete ly draining 
the uni ts, and refilling with the specified lubricants. 

NOTE: If a ~vehicle is no t driven f or a vxek or more, 
the stick-slip condition may occur when the vehicle i.e; 
first driven. This is considered normal and should be 
of no concen1, as the noise uill disappear l,ri th con
tinued 

LUBRICATION 

The Quadra-Trac transfer case does not require per
iodic or scheduled lubr ication. However , should a 
stick-slip condition occur in the transfer case, a full 
eight fluid ounces of concentrate, Jeep Part Number 
8123004, should be added (this applies to the Quadra
Trac transfer case with or without the reduction unit). 
It may be necessary to drain a amount (mini
mum) of lubricant at the transfer case drain plug to 
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8-12 QUADRA-TRAC---------------------,.1 

fJennit. addition of tht:: fuJI <~mount of cltrh:t>ntr.ate 
through tJw trangfN· ease fill plug. 

If tht> addition o:t' the ermcentm~.:.:: drw~ not <:Mreet 
the :;t.ick-:.;lip condition, t}w unit.(,;! siv.;,_~ld be drained 
and rE>filled. 

After adding the luhl'lrant u!· eonct'.·nt:ratc, the 
vehide must. be dt·iven in a figure eig-ht- for 8 t.o 10 
minutes witb tht~ swering nne-half turn off t.hP !.'tops. 
Thil' llltl~( he rlom~ tu t'i rtu I ate the I u !wit ant throug-h 
the difft~rential assemhly in th(! Quadra-Trac. unit. 

Lube Change· Without Reduction Unit 

Lubricant Rknd: 
• Concentrate, .Tet'fJ Part No. ~l~iltiO-!. l!s~>. eight 

ounces. 
• SAl~ 30 (good quality> nondetergent motor oil 

(Ashland Vah-oline prderrc•JL Requirement i:-; 
:t5 pints (2.~ Imperial pints or l.71itm·s). 

Remove fill pluj[ ami drain plug and allow tht! 
rran~fer case to drai.n eompletely. Replac.e drain plug. 
Install conccntrat<>. then fill l•.• fil!·hoie level ·.vith 
lubricant hlencl, as ~~pecifkd above. R•~pla<:e fill plug 
(fig. 8-18). 

REDUCTION UNIT 
HOUSING BOLT 
(LOOSEN ALL FIVE 

TO DRAIN UNIT) 

TRANSFER CASE 
DRAIN PLUG 

J42369 

fig. 8·18 Quadra-Trac Drain aod Fill Plug locations 

Lube Change- With Reduction Unit 

ll!:!e Lubricant Bl~'mt: 
• Con1~l.~ntra.te, .Je~p h;rt ~~c, ;~;i;'.?HOJ. L~;e :~igl.t 

f.'lllH.:e!>. 

• S1\ f~ ~.!0 ~g:c·~"H) (;. :1id it:·:) nond .. ~:re·!·g~n.t rnfJtor o~i 
i:\.~hhmt.i Vaiv(,!irw pr•denedl. H'o'qu:n~ment it' 
4.5 pints (~-:.7 Imped;ii pint;, or S.l Ut~.~n;j 

0.1 He move fill plug~ f!"c>rn l.t'<J.!l:;fer rar,r; ;wd n~
d netion u nil. 

(Zj I<nnm·r! rraw;fH r:::.~,.,~ drain plug. Afi:f~r i: has 
drairwd ('fll~lph!tdy' !'l:'[)hee dn;in vluy.. 

r)~) L:oos~r; fivt~ boJt::-:. !)n r~~~duo~ti£.,•P ~ .. t1~i: .. fH)~.!i:ii!t.~. {no 
driiin ?~Up .. :· .. ~~·.':t that t,:·.:~ ~.-r!i~. ca:. t~·~ ~~~.l~.~i~d ~'.f.~r.:ll. fc~r e~· ... 
<High tv pr.rmit the\ uni1 ~;.> du~in.. ts,fv:;" ~,,_ b~.~~ dn:.ir:t,ti 

N>tllpletdy. mo\·e Uw htHIRing ha(~k into po~il.ion and 
t:ight.1·n bol r.s (refer t.o Torquf' Spt~dfi('at.ion!'!J. 

First fi.il the reduction unit tv fill-holt' Icrf'! with 
motor oi \, <tS l'tfWt:ifi(•d ;Jrev ion~ly. H1.•p lace t.ht- fill 
plug 1\f~Xl, fill the l.ran;;fer ease 1D fili-h(,J<. level with 
the RfH·dfit•d !ubrkant blend. Hepla<~c fill plug (fig. 
8-lS). 

CAUTION: .Hll p{ugs. dro:in pl.uu~. and red·11dion 
holtStt!{J bil/t,<; .«ho,tfi! '1/fd lw OPCTN[.lhtened. 1'orq1A.e 

•Htlue.'l are 1/i lu t!i j;Jt)t-)illl.t.Wf..-:: .fin· fl,{' plugs mal the 
.j /8-Jfi holts. To;-que jbr /:he .?!1fi-l8 f>oUs £:; 10 to ;tO 
jf.,o t-po·ul!.(/ :-;. 

NOTE: Onertighfen~n.g 'YIW!I re.<:11,lt ii! thread ;:rl1·ippiny 
or fn·eokage of the ol!J.mir1.um IA!ltti.'l!. 

Tor que Bias Check 

Clj Be sure Quadra-Trae lockout is not engaged. 
'l'hp differential mu~t be fre(~ to operate and not 
locked. 

1.21 Place transmis~ion !n P (Park). 
(3) Lift and support vehicle in a manner which 

will allow front wheels to turn freely. 
(4 i Diseonnect rear propeller shaft front universal 

joint from transft~r ea'lt~ rl·ar yoke. 
I 51 Use a socket anrl torq uc wronch to apply tor

que in tightening direetion (clockwise I to tram;ff\r ease 
rear yokt~ retaining nut. Differential cone clutehes 
should slip \t..'ht~n 110 t(} 270 foot-pounds of torquf\ i::: 
applied. 

~01'E: Slippoge u•i.tlr torque,~ ln:lo1l: 110 Jf>Of.jiO#'tuJs 
indi~fdr-;.~ the twed for dt/)(>rential mtit replaU"IiWnf. ~f 
the unit will 110t. .~lip by oppl]lhiU 270 .toot-pmwd~; tot·
CfU(· or h:ss. improper /;tbrh:anf 'r!W?J hf: fJw l'fW.i5t'. 

R(Jm· to Slick-Slip Cmulitiu·•i lmd to [,1),/Jr!cuti.o~' 
Clw.ri{J(' - With Re<la.l'l.oil r:nit in thii! Ser:t ;0'11,. {f adrli· 
t.io·n <~f co,,centmte 01· dwnrJi'n[J lllhr£,,rwl dues not. t'or
re!:l t.he ~~tltuh:tiou after ;·w:<ottahle mileaoe. the dit~ 
j~·rn1 t !a/. wtit :--1• <Jid~{ lw replaced.. 

Drive Chain Tension Inspection 

(1.} R~:~n.~(~'\!f· tranBf1~1' l~:?-~{~~ dr~Jt·n tJiu~ i.~nd dtai:~ 
lubrir·aiJt. Jn::~.ai1 drain pi!t~!. 

121 Rerno'.'t> ~hain inspPrtion p! ug. 
WI Thn::ad Chain T(~nsic)n n<wgf:, T(J(•l t..:umber 

\\' .. ;{t/~J,, intn !tl~!it'(:tion holt: lli'.ti.l tool. sho•.;iders against 
e:u;~' ju.~t J'ing(~r·tigi:t. 

d) Tb-: toni plunger ~;hm:kl pr(lt.nlflt~ p~t~t thf, 
iJmer t>l!d <:,f r}w dw(~;, !n1r ! .:.n! ( fi~r. q ... l:J!. Tf tool 
~Jl'Jr'iJ,i;•r i~:' fL;r,i: f.:/ h+r•/1: the d~d of rhr~ t•:,(l1, ~he d_;ain 
f ~h·: :i ·~d hf-~ t:ep ht ..... {·d. 
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,.·-·--··------~---~------

CHAIN TENSION 
GAUGE W-363 

PROTRUDING PLUNGER 
INDICATES GOOD CHAlN 

Fig, 8 · 19 Chain Tensi.on Guoge lnstal!ed 

REDUCTION UNIT 

Removal 

(J) Lift and !"llpiJOrt veh iek. 

.14 2370 

(2) Loosen all ho!i's a.ttat~hing n·duction unit to 
trangfer f:;~se ('ov~~- (fig. ;~ . .-:~o). 

(:J) Move n~d nction unit n 'atw:ud just far ~nough 
to all(!W ()il to dnlin front unit . 

('1) Lool:.en lO W range t:abl". retaining toit at .:;hift 
r:.ontroi i ~vcr :wd remm·e the o::ontrol cable. 

(5l When r,n ha~ drained, remov<: hc,lts <tttae.hing 
reducti{)n •.tnit to f'ntnsfer r.C!.Sf: (:ovt•r. 

fti) ]\love r~du~tion unit rnan~·ard to dear trans
rni:osi<ln vlltout shaJt. a.r<d pininn nwe which t~ 
ntta.d; ed to t.mn~fer e~I-'3C dr\n~ :..;rJrol':ke:t. 

NOTE: 'f/;e pi·ri!iYn. cags> ;<f..nu!d :wt f;e n"illt)'n>rl -~t' tlu· 
(1'fJ..1t~'>.f8r !'U.'Ie (-'\ii le?· •l;):~e·,nf.,[u i8 tc'l he ·re'tnCJl 'ed. bitt 
ln(J.:!f iJe remo:·,,.'s] [.:" ·· in.~]'(:ct:iot~ or ,·e]d(l.(:e'fiient ~( t.h(i 

tran.~f',:!r en."''·· em·.,,.,. t.i;·;twmbh! ul i;~.: r<-!·irwi,, in f.lw 
'PI.d~icl(·:. 1:\:nioJi, ~.~a!::'(; re·nuru,s.t ':n!.~J ·i'N ?~~){:'J(:'S rt:~ nt(Ycil~!l 
Ow >·~wp ri'l.i; p_·hi.· .~h ':'~f.·u!·c;: t/i::o ~·'f{te to r!.e f>J/roc/.:e[ 
'J:rul Hlid€.'!t(j thf! CO{Jt..' rt:r:.:r;~~rJ..>'tl. 

!\.n c''i~ ~Jt.i.ffit· t n,.;~~ :)r·!:r l.t'ith ft:'3t.:etlc•r; u~i!.';\ , ~~an ~.\f~ 
~t :.:~n on t h(. tr;-... rr.. v:~ i:hf; t r r•.!J~f t:.·t ~~:-l!";r! ,: t·\"tit". TL ·~.~~ In~ f!lc 
rl~:(~d t:(Jt 1:· .. ~· rf~n·~· .. .'\''1 ·~ c<ir·~~~'.pt l"dr· ; :~r•(!lt·.;~rn ·:~;·~ t, 

lnstaliatim" 

~ 1.) lf i't'-!~t{f\ 't!d : f•lf.L~f~ ft~J.U t~t.i,)t't f1it ~~3:"'fit:- 3.!.Hi i.:.lb~ 
a~~r: ;·nb~y 0~1 ::"::1!' (J! r.ran.::fer c;·-;..·:;t~ t '/'/f;r. ff!_g ~--2lJ. 

~:~f; ~ .. f i'\~ J~Hl'.i'':·d . .' r .'·: ta!J fAH·:::t:'! (' .~.:, (!.t' ord.IJ t..··:l •1::if\~l:' 
(' :.! .~;.(' d:t~' /f; ::· ~;rt~>:· '- ~:·:~t. ~:.:r 1 i r .. ··~·:· t:· 

{:~~·~ J.u~~·i:rH rt·: tr.: ) :•). ~·.:·.t~ ~~1'~:1 .. ) , .. ;.:;·;v,. f'-:7 :..~ f ·: t·~· .. ::n~::~r· ring ki 
c'~~~.t,.~·d ~ , .. j::q)~. r; ~·.,· .; l)· .:"t ~-~r,~-.(r.,.. !~ ;>:1 1.r :,; . '12~.·. 

~~~NA~· ,..-;;\'t:~G 

I.'.TJMPLF.'~'IE:' .. Y ~-~·'.·'-.'0 ,:,.;· 

,:·,~~ c··,,~~). ": ~!.~alir:r: ~·i r< ~ ~~!" .:';(\~:~~ ;r: rrc~.~:jf~;· r· t,;:;, .. ~~ .. ~ ·.:0·\:' f· l 

8.'\.d. i~'.t;:.\·. t-. !1 ··;~ : .:~J :·. rq;· ~-~.,.,~:i;. 

(f~) J :1·~. t'r? r.1:·L:.f~·~·.!)'~·. :Jt·it .!l'i td :l~\-':~~( ,:· .:;;,,:·~~:d ·~:;, in•or~.~~ 

'f:'· .. ith ·.~·~ J'~\ ?{':. ::"~ ~;:lV'l ;: ;~1 ::~ :! t-a:•". lllt:.:~ .di.:~~.: ~,·:·:r~ i>.~· ;.:t.r J~··~n ~:.•r 

t:~~ .. ~ ·~t)(~Yi \·;.·U·.;, ::. :"!·t n.:::tflf~{~~h:) \'~ (:' .. ~ ( 'r'.·r, t ~J i'ic:.ft :·,pJ\ .~·· ·~·: ::.. 
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8-14 QUADRA~ TRAC -------------------------,.. 

((il ~lm.·e redutr.ior. unit i'orward nr.uil il' e.ont <.l.dS 
sn<l'ling: ring. 

('7) Loost'iy inst:ail ~~ttad1ing s<: r1~ws. AJt,~rau1.(:!~ 
t:i~htcn sc:-1·e~'S io o:,;p~r:ified i.o'!"qne lrder tc- 'I'(·;rq u'," 
Spec\ficat inns'!. 

(!3! Connt>ct and adju~t shift tuntro! <~ilbh> 1 nde:· to 
Comrol Cable Ad.ju~trtlt~ I!t. for procedure}. 

(~l) I•'iH reduetion unit and naniifcr ell.::"(~ ~LS:'.' f:ntbly 
\\'ith prorH·:· quant.iti.e~ and types of lubricants. Ref~r 
tn Lnbrieat.ion ior qu~-~. ntity, typ£>, and procc~dun'. 

Disassembly 

(n Remove P<,:.Vt~l' t.akf:off tovt-t· and ga,:;kt>t !fig. 
H-2JI. 

(2 ) l!em(,ve snap ring· and ~p(A.<:.m~ from n:t1!' end of 
reduetion mainshaf t (fig. ;~-2-tj. 

(RJ Rem o\'e r~oudion mainshaft and sun gear as
sembly by sl iding it fonvarrl. 

1·1) R~-:move m~e<.ll.e bearing (fig. 8-2i)). 
irl) Gl'!lilfl r in;.r gear and remo\'('. ring- {:;ear, r<:>due

Uon c:ollar plat•~- pinion (:ag~ lock plat<:, shift collar 
l.mh ;,;,nd r<~.~~netion eoilar hub lt .:'l an as::>r~.mbl.v (_fig. 
8-26). 

{n) Wi t.h a pla~tit hammc:l' or soft mallet, tap ::-hift 
tn!br hub from !Jinion cagn lnck pbtt! lfig. i5-27). 

i7 j Removl' pin ion t:tge lock plf1lt~ and IH!Ctll(· bear
ing, ring gf\M, redu(·tion r.:nl lar· plate, and :.;h ift. coUnr 
h.ub, n>c:hH~t. ion eol!al' huh, and needle bearing from 
~hift c·ollar hub. 

:SOTE: ft nec!:s.<;a~y r efh!CliO'rl mllw· p!.at .. 3 f1:1. •b and 
r;JI,f.J ~.W'V' ( ;t:m be ,<;epnratm.J. from. redudio·11 c;ollw· pl.o.te 
fry N!'ifil)1."i.'nf.1 ii'IW fJ ritlf.}S. 

(i·rt Remov~ ntwdlc hearing and clircct driv~ sleeve 
from reduc.tion shift euilar. 

SUN GEAR 

EXPANSION PLUG CABL. E\' CLAMP REDUCl'lON COLLAR 

" REDUCTION ;~~~~~-~AMP PLATE HUS 

"SHIFT FORK ~ I REDUCTION 

'\~""· I I ~~ f HOLDING ~ .·· + ~-~, PlATE 
~ "--"~ ~'Is;\ ,r:;y 

SPRING PIN ~·i' t~{£.:-. ·. 
" • ~j ' 

POPPET BALL , ~) #, ~. . ···· , 
AND SPRING ! t:;;~.' 

CONTROL LEVER 

~· .... 

-·· -

SNAP RING 

..... -
······ 

...... ··· . ..--· 
... -·· ........... 
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,.1---------------------QUADRA-TRAC 8-15 

fig. 8-24 Removing Snap Ring and Spacer 

Fig. 8-25 Removing Mainshaft and Sun Gear Assembly 

Fig. 8-?6 ~~mowin~~ Ring Geor Assembly 

J4?.378 

Fig. 8-27 Removing Shift Collar Hub 

Shift Collar Removal 

( n Using eontr(ll k-.'er, shift collar i.o centN or 
neutral detent. 

(2l Move collar away from shift fork to disengag-e 
fork. 

Ufl Shift fork n:-arward to dirt:'ct drive detent. 
( 4) .MO\·e collar toward fork to align outer teeth on 

tollar with inner teeth in redudion holding platE~. 
(5) Shift fork and collar forward to reduction 

detent. 
(6j Remove reduction E;hift collar. 

Annular Bearing Replacement 

(1} Remove rear snap ring and annular b(~aring 
(fig. ~-28). The n•ar snap ring is seled-fit and 
available in thickness l'an~cs of 0.086 to 0.088 inch, 
0.089 to (U)!H inch, O.O!J2 t.o 0.094 inch, 0.095 to O.On 
inch, and 0.098 to 0.100 inch. The front. snap ring 
should be 0.08f.i io 0.088 inch. 

(2) Install front snap ring and bt•aring, then install 
thickest rear snap ring- that will s•.:oat eompletely. 

Fig. 8-28 Removing Rt':or Ann1;:ur Sear;ng Snap Ring 
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8·16 QUADRA-TRAC 

Reduction Housing Disassembly 

(1) Remove :::.hift fork locating spring pin by pull-
ing; and rotating wir.h pliNs (fig. ~-291. 

(2J Remov~' !argr· expan~ion plug. 
(;H R~mnve shift rail t<.1per plugs. 
(4) Remove eont.rol lever from shift lcvt:~r as~H.>rn

bly. 
WI Use a 3/16-jJin punch and dri\'(~ ~pring pin !'rom 

shift fork anri shift rail (fig. 8-:301 
(6) Slick shift rail forward Oltt of shift for!\. H.tt

move shift fork. 
t71 Henwve shift 1·ail popp<~t ball. 
(8) Drive poppN taper plug into shift rail h0l'i.' and 

remove plug anrl pt!ppet spring. 
(9) Remove shift !.ever retaining ~lin and shift h>wH· 

assemhly. 
(10) Remon~ n·dnction holding £.)late retaining snap 

ring and reduction holding plate. 

Fig. 8-29 Removing Shift Fork Locating Spring Pin 

Fig. 8-30 Removing Spring Pin 

Assembly 

(l) ln'!;tal! r._~d:.Acf.k,nlJnlding plalc 

NOTE: The [();_:ah·n.~r pir.v. sf~m!d i?.,dm: l·rl t;tt3{:., ~mJ 
,'} !u;l~· j~:l . .-.,;f. ~0 :t.~· ~·111 ~} .. ·~J.~.,~·-,·~·~; }1 n(: ln) r{,,j i '11. hflld·~~'r( .. •) ~)i {t fc:? 

ftnd hO!.iStit!.fl r/'1'i.!8l nYun (ji[l. S-.l !..f. 

·--·-·-------·----,. 

HOLES MUST AUGN LUGS ·ro REAR 

Fig. 8-31 Reduction 1-itJiding Plate Indexed Properly in Case 

Fig. 8-32 Shift !.ever 0-Ring Installation 

(2) Install holdin:~ p!a:.~ retaining snap ring. Snap 
ring tabs ~hr_~u)d f~w·~ ~~ .. ,·ward. He su~''2. sno.p r·ing seat~ 
c:.t.!ltl!Jl~tely in g:ltf•\•?. ;•.r,d f:.kH.r<;. :::hift fork. 

(3) Wit.h·.t>.li. u~ (l .. r.i~lg. ir~~~Ht ·~hifr l-;w·J a;;~..-:mbl.'. 

fut.ly into h"}~;~:in~.( -;.~1th 1~£.'1s',~ .. r f'P.d fat.:~ .. ng· ~:·::~1r··~'t.'?:trd. 
< 4j Plac~, 1.·1-ring ;'ff•.::l in ~~X'iX•SI~d ~>;.n;nH~ in shift 

levH ;;haft (fig. P. ·fl2). 

(& i :vh•ve -:;hi{t l':!v...:r as,;en:bly in·'Y[.t!"d ju;..t far en
ongh tu <di<JW im"-t<~H<J<ior· <'f ~h~Lf:; in~a~ in,_:: tapt'!' pin. 

/(\\ ln~i.ail \:;.:trh~r p:n 
171 h:;;e;·t ;~hift 1:;l.ll, >=:n•G';;,·•J end C::·~~t., i::to shift 

r-aH r£·a.r hc~re in {~.~~45~·~. 
('~· .. ~·t,Jtatt~ rr;~i"~ ~~~·· f~:~l ,: .. :;t.i:·~ ... , .. ~n be /~4j.j;if~;.·~H~. tn pop

pet. ;-;priug. 
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---------------------QUADRA-TRAC 8-17 

H)) Slidt~ rail far. enn1.1gh to allow ~hi.ft fork to be 
meshed with shift ltW{!r :t~Remhly and on rail. 

(10) M.ove rail through $hift. for.k until ~~nd of rail i~ 
even with edge of poppet bore. 

( 11) Place poppet ball on end of svring. 

(12i b'!e a srwing pin as a roo! ro d~~!Jl'e~s poppet 
ball (fig. 8-33j. 

Fig. 8-33 Installing Shift Rail and Poppet 

(13) Slide shift rail over poppet ball a~ far as spring 
pin will allow. 

{14) Remove spring pin and ~lidc ~hift rail to first 
detent position. 

(15) Rotate shift rail until flat side is facing shift 
lever assembly and spring pin hor1' is aligned with 

·spring pin bore in shiftfork. 
(16) Slide shift fork on ~hift rail to align spring pin 

holes. 
(17) Install spring pin flm;h with outsi1ie surface of 

shift fork (fig. 8-34j. 
(18) Install shift rail taper plug5, poppet bore tapt!r 

plug and shift rail cover e::qJansion plug. 

PIN FLUSH WITH FORK 

(1!} 1 lnstaH shift fork locating 8pt"int£ pin. 
(~()) Install c:ontmlle,·H. 
(21J Install n'duetion shift {~olh1r as follows. 

(a) Po::ition shift fork in eentP.l' (neutral) 
Jetcnt. 

(b'l P!ace reduction ~hift collar outt'r teeth in 
mesh with reduction holding rlat.,:: inrwr teeth. 'T'he 
~hift. collar fork ~:,rroo,'e should be just forward of tht! 
shift fork. 

~<:) Shift fork to rear (din!cl. drl\'e) detent. 
ld) Mow ~hift collar away from fork anrl rear

ward until groove in collar aligns with fnrk. 
(e) Move collar toward fork to engag-e collar 

gmove with shift fork. 
(22) [nsta!l dire<:t drive sleeve into reduction shift 

collar. 
(23i Needle bearing surface and pointed t.~nds of 

outer r.eeth should be forward. 
(.21) Lubricate and in~tall n(·edle bearing against 

direct drive sleeve (fig. H-;1;.>). 

Fig. 8-35 Direct Drive Sleeve and Needle Bearing Installed 

J47.:18 7 

Fi9. 8·36 Reduchon Collar Plat~ 
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8~ 18QUADRA.--TRAC -··--------------------n 

(25) Jf o8parat~•tL ;:~:semble r.~c!uct.ion collar plate 
huh and ring gN;:· '·' n:dn<'ti.on 0.1l.br JJ!ate as shown. 
He• ~llrf~ sna.p rin;:,:~<; i;GtL eornp},~tdy ir. their grooves 
(fig. s..:~n1. 

(26) Plaf·c r;eHHi.~ bo..>arhv ami ri:dm·tion eolla.r hah 
on sbift r.oliar hub {fig·. S--B'i i. 

(27 j Pbct· r:in~~ ~~t!U_. f't'd:;etior; ('Oila.r platn and hub 
assembly em!,,, ;:;hift tnllar huh (fig. 8<~). t\o needle 
bem·inr; i~ u~ed l;t~~.wPcn Tf:duHirm colla.r plate hub and 
rediH.:tk.n collar h ctb. 

REDUCTION 
COLLAR HUB 

NEEDLE 
BEARING 

J42388 

Fig. 8-37 Needle Bemiog ond Reduction Collar Hub 

Assembled with ShUt Collen Hub 

REDUCTION 
COLLAR HUS 

NEEDLE 
BEARING 

.J42389 

(<!:-; i lnsu.1H ~t tl<·~t>:ll~· he;.l.rir;~r, t.>nto shift coll11r hub 
and n~durtion \'~jll.'ir rdat<~ h ll.b 

(f!~r, lr:si·;J.ll pini0ri •:.:w(~ >{wl\ p\.!H'.~ onto <;hiit Cf1llar 
b uh.' 

1\0Tl:~: )7~~-~ rri'''·''o·') t::i.p' ;,,ci:; (Artte .~;lu.:uJd .~& tap)Ji::d 
{lt..~·.v;.· ~t.y t f:·t:t';· ... , .('~ ... -.~~ t·~t: .. ~: ... :!'."1: :--.:.t.J~···;·• (J •• ~~· ,}.lt ,..~~·~;..th~ f ill!. !.:J) ~b.{· 

io,_:i: lJl,'lh: : .. ~ <.::·'l~~,~·J ~·~.~.;,~tr: .. ~~·.= c' f:c r!.~:·r.·(~:le be(n··i't'lfl. 

(30l Pla1~t! <i.S~embly in to the housing. 

NOTE: It mny IH 'IWN!.~-~aru to 1·otatc ring aear m· 
[tirn:rm cvpe lock ]Jlate. to oliiJI1 ·co.t·io·~.t.<J !3f)t8 'J..f .<;ph1te.•. 

f31) In:-;tall nc•(·dk bt~arin~ onto shift N1llar hub and 
pinion c.-age l(lek plate. 

(32) lm;('rt. redudion main~haft and slm gear as
sembly into shift collar hub and through din~ct drive 
s!et~vc and annuh.11· bearing- {fig. 8-8~H. 

NOTE: Rola.tirm of the fw:n {ll::.ar IIIILY be ·rieN~.o;:-;onJ to 
ohgtt lna-i-nsl,aft splines v.~th direct drior-: sleeve and 
aJm.u.lr~;r beo:ring. 

Fig. 8-39 Installing Mainshaft and Sun Gear Assembly 

(3:~) Csing only a brass drift. gently tap the reduc
tion mainshaft rt!arward as far as pos::;ible. 

(iJ4} Install rear spacer and snap ring. Tb(~ snap 
ring is select-fit and is availaole in thickness rang~~~ of 
0.089 to O.O~l inch. 0.092 to 0.()94 inch, 0.<1.)5 to 0.097 
inch, 0.099 to 0.101 ineh, and 0.10:1 to 0.105 inch. In
stall the t.hidwst ring possible to provide 0.004 to 0.099 
inch spacer dearance. Be sun~ snap t'illg fits securely 
in g-roove. 

(H5} lnstall power taktooff eover and gasket. Tighien 
t()V~'r attaehing scnp..v~ t.o :-,>J)(!cified torque. 

TRANSFER CASE COVER 

Removal 

(1) Lift. an.:i support ·;d1iek 
(21 If f.>quippr:d with f{'tluct.i.on unit ref(~r t(, Rt~

dnr.ti{•n t:nit Removal for pnl(W1ure. 

l'IOTE: 'The pi·u-ion CO.{J(; '!dl.l mmrt!·1t 'IJ'ith thf! tm·n~f(;o1' 
('(11-01?. (l,'l,..,I~1J'i bly. 

(BI RemoYt.' tr:.m:-~fer c•::.,;;e drain ping and allcnv unit 
to dra:~~. 

(t.~:, I\-tark r.·,;:e r••.tl:pw lJh~J.C, /nl1.~ ~n(i ll'lf\'CI'::ml 

jc-inr 1.o prr•\·~d.~ ):ll;gn n1•~11t nferl:Jtt·J~ r;:t t.h'~ dS(·(l during 
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n.~--···-··-~·-·~··-····-···--·----------------QUADRA-TRAC 8-19 

a~~H'tll b!y. Ui::!t:i~n,)eu rt:=.:tr prow lh.>r ~haft :!t·out un~ 
iv~:r~uJ )o! nt f1·o.rt~ t~~::.'.nsf~:.·.t·~ e:~~·~ rear yo.k;,:·. 

l_;jl Jl:Eh. di;l(:th('a.!;~·r: co:~trd q~euum ho~c~ for 
·td.:ntifi(:.\.~.1\~h d~.it:tn,~~· ~Js.~~r:rnl>l.r.' th(~n di~<'.nnnect. 
•:li:-:.pi:tnL~iri euntro! ,'a(:num h\)1-l(~s. lm~kup ind1ca.t<H' 
~witch ·w.ire r:.cd ~~i>l?.€!(!~.im~V!t' t:.tblc. Itf.~mov~'> indicator 
. ~w]kb. 

~(;) Oi~~:onn~<'t jlti'.rk bn.l~~r.· r.:J1hie ~'ilidt>. from pivot 
Oil right fr<HlU.~ ~ldt. 

(7't !<mm•vP i:.<·tlff; ··vh:k:b atta.:~h t!m;e eover assembly 

-··· 

:>fAtH'JG F:JNG 

I 
/ 

DRIVE SPROCKET 

!H~IVt SPROCKET 
f"H:AR I'.)EEOLE 
13E.C.RING 

to case (ft·oullwu~ing). 
(S} Can•f:.:~lly slide cmrf~r as8emhly backward off 

front out.put <;haft and tr~UJ1>miHsion output shaft. 

Disassembly 

( l :1 Remove rear ,mtput :-~haft ynlw . 
(2) If not et'illipped -~·ith reduction, remove power 

tRkeoff OOVi.~I' from r('ar t)f tra.nsf(:'r case covet. Remove 
sealing ring from t.ranl:lf~~rca.:w r.over Wg. 8-40). 

DRIVE SPROCKET FRONT 
NEEDLE BEARING 

TRANSFER CASE 

i 

SMALL SPRING THRUST WASHER 

CASE SPROCKET E SPRING THRUST WASHER --
PINION MATE --· 

BRAKE CONE THRUST WASHERS -·---' ._ ..... 

i 
DiAPH~1.~GM 

cor-rnv)l. 
. ,_, ... 

,.,,.,.., . 

LARGE SPR.ING THRUST WASHER __ .., .. 

_..,..,.,.,.,.,.--,, 
' 
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8-20 QUADRA-TRAC ------------------------------------------------------------~· 

c::n Using a pie!~t: of wood 2 by 4 by ti inches long, 
position cover and spnwb~t (fig. 8-H). 

1-1\ lf 1wt •~quipped v·ith rr·ducrion unit. remove 
drive~ huh and :~lce·.~f.; from drin:: gproeket rear splines 
by expandiug internal ~nap ri11g <lhe ring expanding 
1.ab~ are ac(~essihi·~ through a Rlot in the ontside edge 
of Ht!' ch·ive sle('w~ 1. 

(5) [f equippt~d with !'eduction unit. remove pinion 
cage ~nap l'ing and (~arrier. 

(6) Lift ('::l~f< con~r· from dt'il'(: ::;proeket ami dif
ferential. The cover, rear outtmt shaft. bearingtl and 
:;t•al, dri\·c :;proeket: rear rwNlle bearing, and lockup 
huh may l.w st~rvic(!d without: d!sm;sernbly of other un
its. Rdor to appropriate headings in Snha~sembl.v Ser
vice for detailed procedurE's. 

17) Slid•~ drive sproc.kl~t ioward differential unit 
and remove dwin. 

NOTE: 'l'hi: ddf'erEutw.l unit ·r;tny Df:' :;;en··l:cer/. Jt'ithout 
disa.s,.-;em.l;lJ! 'd other "l.rti.t:o.;. RefeT to .Di..(tf::rentio.l In
spec tJ:on .fen· de toiled pmced nr·r:~>. 

Assembly 

( 1) Position drivt! sprocket on a piece of wood 2 hy 
4 hy 6 incheR long. 

(2) Plae~ differential assem hly abnut 2 inches 
from dri\'e ~procket and with front end of differential 
on heneh (fig. 8-42). 

fig. 8-41 Transfer Case Cover Positioned for Disassembly 

l WOOD BLOCK 

I J ·I I 
I ! 'I ' . I· . : ' I I ; . :' I I 

• j 

.142393 

Ftg. 8·41 t~ifferentiol nnd o,ive Sprodc.f.!l Positioned for 
Cht:!.i n i nst a II at ion 

(3) Position drive chain around tlrivt~ sproeket. and 
diffcrentiat as:;t\mbly a~ shown d'i~. 8-·l:S). 

NOTE: Be :w.re chnin i;> propf!l'l-rJ 1?nga.ged u•ith 
.tp-rocket a.nd d·i,t.f'e·rerttia1 th·tlr a.ud that !1/af'lc is 
rerwn'edfmw ()w-iu. 

141 Insert l'(!ar ontpu t shafl.iuto difft·nm tial. 
(fiJ Shift lockup huh reans,:ard in ease cover. Lubri

cate drive sproeket thrust washer and siick ir in posi
tion on ease r:ovt'r (fig. 8-4-11. 

WOOD 
BLOCK 

/ 
J42394 

Fig. 8-43 Drive Chain Positioned Around Differential 
and Orive Sprocket 

THRUST WASHER J42395 

Fig. 8-44 Drive Sprocket Thrust Washer in Position on 
Case Cover 

(()') Carefully align and position case cover onto 
drive sprocket and differential. Output shc.ft may 
require slight rotation to align wiih lockup hub. Bf' 
sure drive spr·ocket thrust washer docs not become 
mispo~hiont:>.d. 

('t) If t~quipp(:d with reduction. irutall pinion cage 
onto dri,·e "proc~kd r~ar- splinf~~. Be ::;;ure ~nap ring 
seats completely in g-roo,:e 

(8) If ll(Jt ~~quippe,i ·..v·ith redmtion nn.it, ass1•mbl~! 
drive hub, d1·ive sleeve, and :'nap ring; th(~!1 in;;tall 
onto dri':(• ~prockei. rt:•;1r ~piint!s. Be ~uri? snap ring 
scats comph!!ldy in groove. 

(9.1 l{otate drin:~ slt'eve or pin!on c;:'tg<· t.o he sun· 
drive sproeket th:-ust washer did not h(!f'mM: m i:'!posi
tionl•d. Thf! unit. il.ho:Jifl turn t=asily \\·it:h no binding . 

(lO) If nc.t f.:quipp~:d ,,.,.itb l'educt.ion. install p1Hver 
t~~keoff ::.:<:f:1.lirw ri~g ~p·.J l))\'~1·. TlglnN~ attac:.bi ng 

Sl.:rews ~n~fer to Ton:p<·; Spcr-iJic·3tir·n:; I. 

.... 
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·~·----------------------------------------------- QUADRA-TRAC 8-21 

( 11) tnstall speedometer g(~ftr on rear output. t:flH ft 
(fig. 8-4;) ). 

(12) Lise Seal Driw W-;J,()O to in~! all rear output 
shaft. oil .<;cal (fig. $-·Hi). 

Fig. 8-45 Installing Speedometer Drive Gear 

Fig. 8-46 Installing Rear Output Shaft Oil Seal 

(1;3) Install rear yoke ano nut. Tighten nut (refer to 
Torque Specifications). 

Installation 

(1j Clean oil seal groove and install seai ring. 
(2) Install two :3/8-lH x 2 inch long pilot 5tods .into 

transf~r case (front housing). 
(Hi Inst•rt oil tube into case bo re at front output 

shaft bearing hoss. insert a 6-inf·.h length oi S/H5 inch 
drill rod into tube. Rod will be used as a pilot to a.lign 
tube with case cuver (fig. E-J7}. 

i 4) Lift t:iJ'.'(H' ll»!'.em h!y :wd allgt:. tube pii(lt. with 
i1.nie in eo':•~r. l"v.l0ve assembiy fonvttrd •.'lw: r pilot studs. 

((}I .\1on' C0\'(·r aH~emhlr forward t.o m+\~h ·with 
front output ;;haft and transmi;;;f-'ion out;Jut gh::..ft. 

NOTE: It ,nny (w ·ner.e.«swy tt) lfh$}h !ly r'Jtu.te 1 h~ rr.ar 
!"tl• - ~p-?d slu.d't to td/mc tW<i s•J .'{ of spli ru.;.~ to J';i!f/CI.{If'. 

( 6' A ft..~r r:OY~r. a.Stil.~r~tbl:. h ~1!:< b~~]") 11\(/verl f'.-:•rw il.rd 
and e':•.:rJy t<.>tl•.:lw:: !:he t::t<(t;, rt:mon: ~:;il•1t ~;;t··~d ~ !:HH'i 

:nstan en·\·f'r t~) e~s*.~ ::tt.~·arbi:~g· b(•!f:~· ... \.lh.~r~'ate!} ;,.nl~:; 
~~\'r·nly tight.e·o bolt"< f reff~r tl; Tr.rqnB S;wdi'J•:~don::. ). 

Fig. 8-47 Aligning Oil Tube for Covet Assembly Installation 

("f) Install lotkout indicator switch. Connect Lock
out switch wire, diaphragm control vacuum hoses and 
speedometer cable. 

(8 t Conneet rear prop~ller shaft [ront universal 
j oint to rear output. s;haft. It rnay be neeessarr to lift 
n~ar whE'els free of hoist to allow proper alignment for 
installation. 

(9) C<mnect parking brake eable guide to pivot on 
right fta m(: side. 

(10i If equipped with reduction unit, install reduc
tion unit aud adjust cable. Refer to Reduetion Unit In
:=;tallation fvr proeedure. 

Oll lnstail proper amount of spedfiecl lubricant. 
Heff~r to Lubrica tion fot· qmwtity, t:ype, and procedure. 

(12) Lowe r veh ide. 

TRANSFER CASE ASSEMBlY 

Removol 

Cu!i'l.f'Jli.•t.:- ;ts.~r. mo!~i ren:i}vai is nmrnaHy :~.ot 
!.H!': irr:d I:X<~ ~~pt .vhf'n b.~ fr,mt o;:t~.put shaft, fwnt 
;u:r.ulJn · bearing. tran"mi~:.i ion m.urmt s:h aft. :':I~';J]~ or 
th.:: tta.m;.l'er ca~<· tfront how;ingl n:quire ::~~n'icr . For 
ehain .. dd\'!~ Bprnd.;tt, di!ft~:·t~r.Liai unit. di.uphral{m con
rroi ~s~t<:m, n~edle hf:hrin~. rj Jn:sl.. wa.shc~r. r;r rear 
nntplll' ~h~..ft :-;en it:(!. n'f<·:· t.u Tr~n$f(·r C::. :ee (~Ftr -
l!t:lJncJ·.ral. 

t 11 Uft arvt ill:r;v.·rt vd.J. i.:lf~ 
~.~~) ){·:4.r·t;. :iron~. ~~~~~j ;.·~·~.~~ ·r tru ;;,·.~111 ~i.i~.6 f!, :;''.A:t\S <~n~·~ 

~.in 1vers~ti jn1Hts t.c) tJ n:>t..'ide c~i~gn n-:,:~nt !"(':f~.=· t~n'~'!.S l.C1 bf~ 
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--------------------------------------------~· 

u::;ed during asscmblr. Di:>c.(mncci front p ropeller shafl 
r~ar un iversal.ioint from transfc~r CtU\{' front yoke. 

(3! Oisconnl'Ct rear propeller shaft fmnt univer~aJ 
joint f:rom transfer case rear yoke. 

{-1,1 Remove bolttl l'·hich 1~i't ac:h t!:thaust pipe sup
port bracket to transfer case. 

U)) Mark diaphragm control ''neuum hose:; for 
identificat ion during as:;endJly, then disconnPct 
diaphrag-m control vaeuum hoses, loekout inuir.a.tor 
switch wire, and spcedomttter cable. 

(6) Digcotmect park bt·ake cable guide from ~,Jivot. 
on right frame side. 

(7) Rcmovt' two transfer cas(') to tran~nnission bolb; 
which enter frc,m front sidl:'. lnstall a 7/Hi-14 x 5 inch 
guide pin into upper holr.. 

(8) Remove two transfer case to t.ransmission bolts 
\vhich enter from the rear. Install a 1/1G-l4 :\ 5 inch 
guide pin into upper hole. 

(9) Move transfer case as~embly backward until 
unit is free of transm ission ou tpu t. ~haft. and gu ide 
pins. Lower 2S.Sembly from the vehicle. 

( 10) Remove all gasket material f rom rear of trans
mi~:~sion. 

Installation 

(1) Position a new gasket onto rear of transmis
sion. 

(2) Install 7/16-14 x 3 im:h guidt~ pins in upper 
threaded holes in transmiss ion adapter and t.ransfer 
case. 

(3) Lift transfer case assembly and move it for
ward to transmis~ion. Drive hub gplincs must align 
with transmission output. shaft. Slight rotation of 
transfer case rear output shaft. yoke may be nece~
sary. 

NOTE: Do not i11stall ony o.f.tac/J.ing bolts 1mtil 
tnmsfer ca~e a.c;smYi.bl!J is po.<;·itioned <t!J(ri tu;t trO.II.'i'lnif:'
sion !J(tSket. 

(4) Install rear and front a t:i.aching bolt~ . T ighten 
bolts (refer u1 Torque Specifications!. 

ti>) Attach cx:haust pipe. :::nprort brac.ket to 
transfer case. 

t'6) Align and attach fron t pr(>peller <,ba it. 
!'7) Con n(~rt 1o(!kout ind.i c.ator ;; v;:i tr.h ·;o:!rr, :wd 

diaphragm ('Ont.rol va('unm h(1se:; . (\•nne,~!; park brak!2 
cable gnidE! to pivr;,t lmltk<:::t on right frame ;:;i(;e. 

(b) Install pt·(, IJCI' amount \)f spedfied lnhrit <Wt. 
Hefer to Lubrication for quantity, typt', a:HI prr.lt'td a re. 

(9) Lower ...- .~h id~. 

Drive Sproeket Oil Seal Replacement 

(2 '; lJH~ ~it f-!t,andnrd ,J··tY~'e nnflf·:r <··t ii. srno~.HL .l:nd~::-:1 
pry b~.r r.o n~muvr' ~e;~iil. 1)(, nt)t. damag(.: ea;·w br.n·e. 

(3) fn~tail rear seal (lip i,(, t·ear) hy using Seal In
~t.a!ler \1v<~i'i8 :md s;1 ecve W -808-1 as dri \·er·. rnstall 
~ca.l rmti! driver ~honlclcr tt'P.;.dH:'S ease front snrf.ae.e. 

(4} H<;'liH.We Sleeve W-:·5J1~ .. J . hstall front seal (lip 
forward) hy u~ing Seai lnr>tallcr W-358 less Slcevt
W -:~5~-1. Install ::;eal unt.il drh·er shoulder tou(~hes case 
FNnr sur·rael:' !fig. B-·un. 

Fig. 8-48 Installing Drive Sprocket Front and Reor Oil Seals 

Oissassembly 

(1) Remove front and reat· output shaft yokes. 
(2) If not equipped wi t.h reduction un it, remove 

po ... ve.r takeoff cover from rear of transfer case cover. 
(3 I Remo,·e sealing r ing from transfer case cover. 
(•t) Remove screws retaining t ransfer case cover to 

transfer case. Slide c;a!>e from the cover. This will 
leave chain, drive spn)1~kd, differential unit anrl out
put shafts resting in case cover. 

:'ltl'OTE: The 1:a . .;;e, frtlnf (ntttmt sJu~t't. he.rtri·ngs, m·ul 
seoJ~ owy be ."'fir"''ir:ed at !'hi.~ 6-rne ;citlwnt rh~o.'jS t?.nl
hlyofthe durin, :iprucket, dWfm>n,f'iol. etc. 

(f1 1 l:sing a piece <Jf wood 2 hy ·1 hy 6 inches long, 
position covr·r and sprock~t (fi~. 8-rllJ. 

(fi ) ff nor. equipped with rN!uetion unit, remove 
drive hub and ~lecve fro r:l ch·it;c "procket rear splines 
h~· cxpand!ng intern:.d :-;nap ring.. 

NO'l'}l~; RE1~;1 0:t:Jt'1Wli:"g t.a,h~ IU'e ac"e.•!-~ibf<, thHJI./,fJh. (/ 
r.iot. ·.\~;;, fi':;,tf<(;if eduu nfdrire .~~let->'t'(:, 

(7) r ( Pqvil.JpeJ Y<ith l'€!11Uction unit, r(•tnCVP. pinion 
r:age from d1·i •1t- sprueker. rc<lr splines. 

(~) Lift c:;L..:f! <:o ·.·~n· fron: dt'i--T~ ::;procket ancl dif
f(~ rr:nt!aL CoH:r r NU' (lf..l.J/ 'l :ihaft.. bearing::; aud f:>CaL 
1idv.; sprod:et n~ar ll.(:edh~ tu~ariH.g, and Jod~'-'P hub 
may he :?oP. r·;iced ,.vil:ho-:.Jt. disa~·~>('rnbly (•f •>ther units. 
Ref<~ r fo ~ 1.1 b::;.;;:~c rn bb· ;)r~r;rke fc.;· (icl,ailP.d •:.rroct?.d:u re~:~ 

( ~' \ Si '••k• d1·~ve ~W\.'t(.i\r;t, f:0\':2r:1 diffe1\:·:: t ill: rUI i r. 
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rt---------------------QUADRA-TRAC 8-23 

NOTE: Di,{tim>Hfinl ?.J!.'d may be O"Ot':·i~~·~tl without di!i
(!,.<;.<>em blt~ qt' othr;u· ·units. Rr;__f(>r t.o D ij}(:re'litial 1-usru~,:
tion fur det.a iled p·,·uu>rl;J. res. 

Subassembly Se rvice 

Differential Inspection 

The rl.ifferentia ! unit i!:t a Bel.lcvillt> pr·(•)oa(\.::d. un· 
loading cone, Jimiled-glip tY!Jt' .. 'l'hc unit if; 5l~rvited 
only as an assembly; hO',vevn, it may be disa~sem bled 
for· component inspt'dion a:nd clean ing {Hlrp{JSt:i>. 

During disas~t>tnbly , t.ake car~ t1) ensurt~ that the 
side gears, hn1Jw corn~s. prelo<id ;:s prings, and thrnst 
\Vashers are identified and kept h1gether a3 matched 
sets. Th(' side gears, brake cone!'l, preload :?.prings, and 
thrust washers must he placed in their origina l order 
in the case sprocht cluring assembly. 

Disassembly 

(1) Us~ small pain t m arks on case l'lprocket and 
both end caps t:O identif:v rea r end r.ap, front end cap, 
and proper orientation of both capf.. on ease sprocket 
(fig. 8-49 ). 

Fig. 8--49 c,ue SfHO('ket und End Cop~ lden!if i4!d 
for Orit."ntutlo n 

(2i RemoH' !-(c:rcw~ which ~Ht;lc:h front •'·rw (~ap to 
e~t~ :;p!'ockr:.t. Rt'Jl!()Vf:>. enu cap. 

NOTE: It. rrw.y be ne~::r:;:;.~m·u io tJCnft~; t'IP thr ~~'!.!~ ('cq; 
·u·d h 'l Flu.~ b~;· hom n 1 1 r o-r ,;r.Jt m. u if.·~ t 

(:3) Herno ·~· .f; ~J ... :t .. ,J~t •.,·:·l~~h(! ~: ·a. p;\·7.1.u~td. ~Jpr~n~~;, htak~ 

con~ <tnd :: !dt~ ge<H f r 1.1 rn C<~i;r; ~~fJt'f•d:et.. 

NO'fE: Keep U~1:se pieces tO!It!-ther and irl£··)t.tif!l them 
u.> a 'lru'Ltch•:•fl .~r~!. 

( :/) Im·en. CUi'lC f;procket and remove sc-rt'\~·:; wh i<:h 
atta<"h rear end cap. Remove n :ar end ca.p from eaS£! 
spweket:. 

NOTE: it may ljj;;. 1U'C~!.~!;;(].I '.If to oeutly tap the end Citj) 

'IPith a {llu.o; tic hom me,· o1· .'J<\lf ·tJw.llet. 

( Sl Remove thrust ·washer5, prcioad springs, brah 
cone and sidP. gear from c.ase ~procket. 

NO'l'E : Knp these piece!; toue.the1· and ·identify tlwm. 
n..r:; o. matched :wt. 

lfl) Lift case ~procket from bench. 
(7) Pinion shaft lockpin should fall out; however, 

it may be necessary to push pin out with a 1/ 4-inch 
pin punch. 

(H,I Use a b ras::; drift and h a mmer to dr i n~ pi nion 
mate shaft from rase sprocket. 

CAUTION: Be w .reful 11.of to danwye pinion mo/e 
thntM '!(iasher·.<:.. 

Clecming 

Clean all parts in petroleum solvent. Be s ure that 
all m etal contaminated lubricant is removed from ail 
surfaces of eV(!ry component. The side gears, brake 
cones, preload spr ings, and thrust washer~ must be 
maintained ag match~d sets. 

Component Inspection 

Case Sprocket 

The tavered clutch surfael:'t~ and pinion gear thrust 
surface!; \\-i ll be highly p0lished. \ ·ery ~Small but. 
smu\Hh score marks and original mach in ing marks are 
pe rmiss ible: ro ugh score marks or s•~v ~~re 'vcar are not, 
and r eplacerncni. is rHju ir·ed. 

Tht pin ion mate shaft horcs may be polished. The 
~haft should fit snugly in the bures. 

Th(' ~r)l'(.Jtket teNh will show a polished wear pat
tern. M;;asurahle ridges and valleys <teroto8 the teeth 
indi cat.~; f~ X('P-ssi-..,.t' ".Yt:·ar . 

Pinion Mate Geors, Washer$, and Shaft 

The t.eer:h ::,hould be fr~\~ of chip marks but a rough 
machint~d hwk i ~; normal. l'hP t hrust ::;urfacl'S and 
shaft bores ntay bt~ h igh [~· polished with ;;orne ~lightly 
ta:r.cished :;p(ot-<. GalEng or mea~urable \\'t'.a r is unac
C(;pt;tblr. 

't':_,l': tl1ru~- t .... ~.~~wrg !-~ .houh~ be !-;u-:o,Jth fHld ~hou;d 

~):.;"·tf(; f'D1 t.t) t} : (?l~ n.L~l ·!n ~~ ·:.; 'Jrt\ i\:Ct). \'\' .a~h,~r di:i-1/Jl .. ti,fn 
l'if :~:d i:'.J:'g ~:-: !.; :·\;KCf~[f~ab i t::, 
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8-24 QUADRA-TRAC ---------------------rl 

The ~haft should b(.! ~t.raight and fit snugly into tht~ 
case S!H'IJCkc t .. .A polbhc~d Wt:ar rmttcrn will he noti{!ed. 
Galling or ~hrruidcn•tl-w~ar on the sJ1aft ilol unat:.
Ct-{Jtahir~. 

Side Geors 

Th~ t.etth should be ircc of chiD marks but a nmgh 
machined Jc,ok is normal. The thru:-;t surfact~s and 
shaft splin ~::s may he highly polished with some ~:=ligh
tly tarnisht~d spot:-~. Galling or measurable wear i~ uu
aCC('{JLablt> . 

Brake Cones 

The spiral tapered braking Rm·faees will be highly 
polished. Very small hut smooth seore marks and 
original machinin~ marks an: rwrmi::;sible; rou~h scon' 
marks or sev(H'(~ wear are not, and replacement is 
required. 

Preload Springs and Thrust Washers 

The thr nst washers !ihould be flat and smooth . 
Light scratches and circular wear pattern are 
acceptable; seq~rc Wf!<tr .• warping and galling are not, 
and replacemen t is r~quir~d . 

The preload sprin~s should be dished approximately 
3/4 inch and should be smooth. Light scratches and 
circular wear pattern are normaL Seven: wear. warp
ing, galiing, and flatness indicate that replacement is 
required. 

End Cops 

The hearing a.nd end thrust surfaces must be 
polished and smooth . Det>p pitting, ga[Jing and scoring 
indicate that repl:u:ement is required. 

Assembly 

NOTE: During w::.~e·mbfy, all beurino <m'l thnut :;ur
}iu:es nw3t bt~ jJrt1wm'cated ~~_:ith Con(:entrate. part 
rwmber :~'J:!.J!)(J.!y. . 

MATCHED FRONTS~T 

_,.,.. /'..... ....... 

\ 
FRONT SMAL.L PRELOAD LARGF. Bf!Al<E SIDE 
END CAP 'THRUST SPRINGS THRUST CONE GE'AR 

\I':ASH~R WASHER 

d ) Slide• [lin l()n mate shaft into cas<~ sproch~t 
about thn'€ i n c:he::~ . 

(2) Place pinion mate thrust \'•ash en; and gears on 
shaft in pn1~tc>r order . 

1:1~ Align p in ion rna te ::~haft lockpin hok with lock
pin hole in <·a~c sproc.ket. Lightly drive pinion mate 
shaft into caoe sprocket until loekpin holes are exactly 
a ligned. 

NOTE: This c:wr. be deter·1n.ined by loohltV f.hrongh 
t.h,:, l.t'Jf:l.:p{!l hvf~.~ in the caM! ::;JliYJ<'kei.. 

({i Slide pinion matt; gears apart until gears are 
pressing washers against case sproeket Wg. 8-50). 

(5) M~sh appropriate (fron t or rear) ;;ide gear into 
pinion mah~ gears . 

(6) Position appropriate brake cone over gear and 
into ease sprocket. 

('i J Plat:c large t.hrust washer on brake cone. 
(8) PlacC:' preload springs against thrust washer 

with eoncave side of all springs facing brake cone. 
(9) Lubric:ate small thrust washer and po!>ition it 

on appropriate end cap. 
( 10) P la<:e end WLP and thrust wa5her onto end of 

cru>.e sprocket. 

NOTE: Be su.re cap is a>n.ter~.d in Jn·el()ad sprin.c;s and 
that cap i.~ rota.t.ed to i t.<; original uliynrne11.t ml caRe 
sprocket. 

{11) Loosely install attaching screws. Alternately 
and evenly tighten all screws to 24 io :w inch-pounds 
torque. 

(12) Invert case sprock<:t and end cap. 
(13) Install pinion shaft lockpin into case sprocket 

and through pinion mate shaft. 
(14l Mesh rr.maining side gear into pinion mate 

gears. 
~ 1:3j Pvsition remaining brak(> con~ over side gear 

and into case ~procket. 
116) Phw<? large thrust washer on brake cone. 
(17) Place prt>load springs against thrust washer 

with conca \' (~ sid e of all washers fating brake cone. 

MATCHED REAR St:T 

/"' ~ ....... 

~ ~~~ 
",. ~ .· R q \ \ i .~ 
' . . i I v . v 

I t'V\ 
SlOE BRAKE lARGE PRELOAD SMALL REAR 
GEAR CONE THRUST SPRINGS THRUST END CAP 

WASHER WASHER J<l2403 

Fig. 8-50 Differential Unit Assembly Sequence 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


(1B) Lubrkatt~ remaining small thrust washc:\r <tnd 
position it on appL·opriate end cap. 

(l~fl Place end (·ap and th ru~t wa.-ht~r onto t·nd nf 
ease spro~:ket. 

(20) u,~ sure cap is o·nt(~red in preload spring::; and 
that eap is rolatc~fl Lo its origin<tl alignment on ea~g 
sprocket. Lovsdy in:;;tall at.ta ehing l'l<:rews. 

{211 Us ing front an drear output ~haft~ as assembly 
tool~ .. insert shafts int11 differential and rotatt! shafts 
until both haw• aligned and en t(·rcd brake tOne ~plinc:;; 
and side gear splin<~s . 

(22) AltNnat.ely 1;1nd evenly tighten end cap att~ch
ing :>(:rews to 24 to ao ineh -[J<.llltld;) torque. 

Bearing Replacement 

Ne-edle Bearings 

On the differential front and rt~ar needle bearings 
and drive sprocket fron t needle bearing, use Bearing 
Remover Tool W-3G6 for IH!aring removal ifig. 8-51). 

Fig. 8-5 1 Removing Differential Front or Rear 

Needle Bearing 

Usc Bearing ., n>5 ta. llcr Tool '\V-:35'7 ks:> P ilot Adapt-er 
W-H57-1 to install the differe ntial fron t and rear 
needle h~arin~s 1[ig. ~-52j . 

F se B(~a.~·i r.r ~~ J ns·•al1et Tn(,! \V .. 3.)7 with Pil<.lt 
Adaptt•r W-;.HW-1 in;;e rwd \:!tc• the f.USC hf•re: h.1 io~tall 
the dr ivl• ;;pror.ket fr·ont m·ediP t~a~·ing. T he drivf: 
SIJro<:k<.' t: oii seal,.; rnuH lH! n:rn•)n~d tn alio1v t!w pilot 
adapter to <•ntt~r tJw f:[.,~'\<: hore 1 fjg. $-:>:.h 

Tht• drive !>!p.roeket. nf.a.r ner.dl.t- bearing may be 
removed usin!,! Bearing H (;mo·H!T' <~nd Tn~t.a!lf.'r To<">l 
\.\' -3(i1 ~lnd Pi lot W<{fi.l-1. The l:Pve:- mu-;t he supr11>.rtr.d 
o:n lh1: s irlc: oppo!itt.(~ t he driv<~ J: .,..:hc:!l t.ht.· b1~aring i:> 
h.f~iH~! n:mwvcd. (rip:. f,.fA :i 

TJs<: Hrmi'ing D r!\'{!1' '}'(.C)i 't\'-.3(·1 with f'jiol v .. ··il•.il -.i. 
in::;erted iuto the <:xile hvre w in~tall tlll! dri\'e :;procket 

rear needle bearing. Thl: cover must ht:- ~upportcd on 
t he side oppo.c;ite the drivf'r ,-.;·hen the I.H'aring is heinK 
ins t.allrd !fig. 8-55 ). 

· .. - .... ,r.: · .. :· 
:.~i-~-=~~~~}.:·· ~:: .. :: 

BEARING INSTALLER W-357 J42405 

Fig. 8-52 Installing Differe ntial Rear Nee dle Bearing 

NEEDLE SEARING P1 LOT ADAPTER W-357-l J4240G 

Fig. 8-53 Installing Drive Sprocket Front Needle Bearing 

BEARING REMO VER 
AND INSTAllER W·36'i 

~ 

Fig. 8-54 Removing Drive Sprocket Ret1r Needle Becning 
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~·--------------------------------------------- QUA ORA-TRAC 8-27 

(12) .J')t>po~il detent spring and ball into hole. r.:~e a 
1/ 4-ineh pin punch t.(• dP.pre-Bs deien t han and sl ide 
diaphrag m cvnt:rol rod pa3t bal l. 

(l;J} in~tall shift fork n·taining dip:->. 
(l4J lns tall the (Jiaph~am <~omrol rt'tainillg spring. 

The spring should go int<> hole~ de~:pcr than fl u~ll. In
st all l.'l'nt (.'Q\'er scaling r:ing and vt>nl. cover. 

Assembly 

NOTE: D·u.·6.ng tU{,c;cm.hly, a/.l f>ear intJ and th?'Ust .-sll-1'· 

j(u:.f.'~ '11msf be prel-u.briadcd a:it.},. Concenlmte, part 
tw.·mbe:r /s.J t.<fOO_~ . 

(l) Pos ition drive sproeket on a block of wood 2 by 
4 by 6 inchc!S long (f ig:. 8-421. 

(2) Place different ial assembly about ~ inches 
from d rive ~pro<'kct and v.-ith front end of different ial 
on bench. 

(a) Position drh·c chain around drive sprocket and 
different ial assemhly as shown. 

{4) Be s ure chain is properly engaged with 
sprocket and differential teeth and lhat !>lack ts 

removed from chain (fig. 8-43). 
(5) Insert r~ar output ~haft into differential. 
(6) Shift lockup hub rearward in case CO\'Cr . Lubri

ca te dr ive s procket th rust wash£~r and place it in posi
tion on case cover (fig. 8-·14). 

<7.> Carefully align and position case co~· er onto 
drive sproc.kct and differential. Output shaft may 
require slight rotation to alit,rn with lockup htl b. Be 
sure drive sprocket thrust washer does not her.ome 
mispositioned. 

(8) If disassembled. a~semhle rlrive hub, dr ive 
sleeve, and snap ring (fig. H-f>l'!). 

Fig. 8-58 Drive Hvb and Slee ve ln~tolled 

19) [f n(rt: l~quipp~d \dt h r(;.dntt i •. m un it. install 
d.t·ive ::>.l~~\-C' and hu b l)nto lhiv~ .-..: prockct . Bt:- sun• ~map 
r.ing !H~ats t.rnn plt-tcly 

(1 0} If eqllippi:d ·.vith r..::d<H'tit>n un it, h<> sure oil 
haffl~ i:s in fiOHition, t.h\:n instrl.ll pini'Jil cage and snap 
ring. 

(ll ) Tip t a!>E:! <.:lWt:r a.-sem biy -:;,, po;:[tiun a'::i :->hftwn. 
Inser t fr(Jn ! OtltJn:t shart, output sh,·•ft t bmst. washer 
and f r()nt. east~ ~a;;k t~ t .. 

(12) Inst~rt uil i.ttbl· in l:t.:.. <:<~;.;t>. bort' ~tt. front ontpur. 
!-Shaft ht·aring ho:>:=.. ln,;.er.t a t>-in.:-h hmgi h \·,r S/16-inch 
drill rotJ in to tu be . l~od ~A· iil be used as fJilot to a lign 
tul.u: with <:as~ cover ! rig. fi -G~'). 

Fig. 8-59 Aligning Oil Tu he for C.a$e ln5tallation 

~o Cover Assembly 

( I;~) Cardully alig1~ ~wd inst aH .:ase Of!I.V differen
tia l and drive sprodwt. Lo~·~:~f· iy i ;t<st:~n C{i.Sc-to-con:> r 
at taching sert:. ,~· ~· . Att(~rn:.t te ly <Wd r..venly tighu~n 
screw!:' (re.fer to 'i"orq;.w SiiNdflcatim1s 1. 

<14) Rotate d ;~ivr sl!~f~'t<~ 1 . .-e : ,,:~ ~~:~~~ dr i<q:. :-;~Jro(·. ket 

th ru~t ·.~;a:;b "' r d.id. ~·;:y~ b':~en::r:~. r.ni:~}.•{•::.i tior!;•(L The 
slt~ev'=' shoultl t'l.i"IJ. (;~s; iy ,·: it h ;·i 11 b~ndin~· 

(15_i Tn~LallJ,JO\\ ~r t.;:tk•>t)f.f :>~~a t ' n!.~ riq~ f.Jlf ! c:v':<?.r. 
(1 !i) T ns taJI spt:(!{}<;m~tt'f ;;:t ar "~ r ::1U m.r;m l sh~. fi: 

( f i g. ~--!{)) 

(17) th;e S(~ ::d Dti•·e·r \':'<H)l t.i) im:t t'l ll n:a~· uutpul' 
.:;h~dt CJ il :O:Nli ifiK ~ .JI:f!--

(l Sj Ins~ail rl.! a~· .'-·n~~' &.I i (; tli!L '.1' itt,hk n n:~t ~ refer ro 
'rorqi.lc ;';ve<:.if i,?o.Li(,r:S\ 

i.19.1 Usf~ ~ c~;;d iil'; "'2r i.Y .::·liW t(. rMt.1 ll !' t'i.Hit output 
~.h :.d'o; 4_;ii s(!;-,L 

(2(1) lmral.! fl'\, !11. :~·r;}( c ::.t.nd -~· .:. t. ·:i.' .!;.r,L ·~;:: ·.1 nut : rdf:! 

to 'l'or que SpN·:f.ic-at ~;m~~L 
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8· 28 QUADRA-TRAC---------------------

SPECIACA TIONS 
Typ~ .. . A uU•IWtti<'a lly tlilf•m~ntinte-.i coH.st,aut 4-Whed drive 
.Mah• ..... Warn<>< Gc~nr 
J'rfodel Quadra-TnH' 
Geur Ratio : 
Hil{h 
Lo ~v (wi th H.t\ri uction Unitj 

1 :J. 
. 2.:57 :1 
J423911 

TORQUE SPECIFfCATIONS 

Transfer C:.t!!e 
Rrenther 
Chain Mca-surillf.( AccE>ss H fJlt! Plu~ 
Dt·ain Plug· . . . . . . . . . . .. . . . ... 
!<' ill Plug . . ............. . 
Lock-Out Cov()t t o Tr·ar•Hfer Cnl;e . 
Lock-Out I ndkfttot Switch 
Output f!hn.ft ~ut 

W-361 BEARING REMOVER 
AND INSTALLER 

W-357 BEA RING INSTALLER 

f'oot-l'ounds 
li -1.0 

. . .... .... . . 6-14 
lii-25 
Hi-25 
R- 10 

10- 15 
!.l(l -150 

W·361-1 PILOT 

W·357-1 PILOT ADAPTER 

rower T>>k~olf Cvv~:z· t.<l 'fntn$t'tx !;~;~~.: Rolt: 
giR -l () 
5!16 - l8 
Spc<:fhntt-L~r Adt.ipt<:t' 
Tmm.;f t!r Case (:ow:r t.o T !'llll5fer Calle 

Tran::.f cr Ca;;<:- i:.rJ 'r.<·unsi~\i;::;i.,·,n E x.r.l:!ll«i<Jn Boll 
Redtu:tion t! nit 
Cable Housi 11~ Clr~lH!J :~nt 

Fill Plug 
Shift L<!"."<~r Ca.I.Jll:' Clum p "m. 
Shift L <!Y«!l' tv Shaft Nut 
nedtrction p,-,\¥~1· 1':tki! •Jfl' !':oW(?r to t'Ni>e 
Rcdm\t ion lJnit lv 'll'li!l.~;fr.z Cas~ B.-·l t: 
i~/8 - !A 
5/Hi - 18 

W-360 SEAL INSTA LLER 

W-355 BEARING PUl l ER 

W-35 8 SEAL 
INSTALLER W-358·1 SLEEVE W-363 CHAIN GAUGE 

Ft)Ol-Pound.'l 

15-25 
10-20 
20-30 
15-25 
~4-:~o 

30-50 

7-12 
15-25 
10-20 
15-25 
15-2.5 

15-25 
8-10 

J42399 

W-364 GAUGE SET --------·....; 
_-# 

~ - -- - ·- - -

C-4171 H ANDLE 

fig 8-60 Tools I Sheaf l of 1) 

J424l4 
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n--- --------·--- ------------QUADRA· TRAC 8-29 

W·2SG COUNTEr~ 
SHAFT NEEO!..E BE.AfUNG 
ALlGNI~IG ARBOR 

W--.:i'S Y <JI.Jl"f>UT SHAF1 
c-3'281 •J-JO:Nr o:l sF~. : .. ~>lKt..f!l 
FLANGE HOlDING WRENCC( IFROtliT AlllD REAKi 

W-176 SHIFTER SHAFT 
OIL SEAL PULLER 

W-133 SPEEDOMETER DRIVE 
PINION BUSHING DRIVER 

W-130SHIFTER SHAFT OIL 
SEAL INSTALLER THIMBLE 
AND DRIVER 

Fig. 8-60 Tools ( Sheet 2 of 2) 

W-172 U·JOINT FLANGE PULLER 

W-143 OUTPUT SHAFT OI L 
SEAL DRIVER I FRONT AND REARI 

J42413 
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9-1 

BRAKES AND WHEELS 
Page 

Brake Diagnosis ... .. .. . . .. . .. . . . . .. .... ... . . . .. . ... . .. ... ... .. .. .. .. . . . . 9·1 
Brake Pedal and linkage ............................................ 9-40 
Brake Application Chart .... ......... .... ............ ................ 9-45 
Brake System Bleeding ........ ...... ............ . ... ........ .. .... .. 9-22 
Combination Valve ........................ .. .......... ...... .. ...... .. 9-18 
Disc Brakes ..... .......... .............. ........ .. ......................... 9-30 
Disc Brake Service ..... ................... .... .. .. .................... . . 9-33 
Drum Brakes ........ .... .. .. ............. ..... .. .... ..... ..... ..... ....... 9-23 
Drum Brake Service .... ................................................ 9-23 

BRAKE DIAGNOSIS CHARTS 

In most instances, the customer will describe the 
difficulty as one or more of the conditions listed in the 
Brake Diagnosis Chart. Road test the vehicle with the 
customer to confirm the difficulty and obtain addi
tional information. 

Vibration Diagnosis 

Vibrations can be divided into two categories: me
chanical and audible. Mechanical vibrations are those 
which are felt through seats, floor:pan, or steering 
wheel or which may also be visible and sensed by 
fender, mirror, or dash panel motion. Audible vibra
tions are heard above normal background noise and 
may or may not be accompanied by a mechanical 
vibrat ion. 

Mechanical and audible vibrat ions are torque sensi
tive, vehicle speed sensitive, or engine speed sensitive: 

Torque Sensitive means that the condition can 
be made better or worse when accelerating, 

Page 
Dual Master Cylinder ......... .... .. .... ..... ......... ... .. ........... 9-15 
Hydraulic System ............... . ..... ........ ...... ................. ... 9-13 
Power Brake Units ...................................... ............... 9-13 
Specification .. . ............... ............ .. ....... .. ....... .............. 9-43 
Stoplight Switch ........... ... ......... ....... ....... ... ................ 9-39 
Tires ......... ..... .. ........................ ... ....... .......... ... ... ........ 9-42 
Tire Inflation Chart .... ........ .. ..... .. ............................... 9-44 
Torque Specifications ...................................... .. ......... 9-43 
Wheels and Tires ........... .... .. .. ...... .. ..... ...... ..... .. .......... 9-40 

decelerating, coasting, or maintaining a steady 
speed. 
Vehicle Speed Sensitive vibrations occur at the 
same speed regardless of which transmission 
gear is selected or how much torque is applied . 
Engine Speed Sensitive vibrations occur at dif
ferent car speeds when a different transmission 
gear is selected, and can sometimes be isolated 
by increasing or decreasing engine speed with the 
transm iss ion in neutral or by stall-testing with 
the transmission in gear. 

Road Test 

Road test vehicle on a smooth road. If vibration is 
apparent: II 

(1) Determine speed ranges at which disturbance 
occurs. 

(2) At each speed range, determine whether vibra
tion is mechanical or audible. 

(3) At each speed range, determine whether vibra
tion is torque sensitive, speed sensitive, or engine 
speed sensitive. 

POWER BRAKE DIAGNOSIS PROCEDURE 

With engine stopped and transmission in neutral. apply 
brakes several times to deplete all vacuum reserve in the 
system. Depress brake pedal. hold light foot pressure on 
pedal. and start engine. 

t t 
If the vacuum system is operating, pedal will 
tend to fall away under foot pressure, and If no action is felt, vacuum system is not func-
less pressure will be required to hold pedal in tioning. 
applied position. 

With engine runn ing and brakes off, ru n to ~ 
medium speed and tu rn off ign ition , imme- I See Power Unit. Service Diagnosis . I diately closing throttle. Th is builds up vacuu m. 
Wait no less than ninety seconds. the n try 
brake action. 

I 
J t 

If vacuum assisted tor two or more If not vacuum assis ted for two or more 
applications. appl icat ions, vacuum check valve is 

t 
faulty or there is a leak in the vacuum 
system. 

Road Test Vehicle. If problem still 
exists, see Brake Service Diagnosis t 
Charts. J See Power Unit Service Diagnos is. J ..1422 89 
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9-2 BRAKES AND WHEELS -------------------,-1 

POWER UNIT SERVICE DIAGNOSIS 

Condition Possible Cause Correction 

HARD PEDAL (1) Refer to EXCESSIVE PEDAL (1) Refer to EXCESSIVE PEDAL 
(NO BOOST) EFFORT. EFFORT. 

(2) Loss of vacuum to booster. (2) Check for loose hose or check 
valve seal. Check for collapsed or 
damaged hose. Inspect vacuum 
check valve for damage or leak. 
Replace parts as required. 

(3) Internal malfunction in booster. (3) Replace booster. 

SLOW RETURN OF (1) Pedal linkage bind. See PULLS (1 ) Check and correct as required. 
BRAKE PEDAL and GRABBING BRAKES in Lube all pivot points. 

Drum or Disc Brake Service Diag-
nosis Chart. 

(2) Internal malfunction in booster. (2) Replace booster. 

GRABBING OR (1) Refer to PULLS and GRAB- (1) See PULLS and GRABBING 
DRAGGING BRAKES BING BRAKES in Brake Service BRAKES in Brake Service Diag-

Diagnosis Charts. nosis Charts. 

(2) Push rod (in power unit) binding (2) Check and correct as required. Do 
due to corrosion or burrs on push not lube push rod. Clean push rod 
rod. with brake fluid and clean cloth 

only. 

(3) Incorrect push rod height (CJ (3) Check and adjust as required. 
model power unit only) 

(4) Internal malfunction in booster. (4) Replace booster. 

DRUM BRAKES SERVICE DIAGNOSIS- ALL MODELS 

Condition Possible Cause Correction 

LOW PEDAL OR (1) Low fluid level. (1) Fill reservoir with approved 
PEDAL GOES TO brake fluid. 
TOE BOARD 

(2) Excessive clearance between lin- (2 ) Adjust brakes. 
ing and drums. 

(3) Automatic adjusters not working. (3) Make forward and reverse stops; 
if pedal stays low, repair faulty 
adjusters . 

(4) Leaking brake lines. (4) Repair or replace faulty parts. 

(5) Leaking wheel cylinders. (5) Overhaul wheel cylinder. 
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,.1--------------------BRAKES AND WHEELS 9-3 

DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

LOW PEDAL OR (6) Leaking master cylinder. (6) Overhaul master cylinder. 
PEDAL GOES TO 
TOEBOARD (7) Air in system. {7) Bleed system. 
(Continued) 

(8) Power unit push rod improperly (8) Adjust push rod height. 
adjusted ( CJ models only) 

(9) Plugged master cylinder filler (9) Clean filler cap vent holes ; bleed 
cap. system. 

(10) Drums thin, cracked, beyond (10) Replace drum(s) as required. 
0.060 inch oversize specification. 

(11) Improper brake fluid. (11) Flush system and refill with ap-
proved fluid. 

SPRINGY, SPONGY (1) Air trapped in hydraulic system. (1) Remove air by bleeding. 
PEDAL 

(2) Improper brake fluid. (2) Flush and bleed system; use ap-
proved brake fluid. 

(3) Improper lining thickness or lo- (3) Install new lining or replace shoe 
cation. and lining. 

(4) Drums worn too thin, (beyond (4) Replace drum(s) as required. 
0.060 inch oversize specification). 

(5) Master cylinder filler vent clogged. (5) Clean vent or replace cap; bleed 
brakes. 

(6) Hoses-lines collapsed, kinked, leak- (6) Replace as required. 
ing. 

(7) Check valve in master cylinder out- (7) Disassemble master cylinder. Re-
let port faulty, or compensator pair as required. 
port blocked. 

EXCESSIVE PEDAL (1) Brake adjustment not correct. (1) Adjust brakes. 
PRESSURE REQUIRED 
TO STOP VEHICLE (2) Incorrect lining. (2) Install new linings. 

(3) Grease or fluid-soaked lining. (3) Repair grease seal or wheel 
cylinder. Install new linings. 

(4) Improper fluid. (4) Flush system; use approved 
brake fluid. 

(5) Frozen master or wheel cylinder (5) Overhaul master or wheel 
pistons. cylinders. 

(6) Brake pedal binding on shaft. (6) Lubricate points. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


9-4 BRAKES AND WHEELS ,.. 
DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

EXCESSIVE PEDAL (7) Glazed linings. (7) Sand surface of linings. 
PRESSURE REQUIRED 

(8) Bell-mouthed, barrel-shaped, or (8) Replace or resurface drums in 
scored drums. left and right hand pairs. 

(9) Support plate ledges rusted or (9) Polish and lubricate ledges if 
grooved. rusty. Replace support plate if 

ledges are grooved. 

LIGHT PEDAL (1) Brake adjustment not correct. (1) Adjust the brakes. 
PRESSURE-BRAKES 
TOO SEVERE (2) Loose support plate on front axle. (2) Tighten plates. 

(3) A small amount amount of grease (3) Replace the linings. 
or fluid on linings. 

(4) Pedal linkage binding. (4) Lube linkage and pivot points. 

(5) Charred linings. (5) Replace the linings. 

(6) Incorrect lining. (6) Install new linings. 

(7) Wheel bearings loose. (7) Adjust wheel bearings. 

(8) Lining loose on shoe. (8) Replace lining or shoe and lining. 

(9) Excessive dust and dirt in drums. (9) Clean and sand drums and linings. 

(10) Bell-mouthed, barrel-shaped, or (10) Turn drums in pairs or replace. 
scored drums. 

(11) Combination valve faulty. (11) Replace combination valve. 

PULSATING BRAKE (1) Drums out-of-round. (1) Refinish drums. 

PEDAL 
(2) Loose brake drum on hub. (2) Tighten. 

(3) Worn or loose wheel bearings. (3) Replace or adjust. 

(4) Bent shoes or linings. (4) Replace shoe-lining assembly 
as required. 

(5) Bent rear axle. (5) Replace axle. 

(6) Loose or bent support plate. (6) Tighten or replace support plate. 

BRAKES FADE (1) Incorrect lining. (1) Replace with new lining. 

(2) Thin drum. (2) Replace drums. 

(3) Air in lines or improper brake (3) Bleed system. Drain and flush if 
fluid. fluid is improper type. 
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,.1--------------------BRAKES AND WHEELS 9-5 

Condition 

BRAKES FADE 
(Continued) 

ALL BRAKES DRAG 
(ADJUSTMENT IS 
KNOWN TO BE 
CORRECT) 

BRAKE PEDAL 
TRAVEL DECREASING 

ONE WHEEL DRAGS 

DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(4) Master cylinder primary piston 
worn, or bore scored, corroded. 

(1) Pedal linkage or power unit link-
age binding (if equipped with 
power brakes). 

(2) Improper fluid. 

(3) On power brakes ( CJ only) push 
rod height is incorrect. 

(4) Compensating or bypass port of 
master cylinder closed. 

(5) Use of inferior hydraulic fluid 
or rubber parts. (Swollen cups, 
corroded wheel or master cylinder 
bores. 

(1) Master cylinder compensating 
port plugged. 

(2) Power unit linkage binding or 
pedal linkage binding on manual 
brakes. 

(3) Swollen cup in master cylinder. 

(4) Master cylinder piston not returning. 

( 5) Weak shoe retracting springs. 

(6) Wheel cylinder pistons sticking. 

(1) Weak or broken shoe retracting. 

(2) Power unit linkage binding, or 
pedal linkage binding (on manual 
brakes). 

(3) Brake shoe-to-drum clearance too 
small or the brake shoe eccentric 
is not adjusted properly. 

( 4) Loose wheel bearings. 

Correction 

(4) Disassemble master cylinder. Re-
pair as required. 

(1) Lubricate linkage, pivot points. 

(2) Replace rubber parts and fill. 

(3) Adjust push rod height. 

(4) Open with compressed air. 

(5) Overhaul wheel and/or master 
cylinder. 

(1) Use compressed air to unplug. 

(2) Lube linkage. 

(3) Replace rubber parts. Flush system. 

(4) Overhaul master cylinder. 

( 5) Replace springs. 

(6) Overhaul wheel cylinder. 

(1) Replace the defective brake shoe 
springs and lubricate the brake 
shoe ledges. 

(2) Lube linkage, pivot points. 

(3) Adjust. 

( 4) Adjust wheel bearings. 
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9-6 BRAKES AND WHEELS --------------------,.1 

DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

ONE WHEEL DRAGS (5) Wheel cylinder pistons cups swol- (5) Overhaul cylinders. 
(Continued) len and distorted or brake shoe 

pistons stuck. 

(6) Pistons sticking in wheel cylinder. (6) Clean or replace pistons; clean 
cylinder. 

(7) Drum out-of-round. (7) Grind or turn drum. 

(8) Restriction in line. (8) Clean out or replace. 

(9) Loose anchor pin. (9) Adjust and tighten lock nut. 

( 10) Distorted shoe. (10) Replace. 

( 11) Defective lining. (11) Replace with new lining. 

ONE WHEEL LOCKS (1) Contaminated linings. (1) Replace the linings. 

(2) Tire tread slick. (2) Replace tire or, match up tire 
treads from side to side. 

BRAKES GRAB OR (1) Linings water-soaked. (1) Dry out linings by driving with 
WON'T HOLD IN brakes lightly applied. 
WET WEATHER 

(2) Dirty brakes. (2) Clean. 

(3) Bent support plate opening allow- (3) Replace support plate. 
i:hg excessive water to enter drum. 

(4) Scored drums. (4) Grind or turn in pairs. 

BRAKES SQUEAK (1) Support plate bent or shoes twisted. (1) Replace damaged parts. 

(2) Metallic particles or dust imbedded (2) Sand the surfaces of the linings 
in lining. and drums. Remove all particles 

of metal that may be found in the 
surface of the linings. 

(3) Lining rivets loose or lining not (3) Replace rivets. Replace shoe lin-
held t ightly against t he shoe at ing assemblies if damaged. 
the ends. 

(4 ) Drums not square or distorted. (4) Turn, grind, or replace drums. 

(5) Shoes scraping on support plate (5) Lubricate. 
ledges. 

(6) Weak or broken hold-down springs. (6} Replace defective parts. 

(7) Loose wheel bearings. (7 ) Tighten to proper setting. 
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Condition 

BRAKES SQUEAK 
(Continued) 

REAR BRAKES 
DRAG 

VEHICLE PULL TO 
ONE SIDE 

DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(8) Loose shoe links. 

(9) Loose support plate, anchor, drum 
wheel cylinder. 

(10) Linings located wrong on shoes. 

(1) Maladjustment. 

(2) Parking brake cables frozen. 

(3) Dirty lining. 

(4) Wheel cylinder caps swollen or 
pistons sticking. 

(5) Weak retracting springs. 

(6) Shoes binding on support plate. 

(1) Grease or fluid-soaked lining. 

(2) Adjustment not correct. 

(3) Loose wheel bearings, loose sup-
port plate on rear axle or loose 
spring bolts. 

(4) Linings not of specified kind or 
primary and secondary shoes 
reversed. 

(5) Power unit linkage or pedal link-
age (on manual brakes) binding. 

(6) Tires not properly inflated or un-
equal wear of tread. Different 
tread design side to side. 

(7) Linings charred. 

(8) Water, mud, or foreign matter 
in brakes. 

CmTection 

(8) Tighten. 

(9) Tighten. 

( 10) Install linings correctly. 

(1) Adjust brake shoes and parking 
brake mechanism. 

(2) Lubricate or replace as required. 

(3) Clean lining. 

(4) Overhaul cylinders. 

(5) Replace springs. 

(6) Lubricate support plate ledges. 

(1) Locate and correct leakage; re-
place with new linings. 

(2) Adjust the brakes. 

(3) Adjust the wheel bearing; tighten 
the rear and front axles and 
tighten spring bolts. 

(4) Install new linings. 

(5) Lube linkage, pivot points. 

(6) Inflate the tires to recommended 
pressures . Rotate tires so that a 
pair of non-skid tread surfaces 
of similar design and equal 
wear will be installed on the 
front wheels. 

(7) Replace with new lining. 

( 8) Remove any foreign material from 
all of the brake parts and the inside 
of the drums. Lubricate the shoe 
ledges and the rear brake cable ramps. 
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9-1 BRAKES AND WHEELS -------------------,.1 

Condition 

VEHICLE PULLS 
TOONE SIDE 
(Continued) 

BRAKES CHATTER 

SHOE CLICK 

DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(9) Wheel cylinder sticking. 

(10) Weak or broken retracting springs. 

(11) Out-of-round drums. 

( 12) Brake dragging. 

(13) Weak chassis springs or loose U
bolts. 

(14) Loose steering. 

(15) Unequal camber. 

(16) Clogged or crimped hydraulic line. 

(1 7) Wheel cylinder incorrect size. 

(18) Worn steering knuckle bearings. 

(19) Bad drum. 

(1) Incorrect lining-to-drum clearance. 

(2) Loose support plate. 

(3) Grease, fluid, road dust on lining. 

(4) Weak or broken retractor spring. 

(5) Loose wheel bearings. 

{6) Drums out-of-round. 

(7) Cocked or distorted shoes. 

(8) Tapered or barrel-shaped drums. 

(1) Shoes lift off support plate and 
snap back. 

(2) Holddown springs weak. 

(3) Shoe bent. 

(4) Grooves in support plate ledges. 

Correction 

(9) Overhaul or replace wheel cylinder. 

(10) Check springs. Replace bent, open
coiled or cracked springs. 

( 11) Resurface or replace drums in left 
and right hand pairs (both front 
and both rear). 

(12) Check for loose lining. Repair or 
replace as required. 

(13) Replace springs or tighten U-bolts. 

'14) Repair and adjust. 

(15) Replace axle housing. 

(16) Repair or replace line. 

{17) Replace with correct cylinders. 

(18) Replace. 

( 19) Refinish drums in pairs. 

(1) Readjust to recommended 
clearances. 

(2) Tighten securely. 

(3) Clean out dust; replace grease and 
fluid-soaked lining. 

{ 4) Replace. 

( 5) Readjust. 

( 6) Grind or turn drums in pairs. 

(7) Straighten or replace. 

(8) Grind or turn in pairs. 

( 1) Change drums side to side or grind 
drums (in pairs). 

(2) Replace springs. 

( 4) Replace support plate. 
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DRUM BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

SNAPPING NOISE (1) Grooved support plate ledges. (1) Replace support plate. 
IN FRONT END 

(2) Lack of lubrication on moving parts. (2) Lubricate all rubbing points. 

(3) Loose drums or support plates. (3) Tighten. 

(4) Loose or worn front end parts. (4) Tighten or replace defective parts. 

THUMPING NOISE (1) Too much clearance between shoes (1) Adjust. 
WHEN BRAKES ARE and anchors. 
APPLIED 

(2) Retractor springs unequal or weak. (2) Replace springs. 

DISC BRAKES SERVICE DIAGNOSIS- CHEROKEE, WAGONEER, TRUCK 

Condition Possible Cause 

BRAKE CHATTER OR (1) Excessive rotor lateral runout. 
ROUGHNESS. BRAKE 
PEDAL PULSATES 

EXCESSIVE PEDAL 
EFFORT REQUIRED 

(2) Rotor out-of-parallel. 

( 3) Loose or worn wheel bearings: 

( 4) Rear drums out-of-round. 

( 5) Brake shoes reversed (steel side 
of shoe riding on rotor) . 

(6) Shoes bent or linings worn. 

(1) Malfunction in power brake 
booster. 

Correction 

(1) Check rotor runout. Refinish if not 
to specs (refer to Rotor Measure
ments). Replace if unable to refinish. 

(2) Check parallelism. Refinish if out of 
spec. Replace if unable to refinish. 

(3) Adjust to specs. Replace if worn or 
damaged. 

( 4) Check runout. If not to specs turn 
drum. Do not remove more than 
.060 inch. 

(5) Replace rotor and shoes. 

(6) Replace shoes. 

(1) Check booster operation. Refer to 
Power Brake Units. 

(2) Failure in front or rear brake sys- (2) Check both brake systems and cor
rect as required. Check for failed 
brake warning light if brake failure 
occurred and light did not operate. 

tern (dual master cylinder) such as: 
wheel cylinder leaks, defective brake 
lines, caliper piston seal leak, master 
cylinder. Piston cups not holding 
pressure. 

( 3) Excessive lining wear. (3) Check and replace linings as required. 
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DISC BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

EXCESSIVE PEDAL (4) Caliper piston(s) sticking. (4) Rebuild caliper(s). 
EFFORT REQUIRED 
(Continued) (5) Brake fade caused by incorrect or (5) Replace with correct or recommend-

non-recommended linings. ed lining. 

(6) Incorrect master cylinder. (6) Check and replace if required. 

EXCESSIVE PEDAL (1) Low fluid level. (1) Add fluid as required. 
TRAVEL 

(2) Leak in system due to failure in (2) Inspect and correct as required. 
front or rear brake system. 

(3) Air in system. (3) Bleed brakes. 

(4) Rear brakes not adjusting properly. (4) Adjust rear brakes and repair 
automatic adjusters. 

(5) Worn lining. (5) Replace linings. If wear is exces-
sive or premature, check for incor-
rect lining, sticking caliper pistons, 
binding park brake cables, shoe drag 
on support plate, weak return springs 
or drum brakes, improper rear brake 
adjustment. 

(6) Bent or broken shoe. (6) Replace as required. 

(7) Master cylinder mounting bolts (7) Check and retighten. 
loose. 

(8) Rotor thickness or drum dia- (8) Inspect, measure and replace as re-
meter below spec. quired. 

NOTE: A very light drag occurring af-
ter releasing the brake pedal is a charac-
teristic of disc brakes. 

DRAGGING BRAKES (1) Master cylinder pistons not re- (1) Remove cover, check for spurt of 
turning properly. fluid at compensator holes as brake 

pedal is depressed. Rebuild master 
cylinder if fluid spurt is not observ-
ed. Inspect compensator ports for 
blockage, use compressed air to 
clear passages. 

(2) Restrictions in brake lines or (2) Check for kinks or dents in steel 
hoses. lines. Check rubber hoses for swell-

ing or restrictions inside hose. 

(3) Incorrect parking brake adjust- (3) Check and readjust to spec. Inspect 
ment . cables for bind or frayed conditions. 
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DISC BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

DRAGGING BRAKES (4) Rear shoes not returning to nor- (4) .Return springs weak. Shoes drag-
(Continued) mal position. ging on support plate due to lack 

of lube or ridges on support plate 
ledges. Wheel cylinder cups 
swollen or pistons sticking. 
Repair or replace faulty parts 
as required. 

(5) Caliper pistons not releasing. Pis- (5) Repair or replace pistons or 
tons stuck due to piston scoring caliper as required. 
or corrosion or piston cocking in 
bore. 

(6) Lines to combination valve in- (6) Check and correct as required. 
stalled incorrectly. Port marked inlet goes to mas-

ter cylinder; port marked 
outlet goes to calipers. 

;· 

(7) Bind in brake pedal and booster (7) Check and correct as required. 
linkage. 

(8) Push rods too long. (8) Replace with proper parts. 

(9) Check valve installed in master cyl- (9) Check outlet. Remove valve if 
inder outlet to disc brake calipers. present. Bleed brakes. 

GRABBING BRAKES (1) Refer to all conditions listed un- (1) See PULLS WHEN BRAKES 
der PULLS WHEN BRAKES ARE ARE APPLIED. 
APPLIED. 

(2) Power brake unit malfunction. (2) Check operation and replace or 
repair as required. Refer to POW-
ER UNIT SERVICE DIAGNOSIS 
Chart. 

(3) Combination valve malfunction. (3) Replace valve and bleed system. 

(4) Brake pedal or power unit link- (4) Check and correct as required. 
age binding. Lube all pivot points. 

(5) Incorrect power unit. (5) Check and replace as required. 

PULLS WHEN BRAKES (1) Incorrect tire pressures. (1) Inflate to spec. 
ARE APPLIED 

(2) Mismatched tires on same axle. (2) Install equal size, type tires. 

(3) Wheel bearings misadjusted or (3) Adjust or replace as required. 
worn. 

(4) Malfunction in caliper. (4) Check for stuck piston. 
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DISC BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

PULLS WHEN (5) Damaged or contaminated shoe (5) Replace shoe and lining on both 
BRAKES ARE and lining (grease on lining or sides. Replace axle seals, wheel 
APPLIED (Continued) bent shoe). cylinder cups, or caliper piston 

seals, if leaking. 

(6) Rear brake problem: automatic (6) Inspect and repair or replace mal-
adjusters inoperable, contamin- functioning parts. Check for equal 
ated lining, defective wheel cyl- size wheel cylinders on rear brakes. 
inders, seized or improperly ad-
justed park brake cables, shoes 
binding on support plate, linings 
worn, linings charred or cracked, 
bent support plate, weak retract-
ing springs, drums out-of-round. 

(7) Loose calipers. (7) Check mounting bolt torque, in-
spect threads on bolts for galling 
or stripped threads, check sup-
port plate for broken welds. 

(8) Loose suspension parts. (8) Inspect and correct as required. 

(9) Front end out of alignment. (9) Check and correct as required. 

(10) Lining soaked with water after (10) Allow lining to air dry, or while 
operation in heavy rains, or flood- driving, keep brakes lightly ap-
ing conditions. plied to warm up lining and evap-

orate water. 

(11) Disc brake rotor out of tolerance. (11) Check and refinish or replace as 
required. 

REAR DRUM BRAKES (1) Combination valve proportioner (1) Replace valve and bleed brakes. 
SKID PREMATURELY section malfunctioning. 
ON HARD BRAKE 
APPLICATION (2) Check items listed under PULLS (2) See PULLS and GRABBING. 

and GRABBING. 

SPONGY PEDAL (1) Air in system. (1) Bleed brakes. Inspect for broken 
lines, loose fittings, leaking caliper 
pistons, or wheel cylinders; check 
rubber seal on master cylinder cov-
er. Check cover itself for distortion 
or cracks, check all bleed valves for 
proper torque. 

(2) Rear drums thin or cracked. (2) Inspect and correct as required. 

(3) Calipers loose. (3) Check mounting bolt torque. 

(4) Loose master .cylinder or brake (4) Check and correct as required. 
booster attaching parts. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.1-------------------BRAKES AND WHEELS 9-13 

DISC BRAKES SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

SPONGY PEDAL 
(Continued) 

(5) Brake hoses expanding under 
pressure. 

(5) Hoses soft and weak. 

(6) Compensator port blocked in 
master cylinder. 

( 6) Check and correct as required. 

(7) Improper (low quality) brake 
fluid in system. Fluid boils and 
becomes aerated. 

(7) Drain and flush system. 

HYDRAULIC SYSTEM 

Test for Contamination 

When servicing th e hydraulic system, prevent the 
entry of contaminants by capping all lines and ports, 
and by avoiding the use of mineral-oil based fluids for 
cleaning system components. 

CAUTION: N ever use gasoline, kerosene, carbon 
tetrachloride, paint thinner, alcohol, nor any other fluid 
con taining mineral oil, to clean or lubricate hydraulic 
sys tem components. These materials will cause swell
ing, de terioration, and premature ageing of rubber 
parts. 

To determine if dirt, moisture, or mineral-oil based 
cleaners have contaminated the hydraulic fluid, drain 
off a sample and check for suspended particles, disco
loration , or separation of the fluid into distinct layers. 
Layering indicates the presence of water or mineral oil 
content.If system contamination should occur, drain 
and flush the system with an approved brake fluid only. 

Approved Brake Fluids 

Whenever the hydraulic sys tem must be flush ed, or 
when filling the system, use only fluids marked SAE 
J1703 or those conforming to: 

• Federal Specif ication VV-B-680, Brake F luid, 
Automotive 

• Federal Safety Standrd No. 116, Motor Vehicle 
H ydraul ic Brake Fluid confor ms to a ll of t he above 
specifications and is available in quart and gallon con
tainers. 

CAUTION: Ner erfill th e h yd raulic ::;ys te m un:th 
used or reclaimedj7uid 

Hydraulic System Inspection Procedure 

(1) Check master cylinder cover retaining spring (bail 
wire) for proper tension and fit . The spring should pro
vide enough tension on the cover to maintain an airtight 
seal. 

(2) Inspect rubber diaphragm seal for cracks and dis
tortions. 

(3) Check master cylinder fill level. 
(4) Check for dirt and foreign material in reservoirs . 

Drain off a sample of brake fluid into a clean glass con
tainer and test for contamination as outlined above. 

(5) Inspect all fittings and brake lines for leakage, 
kinks, or other damage. 

(6) Inspect condition of front brake hoses. Replace if 
cut, cracked, swollen, or leaking. 

(7) Check for evidence of fluid leakage at all wheel 
cy linders and front calipers (if eq u ipped with disc 
brakes). 

Master Cylinder Fill Level 

Master cylinder fluid level should be checked at least 
four times a year or every 5,000 miles. The master cyl
inder fluid reservoirs should be filled to within 1/4 
inch of the rim of each reservoir. when checking fluid 
level , the rubber diaphragm seal on the master cylinder 
cover should be in spected for cracks, cuts, distortion, or 
any other co ndition that might allow air or foreign 
material to enter the master cylinder. When the cover is 
removed or an y reaso n, do no t a ll ow th e rubber di a 
phragm sea l to come in contact with d irt, grease, or 
other fo reign material. 

POWER BRAKE UNITS 

A 7-3/4 inch tandem-diaph ragm un it (fig. 9-1) is used 
on CJ models equipped with power brakes while Chero-
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9-14 BRAKES AND WHEELS -------------------~1 

kee.. \\";1!.-(r.n(K:r. ~tad .J-hl'l'rul:k modriR have a ~1-1./2 inch 
gingh' di:l~·,hragm pt.rwer unit (fig:. ~1-2}: .l-!!0 truck mod
d~ ~t);'iOO UVW and nrd ust": a 9-l/2 inch tundcm-diu
!'hragnJ power unit-

Fig. 9-1 Power Brake Unit, 7-3/41nch Diaphragm 

CJ Models 

" __ , 
POWER BRAKE 

l UNIT 1/2 INCH 
· DIAJo'nH.q,c.sau 

Fig. 9-2 Power 6rcdce Unit, 9-1.'2 Inch Diaphragm 
Cherokee. Wagoneer, Truck 

.:\ !\ ;•O•\d' h:·a!'.t> UrntS <11'1: ::-.rl'Vic:i~d as Ha ass~~rni;Jy. 
Wlw!l dj:J~-;no:;i::: indk~~t~~:; a :~nit is t:h•fen,iv(~. it !,\IWtJld 
~)e rto!)lal:(~\1. t;ol. ;r,·;:.rh::t ded. 

Pvsh Rod Adjustment- 7-3/4 Inch Tandem, Dia
plnogm·· (.J Models 

adjusted whenever th~o' ma~t,er tylinder and power· units 
are separate. or when adjustment i~ indieatt~d through 
diagnosi~. 

Pn~h rod adjustuu:ml is v(~ry important as it ensures 
that the eomt.tem;atlng ports in thl' master cylind(~l' al'(• 

kept open wlwn i.he power unit is in t.he !'(d~aS(!d posi
tion. 

To check push rod height, a push rod height gauge 
must be made accor·ding to the dimensions givt'.n in 
figure 9-:j, 

# 16 U.S.S. GAUGE SHEET STEEL 

~----- 2-7/8 'II -- INCHES \.....,.- ....,_ 

t 
0.980 
0.995 
INCH 

~ 
I~ 1-1/16 +314 _ I 
jtNCHES INCHf 

l 
1·3/4 
INCHES 

1 

Fig. 9-3 Push Rod Height Gauge Dimensions 

GAUGE 

I 

J41108 

Fig. 9-4 Checking Pusk Rod Height with Gauge 

TlH.' p•1,;h rod !enr;,rt.h may inc;-rf:ast:d nr d.eereased h.r 
t-!o!ding the rod ~~IT<~tion:> with pii.~rs and mrning t.he 
arlju~ting screw in or out to th~ desin::d l..?.nhr1.h lfig. !)-71 i. 

'SOTF:: The !J-·l.-'1 hu:h .~i,;.gle 1wd tmu!on ww·e1· u'it· 

itx /J(p;,; o, .~i'rl!)le .m~sh l''id (J!u. :HJJ ~~r r). ri01Htrlju~fr7.hh: 
/ll'(;fit:f lenotft. When l'lf•!(u:inu a ['''It:<. r nnit. ltsl; ff,,,. 
fill:>/; r<.rd .;>tii[Jlif:d 1eit.h f Itt? ttf!tl.' JIP•J..'•.~f •.u; i~ u.!i d h11~ 
!F~en ji r•.tjiU'fU r.J'li~(lf':·d ().'(li] pres,;•! to !fte ii<.~r,u j.IOil'f.]r' !!.'fJ.d. 
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ri-------------------BRAKES AND WHEELS 9·1 5 

Fig . 9 -5 Adjusting Pvsh Rod Length 

DUAL MASTER CYliNDER-DOUBLE SAFETY 
BRAKES-ALL MODELS 

ln the Double-Safer:\· brake s~;stem t he hydra ul ic 
l-lystetn for the front brakt!s i::; c-omplet.ely st>parat~~ fn•m 
the rear brakes. In the CVt~nt of hydra ulie brake fa ilure 

MASTER 
CYL.INDER 

I 

in the frorH. ~ystem, th~. rea!' hydraulic: brake:< wilt still 
operat.~. If n f~Lilnn: lltc.~ t:rrs in the rear hrnk(~s, thE' front 
l.wakt?s wiil still operare. 

II. douhh! hydra u!ie c~·linder with t.wo outlets. two 
fl'.lid rC~(· r·voirs, ar.d tw() hytlrauli<: pistonR (.a ;,~rimary 
:lnd $f:<:vnda.r,v J is opl'rated in ta.ndE.>m by a sing!(' hy
dratt l i1: push rod. 

With tilt~ master c:rlinticr fluid reservoir~ filled a nd 
the front a nd n;ar brake systems bled. there is a ~ol id 
c<;lumn of flu id on the forward side of hotb th(! 
primary and t lh~ S(~condary pistons. 

Cpou :.tpplica tion of the brake~, fluid is displactd by 
t.h(~ pis lon ::: in to the wheel cylinders t.o activate hoi.h 
front and ri"!M· brahs. Upon relense of tht~ hrakes, fluid 
return~ from tlH' wht'el tylinJers through th1~ residual 
eh,~t:k vain~ r.o the ma::;ter cylinder bore. 

MASTER CYLINDER- CJ MODELS 

Disassembly and Overhaul Procedure 

(l l Remove masler cylinder from vehicle. 
{2) Remove filler cap and empty ali fluid. 
WJ Remove pr imary piston stop, located in bottom 

center 11f ma--ter l:.vlinder. 
(4 ) On non-powel' brake vehicles, remove aema.ting 

VACUUM /BOOSTER 

J-41110 

Fig .. 9-6 Single 0\ophrogm Power Brake Unit 
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9-16 BRAKES AND WHEELS -------------------J"I 

MASTEA CYL· 
INDER ACTUATING 
LINK 

~RING 

SECONDARY 
PISTON 

0-RING 

RUBBER 
.......-DIAPHRAGM 

SEAL 

~ CHECK 

CHECK "~VALVE 
'i11!1 VALVE ~~ 
~ ~SPRINGS 'IJ 

\ ~((O_J 
FRONT CHECK TUBE SEATS 
BRAKE VALVE 
OUTLET 

PISTON STOP 

Fig. 9-7 Moster Cylinder Components - CJ Models J4llll 

I ink !'map ring, fl a t wash t: r, 1·ctaincr, nnd primary and 
sec-ondary piston a.:isembl it>s (fig. ~-71. Air pressu t·t~ 
applied through ~omprm~ator port in front resen·oir 
wiU fal'ilitav, rerno,·, al of :;eeondary piston a~aernh l r . 

i5) A re!;ici1.:hl eht~d; v~dV(: is lo.-!att:d utH!t:~r bo;.i: front 
and !'l'ar f!:.i;d m;tl.~: t wb(· :>.r:at<~ nn manual and po·,n?. r' 
drum brak(::-:.. ·rr, gain <>.r<:.css l:fl theeJ.i •<~lvr.,; . :.tibe .~eftt::\ 
mu~t be rf:mo'.l'ci w it!: :<'~ if-wpping ~<.:l'f?\I'S s-uppi.i&::.d in 
:c~r-Jair kit. lnsr"'tll sdf-t::tppi~g ::.-~:r!'w~ into tl<be s1~at:: 
and pf.aee tw;; SC!'I?wdrin:r lip;:; 1.md.:~r ~cr~w b":~a.tJ l-' r.~; 
t:!H'f 5Uc\v !u..w·;.\:"d :;.s sb r.··;v~l in fi~;ur~. \1-~ . 

r(ii ttenwvr, rl:'t urn ~jirir·:;,r. -.•ttp protec'.ot·, primar:: 
cup. prir,,nry cup W[>slH:r. ~c•::\l l d <H' ~' tu p a:1r:l f)-ring 
frorn s,,~,ond; •. r y J;!:-;tm; . Di-;canl a: I nld rnbbt'r part:o.: . 

~err.~+; : './'1''! ,.r:Pil "'fl lji.~r:;, .. n;.4·-:!:r·~·!.:J :.; !;~(P.~·lietl i, .. 
,i ' f.: ).~(l.€.t' kif.. ,J.ff(·:;~:f'i;'l'l:·' , i.~ rl'l}j. t.t.O f hi: ~ : (: ....... ,~~l'-;.'5~· 1 t.,:/ tL .1Y.::ftUrl 

. . .. . . . 
(,,·; y~·,~~J.' ;;~.,{~·~·: ·:.~rN ,)':~t~:.f:. 
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CAUTION: Cleun all metal parts in clean brake 
fluid or an approved bmke system cleaner .. Only use air 
pressure to remm:e dirt and cleaning solvent f rom re
cesses and internal passages. 

When overhauling a master cylinder, use all parts 
furnished in repair kit (except push rod boot on 
vehicles equipped with power brake units). 

After cleaning, place all hydraulic system parts on 
clean paper or in a clean pan. 

(8) Inspect all parts for damage or excessive wear. 
Replace any damaged, worn, or chipped parts . Master 
cylinder must be replaced if hydraulic bore shows 
signs of scoring, rust, pitting or etching. 

Assembly 

(ll Prior to assembly of master cylinder, coat all 
components with clean brake fl u id. 

(2) Place primary cup washer, primary cup protector 
and return spring on secondary piston. 

(3) Install 0-ring and secondary cup on secondar~· 
piston. 

NOTE: Install prim.ary and ,<;econdory piston zcith 
jlat sides ofcupsfacing euch other. 

( 4) Coat cyl inder bore and piston assemblies with 
clean brake fluid before installing pistons in master cyl
inder. 

(5) In sta ll secondary piston assembly spring end 
first. Install primary piston assembly \vh ich is supplied 
in repair kit. 

(7) Secure pistons in bore with snap ring. 
(8) Place new 0-ring on primary piston stop and in

stall the piston stop in master cylinder. 
(9) Place new rubber check valves over check valve 

springs and install in fluid outlet holes, spring end first. 
(10) Install tube seats and press into place with tube 

nuts . 
(11) On veh icles equipped with non-power brakes the 

correct assembly sequence for the actuating link retain
ing parts is as follow( see fig . 9-7): 

(a) Install rubber dust boot on link . 
(b) Install snap ring on link. 

CAUTION: Be 8Ure that sharp ('dge of snap ring 
faces out and to1mrd eye of link. 

(c) Install fla t washer on link. 
(d) Install cone-shaped retainer on link. 

CAUTION: Large end of retainer mus t face tou:ard 
eye of link or U1.cay fmm 111 aster cylinder. 

(e) Install re taining clip in groove of link. 

(f) Install link; be sure snap ring is fully seated 
in master cylinder groove. 

NOTE: Vehicles equipped with power brakes use th e 
.f1at a.'asherandsnap ring only. (See.f1'g. 9- 7;. 

(12) If the complete master cylinder is to be replaced 
on a vehicle equipped with non-power brakes, the origi
nal actuating link must be used . The service replace
ment master cylinder will have the snap ring, washer, 
retainer, and retainer clip already installed.Remove 
these parts and install them on the link in the assembly 
sequence described above. 

CAUTION: Vehicles equipped trith potrer brakes 
use a different mas ter cylinder. Be sure that correct 
master cylinder is installed when replacement is re
quired. 

(13) Bleed master cylinder as follows: 
(a) Support cylinder assembly in a vise and fill 

both fluid reservoirs with approved brake fluid. 
(b) Fabricate two bleeding tubes as shown in 

figure 9-9. Use wooden dowel or actuating link to 
depress piston assembly slowly. Allow pistons to re
turn under pressure of springs. 

(c) Repeat until all air bubbles cease to appear. 

Fig . 9-9 Bleeding Master Cylinder 

BLEED 
TUBES 

A41377 

( 14) Install master cylinder on vehicle. Fill reser· 
voirs to within 1/4 inch of reservoir rim. 

(15) Bleed Brake system as outlined under Brake s.vs
tem Bleeding 

MASTER CYLINDER - CHEROKEE- WAGONEER
TRUCK 

A dual master c~·linder is used on Cherokee. \Vago
neer, an d Truck models (fig. 9-lO J . The large re
servoir con trols the front brakes and the smaller rear 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


9 -1 8 BRAKES AND WHEELS -------------------,.1 

reservol r CPO trill::. UH~ tear bn1 k~~. a hl t~erler gcrew i;,; 

pnwide.i at t'ach reservoit· o•.: t let to fadiita.t.e mash)r 
eyli.nih!r hh~~~t.ling. Tiw IMtster eyli nder u:•~:d t1!l ClH~!·o
kei: a!~d J -Hl 1'rnek mndd::; witl1 drum hmlws i·u1:; a 1-
in<:h hon~. On \Vagoneer.' and ,J ~20 Trurk mod·:b: with 
di~t lrrakes, tht:' masl..Pl' c:1·lindcr ha~ a l-1'S in(:h bore. 
The outit<t port~ on h<Jth t~f th~sf' ma~tt:r (:yl::1Jers do 
nut h<rn~ ('hcd~ valve::: . 

Disassembly and Overhaul Procedure 

( 1) .H~mon' tna~nc:r c.:y!inder from vehitk 
12J Remove <:on~r and empt. ~- a.tl f'iuid . .R.emove rubht:t: 

diaph1·a:.;m St\<:ll fr·vn1 ec.vu. 
~3 ·, Tkmon: piston stop from but.t.om of fl'Ont resf,r

'.'o\r . • ~ :Vlil-inch ~oeket i~ I'equirE!d for renwva.l. 
(4 i Plaee maRter cylinder in vig(~ . u~c on!:: (;mmgh

ten~ion to hold cylioder in \'iRe. Pus h in on primary pis
ton with phillips scl'cwdriver U> relicvt~ spring tension 
on piston, and remove snap ring. Remove hoth pis ton 
asaemblie~. 

NOTE: Rl'itW'ce :wcondtH"!.J p·i~tmi by appi.!Jing pml:i 
;;Ju'€: 011 Jii8 trm t hro·u[;h pi,; to'fl t h tt)'(t!,lh ]Ji::; ton stop hoLe 
i11 bottom of i'l:'~cn·o; r. 

(5 ) Clean and inspect master cylindt>r. Replaee if bore 
i.s scored, corroded, or pitted. T\('plact~ if cylinder body i~ 
crark~d. porou:-.;, or has ~ustain~d orher damage. E n:.ure 
that llypass and compensating port.<; in bottom of re:>er
voirs art> clean and open . rse air pres:>ure r.o pet•form 
lhi:s check. Do not m e wire <L:! t.h0 wiri': mar ra i:-e a hurr 
in tht.' port (}J' pu~h a but·r inr.u thE' cylinder bore!. 

CAUTION: Cierm nwster C~Jhi?der il'ith br-o.l.-r- _t7.?J.j.,f 

m· o.J!1irm.•ed ch:wli,tu :.wl'uen t o·;,ll/· fH, }~cJt ''~(~ ro;y xo/
n :nt omto:ini11r.; mi;,er(t..l (Ji! su.d~ (t.'1 qtJ.~ol.i,te, keru;;.t:.'N <~. 
a/<:t.lf;r;/. o~· <:(1,-l;or• fdro ,:hloride. J1-inertt/ oi.l i.•: ve;·,! 
hr.a··r~t.fid lo tlrr. i'/Jober pififon c ·lt/JIS und ::;r:;o/.':>. 

!()J l nsp~ct. tht.:' hra;;s tube fitting in~rt~ in t ht- ou tl~t 
pod~. Do not replace these inseri.s unless th t"·y arr. 
lorrst.\ c-o<.:kcd ir: the outll't hore, badly ~eon:d, cr;.;ckccl. 
or rla magt:d in ::ome oth~!l' fashion. If n~mo·-..:ai is :e
q u i n:d IH'O<'et:d a::; f1:.ilo w<;: 

(a! Th rt.>:t.d a i:-:32 x i):'?\-ineh l•.m:.r ~eLf-Utpp in.g .;;ere'-\' 
lnt;r, f'IH: iJ!S<'.: rt. 

!b.1 .l{~~r:HY.'t' !ns~rt by prr:nv, •::·n -:.;,•l:f-tappi.np; ~L~o::(~l:.; 
v:itb a d~t'.~ .. 11!\!tH~'f;r. 

('? 1 Disc&rd al l mithe~· ~·:ston \: J ;,1s a ! Hl St!a'.:s, <·Hid cb!':'
t<>.rd the m~~tP.r cyi inrlN eovcr ~t'ai if dsmaged u r d~f~.c
~ h·t'. 

Assembly 

{i.: Plae~ m;-::stt:r e:~Hndt!.( ;n ·; i·.se. f.so wJ; ow:l'li~{!\tr:n. 
f.f' r:;Jb':·: ·:j? .. t i :·~ ~.~· ~. i\:::.r:::··t .. ·E( ,~·:·(· rf: rt· r~·h-t\''V:-d, ~nE.t·~~.u :nt::· . .- ·;ns~:r t.~ 

~~.~~ fu11o~.·,-~· .. 

1 :t) Plal:e 11.-!V.' inot!ns iu outld. ports. 
!.bj Thwad a ::<pa!'f! hr·ake Iitle tutr•: nui, imo ou~l{'l. 

l:k ::>n :'e n~w i. r.1:>,~ni> a~·t: n•Jt. t.r:Jt:kt':!i in nt1tld bore. 
1,c1 Turn ·orakc~ iin~ wb~ r:u'. dO''-Tl m~ti! in~0.1~t~ are 

t)tltL(•nlC·t1. 

~d~ Her:-m•.;r. !tut a::d ins pec t thrtoaded holt- 1n Otltlr~t. 
.Ri~movt· ~1ny hri.<S:> ~>ar-l'. iclcs l1!' burrs thall~l a~· l~<.n·tf. 
bet.,li rai::.e.-1 d11ring instl:Jl lat ir,n nf in:·H' rt:>. f{cekan mu:;
t~r (:;;iinder· wit.h brak<~ fh.:.ic] <llld blrr,r,' m:t al! J){-l s;o;agt~5 
wi t.h dry. t'ilte:-<.'d c•:.;:npn:::.s~i :Jir. 

SECONDAR Y P ISTON STOP 
HOLE AND SCREW 

FRONT 
RESERV OIR 

REAR 
RESERVOIR 

SECONDARY 
PiSTON 
ASSEMBL.. Y PRIMARY 
~ PISTON 

'to; rr.:.:::::-, .,;;;;:•L v 

,..-) 

/ 
COVER 

SNAP 
RING 

Fig. 9-10 Ma ster Cylinder Components
Cherokee, We1goneer, Truck 

J4 11S8 

r2) L~1bJ"ic~~t~' all p:1.n s th•Jr(Htghly with elean bn:d.w 
flu id. partit·t.llHrly tlh~ rnast~: t · ty lindt·r bon!.. and pi~t.on 
seal:::. 

(8) lnstd!. bc·th pi~ton as::.emhliet: in ey!inder bvr<~ in 
r<'Vl'l':';<~ r•rder of c!i.::~,:;;;:cmbiy . Be ear~~fnlnot tu Ctl l or 
crimp pist LI.t1 cup'> and se.ds tlurtng in;;tallation . · 

i··P Us~ ohi!lip::; ~er<~wdr~'''~'· to depre:-;s primary pi:~
ton a;td in <;t:;:tU :::J;ap rio g. Tk :,ure ;:.nap ring i!'- f u lly Sl'<H

~d in :r~ :;l't)OVt". 

E:fl.l [)(~nrc~s iicjth pi!'tiHl:'. and in~t::; H pb;:o r, :;t!J\'J in 
f"r.r.'lr.! r~::;;\·'~·'Jil~ l' Mah· !'\tl'e IS~C(Hl<hrv t.Jist!,n is fii.'J:::.ht::d 
h~lc.k ~<1.r ~~r.:)r;;;(l. !(1 ch:·<:r the ~,, :::; t•)!: ~ ~~'-'P· Ti!{i:t.oi stoi:.l w 
~~;, ::o -tr) indi .. p<J •. i~·.,):; H,t·r~r;'=' . 

; f~.' lr;s~.:~H r,d:;b!?r \.3i;;·. ~~,r:: r;·l~nl :~1?.a~ ::•n t'(;~f·:r·.,·cir .:~ov f.:t· . 

(7) J. n~o~.a;l ;~';l:~~,er <:yiindt: ~· 'lli ~' ·~h it"lt7. VII re~erv(•ir>: 
w .. ,·ith ;n 1-'·.l iu:h of rim nn.d. in:::r.ai: <:,wer-

(81 Hh:>:d hrake .s:.-.::~ frr. ~t.":\ ou ~~ined ;,:!!:kr Rr"l.:.&2 Sy:>
to:-m Blt>c~din :'[, . 

COMBINATION VALVE 
.'\j; r~H.•d({~ ::~,r.::~ ~·J;t~}p p(:•:i \J;'~ t <l (~')~r-bina•:i(J!\ ·': .. d-.rt'., 

~ fh::~~ . !:'- J ·~f.n,j 9· L~j ,: .. ·h\,.J:. i.~~~ .f3) !1( (f.:d [(1 : h·r :!·r.r:~!r .:.~ ;d~ u~~ 

~.}~t~ ~e~· 1: ;·:J ~4~, .... ~. a1.l 
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Description and Opera tion - CJ Models 

The e•Jn:l>ination v<;!ve usetl on C:.J ;ru:.dd::, u.onz.a!ns ~·I 
brak<· fH'f::3~ll:'f! ,,i j ffr!nntt i.ai ~~··.r. .. : ·n ; ,n~ ~; .. :.:::i{j'.! and a pt(l· 

portioning :-:l::'e1k·n w!~.:~· l; :~.n' ,~u:·nb;J.,;~(1 it.'t.:. a .~i;1giP _a~ ·· 
~tl ml.,Jy. Th,,~ val'J<; aJ::<tl ~f':-' · ~~; ~~~ Uh~ tn:-:tt JUnr.tiOH 

block f•H' the h.nkc ":<'~1..~';~·~ . 

Pressure Differential Warning Switch Section 

' eh,~ ~witd·, ia the c:.kt· !;:; o-etin;n~ri when a h.1·dra•Jlk 
pr(:~snr.~ los,:; UCl'U!'~ in t~ !. tnl:r· tb•:. front v rE:>a.r bn:di:e 
~yi>U:m~. ·.vtwn i.he :::witdl i1i :~.eriv;t tcd it c:z~mplet~;:s the 

Fig. 9-11 Combination Valve- CJ Ml.'dels 

elcclrkal circuit to the brake waminl:£ light tl n the da...;h. 
Shnuld <l failure occur in !.hi:: e<:'<lr bra.kP :;yR t,,~ :-11 . the 

Sl\'iteh pi~u·n i& fnr(·nd \•.1 ti11~ n·ar r,f the val'-'t:' l.ty pres
;:.ur<~ f<.>n~t the gr:.r_..J front bntk8 ;;;,:-oh.~rr:.. A.:: t:hc~ pisr.on 
llW\'f!S, UH~ pisV!n r•tmiJ t~ontaeB the :;v,-it(;h pin fon~ing 
it up inrn thr: ~w[t .dt , making c~onr.aet, a11d •.:omp l c~r [r;g 

thf.• '=:'lt'Ctrical ein~uit to t.ht: wa.min}.{ light nn th,.: d.a::; l~. fn 
tbc e\·t:nt •>f fn•n t braKE::~ failure, thr: ~wi t~.:b ~ ~ act.ivawd 
in the "a me manner (;.XC•'J.•t. that t.he pislu!: t!11J 'd!s in th e 
<•PP(•Site direc:tion. 

NOTE: Th ;: pr·e~;o: rtce of aii· iri either tftc fro''il. (jJ' r·t;:n !· 
brake .<:y.•Jteni con p rodu(:f:' <1. fH'•·'·.~:~IM'e d~ff~' t'e:i.liol ::·f~11..-<· 
i ii';} the .~;ritc:h to •tdil'nf£·: the ;un·P.i?<(l Light on lid: th1.c:.h. 
bleedi.nu t.h<, sus te11' tJ:iU •. :n rred this tt·1uli tim1. 

Proportioner Section 

The Jlropon it,ner s l:!etion provides balanced t'rnnt-w
fl:ar braking during high s peed stops. At high decelera
tion . n.>al' wt-i~ht i:; tran:'>fC'r rt•d to the front whe,(:b an(\ 
must be conpt' ll ';ated for to nxoid c:arly rc~r wh~t'l skid. 
The proportioncr ~ct:til;n of the valve rednc:p . .;; in ilial lin(· 
pr•Js;;ure to the rear wheeb. tif•laying rear hak~ loekup 
~md :wnitiing early rear whc·cl skirl. 

The prc•po!·t.[o:H~r does not operate durin g normal ot· 
li~li t !.wake applieation . 

Combination Valve Service~ CJ Models 

Thr valn~ is uol 1·cp~irabl e. If an:-.· swlion of th(· Yah·e 
is f(\und dt~fcni\· <· . the e ntire as;:;r:mbly rnuxt be re
placed. 

When bleeding tbr: hrah~ sy.5tem. the prcs:-~urc differ· 
entia! t;witeh wir•\ ::;v. iteb terminaL and cont..nc:t plung
f•r-sprir.~ <U:i:-Oemb11,: must be t'l'niOH'd RdPr w Brak(' 
S:1·~tem Bk(:din~. 

:"1/0TE: lf•~ r;yl,.~{l/.:tt.!1(~ i.-, tri'i'J•.· I!t ut lhe :;t•:·il1·li fMmi

wd (ljt•.'t' l'(:i!l.';f(L/lf1liOII _li)il<)l.firi.fl brakr; o/e~o:di111, t't'· 

piau: !hP. mui.rr: v~rlr:r: as!le •nb!y. 

Description and Operation - Cherokee, Wago
neer, Truck 

Ti;e nH11binati,>n Yaln· <h1~d on ChenA=<:·~', W<J~;-n ne·~r, 
<rn d Trr.1ck nw•.ki..,: ~fig. 9- 1 ~.~! efmtait'~ :\ rn~::e~·i n~ valv(: 
se~·:. i·:m, a p t\':;:.,u ;·•! ;~iffac1 ~. i:::i ·11·.fHT: i nv. :l''- i i:tb ;:;e<:r.ion. 
~if:(i & prur .. >rtion u ,·ail'.(o :::·'' \'i,i(tfi. Tiw cumbi n<Jtif:'r. ·•.' r. lvt': 
aL~l> ~~·~.:·,·t·:5 a~ !)H:; :"r:,nt j~Ht c:I;nn blork for :irt- br~k...-. sys
l.e>n. 

Metering Valve Section 

'rht:~ ~-[~l~l.t~fin~{ •,"::.ti Vf:? h ~.)! \1.:~· (,ff (,.j1.)l~:~·~, r~ -~~ ~ tJ~\·(~rau l !i.~ 
i~l-,l:d t'"'tfi~~~~~ure t•.J rh~~ (r:y:·H. ~,.~r,;h· t~·~ r.Ln:·iJ t.h~ r~;:~r h:~l.i<(~~ 

( .. , .. ,..~·,··\)'n<~ r·(~( .. ~··t«.(~~r\f.~··~ipr.'. n~ t·t:~t!~;;·(=n i:·.r.t{ t'~rt~·~. i·)~'l ;.,~,,cl r.f:.: 
r· r:~t·•; iiniD~;·.~~· .. ~ rn.::d-;. i~ ~~: .. , nt~:~Ct · .. \ .. frL nJ(: ro:·:al' ~~rur:L:) 
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METEHINl?• V~l.VE 
SEC:'fiON 

PRESSURE. DIFFERENTIAL I 
WARNING SWITCH SECTION I 

-----··------·--·------·-·· .. --·--····-···-·····--·T·--·-----------·-----·------

PROPORTIONER VALVE 
SECTION 

fl'ji)&Jr ' swiTCH I 
INLET 1 TERMINAL 
POKT I I REAR INLET 

PORT 

PROPORTIONING 
NUT 

FRONT OUTt.I1T 
PORT 

\ 

DIAPHRAGM \ 

METERING 
VALVE 
SEAL FBONT OVTLE T 

PORT 

:/ 

J41120 

Fig. 9-13 Combination Valve Cross Section· Cherokee, Wogoneer, Truck 

Whfm ttt{~ bral·;(:S ;u·t· no:. aplliied (fig. 9-1.-Ii the met
('l·ing n,h;;~ p(·nnits fr<!e flow of brake fiuid. 'l'hi8 ft!a
turt~ allnw-::: tb•: fiuid to ~!qwnsl a.nd conLraer with 
ehanw~s in temperHturo(fig-. 9-14) 

I )urir:g in iLi<.ti .aprdieai:im~ .;;f the brah~. the rneter·ing 
vah•i: ~u~m i:-. lllt!Ved to th•:. kft b:; hydl'a~llie \in<! pres
sur,~. At -1 t.c• :w psi, the :'JN.I(olh (·~J)(\ of !.he stt•m -,vj!l seal 
again11t tlw metr:rit~g Vol'.lv<> seal lip. When this seal i:; 
comp!Pted, dw n!f:tr:r:t~g •, alve has !·.-~u.dH~d its ~hut-oft' 
point (fig. :1-L)j. 

A f ~~~ i' n:<lch i~•g UJ ~~ ~; b I! t ··off pc•in t on l r! l.ti<ll bn; ke 
<.lp::;lic~.t~·)~1. t hP tr:c:r~rin.~ ;::!.i'V<=; stt.~n1 eontin1.~e~ t() t}H: 
lP.ft uat.ii i1 .;;!np:=: ar. u~ •. ~ t:.nul.·i ;;~ttL~~ ~n<:tal rca.tin•?r. 'l'bo,; 
r:-H·!f~1·ir1g ··nth·•: :: prirw rl; <::1 D(Jid~ r.h •.: r~tai 11 (•r af!·ai n~t 
!}:f~ Sf:::t! l.intii :l p~C'·il!tcnni•1:.'d f'iuid pre~snre i& de-. ,•J.
o pt·~\ rJ.r t h~.:: ·:a: /<; :., : ~·:. 

\~\i'b:.'n ~·.{h~ ~·;~~~~ .. ~.::en:·~·.· ·:~.~ u.~~ va.:.-~:·l::: ~.nJ.t:.l b·~·(:fJr~-:.~:~:' .~r(~f~': 

e'1~ ... u~· h. i i' (··,n·.;~·~::(:··" ,·r.~~:: .. i.!'lt' r:1(.·1:~Jrln~;.r .... : ::·IJ l.:c; :~;)r•. nq f(·H~:·(~on. 
a.u•J ,~li•) ·,, ·:!'· fl r/!d ;)rr :.~.\;:.a·.:-· ~.c fic·l.• .. · ~:~·rrr·,ug.~·l :·j;e '/:.d":.'P t n 
!:he fr•'Ji.;. ;;nts.::~:o. Th:~; ~'!·~r· ir, ,-:.11•·(: OfH·y·;tthn: ~:,; r•:·f·,~rl't:>,i 
w :\::'. 1 h;; ~;,!ci-')!'l :• t:.i b!.ut.l ~'r;:~/' 11 !'t< pnint( fig. ~j-J. 6 i. 

~·\~ Cltd'~ r-:~·:'·:~~urr· i~!.t(l ~hcl··~:::r.(·:.:f~ I:"s ir;t:;r~a~ed~ 1·r i:-; 
fllfo;t'·~·r'(·.d ~!.:rn;.~gb ~:·;h~ \·i.;'·'"~·~ :::.f~_.j ·~o ::1"i.l~ rrtJnt b·:·(.~,hf)~~ .'·trHi 
pro1h.<v:-:; an ;,H-~•}•:~~t'·i ((>P.·•~ IJ\". '.ht: ,l:tq)l·o~·ag:r: • fig. ~l-ld1. 

T'!1~· iiia;J~·:.i'3.~ .r~. )·~·.(il .~·LlHr: .. ·.'~(' ~)r: ... w·~fi(~h ·:n ~·nrr; ~j•.Jti~ 
tt:~~ )•t''-~.lir r··r, t~l.:~·f·h·: f~·.:··(·t).:•.;;.:~b·q;: :::.rr:-.·1:;q· io<~d o,n f.J·.c ~r'J·~~··· 
,." c i ''.~~ ..... :-1. ~ Vf~ ~~.0.i.l.i. ~'{h 1.;-! ~ ,_, :·•~ · .. : .!. ~; ':' <: (· ::t ;· h f.:· ,t ·!. :::r.p h r :·:.}:!,nj· 

OUTLET PORT 
TO FRONT BRAKES 

BOOT 
(PUSH IN TO BLEED 
THROUGH VALVE 
DURING BRAKE 
BLEEDING) 

OUTLe·r PORT TO 
FRONT BRAKES 

Fig. 9- 14 Brok es Not Applied 

KNURLED 
PASSAGE 
WAY 

J4lll9 

r.:.~c·~.eh,.·:r-:. dh·.~ p(:~r~t. VJ}H:·~·c :}h~ ::if•in:4· i~~ ptd~ed :l"\"tiY e(rf!l

~·, t r .. ~.!!'! ~; . f!_:l! :.: [..• r~.;~:. !-\ ll. rii... .. .: •."i f 1 G. i~:~ ;;a~:';~·~:·.:; 11 :.~ r <'~.-:;. !..1" ~(· t f·~1 
thrt . .+:lgb tt.·.f: .. ,~iv"=; .~·:·~d n::•:l ;,) t·hf. iro~;t b!·;:ik(~. 
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4 TO 30 PSI 

METERING 
-----..~ VALVE STEM 

LIP CONTACTS 
SMOOTH END OF PIN 
PRODUCING 
''SHUT..OFF'' 

J41171 

Fig . 9-15 Shut-OH Point 

METAL 
RETAINER 

METERIN G 
VALVE SEA L 

Fig. 9-! ~ Holdoff ond Blend Pressure 

J41172 

'l''ht-! ·A·a·rnir.r .. ~ S'N lt,:t·! ; ... l ~he\· ~~~·--· .·~:~~ :!etivafl:~d \:'.;·he!• f.i 

t.yd!",:..!I~it pi.l~~~~ !'(· it.·~:=·· c~~·: ..:!l~·~: !!·~ e:ther ~:he tr(~.~~ t. o~· rf:ar 
hn.h: s~·~: i;;:\·r, .~: t;nd w1n :n ({<;(:-. ar ... d. i!:trnpietP.: r:h•· 
'.:: ]t:r:·; rit:~.'"-:.:. <;li··r.• .~ ;j ~.<': L}; •. l b:·:.~t: (-' t:'::-:-:.•·L~~:!~~: jj~.rh t. ttn th<:~ da ~:; ~: .. 

~:~ l:.(,;t~rf i'.'. (:·l ' : t,;··,:· ,·:·{.(•'.i::' ir; t"j·:; ·r."~~,x br<·!!\~~ ~;;.;~ter;1 :fig·. 
::)··t"i~), tb\?' ··~'' lt:ch {~·:;;;t'i'~ ~·:~. furt.:~d \~:, ~h~ ~··i):.1>·hi. (\.:.)·\vHrd 
t!·H! rt~a:· b:· r~ ~: ... ~ f.ll'tt: .. r::r. i . .if}rt !r; ·~ hl .. ~·;)~ ·,,c.<l ~.rS pr·:~~;~.:·.u·t:· frorn 
dH: :.!:Oti( ' f l''):· ~ ~~r::.;t'.'.~ .i'f! . i\.:~ n·~ ·.~ f. i;:;f/>:·: .,!.i(· c·:;~~. l.i·H~ pi .=:; ~{~ 1 :·: 

r·a ~·r:~~ {(t; ·~:· ·:.~ . : t\~i~ ~· '-·~ .. i·;.ct·, ;.'it.t ~·:·.~ }. n~.n tur~ ·!-·~:s·i.r:·:··~. ~nd:~:~~:.;~. 

Fig . 9- 1 7 Rear System Failure 

con tact. and completing tlw ,,kt:tl'ica! circuit which ~tl:
ti\'atcs lh t! dash iigh L Tn tbe event nf a front brake s,vs
t.~::m failnre, the switch i::; <ltti\'ated in the sc::mc manner 
exeept that f hr: s witdl pistons will nwv~:: to thl' left. 

Proportioner Section 

The proportloner sr.c-tin n providt~ balane1'd front-tc•
rear braking action during hi~h pedal fH'f.•;;;,:ur~ st.op. 
During light. p<:>da.t pre.s:;t:.rl' rtpplkation, ttw proportion
f•r does not op(·rat e (fig. 9-J 8;. Bral·it' fluid nnrnta\IY 
flows into the p roportioner 1hNJUg!J 1.h~~ space bctwt•en 
th\~ pi~tnn t.l.'n ter hcllt? rwd \·abe stem. then through tlw 
s top plat.t:: and the t'l'ar brakes. Spring pres~ure load~ 
the piston. h(,!ding it against thl~ ~top plat1! for norma l 
brak1 ~ pre!+s un.'.s. 

FROM MASTER 
CYLINDE R REAR 
OUTLET 

VALVE 
STEM 

SPRING 

PIS'tON 
~HOP 
PLATE 
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9-22 BRAKES AND WHEELS--------- ·----------------~· 

Ouring high p~~t:h·.l rm::ssUn! applieat.ion, pressure 
dc\·doped wi~bin t.h~! 1·a!ve pushes againi>t the large 
end of th~~ piston. When thi~ pres:.ur~ bt!COflh>& high 

~... . . t I . EH10'.lJ;:t. !t (JVI'~te()lrW:~ :~pnnp: }Jf'C'!'\SU:re Orl lC [.HSI.O~I 

and rfi(I'.'C:-; the pif;tnn to rhP. l1.'ft. 'Phe pistors contaetii 
the \"ah·c~ stem seat and lwgins rn·oportionally b~
n:::;trictiug fluid pre~;;.ure through th1~ \'alvc and to the 
l'{'ni' hraltes 1 fig. 9-l!l J. 

FROM MASTE'R 
CYLINDER REAR 
OUTLET 

\ 

PISTON STOP PLATE 

Fig. 9-19 High Pedal Pl'essure Applica~ion 

J41175 

Combination Valve Service ~ Cherokee, WagoM 
neer, Truck 

The combinatitlO valve i~ not repairable. If any sl•ction 
of the valve i:' found dcft•eth•t•, the entire valvt~ assem
bly must, he replaced. 
Whl:n hk<~ding the brake sy~tcm, tht~ metering secti•:.n 
of ihe valve must be hdd open. Hefer to Brakt Systt~m 
Bleedi::.l!; for proced•>l'E'. 

BRAKE SYSTEM BLEEDING 

All Models 

Tl;.;· h:.!firaulir: :-;ysr~rn mu::;t ~.~<· bled \\heiWVl;l a line 
i'::J~-; ~~'<~~~n di.:'t:•JLn!ei.:t».cl or i!" air ha~ i~l!tt>n~d t!l~ ~y."t(•;·n. 
Brak~ :>:•l':i'CI!.ni blct~rling I:;:..E be p(~rforrned malHl1.t!:y or 
with prr~:-;:;u;·(~ f;qnipnH·nt. Bl•:.t~d~r scn~w;: ~err- pw··.'iiieti 
<l.t i;riF. (.a!iper;;. wh("f.•) e~diJ~d.,•rs. ~nd at jh,, ma"tt·.r c:;lin .. 
t:\er em Cherol\c!'i.-. W::l~~OlH'fT .• and T:·~1ek mm·le;s. 

Manual Bleeding Procedure 

en F'i!l mast~r c·.:lindm· if n!r!uired and rein!'lt.aU ro•:-
er. 

( !}l!old romhin:.tt.ittt\ nH~tering vatvE- ovt•n as fol.tow!'.: 
nn (;!';,ynk f!E. W a~fl!lf'er, :~.:nd Trtwk mod(·t~. loos~n U1(: 

fr\ll'Li· !l'l(,,;nrin:~, hoit 1)!'i ths> tombinatioG l'a.lve aad in
~;ert th(~ slntt~.!d end of wol .J-~:J'709 under t.ht! mounting 
bolL Pu~h in (•n tiw meteri!:l~ valve pin t.t' hold it op£:n 
and rE-tighten t.he mount.i ng bolt t.v hoid tool .}-2!~'705.1 in 
{fig. \1-20). On CJ mm1t>!s, l'CmoYe t.hn brake warning 
»'-'-'itd1 wire, S''-·iteh terminal, plunger and spring from 
t.ht~ emnbinatlon vain:. 

Fig. 9-20 Metering Section Hold-Open T oollnstalled 

(5! Bleerl brake sy~W;m in follo\Ying sequen<~e: 
(a 1 ~~a~ter cylinder (Cherokee- Wagoneer- Truck i 
(hl Left front wheel 
(cj Rig-ht fr-ont whN!l 
(d) Left rear \1.-'hcd 
{e) Right n~ar wlwei 

NOTE: C•nTed hleediuo pn>ced!UI/.1:3 •J.<;follm.•:.~. 
Plw:(! wrench o·;t biet'der $CTe·>J'. h!stall rs~,h/wr hose on 
:;creu• i~'i ~h .fh:(; ,mA of ho.->e submerged ilr a tran:-:fH11'8'H t 
cms.luin.e r th11 i if.! port.'iall!: .filled ~~•it h c ka r brake .t?ui(l. 
Opeil. :;r·teu• S/~ r~f a uu·,s. il!rre kclT.w•· depmtii! bi'(J,ke 
j)(d o.l. Cl.Of'(: b ~et:de /' :>Cf( iA' [;(J(,,.e rwdu!. i'e<Jche$ aul (~l 
~Fll'ei. llaroe hdper jr!~mp ,q; !i(:du!. Nu'h tin;e bleeder 
so·ew i:~ dt.;~ol to et/i'U re (J. [Jf,ciri fiili'!Je (lf/liJ.id ot the 
!.·h·ed('. ,. ~r: i''! ,;: r.rn en ,:~1!::(: i~• 'eope"! wi. Nqu·at bh·fc:d 
p;·,··te.:~·'! ttJ·~ rt·l j·Z~o·(t ~·o rt ...... :~s. 1\:'J t ::-,; u .~·ol.:ti .~ t I"{: a;·(,. ~.r;.: f hou.t 
tl~. ~ .... G r~·:'~'~··nf:e t~f ·lit h·u}, ~) .le.o..·. 

f.'.AlJTION: lJo ii(i!. ui!o1.t nw,..;fa cy!i.ndu· tu (::>'/it~•J.."I 
it.:; -~apply rd bnd,~.:· f7~'1A. C'hfd }lNltl ked .fh:qw:•ntl!J 
>.dde blu;rJ.nu. rwr/ !\~f;:u,u:: n:rr~in-d. [JrJ r,~·~t hl.u:d J;;.e> 
,~:fi<~d.~ at. (l. I{ ''~1:., WJ.tl dr, rinf (:li,;·ed ~!J.<-Ien, i.!'i!.h colipen; 

r;;· 1b·u. m ·" rd.·! i;1 [iiru:e, 

1 (j! J~p:n::·vc !T! r.;.~t·:·!·~.;:vt~ndr:'r el,l!f". and refiii a.~ r·e
,ju!rt~d. l''iil :-·,~~>•:l·~·~.·c··:;- to ·vlt.h~~ J./:l i.n~.~h ofr\?Sf'!'·· ... ·.,_·ri!· 
., L·~r. } i. •?:•;;,.:ed: (( 1\·e;\r. Mak~· i·:•;'((~ (\1·.; i"~;' f1:';.N:~~ :r:t ~:·~ ·~!~ r·h:L . .'f. 
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,.1------M-------------BRAKES AND WHEELS 9-23 

(7) li"or Cherokee. Wagnneer, and Tr·uck. rt>liH.Iv"<? 
<:omhimd.ifm ·atlYt> tool. On C.J modd::;, rt-inst;;~ll plu~lg
t~r . .:;pring, <i.l~d tt>r~ni.n<d in valvf:. 

(:3\ '1\~:;i. tm·L~e tlpen··t.iGn bdc.u· mnving: ~·e!1lek. 

Pressure Bleeding Procedure 

1.lJ C!ean :HlY ;;;.ccumtJa!.r.d dirt from L~.ast~r cy!imier 
(.'(}V(!I'. 

l2J R~nH1\·t' cowr and rub be~· d i:lphragrn :.ed. Ph1f~e 
co,·er on wor~ h~~nch or on lint-fre,~ doth. Do not alio·.t.· 
diaphr·agm to 1mHaet dirt or ford~rn material. 

(:~) Fil.l ma:;rF?r t~ytind~::r if req•,:ired. 
ru rn~~all h.ra!-;(: l.tl(!(~rler adapl(:t' 1:0\'t'l' (Ill mas!\~!' cyi· 

inder (fig. 9·2.1). Connect: ho:;e from pressurr. bl(~edt.:•r t1i 

fitting on adapter and OJ.Jt:•n relt>a~e ~·aive vn t.trE~~~~·n· 
hle<~dcr. 

(_.)j Hoid (:<.lmbi.nati0n metering valv.:- u{J<:'!l. On Chen!
kee, Wagonr<r.l·, and Truck nwdd~. inst.all tool ,J.25rl09 
a!:' de~eribed in Rte:; {:U of ~1anua.l Bhwiing; Procedure 
(fig. 9·2(1). On CJ modHls, remuve the brake wan1ing 
~witch wi.re, swit.th tE'nninaL phmgt•r, anJ spring from 
the eomhination valv,~. 

(f)) Bleed brake s~·i-:tom in foiling sequence. 
(at l\taHtt'l' cylinder (Ch~rokee-Wap;oneer-

'l'rud~). 
(b) Left front whoel 
(c) Right front wheel 
id) Left. rear wheel 
(ei·Right rear wheel 

NOTE: When w;itJ.fl Pf'l·;-;:-rt;,re equipment, b!eefli'Ylfl 
pi't'I'BdtuY; i.<> tiw Ham•:; a.~ mUHrwd in 1>fep (S) ~~r MmwHl 
Bieed£n::J p,.,ll'£'d!!f<.: e:rn?pt that a helpe·,· ~~~ nnt ,·eqnin:d 
to de)Ji'~!S~ the b·ru.l::e pc,Jal. The pr·e~su n>. hlw·:dr r de-cd
(lp.s f:;f/(m[lh sy-Stem }lf'I~SSi.if'!'J to rwrmif Meedi~l.[/ il"ithoui 
the u .. ~e 'd 1;/w hrnkt!. p(.:dol 

('ii Wlkn the ::t,\''•Wm h;::;-,; bt:im pm·.~t'd of all air. t.urn 
off t!w prt.'l>~t.Ire blt:Ni\~r and t~f,i\{! rhe reh:~~.s~ valve. 

(:'1.~ Db{~mu:~;d !he prm::~ure bleHl(·!r ho~e at rhe 
c-uiclpt:P.r f;;:.t)r!.g ~~nd rf~~'!l4: .• ;rt:: lht·' !ns:.t!:.:t,cl' eyLnd<~~· CCJ\"l:f 

adn.rtt.r·~. 
(9) i{efiH nHllHtr e·.•, Iinder re;;~'t".:uir.s to within li-1 

ir• <~h ot: res1~r''' oir riw. 
llll'i {n<>:aii •.~o:;ver and r;,:hl-.•er (iiaf.tln·agm. Make ~ure 

(•over t·etainer is in phwe. 
ill) On C!H:n.i<cc:. Wag<l!W('r, ~nd 'l'n.l~:k n:;move 

co:ll'nbirwti••n v<~hr~ to('l <.md i.i):,!ht(~n motmting· hoit. On 
f;.J_ nwd~.~l.s reini'>tall ;)lt~nger, ~pring, and terminal i11 
'\'ai\~e. 

( 12} TeHt bra}.(.: vp~n;,tion l•ff<H'rt. i!H)ving vd1 ielt•. 

DRUM BRAKES: ALL MODElS 

Description: 

1'ht: <.!nun brakt' UlliLs consist nf a support plate, two 
hn·tke ::;hoc;;, brake shoe n~turn springs, adjustt:!r opNa
tion part::;, and H \'di~f.'! C'\·l.ind~:r (fig. ~:1-2:~. -2:~, ·~ti.t. 

'fhE' antomatic adjuster continuously maintains eol'
r-ed OfK't·ating dearance bd\wen the brak(~ lining-s and 
d11~ drums by ad.i~1stin~ the brakes tn !>mall incrt!mtmts 
in dirctt propo.nion tn lining Wt'a!·.1'his rontinuous 
adju~tmcnt pn~·.,cnt,;; graduai incrc:.tse in the brake pe
dal travel a:> th{~ linings wear. The adjuster add::; the 
safdy feature of maintaining ad,~quate P'='dal reser\'C 
during the servit:f! life of the lining . 

. \fter the lining wears enough tn rcfluirc <Hljmnmcnt, 
ilw adjnst:iug eable (('J Models} or actuating Je,·er (J
modelsl wili lift th~ levt:'r into engagement with th(' 
next tooth of the ~tar wheel wiHm the hrak('S ;u-e ap
plied. \\'hen tlw brake i~ l.'deasc·d, t!w shnt:s rPturn to 
th€ ::~nchm·. 

Tht' automatic-adjusH~r utilizes movement of the 
i;N:ondar-;.' shot's in •-~ rev~rse brai.;P. ai)plieati(jn to actu· 
ate the ad.iu:HH m.::chanism. 

This aetion \\'ill t·ept~al. on ~uhse1~uen1 brake appliea
t.ion~ untii the ~hoe·UJ-lining elearance i~ reduced to a 
point ar which the Hhoe rnoYement ;s nr't enough to 
cause the automatic. ::uljuster w lift the lt!\·er to the 
rh~\:t coot.h. 

Tbf: arijuf;t:i::g h~;,·er ami adja'\ting :;r:rt:w a~.::;c-mbly 
arr: left hn~d or rigi·~t band iHlrt.:>, not ir:t~.>n~h;w~f;<~bl(::, 
and must be k~pt ~~.,.o~n.tr'd. 

DRUM BRAKE SERVfCE~CJ MODElS 

Disa$sembty 

( J i T{ fi i:; c· "~.·· ( .. ;;l t c ~ c v/ ~ L h i·· <) ~ ~ t o ~· f l ,: .. H :--- j :.~ 4." i< . S u r' p C• r t 
\'ehidt: '':iih fr~.l1tt: ,;tan<Js i~' fk.or· jack i<s n~l'd. 

t.~J f~~!!·~~~·,-:,'~~ ·~·1.rht·el:;: ~1r.'ld '~r~)n:3. 
l :i .~ (~· .. rasp 2. ,j .r ~;.~!' · .. ·i r; ;r: ~ ~·~ \: '::' , .. \'{ { t ~-: Jl ~ i et ~-- an . .t r •;' 1·.".o·:.~f 

~.:·:,ng' ~:·P}t.'~ l~o!.~·.1·{l .. ~t.!;~u:Hia·."y ·~~l(·~. 
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9·24 BRAKES AND WHEElS ··~--·····------------------,..1 

( 4} Place Brake Cylinder \.~lamps C-4lfr over •NheeJ 
· cylinders to hold piston':l in place whilf! shoes are 

being removed. 
(0) Remove return RpriJlg~· wi.t~~ br;JJ..·e ~IH'b(z r·emU'.'· 

cr. Too! c .. :3'78;j. 
i6) Re:no~·c !!eeouda.ry ret.urn ;,:p!'in~. adj:xstr:r eable. 

pr ima1·y rt•turn i!pring-, l!abif: gu ide. ad.iH,~ter· k v.;;r, and 
adjuster spring-e. 

!7l Renw ... ·e holddc,wn spring~ ~md br:>ke ;:..hoes . On 
r(~ar brak(~i>. discngagt: pa.rking: brakt~ C<{hl•; fro:n p;Jrk
ing brake ]e,·t-r. (j.H\rldng brake ~trut ii< r<:~r~·:nvwl ·.• .. <tb 
hrah ~hot! as;;ombll.e:::). 

CLEANING AND INSPECTION 

Cleaning 

For grease eontamination, clean ;:1.Ji pan.:-:. (·Xet>pt che 
brake drums, with a ~uit:~:hle soiverlt. 

For brake flu id <:ontam!nation clean all pnrr.s with 
alcoho!. 

If typt~ of e:ontamillation cannot be dcter!<!ttH'd dt·an 
first with mineral spirits awt th(;n .dtb alcoht>i. Final 
cleaning of all parts, eStJec i ai!~· th~ bn:ke d.rmM, sho ~ild 
b€ done wit.h a soap and w:vl:'r svlut.i-'):1 . 

1nspection 

Pull bac.k wheel cylinder du:;t- boot t.o i n~pect fo1 
leakage. If eviden{~l::' of !ea.ka.ge is ohset\'C:~d, the r..diader 
should bf~ d i~assern bled :wd in:-;pc<:1.L'•l <:1s d~::scribed in 
Wheel Cylinder. 

Polish lcdgf~:i or lh(• bn.tb:~ >.:.ll ppo~t phlto· \Vith fine 
sandpaper or emery d oth. After poL;ning, if gToo•;es 

SHOE GUIDE 
?LATE 

SPRING 

WHEEL 
CVLINOfll 

SCREW 

SECONDARY 
!;HOE 

CABlE 
GUIOE 

t'lf.TAINER 

exit:t. whid1 mHy rc~~trlc-t shoe movement, tht> brake 
Hlpport piatc:> must b(· n•p!acd . ,\n attempt to remov1!. 
t.h~ ~roov e~ by 6"inding may rt~sult in i1'1proper shoe to 
dr;Irn contad ·. 

Jnsp(!Cf th ·~ lining wear p:~twro. If the wear accro~s 
the width o( the iiuing is unc,·en. the drum~ should be 
ch<'l:k<'d for bf·ll -mouthed rondit:iun. shoes in~pe:ded for 
correct po:,s!tioning, and t:he support plate inspected fur 
cli.siln·ti()n. (nspect. all spl'ings. for evirienee of o\·erheat~ 
ing ~di~colul'~l.tiMI) and l'ra<'tures. The self-adjusting 
eabt\> should Ot' in::.pc:tt.t:~rl for kin kg, fraying and an elon
gated e:;elet .. 

Inspect th('. a (ljusting s<"re\v for freedom of rnl.ation 
~nd. the self-a.djw:~ter !t?Ver for wear and dist.ol'tion, 

Wheel Cylinders 

(lJ lnS!ted for evidence of leakage. Pull haek dust 
hoot and inspc(;t c.ond!tion of rubber piston cups and 
e;.-linder hort:. 

(2) Inspect bleede.r screw and hydraulic li.ne connec
ti(,n for t!\'idene~ of leakag-e. Check hrake lines fo r s·A·dl
ing. d istortion, kinks. eracks. 

(3l If ,,·heel t'ylinc!c-rs require overhaul proceed as fol 
lows: 

ta} Disconnect hr:ike line. Do not bend line away 
from wheel cylinder. When ry\icdcr i~ removed from 
support plaU\ line will separate from c~·linder Basily. 

(hi Rcmo·>'(! c:.ylinder mounting bolts and remove 
ey!indt!r . 

(c) H..em<JYe links and dust boots. Pnsh piston cups. 
pistons. and expansion apring from <:y-limler bon:. Clean 
ail metal pans with brake fluid. 

PARKING 
BRAt< E. 
STRUT 

WHEEL 
CYLINDER 

AD.i\JSTER 
SPRI~lG 

SHOE 

SRAI<E 
CA6Lf. 

SECONDARY 
SHOE 

ADJUSTING 
SCI=IEW 

AfNER 
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,.1-------------------BRAKES AND WHEELS 9-25 

(d) If bore is corroded or pitted, replace wheel cyl
inder. If bore is only stained or discolored , it may be 
polished with crocus cloth. Do not polish in a lengthwise 
direction - polish by rotating cylinder around crocus 
cloth supported on fingers. 

CAUTION: Do not hone wheel cy linders. If polish
ing was perf ormed, clean the cylinder thoroughly with 
brakej7uid only . 

(e) Inspect pistons. If scored or worn replace them. 
If discolored or stained, pistons may be lightly polished 
with crocus cloth. Clean pistons thoroughly if they were 
polished. 

(f) Coat cylinder bore with clean brake fluid. Do 
not lubricate pistons or cups. Reassemble wheel cylin
der. 

CAUTION: Pis ton cups should have flat ends facing 
open ends of cylinder and flared ends of cups facing in
terior of cylinder. 

(g) Clean wheel cylinder mounting surface on sup
port plate. Clean brake line fi tting and threads . 

(h) Start brake line f itting into wheel cylind er . 
Secure wheel cylinder to support plate and finish tigh t
ening brake line fitting . Tighten cylinder mount ing 
bolts to 15 to 20-foot-pounds torque. 

Support Plate 

(1) Remove dirt using compressed air or cloth. Pol
ish anchor pin with crocus cloth. 

(2) Polish support plate ledges with emery cloth. If 
ledges have deep grooves or ridges which can restrict 
shoe movement, the support plate should be replaced. 
Do not attempt to reduce ridges or grooves by grinding. 

(3) Inspect support plate fo r warpage or cracks. 
(4) Check torque of support plate-to-axle flange bolts . 
(5) Check anchor pin for wear or loose attach ing part. 
(6) Replace support plate if inspection reveals non-

repairable defect. 

Brake Drums 

(1) Clean dirt from drums. Compressed air and clean 
cloth may be used. Shou ld drums require furth er clean
ing, use soapy water solution only. 

CAUTION: Do not use brake fluid, gasoline, 
kerosene, or similar solvents to clean drwns. 

(2) Inspect for scoring, cracks, heat checking, hard 
pots, distortion . 

(3) Check drum for excess runout or bell-mouth con
dition . Perfor m this check with dru m mounted on brake 
lathe. Use a dial indicator to obtain readings. 

NOTE: Brake drum nulinl runmd mus t not exceed 
0.005 inch. Lateral runout must not exceed (J. 03.5 inch. 

(4) Based on findings of steps (1) through (3), replace 
or recondition drum as required. 

CAUTION : When machining dnuns, do not remove 
more than 0Jj60 inch . Maxirnurn allownble oversize f or 
any dnnn is 0. 060 inch ouer original diameter. 

NOTE: Hard spo ts in a dru'm should be remo·ved by 
gr·inding. The normal cutting tool will ride over hard 
spots dulling the tool nnd leaving high spots on the sur
fa ce. 

Assembly and Adjustment 

IMPORT ANT : Wh en it is necessary to replnce 
brake and linings 011 one wheel, the shoes and lin
ings should be replaced on the opposite side (wheel) to 
nwintain proper braking balance. 

(1 } Before assembly lubricate support plate ledges, 
anchor pin, self-adjusting cable guide adjuster screw 
th reads, and pivot with molydisulphide grease or chas
sis lubricant NLGI No. 2. Lubricate the parking brake 
cable lever located on the rear wheel secondary shoes. 

(2) Position brake shoes on the brake support plate 
and install hold down springs. 

(3) Place adj uster cable eyelet on anchor pin. 
(4J Install primary return spring. 
(5) Position cable guide and install secondary return 

spr ing (fig. 9-24). 
(6) In s tall adj uster screw assembly. Place s mall 

hooked end of adjuster spring in large hole in primary 
shoe and place large hooked end of adjuster spring in 
adjuster lever . 

(7) Place hooked end of adjuster cable ov e r cable 
gu ide (fig. 9-22, -23 ). 

(8) Grasp adj uster lever with pliers and hook adjus
ter lever tang in large hole in bottom of secondary shoe. 

PRIMARY SHOE 
RETURN SPRING 

CABLE 
GUIDE 

A41387 

Fig . 9-24 Brake Shoe Spring Installation 

(9J Perfo r m initial brake adju stmant as follows: 
When the brake parts have been installed in their cor
rect position, initially adjust adjusting screw assem
blies so approximately 3/8-inch of threads are ex-
posed between star wheel and star nu t. 

( 10 ) Install Drums. 
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9-26 BRAKES AND WHEELS --------------------~1 

NOTE: If dru*.~ ·H:er{: instai!J..!d b~_ri.m:~ ;na.h11u il~i
tial o.dj•A.~l lllc•:11.t, ttd}ust tn•''td m•L'!f lH' rnrulc mr.rri:twJ!.~I I•!J 
,.,,1illn•i'ltfl ·~er~e.~ . .:; siof cou·r n:nd u.~in~t a bml:e ;:,r~itu;t.inu 
t(;O( or i;cH:.i~· (!.t·i;:f':r f(t roca.fe 1;tar i.~;ltcd ~mtil !dU:el i.> ~~ .. 
/;wkerl puFsit.i.o''· ifio. I:i-;!5•. 1'o tightr::~~. l'otute ::;ta;r ·1du,;el 
i·,?. ct.od:;n~-.;e. d.ir(;.di.o,/. Theft. bud: ·d.t'.<!tra· ;uheel at l-.~axt 
1 <"> f.o ~(} notr;h,:s (dick.~;. 

T!l hat:k o.ff.> l~~~· ;.I.'IJ.t"•.'-l o i/. b ta.kc, in;;etl ia· pick or 
thh1 blnde &t:nnP dri:1•er l'ii ,,_r)j'u,-< t?:li!f ~ere UJ d!ot to ht,l<i. 
le1wr rfWtli!J frr•J/1.. ad,i1A-~hng .~(:/'eu·. Bad r;;}'o-u ;ulju.<ttiri(/ 
scre?P tl'it. til ·wheel U..il d dn~ m. t11 m fteely. Rephu·e ai(jn.~ t
it~ fJ h ok co ce1·. 

CAC'I10N; DO .VO'l' ott(-J1npl to l'uck ')//m~ r}f.f:jtud· 
•Ufl scTm•; 1/•i!ho·nt hold£n~1 nd)'!I.Ster lf/t>a IF/Xtif .finrn 
$Ut=:•v o.~ a,d)us l.er tc!ll tH:. t'hnT1!1.(Jt:-d.. 

(11 l If any brak(: lim~s were dbconne(·ted, hlf:cd 
brake~ a~ df~~tribed in BraktJ S:rstem Hl~i~ding 

( 12) Install wheels and tit·es and lowr-~r vch ide. 
( l3l After initial adjustment and final a~s<mtbly, 

ch~ck brake pedal height to en;:;u n.> brakt Gpera\ion. 
Before moving \'t>hid<~. 

(14) Drive ear in n~vcrse and forward. making l 0 to 
15 l.wak(: appiie::rtion~:~ fJrior to road tt•sting;. Tb is action 
balance~ the adjustment of the fom· brake: unit!-' c.nd 
raises the braJw pedal to satisf~ctory h<:>ight. 

DRUM BRAKE SERVICE RCherokee - Wagoneer R 
Truck 

Disassembly 

(1) RaiRe ·.-dtidt~ with hoist ot· flCH)r jack Suppon 
vt'hide with fl'am~: 11tands it' ja~o~k is u~c~d. 

li?.:l Henw~·e nece~;;:ny \-.-h~t•b; and drum~. Rdea:w 
p~tr!: hrakt• anJ h;ost-n ior·kn11t;:; at parking brRK\~ equali· 
1.t~l' tt:. ndi~~~,.t~ r.abl~ r.•:n,:,ion bdore removing !'ea.!' dl'nms. 

BRAKE 
ADJUSTING 
TOOL 

l72126 

Fig. 9-25 Sr<1ke Shoe Adjustment 

ACTUATING LEVER 
AND PIVOT 
ASSEMBL Y 

\ 
I SPRONG 

1
~PIN 

SECONDARY SHOE 
RETAINING SPRING 

STOP 
----TANG 

NOTE: LEFT REAR 
B~AKE SHOWN 

ACTUATING 
LEVER 

'/ ACTUATING LEVER 
~~RETURN SPRING 

AUTOMATIC ADJUSTER COMPONENTS 

Hl13.4 

f-ig. 9-?.6 Typical Orun1 Srokf:! Assembly Cherokee. Wagonee1, Truck 
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,.1·-------------------BRAKES AND WHEELS 9·27 

~crrE.: On if·lt.t:k.'i tJ.:it.h :Hodef Wi f?;ll f/Drd rem· tule. 
lhR lwo .~,~~ -~ !1'~ thot /;)c l;.{(-' t>?:fl.l' r!.ruiJI;' (.•It fudl;;. ·rlil.i.C't ht' 
i'Oll(Jl'Ptf ff tf.l. !i-27). 

J41l3S 

fig . 9-27locoting Screw Removal- Model60 full 
Floating Axle 

Remo,:e prirnar~ sh<.•8 rew rn spring {fig-. 9-26, and 9-
2.~). 'H.l' rnove aut·om;;:tic arljuster a1:tu:1ting spring and 
~N:1mda!·y !'hoc' ret1;rn spring with spring rer'10Vl'f tol1] 

l ·:i785. 

(4 ~ Remov(< hoiddown :>pr ingr-; a.nd re.mo''c br;~kl' shoe 
a!-l~em blit-s . On rear brakes, dist';ngage pa rk1r~g braitt~ 
cab!f:' fr(J JU parking brake lever. (Parking hrn.ke s!Tut i~ 
l'!)O'I IJVCd with brakl:! ::~hu~: a:;~emblies) fig. ~-28 . 

Ui,l Plate wht•cl c.y lindt~r clamp!' C-AHi Dw~r whet•i cyl
inder~ to rl:!tain pistons fig. ~~~~)I. 

Cleaning and 'nspection 

Brake Shoe Assembly 

(l) (n~p~cL lining wear. [hHJI'Il to within 1!32 inch of 
r'iVf\t, head, rE-plau.~ lining. 

SHOE GUIDE 
PLATE 

PRIMARY SHOE 
RETURN SPRING 

HOLD DOWN 
SPRING AND 
PIN 

PRIMARY SHOE 
ASSEMBLY 

/ 
PARKING BRAKE STAUT 
(REAR BRAKES ONLY) 

~ 

' ADJ USTING SCREW 
SPRING 

ADJUSTING 
SCREW 

ACTUATING 
LEVER 

AUTOMATIC 
ADJUSTER L EVER 
ANO PI VOT 

LEVER 

' . .i' RETURN ·~SPRING 

Fig . 9-28 Dismr.embled Dr<~m Srak~ A'!>sembly ·Cherokee. Wagoneer, Truck ( Reur Stake Shown) 
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9-28 BRAKES AND WHEELS-·----------- - ··-··-·-·----~ ,.. 
(2 ) I n s r e:<:t. liniEg wear pa t l<:rn . rr Wt"a r is UJ) t;\'~~n 

aero~.~ width of lir. i:1g, replaef:' lining and c·Jit'Ck dru m 
for h~l!-- m(,u!:hed t~1mdi:,ion . 'If w('ar Is utwvt~n from top 
tn bt•ttom, repiac~: lining ~md eht:d: dn:trn exce~s run· 
Olll . 

rn l.n ~ pf.•(.'t I il~ ing for e: ra<•.k:;; . (!h a.r red sm·faeE'l:l. or 
brok~'n riret~ . 

( 1·1 Rt rla(~ e linings if thN1t.tgh i.v <;o~ tam ina ted with 
brake fl uid, axle Lu!Jrieant, or similar rvnwminaots. 

NOTJ<~ : Lig!, t -~w:fiux· wnta·,u i 1taf io·u r..n i Y~lt. .-:>t r. M.e li y, __ 
inos t'r;.n l)r: re-;1w·ved cvftl; aft:,J/1()/ 1(/rtly i. 

TOOL 
C-416 

SUPPORT PLATE 

L..EDGES 

ANCHOR PIN 

LEDGES 

J41137 

Fig. 9-29 Wheel Cylinder Clamp Installed 

( ;j ) In~pi~et adjusting ~cre\v i< J'I l'ing, rC'lurn springs, 
hold dO \'.:n springs, ai:tu<tting kv(~ r retmn gpring, and 
a\ttom~t ic a.dj u:>tt!r sprioj!. Ht•place spr ings if \Hak, 
broken or discol ored {evid<:ne;: of rwt• rheat. ing eau:; ing 
ten!>ion lc•ss 1. 

t_ 6 ) h1,; pect parkin~ brake lever, automat iC'. adjuster 
k''er and pirnl, and act:. nat i:1g hwer for \\·ear and de
fen~. Enplau~ !r:vers if in~tot. , br.:okt-;n, or ex ct'!~Sin~]y 
Wftl.'.n . 

(7.' fn~pect adjuster :>rre,~· f(: r Ire:(; operalion. Scn~·.v 
should l"obte f:··~dy. lm;pel~t St!rl'::,tiow; rm ~tar •.vhe~l' 
for ~: .\·c;,~_;,..;; -,,,:, v.;t,~~~;- (•vhi(:) ':.oDid d'f':'l"t ;;rttpeJ· <n:t,)nv:. b : 
arljuF<rm~:nn 

(S} ln~~pe~~t j,.taJ kili~ l:r.:.!·: ~ U.l.~):<:i; f t'·t fri:i.vr:d CIH1dihor•. 
Ch<>c~ ftJr rni:o.sing- or l•)(l;-;~; !;a bio: ~~nd l'~tai ;:er buttnn . 
!n~p1;d (t~l'ki!;g br akf' !e;:~l' for diS!Jjl'l.iOI1, W•)Tn lJiV<'t 
pit•, p 1·op~r tr1hk r~i enlitm, a 11d pl'l•J)nr c;aiJl•~ operation . 

Wheel C ylioders 

Cl .'· In.:.peer r.··~ c f~v idt.~n(·.;,: ~H· >:~a. ~ .. age. J>H\t );~:~ .. ~~: do!:::. 

~~•(:.tJt ;.~r ,.i in ~~~.:,E:et cor~-Jh~~::.~-.. ~'J f ·~ .. :Jb>r-r iJ1E. ~FJfl ~u.~£ a!.t.d 
<.f\ I ll d.•~ !' b M 'i; . 

(2) h;,:pect blf~edt>r scrt>v.- and hydnw!k Ene <'Onncc
tion (ore<. itknce nf h•akag~~ - Ch.::ck brak•:· !int>.g for s wt: ll
ing, d isi.<:•rt.inn, klnks, enH':ks. 

1,::1) If >vhed eylinder~ n·qrtir~ o\·~:d->:;n!l Jl!'t)c.ced :i:" f.,:.·l
low::;: 

1 a) Di!:i<~onnect braJ-; ,;. ibi(! . D:) not bend liw:. aw:.w 
fnJm wh~td cy!indl~l' . Wh en l'ylirH!.;ol· )~' r.(·moved fmm 
supfl<H't p1 atJ~. lin£> will ~t"~ ~~~n· nt.<.: ft·o rn 1:yLind•:r t'.~l sily. 

(b) Remove cylind(lr nwnntin~ bolt~~ a~d remov,~ 

criindcr . 
(c} n~mo\·e link~ and dust !.tuDt.'J.. Push pi~ton Ctll.l$, 

pi.'!l ton:::, and e:xpan:>ion !:ipl" ing- f rom l'.y l in.dor bon :. Cl~an 
all metal part:-; with brake: fh1 ;d. 

(1l) Jf hon! i~ eorrodt~d r•r pitted, n·p.lac-? wht~el (·y l~ 
inde r. lf tliil'~ is only ::; t <A.i !11!d or Ji:;t·Oio:sn~d. it 111 <t~- bf~ 
pol ished \Vith GrfH'ii:S (~(nth . f)!) n lll. j)!)JiSh in .1 kngt·bwi~i: 
tlin~ction - polish by m tat ing t~'lindt~r around croc: us 
cloth sllpfJOrLt>d on fingf:'r~. 

CAU'l' ION: Do not !tom: Jt.'heel t~!lli;du.-:: . !f poll.~lr"inu 
wa.~ perfotmed, dea·,;. t h<:- Clflinder fhf)rm.~.ghly "·'it it 
bru/;e j1.1tid only. 

(e) Inspect piston~. If scort-d OT' wt,rn J'ep:a.ce them. 
If cli!;colorml or stained, piston ;; ma;v he light!).· polish<:d 
with croc:u:'l cloth. Cll?an pistons thoroughly if the:.- were 
polished. 

(f.1 Coat eylinder bore: wit.h d~an brak~~ flui d. Do 
not lu bricate pis tons or cups . Rea:;~emble y;;·hcr· l cy lin
der. 

CAUTION: P~-;t()n r."ltlJ-~ .o.:Jwuld hcu.'f' ,t1at ~<nd:'i .ti1dn{l 
•YJIPn end.'l of c!flill.dfT o;;ul.t1ured ~TIA~ of C!lfJS .ti1cinu in· 
terior n.f cylind~r. 

(gl Clean wheel~~yl ini.kr mount.in~ ~urface on Sli P

port pl~t~~- Cl(:an bn.11-\1:! line fi tting <tnd r.hread~. 
f h) Start bt"ak(' lir. (• f it ting intc• wlieE··l eyl indt~r. 

Secure wheel eylinder f'o s uppor t plat~ and finish ligh
tening brake line fitti ng. Tigh!·. t:n e:y linder mounting 
bolts to 15 to 20 foot· t;our.ds torqut:. 

Support Plate 

(l) Remove dirt u::~ing t onq;res"ed air or doth. Pol
ish anchor piE w·ith croc:uR ektt:l1 t'fig ~1-29), 

(2J l'oii:;:h ;;u Pll<.Ht pla t~ kdw·;: ~fi;~. 9-29; \v.it r-: •.' n. t~(\. 
d oth. If h·d~('> ha··t~ •h.'•n' 1fl\>o,·e:, ;r:- ri• .. !l.{e!'J whic h (~an 
re::;trie·(. ~~hoe lti.()tr(~'l)'H··r!t., u~1\. ~~ ~1 ~ ·:· r ; o~·f. f.',hlt(• ShtH.,J (~ b~ 
rt- plaeed. D(' I."Jt ii rtc~nl)t t:.: rerl; wf~ ric!;lt!:; rw gr~;\ r t; ~·::: b:·.' 
gr ir.di ng-. 

1 :~ i InilJicCt ~dpi)nn. (J'iai.e Jc.•· 'l.\'l>.rp~g~; c:·· cnv:ks. 
~ <1.1 Ch!':'~k tot':'!n-:·; of .;,a~·yNt ~·hk )J.· -a:.:.!~~ flan.s?e b·:.>lto. 
~~} t.: l:eek tlncbcn· pin ftH' ;;· f>~:; :: ti'!' ~.::.:1a~ ;;tfa,);;ng pa.rt· .. 
t (~ j T~(:phH;c ~~n ppo:-t p : ~:..t(:. ;; in~~p~.! ~~r. ;(:ri r-~-: ~·(:~::d:; n~H)· 

t ·ep<.~ i !·;;.ble dci'et<. 

Brake Drvt'1'1S 
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,.1-------------------BRAKES AND WHEELS 9~29 

cloth may be ust-d. Should dru mg rel.j trirc! furthe r d t!;\n
ing, ns•.: ~oapy water solub;,n only. 

CAUTION: Dn ntd US(· nrake ,t1.uid. ga.wliru:;, 
kero::;e;u·:, or ~i·milo.r .'WhJf.:nl. . .:; tfJ d~::rtrr dnnn."-. 

(2 l In~'{J€ct for ::-eor in~, el':tc:.ks, heat dtt•.c:king. hard. 
spnts, di~torl.i<ln. 

1:.\l Check drum for t>:.;.cc:=~s n1nout or bdl-mc1i'lth con
dition . Perform. thi.c, eh{'c.:k wit h dru:u mounted on brake 
lat ht-. Fse a dial ind icalur r.c, ,,bt 'lill reatlbgs. 

NOTE: Brake drum radial rttn.oztt must not exceed 
0.00.5 inch. Lateral runout must not exceed 0.0.15 inch. 

( 4) Based on findings of steps (1 ) through ( 3 ). replace 
or recondition drum as requiroo. 

CAlJ'l'ION: Wheu. 'tntl.dt..i n.i ·I<[J dnons. do 1Wt relr7A.Y!Ie 

wore than 0.060 i11.r:h . Ma."C"i'lntun oliowflhk r,ver::;i.zc } Jr 
f.I'IZ1J drum i~ O.fi6!J inch over m·iginal diarfletm·. 

NOTE: Hard ~;p,;t.'3 -in o. drum ~>hou l'i be remol'ed bu 
(JrimiinrJ. The rtlrl"li!al c·,dt-inu tool iA.:ill rich: ocer haYti 
.~Jwt.s d•,flino I he to•)l a:1tr.l huu··ino hioh spots or,. t.he s·,tr
.ti.~c€:. 

Assembly and Adjustment 

11 1 Apply thin film of mc> l yd i~u lphide grease, o r· 
NLGL t\o. 2 t~hassis lubricant or lithium base lubrican t 
lo follov•in~ parts (scr. f ig. ~l-28 and ~J-29 ). 

(<\) ~upport plate ledge~. 
( bl Anc·ho r pin. 
(c) .\djust·~r Rerews th n~ads an({ pivot 
(d) Adjuster levPr-lo-sr.eondary brake -;hoe ec,nta<:r. 

f:\Urface. 
( e i \-\.'hrn asSL'mbling rear br;;~ kes, inbrieatf' p;.n·k

ing brake lever phot and portion nf lever· thnt cont<tds 
!-!1~condary brake sho~. 

( 21 On rear brake::; atta~;h parking br~tke eable IJJ 

pa rking brake lever on i'-CCond&ry shfJe. 

NOTE: Whel'i in;;:.t!.cU.:?·~o pt"l.!"kr ii{J i)J 'r1.ke leva un 7/'·' tF 

shot<:, deforitt 1pi1tchj C-1.:i'-ip t'J rUain l•.:ter nn ~ht'Je. 

t_!.l; ln-;ttl.ll ,;~r.m:dary ,;h ~:·e ar:d aui.nmal.ie adjuster 
i.:l\">.'r awl pivot r..:.; al-\S(!:.nh!y. ~(:tm'•? ai:>~(!.nibiy to; .:=up· 
!)(lrt: (•l!J t c with hold -riGWn ~prin:{. 

{ ! _r !n:O.t<t:i t1duating levt~.r an t:! :~dju::;ring k,;cr. lr,s!a!l 
r.:l Ul'l t s pring <Hi a.<.'tu~Ling l1>·.fr:r t~mg. Large tm<.l of ta
ftt~twl ,.,p:·:r.g re-sts l,:-, hr;tke ~toe. 

,!); ln~t.j.ll nrimary s.bv1~ . Sc~<;are to Sllf>f."JI't pbte yvitb 
holddcmr spring.l n~w!l ~ru idt : p ~aie •HI anchor pi!). 

(G} Or! rt:i:r (:n·akt'~. ~:~,:.;taU parking br<i.h~ ~ll''J~ . 
Ci i l :lbttdl n··.!j~:·~·,ri.l~.;~ '.;( ~r~' ... " ~ nd ~p~·i ng. S!~r:.-rt r~t".tkc·~j 

~tHJ <1f ~ .. pt·~.:.g;:. ~~Of.l:"f tP\ p't· i~·~·) ill'j ~.d.'.t~'t(~: !·.)·!\p. ~.tl.ffJL,·:·.-(~ t'·~!'ld 
goeR on secondary <,1lto~: (f;Jd:. ~-, .. ~t;;}. 

i'S) Install rNill'll sp1·illg$ ~nd ~dju.st.~r· ~prinv, in ttw 
foilowi n!-{ ~N!U(: n.:··-~ i:'ig3. fl- .;':!1') and ~~-2f. '!. 

(<.d :\.djuster ~)".Iring. 
(b) S(,t!tl!Hiar-::.- !iht)\~ rt~ l_;u~·a ''pr-ing • Lo ,:.hoe and ad.

justet' ~prin~) 
It~) Priln::~ry shoe rd.urn srr;ar. 

NOTE: AftM .~Jil'i'rl:Jx u rr,· !:n.< tr.rf!~:rl, b~ ~~·ii n:· ~ iu.·(~~ tl. l'f~ 
properly /O(:tlkd. on anchor pi:11-. 

19) Perfor m ~nii.ialbriii\e. ,,;J_:~H;tmu, i: Fe\ fr,!lows: 
(ai lh>termine ,jnm, Ji:Jmc·•d· ·"'· ?d: dl'urn- t •)- tlr <.~ kt· 

~bne eit~al'anet~ ~aoge 1 fig. 9- !JO.t. 

(bJ i:{~H:l'~ r· I;(<H<~e Hl1d f;[aN' •m l;ral-;e !ining::1 (fig. 
H-31). To adju~t, t urn $t:f.).J' wl'.o~t< t:m <J.dju~l.i~r ;;er1~w nmil 
g<wgc ju::-:t slides c,':t.•r lin! ng ~:wfau:. 

J41138 

Fig. 9-30 U11iog Orum-t,·Sho-e Ck-c-ronce Gavge 
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9-30 BRAKES AND WHEELS---------- -----------------~· 

! <:.1 Hotate guu~w :mnilH.i lining !:Hlrf[tl'e to en~urt'.' 
adequare ck•a!·I·UH:r:. 

! 1.0) If dru rn -t(H;hoe gaug;t'! i~ llt.it 1wailable, initial 
hrak(! ad.!ostrr.<~rJt rna.y be perfornwd &$ f.;,!luv:;": 

1~-.1 Turn ;.;tar wh('el ur.tH drum !;(idn& o\·er sho~s 
wi th sligc( drag. 

d ·ll With drum in place, baek off !>Ltr wheel ;10 
notr:.hes. Lis<~ bralw adjnsting tool 1:(• tum ::;ta.J· wheel. 
U::;e :';Cl'('\'v·dr1n:r l.(• !Jll:'l h :wtomatir. ad,!1~:>ter lt~v.~r c\.W/1:,' 

f r() :·n ··d1eel wh ik a.dju~iing. H at<'I!!IS hok .in support 
plate ha~ a meta: plug in it, kno<.:k o11t th e plug t.o p<:r
form adju,.tnwnr. Bt> sul'e to remove !()()"(! pillg fmm 
dr um a.nd i n~tali ruhber ()!' mrtal vltJg in :-~c~css h(J\t;: 1..0 

prt!Yent hr3.i-:e tontam ination a.fler adjll.t>t.ment i~ con.1 ~ 
plet.0d. 

(ll.J ln~lall bra ke dnans. 
~12l [f any hra ke lin~~ were di sconn etted. bl N·d 

brake:; as de.~cribcd in Brakt> System Bkeding. 
(J :n lnstall wheels and tires and iowel' veh idr·. 
(1:1) Te~t brake opera.t.ion befni'e moving \·ehicle. 
t 1.5} Perform final hrake adju~t ment h~' making a 

numb1·r of fonq~rd and re1:Nse stop:; (u;:;ing firm peda·l 
effort) until a ::-atis faetoq brakr: p('Ja l ht>ighr bob 
tai ned. 

CAUTIOK: {f' rt-h.ide h(l.-; 11UtOr/lat1c ltWISJ!t.iS~;uil!, 
do .,wt •uw fi_~ncrr.rd i'(l.'rf.!Jf! to halt re-t;tTS€' ·m.ot£ou o.(-1:eh i .. 
de. 'l'hi~ pr·oc1·dure 1n:U p;·el'<:·n!. the tl'i ilf.llMJJic: faZ)-wder.r; 
from (Jj•emli:ii!J prupel'ly, re.~>df'itt.(! ilt ·wt~;o.ti.<;fo.dol~lf 
/J('d~rl heif!lt f~;. All sf.f)]>S m wd be Wlriph:ted. 

PARKING BRAKE ADJUSTMENT- All Models 

NO'J.'E: ~i-'heel (Jrnkes ;n.u>:;t !:Je adjw<tNl pt'iot· to ad
jl,.:;ti.n{l parl:it~U bralte.-;. 

(1 i P..elea~e parking brake. 
(2) Loo:-;en lock nut:; ar e(Jil aEz(·r and relie·;r, ti·n~ i iJ ll 

on cablf'~. 
(.3) In:-pec:t. ail cables for bind;;, kinks. or fr~,yed <:(,n

riit ion . Replace defccth•e eableB. 
f4. .t 'T'igh ten ca bit's l1 n til slight d n<g is prod U\:ccl :11: 

wheel:;. 
( ;)) l...ou~~n cable::; u nr i! \\·he~!\::; r·o i."l! H~ fru~l y and t11:.• 

drag is felt. 
(oJ 'fig~: ten kJ!.~km.;t.s R!: f.qmdize!'. 
(7) Clll~~k •merati.~n of r:u·kin~ br~i\e. 

DISC BRAKES 

Model Application 

(•'loat ;ng r:aiipt-r t.YlJI~ fm~t rlit~e -~~ r~k(•S ~f.'i~. 9 .. ;;2; a rf! 
~randar1l on Wagc•r!f,pr :;.nct huP. r-d.tt.y ( .J-~r! l Tr:,•::kg 
<~.n d ~' ri: •.ip t.>:~n~i.l f,H' Ch en• kee and J:gb t -.:l tl t? r J .1() ; 

'I'.ru,.~.ks ... ~ ... \~~~rn.~···1,_;n d·ise hr:·.h:t (,(·!!i ·.~jt~r r.nHi 1 '?Ji .. ~n.~ .. f-; r: .. •· 
,. C· ~.- a~ .. ( ::0 ·.l;~'. r; ·:.!. ( 'l\ a~ ! rr I '.H~ c i ~ , .. ~.:.- cr~ j) ~· ~.r 1 ~·i t l~ f:' f,, c; :-,· .. cl "·!. ; ... 

Tn.J-:1-:~ at·~ \-!lhlipprd \\ ith al?!.:i-im:h d;~(' b t·<1k>:~ r<):.or. 

Description 

Tlw di/'i t: br ;~·;,~~ ::y&t<•nJ i:Nli'i!:;l.>: .,.r l.htt>(• assem blies: 
tbt> t: alip~~r a8f:.tc l~lbly. r.i·H: hnb <.Htd rotor assembly, auri 
thr: supfl(li'{ and :-:.!~id.J a:>51~mhly . The caliper tfig. !J-3:~ .1 
is a Ofl(!·pie('e c:H~ tiH,~ ·Niih th~ in hnan l ~id,~ containing 
the singlt?. pi;;tNl, th(' pi;;(:;n bure. and till~ bk-f:dcr .;t(•.rew· 

and f!oid inlet i·h>ie::.. 
'I'h(· pi~l!nl. ~.H)rt:' cGntains thi.• large !';ing!t: piston. the 

pis ton !'It· a I, aNI a du~ t bi.•I.\L A grN>"v·e i;; mach ined in the 
sidt•wail nt i bs~ pis t:\H': !:lur'=' t fl acc~cpr the piswu seal. 
Tbis ;p:ocYc: i;< sligh < ly tape!·,~d, being shallower towar-tl 
tbe l>ottom of th\". gt.K;\.' :"! than a{ the tor:. The purpose (,f 
lrifJI:'r!ng th e v,ro1i'· t~ i;; to r~;.:: lli.in·e eornpression on t:lw 
t•tlgc of tl1~: ~.;qoan>,.:m seai that is ~:~:-.: posed tiJ brakt.• fluid 
pres,:;ure 1 fig _ !)-B{I. 

SUPPORT AND 
SHIELD ASSEMBLY 

J41l24 

Fig .. 9 .. 32 Disc Brake Assembly 

The t0p odtrr.. Gf i:h(~ pist.on horf.\ is counterbored to 
accept the dusf.. h•)Ot ~i{~al retainer. Thf:) metal retruner 
part of tho dusl. b t.")t ;·;eat is p rctlst.xl. into the counter· 
bore. 'fhe ,,,.a,! portim:l. has a Up on it which fit.s in a 
groov.;o. Inad:inPd in tiw ou1-~>.r .snda~·.t:~ of t.he piston. 

·'fhc i~\.f(;; zyi:-$1.(,~:~ i~ h~)l!~f"~ ~:n1d. it~:. t~7··~t~f'iur ~ur!Hl'(~ i~ 
prf~,;~~~irJr! gr(~u.rd ~.)Y •. d rdr1d~··{~hl'(Jrf.\l~ ph~.ted t(J pro,·idt rt 
bu nl anc d!;r;:d.,li! ':.>urf:.kc:. 

CAU'1'10 N: D'> iii)/ -''c.ndy,r!pr:r ~':' m.rw/0~~;· th·: o~dcr 
s ~,,:fr..~c~· !i_( t.~t-! ;J!~ f,:,r!. R~vr~ .Y:_:rt.l ,~( t.ht: r,.,.,.i!fl:~i·1;-e rtir,ti:nu 
0.'· r;).t':.·l~·itf} ~J .. -.~ <jj0 ·~ief{:f r;!ilf.iti (:(J?c :) t:. ;.rif~ i1~f!~ 1'"f~ ,")ti?I •. ~J, 
t1H•] e(~er .. !. 'r•' ·J~ ·~ tf.t~:i~: !··,;y (~~(f;;:.: j..J1:;'!\u~ £r;, ;}(i~· l~i/F~··. 

I'h·: pi~~(Jfl btt! P. r:le:t.:E. rH)( ;·ont .c·.t~ll :.l. t ·i:.:.rucn spr ing; h n-· 
,q; ··.veK~· is <':l.tl:i'H'ntjtii:.:~l!y cnm(.>en:>iliNi f,·;r bY tfwlaret-
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CALIPER 

~ 

MOUNTING 
EAR 

BOOT SEAL 

INBOARD SHOE 

PISTON 
FLUID 
INLET 

OUTBOARD SHOE 

\ 
ROTOR 

J41125 

Fig. 9 -33 Caliper and Rotor· Single Piston 

al sliding movement of th~ caliper an d inr.rt~ a;';r.d p iston 
extension (fig. 9-3.)). 

The caliper a!"scmhly bas t~o mounting ears at 
each end. H oles are machined into t;'.aeh of the ears, 
with t h (> holes in the inh.oard ear:': being larger th an 
the hol e~ in the outboard ears. A g:t'OO\"C is ma<:h ined 
in the inside diameter of ~?ach holt:> to at<~onnnodate 
rubber bushings. A ~lct} V\?. is ns.st~mbkd through each 
of th<! larger holes in tlw inr)( .. ard e:W!> (fig. 9-:J:.li. The 
caliper a~semblr is att ac.h ed to the .:; upport braeket 
'"hieh is ·welded to, and i:> a part of. th e di8e b.rake 
shield. The di:;c brake !!hield <>.n tl ir: tcgra.J supp0rt 
braeket a n:: bolt eel ti.I tlll~ '5\.(•.cdng H:'::>r:r.n bly. 

Two ~p~.cial ~He1; hes.1t iltrpJ,~lrt i:'r..o! t:-: at·~ u~<i !.o 8l
ia<:b t.l; r~ (:;.;.li f}H ;:o r.b.:\ ::>U ppt;!· ~. b·:~~c:k,: r. '}'lw bt'i!;.s an: 
ins.::1·ted rhro ugh tb.: ';It>..:'; ~:; .jq ~h·:.: ~~; \;o~;nl !!Wnntlug 
ear hoh~ii of thr: t:~l Hpl~rl, J nr.k,· ttl (: Ut !'f' o:.i tb~! :n bt;~ :.;:rd 
:;hoe, ailli t h (>ll through thr: cuf ho~,,:d ears t:n l'ht:! L~~d;~er . 
Th <: tllrr.-aderl i·.•ortion of cb~ ~)o lts r •f.:ad~ are ltghtr:ned 
again:,l d10 siee'.·~ e;1ds. Th <~& ~ip(~!· i~·. chcr:. fro;(' t•.; :;lide 
,.,n t!·w >..iee·,.e:; in l :h(~ ini:',.)3!"d t~al' :'! :-tnd 0n t.Jlf: •;nt~n>;-:Ji
t:d port.iror1 r·f t.h~ b-:)lt. t.h;:H, fit:;;; ir: ; .b~ :)\';tb<•r·P'G ·~~ir:~ Ji~ 

i~: ~"t.·:~ [t t: ~·.\ >; p f;r c~· o t ~. ~ P .. !~ ;,; ,~ .• ~· · · n f. f· ... ,.:·n ~ i·~ ::· ·-~ a ::1 t! l: !'~ f n ~. 
a~ .:.~r: }fJ il l ir:.I:, ~ ach r,~SE"tn! :.1 ~~,... ( U !'t~i ~·. f. L-11.~ .:; ~ <:: ~~'= .. >.~rr., pc·l 
nH~t:li 8ii <.J~ and a ii r: i. t•g r: n:1;c:d to r.i)::· :; bl)e l :'ig ~1-ili~.l. 

METAL 
RETAINER 

DUST 
BOOT 

J4ll:U 

Fig. 9 -34 Cress-Section of Coliper Cylinder and Piston 

ln:'!tnilffd ir! the ealil:Jcr. th(~ ;-;hoe anti lining a:::s~~mblies 
straddle th..:: d:sc brah rot(t:·. Tht~ intJ,>ard and out("Joard 
iin ingdiff1~:· <'t;'; fnlkJ •;•:s: 

(1 _; fnl~tia!'d shoe ;md i in ing a.rf: .slightly ::h ic:h:er. 
(;~) {h.t.hon.rd ~f;o~·..; h<:~','(: bet~ t -ovt!r i; ;,r;:, a t te)p (~ nds 
t;i J fjurb·J;~rri .-.?h<'H·-~ ha{.r ~, it:Jt~t- ta.b at bvt1~')!,!.! of ~hu·.~ ,. 

h~nt f.\1: ri.ght :.tugie to sbot: .. 
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9·32 BRAKES AND WHEELS -------------------"1 

NEW 

WORN J41127 

fig. 9-35 Piston I ravel- New ond Worn linir.gs 

1: -tj In board shocl ha~. t:<i r:'i on lop which fit on~r retai n
ing boll~. 

(5) Inboard 5 h'H:' h:1~ noteh at top for support spring. 
A wamiag (w~ar) scn-;(!t, a strip of flanged metal, is 

att.adwd to tiH' bad of all di"::c br·ake &hot'~. When Hw 
lining has vvr;rn t~l ll11~ point of rep:ac:.erntmt. th' t>en11or 
ronta<:.ts the rotu:· sur f::tl~e and :m a.kt>!) a highpitched 
scre(~chi:ng or :;;craping noi~c· ·~·arning rile drh·er thai. th e 
~hn~· ;.Lnd hr. iq; <•':>.:.(!trlb!ie:z. ~v-c in n·~cd of r !'-pi<l.Cenwn t. 
(f i)!. 9-ili!"; . 

.t\.n ihspf:.r:it"?T! port i~ P~'\Jv·i<~r·d ~it. th~ tr;p rnh.ldlt! of 
the ~!aiip(:r· <~:~::~big t.u f.at ili:: .• i.(: visi:al [n~ pt.>ct.i\.m •jf l:;J

ing ~on,J;t;,)n a.nd !.\;·) i.eg·tf.,·rot~•r :.dignm~.::nt (fig. !1-3'i'). 

Operation 

The :::i~~nifka!:>:. feu.w re· !if th~ "!t:gle-rJisu,n .~ali~c:r 
t)j)~r~i tit)rt 1~ thal \i: i5 f!·c~('' ~.r.· .-;1 :,Jp lattr!tP:v <.HI the 1 ,_,l(' 

;n(J ,!f· th·;~~ ~h>i.r.::~ ... ,,.J ... t(·Jl t~·:~"~;~.d h~~ .. t_1 ::he .~u ;·)p•)rr hr~~ .. cke~· .. 
·~··.~rr,: .r rt·' .!) .. ·?i) £·l>'\';1,·\: f:.. o.'iH!Jllf~.((~ *~e~.'~~.~'.- :-i('L··!. it'r (if u·H~ 

; .. ic•a t:n~·-~ c~· .. ~~p~-~ ·.·> ~i.!ld th(:; ~··:·.~rf.·{~·~"1 ;tt ;·.~·t:, !" ,.·. ·.~· he:~·, th r: hrit k.i~ ~ 
a;c· :n.ipl;t:d. 't.:r~J!l appii(l}l.Li:n.t r:tf thE· hrf.lk(!.), the ttui.d 

\ 
WEAR SENSOR J41128 

Fig. 9 -36 Wear Sen~or Location 

Fig. 9-37 Caliper Inspection Port 

pres:surt behind t lw pi~to11 inc.r eases. Pr•>.:>,sra't?. i8 exert
ed <·quall r ag<tinst the bott.orn :·w rfao! of ;:!1\~ pi::>ton and 
also again;;:. th 1~ ~lfJttorn ~:a·iace eli the piswn bore:. 

'l'he p~ssur~ nppli!;!d to t.hc piston i~ transmit ted to 
tbt- inboard ~h<''•-' and lining. fo:-dn.g t he ii.ning against 
t.he inboard rot.•)l' surface. Th~ pmHsut·e a.pplk>d to the 
bottom C~f th€' pif:\ton bore foreP.H the caliper to slide nn 
the mounting bolts, toward the inboard side. This in· 
w.'lrd (to·ward the vehicle) mo,·ement of the culiper 
cau&'f. the outhoawl section of. the caliper to apply pres
<sure against the back of i;he outboard sh(Je and lining 
as~cmbly, forcing t.h<~ linj.ng ·~g>.rinst tlH3 roto:r sur{ac.e~ 
wH:.h im~.rNI$ing for{!t.>, hringj:n.g t:bt~ 1;ehide to a stop. 

A.n:) <•r.•;:. :: inr:.inr .:w 1'!~11:!1.'~~-:< of f· r~':'.Ft::r': •:>1~ r:J-,•.! '.)ntkt': 

p+·d~!l l.:a'.'ilf.:[~ •-:on! -:;' :~ ,:( ry sh:f.hi. r,rtlY'i ~mHIL vf tb: f!ist.:;:! 
;:1.nd talipc•r. ·cpun n:ll~ast· oi' ftle pO:!i ial. \'ht· pi5tu r. ~tn1 l 
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MOUNT lNG BOLT SlJf'PORT PLATE 
CALIPER SL!DES INBOARD 
WHEN BflAKES Aj:tE APPLIED 

OUTBOARD EAR 

CALIPER 
ASSEMBLY 

ROTOR 

FRONT 
Br\J.I.KE LiNE 

PISTON SEAL 

J4l176 

Fig. 9-38 Disc Bralce Operation 

caliper return tc a rest lHO.:>ili(Jn; t.he pads do not retrad 
an~' appreciable di~tanet~ from r.hc ror.or. This proYides 
the advantage~ of improwJ brake responsB. n:dueed 
pedal travel, and f<~~ter gl~n·:~rat'ion of line pre:::~urf.". 
Dise brakP.s abo provide good fade resistanr:e with fast 

l th l b ' . ' . rceover:r, anc . e s we::;, emg a! Zt.•ro e!l:;u'anct>, w:p\! 
the rotor free of any forei):.rn lll<.l.ttf:r. 

As the linings we<:Ll', thf~ pi::;v~n ext.~nds farih•·r out of 
the caliper bore, and the caliiwr repoflitinn!' itself on the 
mounting bolts to mair.t,ain th<~ lining-;.; in proper rela
tionship with r.he rotor. The c.aliper bore reeE<iv,~s addi
tional brake fluid to conrp(:n~;~tP foe lini1~g we!H' and the 
n~ftulting longer ;jXt~nsion 0f t!w pi:~ton \fi.bl;. ~~-:J;:lj, l;t 

thi3 n1anner thP. caliper a:;.;;~.~mbl;.- maintainA th~ in
board and outbuard. SthOt~ and iin!nH in ;,he proper rda
tion~hip wirh the rot•Jt' ;;urfas:(: t~;rnughout. t:Je full lif·~· 
of' the linings. 

DISC BRAKE SERVKE 

Disc Brake Shoe Replw:em~n1 

(.!.) l)rain t·wo-t!~irch; (:,;f rl,e hrai;.e f'~uid ~)!.,1· of frt)f!·~. 
resen·<,ir. t.'-;.;i~ bleedt>r ~.erew ;Jt t~.i•.1 fn:.1nt. u•\tl,;~ ).!<.':'\ tc 
drain fluid. 

t.2 .~ H.<:~.i.~}(: '/f~r!.c.lf· \'..'!~:h l:<~ist lJr f1(\\_)~· 5~H~k. i.J n~){ff .~a .. ·:k 
!~ r..f~(!d, ':tt.:~i~-r~·)~'! .· .. t.:::h:~'?'!(~ 'o'l:ith fr~r:~,f' .:,i~~.y·,r.~.,:i. 

;.~:r~ f:r:JH('Vt.l. fr.~:·.!1t ·;:~r.~· f:P·~ , •• r-fi t.~rf~ ~::~~~<:'!ni)~:.t~~~. 
{:1} P:~r1:::r~ (~·[·t~.\·.·\·~p ·~·r:·t (~J:'.?~.\· ·~fh!:· ·~· ?.~.H ~~)c~~j :~n..:i '.!f 

~·.-L.!.rnp ~n<.;tJ ld .:ont ni·t. J.: r.;cj.; c-f ec-1 ~.: :: .. <~~··. =~ .. ~~:\·~ ..,,~ .... ~- ·r~ ·~·l ~: ~HJU ·id 

contact meml part of otlti_H.J<U'd shoe~. Tighten clamp 
until taliper rnr;vc.<: far enough ro force piston to bottom 
i,f bore (this wili back sit!;c,; off rolnr .<;urfaee, casing lin
ing n~mov~J!. and in:'>i.allation i. Remove C-damp. 

15) R.emoYe both o:Hen head mounting bolts lfig. 9-40) 
and lift caliper off rotor. Re:st caliper on front spring or 
other suitahl.e support. Do nnt aliow brake hose to sup
port weight of caliper. 
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9~34 BRAKES AND WHEELS -------------------,.1 

Fig .9-40 Removal of Caliper Mounting Bolts 

(l)) Rc:mo ~-e h(Jt.h shot: and lining <.~.ssemblie~ . R~mu~·e 
snppor! spring fnnn in fXH:l.rd ~hoe. N'cM~ s pring po~ition 
for t:o n-~~d inst.tJlationlater. 

(7 1 Ront)\'1~ s iee\'eH from inbt;ar d ears of ea.iipec 
J{e;nov~ rubhn bu:;hing:; from a ll hol e1:1 in t~iiper r ar:=;. 

{8) Clean all mouilting holes and bushing grooves in 
the <:.aliper ears . Clean moun t ing b<..•lt~. Replace bolts 
if corroded or. t hreads are damaged. 

NOTE: Do rwl: ll.'S(i abrasivm1 on bolts - they wUl 
destroy the protecth.o<! plating on the bolts. 

Fig. 9-4 1 Conr~ .. Kemoval 

Wipe ln:>ide of cal ipt~r ck;tn, including cxt.f.wiv r of 
tln;,t bcH·•t . J n ~ p(! C't. du5t boo t fo r r:ut.s, crad~g and for 
rn· o~H::r seating in p i ~ton bo rt-. If t!Vitknee of flnid lea.k
~ge i~ noted du:-ing inspec t ion. the (!al ipe :-- ~honid be 
(,verbault-f!. 

l\'OTE: Do not ~~~~f.' colil1il'<-!8$t:d w> f•) r:t(~u.·n ·:·~~. sid1? (•f 
calip1; r o.s i t mtvy wt:::Ctd tJu:: d.u.~f liOIJi .'>(:'ilL 

i91 L ubrk~ne ne w bu;;hing:>, slee;'(:s, ht1 shing 
gr(loH'S, and :.mall i>nds (If mounting bolts wi th ;t sili
cone lubrir.am:. Tn\ltall rubber bushin).fs in all ealipc~r 
nwtmting ear~. 

CAO'l'ION; Dn 1wt reuse old bw~hiti[JS and ~lem!t:R. 
Ordy neu: part8 should be ·used to &llB?J.re that tl1l~ 
calipe1· will r''P(m~tc: ])'rO'pe·,.ZlJ. 

OOl Install sleeves in inboard mounting ears of cali
per. Position s leeves S(! thal sh!eve end faeing shoe and 
lining is flu:;h with maehined sur far.c of mounting ear. 

(1 t) InsLall ::>uppon Sf)ting on inboard shoe. P]a('E' the 
:.;ingle tang end of the s pr ing ov1~r the notch in t h e ;;h()e 
(fig. 9-42). 

(12i In:stall inbom·d ~;hoe in r..aliper <fig:. H-4a·J. Shoe 
must lay flat against piston. B~ su re support spring i;; 
fully seated in piston (fig. 9-41 ). 

(UI) Insta ll outboard shoe in ca liper. The cars on the 
shoe sho uld rest on top of thl~ ears in the caliper. The 
bolto m tab on the shoe fits in t.he <~utout in the 
caliper . Be sure shoe i~ ful ly seated lfig. 9-40. 

WARNING 
SENSOR 

LINING 

\ 

SUPPORT 
SPRING 

f ig . 9-42 SYpporf Spring Installation 

J41i 17 
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,.1-------------------~ BRAKES AND ~/HJ:.EtS 

(14) With ~h<ws iu:ttallt~d. po~ition calip..=~r over rotf.\:'. 

Lim\ up mounr.ing hole~ in t.:tlivHr ~lad suppon brneket 
and in~ert. mour.ti11g h(,]t.:;,. Mah~.~ sure bolts pass under 
!'Ct.aining t'fll'~ on inboard \>hoes. Fu~;h (.h(• bot!.S ~hrouglr 
unlil they t•ngagt· hok~ nf nuthoard siw<: and r::..liper 
~ars. Thrt'ad h(1lt;:; inw sti pptJrt hntt:k<::l a ad t :gh li~n !n 
::\5 foot.-pou nds of torquf:. 

llF)) I<'il! mal':ter (~.dind-tr with hrake ~'l>.cirl. and pump 
brake pt!dal to &BH1 sJ·,~_,.r~. 

llfJ 1 Cse chJ.r.n·~l-lork j:ilier:; to bend 1 dind; I both 
upper ears of outboard ~;1•)(~ nntil radial elear:lnce I:Jc
twe~~n ~IHw and ea.liwr iR e]irnin;Ht~d. 

~OTE: Outboczrd shoes with formed ears (LN! de· 
si{?ned {m· original inslalt.atirm only and are fitted t:o 
caliper. The shoes should never be reliued or recon
ditioned for insta!la.tion. 

07) {n~tall wheei and tire <'ISSOinblies and lower 
vehitk 

ll~) Cl:wck fill level on :na~t.Pt t~ylinck1·. Add fluid as 
required to fill mastf:r r:ylincier to within 1/:J inl!h of rim 
on reservoir. T e~t bral\e operation bt•fore mov in)! vehi
ch~. 

NOTE POSITION 
OF SUPPORT 
SPRING 

J4ll18 

Fig. 9-43 lnstC~Iialion of Inboard Sho~ 

Caliper Overhaul 

(lj Drain f:.t·u·t.hird~ of tlw brakfo !'hid uut of fnmt 
resenoir. t:sc !:.h'f~d~·r set~:••;\' ~li ~;utiet l.(• d~·<: in 

(2) .R<d5e 'ia;~·;!t_~I(:: \,·~.ti"1 }~1iU· .. :··: (h:· n:,(ll' j;-~cL. If 1lrK:t' j:-J.rk 
l~ ~.~st~d ~..:rpn~~ \.'~:.·hie·;.,=-··,.\·~; h fr~!L.n•:. sr.··i1~r·::~. · 

~:.~) Rer::lf:Y,..e '~/~lce~/ti,:P. :i;~st3!~1t:~·!.':~;::. 

141 Bottom cnHpe1 pi~t<m witn C.d~mp tfig. ft..:.~Hi. 

(;);Clean I:Jrakt.' h•J;;e·~G·ca~if)-2.1' tfillnl.'ciir..n U>(tl'O:Igh
l:r. RPn:Jv~ hc·~•:-l.•:S e~dil,W~ b1)ll .. CJ'ip (•!' lf•Jii: t:.pr:n eon· 
twc~ri(Hl:; to kn~p •.J•.n di~ '. D;~"~:ard i:'lfif•e~· ~~~:"kt~ts. 

t f)~ R(l:r:·let./f.~ ~.:f~~ir!!::~· a·~.'~ 4: r.r:h·i:·.: .'.7 ·;t~ l't:;·:1"J()~.,.~: ··~hnr:.~ ... fr<.:~.~:r: 

(~~~ i i ?,tf!r. 

f.;.~\'( ?1"'1() 'N: tr .~·i:· .• ~·.:·...... ~!. ·J-: ~,.; ?:·~:~ •"(·:·~ ·,(;·• ~. ]; .. ~ t:' r if: ;: ... ;.::(l' t. ia!~ 
•'n w!.ip(:r. 

(7) Clean calip\'r ~xt:~r.i.or wi(;b o::!.•'J~.,n hr.s.~!~ ;·;:;ti.d. 
l)rain rC'sidu!d. fll.t'id. fr{irn r:1:t.lip!.':~·. J?J.:~tf~t! ·.!~:J .. l~J)'::.r ~~'n 

clean work surfac.i-!. 

\VAHNI~G: Calipe1· pi:~ton r•:-.1w•1:d r.·:•Jt~i;"l?·il· ~:.:~.:, o'.t/ 
conqJressed. air. Do nnt., t.t.r.de~· Wlj' .:~r;>< 1-:r.:,ta,•:,;e~., 

ph!c:e fingers in. front o/pi.-;t:m~ i<t an ar.:~l'mpi to c:•.rt~.;l or 
protect it wiwn r.pp!ving cnn:p!l',<;t,;,·,t ,;~ii to i"l'liW/ .. ·c 
pi.~i.on. 

(~~q Patl the int(·J'i(d:· nf thf.! /,:;·tUpf~r .\,lit.h (:i·~·~i.H :qh{,p 
towels. Jn::;~l't. :dr ;·;<~~~zit:~ i,m,,) i;1 ~(:t iwl'!. in c!llir . .:-~· :~.nc\ 
gl:'ntly afJply Hir.' fH'('-;l~tE"E Oll :i)lSt•:Jl"i t.::; Dl.ii~h it <.:.!.It ·~,r· t~tE'· 

bore (fig. 9-4,fl. 

CAUTION: To ehmin•t}e po.<~sii,te p·iii{•:?1; fi.a.ni.UW:. u:-;e 
only erwngh ai1· p•·css·u·rt' h• 1''WiA p•:.~Nm. ''1(( ,;_~· tvne. Do 
not hlo1-c pi:-;ton o·;.!.t (Jf bore. 

{5.>; f'r;.,.. ~ln~:t ~:·,}~.r~: (:r;J ~ .::., f o~}t· ·:' · .. ·.:·: t.~·. ~·,< ·t+·~v~ d 1·: :.:(;r ,:· fi~:. ~.1·· • 

·lf;~. r._;,;;c •.?·).u·,jc·n ~t·;:;r.':·.a~r ~·~~~·:; i:~:)~:·r·~~:·.:cr~ u_. p~c·'...,~'"•: 

;..:('l*ti~.<.:hin.g· .:JOl'~.; .\)~~.t(J~\·:l :~H·~~. {::~10\: 

t .. l~n .Fcerno··.1~._ p~.~~u .. ~n .~+·~:::j ftc t1~ ,.~;~:~~/.tn i·.,,.:-r·~.~ ~::.n.~::. di":.u.::Hl\~ 
s c~ al. th:. ~: u n 1 y rH·~ n ·- :.:f·r n ·.- •. ,!]in;~~ 1 Hip: e..,,.~."· 7.~~ :: u {* h ;.:~.~~ ;.r 

p1-.:ncJ~ t,~..:r>rJ(~l.~·n ~~ttc.k .. o.~·· f.'!l~~~·:.: ()f ~;lc:~(!i~ ;~ .. ({'1 ··f; .. ~h)·lC: ~··e~d. 

!fig. ~.~-.:jJ-l:. IJo PC~. ':~·: . .e .·a. rn.t.'J.>ll ~: .. n··i fH" ,,i:ni1ar ·:Jhjr:!.:·r. ··:..:• 
rt~tn;J\'1·~ .. ~eai. :.! . .:-';' t .. (P,"'~ ··.n:·(,·· ·~·,~:; ~:.~:-:ra:t~·hetL 

;.1·1 ~ f~t~t~ t~·~: (·. [J~"':(~~·~l:·;~· : ... t::.::e·;,r. If.r~il·'-) ,.(' ::::--·.·~~ d.t~l;.~::·Lr:·; 

·~:lf'C.\:r .. ~; ~~.n·:l ~·~.i ~.d:r:·l· b ~r.,··.b ~.r .. g::~ ~! ·~·-~tn .~:·lou·.·; ~i·;~c-~· ·~~·J-.1'':~. 
~~~5~ .. ~ (~h:·;.J.a ·~~~. L'~~:tr~. ·•vit:f: r:)f.·,;~ .. ? ·:, .. ·c,j.·: .. :: f~:.t~J. r~~~1·s· -::~ut 

aH pa.:..~a~~e:-; ~n tnltiJ: .. l·~- au~J ·bh·~ed.cr.· -··.~)·1 :.'~? .. =L:o,r·: <Jn:~1 •)rs 
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9-36 B~AKES AND WHEELS------------------ ~· 
anc! fil t1:red. C't'•rnpreBscd ;tir. Hcpla.c·e mou nting holts if 
torrodt~(\ M if t;hl·et·L(h: an· damaged. 

CAt:'l'H.)N: [)r; •lul 'Tlh"rrtpl. !11 dea·ii. bolt.s il'ith ah,·a
-~i~·~·s . 1:x th.e r)tnied i;Nplutino ·m.ay !J,~ rnn(idf!.d. 

~~xamine pi~tun for ckff~tt::;. H1~pl:.l<:~: !Ji~lon if nicked . 
~cratdwd, COTr\)d~d. or prOl.('.din~ fll~Lt.ing has \\'01'!1 Off. 

Fig. 9-45 Dust Boot Remova l 

J4J 130 

CAUTIO!';: .L.i,J ~~~A fl} /f.;rti!J !. to r11j'i.nish pi.<d.on "i!i O..l!/1 
IJ'U y. 1'1t li' (r!! t~ id...-.. di11 m f tt: r is Nte;· ::'(!ttlinr.; S1.oJo.~~(:: tn;il i.-; 
·;n (J.nv r<rc h_,~.twi t,. ·,·~: ,..'! c!o ~e !.o!<'r'l.•:n,:e.s; n·m.o(o} of lh oJ 

lr. id;e/.-cli.t"(.'"ii'U· j..i/ifin(l ;1·i/! fJ:·;({d (·o ,m't ti.n!}, r"'.ASt7..'flf:J, \UI!!. 

l't'(;>Hw·• I coo:. I.::! <•' '~/the p~.·;l.tm ;,, the pi-:: irm bt;•l'(1 

E::.n ~· t'1 ;a•·· th -~J ,~.J.tr·;·~~.r' ~:.t:~. ~<\f1. ~ "cr.-~ f( .. r ~ bi~ s~~.In~:.- <:!~ ·feets 
a:; tb'~ pi_;,t:o·n. ··r.~··: !·. t~,!'e h: ~·)~ f.il::~ !,.·:·d .. :{.n~~ rniT~.)r s~a..iu~ 

ilf' CO rT{)i)lC•'C: .::;! ll he fV>i;~;hP.rf •.v::t.h Cr.'(,(: US d Mh. 

CAUTION: Do not ·~.s<- !!l>it''l'f/ clvth or ~;im.iln1· r~hm.
.':li.ve~ tm p(ston bore. ft' bOl'C d(11~/! not de<Ut up 14•ith ao
cwl do I h, replnu? caliper. (::l.eu·n u.t.li:per thorou.[!fil/1 
·wit.h broke _flgi;/. tf bon·: t.NM> poh~hed a·itf.. crocus 
doth . 

(1:3) l.uhricate bore and new seal with brakr. fluid and 
in~tall Sf~U \ in gt·oov~' . 

i U ) Luhric:atc pil'lton with hrakt~ fluid and install 
nt?w dust boot on pi!>ton. A~semblc dust. boot into 
piswn groove so that fold in hoot fa<·es npcn end of 
piston. Slirlc metal retai m~r portion of dust boot over 
op(m end of pi8ton and push retainer toward hack of 
tristan until lip on fold st.'ats in pi:; ton groove (fig. 
9-47.1. Then push retainer portion of hoot forward until 
boot is flush "vith rim at "pen end of piston and ~nap~ 
into plac:e (fig. 9-4H,I. 

(15) insert piston in horc beinJ.; ea.reful not to l!l1:)cat 

the piston seal. Push piston to botto m of bor'e (requires 
50 to 100 pounds of force to bottom piston) . 

(16) Position dust boot retain<~r in countel'Lore at top 
of piston bore. Seat du$t boot retainer with wol J~22904 
(fig. Y-49 ). 

FOLD FACES 
OPEN END OF 
PISTON 

-· RETAINER PORTlON 
OF DUST BOOT 

LIP PORTION 
OF FOLD SEATS 
IN GROOVE IN 
PISTON 

J41 J3l 

Fig . 9-471nstoll ing Dust Boot on Piston 

OUST BOOT 
FLUSH WITH RIM 

Fig. 9-48 Snapping Dust Boot into Place 

J4l IJi: 
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,.. ------- ------------BRAKES AND WHEELS 9-37 

TOOl~ 
J-22904 

Fig. 9 -49 S~ating Oust Boot Retainer 

J4l1 33 

CAUTIO:t\ : _"¥fdal r ctaiw! ,. porh.~_,n of boot u1u.::; t li P. 
I? llf"'nl1t :>P.'lied itt. (;(r!ui!'cri.JrJre IJ.nd fit lw/m1; the f(J,ce 'Jf 
l he ,:u liper. 

1.1':') Im:tall bleNh~r sc.re'.v. 'l'igh t•~n to 40 to 140 inch -
_i)(lllnds torqur~. 

(.18 • C:o~ll~~·c:t hl't:Lkf' line •.o (·aliper using new c•>PPf.·l' 
gaks~~ts. Tighten !Jr.dt 120 ~<.~ 200 inch-pounds turtJUe. 

(Hi i ln;:;(:ai! ~:n;.r;:, ~Je .. ::vec;, :wd rubber bushings as out
lint>d under Dis<: Brake Bhcw Heplacemcnt. 

( iO) Iust.ail raJi_;-,er over rotor . Seo:.:ure caliper lo ~up
pMI. bra('ket as Oi.ltii.ttt:'d llnde r Di~(: Bra ke Shoe R·~plac
.ll'ii~ n~ .. Tighten moumir. g hoit.~ V1 ~:5 [f)Ot.-pounds t.orc1uc. 

~21! l31<;>er.\ bn1ke'' .:t"' ();1Uin(~('! in Bri:.Lke System Bl ~:~:!d · 
in~;. 

f22' In~daH "~··fit~£ :. i:t.?H:. t.tr~:: ;{~~r~rrd)}1'}~ and l•J't'P.r 
~ .. l~h ~(' !.> 

·:2::;; 'J. r::<l\. orH.k·; 01.1·:~1 at~•)i'! 'f:.;·{~H··~ ch;·,;!r:g •,: (:h;de . 

Hub a nd Rotor Assembly 

'l't:e ~; ut and rotr.or a.,;::emlli:.· ir-; ~.:r~( as a ~ingl<• un it. 
T'l;.., hub ~~·..:tit.· n t-o)ntain~ Uh~ 'Vh•:!•;' h.~.:~rir,g.'- and wheel 
!'r;cr~mt,ir:;::· ::;n:d.;. T~f- mw: H '\:t:<Jn is lwliow east, with 
irtte~~r·~ 1 ~:~~1ntit~~t fia ~J .. r.r1d ~ := r"•)'.: !d(:.l:~ thf~ t.(rl.t1.41t:l ~urf:tr.e 
:'\~r..i r; :~t · .. vh:r:h 1.he Ji,;:~( l·-r·~·dt•~ :··, h<•'''~, .:;r•: ;~pplied. The iro· 
t":\~~~ ... 1.: Lub ~nd r·r~t·.·~· :.:.·.rf; ,~·~ .!" \.;{. <:·; ~:·1 ··j$ a:r .. ass,·:~rnbl~-,:; if ~o·~\ .. 
t h '=·~r it'! ~·;t.;h~·; ~o:~ ~··)UD/.'~ f.n b~~ \:'iefr~e ·j·,re, rht.:~ (>::~ :rt pii' ~..:·.· ~:1~~ ... 

::. e:~ n·.hi? ~:h:r>t.dr';. r}.f! l'r~plti.t4:''1 . 

Rotor Se-rvice 

Rotor service i!l of ext.n: l~le imporh-Hl(:i! ~inc.e r<Jtor 
wlerances must: bt~ f.!(·.<~ u rate t,,j ens~re prnpct· bt·ak~ 
operation. ~ervi<:e prO<.:I!du rt' in\'(;}vf~<; three bask steps: 

• lnspect.i(ln 
• .Mt'a~o re.nwn t 
• Ht~f!nishinl;! (or l't'p1aet~m,<.nt wht'rH indicated·; 

Rotor Inspection 

Chr-<'.k rotor for :;ut·l'aC(!S <Tack!?-. nick:-!, brok<'n coolin~ 
fins. and ~coring of both contact ~urfaee!';. 

NOTE: So1ne .~cm·i·n.oof lhe S!.P:(Oif.'l? 'm.a.y occur dw·
ing nonnnl u:-;e, S1;o1·iur; th(l,t ~~\j fJJJJ.:.> 1:ru.:h deep m· le~:; i . ..,: 
not detri-mMI.la.l to bmkf?. c.>pemtirm. 

Rotor Measurement 

The rotor sur:faces must meet t he following 
specifications. 

NOTE: lf rotor b'ra.fcf:: ~~·:r:f(l.('es is hea:t•·ily rusf.ed or 
scaled, dean both .«·l~:rjiJ,Ce8 mi a di1.-1c l.n·ake lo.thf:, 'USI:rt!J 

jlu.t s£m.dino di~u!S, lHjilre a tte'm.pti.n:; meas u r'e'Yit-e'/1 ts. 

(1} Hub--to-Rotor Squareness. B(1th surfaces must 
be ~quare with bearing <:up centedine within 0.008 in{;h 
(totali, ct ial indicator reading. To eheck, moun t hub and 
rotor to lathe using b1~aring r.ups (fig. 9-fiOi. 

CAUTION : Do not mm.t.nt 1011!. huh surfuce!>. 

MOUNT ON 
BEARING CUPS 
NOT HUB WH EN 
MEASUR ING. 

Fig. 9-50 Che<:king Surface Paralleli~m 
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9·38 BRAKES AND WHEELS-------------------

(2) Surface Flatness (Taper Va r iation) . Both sur
race~ mu~t be f1at \Yithin O.<.Km inch ftMal1 dial indic:<t
tor runout. Failnr(::! to meH this ~pccifitation indieah?.r-; 
surfH('<~ tupering, whieh t'~m (:amw !!lwcs to >ve:u· on an 
angl~ t.fig. !.1-;)l). 

(:.~} P arallelism. Su.rfacl:'s must bf: parallel ·"'·ith in 
.003 inch t total), dial ilHh ·at(ll' runoi.it. Rotor surfaCf'b 
not pandlel with.in ~pecificat ion\\ ill cause t->hoe~ to 
'n~ar on an angit> (fig. 9-52-J. 

I·!J Lateral Runout.. La tet·a.J nmm1 t m uH not exceed 
0.005 inch (tot al). Dial indicator runout, with 
maxim um rate of chan~~ not to oxceed o.mn inch in ;W 
d~·gret'S (l'ig. 9-;)B). 

TAPER V ARIATION 
MUS T N OT EXCEED 
0.003 INCH 

Fig . 9-5 1 Checking Surface Flatness ( Taper Variation} 

THESE SURFACES TO 
BE FLAT WITHIN 0.003 
INCH VVITH RESPECT 
TO BEARING CUPS 

Fig . 9 -52 Che-cking Su rface Parallelism 

F.X('f!Ssi:.··l:' rl.l1HiUt will cause t.hl' rt>tor t o wobble and 
knoek p:;;ton bad: in to calipt't' c·.au~i!J.~ inno:.·ased pedal 
t. ravd, Hnd al;;.o (·a\Jt<e nni~t: :md viilr:.ttion. Wlwn t·.h et:.~l< 
ing lutc r:1!rurH)Ut. be sure a. ll pi a~· is !'(~mw,:ed from 
wheel bearing;;; r.hi!-l applit>s if ehed, i~ rwrform~d t)ll 

veh icle or on u i::;c brake lat.ht->. 
(5) Thickness Variation. Total th i<:kness Yariat ion 

:lt any radiu:' must not l'Xcecd .001 indt in 3fitl deg.n•t:s . 
lise pair of dia l indieal.ors or rni<:J'ometcr w obt.J1in read
ing. 

Varialions in rotor thicknes::; ""'ill (·au~e P~'da! pulsa
t ion. Th iekness mu~t he c·h ecked ~t a rninimum nf foul' 
points around Lhc c.ircmnfer<:'nte of the rotor. All 
measurm:nents must be made at same distan(!e in fro m 
pf)ge of rotor. See figure !~-i)4. 

Rotor Refinishing 

Resurface rotor on br<\ke lathe usin g fl al s anJ ing dbtR 
on ly if scoring is light (0.015 inch deep or le?.:3_l, if ro tor 
su rfaces have heavy rust anrl scale. and only i! rotor 
mf.'d~ all measnrement specifications listed i.lnder Rn
tor !1-Ieasuremcnt. 

MAXIMUM RUN 
OUT 0.005 INCH 
WITH MAXIMUM 
OF 0.001 INCH 
IN 30° 

J41180 

Fig . 9-5 3 Checking Lateral Runout 

Fig. 9-54 Check•n g Thickness Variation 
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,.1-------------------BRAKES AND WHEELS 9-39 

Refinish rot,r,r 011 di!!C brake larJw if scm·ing is 
dct~IH<r than O.tn5 in\·h, or iJ runout, flatn e~:;, paral
ld hnn anJ ;h il~knes::> variation CXt'i!.ed ~pcc.ifi<~atiolls 
listed umkr Rotor .Mea~uremenL 

NOTE: Ntd(if' fhdsh slm11,ld b(' ?0 to f)(j -,, iao-iHdd'i; 
on.r.l not. D(:: d;i ,.·eMimwl. !l,hcr /tr.rll'ing the r<if<:tr· .,:;-; '" di:o.c 
!Jmk.e l11 tlw, _rl(J.t .'iO.'tUh'•l·i/ di.sc:s ·"' lum ld he •u..•'1:d os u firi.,d 
str:·p 1:n the rejirJ!.iilhiit[J procHl ure to ·1>rOI:ide the d-Fsired 
mit~ iY.J.fi'tl i~h ru«l c.<YJ.<>s-lwtch po.ttern c)?l the roto~· Sli.l'

.fiw: tfip. fJ-5:5 I. 

·· ..... 

Fig. 9-55 Correct Surface Finish - Non-Directional 
Cross-Hatch Pattern 

Replace The nrtor if refinishing will cause the rotor 
to fall below th r~ minimu m lhiekness ~pacificat ions as 
folltWiS: 

Minimum Thickness 
after R('fi.nishing 
1.2:30 inch IA C<:cptable,l 

Replacement 
Thickness Specification 

1.21;) ineh ~DiscardJ 

STOPLIGHT SWITCH-CJ MODELS 

The stoplight switch is attached at the pedal lever 
end of the ma!lter cylinder or power unit push rod and 
t:fl.nnot. IH; adjusted. If, aft.er normally releasing the 
p<'dal, tht:~ F'11,;t.ch remains on, dH:K'k ft>r h'i:nding linkage 
or pi·vot pi.ns. H switch is d.cfc~tivf~, t<>place swiLch as 
an ass,~mbly . Do not att8mpt (;o repuir. 

STOPLIGHT SWITCH - Cherokee, Wagoneer, 
Truck 

Tl·!.r:? s!<)p'.ighl ~\vir.dl :,., :Hi.'n nt.=:d tin a ilangc~ atta<:hC'd 
ill tile 1::rR.~ . .<'~ p~:>dJ.i,) ":'uor::crt hr.;.•;k~t (tig. 9..:'-t)} i\ ~.:;n·:r;g
jn:..~ti,~c! t)!·;xr,~~{t;¥' l'n t~·!r~ ;.~\vite.h rnt.lk~ .. ~~~ ttl~ \~ ~)tf:?:.k~~ t.n~ ~top .... 
!igh t c:.lw:i!'. 

Fig . 9-56 Stoplig ht Switch location 

v\'hen th<~ hral~~ prda.l i~ in the l'(l}eased PO!:!ition, 
the pedal an n cun t~~ds t iH: switch plunger, holding it 
ir< the n:ff position. When the brah pedal is depressed, 
the sp!·ing-lt.>ad<•d pbngc~r extt>nd.s \.,>ith brake pedal 
rn•)vement. until thl! switch is in tht> on position (fig. 
9-57). 

t "-'0. - (•·' .. 
l'-"-1 
1"'·'·1 
/i f~.~ 
I i rr , . I 

PEDAL POSITION 
WHEN ELECTRICAL 
CONTACT IS MADE 

RETAINING 
FINGERS 

SWITCH 

Fig. 9-57 Stoplight Switch Ope,.ation 

Swit<:h Adjustment 

J4115J 

i,i) Rt:ll:'asl' bt·a~ . .:.- pedal m its nt)rm:~l po,;,iti,Jn. Gn
honk rdainir;g fi.ng~> !'~ th:::l. gec·.,re ;,vire h arness r;lug to 

switch ~u: d di:>.;:-t:• f.ln i:ct -.,:ir·~ har:ws!-1 vlug arrear. of 
f\\l:hch . 

(2) Adjm;t ~wih~n ~J:r n ;rping in or out of m•'!llnting 
brw.:kct . S·•\•il.di f•li.l~;~!t'l' ~.b o ;J ld be h or--; p<)Sltit.tll and 
;td.iv~•t ~· l:lti)Jl i:-:nn ;.1;; dv.· t· :~/{< i:'J fV?. iw~h <:;( brakE: pedal 
t nr•: .-t. .J\le.% ·;.!1\' (lf:ci ;i.l t": <.i •• t>:l fro:c:, ·~~m.f:·l: ,, J' pi:<.l;,:!! pad. 

(RJ Cl)nneet \4:· ir,·: hrtr :n·s~ !Jlli.;.! . 
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9-40 BRAKES AND WHEELS -------------------,..1 

BRAKE PEDAL AND LINKAGE - All Models 

The one-piece suspended brake pedal is connected to 
the under -dash support br acket by the brake peda l 
shaft. The shaft serves both as an attaching part and as 
a pivot for the brake pedal. 

The brake pedal linkage to the master cylinder piston 
(or brake booster push rod , if equipped with power 
brakes) should be lubricated and inspected regularly for 
binding, looseness, or excess play. Lack of lubrication 
can cause binding and improper pedal release which can 
result in brake drag and rapid lining wear. Worn pedal 
linkage can cause low pedal or frequent need for brake 
adjustment. 

Pedal free play should be 1/ 16 to 1/ 4 inch fo r stand
ard height pedal. Too little free play can result in brake 

drag or grab conditions ; too much free play can result 
in a low pedal. Pedal free play on CJ, Cherokee, Wagon
eer and Truck models with non-power brakes is 
governed by the brake pedal push rod length which is 
preset at manufacture. Push rod length is not adjustable 
on these models, and under normal circumstances 
should not require further attention. Power brake 
equipped vehicles utilize a single push rod in the power 
unit which is adjustable on some CJ models and non
adjustable on Cherokee, Wagoneer, and Truck models 
having a preset length. When replacing power brake 
booster units, use the push rod supplied with the new 
power booster unit as it has been properly gauged and 
preset for use with the new power unit. Pedal free play 
for power brake-equipped vehicle is the same, at 1/16 to 
1/4 inch, as for manual brake vehicles. 

WHEELS AND TIRES 

WHEEL BALANCING 

Wheel balancing with the wheel on the vehicle is re
commended in all cases except as foll ows: 

If the ve hicl e is equ ipped with a Trac-Lok ax le , 
wheels on this type axle must be removed and balanced 
off the vehicle. 

When balancing with the wheel on a vehicle equipped 
with the Model 20 transfer case, shift the transmission 
and transfer case into the neutral position. 

When balancing with the wheels on a vehicle equip
ped with Quadra-Trac, disconnect the front or rear 
propeller shafts (as required). 

WHEEL BEARING SERVICE- All Models 

Adjustment of the wheel bearings is critical because 
it establ ishes the running clearance of the wheel bear
ings. Wheel bearing adjustment that is too tight pre
loads the bearings and causes them to run hot. Loose 
wheel bearings permit the drum hub to shift its position 
on the bearings as thrust loads vary with acceleration, 
br aking, and cornering. 

Loose bearings also cause erratic braking. To check 
th e wheel bearings for adjustment, brakes must be free 
and in fully released position. 

Checking Front Wheel- All Models 

Bearings 

(1) Raise fron t end of vehicle with jack so that t ires 
clear floor . 

(2) Grip t ire and test sideways shake of wheel. If 

bearings are correctly adj usted, shake of the wheel will 
be just perceptible and wheel will turn freely with no 
drag. 

(3) If bearing adjustment is too t ight, r ollers may 
break or become over-heated. Loose bearings may cause 
excessive wear and noise. 

(4) If this test indicates bearing adjustment is neces
sary, follow procedure given below. 

( 5) Loose bearings will cause a side-ways shake that 
is evident around entire circumference of wheel. A 
shake that is evident only when gripping wheels in a 
plane parallel to ground, but not evident around entire 
circumference, probably indicates looseness in steer
ing linkage. 

Front Wheel Bearing Adjustment- CJ Models 

With veh icle on jack, use following procedure to ad
just front wheel bearings on fou r wheel-drive vehicles. 

(1) Remove hub cap, snap ring, capscrews, and wash
ers that attach driving flange to the hub (fig. 9-58). 

(2) Using Front Axle Shaft Drive Flange Puller W-
163, pull driving flange . 

(3) Bend lip of lockwasher so that locknut and 
lockwasher may be removed. 

(4) Using Tool W-144 or DD-1241 , rotate wheel and 
tighten adjustment nut until wheel binds . 

NOTE: Front tire an d wheel must be rotated by 
hand aB the adjusting nut is tightened to ensure positive 
seating of the bearing. 

( 5) Back off adjusting nut about one-sixth t urn 
making sure t hat wheel rotates freely without side-wise 
shake. 
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"1-------------------BRAKES AND WHEELS 9-41 

(()} Rt>pla.ce lockwaslwr and lo(•krwt. hend lo<~k~ 
washer lip. 

17) Cht::ek adjusttn~nt. 
tX) Assemb}(• driving t1ange ~\r.fi hub cap. Make 

certain gaskE~t is properly in:~talled betW('en hub and 
flange. 

Front Wheel Bearing Adjustment- Cherokee, 
Wagoneer, Truck 

( 1) Remove hubcap, snap ring, drive gear, pressure 
spring. outer locknut, and lockwasher. 

(2} Loosen imwr wheei l.lNH'ing adjusting nut (nut 
ha!l p~g on side I. 

{;~} Tightt>n innel' wheel hearing arljusting nut to ;)I) 

foot-pounds torq uc with v.-·hl.'€1 bearing \Vl'ench W -:372. 
(41 Rotate hub, thC:>n hack off inner >vlwel bearing 

adjusting nut 1/1 turn (maximum). 

BRAKE HUB OIL LOCI<WASHER 

BACKING SEAL ~AP 
PLATE \BEARING BEARING SCREW 

r~ET\, 1 /i;1f;'\ :U~'\7\::;ET \ 
or~~·:ct,~J'lj~,~\y~~\j~oO!~~ 
FRONT I \ HUB NUT RING 
WHEEL LT WHEEL 
SPII\JDLE HUB BRAKE DRIVE HUB 

LOCKWASHEFI BOLT DRUM FLANGE CAP 

J42293 

Fig. 9-58 Front Wheel Attaching Parts, CJ Models 

(5) Installlockwasher ·~·ith inner tab lined up with 
keyway in spindle and turn inner wheel b<:aring 
adjusting nut until the peg engages the nearest hole in 
the lockwasher. 

(6) Install outer h:.cknut and tighten io flO font
pol~nd~ torqur. ( minimum_i using wh~cl bearing~:; wrench 
W-~~72. 

Checking Rear Wheels ~ All Models 

Platf· (' jf!\~k ur:.du th: axle hou::;ing. Shah t.be •.dwe~. 
If b~'a.rill~ a:::-;,: (l!t.'!'«?.(J.i_y :;.11ji.l;;ted. shake ;sill rw _iu:::~t 
per,~t:-pt.ibk and tlw -... .-h(~(·t •.vii: ttHn f:·~:dy. 

Rear Wheel Bearing 

Adiustment ~ Flanged Axle - All Models (Except 
8000 GVW Truck) 

Flanged A)(le. Shaft ~ Semi-Ffoat Axle$ 
v·,:~h; .. ,.·t.f:~~ ·.~.r::~nij",pt~d '.\ H.h ':~::r ftt.<-n.;;~ ~ :l~:'~ .. :re;r:· :;:~dt~ (:fi?. 

9-'::.9} o,b;.f' re'1'J.m~ t;~) wLed 1_,(<;';;.·:-~t';;t ::tcl.iw~t:!lt:r:-::. T!:c:: 

fianged axle shaft i::: equippc·d with a sin~;k ru\,., pre
adjusted, t.apr'r•>.d r.:l!!er unit-bea.riug capah!e fd a•~t~~pt
ing tbru;.;t in ~~:ther dircct.!on. The unit-h•?.<'U·i.ng a.dju:;t
ment. is built in at Ow f<><~t-1)1':\ making ~ 1.1immin1~ or 
)'Jearh;g adjustmn:t unnc>,7f~<;sary. Hf~i.c .r t r, Fi~~- ~Hii.. 

~l) Remov<> a·xle lolhat't {fig. 9-60). 
(2! Bend lip nf hH'k-....-~lShtt so that loeknut and lock

·.va':llwr may be removed. 
(:3J Jatk up wheel ::.o it can be rotatt~d. Use an axlf! 

stand undr~r axle. 
14) Rotate wheel and t.ight.f'n ~~tliusrin~ nm with Tool 

DD-1245 l:ntil wheel binds. The11 back (Iff almut on\~
sixth turn until wheel rotate~ fr~ely without side shake. 

J42294 

Fig. 9-59 Rear Wheel Attaching Parts- Flanged Axle 

lOCKINASHER NUT 

AX I-F. SHAFT CONE WASHER~\ 

~,.;_:::· _ _:__: -~- . _::?=: : __ = -~ tU ® 

BRAKE 
6ACK'NG 
PLATE 

OIL INNER 
SEAL BEARING 

~ cu\ 
1· .~.&~ 
I ~-~ V ;· ~I 

INNER 
BEARING 

HUS AND 
BRAKE 
DRUM 

... -........ 
' ''-... 

l {[') 
~~ [\ f}. .,. 
·,, 11/!" ~ 

/
~- f 

GASKET 

LOCKWASHER 
WHEEL OUTER 
NUT BEAFiiNG 

Fig. 9--60 Rt!<'r Wh~d A.Hf.lchi,,S Pm1~ · ~uii-Floo• .A.:.c:le-
( 8000 GVW Ttvck'; 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


9-42 BRAKES AND WHEELS-------------------,.. 

Fig. 9-61 Rear Wheel, Flanged Axle and Bearing Assy. 

(5) Replace locknut and bend lockwasher lip. 
(6) Recheck adjustment. 
(7) Install axle shaft. 

TIRES 

Tire Service 

One of the most important facto rs of safe vehicle 
operation is systematic and correct tire maintenance. 
Tires must sustain the weight of a loaded veh icle, with
stand more than ordinary rough service, provide maxi
mum safety over all types of terrain, and furnish the 
medium on which the vehicle can be maneuvered with 
ease. Although there are other elements of tire service, 
inflation maintenance is th e most importan t and in 
man y instances the most neglected. The tire pressure 
should be maintained for safe operation. An underin
flated tire is dangerous as too much flex ing can cause 
breakage of the Overinflation will cause a harsh 
ride and may in time cause a blowout. 

Upon careful inspection of t ires, it may be found that 
improper wheel alignment, balance, grabbing brakes, 
poor driving habits, fast cornering, or other conditions 
are the cause of wear. Such conditions should be cor
rected. 

Underinflation 

Underinflation distorts the normal contour of the 
tire body and the tire bulges or "bellies out" with an 
extreme flexing action. This wears the tread at the 

edges more th an th e center and generates excessive in
ternal heat, weaken ing th e cords and r es ulting in 
bru ises, broken cords, or ply separation. Underinflation 
also leads to rim bruises as insufficient resistance is 
provided to prevent the tire from being jammed against 
the rim and crushed or cut when the tire strikes a curb, 
rock, or rut. 

Overinflation 

When a tire is overinflated, in creased tension caused 
by excessive pressure prevents proper deflection of the 
sidewalls. This results in wear in the center of the tread 
and the tire also loses its ability to absorb road shocks. 
Under this increased strain, cords in the tread area 
eventually snap under impact, causing a casing break. 

Misalignment 

Excessive wheel camber causes the tires to run at an 
angle to th e road and results in excessive wear on one 
side of the tire tread. 

Front wheels should be straight ahead or with a very 
slight toe-in. When there is excessive toe-in or any toe
out, tires will revolve with a side motion and scrape the 
tread off. Front tires will show wear on the outside 
with too great a toe-in condition and on the inside with 
a toe-out condition. Improper toe will also cause a 
featheredge to develop across the tread surface. 

Balance 

Cupping or bald spotting of tires is associated with 
wear on a vehicle driven mostly at highway speeds 
without the recommended tire rotation or balance. 

Tire Removal and Installation 

To remove a tire from a drop center rim, first deflate 
completely and then force the tire away from the rim 
throughout the entire circumference until the bead falls 
into the center of the wheel rim. If the vehicle is 
equipped with tires that use an inner tube, carefully 
remove the inner tube. With the inner tube removed, or 
on tubeless tires, a tire removing tool should be used 
to remove the tire from the rim. 

Installation of the tire is made in the same manner 
first dropping one side of the tire into the center of the 
rim and with a tire tool raise the bead over the wheel 
rim. The inner tube can now be installed on vehicles so 
equipped. 

When mounting the wheel, alternately t ighten op
posite stud nuts. After the nuts have been tightened 
with the wheel jacked up, lower the jack so wheel rests 
on the floor and retighten nuts. Tighten nuts to 65 to 90 
foot-pounds torque. 
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ri-------------------BRAKES AND WHEELS 9-43 

Tire Care 

CAUTION: For nll 
drive vehicles 1v!UST the snme size 
tires equnl circu renee on all r wheels. The 
tires must then be inflated to proper factory recom
mended pressures ut ull times. The of dif
ferent types of tires could C(J;USe unusual road noises or 
damage to drive train 

Tire pressure, tire rotation, wheel balance, and wheel 
alignment are the four vital factors that influence the 
extent of tire life and the ease and safety of vehicle con
trol. Four of the most common tire troubles are: 

(1) Excessive wear around the outer edges resulting 
from underinflation. 

(2) Excessive wear around the outer edges resulting 
from overinflation. 

(3) Tire tread worn on one side indicating wheels 
need realigning. 

( 4) Cuplike depressions on one side of the tread undi
cating wheels need balancing. 

Correct tire pressures depend on tire size, tire ply, 
gross vehicle weight (GVW) rating, vehicle load, and 
the type of driving. 

Tire inflation should be checked and adjusted to re
commended pressures periodically (at least monthly) 
especially when extreme changes ( 20 degrees F) in 
average seasonal changes occur. Tire inflation pres
sures should be checked and adjusted when the tires 
are cold or driven less than 2 miles at moderate speeds 
of less than 40 mph after the vehicle has been at rest 
for at least six hours. 

Do not reduce inflation pressure if the tires are hot 
or driven over 10 miles in excess of 60 mph. Hot tire 
pressure may increase as much as 6 psi over cold pres
sures. If tire pressure must be adjusted while hot, tem
porarily set pressure at 6 psi (10 psi for sustained high 
speeds) greater than those specified until such time as 
cold inflation pressure can be checked and adjusted. 

The correct tire inflation pressures for any set 
of conditions may now be determined by refer-

to the Tire Inflation Pressure Chart. Cold inf-
lation pressures are measured with the tires at 

the prevailing atmospheric tempera
and do not include any inflation build-up ""''""'"u 

heat from Pressures specified are 
measured for the tire sizes recommended for 
vehicle model at the GVW 

Tire Rotation 

Rotate tires every 5,000 miles. see Fig. 9-62 for rota
tion sequence. 

ROTATING 5 TIRES 

J41159 

Fig. 9-62 Tire Rotation 

TORQUE SPECIFICATIONS 
Brake System Components 

Inch-Pounds 
Bleeder Screw, Wheel Cylinder 1/4-28. . . . . . . . . . . . . .. 30-90 
Bleeder Screw, Wheel Cylinder 5/16-24 ............... 40·140 

Brake Shoe or Tube·to·Wheel Cylinder 3/8-24 ......... 120-200 
Foot-Pounds 

Front Brake Support Plate Mounting Bolt and Nut 
(CJ Models) ................................... 35-55 

Brake Support Plate Mounting Bolt Front 
(Cherokee, Wagoneer, Truck)..... . . .............. 20·30 

Brake Support Plate Mounting Bolt and Nut, Rear 
(8000 GVW Truck) ............................. 45-55 

Brake Support Plate Mounting Bolt and Nut, Rear 
(Cherokee, 'Wagoneer, Truck) . ..................... 35-55 

Power Brake Unit (Booster) to Spacer and Firewall 
(Cherokee, Wagoneer, Truck)..... . .............. 18-25 

Power Brake Unit (Booster) to Spacer and Firewall 
(CJ Models). . . . . . . . . . . . . . . . . . . . . . . . . ....... 20-25 

Wheel-To-Hub Nuts 
CJ Models ... ,65-90 

Cherokee, Wagoneer, Truck... . . . . . . . . . . . . . . . . . . 65-80 
8000 GVW Truck. .. . . . . . . . . . . . . . . . . . . . . .... 110-125 

SAE lnY&rted Flared Brass Tube Fittings 

Half-Hard Double Flared 
Fitting Tube Size Copper Tubing Bundy Tubing 

Size (Inch) (Inch-Pounds) (Inch-Pounds) 

2 1/8 45 50 
3 3/16 55 75 
4 1/4 65 100 
5 5/16 80 120 

175 
8 250 350 
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Jeep Model 
Model GVW 
Code Rating 

CJ-5 83 3750 
" 

CJ-6 84 3900 

CJ-5 Renegade 83 3750 

CJ-5/6 (Opt . Tire ) 83 & 84 

Cherokee 16 5600 

Cherokee "S" 17 5600 

Cherokee (Opt . Tire) 16 & 17 5600 

Cherokee (Opt. Tire) 16 5600 

Wagoneer 14 5600 

Wagoneer Custom 15 5600 

Wagoneer (Opt. Tire) 14 & 15 5600/6000 

Wagoneer (Opt. Ti re ) 14 & 15 5600 

J-10 T ruck (120" W.B. ) 25 5200 

J-10 Truck (1 20" W.B. ) 25 5600 

J-10 Truck (132'' W.B.) 45 5200 

J-10 Truck (132" W.B.) 45 5600 
-

J-10 Truck (Opt. Ti re) 25 & 45 5200/5600 

J-20 Truck (132" W.B. ) 46 6500 

J-20 Truck (1 32" W.B. ) 46 7200 

J-20 Truck (132 " W.B .) 46 8000 

J-20 Truck (Opt. T i re) 46 6500 

J-20 Truck (Opt. Tire) 46 7200 

J-20 Truck (Opt. T i re) 46 8000 

• Check pressures on ly when t ires are co ld 
• Do Not reduce pressures of warm tires 
• For loads not lis ted consult tire st ic ker 

in glove box. 

Tire 
Size 

F78 X 15 
--

F78 X 15 

H78 X 15 

7.00 X 15 

F78 X 15 

F78 X 15 

H78 X 15 

G78 X 15 

F78 X 15 

F78 X 15 

H78 X 15 

G78 X 15 

G78 X 15 

H78 X 15 

G78 X 15 

H78 X 15 

7.00 X 15 

8.00 X 16.5 

8.75 X 16.5 

9.50 X 16.5 

7.50 X 16 

7.50 X 16 

7.50 X 16 
' 

TIRE INFLATION PRESSURE (PSI) CHART 

Normal Speed Driving Sustained High Speeds (Above 60 MPH) 

Ply Load Normal Load Maximum Load Normal Load Maximum Load 
Rating Range 

Front Rear F ront Rear Front Rear Front Rear 

4 B 20 20 24 24 32 32 32 32 
c----

4 B 20 20 24 24 32 32 32 32 

4 B 20 20 24 24 32 32 32 32 

8 D 30 30 35 35 45 45 45 45 

4 B 28 28 32 32 32 32 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 22 22 24 24 26 26 28 28 

4 B 28 28 32 32 32 32 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 2~ 22 28 28 26 26 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 24 24 28 28 26 26 32 32 

4 B 28 28 32 32 32 32 32 32 

4 B 24 24 28 28 26 26 32 32 

8 D 35 35 35 35 45 45 45 45 

8 D 35 35 45 60 45 45 55 65 

8 D 35 35 45 60 45 45 65 70 

8 D 35 35 45 60 45 45 55 70 

6 c 30 30 35 45 40 40 45 55 

8 D 30 30 45 60 40 40 55 10 

10 E 30 30 45 75 40 40 55 85 
. ·- --------- - -·--

Wheel Size 
and 

No. of Bolts 

15 X 6 5 

15 X 6 5 

15 x 7 (Alum.) 5 

15 X 6 5 

15 X 6 6 

15 x 7 (A lum.) 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

15 X 6 6 

16.5 X 6.0 8 

16.5 X 6. 75 8 

16 .5 X 6.75 8 

16.0 X 6.0 8 

16.0x6.0 8 

16.0 X 6.0 8 

J4116 0 

..() 
I 

J::o, 
J::o, 

o::J 
.0 
)> 
,.:: 
m 
c./) 

)> 
z 
0 

~ 
:r: 
m 
m ,.. 
c./) 

~ -
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"1-------------------BRAKES AND WHEELS 9-45 

BRAKE SIZE AND APPLICATION CHART0 
Fronl Brakea Reat Brakes 

Power Br•tce G) 
Ml)del 

Master Cylinder Brake Size Cal:per Piston m Brake Size Wht~ei 
B«e Diameter and Type Wheel Cy l. Dia. and Ty~ CyL Dn1. 

(Booster Type) 

CJ-5/CJ-6 1 11 l( 2 Drum 1- 1/6 Wheel Cyc . 11 x 2 Drum 
T ar,dern Diaphragm ® 

15/ 16 l-J/ 4 

Cherol<.e~ 1-1 :'8 Wheel Cyl. 1' "· 2 Drvm 'tS./ i6 
S:ngie O:aptu·agm 

1 11 x 2 Dr:.Jrn g ... 1/? 
I 

Wagoueer 12.0 D i sc 2-15/16 Single 11 x 2 Drvm 15/ \f) 
S;••q'e Oia:>hragm 

1-~/8 'H /2 
True!<: 

P i ston 
. D ® 

52~ 1 11 x 2 Dr:~m 1-l!a wneel Cyl. 11 x 2 Drurn 15/lo 
::; •ng lc :aproragm 

GV 2 9·1 .'2 

56000 
. <V 

1 11 x 2 Drum t-l /8 Wheal Cyi, 1 • x 2 Drum 15/ 16 
Smgle D•apnra~m 

GVW 9-1/2 

6500 GVW 1-1/8 12.5 Disc 2- 15/16 Single 12 x 2 .5 Drum 1- 1 /tl 
Ta~•dem D•apnrag<l1 

Pi s ton 
q.J / 2 

7200 GVW i-1/8 12.5 Disc 2-15/16 s.ngle t2 x 2.5 Drum 1- 1: 8 
Tall{lem Diaphragrn 

P iston 9-~ /2 

8000 GV'N 1-1 / B 12.5 Disc 2-15/1 6 Single 12 x 2.5 Drum I 1·1/ 8 Tafl<lem D•aphragm 
Piston 9-1/2 

0 All aimensions ere in inc hes. 

® 12.0 disc brake opt;onal on t hese models. 

® Models equipped with power oooster . 

(E'J Power ava• iablt) on! y on CJ-5 with V -8 

Q; Single diapt;ragm type booster used with optional power d isc br!lke apphcation. 

COMBIN ATION VALVE 
METER ING VALVE 
HOLD OPEN TOOL J-23709 

W-163 FRONT AXLE SHAFT 
DRIVE FLANGE PULLER 

J-41102 

:"-·~~"f'~•:~.•·'~·lt•~" *"""·"'"~~"..,~""~~-,~u,..,.Y.~~.-,."";.:.,. .... ~ 
.;.~~rt«,;;:::;::,:·:~ •.. ~: .. ~·: ... ~t,.:-;::-..·. . . ........ .:. -v··=""'*~:~J~'KNt.f:..·~~,·~~~"-~:~t;~~r.i:!;;.~ 

W-144 WHEEL BEARING ADJUSTING NUT WRENCH 2-1/161NCHES 

00-1245 WHEEL BEAR ING ADJUSTI NG NUT WRENCH 2·3/S INCHE$ 

00-1241 WHEEL BEARING A DJUSTING N UT WRENCH 2-1/ 21NCH ES 
HEXAGON AND 2-3/4 OCTAGON 

C416 or J-8002 BRAKE CYLINDE R P\~TON 
RETAINING CLAMPS /FOUR) 

Fig. 9-63 Stake ood Whe~! Servic.e T ()<)Is 

C-378!'. ot .s-.eU49 BRAKESHOE RE riJRN 
, SP~ItJG REMOVER ({ INST.<l,LLER 

J422.fl7 

' 
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10-1 

AXLES - PROPELLER SHAFTS 

Axles . 
Propeller Shafts and Universal Joints 

Page 

' ' ' 1 0- 1 
' 10-24 

Specifica tions 
Tools 

Page 
'. 10-25 

10-26 

AXLES 

Appl ication Chart .. 
Differential Case Asse mbly . 
Fron t Axle Shaft . 
Identification .. 
Inspect ion and Servicing 
Pinion Angle Specifications . 

GENERAl 

Page 

10-1 
10- 12 

10-4 
10-2 

10- 11 
10-4 

The front axle on all Jeep 4-wheel drive vehicles is a 
line driving unit with steering knuckles and hypoid 
driving gears. The drive is full-floating through axle 
shafts built integrally with universal joints which 
revolve in the steering knuckles. All Cherokees, 
W agoneers, and Trucks are equipped with the Model 
44F front axle while the CJ-5 Models are equipped 
with the Model 30. 

On all front axles, front wheel toe-in is adjustable: 

Pinion Marking Chart .. 
Rear Axle . 
Test ing a nd Diagnosis . 
Tools 
Trac-Lok Differential . 
Universal Joint Replacement 

Page 
10-16 

10-9 
10-2 

10-26 
10- 18 

10-5 

Ho wever, the required caster and camber of the front 
wheels is built into the axles. Wheel camber cannot be 
changed. Wheel caster can be adjusted by placing 
tapered shims or wedges between the spring and 
spring seats. 

The CJ-5/CJ-6, Cherokee, Wagoneer, and Truck (up 
to and including 560G GVW) use the Model 44 semi
floating rear axle with flanged axle shafts. Trucks 
from 6500 GVW to 8000 GVW are equipped with the 
Model 60 full floating rear axle (refer to Axle Applica
tion Chart). 

AXLE APPLICA liON CHART 

Transmi ssion 
Axle Axle 

Jeep Engine 3-Speed 4-Speed 
Auto-

Mode l Rat i o 
Model Manual Manual 

CIO Carb Model Model T-18 
mat ic 

F ront Rear Std Opt 

232 1V Opt. Mode l 30 T-14A 
CJ-5/CJ-6 258 1V CJ-5 Only NA (Open Knuckle) 3.73 4.27 

304 2V T-15A NA Full Floating 

258 lV T-14A NA 3.54 4.09 

360 2V T·15A Opt. 
Opt. 

Cherokee 
360 4V 

NA NA Std. 
401 4V Mode l 44 3 .07 3.54 

360 2V NA NA 
Semi-

Std. Model 44F Float ing 

Wagoneer 360 4V (Open Knuckle) (Fl anged 
NA NA Std. I Floati ng Shaft) 

401 4V 

J-1 0 T ruck 5200 258 1V T·14A 4.09 NA 
Opt. Opt. 

5600 360 2V T· 15A 
3.54 4.09 

360 4V 
NA NA Std. 

401 4V NA 

J-20 T ruck 6500 
7200 360 2V T-15A Opt. Opt . Model 60 3.73 4.09 

Full 
Floating 

401 4V NA Std. Opt. NA 

J41080 

II 
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1 0·2 AXLES · ·--~--~· .. -·--··-~--·--·W·-·---·--------------- ,... 

All axlr.: hi)t.Wi~:gs sfw uld b<: e.hc.eked ~K:r·~ c·di•:all y for 
wd.d c~racks ••nd ot!·•t-:· d~.lr~: aw.· ttat. <:tar t~a.;·:~'t' l.o~~;-; of 
luhrir.a.nt, o,;;r ,t('fr~(' (, dr iv ing: cha ract .. ~r i~q i (:i,, e;.p~·: i~<lh' 

mi~a~ign nuwl 0C t.he fr \·,m wb.:~ls. 
lf t he ·~ chidP. i~ CJipt;~:d t.o wat<.H' ti~~· !:' ~t;ngh to 

l'XIYP.r l .h~ huh~ of ~;tlH"!" the fr<Jnt !.:r r 1;:H ;:;,x),:R. i1. i ~ 
l't~c:omnh.:l:.dcd t.h~•~ t;h(· <Yh~ei ,;n;h h~ : ci1c.a!<Rembkd 
and in £-\J)&l' !:i:d d>.!il,\' fo:· wa tR.r z~!r •n ... gr, N' <:iJOU\;·r: in:~

tion . 
Examin~. d e;..n . ~~.n,; ;.· ,':pbJ~{: rbrrww;d rr<'.i.1'ts, if 

ne(:(~:Sl>ary , pl·iol· to !. ubrk:a~il'lg :~nd il.s~emhlir1g t.he 
\Yh('d fmii urmponen ts. P::~.Y r.•<!rtie~:~<ti" «ti:entirm tr; th,;; 
!warings nn Lh< ~ fr(,nt. clt"iving t:iX1n. 

Examine, d ean. and tl'f;L')c·e dam:1.g-ed part:5, if 
nect~ssar·y, p.rim· lXI 11:i' St~mb! i ng th<.:' (:o·.,.er 1-:t;~t.J~~~ng utd 
refining wit.h :MIL-L-!!lOf.i-B (S.U: 3!.!) 'ir cr:printh:n!: t'or 
standard a~.le:; a.nd p ;.;.rt u \rtdtf:r 945;)·7 for Trae-Lok 
Axles. 

AXLE IDENTIFlCATION 

The axle model mun ber i~ r.a~t in the c; ~.;le houg1ng 
as illustratt'd in figu t'8 10 .. ·1 . 

Fig. l 0··1 Axle Model ldentifii:c:tion 

The axle build datl", and t.lw ::~x1e rr:anuf~l.<::.urer\ 
part numbers a r e ~w.m p.:rl. in ti'H~ :·ight-haJ~d axi~ tub·:: 
on tht• e•)'l."f; r ~:d e (Ci.g. 10- t.i. Tiu bn!ld datt' of l:b:- axle 
is i nt.C"rprcU~d as ::ol!o,.v,;: the first nu mbAt i;:; the 
month. ~er.ontl nmr:bt!r i.-; the lh;; of t~·!:' ,)i(htt< th ir r\ 
;:umbet· is thl::' yt:a r, t.h~ al!'h.'l-lnt<:r L"' t.hc ~h~ft and 
th e htst n(J~nb£-o!' !~~ ·-:t·.,.~ ~<>t\nib1 y- ijP.".~. I!'!.. l~l~ e·~"eH-:: 
t.b?t·•.' :.rtf.' Lwo bai';;l. C.?..i r- !1, ths i:J.~tn ~>i li i:>&.:: t.h<~ ... it:.~~ ;,~ 
\\·-hi('h lh.r-:· f\r~k: ' r,:,.nLl)l:•j1'~·fw t:~ ~·er-:~ a~--:~ ·~J!Jlt:d . ]'t. Wi~.'-'· 

he TH~I:e!!~t.\r.y to ~ ... :,''=' r.:r r :.<~:r<l.l.'·l~ ':l i ;"!: ~.n:,." ~ t ~·,~; L.1.hv. ; n 
(trder t o rt~ad t.h<-! n l~ J,:d .. = ~~r·~L 

1'lle ge~~r ra ~h:• t~·,g· t ~ '~ d h:.f.t ~r~::t !.he .:re c-:~:; ~r~annf~~~~rq~··i:!1g 

refE.lftH~ e t:. r):-tr t. n.r.:.~ ~\'t ~.')~Yr, r! t.f: ~:n~J:. l·~ 'i.frin hi:ti.tJJio·c~ q1 tbr~· 
rfn~ g~~ r~. ~~ ar.:d p~f. ; ~,) r .. !~n ~i f,;~~::: ·~. ::u.-.. b:..:~.;!tJ ;~·':l.l-.\'i" rr~!titJ. 

}. ~{i:~~ ,~ q_'!.'dt:-}'r '* ~(~ r~:·i th ~.hi! l':\>.:: .. r .~~:\. d i{'f~r(~·.::!t.~~'l.l ~~ ... -':'<:· 

~~ ~~P\'(:.~.1.~ t.:l.~~ ':l p~.·~~ if:~\~ r, !·.r t··~a:~ · .. ,p~;:;.t:: Jut·-:--:~.:at.··~· C•·:~.t~:: 
JT:·;:S.f. t h ·:~ LlS(·~~:~~ t ~·~~ ,}~ ~J:~l :y ,Jt;·E.p t_c::,::lr~~~ -:_;\: ~ .. Db···:('(:~!'"~~. !.H-.1.:-:·. 

~~,-~~-... :bt.:: .. ·~·'=tt.; ::·>i \ n f:~ ,. ~.i- .:~~ . 

Sfli:ClAL TRAC· lOf< LU8E TAG 

Fig. 10-2 Ratio, Bvild Date, and Trac-lok 
Oifferentialldentifi<otion 

AXLE TESTING AND DIAGNOSIS 

fn dia~'lto::;ing a l'l'ported axle noise condition. obtain 
£~ comrrlete d(:!:;cripr;inn of the uoist> and drh·in~ condi
tions wlH:n t.hC; !Wise ud:ntTl'd. A preliminary road 
test, with the (:Ul-!-torne' dt>nwnstrating the eomplaint 
r.ond.ition. is n~conun1:odr.d. 

The action of tran-smitt ing ~ngine torque to drive 
trH~ wheels wi.ll pt'oduc:c ::>orne noise in the axles. Slight 
axh~ noi:;t•s <:onfined to a short speed range or to a 
spf!.6fk l)('l'i(t<l are c.<.rr..~tdf!rerl normal. 
~uis(:S prodtic.ed by t.he engine, transfer case, t:rans

mi::;:;:; inn . ti res, wheel hearings, exhaus t systt,m, propel
ler s haft, or t.IH: actirm of wind on the hndy or grille 
m:ly be inconectly di~1.g110:-s cd. as produced by an axle. 
ThtJ1·o ugh!y test the v()hielc to isolate the trouble to a 
:;pt~eifi(~ un it. 

\Vith th e w·hick s tc•pped and thl~ transmission in 
nerttrai. run th e: wgint> at vnrious speeds. If the noise 
is hear·d dur ing thi~ tl'!~t;, thr· noiRe is confined to the 
engine. l:xha n::~t sys tGm, duteh, tran~mission, transfer 
ea~.;c, or Hngine .. driv(:n ~.••:ee~Hory equirnn.cnt. 

f'rior to tbt' rliagnostie ~'Oacl te~t. check the tire pre
:;;;ure and ::1xlc lubrkam. ie'tf:l:;;. 

Tite Noise Tests 

Si.nct~ ~<rme 'tY'fit'S of tire tread wea1· or trc:ad pat
[,(:ms m~\Y f,J roduec: obj ~·etionab!e no ise~ . rlrive un 
'lilrious t.VV?.S! of rol:ld 5Urf:Hx~s and iistcn for a change· 
in i.h~ nt:-i~>f: . If t.lte noise ':ant:H with i:lw type cf RUr· 
: ~c;.:t i,n·c:::! :n,.t:•: b!J th~ ,;,\ :.t.~:? . 

Whed ile~:Jr ing 'f ttsts 

\\.'G ~Tt. , ·:ot:·cH~ , c;r (~ a l·z.". ;J.g;td ''··he( ~ bf~ar·ing.s rn;-\.~~t hf~ 

-::onf.Lh;tt:~d ·~vith ;:..:r..\.e noi:>t· 'Nheel b·~arin~ noi~P i~ 
tJ;>u.i.dly rn.m·(~ !lotkt~c.bk whr~n (·.:t:.,::ting ar krwer •:r.·h idi:'! 
•;:pif,,1,:, . An.~~:·l lr'.~ th:,· i~t ';l}.:~::::. !?Wn d:· wi!l Uii'liftlly ehangc 
·;~:•·ted br.•m'h ~: n.r.i:':C. A.n·~tiH~~· J:.;~~~t. i~1 !o tnm the 
Vi!!il.d~ !.:t!t.i!IT'.<i. 'll·~ ]f kfi :1J;•) ri,;;hl ... td;i~:h 511\f~·liJ~Ii:::i tli(· 
b("?~ ~ : t~ ~:~~~.. ·~ f.l.lt~t. l n.tz' : h -t'. d.ct:· ~·: ~· .. ,:.c ~~c~·r ci.Ji~(. t.;: bf!C(i'r.·•~ 
y.,jl .'!.;'. 
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,1------------------------ AXLES 10-3 

Axle Tests 

Drive the vehicle a sufficient distance to warm the 
axle to the required operating temperature. Tests 
should then be performed using different transmission 
and transfer case shift combinations. 

Axle noise conditions are usually related to vehicle 
speed rather than engine rpm or transmission gears. 

Axle noises may be classified into two types: gear 
noise and bearing noise. 

Gear noise is recognized as a whine or high-pitched 
resonating sound more pronounced at certain speeds 
and usually within a narrow speed range under a 
drive (accelerating load ), coast (decelerating load ), or 
float (maintained speed) condition. 

Axle bearing noise is usually constant and the pitch 
is related to the vehicle speed. 

Since the drive pinion turns faster than the drive 
gear, the drive pinion bearings produce a higher pitch 
than the differential bearings. The drive pinion bear
ings are usually heard at low vehicle speeds (20 to 30 
mph). 

Differential bearings are lower in pitch because 
they are turning at the same speed as the wheels 
when the vehicle is driven straight ahead. Differential 
bearing noise will not vary when the vehicle is turned 
alternately left to right or when the brakes are gently 
applied. 

Axle Noisy on Pull and Coast 

• Excess backlash bevel gear and pinion - adjust. 
• End play pinion shaft- adjust. 
• Worn pinion shaft bearing- replace. 
• Pinion set too deep in bevel gear (too tight)- adjust. 
• Wrong Trac-Lok differential lubricant- replace. 

Axle Noisy on Pull 

• Pinion and bevel gear out of adjustment- adjust. 
e Pinion bearings rough -replace. 
o Pinion bearings loose- adjust. 

Axle Noisy on Coast 

• Excessive backlash in bevel gear and pinion -
adjust. 
• End play in pinion shaft - adjust. 
• Improper tooth contact- adjust. 
• Rough bearings - replace. 

Backlash 

Excessive backlash in the vehicle drive line may be 
the result of excessive backlash in the transmission, 
propeller shaft spline, un iversal joint, ring gear and 
pinion, the axle shaft spline, or the differential. 

Excessive backlash in the differential may be 
measured as follows: 

(1) Jack up one rear wheel. 
(2) Put the transmission in gear. 
(3) Measure the travel of the jacked up wheel on a 

10-inch radius from the wheel center. Th is total move
ment should not exceed 1-1/4 inch in a new unit. In 
order to restrict the backlash to the axle only, make 
sure that the yoke of the propeller shaft does not 
move during the check. On older vehicles, check the uni
versal joints and replace if worn. 

If all causes of backlash mentioned above have been 
eliminated with the exception of the differential and 
that still exceeds the maximum allowable movement, 
overhaul the differential. Generally, the assignable 
cause will be worn differential pinion gear washers or 
improper adjustment of the bevel gear and pinion. 

Chatter - T rac-Lok 

Differential chatter in the Trac-Lok rear differen
tial is usually caused by improper lubricant. Change 
lubricant. 

Drive Line Vibrations 

Vibration in the drive line can be caused by a 
variety of conditions. The following is a checklist that 
can be used to isolate the most common causes. 

(1) Check condition of ti res . Compare differences 
in tread wear, side to side and front to rear. Be sure 
tire type and sizes are same, especially Quadra-Trac 
units. 

(2) Check tire pressures and set to specifications. 
(3 ) Check wheel and tire balance and correct if 

necessary. 
(4) Check all drive line components (U-joints, en

gine mounts, transm ission mounts, spring bushings) 
for tightness. 

(5) Check front and rear pin ion angle as follows: 
(a) Place the vehicl e on rail hoist (one that 

supports the vehicle on all four tires). 
(b) Check levelness of vehicle by placing a 

bubble protractor on straight portion of frame side 
rail and reading out-of-level condition . Shim low end 
by placing a spacer between tire and lift rail to bring 
vehicle to level position. 

(c) Us ing bubble protractor, check pinion angle 
by taking a reading from cover face of differential 
housing. Reading can be taken from cover flange; 
however, if desired, differential can be drained, cover 
removed, and reading taken from machined surface of 
housing. Refer to Pinion Angle Specifications Chart on 
page 10-4. 

Other Axle Conditions 

A knocking or clucking noise heard at low speed 
when coasting may be caused by a loose-fitting dif
ferential gear in the differential case bore. When this 
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10-4 AXLES-------------------------------------------------rl 

PINION ANGLE SPECIFICATIONS 

OK RANGE 

WAGONEER & CHEROKEE (QUADRA·TRAC) 6o _ gO 

CHEROKEE !DANA 20) 6o _gO 

TRUCK MODELS 25, 45 60 - gO 

TRUCK MODELS 26, 46 6o . gO 

condi t ion is encounte red, applying the brakes lightly 
will usually reduce the sound. 

Differential gear noise is considered normal when 
spinning a rear wheel for on-the-vehicle wheel balanc
ing, or when a rear wheel is spinning due to icy condi
tions. 

When a noise has been determined to be caused by 
the bearings, the gears do not require replacement un
less an inspection reveals signs of obvious damage. 

When the noise is determined to be caused by the 
drive pinion and drive gears at low mileages, the need 
for bearing replacement is dependent upon inspection 
of the bearings during overhaul. 

FRONT AXLE SHAFT 

Removal - CJ-5 and CJ-6 

(1) Remove hub cap. 
(2) Remove drive flange snap ring. 
(3) Remove axle flange bolts. 
( 4) Remove axle flange with Puller W -163. 
(5) Release locking lip of lockwasher and remove 

outer nut, lockwasher, adjusting nut, and bearing lock
washer. Use Wrench W-144 for removal. 

(6) Back off on brake adjusting starwheel adjuster 
and remove brake drum assembly with bearings. Be 
careful not to damage the oil seal. 

(7) Remove brake backing plate and set m con
venient place. 

(8) Remove spindle and spindle bushing. 
(9) Remove axle shaft and universal joint assem

bly. 

Installation 

(1 ) Clean all parts of dirt and fore ign matter. 
(2) Enter universal joint and axle shaft assembly 

in axle housing, taking care not to knock out the inner 
oil seal. 

(3) Enter splined end of axle shaft into differential 
and push into place. 

( 4) Install wheel bearing spindle and bushing. 
(5) Install brake backing plate. 
(6) Grease and assemble wheel bearings and oil 

seal. 

FRONT REAR 

SET TO OK RANGE SET TO 

70 1/2° - 2-1/2° 1-1/2° 

70 6o _gO 70 

70 40 - 60 50 

70 20- 40 30 

J42343 

(7) Install the wheel hub and drum on the wheel 
bearing spindle. Install the wheel bearing washer and 
adjusting nut. Tighten nu t with Wrench W-144 until 
there is a slight drag on the bearings when the hub is 
turned . Then back off approximately one-sixth turn . 

(8) Install lockwasher and nut. Tighten nut and 
bend lip of lockwasher over on lockn ut. 

(9) Install drive flange and gasket on hub and 
attach with capscrews. Install snap ring on outer end 
of axle shaft. 

(10) Install hub cap. 
(11) Install wheel. 

Removal- Cherokee, Wagoneer, Truck 

(1) Raise and support front of vehicle. 
(2) Remove wheel and dust cover. 
(3) Remove axle shaft snap ring, drive gear, and 

pressure spring. If drive gear is stuck to the shaft, use 
a screwdriver to pry out gear. 

(4) Use Nut Wrench W-372 to remove wheel bear
ing locknut, lockring, and wheel bearing adjusting nut. 

(5) Remove two bol ts securing brake caliper as
sembly to disc brake shield and place caliper assem bly 
as ide. 

(6) Remove rotor and hub assembly (spring 
retainer and outer wheel bearing will slide out as as
sembly is removed). 

(7) Remove s ix nu ts and one bolt securing spindle 
and disc brake shield. 

(8) Remove spindle and disc brake shield. If neces
sary tap lightly with a rawhide hammer to free com
ponents from knuckle (fig. 10-3). 

(9) Slide axle shaft out through the steering 
knuckle (fig. 10-3). 

Installation- Cherokee, Wagoneer, Truck 

(1) Install axle shaft, spindle, and bearing assem
bly. 

Install brake shield, rotor, and hub assembly. 
Install and align brake caliper assembly. 

(3) Install inner wheel bearing adjusting nut (the 
one with the peg on the side). Tighten nut to 50 foot
pounds torque using wheel bearing wrench. Rotate 
hub, then back off adjusting nut 1/4-turn maximum. 
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'1-------------------------------------------------------- AXLES 10·5 

NEEDLE 
BEARING 

SPINDLE 

STEERING 
KNUCKLE 

'"'-" ~COTTER PIN 

~ 
~..,..-UPPER BALL STUD NUT 

l:.r:J 
UPPER BALL STUD SEAT 

RUBBER SEAL 

J-41067 

Fig. 10-3 Model 44F Steering Knuclde Assembly 

Install locki.vashcr with inner tah lined np with key
way in spindle. Turn adjusting nut until the peg en
gages the nearest hole in the lockwasher. Install ont.er 
locknut and tighten to 50 foot-pounds torque (mini
mum) using wheel bearing wrench. 

(4) Install spring retainer, spring, and drive gear. 
(5) Push on gear to allow cl~!arance for installation 

on axle shaft snap ring. 
(6) Install wheel and dm~t ~Qver. 
(7} RemoYc support stands ·and lower veh ide. 

UNIVERSAL JOINT REPLACEMENT 

(fi Rem ove axle ~haJL 
{2) Remove ~nap rings from the h<.:nl'ing t;Up 

a~semhlies (fig. 10-'1"1. 
(in Prr.ss on end M one bcm·in,.; rap as~<·m bl.v nn.til 

tJPJ.}()Sit(~ hParing b pniOl:H~d from yoke h~dr. 
(4) Turn yoke over and prE\S~ first btaring haciz 

out t))' prt~l)::>inlo{ on expos<\d <'IHl of jott rna: ghaft. 

~·oTE: To <J.r.:oiJ damattinu the heari-ng, w:;e r; -~·o.ft 
ri.l'-ip 1)Aih <t flo.t .ta.cc> tJ.QO!~f 1 I 32 i1iCi1 .:;wJ/Jlr:·r iu 
rJifL IIH:dfo~!" (/w.r, thf.~ hole iii (}u;; ~~~)kr,:- 1./,/'1!1 f r) dri>.'f: 1)1J.f 

t h,, br''J,n/n~J. 

(f,i Repnid. l>t.t!p 14) ::::.r oth ~:~t· t·wt) b~\;J;<r.g;:s Th•:m 
lifT out b(:aring (:ro1;~-jourm:J.! b.\· sliding ii :o one :;ide. 

BEARING CUP BEARING CUP 

'\ SNAP R;/NG AXLE SHAFT 
AXLESHAFT ~~ 1\ VOKEHALF 

YOKE HALF ~., ,- --·.1 
\~. - ,.m ~!~~,.; ~ j;;, ...._,- ~~~ 'r __ .7 ·, ········ -

~}~ ~-\~~· . --· 
::./ r ~ _, ~ 
~v"-? BEARING 

~~.:.;y ~~ROSS JOURNAL 

SEARING CUP ~ ROLLER 
SNAP RING I BEARING 

BEARING CUP J 42300 

Fig. 10-4 Axle Shaft Universal Joint 

i61 Waah ~•li parts ir. 1'" \ (~aning R!;)vent a.nd ins[Jt>Ct 

pans after c\('~.w in g. R'~pl a<~r: any part that. inrl icat('~ 
ex.tE•nsive wear. 

(i! Pack Lear ing c:ups one-thirci Cull of lubrkant 
ancl instn\1 rolle:r:;.. 

1.~ ! Tn !:'.t~rt b1::adng!' int.t;l a~ie !".htlft yokr. half a~d 
r.;t>at th~m fi rmly a~ainst: h•.\<ir ing- s}wuld(>. t·s. 

•)) .In$~rl. br~:u·in~ tTO::If<·jour.l:d whih~ h/)ld.\ng: hf\~u··· 
inJt-:i ltl H v.:~r.'L('!i! pr),;;I.Uon ~;<.J f.H'<'"V•'.nl: rw(ld le~ rrorn 
dropping r)U. t . 
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10-6 AXLES ----------------------..---n 

(10) Pre~s hea1·ing t.:up on fro m opposite side until 
f ir m l.r seated . 

('11 ) .Repeat. steps (9) and (1 0) on oth(!r journal. 
( l2,i Ins tall snap r·ing~ on hcm·ing cup assemblies. 

NOTE: If /he ;ioiitf f>ind3 td w·n o.l![!(;rrt hled. tap the 
:tJoke l it7htly to ·reliec;,:. il.'l'lfl 'JfJY·;~.<w.r<·:: o·n the bwrirwr.; at 
i he end c)/the joJJ.moJ. 

(1~~ ) I nsta.ll axle shaft. 

Steering Knuckle Removal 

NOTB: The open-f:.nd ty}J(~ l.~n!~c;kle phmt.~ rm hall 
joint.':i. R(~pla~:e·rn.e-u t of tlu~ bo.ll. joi·n.t;.<; reqtrin·::; rem.o1.•nl 
of th(~ a;:de iShl;ft onri s l<;ering kn1.tckle. 

(1) Remove axle shaft. 
(2) Diseonnet•t stet>ring t ie-rod end from knuckle 

arm. 
(3) Remo,·c lower ball s tud nut (fig. 10-.'i). 

J41070 

Fig. 10-5 lower Ball Stud Nut Removal 

( 4) Remove. r:lttE:r pin f ~·om upper stud and !t)(l::wn 
~tnd n'\rl: until it.:-:. lop edg~: is flush w·ith i.op of stud. 

(5) t,;n~(~at upper and io·wt' r t:t ud~ n:;ing a lead 
hantrt.lt''!' . 

l.f;) Hemo'.''~ upper r; u~ and n~ll.H1Ve 1-:tJi.:eklf.' <lS~(·m
hiy . 

(71 R~::m•wc ll!irlt':r ball st ud ~eat :..~sing :.i't.:t Wrench 
W-:3:55. 

Boll Joint Replacement 

{ I) H(~rnoH: k•wt~l' hall j~) ~ r: t. ~ rwp r·ing . 

(2~ Cb.m p l<.r•.wkk [1:;~"~"nb' :; h'~<:urd~· ia a vi~·~ 
with rli)JJt.'l:' b;:i.t~ f'>t\!d pr~~?Jtvt! down·'"''~d 

i)) A w~.eh P\atr~ ~p ... ;,;~)3- J. t•) ::;.pirtdl1~ mating ::;urft.lee 

of knuckle at:sembly flig . 10-Gl. Position But ton 
SP-55.B3 on lowt!r ,ioint. AH::>cmblc and align Puller 
!::\P-5!)74. Prest> lmwr jn;nt: (Jllt of knuekle by tightc~ n 
ing pulkr s<~rew. 

BUTTON SP-5583 

Fig. 10-6 lowet' Ball Joint Removol 

SP -SSSJ I 
UPPER BALL 
JOINT 

PULLER NUT SP-5574 

Fig. 10-7 Upper Ball Joint Removal 
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~1-------------------------------------------------AXLES 

(4) Di:sasst:·mble Pulh~ t· s·P-G:ri,!. On CJ-i> and C.J-1:> 
in~t<dl .-\.dapt(~r SP-£~~~8:1 on pu.l!er 1;erc:w vvith adapt.P..r 
sh(\u'ider toward. head of ::=tr(\1".:. Thrr.ad (.JUJtC?r nut 
~~hout halfw;;.:~· rwto sct·t~w· . Pl..:t(:C B11tt.m :3P-f>58:~ ou 
uvper joint artt1. in~tatl pu!fP.t' irl knut:kle {fig. 10-7). 
Tigh tt~n srrew Ln nm~ov<> upper ba ll joir:.r. 

(5) ltlvert t!H' knuekle itt the vise· . l'ot::ition t.bc 
lower b:;.11 joint in t.ht~ knm:klc·. Use Insl.allet· Cup 
Sf'-&5~2. Adaptt>r SP-55M. and P uller S P-:)574 screw 
and nut (fig 1 o.g·, to prcsg in the lower joint. lnstall 
hall :iuint .map ri.ng. 

(f)J Po,;ition upper bail j(Jin!' on tlH: knuckle. Use 
JnP. t<'lller Cup SP-;)ri82 and Puller As:'lemhly SP-557·1 to 
prest:; in upper joiut. \fig. 1 0-9). 

PULLER SP-5574 SCREW 

~ 

Fig. 10-8 lower Sal! Joint Installation 

Steering Knuckle lnstalkstion 

{J.'f 1nst.:tH u~,per b::dl st·nd ~(~::t(. inl:t.: axle yoke Top 
•)f ;,:.nd fil.'at ~.!nuld be {;t.;.:,h . ..,,J t'b U•P ,;f yvh~. 

(~) ] c;C.~i1 iJ k.tHJ::!dc.> :l.~:SP-mb \.1.- f•IHO ~1.:-<k yu kt>. 
Lno;;:<~ l:'l i~t8t~H ;o·;•.:er· stud unL :Po.;;: tic•n and :1lig:n 
Wren~:h .Nul. 'iii' - :~'15, Huttoll SP-55~W. Plr.H· ~P-;i58l, 
;u:d Pniler SP-f.,;)74 r.g flhMv·n i!~ fig:JrE- l 0-10. Tight,~a 
P'lll<~r ~at-w umil k•wP.r hall ~f.nd i<~ lll,;d iinn!y in it;; 
Sl''/.tt T ip:ht.1W :ow•:'t ~~t,;d nur. tt) 'i'r) ro i-;1) fo(•L-p•) LUHl~ 

torque lC•J: C.J r<1~1dd.:=;, '71) tA.I HO f•Jiit-pou mh tc•rque). 
J{.,.::t.n;)'1.'(.~ t.n(;. p'.;P.~.r ·:i.r.:d r~Jat,~· . 

q.n tht Wi'Cli\.h ·~:;l ·~v-.::;;,£) t~, ri?}tHI lll:OtJt ·!' b;::ll 
joint ~ turi ~~·.~~~ t to :VI fo<+ponnch torque t fig. 10·1 1 }. 

Fig. 1 0-9 Upper Boll Joint Installation 

Fig. 10-10 Steering Knuckle lnstullation 

(4) [:n;nail up;wr stud nnt c::nd tight~n to 1(1() f()o~ 
f>tEmds t.orque. In:':l t;:dl <:•.tt:tel' p!tL If e()tter pin h<,I +~B 
t!i, l!OI. ~tiign. f;i~rhwn n •. :t L: r.~il ;h<~ pin ca;; ~)~ in~t,aikd . 
J )o nui lo•o;:::•!n nut t.o ali)i..'ll t:h1: hoi!'-;;. 

{i)J 1.'<1nuer.!. <;t_;:~. ··:n~\ ~·nd. 

N (r_rE: ·r.tll:f1{ ·the .sb·: i.J~;,i·r• {i ;: .. ~~. ~.!ck~·t. J··t rp·:·~·( ·:r. t":d. t'J7' ~·e·· 

p/.w;ed. tht' '~•n.:in:'J (l.i~fJt~' m·u;.;t hr- (;f,.<>d.:ed. 
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10-8 AXLES-------------------------------------------------~ 

Fig. 1 0· 11 Tightening Upper Joint Stud Seat 

Fig. 1 0-12 Axle Shaft Seal Replar;ement 

Axle Shaft Seal Replacement 

Fror.t. ;n:!.;·:s r~r•'' f~fluipped 'Nith a \"-;.;eal -.vhich is in
stalled :.n tlri~ axh~ :>h11ft aone :;.bield. 

( 1) Rr:!novc defi.'etiv~ s~c!<il ( l'ig. 1 (). 12). 
(2l Rt:!move hnm?.t' thnlst ·.~;·as!let. If wea!· is evi

dt:·n \., l't~ r~klt:(.:. \Va~~~ !~t·. 

UH r::l~~;.~!"l il.r.::.;.~ of dil't :'.nd for:e:i!!II mau~:r. 
d l lnsV.l.!l 1:-nmz~ w;::.::;hH ·,vii·!\ eh:J.rnfercd gidf~ 

t•:J· .. v<P"(~ (h!\ :.r"\h·· fhaf:. r~eaL 
~.:.; J .·~·n~~·t:: .. lJ n~·~F .... 3t!~:d f):rEtt ~in of :·;~rll tt:t.A..;.,rd ~he 

~pind!e (fig. ! fH?.'l. 

ff)) Paek an~a around thru:.>t fHte an·a of shaft and 
seal with gr~c·ase. Fill ::Wal arr.a or i-tpindlc with b'"l'Nl':W 

r:NLG12). 

Spindle Bearing Replacement 

NOTE: Fm11t f.l:l:ln spi·tulie!> {l:''e f'CJ1Aipped u.:ith. a. 
needle roller f>eu.r·£no l()Ca teri at 1·eu.r 8pl:nd le ./lml.tJ</ 
(tl~a. w-1.1). 

( 1 I Placf) spindle in vis(~. Use caution an.d prt)te.d 
ali maehined surfaces on spindle. 

(2) Use ~uitable internai bearing puller and re
move necrllc !waring. 

OJ) Clean area of dirt and foreign matter. 
(4) U:.oc suitable bearing in::~taHcr and in:-;;tall new 

bearing:. 
(fi} Pack needle beadng area with grease (NLGI 2j. 

NEEDLE 
ROLLER 
BEARING 

Fig. 1 Q. 13 Spindle Bearing Removal 

Front Axle Assembly Removal 

J41 079 

(11 Raise front eml of n~IJ icl<~ and support fram~ 
hehind Rprings. 

12) Rem<;ve whcr.l fliRcs. l;Ig nut~'. and wher~l~. 
(3i [ndt'X [)ropcller ::;haft to ensure pmper align

ment upon installation. Dismnnect pmpcll(~r :;haft at 
front lWht('rsa! r.ompauion fl;ww.~. 

(4) Di~I;(JnTH.d steer·in~ t't.H:nH~ting rod at ball and 
'-'Od\t:'t conru~('ti(ll1 on ~H!H·ing knud;:l.-:>s. 

l G 1 Dit:wontl•:~d ~ hu('k ah~;orbl'!r-:, ai. <l x.le i.H.ltiSi.ng. 

(GJ Disn•nY·t;t brf'ati:er· ttd.1f.' fnm1 r.L:~~i: honsing:. 
17) RemrJ\'t:~ bmkf. c:,lliper.s or l~ad..ing plates and 

posit ion in a cnnveniP.nt r'hwe. 
t}., Rt~mnve springd;p pl::ti.(~~ f,nti ;;pring d!ps. 
(9) ~upp(trt a;df."· ~l-~:<:mnbly on a .i<It.k; 1·ai::;(• jHtk 

slightly t•J rem.:,•.· t: spring tem•ic:n. 
1 Ii.)) Lo·J~en 1\l.d.s ~f\~uring UfJ}.JeJ' r:,pring sll;H::idl';;,; do 

not remo':•.' bol\s. 
(i l) l:kml;'7t: boir::; l''~·:t:rin~~ if;\\'~!' ~;~·6ng sl:<tc:kte!i' 

~LI1d l'o.>!-)1. :'prings (Ill f"lt.tfll'. 
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~1------------------------------------------------AXLES 10-9 

(12) Holl jat~k and axle asst>.mhly from underneath 
vchidf~. 

front Axle Assembly Installation 

(I) Support axle a~~embly on a jatk and l;\idt' as
~t·.mhly into po:-;:ition underneath \'ehide. 

(2) Raise !;prinbrs and install holts in lower spring 
shackles. 

{3) Low<~r axle assembly on spring;; and rotate int.o 
f)O!:.iition. 

(4) Install spring clips and sprin~ dip plates. 
15) Tighttm upper and lowf!r spring shac.kle bolts. 
16J On models with dis<~ brakes, install and ali!4TI 

hrake calipt~rs. On CJ-5 and CJ-6 install backing plate. 
(71 Connect breathe•· tube. 
(8) Connect shock ahsorb(•rs. 
(9) ConnecT. steering connecting rod at steering 

knuckles. 
(lO) Connect propeller shaft and ch(~ck alignment. 
( 11) On CJ-5 anrl CJ-6, in~i.all hrake drums. 
(12) Install wheels and lug nuts. 
(l;fl Remove support standg and lower vehicle. 
(14) Tighten lug nuts and infl.t~all whe£!1 dises. 
(15) Check from end wheel alibrnment. 
(H)) Check turning angle. 

Turning Angle Adjustment 

The turning angle stop sc1·ews are locatd in the 
back of the knuckle just abo\'e the axle CE~nterline. lf 
adjustment is nec..:ssary, proceefl as follows: 

0) Loosen the locknut. 
(2) Gsc a turntable and adjust the stop 1:\erew to 

permit proper turning angle (see specifications below). 
(:i) Tighten locknut. 

NOTE: ,ldj1.1.~ting lhe scre·1.-r in incrcctf;e.s the t·;n'11£ng 
rwgle . .4r(jw;tirtJ.I the sc,·e!'' flllt deueose~ the lu.rniny 
angle. 

'furning- Angle Specifications: Set turning: angl~~ stop 
screws at il-1 degrees to :35 degrees on CJ-:5 and C.J-6 
equippt>d with ;::.tandard tin·~ (f'78 x 15). This will pro
vidl' the slwrtt.•bt tun~ ing diam('ter and irnpron> 
~·eh ielt: muneu li~rabil it:y. f.f !l;~~ Vf:hide !s ~~qllipped 
·;dth op.t i,;nal tirt'l, sr~t. the turning angle i'top Sl'?'f.'W-l 

at ~n dv.gTc'e« rn provide d,~;lr;.mee for llw ]atg\)r !':\t;~p 
tire;;. On Cherokee, W~tg<•neer·, and Truck, <.:d the tur
ning angk £>top scn::'.'•S at :3(5 dt•gre~!:i t•J ;n i.kgn~~~:.;. 

REAR AXLE 

}1c:ar r:·:·de 1nod(:::l~ and ~::pt•H(~ti:.:icn to JPt!5l ~~lehJeh·:s 

~~tr("' OlJ.f.iinr·li ~t. t.h~ f:r::tJ' t nf t l1~s f"!'·('Ctior~, .:Vletf'l(,du (J{ 

ask• identifieatior; art ~;hvWJJ in rii!,Dre;:: J.() .. l ;trifl 10-2. 

Axle Shaft and Bearing Removal 

{ Semi-Roat - Flange Shaft) 

( l.J Jaek up vebidc and rt.:~110''f~ whe(!1~. 
(2) lh:move braki• drum spring loeknnt:; and re

mon~ drum. 
(;~) Rcmo-.:e axlt! shaft tlange C\tp plug by viertin~ 

<:enter with a sharp tool and prying oui. 
(4.l U:i1ing &Cf.'es:o, holr. in axle shaft flange, remove 

nuts alt:aching backing plate ami retainer to a:xlt.! tube 
flange. 

(5) Attach Axle Shaft Adapiet· Tool W-:34;~ and 
Slide Hammt~r Handlr. C-f)B7 to axle l'lhaft flange and 
removf' axle ~haft (fig. J 0-1-1). 

flANGE ADAPTER 

,/ 

PULLER C-637 

Fig. 10-14 Removing Flanged Axle Shaft 

J42301 

NOTt;: Make certa·in the old bearing Cl.t]J lw.c; IJeen 
n"motledfrmn the u~:/e IHm.r;{nf!. 

!til Rr.movt~ a:de shaft oil seal from axle housing 
tube using Puller C-6:J7. 

(7) Wipe axle housing tube seal bore t~h~an and in
stall a new oil seal u~ing Driver W-136. 

CAUTION: Under no cirCIJ.m8tam:es .<~IJ.(mld axle 8haft 
n'!tainin.g rings or bearings be removed using a torch 
be<'<.U£1;<' heat is f't!rt into the a.1:le shalt: hearing journal 

INwkening this a.ma, 

(S) Position ;u.i~~ ~hafl as!':•~mhl.r in a h"-!;<vv d~~. 
l~)J 1.1!".;:-,g !:hisP!, f:!.tt a d!~ep gt·CI(•'<'f. i:ll.O rd.aining 

ring. T:<is wiH eniHrf;e hore ····i t·e~ain:ng ring, l•r split 
ring :.,nd rwrmit it w b1: drivt<n off P~ a:de !"haft ffig. 
HJ-JG\ 

•. 10) Fsiu~ a hack:::;\\\', ntt througi1 uil seal, being 
careful not. to darnag:t:> Sf'~.l c:mlac.t. ,surfa1~e. Rer~wvt· ()il 
:of:'::! fnm• :·lXl~; sl1aft. 

CAFI'ION; Thnro•;o.~1Uy [1J.b;~·.ca/.(. n"·.S.).J pv.i.!f.,·r !w/.ts 
a1~.o~ h~i!! (?:Yt:r.o.r.:~r- p·:~ntl·:· b.t:·~t~·n .. e <~ttt~::'''-Ph·-~!f.l to ·rB·,n.,_,.,~( 

b~~U';cr;r,: fr-p;, ~:::r)t- ,~'•af~ Un nc"'t u.se powt~r op~·tat.~d 
impact tuols •m JHJ.Her· [)(Jlt~. 
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10-10 AXLES ---------------------------------------------------~· 

fig. 10-15 Notching Bearing Retoiner Ring 

FLANGE AOAPTEA 

HOLDING 

~RING 

J42303 

Fig. 1 0-16 Removing Axle Shaft 8eoring 

(11) Attach Puller \\'-:3-ia to axle shaft Ul->ing flan g-P 
stud nuts. Position puller bvlt.J; against dimples of 
holding r ing and alternately tig:h t,en until bearing is 
pressed from ilhaft (fig. HH6). 

Installation 

(l) l"nsvect ax!e shaft oil 8(!al jt)ll.!'nai for !'.t.:rakh':!S 
and poh:b ~1· ith fjne el'Oens e1ot.h if r~{~Ce~i'l-.tt•y. 

(2j Install retainH plaw <m : •. xlr shaft. 
(3.t Apply gt t.~~ts•.: t t} r;ew oil i;E'a.l :?.a.•;it.y uetW~":'n 

seal liJ.l!! and carefully slide .s~al on E-.XI(• shaft s~al 
scat. Outer fru>e (,! ~r..a! m ust he toward a.:dc flange. 

(4) Patk bearin~ prim· to in!)i.allatim: ~lsing .NLGT 2 
Wheel Br•ttring Gn~t<Re. 

(5) ln~t?..Jl bt!t-tri:lg on axie: ::;h.~ •. .it ma~;mg et'rtai.n 
eup rib ring is fadng axle f!t.l.nge. 

iti) Jtt'· t·lll' t f"t·r·"'<t rf·~- 1·.,, .. ,. r.r·y,ol'"' ···vL· . .:r'· ... r• • . r:- ••. . u ..•. h'·>-• .. , <J, -> • . . ..• ,;, ,, ""·•···· ·· !.-,. •··· 

(~) u.:~ing Pull(:'?' w· ~~w. pn~~l"' t:(!W :•,;•:!.~ :::hafl b··::H'
ing and l.'i.! l.:lint•r 1·ing on <1 .. \le :-t h;~iJ :-'! in·r·.lli'<l!if~Ptl<ily . 

Tight.en puller holts alternately until bE'aring and 
retainer ring are properly seatt.'<l against shaf t 
~h()u!der. 

NOTE: Make ce-r·trrin old bea1·ing cup hn.<; b~tm 
·t<:> mm>ed .from a::de Jwusi:nu b£(t(n·e axle Rhaft and rlt:!1.1.' 

·tJ,?i_,:t bea.rirt.g (l.re installed int.t) the a~:le hm,t.Sinu. 

(ti:t Install axlt: shaft th rough hacking pl ate using 
care not to damap:e axle housing tube inner oil seal. 

t_9) Apply thin coating of lubricant to outside 
diametet of bearing cup prior to installing in bearing 
bore. 

<10} Tap end of flanged shaft lightly with a rawhide 
mallt?t to position axle s ha ft bearing in housing hea r· 
ing bore. 

111) Attach axle shaft retainer and brake backing 
plate to axle tube flang~. Secure with nuts and lock
washers (refer to Tor que Specifications). 

(12j Install new cup plug int.o axle shaft flange 
hole. 

(1:3) Install brake drum, spring locknuts and rear 
wheel assembly. 

Rear Axle Shaft Removal 
( Fuii~F1oating) 

Refer to Figure 10-17 . 

NOTE: I t is not nece.ssa.Jy to jnclc up the re.ar ·wheeL~. 

0) Remove axle flange nuts, lockwashcrs, and 
split washers holding axle sha ft flange. 

(2) Pull axle shaft fre~· from housing. 

NOTE: A bJ'Oken ru:le ~hojf tho. t ca.nnot be remo·veri 
tcit.h a ·1.m:re Jwok can be rernm.,ed fmm. a.fullr.f1Datitl.g 
tJ.:'CUI by n:m~mi-ng the opposite a:d.c shaft. and h~ertiny 
a.p,;pB ·u,hich willibi1.•e the broken IJ:.de ;.;haft. out.. 

Rear Axle Shaft Installation 

(Full-Floating) 

( l) Be ;;un• a:<.:lt~ fla ng<! mating area on hub and 
a:de are: de:tn and fn·f· of old gasket materiaL 

(2) lnstaH ae\\' flange gnsket onto hub s.tud!'i. 
(:{) lnM:rt axle sha ft into housing. 

NOTE: It -..dll lw 1lf';£:t?:>Sm1J tu mtote the a:rle !!luift f.1> 
$imu}t.IJ.nc,m.;-;ly uiign f. h.t• $liltff .-;pli:tre.~ wdl, thf: •hf
ji>.r'(:l/ti{d gw.r :;plirtr: s u;m.i t h c fl.tl,upe rttt udi-frt!J ho/.es 
u:itl •. the h •,l b M·u.(lf-. 

( 11'i lt,~;.ai! 1lpb -..•.-~t::;her::,, Joekwasfler:-;, and Clan g~· 
11 lltS. Tighten nur~ ~~~eu.rc ly. 
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r1----------------------- AXLES 10-11 

SIDE BEARING CUP 

I SIDE BEARI NG 

/siDE BEARING SH IMS PINI ON 
-~CASE ADJUSTING 

~.¥":...._ ./ SHIMS .,_ O.a· -' SIDE BEARING SHIMS (FRONT) ~ 
' I ./I' SiDE BEAl'IING \®r '··--· 
~ • 'Q~~ /SIDE BEARING CUP ~fj.~ ""'PINION ADJUSTING 

- \ ' v~ / ~ ' SHIMS (REAR) 
SEAL 

PINION MATE r tuf?!)) :..d' \ REAR PINION sf.AAING cuP 

SHAFT PIN ~ ~~ REA R PINION BEARING 

\ CUP 

~,_"'J., BEARING 

PINION GEAR 

\ @~~RS WASHERS 

·. -~ ~~ RING GEAR L ~~ .. ,,., @)~ L2 
GASKET WASHERS 

SEA~~~~ 
CONE 

SIDE GEARS J4.2304 

Fig. 10-17 Full-Floating Rear Axle - Model60 

NOTE: The p·t?i'tOn Bhaft m:l sea.l ·~:~ sen~icerl in the 
't'ehicle when Tepla<:.wment is net;e,o:;sm·y. For Model 60 
axle, use Puller W-£86; }i)r a}l other ·1nodels, use Pu.ller 
W-2.?1. 

INSPECTION AND SERVICING 

All Axles 

Refer to figures 10-17 and 10-Hl. 

NOTE: Before di.so.flsembhng th.11 dijfe1'P.?dial, it is 
a.d·vi sflble to det~!'!""flt.1:ne through in_cqwction ! he cau,se of 
the .fa.ilu·re. 

( l) Remove houl)ing cover and ga~ket, and drain 
lubricant. 

(2) Clean differential part~ thoroughly wit;l1 sc1l· 
•.rfmt. 

(3) Carefuliy inspect all pa~t~. 

NOTE: 8honld it be dt.'W':'ti'tl:n,:·d lJy ins;ptr~~t-ion tfwt 
the li.~f.f"etoJ t-1/.J.l rcq?A:ircs t)·;;.:·'dr.anl~·nu. .find tire a;d·~ 

ll'l'•tst he re'tU,:rl.'t:1dfrnm the l)(;hidu. 

Rear Axle Assembly Removal 

( 1) Raise r'~a.r of v~hidc. Support fram~~ r.~h,:md of 
rt~.ar springs. 

(::!) Re~HC·\·r; whet:!<;. 
(3) lnd<'~X pl'Opi'!J.I~!T ~h:~ft a.t J'(\al' j'flk(: <lnd d.iSl"!)U· 

ned. 

(•t) Disc:onnecc :'\hock absorbers at axle mounting. 
(;)) Dis{;onneet brake hydraulic hose at tee fitting 

on axle ju~t below lt•fi. frame side rail. Tape ends of 
hose to keep out dirt. 

(6) Di~coonect parking brake cable at frame 
mounting. 

(7) Support a.:deonjack. 
(8) Remove axl~ t'-bolt~ . 
(~) ) Slide a:de from uml~r veh i.cle. 

Rear Axle Assembly Installation 

NOTE: All. sen~ice ·replar:e-me-nt a.Yl.<l a~.:;semblie~ are 
shippP.d fmrn the fcwtor!l witlund l·ubrica.nt in the dif
J'fn•nt.i.al. Lubr1~:unt. m·u.~·t be udii.~d to the difj(~rential 
i)(fort.~ the a:dN; ar·e i·m;trdlcd in '1-'ell'ide.~. Use 
AflL-L-:tW:iB tSAE 80) .tin· .~ta:nchtnl a:de.<~ oT Part 
;\i u.mbm· ~~.~ :i.l~''.fvr ·J'roc-Lok n.x:ks. 

Wher1 adding difff.:rt:l'llial Juhricant , suspend t:he 
a.."le wi!.h the a.xle shafts hnriwntal anfl th 1~ yo.ke end 
of tht? [1ir.!rm b,u."iiq?, h~J.lJgin~! tlr.i\vn: then . t.um t he 
pinion ;.c.hc.:.fr ~>;;· c·:;l time~ to a~:~urc that tht=~ Juhl'ieant 
g•~l·::l im(, the pinic.n shaft tH,~:.lrings. 

(1) l'o:;h.irm axle a:>!!~rnhly 1.1nderv~hicle. 
(2) Positi(!ll ~print,_r:; to axk padi>, and ir.~t.all spring 

dip~ IHld lllli:S. 

~;l 1 At~;.;.th l:r~k~! iitJi: ho:::t: at l:f:r fining 'Jfi top of 
hnn!>ing. 

vi) A 1. ta.J.i p;di;;r.g bra.h~ e.uhl.es at c·c~<·•l' of hrak<~ 
hacking- p: .. :-..tl:'. 

f0.::, f'mme-:·t -;i·,,,;.•.· J.r r.tl': .~c·rber":' :~1 :cd.f: Wt."llmting 
p;,~d,-.. 
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10-12 AXLES -------------------------------------------------~· 

~ t 
PINION MATE 
SHAFT 

COVER 

,;, .)42::!05 

Fig. I 0-18 Semi-Float Rear Axle J Ranged Shaft 

(6) Connect propeller shaft at rear universal joint. 
(7) Adjust and bleed brakes . 
(81 Install and bleed brakes. 
(9) Install wheels and lower ''chicle to floor. 

(10) Check parking brake. 
(11) .Fill axle housing with lubrieant. 

DIFFERENTIAL CASE DISASSEMBLY 

(1) Remove axle shaft8. 
(2'1 Rt!move housing eover and fouJ' capstr~\\'t\ 

holding two differential gide bearing ea}Js in posit ion. 

:NOTE: ll•fct.Ja, !NI1'e them ( !.rf'· ·rrwl'dt.it:.g letters t1l ' ;;ome 

type nf ·i.dun. t~fica.tim<. 'f/ll7.?'h o·n. the cnp.~ ttnrl Jum.s1:nq 
so thot r.:(J.ch u;.p cun he i:n::;f.rJ.llf:.d in th-:• same po.<;ihon 
and locaf'iti·JJ.fhnP. ;.uhich ·if '11..':'1,~ nm1.m·ed. 

Uf1 Csl': Sprf:r,.dCJ' \V-129 <t..-i stHw;n in figur<'! lfl-Et 
to sp:-r?.ad hou5>iW~ l!!~taH H.•.:Iddo''· n ClaHtp:,; W-129· i8 .. 
if <lYa f::..b~ c:~, to k0ep ~pt'l·::.d~r in r.:c·;:.:'i tion. Ciamp or. 
dial indirator. From ::~ !de, mE<a:;nn : the carrier spread. 
Oo not. sprNcd c:arrie.r tn(ll't' thanO.O~O inch . 

(·l j H.~mu•.:e C.i:xl inrl!caror. 
~5) Carefu!fy pn: difft~rent.ial c:a!:le iom,t\ ll:.lir.u. pr:i 

h.'\rs a! h·~a(J;.:; of dng ~ear h1)lt.~ and (·;.I~T!,,r u.~:~ting. 
(6) R<:u.lm·e '-;n·r~atler iJm,;~dif~ll: l? to pre~·t:nt. po?.

i:\'blii:y of e;·,.!·~·ier ~.akir:.g: a ->E't 
('i.) l~ ·~ n:\.•y~.:(: ;.:..(rE~v:':·-v ho~d:Hg ::~ .n~ ~e .. l r r:(• dj{[.;r·et~! . .L~d 

CfL:';(:. 

on With a small punrh, as shown in figure 10-20, 
(!rive out lockpin. 

(9.J Remove differen t ial shaft and thr ust block. 
(lOl Carefully, so as not to lose thrust washers, re

move differential pin ion gears. 
(11) With Wrench C-:-J28l to hold yoke. remove nut. 

With Puller \~,q72, remove yoke as shown in figure 
10-21. 

ll2) Using a rawhide hammer, drivt~ nn end of 
pinion shaft to fore€ pinion out of diffenmtial housing. 

NOTE: Pinirm. beatintJ cul,ju.-:<ting shim-~ TIWY re-rnr1.~n 
O'lt. thf: pinion slw.ft, ~tt'c.:k to the hem·ing v.:h:ic/1. is s t·ill 
i'YI the hou,.<;il!{J, m· fa.ll rmt /,of)se. 1'he.<;e shi·ms should /'>(! 

co llec tf'd a.nd kept j(n· as.~ (r.m.IJl11· 

(1.!3) .RemfJ\'1.: outer pinion b<~~1ring et'me. baffle and 
1.1il Heal b~' u<::ing a t.-.vo-indl hy two-i!ld.t pieCt'! nf 
hal'dwo•x! <~r a kn6rth •.>f pipt~ :md driw!. i)Ul. through 
:l!JC1< of c;nrier hr;ug:ag. Di~earr.l $C:i:l1. 

Pinion and Differential Case Bearing Removal 
(Semi-Float Axle) 

To ret.WiVt' ihP dit'feremitd ~. i(k hea~·ing!> and pin ion 
i.n.n<!r bi.•ar:llg, w;~; !karin~-; Pollt:r W-1i'4-B a~ showu i:n 
figtl!.''~ H-22 lJf,•~ t:!l' tht:. pui'll~l' a'l!!lH'':?j f.'ZS:\; t'O:.HA\I'J'll.l 

ot' I:"NlrirJ~If-i ·~< .. ,thol;t rbJ·n a~;~~ tii <::cml'~ r.()lkro;, a~~ p<J>HrJi<~ 
pl.'essure i~ appli1:d d in.>.e.tly t1.1 tlw bearing t:one. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.1------------------------ AXLES 10-13 

NOTF;; Wh(;?~ pul/.in£r th~; front a.t:l,; rl~f.tcrentitd inner 
phi,itm lwarirtu 1rilh an oil !{h/1J}er a.t tad1.ed, tlu~ 
tu.loptcr plnt eB ( l'H.'O Ti:'<l'l.t.i·n:d_; itiU . .St /)(' insm·tt~d, from 
the t.op. iuto rnu: s·idt:: l)i lhe W~ l04-B puller bat:<e. f.hea 
1't.1JfiS'i t-imu.:·d 1 SO d.egrer~'! apu:r! . 

Pinion and Differential Case 
Bearing Removal 
( Full- Floating Axle) 

To n•move differential ;;.ide carrit:r hearings on 
:!\.1odel (iO rt:~i.ll' axk. use Prm~s DD-!H4-P, Kx.t.ension 
DD-914-7. Button DD-914·42, H olding Ring DD-!H4-8 
and Adapter DD-9 H-62 l flg. 10-241. 

To remove the Model HO rt>ar ~txle pinion inner bt!ar
ing. u:->e Tool DD-914-f' wit.h Hold ing Ring: DD-91+-9 
and Adapter C-C'-1H3-H7. 

J42306 

fig . 10-19 Oiffe,ential Carrier Spreader 

Fig . l 0-20 Removing Lockpio 

Fig. 10-2 1 End Yoke Puller 

Fig. 10-22 Pulling Differential Side Carrier Bearing 

PULLER TOOL W-104-B 

Fig. I 0-23 Pulling Pini<tn l!mt.•~· Bec.:d"g 
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10-14 AXLES------------------·------ '1 

EXTENSION 
00-914-7 

J4?.3 ll 

Fig 1 0~24 Pull ing Different ial Side Carrier Bearing 

Pinion Bearing Cup Removal 

NOTE: The cliffenmt.ia.J. carrier howsinu ha.<> recesses 
in tlw cw>f'i:ng to perm it t.lu~ use of o. fH'a):;~ 11?~;1. to 
d d1:e tlw htna ond ou ter cu,pfi fm m the hOii-'si·nfJ. 

(1) Using a brass drift, drive pinion inner bear ing 
cup and shimg from housing. Even i f mutilated, tlwse 
shims should be kept for proper assmnhly of differen
tial. 

{2) Us i11 g brass dr ift, dr ivr. outer pinion eup from 
housing. 

Cleaning and Inspection 

Cle<H1 a ll parts in fa:;t-evapon~ting mineral spirits 
or a dry d(•aning solvent and, ,,.·ith tho? exception of 
hear ings, dry with cMnpri\Ssed air. 

Inspecr: rli fferenlia l bt:aring cone~, cups. and rollers 
for pitting, galling, (•r orh~:~r •:isihie dama~e. 

Inspect differrmtia! c~:s<~ for el!mgal(~d M enhtrged 
pinion shaft bole. Th<:' machiw~d thru~t wn.shcr su.rface 
arens &nd countcrhores mu~L i.le .<:nJ.oot·h ond wit!wut 
metal ckpoRits or surJacr~ impt~Ji,_-ct-iun&: . H ~ny n.f. the 
ah(fV('! c.:mdit':r•ns (~~ist , '>•.lti;.:;f.,whn·y con e-ction must be 
rrwrt(• or t:hP. cas<: .l't~placul l u.np.:;d csS~! f<•r cracks or 
other .,-isihle dumag.;> which rn1ght nmdt;)r it unfit for 
further service-. 

lr..spe<·t r.iiffe1·cntia! pinic·u llhi.ift for 0'!'\tl:'ssivc ·,n~a~· 
in tm:tntr a.n~~ of dif.ft.~r•:nti ;:d. p in ion::;. Sh;;,ft ~:;ho•:dd b.:: 
.::..T.O(Y!:h a.ud n.:und witb JJ:J ~r:o;iE~ (;r m!~t<d p ickup. 

It,~p(:ct diff~,~·~ntia! ~if.\(' gf! ltr :> :!.r:t: pininn~ : ttH~Y 

3~/,IJ)d ha:1t> Sint)'Jth 1 w~'.:h •.vitl·; a. t:nik:nr ··:f:n'-<c(· l.. pat· 
ter1'! '.v; r. t·~(r~ ... l .:~:·::·~~:~~~·;~ .,;· ,;;· ·~:ft:=.~~:. r t .~ r ~.'~'f.t{.; f.l.: ··~ •.:. rfa ... :c:~~;. l'he 
difft:renti::..i c;id~ ~~~;:. r ami piHi•.Jil ~:('ll' tl5l.. wDsiJ<\'r !:! 

!ihoutrl ht- smooth a.nd in~ from an y S<·ori.ng or metal 
pickup. 

Inspect differential pimou sha.ft !ockpin for d:tmage 
or loo:;(m <.·~('; in e<1~w . Ht-pla<x~ pin or ea:;e ll}l nt:<.'t'Bsary. 

InRpect drive g'i~r:r ~t tHJ pinion t'or worn or chipped 
t:e(~th or darnaged at.t.ac.bing: bo.h: rhrc;~ds. lf replace
mt'nt is nt:(:es:>ary, n~plaer. both t he dr!vt' g~ar and 
dri'<.e pinion a::; t:h~r are <W<;.ilable in nH-~.tc:h(>(l sels 
only. 

lnsJWCt: drivt". pinion hearin~~ r.one?., n;ps s nd n1llers 
for pitting, galling. exce~~ive wea r. or other visibl ~· 
damage. If inspedion rfi'veals that. either arc· unfit for 
furthN serv i<:e, replac..' b<Jth cup and (:One. 

In~pcct differentia l carrier fo r crack::; or other 
dsihh~ damage which would nmder it unfit. for further 
S~!n'ice. Rai::;ed metal on the ::;bould('r oJ }Jt~aring cup 
horl!l:> incurred in n~moving pinion t:ups should he flat
tened by use of a flat.-nose punch. 

Inspect drive pinion for damaged hearin~ journals 
(lnd mounting shim surface or cxecs~i,·ely wnrn 
splin~s. If replacement is necc:-:~sary. replae(~ both the 
dr ive pinion and drive gear a~ they are available in 
matched sets only. 

Inspect com panion flange fo r crack't .. \vorn splines, 
pi tted, rough or eorroded oil sc~al comacting surfacr.. 
Repair or replace companion flang-e as ncce:s:;a ry. 

Insped drh·e pinion bearing shim pack for broken. 
damaged, or distortt~d shims. !{()place if necese.ary dur
ing establ i5hment of pinion beadng preload. 

Pinion lnstallatlon and Adiustment 

NOTE: Fr01d a;clP.s ·u,~<: nn oil slinger betu.'€1:n th e 
l;earinn cone mul the pinion head. Tj this l~'> not re
placed the pinio·n xhim J)f'Wk •.lhtU'nf'.i()fl will bi.· iru:or~ 
reef. 

Adjustment of the pinion iR acc·vmJ;Iishe.tl by the 
m;e of shims plael'd between thl:' inner hearing eup and 
t,ht~ axlt.~ housin~~ and het wt>en rhr pinion ::;haft 
sho uldE-r and the out~~ r bt-az·ing. The 1ihims behind the 
inner bearing cup adjn!'-t t h t> posiiion of pinion in rela
tion to the ring gem·. The: sh ims beh ind. the ont<~r b{~ar
ing adjm;t t.he: pinion imwr and out••:· hearing preload 
ifig. 10-2<)). 

0 ) In~"t•l.ll iHJter ht=:aring cup ~1:1ing Dri•:t.•r W-12fi . 
(:2) Ir.st::~ll. inner ln• a::-in~ (~Uf; tlRing n r.i.v~r \V-12() 

Nl :\1odel ~Hi a :-: lt~~. and l nst=lJler W .;~44 r•n M,:odel :H 
and Mode! 6.(1 Hxk!l to dri v t~ <.~up in::o hm:sing. 

( :l j Use S it:evi: G-:)(ltJ5 :,(, pn:s~ or drive inn<:.r b(~at
ing on w pillion i!h(tlt oo a:«!~?. lWJrkl~ 44 and GO. Us<: 
Sl~,,-,e \o\'-26~ on Model :-:0 1_fig. 10-ifi .i. 

(1) Place pinion ill housing and in!';l:<Jl a O.OE5-i n<·h 
~hi rn . i.nn~r bearhw. ;.:!)r(:<t(" SP· H~~J7 (from 'fCJol 
W-ll.i2), ir. pb(·t~ of r;-j(>il~': ;;okr: t(l rF)ld l,Jin !•)r. in pO:->i· 
t :on f•)r wlj <j::;tm.e.nt J ri~t.:tll piniJJ-:; n: .• t. 

c::;J ~~.e t~;~l'.t: pro~,:u:~r pii;}.rn;. adju~t'i.!j£( .~~·aa~~ t~ t.\:• ·}L:.~·r.~r; 

correct !'cadi:rJg fiJt' di-::-fercm.it<.i •r:r>lh:L 
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n----------------------- AXLES 10-15 

DIFF ERENTIAL BEARING 
SHIM PACKS 

Fig. 10-25 Oiffetentiol Shim Pack Locations 

J42312 

NOTE: T he pinion adjus t ing (ix.tu.re must f irst be set 
by the use of a master gauge which is included in the 
W-99 kit . Gauge Block SP-5433 or S P-54:1-1, stamped 
with the letter l is used otz Model 60 a.xles; Oa.uge 
Block W-1 01 -A -22 or SP-54.5:1, s tamped E i.-; used on 
l"fodel 44 a:x:le.s; (md Gauge B loc:k SP-:3291 stamped K 
is used on Model -~ axles. SP-5264 is u.sed with the 
dial indicator in W-99 tool Mt for sett.in~; pinion depth. 

t6.1 Place gauge block against machined su t-fac(' of 
dial indicatnr moun t rf ig. 10-27). 

(7) Set dial indicator onzero. 
(8) In~tall pinion adjusting fix ture on pm1on with 

stationary guide pin and ndjul'!table ~·uide pin l'eatetl 
in pinion shaft lathe ,;(.>n\:er~ {fig. 10-28 1. 

NOTE: Us1? the C-c!.f.l'fll 1' l?fpe ul-i{!rt:ment .ti:ct~o·e 
?'e-rti.(:u./ly t,t.<l shm~:·n i-11 fi(f1J,Te 1U-.CJ8) ~o thot ;.f.'ei!Jh t of 
fif.J a.<;$(mbly i.> (llu•HIJ~ d·ixec tly cl'm tered m1d -;uppor·ted 
~HI pinion .sho.,!~ center. Tid.! faild·irm ~~f' the fi~rfu.re 1:<; 

to o{·cu.mtely ho/.rl the difl.l ·r!lirhco.t(;r a.nd it~ NJ.t)·U:nt in 
tLli[fliril~mt to ihe .Ji'n':O t! i;hn;rf. ·ll.'hiff:· -it£.<:: piooloi em the 
stat·((i,Ut.?~/1 V'IJ.:idR ;n,~. {f (!, u•n,.,~· t\;.,tf. r,rpeat dia.t n :.o.J
i ·r7.p ('fi.'WMA br- oOl'tl!WJ. look .fo r• rfirfy 'J't lm r"l'f-d ]'rin·irrp, 
cr:m. h :r.'· or a 1Jf'.nt r,7· CiDi.'lf.eri nii17niuu )il1 . f{,_:.r·p }i!7 J1at 
i.i1. metal t:(.t.~e ·ru/u:,n !Wf. J:·n (t~e. Do not o.Uo·.~i.' olht?.t· 
t'Jo/~ t.n rest: on ;) T?'I'O t t h(:: C-c.lo.mp jix tu.-ro f (,o/ 

co.t~f1J.ll71 (tJ..~ a TJi'r>l;i.<;;:on itt.-\tru n·~1:-nU. 

(91 Seat gaugt' mount. firmly on pmwu hc~ad and 
>~wing d ial inrlkator tbn.•u~;!1 di!ft'n' ntia: b,~aring bL\n: 
!.fig. 1 0·-271. 

Tlw lowp.;,t (Cad ing in•Ji·~nt~ ~~l tht~ (:·:··nt.:·r c.i t.iH! dif · 
h::rem1ai rwaring- b•Jrt' . .'\!. t ili::; pui11t. th':' dia] indicato r 

shou ld read the same U!-! m:1rk dcht.'d on t he pmwn 
head . If the r~arling dot~ not abll'N\ add or retno\'C 
shims behind the inner pinion b~aring cup until the 
reRdin~ agree. 

1•h<~ l~IHl of eat·h pinion b etched ,•.-ith a plus f.+ i 
numbe.r. a minus(-) numbt•r m z~ro (0) nombt-r to in
dieate t.h(! hest ru nni ng poRi tion for each par t icular 
gear set. This diment;ion is controlled by shirnm.ing 
behind the inner pinion bt~aring cup. The rt.'f(lre if a 
pinion is etched ( +:2), tbis pinion would rf!quir(' 0.002 
inch ~cgs sh ims t.han a J,>inion cwhed 0. By n~moving 
shims t he moun ting dist.anc.e is increased which ig 
jusl what " ( + 2) etch ing indicates. 0-r if a vinion is 
etched (-2). add 0J)02 inch m(1re shims than would be 
required if tht> pinion "·t~re etchl"d 0. By add ing 0.002 
inch shims, the mount ing distanee is decreased whi(•.h 
is j ust what a (-2) etc-hing indicates. 

NOTE: To i1?-crense tlte <lial rerulin{), dAx-rease ~hirns; 
lo rlH;rect,SP. th"> d·i(ll ·nuul:t-ng. i·ncrectse the shim-~. Ex· 
mnple: f'Fdh a di(ll.rea~lino of rninns 0.001 -iru.:h nnd a 
pinio·n mo.rkiny of plu_.:: 0.002 h1d., rem.o'IH~ O.OW1 iru:h 
:;him.'> to obta:i.n a ki{lh1::1· dial readir1.f/ of plu.c; 0.002 
1':ru:h. 

SLEEVE 
C-3095 

fig. J 0-26 Pinion Bearing Installing >le4tve 

( 1 l if the ot·igina! ring r:nd uinion St!t is t.n be 
reuEed, mc::tsurt~ U;~ oltl pinior. shim pack ;mel build a 
r.ew ~ h im pack to th is c i wen~{ion . Coll<-ct ::~h ~rn pal'k 
:~av tHl from t.e:irrl•JWn. :.\1e::LS U!'!~ <~<1.<·h ~h;m S~!.:mratt•ly 
·:•.oit.h a microm·~r.~:~r fJ.nd ::s.dd t<.og:dr:~.:r t.o ~~l't t f.J lal ::;him 
p:u:k t·.hkk n("·m fr.;.r;: -:H .. i;~ .ir-~ll huik!ti.p . . ~~oT.·~ ( •·tf.' ( ... :• or 
\··) <c~k.h'in~ on hod: 1.h1. :.•ld pinion ,'irH.1 l'i H: n r::w mw, .~nd 
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10~ 16 AXLES --------------------------~1 

Fig. 10-27 Checking Pinion Adjustment 

DIAL GAUGE 
SWING ARC 

.. ..1 HOUSING 

PIN 

C-CL AMP 

PINION HOUSING . "' - -

.. : -=~-- 1 THUMB 
:~1-:i~."~.<!..~~~, SCREW 

:'~-~,Jr.; ' 
__ :~-3-- ! \ GUIDE 

INNER BEARING SLEEVE \ PIN 

C-CLAMP J42315 

Fig. I 0-28 Pinion Adjusting Fixture 

PINION MARKJNG CHART 

OLD NEW PINION MARKING 
PINION 
MARKING -4 -3 -2 -1 

+4 +0.008 +0.007 +0.006 +0.005 

+3 +0.007 +0.006 +0.005 +0.004 

+2 +0.006 +0.005 +0.004 +0.003 

+f +0.005 +0.004 +0.003 +0.002 

0 +0.004 +0.003 +0.002 +0.001 

-1 +0.003 +0.002 +0.001 0 

·2 +0.002 +0.001 0 ·0.001 

-3 +0.001 0 ·0.001 ·0.002 

-4 0 ·0.001 -0.002 -0.003 . 

adjust the thickness of lH?\v shim pack to compensate 
fo r the d ifference between thesE~ t wo figures. Refer to 
Pinion Marking Char t for example. If the old pinion 
reads ( + 2), add 0.004-ineh shims to the original pack 
dimension. Nnw build a nt-w sh im pack to thili result
ing dimenl'ion. 

( 2) When correct. adjustment is reached, remove 
pinion adjusting fixture and sleeve SP-1997. Install 
outer bearing. 

Ul) Install only oil ~linger . yoh , f lat wu:>her, and 
pinion nut. H•Jiding yoke ,_,:ith l''hnge Hold<.~r C-3281. 
t ighten nut :WO to 220 fuot:-p(Jtii.His •.Jr .2;)0 to 270 foiJl · 
pound~ torqu(• for fu!l-f1,JathJg r(•.ar li:de. 

(·ii C"sing Ineh-Pounil Torqur: w,-~n<:h \\' -29-7 ('Jfl 

nut, c:hetk rotating tor que. 'I'h l!. ron~r.ing rorqut~ should 
tw 10 to 25 inrh-pounds. 

i&l Add (•l' n' nH)Vt• gJlim~ twr.W('•~t· pinhH:. ontH 
b(:arinez <.a nd [•inion sb :tl't to ohj a h1 t.:.t·r~i !<:t torqne n~•·•d · 
ing (fig. 1 0·-2£)1. 

0 +1 +2 +3 +4 

+0.004 +0.003 +0.002 +0.001 0 

+0.003 +0.002 +0.001 0 -0.001 

+0.002 +0.001 0 -0.001 ·0.002 

+0.001 0 -0.001 ·0.002 -0.003 

0 -0.001 -0.002 ·0.003 -0.004 

-0.001 -0.002 -0.003 -0.004 .0.005 

-0.002 ·0.003 -0.004 -0.005 -0.006 

-0.003 ·0.004 ·0.005 -0 .006 -0.007 

-0.004 -0.005 -0.000 ·0.007 -0.008 

J42316 

Differential Case - Assembly 

fl) Rcass~mblc differential pmwns, s ide gears, 
thrust washers, and .!'\haft in relative position shown in 
figur<~s 10-17 and 10-ll:l. !\fake sure spacers are instal
led. 

(_2) fnsta ll differential shaft lockpin. 
(il'J Check sidr gear clt!aranct~. 
(·1) Exa mine contacting surfaceg of ring l;{ear and 

differt\ntiat (:::l~e for bu rrs or foreign matter. 
(G:I A~:wmble ring gc.>.a. r on rli(f~rential caSt! \Vith 

a::;snml1!r hoh! 1m •'<lth lined up. 
((i) Tap ri.ng gear into _pl a<!t~ wi th mallei.. 
i7) ln~wll r ing g<~a.r serews. Tigh ten tJ) 45 to ()fi 

fo(lt-pounds torque 1>n a li except .Model 1)0. Tighten 
vah·e 100 to 120 f()ot-po undti torqut>. 

Adjustment of Differential Side Gears 

Clear:-~.nu~ b(~t'-"'l~;,~rt the diffl.\n:m tiai sidt g<~ ::~ r::; and 
diffcn~nt ial (~/.l ~l' :1houid bf· ft.()(rt} in~h t.t' il00f) Inch. 

(1) With dtffen~ntial IJOl'lition<!al (f ig. 1 0--2\l), tap 
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,.1---- --------------------AXLES 10-17 

difft~rentia[ ligh tly on ~t flat. ~mrfaee so difft~n'ntial 
geal'~ ~ettlc! i.ntn propel· position. 

(2) l\li'!as m·e c](~anaH~c bdwl:!er: ::;id~<~ gt:~tr and en:sc 
v.:ith leaf feeler ~a•.JgP a~ iHu~tr:llt!d. 

(iO l f df:arant.c c:xceedg O.OI)ti ind: . add shirnt:; be
t ween side gcuN and (:<"l.l:!e. 

NOTE: lf ;-;hhn.'5 iJ.r(' re<ru.iretl, ut ka.;;t one. shi·n,. 
!'lhmdd b,:~ p l!J,t~~:d on ew.;l;. s·id.t: o;iMl the ~him J..'(l~~ks kt:1;l 
(L.'I e·i.~e·n as /)•).~:; ilJlt: . Aft,.•·r flA.ldina shi,n..s, J'q·.eat. fhc-. 
c/.ea m.n.t:f~ dd'x:k. 

Fig . 10- 29 Checking Side Geor Cleoronce 

Ad;ustment of Differential Bearing Preload and 
Ring Gear Backlash 

The adj ur.:t.ment of the different ial bearings is 
maintainc·d hy the u~e of shims plac:cd h~~twcc.n the 
d ifferential ease and the di ffc:~u·n tia l hearing. 

(ll Install diffl:!n~nlial ease and hearings in a xle 
how~ing ·without t>hirns and with b~;.tt"ing eup~ snug. 

(2) Holding ring gear in <:unt ad •Nith pinion an d 
using a :-;c.rc~wdriver blrtde to move differcnt.ia i bc•ar ing 
r.ups toward cen ter, in::ert: feeler gauge on each l:lide 
bl!tween d iff~ren t.i a i hearing cup and ax k h•U:~ing. 
There ,;hould he only 0.001 inth to 0 1)!1~ inch h:1cklash 
remaining with feder g:~1.lge ilJSl\rl.f•<L 

n1 Aftt~r shim pack rt>q<lit·emr.ut :f(/r e:.wh bearing 
hag het~n e::;taf.;]i;;hed, l'C'l1W ve rl i.fft·rentia! al;~(~m.b.l :r. 

)lake up shim pa<:k<> :1 :~d ket'p thl'm ~>•:v ~~~·at<:cl . 
1·1 i Add t1 il ·~r!ditioc.al 0.(11;) inch l.hie~n£·~!'1 •)f 

~.h ims t.o J.t~ck ·H: r.nod! <: kl~ L'f ring- ~-~·u: . 
1))1 P i.ai~.l~ d.i!"fe ~·,; ntial bea~·in;:; s, !ii r\i p;-;,;l\s :_.l"l d;J

f~rcut i;:d r:'l.!')f! mFkr t:>:;,.<:i1 \y:m·i.<l~ . I!:~t~d hearilig·; 
\Vith Driv(~t \\'·1~8 fc>r f'JJ•.>tki .J4 .and Dri•:t.:·r- 1.-102!.! for 
Model {lf) (fi~. '11)-:W;. 

NO'J'~~ : H-7t£":1 ··rl'e;-ha<<li1tQ tlw ,thrnt o:df! sii.ff£'7t!'ri.hai.. 
t: h(~r; ir th .. f · a:r.t,_: i.r(t:· f~ t oiL fff:?.ftlJ~ . ,.o:;ho1(!d !tea· .";~=-n:~":· h.:· 
,·,,vnin::d, 1i/.'; iu)l (f: ;" r'i :'!Cth l~? .~· t.t.~Uer !JD-fi.~;f .. f.:,:·· 
itfo~l~ l ~.; .. ~ ;;_;, !e.~ !:(1.(.1 . 1 t)-.:~·: .:. 

indicalor, and 8Jn·ead carrier a maxim um of 0.020 
ineh . 

fi ) R em(l\'t?. indic:at..or. 
(~) Lubdeate hL> a1·ings ar.d plaee difft:n:ntial in 

carriC!r. 
i9) Tap unit earefull y into plar.c •.vith !-loft mullet, 

mak ing ~ur(~ .ring gear l:t·dh mesh with piuion teeth. 
i lO) In:> tall hearing ('ap::;, rna\.l~hing t heir m<:~rkingfo'. 

with tho~~~ on eanitJr. 
!11} Apply sea.ling eompound tu s<•.rew threads. 

Ti~bten st rl.'ws to spPcified. torque. 
(12) Install dial ir.rlicawr 1:0 chN:k rin~ gear 

baekl <1sh (fig. 10..3:2i. Chc('!( backlash at two points . 
Backlnsh must bt.• h(~ld bet ween 0.005 i ncb to 0.010 
ineh. rr backlash does not fall within specifications. 
shims should he inwt·c.hanged hct.ween the two dif
fe rential hearing ~him par.ks until cor1·cc: t: ha<:klash h; 
obtained. 

NOT!<:: Clw:nr;ing the fJOS?-tum of t.t. O.fJU:) 'i-nch ~him 
fro m. one side to the other· 1.1.rill cfl(m{Je a~~~ nrncnrnt of 
bo.ckla.Rh tLJJfJI'V,,:£-,;,.o,tdu OJXiS i-!tch. 

(HJ Check ring gear for runout. A reading in excf~ss 
of 0.006 inch indicates a spru ng diffe rential ease, dirt 
between case and gea r, or loose r ing gear screws. 

Cl ·t ) Adjust tooth ront aet. Paint. the hcyel. gear 
teeth with red lead or pruss ian blue and t um the 
bevel gear ~o that the p inion will make an impre:ssion 
on the teeth (fig. 1()..:-!;{_). After the difffl rnntial has 

fig. l 0-30 Oi#ere ntioi Bearing Driver 
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10-18 AXLES -----------------------n 

heen as~embled <111d adjus ted, pwwn shaft oil ;seal 
should hE> in~talled. 

(15J R.('movc ~l('evt~ pred ou::;!y in~tall<:d in pbce of 
universal joint yok1> ;:tnd instalt oil :;eal wit.h Dri\·er 
\Y- H7 in all axlt's (•>::c-~~pt. :vt<Jdel tlO. Cse Driver C-359 
for pinion oil seal installation on Model !50. 

{H>) IltRta ll un iversa! joint Yl,kf! \Vith Flange In~tall
ing Tool W-162 (fig. 10-::3<0. Install pin ion washt~l· and 
nut.. 

l] 'i 1 Install. axk sbaf't::; nnd clifferentia l hou!iing 
cover. 

TRAC-LOK DIFFERENTIAL 

Operation 

A C<mven tional differential i.mnt>mits all of the ring 
gear torque thnmgh the different.ia.l gears to the axle 

•• , ... !'•• 

·.: .. ,...:.·•' "·'' ''" 

Fig. I 0-31 Installing Inner Oil Seals 

fig . I 0-3'2 Checking Ring Gear Backlash 

J42319 

shafts. Ton.jtW is at a ll times equal on th(~ axle shafts. 
and if on~~ wheel !-!lip~ . the oUH:r wheel can only put 
out as !llll<'h torque as t.hc :,:lipping wh~ei. 

The Trac-Lok differential i::; similar, e:-.:c.cpt that 
part of the torque f.rom the ring gear is transmittl'd 
through dutch packs bt~Lween the s ide gear~ and dif
fere ntial eas('. Th (: mutti})lc disc clmches with radial 
grooves on the plal.t=:s and concL'nt rk gi"O\l VI:!-$ tin the 
discs are cnga.ged b . ...- a preload from Belleville springs, 

THE HEEL OF GEAR TOOTH IS THE LARGE 
END. AND THE TOE IS THE SMALL END. 

~~,:--fFACE 

_} (; \ )LANK I ::c..._ - -.r 
WORKING CLEARANCE 

DEPTH 

TOO MUCH BACKLASH 
MOVE GEAR TOWARD 
PINION 

MOVE PINION OUT 
AWAY FROM RING GEAR 

CORRECT SETTING 

TOO LITTLE BACKLASH· 
MOVE GEAR AWAY FROM 
PINION 

MOVE PINION IN 
TOWARD RING GEAR 

COMPROMISE SETTING J
42321 

Fig. 10-33 Geor Tooth Contact 

'. · ..•.. :~.' 

'\10.. . . . 
. ";~: • ..L. ' "'__....-- · .) .. 

Fig. 10-34 Yoke Installing Tool 
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,.1------------------------ AXLES 10-19 

plus separating forces from the side gears as torque is 
applied through the ring gear. 

The Trac-Lok construction permits differential 
action when required for turning corners and 
transmits equal torque to both wheels when driving 
straight ahead. However, when one wheel encounters 
ice or leaves the ground and spins, the clutch packs 
automatically provide more torque to the wheel which 
is not spinning. The Trac-Lok differential resists 
wheel spin on bumpy roads and provides more pulling 
power when one wheel tries to sl ip. Pulling power will 
be automatically provided until both wheels start to 
slip. If, with unequal traction, both wheels slip, Trac
Lok operation is normal. In extreme cases of dif
ferences in traction, the wheel with least traction may 
spin after the Trac-Lok has transferred as much tor
que as possible to the nonslipping wheel. 

Lubrication 

The Trac-Lok differential requires a special 
lubricant and ordinary multipurpose gear lubricants 
MUST NOT be used. Use only Jeep Differential Oil, 
part number 94557. 

Trac-Lok differential may be cleaned only by disas
sembling the unit and wiping with clean rags. 

NOTE: The Trac-Lok differential is serviced at the 
same time intervals as the standard differential. 

Trouble Symptoms 

If noises or roughness such as chatter are present 
in turning corners, th e probable cause is incorrect or 
contaminated lubricant. 

Before any differential is removed and disassem
bled for chatter complaints, check to see if proper 
lubricant is used. 

A complete lubrican t drain and refill with specified 
Limited Slip Differen tial Lubricant will usually cor
rect chatter . 

Draining 

(1 ) Warm lubricant by vehicle road operation, or 5 
minutes of operation in gear at 30 mph with both 
wheels off ground on hoist. 

WARNING: Never place the transmission in ,qear 
rvith the engine running rchen on ly one 1.oheel of a 
Trac-Lok equipped vehzde i8 raised. Th e vehicle might 
drive itsef;f' ofl the jack and cause da·mage or injury. 

(2l Drain lubricant while warm. Remove drain 
plug or cover to drain completely. If cover is removed , 
it may be necessary to replace gasket at this time. 

(3) Refill axle with specified lubricant, Jeep part 
number 94557. 

( 4) Operate vehicle for approximately ten miles, 
making at least ten figure-eight turns to flush old 
lubricant out of clutch packs. 

(5) Repeat three preceding steps making sure to 
replace cover gasket if required . 

NOTE: It is possible that slight chatter requiring ad
ditional veh-icle opemt-ion may re·main after step. If 
chatte1· persists after 100 miles of vehicle operation or 
remains severe after above procedure, disa.ssembly 
and repair will be necessary. 

Operational Test 

Proper performance and capabilities of Trac-Lok 
Differentials are often misunderstood. No precise 
method of measuring performance is generally 
available in the field. A functioning unit can be deter
mined by a relatively simple vehicle operational test, 
as follows: 

Place one wheel on good dry pavement, and the 
other on ice, mud, grease, etc. 

Gradually increase engine rpm to obtain maximum 
traction prior to breakaway. The ability to move the 
vehicle effectively will demonstrate proper perfor
mance. 

If extremely slick surfaces such as ice or grease are 
used, some question may exist as to proper perfor
mance as described above. In these extreme cases, a 
properly performing Trac-Lok will provide greater pul
ling power by lightly applying the parking brake. 

Disassembly 

(1) Remove Trac-Lok from housing. Procedures for 
removal of axle shafts and differential case from axle 
housing are the same as that previously outlined for 
conventional axles. 

(2) Place axle shaft into a vise. 
(3) Tighten shaft in vise firmly. 

NOTE: The spline end of the shaft is not to ex tend 
beyond 2-314 inch abo·ve the top of the vise. This will 
eliminate the shaft fro nt fu lly entering into the side 
gear and causing interference with the step plate tool 
during disassembly of the pinion mate gears (fig. 10-35 
and 10-36). 

( 4) Assemble differential case to axle shaft with 
ring gear screw heads up. Assembling differential case 
onto shaft will serve as a holding device to remove 
ring gear and to disassemble internal parts of case. 

(5) Remove ring gear screws and ring gear. 
(6) Place a few shop towels over top of vise to pro

tect gear teeth from becoming nicked after it is free 
from case. 

(7 ) Tap ring gear with a rawhide hammer to free 
it from case. 
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Fig. 10-35 A)(le Shaft Positione-d in Vise 

Fig. 10-36 Differentia! Positioned on Axle Shaff 

NOTE: lV/;mu-' rm· ! Ire ,-i~·: ::J gear· ,<,;ch;v~: (tn~ ,.e rno<''·'C, 
they~ r1:r<-; t fJ !;e rl::ptacret~ 'A."i..J.it. :it: ·: .. u ,~t:r;; .-,~ ... ~. 

t,8} ltewnv~: •:l.:if:'cnm t'<i.l (:rJ.&~'· frc: :·:: .~,;.;!<; :o.!·:af!. <f.r;;,! 
re.rn.f..>\;\! 1·~!:g :;.;~~ar 

NOTE: AU Tnv: Iok d~qi~•.;;, .. :i:ri.~ ,_~,.<- !·dcnti_fivi t!.·df; 
!! 7fum-uj;y;t_,,_,•igf.! d.QtP atid th" ·~·) m.pi~te pari rw.m.l;r.::
Marn,oe~t on th.t} i>w··rel <)f tlt(: (:w;e If\.;;. ~'O·,J"?.:. 

lt i~ rr.t<:riHnlt'!lde!_: th;,.t. wh~!' !'cl(:rr: \;F;': !fi thf: 'l'r:.~e
IK.J<~ ob~:ain i}~, ~; t.~oin~:;ict e :c'~~.r·~. :·~. t.;J:{ ·ht~r :~,!td t·. ·-~~~-: ·; '.'~.at.f~. 
~ro d(~ t~hi~; i.i. \,\' ;u .~r.f. ~tf't··~ ~·.;~q·:t.r· .~- ~~:·· v·; :;.· :;· ~he ~ ·r: t•rl i:!~ii1 ~ .. 

fmm the eii.:~t~. 

(l) 'Rt•[Josit.it)fl d ifi~·t e1;.1::!-l.1 (a.~'ennL•? w<le .sk\ft.. 
\'2) T\r~r.n.t)Ye t\VC> ~,\L .. ~r~· r ~t~ ~~s frorH er(·~:~ f.l\.u 
(:]) Us,, t !·/t) scn~v;dr ;v(! l':; a11<.1 pe);1·; ;·; ::\}::~ fn·.:: from 

c~ r<)S~· pin P;EI,·:t·· [-.. :;hulJ ·!c,'.).)·:J :>:.niu~s t'r.e t~"a~~P h) ore
vent ~ll'~ tl!'.• r ~n.:'t! fi'~U· n:.: :lrl.~ ;) (.:~ f.·~~·::.~.:~~; { fi~. 1 ('} .. :~S L 

N()'['f;; (}:·! . . ~h~~~ l11o,!!·:.~ ~;· ~ :· l';lH.J.··· .... ~·~(~.i~·\ ·~tfu; t;J C:~s )Yi~:l ·~~ 

h~(;j i•l. ·t h r~ c.c.:-~· f.:'/i l.i rr),: j;;'~;. !.',r;e (J ?/ J; .. ,: !/Ch (/. ~wto(;tf·l" 

·tn~.ntl~ ~o t(-~ 'fi':)~··•·; ~ /:rf:· · ·o.~l .. '}i··,·~ 

,N(}' f.'F.~ : ::: .. ? .. _! r·l~t.· ~ f.JJ;\·:f~ ~r~ .\1:,:' ~-·-..:~.i. ... ~ . •• : i.-.: r{';.Jtt{!l'!'{~ £'{.: .. ~;:. ,-. 

~ ·i.(:":: 1/u · :?f: .·.; .:·--./..:·~ ~;~. ~ :.7/{t.:'.·t.\n /ir~ /. ·:n/.!r.' :·'•:~'.'/. •. :·r . .-,';•t:-.ft; '.~lf{: ·~(t' 

J . ..,q rt .. o.:·: ;:n >~ d:r~:·~ f"'lf f.\:·. f~. n ... ;·t ~· .·:.-·.• ,···( .. ~~. :. f. J~tl .:r(~~J _(i{,.:tf.~. 

; ;;. ' • .:.~i::'- ~.•:·?'11 l:. ~ ~ f, tt.• ;.; ;1!. ;:, tf- :.,,_·:' i ··. U.: lK• 1>~<H'ii of :1 1;:) 1:.' 

;';•~ tiT ·:· fj ~·; ·, ( '. ·~·~)} 

{ t~J }\·,:~!~k:n ~~e:1.! .. r·::·i:~.t =: =-:::! t -::.~..:.1 ~ ::··~.~ t:,~·v ~.= i ~~{.: l~'~,\!' 
J_ [jf~· ~~f) ·~~~· ) . 

:··,; ~ ~r. :~r .. ·;.·~ fc.p· ·,·; J~'l ·!.~ .:J<.··:·,~·.:l· ~·.~c.~·:.Y t' ~.)· t:: ut::_"1 ;,{ff..'l .:·:.:f ··~<~;:;•;.~ 

~r~d ~-h:~,~r"r1 ~r.':)J i(:.:.:J':'~ r~~ia\H~ ~{ ;J~::\i 
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Fig. 10-39 Installing Step Plate Tool 

..•• J42328 

fig. 10-40 Installing Gear Rotating Tool 

NOTE: Before ·!t-'>"ing the jiJr<:ing .H"rPu'. be s·u.re tlw 
th·,·e(((/s are l-ubricated 'i.l..''it h n .thze wM of mL Al.~o o p· 
ply a small spot nf greo.se fo the umteriUfJ hole iH the 
~tc·lj) pln.te bejb·rc:: it coittru:t.<; tlwfm·c7i.-ri,(J saew. 

(8) Thread foreing screw so that it becomes 
cen tered into St<>p plate. l ighten forcing ~wrew. This 
will move tht' Ride g;ears a ,-..·ay from pinion mate gears 
and relieve load bet.wer.n gears, allowing only pinion 
mate gears to be louse. 

(9) Rcmov~ both pin ion mate spherical wa:sher~. 
FBe a shim stock of O.OHO-inc:h thickness or an 
equivalent tool to push ou t splH'I'ical -va:::.her-s. Reliev~ 
tenRion of Bf'llcvillr: S!Wing by !oo~enin~ forein>': screw 
(fig. 10-41 ). 

Fig. 10-41 Removing Pinion Ma'e Washers 

flO) Retightt-<n forcing ~crew until a Vt:'r:! slight 
tno\'t•ment of pinion rnatl' gear~ if' deter-ted. 

(11) fnsert )Jawl rotating tool het wewJ ow: ;1f s.ide 
gf1ar ft)(•th a~ shown. Pull on ha.ndlr. so top :-!ide ~~~a-r 
will rotate and also allow Jlini(IH mate geats tl; r(•tatt~. 
Cl.)ntinue pulling- on tool until ~ear hit.;; tlh: handlt~. 

( 12) IWmove pawl from betw~\e.n g<~a.r h!Hh and 
repeat above until pinion mat~ gt<ars <:an b<>. removed 
through large opening of cn.<>e. 

NOTE: Wheu aftemptitL(I to ro !.tJ.tl:! t.ltE. !icd.e O<'•.u·. it 
r.cill pi·uhably be 1'/<:Ge.sso.ry to rul.frl.,-<t t.fte ff.JI'<:i,I(J sac !.I; 
by vny .<~li!lhtly tiahl.enina or fo,.Js(mir£[1 u'ttlil the 
requ.iFeri lua.d i.~ tl.])pl-i.f;d to the Rdlcmill,: spri?t,q.~ to 
a.lloa• fh e :>ide [P.'U.I' and [Yi·n:i.r.m mate qem·~ to ,·,Jf.nte 
rfiy. 1 0-.~~rn. 

Fig. 10·42 Removing Pinion Mate Gears 

(131 Hetain top ~iM gear and dutch pat·k in ca~>e by 
holding hand on bottom of rotati ng tool wh ile n•ntov
ing forcing scn>w. Removt- rotating tool , top :::ide gear, 
and clutch paek. 

{ l 4) Remove diffen>ntial case from axle ~haft. T urn 
case with Clange or ring gear sid0 up and allow :;t.cp 
plate tool side gt!ar a ndoYed 
from ca~e. Remow: the rNainer clip~ from both dutch 
packs to allow separation of ~~latcs and rlise.:. £fig. 
10--l:n. 

Fig. 10-43 Trct<·Lok Unit Oi5o!>scmbly 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


10-22 AXLES --------------------------------------------------~· 

Inspection 

Platt~s and DiKes - If a.r.t.v ont' rnt~mber of dther 
sta.d. i'htl~V$ t:'-·idenet~ n.f c:xci~::-c;i\•e wear or S(~t',ring, 
t!H~;• tb~ cttmplHe ~md,:. i:-; w be rP.plaec·d on bnth 
~ide~. 

Side Gt-ars and .Pinion .Mate Ckars • Tb~: gear. 
t{•ct.h (,f t.h es•~ part.& ::;hould bt' tht•ehrl ior extrc>m(' 
Wf·ar or po;;:;ihit~ ct:ath. Tht- external teeth of' the sidt~ 
g<'ar whi1:h hold~ t·lw clu t.(:h paek should also be 
{~hE·eked i'o1· wear or <:rack:.-~. If repla1~ement of one gc.~ar 
is requirC::rl due to ~~·ear, ere ... then bot:h side gears. 
pinion mate gears, and wa~hers are to b<~ replac-<~d. 

Cross Pin · lf exc.e~:=:iv(> wear is c•·ident, then tht• 
ems:.! pi.11 shouid he r~placed. 

Clutch 'Retainer Clips - If wear is <··~'ident on any 
OIH.' of th~ t.·etainer c.:l ips, it i~ s uggei\icd. that all f<lUr 

cli ps be rc:placcd. 
Differential Case - If $COring, wear. or metal 

J!ickup i!; t>Yident on the nnwhin(!d su rfaces, then 
replac.enwnt of the case is necc!:;sary. 

lDxampl~s of radial groove plate (AJ anrl the eon
cen t ric groove tli-:>c arc shown in figurt: 10-4...1. 

A 9 J423.n 

Fig. 10-44 Plate and Disc ldentificotion 

Assembly 

(lJ AsBemble platt·s and discs in cxact.!.y sarrlf~ posi· 
tion as thf:'.y wen: removed, n:g~rdle~s nf whether they 
are new parts or original parts. 

12) PJ'(~lubricate thrust fac:e of side geHr, a9fie-mh1f.' 
pl<itt=:s and disc:; to sirlr. ~L·ar l';p\in(~s. JJrelubing eaeh 
pan a~ :-!hown with .~rwcifi"~d tuhrit.ant. Lulw ~taek~ 
(:fig. 10-4$). 

Fig. 10-45 iubriwting Trac-lok Componentt. 

(HJ Al'~cmble> retainer clips w ears oi pl::1.t.e:: . Make 
sure both Hacks are C(lrnpletely as~emblcd or seated 
onro ears of plates. 

( :1! With differen tial e~~:~e po:;)itioned as $huwn, a;;
::~E'Olhlt> clutch pack and side gear int~1 case. 

NOTE: }l.[a.kt< RI.I,J'i.' th e t h(tch. po,r.k st(t/1·'~ o.q/lcmbled to 
tht:: .>;irJn !Jt.i·ar .'lplirt('l:i and that the ,,;tuiilm' dips W '£• 

completi'ly ISt:tLtf!fi i11t.u tl!l: f'oc!.:et~> of the <·a.~P.. Tt> pre
l:enf }Nu.k from falling out of tlw w.~e. it ;rilllw nece~
.'u7,1 .. !1 to huld then, 1~n pku:r: hy hmnd u:ln:le lt.R!H::m hfi:JiiJ 
tJ, .. e ''t:tS(~ o11to lhr: a:rle sh off.. 

(.)) Assembl<.• differen tial (·asC' onto the ~~I<> shaft 
in the position aa ~h,:>wn in figure 10-41). 

Fig. 1 0-4o Ins toll Differential Cose on Axle ~haft 

CAUTION: ~.,.'hen a:5sem.blin.!J the diffe-r('ni"ial. CWJe 

onto the oa:le ,o.;haft. bt-?. snre th(l. t the -~Jilin,e,:; of the ::,;1i.ie 
gco.r.'· are lined np ,,,-if.h tho:..;e of the axle sftt.{tl. Al.~o 
·makl! S'IIYr-. that tfw dutc:h ywck ~'1 st.ill r,mperly aS-'W'rn

bkd illto tlut t:a.')e after asse-mbli110 ~he cu~'~e ont.o the 
:;hr,,.ft. 

(6) .As::emb1t.' step platt- tool inw gide gP.ar-. Apply 
a smal l dub llf grcr~e inrv c.:l?nt.ering huh: of >-tep plate 
t•;ol. 

(7) ,\:;~H:n a bh~ othf.'l' du tch pack <Hid o:idf: ge~tr exae
Uy a~ sho wn. B<> .';un~ c.luteb pack :<tay~ assembic·d 
ou to ::.id(~ gP.lH' ::;pli.JH~ ar.d tha :. reta.i.or·r dip:; are cvm
plct.cly ~e~tted inw p•)cket.:-:. o( cast> Wg. l0-17). 

(8) Pu~iti.otl ge;:r rota ting tf)ol into top ~id t~ Kear. 
t'H 1 Ke•' P side g~ar nnd rotating tit()i in posit ion by 

holdil)g wit.h hand. f rJS~! rt. forci n~ SL:rew O(!Wt: rhrough 
t(lp 1lf (!aS(' and thread htto ro:.ating t.ool (fig. J0.--1>!). 

U 0 ' P(jf!iri•)l1 both ~~:n km nw.t•~ g.~:iF':l {:x:.wtly a~ 
,~Jwwn. Bt~ ,;el't.:. i1:)l;::.:~ i·,f .f,'i!~r~, m·t- !i r,,~d •<p with eaeh 
ut.l't('l" . Hdd gt.·~~~·~ ~~~ plf1.Cf' by !l;tiicl { fi~. 10-t fll. 
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(Hi 'l"ighten forcing sr.rew so that Bdleville springs 
will e(lll1press and allow ekurauee iJHt \\o'e0.n teeth of 
pinion m~~te gl•ars ~tnd s ide gt:ar;,. 

(1:2) Whih·· ho ldi1Jg pinitm mat (! gN~l"R iu plact~. in
:-;ert j)[nd nf ro1.at:ing t()<•f bt?.t wc•~n one of side gear 
teet.h a~ s lwwn. Pull on handl<~ so t.up ~ide gear will 
mtate and u!lr1w pi nkm m~te gt'<Lt'!'! to rot<\te and enter 
into tHSf~ . 

. ; 

:, .. ~· J42335 

Fig. 10~47 Installing Clutch Pac:k and Side Gear 

Fig. 10-48 Threading For<:ing Screw into Rotating Tool 

iig. 10-49 Statfittg Pinion Mat~ Geors into Case 

NOTE: A~ rncrdioncd f.JI~flwe. it 1cilt probably be 
neu:-;;xa.r-.1..1 to fl4~'i·u s t th e fo'rc.ii!(J .'<cma· l}!J i.'f:'r?/ s U.yhtly 
loo~t..'!1ti:ng or t i1}hfen-in{J 11 n til th.e requin'.d (iJad 1.:! 
(J;pplied. to tlu: Bell.<.!·t:i/l(; pl<des 01· dii!c.'> f(J allow the 
side oear and 1>h~ion mate Q(·.~o:r~ to rot.a.te. 

ll:i) Pull on tool until handle hits gNlc Removf! 
pa.wl frum hctwe~n gea:r teeth. r~pul.>it.ion hand!<> and 
pawl. Retwat tlw sa.me operation until holes of both 
pinion mate gf;a.rs are lined up (~xad.ly with those of 
ca$e . 

( 141 Prelubricate both sides of pjnion roat.c spherical 
washers with ~ped.fied lubricant. · 

(15) .A.pply Lorque to fore.ing screw to allow 
deararH~E> to ai;s~m ble &phcriu.l.l washers. 

(16) A:;scmhle \Va8hcrs intn (~ase. U!':lc a very small 
!i('l'f!Wdrin~r to ,PUSh wa.shel'S into {>lare {fi~;t. 1()..1)()). 

J42338 

Fig. 10-50 Installing Pinion Mate Washers 

CAUTION: lie sul'e th e holes of the waslwns (tnd 
{}ear:> are li.n.r-:d ·IJp tS::mctly with those oft.he co~e. 

(l 'i) Remon• forcing screw, rotating tool, and step 
plate. 

(18> Preluhricatt~ eross pin with specified lubricant. 
Assemble cross pin into t.a..':!e. Us(~ a hamnHH' a~ shown. 
Be sure snap rint:t g-rooves of Uw eross f)in an~ eXJ'KlSCd 
to aBo w assembly of snap r inhrs (fig. 10-:11 J. 

(1.9) A!lsemble sn<1.p rin~. 

NOTE: On the l\Jodd 60 1'rcw-Lok, <dign the hoi<' in 
the cross pin u:it h the h.olr: in the cuM. !hive the cr•>i:fS 
pin (ntv position a.nd install the; n:tuining rol!. pin. (j 
ca .. ~e i!E po.~itionf?d in vi:w ';.(:ith truu:hi!IP. ~idl· v( dril!l' 
gear f7tml.(e fr.tcing up war(.(. u.~e a 5/1 6-ind~ diameter 
punch to drive t hf' roll plrl unt il t.lw prt11ch IJOt lom .. 9 in 
th<J ct1.~e bore. !f the r.ase i$ positicmifd in. the uiM~ with 
the rrwch1:ned sid-e of cir·i.ue p•c;r f!u;'1ge ji1dng dou:u
ward, u.:rap u pil!c'~ u{ t.a.pe around a J/ 16 iru:h di.amet P.r 
p(l.n.ch appro:t.:imately 1-:J; .. J fm~h '"{;a.:-• { rom the 1m.d (J{ 
t:ht. JHW.ch tuu.l d:r-ir;~G I he rull pin into the: 1:a.':-<'! tmtil the 
ed~;rc< of' Ow tu.p•' i.1i iiH . ..;l;. v:b,h f:ho!. r-ntt Jl ir• bor •. •. 
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10-24 PROPELLER SHAFTS AND UNIVERSAL JOINTS -----------~1 

.. ~.1.: .;~·-'· ·· .. J42 339 

Fig. 10-51 Installing Cross Pin 

(20) Rt·move c:ase from axle ::;haft. As:>t!mbk• ring 
gear to case. 

<21) Line up ring gear scrt.•\v holes with those of 
cage. Ass(>m ble ring gear scr0ws fingt'r-tight. 

(22} Reposition diffenmtial case onto axle shaft as 
sho..,vn. Draw scre>vs up evenly. Tighten to SJ>e<:ified 
wrque (refer to Torque Spec ificat ions). 

NOTE: l!.'3e ·ne·w ·1·ir1y geur sc're·u:s. 

(23) Install Trac-Lok differen tial case a:'lsembly inio 
axle housing. Follow the :-;crvice procedures prt.'vio usb' 
outlined for con ventional axle::s to complete differential 
and axle assembly servicing. 

Assembly Replacement 

Tf inspect ion reveals that th l• replacemt'nt of the 
Trac-Lok a~ a u11it i:; n~quire,d, tht• following sw ps 
!:(h(,uld be foliO\\'t~d . 

(1} Renwv~· hot:h diff~re. ntial hearing cont~s and 
shims. Mark o1· tag e.ath side bearing L'Onc and shim 
paek as it is remov('d to indi(·ate from which side of 
th<' ca!:i~: they were removed . 

{2) Removt' r ing gear from case. 
(;1} :\st>emble ring gr·a..r to new Tr::H·-Lok case. 

M~tke :'lUI'(! the ~ear flange on th t> d ifferential case is 
free uf n icks or burrs ( refer to 'ftJrqur. Specifications). 

(4) Inspect shims and bearings which were removed 
from old case. If shims a nd bearings show exce~>sive 
wear or damage, they should be replaced. :Make suro 
they are used on exactly the sam e sides of the new case 
as on the old case. 

15) A::;semble shi ms and differential bearing cones. 
Usl! step plate un bottom hearing to p rott.'ct. b&'1ring 
f rom becoming damaged d uring assembly of top bear
ing. To comJJI<'tcly seat bt~arings. use prop(o' r hearing 
d1·iver tool. 

(6) Prelubricate differential bearing r.ones with 
specified lttbrieant and a.ssemhle case into axk hous
ing. 

(7) Follo\v service proc~dures previous ly ou tl ined 
for conven tional axles to complete differential and 
axle a::~se rnhly servicing. 

PROPELLER SHAFTS AND UNIVERSAL JOINTS 

GENERAL 

The drive from t!w l ransft::r ('fl8e to the front anrl 
rear a.1des is acc<,m pli::.lh('d by means of tub ular propel
ler shafts; each shaft is equipped with a uniq:rsal 
joint at each end. 

B~!cau;;e nf th e .,,ariout> eomb i.nations of Jrive line 
COinfKlOI?nts, sewn;! t._v [w!S of propeiler ~hafts are 
rt>quin~d. 

Alway~ eht\t:k th~ t'•~p.l.'lCE.·me~ll: ptopell.<!r ;;haft. fo t· 
eo:·n~d; pari; llll rtih<~ r o P.f(ll"C inst.<d ln t.i(,H. 

Both !·h•' i).!·opt~l.:l'!l' ::>h~~fts a."'d the \lniv~!rsal j'.lints 
.slwuld be 1'hC><:kE•d !'fgularly for fort'igr! m;'l.t.t;w: around 
~hail. !'! , dent•:d ,;.~· bc:nr. ~h<ti'ts. and l%ii<~ at.tachiP.g 
~)olt!':'. [{cfer to SettioE R - ?'i1aini..ena~we fc,r prop~::r lu
brieat ion 1'•.\(J\J i.rcnwnt'J <llld S[.Wi.';fka.tions. 

Universol Joint Service 

gadl d:<~f> i~' eqt;ippr:l.; •v;th a .. :;- pl~!lid ·.-:iip j(•ili t ci.t. 
••n•~ emi l/:0 i.I,Hnw k t V~Lria ri\<!i!) iu h_· ngLh cau~o:d by 

n~hic:le spring act ion. ·The yokes at the front and rear 
of the shaft must be alig nfd in the same horizontal 
plane. Th is is necessa ry to a\'oid vibration. 

NOTE: Wlw1;.crer o. m:li:i.cle i.<; 1J.·rrden~onft::d, u.~e P-:r.
trem ~ w re lo keqJ ·lJ:nden oa.ting rnaterinl oft' the pro
fH! ller .<:IW.:f~s. [.~n.rlerc;oo.t.i?; g 01•, fl 1J tiJjJ('!leT JSho.ft CIJ.?~ 
cuu.~(, ~ :ibrati.(,r._ dtt.(?. to hnbolJ:mn .. 

CAROAN CROSS-TYPE UNIVERSAL JOINT 

Disassembly 

NOTE: R<-~P·-~~:r of sinfJI.c o.ud du·uh/1: CtJ.Td.~m jo·,:nt.~ a.r!i 
-'!1.mil'J.I' ftJX:I!:Jlt jul' the ce·nt.f;"r b(.l ll (J.ud 3or:kf:,t ·i.·n !h.,: 
dr.•·ltMr Ccwrirm .i()int ifig. 10-,il!). The mlle-n mui biJ.!:'.h· 
in():': i1.1'e ,-ep!.aNa{,ie mtc£- tfu• :iviil,t i i:i d·i;;n!;,o.;en;.blerl. 

(l) P(•sition ~u!Je (,f pro;)el1c>r ~haft, neM C'ross
\ype univf~r.,:; ;.-'.1 ,i,)int·, ill a bend: vif!P.: damp \!ghtl.1•. 

(2.1 H.< 'J'ilfJ'.'O:· t·.>,>c• cuy q~tai tH:!I' riugs, ''! ti c~h fB.':>tt'~r• 
bi~aring '~ups to t iJb<! yokP.. If uet.e$i<at y , tap ends vf 
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n ----------- PROPELLER SHAFTS AND UNIVERSAL JOINTS 10-25 

INSERT 
BUSHING 

U.JOINT ASSY. 
!COUPliNG YOKE· TO-PROP.) 

Fig. 10·52 Double Cardan Joint 

J4234 (} 

b~aring cup:; with a hrass hammer to release prcssme 
on reta.int1r r ings before removal. 

( 3) Place joint between open ja,•;s of a soft-jawed 
vise so t hut ears on one yoke are s upported on vise 
jaws. 

(4 ) Wi t.h a bra!;S hammer, strik~ the ear of yoh 
behind bear ing. Th i~ will drive out. bearing. Remove 
opposite bearing in same manner. 

(5 ) Rt:~move cross from yoke. 
(6) D isengage and remove tie link from two bear

ing block n :taincrg . .R.e rnove retainers and two roller 
bearin!{ cups from ct·oss. Remove fou r bearing seals 
and four seal rt!tainers from eross. 

(7) Clean tube yoke of pwpe!l(~r shaft with a 
suitable cleaning solvtmt and dry thoroughly. 

(8) Inspect yoke for wear and damage. If it is bent 
out of alignment with propeller shaft tuhe, or if its 
bearing bores a re worn or damaged, replace propeller 
shaft. 

Assembly 

O l If <:ross of universal joint has not been rc
p!accrl, install fom· new seal retainers and bearing 
seals. one on each arm (If uoas. 

!2) Install two roll(~r bc~aring <:up assemhlie~, on 
oppo~itc arms o.f cro~s . 

(J) Install a hmu ing bl~k retainer on each bearing 
rup, a nd c.onnt::ci. retain ~~rs with tie link to faaten bt~ar
ing-;; to eros!'. 

(4 ·, Thread n~ma ining: arm.~ (1f cross, which do 11()t 

<~.arry b<';u-·in g~>, int(, tl.l bt-\ :'-·oke. 
(fl) P<JsiLion yokE· in ii snfr..ja,•.: •.; is~, s<; that. it!"! il> 

nH SU\-f~c~ i;; Sllp portE'd h:\ 1' ;&.:; -~~.W!'-\. 
1Gt \\""ith im.t.:l~ hanunt:r , tap roller bect.ring e-up M

semhly in H• bP-<lr-ing h(lrlf. vf ~.·o:,ke , :"!O t.h<lt bcarix1g f.its 
nw~r ends r.• f cro~2. Dr·i·:f: hearing cup downwatd until 
it.s rer.a:ning rin~;.{ .:'PJ£.i\.""P i8 fully ~xp•Jscd below· yokt· 
inn~r :<>ur r:.~.:e . 

(7) S~':'.~nre bea~i.n~ t•:. :1o k•~ with a roe t.&in~~r r ing: b•~ 
. . . ~ " . . 

•-~~t't;1,HJ. ((~l. a:f:IY'. r·::<;;: 1!\ {tr•:.r,w~·l? !K·a.t:l:'.t1 . 

(g ; 1-:f:rct·t·~ ·; l.' ,voi-:(·.: 'YG. ..,;i~;f' :tn('i rf~TH!3t Bt'!J.H; (7}:: 
th rough \'7 i i:n im:ta.JI i)l!.tPr 0\~anng o~sern bly. 

MODEL 30 FRONT AXLE SPECIFICATIONS 

Torque SvecitiC'.Iti~ns Foot-Pounds 
A.:de Hou~ing Cover . . . .. .... . . . . . .... ... . . . . . . 15 to 2~ 
P inion Yol<e Nut .. ........ ... . . ..... , . .. .. .. 200 to 220 
Differential Beoring Cup Scre.w . .... ...... . ... . . . . 35 to GO 
Drive Ge~:~r·to-Case Screws . ... . .... .... .. ... . .. . 45 to 65 
Univcrsal.J(ji.nt U-.Holts .. .. . ...... . ... . . . .. . .. . 13 to 18 
Wlu~l·ro-Hub N"ur.s . . . . . . . . . .. . ... . . . ... . ..... 65 to 90 
L<•we r Ball.Joint Nu~ . ....... .. ... .... . . .. . .. .. .. ... 8<1 
Up!*'t Hall J oxnt Nut ..... .. . . . . ... .. ... .. . .. .. ... . 100 
Upper Ball Stud Seat ..... .. . .... ..... . . ... ........ 60 

Adjustments 
Drive P inion Heo.ring l::lroak·Away Preload 

Origintil Bearings . .. . .. .. ...... . . . .. ... 15 to 25 in lbs 
New Benrin~t.\1 . . . .. . ... . . . . . . .. . . . . . . . . 20 to 40 in lbs 

DiHecential 'He.aring Preload. . . . . . . . . . . . . . . . . . . .0 15 inch 
Orive Gea.--to ·Plllion Backlash. . . . . . . . . . . .005 to .009 inch 
Differential Sid<.' Gea.r-to-Casc Clearance. . . . .000 tn .006 inch 

A42344 

MODEL44 AXLE SPECIFICATIONS 
(Full-Floating and Semi-Rooting Types) 

Torque Specifications Foot·Pounds 
Axle H o1.1sing Cover . ... . . ... . . . .... . . .... . . .. . 15 t.o 25 
P inion Yoke Nut .. . . . ..... . ....... .... . ... . . 200 t o 220 
f) ifferenti al Bearing Cap Screw . . ..... ... ... . .. ... 70 to 90 
Drive Gear·to-Case Screws ......... ... .......... 46 to 65 
Universal Joint U-Bolh .. .......... .... ... . .... 13 to 18 
L"niversal J oint F lenge Bolts ... .. . . ..... .. . ... .. 26 to 46 
Wheel-tQ-HL!b Nuts .... , . . .. . .......... .. . .... 65 to 90 
B acking Plate Mount ing Bolts/Nuts 

Front Brakes .. . .. ...... ........ .. . . .. ...... 25 to 30 
Rear Brakes . . ..... ... ... ... ... .... ... .. .. . 25 to 35 

Disc Brake Shield Nuts ..... .. .. ... .... . .. .. ... . 30 to 40 
Disc Brake Shit~ld Bolt ... ......... ..... .. . . ... .. 5 to 10 
Lower Boll J oint N ut . . ......... . . . ........ . .. . ..... 80 
U pper Ball J oint N ut . ... . . .... .. . .. .... . .. . . .. .... 100 
t:pper Ball Stud Seat .... ... • .. ..... ....... ....... . 50 

Adjustme-nts 
Driv;; Pinion Bearinu: Break·Awav Preload 

Original Bearings . .. ... .. . . .. .. ...... .. tOto 20 in-lbs 
New Bearings .. . .. ... . .. . . . .. ...... _ . . 20 to 40 in·lbs 

Differential Bearing Preload . . . . . . . . . . . . . . . . . . . .015 inch 
Drive Gear·to·Pinion Rlicklush. . . . . . . . . . . .005 to .010 inch 
Differential Side Gear·to·Case Cle~trunce... . .000 to .006 inch 

A42345 

MODEL 60 AXLE SPECIFICATIONS 

Torque Specifications Foot-Pounds 
A:xle Housing C(JVCt Screw~ .. . . . ... , ... .. .... ... 15 tl) 25 
Pinion Yuko~ ::'>rut.. . . . .... .. . . •. ... .... ...... 2:)0 tv 270 
Diffc~t<:ntial B·~uri:J.g C1.1p Sc-rew . .. . . . . .. . . ... . .... 7!1 to 9(1 

Driv~ Gt•a .--to·CiL"IC Screv;s. . . . . . . . .. .. . . . . . . . Wtl w 11 0 
t ; •Jiveo·J>al Joi:lt U·IIvits. . . . . . . . .. . .. .. ... .. ... 13 t<J l8 
l:.l niv.-·•·sa.I. J oint lo"J:mge B<Jlt.:; . . .... . .. . , . .. .• ..• . 2:> t(' 45 
~\l'b.~ll · to·llub l'\'ut.~ . ..... .... .. ... ...... . ... . llQ to L25 
B~tckin~~ Pl~•r.e ~1ounting Bolt~/ Nut~; ....... .. . . ... ·l..'lt.o 55 

Adju.~tments 
Driv(~ .Pinion Bcariu~ }k<'uk-Awa.v 

Original Boruinl{". . . . . . . . . . . . . . . . . . . . . 10 tv 20 i.n·lh~:~ 
~m~ Be~t.rins.;» . . . . . ..... .. .. . 

l)1:U~rvmti~l Bft;•ring .P.rehatd . 
I>:··, I"!> (hH•J··:;~;··f'i o~iml B•,.dtil.l~h .. . 
lhrf•.H·~·Iit:ia"! '>i•le Gl<;tJr"··t..;; .. CJ:*- C'l .. w·tt.n(;l.< • .. . 

.. :w Hl 4.0 in -lhs 
.U J.;) inc::h 

.00(· t··· .')09 inch 
.()'iii t<' .fJ•W ind1 

A42'341i 
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PROPEllER SHAFTS AND UNIVERSAL JOINTS -----------n 

00·124'1 S. OD-1245 1/VRENCH W-144 WRENCH 

-C4142 GEAR ROTATING TOOL SET 

W-104~t 1>lH. lER SliT 

W-188 DRIVER 

~>!it>25 ORIVER 

W-, 2.6 OAi '/CFt 

W-tJ9U GA.UGE:: SET 

C<l59 DRIVER 

W-18£ DRIVER 

DD·'l2431NSTAU.ER 

C-690 CHECKING SCALE 

W-162 FLANGE 
INSTALLER 

00·914·7 EXTENSION 

C-3095 SLEEVE 

. . . , . -C 

W-262 SLEEVE 

SP-542 REMOVER 
PART OF W-343 

00-914-42 
BUTTON 

W-163 PULLER 

W-251 OR W·286 
PULLER 

SP-544 T IN!nALl.ER 
PART Of W 31!.1 .;.~:.>Hl 

fig. I 0-53 Axle and Propeller Shaft S.etvke Tool:. 
(Sheet 1 of 2 ) 
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~1------------ PROPELLER SHAFTS AND UNfV~RSAl JOINTS 10-27 

SP•5574 PULLER 

SP·5581 PLATE 

SP·S584 ADAPTER ...... 
W-138 DRIVER AND ADAPTER 

SP·5583 BUTTON 

SP-5582 CUP 

W·355 WRENCH 
NUT 

C-3281 WRENCH 

C-637 SLIDE HAMMER 

T .A.fj· r· . 
~ ~ 

W-172 PULLER '""'·' 00·914-62 ADAPTER 

SP·54391NSTALLER 
PART OF W-343 

00·914-9 REDUCER RING 

SP·5440 INSTALI.ER 
PART Of W-343 

00914-8 REDUCER RIN(; 

fiq. '0·53 Axl~ ond Prop(!l\ar Shoft 5,..,..,,.,.~ l':.10h; 

l Sheet 2 of :2) 

t'\1·3•~3 P..!i:I\'IO'VER .AND 
!NSTf\LLEFI 
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11-1 

STEERING 
Page Page 

Manual Steering Gear . . . . . . . . . . . . . . . . . ....... 11-18 Steering Columns ..................... . . ...... 11-1 
Power Steering Gear ................... · · ... · · 11-29 Steering Linkage .............................. 11-25 

STEERING COLUMNS 

Page 
Intermediate Steering Shaft ..................... 11-2 
Cherokee-Wagoneer-Truck ...................... 11-3 

GENERAL 

A noncompressible steering column is used in CJ 
Models. The solid shafts are connected by a yoke 
U-joint assembly. Cherokee, Wagoneer, and Truck 
Models are equipped with the anti-theft energy
absorbing steering column. The Adjust- 0-Tilt ad
justable steering steering column is optional on ve
hicles with automatic transmission. Like the non-tilt 
model, the Adjust-0-Tilt column is an energy
absorbing unit, and has an anti-theft locking feature. 

Anti- Theft Energy-Absorbing Column 

The anti-theft energy-absorbing steering column 
serves three functions: 

• The column is energy-absorbing, designed to 
compress up to 8.25 inches in a front-end colli
sion to minimize the possibility of injury to the 
driver. 

• The ignition switch and lock are mounted con
veniently on the column. 

• With the column-mounted lock, the ignition, 
steering, and gear shifting operation can be locked 
to inhibit theft of the automobile. 

WARNING: Use only specified screws, bolts, and 
nuts during reassembly, and tighten to the 
torque to ensure the action 

Overlength bolts must not be used as 
may prevent a portion the from com
pressing under impact. The bolts or nuts securing the 
column mounting bracket to the instrument panel 
must be tightened to the proper torque so that the 
bracket will break away under impact. 

CAUTION: When removed from the 
must taken column. 

tions a blow on the end the .<~rt•PrlnP 
or shift levers, leaning an the column assembly, or 

Page 
CJ Models ....................... . ............ 11-2 
Steering Wheel ................................ 11-1 

dropping of the assembly, could shear or loosen the 
plastic fasteners that maintain column rigidity. 

Intermediate Steering Shaft 

Cherokee, Wagoneer, and Truck models have a tele
scoping (center-slip) intermediate steering shaft (fig. 
11-1). It is attached at the steering gear by a flexible 
coupling, and at the steering column with a non-slip 
cardan joint. The shaft is used for both manual and 
power steering applications. 

The telescoping design allows the shaft to be shorten
ed or lengthened for a total adjustment travel of 1. 5 
inches. When fully extended the shaft measures 22.18 
inches, and 20.68 inches fully compressed. If damage 
to the shaft occurs it should be serviced as an 
assembly. 

INNER 
SHAFT 

PRELOAD 
SPRING 

OUTER 
SHAFT 

Fig. 11-1 Intermediate Steering Shaft 

STEERING WHEEL 

CJ Models 

Removal 

( 1) Disconnect cable. 

J41061 

(2) Place front wheels in straight-ahead position. 
(3) Pull horn button from steering wheel. 
(4) Remove wheel nut and horn button 

contact cup. 
Scribe a mark on 

shaft to facilitate installation. 
Release 

and install P uller J-25163. 

wheel and 

( 7) Remove steering wheel and spring. 

Ill 
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11 .. 2 STEERING COLUMNS-------------------"I 

Installation 

(1) Align scribe mArks on st.eering shaft. with 
steering- wheel and Re(:nre steP-ring wheel spring, 
stetring wheel, and horn but.ton cont.aet cup with 
steering wheel nut. Tight.eu nut to 35 foot.-pounds 
torque. 

(2) Install horn button. 
(3) Connect battery <:able and test horn. 

Cherokee· Wagoneer~ Truck 

Removal 

(1) Disconnect battery negative <:able. 
(21 Place front wheels in straight- ahead position. 
(3) Remove steering wheel spoke horn cover at-

taching screws from underside of steering wheel spoke 
and remove horn cover. 

(4} DiRconnect horn wire from switch in steering 
wheel cavity by gently pulling and wiggling quick
disconnect connector. 

( 5) Remove steering wheel nut and connector. 
(6) Scribe a mark on steering wheel and steering 

shaft to facilitat.<> installation. 
(7) Install Puller J-25115 (fig. ll- 2). 
(8) Remove steering wheel. 

Fig. 11·2 Sf~ering Wh<~e-l Removal 

lnstallat ion 

( l) Align ~•cribf:' murkH nn st~'-€ring .slwft with 
sb*.'ring w·h~l ;,;nd sc~cure wht*-1 tll':illg wnsh<~r rmd 
nut. Tight(•n r~ur u~ ~~0 fu,;t .. pmm~Js torqu~. 

(2) Conned hnJ"n >;vj1·c t>..~ <;~viteh b stc~~rin}! wheel 
('(iV ity 

(~IJ In:.HaiJ ~p·:.•k.c how l:~.wer .. 
( {1 Conntd batt<!ry cabl<> and test horn. 

INTERMEDIATE STEERING SHAFT 

Removal 

il) Rem<lve attaching part~ at 11exHJle ~oupling. 
Index coupling before removal h1 facilitate corre<:t 
installation. 

(2) Remove clamp bolt that 1'\ecures splined end of 
shaft to cardan joint. Index shaft and <·ardan joint 
prior to removal of damp. 

(3) Lift flanged end of shaft and pull f>plined end 
out of card an joint. 

NOTE: lf necessary, .shaft may be compressed to fa
r.ilitate removal and installation. 

Installation 

(1) Insert splined end of shaft into cardan joint. 
Use index marks to guide alignment. Do not tighten 
clamp bolt. 

(2) Secure shaft flange to flexible coupling with 
attaching parts. Vse index marks to guide alignment. 

(3) Tighten clamp bolt at cardan joint. 

NOTE: Shaft $hould be neither fully t?xtended nor 
fully compressed u:hen installed. 

STEERING COLUMN SERVICE-CJ MODELS 

Removal 

(1) Disconned battery negative cable. 
(2) Disconnect steering <:olumn wiring connector 

from wiring harness located under instrument panel. 

NOTE: The stP.ering wheel does not have to be re
moved to remove the steering column. 

{3) Scribe a line mark on steering shaft and upper 
steering shaft to lower shaft U-joint. 

( 4) Remove l!-joint pinch bolt. 
(5i Disconnect steering column toehoard to tube 

plate and clamp. 
(6) Remove ruhber grommet attaching !;c:rews. 
( 7) Disc.1mn€ct. 8teeri~1g ct:olumn at in~t.rument 

panel and remove Ctlhlmn. 

Steering U-Joint Coupling 

C,J Models are ''quipped with a Saginaw sr.eering 
gear and U$l' a t.w(•-picct~ al~f!rin,r shaft with the sec .. 
tion.!l eonne-ded by \~-jnint c:nuplinJ!;; The upper 
U-j<.1int connecting the inU!rnH;,diai.c' ;lnd ste~'ring col
umn ;,;hnft~. is non··rep.~imbl~ aml must bt> n·pla<:~d 
wit.h a ~ww {.'.joint ;;,:;:smnbly wh(~n i'<Pdty. Th~ lmv~-:r 
tJ ... i,Jiul et;<upling h.:.l:' u g;n?."h'! ~prw~ ·w•hi(' h '>! ph~u-.d 
ht•tween t;wo ~waring b!o.~k~. t1;.nding to sprt:ad thnm 
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"1-------------------STEERING COLUMNS 11-3 

apart and au tomatically take up the wear. When ser
vicing the lower U-join t coupling, the followin g pro
cedure should be followed. 

Disassembly 

(1) Disconnect lower U-joint coupling at steering 
gear output shaft by removing pinch bolt and clamp. 

(2) Loosen clamp holding U-joint coupling cover 
to lower shaft and remove {} joint coupling cover. 

(3) Remove spring clip from cover and carefully re
move cover from steering shaft. Use c&ution to avoid 
loss of small parts inside cover. 

CAUTION: Use care to prevent damage to bearing 
surfaces ofthe pin. 

( 4) Remove steering shaft pivot pin bearing blocks 
and wave washers. 

Jnspe.ction 

Carefully inspect all parts for signs of wear. If 
pivot pin in steering shaft is not serviceable, steering 
shaft must be removed and replaced with a new steer
ing shaft-pin assembly. 

Assembly 

( 1) Install coupling cover on lower shaft, aligning 
slot in clamp with mark on shaft (fig. 11- 3). 

(2) Install clamp bolt and tighten to 40 foot-
pounds torque. · 

(3) With steering shaft installed, place bearing 
blocks with wave washers in place over each end of 
pivot pin after first lubricating pin with chassis 
grease . 

( 4) Place retainer over end of shaft. 
(5) Lubricate inside of housing with chassis grease 

and carefully position over pivot pin. 

LINE MARK ON LOWER (POT) 
MANUAL GEAR U-JOINT 

FLAT SPOTO~ 
POWER GEAR INTERMEDIATE 

SHAFT 

STEERING 
G~AR SHAFT 

UPPER U-JOINT 
LOWER HALF 

/ 

SIDE VIEW J4269l 

fi!J. 11-3 Steering Gear-to-Steering Wheel Alignment 

(6) Position retainer and boot in housing and in
stall spring clip. 

(7) Connect lower U-joint and shaft to steering 
gear output shaft. Install clamp pinch bolt and 
tighten. 

Steering Column Disassembly 

(1) Remove steering wheel. 
(2) Remove upper steering shaft from steering col

umn and horn wire and contact rin g from shaft (fig . 
11-4). 

(3) Remove horn contact brush from column. 
( 4) Remove bearing assembly and bushing assem

bly from steering column ends. 
(5) Inspect all parts for damage and wear. Replace 

worn or damaged parts. 

Steering Column Assembly 

(1) Install bushing assembly and bearing assembly 
to steering column ends. 

(2) Install horn contact brush. 
(3) Install steering shaft with horn wire and con

tact ring. 
( 4) Install steering wheel. 

Steering Column Installation 

(1) Insert steering column assembly downward, 
through firewall of vehicle. 

(2) Position steering column assembly and install 
attaching bolts, nu t s, and screws at instrument panel. 

(3) Install and secure toeboard to tube · plate 
clamp. 

(4) Install U-joint pinch bolt. 
(5) Install horn contact brush on column. 
(6) Install turn signal assembly and connect turn 

signal and horn connectors underneath instrument 
panel. 

STEERING COLUMN SERVICE-CHEROKEE
WAGONEER-TRUCK 

Directional Signal Switch 

Removol (Column in Vehicle ) 

( 1) Disconnect battery negative cable. 
(2) Release horn contact t rim cover by loosening 

att aching screws at underside of st eering whee l and 
remove horn button by lifting up . 

(3) Remove steering wheel nut. Note alignment of 
steering wheel-to-steering shaft index marks for later 
installation. 

(4) Remove steering wheel with Steering Wheel 
Puller C-3428-B. 

(5) Loosen anti-theft cover retaining screws, lift 
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11 ~4 STEERING COLUMNS-------------------

··· .. , 

-~f.} j 
~- .. ~/ 

{<9:,_\,} · (~ BEARING ASSEMBLY 
·:leY_/-+- (UPPER TUBE) 

. -~--...... _···~,_ 

~ 

d/Z 
. ,/' HORN WJRi 

/'. 

'"'>\ /-:~~;, 

CONTACT 

········ ······· 

BOLT~ , ·:--' UPPER SHAFT 

WASHER i ,./...-;{!11/ 
"""''.;.;~\~iT' /·~BUSHING ASSEMBLY 

~ _\ ~~ . (LOWER TUBE) 
,:·v 

-1;;( ' •': ~ASHER 
-: ·;:. f' · U-JOINT 

/ w~sL~\ 
·~ BOLT 

LOWER SHAFT 

J42692 

Fig, 11·4 Steering Column-CJ Models. 

~over fr::>m column. and remove ~<ignal switch wire 
prot.t•<:t or, 

(6J t 1He Lo(:k Plate- Comprt's~or Tool ~I-2:J6il3 t.o 

depres~ loek plat~ lfig, 1 I. 5). 

WARN.l~G! ExP.rclS(' cart' wh~n remtming s'1.ap ring 
as forh pla.te i~ t;.r~der r. 1m .. viderabk .>prinlf tensiort. 

0Dcc \-:wk plate i~ depre~sed, prv the ro11nd wire 
IHl.Ap :ring ir.c·n1 ~tc~ring ~haft. g.rOO\'~. H.emove Lock 
PJ:nc ComJH'I)S:•or Tool.. ~nap ring-. loc:k plate, di't·e<:· 
tin:1.1l .1ign.J.! ('a:'cdi:Jg cun, !lptwr hf~Hring prelmH~ 
Hrr.irsv. c.·.nd tLr~W: v,;i~'\h~ . .- :n)l~1 :he :,:,te~riug ~!1aft 

('71 Fl~,<.~ di:·.;;:.~tl!J!21.ll ~'i~·nal rJGliJ.~t.i.nt~ lElvt•r in the 
right tu.r.n r.tu&iti•>t! ~nd. r~r.tlOV(•.I('wr.. 

(8) Depr~t's hazard ·warning light ~witch. located 
on right side of column adjacent. to key lock, and re
move butt.on by turni11g eounterclockwise. 

(9) Rt>move dirt?rti.onal signal wire harness con
nector block from its nwunting brae kef on right side 
of lower t:olumu. On \'ehidN> t?.q uipped with automatic 
lr ansmission, u.st• <-l ~;tiff win~ E'Udl as a p nper dip to 
depress the ioek tab which retains the shift quadrant 
light wire in the conned.or blot~k. Disl:onnect the wire. 

(lOt Remove dirE'dional .,ignal !':Witch retammg 
::;crew8 and puii directiclnal ~ignal switch and wire 
ha.rncl't.;; fwm the col.u:rm (fig:. 11·'5). 

lnstallotion 

f I) Guirk ·•\itfH<:i{ hntues~ iutu prJ~Jr:jr,t; am:l (:an~ 
fully :tlign !'IWitdl <'ISS~Illbl_v. B~ !>'Ure that actuating 
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1 ~x;;: PL~:r!: 
·: 01\,~~:.~E':~;~·m~ 
·t .... ;r.:..~ .;: .. l·~:~a 

. j.l·12047 

iw.w.r piv·.?r is !7.n·.·;:<··:t);r .<.r:5JH:d ~nd seJJt.ed i~1 llppe.r 
· hnusing piv!.!::: t·~·,~:.·J f.(~ •or i.o i.n~; 1. a· ... ;~:..g· r-~~·.1.1~·::'( !Itg ~c~~f:\V~. 

('1.) tra•.tt;~n dLrt~rl .. t0··:~~d :~i.g1~.:.~.~ }c··;.t .. ~'r ~:~ .. J~~ a.:.~~·-1~:;.11:(~ '~i
t(:!:tinna! ~ .. :5{"1:!.~ 1. r;:J~: .. .tr .. h t;/l .~ .. ~~,~·:.;;r·~ (:orrGrr .. J~~e• ~~t·.:·~T!, 

(~l} .fit:: .. (.'~~ tJ.1rn;~.~: i\ a•;,"'.r·r. ~~·,:'y:~nf~:· .~~.ti\~ di1·e~:t,;t:~n . .n! 

s ·, E~·, J..~Ll t·,~·:.IL·.~~·! ~riJ.f .. ~:a. ~r:. r.rn u::.r:)f:." ~:~r:.d oX '!:tf:(:r-I,··j g· ~ Lr1l't ... 
~· ;} .tt,j\~t.r~ lb,:~~. p~c.H.~ :•.Fb.nf:T.; t:·'f.:t~~: ~~·.'~·? ~.t·~e·,,.,j•:1~;~· ·.:;·~l·~;.ff: 

~ ;:~ 1 ~ ... i .• ~~,~ a:~~'-l r· i {·h.''-~ h.H.~ 1..:-. f:.t l r.:.1A': l rJ p trl~ ~ t~ 'r: .. ; ~., .. ;~· .. 1 t t; rJ e.~, 1 ~;. 

-~STEERING COLUMNS 11·5 

r•:!dh)n:d signal umeeling tam ~haft r.rotruding 
throug-h tht> dog-lt~g fi!Jmli!lg i:n tlw lock platt~. 

If•) Pl>H:e ~teerinf! ~haft b.l:l:lp rl.ng on ~t:et'ring shaft 
and use Bnap Ring hi;it./ltler ToGl :1. z:.Hl&i.l to pu .. h the 
~nap ring into pla.:;c. 

<ti) fnst.all auti-theft (:ovt'.r. 
(71 Ali.g.n d.ire~t!oNd signal eann~Jling ca:m, index 

marks on gteeri.ng shaft Hnd "teering wheel, and in
stall sttJering wheel. 

(81 Tight<'ll .!J.tem:.ing whi>el nut t<1 :20 foot-pound$ 
torque. 

t9) ln~tall havnd warn.ing light switch button 
and M.eering "'·hed. trim con~r. 

(10) On eenter horn but.ton typi.> installation~S, index 
projec·tion on rubber r.::!Atiner dng with notch in cup. 
\Vith wheel :.:ente-rc·d, cup notch if< Ul>· Tighten screws 
to 2:'; inch-pounds torque. 

(1 n On vehicle~ Htuipped with automatic trans
missioi1, coniH:c: the shift quarlrl:lnt lillht wire into the 
conned or block. 

(12) Posit ion the nmnedor bloc.~k in its mounting 
bracket.. and conned wiring harnel'\~ . 

Steering Column Afi9nment 

(1} l ... oo~tm toeboard two-piece seal cover and 
remove lower damp bracket. 

(2.1 Remove instrument panel trim plat~ below 
jacket tuhe. 

rr1 Loosen mounting hracket attathing bolts 
which will allow column tu as1;ume an aligned posi
t.ion with steering gear. 

(4) Pull steerin~. eolumn upward. Maintain up
ward pressure while tightening nwunting hracket to 
column halts lfi t.o :2f, foot-pounds torque. 

(5) Insr.aH lower dnmp brncket and tighten bolts 
12 to 17 foot..-pounds torque. 

{6) ln~tall two-pie~e ~eal retainer. 
{7) fnstaH insuumcm panel trim plate below 

jacket tube. 

NOTE: Upon completion of 1:1teerin.g t·rJlum n. align
ment. colarnn sh.ift Nnkuw~ adjw>tm.ent must be 
checked to ensure pr()p(·!r ope rat ion. 

Steering Column Removal 

CAI)'f'lOi': Orw'!! the st;>,?ring '7ol.umn i'i I'P.moced 
/rom iht! IWhi.::k th(~ tot~1mn i~· extr,,md~, ,,~,.-;,~~·pt.iblc 
t.o damage. lJr'JppiniJ the coll:•nn rt.;$emblv unit.~ end 
;:(:.t~.ld ('l"olfu.p::;r: the t-t;;:ertr~.!i sh'.Jfl or /.o(;.<;en the p la:;tic 
(·nmptment.s which 11/(Lintain calwn!l rigidity. /,~an.· 
ing on t.l?~· mwst }w:het cmt{d crutse Uw t::•llumn t.u bend 
r·; rl<:j? .. rm .. k;-..y l.~.f' tit.·>. •Jb(A'•" .J.wmw;':~ ;:ould i.mpai1· thf) 
':•Jfli!j::!'i ~•iii.t11 (,•,!?di;Y;'- •If i;h,: {"to(U·i>'W. Jf ;t i.<; 1/.(:f"•~.'i~O.'I'f} 
{!'.'- r(~:~·r.~(·e;t-~·· tl~.t; ste;,;;ri·no ·~.c.he(·/. li:;{~· ~::·b·,n,iaril , ... :il.t:~<:l .f.'ul
{~; r. /}"'J ?:.~r:, h.·J.il;; n:.f: ., .. ~>-u Pl~.d (~j· ~ch.f:. ... '~··~ {·l~~ hcJ.ftJ ,,._.~~,.;r{nu 

.:~~;.1,~,;.d .rr~;·=-~1J; ~· pta ... ~~·~~;·. ;"~·tt).~.:·,,: .. c·:·:s !~.~;... .. ;{,h -~·~!.ot~?,,f.:.::.rn 

c. ... l~,.~-f)•· i;· r~;r,~·di~·.;1 . 
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11·6 STEERINGCOLUMNS-------------------rl 

(1) Disconnect battery ne~ative fable. 
(2) Disconnect steering column wiring connector~ 

from wiring harnesr, lo<·ated underneath inscrument 
(dash) }tanel. 

NOTE: Steering 1.vheel does not have to be removed 
to rem(!t'e steerin{! column. 

(3) On vehicles without power steering, S(~ribe a 
line mark on steering shaft and upper steering shaft 
to lower shaft U-joint. 

( 4) Remove C-joint pinch bolt. 
(5) On vehicles with power steering. remove two 

flexible coupling-to-flange bolt nuis. Note difference 
in size of bolt shanks and nuts to ensure correct as
sembly. 

(6) Disconnect shift linkage from shift lever on 
column shift models. 

( 7) Remove column to toe board parts. 
(8) Remove lower instrument panel crash pad trim 

plate, bracket capsule stud nuts (or bolt) at instru
ment panel. 

(9) Remove bracket-to-column bolts and remove 
bracket. 

CAUTION: Set bracket aside to protect breakway 
capsules. 

NOTE: Bracket capsules are slotted to permit column 
movement for adjustment. 

(lOi Remove column from vehicle. 

Upper Section Disassembly (Except Adjust-0~ Tilt) 

Column removal is not necessary if only upper sec
tion is t.o be repaired. However, if complete column or 
lower section is to be disassembled, remove C()lumn 
and use Steering Column Support Fixture ,J-230i4 to 
mount column assembly in a vise. The following dis
assembl:v procedure applies to column shift and floor 
shift steering columm'l (except Adjust.-·0-Tilt col
umns), with minor differences noted where applicable. 

(l) Disconnect battery negative cable. 
( 2i Cove.r painted are as of colum 11. 

( 3) Remove instrument panell.ower finish panel. 
(4) Remove steering 'I\' heel. 
( i1) Loosen anti-tht.!ft co•;er ret.aining screws and 

lift (~(lver from column. It i!:' not necest~ttr~' t<l com
pletely remove these sr.rews a~ they are held on ccwcr 
by plastic retainer~. 

(6} use Lock Plate Compressor Tool .J-2a653 to 
rlcpre$/S iock plait). On1~e [l)ck pl11t.e i~ depre~!'icd. re
mov£! round wire snap rin~ from .5tN•ring .shaft g.roon! 
(fig, 11-6}. 

WAUNlf.'(i: L<Kk p!.(lie i:> wt.d;~r ::i'r•lf!{<) SJ.m:rti; J.lrl~·~· 
$l47C. 

(7) Remove Lock Plate Compresl!'or Tool. 
(8) Remove snap ring, lo('k plate. directional signal 

('anceling cam, upper bearing pr~load spring. and 
thru~;t washer from steering shaft. 

NOTE~ Steering shaft is now fre(~ in column. During 
bench overhaul, !!teering shaft should be removed ut 
this time by pulling out {rom lower end of column. 

(9) Place di.rectional signal actuating lever in right 
turn position then remove lever. 

(10} Depress hazard warning light switch, located 
on right side of column adjacent to key lock, then re
move button by turning it in a counterclockwise di
rection. 

( ll) With shift lever in Park, remove shift lever 
pivot pin with a punch, and remove lever. 

( 12) Unhook directional signal wire harness con
nector from mounting bracket on lower right side of 
column, below instrument panel. 

(13) Unhook plastic locking tab and disconnect 
turn signal harness from instrument panel harness 
(fig. ll-7). 

( 14) lise a stiff wire (paper clip) to depress lock tab 
retaining shift quadrant light wire in connector block. 

(15) Remove plastic harness protector from column 
jacket. 

(16) Wrap a piece of tape around upper harness 
connector to prevent snapping and remove harness 
(fig. 11-8). 

1~42044 

Fig. ll-7 Steering Column Hcrness Conne(tor 

1171 With k~y ir: on pQ,5itior.. rei!HI>·e. key warnin:r 
buzzer contact,;; using a "'ire hook (~> paper clip with ;~ 
right.. angle~ h~ncl) or nN~di£mo:.e pliers (fig. ll-9\. 

C,.\ l.fT'IO~: Do :i.ert 1:/.tempt. :'! ~<-:r"WI.'(' .,;;'it')'- ,:q:11z:·. 
atei.v .. o .. >j· a t'!.;~;J i::att /?.If d• .. HJ.i!'!. tnttJ Cf'"~!l.~l·.:';,n a.-:;:-it.·~rnbly. 
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,.1 .. --------~------------~·- S'TEERfNG COLUMNS 11-7 

TAPE HARNESS TO 
PRcVF.I'IIT SNAGGING 

fig. ll-8 Stet)ring Column Hennen Removal 

(18.1 Plact- ie<:k in LOC K posi.t.ion, depress lock cy!
inder retaining tab, and remove lo<:k cylinder (fig. 11· 
10). 

N OTJ.~: If tnb is not visibl<? through. h.ole, scrape 
fla.shinn lrom hoi(~. 

Fig. 11-9 R.emovo! of Kev Warning Bvrzer Contad'> 

1. ·L~l ) Re1H(J''.•( ;gnitl.on ~ .... ~t· ~~.c · h frorrr. 10·.-;.ver ('~~i1 1l!ta .. 

! '.!f..') Rern•;: •;r:; f•J'i.l t i:w:"< h<::ar.l i>C:·7ew8 'rt>tt.1ining :1ppH 

h•.)it:~ing. t.ht>n rNt:()Vi:! 11pper houaing·. Hl:'~rwLe !ock r•:-<l 
11nd automatic column :;;hif !: quadrant light wi.!'~, if 
'21lU ipp&d , wi!l he rcmovro with '.lpper l~O I.l!'l :>g . 

,'J()'J.':r.·;; lJ .... c1,__ .. ~<::' 1'.l ;,:tf.t h ,'i'i:·cj).<.· (i::.' l t .hrr:.:urr.lt (28: j't.:•r r..·~~nr.· 

fl/i::~t-.• di:· r;,~s"-'nJ.bi:": ~)/ C(,{!J. '(t',!l. .sh::rt s t,:<:·r'ill.g (~:~.,fu.n·~ ,-,.~:. 'f",.J 

C~'; rJI.p14:;J;t~· ·~{;.':" .. ):\·l . .';::::. . .:·e'f"'ll.'• ·.~:V ·.J! . /·~'()() ' ' .:; J: f;f:·. (;C,i:J.It;' ~1.'!.': f: ~~.;.J.! 

[(, :• tt.p (;;'~)_', 

Fig. 11·1 0 l.od( t::ylimler Ret<iiner Tab Lo<ation 

(21) Remove thrust cup from upper housing {fig. 
11-llL 

,,,•"'" 

SHIFT 
LOCK 
GATE 

THRUST 
CUP 

/; ·~ 
,'.· 

·/' 

A420f.~ 

fis . ' l ·· l I l' hn.•~: Cup ~()sit i'-<11 

(22} Remcy.:~ lv:k bn: t. rt:-~d r ac"K. Jf .•·3d\ prE>lcJad 
SJ . .n-ing rt><Fiires o;e r•<~ iO!, t f!1iV)ve .3t :.bs !)Oint (fig. 
t l-.l.Z1 . 

{~~~:~) lf $et.:tor ;~c~s.r r~.~q_l~.·~·rt:: ·•; r~~:.~·~~i~t·'f no~·~: pnt:ltkrn •)f 
~ect.•Jr en ~h~I~t f::p· ,,,:·.d !r, <l!i.~;~n·.bi.~t, ~wd r>J!IWV~! by 
d.ri··~··in~ ·;;· ft-.:T:·l :l~,., ~ ·.'I~H\·. ,,,.n·i:; t:. ~(<.'.!~;;.~:':-;• p·:;r~ch ~~ flg. 

lJ -1 :'}. 
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11 ~8 STEERING COLUMNS · 

SHIFT LOCK 
GATE 

Fig . 11 -1 '2 Rock Preload Spring Removal 

(24) Remove shift. lc11~k ~a.te from upper housing. 
Examine shift lock gate detent.s for wear; replace if 
excessively worn. 

(25) Remove shift quadrant whkh i& retained by 
two retaining clips. 

NOTE! Clips rnw•t be pried out !.t'ith a small punch 
(fig. 11- 13). 

Fig 11 ~ 13 Re toin\Or Clip Remu,..ol 

(26} Th!Jll(J \·.:~ ~.hii'·r. <W:-\dl'1mi i.ight cnv~r then remove 
::.\Crew which .rc:u irl~ .&(Jd~ et 1.3."3.iH'mb.iy, and remove AS
sembly. 

!:27.1 Hl~rrHwe ~~ hift bNY! frt.l't~ e·~lumn. 
(~!8) Ht~llJ!)H: ny:(.n bm:l.ri~•!:: f!·orfl upp.-r •'ud •Jf jacket 

tube ti'ig .. U.- 1.4) . 

NOTE: lf f.<) ll'vr ~ .?.:;t~ ::.·n {.~r als·1 l),::'ng •. its<J.•·u,nhh.:d. !t. 
£~4: ~.:~Clt<l~~r· ft", r.r:.~,). ·.'HJ• .= : :.~:t(.. rt fJ t'::•Jtl:ri.h~ l:.;/.::er ~r~~·i.ft ttt!.,~~:. ~·lire
rn f.lf..:t?d 

NOTCH 
{TVPICAL.} 

NYLON 
BEAf.iiNG 

fig. 11-l 4 Nylon a~aring 

___ ,.. 

/\42052 

NOTE: The ioUoLo int. proo:<iurot ·' teps rtre. fur com
plete disas.•wm f1iy oj' {!ocr ·:;h i (f: .~t(.'eri'l.f! 1:olumns. 

(29) Remove thn!':! st.rews a.tt.~.ching shrcJUd t o :'>igna! 
housing. 

(~0} Remove sh:wud (i'if,. l l- 1.5) . 

i\42053 

fig . i i ·1 5 Stvut~d Removol 

(:~ l..! Plal:(· •) r ug ·:;v-~t i~.~~J lbit m· lc·'l>.:·r pivr. t { i.<'· pre· 
v.::nt. l i:'\'i!i ~pr; ,.,g ftt.<n. f t:::.11{ if!fc f3::.ei ;;:, :·1o !':=.t.rdtllly 

!:'f:'!H(JVf;• i ll htr:·:l (>l ' ]<C'il!'!: ( (;;{ . .l J.·ll}). 

(~~~ H.frm.G•nt. :~p1'in,z .. 
r;)J} Lift. ;r:;mcrt.~ lm::k ,·od 1.u:~d t<ld; '"·'•:;f.;!"nbl y. and 

loe:-: bol t tmri. :;pn:t~;, :l~: . .,er::tbly l<!.;t o t tv·~<c;i~-,~. If ra~k 
pn•io<Jd ~!prin~;· n:·q11.i r<;.o\ lit' r~; :".; , , .. :;\!~·>v<.:· ttr t.h i~' titYtt' 

(fig·. I ~- ;.2•. 
f~~·~) lf -.~er·t( ~ t· ~~~*::.r. rt~qGAr.e~ ~~,..,,:·c.,~. ~·~ur«~ p~Jsitil.Hl n.f 

>;C(;t ·:··r o~·. sh~'! r·. {!:.:: ,.,;.':\ ; fi· cf.hl:,:•m :~) i~:' !!.I'•·'-' rF·:r,:~w.-~ by 
<!riv ing il' frr:.m i·~.r~ .• h<t~ t ;v ; t':·r -.: •;.,i•.;;\~)le tntl:.~h 
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~~~-------------------STEERING COLUMNS 11-9 

INHIBITOR LEVER 

fig. ) ) ·16 Inhibitor Lever Arrangement 

Lower Section Disassembly 

Column Shifl Steering Columns 

NOTE: The followin,g steps require steering column 
removal. 

( ll If lower section only is to be serviced, remove 
upper steering shaft snap ring, lock plate, directional 
signal canceling cam, upper bearing preload spring, 
and thrust washer as outlined in Cpper Section Dis
assembly. Further disassembly of upper section is not 
necessary. 

\2) Remove 1lteering shaft by pulling- out from 
lower end of column. 

( 3) On automatic column shift, remove lower hear· 
ing retainer ring, lower be:.nin~. preload ~pring, and 
nylon wt-tsher (fig. 11-17). 

(4) Remove neutral ~afety and back-up lamp 
switch. 

(~) RemovP. low·rever1"1t.o ~hif't len:r and s:p~:~cer, if 
~quipped. 

((J1 Remov~ ~hift tulw bt~ar:ng ~.·r~tu.ining !!cre-ws. 
('i'l Remol.-t: shift tuh~. 

NOTE: !{ nyforz shift tnbe l:wurin,~ wa:; not removed 
during upper .;;N:tiort di8aSS!.'mb!y. remm:e it at thi.~ 
time. 

Floor Shift Steering Colvmn~ 

NO'l'E: 'f'h~> {l;i!c-?;::i:n,t:' :•!.eps l'!"r?'Jt.re ':(,f;,mr! re.n:l<;;ll 

NYLON 
THRUST 
WASHER 

NOTE: FLOOR SHIFT STEERING COLUMNS 
HAVE NO THRUST WASHER OR SPRING 

fig. ll-17 Lower Bearing Assembly 

A420fi5 

( t) If lower scetion only is to he serviced. remove 
upper steering shaft, snap ring, lock plate, directional 
signal canceling cam, upper bearing preload spring and 
thrust washer as outlined in Lipper Section Disa~sem
bly. Further disassembly of the upper section is not 
necessary. 

(2) Remove steering shaft by pulling out. from 
lower end of <!olumn. 

(3) Remove lower bearing retaining ring and lower 
bearing (fig. 11-17). 

NOTE: Refer to figure 11-18 for Standctrd Column 
A.<:~sembfy Sequence. 

Lower Section Assembly 

NOTE: Apply multipurpose lubricant to all jriction
bearing surfaces before assemb!,v. 

Floor Shift Steering Columns. 

Ini;tall li)Wer bearing I with met.a l face tt)Ward re
tainer), bt-aring retainer, and lock ring. 

NOTE: if wmplete co!urnn ov~~rhaul i.'i bP.ing per
jormPd, <.'1int inue 1.1.' ith f.,·pper Sect ion A~.~(; mbly. 
Oth•mn:.~l~ instn.i! ~t<?~!rin..a :.;haft uppn bearing thmst 
wo.chN and preiond sp1'i:;g, uppr;:r bearing. din•diana{ 
!.<ifi:nal. ,·:I:JI!<:f•ling cam .. hli:·!.: plo.if:. an.d snop rin!i as mt.t· 
lilti!.d in f pp.~r Sf!ction Af'-~emi.Jl:y. 

Column Shift Steering Columns 

( n hJ~;r.all flhift tube. 
i 2,r Install n:~;f,,n thru~t bf:ariag 011 h:'NPr end of 

~u~·.o:t!.].nric (·(t'nnHi ;:·~;:ut.';: t.Llh•.\ ~"].t.h !lat. ~idt:· ef bt:a.!··· 
in;,; row;nd top e:1d nf tub~~ ffig. r ·r i'i"). 
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P"l-------------------·---·-··-··-· STEERING COLUMNS 11 w 11 

(:3) Install pre1oad ~'Pring, lower lH~uring· {with 
metal face toward retaint"rJ. hearing retalnt-r .. and lock 
rinf;t. 

(·fi InstallnfHltrul ~Hlfety and bHck U'> .l;,;.wp :;;witch. 

NOTF.: If complete columTL occrlwu! is bl!irzg pe!'
for·med. continue wir.h Upper 8ectinn A.~1wmbly. 
Othe~u.:i!ie install steering shaft, uppr~t bearing rhnt~1: 
washer and preltJad spring, uppa bt•aring, dirr.ctir.nal 
signal cancelin.l! earn, !.ock pf.u.te. and snap ring (olit· 
lined in Cpper ,','ection Ass~~mbl,v). 

Upper Section Assembly 

Floor Shift Steering Columns 

Apply a thin coat of ,Jeep All Pmpose Luhr.icant. 
paft number 8991230, to all friction-bearing Rurface:::. 

(1) Install sector into upper housing. Place large 
end of sector through lock cylinder hnle and onto St><.~tor 
shaft (Jig. ll-12). Press ~ector. onto shaft with a blunt 
tool. 

t2) If removed, insert rack preload spring into 
housing from lower end. Hook bQth ends of sprin~ onto 
housing. 

(3) ARsemble lock bolt, ra<:k, and remote rod (fig. 
ll-1'9). Install into housing. 

I 
NYI.OI'IJ SI::C'H.\1'! 

Fig. 11·19 Lock Bolt, Ruck. onrl S.e~t(lr 

N ()'.('f.~~ F~i.•·::.·~.. t·::·o ~-l~ o.i: r(!t: .. ~ n·u.t::~t t'-!.tt-r(1.!·~trf:· 

{;1·xr. r.!'·'rl.s~·c·~.l~i.,d ~et·':i: ~.•/ ~~·::{:t·.::-r. 

1·1-! Pbr-•.' i.ahit~i:or h~v•~r !.~prin!{ o~.'t:r kvr·r pi·.-ct ~n 
h~_:,;ming. P..:,~uiO!I i~,ver cw pi•.·:•t "'ith _.~wing ho~od·ted C•ll 

h::n:J'. 
l ~:i) \"!.l~1:U~ hohJ i nf: '~0':\ .. I• on h~·,,.f·r .~r: .. .~ .)i. .. J.J ~~(·(l \'i~.h~.~~: 

''?f}~j·."lg i~~ ~l(rt iu ho~.H-in~. 
(f)) Place W;'lVf.' w:.Hdo<~l· in po.:.!t:oH <Y!'l !ht· pivt't. 
I 7~ Pia<.:(' $hw1:.d (;v•.:r !:'<'m<}tC r•,d ami il!\~i> h•n.lsing. 
(~) fn,;~a!l tim~t t;H;;<:hing ~-crew~. 

Column Shift Steerint~ Coh.mms 

( 1) Ins~:·t !owm b•,w: nylo:1 h.o:-a•·ing ;,!1 upp~r ~nd 
of ja;,~ket l i.tb~. 

~OTF:: Hwzr£rtA mw:t.' r.:e u·i.fit:liled ~;l:t;h .:;malier in
side dia.mt·ter :')t::urd lou;f~r ~~."l(i frl jru.:h!?.~ tuhe. an.·d th(:· 
h,•ori.nt! "'~tch;,-.'1 must 01ga;;e I hre•! l•xar.or crimps m 
wtu..'1w r;ig 1 r 14) 

(:2.) A!ig~l ~hift bowl with ~.hift rnh·:~ ,:;p~ine 3!'•0 :,~. 

stall bowl. 
(T: tn;:.t:':l!l 1'3ck pr~inad spring i,~.t.:J upp<:l' h(PJ!'>ing 

!fig. ll-12). 
(4·; Place la:·ge <·nd ('f seetor (;.fl S(~dor ~h!:\ft. and 

pres~; into positiDn ( fi;~. 11 .. 1 :1.·.1. 
~5) Install shif!; Jod; gate; usi:Ig t\•il1 f.otmkr~mnk 

r.erf'o'\\R !fig. JJ.. 111. 
((),1 fm;t~!J 3hift qu:_idrnnt li.ght m~d place light 

CO\'f':.r ii~ p•>sition. 
(~·; Place shift qttadtant indieal.\>r inj-o P')ii'ii.ion 

unc! prc~1; retainer cli~Js it•to place with i!at "'ick te 
wards bowl. 

!8) P!a<'..:ll .. xk bolt w: :awh ~fi,:. ll-IJ; Hr.id ii~::=,iaii 
a:ss(~mhiy i:1to ho..,..L 

NO'ft;! Fir~t tooth uf rtH:h tn:.~~;t v.n;{·~'l<! i;i:l't.~::.~f.!! /rr.-;,: 
and SI.'CI.•nd t.ed h 'oj' :>ector. 

U)) bstaH nylon t.hru~t cup i!r ·J.;Jp~~r hm;sint;, ·~·ith 
flan~der,dfac;ng•mt if!;: .. i l·: 11. 

{J.) o.-. (.;:)ltimll ~bift .::'(':!f;rJI:f{ ~.-oln~r.tn~;. rot<lt.(' 
shi~r. lmwl ~:·:.or:nt-:-r.:::lodr.wif,-:-' t~:o r.!u~-, H.!~-r] in:;taH uJ.•pe::
h.n,J:,ir;;:;- ·.ln ·::oim:~r·. Or. ()• . .-(~-·;·{; ~~-:~ri~<; •'.ith il:.!t~;·

n-~;;~.tl.c 1:r.·:n·,~·;·,~.~~'5!···.o ·.:fj~Ur.tl.':: iJi1ift.~ ~··.df.·~~ ~=hi.t"t •.;;··\ad·~ 

r~:trt :~it~J,r. •;r:~;~ :lt~d r.~n~o~· ... ~ J.:..,(:·~~ ·2 or·~ ~.nr.r; :}<YSiti::··n 
:.jr:tv .. ·~;·~:n ·~···l.~n: 't·r:·if'' t·:.nd 1n.'1:;l. ja.:l•.":·!~. 

~~~· ir;::;tb·, i:,.(•Y WH.)r<i.n~.( 1xlt.::.,··r .~vlikh w:th hra~.~ 
:;:;bs !''~llJ.lo!::~ up·,. /·.ld.;; to:.:mr(: sh:f~ }r·d.i.c·fHO.r (/'i~. 

J.!.-~~1. 

~ ;:;,j J.n~·:t..::d ~ di:::~(tj~··nf~; ;~ ·.~·~.:l.(.t~. .~·,vit{.: ;l (t.':-:~::r· n·thly. 
(~ UHlt·. 'il.'l·t:·~; !'v:··.l"fJ'!':·~l~ .. ~n~,c~ :·~t)~J~~ .. ia:~·r:. ;·i i'J.'3 C::J-..-:_~~u},ty .. :; d.t:·/~ 
~'11!il e~\ a··:H~r~.'l) ts:·l'Y. 

\ 4..'~ (. ~ :l-rr:;pe ·f'•Jr "~ecror .. rH.;;J•.~r.rdn .. ~~ '•,1--'L'."'::~~ .. il::~;•) pr.:_.tt:C·· 
!.::1:·~ ::.bld p~~~:.'t··c.i.c.~·. f·.~) .. (:t::·~~ll]'rf'. jr~.·~.ke.:·.~ ··;- ~· rl. ln ::;t.· .. ~~·l. ··t,~t:i:(·c .. 

?.::ratr .. f:~~~:; ~·.~(J·~6·:;"~· 
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11-12 STEERING COLUMNS -------------------,.. 

ADJUST -0-TILT COLUMN STEERING DIAGNOSIS 

Condition Possible Cause Correction 

BEARING HOUSING (1) End of jacket not square with (1) Replace jacket 
SCRAPES ON BOWL center line 

(2) Shroud portion of bowl is not con· ( 2) Replace bowl 
centric with hub 

(3) Lock plate tab holes in jacket are ( 3) Replace lock plate 
improper width 

STEERING WHEEL LOOSE (1) Excessive clearance between holes (1) Replace support and 
in support and pivot pin diameter pivot pin 

STEERING WHEEL LOOSE (1) Loose fit between shoe and pivot (1) Replace both shoes 
IN EVERY OTHER TILT pin and pivot pin 
POSITION 

STEERING COLUMN NOT (1) Shoe seized on pivot pin (1) Replace shoe and pin 
LOCKING IN ANY TILT (2) Shoe grooves burred or dirty (2) Clean dirt/burrs from 
POSITION shoe groove 

( 3) Shoe lock spring weak or broken (3) Replace shoe lock 
spring 

STEERING WHEEL FAILS (1) Pivot pins are bound up ( 1) Remove pin, check 
TO RETURN TO TOP TILT holes for burrs 
POSITION Install new pins 

(2) Defective wheel tilt spring (2) Replace tilt spring 

NOISE WHEN STEERING (1) Tilt wheel upper tilt bumpers (1) Replace upper tilt 
WHEEL RETURNS TO TOP have failed bumpers 
TILT POSITION 

NOISE WHEN TILTING (1) Tilt spring rubbing in bearing (1) Grease all points of 
COLUMN housing contact for tilt 

spring 

NOTE: Ensure that actuating lever pivot is correctly 
aligned and seated in upper housing pivot boss prior 
to installing retaining screws. 

(10) Install tool on steering shaft and compress lock 
plate and push snap ring into p lace. 

( 11) Remove tools. 

(5) Install turn signal lever and actuate direct ional 
signal switch to ensure correct operation. 

( 6) Install steering shaft. 
(7) Place thrust washer, spring, and directional 

signal canceling cam on upper end of steering shaft. 
(8) Align lock plate splines with steering shaft 

splines and p lace lock plate in position with direc
tional signal canceling cam shaft protruding through 
dogleg opening in lock plate (fig. 11-20) . 

(9) Place steering shaft snap ring onto Lock Plate 
Compressor Tool ,J-23653. 

( 12) Install ant i-theft cover. 
( 13) Align directional signal canceling cam, index 

marks on steering shaft and steering wheel and install 
steer ing wheel. Tighten steering wheel nut to 20 foot
pounds torque. 

(14) Install hazard warning l ight swi tch button and 
steering wheel trim cover. 

(15) Install shift lever, if equipped. 
( 16) Install key lock cylinder. 
(17) Install and adjust ignition swi tch. 
(18) Adjust neu t ral safety and backup lamp switch. 
( 19) Install lower finis h panel. 
(20) Remove protection from colu mn painted a reas. 
(21) Recon nect battery negative cable . 
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,.1------------ ------STEERING COLUMNS ll-13 

Fig . 11-'20 lock Plote 

Adjus t-0-Tilt Steering Column 

Upper Sect ion Disasse mbly 

N OT E: Although it is possible to disassembif: columfl 
dnwn to the upper bearing housing wil;hout column 
remoual, if disa,c;8emb ly is to be extensive, it is sug}?est
ed co lumn be remoued from the vehicle. Use Stee.rin~ 
C(;lLtmn. Support Fi.r.ture J-230 74 to mount column a:l
scmbly in a vise. 

{ li Disconnect bntter y nega tive cable. 
(2) Covt!r p a inted areas of column. 
(:)) Remove s tt>ering wheel. 
( 4) Remove gears hift lever retaining pin an d shift 

lever. if equipped. 
( !)) Loosen anti-theft cover sr rews and lift <:over 

fr,lm column. It is not necessary to completely rem~vt.> 
these screws as they are held on cover by plastic rt'· 

tainers. 
(6) t :se Lock P late Compressor T ool ,r.z::lo53 t.o 

df!pres~ lock p late, and remove round wi.re snaTJ r ing 
from steering shaft groove r.fig. 11-5}. 

W A.RNING: Lor:k pl.ote i$ !J,n.der sf.' rrmg .~pring pre..~·
surc. 

\ 7) R.~rnu~'(; l.ock plate ,;om pres~r;.r trrc,). ~.r.:ap ri~ i~, 

'1\:·dt: pbte, dirf.-•r:timla.! 'il~!lt~l n1lH;I~ll1'¥, c:arn, t;pper 
b<.:ar i n.g pl'eh atl "Pring, be1n:ng 1'11Ce y•at .• w d ~~~.:;rin;; 

rf'I Ct:. 

f h) Plar:e d iredionnl Rignni switch in r ight t urn 
po& ition thcll r~move lt,n: r. 

W) l)r,pr!•s:<- huzHrd wnr!lin~ light -;wicch thnl r~
llH)Vl' butt<ln hy I UT!l.ll1/.; it C( f'.l llt<'·t cl'.'i;kw i~~ . 

', 1{):. Rvmovr~ r!lr l?.,: f.:rJn id .:;!p:ol wm; il .'l.HU:~!i- r.:n1·. 

.tl.;.: ·.: t .. ;.r ftc P~ Zl~i~t.;r,. ! . inz In 1'.ck,~t ~m :,•.wc-r rirht si·'ir: r.f' 
c·.~ im:r!?. 

i.lli Rem ove dirc1't.iona l s ignal h:nness plastic pro
tector f rom jacket. 

! 1 :?.) \~'rap a pit-<.·e of tope around harness cnn nec:tor 
tCJ prev~nt snagging, and l'emo\·e harness (fig. l.l-8:1. 

( U{J Rt\move directiona l signal switch retaining 
screws and pull dirl?<:tional signaJ switch and wire ha r
ness from C<1lumn. 

<14) With key in on po~ition, remoye key w arniug 
buzzer cont.act.s us ing a wire hook (a paper dip with~ 
right angle bend) . or oee(Uenosed pliers (fig. 11-9). 

NOTE; Do not attempt to remuve switch ~ epara tely , as 
dip can fa t! down £nto column. 

(1n) Place key )()<:k in L OCK position. 
(16) Depress loc.k cy lind~r r~taining t ab and re

move lock cylinder (fig. l l - 10). 

.SO TE: I f tab is not· v isible through holP., re.moue 
flashing from hale. 

( 17) RemoYe shif t. quad rant. 

NO'fl<~~ Quadrant i.~ N'tained by a .~pring clip which 
rnay be removed u1ith. long- n.o:wd pliers (fig . ll - 1.3). 

(18i Remove ~;hift quadrant m ounting bracket and 
light socket, ifequippad. 

(1\:l.l Unscrew tilt release handle. 
I 20) Remove three upper cover ret aining screws. 
{21) Gent ly tap upper cover from colum n. 
(22) Remove lot:k sec-tor tension sprin~ ret aining 

screw a nd remove spring. 

NOTE: Spring must be unhooked from the lock bolt. 

( 2:3) Remove Tru-Arc snap ring from lock sector 
shaft then remove sedor, shaft. and lock pin. 

(24.) J nst all t ilt re leas!:' handle and place upper hous· 
ing irt hdlup position. 

(26) Insert screwdriver int<1 81ot in tilt spring re· 
tainer. · 

(26) Depress ret ni ne.r approxima tely 3/H' in ch, ro. 
tate l/8·t\lrn eounterl'lo<:kwis~>. and remove reta iner 
<md epring. 

WARt\lN(~: Cal'(' ~<hodd /l~~ tdu:n. uo!~t~~~ relrw .. ~i ng tilt 
S{:ri!l,f fiu,:· U; high i.·ompr.-s:1·ion r <.tlf' c;f :;pn:n.g. 

; 27) Pi an~ upper housing :n straight. pos ir.ion. 
(26) H(,rnc}l.'<: t·~· (, ~)i\·ot, p in;.; U!'illJ; p ;VfJ t P in H(o· 

rnnwr T<~o.l .J. :21 ~~~4· 1. i tir. 11· 21). 
I ~!'11 Lif•, t i i.t :-t.-]t::":·.tSf• h~ndl ~· t o di.~~"H<ga:::r: };)ck l\ h1'!i:.S 

ar~d ~·eH7 ~''t'(· b·~·.' :.~ri?:Tg hvu~·. ; ·n;g .; ~~3.~·-~r(dJ!~ ~ 

c::u, H.f:m(:V•.· o.!it n~l.~:S<•.:· ieve; 
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11-14 STEERING COLUMNS--------------M-----r1 

Fig . 11-2 1 Pivot Pin Ren,oval 

(31) If lock shoes . release lever, ()r spring!' are to be 
serviced, remove re lease lever pin and lock shoe pin 
with a punc h or Pin Re mover and Installer Tool .J. 
226:35. H old lock :;hoe spr ings in eompression to re
lieve load on pins (f ig . 11- 22, ·· 2:!). 

Fig . 11-22 Re lease Leve r Pin Remove! 

( 32) Remove steering shaft from top of colu m n. F lex
ihle j c1 int may bt' disassembled b~· foiding the shaft. 
90< l.fig. U -24}. 

{ 3~~j Ri'mo,•e igniti•)ll switd1. 
! :3Lf l Remm·e ~lent ra i I' a ff::ty a nd b!lt.:k up '!iwitc h . 
{:15.1 Rem ovr- lca~k nlck ar.d r.od . 
13f.i) Remove lower bearing rH aitler !'!l:ip ring, re

ta iner, bearing and adapt er . 
~:}1 ) Rermwe L!pper ,t-;Upp or. t alt~lt'hing S('rew~ ann 

\lpper ~upport . H.emov~ '3 hift: ga f.f• p in ~ind shift gc1 tf!. 
1 ~~R) Rf!w ove ::lhi ft tn b~ ret aineT ring and t.hrusr 

w;ishl?.r. 
C~<(• Hl"m('•Vf! ~.h i fl.. t ub<e· J~•:\~ S~··ifr T• .. !b<:: H•~m:..ver 

T1.wi ,J .. '2 :~·Tl :~ (fig .I J.- ~~r;( 

Fig . 11 -'l3 lo(k Shoe Pin Removal 

I 
LOWER SHA FT 

BEND 90• 
TO SEPARATE 

TOOL 
J -23072 

Fig. 11 -24 Flexible Joint 

Fig. 11 -2 5 Sh ift Tube Removol 

AJ70202 

AJ70199 

( Jm Remove .r(~ t. itiner. pl<:t w by rutnting !->hift bowl 
do<:kwise. s [id iny, pia t c o ut uf jack1~l. noteheiS, tipping 
ii down t0ward ~ bift bowll!IJb a~ rhe J2 r•'d~'('k po:o~i
tit)n a a d .:'(' .OlO'Fl l.l!'~ bc•tt Cl~ l: !' !dC iif r~}rll.t~ tir~t iflg. 
1l··26) . 
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r1------------- -----STEERING COLUMNS 11-15 

(4 1} Remove wave waf;her, tube spring, and shift 
bowl from column. 

(1!2) If column il' in es.r. rernow~ instrument panel 
lower finish panel. 

A.l70200 

Fig. 11-26 Retainer Plate Removal 

Lower Section Disasse mbly and Assembly 

For a..:;sembl.•· and disassembly of lower section of 
Adjust-0-Tilt Cotnmn, rdP.r to pnx:edures outlined in 
Steering C ... .>Jumn Lower Section Disassem bly and As
sembly (cxeept Adjast-0 -Tilt). 

Uppe r Section Assembly 

( l) Apply a thin c<,at ot' lithium grease to all fric
tion surfaces. 

( 2) Place shift bo~·l onto co!u mn. 
(~! ) Insta ll wave w~sher ~:~nd retainer plate into col

umn. 
(4) Ca refully instal! s hift. wbt:! into lower end of 

mast. .iucket. Align :>pline tH1 tube. with keyway in shift 
bowl. 

(;)} Insert Shift Tuht· ! nst;:~ller Tool -.J-2:3i)7:1-2 and 
-4 into shift tnh£! /fig. 11··28). ~pring-ioadcd lower 
foot mu~t en.r,&g£:> luba inn<-:1' ~h1>\ikh>r and guide should 
seat in tube. Tight.1:n ;:-:p.d .llg ·t.~nl'i1:::1 n;.H to snug fit. 

(•:i) Plr.Kt> Hl'~ceivl;r ·r·.-)o! .} .. :2::1(1"7;;.;; ?lnd -4 over 
r•u ll~r ~tr;d and t.ightf.rt j)t1 th~r nut [.() pull t.uhe into 
bowl (fig . ll-2.9i. 

("7} Inst a ll shift tub~ t hrust: .,..·u:;h~r and shift t ube 
retaitwr snup ring . 

f8.l Install Iow~ r bcliring t wh t metal fai:e tow~ni 
retu.inli!rJ, tE-taitwr. ar!d !"nap ring. 

(91 lu~talJ. pina:1d .~hift ~~·rtf!. Nl npptr i'lupport and 
i.:·,:-;tH.ll um>cr ~uppc.r.t. ,~li.;r·. :: . .nK V··l"!Olch in !f~.1ppc.nt. 
witl; !I<Jt(·h :c l.".(;::>.mn i i•)I.' .Y t1:d f.\ ':. f.• r, · cl-0ck pnsit ;un). 

~ 1.0) ln!'stail four retaining s..;rews. 

( 11) Assemble Heering ~haft and slide into column. 
( l.2) Place bearings (1 -1 balls each} in upper hous

ing (if removed). 
(13) fnst.all tilt handle. 
(14) Insert ignit.lon ~wi tch remote rod between shift 

bowl and mast jocket ~tnd into guide channel in left 
!\idtl of upper xuppor t. 

( 15) PlaC"e lock rack on rod (fig. 11-:3\l). 

(16) Carefully guide upper housing over steer ing 
shaft and !<Jck rack, aligning lock shoes with teeth in 
upper sappMt. Lift tilt. lever to allow engagernt'nt of 
lock .:-~ho4?s into upper support. 

( 17) Align upper housi ng and upper support pivot 
pin holes and drive pivot pins into poRition using a 
fiber mallet or brass drift. 

(18) In£tall lock shoes, lock 8hoe springs, tilt bump
ers. and lockpin in upper housing. 

(19) Install lock sector and sector shaft. Large 
woth on sectol' m ust en gage large s lot in lock rack . In
stall sector shaft retaining snap ring. 

(20) Hook lock sector tension spring on lockpin. en
gage sector, and ins tall. spring retaining screw (fig. 
11-31}. 

(21) Place uppe)' hou~ing in full up position and in
~:;tall tilt spring and seat. Depress sp1ing retainer ap· 
proximately 3/16 .inch into housing. Rotate retainer ap· 
proximately 1/8 turn clockwise to secure spring. 

(22) Place upper hou~ing cover into position and in
stall three retaining screws. 

( 23) Install key warning bnzzer switch and tension 
spring. Buzzer switch brass contact s hou ld p oint up
wards, toward shift indicator. 

(24) Guide shift quadrant light wire up through up
per housing and t hen down between shift bowl and 
mast jacket. 

(25) Install shift quadrant mounting bracket and 
attach light sockd. 

(26) Install tilt re least: handle. 
(27) Hook base of shift quadrant over tabs on left 

s ide of retainer an d place in position. 
(28) Install shift. poin ter into bowl and engage with 

quadrant . 
(29) Instal l quadrant retaine r clip with flat side of 

d ip facing down . 
C30) Install directi()nal signal ~witch a!'lsem bly. 

Guide wir(> t.ar.rws« bE.< t.wee n l.'m·er and magt jac.ket and 
careful!y align ~wit.eb asl'emhly. 

(11) Unr.ape !'1>.tllw(:tor , assemh!e wir~~ into protee· 
t.or and prorectcrr·t<l-cr;lmnn ja t~ket. and install 
!'Witch retaju in g 5Crewi'. Assu re that act uating lever 
p ivot. is correctly aligned and 8eated in u p per housing 
pi~;ot boss prior to inf.taHing retaining screws. 

r a2·1 Inst.a. H d·irect1on a.! swirch len•r and ac~ tua.t.e 
switch t.n aa!:>ur~ correct. (.Jper arion. 

(;3:\j f>la1~e upper bearing rae~, h~nrin!{ rar.e SNl t., 

ptl}k·;Jd $<pt>ing,, nnd directiN1•1l sign~1l c:anci.'Jin.:.; c am 
ont() stt!r.:rin~ ~haft. 

(3'1} Ali{m l-:"H.:k platt~ ~pliMs w11 h !OH::e-ring shaft 
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"'1-------------------STEERING COLUMNS 11-17 

spli nes and place lofk p!ate in position wic h diret·· 
t iona! signal can(.'eling <'am shaft protruding through 
dogleg opening in lock piate (fig-. ll-20). 

Fig . 11-28 Shift Tv be Installer Seated in Tube 

Fig . 11-29 Pvlling Shift Tube lnlo Bow l 

LOCK ROO 
AJ7(1?!' 5 

Fig. 11-30 lock Rock and Remote Rod Position 

Fig. 11-31 Position of lode. Sedor Tension Spring 

(35) Place steer ing shaft snap ring onto Lock P late 
Compressor T oQ! J-23653. Install tool ont o steering 
shaft. Compress lock plate and push snap ring in to 
place {Fig. 11- 32L 

(36) InstaH ant i-theft cover. 
(37) Carefully gui.de gear shift lever over tension 

spring and into shift howl, aligning pivot p in hole.s 
with a suitable size punch. Drive pivot pin t.hrough 
lever with a fiber m a 1 Jet or brass drift. 

(38) Install key lock cylinder. 

Fig. I 1-32 Lock Plate Snap ~ing I n~ltlllalion 
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11 -18 MANUAL STEERING GEAR-----------------,.. 

(39) Hold lock cylinder sleeve and rotate cylinder 
clockwise against stop. Insert cylinder into housing 
with key on cylinder sleeve aligned with housing key
way. Lightly push cylinder against sector and rotate 
cylinder counterclockwise until cylinder mates with 
sector. Push in until cylinder retainer tab snaps into 
place and cylinder is secured. 

( 40) Adjust neutral safety and backup lamp switch. 
( 41 ) Install lower finish panel, if equipped. 
(42) Remove protection from column painted areas. 
( 43) Reconnect battery negative cable. 

Installat ion 

NO TE: Correct steering column alignment can be ob
tained during installation by following, in exact se
quence, procedure outlined below: 

(1) Attach lower clamp bracket to column. Tighten 
bolts 12 to 17 foot-pounds torque. 

CAUTION: Do not use subst itute bolts. Install col
umn into place and loosely attach column to instru
ment panel at mounting bracket rear attaching studs. 

WARNING: Make certain that column instrument 
panel mounting is never unsupported when either 

dash mounting or gear mounting is co nnected. 

(2) On vehicles without power steering, align scribe 
marks on steering shaft with upper steering shaft to 
lower shaft U-joint. Install U-joint pinch bolt. 

(3) On vehicles with power steering, position and 
secure flexible coupling with att aching bolts and nuts. 

(4) Pull steering column upward. Maintain up
ward pressure while tightening the mounting bracket 
attaching nuts 15 to 25 foot-pounds torque. 

CAUTION: Do not overtighten fa.<; tenings. Correct 
torque on bolts and nu ts is necessary to ensure 
breakaway action of bracket and capsules in the event 
of a collision. 

(5) Install toe board parts. 
(6) Connect all electrical components and check 

for proper operation. 
(7) Install instrument panel trim plate below 

jacket tube. 
(8) Upon completion of steering column installa

tion and alignment, shift linkage adjustment must be 
checked to ensure proper operation. For correct shift 
linkage adjustment refer to the respective transmis
sion section. 

(9) Reconnect battery cable. 

MANUAL STEERING GEAR 

Page Page 

Adjustments . .. . ....... . ..... . .. · · · · · · 11 -24 Right-Hand Drive Vehicles ......... · · · · · · 11-22 
Left -Hand Drive Vehicles . .. . . . ..... ... . · ·11 -19 Service Diagnosis .. .. ...... . . . · · · · · · · · · 11 -1 8 

Condition 

HARD STEERING 

SERVICE DIAGNOSIS 

Possible Cause 

(1) Lack of lubrication 
( 2) Tie rods ends worn 
(3) Drag link ball joints tight 
( 4) Cross-shaft improperly adjusted 

f
5) Steering gear parts worn 
6) Frozen steering shaft bearings 
7) Lower coupling flange rubbing against 

steering shaft 
(8) Steering wheel rubbing against 

directional switch housing 
(9) Steering gear adjusted too tight 

Correction 

(1) Lubricate all connections 
(2) Replace 
(3) Adjust 
(4) Adjust 
(5) Replace 
( 6) Replace bearings 
(7) Loosen bolt and assemble 

properly 
(8) Adjust jacket endwise 

(9) Check adjustment by 
dropping pitman arm from 
gear or disconnect linkage 
from pitman arm ball 
Readjust if necessary 
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,.1-----------------MANUAL STEERING GEAR 11 ~ 19 

Condition 

HA RD STEERING 
(Continued 1 

LOOSE STEERING 

ROAD SHOCKS 

TURNING RADI US SHORT 
ONE SIDE 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

( 1 0) Front spring sagged 

(11} Frame bent or broken 
(12) St.eering knuckle bent 
(13) Ball joint galled or too tight 
(l•l) Low or uneven tire pressure 

( 15) Steerin,g gear or connedions binding 

( 1) Tie rod ends worn 
( 2) Drag link ball sockets worn 
(3) Steering gear parts worn 
( 4) Steering gear improperly adjusted 

(1) Steering drag link too tight 
( 2) Axle clip loose 
( 3 ) Wheel beating:; loose 
( 4) Shock absorbers worn 

(1) Center bolt in spring sheared off 
( 2) Axle shifted 
(3) Steering arm bent 
( 4) Steering arm not properly located on 

steering side 

Col'n'ct.ion 

(10) ChH:k rr<.mt ;.md jotmce 
height lt sfwuld be ;;.pprox
iroa!.dy the samt• at bot.h 
wh11el~ R(>pl.<.iCC fl·(mt 
spr.ings if. sagged 

(J.l) Repair frame, as nf!cessary 
(12) Install new knuckle 
( 13) Replace baH joint 
(14) Inflate tirf;s t<.) recMnme.ndr~d 

pressut(~ 

{15) Test stt~cring system with 
wheels off floor Adjust 
and lubricate 

(1) Replace 
( 2) R eplacr! 
(3) Replace 
(4) Adjust 

( 1) Repair as necessary 
( 2) Repair as ne,:t\SSary 
( 3) Repair as necessary 
( 4.) Replact~ 

(1) Repair as necess~rry 
( 2) Repair as necessary 
(3) R~place 
( 4) Repair as necessary 

LEFT -HAND DRIVE VEHICLES pitman shaft. Keep shim wi th screw. 

( l ) Disconnect steering gear ftom lower ste~tring 
shaft by removing holt and nut attach ing- coupling to 
worm shaft . 

(2) Disconnect ~teering arm from connecting rod. 
(:\) Remove upper stf'ering gear- t().frame bracket 

bolt. 
( .f) RernCT\'Eo two lowrr stet-ring gear-to-frame brae· 

ket. bolts and rem ove ste~~ring !{ear. 

Oi$assembly 

ll) Rota i.e w•mllshaft (mtil it is in ce-nt er of u:~vt~L 
Mark along shaft, jllt;t. beneath donble 5plin~, s haH be 
centered between t t:•p a nd hottom of shafi when (,.l<)k· 
ing a t shaft from ~id.e cover e.ide (fig. 11-. :>,;,). 

(2! H.em ove adjlJ.~ter iocknut. 
( :~l Ht move side co,·er h()lt.:-; anrl 1~x·k WfL'lher:'l and 

tr;rn la!'-1:1 :.1djuster fH.~n: w dr.ckwise t.<J i'M!.:\' side <:(wPr 

t!t;m !:out:>in~;·. R.i: J!J.()\"(\ :-;idi! c .:1w~r 'Hid rpir;k;.! t (fig 

( 5) Remove pitman shaft frorn hou~.<iP.g. taking 
C<U'e not to damage &>.al jn housing with pitman shaft 
splines or t lm•ads. Tap light-ly on ~1 tlinc t~nd it nc•cessary. 

BALLS AND WORM BEARING 
WORMS HAFT GUIDES ADJUSTER LOCK NUT 

/ 

! 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


11-20 MANUAL STEERING GEAR ----------------------------------------~· 

t.J.'; 
/'· 

Oil SEAL :c UPPER WORM 
BEARING CUP 

,. ,~ 
i. ··""f 
"~'j:O" 

'(~;4 

/ 
UPPER WORM 
BEARING 

'• ... 

Fig. 11 ~34 l.eft~Hond Drive Monual Steering Gear 

(6) Remove worm adjuster nut ; remove worm ad· 
juster and lower worm bearing. 

f7) If bearing is damaged, pry ret ainer out with 
screwdriver. Remove bearing from worm adjuster. 

(8) Remove assembled wormshaft, ball nut, and 
upper worm bearing from the housing (fig. 11-:15). Do 
not a llow ball nut t(l rotate freely to end of worm 
travel; this eould damage ball retu rn guides. Take 
care not to damage oil seal with worm shaft "'Plines. 

(9) Remove upper bearing from shaft. 

Fig. 11-3.5 Wormshaft and Boll Nut Remove I 

( 10) If oil seals are damaged, pry them out of 
housing. 

( 11) Remove three screws securing clamp to ball 
nut; remove ball guides from nut. 

(12} Turn ball nut. over and rotate wormshaft back 
and fort:h until all balls drop out on a clean cloth (50 
balls). 

<. 13) Remove ball nut from shaft. 

Inspection 

Wash all parts in clean solve nt and wipe dry with a 
dean cloth. 

Inspect bearing cu ps in worm adjuster and in hous
ing. lf they are damaged remove them using worm 
s haft bearing cup~ remover t ool C-3780 (fig. t 1-36). 

J42696 

Fig. 1 I ·36 Wormshaft Bearing Cup Removal 

Inspect wormshttft .. particu ltHly in area near worm 
fM pitt:ing, grooving-, 1;or other dnm.age: repla(:c if dam· 
U.f;t>d. 

In,.Jpf:ct tnH1hir,g-" for p~tm <Hl ~'·htd't HI ht:m:<ing n.nd in 
:;ide Cf>ver. l.f bu:>hing in hou~ing is dam aged, d rive 
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,.. ---- ·--·-----------MANUAL STEERING GEAR 11-21 

bushing into hou.:;inr. with Herr.tOv('r and Installr.r Tool 
.].1()14. If bw~hin~( .in side .:·onu; iH dumaged, replace 
side cover and htH<hin~; aHs{;mhly W.p;. 11-:n:L 

REMOVER AND 
!NSl'ALLER 
J.1614 

.. 42697 

Fig. 11 -37 Pitman She1ff Bu~hing Removal 

Ins)lect tee~h <Jf ball nut and pitma n shaft for pit
tin~ or. heavy sc:oring., w hi..:·h ~ . ..-ou.ld require replace
ment ofbail n u t or pitm~n &lutft.. 

Inspe<~t ball guide~. baUs. and d::smp for dam age; if 
damaged, rep l ~ce with new ball kii; parts. 

Check fit of la;;; b r..dju"ter !;crew snd shim in 1'- slot 
of pitman arm {fig. ll-?!3}. 

Lash ad_iuf(tt~ r snf:\'il ~W'-'t· hl~ free t!.J turn. and end 
play should not fl)\T~f:d 0. 002 in<:h. If er:d play exceeds 
this limit, ~:hange shim r.h kkrwss to <>btain correct end 
play. A la!(h a cljust~::t :-:hin:. l::.i.t i~ a\·~;ilable. 

Assembly 

FEELER 
GUAGE 

J4269 8 

NOTE: L;::~;··i~·t'itl': .. ,;[ .1i·V.'r5 ' ; .. /i.~ r :: !': ,, •,.::rd•h·. (..~'< \· HJH> 

Cl~a.llz~ br~:r.:a..'"r;.f. ,]'er?;:- Fr:.'!·f !:i: .. ;c.~ :)'f!t ~~ 

( 11 Poe.ition hall nut (In worm shaft so deep side 
of teeth will be {(,ward side \·.ov~r when shaft is in
ilta.lled in hou:-:lng. 

(2) Ins tall 2(} balls in each dreuit . R ock worm 
t>haft b~:H·k and fo r t h w aid in installat i,m. Use a 
punch to insta ll th(> balls (fig. 1 1-:~9) 

·.· .: · · .: .)~ . ~:.... . 
...... 
:.·· 

F~g. 11-.39 Filling Ball Circuits 

( ~~) ln!ltall ball guides in bnJJnut (fig. 11-40). Hold 
them in place with fingers and install 5 more ba lls in 
each circuit t hrough window in top of ball guide. 

Fig. 11-40 Installing Ball Guide s 

( 4) Posit. ion darnp uve: r t Wll ball guides and !\e
t:ure with three bob·. and w ~1sher ass;~e rnblies. 

(5'1 Rotatt:> W\lr m chro·.1gh it.<. Cl)mpiete 1.ravel sev
eral times tn im ~o~ ~ :n; ~i;:n. b.<:~l.k~ arB iw;.tslled correctly 
and rot at C:' freely. D •.. rt<>r. all<:>W hu.l\ ntH. to h.it end of 
w;mn 1~t t:t\'el: !: hi., ;·ouki d amH~(' fMH n:tt un1 [<tridt-~ 

(6J Jf hearing cup~ wr:. re tF'!HiV<:ei frnm worm ad
juster or hou~;ir.,e:, pr.l:'fi:'! in .a nt'!W be. t:irlng cup, using 
\\'orm Shaft. Bea.rl:n[! Ct<P Inf,t<ilitr l E-75;) (fig. L l--U i. 

(Tl tn!'itilil uppn w •. ·rm h :uriug oo upp(·r part of 
wnrm!'htl.ft <HHl •.:~~lt~r· b11i l rmt •:1n ,_-~:rm . 

1.6> lm;t~! ~ :t.i!i' ~~m hJ:'.,· in lw•:!~ h;~ w:.th (-,~ rn:i.>.tg ~£-atcd 
i11 bf:>Jr it~g (:'l.J l}. 

(. ~) lf ~.te$ r·~·.:.~:;.· ,, ... .-,.l~:. ~· ·c1.nrr~' ··:~d f~f.'.rn v.;<r;·.c .• ~:11.:(~:1~ter, 

m~taH [i new he<u;ng an.:i rel.<tlU'r ill worm adjuster . 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


11·22 ·MANUAL STEERING GEAR-------~----------,.1 

fig. 11-41 Pressing !tl Beoring Cup 

INSTALLER 
J.-5765 

J42 7 0l 

( 10) Install adj m;ter in h.ortom uf housing, seating 
wormshaft in lower beari ng ;_n adju~ter. 

(11) Ins tall bearillg adjuster lockn ut, but d o not 
tighten. 

Turn worm6hv.ft. u.ntii cent~r. w oth space of ball 
nut. is tentered in opening kr. ;;ide <:over. Install cor
rect shim, and lash adjus ter Gcrew in T -slot of pitman 
sha ft . 

( 1 :2) In£> tall pi tman ;,haft in h ousing, meshing center 
tooth of sector gear on !' hnft with <:e nt er tooth space 
of ball nut. 

( 13) Pos~tion a gasket and ~{de (:over on housing ; 
turn lash adju~ter !:\Crew in threaded opening of side 
co ver but dn not. t-ig hten. 
( 14) Secure sidt: cover wiil~ thre l:l ~ockwashers and 

bolts . T ight4?n b()lts 20 t o ::Hi foot.-pou nds. Install nut 
loosP.Iy rm lash adjuster :>~·. rc-w . 

(15) If pit.mun .::haft. oil .;;ea l wa:" r~moved, use P it
m an Shaft Oil t.~. <t ! P rN.eet ... :r .j .fi78 i and Pitman 
Shaft Oll Seal Instnllel' .J-71':: 1 to ine:tall a new oil 
seal in housing ovtor p1tmnn sb~.ft thn:11ds and splin~ll . 

( Hi) Jf wom.~hal·t oil ":!t':id ·wi\>; removed, use Worm
~haft Opper Oi i Shlt l ns tuHer J -i-01 i. t.u in.st.all a new 
oil &f:.al in holJ:o;ing. 

0 . 7} F iE -'>t ~t· ~:in e~ ~~t;i.H' v:; i ~ h 1.1 o .mu-~ d iubrica nt. 
-Jeep Per~ Nc: !HI)~.)- } , r?.:l(~ ,:H}j;;~•;t. !'i r: al torquE< 'itet•r
:ng g'!:a r. 

Adjustments 

NO 'l"F.: Wr.r r t O•.:anr;g ad.ir.:.:-ur..•.>l'lt -~!i~uld r"J!u:ay s pr<:··· 
ce.cJ.< .. t'G~.~h. I_*ZC/JlJ ~: f: ~n £. !;.t. t 'i s :'"ee!·n~~ .~ :f.!.c~·ar. 

W orP'rl a.~l.l(H'Ig ~~tHh~T-d Arl;·.,~L•.'.l.);f,·l 

( 1.) -'\.1:tad·~ 'fo,:·qne. \'/ 1·e1kh !\' 7"i'(,,! t•:. ::>plincd end 

C>f worm shtli't and tum shaft t o either en.treme !.eft or 
right p\)Sition. Do not hit travel stops. 

(2) T igh ten w~rrm heari ng adjuster until t c;rque 
wrench regist.ers 8 in ch-pound3. M ake sure adj ustm ent 
is made within l/2-tm:n of either ex t reme posit ion of 
shaft. 

(3) Tighten adjuster locknut to 70 to 110 foot
pounds. RechE-ck torque of wormsha ft. 

Overcenter Adju stm ent 

t. n T urn s teerin g gear from one ext.ieme p osit icm 
to opposite pol:lition, counting number of tum.c;. 

(2) Turn back one-hal.f totul 11umber of turns. 
This plac~s steering g~ar ox> h igh point. (IT straight
a head position (tota l number of turns should be 6. 14). 

(8} With Torque Wrench .J-775 4 on the pi tman 
shaft, t ighten lash adjuster screw u nt il torque regis
tered is less t han 18 inch-pou nd s. Make sure torque 
does not exceed t his valve over center range. 

( 4} Tighten nut on adjuster screw to l8 to 27 foot
pounds Recheck torque. 

lnsta llatio n 

(1) Install coupling on splines of wormshaft , and 
secure coupling to shaft by !nstalling attaching bolt 
and nut. 

(2) Posit ion s teering gear agains t side frame rai l: 
sec ure with three bo lts. 

(3} Check steering col um n alignment. and adj ust if 
necessary. 

( 4) Ins t aU pitman st.ecrlng arm on pit man shaft; 
secure with lo(:kwaHher and mtt. Tighten nut to 160 t o 
210 foot-pounds. 

(5) Attach s t.eeriug arm to connE<c ting rod. 

NOTE: A.. f t •:r gear is installed in veh icle, it m ay have 
a Blight roughness. Run through 10 ta 15 r.um p /.ete 
turn cycles tn eliminate an_y rou.gltne88. 

RIGHT ~HAND DRIVE VEHIClES 

Removal 

!1/ D isconn€:ct s!~ering !{ear t'rom ste~ring cohHn.n 
b.v remo,·ing !·i -::: ~:.ibie c-:oupii t·,~- t·:-.. ~€i.l.t Allen ·hf:nd 
damping ~<'l't-11<". 

( 2J Pi,~emmed c:o~1n;:c ti nl{ ~ nd fr-1•:n ::.tc1~ring a rm. 
1 :~; Rem ovt> t.br~e hoit:: i:l tt.iiching ~ttow;ng g NH to 

fram e. 
(·f! H12mCJI'F." ~tf'-"'ring gNu by :-Hd i;1g i.t 5l.\ghtl y for~ 

'vard and ~o ri~hr. a.nd l:.i-.: i:ni{ :t. (1\Jf. 0f ~:n~i uo\'- cnmpart-
:~wnf.. 
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.J.'l~ /02 

Fig . ll-42 R'ight-Ho ;-,d Drh1~ Steering Gear 

( 1) Clean ex ted or nf steP.6r<g gear. 
(2) Remon; filiE>: p!.ug ftorr, &te.er;ng ~ear hon~~ing 

and drai n lubricant fr.om ?CaL 
(3) Make index m<1r b vn rollm· gear ;wei shalt a:,.~. 

sembly and on stef:'ring nrrn to f>.~!o~~.;;re eo:rrec·c align .. 
ment during assembly. 

(4) Rem<>ve nut ~1n-llo~?bva!'lh<:r frrnn shaft. 
(fi) Rem(we arm from slwft ~,;t.h a s \f<,eri.ng arm 

pu ller or gea r pull(~l'. 

CAUTION: lJo n •Ji' us1 a h(].m;ner or !ced;.:e l t.• rf!
move .s teering arm fro.m roUer gNu· u.rvi IL"- r.ift. a;;;;;;em
hly. Th i8 u:ili dama:;.e p<: ,"J r GT!.<:i 8ho,ii: l l.-;.;;em h ·~}' . 

Fl LL l'l.tJG 

'\ 
'~~ 

---MANUAL STEERING GEAR 11-23 

( 6J Wh.h a hne tile or piece of emery- cloth, re-
n:r.m:t': C:U1~· nick::; (ll' burrs from exposed portions of 
rclh:·r ~e:-~r <l.lld shnfl u~1:1emhly and from worm gear 
~md ~.h~ft e .. "'~cmbly. 

Ci) R!:'mo\·~ four atta£"hinf! CilpscrE'w~. sid e CO\'et, 
aHd ~·asltet from i.'l~ecri n4? gf'ar housing. When c:over is 
r.>.:nl~)".'<:.d . <<ttat.·he.d rnllcr gear and ~h aft assembly will 
<li~o he wH.hdr.awn from housing. 

{S! l~nwva lot:knut from adjust ment screw. 
(9) T urn i-\erew c]l)c kw isE umil it is completely un

Lhf'f,Ud~d i rom !ltide- covt~r: then remove roller gear·a nd 
,:.;haft aB:M:mbly from c.:over. 

{10) f.Wm ove fuur attaching t'apscrews and end 
cover from ~t.eflring gea..r housing. 

tLl! 'Nithdmw wo.rm gear and shaft assembly from 
housing. 

(12) Remove lower and uppur heari ng cups and ball 
bearing~ .trom shuft. 

i U) R<mwve worm gear shaft oil sea l and roller 
ge?..t· ;:;), ~,lft oil !>le:.>.! from housing. Discard both sealR. 

l n ~pection 

C1<!an all parts with suitable clea ning solven t a nd 
'"ipe dry . 

Inspect the ~t.eering gea r housing for cracks. breaks, 
l+~aks , cr otht;r dam agE~ . Repl a<:e if damaged . 

Inspect the wller gear and shaft a ssem bly visua lly 
for we~n. Se!'ring, or pitting. If necessary, polish light. 
i.y with a fiue abra!!ive c loth. Inspect the roller gear to 
assutEl that it has proper freedom of mov ement and 
!a(ks eJt.tebsive lash or roughness. Replace gea r and 
shaft as!'lembly if visibly worn or damaged . 

Ch eck adju~tmer:t 5crew of roller gear and shaft as
!>embiy for excessive end play. If end play ex ceeds 
(1.()1!l inch remove the retaini ng ring, t hrust washer, 
~m.d scr~w from t.hr·) g<::ar and s haft assembly. Replace 
the rct aiuing ring if unilen·iceable. Secure a new ad
.iu::: tmE-ut l;<:rew nn.d thrust washer in the gear and 
"-hl'ifl a;,: ~; r:m: bly with a retaining ring . 
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11 -24 MANUAL STEERING GEAR -----------------"1 

Inspect needle bearings , which carry roller gear and 
shaft assembly, in the side cover and the steering gear 
housing. Replace if visibly worn or damaged. Insert a 
shaft t h rough each bear ing and check for clearance. If 
clearance exceeds 0.010 inch, replace bearings. 

To remove either needle bearing, press out with a 
piloted mandrel. To install a new need le bearing, 
press the bearing into the side cover or steering gear 
housing with a piloted mandrel so that the face of the 
bearing is flush with the bearing boss of the cover or 
housing. 

Inspect the worm gear and shaft assembly visually 
for wear, scoring, or pitting. If necessary, polish light
ly with a fine abrasive cloth. Replace assembly if it is 
vis ibly worn or dam aged. 

Inspect upper and lower ball bearings and cups of 
the worm gear and shaft assemb ly for wear and dam
age . Replace if visibly worn or d amaged. 

NOTE: Bearing balls must be replaced as a full set in 
each bearing. 

Assembly 

(1) Posit ion new oil seals at worm gear shaft and 
roller gear shaft oil seal bores of st eering gear hous
ing with longer lip of each seal facing into housing. 

(2) Press each seal in to housing with a mandrel 
of suitable diameter to touch seal bore of t he housing 
around its entire perimeter. 

(3) Lubricate worm gear and shaft assembly and 
upper ball bearing and cup wit h Gear Lubricant MIL
L-2105B, Grade SAE 80. 

( 4) Install bearing and cup on shaft. 
(5) Install shaft assembly in steering gear housing. 

Be certain that sp lined end of shaft does not damage 
oil seal. 

(6) Lubricate lower end of worm gear and shaft 
assembly and lower ball bearing and cup with Gear 
Lubricant MIL-L-2105B, Grade SA E 80. 

(7) Install bearing, cup, and spacer on shaft. 
(8) Position shims and end cover to steering gear 

housing; attach loosely with four capscrews . 
(9) Adjust bearing preload. 

( 10} Position t apped hole of side cover to adjust
ment screw of roller gear and shaft assembly. 

( 11) Thread screw counterclockwise into the cover 
until end of shaft just touches inner face of the cover. 

(12) Install a locknut loosely on adjustment screw. 
( 13) Install a new gasket on side cover. 
(14) Lubric ate gear of roller gear and shaft assem

bly with Gear Lubricant MIL-L-2105B, Grade SAE 
80. 

(1 5) Insert gear and shaft assem bly into steering 
gear housing. Be certain that end of shaft does not 
damage oil seal in housing. 

(16) Roller gear and worm gear must mesh to seat 
side cover to housing. 

( 17) Secure cover to housing with four capscrews. 
Tighten capscrews 18 to 22 foot-pounds. 

(18) Adjust gear clearance. 
( 19} Clamp exposed section of roller gear and shaft 

assembly firmly in soft jaw vise. 
(20) Observe index marks made during disassembly 

and position steering arm to splined end of shaft. 
(21) Ins tall lockwasher and nut on shaft threads; 

tighten nut to draw arm into position on spline. 
(22) Fill steering gear housing to required level with 

Gear Lubricant MIL-L-2 105B, Grade SAE 80. 

Adjustments 

Bearing Preload Adjustment 

This steering gear adjustment determines preload 
applied to upper and lower ball bearings which sup
port the worm gear and shaft assembly. It is made by 
adding to or subtracting from the number of shims 
between the steering gear housing and end cover. 

If necessary, loosen four capscrews which fasten 
the end cover to the steering gear housing (fig. 11- 43). 

Alternately tighten capscrews evenly, but only 
slightly at a time, and rotate the worm gear shaft. 
T ighten screws 18 to 22 foot-pounds. 

Check rolling torque required to rotate the worm 
gear shaft. When bearing preload is correct, this tor
que will be 2 to 5 inch-pounds. If necessary, remove 
capscrews and end cover. Either add to or subtract 
from the number of shims, and repeat the above pro
cedure to obtain correct bearing preload. 

Steering Gear Clearance Adjustment 

This steering gear adjustment sets proper backlash 
between the worm gear and the roller gear of the 
steering gear assembly . It prevents gear wear resulting 
from insufficient backlash, and steering play which 
would result from excessive backlash. Gear backlash 
is adjusted by an adjustment screw which determines 
the longitudinal position of the roller gear and shaft 
assembly. 

(1) If necessary, loosen locknut and turn adjust
ment screw at the side cover counterclockwise until 
worm gear shaft turns free ly through its entire range 
of travel (fig. 11-43). 

(2) Count number of turns necessary to rotate 
worm gear shaft through its entire range of travel. 

(3) Turn shaft to center of its travel. 
( 4) Rotate shaft back and fo rth through its center 

of travel, and t ighten adjustment screw until shaft 
shows slight bind at center of its travel. 

(5) Adjust screw to obtain a r olling torque re
quirement of 7 to 12 inch-pounds to rotate shaft 
through center of t rave l. 

(6) Hold adjustment screw in position and torque 
locknut 16 t o 20 foot-pounds. 

(7) Recheck rolling torque necessary to rotate 
worm gear shaft th rough center of it s travel. If nec
essary, repeat above procedure unt il rolling torque is 
correct. 
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STEERING LINKAGE 

Page 
Conne ctiog Rod Replo cement ... ..... ........ . .. . 11-26 
fronl Whe~l Alignm~nt Adjustment s ..... .... ... . . 1 l-27 

GENERAl 

The steering linkage consists of a pitman arm at
tached to the ste~ring gear assembly, a connecting 
rod, a tie rod, a steering damper, and steering knuckle 
arm ii nt~gral with t.he steering knutkle). End IU.;sem
b lies (ball-studs) are used on the tie rod and co nnect.
ing rod to maintain toe-in an d go<ld steer ing control 
(fig. 11-44). 

On the s teering linkage, rhe connecting rod att-ac hes 
to the pi tman ann at one end and to the tie wd at the 
other end. The tie-rod ends are connected to the steer
ing knuc.kle arms at. the whet> Is. The steering damper 
is attached to the tie rod on one end and ro a bracket 
on the left l:'opring; tie-plate at the other end. 

Tie Rod 

The t ie md (fig. 11- 4.')) consists of ~~ sol id rod 
thread ed on one end with an integral ball-stud end as
sembly at the other end. A t.urnhuckle and a remov
able ball-stud end comple te the tie rod assembly. The 
threaded end of the tie rod has rig ht-hand threads 
whith accept the tur nbuckle. The hall-stud tie-rod end 

PclgC 
Steering Oompe r .... . . . .... .... ... ~ 1-26 
Tie Rod . . . . . - . . . . . . . . . . . . . . . · . ·11 -26 

screws .into t he tu rnbuekle. A l arg£> bo~s i!" ioc:.tted on 
the t.ie rod about eig ht ind1es from the unthreaded 
rig ht end. A tapered hole !Jlachined inw t ht~ boss ac:
ccpts the steerin!( connecting- rod end. T ht: <stcerin~ 
damper is ermnected to a stud which i,; mounted on c. 
bracket that is either welded or damped at t he C(•nter 
of the t ie rod . 

Connecting Rod 

The connecting rod (fig. ll-4G) consist:" of a rod 
threaded at the left end, wit h an integral ba ll-stud end 
assembly at che right end. A turnbutkle and a rt!mov
ab le ball-stud end complete t he connecting rod as:;.em
hly. The end having the integral ball-stud end as~:;em
bly attaches to the tie rod. The thrt:aded end, wit h the 
tu rnbuckle and removable ball-stud end assemb ly , is 
attached to the pitman arm. 

On Cherokee and Wagoneer models tht• eon!wcting 
rod is 26.:38 inches long, and on Truck model!" :!8.:)8 
inches long. The difference in length is due to the 
wider t r ack of 1'ruck models. 

If damaged or worn, t he connecting rod must be 
serviced as an assembly. However, the ball-stud end 
assembly can he replaced separately. 

Fig . 1\ -44 Steering linkdge -- Cherokee. WCigoneet. lrvdc 
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.$ 
I 
i 

)47059 

Fig. 11-45 Tie Rod Exploded View 

J41058 

Fig. 11 -46 Connecting Rod Exploded View 

Steering Damper 

S teering damper (fig. 11-47) moun ting ha$i been r e
v ised. The damper now has eyelets at each end for 
mounting on studs. Formerly, the push rod end was 
threaded and wn:' attac hed to a brackt!-t which was 
~ttached to the tic rod ;vi.t.h £'-bolts. The bracket is 
either welded or clamped t o t.he t ie r od and incCJTpor· 
fltes a st ud for putlh rod anaclu nent. The body end ot 
t.he damper altr-H:hes to~ i: tud vn a bracket mounte~ 
bt-tW('t>n the It' ft. ad~ ~pring a nd the Ax!e sp ring pHd. 
Th~ ~teHring dti!Jlf.ll:'r is l<Crvict·d us <l n tbi~.t.,mhly. J'f 

darulig~d or i.e11king, r~pJ 1:1~:e wir!t a new a&::; t'mhly. The 
n~bber lm.::bn~s nse<i iu th~ dinnpt>t (:yt- letl' ean be r~
plneed indiY jdually, if r(•qui1·ecL 

TIE ROD 

Removal 

! l} H•lm r.•v~~ :.:~:·tr.t:-;o Din :-> ;.md rt-ta:niJlf!, nnt!' at both 
cn .. :b u;' tit~ rc·cl. alid f-:-om fJnd :::f cvnrw•:.f. ing r•.:>d \,h,~rl' 
i t ait:ad-H!,: tr. tie rod. 

Fig . 11-47 Steering Damper Assembly 

(2) Remove nut a ttaching stt:er.ing damper push 
rod to t.ie·rod brncket and move dnmpc-r aside. 

(3) Remove tie-rod t>nd:; fror.n ste(;ring arms and 
connecting rod using puller or expc.UH' ion fork. 

NOTE: lifter removal. the tie-rod t>11ds c:Jn be remOU·· 

ed from the tit? rod by !.ofi.wni.ng the turnbL<ckle clamp 
bolts and unsaeu:ing Ntd.~. 

Installation 

(1) Attach tie· rod ends to steering arm<~. Tighttu 
nuts to ;')0 foot-pounds torque and usc new cotter pinf' 
to se,:ure nuts. 

(2) Attach conuecting rod to ti£' rod. T ighlen nut 
to 50 foot-pounds torque: and. use new cotter pin t D 

secure nut. 
(:1) Attach steering d<~mper to t,i.:>-rod brack!!t.. 
(4) Adjust toe-in asnN:es"ary . 

CONNECTING ROD 

The t;teering (:onnect ing rod ~:!3n be renHwed by rt>
moviJlg the eor.ter pim> and nuts from both ends, and 
then removing t.hc rod . The s leering· connecr.ing rod 
balljoi n tP. l~annot lJe disassembled f.:•r sf!rvi r.e , 

When installing thE< st~ering •:vmH~cting rud., pi;\<::E
the wh<-td s in the straight- ahHid p~:.sit ion ~~nd p; ~,c~ d~(! 
5teering ant p<tr.ll llcl i.. f, the <::'·~ x~l:.c:· rliHe o'.' ::ht: vehicle 
Hl'ln' r !:;c; ~ te<·.! in;,:: !o:f: :J ~ ::tt·n iot; o.nn p ;·{,J)(•d y l fld ( >,;o?d. 

with ii.ot: w arks on tht> su::c,nr.t l.'l.il!l ;111d ;;;e.ar shnff. 
anri the stt!.ering g~: IH •m nwtt?.r •'Jf high p1lin t:. With 
lht> ste<>ril\~ arm :;o po:':'i.ti•)n{'d, in:,;t :l ll ~.he ,;M.Wt~ct.ing 
rod. 

Removal 

'p l ' h o::f: ~·,.)r.t ~d!'"dg :x; ;: .::twi;::h ':·>.':ll('ftd v ·:ii; ii· .. •t·r: ... 

(~,l.) lleluf,·~~·~ :o('.knnt f~e~~~~.:rin;;.~ rl.o:-~ n.i~·~~~r t·j .t• r.i~.c1<. .. :! 
on tie p i1ne ;.1nd lifl. d .>impt:: :· (;ff !'! ~l! l (f!;.::. j ·!- -i~>J . 
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(3) Remove locknut securing push rod to tie rod 
bracket and remove damper assembly . 

Installation 

(1) Insert rubber bush ings in damper eyelets. 
(2) Secure eye le t at push rod end to stud on tie 

rod bracket with attaching part s . 
(3) Extend push rod by pulling hack on damper 

body until eyelet can be located on, and secured to 
stud on damper bracket at spring pad . 

( 4) T ighten alllocknu ts securely. 

STEERING DAMPER· 
TO·LEAF SPRING 
BRACKET 

STEERING 
DAMPER 

Fig . 11-48 Steering Damper 

J42704 

FRONT WHEEL ALIGNMENT ADJUSTMENTS 

To assure correct alignment, a definite procedure 
for inspection of the steering system is recommended. 
It is suggested that the follow ing sequence be used. 

( 1) Equalize tire press ures and level vehicle. 
(2) Check steering-gear-to-steering column align

ment. 
(3) Inspect steering knuckle pivots, spindle and 

wheel hearing looseness. 
( 4) Check wheel runout. 
(5) Test wheel ba lance and bearing adjustment. 
( 6) Check for spring sag. 
( 7) Inspect brake and shock absorbers. 
(8) Check steering gear assembly adjustment and 

steering connecting rod. 
(9) Check caster . 

(10) Check toe-in . 
( 11) Check toe-out on turns. 
0 2) Check camber. 
(1 3) Check tracking of front and re ar whee ls . 
( 14) Check frame align men t. 
T he factors of alignment , caster, camber, and toe

in, are all interrelated. After an alignment job is com-

pleted, make a complete recheck of all the adjust
ments to be sure the sett ings are within the limit. Be 
sure all front suspension and steering system nuts 
and bolts are all properly torqued be fore taking wheel 
alignment readings. 

Toe-In 

Refer to figure 11-49. 
To adjust the wheel toe-in, first raise the front of 

the vehicle to free the front wheels. T urn the wheels to 
the straight ahead pos ition . Use a ste ady-rest to scribe 
a pencil line in the center of each tire tread as the 
wheel is turned by hand . A good way to do t his is to 
first coat a str ip with chalk around the circumference 
of the tread at the center to form a base for a fine 
pencil line. 

Measure the distance bet ween the scribed lines at 
the front and rear of the wheels using care that both 
measurements are made at an equal distance from the 
floor. The distance between the lines should be greater 
at the rear than the fron t by 3/ 64 inch to 3/32 inch. To 
make adjustment to obtain this d is tance, loosen the 
clamp bolt s and turn t he tie rod with a small pipe 
wrench. The tie rod is t hreaded with right and left 
hand threads to provide equal adjustment at both 
wheels. Do not overlook retightening the clamp bolts 
to specified torque. 

It is common practice t o measure between the 
wheel rims. Th is is satisfactory providing the wheels 
run true. By scribing a line on the tie tread, measure
ment is taken between the road contact points which 
will reduce error of wheel runout. 

-~r~ l I I 
: 0 

. I 

'/ I , 

l
; />-v Ii i 
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I 

J4270 5 

Fig . 11-4 9 Front Wheel Toe-In ( Top View)- Typ ical 

Camber 

Refer to f igure 11-50. 
Correct wheel camber of 1-1/2° is set in t he solid 

front axle at t he t ime of manufact ure and cannot be 
a ltered by any adjustment. It is im portant that the 
camber is the same on both front wheels. Caster 
angle should be checked using wheel aligning fixture. 
Heating any of these parts to facilit ate straightening 
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11 .. 28 STEERING LINKAGE------------- ------,.1 

usua lly det\troy,; t.he heat treatment given t.hem at t be 
factory. c.-,ld bending may cause a fracture of the 
l'.teel <md is uns<'lfe. Replac~ment with new part~ is re
L·orn mended 1"1\ther than any :;t.raigh tening of damaged 
part~. 

If-.-V ERTICAL LINE 

. .--h 
I ~ \ 

, I 

VERTICAL LINE~! 

~\ 
I :· \ . l ' 

J .. I 

! I r 
I I t 

I · i ---

11 r 
! ~ l 

r~ _fi 1 

1[jl --~ l 
I . I 

I ' I ~CAMBER ANGLE 

· I 1 

CAMBER ANGLEill 
J42706 

Fig . 11-50 Front Wheel Camber ( Front View) 

Caster 

Refer t.o figure 11-51. 
Axle cas ter is preset at ~P. It should be checked on 

a wheel alignment fixture. If fo und to be incorrect.. 
correction may be mad e by either installing new 
parts or insta!lin g caster shims between the axle pad 
and the springs. 

If the cam ber and toe-in are correct and it is 
known that. the ax le is not twi~ted, a satisfactory 
check may be m ade by testing the vehicle on the road. 
Before road testing. make sure ail tires are properly 
inflated, being particu larly carefu l that both fron t 
tires are inflated to exactly the same pressure. 

If vehicle turns ea~ily t.o either side but returns hard 
to strai~ht-ahead posi.tion, in correet caster is indi
cated. If c:orrr::ct·ion is nectt:5sary. it can usually be ac
compiished by installing shims between the springs 
and axle pads to ~ecure the desired result. 

Front Wheel Shimmy 

Wheci l:'.h innny may h~ <"a ust d by v arious conditions 
in the wheel~, !'tXlt:, r•! ~t~ering syt;f.em, ur a combi.na· 
t.ion ot th~i{(\ .-:onditio:;n,.; Outlim:rl bf! :(lw wi.ll tw f(•u od 
rhe usual COJTr~cdor. ::; (•f t1: i:c; h·nlh: 

(. rr £-;quaJize the ti:c: ~Il'!<5Utei> . 
C2i Cher.k the wheel lH~a:r ing~ for lo•)5f.meRs. Be 

::;tue that th~ inm::: whee1 bearing n1r.<1. is not tO\l !oo:;e 
on i.he ~p.indli!. 

(;~; Rerno,·t: b•:)t.h !:~U.~~rin~ knucklt~s and carefuH~ 
i nsp~:~ct r hr: nppe.r ~nci l q•.\' t'r pivGt pin bearing)o\. I.n
t~p;~d the b~::Lring ,,;Jp!; 1or ~':id (!!) (:e ,..f hr·in l:'llin~;. pit
ting., o)l" t'r(:ttiu;;. Any bP..,~:inf)> tin-1t o;;rwv. ~ he ~!igb te !i r 
itrtp{~rfe~·rion must be: rep l.:.H:ctl. Adjust t.he pivn t pin 

VERTICAL L INE~ !-+-CASTER ANGLE 
: J 

II 

( 

Fig . 11-5 1 Axle Caster (Side View) 

be a..rings. Assemble and lubricate the front ax:le and 
steering linkage, in!;talling new steering knuc.:kle oil 
seals if present sea ls show any wear. 

(4) Check wheel runout. This check should include 
radial r unout and wheel looseness on the hub. 

(5) Check wheel bala nc.:e. Check for blowout pat.
ches, uniform t.ire tread , vulcanized tires, mud on in · 
side of wheels, and tires creeping on the rims. 

( 6) Check for front. spring sag. Also check for 
broken spring leaves, broken center spring bolt, loose 
spring clips (or tight clips}, overlubrication of spring 
leaves, spring s haekle bracket loos e on frame, and 
loose rear spring shackle. Be sure t hat the shock air 
sorbers are operating prc>perly to eliminate bobbing 
of the front end. 

( 71 Check brakes to make sure that one d(>es not. 
drag . 

(8) Check the s teering assembly and steering c-on
necting rod. 'l'his includes ihe up and down play of 
the s teering worm shaft , end play of the lever shaft, 
tight.nes!\ of the steering gear to the frame, tigh tness 
of steering arm, adjustment of the steering connecting 
rod, and condition of the steering tie rod ball joint 
ends. 

(9) Check front ax le caster. Th.i:- should be the 
same on hoth sides, othE-rwise a locking b rake m ay be 
indicated cau::; ing a twist.\ ng act ion ()f the mdE'. 

t. .: (l) Check tbe front whee.i Vlf'·in. 
(l.ll Check wht•el tt:x~- out on rurnx. Th is ~ive::. an 

indicat ion of t.he proper a ngularity of t he ~ t:eering 

knul:kle arms and tells whether or nt.,r th~:v h a<:r. bef'n 
ben t and require r~placing. Th~se m uy be checked by 
<~omparing them with new partl'i . Jf t:m arm is bent. 
chc('k for a bent. tie rod. 

1 12) Ch£·~-k wht'td enmbcr.. 
{1 :J"_1 Ch~~ck r.he S~f.·erin ~f ~u. is i nrlin t\1 io:: 
( 1-:t"J Chf•<:h" t he, t.!."Oiekin;.( <.l t thf: front uxh: and fNmH~ 

olignm cnt. ei t-her o f which may bf ou r o l al igmm•nt. 
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GENERAL 

Vehicles equipped with optional power steering 
employ a power steering system which consists of a 
mechanical steering gear with an integral steering 
valve and power cylinder, and a hydraulic pump. The 
engine-driven hydraulic pump circulates t he oil from 
its integral reservoir through the pressure and return 
hoses, which run between the valve and the pump. The 
valve, in response to righ t or left turn, directs t he oil 
to the integral power cylinder which operate s t he 
pitman arm shaft to cause steering. This oil under 
pressure is directed to either end of the power cylin
der, where it builds up force to reduce the effort 
required at the steering wheel. The rotary valve gives 
a smooth transition through the ran ge of wheel effort 
and allows the driver to retain the road feel necessary 
for effortless driving. 

Under normal driving conditions, the steering wheel 
effort will range from one pound to two pounds. The 
hydraulic oil pressure in the power cylinder should not 
exceed 100 psi and the pressure for turning corners will 
not exceed 400 psi. Pressure during parking ranges 
from 900 psi to 1050 psi, depending upon the roadbed 
conditions. 

If for any reason the power system should fail, t he 
steering gear will operate manually, giving the driver 
full control of the vehicle. The steering gear, in this 
condition, operates as a typical ball-nut type m anual 
steering gear. Hydraulic fluid is bypassed through the 
valve so that it does not restrict the manual operat ion . 

DESCRIPTION AND OPERATION 

Power Steering Gear 

The steering gear is a low-frict ion , high efficiency, 
recirculat ing ball system in which steel balls act as a 
rolling thread between the steering worm and rack
piston nut. As t he steering shaft and worm are rotated, 
the rack-piston nut raises and lowers, impart ing t his 
movement to the pinion of t he pitman shaft. The 
pitman shaft moun ts the pitm an arm which t ransfers 
the movement t o the steering linkage . T he steering 
shaft is connected t o t he steering gear through a flexi
ble coupling attached to t he steering shaft flanges. 
T he flexible coupling m inimizes shocks, vibrations, 
and hydraulic noises, a nd lessens the possibility of 
road noise coming up t hrough the steering column. 
T he steering valve, power piston, and cylinder are 
subassemblies of the power steer ing gear. 
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Tools .. . . . . . . .. . . . . . . . . . ... . .. .. .. . . ......... 11-55 

Stee ring Valve 

The steering valve is contained in the gear housing 
and is a four-way, three-pos ition, open-center, ro
t ary type valve. The movement of the spool opens the 
valve ports, and the flu id coming through the pressure 
hose from t he pump is directed t hrough the valve. It is 
t hen regu lated throughou t the gear housing, depending 
on the direction of t he turn. The spool is held in neu
t r al posit ion by means of a t orsion bar. Turning of 
t he torsion bar allows the spool t o displace in relation 
to the valve body, operat ing the valve. 

Neutra l Positio n Operation 

Refe r to figure 11-52. 
Oil pressure from the pump passes through the 

open-center valve and back t o the pump reservoir 
without t rave ling through the power cylinder. This 
open-center position of t he valve reduces pump losses 
to a minimum. The valve is in the open-center posi
t ion at all times except when steering. The power cyl
inder is always full of oil, which acts as a cushion to 
absorb road shocks so that they are not transferred to 
the driver. In addit ion, this oil lubricates all the in
ternal components of the gear making it unnecessary 
to lubricate at any t ime. 

Right- Turn Operation 

Refer to figure 11- 53. 
Due t o the resistance to turning between the front 

wheels and the roadbed, the torsion bar is deflected, 
changing the rela ti onship between the spool grooves 
and the valve body grooves with each other. The right 
turn grooves of the spool are closed off from t he return 
grooves and opened more to the pressure grooves. The 
left turn grooves of the spool are closed off from the 
pressure grooves and opened more to the return 
grooves. This causes t he oil to flow into the lower half 
of the pressure cylinder and force the rack-piston nut 
upward . As the rack-piston nut moves upward, it ap
p lies turning effort t o t he pitman sh aft. T he oil in the 
upper end of t he cylinder is simultaneously forced out 
through t he valve and back to the pump reservoir. The 
higher t he res istance to turning bet ween the roadbed 
and the front wheels, the more the valve spool is dis
p laced, and t he higher the oil press ure on the lower 
end of the r ack-p ist on nut. Since the amount of 
valve displacement and, consequent ly, t he amount of 
hydraulic pressure built in the cylinder is depen
dent upon t he resistance to turning, the driver is as-
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,.. -------------------POWER STEERING 11 ~33 

stued of the p.roper amount of smooth h.vdraulic as
sistsnce at all times. 

The instant the driver !'ot.ops applying steering ef. 
fort to r.he steering wheel. rhe valve is fon·P.d ba<'k inw 
it!' neutral position by the torsion bar. When thi~ 
happens, the oil pressure i~ again equal on both sides 
of the ra(~k-piston nut and the steering geometry of 
the car causes the whee 1!;1 to return to the straight
ahead position. 

left- Turn Operation 

Refer to figure 11-54. 
The resistance to turning of the front wheels causes 

the torsion bar to deflect, changing the relationship 
between the spool grooves and the valve body grooves 
with each other. The grooves are reversed from the 
right turn position and change the flow of oil into the 
upper end of the pressure cylinder forcing the rack
piston nut downward and applying turning effort to 
the pitman shaft. The oil in the lower end of the cyl
inder i!'! now forced throu!!h the valve and hack to the 
pump reservoir. When the driver stops applying steer
ing effort to the steering wheel, the valve returns to its 
neutral position and the steering geometry causes the 
wheels to return to the straigh~ahead position. 

Power Steering Pump 

The oil pump converts engine power into oil pres
sure which is used against the rack-piston nut to ro
tate the pitman shaft. 

The pump reservoir encloses the pump housing and 
provides a reserve supply of oil to assure complete fill
ing of the hydraulir system (fig. ll-5.5). 

The reservoir cap is vented to permit escape of any 
air that may be introduced into the system during as
sembly of the various units, and maintains atmos
pheric pressure in the reservoir. 

The pump housing encloses the flow control valve 
and the rotor aHscmb!y. The flow control valve and 
spring are retained in the pump housing by the pres
~ure union ffig. 11-56). This allows servicing the flow 
control vulve without removing the pump from the 
engine. Inside the flow control valve is the pressure re
lief valve. All'o in the end of the flow controi valve is a 
filter s<~reen which filters the oil tha.t ent.ers this valve. 
The pre?-sure union which is the pun:rp (JUt let., r~ont.ains 
I. he pump ;)il exit hote and an orifice. 

The rr)tor as!'-ernhly <:im~if::t;<; of a driw ~hnft. thru11t 
plate. rotor with ten vane!'. pump ring and p.reRsu.re 
piate. 

Oil enters t.he rotor !'eetion of the housing through a 
hole ...-hich is open t.o the !'urmunding re~rvoir. 

The rot.or. which i~ h,~tsely splined to the ~nrl of the 
dri11e shaft, is local.erl adjacent t.o t.he fa<:e nftht~ thrust 
plate> and io endascd by the pump ring. Th0 rotor 
vanP.~ 1-llid~! !a•:haHy f••Hward to:: c.•.)ntacl.. thf! hnrdellf.!d 
and grotlnd im.ide c'l:lrn ~udace of th~.:· ritll! I fig. J 1-;)'i). 

ORIFICE 

RETAINING 
fliNG 
DISCHARGE 
CAVITY 
SPRING 

;""l 
PRESSURE 
UNION 
J.\ND FIL TtR 
ASSEMBLY 

A42080 

Fig. 11-55 Power Steering Pump-Cross Section 

FLOW 
CONTROL 
VALVE 

\ 

SPRING 
PRESSURE UNION I 
AND FILTER r~-,·, , 

\ 
\\"IJ .. v.rt;r:) ·~~ \. 1,. 

~~··'l···· 
. ~;J'J J4274! 

Fig. 11-56 Flow Control Valve lnstallotion 

As the shaft and rotor rut.ale, omtrifugal foue and 
fluid pr~!l~u.re against the irmc:•r f~nds etm~~ the v a nei\ to 
follow the cam conumr l)f t.h;: ring. The cam r-;.urface i~ 
;<() shaped that two opposite fHHnping r:hambers are 
formed whid1 cause a cnmplete pumpi.n~ C.\ de to occur 
e\ery tHO degree!( of rotation of the rotor. The pump 
ring has two cros8tWtr pas::~nges drilled in it. whieh 
transfer oi 1 frc•m the thrust pla tf~ into a di~<:htrr~e cav
ity located at the .rear .·,f the pre:-.sur<> pint~. 

\Vh<.>n the ~~ngine is !"tartf.'.d, l'::teh I'Jiltnping dHtrnhl!r 
pkk::-, 'J'P t•il f"<::"''~ t.wo c•p<-,.···tiT•1;(• c:n£· h:tw<~~·ll th,: pr(~~
;;un.~ ptat~~ ~n d r.i n;;, ~ . .nd ~ h"'. (•du:~ t ~~~~~ WP.•.~ n the !. hn18t 
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11 -34 POWER STE~RiNG --··-···- ·--·---------

plate ~~t.<i !'i!·:.:;o: (fi~:. J :-~:.t;~. 'i.'h•; oii i:· thf'!n p.woe! \f.~d by 
thE" dc:•.:·e,~:!ir.~; 'f'''·'e}::t.>tl; in e.~c;·~ pur:·!~pinp: dl~.mbf'r into 
the di::ckng~ u~vii<.· tlu:r:)'.J:?t: an np~~::jnr in the pre& 
sure pb te ~nd fm ol;.r,:nh1f ·:n t:b.~ th::-,,s~ pLv:e Y:hkh it" 
conneded VJ ?:hf' .,:.rc·~:f.'.r.)ve:: po.::.:,a;w jn tbe ·r~nt:. The 
oil flows from th~, dischargt> et.~siLy into a passage 
which is open to the r~!l.r uf i.he fkw control valve and 
to the exit hole in one c~nd :)f the prt·~sure union. Oil 
flows through thf• outlet ~:•;ui of the p.rc~sme union 
to the steering gea.r a.!'li'-t:' mhly Some oH flc~ws through 
the orifice in the pressure u!.!iOl' !•.nd ir;to a pagsage in 
the pump housing whkh dirf~~t~ oil into f.he spring 
chamber located in front of the f1ow eo.ntrol Yalve, 

DOWEL PIN 
/'HCL.E 

\ 
CP.OSSOVER 
P'ASSAGE 

VANE 

A420Sl 

Prest';ure in the di1;charge cavity is aiways greater 
than the pressul;'f! of t.he oil thnt has passed through 
the exit hole i.n the pressrm~ union. 

The fk:w con.tro: valve re::;u l~rt,~i; the opening of a 
bypass passage through which oii may bE! n~turned to 
the suction and reservoir section of the pump. 

When thf.· pamp !!!' nmnjn~ withovt demand for 
steering pre:;;su.re, pr.esmne in the d;scharge ca~;it.y is 
~eat eMnJgh w po!~h the f!O\v nmtJ·ol valv~ (.tpen 
again<.:l a ~pring Joad of GlJPl'•).l\im:~t~iy t.tm p~)unds. 

Thll presstne in the :"J)dn;:~ ch~r.n her tends to do~;e 
the valve. b\1~ si7.H:£> t'l'eo~IH(: in t.ht: d.(.!:.t:hargt> cavity 
i!'l aLw&y~ grt~<~t.er t!ian iD tho::· -;;:-:ring dHm;.bcJ•., i:h•~ 
valve: is not d•:.s~:d .. Tlw :rl~l·.:~~:~l•~,.rr. ·:ll' I. he valve is C0H· 

Irolle(l t•y th<-: ;;pdt'·~ tr:lw.io:"l .'!lnd th~! dif:'nt'tH:~:> \!1 
Stf('S~\ll'i~ 0&• (.hfi ft(>Tft il.n.J Xl~;~r ;oi{!l.:! •.1f tbt.~ V<llV~~. 

When powe.r. a~~istt:el•l~ i~j tl'lqu~rod, l.h~ ~·c~m·ing w:ar 
rotary V/;11\"(c l'o:'~tricB fn?l~ c:ircuiati<)n •)f oil, a;Jd thP 
pump presi!~JH' lm~ldn up !·aptdly. ~h tlu: pr~::;sm.rE.- in
crease!\ in tht: cli!:'><~hsrge ~:w.1!.1y ;t at;;,) i!~;!rHlS~s in t.llt: 

spring ~:.hamh•.rt :m•:f, in tum, u~cl\Lt;r.•ai p!'<'SS l!rl.: is 

requirt>(j !,(• mo·..:H UH: fk•.;, ··~'Jnl,·o\ v~~i··:~ "'' npen the 
hypass; p:.li.'J;:l:;t;. Th~ rn:tr.imiH:·. :rr.>101mt of ~·,-,;i .. ki·:.l;l <): 
pr.C~".iut~.~ \; • .. h~ \1!Jtnp dt:pp·l!J~: CJn tht,· ll·:rw;Jn~ of rt': 

:::;r.ri<:'tb!;, t::~i:.lY.!·:J1i1:.d by 1.t<i" .. ,'Jun·y •. ~d·Jr. W'.hm~ ;•::we:r 

~--~-··----·--···--,. 

Fig. 11-58 Flow Control Valve Ope1·ation 

assistance is no longer required, the restriction is re
duced to a predetermined minimum. With a small 
amount of restriction. the pressure in the spring 
chamber drop~ to a minimum. Thus. the pressure in 
the discharge cavity also is reduced ns this p.ressure is 
governed by the spring tension Hnd the oil pressure 
present in t.he spring chamber M t.he pump. 

If pump output pressure reac:hes 1100 to 1200 psi, 
the increased pressure in the spring chamber force~ a 
pressure relief va!ve open and oil e~cnpe~ from the 
!'lpring r.hamhcr intiJ the bypf.si; hole ~round th(! ;wes
sure relief valv~ hall (fig 11-[)8 1 

As oil pressure is relieved in the ~pring chamber, the 
high pressu.re in the pump disdtarge cavit.y overcomes 
the spring load to open the flow '~ontrol valve. Betau.,e 
outlet pressure ha~ t.o pass through ~w orifice to get. in· 
to the spring chamber, the presl."ure in the spring 
ehamber drnps bdow outlet pn:~~8ur~ for. a frar.:ti()n t)f a 
set:ond. This u How!\ the tiow contH•l •·ah:t:. w be upen 
enough to low~r line preE'~>ure. to a ~ate IE:'vei immedi
at.ely. Oil i~ then r)tmrped into ~hn b:;pa.s:l pa!>s~ge until 
the. lin~: p!:el';!'.Ure ''PlJ08ing: lh£ pun:.p d1'0fl!; bekw the 
r~li€f va.lve ;;P.ttin~. j:x>rmitring t;hj,; •.-;;lve. to do~c. Th<: 
fk"'l o:mud vrdve itwn .!:(!1'r.~~r.f.'t> nctTt!al C•p€T;.1li~;.n. 
Tht~ flvw eunl.rvi v ah'<~ f.'t~\.l"t" .:c· ('j:'t~n ctt :V1(~·hi•l rpm 
of pump !HJJ i~ ti.:.:H:t:oning whr·:n ·~.h~'> fl'.imp il> !"<m:1i11g 

-165 rpm 140(; qnn <1~ t>.!lgi.n~;·. 

VARIABLE RATIO POWER STEERING 

A vnria!)h· r1~i.io powt.'l' e.tt't~l·in~ r,e ,,~- i.~ iw:lud<'d iu 
th<>. npti::mc.! p(,W<•l' 5\;i,r~rir.g j)i:io\~kR.g~ nfft.>H~Cl ~}:1 Chn~Q·· 

J"·.e~~. \V r1f~'.r!lt't:~·l\ U!.ld ·r·c n~)\. !!u)-1. ':~ J:·.~. (~ J. S· t\.nd (~ .. l-t:~ 
!.noor:J.s art- <!q !!ippc~d ~;~;::.;,:·h.~: (•)m·ti'H} 1., r~~~<:· gN1.r t:~·.it 
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,.1-------------------POWER STEERING 11-35 

The ratio of a is the relationship 
of steering wheel movement to that of the front 
wheels, in terms of the number of degrees that the 
steering wheel must be moved to turn the front wheels 

To the constant ratio power 
gear has a steering ratio of 17.5 to 1, which 

means that it is necessary to move the steering wheel 
17.5 in order to turn the road wheels one de
gree. 

Variable ratio steering is more responsive, requiring 
fewer turns of the steering wheel to move the front 
wheels from stop to stop. Steering ratio varies from 
16 to l, to 1:3 to 1, and is dependent on the degree of 
steering wheel movement. In the straight-ahead posi
tion, the steering ratio remains constant at 16 to 1 
for the first 40 of steering wheel movement in 
either direction. When steering wheel movement ex
ceeds 40 of travel, the steering ratio gradually 
decreases with continued wheel movement, until maxi
mum ratio variance of 13 to 1 is reached (fig. 11-59). 

The low end of the ratio is achieved only near the 
extremes of steering wheel travel or at approximately 
one full turn of the wheel. Since the steering wheel 
is turned to its limit only when parking or backing. 
The lower ratio provides added maneuverability in 
these situations. 
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APPROXIMATE STEERING WHEEL TURNS 
J41063 

Fig. 11-59 Variable Ratio Steering 

is accomplished by a pitman 
a short tooth on either side 

sector with three 
in the constant ratio gear. 

made in the rack piston 

is a series of any 
movement of the rack will cause the sector to swing 
the arm in the same that it will turn 
the arm the number of with each 

neces
There-

RACK 
PISTON 

CONSTANT RATIO VARIABLE RATIO 
J41064 

Fig. 11-60 Rack and Sector Comparison 

teeth, produces greater pitman arm movement than 
the high ratio sector with its longer teeth and greater 
leverage. 

On this basis, the variable ratio sector is in reality 
one long, high-ratio lever at the center, flanked by 
two lower-ratio levers for left and right turns. 

Since only the tip of the long center tooth is in con
tact with the rack when the front wheels are straight, 
initial movement of the rack in either direction causes 
a relatively small response of the sector and pitman 
arm because of the high ratio that results from this 
long lever relationship. 

As a result, the steering ratio remains a nearly con
stant 16.0:1 for the first forty degrees of steering wheel 
movement in either direction from center. 

Turning the steering wheel further reduces the 
length of the lever. The point of contact now rolls down 
the side of the center tooth, to act as a shorter 
radius. 

As a result, the steering ratio is reduced causing the 
pitman arm to move noticeably further for a given 
steering wheel movement. With the wheel turned one
half turn, the steering ratio is reduced to approxi
mately 14.2:1. 

With a three-quarter turn of the steering wheel, the 
leverage is further reduced to approximately 13.3:1. 

This smooth reduction in steering ratio is produced 
by the rolling action between the rack and center tooth 
which constantly shortens the effective leverage by 
moving the contact point down the side to the root of 
the long, center tooth. At this time, the tip of the short 
tooth begins contact with the rack at the same radius 
and soon takes over the load. 

From three-quarters to one full turn of the steer
ing wheel, the ratio continues to diminish as the same 
rolling action moves the of contact from the 
to the root of the short tooth. 

This action completes the ratio reduction from 13.3 
to 13.1:1. For the last quarter turn of the steering 
wheel, the ratio remains constant at 13.1: 1 to provide 

maneuverability for and 
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Condition 

HARD STEERING 

POOR RETURN OF 
STEERING GEAR TO 
CENTER 

LACK OF PUMP ASSIST 

INCREASED EFFORT 
TO TURN 

FAST 

SERVICE DIAGNOSIS 

Possible Cause 

(1) Lower coupling flange rubbing against 
adjuster plug 

( 2) Steering adjustment tight 

(3) Insufficient pressure in gear power 
cylinder due to leak or faulty valve 

( 4) Gear check valve poppet incorrectly 
installed 

(1) Lower coupling flange rubbing 
against adjuster plug 

( 2) Pitman sector-to rack-piston nut 
adjusted to tight 

(3) Rack-piston nut to worm preload too 
tight 

( 4) Thrust bearing adjustment incorrect 
( 5) Sticky valve spool 
( 6) Steering column misalignment 

(1) Loose drive belt 
( 2) Low oil level 
( 3) Air in the oil 

( 4) Defective hoses 
( 5) Flow control valve stuck open 
(6) Loose screw in end flow control valve 
(7) Pressure plate not flat against ring 

( 8) Extreme wear of pump ring 
(9) Scored pressure plate, thrust and/or 

rotor 
(10) Vanes not installed properly 
( 11) Vanes sticking in rotor slots 

(12) Faulty flow control valve assembly 
(13) 0-ring improperly installed on 

pressure union 
(14) End plate improperly installed or 

seal damaged 

( 1) Air in system 
(2) Low oil level in pump 

internal u:<:1n.~;t: 

Correction 

(1) Loosen pinch bolt and 
assemble properly Correct 
clearance between plug and 

is 1/16 inch 
(2) Ch adjustment by 

disconnecting pitman arm 
from gear 

(3) Replace defective part~ 

( 4) Check valve for proper 
operation 

( 1) Loosen pinch bolt and 
assembly properly Correct 
clearance between plug and 
flange is 1/16 inch 

(2) Adjust to specification 

(3) Remove gear and replace 
balls as required 

( 4) Adjust to specification 
( 5) Remove and clean valve 
(6) Realign 

(1) Tighten belt 
(2) Fill reservoir 
(3) Locate source of air leak 

and correct 
( 4) Replace hose 
( 5) Remove burrs or dirt 
(6) Tighten 
(7) Properly seat pressure plate 

against ring 
(8) Replace part 
(9) Lap off light scoring Replace 

heavily scored parts 
(10) Install properly 
(11) Free up by removing burrs 

or dirt 
(12) Replace assembly 
(13) 0-ring must be in groove 

nearest outlet of union 
(14) Install properly Replace seal 

(1) Bleed gear 
(2) Check oil level in pump 

reservoir 
(3) Replace rack-piston ring and 

back-up 0-ring, rack-piston 
nut end plug seal, and/or 
replace valve 

at"ln·tna idling, very fast movements of ste,enrlg 
higher effort or feel. This is a normal result 

momentarily until the 
vv•~>~l.vu of the valve. 
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Condition 

STEERING GEAR 
OIL LEAKS 

PUMP OIL LEAKS 

STEERING GEAR RATTLE 
OR CLUCK 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(1) Loose hose connections 
(2) Damaged hose 
( 3) Side cover 0-ring seal 
( 4) Pitman shaft seal 
(5) Housing end plug 0-ring seal 
(6) Adjuster plug 0-ring seal 
(7) Torsion bar 0-ring seal 
( 8) Pitman shaft lash adjuster nut 
( 9) Stub shaft seal 

(1) Reservoir too full 
( 2) Oil leaking at top of reservoir caused 

by air bubbles in oil 
( 3) Reservoir 0-ring seal damaged or 

improperly installed 
( 4) Pressure union or reservoir to housing 

bolt and stud not tightened 
sufficiently 

( 5) Pressure union or reservoir to housing 
bolt and stud cross threaded or 
damaged 

(6) Defective pressure fitting seat on hose 
end 

(7) Damaged reservoir to housing or 
pressure union 0-ring seals 

(8) Leaks in metal parts 
(9) Defective shaft seal 

(10) Damaged shaft at seal area 

(1) Loose overcenter adjustment 

Correction 

(1) Tighten 
(2) Replace 
(3) Replace seal 
( 4) Replace seal 
( 5) Replace seal 
(6) Replace seal 
(7) Replace valve 
(8) Replace nut 
(9) Replace seal 

(1) Remove oil to proper level 
(2) Locate source of air leak 

and correct 
(3) Replace 0-ring 

( 4} Tighten union and stud and 
bolt to 35 foot-pounds torque 

( 5) Replace damaged parts 

(6) Replace hose 

(7) Replace seals 

(8) Replace defective part 
(9) Replace seal 

(10) Replace shaft 

(1) Adjust to specification 

NOTE: A slight rattle may occur on turns because of the 
increased lash when off the "high point" . This is normal 
and the lash must not be reduced below the specified 
limits to eliminate this slight rattle. 

STEERING GEAR HISS 

STEERING GEAR SQUAWK 
WHEN TURNING OR 
RECOVERING FROM A 
TURN 

(2) Gear loose on frame 

(1 ) Normal when steering wheel is at end 
of travel or when parking 

( 2) Gear loose on frame 

(1) Cut or worn damper 0-ring on valve 
spool 

(2) Tighten mounting bolts 

(1) Replace valve only if noise 
is extremely objectionable 
Investigate clearance around 
safety drive rivet pins Be sure 
there is no metal-to-metal 
contact around flexible 
coupling, as hiss will be 
transmitted through vehicle 
Re-align steering column if 
necessary 

(2) Tighten mounting bolts 

(1) Replace 0-ring 
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Condition 

PUMP NOISE 

EXCESSIVE WHEEL 
KICKBACK OR LOOSE 
STEERING 

STEERING WHEEL 
SURGES OR JERKS WHEN 
TURNING 

HARD STEERING 
WHEN PARKING 

LOW OIL PRESSURE 

SERVICE DIAGNOSIS (Continued) 

Possible Cause 

(1) Loose belt 
( 2) Hose touching other parts of vehicle 
(3) Low oil level 
( 4) Air in the oil 

(5) Excessive back pressure caused by 
hoses or steering gear 

( 6) Scored pressure plate 

(7) Vanes not installed properly 
( 8) Vanes sticking in rotor slots 

(9) Extreme wear of pump ring 
(10) Face of thrust plate scored 

(11) Scored rotor 

(12) Defective flow control valve 

( 1) Air in system 

(2) Excessive lash between pitman shaft 
sector and rack-piston 

(3) Loose thrust bearing adjustment 

( 4) Rack-piston nut to worm preload 
too low 

( 5) Incorrect installation or operation 
of the gear check valve poppet 

(1) Loose pump belt 

(1) Loose pump belt 
(2) Reservoir low 

(3) Steering gear adjustments tight 
( 4) Insufficient oil pressure 

(1) Kink, restriction, or foreign object 
in hose(s) 

(2) Leakage at steering gear side cover 
0-ring, housing end plug 0-ring, or 
pitman shaft seal 
shaft seal 

Correction 

(1) Tighten belt 
(2) Adjust hose positions 
( 3) Fill reservoir 
( 4) Locate source of air leak 

and correct 

(5) Locate restr iction and 
correct With pressure gauge 
installed in pressure hose 
between pump and gear and 
engine running at 1500 rpm 
oil warm, and no effort on 
the steering wheel. Pressure 
should not exceed specifi
cation. Check operation of 
check valve poppet 

(6) Lap out light scoring. Re
place heavily scored part 

(7) Install properly 
(8) Free up by removing burrs 

and dirt 
(9) Replace part 

(10) Lap out light scoring 
Replace heavily scored part 

(11) Lap out light scoring 
Replace heavily scored part 

(12) Replace 

(1) Add oil to pump reservoir 
and bleed 

(2) Adjust to specification 

( 3) Remove gear and adjust to 
specification 

( 4) Remove rack-piston nut and 
worm, and change balls 

( 5) Check operation of valve 

(1) Adjust to specification 

( 1) Adjust to specification 
(2) Fill to proper level If excess

ively low, check all lines for 
leaks 

(3) Adjust to specification 
( 4) Refer to Pump Pressure 

Check Procedure 

(1) Remove hose(s) and remove 
restricting object 

(2) Replace defective seals 
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SERVICE DIAGNOSIS (Continued) 

Condition Possible Cause Correction 

LOW OIL PRESSURE 

(Continued) 

(3) Steering gear piston ring worn, back
up 0-ring damaged, or housing 

(3) Remove and inspect 
steering gear 

bore scored 
( 4) Leakage at steering gear valve rings, 

valve body-to-worm seal, rack
piston end plug seal 

( 4) Remove and inspect 
steering gear 

(5) Incorrect installation or operation of 
steering gear check valve poppet 

( 5) To determine if the poppet 
valve is installed and opera
ting correctly, disconnect 
the pressure hose and install 
a pressure gauge between 
the hose and the pump. 
With the engine at warm 
idle ( 525 rpm) and no 
effort on the steering wheel 
oil pressure should not 
exceed 60 psi with warm 

PERIODIC MAINTENANCE-POWER STEERING 

Pump Reservoir 

Oil must be maintained at a level one inch from top 
of reservoir. If necessary, add automatic transmission 
fluid to bring reservoir to correct level. 

Start the engine and run it for ten minutes. Do not 
turn the steering wheel during this time. Raise the 
front wheels from the floor and perform several com
plete power-operated turns. Do not hold the steering 
wheel at maximum turn position or overheating of the' 
pump will occur. 

Recheck and, if necessary, refill reservoir to t he re
quired level. Inspect the system for external leaks. 
Check t he fluid in the system for foam. A properly bled 
system will not foam. 

NOTE: Air bubbles circulating through the pump 
will result in noise. Prevent this cond ition by carefully 
bleeding the system at time of assem bly. Refer to Fluid 
Level and Ini tial Operation at t he end of this section. 

Pump Drive Belt Tension 

Adjust the belt tightness so that the tension is as 
specified when measured with belt tension gauge 
J -23600. When using a belt tension gauge, make sure 
gauge is placed in the center of the belt span. 
When checking notched belts, make sure the middle 
finger of the gauge is in the notched cavity of the belt. 

oil If gauge indicates more 
than 60 psi, the poppet 
valve should be checked 
for correct installation 

POWER STE'ERING GEAR SERVICE 

Removal 

( 1) Disconnect hoses from return port and pres
sure port. Raise hoses above pump to prevent oil from 
draining. 

(2) Remove pinch bolt from lower flange . 
(3) Remove pitman arm nut, lockwasher, and pit

man arm. 
( 4) Remove mounting bolts attaching steering 

gear assembly to frame, and remove steering gear as
sembly. 

Disassembly 

Pitman Gear Assembly and Side Cover 

Refer to figure 11-61. 
( 1) Place housing assembly on a holding fixture 

or clamp rear portion of housing in a vise. Do not 
overtighten the vise. This will distort housing as
sembly. 

(2) Place pitman shaft on center or high spot. 

NOTE: In most cases, complete disassembly of the 
power steering unit will not be necessary. It is sug
gested that only those assem blies that are faulty be 
disassembled. Disassembly and reassembly of the 
unit and the sub-assemb lies must be made on a clean 
work bench. As in repairing any hydraulically oper-
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·~ f' SIDE COVER 
0 ·-RING SEAl / 

~~ ---... 
·-,,_ / PITMAN SHAFT 

/ 
t ~ BALL RETURN GUIDE 

.. -----.. -......---
THRUST 0 - RIN G 
BEARING BACK-UP SEALS THRUST 

ADJUSTER PLUG BEARING 

t""'· BALLS 0 - RING SEAL .. .,..--
! i RACK-PISTON N":YT 

~ AAS Q~j VE BODY J 

o·.;:~~:zo o/, oooo )':!JIJ:J - .·
7
r.T\J '' / _.., 

: '. ,r·: ~(\) i ~ ' ; ''J - ' -\_! -,; \) .... : 

SEAL VALVESPOOL THRUST \ 
~USING 

' RACK·PISTON ENO 
0-RING BEARING 

THRUST SEAL AACES 
( ) BEARI-NG 
·(.:~ 

0 ·· RING 
BACK-UP 
SEAL 

BEARING 
STUB SHAFT TORSION 
BAR ASSEMBLY 

J42742 

F!g . 1 1·61 Powe r Steed n 9 G ea r 

ated unit, cleanliness is of utmost importance. There
fore, t:he bench, t·ools, and part$ must be kept clean 
at all times. Thoroughly clean. the exterior of the unit 
with a suitab le .~to luent. 

(3) Drain out as much of remaining oil as possible. 
( 4) Rotate stub shaft torsion bar until pitman 

shaft gear is in center position and remove side 
cover retaining screws and lockwashers. 

(5) Tap end of pitman shaft with a soft mallet, 
then slide the pitman s haft out of the housing with 
assembled side cover. 

( 6) Remove and di:;;card the side cover 0-ring 
seals. 

P!TM.AN 
SHA.FT 

fig . I) ·62 Removing la:ih Adjv'51f.!t Locknvt 

17) Hold lash adjuster wit h an Allen wrench and 
remove lash adjuster nut (fig . ll -62). Discard the 
nut . 

(8) Screw the lash adjust.er out of t he side cover 
by screwing adjuster clockwise into pi tman shaft. 
Do not r emove adjuster from pitman shaft. 

(9) Remove pit.ma11 s haft ~e a1 retaining ring, using 
internal snap ring pliers C<~915. 

••. ·_.w· •. :. 

. · .~ .. ~ , . 
SINGLE 
LIP SEAL 

OOU8LE LIP SEAL 

Fig. 1 1- 63 Pitmcn~ Shoh Seal 

i, 1.0) Rf.'-mo,·c: cJH• OH h:~· h~H~ is. .. up wa:-lher. Tap sen~w
driv~'r bctwct::n nut.er seal ;wd inner hack· up washer 
:>nrl pry •Jut seal lfi~.r. lt .. i'\ :3) . 

1 1 i l Tap s~n,wd.ri't~~l' hetW(!t'n i;:n~,.,. l'.<>9l and 
8llfJ\l:d1~r. in f.t.:~tlr h·:- n~hr and prv uut :wt:,iml J.3(•aL He 
c:ar~~i't~lll<::)t to da.nHl._;ii~& the ~€tJ.l bore. Disea;d seals 

~ 1:r; :r~~~ · Yi.<.,v£~ l~•."-:'! d.l~! bc~t.t.rin~.:.~ fron.\ H'~:,r h.,)~.h~·jr~g (\'it_: h 
'fc.<~..t ,f GN.-7. [ h·ivf!: t.tw beF..rm:.:: o•.I~ d tbc L,.u,o.i::f.:, .n1••· 
in to the h~··.J ~i ng·. Lhr~~: ~' ~·d b~1~nng. 
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~1--------------------- POWER STEERING 11-41 

Adju:;ter Plug Assembly 

( l) Loo::o;cn arlj uster ph1g- l.ockn nt with Wrt:nch 
.]. 25.194. 

( '2} Loosen .e.d.ju::ter pJng asSA:'m hly with 'fool 
J -7n24 !fig. l.i -G~t) . Hold stuh !'~haft. r.o keep it from 
turning and screw uut adju l'ter plllg assemb ly. 

SPANNER i:_:; 

.WRENCH . 
J-7624 

::"· 
".·.· . . : .... · .. 

A DJUST ER 
PLUG 

--~-. J42745 

fig. ll-64 Adjul'oter Plug Removol or lnstollotion 

(::1) Remove thrust bea ri ng retainer with a screw
d river !_ fig. ll-6;i) bein~ careful not to score need le 
bearing hare. Discard retainer. 

Fig. 1 I --65 Re m o..-et! of Th rvst .Baoring Retainer 

(4! RRtnoYe thrust hllaring 5pHcer, th.rnst bearing, 
an d thrust hearing races {fig. 11-6:1) 

(5) Hemo\'e o.d:no;ter p lng 0-rir.~ ~~nal ;m d disc(ud . 
un Remov~:: stld.~ ~haft seai '!'t: t ainc:r !·i.1~g and :.,! ub 

s.haft dn:,(; ~e?) t fn;.ut adju :;.tf:'l' pili~-
' T; H.erno·•~ £-f.;zb ::;hdr. .Sf~JJ \ by pr_v; :>:l~: ~J'H >l'i. th 

il<.=n:-v.-dr:v~;r. Difif:IHd '-:~ • .,j. 
(8'; Jf acju;;;t(· ~ !;1ug llC(';l1)e bt-H r:.ng toliet'~ :HP. 

bwht; e>r p itt<~d , driq; bearing frnm plug. usin)C Ad· 
jnst c~r Plug Bt•tni.ng Hem~~·.-a J end h1~tnlkr . Toni 
,J. t:\221. D!scar.d b r:a!1:•g. 

Vo hf'> Assembly 

Hefe tu fif:! UW .!.:! - ~~ i. 
.... fL\~ (:t')l:I;pi.·.~t .. :! ····r.:. ~•.: 1~ r.h:~;:;.'.I~lbi \· ~.:r.. f·.?J(·t·. , f.:·ta!· v· · i ::.-J·t,t~ 

Sftft~ t'y PO';\'l:!f' ~~tef~~r { ~rf~ g~$)'! i.s, (~ 'IJt'\~C~tl~ •).r; u:ttit "v·it.h 

~elective fi.tt.ed parts and i~ bydraulic~dly balnnt"ed at 
a!>semh l_\'. Only tho;;e par t~ which are marked a£ serv
ke Hem~ are replaceable and int.ercbangt>t-tble. No 
other va lve part.s are indi,·idua.JJy inU:rd\<mgeable. 
!f replnrement of a ny nonserviceahle va lve part is nec
C~l'aty, the rotary valve assembly s hould he replaced 
compktely. 

NOTE: It is zwry u.ncommon to make any Heruice 
repair.-.; of the valve assembly with the possible excep
tion of the t.:illt.:e .spool damper 0 -ring. Oo not di.s
a.s.semble the ualue u.nlP.!I$ absolutf!!y necessary since 
this may result in damaging the assembly. If the t.:a/.ue 
spool damper 0-ring N?quir es rep {acement, remove 
the 1.1alue spool only, replace the 0-rin.g. a nd rein!ltall 
the !:!pool immediately. Do not disassem b/.e farther 
unLe.~s it is absolutely necessary. lf di!<as.;embty ts re
quired, procei!d as follow:s: 

(l) Remove valve and stub shaft torsion bar, as a n 
as sembly, from gear by grasp ing- stub Rhaft torsion 
bar and pulling out. 

(2) Remove cap to worn 0 -ring seal and disct1rd. 
(3) H old valve assem bly in both hands wit h stub 

shaft pointing down . Lightly t ap stub ~haft against 
bench until shaft cap is free from \'alve body (fig. 
11-66). 

·· ... ,,.,, , 

... ~;. 

·~_),;-~...:::..,: .... ~ ..... 
::.: ...... 

J 42747 

F-ig . 11 -66 Tapping Torsion Bar to Remo ve Vo lve Cap 

f,i) PuH !he: ;ohilft os!!-emb!y until the shaft <'ap 
d~ms f..h.;. v~llv~~ ))L)d:-· app!· v~il'l'1fit£; !y t/4 inch 

CArT!O~: Dn not. [.i!1.tl ~·hart a.~sernbfy o;ut !(• ~) far 
(rr :::pool t:a/z:r;· mo.y h.er.:r.mr.e Cr'•cked in i.iai!.!C bod)· 

{.5) Carf!ful! y d iscngagt· 1->h11ft p in fr(llll va.l•:e 
.:;pool aJ.'Id nm:wve sl::at't !lSsemhly. 

(13i Pu~h "'·J)tF'l \'UlYc o-ut ;)f fl•.Bh <!ud of vii h:€' 
h·.)d~v wh.ih: rt)tat.ing th~ va!. \"1~ . H va:Yi: bf:C•JJT.I<'~ c·o1·kf:d, 
\:arc·f,:dl.Y r•:ti ~ ~.gu v ~t.l<>:.:~~ t h•.;n re·rr:~'-\V( .. 

~ ·;~ lk .rr.,:-;·~, d.'<mr-..·:f..f' i:" O .. n tJ _f. fj·.:::u th•!. -~ PO(_,{ , . .,,J\·~ 

a nd. d i$tn.rd . 
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fBJ Carefully cut valve rings and r.iug backup 
~f'als. RemO\'e and di::;card, pnwiding rings show 
evidence ofexcel'isi~·e wear. 

NOTE: Fali•( rin(;~ ;n·.:: mcrde •).(Nlh:d i.cjlt:.-tl, arcd d i.'l 
ver!l !lttW>I.Wllhol·,..epla(~·,;urd i:< n,~qjj,ired. 

Rock-Piston and Worm Shaft 

(I) Rotate end plug retainer ring so that ()ne end 
of the ring i~ over hole in hou~Sing. Spring end of 
ring with a punch inserted thtl)llgh hole t.o allow 
S(.:rewdriver to be in~ert.ed to lift ring (fig. 1 1-67). 

Fig. 11-67 End Plug Retaining Ring Removal 

(2} Rotate st.ub shaft torsion bar with :3/4 inch 
box end of socket wrench to extreme left-turn position 
to force end out of housing. 

CAL'TION: Do not rotate farther than necessary or 
the balls from raek and worm assembly will fall off 
end o{ worm. 

(m Remove and discard housing end plug 0-ring 
seal. 

(4) Remove rack-piston end plug hy inserting a 
1/2 inch drive socket. extcn8ion into the square hole in 
the plug and t.urning eountcrclockwise. 

NOTE: Thi.s can be done orrl.y tvith the pitman. shaft 
in place. 

{ f'.) U~.ing d~~ piunnn ann ~haft Hack.- Pi!it(m Hall 
Hetainer .~rho:r Tt:,ol J-75'J9-CJ1, rem•WE~ rar.k·pistl:sn 
nut (fif.;. 3 l-{~51. Rot.ttr.t~ ;;.1 uh ::>haft tor!:'ion bar 10 Jc.ft 
to forct rtH·k- piaton nut ontu ~he arbor. Hemuve ro<Kk· 

ARBOR TOOl. 

J42749 

fig. 11-68 Using Arbor Tool to Remove Roci<-Piston Nvt 

((;) Remove valve assembly (See Valve Assembly 
removal in preceding paragraph). 

('i) Remove worm. lower thrust bearing, and races. 
(8) Cut piston ring and 0-ring backup seal. Re

move from rack-piston nut and di!oicard. 
(9) Remove screw and lot.~kwasher assemblies from 

rack-piston nut with screwdriver. 
( 1 0) Remove return guide clamp. 
(11} Place assembly on a clean doth. and remove 

ball return guides and arbor to release the balls. Make 
sure all of the balls are ea ught on the cloth. 

Inspection and Repair 

Housing 

(]} Inspect the housing bore. If it is badly scored 
or worn, the housing must b~ replaced. 

(2) Check the hose connectors. If t.hcy are dam
aged, scored. or brinelled, remove them by tapping 
with a 5/16-18 thread tap a!\ 8hown in figure 11-69. 

pi~ton nut. fr<;m v,enr housing. J4?.7so 

~ OTE: The arbor pn:v~rd,s t11:1.l!.fi lr~:m {ntlin.g (!Ut 

(!! th•> m.ck-pi-sl(J1l nul: A.fl·~r rr.,•m.oJ:in~· th•:! rn.ek
pist'•" nut, [Jk,:c ,:t :.•i't Uw tu::!h/: .. :?n~.h v.:it.h the rin~! t:tJ.d 
ror.i !;r:.i !·h,: i:· !''fWh. R e<.''IJ t !1.e ar'.:rw :. 0'-' f in.;n I. l't! ;,1 
th~; rot:k·pis:.o~l. m:i·. 

Fig. ll-69 Threading Conn,ctor with Thread Top 

rn Thread 1i btit w\th H nut and fllit \•,:a.shcr Ht· 

r;ad1(~d. int.n th1~ ihrfatie•:l •:•.m\U.''!:t•H't". Hc..J.d th?. b<:-!t 
{lnfl rou:~t.f'.! the w.~t r'~·om t.h~· h·:l/1'. t-:• ,.i\!H r:b~: cr:.:.\nee· 

l:ors a.;<~ shown in i1gur~:. !.l· ·;o. 
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·-

J42751 

Fig. I 1-70 Using Puller Screw to Remove Connector 

(4) If it is necessary to remove the poppet valve 
from the pressure port. use a \.';o. n screw extractor. 
Drive a new connector into the connector port. with 
Connector Installation Tool J-6217 as shown in fig
ure 11-71. 

NOTE: After installing the coruwctor, depress the 
poppet valve with a pencil point. The poppet valve 
must spring back u•hen the pencil is removed. 

t 
i . 
~-N( 

.:··· 

t 
:• 

TOOL 
J-6217 

.J4:U52 

f ~-~ lul'p~et 11ll !-leal surfac(•s and retaining ring 
,!.(roO\'f'!~ for defects. ReplacE> honsin~~ if defedivc. 
· (G} lnspeet the bnll plu:,;: in ttJr. h•::using. H it is 
leaking or i.f the ba. il i~ rt'li?.tod ab~W(l l.fH~ bm!-ting !o;\H· 

f<iCf~. driw~ i.t i~1 ~o th:l~ it ir:- flush with or to !/) !) io<'h 
bF:k•w the :tn:af~l('(,, Ti~ht.en ~ht: h:.l! oy l>l.a~ .• :lg' rh;, 
hu~.il':lr1!~· ft' t.hi~; rte~).l\ nc.t ,:;.l,_:.p !(•a is.•i;'.t':·, rf'plf~<~e I. he 
h~,q~mg .. 

Rock-Piston Nut, Worm, and Ball!> 

(l) lnspe<.·t wo.rm ~haft for wear, F.<:oring, pitting, 
dist.ortion. nirked threads, •l.i: f'l ht.>r damage. 

(2) In~pect nu:k-pistmJ nut for ~,-;cored. p;i;h!d, or 
ni<~ked ball ra~es. 

(:1) Inspect. t.he exterior diamct(\r ot the nut. for 
wear or scori!lg. Mako:>. Sllftl tlw st-al ~eats i.l'.'t: dean and 
free from burrs or damage. 

(4} Tnspe<.:t the ra,~k teeth fnl' chips, cral~ks, dent~. 
or other damage. ff either tne worm shaft or the rack
piston are damaged, both must be replaced a~ a 
matched set. 

(5) Carefully im;pect each of the halls for dAnts, 
nicks. out-of-roundtw!'!~, fl<:1king, or other damage: 
Replace as necessary. 

(6) luspe<:t hall .return guides, making sure that 
the ends, where the balh enter and leave the guides, 
ate not damaged. 

(7} Inspect lower !h:rust hearing and race~ for wear 
or scoring. Replace if damaged. 

Valve Assembly Components 

0) If the valve assembly leaks externally between 
the torsion bar and stub shaft, the entire a~sembly 
must be replaced. 

(2) Check the pin .in I he vaiYe body which engages 
the cap. If it is badly damaged, the entire valve assem
bly must be replal'ed. 

(;1) Check the worm pin groove i:n the valve body. If 
the smaller groove is damaged, thf.' entire valve ~:~ssem
hly must be replaced. 

(4) Check the spool drive pi.n in the stub shaft. If it 
is worn badly, cracked, or broken, the entire valve as
sembly must be replaced. 

(5) Examine the spoo1 OD fo:r. nicks and burrs. lf 
any are found, they may be removed with a very fine 
hone. A slight polishing is normal on the valving sur
fa<:es. 

(6) Examine t.he valve body In for ni<:ks or burrs. 
If any a.re found, tht>y ~~~~n be rf!mov(,d with light cro<:us 
cloth until the spool turl18 t'ro.>~ly in the hody. Be 
f.:lUeful not to remove anv ~t.ock fn,rn the "'urface of 
the body, A~; on the :>pool, a slight polishing is normai 
on trw\ nh:ing £OurfacE:'o~: . 

('I J ln'.ip:~•:r. riw p!tn1~u: ~h~:tft hu:->hing in tht:- side 
enver for l~xcc~!-live W!:'\a.r r,r sr.oting. It badly wurn or 
!;(~OrE-d, rt'pltH~t> the sidi: C(•v~r und h•.i::hing a:::~entl)ly. 

t2) Ch('('k th pittrH>n l;ha1t ~f~ctor iee!.h and th•~ 
bearing :md ,;;eh 1 su!"L~.~:u.; 1'f badly W'Jlll. ~itted, or 
,.:;cor~d, rep}uce thQ pitman shafl. ge~r .:'t:'l!icmbiy. 

(,;;i lnr.pw~t l:?.,,!d !.''· h~.::.~~JH9,::< for ~O"jl{h m· c;,._d·1l.ng 
op<~ratj~;n; ~(':or~f~t:l rn: ·~~')f!l t·)t:'.r.·1~~;, d ~.~t(,·rt€-d ·,·:.a~r.-:-5 .. r'~ 

<.\th4.~r d;unagf::. H.('pl.-•c~ fault,y 1.1~:(:-dl•:> he firing. 
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11 ~44 POWER STEERING -------------------~1 

Assembly 

Rock-Pi!;ton and Worm~haft 

NOTE~ Th<m>itl'fh/.y iuhricat.• aU intt!rnrtl part~; 1.vith 
automatir.: transm.issiorz fluid durin~; rea.s:wmbly. Pre
vf'nt entry of dirt into the a~senzbly. 

(I) Lubricate a new back-up ()..ring !:leal wit.h 
automat.i(: l.rans-mis.sion f1uid. Ai;oemhle the seal in 
the piston ring groove on ra(!k-piston 11Ut (fig. 11-72). 

(2) Install new pi~ton ring in the ring groove over 
the 0-ring seal by {'atefully slipping the ring over the 
rack-piston. 

NOTE: The ring may be slightly loose after assembly. 
This is normal and it wiil ti}fhten when subjected to 
the hot oil in the ~y.~tem. 

RACK-PISTON 

J42753 

Fig. ll-72 Assembiing Seal on Rack-Piston Nut 

rn In:>el't the wo.rm shaft into rack-piston nut
to- bearing shoulder as shown in figure 11-1:3. 

WORMSHAFT 

i : 

... 

J42754 

Fig. 11-73 Inserting Worm Shah l11 Rack-Piston Nut 

l4) Alil,!'n the; bail ret-..n·n guidt~ boh~s with W(,Tm 

gro<)v~· l .• n:td l!:i b:.di~ inH> t;uid(· h•>le nt"~r~sl. piston 
:!"irt;.:~ "~c;·hil~ ~:.t(•\l."h· retat.itt~ \\''Xrrn .~our...i.E!reh)t~kt""''i:-)..:· tf} 

iet'd ball>.> l . ."rr(mi!h tho;- -::ire.iit !h.~~- 1l· '7·iJ. Al~.<,rna.t.t! 

bl.ar·k h •. !l.t:,; with ~tandard bu!l.:~. 

J42755 

Fig. 11-74 ln!.erting Balls in Rcu:k--Piston Nvl 

( 5) Fill one of the na ll retllrn guid~s with the re
maining balls. Place the other guide over the balls and 
plug ends with petrolatum (fig. t 1-7:51 to prevent halls 
from falling out when installing guide into the rack 
piston nut. 

J42756 

Fig. 1 t-75 Ball Return Guides Plugged With Grease 

i6) Insert guides into guide holes of rack--piston 
nut a.a shown in figure ll-76. Guides should fit 
loosely. 

~:: . 

··. , 

fig. I !-16 ln~tr.liih'9 EkJII ~~~:tv•·n Gvid<->s ir1 

Rack -Piston Nvt 
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('il Pla,~e return !?Uidc damp over the guides and 
install two sa~w and h><:kwa~hfH" agJ;c<<~mblit~s and tigh· 
tf~n to 8 to 12 f~Jot-pound;:;. 

D<' not allow the RrlJu:r to ·!:'f:pantH' fnnn tlw worm 
uutil the rack-piAton nu t i!'! fully nn the arbor. 

Valve A'lsembly 

( 1) Lubricate th ree vah·e ring backup 0-ring seals 
in auwmatic transmisl.lion fluid (D('xron or t>(}UiYa

le.nt). AssembJe iu three. ri ng grooves on the valve body. 
f . .1.i Assemble the valve rings in the riu~ groove$ 

over the 0-ring seals by carefully slipping the ~ing~ 
over t he valve body. Refer to figure ll-77. The .r.ings 
may appear loose or twisted in the grooves, hut the 
heat of the oil flfter ai!~embly will rause them to 
tighte11. 

'.:: 

Fig. 1 l-77 Installing Valv e Rings on Valve Bod y 

(3) Install new valve ~p(Jol damper 0-ring !>eal in. 
valve spool ~roove. 

( 4) Luhri<'ate spool valve and vulve hody with 
aut.omatic transrui;;;~iun fluid (Dexron or equivalent.). 
ancl slide Hpool vah·e into valve hody. Pu1>h .:;pool 
vaive on through .,.-alvr. body u ntil shaft pin hole is 
vi::;iblt> frnm othE:r E:'nd (spool valve flu~h wi th shaft 
cap end ofvah·e b0dyi. 

(5) Carefully im;t.a!.l r;haft .-~seembly into Sf.HJ!Jl 

valve ontilshaft pin can b~ pla1;~d intrJ iifh>O! ntlw~. 
( o·, Aligu not<;h in th~:~ Hban cap wi t.h thE"· pin in t.b.f~ 

vl:llve b(Jd\' and pr~.!;Jil thr? spod v-alv.(l and !:lht1ft H~"<nn· 
h\y i.!1 t.(; thf.' ":al·;c: ~ludy. 

CA 1.1'1'10~ : 1~t1r1kt! srf.n! !hat shc1(t..:. ~Ll> n1ot-:h il> rnat.,~J 
with ua!l:·e b(•dy pin beft>l-r? iru;t Hihng ;:at;)(~ bady inl:•) 
J!r.or as:Yem bl_y. 

( 7 J Lubri.~ate ti nr."w <.:~tp · t~l· · \-.·;.,rm 0-: ing ~;f~a. 1 l.O 
~~ ili,_nro.ati.c tn:uJs;ni.;:&ior~ fluid (i)e·r.ri.it! n~ ~'(r.t 'v~:,;.!•mtl 

Jf, r.h:ring 0Jf. ~t;:;er.:nb~ y (•f \"~\ \:~·. t n;;; "',fl;;h :;ba1c <l rlti 

(.;:,!'1 "~'i:~r~rJJb!y ~tt··~~ 1:-> ··1(-:·.v2'd. l.o !Ji.iz.: ~)'J.t : .. 'f o::•!.~:.ljt~:~" :~ni. f~:·~.r. 
;•.rit,il t(:,c 'J&.iW· .f.)IJ(fy f•iD , t.iH: "Spool Wtri rtf' j)l>rmit,t~-i f,l! 

enter: the valve hody t oo far. The damper 0 -ring settl 
will expand into tile valve body oil groovE's, prevent
i n~ withdraw,;! of the :>pool. AHt!l~~pt to wit:hdra w th(' 
spo<ll wttb slig-l::r ;:u.!l. ~nd m.udt rota.ry !ti(•ti.on. If this 
doe~ not. frc"' tht: l)f>OIJl after :o:.fv~r<d trk~>, mu.kt~. srne 
spool is ihle t.o r()tate; pb.we V1llve hod;,' or. a flat !iUr

face with n<Jtchnd e.nd up , rmd tap spool wi.th W<Joden 
or plal't.ic r od until the 0-ring seal is •an. and the 
spool can b~:: renwved. Replace damper 0-ring- seal 
and proceed wit.h a~;st:mblv as before . .\1ake sure any 
cut pieces of rubber arP. ren1oved. 

Power Stef!!ring Geur Subassemblies 

("!} Cse Pitman .Shaft. Needle Bearing 'J.'Iwl 
.J-66;-i/' to install the ne~dle bearing in the housil"lg. 
lnst.aU the bearing from the inside of t.he bousing 
toward the outsid e. "Y1ake ~ure the indentificrlt.ion 
end i..s t oward t he inside of the geur nnd that thE' tool 
is placed againsr the ide ntificat ion end during instal
lation. Press the bearing into the huusing until it 
clears the 8houlder in the geur housin~ by 0.0:30 inch. 

(2) Lt!b.rkate new pitman :::.haft seals with auto· 
matic transmiss ion fluid rDexron or equivalent). 
lnstall t.he sin6le lip aeal first, then the htwkup 
wa:~her. Refer to figure 11-68. 

(~\) Use Seal SeAring Tool.J-6219, as sho'Nn in figure 
11-7R to seat the seal and washer far enough to provid.f! 
clearance for the second seal and backup washer. 
!vf ake sure the Real does not bottom in the countc~rbor{' . 

( 4) Install the double lip seal and se1:ond backup 
washer. Agai n ns~ Seal Seating Tool ,J. 62l9. "Make 
~ure hot.h seal !\ are installed with thE; lips t.ownrd the 
s teering gear. 

i5) Install tht> ren1ining rinr-. 
(6) Assemble the tbru.~t h€.o.t'i!1gs :=md r~tces on t hl? 

worm of the a:'! !-lE::mbl~d worm and vHh'f-. 

· .. :1'''1i; 

f . 
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11 w46 POWER STEERING ----------·---------,.1 

NOTE: Tu.:o type$ of thrust bearing race~ may be 
used. Roth conical races mul!t be installed so top of 
cone is tou;ard bottcm oi gear. Flf1t races can be 
instalted in an.:v mann£'; as long as one i.~ about: bear
in~ ar1d one beiou.'. 

(";") Install the assemblfl.d ~·alve and worm in the 
housing as an integral unit. Align the \·alve body 
drive pin in the worm with t:h<• narrow pin slot on the 
valve bod~·. Insert the valve assem.bly into the gear 
housing as shown in figure 11-79. 

NOTE: Push !Jnly on ualvf? body -- NOT on stub 
shaft. 

STUB 
SHAFT 

142760 

Fig. 11-79 Installing Valve Assembly in Housing 

CA'L'TION: Do not push against thf! stub !f:haft as 
this may cau.9e the stub shaft and cap to pull out vl 
the ua!.ve body, allowing the spoui seal to slip into the 
value body oil grooves. The t;alve (z.~sembly should be 
pushed in by pretfsin~ against the t:al.ve body with 
the fingertips (fig. l 1-!:WJ. Before assembling the ad
juster plup, assembly, b<1 ,-,urP. the valve is properly 
seated .. WoHt of the return hole in the gear hou.~ing 
.should be fully visible at thi.s timl'. 

f8! Jn;;tal.l needle bearing .in a..:Jj·.1.~ter plug by 
pre~t::.ing fmm thn::~t h~~~ring end (;f adjw;ter plug 
again..;t identification •:n.c! ;Jf }w:O}ring, u~ing TNll 
,J-6621 l.filf. U-Slj. Tht:> end ;:-,f th~~ hr.aring mu:-;t. be 
flush with bol.tm-r1 !;mfa('~' of :.;tub ;;h~ft seal btJre. 

{9) l.ubri<'~H.e new ~tuh shaft ;;cal with Atltonwtk 
tranf:mission tbid !De:uon or equivalent). and using 
Tool .J-51~8 lfig:. U-Wl'i install f~r t.:'tltiUF,!h t•) prHride 
clean\nt:(' for dust seal and retaining ring. 

( IOi Lubrkate th'~ new dust stHI wfth aut.;ma.tic 
transmi~&i<•n tlutd iDf~X.rN1 ol' Njuiv<lient~ :..nd in!'ltall 
with the nihh~::~ r;urfa.ee C!ll.\• n.rd. 

(l.l.l Jn~taH th~ n~tuimn~: r:n~~· Jr::: ... !ng ::;ur.t' that t•w 
riug iil properly seared. 

Fig. 11-80 ln5talling V~:~lve Assembly Fully into Housing 

Fig. 11-8 J Installing Needle Searing in Adjuster Plug 

(1.2 i Luhrieate th;:· 0-ri.ng ;;Pal with ·va<>f:line and in· 
stall on the adjl;!,l(.t~r plug. 

(l~{i Asscmhie large OD thmst bearing race, thrust 
iJear!u~. SmalJ thrust bearing rc•C(.\ <H:d thru~t bearing 
~'>pacer on aujr;~ter plu~. Do n('t thtten the dimples. 
The spacer ~;hould rct.at:f.! fn:eiy aftt,r asS1'mbly. ·rhe 
radial location t•f dim pies i& n•)t important. 

t 1~) Insr.aH la-.h adjv:-ter il'Jt (>n lash adju€'ter -.:vith
om t.i~htening. 

( li)) Pla(:e Tool J-G:.!22 :.~eal pro!.eewr over the end 
uf &tub shs.fr. 

II 6). In sf ull ad,iu:'fU~r plug a~>~e:'mbly :n ~:ear hou~ing. 
Btf( .• r.e ad.rusr:nf,' p:rr.~bad, ti.gi:.t(•n 0~<: odj~~~tr::r plug 
t.r• 20 foot-ptJHr:o !- \I) r.q uf:!. 

( 17i Adiusr. th.w.:d: bcan.ng prf-·l•)acl m; follows: 
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TOOl. 
J-6188 

J42763 

Fig. 11-82 Ins talling Stub Shaft Seal in Adju 5fer PI ug 

With Conical Races 

(a) Mark housing opposite one of the holes in 
adjuster plug {fig. 11-83). 

(b} Measure counterclol:kwise 3i 16 to 1i4 inch 
and remark housing (fig. 11-84). 

Fig. 1 ! -83 Morking Housing 

Fig . 11-84 Posoition of Second Mark 

I c) Rot at.e adjuster piug counterclockwise until 
hole in plug t!< in line with second mark. 

(d) lnstaU and tighten adjuster plug locknut 
(80 foot-pounds torqu~) wh ile holding adjuster plug 
in position. 

(<.~) With an inch-pound torque wrench and a 
3/4-inch deep socket, measure drag torque required t.o 
turn stub sbaft, and record reading (fig. 11-85). 

Wilh Flat Races 

(a'l Turn adjuster r lug li4-turn counterclock-

(b) With inch-·pound torque wrench and a 3/4-
inch deep SQck€\t . turn stub shaft and measure valve 
body drag torque. Record reading (fig . 11-RSl. 

i<~) Tight€n adjuster plug to ubtain ~l to 4 inch
pound~ in addit ion todragtorque noted above. 

(en Tighten adjuster plug locknut securely (80 
foot-pounds t.orque). whiie holding adjuster plug in 
position. 

(<'!) Recheck torqur: a nd record r~adinf!. 

NOTE.: Prefi}u.d U'1tds r:o r.irop <1:hen.. iodwr.£t is t~ght· 
en eeL 

OSl In.;tall Ring Co.mprcs:-ion Too! J-8947 into 
gear hr.>using. Hold it tightly again~;t. ~;houlder in 
housi~1g. rMctf. taC'k-pi .S t Oll nnt into housing- until 
arbor cug-age~ w0nn. '1 \ lT u stuh ~haft; do<:kw is(.>. draw· 
ing ruck -piston JHlt inlo h•:>u~ing. When pist:o11 ring i~ 
in h<m.sin.g bow. arbor mfJ)' he ·;:ithd~f\wn from raek· 
pi1't<.:~1 n•.1L H.m.,,rn't.! .ri.ng '.;:nnprt~ilw:.r t\ml. ~·hve 
ra-ck-p~~\ !;qn r.0 n;ntf'r ~·O:.' ~l. l 'k: ~J . 
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TURN AT AN 
EVEN RATE 

Fig. 11-85 Drag Torque Mea surement 

(19) [nsta\l a uew rack-piston end plug by in
serting a 1/2 in-.h drive socket ex ten~ ion in square hole 
of plug. 'l'emporarily in~tall pitman ghaft tl) prevent 
rack-piston nut frcHn turning. Tighten the plug to 
5U to 100 foot-pounds torque. 

(20) Lubriz:at~ n,ew housin~ end plug 0-ring with 
automa tic transmission t1uid D~xrr.m or equiva!e.nt 
and in:-:taH in gear housing. 

UO lngNt end plug into gear housing and sea t 
against O-rin~ s~~a J. Jn~tall end plug retainer ring 
in to pl.ac~ with fi ngers. It is necessary to install one 
end (if t be ri ng and ""'ork the ring iuto t he grooYe un til 
seated. 

NOT\<:: Slight t(lpp in.r; may be required tv .w~curei.Y 
bottom reta.inc-r r i!lt! in _l!ec:r hous ing. When install-ed, 
on.P. ertd of r1:taininf,' ring mu.,·t b~ 1/2 i!lr.h from the 
hoi~ in the body. 

(22~ ...... s.;~erni.1k t«\du t;(\\'e; and '•u,;!J.it\P: ~s~emb.iy o :; 
~l it:n.t :.m ;:1.\>.Jft g-ear t'IHSe;m''~:\ . :-'en~·~ lash -.;ciju.~t.er 
tl: r~)u«h ~i.df.: !~C!V~.r lWi'i'l "$id.;> n·.w:!: 1:wttot.m; M\ pitman 
siwfc t.h~~u hw:k r.;ff 1/ ~ turn . r_,tbric:at. t:: new 1:'-;df.! 
('t.1v~r o. ring ,;>:a i und ins ta.U ; n gr:::~) vf~ in fa<~'<; r>f llide 
CO\'('t . Hold 0-ring in plate with ~rPaiit:. 

( i 1) ·r-u::-~) ~ t.uP 1shnit lol~ n~('s...•wry u ntil midrlle rs.ck 
gro::we i.o, a lig;;(::j wit.b center ,_,f pir.rnan sbaft ner.d !f; 
t.)t'3.r.inlZ. lnst:.d! i he pitnHm ~hafr g-<HU &I) th.n t t~f~ .•lt.~1· 
C:·oc:th in ;~~ctor r:.t~: ~.:lv:~ with c.r:~)l:j>r ~;roon: ·A r>tek· 
i)~,SI(f)n. :·vbkr. :';.1/'1!: th\( 3.;d~ ·.m:~:; o .. r:!'J~. if> ~.l/ 1) \.;J.(:~ 
)·,~!'o~ •· r: l:tsh'r '·•<cl .. I' ' J\.f.!' i' d>;w" (' •1 ,., •. ,,. t.,,,.,,:T"' '"' ' ' L •·•~"~.· ~"' ''~' '' " • "'•l••' "' t:_"f'•'".._ r,,'\J"l.,.;J. ,.,..~{• 

124) lu~t.all r.he side <.~over screw~ and lockwatthers 
~md tighten i. IJ 30 to ,l[; foo t-pMmds. lm;t:aU la r-;h nd
just.er nut on la&b adjust~r without tightening. 

!. ~5) 'With gt~ar on cenH!r and pitman shaft bat'ked 
off, measure t.otal dxag . Wir.b gear on center, adjll$t 
pit.ma-n shafr. th'fnst ~r..rew so t hai. prel<,ad is 4 to :3 
inch-pound<> in cxces;;;. of toral preload and drag !'not 
t.o ex(:e~d 18 inch-pounds). I~a.dings arc~ to bt~ made 
through an arc not ext~~eding 20 degrees ..,.,.ith gear on 
eeni.er. Tigh\.e n lockn ut 20 to 30 foo t- pounds torque. 

POWER STEERING PUMP 

Removal 

NOTF..:: /t ill n.ut necessary to remoue. the oil pump 
to seruice the flow contr(jl vcdt•e. The flow control valve 
i11 rt~tained in. the pump housin.~ by a pressurf! a nion 
and filter assem bly. 

11) Hemove pump drive belt tension adjusting bolt. 
and disconnect belt from pump. 

(2J Di8connect return and pressure hose8 from 
pump. Cover the hose conne\ tor and un ion on pump 
and open ends of the hoses to avoid entrance of d irt. 

13) On V-8, remove front bracket from engine. 
( 4 i Remove two nuts securing rear of pump to 

bracket, and t w·t) bolts securing front of pump t.o 
bracket and remove pump. 

Pump Shaft Seal Replacement 
(Pump Assembled) 

(1} Remove pump pulley n ut. 
(2) Remove ptunp drive belt from pulley. 
Ul) Remove pulley from pump using a suitable 

puller. Do not hammer pulley off shaft. 
(4) Rem ove pullBy drive key from shaft. 
{5) ln~ert a piece of 0.005-i nch shim stock (ap

proximately 2-1/'2 inche8 long) around shaft and push 
it pasl seal until it botmms in pump housing (fig. 
11-86). 

f !{f. 11- 86 Rl'.lmoving Oil Seal 
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n --------------------POWER STEERING 11-49 

(6) R~move seal by cutting m etal body of Real 
with a shlltP tool a nd prying out. Extreme care must 
be used to prevent dn.magt> to shaft and pump 
housing. 

(7) P.laee S('al p rot.ee tor ,J-i,)f\6-01 O\'er ~haft .. 
(8) Lubri,~ate new seal with powe l' Rteering oil and 

dri\·e in pump hou»ing, 1-lpring side first .. wit.h installer 
J -7728 (fig . ll-87). Adjust bottom !leal in housing. 
Ex cessh·e force must 1.1()t h<~ used \Vh en driving seat in 
place . 

(9) J.nst.all pulley drive key in shuft. 
( l Ol Install pulley and drive beit. 
(11.) Adjust belt t eusion tc; proper spedfication. 
(12) Fill pump resl~tvo ir t o proper level wi th power 

steering oil and bleed pu mp. 

J 42765 

Fig . 11-87 lnslollirtg Oil Pomp Shaft Seal 

Pump Disassembly 

il) Using nH'iski!l.g t<LJX::, i:nvr.;r th•? ho~'>e nnion and 
pipe on pn-:n p a~1d rtwn Hv .. :·oug-hly dt'a!l f;xterior of 
pump. 

1. 2.i Hem,:we JJUm p puHi>y hf~~ frow pump ~>batt. 
Di Remm't: reservoir cap ~nd drain out oil in pump 

re!:'ervoir. 
(4) In.stal 1 pump ;u a s-:•ft .i aw \'il'\1? with pump 

sb1ft poinrin~ d, ... ,, ... l . 

CA l!'l'I () N; D•J rro <: , .. ;.;:wtr: J:•~.n;•t.p f.o.~· <:i,J;.t iy /•1 uL~+; ns 

lh!~ ma:\ ctist(>r i: i·:u shin.~. 

Ui) Remove two reservoir to pump housing ~tuds 
and 0-rings. Discard ihe 0 -rinp::. 

(6) Remove pressure uo .ion . Remov<~ 0-ring t'rcom 
union and distard 0-ring. 

(7) Remove flow control vuh ·e and ::;pdng. 
I 8) Remove reservoil" .from housing by rockinl! 

h()using back and forth w hil<1 p ll Uing upward. 
(9} Retn<we reservoir 0-ring .seal on housing and 

discard . 
{10) RemO\·e small reservoi·r to housing 0-ring- sea l 

from C:~lunterbore in housing a nd cliRcard . 
{ 11 i Rotate end plate retaining ring Llntil one (>nd 

of rin g is O\'er hole in hout;ing. Spring inward on one 
end of ring wit.h 1/8-inch punch to allow s~~rewdriver 
to be inserted and lift ring out (fig. 11-88}. 

(12) Hemm·e pump from vi~~'> and remo\'e end plate, 
pressure plate spring, flow cont rol vll h·e and spring by 
turnin g pump over. l f end plate shou ld stick in hous
ing, lighdy t ap it to align and free it. 

.I 

J42766 

Fig . 11-88 End Plate Reta in ing Ring Remo.,al 

NOTE: Do not disassPmbfe ('tJ nt.rol ualcf:. 

( l ::n Removn and discard tmd plate 0- ring !:>euL 
( 14-1 Plaee shah ~,:-nd on bene~ imd pres~ down on 

houl'ing: until s.hl'ltt. is fret: . 
\ I tii Turn housing ovn and tf :H:trln~ Hhat'L and r~>t.:~: 

as~emhl~·. ht'ing care ful 11ut t0 dn:m p art.;. If ; he- tWil 

dowel pins d.id not eOinl! O<l~ wilb. ai:s<:-n; b l y, rf~1!1C•\"E' 
d owel pim! from h<•using. 

~HY1 If it i('; desired to dif:.a~St!m ble !,hP. shvft and ro!·or 
al'st:mbly u ,:.€: a ~CH'\\'drin•r to r;) ;}I•N<! retl~:ner rin_g 
!fig. 11-$9). 

(17) R~move :-rnd di~e:Hd J:'Tfo'"SIH'I' p i£~te 0-rinq 
~eal. 

£ 18) R~~r..~HI.'. -::h:;;{t ~v:·a.\, rf d·:f(~d, ... f~. b \• f."\'~··i.nl?. t•• .. d 
wit.h :SmAll :<cr~wt~r.h• e;· 
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11-50 POWER STEERING --------------------,.1 

SCREWDRIVER 

J42767 

Fig. 1 1-89 Rotor Retoini ng Ring Removal 

Power Steering Pvmp lnspe<:tion 

Clean all pa.rts thoroughly with solvent and wipe 
with clean, lint-free cloth behrre inspec-ting. 

Inspect shaft for wear. 
Check fit of the ten vanes in slots of rotor; vanes 

must slide freely but fit sn ugly in slots. Tightness may 
be removed by thorough cleaning ur removal of irregu
larities using a hard Arksm;af:' s tone . Replace r otor if 
excessive looseness exist.:; between totor and vanes and 
replace vanes if they are inegula.rly worn or scored. 
Light ~:;coring on the r{)tnr c1:m be repaired by care· 
fully lapping Burface of rotor. 

lnspect all grou nd ~u. rfaces of t he r<Jtor ring fo·r 
roughness or i rregu Jar wear. Slight i rregu Ia rities may 
he removed wit.h ~ hnrd Arkan!>as stone. Replace ring 
if insid1;\ cam surfa<.:e is b ati\y scored or worn and in
spec.t ou tgide. radius of vitnes ve:ry close!~: for dam age. 

lm:pect tht~ surface~ of the pre!':;ure plat€ aad thrust 
plate for Wf:ar or S(:oring. Light ;;coring can he repaired 
by earef:t l!y lapp ing until &urfw:e is ~mooth and fl at, 

after whkh Il l! lapping l'Ompound must be thor<.,ngh ly 
wAshed away. 

lngpe<:t the £1ow eont.ml valve bMe in tht• housing 
fo r SC'(lring, burr~ nr l)thN damage. Hair-line sc:rat:<:hes 
are normal. lru;pect bushin g in hou~ing, i1' worn or 
!'>Cort•d , replace housing. 

Inspect t.he nu.rfaces of the flow \.~mttro! valve for 
eores and burn>. Hair-line ocrat(:hf's are normaL Re
place \'ah'e if badly Rcored or if it is the {:a use of low 
pum p pressure. Check the screw in the end of the 
valve; if loose. tig hten being careful not t.o damage 
machined !;Urfaces. Filter in end of screw must. be 
clean. 

Check orifice in pres~ure union to be sure it is not 
plugged. 

Power Steering Pump Assembly 

Refer to figure 11-!.lO. 
( 0 Make ~urfl all parts are absolutely clean . Lu

bricate seals and moving part.s with power steering 
oil during assembly. 

( 2) If shaft !<eal was removed, use installer ;J. /Ol'i' 
to drive new seal into housing with spring· side of seal 
toward housi ng (fig. 11-91). Adju:>t bottom seal in 
housing. 

(3) Mount housing in vise with shaft end down. 
Install new pressu re plate 0 -ring seal in groove in 
housing bore. 

(4} Insert sha ft. into housing and press down with 
th umb on splined end t.o properly seat. shaft. Be care
ful not to damage shaft sea l in housing. 

(5) Install the two dowel pins in housing and in
stall t hrust p late on the pins with ported face of p late 
to rear of housing. 

(6) Install pump ring with small holes in ring on 
dowel pins and wit. h arrow on outer edge to rear of 
hous ing. 

(7'1 Install rotor on pump shaft with gp\ine side of 
rotor to rear o{ h ousing. Rotor must be free on shaft 
!iplines. 

(8) Inst all !ihait retaining ring on pump shaft. 
!9) Im;t alt ten vane8 in rotor !!lots with radius edge 

toward (JUtside and flat edge \.f.)Wttrd eent~r t)f rotor. . 

HOUSING 

FLOW CON HWl. 
VALVE 

VANE llOi:Ro~~~Rusr Pl.An: ........ .,.,. .... · 'JFSJ'AFT SEAL 

END PLATE \ ... ( ' \ , . •,, .. -1 
\ ... '?! .. \ ' ' 

. ~ ."·e~ .. ~j.;,(" -~· .•. _ _. 

1
.• ~ ·· ~~~ 

I ·w; \) ! SHAFT 

. PUMP RING 

l"Rli:S.SURE PI.AJE 

Fig I l-90 Powor Steering Oil Pvn'fi 
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--------------------POWER STEERING 11-51 

(HI} Lubricate tht- \ltlHdde diameter and t:ha mfer of 
pre~::;ute plate wir.b petrl.1iatum and install on dowel 
pin;; wit h ported f:~~:e toward rotor. D owel pin !'! fit in i.o 
slots ill plate that. aw nearest •Jutside diameter of 
plate . l.ise a !'!Oft: plustj(~ o.r wood rl"'d and lightly tap 
around out1:<idediameter ofpre~~tlrt' plate tosea1 it. 

Pr('S8ure plate will t raYel about 1/16 inch t o seat . 

SHAFT SEAL 

J42769 

Fig. 11-91 Installin g Pump Shaft Seal 

SPRING 
----'--GROOVE 

J42770 

f ig. 11-92 Seating Pressv re Plate in H ovsing 

CA U'llO~: l \'(::t:er p rf.IM •'.lr l!:lmrn.er ,>n the· center 
;_f pre.•~v.:re pla.tP. us l:h !.•. w i U caUl!~ P <'r.tH1 !I e.' It distur
ti•Jtl and result in pu.mp .hldlirt· 

( 1 D lnsrnll r.l€\1' (•no pl;:'(t~ 0 -r·iug ,.;('al in groo:oy~ in 
bore of hcJusing. Be >' U!"C not tr; inst ill} it in i!.lld pint<.: 
rcu1injn g ~:ng gro .. vc whkh is fi.::-:tt f;ff> nVE' from rear of 
l\o)u;;~ing ( f~p;. : 1·92) . 

( '12! Jot->tf.ill tht: f.He.r.~: ~; n: pl.a!.e ~.prin~ 
, .l:)} { ,...:t h:ri~:~are c.t .. !tt-t i.d~~ ...:f1.a.f.!\t:~ t~~:· ,r, t~r1 ~::h~rnf~r (~rend 

plat1; wit.h p(~i rol~!lT•tn I:Wt~ ;n';,;r ·~. in hc·H~ir.~. 

{] 4) Place. end plate reta ining ring on top of end 
plate. Use an arbor press to lower end plat f:l into h tJUI:\

ing tJ n ti l r ing gNc)ve in h ous ing is e venly exposed . }:3{• 

sure ring is c.:or.np let ely !';C,at.f'.d in housing grooYe and 
end plate ii'l aligned properly . 

CAUTION: Pre.,.~ end plate into hou.~in~ only iar 
enough to install retnininit ring in Jjroove. 

(15'1 lnstl.lll n e w reservoi r 0 -ring seal ltn housing. 
(16) Plaee pres~u.re union ~eal and two s tud seaiB in 

propt::r cuunterborc.s on rear of housing. 
( 17) ln,;tall reservoir on housing and lin{" up holes 

fo r stud::.. T ap reservoir wit.h a S(,ft. mallet. to seat it un 
housing- and inst all reservoir to hou;;ing s tuds wit h 
short end of stud in housing. Tightt>n stud!; to :35 foot
pounrls torque. 

( l8) Insta ll How control valve ~pring in housin g, 
then im~tall flow control valve with hex head of valve 
going in housing first. Check movement of vah·e. 

( 19) Assem ble new 0 -ring in groow ne are~t outlet 
end of pressul'e union. Install t~nion in pump and 
torque :35 foot-pounds. 

CAUTION: lf 0-ring !8 in,~talled in. groove on pres
sure un.ion th at wntain.~ the flow orific e, pump /.()ill 
not br1ild up pre.~;;ure. 

(20) Rem ove pump from vi~e and ins ta ll shaft. key 
on s haft. Support shaft on oppos ite side while in
sta lling key. 

(21 ) Cheek for bind in pump by rot.at.ing drive !'haft.. 
Shaft must rotate freely by hand. 

Power Steering Pump Installation 

{ 1 ) Position pump in brncke t and ins tal! rear at-
taching screws. 

(2) On V-8, in stall fro n t bracket. 
(3) Connect hyd raulic boses. 
(4) Fill reservoir w ith a utomati(: transmission 

fluid ( Dex:ron or equivalent I. 
( fi) Bleed air from pump by turning pulley coun

t erclockwise l \ ' iE!WCd from fnont.J until hubbies c:ease 
w a. ppt.>ar . 

i 6) [n:;t.aJlnew p u !ley nul. 
(7) Install rlrin belt un pull.ey. 
(8} C;;ing a l -£i/8-incb npeC1-etHl wn;n r; h on pmnp 

)Hlt!sing ho8s. p11ll outwan~ ;) 1.1 pum p ro ~:~d j 11~t l.1~!t 
t.~u~ion, and ~nu;t: p iJ!D P at.LR< hi nu nut~-

!9.i Check bell r.F.:nsion with G<~ugt! .1-?. ;;600. P.R..fcr 
to Srwdficat.ionx f(>.r dt•sinld be lt ten:;, ion. 

( l fli Ti.:;rht.t·n pump nuti.l t,.(, :;,n foot-po unds turq11e 
and p•,lllt-y :not' t n n(! foot-pNlnd::; torque. 

{ll.) "f'i!!h.teupu mp b:a rket n ul .:;. 
(1 2) ln:~t.all11nd ml.iust air p 1nt1p bel t. 

~·O'I'f:: If I'J'I.r•;p ::~•· .;~·tir iw s l·~,,~t! r.:;~;,, :~.<:-: nb/~d, refe ~" 
t.o Fivid r,wd· aud irti.t; •. :l Op.·:raJit:, r• .. 
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11-52 POWER STEERING--------------------,..1 

Fluid Level and Initial Operation 

(1) Replenish reservoir . 
{2) Run engine until power steering fluid reaches 

normal operating temperature, approximately 170oF, 
then shut engine off. Remove reservoir filler cap and 
check oi l level on dipstick. 

(3) If oil level is low, add power steering fluid to 
proper level on dipstick and replace filler cap. When 
checking fluid level after the steering syste m has been 
serviced, air must be bled from system. Proceed as 
follows: 

(a) With wheels turned full left , add power steer
ing fluid to Cold mark on dipstick . 

(b) Start engine, and running at fast idle, re
check fluid level. Add fluid if necessary to Cold mark on 
dipstick. 

(c) Bleed system by turning wheels from side 
to side without hitting stops. Maintain fluid level just 
above pump housing. Fluid with air in it will have a 
light tan or red appearance. Air must be eliminated 
from fluid before normal steering action can be 
obtained. 

(d) Return wheels t o center position and contin
ue to run engine for two or three minutes , then shut 
engine off. 

(e) Road-test car to make sure steering func
tions normally and is free from noise. 

(f) Recheck fluid level as described in steps (2) 
and (3) making sure fluid level is at Hot mark on dip
stick after system has stabilized at its normal oper
ating temperature. 

Oil Pump Pressure Check 

(1) Disconnect the pressure line at oil pump. At
tach pressure gauge to pump. Connect the hose to end 
of gauge where the valve is located . 

(2) With engine at hot idle and gauge valve open, 
note t he oil pressure on the gauge w bile turning steer
ing wheel from one extreme position to the other. Es
pecially note t he maximum pressure which can be 
built up with the wheel held in either right or left ex
t reme position. 

CAUTION: H olding wheel in extreme position for more 
than five seconds will drastically increase the oil 
temperature and will cause undue wear on the oil pump. 

(3) With oil temperature between 150oF and 170oF, 
as measured with a thermometer in the reservoir, the 
maximum oil pressure should not be less than 1000 psi 
for satis factory power steering operation. 

(4) If the maximum oil pressure is less than 1000 
psi, it indicates trouble in the pump, oil hoses, 
steering gear, or a com bination of these parts. To 
eliminate the noses and gear, close the gauge onl y with 
the engi ne at warm idle, then open the valve to avoid 
increasing oil temperature . A minimum pressure of 
1000 psi should be present with valve closed. 

(5) Compare the maxim um pressure obtained in 
these two tes t s to determine source of trouble as fol
lows: Step (2) pressure low and Step ( 4) pressure nor
mal indicates faulty external oil lines or steerin g gear. 
Step (2) and Step (4) pressures equally low indicate 
faulty oi l pump. 

SPECI FICA liONS 

POWER STEERING GEAR SPECIFICATIONS 

Type ... ..... . . . . .................... . . . . .. . . .. ..... . ..... . Recirculating Ball, Warm and Nut 
Ratio .... ... ... .. ..... .... . ..... ... CJ- 17.5:1 Constant Ratio.All Others 13/16:1 Variable Ratio 
Bearings: 

Worm- Upper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ball 
Lower. ..... ........ . . . ........ .. ..... .. ........... ... ..... .. .. . .. .... Ball 

Pitman Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bushing 

Torque: 

Pitman Arm to Pitman Shaft . .. .. .. . ...... . .. . . . . . .. . ... . ... . . .. ... . 160 to 210 foot-pounds 
Adjuster Plug Locknut .. .. . . . k' . . .. . . .... . .. . .. .. . . . ................ 50 to 110 foot-pounds 
Pitman Shaft Lash-Adjuster Lac nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 to 37 foot-pounds 
Pressure and Return Hose Fittings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 to 35 foot-pounds 
Rack-Piston Plug . . . . . ...... . .. .. . . . . ............ .... ..... . .. ...... 50 to 100 foot-pounds 
Return Guide Clamp Screws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 to 6 foot-pounds 
Side Cover Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 to 45 foot-pounds 
Steering System Oil Capacity (Dry) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1% quarts 

POWER STEERING PUMP SPECIFICATIONS 

Capacity at 465 rpm . .. . ..... . . .. . . .. .. . . ........... . ............ . ... .. . . . 
Flow Control Range .. . .. . ........... . .. . . ... . ....... . . .. . . .. . .... . .. ... . . 
Relief Valve Setting- (V8) . .. .. ... . ... . ... . .. . .... . .. . .... .. .. . . .. ... .. .. . . 

(Six-Cylinder) . . . ... . . ......... .. ....... . ... . ...... ... . . 

1.25 gpm 
1.25 to 2.15 gpm 
1100 to 1200 psi 
1000 to 1100 psi 
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SPECIFICATIONS (Continued) 

ENGINE DRIVE BELT TENSION 

Air Conditioner, Six-Cylinder .............. . ... ....... . 
Air Conditioner, V-8 .............. .. . .... ........ . . . 
A~ Pump ( ~11 ex~ept Six-Cylinder .w I AC) . . ............. . 
Atr Pump Stx-Cyhnder w/AC (1/4 mch belt) . ............ . 
Fan ..... . .. ... ... . .. . ........... .. .. · ············ 
Idler Pulley .. .. ..... .. .. . .. .. ........... . . ..... ... . 
Power Steering Pump . ........... . .... . ..... . ....... . 

Initial Pounds 
New Belt 

125 to 155 
125 to 155 
125 to 155 

40 to 50 
125 to 155 
125 to 155 
125 to 155 

MANUAL STEERING GEAR SPECIFICATIONS 

Left-Hand Drive Vehicles: 

Reset Pounds 
Used Belt 

90 to 115 
105 to 130 

90 to 115 
35 to 45 
90 to 115 
90 to 115 
90 to 115 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Recirculating Ball 
Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24:1 
Bearings - Upper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ball 

Lower.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ball 
Pitman Shaft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Bushing 

Torque: 

Worm Bearing Adjuster Nut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 inch-pounds 
Pitman Shaft Adjuster Screw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 inch-pounds 
Cover Bolts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25-35 foot-pounds 
Pitman Shaft Lash-Adjustment Locknut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18-27 foot-pounds 
Worm Thrust-Adjustment Locknut .. . .. ... . ....... ............... . ...... 70-110 foot-pounds 

Right-Hand Drive Vehicles: 

Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cam and Lever 
Ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24:1 
Bearings - Upper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ball 

Lower.. . . .. ........ .. ......... .. ...................................... Ball 
Lever Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Roller and Bushing 

Torque: 

Cam Bearing Preload .. . . . .. . .. .. .. . . . ..... . . . . . .. . . .. . ..... . . ... . . . . 
Input Torque Over Center (Maximum) . .. .. . .. . ..... ... . ... . . . ...... . . . . 
Cover to Housing Cap Screws .... . ... .... . .. .. . ....... .. .... .... .. ... . 
Flexible Coupling to Flange ... . . . .................................... . 
Worm Gear Shaft Locknut ... . . ........ . .......... ....... ...... .. . ... . 

2 to 5 inch-pounds 
7 to 12 inch-pounds 

18 to 20 foot-pounds 
15 to 20 foot-pounds 
16 to 20 foot-pounds 
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SPECIRCATIONS (Continued) 

WHEEL ALIGNMENT SPECIFICA liONS 

Steering Axis Inclination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 1/2° 

Caster 
CJ . . ..... .. ........................... .. .................................... +3o ± 1o 
Cherokee, Wagoneer, and Truck ......... . .......... .... ............. . .............. +4o ± 1 o 

Camber ................ . . . ........ . ................................. . . . .... . 

Toe-In 
• • •• 0 •• 0 . . ........... 0 •••• & .. 0 ••• 0 0 ••• • • 0. 0 0 .. .. . .... " •••• 0 •• 0 0 •••••• 3/64 to 3/32 inch 

Turning Angle 
CJ 

With Standard Tires. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31° 
\Vith F78 x 15 Tires .......... . .. .... ........... . .... . ....... . . . ...... . ......... : . . 340 

Cherokee, Wagoneer, and Truck . . .......... . ....................................... 37 to 38° 

TORQUE SPECIFICATIONS 

Part Name Foot-Pounds 

Clamp bolt, flexible coupling, intermediate shaft to power steering gear 3/8-24 ................ . 
Clamp, intermediate shaft to steering gear .... . ... .. .... .. .... . ......................... . 
Clamp, shaft U-joint, upper shaft assembly to lower shaft assembly . . ........................ . 
Column capsule bracket to column bolt . ........... .. . . ...................... . ........ . 
Column capsule bracket to instrument panel nut to support rod ............ . ................ . 
Connecting rod 5/8-18 (to castellated nut slot) ...................... . ......... .. ........ . 
Connecting rod clamp bolts (Cherokee-Wagoneer-Truck) . .. .. . ........ . ......... . .......... . 
Connecting rod stud nuts 9 /16-18 (Cherokee-Wagoneer-Truck) (to castellated nut slot) ........... . 
Intermediate shaft to steering gear coupling (power steering) 3/8-24, 5/16-24 ... . .............. . 
Pitman arm to pitman shaft .. ......................... . ....... . ..................... . 
Steering bracket to frame 3/8-16 bolt (CJ) .... . ......... . .. . ............. . ............. . 
Steering bracket to frame bolt and nut 7/16-20 (CJ) ...................................... . 
Steering bracket to frame 7/16-20 (Cherokee-Wagoneer-Truck) . . .... . .. .. ........ .. ......... . 
Steering gear to bracket - all models. . . . . . . . . . . . . . . . . ........... . ..... . ................ . 
Steering wheel nut (CJ) .. ... . ......... . ............. .. .. . .......... ... ... . ......... . 
Steering wheel nut (Cherokee-Wagoneer-Truck) . . .......... ... .. .. ....................... . 
Tie-rod clamp bolt 5/16-24 (CJ) . ......... .... .. ...... ..... .... .. ....... . . . .......... . 
Tie-rod clamp bolt 3/8-24 (CJ) ................... . . . . .. . . .. . .... . . .... .. ............ . 
Tie-rod clamp bolt 7/16-14 (Cherokee-Wagoneer-Truck) . .. .... .. .. .. .. .. .. ... .. .. . . .... ... . 
Tie-rod stud nuts 1/2-20 (CJ) (to castellated nut slot) ... . ............. .. . .. . . .. . . .. .. .. ... . 
Tie-rod stud nuts (to castellated nut slot) ........ .. . ....... .. ... ... .. .. .... . .... . .... . . . 
Wheel to hub nuts ( CJ) . . . ... .. ... .... . .. ... ... . ........ . ....... .. .. ... . .. .... . . . . . . 
Wheel to hub nuts (Cherokee-Wagoneer-Truck Models 25 and 45) .... ... ...... . . ......... . ... . 
Wheel to hub nuts (Model 46 Truck) .. ... .. . ..... . .. . ... . ... .. ........... . ........ . ... . 

25-35 
40-50 
45-55 
12-17 
15-25 

70 min. 
25-35 

60 min. 
15-25 

160-210 
35-45 
60-70 
60-80 
60-80 
32-38 
15-25 
10-15 
20-30 
25-35 

40 min. 
60 min. 
90-11 5 

65-80 
100-1 50 
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~·------------·---------------------- --- POWER STEERING 11-55 

J.25194 THRUST BEARING 
ADJUSTER WRENCH 
(2 • 3/4" X 3 · 1/4 "1 

J-8947 PISTON INSTALLER 
(POWER STEERING) 

J-6217 OIL LINE CONNECTOR 
(POWER STEERING) 

J-7539-01 RACK PISTON SALLS 
RETAINING ARBOR 
(POWER STEERING) 

J-23074 STEERING 
COLUMN HOLDING 
r-IXTUAE 

J·25115 STE EfHNG WriEE l PULLER 

C-3780 WORM SHAFT BE'ARING 
CUP REMOVER (MANUAL STEERING) 

~..:~~'·,i',i,;,;,.:~·.i :!·~; .. , : .• , .. ".~ .. , ... , 
·,, 

J-7754 TORQUE WRF.t~CH 
(0- 25 INCH POUNDS) 

J-1614 PITMAN SHAFT BUSHING 
REMOVER AND INSTALlER 

J.25163 STEE RING 
WHEH PULLER 

J-7624 ADJUSTER 
PLUG ADJUSTABLE 
SPANNER WRENCH 

C-3777 WORM SHAFT SEARING CUP 
INSTALLER (MANUAL STEERiNG) 

J·23600 BElT TENSION GAUGE 

J-7171 PITMAN 
SHAFT OIL SEAL 
INSTALLER 

J-5781 PITMAN 
SHAFT 01!.. SEAl. 
PROTECTOR 

C-3a15 SNAP RING 
J>l..lERS (INTERNAL! 

J-7017 WORM SHAFT UPPER 
OIL SEAL INSTALlER 

J-5168 
ADJUSTER PLIJG 
OIL. SEAL INSTALLER 

J. 2~l<!.C:~ I UI~K Pt,A:r f: 
<::OM~'~Ii$SOI1 A~JI.I 
SNAP f?.lf~G INSTAL.Lf.-fl 

J··6657 PtTMAN SHAFT 
NEEDLE BEARING REMuV!!P 
AND INSTAllER 

I· i.::":~\.,7:~ !it~ P :""': 
n..I~E IN.S,"j'A!.U~;.{ 

J-6219 l'ITMAN 
SHAFT Oil. SEAL 
II"!Sl'AllcR 

·.~-::t:l't:~·:~~:: ~i ) =~ i-'·"f 
"PJ'i.H! HL::MOVl'.l'-

Fig. 11-93 Steering To,Js 

J-6222 ADJUST F. f{ 
PLUG OIL SEAL 
PROTECTOR 

J ·1586-01 PUMP 
SHAFT OIL SEAL 
PAOicCTOR 

J-21654·1 PIVOT 
PIN f'Ut l.ER 

(·~·~·;·.' l 
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SUSPENSiON 

fl'oge 
Front Axie Windup Conlrol Device .......................... i ·J-2 
General ...................................................................... 11.···; 
Leaf Spring Application Chart .................................. 12·6 
Shock Absorber5 ....................................................... 12·3 
Shock Absorber Application Chart ........................... l 'l.··•.;. 

GENERAL 

;\II vehieles have !-.Wmi-elipti<:al le<if ::\prin:;.<s and (k,n
blc-aet.ion hydraulic :,<hock absot•bers. A fnnH a:<l~ ~Ul
hilizer i~ stand;ml on the ~000 GVW {{ \1od!>l4ti Trndc 

USOl T ~Si'RING CLIP) 
./~ ... ~ ... , 

I . 

~r; 
RE...,UNO CL" CEN"~ ~ 
~ ~(1 

~~ .... ··· .-~ ~ 
. 41; 

Q .. ' 

,.) ~ 
SPRING ~ 
BUSHING 
ISilEN"f 
ULOt:.Kl 

Fl-!t)N·;· Sf'INIOG 
NO.1 U;Af 

I' H()Nl SPAIN'; 
NO.2 !..Eii.F 

•J·i;OI..: 
-~;. !'lA 'f" 

r:~~;,a-

Spritt~4s ...................... ., ... ,. .......... .......... . ..... , .......... ) '2· i 
Spring M~•Jnt~d. Ab:~·{f~ th!.;! ................................. i'.~-5 

Spd119 l\l\¢•.mt~d B~:h:•l!. Jhit.' ..................................... 12-:> 
Stob.Hi1.:~r BCt~ . ...... ....... .... ... ... .. . ........................ !.2·4 
lc.rq~l~ Sp-<~f:\~t<:•;Jt:M'l., ............................................ l~-6 

SPJHNGS 

E-: pt~it.~g;·:J .. H.!'<? rr~~:.ulr;:.-::·d } ~·~ ·r·a! h: .. i. t·;j tr·t:. :h·::J. ~·n~~ ") ~.~j~~ rail:~. 
'fh.:: fr;.t\Vf.trd f!nc( of ::h·~! f ;·cr:.l1. ~~~· r-: ~~· ~}~ ::;. nri l;~;. f• z:-~·:.nT {~~.H:: of 
t!H~ rt:a.r ~~~:p~4iHR~~ ~arf~ .at·~i~:eh.,:-.d ·t .. y p; \·q·tin;·.~· ~h(~tr~k}{:~~ ~ r~ i:hc 

· ..... ·- .. 

I 

t r: .~~ :~ ~;~.: ;;.:-~ ~~·;t'_:; 

SH(:~(;;J~i. r fnfi;H:' i'ft.; 

······· ... 
····· ...... ! 

,... ,. 
......... 

' 

"·-··.tri 

I. i e .. _ 
. 

·····-. 

······· 

r: n .. ~···· 
!;Ho.:·t, 

':ilf:• 
:~:r 

II 
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12-?. !i'.J5PfiNSION ·------·-----------------------------"1 

LEAF SPRING 
SHACKLE BUSH ING 

~~ 
FRONT LEAF 
Sl'RJNG SHAf:I<LE 

U·BOl T TIE PLATE 

REBO\JNO Cllf> J4263J 

Fig. 12-1 Front Spring and Shack Ab!.orber- Cherokee - Wagoneer-Truck 

frame. The opposi1..1~ l':nd:::: :Me att .. dw.·J !..!) ~hed pivot 
poimx on tht franHL .. '\ll ~prin~~ end:; h~.t"1'~ :>iif~nl bhH:k 
type tnhb(:r h~il:ih ing.: . 'flwsc rnbhe1.· bt\shing~o; s.hou.ld 
neve·r be lubri•~atcd .• 

All front ~pring,;:. ~r~~ •nmmted br·!.o~>t the axlr.. Chr:-o· 
ke~, Wa.~rmecr , ::.to<.i Tr'.Jck .Mndd;.; use t:1.pe:~d lear 
~prings . Th~;;t: h:~ave~ :.l.re rrt<;t.k of' v:.tr;·!ing ~ hkkr: e.ss 
st1)t:k V1 pn;vide iit "i.t r it•d <h·t'ler.~tl(IT.l r~,u:, a . ., the :'!pti n¥, 

operate~ (fig. 12··1, ··.2). 'flH~ t.i:;;qn,:~r ~!'pl'lf~f~ :;.~cti<liiS dt~
flf:c:t wii,b l~:o.~ pn:~~-~u r•: ·i.ht.~,; !;hr· 1 hic-'k.l)'t• seciDmt, ::..o 
::mu•)th rid•: and b:t~.Jiirig '~'•·P~1city an .. pr,:;·.~iHl' -;<:1\.h•JiJ\ 

.1\.ll r'-~:.t:r :;p~"inf·!,~ (;xt~E'.O t t:.ht'i:: f! (:['. C:J r:1·:~dt'!:~ C:.t'5 

;rp:.un r.ed a:tov ~.~ ~.l :t~ ax! e. A~~ J.: . .r ;~·~,~~d.f~l :~:pri nf.!!!.' ::ere 
:;t.~. ~~· k~(j• rn 1} .~(..\.· !(· t·~f :-;jJ ·r·in~:~ :·: <f1.~; . t?-;~ ·). ~~~r..·::,· .. e r{:ar 
s;: .• :~·ing·H (rn (:hetf;l\'.t':t':, \,".J· ;"~!"!"-~nr..:!~."'~ ;,ti'.;\~i Trt.:ek )1o:i~.l~5 .:L'\:'' 

:!:r.a.<'ltt.)d~ 1:: ~~ jtj-:e,~J ... ~prin~{s=. \: .. r;·t. ·:1 \~(_, tr· ,..,. ::\ .... e t;.:.'}.:·f:r'~r"!, ... f••().f 
Uig. l2-·t. -{Ji. 

'fht-:t£\! ~\.:··in~~ ;it'·""! f.'.. !. :a~; ~ ... ~{( t:'i ~ h t: !!Xi~ r .. y l_!-b';.: t :; 
{<;[,ring t:hr.;s )= ~pr )lig :.hdd.' ~~! i. t~~idt'<l ':I ) t hl ax}t:.!-; l) ~'ld 
1 i--bo1r. t.!e ·pli!tt:; .. TtJ.(~~: :.;} o•tH r:•:." rhu~k\-'6 ~~t ,~,t-~h v~b
<~~r !r'.s ~ ·:·~~·.~.:ir::.n .. ~r.ir.~ft:t~n r~~~~ ·,· ,· ·~.fi .1Ji;,: :~· -;q ,.·r_::. t (f ::,q; ~.) ~~;.:: 

f't'tt:,H .-p~.'~hl~i-:· . .:i"ld :h:· J /~{; . · iG~~:.J ~·:• ~1.1.:~·~ .f:, i.C •)6 t,):::t,· ~:·.(Y::iC'·~~.~i 

Spring ecnt.cr.-bolts are u:;cd to align and h (,]tl the 
J r:.rn c~ of the spring In po.'liti()n. as we II as to prevcn t 
ilhifting on th~~ nxk. The :-~pringB 3hould be examined 
periodically for brokrn ()f Bhift(~d lraves, and loollc or 
missing rebound clips. 

Spring:; 1\'it.h shifted !eav('~ do not have their normal 
~t~engtb. Missing !'ebound clips pennit the kavcl'l to fan 
<)•Jt :=tr.d ean cause leaf bn~aka,cre. Rr(Jken spring lean·s 
may ma!'e th~ . ..-ehiele hard t'(> hanr!le or J)er rnit the 
E.<Kk;o;: 1.0 Shift. I.ILJt of line. \o\'!:alWnt:d Springi:\ h!'(•ak t:Cl.5l· 
!y, c:~tll~ing diffk:uft.r in ste(•riug. 

FRONT AXlE WINDUP CONTROL DEVICE 

A ~:l''Jrtt a:J:1e ·.vindup r:oHf.r~.,; fh,;,·k:P. ;~ used fJn Ch~J.'to· 
Ke>!, \i\'<\gonet:r, ar:d ·rr:Id< :.node!s. The {·onlrol (k·:ice 
f·Nt/'\ist~ cf a ~t~mlpt:d in·a(~kf:t with:~ !'<quart.: ntb~~r pad 
iJ:"1:ixed tc' it. Tbe hr~.cket is att.;Jchi:d t~) the inner sidf of 
L~f· righ r. fr11.m1: rail ~u:ljacen ~ to an(l aprm;.xi:r:ale!r se'.·
':~H ;r:dl<.:.~ aiJoll"'~ :.c.,~ rr•).-:.t a-x le ~<tn:ier hom~ing. l'Juring 
~·f:~:t~t'!' :.,pera.tiom. \\.·hen extr;::mf: ;; [.Iring defl~uio.~; and 
tr:.Jnt <.t'i::k· i.n..'h:-l (•1;.-:"lir"~'. ';h~ ,:nh1'1':r pa•:! 1.111 tht- <:Dntrol 
{.'t;~l((i•:.:.t;~ ·~h (~ p·.;.f~ t}tl t.h(· f~y·;hl; (~':-").1~ i-F}:i].:;~::~.g" ~!f:.d pt·~~'-"e;.!l~J:f. 

~~{.(·: ... ~~'·\i'.···; Tr· ·.} \'~! 1H<·..;r:t. c~: z~~f· h~J tu:~if;.g. 
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,.1--·--·-·-·----·····--·-·····~--·-········ ... ·~--·· .. ·········· ............................. ¥ ..................... -~·-·-··----SUSPENSION 12-3 

REAR SPRING 
BUSHING (SilENT 
BlOCKl 

SHOCK ABSORBERS 

U·fJf..lL T 
ISPBII\l(l eUPl 

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

-..~·t· 

Ctt>Jn:naolT ~: " ~ " ... , I 

U·SOi..l 
TIE PLAT& 

'· ; ........ f 
'r 

i. 

I 

l{t_ 
~ ...• -.. 

rl'he h.vdc;;.:.l.i iic' di ''':'(:\ .;.~.:-t:·:\~) !3hock :'! bi$•)i'k?-r'~': r::•(:'l :.:t•'l 

.Jt:f.~Jl ·.<·II iclr~:~ arc ~~~;-;;igrwd to F.h.sor!J n01~:h q.~ ".'''.! d <' ,.,;, 

do·;,-;rnnud m;)t:inn. Ttl<! 1 .• :pper N1•.i::, ·:...f tL-: ~~!t .. •d-: :-~r<~ 
~~~lO"l~:i. f.o the \,.•..'.~ri(·.l~ ·!~r~llrlt~ ':~df.~ r'::;~.•r~ ·.!;i~J. uu:· .. nit .. iL~·~ 

b!·a.crket.s ~-ti'r:'~ pin~;, 1''h(~ !;:>l.V·:·.r t,).f1t:.~·:: .. ;.;)·(·~ :·.u~ . ..-~f:'.1··:·:d ~:t.·· th1.:! 
:>-pri.tlg:S cu· a:~.h• Hubh•~~ i:·tt.~hh!gF m•e ;r.:;;-:;.!led J.r~l.'-;•:.::" 
tb·~ tnr·}.•nt·~jg· p?.~;~·. ~-.~~ .. d ~.hcte.~·~ .f~-~-~~::::. ttft;vt.::rEBt.li f.:.:· thi:: 
b1.:·0h~·ng~ i,;.:. i.~~':!/)l' !t:·~·t~ by f·'i::Y~~.n.~~· ·:yi ~~·~.e ~-~· bt~t·~r. 

Sfi 'Ut.;a~: ~:~! g: u··31.~.a i l·;.: 'it·-~··n:!·r-:~ ·1,., i:..:~r.{ nin\··~:~ ;~i;.l"::C ~ ~ ... 1 ~:f.~.~~ 

.. ,_ 
····· 

.... , ... 

. , ... 

RfAfi LEAf SP~!NG 
(MAf~J; NO. > t..EAF 

RE.l\n LI~Jl.f' SPRIIII(3 
N.Cl. l. lEAF 

REAR SHOCK 

/ 
J42638 

plr-1::" b: I. •.<Tf~n tht! ·,·;rhlwr :,JlY, h:ng:-; ;;;.nd ~}w nv:tai parts. 
'fh·~ :;r.;r. f~<:~!•in~ rrJd.)-' lh· <.~ii·.t: i··,~;.ic·d ».-' P1;;,t:,ng th~ bush· 
in.~:·: ~:r!->::: -~~·;v;>.l.et· ;••:e:<'. !il'~~- T!1.i:~ i.:r ;(C<~-omp!j:;hed by 
ri?).,~:,~lr ::~r. :.h: k:·:-l:r.;::::• Do ~Hi~ use G!~twrai iuhrieant to 
!·,-,.n~~.~\-~~ ;..;:~r~·t .. ~-.k :·~.:~ ~t ··.~~:H~ d.et•.:sr~·)'f1.t.·~·:. ::i>:\ rahher. 

•· .• ~·a.~~· :~~fJ.·:,.,::~J·:. ~:·.:·::~~ol·b(·L·~: '~·'"·~-~ r;.·.)t t~~·~:q:~.rt'J~~ and nor arl
.l'L~wi···le. l.f tr,mh!;~ ::•.'·'•'·<-::.>{.\~, Lhl' ;;h:·rk mu::;t lit~ di~card
·\.:i Hl\1! l'(;j~);~;-.(~d 'IO'I:h ~~. !~~:·,t· ''!~;,:. jf :). ·::>hD(:k i~ t'N~li)VI?.'d 
fr..::.:.:r: ~-ht·· ·~.-~·it:·~~ .. :? .~~]r) ~.rP:n.~~l·~ l'ti.J3~d'(:~ do·v,·-r~ ~t v.riH }r:.~t~ its 
~Jrirr.:,.~! ;.~nJ bt~·.'oJ-r·,.F ;T~ol-l~: .. r::i.t:O.:t;· l'n t~~,.~r ~; l!nt·~..:- ho~d rt ,n 
:.';.'1 •JfFi~~ht !)'J'!i,! :<•t1 ~~-ll(l ·;,,~:..:·k i.ho?. pi m:~:er :q·, and down 
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12-4 SUSPENSION----------------------,.. 

.···· 

...... ····"' 
.. .. 

REAR SPRING BUSHING 
(SILENT BLOCK! 

REAR LEAF SPAING 
(MAINI NO. 1 LEAF 

REAfl Si>RING NO.2 LEAF 

00 ____ ..,. 

CENTER BOLT 

........... REAR SPRING HANGER 

REAR LEAF 
SPRING SliACKl E 

J42639 

Fig. 12-4 Reor Spring and Shock Absorber - Cherokee-Wagoneer-Truck 

PACK THICKNESS 2.143 CENTER BOLT REBOUND CLIP 

/ (MAINi NO. 1 LEAF 

J·4 2640 

Fig. 12-5 Rear Tapered leaf Spring Assembly-Typical 

the fu ll t ravel four or five time;. ro d~t~rmi rH' •vheth1~r 
a<:tior. i::; positive •:Jr frmlty. 

NO'fE: Th·:. .<:htJ(.k .~tem i.:~ ·' 'trtO(J(,hiH muchirwd to 
u~l)1'k Ocmu.(!li (t t,:oh t -sr:~d i1;. ~h~, 'll·J!pe:r ~:: ·,td, !i' the p1.;st1.ni. 

lJt.1 n~)t Y'l'>·u.ph1;·,; {h.~' ~t~>r.~ ·;x,ith. p!ien-1 \'1?' .o::·iHI. ii.ut t<l(,[ :i v..r·. 
h·t!l n?p(w-c·me;?.t (:.:: (f/.;;8 wi/J .),·;.: t-•v)_'f th"? ((.ti:;(;(i ;:r;:o.!:$~ ·~{ 

tf, e ~~ ~?td. 

Replacement 

Th<· rubb(~.r t••.1~hin~:,'l:'i anr! ~hvci{ ~~r~~s 3.!'<~ hl'ld ;n plat (· 
011 the ruvuming pin:= by :::. EM '.•.-·~;~.:,~ h '.!r· a:·:d a lodmut. 'l'o 
remH\r: <.\ r:;hr;d.:, fir::rt r·:~~1W'i"- t'":e I•)J:.k!T~ns :,~nd w;:t;;<hrors. 
"I'!Jt:•n ;:.t.11l t:hr f'ilnd:. •::,'(i!.S ~·n•.l rut-·bi:'t bnfih i··~~:.:; fn.·r~·, tii<' 
ml)u!J t.iug pin:; 

To install a shock, first install the rubber bushings 
and 3hock (~res un the mounting shafts. Th~n install the 
wa~h(~l's anfi lockr.uts. Tighten the locknut~ jo:ecnn>ly. 

STABIUZER BAR 

Tht' stabiliz•~!· fon the ~!. ,del. 4il, ~f)(}(J GVWll Truck) 
e..>: t.ends <~crow~ the f:ron r ur.dt r:;idt~M ni t.he fra:.ne, and i~ 
'4~c:n~·;d tr .. the ri~ht: anrl ldt fram1~ rail~ by hnlted 
damps and rubber bn:;hing.-. (fig. U-t~). Thf; endR. of tlw. 
tll.'l f e Xf;(•.nd ~·,:•a.rw·;:~rd t(l a rJ(Ii\t tiOJ\ id<()V{:: tbt) frl,l\!t 
;~pr.i:r:~& f,:Jd <•N !.~~:n'.')t~;:. i:~.d ~_._, -::hf, ax.k ;;,nd ~~pri~;~r:; !ly 
1.\V(l r.ubb<Jr sh<xk mn:.w'J <d. ('OOllc t ling link~ ifig. 12-7). 
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"1-----------------------SUSPENSION 12-5 

; .; 

/ •. 

fig. 12-6 Front Stabillozer Bar, Model46 
8000GVWR 

J4264l 

SWAY STABILIZER· 
TO· FRAME CUSHION FROI\IT SUSPENSION 

SWAY (BAR) STABILIZER 

CONNECTING 
LINK PIN 

~ 

CONNECTING LINK TO 
SPRING TIE PLATE BRACKET CONNECTING 

LINK J42642 

Fig. 12-7 Front Stabilizer Bar, Mode146, 8000 GVWR 

Exploded View 

SPRING MOUNTED BELOW AXLE 

Removal 

(l) Rait:e vehide, and ;;upr,on axif:. 
(2 1 Remo':<: lJ..I.H.ilt!'l ~ :;;pr in~~ clips) a ~d C-1;olt. l:ie

plat!:. 
I}) !Ji!':wr.nt::i~: front P.tnd l't'~J;· t~nd~ r.)i ~prin[. 
(,~) H.~:ruov:·~ ~.prin~~· 

NOTE: Spring can be dr:o;as sembled by n·rrwving 
sprin,r; rd:,rnwd dips ;:.nd Cf!llter bolt. JJn!lhin.,S!!I can be 
reph<et>d by pressing or~ I old htt.<:hing.;; and insta!Ung 
nero o r:P..<·. 

Installation 

(1} Position sprin~ to v~hic!e and in~t:all but do not. 
tighten bolts. 

( 2) Align spring w:it b center bolt and in~ tall tie
piau• and U-bolt:s. !See Specifications for torque 
requinmHmts.l 

un Ht~l!JOW: :l:'<h:; '!Upport and low~~r vehkk 
( 4 i '!'!~hten pivot bolt8 with weight on springs. 

SPRING MOUNTED ABOVE AXLE 

Removal 

(l) Hail-:e n;hid:. a.."ld snpport frame ahead of axle. 
(2) Remo-v1~ w·h(•el. 
<·:i} Suppmt ;.r'l:\(.~ a~:~embly with jaek. 
(·tJ Remove U-holts (::;pring dips). 
15} Remove parking brake cable clip (rear only). 
(()i t~ndip axlt~ vent hose from ftame ilcft side), or 

n~move hrake 1'-fitting bolt from a1<.le (right side). 
(7) Hemovt~ low<.'.r shock boiL 
(8) Disconnect spring from pivot bolts. 
(9) Lower axle enough for spl'ing to clear backing 

plat<.>, and n~mo•.Ye spring. 

NOTE: Sp·r£'·'1.1 c1ln be di.'l.~ll.$!!em bl.ed by r!!movin.g 
spring r-ebmw.d. diJJ.~ a:nd tenter-bolt. Hushing con be 
l'ep[tu:ed l;y ])1'e:;.<;i,ng O'Ut rJld IJ·U-'3}JI;f/(J8 fJnd installing 

Installation 

(l i Position spring: to frame and in~tall bolt:-; and 
nuti-0. 

(21 Raist! axlt>, align 8pringeenter br1lt, install L!-
bolts. 

l;-~) Rt!emmtx:t shoek. 
(-0 Ins taU parking bralw r.ahle dip. 
(;)) Rec:onnect T-fitting (or axle v(•l!t hos(~). 
IG) lm•t.alJ whH•L 
!'ii Lr.l'.\.'H vnhidf~ 
(f;J Tighten piv;:.•t boit::;. 
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12-6 SUSPENSION----------------------,.1 

LEAF SPRING APPLICATION CHART 
FRONT REAR 

NUMBER OF 
LEAVES 2 2 3 7 9 10 2 2 2 3 5 6 

PACK 
THICKNESS 0 .916 k!.962 1.374 
(INCHES!<!) 

1.324 1.370 1.500 2.143 

DEFLECT®N 220 260 330 190 210 270 260 300 340 510 155 230 RATE 230 

MODEL WIDTH LENGTH 
!INCHES) (INCHES) 

CJ-5 STD OPT 1-3/4 39·3/4 STD 

CJ·6 STO OPT 1-3/ 4 39·314 STO 

CHER 
1 STD OPT OPT 2-1/2 

WAG 
47 STD OPT I STO 

J-10 TRUCK 

25-5200 GVW STO OPT OPT 2·1/2 47 STD OPT STO 

25-5600 GVW STO OPT OPT 2-112 47 STD STO 

45-5200 GVW STD OPT OPT 2·1/2 47 STO 

45-5600 GVW STD OPT OPT 2-1/2 47 STD 

J·20 TRUCK 

46-6500 GVW STD OPT OPT 2-112 47 STD OPT 

46-7200 GVW STO OPT OPT ! 2-1 /2 47 STD OPT I I 

46-8000 GVW STD OPT OPT 2-1 / 2 47 STO 

G) TAPERED LEAF ONLY 

® AMOUNT OF POUNDS PER INCH REQUIRED TO DEFLECT A LE AF SPRING ONE INCH. 

SHOCK ABSORBER APPLICATION CHART 
PISTON DIAMETER 

1 1 1-3/16 1-3/16 1·3/16 1·3/16 1-3/ 8 
(INCHES) 

EXTENDED LENGTH 
17 18·3/8 16-7/8 17·3/4 19-7/8 21-3/ 8 17-7/16. 

(INCHES) 
CuMt'RESSED LENGTH 

10·9 /16 11 ·1/4 10-9/ 16 11 12·1/ 16 12-13/16 11 (INCHES) 

MODEL FRO NT REAR FRONT REAR RE AR FRONT REAR 

CJ STD STD OPT OPT 

CHEROKEE 
STD STD OPT 

WAGONEER 
J.10 TRUCK 

STO STD 
25-45 

J-20 TRUCK 

46-6500GVW I STO STD 

46·7200GVW STD STD 

46·8000GVW 

TORQUE SPECIFICATIONS 

All torque values are given in foot-pounds with dry fits unless otherwise specified. 

Shock- Lower Attachment . . . ... ....... .. .. . . .. . ... . .. . ........... . 
Shock - Upper Attachment ...... . . ......... . . ...... . ..... .... ... .. . 
Spring Pivot Bolts (Silent Block) .. .. ... ......... .. .. .... . . ... . .... ... . 
Spring Shackle Bolts (Silent Block) . . ....... ........... . . ... .. . .... ... . 
Spring Shackle Bolts- J-20 Truck . . ................... . .... . . .. .... .. . 
Spring Shackle and Pivot Bolt - Cherokee-Wagoneer-Truck . . .. ... . . ........ . . 
Spring Hanger Shaft Nut and Front Shackle Shaft . ....... .. . . . .... . ..... . . 
Stabilizer Bar Mounting Bracket to Side Rail ... .. .. . .. .... . ... ... . ..... . 
U-Bolt (Spring Clip) . .. . . ... . ........... ... . ... ..... . ... ... .. .. . . 
U-Bolt (Spring Clip) ... ... .. .. .............. .. . .... . . ... ... ..... . 
U-Bolt (Spring Clip) .. ..... . ... .......... ....................... . 
Wheel to Hub Nuts · CJ Models . . . . . . . . . . ........ .......... . ... ... .. . 
Wheel to Hub Nuts • Cherokee-Wagoneer-Truck .... .. .... .. ..... . ... . . . .. . 

t O 

276 

OPT 

OPT 

WIDTH LENGTH 
I INCHES) ONCHESl 

1·3/4 46 

1-3/4 46 

2·1 /2 52 

2·112 52 

2-1/ 2 52 

2·112 57 

2·112 57 

2-1 / 2 57 

2·1/2 57 

2·1 / 2 57 

J42643 

1-3/8 1·3/8 

19·9/16 21 

12-1/16 12-13/ 16 

REA R FRONT 

OPT 

OPT OPT 

OPT OPT 

OPT OPT 

STD STD 

J42644 

Size 

7/16-20 
3/8 - 18 
5/8 . 18 
9/16- 18 
5/8 - 18 
9/16- 18 
5/8 - 18 
7/16- 20 
9/16 - 18 
1/2 - 20 
7/16 - 20 
1/2 - 20 
7/16- 20 

Torque 
25-40 
15-25 
45-65 
50-70 
45-65 
50-70 
45-65 
25-40 

85-105 
45-65 
36-42 

90-115 
65-80 
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13-1 

HEATER AND DEFROSTER 

Page 
Cowl Fresh Air Ducts ............................ 13-1 
Cowl Fresh Air lntake-CJ ......... , ............. 13-1 
Description ........ , ........ , .................. I 3-l 
Heater Control Panel ............................ 13-5 

FRESH AIR HEATER AND 
DEFROSTER DESCRIPTION 

The fresh air hear.er and defrostt!f t'ystem is desigued 
to pl'ovide fresh air ventilation for summer driving or 
fresh heated air wit hill the eur for winter oriviug. 

COWL FRESH AIR INTAKE 
CJ-5/CJ-6 

The body ventilating sy>-tem incorporates tht~ use of 
an air intake ';en til a tor g-rillt~ lo(:at.ed on h)!-> of the cowl 
panel (fig. J:1-1). The air entering the intake ventila
tor grille flows through a duct shroud and hose which 
guides the air into the vehide. A wing do1)r in the out
let assembly of the duct shroud r~gulate::> i.he flow nf 
air and is r.djust.ed by the use of a cable ('Onrrol 
mounted to the underside of the .imnrument panel to 
the right of the fitenring column. 

Water entering the air inlet grille flow!'- down a rub
her drainage hose under the instrument panel and is 
di;::charged throllgh an opening in the dash paneL 

COVER 
SCREWI6! PANE.L 

SCREW(6!~ 
~ ~GLE X . I'JUT 

WA~HER --:.~.: : ~...,.~~..., 

HEATER TO AIR 
DEFLECTOR OUC'f 

i 

Fig. 13-l Cowl Fresh Air I ntalce--- C.J-5 1 CJ ·6 

Removal 

( 1·~ f~~{~ri: G'+'C fre'~ b c. ·;r ·c~·, t i:lk~:· ·::.y~ tetL b."· r(::tr1·~~'·/H'(.~ 

fn~!'h ai..r ttf.'Fitf~r and ri~~fr!l!'.ter. 

Page 
Heeter Control Switch and Cable Replo<:~ment ...... 13-5 
Heater Core ....... , ........................... 13·4 
Oper-ation, .................. , .............. , .. 13-1 
Servite Diagnosis ............................... 13-4 

(~) He.move scn~w~ from air intake ventilaLOr grille 
loeated outside vehicle un top nt' em-..· I and remove 
gr i lie and scret-u. 

(:11 Push down on ventila.tor gri(l.e dntt shroud 
and remove ihe r,hroud from bent)~~~ h rlw instrument 
panel. 

(4) Pullout duci. shroud hose from shroud and n~
move. 

(i:,) H.emo\'e screw from hHse clamp and remove 
drainage hoHe. 

f6} Remove the cab.le from wing door. 
(7j Hemove uoit and clip from mounting bracket 

and remove t~able trom dash panel. 

Installation 

(l) InstaH cable to instrmr.tent panel and wing 
door. 

(2) Install drainage hose and duct shroud hose to 
ventilator durt shroud. 

(;ij Place duct shroud in position under instrument 
panel and, using~ watNproof sealer, mak.; a positive 
seal where the cowl meta.! meets the shroud. 

(4) Pm;ition scr~en ancl grille on (:owl panel and 
l'.e<"ure the vemilato; duct shroud to the cowl with 
Herews. 

COWL FRESH AIR DUCTS 

Cherokee-Wagoneer-Truck 

Fre!!h air duct~ ar{' loc1ned on the left and right side 
rDwi trim P<l:.ds (fig. :;:;.2). Fre~h HiT enlering the 
eowi ail' intake chamb(~r iR diredr.d i.o dw dud:-~. 

The cunt.n.'i knoh~ i"or the dw:ts are lnca1ed on 
both s:de!:! of :Jw "'·e~:rir:g roh:nnn. Th{~ h!ft knob con
trnJs tht, ldt dut a::.1d !he ~igh! duct tt; cont.rollNl h~ 
tj·i~~ righ~ kr .. cb. 

HEATER AND DEFROSTER 
OPERATION 

Air cirn:intion c•t thl• heal.+n ar•.d d•'fro:::te.r unit i~ 
&i:t.:nmp!isrwd hy iFit' of h : :~ \'l>lt fun nH:tor (fi;.:. I;). ;),J, 

~)iJ.~.~~::d.-:"~ :·l·;·~ ~·4· cc·:n~.r(tJ}(•(! hy· :., rn:,~~·l-rt•.d; \1f:'i\1:" (~(JrL!~r::.•l 

;:t th"' c.r lV! <.:rdd.s ( :t;,. 1: and b·, rh~ I-I F..\ T bu; r t>n on 
C'h("rolwe, \oYagoiWE:r, and Tru<:k \1od"'l:5. 

II 
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13-2 HEATER AND DEFROSTER----,----------------,.. 

Fig. 13-2 Cowl Ftesh Air Intake Duct and Control
Cherokee, Wagoneer, Trock 

Outside air drawn into rhe vehidi! by the full mot(or 
is forced through or around t:!w heater core. The l'lir 
passing through the he a t.er con' is hen ted by t h(• hot 
circulating coolant from the engine. Th11 (:old or un
heated air passin~ around the c;ore ij.; thm1 combined 

CLAMP 

q,.. 

CLAMP 

ClAMP 

DEFROSTCR 
HOSE 

·./. 
~· 

S~AI. / 

wi.i.h t.he h?at.ed a.ir and d.iH,r:buted t(• ::.he ddro~tt:r 
nozz k:,~ and ;or tht~ floor di ffuf'C'r. 

Tile h(•:-lt..t:!r an.d defrGst('r ('•)rli J·(lls :t rt• me> tJn l.:cd in the 
~witch pa:rv:l ()!I the in~l.nn~h>.nt p&nt"l. A ~nnlti!lil~i:-if.m 
~~-·!~c·h rnoun::;.e,.i in th(~ ~lNirl.:h pHll(·l ~Jra~r~iV::·::.. the 

CJ-5/CJ-6 Models 

Tht~ }water and dt'fro:.te:· <·on1.rols 1'rm~d.sr. nf pur;h. 
peH knobs kn·aled on the !wa1 ~.r tonrrol panel in !h!! 
ctmt,~r •'ft.he inst1·ument panel: l:) .. t). 

Th£! pu~h·pull kr.ohl'! control the dt1n1JIH!< in tht~ 
h(•atE>r/def1'0st:er hou~i ng::.. 

Th~~ tt'~mpernture control cabl<·) opernles the bl.end
air door in the heoter dud din>.eting the full stream of 
air th1·ough Uw heater core when th"'l controJ is pulled 
out to the maximum heat position. When the control is 
pu~hert into the off por,iti<m, thC' bkmd-ail· door directs 
th1~ air around the heater cor~ ifig. 13-;~) through a 
bypass and thB air i.s not heated. W hen the control 
is hetween these two pn!'litirml:l, ~<JritO of the air is 

.. ·· 
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~·---------------------

ht~dt~d and ~emu: ol' the air byp~!f:;St~:< the hl~fltH. The 
(:ool aix and wm.·nl :-.~iran~ mixed in the tr~n-:;ition duer 
;md the de~ir~d t.etH(JCJ'ature ohtair.wd. 

The dr>fros!.t-:!' c<mtrol. (•p .. 'ratE-!0. on thn same prinripot 
in that the ·~onnN:l.i.ng cahl~~ openw~ a dau;per door tr.• 
vary llu~ anHmnt of air pa~>tdng to the defro.!>~er <mtlets. 

The blower 11witc:h has thn~e positions: OFf', LO\~-' 
and HIGH. It reguiates tht' amount of current 
going tu the blower motor through a fixed re:;i~tance, 
thereby regu l;; t iug the blower fan ::;peed. 

Cherokee-Wagoneer· Truck 

The TEMPEH.A1THE lever toll the heater control 
panei is t.'on.occtcd hy ll cable io a hle.nd-air in the 

NUT J426J2 

Fig. 13-4 Heater and Defroster Contro ls-·CJ Mode is 

DEFROSTER 
NOZZLE 

GROMMET 

FIHING SPRING HOUSING 

VACUUM 
STORAGE 
TANK 

HEATER AND DEFROSTER 13-3 

heatt!.l' core duc-t. Thr· ble.r.d-:.;ir d(•m· dil·t~cts t.bt., fu:! 
l1ir t~.~rE-am ihrNtgh tbt-1wat.eY cm:e wbt:n tlH:' wrnpt:.ra
tll re lev£•r is on tht-:- warmr:·st t.en:per:H ure position. 

\\'hen th!"! LC>l.np<>ral.:!f~· lovl"r i,; \•n th.:~ cook.>~! pr.;si
hon, tlll': hknd-air !h>M dirt:ns the air ~tn!~tm around 
th~ htoater con~ (tig . .t:J.f,i ;md tht: air i,~ .not. ht'atcd. 

\Vhc~n dw i.Nl~JH~r:1turo:> if'wr is b(>twet:!n these two 
positions, some of the air is heatt~d, some of the air b.v
pa:::t;c::.; the hentt>r. The air mixes in the transit.i<lll 
duct and th~ deoired tempcnllur.t~ i~ ohtain(•<.l. 

The OfF. HEAT. and DEFHOST huttons !fig. 
t;i-f)) on tht! heater contrnl pand oper~t:H a vacuum 
valve. When r;hr• 0 F F button is dt~pr~ssed. the vacuum 
v3lve ~tops the vacuum to the ·,c;.tcuum >lduator that 
holds the 1::1ir door in the transition duet open. A 
l>pring closef'. thiH door and no air can enter from the 
heater. The air door in the transition duct must. be 
open at r~ll rimes except when the OFF button is 
depre8sE'd. 

When the HEAT button is deprcs::;ed the a.ir door in 
tbe transition dun is op .. :ned by the ''acuum act.twto.r 
and air comes through the transition duct and out of 
the> floor diffuser. 

When the DEF button i~ deprer:;!_::ed rhe vscuum 
valve d.irect5 vacuum to the defrost~r vacuum actua
tor. Air door remains in same po!-!itimt. 

The blower switch has four p(>sitions, OFF, LOW, 
MEDIU:\1, and HIGH. and reguiates thf.' amount of 
current gning to the blower motor through fixed resis
tances. tht:reby n:gulating the blower speed. 

HOSE 

HOS~·.····· •....... 
~.-:·.-......... ·' 

. BRACKET~~-,\!. 
-:;_::=r,~::;:,~.~A ~ .. ;.. . / 
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13-4 HEATER AND 

Condition 

FAN MOTOR 
WILL NOT RUN 
AT ANY SPEED 

FAN MOTOR RUNS 
ATONE SPEED 

FAN RUNS BUT DOES 
NOT CIRCULATE AIR 

HEATER WILL NOT HEAT 

WILL NOT DEFROST 
(EITHER OR BOTH 
BELLOWS NOT OPERATING 
-CJ MODELS ONLY) 

TUBE 

TEMP 
CONTROL 
CABLE 

actuator not 

CORE 

Removal 

Correction 

L\.CU1<lLC switch 
resistor 

Clean intake 
(2) securely 

(1) Check and 
thermostat if 
necessary 

( 2) Flush or replace 
core if necessary 

(3) air from core 
cable 

Check for vacuum at 
actuator 

( 2) Check vacuum 
at heater control 
Check vacuum at 
actuator 

are reassem-
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,.. ------------------ HEATER AND DEFROSTER 13-5 

Cherokee-Wagoneer-Truck 

Remova l 

(1) Drain engine cooling system. 
(2) Disconnect tempera tu re control cable at 

heater. 
(3) Disconnect heater hoses at inlet and ou tlet of 

heater. 
(4) Disconnect heater resistor wires at plu g type 

connector on heater resistor. 
(5) Remove four nuts that secure heater core and 

duct to fire-wall. 

NOTE: Tw o of the nuts are on the inside of t he ve
hicle jus t to the right of the transition duct. 

(6) Remove heater core and duct. 
(7) Mark duct halves to be sure they are reassem

bled properly. 
(8) Remove screws that fasten two ha lves of duct 

together. 
(9) Remove four screws that secure heater core to 

the duct. 
(10) Remove heater core. 

Installation 

( 1) Install heater core in housing and ins ta ll four 
attaching screws. 

(2) Assemble two halves of heater core duct and 
install unit in vehicle. Install all attaching nuts. 

(3) Connect heater resistor wires, heater hoses, and 
temperature control cable . 

( 4) Fill cooling system to proper level. 

HEATER CONTROL SWITCH AND 
CABLE REPLACEMENT -CJ MODELS 

( 1) Remove knob by inserting wire into hole at side 
to release spring retain ing clip. 

(2) Remove trim nut on face of hea ter control 
panel. 

(3) Disconnect wires.from fan switch which is part 

of center control cable. 
( 4) Discon nect cable at damper end and remove 

cable. 
(5) To install , route new cable through hole in con

trol panel and to respective damper door. 
(6) Connect and adjust cable; install trim nut and 

kn ob. 
(7) Connect fan control wires if center cable has 

been removed. 

HEATER CONTROL PANEL- CHEROKEE
WAGONEER-TRUCK 

Removal 

(1) Remove three vacuum lines from heater con
t rol. 

(2) Remove clamp and cable from tempe rature 
control lever. 

(3) Unsnap lamp bulb from he ater contro l and 
disconnect terminal connector located in wiring. 

( 4) Remove two nuts and mounting bracket from 
bottom of control. 

(5) Remove control panel by pushing out on 
bottom. 

Installation 

( 1) Install heate r control panel, bulb, a nd cable. 
(2) Replace vacu um tubes as follows: 

(a) Number 1 on t he vacuum contro l valve 
goes to the defroster vacu um actuator. 

( b) Number 3 on t he vacuum control valve goes 
to the vacuum storage tank. 

(c) Number 4 on t he vacuum control valve goes 
to the vacuum actuator. 

BLOWER MOTOR 

Blower mot or can be removed for repairs as follows: 
( 1) Discon nect electrical connection. 
(2) Remove screws that hold motor in place . 
(3) Remove blower motor and fan . 
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AIR CONDITIONING 

Page 
Air Conditioning System .... . ......... ....... .. 13A-1 
Chorg ing the System ...... . . ........ .......... l3A-9 
Checlcing Sy$tem Prenures ......... ............ 13A-7 
Ch~tking fer leaks ... •............... ......... 13A-9 
Comprenor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 3A- 11 
Condemor and Re(eiver;' Orye r Assembly .... . ... 13A~ 18 
Discharging the System ... . ...... .. . .... ..... .. 13A-7 
Evacuating the Sy5tem ........ .. . .. ...... . ... . 13A-7 
Evaporator Housing Ass&mbly .... ....... . .. ... l3Aw18 
Expansion Valve Service .. . ...... . ..... ...... . 13A-19 
Magnetic Clutch ..... .. .......... ..... ....... 13A-1 S 
Magne tic Clutch Troobleshooting ..... .......... lJA-17 

AIR CONDITIONING SYSTEM 

General 

When driving at normal highway speeds the ,Jeep 
a ir conditioning 1,1nit will provide max imum effi
ciency. However, when operating under stop-and-go 
city driving conditions a slight reduction in cooling 
efficiency \viii generally he experienced. 

It is recommended that maximum temperature set
ting be used for average cit.y driving, and intermediate 
temperature setting for highway driving. 

The same air conditioning unit., as shown for t he 
Wa~oneer in Figure H! A-1 11'1 applicable to Cherokee 
and Truck models. 

When driving at relat.iv ely high speed for 3.-?J extend
ed period of time, the cooling coil may possibly fro~t 
over resulting in a temporary loss of cooling. Should 
this occur. ::;imply turn the TEl'vfP knob to OFF and 
a llow the blower to operate for a few minutes to allow 
the cooling coil to defrost. Then turn the TEMP knob 
to a setting which is not as colrl as the setting at which 
frosting occured. 

To maintain maximum cooli ng efficiency, period
ically remove hugs and foreign mat.ter from the con
denser and radiator fi ns. Alsp. DO NOT iru.tall a bug 
screen or nther screen material in front of the con
d enser and radiator. 

\\later fr:>rming under a vehicle, at. a puint below the 
t:ooling caf.€. is couden~ation water draini1:g fr•Jm t.h£.~ 
unit ..... and i8 con!'idered normal. 

The tm~ine TE:M P g<H1P:e p•)intl!r will in<:lk-CJ~ f: ~ 
~Slightly hi;r.h~· thau nonnRI t<:.•mperatun: whc!n thi:' 
ai.r C'.H.tdi1.i r,l1i:!1~ uni t i" operating. Ht'WfJVt!.r., ;,h')l.lld. 
exc:t~81$ h·l:> OH!tht:.a.ting ,>,~<!ll~ .. cht:ck thf' c1.mdition (•f t~ll 
wal'-t!r h (Jst~:-~. d:eC'k th~ rud.iutor fM rust. ur scaling con
di ticms. and make r.;ure that t.h£' conden~er is frt'f! \)f 

hu g!> 'Jf oth(;lr fNc~gn roattf\r. 
Tlw air c0nditio.!J~r can <lllw bE: t•mpJ.:.,y(:d 1\:t f1t~t, 

t:ffici~n t. dvt\;g-ging ,)J window:\ d ~;ring coo~ damr' 
wenthn. 

'[Iu~ ~ .. ,:\n"~(·Ji.~}~~r .h''· 1£1~) ·l~1ted tth .. ~·t;.d r~ f the: :.;•tict t.r..>r ~~nd 
t. ~.\(! Hf7.'!l8. i•.•inz .;·.::r,.rr·. ;n<'-T~r .. .s ~o.·(~ i::'.. d1r.: ("HV.\m~ ( '::r~ p;~rt · 
tllt''Ot. 

Page 
Normal Op~!!roting Ten,pE!H:Jhsres ond Pressur.~$' . . . 13A-1 8 
Performame Diagnosis . .. .... ............... . . . 13A-'2 
Pres10ure Diagnosis .... . ..... , .... ...... ....... . 1 )A-3 
Pressure Gauge and MCinifold $M . . . . . . . . . 1 ;tA .. s 
Re frig~raot Safety Preccw fio ns ............... .. , ! 3 A-S 
Refrigeration Cyde . .. ........ . .......... .. ... 13A-4 
Service Valves . , . . .... . .. . - . . . ... · . . · . - . . . · . , 13A·5 
Sight Gla !.s .. . . , .. . ... .. . .. ... .... · . · .. . . . ... 13A-7 
Sydem Components--Fvndion . . . , ....... .. . . . . 13A·4 
System Cc~ntrDis Servite .. .. ..... . ..... ....... . 13A·20 
System Trovbleshooti ng ..... .... .. · .... . . . , . . t 3A·l6 

The compresSI)r i~ £~. twc-cylinder (:mginc. hdt
driven type. An eiectro-magnetie clu tch coupli•s the 
<:o1.npressor tn the driv<< pulley. The dri •.re pullc:v frt:e
wheels when the air conditioner is not. in <Hie, 

The start position on the i~nition swi tch n uLon.;llt · 
ically disconnects a.ll a ccesscries including t he eir 
cond itioner to reduce r.he battery load and p.rovide 
ca5ier starting. 

ADJUSTAl3LE AI R 
OUTLET LOUVERS 

.14~684 

Fig . 13A· i Air Conditioner- -Cherokee -Wag one-er- T rvck 

Ope ration 

Fur fBst., ma.x imun.1 effii.'ie:nc.v. pnrge lht!. vehide ot 
hot nir by dr:i~·in~ t.h(' t:qui,·al<:nt ~\{two \'!l' thrt·f.- c i!y 
uiN;ks with ~.t :~.-a/:1-t Ni.~' w ind.ow •)pf:rt. Dn.riu!; ':lxir, 
ti:nt!, J.ll&.('(! the '.rt:·:'\·1P l.'l.'::rltml in tr;~~ :\tAX potlit\n"t 
:H•.d t ~H': FA.;\; (:·H•. :· .. wt :tl th1~ PC ·po~<'J';i <.HI . 'i.'11ir: p.::n:.:-i::r,. 
r.lu: ..:•:ap(.ort-t!(•r !o pre - .~uo~ io k)t '·"<?.at-her r:..:·nrJitk·m• 

CAeTION: Vo not !ea.t:e fr:n •:on.t,·o i ~m PC for lcn-!J ;~r 
than 3fJ sewrnh. MvL'£' Ow fan. C1mfro! t·) H l posilt•)!! 
CJ.lld roll up a!i w i.ncimns. 

Adjn.<:t th..~ <:~ir (>lJi:kto:; <·O oh.t<.;.in d0!-:ncd rdr fJ.•.n-v ,·J.is
f&.ril)ut~ou hr tn!.)Yin~ th~~: 1on·:~··~r i.=.~~v·t~r.~~ 'J:f'~:, rig~ · t .... •.f.if, 
oc dc .... IV'il ... \.ir:f'c.·.•:· £:-.Y;:·. i·:·t: ad. .~, .. ; .. 1t ... ~:,:: fr.."'.r fprtck tj~~ :· '!r'f..' ~··:y· to 
:~. ~!.Jf?.(;;Jjc.. .~:.PJ·1 . or fnr ~lHH' \tJ ·J:itf{:.~~i:l··~.l f.}f ·~i: ti~ rr.:· •.it'.{f. :·, ,;~,, :~t 
t tw ·~·ehi•.:;l~:. 
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13A-2 AIR CONDITIONING-------------------,.. 

conditions. Generally, the MAX set-When the interior of the vehicle has cooled down to 
the desired temperature, the AIR knob may be set to 
obtain the desired volume of air from the air outlets. 

is for city driving, and a lesser 
comfortable for open road 

The TEMP may be rotated to vary the Run the well above idle for more 
ture. It may be necessary to with the efficient cooling under conditions where the system is 

operated with the vehicle standing. TEMP knob to determine the 

PERFORMANCE DIAGNOSIS 

Condition Possible Cause Correction 

COMPRESSOR NOISE (1) Broken valves (1) Replace valve plate 

(2) Overcharged (2) Discharge, evacuate, 
and install correct 
charge 

(3) Incorrect oil level (3) Isolate compressor and 
check oil level. Correct 
as necessary. 

(4) Piston slap. (4) Replace compressor. 

(5) Broken rings (5) Replace compressor 

EXCESSIVE (1) Incorrect belt tension (1) Set belt tension. Refer 
VIBRATION to Compressor Belt 

Tension 

(2) Clutch loose (2) Tighten clutch 

(3) Overcharged (3) Discharge, evacuate, and 
install correct charge 

(4) Pulley misaligned (4} Align pulley 

1) Clean drain hose and 
check for proper in-
stallation. 

COMPARTMENT 
insulation on 

or valve and 
stalled hoses. 

FROZEN thermostat. 
EVAPORATOR COIL 

tube 
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,.. AIR CONDITIONING 13A-3 

PRESSURE DIAGNOSIS 

Condition Possible Cause Correction 

LOW SIDE LOW- (1) System refrigerant low. (1) Evacuate, leak test, 
HIGH SIDE LOW and charge. 

(2) Expansion valve clogged. (2) Replace expanison 
valve. 

(3) Restriction in liquid (3) Check line for kinks 
line. replace if necessary. 

LOW SIDE HIGH- (1) Internal leak in com- (1) Remove compressor 
HIGH SIDE LOW pressor-worn cylinder head and 

inspect compressor. 
Replace valve plate 
assembly if necessary. 
If compressor pistons, 
rings, or cylinders are 
excessively worn or 
scored replace com-
pressor. 

(2) Head gasket leaking. (2) Install new cylinder 
head gasket. 

(3) Expansion valve. (3) Replace expansion 
valve. 

(4) Drive belt slipping (4) Set belt tension. 

LOW SIDE HIGH- (1) Clogged condenser (1) Clean out condenser 
HIGH SIDE LOW fins. fins . 

(2) Air in system. (2) Evacuate, leak test, 
and charge system. 

(3) Expansion valve (3) Replace expanison 
valve. 

(4) Loose or worn fan (4) Adjust or replace 
belts. belts as necessary. 

LOW SIDE LOW- (1) Expansion valve (1) Replace expansion 
HIGH SIDE HIGH valve 

(2) Restriction in liquid (2) Check line for kinks-
line replace if necessary. 

(3) Restriction in receiver (3) Replace receiver. 

(4) Restriction in condenser (4) Replace condenser 

LOW SIDE AND HIGH (1) Air in system (1) Evacuate, leak test , 
SIDE NORMAL system 
(INADEQUATE 
COOLING) (2) Moisture in system (2) Evacuate, leak test, 

and charge system. 
Replace receiver/ dryer 
if necessary 
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13A-4 AIR CONDITIONING· 

SYSTEM COMPONENTS-FUNCTION 

Compressor·--The C(ltnprm•:wr i::; a two-cylinder, 
belt-d.rin:-n pump usc~d t•) inueailt> t lw p.re1;~ure of the 
refrigerant in ~ht: syi>tem. 

Condenser---The condenser ig malwted in front. of 
the rarliat<Jr to all•1w air ro flow over the Ci>Olin~ fins 
and reeeh·e heat from the refrigerant. A!S the refri,5er
an t pas!4es thr~u~h the conden~~r, i.t liquifie~ (con
dense~:>). 

Receiver/Dryer--The receiver/dryer is a reservoir 
used tu Rtore the p.rec:ifle amount of refrigP.rant n'· 
quired by the sy;:;tem. The rec:eiver capacity mm.t be 
adequl:lte to provide ft steady flow of refrigerant to tlw 
expansion valve. 

Expansion Valve-The thermmnatic expans-ion 
valve i!'. located at the inlet. side of the evaporntor. It 
meters the refrigerant. to thl" cvaJwrator. If too much 
refrigerant is metered, a flooding condition resiJ.!ts 
and the unit will not cool. If too little refrip:erant is 

------~· 

meten~d. t.he sy~wm i!'. 1:ittli'';:H:I and will not cool. 1.'h" 
1uet.erin~ act inn (;f t:ht·J E'XfHttu•,ion valvE~ is cnntroHed by 
the t•H<•P'~mb.l~e ·~o!'ils:ng bulh nw:mred on t.he outlet 
lSno:t.i,,.n) lint; of Lh~ (~-;;·~~;H).~at.: .. r. 

EYaporat.or -The <>\'ilporawr ;" an air ro(ller and 
ddnJT.ui.difi.er .. AB the- refri.g<,r.unt entt>rs the evaporator 
eo;·t• it. begins to b(·iL Tb: h(~at l.n J.he air pas!;ing over 
tht~ t~'·:~.pm·tltnr l.ru.nsJi~r2> IJJ' r,i•.;e::: up its heat t(• the 
boiling r~frig~~rant. At th(• air eo<'ls. the moi:;ture in 
the t!ir ~:(•nderu;es on tht' t':'apo-ratt>r cort~ and is drained 
off as \V at.er. 

REFRIGF.RA TJON CYCLE 

As t.h•~ ~.~om pr~!l~<:·r ir•CH'<t~<~8 the- pn;ssure of the ~Yl:'
tt'm r{lfrigera11t, it al.!i:O .ht.~ats it (fig. IaA-2). The hot 
n~frige:r:mt i;,; tl'wn pn.rnpr·d. into i.he eondcnRer where it 
cool;; by giving c·rf hi:'tlt to ai1: pa~'ling over the con
d(mo;er tins. As tlw r~frigerant coob in t.he condenser" 
it rondens"'~ in!.'.l a liouid St..iH tmdnr high pressure, 
the r~fri.g<:r~:~nt passe~ into the receiver. The receiver 

;-- --------------·-+<5 ··c~-------;.P.. 
.~~,; ./ 

TtlfRMOST AT '.~:- fF· .! TO FAN SWITCH 

:: ~? HIGH PRESSURE GAS 

!~~1,~~ HIGH PI'IE5SlJRE l.IOIJID ;~~1:/~'' I. OW PRf.S.SUR~: (~AS 

::.~:-~•::~ ·rHfHMAl. QlH,.B f'H~~StJRfi ~<:~~~~~ LO~f Pt-:.:e~l.~tJ~f. L.l(tUl [) 

SIGHT 
GLASS 

~®1/ 
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~~--------------------AIR CONDITIONING 13A-5 

acts as a reservoir to furnish refrigerant to the expan
sion valve at all times. From the receiver, t he high 
pressure liquid refrigerant passes to the expansion 
valve. The expansion valve meters refrigerant into the 
evaporator where a low pressure is maintained by the 
suction side of the compressor. As it enters the evapo
rator, the refrigerant immediately begins to boil by 
absorbing heat from the air passing over the evapora
tor core. Having given up its heat to boil the refriger
ant, t he air is cooled and passes into the passenger 
compartment of the vehicle. The refrigerant continues 
to boil in the evaporator until all the liquid has vapor
ized. From the evaporator the refrigerant is drawn 
back to the compressor to repeat the cycle. 

REFRIGERANT SAFETY PRECAUTIONS 

The refrigerant used in air conditioning systems 
is dichlorodifluoromethane, commonly known as 
Refrigerant 12 (or R-12). It is transparent and color
less in both the liquid and vapor state. Since it has 
a boil ing point of 21. 7oF below zero, at a tmos
pheric pressure, it vaporizes at all normal tempera
tures and pressures. The vapor is heavier than air, 
nonflammable and nonexplosive. It is nonpoisonous 
except when in direct contact with open flame, and is 
noncorrosive except when combined with water. Ob
serve the following precautions when handling R-12. 

R-12 evaporates so rapidly at normal atmospheric 
pressures and temperatures that it tends to freeze 
anything it contacts. For this reason, extreme care 
must be taken to prevent any liquid refrigerant from 
contacting the skin and especially the eyes. 

WARNING: Always wear safety goggles when servic
ing the refrigeration part of the air-conditioning sys
tem. Keep a bottle of sterile mineral oil and a weak 
solution of boric acid handy when working on the re
frigeration system. S hould any liquid refrigerant get 
into the eyes, use a few drops of mineral oil to wash 
them out {R-12 is rapidly absorbed by the oil). Next, 
was h the eyes with the weak solution of boric acid. 
Call a doctor immediately, even though irritation has 
ceased after first aid treatment. 

WARNING: Do not heat R-12 above 12.5oF. 

In most instances, moderate heat is required to bring 
the pressure of t he refrigerant in its container above 
the pressure of the system when charging or adding 
refrigerant. A bucket or large pan of hot water not 
over 125°F is all t he heat required for this purpose. 
Do not heat t he refrigerant container with a blowtorch 
or any other means t hat would raise temperature and 
pressure above·this temperature. Do not weld or steam 
clean on or near the system components or refrigerant 
lines. 

When metering R-1 2 into the refrigeration system, 
keep the supply tank or cans in an upright posi
tion. If the refrigerant container is on its side or upside 
down, liquid refrigerant will enter the system and 
damage the compressor. 

WARNING: Always maintain good ventilation in the 
working area. Always discharge the refrigerant in to 
the serv.f.ce bay exhaus t system or outside the build
ing. Large quan tities of refrigerant vapor in a small, 
poorly -uentilated room can displace the air and ca·use 
suffocation. 

Although R-12 vapor is normally nonpoisonous, it 
can be changed into a very poisonous gas if allowed 
to come in contact with an open flame . Do not dis
charge large quantities of refrigerant in an area having 
an open flame . A poisonous gas is produced when using 
the halide torch leak detector. Avoid inhaling the 
fumes from the leak detector. 

CAUTION: Refrigeran t utill tarnish bright metal and 
chrome surfaces, A void splashing refrigerant on any 
surface. Refrigerant in combination uJith moisture is 
very corrosi11e and can cause great damage to all 
metal rmrfaces, 

SERVICE VALVES 

The discharge and suction service valves are mount
ed on the compressor cyl inder head and are used for 
diagnosis, charging, discharging, evacuating and com
ponent removal. 

The service valves are three-position valves (fig. 
13A-3). The normal operating position, shown in fig
ure 13A-3, View B, has the valve stem turned coun
ter clockwise to t he back-seated (full-out) 
position . 

When the valve stem is turned clockwise to the 
front-seated (full-in) position (fig . 13A-3 View A), 
t he compressor is isolated from the system. This posi
tion is used when removing the compressor or when 
checking compressor oi l level. 

When the valve is m i dpositioned (cracked ) (fig. 
13A-3 View C) , the gauge port is open. This position 
is used when charging, discharging , evacuating and 
checking system pressures. 

PRESSURE GAUGE AND MANIFOLD SET 

The Pressure Gauge and Manifold Set, Tool 
,J-5725-04 (fig. 13A-4) , is the most important tool 
used to service the air conditioning system. The 
gauge set is used t o determine system high and low 
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13A-6 AIR CONDITIONING--------------------J'I 

s.ide gauge flr~st;ur(~s. th(> <:orrect refrigerant. charge, 
and in ~yntem diag-nosis. It il-i design£>d to pro•·ide xi
multaneous high and low side presi<ure indi(:~t.iom;, 
becauiw. r.he:.:P. pre!'5ure~; mu!-!t be (:omparcd to de
t-ermine correc·t sy:;tem operation. 

Low Side Gauge 

The low side gauge if; a compound gaug-e, which 
meanil that. it wil.l regiz;~te.r both presr;ure and \'acuum. 
The compound gauge is calibrated 0 to 150 pounds 
pre1;sure and 0 to :30 itw hes vacuum. Lt is connected 
to the suction SE~rvice valve t.o chec.k iow side pressure 
or va<:uum. 

High Side Gauge 

The high side gauge is ustld to check pressure in 
the discharge side of the air conditioning syst.em. 

Manifold 

The gauges are connected into th~ air conditioning 
system through a manifold (fig. 13A-4L The mani
fold has three connections. The low side ho!>e and fit-

1 -TO SERVICE PORT 
2- TO HOSE 
3 - TO COMPRESSOR 

VIEW B- l':!ACK-SEA TED 

v:ew C- MIO POSITlON€D 

Fig l3A-3 Servit:~ Vafve Op~roting Por.itionl> 

ting i~ connect.erl directly below the low sidE:' gauge. 
The high :-;idt~ hose and fitting is ('onnecterl below th(' 
high side gauge. 

The cent-e!' <:ontlHlion of Lhe manifold il!- u~ed fHr 
chargiug, di&(:harging, evacuating and any Mlwr nec
essary ~ef\·ice. Bot.h the hi~h and low side nf the 
manifold have hand shutoff \·alves. The hand shutoff 
valve~ open or d()se the respe\:tive gauge connections 
to the cent.tlr ser"ice ~.:onnection or to each other. The 
manifold is <:onatructed so that pressure will be ind i
cated on the gauge~ rE-gardless of hand valve position. 

LOW SID£ 
FITTING 

MANIFOLD 

HIGH SIDE GAUGE 

~lllirl..:l 

CENTER SERVICE 
FITTING 

HIGH SIDE 
FITTING 

A41490 

Fig. 13A-4 Pressure Gauge and Manifold Set, 
Tool J-5725-04 

Connecting the Pressure Gauge and Manifold 
Set 

( 1) Remove protectivE:' caps from service valve 
gauge ports and ,·alvc stems. 

(2) Close both hand vah·es on the ~auge manifold 
set. 

( ;3} Connect compound gaug~ hose to compressor 
suction service \'aive gauge port (low side). 

( 4) Connect high pressure gauge hose to discharge 
service val\'e gauge I)Ort (hiK.h side). 

NOTE: If neces.Yary, to faeihta.te in'Jtr:dlation of the 
{?auge ,<~r.t, loo:>en :he· Si~ruice i'alt .. •e-to-compre.<;.<~r:Jr fit
ting and rotfl"r' the servif•" IJalr.~e s!iglltly. Tighten t.lw 
.-;ermce I.' a /v(~- t~)..wmpre~:. or f ittin.p ttl :l5 /{Hit-pound::. 
tnrqu~·-

( :}) Set hoth S!:!rvke valve ~tern.!! w mid or crad;;ed 
po~ition. The l!IHl~t·s will indicate the h1gh and iow 
~ide prt'!:<sure::; re~pe(·t.ively. 

(G) Purgr· any air [rnm the high side te!>t ho~{~ by 
optmin;: t.hc high side ht~nd Vtl!VC' C:'ll the nHmif,_lld ft-rr 
~~ to f; &t:(.f.lnds (r:t:·uter ct'•l\!W\:licm <Ill m~nifold mnl!l 
bf; n~lf•n). 
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,..-. -----·--------------AIR CONDITIONING 13A-7 

(71 Purge any air from the low l'lide test hose by 
OJ)ening the low side hand valve on the manifold for 
3 to 5 set'onds (t~ent.er conne<:tion on manifold mustoe 
open). 

(e) Tht~ n.ir conditioning systEm.l may be operated 
with the gauge manifold set connected in thi$ manner. 
The gauges will indknte the respective operative 
pressurr:>s. 

CHECKING SYSTEM PRESSURES 

The pres5ure developed on the high ::1ide and low 
side of the comprej;sor indic::ate whether the system is 
operatin~ properly. 

( 1) Attach the Pressure Gauge and Manifold Set. 
(2) Close both hand "·alve~ on the Gau~e and Man

ifold Set.. 
C:H Set both service hand valve stems to mid

position. 
(4) Operate AC system with engine running at 

1500 rpm and controls set for maxim urn cooling. 
( 5) Insert a thermomet.er into the discharge air 

outlet and observe air temperature. 
(6) Observe high and low side pressures and com

pare with those shown in the Normal Operating Tem
peratures and Pressures chart. If pressures are ab
normal, refer to Pressure Diagnosis chart.. 

SIGHT GLASS 

A sight glass is incorporated into the receiver-to· 
evaporator hose at the quick disconnect coupling. 
The sight glass provides a visual check of the system 
refrigerant leveL A continuous stream of hubbies will 
appear in the si~ht glass of a system whkh is not 
properly charged. Properly charged and t:ompletcly 
discharged systems will appear similar through the 
Aight glass because of a lack of bubbles. To distinguish 
between the two situations, cycle the magnetic clutch 
OFF and 0~ with the engine running at 1500 rpm. 
During the time the clutch is off, bubbles will appear 
if refrigerant is in the system and will disappear 

.when the dutch is on. If no bubbles appear when eycl
ing the magnetic clutch, there is no refrigerant in the 
system. sinc·e some bubbles would appear in a fully 
charged !'lyst.em. If the system is d-ischarged, it will hf' 
nt-cessar.y to leak ter.;t, repair a:s rrquired, eva('U8t(.>, 

and charge the ~ystf\!n. 

DISCHARGING THE SYSTEM 

Refrigl:'rant ~hould he discharged from the system 
befo.re replacing any IJMt in the system e~et.~pt the 
<'Om pr~;>s~nr. 

I 1.) Cl',nnN~f. t.he hesf:urc GaugP- o.nd Manifold Sr~t 
I.e• tlw pn;per ~er,·k~~ valve~. 

C{; ·rvm !:!nth numifold hand \i·alve!'t U.> the Jrwxi
rr.:um cc,;wt<:rdock•Ni:>l~ l;)p£m} po-::it.ioD. 

(:3) O~n both service valves a glight amount and 
allow the refrigerant to discharge slowly from the sys
tem (fig. 13A-5). 

CA UTIO:S: Do not a.lir1w the ;·c[tirwrant to rush out, 
as the oil in the compr~ssor will b{~ forced out along 
u:ith it. 

Fig. 13A-5 Valve Positions for Discharging 

EVACUA liNG THE SYSTEM 

A syst~m that. has had the refrigerant removed dur
ing repair, or that is e:xces!':ively low on refrigerant, 
mu8t be evacuated with a vacuum pump before new 
rdrigenmt is installed. The primary -rea.'l(~ll for evacu
ating a system i?-O io rem"·"'-(! an.\· moisture th~t muy 
ha.H' r.nr.ered the sy~tl'n~. 

::\-1oistu.re in an.v q\wnt.ity j:'( cxt.remely harmful t.o 
the a.ir <.'Onditioning system. Moi~ture may colle<'t and 
freeze i.n the thermet!-'tati.,~ expansion v~:~lve fJrifkf:', 
b.lncki:ng ref;igeranr. fl<>w and prevent system <~(l(.}. 

ing. Moistme '"'·iU al<~o r~act wit.h l?- 12. to form bydro
chlc>ric aeirl whidt wi11 cor::·•:xle 1nctal pn:rt~ of the sys. 
tl'.m. CPrif.:!:'W!1 pa::-til·l~l'- 'll~Y be•.nm1:. '.h:tached <'lnd 
hind.; du~ !'lln.') ti pw~ro..ag(~iol and Ol'l.t1i~~'S in tht! 'iV!'tCm. 
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13A-8 AIR CONDITIONING---------- ~· 
linwanted air and moi~ture are removed fmm the 

system by .:ontrolling the pre:o:;sure, thar. is t~reating a 
Yacuum throuji!hout the 10ystem. A vacuum pump is 
u8ed t.o lower th(l preAsure gufficieLltly I"O t.h<tt. the 
moisture bo-iling temperature is redm:ed to a point. 
where the water will vaporize and <:.an then be evacu
ated irom the system. 

Wat.er boil:. at 212"F at 14.7 psi f:;(la le.vel). As t.he 
vacuum pump lowers the pressure of the dosed air 
conditicming system, th~ boiling point of the moi~· 
ture in the system will also be lowered. In eval·uating 
the system, it is necessary to lower the boiling point of 
any moi~ture in the system to a point lower than the 
ambier1t (surrounding) temperature to ensure that all 
moisture is boiled off. At an amhieut temperature 
of 75"14', when the desired vaeuum of 29.5 inche!'i of 
Hg. is reached, water will boil a.t approximately 72eF 
and a complete boiling off of all moisture in the system 
is assured when this vacuum reading ha~; ht:.•cn reached. 

At altitudes higher than sea level, it will not be pos
sible to obtain a vacuum reading of 29.5 inches of H~. 
on the low side compound gauge. For each 1,000 feet 
of altitude, the vacuum gauge mu"t be corrected by 
one inch of Hg. to compensate for :.t change in the at· 
mospheric pressure. For example, at altitudes of 1.000 
feet, a gauge reading of 28.5 inches of Hg. will be the 
same as a gauge reading of 29.5 inches of Hg. at sea 
level. When this vacuum is reached, a minimum df :.30 
minutes should be allowed in evacuating the system to 
ensure complete moisture removal. 

Evacuating Procedure with J-23178 Vacuum 
Pump 

The .J-23l7fi vacuum pump and motor is a self. 
contained unit. equipped wit.h a carrying handle and 
!!tand. The unit must he kept upright at aU times to 
prevent oil from spilling. 

(1) Connect Pressure Gauge and Manifold Set, 
Tool .J.5725-04. 

(2i Discharge ~ystern. 
(:~) Connect center s€rviee hose to inlet fitting of 

vacuum pump (fi~. 13A-6). 
(4) Open both manifold hanrl valves wide open. 
(5) Start Vacuum J>ump -- note compound gauge 

rettrling. 
(H) Oper<H.e pump a MINf\1l.! :\1 of :J.O m.im1t.e~< 

after reaching towest v~Kuum. 
171 T~:l'lt. ?.yst.E<m fm: lP.nk<>. Clo~e ht:~th manif<•ld 

hand Vftlvm;, r.urn. M'f vacunm pun::p, nnd not~~ com· 
pcmnd gauge r.cadi ng. Gaug£' need If: ~dwu.ld .t'emain 
stationary at point whert> pnmp turnEd off. 

(8} If gauge needle rr-turni'> to Zt>!'o rapidl~. innt.Hll 
a partial chMge in the i<iy;,;t~m anrl locsn.e the k!i1k with 
l<~a.k detP.ctor. 'R.epJ~ir leak aw:t rE'l><'at evacuarit:m 
pr<.K'E'd u re. 

(9) Jf gnugf• u~~dh• r~rnain~ ~t.at.ionary and vf.wu.um 
i?. rsHlint(lll.l~'d ff•r :<1 t..:~ L tni1'.:.:..t~:::., n;-•,mwr ev!loi.~t.iMt 
for n~ir.im:Htt 1:.f 30 minttit)!:'. 

( 10} C1os:e both manifoid hand va!n·s and stop 
vacuum pump. 

(l.ll Di~eouneN <'enter scrvk(• hc•f.'.C t'u1m va<:uum 
pu.mp. Tht:. .~ysh~m is now r-cndy for <'har~ing. 

COMPOUND GAUGE 

CENTER 
SERVICE 
HOSE 

SERVICE 
VAlVE 

HIOH PRESSURE 

J42686 

fig. l3A-6 Evacuating Svstem With Vacuum Pump 

Evacuation Procedure with J~8393-01 Portable 
Air Conditioning Service Station 

The .J-8893-01 Portable Air Conditioning Service 
Station (fig. 13A-71 is a completely portable station 
equipped with vacuum pump, metering-charging cyl
inder, refrigerant supply, gauges, hoses and hand con
trol valves. 

The control swit(;h for the vacuum pump is mounted 
on the rear of the charging station. It should be in the 
OF.F position before inserting plug into the power 
source. 

There are four hand control vAlves on the face of 
the control panel. identified and numbered as follows: 
}ow-pressure control (!), high-pressure control (2), 
vacuum control C1), and R 12 eontrol (4). When not in 
use, keep all hand control valves in the OFF position 
to prevent dirt and moisture from entering. 

i 1) Clo:'le all hand valves. 
(2) Connect high.pres~ur~ line. red hnse, t.o dis· 

charge ~ervi{:l' .fll•!t on the !:ornprcJ>sor. 
(:)) (\,mH?•.;I; !ow-prcs~ure iine, blut: hr>se, to -;uc

tion se.rvie•~ p11rt • .. ~a ~he j:or.!'lprl'c:i'l>Or. 

( 4) Di~1:~wr~re :;.yslem, leaving su...::tic•n and dis· 
t~hl'l.rl!f:' ;,oervi<·e valw.~s in i:ht• mid or ern r.kt•d position. 

(:3) Conned vtH:uuru pump hoEf) to vaeuum pump 
ir,let. 

(f)) Open thl' low.pr~~snn~ hand enntrol vaJve ( l} 
wntl thl' hi.,;rq>re.ssure hand C(•ntrol (,2). 

('i! St..&.r.t. V<.tr:nllm pump ·•··· n(tf.P <:ompounrl ,2ttug~ 
re;lding. 

OJ) f)~).•.•nn,t~ ptm~p a :n in im u.r:u r~!· :3-1} ·::11 in utt-:o r:lJH'r 
re ·:lf: ?·:i !lg lo"l~·r:: ~:.r. ··~, :·\t!\J>.:m .. 
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~~~----------------~·--.._AIR CONDITIONING 13A-9 

LOW PRESSURE 
CONTROL (11 

VACUUM 
CONTROL {3) 

R-12 
CONTROL 141 

VACUUM 
PUMP 

COMPOUND 
GAUGE 

J-839'3·01 
CHARGING 
STATION 

DISCHARGE 
SERVICE 
VALVE 

EVAPORATOR· TO· 
COMPRESSOR l1NE 

A41494 

Fig . 13A-7 Portab le Air Cond itioning Service Station 

(9) Close high-pressure (2) and low--pressure {1) 
hand control valves and stop v acuum pump. The sys
tem is now ready for charging. 

CHECKING FOR LEAKS 

Whenever a system req uires more than 1/2 pound of 
refrigerant after a season's operation. a serious leak is 
indicated which mllst be located and repuir(~d. 

Most leaks will be located at points of eonnec-ti(Jn 
and arE! caused by vehicle vibration. Correetion of this 
type of lt\ttk may vnl,v require retiK.ht.ening of tbe con
nection. However, some leaks may occur only at peri
od~ of high traffic •m ,~ \'ery w.\1-rm doy. Thi<' r.ype of 
leak m(1st often occm:.s rhr1>ugh the compre~sor ,.:haft 
st-~nl or sen·it.:e valve gaHket. 

A sy~tf:f!l must contain a n :ulc·~uatc quantity of r(;'
fr1j.!er lwt to be ·pTop€'t:ly le11k te!"te.d_ ll c. !:':--stem ts 
<:omplet:ely dh!•.ha rg.t>d. t'I'<H:'Jatt: and in,;ta.: l 1../2 
pt>und of r+'f.ri~i.· r tlnt.. 

Extewal l.enk~ RnJ detN;Wd ~1.nd il.'·ettt.erJ ~· j·~h a 
hti lidc ton· h, Tooi .J.. GO~·t ifi g. l;L'\--5). The \or<~h 
burns propan£- fuel and is equipped with a ~eard: bo~o. 
When air is d .rawn into th(· ho~(-" by i;h~ trm:h, it eun
tact~ a lwuted i.: (I}'pt:..t' r•:•.anor. ri~~ft in rhc wr-ch. Jf .w-
frigeran!, g!l~ is p.r<•>;.eut h th.~ air, the rl<•rr.n<"~Liy tigi1t. 
blue i1mTl(! wil.l cbn ng•.· 1.:oJ,1r. 4. sm~dt ~d':rif,'t-tGnt l_,::ak 
~ill d'.<lngt' t.h·:: tht.nw 01br t-:1 vdiow . .'\ l:.u~~~~ r.d'i'i.!'· 
cnmt {f):tk.wiil ch.a.~1 ge if i:.o gr\••'YI.O:l' ):H~rpli~~: .. <it~(!, ' 

Leak Test Procedure Using Halide Torch 

(1) Open torch valve and light torch, adjusting 
tlarne just high enough to heat copper reactor ring to a 
cherry red . 

(2) Lower flame until it is about. 1/4 inch above or 
even with the eopper reactor ring. The ~maller flame is 
more sensitive tl) r<.'frigerant. 

C::{) Move !'earch ho~e slowly under all connN· .. 
t ionR, joints a nd seals. Because refrigerant is heavier 
than air, leaks may be more readily. detected on th~ 
lower :ride oft he area.'! being checked. 

( 1) W atc.h for color <·.h ange or flame ind ieating area 
of leak. 

WARNING: WI: en refrigerml/ c orrw.::. into contac-t 
zcith tl.lt open flame , p!w~pc-ne gas is formEd. Neuer in
ha.(e t hf' ;:apnr .' nr fumes from t.he halide t~;rch · · t:he:y 
mo.} hP. p:>i.-;(,rttJu.~. 

u~) Repair k-llks ~~ l'~q ni!T~d. 
(<li F.·.- acuatf: anci t<~ alr.-· te;;;t sy.::;i:f.' m aft.!!.:- eJ: wsk:i 

are ..:· orr~:'cted . 
( IJ Chaq;e l';y$t(' ln. 

CHARGING THE SYSTEM 

H(! t\"Jr!! rna ~. ing 1~ GO(ll plt·v: (J;I\r;!C' d11:1~ k the Cf.I!H. 

pJ(!t{~(.•!' ~~wll !e··.,t·(~;:· lc.:..~~.l. h~~~~·. :t J~~~~r.-!,f;~t;.Y,Y, ~J.;ld ·~,i ·ii.C.nat~ 

l:hJ~r;y:c<ten. 
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13A-1 0 AIR CONDITIONING-------- -----------,... 

GAS CONTROL 
KNOB 

GAS 

CYLIND~ 

SEARCH 
HOSE 

Fig. 13A-8 Halide T or(h 

Charge Capacity 

The capacity for all models is 2- l/4 pounds of Re
fr igerant R-12 (dichlorodi fluoromethane). 

Charging Procedure With J-6272-01 No.4 Multi
Opener Refrigerant Dispenser 

The following charging procedure is based on the 
use of Pressure Gauge and Ma nifold Set (Tool 
J-5725-04). Charging Lines (Tool .1-54 181. and 
No. 4 Multi- Opener Refrigerant Dispen;;er (Tool 
,J-6272-01) . Refer to figure BA-9. 

WARNING : WNtr goggie.-; to lJrot~>ct eye!> . 

( fl Connect Pressure r.ange and M an ifc,ld Sd 
,J- i512i-04 and cvacuat(' sy,;.i.em. Keep both st-rvke 
valves in the mid or era.<: ked position. 

(2} Close both gauge hand vuiv~&. 
(a) Disconn~.d. the service host' from tht- \·aruum 

pump and connect it to the <:enter of the~ ~c,. -1 ~1tt lti
Opener Refrigerant. Di.spen~er J-!:)27 2-0 1. Close the 
four petcoek vtllvc~ <•n th~ dispN1:;1~r. 

( 4) Atiaeh the net·e;-;;),aty lYu!:r<I.Js;>t· c:·f re~riger ant 
ranr.: to the 1h::1pt~n~~r. Ht)ll·r t(, (lw.rg(~ Cap~~city .for 

DISCHARGE 
SERVICE 
VALVE 

EVAPORATOR TO 
COMPRESSOR J42687 

Fig . 13A-9 Charging System With Multi-Opener 
Refrigerant Dispen5er 

the proper weight of refrigerant necessary to charge 
the vehicle being serviced. 

(5) Open one dispenser petcock vaive. Loosen the 
center service hose at the Pressure Gauge and Mani
fold Set a llowing refrigerant to purge air from the line. 
Tighten the service bose connection and dose dis
penser petcock valve. 

( 6) Open the suction {compound) gauge hand valve 
and one dispenser petcock valve. Do not open the dis
charge (high pressure) ga uge hand vatve. 

(7) Start engine and place AC co ntrols in the max
imum cooling position. The compressor will operate 
and help pull refrigerant gal; into the suction sidf' of 
the system. 

NOTE: The refrigerant cans may be placed upright in 
warm water no hotter than 12.Sc.F to speed up the 
charging proces.5. 

(8) When the first refrigerant can is empt~·. open 
another dispe nser petcock valve to co ntin ue charging 
the system. 

(9) Continue charging until the specified amount 
of refrigerant is in the ~y.-.tem. The froe.t line on the re
frigerant <~an will indicate wha.t portion o( t.he ndriger
ant in the can has ~ntered the sy.::tem. This may hP 
used an u guide when a ~'>Y»tt'm r·E<quire~ a fraction of a 
fuH can. 

NOT.~'): Tf an act:ura.tf! !lcalc ~<; aoailahlr:, a'f.?iKh t.he 
rt:{ri.geront. cans be{IJH! and during the charginf.t pr'J· 
ccdure t'' rtssure t ha.t the correct .-~.mount vf n ifrig ... 'rant 
io; bf?ing used. 

t l.OJ W''h~n sy:<~tem l8 fully ('hnr~ed, r.:o:<;•> t he- ~uc

ti•m (.com[)\'1\!lld~ (!;iJ.uge hand valve nnd a lJ 1.li>lpf:n~er 
pet.~:rJc·k vah·e:::. 
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,..-------------------AIR CONDITIONING 13A-11 

(lll Back- ~:o~eat the su,:tion and discharge servic~ 
valvf!i-1 to their nMrnal operating position by turning 
them fully counterclockwise. 

( J 2i Loosen the Pressure Gauge and Manifnld Set 
service ho~e.s to all(IW refrigerant trapped in hoses to 
discharge. 

( 1 ;~) Remove Pres~ure Gauge and Manifold Set and 
inl';tall all dust <~aps on fittings. 

{ 14) Operate the system 10 to 15 minutes to allow 
it to .normalize and t.o determine if the ~>ystem will 
cycle properly. 

Charging Procedure With J-8393-01 Portable Air 
Conditioner Service Station 

The following charging procedure is based on the use 
of t he Portable Air Conditioning Service Station, Tool 
.J-8:)9:~-0 l. 

\VARNING: Weo;r goggles to protect eyes. 

( 1) Discharge and eva<:uate system 
(2) With all control valves oti the charging station 

closed. open the refrigerant drum valve. 
(3) Bleed t he charging cylinder through valve lo

cated on the back of the control panel directly ahove 
cylinder. Close bleed valve oc;tasionally to check level 
in charging c.ylinder. Raising t he refrigerant drum 
above the leve l of th~ charging cy Iinder will speed 
up the filling process. When correct amount of" refrig
erant il'l in the charging cylinder , close the b leed valve. 

( 4) Close refrigerant d rum v alve. 
(5) Open the low-pressure contro l (1) and mid

position (crack) the l-luction service valve. 
( 6) S1art engine and place AC controls in max i

mum cooling position. Refrigerant gas will enter the 
low (~uction) side of the system due to compressor 
pumping action. 

(7) When t he correct quan tity of refr igerant is in 
the syl'tem. close all control valves and back-s<~ at the 
suct ion and di~char~e service nlh·es. 

(8) Disconnect l'!ervice hos~s from suction i!nd dis
charge service valves. 

(9) OpE-rate the system 10 to 1.5 minutes to allow it 
to uormeH:u· ~nd to determiue if the system will cy<:le 
properly. 

COMPRESSOR 

Tht? ('Oll.\J>"r~so.;l)r is the helt:-d.riven. two-cylinder re
ciprocating typ(•. It is attached w the engine with a 
mouming b rack~:t IHi ~hown in figures l H . .<\ -1.1\ nnd 11. 

Compre!>SOr Valve leak Diagnosis 

The c.m.qn:r,F.>.~ ~n Bhould be ..-.~ •Jpe ~ftrillr; ieu;pt:r:"J.tm·c 
f.l) p<:rform an ac:c:urat.(•. te;;t. 

fig . 13A-10 Compressor MountingJSix Cylinder 

Fig . 13A-ll Compressor Mounti ng-V- 8 

(l) Ins tall Pressure Gauge and Manifold Set , T ool 
,J-5727-04. 

t2) Front-seat the SllCtion and discharge service 
valves by t urning r.hem clockwise. 

(:l) Dis~.:barge rdrigeran t remaining in compressor 
by opening suction gauge hand valve slowly. 

( 4) Open the su(."tion i{ttuge hand valve and close 
the high pres.o:ure g:iuge hand valve. 

(51 Stan engine t-tnn operate com pres8or. Pr~.>s~ure 
r.,viH hu::d up r;3.pidly. St.(lp r.•.>mpre~sor at I :10 to 200 
p()u nd.::: fJn•!::st:rc. 

{(i] The pressun~ .sh•:uld hold if thf" disrharge valve 
is operating p roperly. Los~ of pressure indicates leak
ing compre.'>8or di:'chargc valve or head gasket. 

Compressor Belt Tens ion 

B~·lt t.fm:St•J n;; MC imp<.• rt 1.m t a ud should b~\ insp€<'ted 
ht t ;.t'l.h': c:f l'H'w e<H pr:e-del~vr,ty r.md at. ~ uh!i(:quent 

~eht:d u!.tJd maintt:n.;;.nc~~ "i.tt.tNV<lls. 
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13A-12 AIR CONDITIONING -------------------,.1 

Belt Tension Gauge, Tool J-7316, will provide accu
rate belt tension adjustments. Install the gauge on t he 
longest accessible belt span. Belt tension for new car 
pre-delivery and all belts with previous service should 
be 105 to 130 pounds for V-8 engines and 90 to 115 
for 6 cylinder engines. 

Belt tension is adjusted by the idler or power steer- · 
ing pump mounting bracket. 

When a new bel t is installed, it should be adjusted 
to 125 to 155 pounds (155 preferred) tension to com
pensate for the initial run-in loss t hat occurs within 
the first several minutes of operation. 

NOTE: New belt tension specificat ions apply only to 
service replacement belts. Once a belt has been ten
sioned and run it is considered a used belt and should 
be adjusted to used-belt specifications. 

A characteristic of the Dacron type belt used 
to drive the AC compressor is that it tends to increase 
in tension-rather than stretch-when subjected to 
heat. The loss in belt tension which can be observed 
after the initial run-in is the result of wear-in which 
allows the belt to ride deeper in the V-groove of the 
pulleys. 

If a belt is run with less than the specified tension, 
slippage can occur which can cause the belt contact 
surfaces to become glazed. A glazed belt has lost some 
of its load carrying capabilities and may slip even 
when adjusted to specified belt tension. 

Belt vibration, particularly on 6 cylinder mod
els , is usually t he result of improper belt tension. 
When excessive belt vibration or flutter is encountered, 
adjust the belt tension to specifications. Adjusting to 
higher tensions will not stop vibration but will in
crease stress on the idler assembly. 

Isolating the Compressor 

It is not necessary to discharge the syste m for com
pressor removal. The compressor can be isolated from 
the remainder of the system, eliminating the need for 
recharging when performing compressor service. 

( 1) Connect Pressure Gauge and Manifold Set, 
T ool J -5727-0 4. 

(2) Close both gauge hand valves and mid-posit ion 
(crack) both service valves. 

(3) Start engine and operate air conditioning. 
( 4) Turn the suct ion service valve slowly clockwise 

toward the front-seated position. When suction pres
sure is reduced to zero or less, stop engine and com
pressor and quickly finish front-seating t he suction 
service valve. Suction pressure should be slightly 
above zero. 

(5) Front-seat the disc harge service valve . 
(6) Loosen oil check plug slowly to release any in

ternal pressure in compressor. The compressor is now 
isolated from the remainder of the system. Refrigerant 

lines and service valves can be removed from compres
sor as complete assemblies. 

Compressor Removal 

(1) Isolate compressor (see the above procedure) . 
(2) Remove both serv ice valves and place protec-

tive caps over compressor head fittings. 
(3) Loosen and remove compressor belt. 
( 4) Disconnect clutch wire. 
(5) Remove compressor mounting bracket-to-eng

ine attaching bolts and nuts. 
(6) Remove compressor and mounting bracket as 

an assembly and place on work bench . 
(7) Remove the bracket and bracket attaching 

studs. 

Compressor Installation 

( 1) Bench assemble the mounting bracket to the 
compressor. 

(2) Install compressor and bracket assembly to 
engine. 

(3) Install compressor drive belt and adjust to 
proper tension. 

( 4) Attach compressor service valves and lines. 
(5) Purge compressor of air and open service 

valves. 
( 6) Connect clutch wire. 

Compressor Front Seal Replacement 

The compressor front seal is serviced in kit form. 
Kit components are shown in figure 13A-12. All seal 
parts must be replaced if a leak has been detected at 
the seal. 

BOTTOM PLATE 
GASKET 

,§I) OIL CHECK PLUG 
);) _..- 0-RING 

A41500 

Fig . 13A-12 Compressor Seal Components and Gaskets 

NOTE: A small amount of oil around the shaft seal 
is normal and does not indicate a seal leak. A ll seal 
parts were dipped in oil at the time of assembly and 
operat ion may force out surplus oil. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


~·----------------------------------------- AIR CONDITIONING 13A-13 

(1) D ischarge remalllmg refrige rant in ~ystem. 
then back-Heat both servil~e valves to preven t air, 
m oisture, and dirt from entering sy~tem. 

{2) Remove service v a lve•• fwm com.pr.E>ssor and 
inst all p lastic plugs in both suction and d ischargt> <.:om
pressor ports . 

(::~) Remove compreR~or for !:>Uhl.'equenl. btmch 
work. 

(4) Remove clut~h pulley and woodruff kt>y from 
l"Ompressor l"ha[t. 

(5) Remove seal plnt:e c:apso.:rews and washeu. pry 
seal plate loose. and .temo'ie. 

(6) Pry behind seal drive ring, that pnrt. of the 
seal assembly farthest back on the ::; haft. and rt>move 
seal assembly . 

('i) Clean new seal a~sembly component:.< in dean 
refrigeration oiL 

NO'l'E: Cleanliness, careful handfinp, and ciP.an re
jrt:geration oil are importan t elements of .<~tu:cessful 
seal replacement. 

1,8) Push sea l assembly, less carbon ring, if loose, 
over compre~;sor shaft wi th carbon ring retainer fac
ing o ut. !\<1ove a!!sembly in and out on shaft to seat 
neoprene ring on shaft. Push assem bly in until seal 
retainer assembly contacts bearing raee. If carbon 
ring was loose. position it in ring retainer with poli
shed s ide out. Carbon ri ng must seat in the retainer. 

(9) C'oat mating surfaces of compressor and seal 
plate with a film of refrigeration oil. Position sea l ring 
in groove on the compressor. Install seal plate with 
polished face toward carbon ring. 

(10) Install seal plate capscrews and tightEln evenly 
while rotating compressor 5haft. Center seal plat,e on 
shaft by light ly tapping plate. Tigh~n capscr('ws in 
a diagonal p11ttern to 90 inch- pounds torque. 

Back Plate 0 -Ring Seal Replacement 

(1) I~olate and rem ove <:i)mpregsor. 
(2) Remov~ four ha<·k r>late al:t achin~ scrt~Wh. 
(8) Remove back plate by gent ly pryin{! it Joost> 

from nankca sf'. Pry in such a manner to pull paralld 
to hea.r1ng sud~we. 

( 4) Hl:'mr·ve ().ring ~ul t'r•:'m back pla~1:· .. 
(f.;J Clea.n b<lck plate and Hpply a iight. fitm <"If re-· 

frigera t.ion oil to 0- ri !'lf! ~ealing area. 
f6) Posii:it• n 0-ring Sl:?l:ll on back plate 11nd ini;tull 

back plat.e over rt:!.ar b(:>ar i.ng and in to t.hf' erf.lnkcase. 
(7) Ju>otall f•)IH h1J1:k plntf~ ~!Uaehjn~: scr<.>WF and 

tighten in a diagr..mal pi!ttem to 'j to 17 fo(;t · po•.~nd.::; 
of torque. 

{ ;~·, J;-.;;;taH l.l%hi pl.•r.r~e <::t:,<J1.prr>f'l">•-" 1' of :.ti~, 
\ fJ) L•~ak t.E'~I. syi>ft:m. F;v;ro:t:.M.e Md '.'·ha:r . .-:~~ .i.i 

necessary. 

Head, Valve Plate, and Gasket Replacement 

(1) holate compressor. 
(2) Remove service valves from f;omp res~or . The 

compressor head servkt- nilve por·t~ are identified 
D for disc~harg<~ and S for Sll<'tion. 

(:1) l:h:nvwe <·ornr~ressor head attaeh ing l$el'ews , 
(.l) Tap under vain: plat-e ears ishort, half-rountl 

t;rojcctions nn tlw 'ntlve plate) t~J rmno-.·e head and 
valv e i)laLt~ (fig. 1.:3:\·13). 

,, 
! 

SERVICE VAL.VE 
GASKET 

§~ 

~ 
<S 
~ 
~ 

® 
® 

DISCHARGE VALVE 

VALVE PLATE EARS 

VALVE PLATE 

~-

CYLINDER GASKET 

~-

SUCTION VAl.VE 

~------
® 

Fig . 1 3A • 1 3 Hl!od and Va I ve Plot€ A uembl y Sequ enc:e 
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(5) Tap the valve plate ears while holding the 
compressor head to separate t he head from the valve 
plate. 

(6) Clean all gasket material from head, valve 
plate, and compressor using care not to scratch or 
nick the sealing surfaces. 

(7) Coat all machined sealing surfaces with a light 
film of refrigeration oil. 

(8) Install a new valve plate cylinder gasket on the 
compressor body, locating the gasket on the dowel 
pins. 

(9) Install the valve plate on t he compressor, 
locating it on the dowel pins so that discharge valve 
is at top. Figure 13A-13 shows t he correct assembly 
sequence. 

(10) Install a new head gasket, locating it on the 
dowel pins. 

( 11) Install head. Tighten compressor head cap
screws to 15 foot-pounds torque, following sequence 
outlined in figure 13A-14. 

( 12) Coat service valve ports with a light film of 
refrigeration oil and install new service valve gaskets. 

( 13) Install service valves. 
( 14) Purge compressor of air. 
(15) Leak test system. Evacuate and charge if nec

essary. 

Fig. 13A- 14 Compressor Head Capscrew 

Tightening Sequence 

Bottom Plate Gasket Replacement 

(1) Isolate and remove compressor. 

A41502 

(2) Remove bot tom plate attaching screws and 

carefully remove bottom plate. 
(3) Clean all gasket material from bottom plate 

and compressor using care not to scratch or nick the 
sealing surfaces. 

(4) Coat all sealing surfaces with a light film of 
refrigeration oil. 

(5) Install a new bottom plate gasket and install 
bottom plate. Tighten the bottom plate attaching 
screws to 150 inch-pounds torque. 

(6) Install and purge compressor of air. 
(7) Leak test system. Evacuate and charge if nec

essary. 

Checking Compressor Oil Level 

Initially, the compressor has 7 ounces of 280 to 300 
Seybolt refrigeration oil in the crankcase. In normal 
operation, a small amount of oil is always circulating 
with the refrigerant in the system. Unless the system 
has developed a leak, the oil level will remain the 
same in the system. 

CAUTION: The oil level should be checked whenever 
the system is discharged for a service part replace
ment, and especially after a rapid loss of refrigerant 
has occurred because of a ruptured line, etc. 

NOTE: Check compressor oil level with compressor 
in operating position, and only after the vehicle inter
ior air has been cooled to the desired temperature. 
Operating the system stabilizes the oil entrained in the 
system, and provides an accurate oil level reading. The 
oil check plugs are located on either side of the com
pressor crankcase. 

Before installing a new compressor, check the oil 
level in the compressor to be replaced prior to remov
ing it. The oil level in the replacement compressor 
must be adjusted to correspond with that of the re
placed compressor. 

(1) Isolate the compressor. 
(2) Loosen crankcase oil check plug slowly to re

lease any internal pressure in the compressor. Remove 
check plug when all pressure is relieved. 

(3) Fabricate a dipstick rod as shown in figure 
13A-15. 

( 4) Hold the dipstick as vert ical as pissible and in
sert in check plug opening. The oil level should be 
within the specified levels indicated in figure 13A-1 5. 

NOTE: Refrigeration oil readily absorbs moisture. 
Keep the container capped until ready to use, and re
cap immediately after use. 
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,..-, -------------------AIR CONDITIONING 13A-15 

1 ,. ..-i- MAX 
MIN ' . 1-3/16 
13/16 --:t:~_:__2~~------,--.... 

r...-4-11/16-----

1-1/2 R-· \ ···\-· 
1·3/4 \ . MAX 1·1/8 

/ --MIN7/8 
THIS END FOR 
HORIZONTALLY 
MOUNTED 
COMPRESSORS 

THIS END FOR 
VERTICALLY 
MOUNTED 
COMPRESSORS 

A41503 

Fig. 13A-1 S Oil Dipstick Fabrication Dimensions (Inches) 

(6) Install oil check plug 0-ring seal. Be sure 0-
ring is not twisted. 

NOTE: Oil filler plug leaks are usually due to a dam
aged 0-ring or dirt on the seat. 

(7) Install plug, being careful not to overtighten it. 
(8) Purge compressor of air. 

Purging Compressor of Air 

The compressor must be purged of air whenever it 
has been isolated for oil level check or other service 
procedures without discharging the entire system. 

( 1) Cap service gauge ports on both service valves. 
(2) Back-seat the suction service valve to allow 

system refrigerant to enter compressor. 
(3) Place the discharge service valve in the mid or 

cracked position. 
( 4) Loosen the discharge service valve gauge port 

cap to permit the refrigerant to for ce any air out of 
the compressor. 

(5) Back-seat the discharge service valve and 
tighten the gauge port cap. 

(6) The compressor is now ready for service. 

MAGNETIC CLUTCH 

The magnetic clu tch consists of a stationary electro
magnetic coil, and a rotating pulley and plate assem
bly. 

The electromagnetic co il is mounted on four bosses 
on the compressor. The pulley and plate assembly is 
mounted on the compressor shaft. When the air con
ditioner is off, the pulley is free to turn on the clutch 
hub bearing. When the clutch is energized, the plate 
is magnetically attracted to the pulley and turns the 
compressor crankshaft. 

Do not attempt to replace the bearing , pulley or 
clutch plate separately. These components are servic-

ed only as a complete assembly. The coil is serviced 
as a separate unit. 

Electrical Diagnosis 

Refer to the Magnetic Clutch Troubleshooting 
guide when diagnosing magnetic clutch malfunctions. 

Diagnosis for Noisy Clutch 

Spin the pulley by hand. There must be no inter
ference between the field and the rotor assembly. The 
clutch coil must be mounted properly using the special 
capscrews which position the field coil to the com
pressor. 

A worn pulley bearing can be detected by the rough
ness felt when spinning the pulley. Do not attempt to 
replace the bearing. 

A new clutch may emit a short squeal when initally 
engaged. After a few cycles of operation the noise will 
disappear. 

Clutch Removal 

(1) Remove compressor belt. 
(2) Energize the clutch or use a spanner wrench to 

hold the clutch plate while removing the clutch-to
shaft attaching bolt and washer . 

(3) Install a 5/8- inch-11 standard thread bolt in the 
threaded center of the clutch plate. 

( 4) Tighten the bolt and pull the clutch from the 
shaft. 

CAUTION: Do not pry on clutch to remove. 

(5) Remove four capscrews which retain the mag
netic coil and disconnect coil wire. Remove coil. 

Clutch Installation 

( 1) Install magnetic coil wi t h the four special cap
screws provided with the replacement unit. These cap
screws are used to ensure the coil is positioned prop
erly on the compressor. 

(2) Tighten capscrews to 7 to 10 foot-pounds tor
que. 

( 3) Install woodruff key on compressor shaft. 
(4) Align clutch assembly wit h key and install 

clutch on shaft. 
(5) Install clutch-to-shaft attaching bolt and tight

en to 20 foot-pounds torque. Connect clutch coil wire 
and energized clutch t o hold unit when tightening. 

( 6) Install compressor belt and adjust belt tens ion 
to specifications. 
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13A-16 AIR CONDITIONING -------------------,.1 

J 
CONTROLS 
Check Adjustments 

f.-

SYSTEM TROUBLESHOOTING 

PRELIMINARY 
DIAGNOSIS 

AIR LEAKS MAGNETIC CLUTCH 
Refer to Magnet ic 

Clutch Troubleshooting 

Charts 

BLOWER 
Check at all 

speeds 

Check 

• • • 
Vents 

Door seals 

Window seals 

~ 

REFRIGERATION 
SYSTEM 

DIAGNOSIS 

CHECK DISCHARGE AIR TEMPERATURE 
e Set thermostat at max cool 

e Set engine speed at 1500 rpm 

e Check discharge air temperature with 

thermometer 

e Discharge air temperature must cor· 

respond to ambient air temperature 

as shown in Normal Operating Temp

eratures and Pressures Chart 

System cools 

and cycles 

properly 

System does 

not cool or 

cycle 

System cycles 

but at incorrect 

temperature 

Install gauges and 

chec k pressures 

to diagnose prob· 

lem. see Pressure 

D iagnosis Chart to 

correct. 

Cools and cycles 

pro per ly 

Road test to veri f Y ProPer operation 

AIR DISCHARGE 
CONNECTING DUCTS 

~ Check for seal leaks and 

alignment 

I 

Check thermostat 

capillary tube for 

proper installation. 

Install correctly and 

recheck discharge 

air tem perature. 

Syst em cycles 

but at incorrect 

t emperature 

Replace 

t hermo st at 
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"1------------------- AIR CONDITIONING 13A-17 

MAGNETIC CLUTCH TROUBLESHOOTING 

NORMAL PRELIMI NARY CHECKS 

1. Compressor d ri ve belt tension . 

2. Place the Igni t ion switch In on posit ion. 

3. Check t o see if c lu tch Is engaged when the thermostat is turned on and the blower 

Is operat ing at low speed. 

I 
Clutch Inoperative I 

I 
Connect a jumper w ire from the battery to t he clutch lead 

harness wire termi na l In the eng i ne compartment . 

I 

Clutch operates I I Cl utch Inoperati ve I 

D isconnect black wire from thermostat and reconnect r Clutch Coil Fau lty 

jumper wire from the battew to t he black wire. 

I 
I I 

l Clutch operates r Cl utch inoperative I 
I l 

Connect black wire to thermostat and I Broken Wire to Clutch Lead I 
disconnect brown wire . Turn ther mostat 

on and contact j umper w ire t o brown 

terminal. 

I 
I 

l Clutch operates I r Clu tch inoperative l 
l 

Connect jumper to brown terminal I Faulty thermostat. l 
on fan switch. 

I 
I I 

I Clutch operates I r Clut ch ino perative I 
I 

Connect jumper wire to cent er (feed) Brown wire broken bet ween fan switch 

terminal on fan switch. and t hermostat. 

I 

I Clutch operat es I Clutch inoperat ive I 
I 

I Wire t o switch faulty I r Switch defective I 
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13A-18 AIR CONDITIONING -------------------,.1 

NORMAL OPERATING TEMPERATURES AND PRESSURES 

Engine Ambient Average Discharge Head Suction 
Speed Temperature Air Temperature Pressure Pressure 
(RPM) (oF) 

1500 60 
1500 70 
1500 80 
1500 90 
1500 100 
1500 110 

CONDENSER AND RECEIVER/ DRYER ASSEMBLY 

Removal 

( 1) Discharge refrigerant from system. 

NOTE: Discharge system slowly to prevent loss of 
compressor oil. 

(2) Drain radiator. 
(3) Remove fan shroud and radiator. 
( 4) Disconnect pressure line at condenser. 
(5) Remove four condenser attaching screws and 

tilt bottom of condenser toward engine. 

NOTE: Plug all open connections to prevent entry of 
dirt and moisture. 

(6) From underside of vehicle, disconnect receiver/ 
dryer-to-evaporator hose at receiver/dryer. 

(7) Remove condenser and receiver/dryer assembly. 
(8) The receiver/dryer may now be removed from 

condenser, if necessary . 

Installation 

(1) If removed, install receiver/dryer to condenser. 
(2) Place condenser in position and connect re-

ceiver/dryer-to-evaporator hose at receiver/dryer. 
(3) Install condenser attaching screws. 
(4) Connect pressure line at condenser. 
(5) Install radiator and fan shroud . 
( 6) Fill radiator. 
(7) Evacuate, leak test, and charge the sys tem . 

EVAPORATOR HOUSING ASSEMBLY 

Removal 

( 1) Discharge the system. 
(2) Disconnect in let (suction) line at co mpressor. 
(3) Disconnect receiver-to-evaporator hose at t he 

quick d isconnect coupling (fig. 13A-16). 

(oF) (PSI) (PSI) 

45 
45 
46 
47 
48 
48 

QUICK 
DISCONNECT 
COUPLING 

110 
135 
170 
190 
220 
275 

RECEIVER/DRYER
TO-EVAPORATOR 
HOSE 

Fig. lJA-16 Quick-Disconnect Coupling 

9 
10 
11 
12 
14 
18 

J41092 

(4) Remove hose clamps and dash grommet re
t aining screws. 

(5) Remove the eight evaporator housing-to- instru
ment panel retaining screws and the one evaporator 
housing-to-mounting bracket screw (fig . 13A-17). 

(6) Lower evaporator housing and pull hoses and 
grommet through opening. 

The blower motor, blower motor housing, and 
evaporator core may be serviced after the evaporator 
housing is removed (fig. 13A-18) . 

NOTE: Jt is not necessary to discharge the sys tem to 
service the blower m otor. The evaporator housing m ay 
be lowered from the inst rument panel to gain access 
to the blower motor attaching screws. 
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,.-1-------------------AIR CONDITIONING 13A-19 

Installation 

(1) Push hoses through grom met opening, ~:tnd in
stall grommet by pushin~ toward engine compartment 
of vehicle. 

(2) Raise evaporator and install evaporator hous
ing-to-instnnnent panel reta ining screws a nd the evap
orator-to-mounting bracket screw. 

(3) Install hose clamps and grommet retaining 
screws. 

(4) Connect receiver-to-evaporator hose at quick 
disconnect coupling. 

(5) Connect inlet (suction) line to compressor. 
(6) Evacuate, leak test, and charge the sy!ltem. 

UPPER EVAPORATOR 
CORE HOUSING 

EXPANSION VALVE SERVICE 

T he ,-atvc i!l preset alld should not he adju~ted. A 
de-fective vah·e requires re plan1 n H.' Ilt.. 

ll) Discharge the syl:\t<:>m. 
~ 2) Removu evaporator h1)US ing H!-l~t:ru bly. 
en Remol:e in~ulation wrapped around suction 

line and expansion valve. 11.-fark capillary tube l oc.~ation 
on suction line. 

( 4) Disconnec:t inlet and on tlet conneetions, capi l
lary tube clamp, and equa lit.er tube. 

(51 RenH)ve expansion vo.lve. 
(6) Clean suction line to prndde a positive contact 

with replacEc- tnent expansion valve capillary tube. 
( 7) R.ec0nnect inlet and 0~1 t let hoses. Clamp capil

lary tube at marked position and connec t equalizer 
tube. 

NOTE: Clamp capillary tube securely' !W that a firm 
contact with t he. suction line is formed. 

(81 \\'rap expansion \'alve and line with i n~ul at.ion . 
(9) Install evaporato.r housing assembly. 

( 10) F.vacuat.e, leak tes t. and charge the system. 

BlOWEF\ 
INTAKE 
RING 

BLOWER 
GR illE 

f 'ig. 13A-1 8 Evaporator Hou6ing A"s~mbfy 
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13A-20 AIR CONDITIONING------------------- ,.. 

SYSTEM CONTROLS SERVICE 

Fan Switch 

The fan switch may be serviced by removing the 
access plate located on the lower evaporator case be
low the control panel. 

Temperature Control Switch 

To service t he temperature control switch, the evap
orator case must be disassembled. 

Thermostat 

When installing a new temperature control thermo
stat, insert t he capillary tube into the evaporator coil 
a minimum of three inches (fig. 13A-19). 

CAUTION: Hand le the tube with care to avoid bends 
or kinks whic h could cause the thermostat to malfun
tion. 

EVAPORATOR 
COIL ASSY INSULATION 

3.00 

--------@-0 ---------------@~----- cA~LLARY 

~~~~::::::::::;::::::::::;::::::::::;::::::::::;::::::::::;::::::::::;:::=::::::::::;:::=::::::::::;~ TUBE -INSERT 

3
] r ~ INTOWLWN 31NCHES. 

J41094 

Fig . 13A-19 Capillary Tube Position 

TECHNICAL SERVICE LETTER REFERENCE 

Date letter No. Subject Changes information on Page No. 

~-
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14-1 

BODY -PANELS-FENDERS-HOOD-BUMPERS 

Page Page 
Body ..... ......... ........ ..... ...... .. ....... .......... .. ........ ..... ...... 14-1 Frames ........................................................................ 14-2 
Bumpers .. .. .. .. ......... ........ ......... .. .......... ..... ...... . ..... .... 14-12 Grilles ..... .... ..... ........ .. ........ ...................... .............. ..... 14-8 
Doors ................. ......................................................... 14-7 Hoods ........................................................................ 14- 11 
Fenders ... .. .............. .... ........ .... ........... .............. ... .... . 14- 1 0 Panels ........................ ... ............. .... .......... ..... ............ .. 14-7 

BODY 

Page 
Axle Alignment ...... .. .................................................. 14-2 
Body Construction ... .................... ......... ..................... .. 14- 1 
Frame Alignment ............................... ........ ................. 14-2 

BODY CONSTRUCTION 

General 

Jeep vehicles are of all-steel construction, with insu
lated body mounting points that provide a secure at
tachment to the chassis frame. 

All major body panels are of heavy gauge steel, rein
forced, flanged, and welded. The bodies are completely 
detachable from the chassis unit and are insulated from 
the frame by body spacers placed between the body and 
frame and held in position with body bolts. 

Primed skeleton bodies are available in all models as 
replacements when the body is damaged beyond repair. 
Doors, trim material, hardware, and other parts may 
be repaired and reused. 

Spacers are located between the body and chassis 
mounting points to insulate against vibrations and road 
noises. 

Periodic inspection is necessary to determine th e 
condition of body spacers and holddown bolts. Worn, 
loose or fatigued spacers permit the body to settle caus
ing possible interference between the floorpan and var
ious chassis components. 

Water Test Procedure 

Water testing can be performed without the need of 
a helper, by utilizing a suitable stand to which a water 
hose can be attached. The hose attachment should be 
adjustable to permit changing the spray direction as 
needed. This method will make it possible for one man 
to observe and detect the point of water entry while the 
water is being applied. 

Always begin the water spray at the lowest point and 
allow sufficient saturation before moving the water 
spray upward. 

To best simulate normal conditions that cause water 
leaks, i.e., rain or car wash, it is advisable to water tes t 

Page 
Frame Construction ..................................................... 14-2 
Frame Dimensions ....... .. ............... ............................. .. 14-3 
Frame Straightening ........... .............. ........................ .. 14-2 

with a spray pattern rather than a heavy, solid stream 
of water which can create misleading symptoms. 

This procedure can be used on any area suspected of 
having a water leak. 

Correction of leaks 

The following is a list of sealing compounds best su it
ed to correct water or dust leaks in the respective areas 
as described. Comply with specific instructions recom
mended by the manufacturer and noted on the contain
er. 

Body Joint Sealer- A heavy-bodied as phalt base 
compound with properties very similar to undercoating 
mater ial. Used to seal body joints. Do not use where 
scuffing of sealer may occur. Ideal for use in wheel 
splash area after adequate cleaning of surface. 

Undercoat spray- Undercoating material in a pres
surized sp r ay conta in er is ideal for quick sea ling of -
body seams and joints. A four-inch plastic tube as a -
nozzle extension allows access to hard-to-seal areas. 

Body Caulk-String Caulk- A heavy bodied material 
which can easily be molded and pressed into place and 
remain pliable. Adjoining surfaces must be clean for 
good adhesion . Caulk is best suited as a gasketing mate
rial and not to be substituted for sealing which requires 
an adhering bond. 

Plastisol or Hard-Setting Sealers- Fast curing 
sealers which can be used on an exposed painted sur
face. Surface of sealer will harden smoothly and quick
ly for repaint or touch-up. Use for sealing coach joints 
of exposed surface requiring a hard, smooth finish. 

Flowable Black Sealers - Black, thin-bodied sealers 
with a butyl or rubber base, remain soft and tacky to 
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14-2 BODY--------------------------,.1 

fill voids which may occur due to flexing. When sealing 
the windshield or rear window area make certain the 
sealer being used is recommended by the manufacturer 
for use next to butyl tape. Some types of flowable black 
sealers will deteriorate the butyl tape. 

FRAME CONSTRUCTION 

The frame is the foundation and structural center of 
the vehicle. In addition to carrying the load, it mounts 
and supports the power unit while maintaining correct 
relationship and alignment of the power train. This re
lationship assures normal functioning of the units and 
freedom from excessive wear, stress and strain. The 
frame is constructed of heavy channel steel side rails 
and crossmembers. The crossmembers maintain the 
proper positions of the side rails in direct relationship 
to each other, providing maximum resistance to tor
sional twist and strains. 

In the event of collision damage, it is important that 
the fram e alignment be checked and realigned to frame 
dimensions shown on the individual dimension charts 
(fig. 14-1 through 14-4). 

Wheel geometry and axl e alignment should be 
checked. 

FRAME ALIGNMENT 

The most efficient method of checking frame align
ment is with a frame alignment machine. 

If a frame straightening machine is not available, 
frame alignment may be determined by using the "x", 
or diagonal method (fig. 14-5). Figures 14-1 through 14-
4 provide all frame dimensions. 

The most convenient method of checking frame di
men s ions is to mark on a leve l floor all dimen s ional 
points from which measurements are taken . Th is is 
known as "plumb-bobbing'' the frame. If working on a 
cement floor, clean it so that the chalk marks will be 
visible underneath the frame . If working on a wooden 
floor, lay sheets of paper underneath the vehicle. Drop a 
plumb-bob from each point indicated in fi gure 14-5, 
marking the floor directly underneath the point. Satis
factory checking depends on the accuracy of the marks 
in relation to the frame. 

To check poin ts tha t have been marked , carefull y 
move the vehicle away from the layout on the floor, and 
proceed as follows: 

Check the frame at front and rear end using corre
sponding marks on the floor . If widths correspond to 
frame specifications, draw a centerline the fu ll length 
of the vehicle, halfway between the marks indicating 
front and rear widths. If frame width is not correct and 
the centerline cannot be laid out from checking points 

at the end of frame, it can be drawn through intersec
tions of any two pair of equal diagonals. 

With the cen terline correctly laid out, measure the 
di stance to several opposite points ove r th e entire 
length of the frame. If the frame is in proper alignment, 
opposite measurement should be the same. 

To locate the points at which the frame is sprung, 
measure the diagonals marked AB, BC, and CD (fig. 14-
5). 

If the diagonals in each pair are within 1/ 8-inch, that 
part of the frame included between points of measure
ment may be considered as satisfactorily aligned. These 
diagonals should also intersect at the centerline. If the 
measurements do not agree within the above limits, it 
means that a frame alignment correction is necessary 
and will have to be made between those points that are 
not equal. 

NOTE: During the proces s of straightening the 
fram e, be ex tremely careful not to overstretch the 
frame. This could cause the already aligned sections of 
the frame to become miso,ligned or weakened. 

FRAME STRAIGHTENING 

A bent or twisted frame may be straightened, pro
vided the extent of misalignment is not excessive. To 
avoid weakening the frame, straightening should be 
performed without the application of heat. Severely 
damaged frame parts should be replaced. 

NOTE: The controlled-heat technique can be utilized 
where a frame section iB squashed and must be brought 
out without tearing or excessive stretch to the metal. 

AXLE ALIGNMENT 

When the frame is properly aligned, the front axle 
alignment to the fram e should also be checked. The 
front axle is square with the frame if the distance be
tween the front and rear axles is the same on both sides. 

The distance from the spring upper bushings to the 
axle on both sides should be equal. Check both axles. 

NOTE: Always inspect the springs for broken spring 
center-bolts when checking the frame and axle align
ment. 
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~I--------------------------------------------------BODY14-3 

(i:) 
RADIATOR GUARD 
HOLD DOWN 

., 
: I' 

® :1 
BODY HOLD [ J 

DOWN l..t 

T 
® 

1 
0 

I 
I 

CJ - 5 WHEELBASE 

0 

,..._ __ ® I I ® ', © 
~------~~'--------~1 

@ 
BODY HOLD 
DOWN 

® 

® 
BODY HOLD 
DOWN 

'. I 

0 

0 

0 

0 

= 

BODY HOLD · 
DOWN ·- --= 

0 
BODY 
HOLDOOWN 

L 
@ 

@ 

(j) 

1-----~, @ __ , @:,~ 
..-------~-Q9--------~ 

~-------------------~-6_-QP----C-J---6-W--H-EE_l_B_A_S_E ________________ ~~ 

@@ ® 
@ 

1. 84.00 
2. 29.25 
3. 14.62 
4. 39.36 
5 . 31.50 
6 . 32.12 
7. 31.50 
8 . 24.75 
9. 42.29 

1 o. :t8.46 
11. 46.67 
12. 10.66 
13. 34.09 
14. 3.16 
15. 47.91 
16. 131.38 (CJ-5) 
17 . 104.00 
18. 151.38 (CJ-6) 
19. 9.81 3·Speed Tranamlsalon 

14.44 4-Speed Tranamlaaloo 

©0 
A. Frame for CJ-5 
B. Frame for CJ -6 

t 
® 

Fig. 14- 1 CJ Model Frame Dimensions 

J411 9 3 
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14-4 BODY----------------------------------------------------------------~1 

® 
RADIATOR GUARD 
HOLDDOWN 

BODY HOLD 
DOWN 

® 
BODY HOLD 
DOWN 

® 
BODY HOLD 
DOWN 

© 
BODY HOLD 
DOWN 

@ 
BODY HOLD 
DOWN 

@ 
BODY HOLD 
DOWN 

@ 

I 

@)~F ,..._ ___ @ -+@ 
~@)~ 

l--4-----® 
l--4--------------------------------------~--------------------------------~l 

1. 108.75 
2. 34.25 
3. 30.00 
4. 15.00 
5. 42.50 
6. 42.50 
7. 45.88 
8. 37.30 
9. 46.75 

10.52.60 
11 . 21.12 
12. 20.00 

13. 36.31 
14.45.75 
15. 5.13 3-Speed Transmission 

11.54 4-Speed Transmission & Automatic Transmission 
16. 13.69 
17.45.31 
18. 12.71 
19. 7.00 
20.50.00 
21. 52.36 
22. 173.99 
23. 36.08 

Fig. 14-2 Cherokee and Wagoneer Frame Dimensions (Inches) 

J 4 1194 
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~·--------------------------------------------- ----~·BODY 14-5 

® 
RADIATOR GUARD 
HOLDOOWN 

1. 118.75 
2. 34.3a 
3. 17.,8 
4. 42.56 
5. 45.88 
6. 45.72 
7. 44.50 
8. 46 .75 
9. 41.12 

10. 40.00 

@ 
BODV 
HOLDDOWN 

© 
BODY 
HOl.DDOWN 

---::.·' 

@ @--------------------~1 

11. 48.79 
12. 45.70 
13. 5.32 
14. 51.31 
15. 13.79 
16. 183.72 
17. 5.13 3·Speed Transmission 

11.54 4-Speed Transmission 
& Automatic Transmi1U1Ion 

.t~.l l'J S 

Fig. 14-3 J ~ 10 Truck Frome Dimensions (ln.cheli j 
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14-6 BODY----------------------------------------------------rl 

T 
® 

@ 
RADIATOR 
GUARD 
HOLD DOWN 

® 
BODY 
HOLD DOWN 

© 
BODY 
HOLDDOWN 

WHEELBASE(!)---------....... 

® :T 
® ® ® 

~~~,_! 
'© I I 

---..J .... ...--@-----rl~@~ 

, .. ...-.-@ ......... ,~ 

~~--------------------------~-------------------------......... 

1. 130.75 
2. 34.38 
3. 17.19 
4. 42.58 
5. 45.88 
6. 45.72 
7. 44.50 
8. 46.75 
9. 5.32 

10. 41 .12 

11. 40.00 
12. 60.79 
13. 45.70 
14. 56.45 
15. 7.89 
16. 195.75 
11. 5.13 3-Speed Transmiss ion 

11.54 4-Speed Transmiss ion 
& Automatic Transmissi on 

Fig . 14-4 J-20 Truck frame Dimensions (Inches) 

J4 ll96 
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,.. __ _ 
-PANELS 

...... r·----- -----"'-<., 
1 

0 2 c 

!--· 
S~>ring Hanger Step Dimensions (Inches) --VP.hiele 1 ··Front Set 2- Rear Set 

·-· ·-
CJ-5 4.15 3.22 
CJ-6 4.27 3.34 
Wagoneer & Cherokee 6.28 2.37 
Truck, J·10 6.34 2.49 

Truck. J-20 6.34 1.27 

J4ll97 

Fig. 14-5 Typical Frame Assembly 

PANELS 

Page 
Doors .......................................................................... 14-7 
General ....•........•......•.......•.....•...........••....•.•............... 14~7 

GENERAL 

Replacing damaged pan~ls with new parts i~ less 
fJ:-qwnsin· than rt>.pah·ing the damaged section. 

:\:>sembled sedions nr any of the indiYidual panels 
a.vail<lble fot.· rr.pla~:~~~ment are c•nnr,let:c and may be in
stalled as a unit.When r.•nly a pe)rtion of the unit is dam
aged. ~h~; damaged onil m<JY he eut from th~, borl.r at, the 
location b~!:'r S\liicd for welding:, a:nd the nP.w unit rut to 
the desir;:d 8i;1.e ami wPlded in ~}l::u.~e. 

Galvanized Panels 

l•'r•r tJr·otecti.Hl ;il'::drwt. t'~;~t. all. JO>*tn(\1...; vc;.lnerabh: t<) 

r·o~·l'i)::'i(:•1 ;:,;l Che;'(·k~·.;. '.\';~gOllCe~·, n;:.l! Trnek l'f~hid.l·o:" 
art! Halvar.li7.A~d. ,\ m·niTa!i:l.er m u~~t. bt• fippli~~d tc rhe~t: 
pands ptifll' t.P p:1inting t.o ":nsure g()(Hi a.tfh(:·sion n( t!.w 
pai!'lt 

ReplacemP.nt 

\Viie,·e !'IC\I.J~:J.•:t!rnr:nt i~; U!l:fri!'l'tt cu·.·eful <'!Xamhation 
~.:.}.hl: .. ~.k1' .:n~ P~.ti.( .. ~: f,:.:~ rt J:he ~x·~.~n~ H<· thr d;~.n:~a~;f: t!~." dett.~r··· 
m' ·:f '.V ·, i(:~! p.l/.TH~1:'! l'l·(jHin:d {I)~· r·ep! :W<'!!WOt. 

Page 
Radiator Grille!. .......................................................... 14-8 

Rear Quarter Panels ................................................... 14-7 

In most cases, th(• >Vf~lrl joints of one panel to another 
are d~ible and can bf. separated for installation of a 
new panel. 

DOORS 

The eomplete <bot·, with outer antl inner door pands 
flanged and welded together and primed, i~ a~·ailable as 
well as the outer panel only. 

Thm·w m<ty he u.:;r~d in ca~es wheu· the im.H:r panel 
and pi11ar a~sem.bli<·~ 3.1'(' ll(•t ri~Lm~ge:rl, ~;wing the <•xt:ra 
;,~xp(m::te of nsin~ a t:ompk~i;.-~ rlom·. 

REAR QUARTER PANELS 

Tht• n~ar qnart.cr r,an<d~; a.~:·e well! eo ru the hody as 
indk<4tt.?d hr rlntJ.r:d lim!!'!o in fig. H-ti thr(•UKh 11-B. 

\Vhe.JH::'VE'f :l re~n quarter p~mel is r~:~pla(.'.ed, it; i~ H~.ry 
impl)l'tHnt w appl_y 11 s;nit.a.bk rust. pnw!?ntath·(:. l'(nr·h us 
::~ wdd prirw::r w !dln1ai.ing- ~;urf;H;e:;: prior to ~vdding. lt 
i.~t :·lh~tJ Vf:ry m~(:f.!ti':l..U'Y 11) ~~·~~d ;~ 0 .\ ~·~·k!ed jnint'i v:ith JHf~P 
M••t:r11 .J<:"Iint s~aJ.f,l' (t!' ('r.}tiivah~nt 
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14-8 PANELS-------·--------------------

Fig. 14-6 Reor Quarter Panel- CJ 

~~----
' I 
I 
I 

t l __ .... 

Fig. J 4-7 Rear Quar!i!t Pone! - Cherokee 

RADIATOR GRillES 
CJ Models 

j42646 

Th~ GJ grin>. ~r,d :)tf. ~l'Jj)l .• ·:~t·i, :'\!'<d ~raffk M( wdd1~d 
iO~'I~tlw.r tu f(lnn a n·a:.dtn ;:<m:·:'f:r~". u ;rt.h !'allia.tor gu:.m:J 
!ug . .14~~!1. 

Cherokee - Wagoneer - Truck 

·w·a.gont'·~·r.:; :featur·~ ;:: •lf:\.V 'l."l·::ol•!':l!~ r:i.(~ia:r,r grilit! it!

S~!rt whid1 ~~;a; bt:. q;;idJy rq1hll::t:d whr r; : hrm<lg-•~d (fig 
1.4-l 0). T.lh': .\~rm ~~ i ns<;n :~. ~H:·c··:ned ~:r.:• ?)H· grille p~Jtt:.•l 
with dloi.po::;:J.tJi(· pb~t;;!. f.a•:b:~:;( '-"':' f.!.\ fae~ :. ~r.,te •;t·:r:.·k·i·:·lg 

Fig. 14-8 R~r Quarter Panel· Wagoneer 

Fig. 14-9 Grille Panel - CJ Model!> 

Cherokee anrl t:rutk grille~ arc one-pit'ce nw!-al con
i~l.:mction, a .sepa.ra(.(! gri.Jle fate panel and snppnYt and 
ba.ffk art> us~?.d fur rigidity u.nd i?-~ J~v·k•: m·.mwn.ty. 

GRfllE REMOVAl 

CJ Models 

(1.1 R~~lnQ::e :-;crew:; and Vt;t~h('!'S ~ (•(:urir.g r::VJ ;a~or tu 
r~t·l :a~or ):fttard P<Hld. 

(2) l~t.!J'IHI''-'(' holt;.; and wasl:er~ (1\~ttH:i.ni~ ~uard p;·m,~i 
V; fi:nders. 

U1J Hf>m:n e r:;~di;n:or i[.l' .i lll?. t::• {n~:tl~' i"!'~tt;''~~·.n;~ f..t~ .!' 
h.:•lddf.t \v·c, as~,e··,·};bl.~i. ~hlt(~ :~<:(itLf:n:>:• of r.-,~·~··t:~ .. 
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n------------------------PANELS 14~9 

f/77 
1
///llt__ ===~==I BUTT:\\\\ ~~NDABLE ffi_[l PIN \ PRONGS 

, t'J m. ~ ~--E}i 

GRILLE PArEL 
JNSE~T 

" / I ~ 
t 

::\ :\ 
'/"'~~ ~ 
\. ) 
-·tt 

l 
) 

J41 24 4 

Fig. 14-10 Grille Insert and Fasteners· Wagoneer 

GRILLE PANEL. 

GRILLE PANEL ...----! 
CHEROKEE-TRUCK ~ . ..... -

J426<19 

Fig. 14-11 Grille Panel- Cherokee - Wagoneer - Truck 

t.f, Loosen nut:~ :'.CNLring th r two radiatfJr supp11rt 
H•lh to th radiator gl'illt.~ guard supp(1rt bratl-.(!~S . 

(5 ) Hut•OW; rods fr•.nn brack~:t.~. 

UiJ Tilt guard p<mcl fnrw~u·d an.d diseonnN~I. d~:tric·at 
wiring a t h.-· ad lamp $t~alf~d be~~rn tw ir, an d par king 
lam p assf·mbly \o,.rtre harn~s~ at e<,nnt:ctor:s. 

('i ) Lift radiator guard panel f tol"l vehicle. 

Cherokee - Wogooeer · Truck 

i'1} Rot;>.•o; r: ih:ndl;un (J dr<or'!!. lH-:a.dl.a!l'tf' h<P.I.';l~!g arHj 
di :~COn1H;\~~ h,~:~~:li.a rnp wirinu a.t !:lealf~d hea.m unit .. 

( 2; Rl'rnt1Vl~ :;c:rews. bolts and washers securing g tillt>. 
(:.l) Remo\·"' w·Hle. 

WAGONEER GRillE INSERT 

Replacement 

(J l P ush the pin Lhro•.1gh and out t ht: bm:k of t.hc bu l.
t ,~n-~hapcd plastic fasU:ur:rs •J ~ing a l / 8-ind1 dia mN.e.r 
tool (fig. 1.4-l fn, 

(::!) I~t'.m•Nf: and di)3t.a:d pla~tic. f:t:;t~~nt:r burtong. 
(:{} H(';m<;Ve grH!e i ru;<11.'t fro'~' grill•: l'arwl .and dil'!tOil · 

!J•..>ct parkir1g i 'lint w :.r i.:t1~~· r1t }:arr<(:';!~~ eonned()rg. 
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14-10 FENDERS----------------------------------------------~1 

( 4) Connect parking light wiring to harness connec
tors and position grille insert in grille panel. 

(5) Align holes in grille insert with gr ille panel holes 
and install plastic fasteners. Push pin in flush with fas
tener button, expanding fastener prongs. 

FENDERS 

FRONT FENDER AND APRON REMOVAL 

CJ Models 

(1) Remove or disconnect all items attached to the 
apron of fender. 

(2) Remov e hood r etaining latch and side marker 
light from fender. 

(3) Remove bolts, washers and nuts securing fender 
and brace to firewall (fig. 14-12). 

Fig. 14- 12 Front Fender - CJ Models 

(4) Remove bolts, washers, and nuts securing fender 
to radiator grille guard panel. 

(5) Pull fender outboard and lift from vehicle. 

Cherokee-Wagoneer-Truck 

(1) Remove front bumpers. 
(2) Remove headlight to gain access through opening. 
(3) Reach through headlight opening and remove 

bolts and washers attaching fender to grille face paneL 
(4) Remove side marker lamp reflector lens and dis

connect lamp socket assembly from lens. 
(5) Remove bolts and washers holding fender to grille 

face panel. 
(6) Disconnect brace at fender . 
(7) Remove bolts and washers attaching fender ex

tension bracket to fender apron. 
(8) Remove bolts and washers attaching fender to 

rocker panel just below the hinge pillars. 

(9) Remove the bolts and washers that attach the top 
of the fender to the fender apron, the hood hinge sup-

port bracket, and the fender-to-firewall bracket. 

NOTE: The number and position of shims between 
fender and rocker panels so they can be reinstalled in 
the sanw way. 

(10) With the doors in the open position remove the 
fender from the vehicle. 

(11) Remove or disconnect all items attached to the 
apron. 

(12) Remove bolts and washers that attach the fender 
apron to the radiator support and to the two brackets 
on the firewall. 

BRACKET 

EXTENSION 

J42651 

Fig. 14-13 Front Fender- Cherokee- Wagoneer- Truck 

INSTALLATION 

(1) Spread sealer evenly over and along surfaces 
where fender and apron make metal-to-metal contact 
with other sheet metal parts. 

(2) Install apron and fende r in place with f inger
tightened bolts until all bolts and washers have been 
installed. Then secure all nuts and bolts. 

(3) Install and reconnect all items removed from the 
fender and apron, such as wiring harness, electrical 
components, etc. 

(4) Secure items such as headlight, gr ille and / or 
front bumper which were released or removed to fac ili
tate removal of fender and apron. 
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~1------------------------------------------------HOOO 14-11 

HOOD 

Page 
Alignment .. ................... .. ..... ... .................................. 14-11 
Assembly and Installation ... ...... ................................ 14-11 
General Information ........... .. .................................... 14- 11 

GENERAL 

The CJ hood consists of an outer flanged panel with 
inner U-channels welded at the front and rear of the 
hood panel. 

The Cherokee, Wagoneer, and Truck hood consists of 
an inner and outer panel flanged and welded togeth er at 
the outer edges. 

(1) Mark the position of hinges on their respective 
mounting panels before removing hood. 

(2) Detach hood panel from hinges by removing the 
attaching bolts, lockwashers and flat washers. 

(3) Disassembly of the CJ hood is accomplished by 
removing the hood prop rod, hood prop rod retainer clip, 
hood side catch brackets, footman loop, and windshield 
bumpers (fig. 14-14). 

(4) Disasse mbly of the Cherokee, Wagoneer, and 
Truck hood is accomplished by removing the hood lever 
lock assembly, left and right hood panel brace rods, and 
the insulation pad (Cherokee and Wagoneer) that is 
cemented to the hood panel (14-15). 

FOOTMAN LOOP WINDSHIELD BUMPER 
---.... 1 ., 

( HINGE 

~~ HOOD 

"\ 

BRACKET . 

\ .-JJ / 

®~LIP • 
t """ ""'-& 

~\,~"' .• );:0 . ~7~' 
SPRING ~ REINFORCEMENT 

BRACKET I ~ PLATE 

SAFETY HOOK SlOE CATCH J42652 

Fig. 14-14 Hood and Related Parts- CJ Models 

ASSEMBLY AND INSTALLATION 

(1) Finger-tighten related component parts and 
assemblies to hood panel. 

(2) If the Cherokee or Wagoneer hood insula-
tion pad has been removed, clean off all loose cement 

Page 
Hood Bumper .... ... ...... .... .... .. ..... ................ .. .... ... .. .. .. 14- 12 
Hood Lock ........... ..... ... ...... ..................... ................... 14-12 
Removal and Disassembly .. ............................ ... ....... 14-11 

and pad particles from panel to ensure good adhesion 
when recemented. 

(3) Position hood panel assembly and align hinges 
with scribe marks on the respective mounting panels . 
Torque all attaching bolts. 

(4) Check hood alignment. If not correct, apply fol
lowing procedure. 

SPRING 

PANEL BRACE 

ROD ___-::i 
RUBBER CAP/= 

HOOD BUMPER 
ADJUSTING BOLT 

LOCK ASSY 

J42653 

Fig. 14-15 Hood and Related Parts - Cherokee, 
Wagoneer, and Truck 

ALIGNMENT 

The hood hinge mounting holes are oversized to per
mit adjustment when al igning the hood. 

NOTE: If the hood must be moved to either s1:de, th e 
hood lock loop striker, hood lever lock, and/or the safe
ty hook as sembly, accordina to vehicle model, must 
ji:rs t be loosened. 

(1) Loosen the hinge mounting bolts slightly on one 
side and tap hinge in the opposite direction hood is to be 
moved. 

(2) Secure bolts. 
(3) Repeat the procedure on the opposite hinge. 
(4) The hook lock loop striker, hood lever lock and/ or 

the safety hook assembly, must be moved to ensure pos
itive locking. 

(5) On the Cherokee, Wagoneer and Truek, shim be
tween hinge and hood with caster and eamber shims or 
flat washers at the rear bolt, if the hood is low in rela
tion to the cowl top. 
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14·12 BUMPERS-----------~-----------~1 

((ij If the hood is too high at the eowL :;him at the 
f.ron t hnlt. 

HOOOtOCK 

'l'h(• hood lock and safety catdt of the Chcroket•. 
\\'agontwr ar.d 'l'mck in<·orwwates a rt:'l<'!ase :;y..!U'm, 
wherehy th(: l't~h~a~c !~v-et· O!Jcrate& the hrwd [()d;. and 
the Bl-'.f'et:< t•atch. 

The CJ hood is ::.et~ured to the front fender~ hy t.wo 
hood rf'taining lat('hes. To rdease, rHzll the latdlL'S 
straight. ur1 and wrn slight]:, at. the et~d of travd. The 
hood may now lw mi.!-:'('!! with t:he rell'asc ()f the saf~t\' 
cat('h h~ in~el'ting fingJ!rE-l bdwetm the grille ba.rs t.u I he 
ri~ht oi eentPr and hy pulling ttJ the lf!ft on t.he cakh. To 
se<~m·(·~ the hood in the raised po~it.ion, remove the sup
port bar from its J'etaining dip and im.(~rt the fret: ~nd 

into thl~ snppMt bar bl'a .• :kct. 
'fi:e hood l(ltk teit?ai'if• lt-1kh on t,h(~ Cherr,kee, Wago

nt1er, and Trud~ is loeaied n11d1:.1' tlw fnmt. eE~!ltf•r of the 
IHJ\!d. abovt~ the grille. To rdt>aH~~ tht.' latch, rea(~h noc.ier 
the hood, I ift uv and rai~e t!h~ hood. 

'l'ht• hnod lo<:k :.triker, hood !t•":t=~r lod. and/~~r the 
safet~- ho(;k asBembly are adj tls.tahle. Lubri,~at.£~ all pivot 
point.s pl~riodically. 

HOOD BUMPER 

A combination weatherstrip anfl hood bumper is lo
cated acJ'OR~ dH· top of t}H: radiator grille gau t·d in [t 
fixt:\d fXJSition on CJ Models. 

'l'he hood hurnrwr on the Cheroke~. Wagon<·f•r, and 
Tn.a:k an~ adjustablE>. !tubber (:~p~ rnu;;t be removed t.o 
adjust: the hump1~r !tolls. 

BUMPERS 
GENERAL 

l<,ront and rear humpt-rs on CJ models are of one
piece constru('t.ion. 

Front bumpers lJil lhe ChcrokN.·, Wagonet>.r, and 
l'ruck models are of three pit~cP. constt'lH:tion. Rear 
bumpers nf Lhree-piece con~trnttion arc used nn the 
Cherokee and Wagom~er. Trucks. when equipped with a 
rear bumper haH! a one picec hum per. 

Bumper bar (mds on the ChE>rohe .• Wagoneer, and 
Truck may he rerno\·cd individually. 

Front and reat~ I!IH?t'gy-absorbing bumpers are avail
able as optional t•q tdJ.Hneut on CJ, Ch f>.ruk~e, a.nd W ago
nef!l' models. They are not availablf! on Trul:ks, nor on 
c.rs with rear-mountl•fl ~pare tire. 

t~rom humpN guards an• a\·uilable a8 an option on 
:;tandar.·d hu mpr~r~ on all ~~xce~1t. C.J rnotl('ls. 

ENERGY·ABSORBING BUMPER SYSTEM 

Description 

Tbe (:nergy-ab!'orbin~ bum iJf.:r ~yste:n <:on;;~!st~ of t ht 
h:..:mper a:'<sunhly, m011nting bra\·h)i:!'l, anrl twn r:rwrg~. 
ah~orbt~r~. 

TilE! €H~rgs abr.orbt.·r~ e~~nslsb.~ o{ a rji.>:toti !Uht: as
~emb.ly (fig. ·I.J··l<S,. T!.-,t: p::~\.~j;~ tulw i.~ -.:hatgc·d with Gin 
;,·,r·rl i:~~·S, ~H\d (i:t~ ·~j·lir;d::;c >:ub<· i;; fHkd with hyd~·;!!Jiie 
flai•.l 

Tlw pistun ~~nd r:yliNh~r tubt' ••s~•~mblit:~ ~t::t• unit(~d 
hy crimpiJ1g r.h(~ (:ylinder tube ttt tbt: pif'tun tube ~tup 
ring. Th(: u~c1;~,; :n thf~ ;-;top ring a.I'Nt i:; fiiled with 
grP.MI~ to [lri.:H:I\( t.hf· entn:m•e r;f wat.~~-·· aJ~d l)tb~:r t.:Ol\

to.unlnant~. 
Tbf:: p!-:.wn tui->1.: a~~:;cmf.iy i:; a;;:a,~h.:•d to tlH·· vehi<:l~ 

h:u~:tl(:.r ~nrl ;;,,. c._:;Erl<:iAr w,;v·: it/•Hf:~~i:ol_v )s ~d:i:itdH·d t1:, 

t.:lw r::.i:Hit~. 

SEALING 
BALL 

GREASE-FILLE~j,EAL 

' 

• PISTON 

HYDRAULIC FLUID 
FILLED CYLINDER 
TUBE Y 

RECESS \ 

BUMPER FRAME METERING 
BRACKET BRACKET PIN 

AJ41204 

fig. 14-16 Cross-Section of Front Energy Absorber in 
Extended Position 

Operation 

Gas pro,~s:.,;un~ in tiw {Ji~t(\11 tuhe as::o.:-mhly maintai1::-> 
th~ unit in an extend•>.<! ~'''sition -,"itlJ ::iu.fficie:;.t r1gidit\· 
to ~' it.b~!:and n•wr.·l.al .i~H~king a:11i ,,,·J·~~d<:,"r t!l'~.·ing ·:d:n~t'$· 
t~r~. J~:xh-!I!.sir~n. :~ H:nl;tt:d hy ::1 !:itop ri~~~.~ o~·J th+-~ ~'~~t~ide t)i 

tht:> pi;;ton tuli('. 
Upon imp:.u:.i h yrlraul:<· fh:id fr•J:n the <:y Jindr~r.· ttib<: 

is fon:r:d ir.w the pislhn tub~.~ thrtJugh ::~. mE·H·ring orifi,~~·. 
Th~ n.tt.f· nt -;;vhkh r.he h~:dr:nr:k r"hid p11~s~:i\ throGgh 
:tw orifk~ i~ courn_~ilt~f! by a rrlft<:!rinit pin. ft is r~~is ~~on
!rollo:~d pH~saw' (o( hydnmi.ie fiuici '.A"•hich citWlP''!H.! !lit> 

impatr.. ;tnd fJTIJ\ i1!P;;; l'·ntq:~--~· ohu<•rpi.lnn. 
f--(·y·i}taut'e P.: .. iri i.:b.~1t i~~·. f'J!".·f·f~tt fr,:q:n •.J·o\·, cy~ind~~r ~i.lt(', 

.:v r....-.: th ·~~ t:~istt;n ::: j b~·; d ispja'.::t·.:; th~~ fl,.,·s t~·a? p~~~;.qa tlnd 
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ri----------------------------------------------BUMPERS 14-13 

compresses the gas behind it. After impact, the pres
sure of the compressed gas behind the floating piston 
forces the hydraulic fluid back into the cylinder tube, 
and returns the absorber to its extended position. 

Diagnostic Procedure 

CAUTION: Energy absorbers must not be tested by 
driving vehide against posts, walls, or barrieTs. 

NOTE: The right and left energy absorbers should 
be diagnosed separately. 

Leakage 

Some oil wetting may be vis ible due to slight seepage 
of the grease packed as a sealant in the recess above the 
crimp (fig. 14-16). Such stains or oil traces on the piston 
tube near the crimped end are normal. If hydraulic 
fluid drips continuously from the crimped end, or 
from the mounting stud end of the unit , a leak is in
dicated and the unit should be replaced. 

Damage 

Inspect bumper assembly, mounting brackets, and 
energy abso rbers for evidence of co llision damage . 
Some scuffing of the piston tube will occur and is to be 
considered normaL If there is obvious damage to the 
unit (dents, torn mounts, etc.), it should be replaced. 

On-Vehicle Test 

Energy absorbers can be tested on the vehi cle by 
compressing each unit separately 3/8-inch (or more), 
and observing whether the bumper returns to its nor
mal position. The ignition should be off, the transmis
sion in park (P) position, the parkin g brake set, and 
service brake pedal depressing tool installed. A suitable 
barrier can be utilized, such as pillar, wall, post, or an 
anchorable device such as that used for body or fram e 
repair. The jacking dev ice can be a hydraulic or me
chanical jack or a hydraulic pump-type unit. Refer to 
fig. 14-17 for typical test setup. 

(1) Align jacking device with energy absorber being 
tested . 

NOTE : The jack ing device should be pos itioned 
squarely with the bumper to avoid slipping. 

(2) Apply pressure to compress energy absorber at 
least 3/8-inch, using an indicator (such as a six-inch 
scale) to detect t raveL 

(3) Relieve pressure and allow bumper to return to 
original position. 

(4) Repeat above procedures for each energy absorb
er. 

If bumper returns to its original position, the energy 
absorber is capable of withstanding low-speed impacts. 
If an energy absorber fails to return to its posi
tion, it should be replaced. 

fluid drips continuously from the crimped end, or from 
the mounting stud end of the unit , a leak is indicated 
and the unit should be replaced. 

SUITABLE FIXED 
BARRIER 

~ 

JACKING DEVICE ALIGN JACKING DEVICE 
WITH ENERGY ABSORBER 

J41205 

Fig. 14-17 Typical On-Vehicle Energy Absorber Test 

Bench Test 

Energy absorbers may be bench tested prior to in
s tallation on a veh icle or to check energy absorbers 
removed while making collision repairs. 

Use a suitable arbor press to compress energy ab
sorber at least 3/8-inch . Observe whether the energy 
absorber returns to its original position. If not, the uni t 
should be replaced. 

Disposal 

Relieve gas pressure if the energy absorber is to be 
scrapped. Use a heavy metal punch and hammer, and 
break the weld at the sealing ball in the end of the pis
ton tube (fig. 14-16). 

WARNING: Wear appr·oved safety glasses w hen 
depress1trizing an energy absorber. Never apply heat or 
attempt to 'Weld or repair pressurized units . 

When an energy absorber is bound-up as a result of a 
collision it should be removed from the vehicle only af
ter the gas pressure has been relieved. 

Use the following procedure to depressurize the unit. 
(1) Stand clear of the bumper. 
(2) Provide positive restraint by securing the bumper 

to the frame or bumper support with a chain or cable. 
(3) Relieve gas pressure by dr illing a 1/16-inch hole 

in the pis'ton tube near the bumper bracket end . 
(4) Remove energy absorber from vehicle. 

Replacement 

(1) one end of the bumper and remove ener-
gy absorber-to-bumper bolts at supported end, 
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14-14 BUMPERS-----------------------,.1 

(2) Remove energy absorber-to-bumper bolts at op
posite end and remove bumper horizontally. 

CAUTION: Do not allow either end of the bumper 
assernbly to drop. If dropped, the energy absorber at 
the opposite end could be turned and the crimped seal 
damaged. 

(3) Remove hardware attaching energy absorber to 
vehicle frame and remove energy absorber from vehi
cle. 

( 4) Ins tall new energy absorber frame and install 
attaching hardware loosely. 

(5) Position bumper assembly on energy absorbers 
and install attaching hardware loosely. 

(6) Align bumper assembly to vehicle and tighten all 
attaching hardware. 

TECHNICAL SERVICE LETTER REFERENCE 

Date Letter No. Subject Changes information on Page No. 
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DOORS AND REAR QUARTER 
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Front Door Glass .......... ... ... . ....... . .. ................ ... ... ....... 15-3 
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Outside Door Handle ... .. ...... ............. ...... .... ..... .. .... ..... 15- 1 

DOOR ADJUSTMENTS 

The doors are adjusted at the hinge mounting points 
on the body. 

On rear doors, floating plates are located in the 
body pillars to permit adjustment up, down, in or out. 
To adjust foward or back, add or remove shims be
tween the hinge and hinge pillar. 

On front doors, slotted holes are provided in the 
hinge for in or out adjustment on the pillars, and up and 
down on the doors. 

Prior to any door adjustment or alignment, the 
adjustable striker must be removed to allow the door 
to close freely in proper alignment without striker in
terference. 

The door lock striker is adjustable up, down, in or out 
and can be sh immed forward or back to hold the door in 
the properly aligned position. 

The door latch striker should be set so that the latch 
enters the striker without binding, yet provides secure 
retention for the lock and prevents up and down or in 
and out movement of the door. 

The striker should also be adjusted in or out to allow 
the door latch to be fully engaged. The door should be 
flush with the adjacent body panels . Oil holes are pro
vided in the door hinges for periodic lubrication of the 
door hinge pins . 

NOTE: It is possible to set the striker in so far that 
the door is closed tight bu t only the safety cntch is en
gaged. This will prevent locking the door with the key 
or the pushbutton lock rod. 

DOOR TRIM PANELS 

Trim panels consist of hardboard composition cov
ered with a vinyl material. They are fastened to t he 
door with spring clips inserted into holes in the door 
inner panel. 

Removal 

(1) Remo ve me tal strip or plugs on armrest and 
remove attaching screws and armrest. 

Page 
Pivoting Vent Window {Cherokee} ... . ...... ........ .. ......... 15-6 
Rear Door Glass ... .... ........ ........ ............. ...... . ........ ..... . 15-4 
Rear Door Remote Control and Lock Lever ........... .... .... 15-4 
Rear Door Vent Assembly .. ...... ...... ....... .......... . ...... ... .. 15-5 
Rear Window Regulator ......... ... .... ... ... .............. ......... 15-6 
Rear Quarter Trim Panel ... . ..... ... ..... ..... ...... .......... ...... 15-6 
Stationary Window {Cherokee) ...... .. ... .. ... ...... ...... .... .. 15-7 
Stationary Window (Wagoneer) .... .. ....... ...... ... .... ..... . 15-7 
Water Shield .......... ...... ... ........ .......... ... ........ ...... .... ... . 15-1 

(2) Remove window regulator handle and door latch 
remote control handle. 

(3) Remove trim panel attaching screws on bottom of 
trim panel. 

(4) Pry trim panel-to-door clips along sides loose 
with tool J-2631-01 and remove panel. 

Installation 

(1) Position trim panel on door and install clips in 
holes in inner door panel. 

NOTE: To prevent creasing the trim panel cover, do 
~not hammer or exert excessive force on the clips. 

(2) Install screws along bottom of trim panel. 
(3) Install window regulator handle and door latch 

remote control handle. 
(4) Install armrest and metal strip or plugs. 

WATER SHIELD 

The water shield is attached to the door inner panel 
with adhesive. To remove water shield use a putty knife 
between shield and door inner panel to loosen adhesive. 

When installing water shield be sure the sli t lower 
portion is t ucked inside the door panel at the access 
opening and that the shield is cemented securely to the 

11 door inner panel. 

OUTSIDE DOOR HANDLE 

Removal 

(1) Remove door trim panel and water shield. 
(2) Raise window to fully closed position. 
(3) Through opening in inner door pan el, remove 

handle attaching screws and remove handle and gas
kets. 

Installation 

(1) Position gaskets and handle door and secure 
with attaching screws. 

(2) Install water shield and door trim panel. 
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DOORS AND REAR QUA.RTf.R ·····-·-····-·-···········--·-"-~--···--·-· .. ·-~·~·--·-·-----n 

HAND I.E 

GASKET 

GLASS &l.il:lE 
CHAr..INEL 

LO'C!'~ 

CYliNDER 

sror 

NUT 

RIVET 

SF.A.U:R 

~ 

LATCH r~ CUP 

/~b 
"' 

HANDLE 

LOCI't.!NG ROO 
J4?.f>54 

Fig. 15 .. 1 hr.?"t~ Ocor • Wagone~r- Cherokei!' ··Truck 

KEY LOCK 

Removal 

d;, Remo::e r~.ibhr:r -".ealer <'.long ,.,~a.r ed~~e i)f d:l'}!' :1y 
pry;ng (I til :.hP. i't:!.niuing pirw t.1-, e:q>(~;..;~ ~u~~k. G} liw:!er 
ret.P.in<~r (fig. li/-j.1. 

(2) r.·~;ng f~t.t~ .. htndt: ser~\' .. ·cb·~v~r r•?.rn.tf·:~:~ !*P1.,;:;.in•·:r. 

<;::) li':.t·~r:· .. (·'·,.:- io ... ~J~ ~::;,.·!inti~!r' ~.tr~d eYtcr~~·?.k)'~.~ rrc·} fr{ .. ~·:·• t·.·!1.i·· 

~idr ~\£ ... ~.);~r. 

(J J r)(r~~:.if.•.r. lo(:k '-~~ .. ·~~!lcl~r ~1~ dr:o~,. !':flfl.kJ,,r~· !t.ttrf; ~!:(,l)l~ .... 
~1n!l t'nd i~~ h~s~.~t·t(;tJ !n ili:i_tJ.ftre hl)!.~ ~!l 1fi.1.(~h. 

t !~: l.n~ta!l ·'•J(t c:·:.'t~ ader rera.,.~1te!.~. 
:B) ltl:.;t:.d .. l 1·uH.~<.r '~'"'~ ~.::r w·tl h ~"t::.;.;.i•tl ·~~:·(:tins 

lOCK CYUNUSR COOtNG 
... ~,~~f:~ !.;:,:~~\: .:.~,rlir~.r-:.~~1· ~·.~ .. ·. ·.·?t-::::·~:\cf:l 1. lH !) · ..... , .. ·.'(:ni('.';.i lr.ci:.~.J(:·~. 

~.1 unr.~NI•d i:>l;w~•-:1\ )'i(.'l.~~:r,g .J;:d a.l.~·''·~·1ti.:l,~'f:~. 

\Vt.I,Wf.:\·~~· :1. lrK:k eyEnde:· rc.:plac:N:~:•nt i:>~ t·u.quin~d, 

thf: •.Hir:.-;dc~d ~e·•i,:e ~ylinder .-~r:w hr: enr.li.~d to matdJ !.he 
e;{ist.i!J.f! k';)Y. 

\1} RFm\J','C !;x·k <,•Under !!'')!n d;;,or. 
1_~2-j l{,~m·;vp, dw;~ ;~n-~r frm:: m tgiwli \o•.:k lwu~.~~g and 

·.:"'~;n· .. t:~ 1.re .i·f.1t~( c·yt n d~t· t'!nd d ~f.('~::.rd. 
., :31 r.n~erl. 1id~;i·:1:::d i..-\'Y ink n.w,v uneoded :<'('fYi(~'~ hr.k 

~~:\· ~ ir~d(r. 

·~~~ j->:::·'-~ ...... F, <'!:Jiil'H.~'.~l:· rr;t:a ~'pt.··.:~i . .t~i •. ~ l)i•~·,?~ ~_';yHnd(~!' ~.AJe~( 

T·.\l~·;b!f~,- li!b;r, r'i·<:.Dl''" '1',lei J-l~!~l';"f. ·;.¥1~1.: !"~t('it~:d ;:..id•.;; 
d ~a·:, ~; p ·e!•·l(t : (' t: g rtr:-:.~ f.d~t. ir; ~l·. < ([i~{. i f ... ~:l 

{::~) r{a·i.·~·, .s:·~J fE~;{. frX~.'U ·'"£ i·~t '/ii',~ t\i~t:l ~~.j~ ~ .. ;:.Jnt.J~~'t'"·.:; n.'.'i~~h 
··~:~. t.f fat ~·ir.it~ rff ti ·.~:~).~:·::. ( ~··:;(· r:t ~n~t\'.l.1~t:~ .. t·:·l fl'~.-in~·h d(l:J ~J)(: 

!.~t; t. I-.e,::·,:/ a~"d fi!e. F~1n ~;..h fili.n~ ~\dt fs .~·~·.rt:J)f:th ~~-, !B fiiE'. 
·: ~~~ .··. j{r! ~Ti1.i'l:·~ i~.t..k .~.·:1 n nd1.:':l'" ft'Oll\ fi .. ~·t ~Jl·t~ a0d in,~:~~rf (;~J' !

:.'1=.i.;?.l' i·1tc •:•.i.l1K·~itt.: f'i~,~,: r.f :'!~;· .. an! Hi.';h n•)~cheJ iiiri!~ :•f 
1.tf~~:· dov;n .:~:-: ::bc' .. v~~ ij·: .. !:·~:~(rift:-?. 

~·~·o·rJJ;: Th.::> :-=1d~: l'~i :::,e fi:rlvre ·'(.·.··~· fF': l•iel'·i~f7·i/. '~··· 
r:.h~ ·t::·l't.r~: ·!·:.~':)~o·:·,·i· ~hl: ·:~· ... ;~~ .. ·i,ffo; .id:y/.. ,·:·~~ .... ~ r>',lJ: (I~(: t~:t::(:r,_3.,.~.~·~· 
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~1--------------------------------DOORSANDREARQUARTER 15-3 

FIL.E TUMSLERS 

STEP 1 

STEP2 
J42.65!> 

Fig. lS-l Filing lock Tumblers 

1 7) File tumhln.-~ flush with flat. .sidl.' of fixture. 

NOTE: Ut-ilize the .Mi-rl.fJ.fia·tnre." a;; o. te.~t [Jml.fW R£!
nn,~.:e the fi:r.tu:re fmr.?. the ;·ise anti ~f the f'•rmbterH 11.'!Y./ 

Jil.ul correctly, the lork r.~i1i'ir11h1r '.f:'i.ll turfl ;~n the .fi:r
ture. 

i81 ln;,;.·~n. nE-w loc:.k c;rlinder into lo<'k bous!ng. 
(~l} lr.sta.ll nt,'W duo;: cap and (:l"imp ends •Jf e;tp over 

lt)<:k hi)USing. 
flOj Inst.a!l toek <:ylinder iu 1!(•101r. 

LATCH AND REMOTE CONTROL 

Removal 

r)' I!.f·!rH)'' •. ~~.' door tri:a: .. p(:,.~ ... cl ;:r.rlJ.i ,r.atr-~_;:· s~~~,·~it1. 

{2} Rem<,···~ £oe.k eyhnder. 
cr, Run()lif.: SCl'<'WS :·:·fi!Y: in;:idt> do<t:· bd( ,''(:fn(l~l: (:{ill

tnt.\ \Ii:;£. J.!'1-l 1. p,(SJ:. t•:.n~1.'C;! lJI 'H;d ;I)',Vf'!' l.1.• hnt;t(>:t'll •.·f 
diJi.'l'. 

f ·fi Jii~:cor. '''f"t:t ·:'l!ll"Citt~ r:onttol !t!"m t!···n ... ~ ·!<•:·,r hJd~ 
;:uJf! t ~'f:t.~)!.·~~· r(~rnut.e ·~·:t_nd:.ru:~ ~;~:s~~~rnbl·:; r.hr.-·.•:.lf~h a~\~f~~·:; 
h~.!·~ (: .. ·:)~ h!) ~.r::·:~n· .. .;.r d '.}:~ .. ~·. 

f :·:; ·~ 1-?..'~~:a:):.-~:; ~.(~ .. ~·:'.It';~·.:·: tt:r~.~~~·~ ~nq, t~1:·,u~· t~ tch t·:: .. 'J(-..:i:·· {~~t.:·1e ~. 

(ti! Pn~h dnor lalr:h in and llll't1 it: ~10 ° to fn~<~ it frum 
iot~k iP'.:r?r rod and ro.:-nwvc :hrong:h l<nver aeeer,;s hoi(!. 

lnstnUafion 

(.U PoH!Lion dt)I.JI' iat.;:h (J:l slf.t(il' V8.flL\! and iJJstaii [lt· 
ta!•hin~~ sc:n;w·~. 

(2) Connet:l: rer:lf•te e:ontroi arm to donr latd·~. Posi
tion t't\mote (·mHrc•i rm door inrwr pan1~! and install at
t.ad:ing str:,>w:;, 

DOOR LOCKING ROO 

Removal 

t.l) R~nw','f.' door trim pan\•i and ·watl~t shif\ld. 
('2.i Rt'nl!)V!~ d,(llW lo<:li. push Jmobs. 
(:D Push nylon bulihing (on r<>dJ off braekei. 

Installation 

(l) In~t~H nykm imo.h in[~ nn hra<:.ket. 
(:2) lnst.all door loek i:JUsh knoh. 
(;~) In~t::lli wa~er t~hir~ld and door tr·im panel. 

FRONT DOOR GlASS 

Removal 

(l) Rernow: door tri rn panei aMi water 8hield. 
(2\ Ri'~mnve glass ~wp hr;,wkr.:t (fig. I 5-l ). 
(i(1 Rernov(• lo-.ver divisi(ln ha1· attachh1~ bracket. 
(4} Remove llivi:sitm har upper bracket-to-door panel 

attaching serw.q;, 
1G) l{t!m.o,·e lod~. rod guidf~ bu~hinj.!. 

NOTE: Jfou /.<;ck rod a .. <>ide .so gla.~s mo:y be lcm:e·red 
f o bo tf. om of dwrr. 

(li) R~.nnov~ &cteR-s }tttaching remoh! control lh1~(Hn-
hiy t0 d••nr pand and h;Wt•r f(• lwJtt4..11Yl of door. 

!'i) Lr;wt-.!.' dom· g!as~ and rt.>nlllVl:' r~ta~ning di.p. 
•.81 Low•Jr gla~s w bot.tom ot door. 
{('I} }.J1;3h \{,wt.>r e::cl uf d !vision har toward front of 

th)or w n:!t=:a:;~~ giai.<S f.mm ch~•1mel. 
n l)) ,\,f(J H: ~(I Ril. c; t•) ·ward r ron!. pf d 1}0 I" t (i rt~ I (l Hl';t! i l 

f~·n•11 re~lr <~h~n;!f~1. 
~·:.1·i f~~;tate:~ .~~·!;-·~,~~~!' ,.,.~1~t::~,_JU~l 9(' ("~ a.nd ~ujdc it ~)(lt~·~let~!'~ 

jr;:q~~r ~1-n.d ;v.:~t-~r ... ~uta· V~t'(:~~;;. 

lnstaUation 

! !.) Fodtio:1 ::k•>!c ?;ia!~:; i.n h:\~'~'r ~,:,d.ion of (~IJIH' so lif
t.-~r t:4 h;.•.n n •:!1 h~.~.~ f(:~··e~t~ed p(>r tit:rj ur· g1; idt:~ grutynt' t.:Q··:'; ard 
i'~ ~1~r· dot:"•r pan~~~-

•.. ~~.·~ Pr.:..:-~~t~(:.·n ~·h-t~.:l itt r~~a/· r:h~~.Iu1-.·~ a.nd. po~:·t~(•n fl-r,nt 
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15-4 DOORS AND REAR QUARTER ----------------,.1 

arm down to line up pin at end of regulator arm with 
slot in lifter channeL 

Install retainer on regulator arm. 
Position remote control and install at-

taching screws. 
(6) Position lock rod and install lock rod guide bush

ing to door panel. 
Install door lock push knob. 
Install upper and lower division bar attaching 

brackets. 
(9) Install stop. 
(10)Install water shield and trim panel. 

FRONT DOOR VENT ASSEMBLY 

Removal 

(1) Remove door trim panel and water shield. 
(2) Remove door window glass. 
(3) Remove upper glass channel. 
(4) Remove vent assembly attaching screws under 

weatherseal on leading edge of door frame and under 
base of vent weatherseal (fig. 15-1). 

(5) Move vent assembly toward rear of door, tipping 
it to clear upper door frame. 

(6) Pull ventilator assembly straight out until upper 
attaching bracket is above opening between outer and 
inner door panels. 

(7) Rotate vent assembly 90 degrees to position lower 
attaching bracket on run channel to clear opening be
tween door panels. 

(8) Remove vent assembly. 

Installation 

(1) Position vent assembly in door. 
(2) Install vent assembly attaching screws through 

door frame. 
(3) Install upper glass run channel. 
( 4) Install door window glass. 

Install water shield and door trim panel. 

FRONT DOOR WINDOW REGULA TOR 

Removal 

1) Remove door trim panel and and water 
shield. 

(2) Lower and remove clips holding regulator 
arm to bottom channel 

Remove door 
and 

remove attach 

hole door . 

Installation 

(1) Install regulator in door and secure with attach-
ing screws. 

(2) Position regulator arm in bottom channel. 
(3) Install retainer clip on regulator arm. 
(4) Install door belt weatherstrip. 
(5) Remove support. 
(6) Install water shield and door trim paneL 

REAR DOOR REMOTE CONTROL AND 
LOCK LEVER ROD 

Removal 

(1) Remove trim panel and water shield. 
(2) Remove door lock push nob. 
(3) Remove screws attaching lock control arm to in-

ner door panel. 
(4) Remove lock lever rod. 
(5) Remove door latch attaching screws. 
( 6) Disconnect remote control arm and turn latch 

90 degrees. 
(7) Remove lock lever rod and bellcrank (fig. 15-3). 

Installation 

(1) Position latch in door and install lock lever rod 
and bellcrank. 

(2) Connect remote control arm to latch and turn 
latch 90 o . Secure latch to door panel with attaching 
screws. 

(3) Install lock lever rod. 
( 4) Position lock control arm on inner door panel and 

install attaching screws. 
(5) Install door lock push knob. 
(6) Install water shield and trim panel. 

REAR DOOR GLASS 

Removal 

(1) Remove door trim panel and water shield. 
(2) Remove glass stop bracket. 
(3) Remove rear glass channel lower attaching brack

et. 
( 4) Lower door to obtain access to retainer clip. 

Remove retainer clip, pin from slot in 
channel and lower to bottom door 

inner and outer belt 
Remove upper channel. 

(8)Remove stationary vent attaching 
screws (located under door weatherstrip fig. 15-3). 

of vent forward approximately 

channel toward rear 
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~·---·---------------- 15-5 

CHANNEl 

WINDOW 
FRAME 

GASKET-

HiVE.'T 

I 
I 

··.,-_---) ... -···· 
··-..... ---·· 

ROO ,•·""" ...........,/ 
LATCH 

' .f- ~ ' . SUMf>ER 

DRACKET 

J4Z656 

fig. 15-3 Rear Door - Wagoneer 

( 1:~) Rr.t!.ate glass 90 degrees and guide gl<!!'lS bctwt=:cn 
ir:mer ;.ul\1 outt•r door panels. 

Installation 

[1) Po~it.ion <.hwr g~a . .:s in li!Wer. ~eetion r)f dour so 
cha~Hr~?.l ha;; rtt!.t,~S'!.d por~i<)TI toward i1:.ner d~.i'_;'· ~Jane~. 

!_21 Pt:;!-'iti;m door g]a::-s in fr.·•i!\t r•.m dnn:lt'i !J.lld pn:;h 
r(~ar chann~~l (J\·t~r ~!.~.a:::·:~. 

(~~\Slid~: ~r·~.a~~ up an•.~ Crt;\nt\ ;·r:~~{t!~.Htl'>r arnr. d(r·~ .. ~.l unr;·! 
r> i r· ·~·~l r· :_~~~~t11 it.~ .. ') r a.~· tn 1.:~' r. h>:·· i r~ ::Jf~ r r ,~·d ~ n ~·~ ~ '} t. ~)f l; :;~•: ;:. ~· 
(~i:· ~· .. 1r•u~;~. 

I{! I nM:.t u l'r:::1J.irl~r-_ 
(;)j Pn~:t.inn ::tati<.l~_;.,r~· vu:t ~-:'l::!;'ol!Joi:,- :;nd in·l(:~..il at-

\a.:~hin~·f ?jt;r•~-:~.~·~. 

(~:-:, ln~.t~lil •J~n··~::· ~Ia:;~ r';:n •.~hannd. 
;7) ln;;;t<Hi im~·-~r and O;H.<~r· t.)•.~it r.:;~:t~:wt'':'trip. 
(~H l.nstaH re;.~:c ("h::iz!:lel at 1 ae.~l~H;~~ by:):e.~.{r~t 
~~~i in~·~n!l gJ~.~~. ~ .. t.(~~' iTr.act.-:.r:~ .. 
li.'!t c·.h~:r::k opr-·Yat:u.r: t . .ii.' ~i~·ia.~·.f-;. 
·::. ·:} l n~r ,-d t ~ .. ~.· .:v:~:t t;:~.' ~-'- ~J. a;~tj t~oo:.;r tt~ rn f~.:1:1 .. ;, 

REAR DOOR VENT ASSE:\~Bl Y 

Removal 

11'1 Reaw:.·(~ door gl:tS'.: 

(_2! !\r~p·:y 8t)8.jJ J.;Ghttjl.H~ ~.~nd~.~·: ..... e~1t , .... ~ar.bf:r~:,~:rifl :~nd 

a!Mlg inll fT ;m,J (•lJ Ler d!.•<.H' !' ;t1'i<' it 
{·;j·} ~lid~~ ve!~:~ •if::·:,e:~~-.,_bi? f\Ji''.~::. .• rd. ;. .• ) ~~~~rtf,~r .... f dr,(•l' 

f~.!a.:3r: ~)r .. ··;~r.~J~~:·:. 
(11.1· l"tu,h ,.,:·;r1t i~.s~~.·:!.··Jt.Jiv: rk .. H;r·.::1 Li· ... ,.f:u1:;r~\ • .. )r:c::•~·.:·.~:.;:r.· h~·· 

t:~·(::t~·n iHr~"·'r ::~Cl(~ •·:·~..~t..::·.r r~:.)'.\r ~.:::r-~ne~t~· t.u (h:.;l·:r:·ff:lg'C ~:f:"=··e~l:· 
bJ.: · lf')JB tlfJpr:r do~:..~H fr(;t:n.~J .. 

•.S.~ L~~·,\vr::r ~:,·:r~ f·f \~~· .. lt r~~~·~·.!~r:::.(dy (~r~ ... :~~n •.:"l ~.~t·!Ur uppc:~r 

d (.lfJ~· f?·~~iW. 
{:6l Pu~~ ::·:···1t (}~;t-~~rnb!.:;· ~;tr:sig~ .. t ~:j~:.l l·;nti.l ~11~ .. ·.:eath~lr .. 

~\:~1 is ~~1~·~:~!' .:;i' :i~.1·: .. ~. p:-;·:·~~.~f t.r:.t.~~ ·,: .. ·.:~~:;[ a~~.:~frl·r.h~ .. ~· :;·;t.r: t::, ~·, ..... 
t~tf!·J. 

!. ··, .. ) H ... ,:--:.:.\ t (' ::~.:.: ~ ~::· iil1~ j :·: ;_,., 1:·c ... ~ : (~ ·;·:· n t :.· ·~' · ~;. !' ~:~ ·~ l r.·, (" h ~ P rt 
J.~·r·2.f:kr .. 't (_.•n ;;~J\~;1·t:·e 1. r~ ... ~t': ~·~I.T !'~ t:.i~:~.·~~if: t'·J.~, Ui·· ·:~}:'{d (Jst t })t:O·· 

t,r~~·~tn p;!n;.~~·..:.. 
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15-6 DOORS AND REAR QUARTER ----------------,.1 

Installation 

(1) Install assembly between panels. 
(2) Engage vent assembly in upper door frame and 

slide vent into position. 
(3) Install door glass. 

REAR DOOR WINDOW REGULA TOR 

Removal 

(1) Remove trim panel and water shield. 
(2) Remove regulator arm-to-glass bottom channel 

retaining clip. 
(3) Remove door belt weatherstrip. 
( 4) Push regulator pin out of glass channel. 
(5) Remove regulator attaching screws and remove 

regualtor. 

Installation 

(1) Position regulator on inner door panel and secure 
with attaching screws. 

(2) Install regulator pin in glass channel and install 
retaining clip. 

(3) Install door belt weatherstrip. 
( 4) Install water shield and door trim panel. 

REAR QUARTER TRIM PANEL 

Removal 

(1) Remove ash receive r , two ash receive r holder 
screws, and holder (if equ ipped). 

(2) Remove armrest metal overlay strip, two armrest 
screws, and armrest (if equipped). 

(3) Remove the two trim panel screws at base of pan
el. 

(4) Pry loose the trim pane l attaching clips along 
both vertical sides of paneL 

Installation 

(1 ) Inspect all panel attaching clips; replace any that 
are bent. 

(2) to prevent damage to trim panel, do not hammer 
or exert excessive on the clips. 

(3) Install trim panel attaching screws. 
(4) Install armrest and armrest metal overlay st r ip 

(if equipped ). 
( 5) Ins tall as h receiver ho lder and ash rece iver ( if 

equipped). 

PIVOTING VENT WINDOW {CHEROKEE) 

Removal 

(1) Remove mylar insert from weatherstrip. 

(2) Pull weath erstrip back and remove window 
frame-to-body screws (fig. 15-4). 

(3) Pull window fram e toward outside of vehicle . 

NOTE: If weathers trip sticks to body, u.se a wooden 
wand and pry loose at one corner. 

(4) Remove window frame and weatherstrip assem
bly. 

(5) Inspect weatherstrip and replace if necessary. 

FILLER 
STRIP 

WEATHERSTRIP 

WEATHERSTRIP J42657 

Fig. 15-4 Rear Quarter Window - Cherokee 

Installation 

(1) Lubricate weatherstrip with soap and water 
solution. 

(2) Place window frame and weatherstrip assembly 
into position in window opening. 

(3 ) Us ing wooden wand, work we atherstrip in ner 
flange into position. 

NOTE: Apply 3M brand tvindshield sealer or 
equivalent at 1))indow frame rear corners. 

(4) Obtain proper mylar alignment with weather
strip and work into recess in weatherstrip. 

Vent Window Glass 

Removal 

(1) Remove fou r handle- to-frame attach ing screws 
(fig. 15-4). 

(2) Remove two glass hinge screws and washers. 
(3) Remove glass. 

NOTE: If glass sticks to the hinges, remove glnss by 
ca.refully pushing out hinge screw inserts. 

( 4) To remove handle assembly from carefully 
drive out handle assembly-to-stud roll 

(5) Unscrew stud nut and remove stud from glass . 
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,. _____________________ __ 
·--···----·-·--·Dt.JORS AND REAR QUARTER 15-'7 

(1! A ttaeh gla~,; to !'rt.tYn<' :ll'ling hi:1ge sere·•' in~u·;.,s, 
wa::;hcrs, und :':lt:.!'('W~. 

{~) Attaeh h~tndh' a;.:;st'mbts to rni.lnt~ 
t!H A Ltach si.url and nut to glasi', and cwm•::ct. st·:;d w 

hl,!,11Jle :tSf!t•mhiy •rith rc:.ll pin. 
(.fl Lateh wir.dmv and ehe(~k for w·ah~r l~'ak£ .. 
(5) If water leaka!!,'e is evidf!nL apply sealant iu of.. 

fectcd. Meas. 

STATIONARY WINDOW (WAGONEER) 

(l) Rerr>ovP. intt:>rkll" gaJ•nb;h molding~ fr:nn arcm:d 
windo,,· ~tnd hrf:!ak \'1(.'-al Ions~ twtwe~::·n ....... E<l.thers:rip ,l.nd. 
hndy pands. 

(2i Push glass toward inside uf n:·hide. 
(:1) Ren~ove weatlH:rstrip fmm aro~nd ~~a~s <Hid 

dean old ~ealer from glass cav.it.•; and flange i:avity. 
(,fl Befor~ installing glass in weather-strip, apply a 

;J/16-inch bt•f4J of medium bodkd ~t:t:dcr in gla~::: (~a-.'ity 
complt:tdy around Wl!atlH:r:nrip usin.g a pr,:;s.iHu·e t:YIW 
applicator (fig. 1;>-5). 

(5) With glas::: inRt.alh~c! in wen.thPr!i't.rip ~md hd'ore 
installing glass and weatherstrip into npeninf£, insert a 
1/1-in<'h cord completely around W~!::tt.ht!r~tl'ip in f!ar.g~· 
cavity. 

NOTE: 1'11.€' e11ds of tlw cord shou.ld lvJ.'fiO !•'J..i over the 
0 u..tsit/e B1J.1:fiJ~e (~.f thr glas .. ~ a.pji1YJ:r~··"J)~.Oi(!~iJ i~,~ f.i];e ('::~n,,

li'! r of!, he upper ux:a!.lu: !'!;!rip. 

(61 Place glass and 'o)itmther5trip into poRii.im1 in win
dow opening with r~nds uf tonl h<mging outsid·.~ Yehid•.! 
!fig.lV)J. 

RE.AA 
QUARTER 

GLASS 

SEALER 

i. T· h;; H 0~1 f:n1h o7.' '~ord to pnll i i p ;:,f •.>:t.!<t tht: rs trir' 
•1•:er br;d~· p~nw!. ',:v;th (·o~·d i'f!r.rl(•'·'"~o:.i, <\('af.hcr~tTip 

';.hc·uid t:·(~ c··.rn~ctiy po,.>it;oned. 
1:''} :Rc!~~~<··: '!!il:rk:t g-<lnl t>•!J mok\i !IJ. 
(~\' .\pply b~ad 0f' n:edit.1n2-bod\ed ~':'~~~~(.'!. frorn oubid(: 

('f Vt.'~~k!e i.•td.w1.•(•n wc-athe1·~;_rip ;,\.r.d hc·d~ iJ~nel;.:. 
f 10\ (kan c>..t~;_,;:;~ ~L"~ler from gla~s ;.ua! exwrior hc;d:-; 

::;ud::WC 
(; i.j Te~ t ·.vind:)W fM \~ ali:t leah. 

Fig. ! 5-f, R~or Quarter Window lnstailction 

STATIONARY WtNDOW (CHEROKEE} 

NOTI~: (} IJ (:he•·(:/;.ee r'i.i!:l !tml. mod d.<:< tlre pi;!(lf.inr; 
1·wn· (jn:n·t:;r '.·n1.t. !l'indov l.mdji·flm(.: ''"''·'~i be i'f'liW''(:d 

)Fio~· t,J n· u;,yt•d ofihe ;;tat hM•n y !uindo?t' .. 

i 1) Using <•. wo.:df..~P v:r.nd. fl'f.l' tht· -..;r::~tile.r~t.rip-w .. 
bl.•'l~:· H:tr·w· (Jr.i ~.he irw~d(: 1•f ;:dride. 

~~~) Pn:~l! window :.~nri '•~-'•.:<tther~uip tOWf.t;•d lhe C;Ut· 

~=: id~·~ !.Jf t h {_) · .. ·~h tel€ . 
. ~ ~1·~ H ~· ·:·~: (:~·f.' l,v f' h t i: r~ r:::. t. rip fr {:- ni ;l c..·:, •: t:.:. n d ('. J ea ~:. {Jff 

s~~~" 1.£. r frr1r~~. ;.~~<l~~~; (~;.~·;:jty. 
~: 4 ·; ·f5~··:f·nfJ~~ in:;tai j !Hi:! ~h:J!:'·,:!. ;.~ .. ,.,.t'~$ thr·r~i trip, c..l~··lJY ;~. 

:1.~· ·~ (~ ... ·jrt.·.~h b~7·~·~..d of Y!\a..:si ~ t ·, tt.~ ... bfif!..i:::•~ ~:f!a.~ ~:~nt i:~ the "-lwr't::r:L i J.~ ·· 
'.:r ~~-::ri;: r.;h::.,i~:!' (·r~.':·~J.~.:: ; ~·:.J:n .. i!~ ~ 1-r~·(~·:~.··~urc t:· r:t~ ,,;~\) ·)~. ir~;.f~·(J ·,·. 

~_;~·. j -~- · J br-!t..::~.t. -::~ .;•,:f~ ~.~ ::·.t·~ ":~ r~: tl ip ·-~·.;· tt h !:tJa.yy ··~· ,i.t ·:-:.·. 
{ s·~ .Phtc;.~! ~'~·~~~~ ~3:·::·.f·: V..'C::?at.hi·:{·!;(r)·p i~:t::n ·p,~-sh;·i0l1 ir~ th.c 

~-.·br.l,;w ·~lp .. mi::fg. 
(',:) v~'ith ,Wl!Hh<:r<;(.;:ip 1:-trl:;- flange J.E! p!!Jp~:&· pG<'iti.tJl1 

~:I· th.-l (,ott om of i h(: whd•J"l <';>~1ning, ns(o a •JI.'OOGf'.f.l 
~~·.:;;.• :d ~rnd .. , .. ~ .. ·~:1!k=' tht.:: "~~~athf:r!~tri.p-t~;. .. (~··)•.iY n.~.'tJl,;Jl~ l1.n.r.· 
f,'{J;<. i.t"' DJ~. 

~-~~y r·::!:"dll r.-:-~{~f~:~ ~~l·~a.!(!.1" (::·rJrn f!;·~a~;~· ... 
~ -~ \ C~(·;(:t·~·t f:o r v.· i~t~~r ~; .. ;:~J~ ':!. 
\ ]')\ i~·· 1V.~.r .. ~"'r ~.t.~:;~~~·:1·.~:.t .. ~: ~.~" ~·r-.~~ ... ::~.:H1t, ;~~.ppJ~.: ~t:t:.\Ja·l1·~ ~~~ t~~q} 

.;·:. :;~·t:~t~'~··~·; ~.:·,~.:lr :~JH.t. rc.::.thfll ':·/t-:";.~1J·r~·::ts~:I i;-, 
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16-1 

TAILGATE - LUGGAGE RACK 

Page Page 
luggage Rack .......... .. ........... .. .... ... ....................... ..... 16-5 Tailgate .. ... ... .... .... ... .. .... .... .... ................................... 16-1 

TAILGATE 

Page 
Cherokee and Wagoneer .............. ... ........ .... .............. 16-1 
CJ Models ... .......... ..... .... ... ... ..... ....... ..... .. ... ................ 16- 1 

CJ MODELS 

General 

The hinged tailgate is held in the closed , up position 
with hooks wh ich pass through slotted brackets on the 
ta ilgate and on the body. The hinges are designed in 
such a way that the tai lgate can be eas ily removed. The 
body half of the hinge is slotted and the tailgate half 
has a matching flat surface. However, to prevent 
accidental dropping of the tailgate, the flat surface on 
the left hinge is not in line with the flat surface on the 
r ight hinge. 

Removal 

(1) Rotate the tailgate approximately 45 o from full 
up position and disengage the right hin ge. 

(2) Rotate the tailgate an addit iona l few degrees and 
then disengage the left hinge. 

Installation 

(1) Hold the tailgate at approximately 45 ° from full 
up position and engage the right hinge. 

(2) Rotate the tailgate an additional few degrees 
and then engage the left hinge. 

Adjustment 

( 1 ) Loose n t he hinge a t taching bolts a nd s lide th e 
body half of the hinge up, down or to the sides as need
ed. 

(2) Tighten th e bolts. 

CHEROKEE AND WAGONEER 

General 

The tailgate is a horizon tally hinged un it equipped 
with a manual or electrically operated window regula
tor. An access hole in the inner panel is for installing 
and servicing the window regulator and latch assem
blies (fig. 16-1). 

Page 
Electrically - Operated Window .... .... ... ............... .. .... 16-4 
Truck ...... .. ........... . .. ....... .......... ........... ...... ..... ..... ........ 16-4 

A torque rod serves as a counterbalance to ass ist in 
opening as well as closing the tailgate. 

Tailgate hinges are now accessible at the body side of 
the hinge fo r easier adj ustment/replacement. 

Redesigned and relocated dovetail assemblies pro
vide better tailgate closure for improved weatherproof
ing and rattle el imination. 

Tailgate weatherseal is now body-mounted for better 
wind and water-leak resistance. 

Adjustment 

Tailgate adjustment is similar to s ide door adjust
ments: proper alignment is obtained by changing the 
position of the hinges re lative to the body. Cherokee and 
Wagoneer vehicles have hinge cover plates in the body 
floor and tailgate for easy access to hinge bolts (fig. 
16-1 ). The dovetail assemblies, which stabilize the tail
gate and function as an overslam bumper, are adjusted 
by bringing th e dovetail studs into alignment with the 
dovetail cap. The dovetail studs are located on the body 
pillars near th e striker plates, and are adjustable. The 
doveta il caps are located on the tailgate and are non
adjustable. 

Hinges 

(1) Remove dovetail studs from body pillars. 
(2) Remove the two body hinge cover plates . 
(3) Loosen bolts attaching hinges to body and adjust I 

floa t ing pl a t es until lower portion of t a ilgate closes 
flush or underflush with body sheet metal to ensure 
proper compression of th e weatherseal. Tighten hinge 
bolts 15 to 20-foot-pounds torque. 

(4) Replace body hinge cover plates . 
(5) Replace and adj ust dovetail studs. 

Dovetail Assemblies 

(1 ) Loosen dovetail stud locking nuts. 
(2) Close the tailgate into the locks. 
(3) Adjust dovetail studs into dovetail caps and t igh t

en stud locking nuts. 
(4) Check tailgate for proper alignment and adjust-
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16-2 TAILGATE------ - ----------------,.1 

1. Hexagon Screw 
2. Lower Channel 
3. Weatherstri p 
4. Tailgate Glass 
5. Run Channel 
6. Upper Cushion 
7. Weatherstri p 
8. Glass Frame 
9. Channel Sea ler 

10. Tapping Screw 
11 . Bottom Channe I 
12. Stud Retainer 
13. Window Regulator 
14. Remote Control 
15. Release Handle 
16. Oval Head Screw 

17. Outer Panel 
18. Tailgate 
19. Machine Screw 
20. Speed Nut 
21 Plastic Rivet 
22. 1aJ !gate Sea ler 
23. Machine Screw 
24. Bracket Bumper 
25. Stop Bracket 
26. Mach ine Screw 
27. Torque Rod 
28. Cover Gasket 
29. Access Cover 
30. Tapping Screw 
31. Tapping Screw 
32. Cover P late 

33. Cover P late 49. Machine Screw 
34. Hinge Screw 50. Tailgate Striker 
35. Body Half Hinge 51 . Striker Sh im 
36. Hinge Pin 52. Machine Screw 
37. Tailgate Ha lf H inge 53. Lock Washer 
38. Plast ic Rivet 
39. Dust Sea l 
40. Arm Bumper 

54. Tai I gate Doveta i I 
55. Hexagon Nut 
56. Dovetai I Stud 

41. Shoulder Bolt 57. Mach ine Screw 
42. Spring Washer 58. Ta i lgate Latch 
43. Arm Sleeve 59. Machine Screw 
44. Support Arm 60. Machine Screw 
45. Lock Washer 61 . Handle Gasket 
46 . Doveta i 1 Cap 
47. Tapping Screw 

62. Regulator Handle 
63. Mach ine Screw 

48. End Cap 

Fig. 16- 1 Cherokee-Wagoneer - Manual Regu la tor 
J41006 

men t. Be sure tailgate latches properly with strikers, 
and dovetails align into caps. 

Striker Assemblies 

(1) Loosen dovetail stud locking nuts. 
(2) The latch teeth should be aligned and nest on the 

center of the strikers. 
(3) Add or remove striker shim to obtain this adjust

ment. 

(4 ) Adjust the strikers so the latches enter the strik
ers freely, and the tailgate provides a flush fit with ad
jacent panels. 

(5 ) Perform dovetail assem blies adj ustment. 

Hinge Replacement 

(1) Open tailgate (and, if vehicle is equipped with 
cargo area floor covering, remove moulding, and place 
floor covering aside). 
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,..1-----------------------TAILGATE 16-3 

(2) Remove access hole cover plate(s) fro m body and 
tailgate. 

( 3) Raise tailgate to vertical position to unload coun
terbalance t orque rods, and pry rods from clip welded 
to body half of each hinge. 

(4) Scribe outline of existing hinge(s) on. body and 
tailgate for reference. 

(5) support tailgate in horizontal position, remove 
screws attaching hinge(s), and remove hinge(s). 

(6) In sta ll r eplacemen t hinge(s), be in g careful to 
align with scribe marks. Tighten screws to 15 to 20 foot
pounds torque. 

(7) Raise tailgate to vertica l position and insta ll 
counterbalance torque rods in welded clips on body half 
of hinges. 

(8) Check tailgate alignment and adjust if necessary. 
(9) Install access hole cover plates on body and ta il

gate (and if so equipped, replace cargo area floor cover
ing and moulding). 

Tailgate and Torque Rod 

Removal 

(1) Remove tailgate access cover plate and disconnect 
wiring. 

(2) Remove tailgate seal cover assembly. 
(3) Close tailgate and drive out hinge pins. 
(4) With tailgate in a vertical posi tion, counterbal

ance torque rods are unloaded and can be pried from 
the clip which is welded to the body half of the hinge. 

(5) Remove scre\vs holding lower end of support arms 
to tailgate. 

Installation 

(1) Attach support arms to tailgate and raise tailgate 
to a vertical position in tailgate opening. 

(2) Insert curved end of one torque rod in hole at bot
tom edge of tailgate and right-angle tapered end of rod 
in clip which is welded to body half of the hinge. Attach 
other torque rod in same manner. 

(3 ) Install hinge pins with head of pin on inboard side 
of hinge. 

( 4) Install tailgate seal cover assembly. 
(5) Connect wiring and replace access cover plate. 
(6) Adjust tailgate. 

Tailgate Lock Remote Control 

Replacement 

NOTE: Shou ld th ere be interference between the 
ta ilga te glass lifte r channel und th e tailga.te remote 
con trol w;;sembly, the remote control aBsembly must be 
replaced with a netr w>se mbly. 

(1) Lower tailgate and move tailgate glass to the ex
treme out position so remote control assembly will be 

accessible. Tailgate glass should be su pported to relieve 
the stress on its lower edge. 

(2) Remove access cover and tailgate latch handle 
fro m tailgate. 

(3) Remove screws holding center of remote cont rol 
assembly. 

(4) Remove the screws on each end of the remote con
trol rods. 

(5) Release lower edge of vinyl water shield on vehi
cles so equipped. 

(6) Pull rods down toward bottom of tailgate to ob
tain side clearance. 

(7) Move th e remote control assemb ly toward the 
s ide of th e tail gate so as to free remote control fr om 
latch opening in tai lgate . The remote control assembly 
is now f ree t o be r emoved th rough th e access cove r 
opening. 

Tailgate Lock Replacement 

(1) Lower tailgate and move tailgate glass to the ex
treme out position so remote control assembly will be 
accessible. Tailgate glass should be supported to relieve 
stress on its lower edge. 

(2) Remove access cover and remove screws attach
ing ends of remote control rods to tailgate. 

(3) Remove screws attaching lock assemblies to ends 
of gate and remove lock assemblies. 

Tailgate Glass Replacement 

Tailgate glass is operated by a double-arm window 
regulator which is connected directly to an outside win
dow regu lar handle. The complete window assembly 
will slide up and out of th e run channels when the pins 
at the ends of the regulator arms are withdrawn from 
the slot in the lifter chann el. 

(1) Remove the access cover on ins ide tailgate panel 
and pry off retainers with a screwdriver. 

NOTE: Retainers can be damaged when remo·ued and 
their condition should be checked. When installing 
retainers, the tabs must be firm ly locked in groove of 
pin. If difficulty is experienced when instftlling 
retainers, they were probably damaged durin!} re
moval a:nd should be replaced. 

(2) When installing tailgate glass check the glass as
sembly and regulator separately to make sure that both 
operate freely before connecting the two together. 

(3) Should difficulty be experienced in raising the 
window fro m its lowered position, replace the existing 
glass stop bumper. 

(4 ) P ush t he new bumpe r on th e bracke t as fa r as 
possible. 

(5) Position its free end to lay up against th e outside 
panel. 
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16·4 l'AilGAYf. ---~--- ·c------·--------------------

f1) ft.~~n:;~ •:.rt ~.1· .. ..._ .. <.:l.'~c·~·tl.=t -:~,·)~1 ~..,. 

!.:~1 Hc~rr!ll'ie :··.u.if.','~\t,l.~ ·v·;·!nd~'·;; , 

•::\) Ht!muv~ i. r:;.;:u .!~: ~\.·:· k1ndi1'~ by .~tUi;~g •1:mw pl: .. tc 
\:O\'er :l~itlt~ Ltn d r~:t :~ l..) !~g ha:.)'Jf(; ~; ~1~.iJ ho~E.) ~.n handle i~-;. 
<tiiWii'.J \\o' i;)·, 'i''t "-';' i.':i<:d; at-;c;~.c.l~ hal'H:E<! ;J.<;i lV::mb!y to t.lw 
t.aff.g~:tt•~ . 1~-:~t. j·~r;.\'\~ ~ ·~ ·~·:.1<:)' i' ·g s~(·~•#' "\\' ~. ::u~.t.i h!·~ rv:flf':. 

(·l·l li.t> r!t<"~·e L(~ l} ~v':w:; i ha~ .:•! t ad1 t h t: rc~gl1]Utl!t" a.:;. 
sen1h~y i.l J r.h c~ ~ a. iiga :.-:.. 

(:'.i; T !·: t> c· .. 'J;;·;:iaiT•r \(:;;s:·:!i\bJ: r .~·~.e n ~'t(, W' b<~ )'e.Jn(i l/(td 
lh rl);,l.,~{it ::~ :)~e•:;,;; Cf\V €:1' 0 p;:;(\i '::g. 

(6i ... \'!'t,r~ .!· ~l'~~t:.t~l::~ri.ftn <-:.nd b~f'(H~c a cr:tt,:.\S t 'J'"cr is r\~ 
placed. ::~n~i ~.':'" {;!clo\~7 :A .~s :iiH.i c.~c:o;\:.: ~.o tl,~-!Ck t.h ~t \VindU\'t· 

fit~ pro,:;t~riy. 'fL(: ·,"·i.t!C'.iW r~;.; ll l:.t ' l•r ;:H; be !hlj!.t;:;ted lJy 
iooMH~ int:{ rll•' <d.l.t\Ch )y,;; ~~;::r~ws and ;TliJV i:rg t!Jl' re;,rda· 
Lor il:i ti <:•: J'! lJ;y irt i)t t': !;: ;)tJ:.:!d !!· ('r' E- W tJ(J I ~· ·:. unti l IJ ~'tJ)Jt'f 
'(1.ndn'\J.? nd)u::. tn; -:·~H i.. ·~~ qi:t<'.i!}Cci . 

(7) Adj u~;t. band if' ( t) !-·~, ~r; ·~i f:l'\ ~eal p\:~il lt>~'l \.Vh f-! 1:1 
win(!oo.v i:: fui.i :;r•. 

Tail gate Gla$s Adfustrnent 

The Util~{ai:e ~~~ ~· ~'' 'Nh~:n r-.l,.'f!Cfl, n·, u:::;t ~) I.':.M fuli:'t· into 
the uprl(~r '~ias:;; d ;t.ti1 .;l •:!l t() o:V t.::tln r~ ::osiriv (.• :';Cal at rtH~ 
horizonta.'! wc::l t.he;·~':.r·ip h.\i:.ltHtl a.t tt.·~ i.Alfi of tlw t ail-

gatt'. If t ile t~iiga tc gias::;. doe.~ .:wt :;P.at proper!~' wlF:n 
c:k. ~wcl. c:l!i.'.ck the upp<~r gla~~ dumm~l to ht• ~t?rt.:\ in it i.:; 
hnttl.'!·ned in t.ht: body opn: in~. a.l.sn r~b~t·k ;:;.!ig.nn~e;:t ;_;f 

th1'' t;:lilgate gla:>s !o taitg~1.e ~~;:.t.~:o rnn {'lHtl'.!lul. 

( 1} If adjw; t.mern is n.~\·es::::ary, lM::;t.>!'• the t.wn cap
~·::n~''''S c·n e-ither :;icie pa nei of t.he tailg::ttc(fig. ~~)-2) . 

(2j IL:d:-.,~ ar:d lower th~~ g-ias.s sevel'::tl thM.•S ;Yit.h tl11.· 

tai'lga r.e iu th(; dosf.:•d po~> ir:nn. Th is ·,vi!! :.ligJ: d1• ~ gb::;;l 
w ith t.l1<~ ehauneL 

W) Open tht~ t.r.~-iig& te sli~lJLl,<r and tight.en 1.h t- ad~usi
i nl{ ;:.eJ·t'·ws with the t:1 ilg-a te in t.h(~ ':f!rt:ca: pns:ti•'lr~. 

TRUCK TAilGATE 

Thriftside Pickup 

The tailgate on tht< 'T'hrift,side Pickup box is lringerl •l i. 

t he rear . with h inges b<>lt c:d t.o thr~ ;::ide ~)and p vs.ls. T he 
hinge attaching holts arc acc~s::;ibli! fm· h:ing::?. adjnst.
.llHm.t or mplacement while th~~ tai.lgate is in the do~ed 
or open position . 

Tlw tuilgat<' i~ ht'ld in th t· up posi t ion wi t h hoo k '> 
whk h pa:es through t<lvt tt:d brack(~ t .. 'l <.•n th{' sidt:; i)!.:UH!.l 
f)o,:.;ts. 

T ownside Pic:kup 

Thi~ tailgate on the pieku~ box i:; hinged at bolh ~;ides . 
ft i::; BPl'fJ!oisa.ry to lo wer t hf! tailga t:e for <H'Ce&s to th<.:. 
(: r•J:55 recc~s c•>unter::; IJ nk at.ta.cb ing bolts. 

The tailgate on the pick up box is hdd in the UfJ or 
elo~ed po:;ition with spring-loaded lateht-~ at the {()p of 
th(: gat<:. A pnddlt! handle, loeat E>d in the C{m.tf:' r (,f tht 
tailga te r.pcrate::s the lat('hes at each side through ·~on
nf:l.;l:.ing r::.ds. 

Pin typ1~ hin~ws at"(: lnc.:.a led on the :3ides of the pickup 
l.1ox. Tlw hi n g~ pin hmck et::; are attached ,;,.·i th co un t~::r

~~.mk attaching bott.<: <:nd c:ag~ nut~ for t:~~i>:: r adjusling. 
The lt.:Cl ~id t- hingf:. pi.n is a ~olid .r•)und bar. Th~ righ1: 

;;ide piu is :;;im ilar hut l.":ith twc• fl at. s urf~tf:e~ whieh eor
resp(lnd with a not('h in thE' tailgate half •)f dt\~ hinge. 
Tht3 noti:h a nrl the rwo fl~t !SUrta<',~g aJ!ow the tailg:.t t4:! to 
!.w quiddy u:r:J t)·:~d frnm th~ t.ailg~1t~ op~;,;ng. 

To :·~:mol.'(·' . (•w~n ami lower tfw ta i)g;~t{~. Hemo·. (: r.h t 
s:j ~ s uprmrt:' a.n:: :;h<~r :n.i.h>e the t.:1ilgat:r: to :.dY>li t <J;) <> 

f r;Jm ho' iz0n t :1L D~HM!,i.lgt~ t h' !· ig ht ~;id<~ hi~l~t:· a~r) 
l.'no ·.:·~~ th(! !,.::.f ;gi.~te ; .. ~J t) u:-- r i~~b1·. tf: d~~,··n~·;ar~.f. ~l~c~ i ~~rt ~id<~ 
i:<i r. ,p~ 

ElECTRIC l'AtlGATE WlN.DOW 

Tli·,~ ' ~~:J it.io1' :~ •A· \1..'!1 rt< u::; r, b!~ ir, •:. tt.her tJ,e :tcr:e.ss.:;rj• ,· .. r 
lff.:1 i.tH.'I''l po~, \ti<tll to ~:··;er~u: tiw .,.,. indtF•' lift :'ire ~.!;., . . 

"~ .'·he !~ar '~: irhft:\v \.'() tl t t·oJ ~:: "..'?it,.:b :·:;, inr..:c-tot..t\.; left tA'! thi~ 
'-~t ~e~ .. i.:l.;?.. (~~:. iu (n n or. inH 'l: r !) U"! e :"": ~ r.; an f'l ~ 1~ i1 t-· f:~ \~~. t\'!tt i:; 
:~rr!11il~ ~r·lf.'.-).t~.~::d. ~i ~ ·J lr~r rr:·ru :: ~:; to ~~he n.~·~.rt ·:··:J ro:;~tit)r' 

·rJ~ ~~ t.~:.;~~~: ... l(-: .(;!.f;u-;.s ~·.-:in a!~··,f, ~·~.~ h)'~~~~ \.~!'r·d. tn· ~·· ;:;~.~?.::d. h·!: 
li.J.~:: rr.~ng· th~· i~n1l.~<H1 .?:\r:: ... i n.~ .... ~> ~~ t.a!:~gn<~~.,. it t..:~: . '"1\:. ~· r.: tb'·' 
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~1-----------------------------------------LUGGAGERACK 16-5 

key to the left to lower it and to the right to raise it. 
After the glass has been lowered, the tailgate can be 

opened by lifting up on the tailgate latch release handle 
on the inside of the tailgate at the center. 

Safety Switch 

A safety switch mounted in the upper left side of the 
tailgate prevents raising the glass when the tailgate is 
in the open position to avoid possible damage to glass 
channels and regulators. 

Circuit Breakers 

The electric tailgate regulator motor and wiring har
ness are protected by two 30-ampere circuit breakers 
located in the fuse block. 

Instrument Panel Switch. 

The rear window switch is mounted at the lower left 
side of the instrument panel. The switch is retained to 
the instrument panel by two screws. 

Wiring Harness 

The tailgate circuit is a two-section wire harness: th e 
body section, which is routed along the left side of th e 
vehicle, and the section in the tailgate. The two harness
es are connected at the rear body crossmember. 

Remove the tailgate cover plate to gain access to the 
wiring harness. 

Tailgate Key Lock 

The tailgate key lock assembly is held in place by two 
special screws located under the key hole cover. 

Tail gate Window Switch 

The tai lgate window switch is mounted to the bottom 
side of the left regulator mounting support. It is fas -

tened with two screws which are visible and accessible 
after the window regulator is removed. 

Diagnosis Guide 

Three colors are used for coding the wires in the tail
gate electric window regulator circuit. 

Refer to Cherokee and Wagoneer Wiring Diagram. 
To test the tailgate wiring, switches , and motor, a 12-

volt test lamp cam be used at the three-way connector 
located under the body at r ear of the crossmember. 
Separate the connector 1116-inch or just far enough to 
insert a thin test probe without disrupting the circuit. 

Connect one probe of the test lamp to ground and the 
other to the individual tan, brown, or red with green 
tracer wires. 

The red with green tracer is hot at all times to suppl y 
the tailgate key-operated switch. 

When the ignition switch is in e ither the off or on 
position and both tailgate switches are in the neutral 
position, there is no current flow in the tan or brown 
wires. 

When either switch is operated, current flow will be 
indicated in both the tan and the brown wires. 

The tailgate safety switch must be closed to perform 
the above test. If the switch is open no current flow will 
be indicated in the brown wire when the tailgate switch 
is operated. 

NOTE: The tailgate safety switch is in series with 
the brown uvire to prevent up operation when the tail
gate is open. 

The proper assembly of all movable parts is impor
tant for satisfactory operation of the tailgate window. 

The glass assembly must be in alignment in the tail
gate and glass slide channels to operate with free move
ment. 

The win dow regulator teet h in all gears, the co il 
springs, and the bottom channel slide sections, must be 
lubricated with Lubriplate or equivale nt to ensure 
proper operation of the glass when it is raised or low
ered . 

LUGGAGE RACK 

GENERAL 

A new type of luggage rack is featured on 1974 Che
rokees and Wagoneers. The rack (fig. 16-3) consists of 
side rails, adjustable end rails, adjustable load restrai
ners, end and center su pports , and roof mounted slats. 
A spanner wrench, located in th e vehicle glove box, fa
cilitates securing the adjustable end rails and load res
trainers . 

The ends and center supports are attached to the roof 

top with well nuts and machine screws. The roof slats 
are attached with sheet metal screws and pressure sen
sitive tape. 

Luggage rack components can be replaced without 
removing the entire assembly from vehicle. 

NOTE: Do not npply extreme pressure to support 
mounting screws during removal or installation as this 
may C(l;use the well nuts to drop between the roof 
panel and headliner. 
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GAGE RACK ---16-6 LUG 
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17-1 

WINDSHIELD .. REAR WINDOW~ WINDSHIELD WIPER 

P{1g -?. Page 
Reor Windo w .. ... .............. ............. .. .. ........ .............. .. fl- 4 Wm~.hhield W•.lsher Pcm;l ....... ..... .... .. . ........ .... ... . ... . ... 17 -9 
Wind~hi~ld .. .. ................... ... .. ........... .............. ... ..... .... ·~7- 1 Wind~ hield Wip.:1r .......... ... .. ... ..... ......... ... .. ....... ...... 17-4 

W1NDSHIEtD 

P'uge 
Folding Windshield R~moval ........ .. ..... .... .............. ..... 1 7-4 

Glass Installation ................... ..... ......... ..... ............... .. . 17-2 
Glr.tS!So Removal ... .......... .. .. ....... ............. ................ , ........ 1'7 -'1 

GENERAL 

1'he windshields on ail !node!& !:on:-:ist. oi twn ;:,.h~ls 
of Kl a~s. somt~ f.l at. and some curvf~d. lar:Iir ai..!:d tt>gr., l:h•1 ?' 

to form a onc-ph~(!C f;afet~l gla;;.s. 
1\ ll windshi~:lds arE~ tet.~1inell in tht:ir respeef:'iw~ !;:.pu;

ings by similar J;>ck· ty pe l'VUh('l' '.\'ei:ither~ t.rips 

( r.haJweJ:-:~ ). 
Thf' safet y t yp!! 1da!~S i~ rit:~signed with adequai.e 

eleanmce to prevent ::-,tress 8.~1d 3tra.i.n,:;. 'Nh~:n l'<'ph<dn~~ 
c.racked glass resulting f ro m c:.a.us~s oth(~f t.hao a dire<:t 
blow 01· a known in~tan <;t=.: of >mnporary misalignment, 
it. is very iru pr,rr.ant Hmt the (~a use of the bn!abtg'~ be~ 
dett:rmined and th(H'tH<di1.ion Cfj~Tt.-d.ed . 

'l'h t~ in~idt! rear ;.-iew mirror hr:ickct for Clwrohe, 
'\Vag<•m.•er, and Truck model~ is boHflrai directly w i.l-:C' 

'l>indshidd gla;,;~ wlth a ;toi.}'VinyH.~utyral t'OITl{JO\~nc!. 
through a ht.>ut-indueti{m proc:~.~ss. 

SerdcE' replaeem.t-lJt ·.'.'indshi~~!d y,lass may han• t!h~ 
rear •:i£: w mirr•Jr brac.k t l. h{;Hc\eri ti; thi! wir11.h;hi('!d 
g-!as~. In thii'\ ~as~ ~:he 1rdr:m r b ~3imnl~· t rc.;.n;;fr.rreli inm~. 
tiw un:serviet~abl~ windshkld t:,) th,~ bratkct r.~n thr. re· 
plaeement: win<if,hidd. 

If tJw replat1!men t wind::.h~dd rloe~ J: t.tt haYe thl-' mii· 
rc.or hrad.;et bonded t<' it., or if em g:e·:vi.eeable ·,~.i:nd :~!~ :BJ;.f.t: 
the bradmt b,ynd ha~; )),~;~. 1 :! ~~~~.t. a :. t:l"Jic~ ki: i.'- :.i'\<t;!r,·;,,it: 
f•:.r l.mj.<~kt't in<bLll:aLi<;,n. 1.'he k;.t ~~ av.:.i!.abl\• ho1.n yotn 
lv(:a! {Ji1.rt,·; ;li:;tribut<<m e~ :-:t,.~.~· ,mf.l ':O:tsid<$ 0~ .r~ !'evic>...Cf ... 
!nr~r·it b l~;-,,(:i::;.!f ~ln 'J fj r·at··f ... ~~··.:.~r,. ~- t ·:i .. '.'· · '."·.u·r~:t D•ltlt"t.:t ;J.d1-.. r;·· 
si .... ··s.~ . ~rL~~t.aHar:\f·1 ~.~i::-~:.:r ·~l'i . !:. ·J·:·1::r. ~~ .. rt-: f,.lr .. ·h1(: .. ~~l ~n ·~~.h h:, ~.(~~";

t.5oP, ;p , wei!.«£, iu !b: kit . 

NO'ff.:~ no 'f/Ot (!.!.f.~::m.p t ( I) 1"(7110£:;-!.t th <> (lr~·irf•t n!. 
br{.!,('k f::f. }'f.J l' bt-"~3! t:i::,:;~t. /t.ti 'U~:~~·:·~ ''~~ f'·O b· ~YiC/t:(· (. t~ ·,.,,: t.h f.f<.t.; 

p ;·,,.,1.1•·: ?·· {1Ah ~~:?.-~1.:<·~, a.nt:! i l;:J.l'~t: a.·! (1 f:g;··r-~.,.;r.~ i~:;: i. 

INSERT REMOVAt 

}c. \:' -·~(~l r.~ r·"~ 3 ·:· t ·~ bt.·-=~· i:nH:Jr<: ~ :;, ~~E· t .:nt..::- J. t n.:•!;J. t~ r~. 

}4t0t)Vt: i t! ~.he i •.lhb~;.r 'Vtf. : .~~heJ·!;t.rip r;~·! ;~~:rn .. :: t:ulits . ~.f) 

PQge 
ln<>erl R~m~voi ..... ...................... .................... ..... ... ... 17-1 
Rear Viev.r M.irr~ linnke~ ......... ...... ...... ..... ........ .. ....... 17-3 
Stain!-e$r.; Steel Mr::•ulding .. • .. .. ... .............................. . 1 7-3 

p~~.~v:d e a ~;rmg tit ro the: gl~s~~ m;d d1t- upeningflange. 
Otl oth ~:,rs an inte rlod:ing tyue till i.;:; part l)f t he 

>.Vt<>.ithc.r.(itl'ip as s!HH\'u in ~·igm·c:'l 17 .;;; and .ll-4. 
The '\'l"fJfAt.hel·s trip abuuld he 7"0° F (24° C) or ahvH' 

ht?fore w5ndshie1d removal in at.t<~mpt:ed. 
n) C<>V~ ! ~djoining.paint<>d :'l llt'fai.:P.S to p.rotcet finish. 
(:!> Jkmnve w1.wlshi~l•i wipt:r arms using a wiper arrn 

remo\·al tool if :1vai l ~ blc . If nof., iBI~ awid.c biad<' ~crew
drin!r.' . 

Ul) On v~~hklcs ~o eq1~ipped , rnmo....-~ t hH win.dshiAld 
1ns!~rt moulding or V -shaped ru hbnr st. rip from arnund 
the outside of t.he windshield nsjng a serew-driver blade 
~md carr~fully pry the. insett fmm t;h,~ slit. in t he. weathm· .. 
strip {f~g , 17·1}. 

}i,\f'. , 1.1 lik ltH'Ni;>i£: 'Win~il.fh\ e!d Mouldh9. ~n~;.:~yt fwm 

w ')<.A.d h (>t ~ f , t p 

{ i/ i) ."'1 :JrJ!·~~: \..''th ; :-s(~}~ i: :.~·7.)·I,t ·\~it"!.~t}';.~~~-trip_. \lSe (1 

·~rc\d~~ <~ ~·:·:hJt;·, ,: .. d fft ,•:x or h:.;rd ~·ooa st!ck ~:.--r ":-~tnd a.F.. sh•J ... vn 
in f:w.: ~~! 1 ·;-.·~= •c· n:1!.or'.k th(: \·:·~~ a:bf'!'!J ';f'! ~l a~ ~;hov~J) in 
::'kPY•!~' .J.'f.<J. <n:lli .. 1, 

(:'-, · {)r. ·.-~hirk~ "'· i(t r~1 1:: ot4 i~t' ~.:<>:-. !'tE~·~l mNiiding:s, 
~e1::1::: .. ~~·e c h::-! rr;.J:: ~::~ct;"~g ::~r~ r~\I.V-3 c~t. ~.'·· r t:.ltJ ~·U:!d t ':"·tt:}n, t\.f 
c1h~ ~:.i..i~ ~-r1 '~ n:: ~d.l:~~f:~ ·.:: . 

!l.i) }~.~;n~.<r'·' ·' ::::p ·xcn >'!~· n::>::;l dine :.v Ji:ftin~,~ ~-h'"' but· 
, .. ~·1:'1 ~ !i<{ ptl!\ •tli~ (Ill~ ClO ~.rd. 

II 
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17-2 WINDSHIELD ·----- --.. ~-------------·"--·---- ,.. 

)1.!.:?670 

Fig. 17-2 Wooden Wand Dimensions (l.nches) 

(7) Side mouldings <J.!'f~ ripp~d tow<.i.rd <.!t:n t·.:w of \'E·h:
d <' and lifted (If f . 

(8) Rt·mow wp llHH:tldin~. 
(!) ) Slide <:enrer moulding dip ~o left or r iq.ht ;;.nd re

nw\·c bottom moulding.'{. 
(l(J 1 Thh~ ·will r::xpose the locking trpc· weathcr~trip 

!fig. 1.7-~~ ). 
{11) The locking type weathl:lr'str·ip without rnou id

ings is shown in fip;. li-4. 
(12"; On units with or without moulding.:;, unlock i.he 

rubbt~r weatherstrip starting a.t th0 bottom with a fiber 
stick or wand (fig. 17-5.}. 

GLASS REMOVAL 

(1) Usc riber stiek to bt·eak seal het wfJen \\-indshield 
glass and weatherstrip. 

(2) Removal of the winrl.shield from the w•:!atherstrip 
sho uld be pe l'formed by two men, one man p ush ing 
lower inside; corner, one man lifting a s windshield 
comes free. · 

(31 Remove weatherstrip from opening. 
( 4) Inspect Wf:atherstrip anrl clean off sealer f rom 

glass cavity and flange eavity. 

NOTE: l n.<spect .f(jr 1.l?W t:en su·r:frt.N~~ o·t i1·t·cgv. la.1·1:t. i.efi 
t'n the ·wiralsh:id~i opt.:?rr.i:YI,!./ j7.(ln(}e ift.at cmdd wu.se. .:~tns.,; 
dv:mage to tlt.e un:nd.'lh:i~lrl.qlw>,'f. 

(5 ) lJ wind~hield has been !"l\rnoved for re.as011:>- nt.ht•r 
than damaged ~lasf:l an(l is to b(~ repl<letd, dmm hard
ened s~a1f:r .from glass erlge~. 

GLASS INST ALLA liON 

NOTE~ 
pb:~h t:.t'l :17";. ytf?.{IJ,~: <i':.?l'!J :.~~"ct;·"': ·t! f!. '~/.T'1'tYt!,r..i~~'J'i.fi~; ~Ji, t)tdei· t l,.:fJt 

t.li.e ·1.vii• dt::li:idtl ;.u~a.ihe·tt trip iJ.'~Jl t!·,{fi t:!-i-rt pi.i.abit' ·~c· 
mnke t.fw in-:sto)/<tf.in·ll •Jf)•:m~/.i.rT:t ('Ct,~iH'r (J.I t.d •·oi·~l cl· i.lw 
pnssi.li,tity of 1:m~r!l,"?:rt{J the u.i1~d~ h·iei.d. . 

t~! Jt: )." (~tn-:-)vct~ \A · e ~.t ht.\: r(o~trir' .t !~ u.·.s~d =- lH:\ !·,urt~ ~d;i:.:t~ r:~ 
(::) 1'it:·; (Hlll n(:ilif!~~ r::·:~.7.ity .'.1.!'(~ ·;1F:,:~n . 

(;l j l)~i;;g ;; J P.r.di:,;r~ ~)r.>d:; ~·.t-&ll.ll }r, a j).t' f$~ Citl,;'. t:r;)C 

UNt.OCKEO f'OSITION 

!..OCKEO POSIT!ON 

lOWER SECTION 
UNLOCI<ED POSITION 

LOWER SECTION 
LOCKED POSITiON 

SEALER 

J4 26?1 

fig . 17- 3 Windshield Weatherstrip Cros5·Seetion -

Mou lding Removed 

I 
WEATHERSTRIP 

Gl.A.SS OPE!\I!NG 
FLANGE 

f..OCKED POSlTION 

<J.(l ;,di~,~:j;.:n: , ::~p:)l y- r. :r / U:•-i.nd \. 1:~~<~.-J n.;· _. .. ;,~~~il:!~: WlH pktd . .J" 
:~l-O!i'.1d 'N!':Hiht'!'Rf.l' ip i!'l fi :?..ng<: C~.<!S .. i.ty J.':!. ~fH:Wn in fir,. 
17-:1. 

(·0 {r~s~~~l1 ~.h (~ \H: ~t Lberstrip ~m the wlnd~hie!d (··pen
!~l hf. fla.n~{f: . 

(.=5) ...-\. pp ! ~:-' .B. iH:h~r:~.~ ttr/+.f~ tu r~ f.~! li~1u'a tt.ft!tp ~ol l'it.::nn jn 

th! ~ ~;asE .:;a ..-ity of tr.e W(;~t i! ~:r~~1·:ri;; . 
fHJ \.\~h.:~:\ ~·v~.:(, nlf~'rt. ·~~~r.i.{ht~~ ~ill ~~!.._( .. t' IJi!.~,J.d<~ of ?.h .. ~· vl :h!· 

r:'La;, ,' .. /i~t i( ·,,:r,=·i.t~d!~b:t~·~·~ bltr,. uvp.:~!· ~ ! ,·:~~:;:~~ •::·!l.o:".l'J' .f.L1·:sd ~n t:n 

(~a, .h ··~~(: i-· . r)ot>iti(1fl :V·JOd,!:l \'1 \"i.:~·!l tJi .. d~!' !}(;t·~rHt! tif gla:;s 
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~·--------------------------------------------------- WINDSHIELD 17·3 

RUBBER WEATHERSTRIP WOOD WAND OR 
FIBER S1' 1CK 

Fig. 17-5 Unlocking Rubber Weathe'"strip 

J4Z67S 

an d lift wind::; hh~l cl up nnd in ti.l lowe r gla.~~ r..a •.? it y. 
Ch~~c'k for equal ::~id~ clt~aranc<~. 

(7) the t he wr,odt~n wand to lot~k wea.t ht•·rs rrip as 
l';l~own in the lodwd position {fig. 1"7-:~ nnd 17--1 l. 

NO'l'E: Soup sol11tion shmcld be ·rrnnOi'!~d from th.e 
t<'eathc-r:~tn.1> mul g/(li'-8 bejb.•·e i?~-:~it.db.t'tl seoir:~r. 

(8) Csing a pre~P.urc~·type applieat.or. apply a rra:di
urn-bodicd sealer between t.he weatherstrip and glass 
on out~ic.le of glas!; around entire pcl"lmet e r (rig. 17-3). 

STAINLESS STEEl MOUlDING INSTAllATION 

NOTE: B-.r<:~'~S~l;l.' soo1"J ,;wlntiun should be,- 1·ema;.:erl. 
j hJm the 'W<·ather.'!bip l>t~/'on?. i:r,stallillff h·i·m "YitOIJ.J.diny. 

(1) Bottom mouldings are in;; t:f<llcd one at a ti me. To 
facilitate in:Stallation, place a liS-inch (I.U~2 r m) diame
tt>.r cord in WEWrlH~r~ t:rip mouldinl£ r rt.ai ning groove 
aion g entir t? length of weathe rstrip, lea~· ing enough 
cord hatlgill~ out. at eaeh end tc permit a good grip on 
c.orcl. 

12 } 'Working iil'gt with either left or right bottom 
mould in~, pi ace TniJCdding in gt·oove, 

(3; Sta rtin~~ at t.h(! uutside eornt~r of th'~ liH:athnr;;tril.), 
yu!l np c•n cord \Vhi!e lightly tapping top of m011Jding 
\Yith rubh~r mallt!t. Thi£ \\oiU kck th(: nwulrling- in tht> 
W(~<lthen;tr.ip retai·r:hg ~rrH"J\"1;.'. Com:inuc;, pr0ee;;;s unt:i l 
trc.•>HJ,{ing i:':f i:! .~t: i1Hc:d in ::;·~atht::r::;rr:p. ;"tnl\ !Ju~"U n:p1?al. 
J;•me~:-s:; ':\"\! h tl·::· ·.iiJJcr· bo:.,t(,m nwn.k!ing. ~gRill fita:tin~ 
a:·. rhe Oltl.'!kl..:: ~;) rJH~"l'. 

{ (i In$1:,"\.U t~;nt:m: !r;:)Ul(j·in~; dip t o ~:.tN(:l' g::tp be::wH!.ll 
!dt ~nd ::i~bt k>Hom fll(ddi-ng. 

([l} The t-!H~ -pi ·~et:: tv~) monldi:~g is ir. . .::ta~lcJ i1i th1; 
imtl"::(·~ n:t~.ume!', t.;xc~pt ·;ha i. th•.~ mouirEng ifi t:3-pp8d up
W"<:rd~: ku~ ~J:.c r~"t.ainin~~- r:t'fv')';•e. 

!li} S id!.! a.n::i a_ppa ec.m..-:r mo~tlding!'< (:;;.n the.tJ bt: :o
~: e rf~<~:d i;:- ~: h(~ ~~~~~::i.ht..ix:~r i!'"rt'·+: ·\ · ;,~ ;.:)J<.! ~·~ ~:~c ·\P ... ,~~.l hy ~..rP..; tr:t.nin1~ 

moulding nnd bony 'h11.h omek f;f.'a.lt:I", 
(8) ClPiln t' :<e(~Ss ~ca!er frcJ.UI \vindshic·ld and .mould

ing. 
i9 i l n::;tall wirrdshietcl wiper arms. 
( to) 1'!"!st windsh idd for water l~!ttk~ . 

REAR VIEW MIRROR BRACKET INSTALLATION 

Cherokee ~ Wagoneer~ Truck 

(J) At driver's side .. outside of Ychicl ~:~, mea!'ll r c 6-S/8 
inchc~ down from the lower edge of the n:veal moulding 
(fig. Hi-6). Plate a wax. pend! rnark on t he glass, along
~idc the vertical moulding. 

l .. ll Fro m t he ,,·a x mark a.t. t he vert ica l moulding , 
meat-lure 27-7/8 inehe~ toward the een tm.· o! th~ wind
shit>ld and mark H vertical line. 

(ill Measure five inch es down from lower edge o:f 1'(;

vt;.a l moulding and ma1·k a horiwntal lint! acro.:;s the 
vertical line. 

( 4.) lf th~ vinyl parl has I'Cmained on the windshield 
g lasa , app ly lo w heat v.:ith an electric h eat gun until 
vinyl softens, then peel pad from gJa!;8 nsing car~ not to 
scratch or mar tht! glass snrfac:e. 

(5) Clean the bratkct mounting a rea of t he wind 
~hield glass thorough ly . Use a mildly abra:'live <!leaning 
powder (Ajax, Comet, 01· equiva lent) applied to dean 
eloth salurat~d with akohc,J. 

I 
EDGE OF 
REVEAL 
MOULDING 

MOUNTING 
BRACKET 

J41066 

Fig. 17-6 Windshield Mounted Rear View Mirror Bracket 

location Dimensions { lnchesj 

( fi) Remov(' all tral·.es of cleans(~r h:• wiping area with 
a papt~r ro we! moist1~nNi with akohc·l. 

( f.! Se;: .. H tb(~ hon•.ling ~:n:;rf!u:t~ l"~ht: shie 1:\·it:lw ut. the 
:)1~-illet eil:'l:ui;n· cic:pre~::k•n i of the min·r)r hr&.ekt~t wit f> 
;: de;w P;f:t~e cf fine g:r~t sr.-i.nd:pa[,t?r. -~ pp:~· ;1:coh•.ll t~1 a 
dl."!~.n to\vt>.! and w3pe ::.ur!.'Hcf: d<<an. 

un Appiy a genert:•u.:; HJJHJilnt. nf tlw l·h~i~clennor, ~lliJ
p!icd with kil, to min·or hraekct. mouP. ting surfa<'.e. Al
l.ow fi H 1~1inu te::> :o dry. 

1>•) Apr!.;: a. thin filrn of H<:r:i'l~l·<nor ~o <vlnrl:o;hidd. 
_h, How •>u>? miJtUtl? l.o dry. 

CArl'l'H)N"~ ::)(: r..d ~~.;~ .• :!. .. :? •. ~·.vf.x::,,·,\ ~·: ~,.:)J-.:/1 fi6:--,:·'-'·"''•J-
hr· ha.~ ~~:tr. tL~i~tlit)d {4n t.·-:,.~pr:1/ed i'!!/•.tl or,;..u} rem<{t. 
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17-4 REAR WINDOW - WINDSHIELD WIPER--------------,..1 

(10) Apply one drop of adhesive at the center of the 
mirror bracket bonding surface. Use the bottom of the 
adhesive tube to distribute the adhesive evenly over the 
entire surface . 

(11) Position the bottom straight edge of the bracket 
on the horizontal line, while centering it on the vertical 
line (fig. 17-6). Press bracket to glass and hold firmly 
fo r one min ute. Be s ure bracket is proper ly loca ted 
adhesive 'sets quickly. 

FOLDING WINDSHIELD REMOVAL 

On the CJ models the windshield and frame assem
bly may be lowered to the hood by unlatching the two 
clamps at each side of the windshield. When in the low
ered position, always secure the windshield by passing 

the strap at the top of the windshield through the loop 
on the hood and drawing the strap up firmly. 

(1} To remove the windshield and frame as an assem
bly, remove the wiper control switch from the dash . 

(2) Disconnect the windshield wiper motor electric 
wires from the switch and remove them from the grom
metted hole. 

(3) Unlatch the two windshield clamps on each side 
of the windshield. 

( 4) Fold the windshield forward until the slot in the 
windshield hinges aligns with the flat side of the pin in 
the body hinges. 

(5 ) Slip windshield off the pins and r emove f rom 
body. 

(6) The glass can be removed from the frame, in the 
same manner as outlined for all windshield glass remo
val, afte r the wiper cover has been removed. 

REAR WINDOW 
GENERAL 

The rear window is a one-piece. tempered glass. The 
overall size of the glass varies with the different vehi
cles. 

Cherokee- Wagoneer 

For service replacement and adjustment of tailgate 
window glass, refer to Section 16 -Tailgate-Luggage 
Rack. 

TRUCK MODELS 

A sliding rear window for J-10 and J-20 Truck cabs is 
a new option for 1974 and provides advantages of better 
cab ventilation and ease of communication between 
passengers in the truck cab and camper body when in
stalled. The sliding rear window is replaced as an as
sembly using the same procedures as for the regular 
Truck rear window. 

WINDSHIELD WIPER 

Page 
General Information ...... ... ..... .. ...... .... .. ........ ..... .. ...... . 17-4 
Two-Speed Wiper Motor .. ... ..... ....... ..... .... ..... ... . ... .... .. 17-6 
Washer Pump .. ...... .. .... ..... ........... .. ......... ..... .... .. .. ... .. . 17-9 

GENERAL 

All models are equipped with a two-speed, electric 
wiper motor. 

On CJ models, the motor is mounted on the lower left 
corner of the windshield( fig. 17-7). 

Cherokees, W agoneers, and Trucks are equipped, on 
the driver's side, with an articulated windshield wiper 
arm which provides an improved wiping pattern (fig. 
17-8). The wiper blade-to-wiper arm mount ing has also 
been changed. New service procedures covering these 
changes are included in t his section. 

f 

WIPER AND WASHER CONTROLS 

The control switches are mounted on the instrument 

page 
Wiper and Washer Controls ... .... .. .. ..... ... .. .. ...... ..... ..... . 17-4 
Wiper Arm Replacement ..... ... ... ... ... .......... ..... ....... ..... 17-6 
Wiper Blade .. .... .... .. .. ... ....... .. .... ...... ... . ...... .... .... ... .. ... 17-5 

panel, to the left of the steering column. 
The two-speed wiper motor is energized for contin

ous wiping action by turning the control knob in a clock
wise direction. 

The elect ric washer pump is operated by depressing 
the wiper control knob or, on some models , t he pus h 
button in the center of the control knob. 

Wiper Control Removal 

(1) Remove control knob. 
(2) Remove nut and switch. 
(3) Mark the wire color locations on the switch and 

disconnect the wires. 
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--------------------WINDSHIELD WIPER 17-5 

MOTOR COVER 

J42674 

Fig. 17-7 Wiper Components - CJ Models 

! 

c&Tft- astf? 

LEFT PIVOT 
SHAF T 800Y 

~ ~ 
SC~EW __... . \ : 

,, 
·· ~ 

BLADE 

I 

WJPER BLADES 

Removal - CJ Models 

The wiper blarle ast5cmbly is rcmonl(J from the \>.-iper 
arm by holding tht~ black: away from the ~~rincishield, 
and pu~hing it (irm1y against the tip of the arm to com
pr~sH tht' lorkin~ .:~pring and disengaJ<t1 the retaining 
pin. At th(! same dm(', piw>t t he blade clock,vise tO un
hook it fmm the t~nrl of the arm 

Replacement - Cherokee· Wagoneer-Truck 

(1 ) To remove wi pt!r blade from mounting pin on 
wiper arm, insiH't a SCt'ewdl'ivcr into spring release 
opening of blade ~addle anrl depress spring clip. Pull 
blade from arm (fig. 17-9). 

(2) To install, pus h blade saddle onto mo unting pin so 
that spring dip engage=- pin. Be sure blade is securely 
attached to arm. 

\ 
BLADE 

/ -g......- cuP 
'·. 

14104.~ 

Fig . 17-8 Wtndshi~!d Wiper Comp<Hlents · Cherokee· Wago.,eer·Trudc 
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17-6 \Jt.i~NOS~HEl.D WIPER ~-··-----------------·---·-- ,.. 

~l.i~DE 
SADDtfo: 

\ 

REMOVAL INSTALLATION AJ-41051 

Fig. 17 .q Wiper Blade Replacement 

WIPER ARM REPLACEMENT 

CJ Models 

(1) To remove the wind~hi~ld wir)(:r arm!:\ fro m the 
pivot body ~b ai't. first matk the pivot ~.haft f.l.nd ;1.1·m Sil 

that the \Yirwr :trrn \:an be n>.insta l!d in the sam e posi
tio n. Hnd then p-ry up tfHefully 011 the ,;viper a nn a~ 
shown in figure 17-10. 

Fig. 17-10 Wip~:-r Aml R~mova( 

(2i Push ,,:im.>l. arr-:l tW~;:r pk<;t shaft. H~ snn~ pivot 
shaft is in pr1rk p~·sitim: :w;J ·~·ipcr a nn is positiom~d as 
~howll in figrt~ i! 17-n . 

------~-----·--------

Cherokee ~ Wagoneer - Trud 

11) Raise hlarle e.nd of arm from windshield and mow: 
spring tab away from pi\'Ot shaft. Disengage auxiliary 
arm retainer dip (driver's side only) from piv(1l pin and 
pull '''iper arm from pivot shaft (fig. l'H\). 

Fig. 17-12 Wiper Arm Park Position -
Cherokee-Wagoneer-Truck 

(~) Tn install, pO!Sition auxilary arm (if sn equipped) 
over pivot pin and engage m ta.incr di!J. Pn~h wir.•er ann 
on~r pivot shafL Be sure that J.li\·ot ~haft. is in park po!:!i·· 
tion and wipe.r arm is po:>it.i(Jned as shown in fig . l';'-1~ . 

TWO~SPEEO WJPER MOTOR 

General 

\fil£fl 1F.l (· <ltt.~h ~.w:.teh i:: r·•,;•;.:::d ,,. th~? iov. ·· l:lJ lF:·i~•i r;o
~itioo, evnem. frv:il the battf.'ty nnws t hr;.,,gh ~~ :;eri~:; 
fi.:•ld C)iil ::md ;" t.l.i.•-·id(:.d. O!W p.nrt })<"<::<~~·:>. t.h r<:·llk~h :.:he 
sh m1t fit.dd coii to ~ro:md .:J.I. tit<: da1.:.h S ',t ti.('n ; the o~hn 
part J !<t:i!~f!l'; thn>u~;h ri1.::~ arm~n~:n~ l•) ~;· r!Htn({ :1t the cla:: h 
swirch. 

:\1ovin~ the da!:ll: swikh !<:, th~ high-~~pt.>.>.~ti po:=>ition 
O [H~ns tll t! s hun :. fi<:ld <:irrui.t ~·j gro•.t rdJ at t}!l·. n~Hih 
sv.-i t<:h ~nd kN~ps c.be urr.c.:Jtnr€- cirr.uiL clc~rf l.<• _ground. 
Th+~ ,.(hunt. fir:~ .• ] t'.ll"f~::lt. mn~~ th·· .. E p:.:•;~ tilriHij[h .:.. :!:(•·· 
'J!J -.~1 .L'•"s;:.lh•r io< .. ,., t1~d Gr:. i.:·:.(': '"'~ .. d~ u.:: 1.!-n~ •:•i i:.<N " t u·:nirui 
ix.1~1..rd an<J the;, thrt• '.! ~h :J ..... : .:\am~~ ·,~:.~J ihaf, ·:~1;. ;:1ech. lht 
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armature circuit to ground through the dash switch . 
Moving the dash switch to the OFF posi tion opens 

both the armature and shunt field circuits to ground at 
the dash switch . However, both of these circuits are 
still closed to ground through the parking switch. When 
the cam on the wiper output gear opens the park switch 
contacts, the \viper blades are in the parked position. 

Troubleshooting Procedure 

Figure 17-13 illustrates the method of connecting 
leads to the two-speed wiper either fo r bench operation 
or to run wiper independently of dash switch and vehi
cle wiring when installed in vehicle. 

Typical wiper troubles are as follows: wiper inopera
tive; wiper will not shut off; wiper operates only on fast 
speed; wiper operates only on slow speed; wiper shuts 
off with dash switch in high-speed position; blades do 
not return to park position when wiper is turned OFF; 
wiper speed normal at low but too fast in high; inter
mittent operation during normal wiping cycle. 

Troubleshooting procedures are divided into two cat
egories; wiper troubleshooting in vehicle; wiper trouble
shooting on bench. 

Troubleshooting in Vehicle 

If wiper is inoperative check the following items: 
• Fuse 
• Wiring harness to motor connections 
• Dash switch connection and ground 
• Wiper ground strap 
With ignition switch on, check for 12 volts at harness 

terminal that connects to wiper terminal. To determine 
if dash switch or wiring is at fault, disconnect harness 
from wiper motor and try operating wiper as shown in 
figure 17-13. If wiper fa ils to operate, remove body 
parts as required, disconnect transmissions from wiper 
crank arm, and recheck wiper operation. If wiper still 
fails to perform correctly, remove wiper from vehicle 
and check wiper according to procedure under Wiper 
Troubleshooting on Bench. 

If wiper will not shut off, determine if wiper has both 
low and high speeds, slow speed only or high speed only. 
It is important that the wiper operates at low speed 
during parking cycle. 

Disconnect wiring harness from wiper motor and try 
operating wiper independently of dash switch as shown 
in fig. 17-13. 

If wiper shuts off correctly with crank arm in park 
position and wiper has both speeds, check the lead be
tween terminal 7 and dash switch ground, and check for 
defective dash switch. If wiper shuts off correctly but 
wiper has low speed only, check lead between wiper 
terminal 1 and dash switch ground and check for defec
tive dash switch. If wiper shuts off correctly but has 
high speed only, check lead between wiper terminal and 
dash switch open circuit and check for defective dash 
switch. If wiper still fails to operate correctly, remove it 

TERMINALS 

TERMINAl 7 AMMETER 

J42677 

Fig. 17-13 Two-Speed Wiper Test Connections - All Models 

from vehicle and check it according to instructions un
der Wiper Troubleshooting. 

If wiper has fast speed only, check for defective dash 
switch or open lead between terminal 1 and dash 
switch. 

If wiper has slow speed only and shuts off with dash 
switch in high speed posi tion, reverse harness leads 
that connect to wiper Terminals 1 and 7 sho\\rn in fig. 
17-13. 

If blades do not return to park position when wiper is 
turned off, check wiper ground strap connection to vehi
cle body. Remove wiper from vehicle and check for 
dirty, bent, or broken park switch contacts. 

If wiper speed is normal in slow, but too excessive in 
fast speed, remove wiper from vehicle and check for an 
open terminal or resistor. 

If wiper operates erratically, check for loose wiper 
ground strap connection or loose dash switch mounting. 

Troubleshooting on Bench 

Refer to Fig. 17-13. 
Using ammeter capable of reading at least 30 am

peres check feed wire circuit shown in Fig. 17-13 for 
open circuit. 

If wiper is inoperative, connect wiper to operate in 
low speed and observe current draw. If the reading is 
zero amps, check fo r loose solder connection at fee d 
terminal or loose splice joints. If reading is 1 to 1.5 
amps check for open armature, stickin g brushes, or 
loose splice joint. If reading is 11 amps, check for bro
ken gear, seized shaft, or some other condition that will 
stall the wiper. 

If wiper will not shut off, this condition may exist if 
wiper has one or both speeds. If wiper has both speeds, 
check for park switch contacts not opening or internal 
wiper motor lead t hat connects to wiper Terminal 7 
being grounded. If wiper has low speed only, check fo r 
grounding of internal wiper motor lead that connects to 
wiper Terminal 1 and check shunt field coil for ground
ing. If wiper has high speed only, check for open in in
ternal wiper motor lead that connects to wiper Termi-
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17-8 WINDSHIELDWIPER~~~~~~~~~~~-~~~~~~~~-~1 

nal 1 anri che(:k ful' shunl fi~kl ope.n l:in.·uit. 
If wiper cr-a:nk arm dot:,; not rdurn lo park !JOt~ition 

when wiper i;-; !·umed off, ch:~:k Jo.:- dirw, br.nt, or bro
ken park !-!witch l~oOLaets. 

If Wip€r :3ptx.>.d is normr~l in slow, out too HXCessive in 
fast spet-<l, check for oper• circuit in the :W-ohm resis
tor on back of ~tipe:r terminal hoard. 

I:f wipl'r opc1·ar.e),l erratically, 1'.ht.1:k for ~t.icky brush
es or lno:;e: 3Pli<'.~ jnint.s. 

lf the wiper wilt no t shut of!'. or wi pl?.r r:rank nnn 
fails tv !-\Wp in park P'>f>ition when jumper win:- is rc
m(lvcd from \viper 'rcrminal 1, cheek th~tt. pill'k swih~h 
Cf.ntad~< are opE: ning. Alt>o ch(wk f(Jt" ground in int.(!rnal 
mot:(ll"lead that eon ned~ tn Terminal l. 

Wiper Motot Re moval 

CJ Models 

(l ) Remov~ Lh+~ extreme ldi. p.lasti~ hole plu!J; from 
the h.ott() m of tht! windshield fnnnc air duet and di:>t·on· 
nect the drive Hnk from the motor crank. 

(2) Loosen thr. wipt~:t (;C>ntrol swit,ch knob slotted ;,et~
crew. 

{3) Remove Lhe control switch and mark location of 
wir es on switch housing priop to disconnecting wires. 

(4) Remove the motor cover and th e motor. 

NOTE: T he motiJ;· <:01le1· -m.1.a;t IJe sea/.ed when irt -
• <; ta ltinp. 

Cherokee- Wagoneer ~ Truck 

(1 ) Disconnec;t wiper drive link from crank under in
sti'Umcn t panel. 

SEAL·CAP 

GEAR TRAIN 
COVER 

CFlANKAHM ·~~ 
~~~' ~ 
4\~t~. j 

/ ··~ ' 
CRANKARM I 
RETAINING 
NUT 

RETAIN!NG 
GEf\'i\ ANO 
PIN ION 

(.2) .Mal'l-: wire liJt:atimls ar motor fot ).INij)(:r a!;se.rnbly 
undt.rr t.h(• hood. 

<. H) Disconnf:c.:t: m.otol' a1Hi "'7 aSh i:r pu mp ·1v i:' e~ at 
motor under hnod. 

{4) Removt- nwtor-io-dash nw1.1ntiu"' :;nt~ws . 

Wiper Pivot Shaft and linkage Re moval 

( 1 l Hemove \:he wiper orrns a.ud pivot s ivt.ft. nut,s, 
,,·a..sh<~rR, escutcheons, an.d gaskets. 

(~) Disconnett the driw arm from the motor crank. 
(:1) Ri:'rl'JOV(~ ind ividual li nks wht>t't: neec!:':-> ary, to 

rt.>move pivot. ~haft bodies \~ithout (: :v:cessivc i.IJ.t.erfl~!'
encH. 

Disasse mbly of Two-Speed Wiper M otor and 
Washer 

Refer to Fig. l7-·14. 
(l) Remon• pump cover and pump. 
(2) Remove vacu um motor from pump. 
U3) Clamp crank a rm in vige and ioosen crank arm 

retaininjl nut. 
1·1) Remon• &en\ cap, retaining ring, .a11d end plate 

washer. Seal cap should hP. cleaned and repacked wi:,h a 
y~o·ate.rpt·oof grease before reasst:mbiy . 

(S) Punch out the gear box eovcr rf.' taining rivet::: and 
remove cove r front ~ea r t rain . Mark ground strap loca
tion ior reassembly purpo~es. 

(61 R1~move ou tp ut ~car and Rh~ft. Th en slide in
termediate glml' and pi nion off shaft. 

uous:NG 

F-ig 1/- 'i 4 r wo Sp~ted Wipe!' Motar Ot\ d Washer 
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,.1-------------------·--WINDSHIElD WIPER 17-9 

Assembly of TwtJo-Speed Wiper Motor and 
Washer 

(l) All gear te~~th !>hould bl:lluhrkated wit h a '~nm 
and bail headng lubricaut. 

(2) 'Nhen reassembling the ~ear box covf:r, b~ ::>Urt.l 

<'o\·er i:; loc.stted properly over locating dowel pins . 
<li.l Abu he ~ure f{) itlllt.Hll ground ~t·ra p. 
l-it \~'hen rcas~emhling the eru.nk ann, operatt: wil)(:r 

to park position and install crank arm on outptlt f.! haft 
so that iden tification marks line up with t.hose in the 
cover. 

1f>j Clamp C'rank in vise beforf: securing the retaining 
nut. 

(I)) A!:l~emhle ,..,.a\1-her pump assembly to wiper motor. 
Refer to Fig. 17-15 for positioning of wagher pump eam 
<.lrive. 

WASHER PUMP 

CJ Models 

The electric washer vump assemoly i~ mounted nu 
the water reservoir. The impeller motor case is ground
ed to the toeboard by a black gro und wire. It'is ene r-

gized hy a yellow ft~t~d wi.r~ fr•.' tn th\'~ ~in~k blade termi
nal on tile cont:rol ~w\!;::h . 

.. 

ACTUATOR 
PIN 

J42679 

Fig. 17-1 S Wcsher Pump Cam Drive 
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18-1 

iNSTRUMENT PANEL AND MOUNTED ASSEMBUES 

Page 
Glov~ Bca ................................................................... l S~ l 

INSTRUMENT PANEl 

ALl in~nt:mr::nt paneis <lf't! of fonl!ed sheet mNal 
ti.HlRtnu:~ion rcinhn·ed with braces <~.nd fastened to 
;ldj:wt'ni: body P<1.nds with .,,.·eld;; or holts. Th(! instru
ment panels ~~ontain the illStrum~nt cluster. ignilion 
switch, s·.vil.th \.:•Jntrol pant:l, and/or iudividual ~\.\-itch
es and tJw glifH~ box. _\l;;n ;,.ttached t•» th£: panel are the 
:steering -~oh:;rr>J1, l)~a.k€ ~rai dutch pedal s•Jpports. and 
tiw hand 1:ra.b~. 

CJ Models 

The in~trument J)U.rtd if; boli.crl to the ct,wl and dash 
panel ~E·~~~~ 0\.'1th cttp::.crew:::. l!;ight of these capscre~\·s 
are lu<~at,·d on thE· fat~e of the pam•l and one at l'aeh side, 
ac~ce::=sih.le fNm n:lfkr ttH: im:tnltnnnt panel. 

Cherokee~ Wagoneer • Truck 

Th1~ instrument pan('l is bnlt.~d to the sunounding 
body ~beet metal and to the brake and clutch support 
braekeL8. Wht-n rr:•nwving the in8tnnnent panel, the 

Page 
Instrument Panel ...................................................... 18· 1 

wimlshi~dd mu:;~. h~ nmwved to obtain ac.cl~:;s to tht~ holts 
llnder the winrtl>hidd \W~athc!'::;trip that. HLtarh the ill· 
strument panel to the cowL Other instrument p:uwl 
attaehing oolt.s mrmt also he remo\'C>.d. 

Instrument Panel Overlay Pad (Crash Pad) 

A vinyl-eoawd pfJlyurcthane sa.fet~· pad .is attached 
to tfw instrumt'nt panel on the Cherokee, Wagoneer. 
and 'rruek Y..fodels. A ~imilar 1·rash pad which attaches 
to the lower fr;;.mt.\ rJf the wind::1hield il.' aJgo availahi(~ as 
a fat'tory O!)tinn ou CJ Mod~~ls. 

The safety pads ar(~ fastcn~d to the in;-;trument pan
el or windshield f1:ame with pr~.ssure t~·pc clips, sludR 
with nuts, or sheet metri.l ~cr1~ws. 

Replacement - CJ Modets 

(l) Remove fi•:-e retaining serews along top edge of 
crash pad. 

:NOTE: Lower (~d!]e ofuo .. c;h pnd is rdained with 
cmnp?·ession type sprinr.; ret<J.irwrs. 

(2) Insert a :;tiff putty knife bdv-.·e~n crash pad and 
frame at each of the four clips, and pry the pad away 
from the fl'ame to relea::;e tlw dip. 

(:.3) To in~ tall thE> erash pad. ali~t.n the spring clips 
with the retaining hoh!s and snap the pant>l into place. 

( 4) J nstall th(~ i'Crt~"i\'!1 along the top (•dg(' at the base of 
the windshield. 

Replacement-Cherokee-Wagone-er-Truck 

(lj Rem•Jve windshidd and wimishidd weatherstrip 
to (oxpo~e ct·.a~h pad r~·taining ::;c~rP,\'1!. at base: of tht: 
•·;indf<hif~id. H•~fer to \Vin(ishidd Hem oval. 

(2) R<:mm·(: (~xpo.;;~d cra;:.h pad retaining ::-!crews. 
lii'i Hf.'nw•;c, !n<str:um~~nt ;:1-...;;;t~.:r and a~h l'~<:eiver. 
14) Her~\c·w~ nt<b fn;n; '3tuds h .• ca:(·~d a:':'o<md pt-rime·· 

•n· nf ''l"i.Rh •1;~t~ Ti,l' t'llr" .,,., .. ., .,,.,.,..:~1·1..,1._ t·}q·rs'l'""r. th-·· • '- . . . ... ' , • J: .., •• ... 1 • • ··""" •.T '· ~.,, .. .,;:._., J .. 6 . · ~... .111..~-l. • ' 

rin~wr m!d ash ::(:-••r:i\·•~!· ni.•(·.n ::1g~ •~:H.:! front tmd<·r the 
instnm.en~ pand ar. the rights :d<~-

lfil When in~talliug, st~n an aWH'.hing .~(~l'4'1VS and 
nut."- 3nd tighten them. j~·.-en!y. llf·ginniog at tbe cent~r 
and 'K(;f'k!ng ~~''·"' ard 1~aeh et.;,_l. 

tG': b!-!ta1.i the win<~~r..i .. l.d •;,,.;•:;thtrstn;.> ~~~d th<~ wind· 
~hti~id. 

GlOVE BOX 
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18-2 INSTRUMENT PANEL AND MOUNTED ASSEMBLIES ---------- r1 

flange with sheet meta l screws . Remove the screws 
from around the opening and move the box down and 
out from t he rear of the instrument panel. If the air 
conditioning evaporator prevents lowering, the box can 
be carefully co mpressed a t the crease lines, and re
moved through the opening. 

Glove Box Door Striker 

The door striker is mounted at the top of the opening 
with two sheet metal screws. The holes in the striker 
are elongated for in or out adjustment. 

Glove Box Door 

The glove box door hinge mount ing holes are elongat
ed to allow the door to be adjusted to fit the opening. To 
raise or lower the door in the opening, loosen the screws 
which attach the hinge to the door and adjust. To move 
the door in or out, loosen the screws which attach the 
hinge to the opening and adjust. 

Glove Box Lock and Latch Assembly 

The glove box lock or the latch assembly is inserted 
through the glove box door from the outside. The as
sembly is held in place by a screw through the retainer 
to the lock housing. 

Glove Box Lock Cylinder Removal 
For maintenance or lubrication, the cylinder lock may 

be removed from the lock housing without removing the 
complete assembly from the glove box door. 

Open the glove box door. Insert the key and rotate 
the cylinder to expose the tumblers. Momentarily 
remove key. Depress retainer tumbler, re-insert key to 
depress lock tumblers, and remove the cylinder. 

Installation 

Depress the retainer tumbler and insert the key to 
depress the lock tumblers. Insert the cylinder and key. 
Hold the cylinder in place and remove the key. 
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19-1 

SEAT ASSEMBUES AND ADJUSTERS 
Page 

Front Seat Assembly Service ... ........ .... .. ....... .. ... .... ..... 19-1 
General ... ....... .... .. .. ..... ... .. ........ . ... .... ..... ......... ... ....... 19-1 
Rear Seat Assemblies .... .. ................... .... ......... ... .. ... .. 19-2 

GENERAL 

Front Bucket Seats 

New bucket seats with durable knitted vinyl inserts 
are standard on the Cherokee and optional on Wagoneer 
and Truck models. The passenger side bucket seat is 
adjustable fore and aft and has a forward tilting seat 
back which permits access to the rear seat on Cherokee 
models and, on Truck models, provides better access to 
the tool storage area behind the seats. For passenger 
safety, the tilting seat back is equipped with a lock pawl 
assembly which retains the seat back in its normal up
right position. 

Front Bench Seats 

The fore-and-aft seat adjuster mechanism for W ago
neers and Trucks has been improved by the addition of 
a turnbuckle to allow for slight dimensional variances 
during production assembly of seats and seat support 
components. The turnbuckle permits the seat sliding 
and latching components to be adjusted for trouble-free 
operation. Adjustment of the turnbuckle is covered in 
this section. 

Rear Seat Assemblies 

Wagoneer cargo floors have been modified to elimi
nate th e depression under the rear seat. The flatter 
floor area permits easier cargo loading when the rear 
seat is folded forward or is removed. The rear seat 
mounting brackets have been redesigned for easier seat 
assembly removaL Cherokee cargo area and rear seat 
mounting are identical toW agoneer. 

Seat Belts and Shoulder Harnesses 

Seat belts on Cherokee, Wagoneer , and Truck models 
are now equipped with integral retractors, replacing 
the old clip-on type. All seat belts, and the two optional 
front shoulder harnesses, utilize quick-release push 
button buckle latches . Cherokee and Wagoneer ar e 
equipped with three sets of rear seat belts; the two out
board seat belt retractors are anchored on the wheel 
housings. 

FRONT SEAT ASSEMBLY SERVICE 

Adjustment 

All driver's seats, except CJ, are hori zontally ad
justable by means of a control lever located under the 
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right-hand corner of the seat. 
The front seat frame attaches to the seat tracks and 

the seat tracks, in turn, attach to brackets which are 
bolted to the floor. Spring-release locks are mounted on 
the seat tracks and positioned so the lock-stop will fall 
into one of the notches on the flange of the track. The 
locks are released by moving the front seat adjustment 
lever arm. 

On CJ Models, additional fore or aft positioning of 
the driver's seat can be obtained by changing the seat 
mounting location to any of the three attaching holes 
provided in the seat support. Remove the four attaching 
bolts, move the seat to the desired fore or aft position 
and reinstall the bolts. 

Adjustment (Bench Seat) 

(1) Locate turnbuckle under left side of bench seat 
(fig.19-1), and loosen turnbuckle wing nut. 

(2) Tighten turnbuckle until slack is removed from 
wire. 

(3) Back off turnbuckle three turns. 
(4) Secure wing nut up against turnbuckle. 

TURNBUCKLE 
AND WINGNUT 

CENTER SEAT 
CUSHION SUPPORT 

Fig. 19- 1 Front Bench Seat Adjustment • 

(5) Check for proper seat adjustment operation. If 
right side of seat will not release, increase tension by 
tightening turnbuckle. If right side of seat will not lock 
in place, decrease tension by loosening turnbuckle. 

Forward Tilt ing Seat Back Replacement - Chero
kee and Truck 

(1) Remove seat back pivot bolt (fig. 19-2). 
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{:?.) 'I·:J.t t!;.:.: ;;;e<.~; !).;:;i~k f.orwan:! to di~t:·nga1Je. \1.cat hack 
irou; i..t.:!h'!' p;vcot j;in. 

{:~~) Ft«::!f-rt~l\'~ ;u:·~t.r. ha{:k. 
{ 4~· "T't) .!n~t~ili~ p~~:..~~(.li'Jl> ~eHT.· ba::~J.s t·.) t:ug:n.grJ i:nnt':!t 

Fig. 19-2 fo"word Tilting S~at Sa<k - Cherokee end Truck 

(5) h1stalls~:at tmdc pivot b:si!:. 
(6) Secure scii.r back lo{~k. 

Tilt lock Pawl Assernbly 

'Th1~ tilt lock pa,,,.j assembly i3 an inr.egral part of the 
seat ftamt) assembly and must be repla£.:ed as a unit. 
Th~ relea;;oe handle i:'! :o;e•·vi.ceablt~ w1th r~:mo\·al of Hw 
rdca.sc h&nd!t~ ~wrew. 

Front Sea~ Removal 

To n~:.::wve the rh·h·•;r.';; il-f.at. or a full back bench seat 
assembly, l"'(~r/"l(r•··~ tlv~ ftnH' hc•lts and l(_wkwaBiwr~. that 
at!:rJ.r. h thf.~ J.nm t f•···:-':1 r. ;;.nppori. hraekd tn th<~ floor pan. 

1'he piJ.;.t.~:.t-ntser ~~.{~~i ~n (:i (t.lod(!lg cnn b(·~ rernnved by 
tum bLn~ rbc !:-~:;;.:. a.;.;sr·thhly fmwi.:.rd. ti~; !'-lwwn in fig. 
19-B. T.~i:lOlg'8.;.;-~ th<.• :·iv.ht ~id<: ~;ingP <~S t.ht-~ rlat. m·u.l on 
llw Lin;,;::: pill ~lti:!.t-:.·h~.:;:; t.h~> .~:kt IJ!Wning ;n tb: bra(:kl'l 
i~rt.~r ._.f th'!. h ;r:!-{e. H~i;;<~ l2H· right :;i~~-~ uf r.he .<:l'at and 
man·}; ::h.1• ::;l;H.t<::.·! r t•:::~lhl ~ £tfi (i fl ;n· :.;.!i'<i. •)f tb~ pin t,n th•:' 
1~.~~l·rn:l~;t; ~~n~-·~ r~::·r!H)\/e .:'!h~· ~~t;at. 

To ~.udd1, fin;: ir,~+:r";. t.he !eH h.i11ge pin into r.h-:! sl,Jt
te:rl ha.l:/ ·:If r.h•; h!ng(~ :.md r.h·~u enga[!e th•:~ •·i~;ht. :<idE;. 
Rota.tr.~ ~.hf .. '\er.•~- a::.s~~nd>ly ;,-:, t.h.:: nnnr.a.l :;pright posi
tion. 

REAR SEAT ASSEMBLIES 

CJ Mode~·~ 

·rr.t.e r'.:.~~~ ~.':!J.t L·:~ of c··:·!.~:.-~~i ... ~,,,:. ('J.Hl~\1 rt~(~·i:l:r~.~ ~·lfU.l !s 
rn~~H~!';tt~ .. } h~: ;:·(JUC' b~)lb' tn ::vi.':) {f~-\f'·:-1:.~.:.1 ilt·;:~._fk·~ts \'t~•hJr:hr iJ; 

turn. an~ Sf1?ur1~d l:iJ r.;le floor •.II th<:· vd•i:·:O b~-' icu :· r'.··· 
taim~r;; nnd t" o s prin~-h>i!,kd ;, ,ci. j)in;:. 

All :.>-f!ats <trP. Hf ~pring d•~si~ru :·wti u".fi~ rw·h·!):::~g . .1.nri 
foam t·uhber in trrr~i.r.· construdiu:1. 

TILT LATCH 
RElEAS~ ROD 

Fig. 19-3 Pw;setlger Seat A~;sernhit · CJ Model 

Cherokee and Wagoneer 

The full width r~ar scat i:o, a!;'~crv ';.);~d t.f• 'dv:' b1.:oJy 
floor by two hinges to allow the ~Wh(. tt:• ':1-:~ f,?l.dNl PI; tn 
provide ma.x·imum t·car cargo lm<din;:o; ~JJiA:'.f.!, a:~. SfliYNn. i;1 
fig. 19-4. 

.A. ;ut<:h or: f~a~,.jc si•l.:- :..rt tht; ~~.~r .~·4!;.it. h.~c-~~. ·~·.~:q:r..~~~~·~·!·:·' :J. 

strikt.•r l}(,h(~ri in t:1 i~:t~t' rm t.~ C:•li ~.::.:' r·:~r.;.r ·~;~ :\~!~l h.,J~;~.<: 

pan~:i8. Thn t:J1J~t~ n·J.ri..<; a!iov;: rnu\~;;n~:nt. f[,. ;;l .. ~·ikL.r ad
,it; fitm en t. 

To tilt t':c~ f;t::~.i. h~d;: fr>t'~·.ird, n·\ca:!!-~ t.:·~..-, l~:r.1. h C•n :;J: 
ri:~;ht ;:~id(; by t·~:.i"i<inr, t~.w la.::dl lw•n ~ (r:,::. : ~r..{,i ,:,r-d :.:.i·· 
muH.:mr-'.1\i!"ly f)\,llin;~ the ~--~·<.tt t·~.<.+: l.'Jf ••1r;1 o;l. 

,\ .?:).:;.i :· fU:<f.~ ~':'.)'i,.'ii:l~!~ ~t=t!.·.~·~.tJ, ~J~~·~.~.jH·::·J l(~ ·(}l ·:: dt:,r.}t .!)H\~ .. r .. 
po~~·l·nt~ dw ~!;li{ f·.:;m b.!!ir·t~ 1)3I;l;y;'~.rd ·:;:h~r the: :'·'~~r.t 
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~I --------------SEAT ASSEMBliES AND .A,DJUSTERS 19-3 

is i:n the (olflt~d position as shown in fig. HHi.lt nmned,:; 
th(! i1eat frame by mt~ans of a pin on thE: srat. frame and 
an e..f<\ on the strap. Th e stra.p should alway11 be cnu
nednd t.o the seat wheuerer the st~at i~~ in tht: folfh~d po· 
:;itim;.. 

· .. • ' 

. . 

J4 2665 ~ 
. . :-·~.: --

Fig . 19-5 Rear Folding Seat - latc.hed Posit ion 

Adiustment 

(1) Tilt. the scat l>a<'.k forward and loosen the striker 
holt to allov.· forced mO\'Cment of tlw striker. 

(2) Raif>e the seat hack to t.he 1rpright position and tap 
the striker into poBition for maxim um lateh/striker 
t~ngagement. 

(3) Un latch the sca t back ca r efu ll y so as not i o 
change striker position a nd then t ighten t he striker 
securely. 

REAR SEAT ASSEMBLY SERVICE 

CJ Models 

Removal 

(1) Rele;u;(' two !4[wing-loaded loc.kpins se<:uring- rca1· 
seat assembly to rear retainers. 

(2,1 Slide rear H~at a:;sembly forward and free of .four 
retainers. 

ln.staffotion 
( 1 i l,o~i ~:~on .' ·ea:-' .:i~aL a.:ts+:;ntb ~:~l i;r V(·h il! ! t~ .. 
(2i GtliJ-c; re:>r ~€:::1'1. a ~:il (:mhl.~- in'.o i.our r:::tainers. 
03;1 P.~r-gage tl'l(l l>prin.g Joarko(i Juek pi11S intn rt~a.l' t!~

tainf:T~. 

Cherokee and Wagoneef 

Removal 

{li .RrdNY- 51' i:~i:rh (l i.: lr:.'i\'i.' ~ <r~ht -:.ide •.tf ~H~.! b.<JA~ .. · 
R::~l:.~ ;=t;rnr>iet~?. sH.at ~-:!.~~:<~thhly for ~,,~ard if(${. 1!~ .. ·7L 

Fig. 19-6 Rear Folding Seat, Str(tpped Position 

f ig . 19-7 Reat S~at ft.ssernbly 

(2) Rais~! cr.lmplt~i.!f' St'.at. ~.sr;·.~n: h1y fc,rw:ml dig. U) .. 7'J. 
(:-l) Lift eompll!te J>(~<lt a~::wmh!y from two flo or 

mou nting hinge~. 
t-4) l~emovc c,cat ~sern :::.ly from Y'::'hid·~ · 

ln$tollation 

{1.\ ln:: ;~:~! :;e..:.t ,,_,:;·;u i'it~ly t'rJi t'r. i·< in r:'i!~:-. 
{2) !);;~ltit~t> £\~"~f. h~1ck !n prt,?;t·~f' .,_QJ,~:1.;·' ;rrL 

(it) ~<=:t~:.~ re ~e9t ·!.':.lr.~k ·:r~l~h. 

SEAT BELTS ANO SHOULOE~ HARNESSES 

Removed 
(1) ltt~tr,o~.~~ ~ ;~:1 1, bPl t ~t.n~~hnr ~ ·:,lt fl'· .. ;:th 1'r·i.'X ·;;· t. \Jo. !)t) 

and r::.tteht-t h~-~r.~d!.~ 
(~.:1 Ht'moY r~ ·3~::,~. i.wl:. 
f:r) Cd:,t:~..:h :t•~t~!:.:~.((:i !·~, s.e.:: ... \ hr:·l' .:. 1·(~1:J'i:.r.;~::L· · ar•d ~ho;J ~.d~·r· 

i-.amt-&l" f..lkll•:: t' (·ol t !··~· ; ·,~;;,_ . .~·vh,g t1<n·· f \.•Vo?n. 
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19-4 SEAT ASSEMBUES AND ADJUSTERS---------------n 

(4} Remove seat belt retractor and sho\1lder har1wss 
anthor bolts with Torx hit ~o. 50 and ratd1(\t handk 

(5) Remove seat belt rv.tractor and shoulder harne?.~. 
(H) Inspect seat belt and shoulder hl:!.MW!'.~ material 

for cvidcnec of \vear, C'Ut~. or fraying. Rephwe H~ 
required. 

Installation 
il} Install St~at bell and si~at belt ret.ra~tor anchor 

bolts. Tightt:n to 25 to :Jn :foot·pounds torque. 
(2} Replace seat belt retractor trim cov·er. 
i3) Replace shoulder harnesi-\ trim cover. 

BOOT
HARNESS BELT 

SHOULDER 

SHOULDER HARNESS SERVICE INSTALLATION 

Cherokee • Wagoneer 

Front Seat 

A serviee in~tallation of t.h~ (runt s<~.at ~houlder bar· 
ness ean be aecomplis-;hNi a:-! shown in figure HH.( 
Rear Seat 

.A St!rvice inqtallatioo of the rear ~eat shoulder har
ness can he at(:ornplislw<l as shown in fil!ure H).~l. 

Fig. 19-8 Front Seat Shoulder Harness Installation 
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,.1---------------- SEAT ASSEMBLiES AND ADJUSTERS 

BOOT - HARNESS RE L i 

Date Letter No. 

.81 OIA. HOLE. PUNCH IN FRONT HA~DSOARO 
HEAOUNING Ai INSTALLATION-- S~OlltOEP. BF.L TS. 
{BOTH SIDES) 

Fig. 19-9 R~o-r Seot Sho~Jider Harness !nstall-:ltion 
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TECHNICAL SERVICE LETTER REFERENCE 

Date Letter No. Subject Changes Information on Page No. 
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20-1 

HEADLINING-EXTERIOR DECALS AND OVERLAYS 

Page Page 
Exterior Decals ..... .. ... ...... .. ........ ..... .. ........ .... .. ...... .... . 20-2 lntric~ te Decals ....... .. ... .... .... .. ... ............. .. .... ..... ........ 20-3 
Headlining ........... .... ....... .. .. .... ... .... .. .... ............ ......... 20- 1 Woodgrain Panel Overlays ..... .. ... ..... .... .. ........... ... ... 20-4 

HEADLINING 

GENERAL 

Th e head lining used in Che ro kee, Wagonee r, and 
Truck models is made of laminated polystyrene back
ing board which is finish ed, depending on the model, 
with either a plas tic coating or a so ft vin yl covering. 
Lines scored into th e backing board allow the headlin
ing to be shaped to fit the contour of the roof while pro
viding added strength for self-support . 

CHEROKEE- WAGONEER 

Removal 

(1) Remove sun visors, escutcheons, and center sup-
port. 

(2) Remove windshield moulding and end caps . 
(3) Remove rear opening moulding and end caps . 
(4! Remove plastic trim s trip and end cap retain ers. 
(5) Remove lens from dome lamp and ca rgo lamp (if 

equipped ). Remove screws securing la mp to roof bO\vs. 
(6) Remove coat hooks . 
(7) Free rear headlining from J-moulding by pulling 

down carefully at th e center, while pushing up on either 
outside edge . 

(8) Push cargo lamp (if equ ipped ) th rough die-cut 
opening in headl in ing. 

( 9) Remove rear head lin ing th rough ta ilgate opening. 
(1 0) Free fron t headlin ing from J- mould ing by pull

ing down carefully at the cen te r, wh ile pushing up on 
ou tside edges. 

Installation 

(1 J Position front headlin ing in vehicle and insert left 
side into J-moulding. 

(2) Pull dome lamp through die-cut opening in head
lining and align front headlining to vehicle roof. 

(3) Pull down carefully at cen te r of front headlining 
and insert r ight side of headlining into J-mo uld ing. 

(4! Position rear headlining in vehicle and insert left 
side in to J-mo uld ing. 

(5) P ull cargo lamp through die-cut opening in rear 
headlining and align rear headlining to vehicle roof. 

(6) Pu ll down careful!:; at cen ter of rear headlining 
while pushing up on right edge, and insert right side of 
headlining into J-moulding. 

(7) Check a lignment of fron t headlining using sun 
visor and dome lamp holes and leading edge of headlin
ing as guide. Adjust fore or aft as required . 

( J Check alignment of r ear headlining us in g the 
tra iling edge as a guide. Adjust fore or aft as required. 

(9) Secure dome lamp and cargo lamp to roof bows 
and install lamp lenses . 

(10) Install plastic trim strip and end cap retain ers. 
(llJ Install coat hooks. 
(12) Install rear opening moulding and end caps . 
(13) Insta ll windshield moulding an d end caps. 
(14) Install escutcheons, sun visors, and center sup

por t . 

TRUCK 

Removal 

(1) Remove sun visors and center support. 
(2 J Remo ve len s from dom e lamp. Remo ve s cre\vs 

securing dome lamp to rear window panel. 
(3) Remove windshield moulding and end caps. 
(4) Pull down carefully at center of headlining from 

J-moulding. 
(5) Push dome lamp through die-cu t opening in head

lining. 
(6! Remove headl ining from vehicle. 

Installation 

( 1 J Position head! ining in vehicle and insert left side 
into J-mouldings . 

(2) Pull dome lamp th rough die-cut open ing and align 
headlining to vehicle roof. 

(3) Pull down carefully a t center of headlining while 
pushing up on right edge, and insert right side of head
lining into J-moulding. 

(4) Check alignment of the headlining using the sun II 
\·isor and dome lamp holes and headl ining leading edge 
as guides. Adjust fo re and aft as necessary. 

(5) Secure dome lamp to rear window panel and in
stall dome lamp lens. 

(6) In stall windshield moulding and end cap. 
(7) Install sun visors and center support. 
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20-2 EXTERIOR DECALS AND OVERLAYS -------------- ,.. 

EXTERIOR DECALS 
GENERAL 

Exterior decals are made from a tough, durable, 
weather resistant, solid vinyl with a pressure-sensitive 
back. The pressure-sensitive back is protected by a pap
er backing which is easily peeled away upon installa
tion. During shipment and storage the face is protected 
with an easy-release paper. 

REPAIRS 

Repair small nicks or scratches with touch-up paints 
mixed to blend with the affected area. 

Repair blisters or air bubbles by piercing them with 
a sharp needle or pin. Work the trapped air out through 
the pin hole and press the decal firm ly against the pan
el. It may be necessary to preheat the panel slightly to 
soften th e adhesive. Heat may also be used to remove 
small wrinkles or irregularities . 

REMOVAL AND INSTALLATION 

Preparation 

Workroom temperature should be between 65 o and 
90 o F. Decals shou ld not be replaced in temperatures 
below 65 o F. 

The following equ ipment and materials are neces
sary to make a quality decal installation. 

• Liquid detergent (Joy, Vel, or equivalent). 
• Wax and silicone remover (3M Adhesive Cleaner, 

Acrylic-Clean, Prep-Sol, Xylol, or equivalent). 
• Isopropyl alcohol (rubbing alcohol). 
• Squeegee - four to five inches wide (plastic or 

hard rubber). 
• Water bucket and sponge. 
• 500 ° F heat gun with grounding adapter, 

or infrared heat bulb and extension cord. 
• Clean wiping rags or paper towels . 
• Sharp knife, single edge rawr blade, or Exacto 

knife. 
• Scissors. 
• Sharp needle or pin . 
• Grease pencil. 

Removal 

(1) Clean repair surfaces, adjacent panels, and op
enings as required. 

(2) Remove decal overlapping parts from affected 
panel. 

(3) Remove decal by starting at one edge and peel
ing it from the painted surface. Apply heat to the 
decal to faci litate removal. 

NOTE: A void using pointed or shcup tools a,'> they 
may damage the pninted .-surface. 

(4) Remove adhesive from painted surface by wip
ing the area with a rag saturated with 3M Adhesive 
Cleaner, Xylol, Isopropyl Alcohol, or equivalent, and 
then scraping with a squeegee. 

NOTE: Exercise care when using solvents because of 
possible damage to painted surfaces. To determine if 
solvent is harmful to body paint, test it on a hidden 
area of the vehicle. 

(5) Rinse thoroughly with clean water. 

Installation 

(1) Clean painted surface with wax and silicone 
remover (3M Adhesive Cleaner, Acrylic-Clean, Prep
Sol, or equivalent). Wipe surface with clean cloth and 
allow to dry. 

NOTE: Freshly pain ted surfaces must be thoroughly 
dry. Residual solvents in fresh paint may cause decal 
to blister. 

(2) Position decal on panel surface and mark posi
tion with grease pencil (fig. 20-1). Allow 1/2-inch over
lap arou nd door and fender areas. Cut decal to 
approximate length using scissors. 

AJ41186 

Fig. 20- 1 Marking Decal Position 

(3) Position decal on panel and hold in place with 
small strips of masking tape (fig. 20-2). Be sure decal 
is aligned with decal on adjacent panels. 

AJ4 ll87 

Fig. 20·2 Positioning Decal on Panel 
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,.. --------------EXTERIOR DECAlS AND OVER.LA YS 20-3 

·(·1) Swing df'{:r.d up using :!trip~ or r.;a~.:(ing tap~ a~ 
hing-es (fi~. 20-3). 

Fig. 20-3 Lifting Decal 

(f.i) Hemow approximat.dy :;ix jm:hes of lJa;,er· 
hackinu from nne t.>nd (fig. 20-41. 

Fig. 20-4 Removing Backing Paper 

16"1 Swing df'tal baek dow·n to aligned position. 
Squt.oegee decal to panel using firm ~trok<::•s \vhi!e 
removing remaindc~r of paper ba(:king (fig. 20··6). 

NOTE: To at·oid pn.>-t1dhewicr:l ,,,. f.tretchina of the 
rle(~al, d{) rwt niii.Oi>l~ more t/I.(J.n ~i;:· i'il(:he.<; •~f ;•<qwr 
b(wki11fJ at one ti'rne. 

/ ... "" 
Fig. 20-5 lratail!ng 0€-col wilh Sqo~egf1£> 

17) Y'{l :f~ri~ pu ... sible. +:::\t~·n(' d~eal ·! 1? .. i ~;(:.h btlyor:d 
t:~Jf!tCr5 nr f·dgra (f~.~. 2tJ . .f1.l .~?.1ld ·,.t·r·:q: firrn·~? f.Ji-:n·l~l 
fin~.r•?r x.a·e:~t~urc i·:.;·.n i'~\.h('.~:l4:;'(:-.( .&~ •• \~o·.d ~.:--~~p~: .. ~.n:J ::jr fro: 
tlw~·~ a::-eas. 

Fi9. 20-6 Overlapping Decai at Corners or Edges 

f'6} l{~m;-'~'(: r:•asy-relea.fi!~ Jli!ptr from fate of de<~[tl 
I. if ~tpp\i(~~·ddt I. 

(~) In~pet:t dt:<~a! ir:staliation usln~ rdll~t~kd lig:hl 
to dt'H.•ct ;~ny ir:·egularities that ma:- h;lve dr~vt.>loped 
duri1!g Wi:ttal!atinn .. Rmnov-~~ aH air or moist t1rc iJ'.Jb· 
hles. 

(I 0) Install pre .-iou:,i:; remnved parts and c·kr-m 
w.•h i cl (: a;; req u i rert 

Installation of lntrkaie Decal'S 

Ji'~)r largt:> irn:r!eatc•ly-shaped de(·ah:., th~~ followint, 
f.'t'OCf.dnn~ will !-;l!nplify iHSlaiiathm. 

( l) The tl~:B l}f ·,•;etti:lg ~ol ution as:'turef' [t bdter 
hond. betwe~n decal and paini"ed ;;;urJ'a(·«>s. Prepare a 
supply tjf wetr:i:ng so!mion by thoroughly mixing two 
<Jr three tt:ab!Joons of d.t•tergem. (.Toy, \<"el, or 
equh-atenU i.n one ~alien !.)f water. 

NOTJ~: T<jO nw .. ch dererf(ent wilt redur;f.; the i-!(fect il:e

ness o/ th~ borr.d. 

{2} .Plat~\:~ dct~ai nn (:~~~tin, f1a.t !~arf#tt::(:~ t:\'it.h pap~:r 
bad:ing: side up. Bf•nd up a enrnel' und ,;~~jjarate edge 
<rf papnr haddng: fn:m th0 clc(·ai. Hold dceal firmly to 
tht· f;rtrfate of a tc;.b!(~ a.nd in a smooth motion, n~ntovt: 
Pl:l:il'e pa~h~r b··~<:king. t..:ndtT ho:, hwnid eondit.i.(lns, a 
sl!ght _i,~rk!rw ~.notion \Viii ai.d in t12rno•;ing tlw paper 
back~.ng. 

CJ\f.1TIO;\i~ .4.h~vy~; ?'(•·;r·.O'(· !ht-: pc:~;wr fi;a:k·':ll[J _th;!r' 
he dw:al: it.•'I."F.'"f' the fl,y,x,!. /1•117< the lw.c/~~:,,(7. sw {P.i~· 
~fhb~ .. - fi£.nt ,.::1-:··\·<:t:l:.(:L:;.:.' il~.;J,~'I rt;•~;·i~lt. llol .. i !i~:.·t.~n.l tz~~. co~-~~.~·:·rs 

~:.~he··'i l't:-:·~.11.,..Hd~n.f1 l~·.?p~=:J" l·,,:~r A:.{i·h;r r;.~ .ftn~~u.} l"ju··~·.~,./s ~r)l~[l 
:·~zf,,,.,_.;.,·:;el y rt.f:'·~~·(··: i.1 f""r.';· ~i .. -lh~:· .. ~~~J :~ ... 

(a) Li,:!hjJf! ~:·icnn Si~Cdlg~.~. app::v nru:J!t~ ,.~ .. c·t,.in~!. ~:o[u · 
~:.l(.1n (,C• dt.;,.!o..l adhc~::vf:. and pane! st;~r-f::tCt~. 1'he 1A'e!,tin.g 
sofntio~1 fH~r•·n~.'~3 (::a~;;.~ ~·tf ~h:;r·~n)1:!!r!: 'Jf ;)'\?:! d~:--~~.~d 'vhilc~ 
pc.:!=it1nu ing ~ L \)H ::!:.inel .:; :Jrf~;.(~f·. 

{ ·4 ·~ [:~1t nll:.d .ii.V.J.o:·t ·.~· ~:f.~TlJh/ ·,., ('t ;.rd d~(~f"t ·: lO t~;f~ fl-:.i!.~l:~) 
:}t.:i:f~1:~·~ ;·\ PlJ!y '1:·,~u.~.,,.~:~· •.;.-:·h~ti:Y~a t.(l ,-I~~cu:·~tti~ ... ~ f~H~<= ~tf 
dt~(·::..1 t1·; .·1!L;~~.._,.t tl·:~ s•.:;J•-:.:'! .. } ... ~-:~f:~ fA) ~~::p dut in~;~· r..rr~::;.f:: ... t.~(~r~. 

{~)} :~:~!ii(~~ .. ::f~.f! .(1 ~,:·,;(l.\'t ~~.1-~(.~· ... :~r):-L of 6-::.~:·~.:d ~=ff t hf• ~::r:~•!ltt~.'" 
.Lift r·ig.ht .t.Jr !~-:.ft st-··Et: of dt~~·~·:·J.:~. r;(>:?.iU:·I).~:t Jt ·;·.tr(~ighr .. (~nd 
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20-4 EXTERIOR DECALS AND OVERLAYS --------------,..1 

close to panel, and squeegee toward lifted edge. Avoid 
stetching decal at lifted end. Squeegee 
from center firm, overlapping strokes. 

Lift upper area of decal (up to om1u€~u 
and, nm,.lnnrr upward from bonded section at cen-
ter, squeegee into 

Lift area of decal (up to bonded 

and, working downward from bonded section at cen
squeegee decal into place. 

NOTE: If a wrinkle Z:s trnnnt>rl 

immediately. Carefully 
section to the panel, 

squeegee into 

EXTERIOR WOOD GRAIN OVERLAY PANELS 

GENERAL 

The opaque exterior woodgrain overlay panels are 
made of a tough, durable, weather-resistant, cast vinyl 
and have a pressure-sensitive back. The pressure-sensi
tive back is protected by a paper backing which is re
moved at installation. The simulated wood grain is 
embedded in the cast vinyl for a longer lasting attrac
tive appearance. 

REPAIRS 

Small nicks, bruises, or scratches can be touched up 
with paint in much the same manner as painted sur
faces. Proper color match can be obtained by blending 
small amounts of appropriate paint colors, and then 
applying to the affected area of the overlay. 

Repair blisters or air bubbles by piercing them with 
a sharp needle or pin. Work the trapped air out through 
the pin hole and press the overlay firmly against the 
panel. It may be necessary to preheat the panel slightly 
to soften the adhesive. Heat may also be applied to 
remove small wrinkles or irregularities. 

REMOVAL AND INSTALLATION 

Preparation 

Workroom temperature should be between 65 
degrees and 90 degrees F. Overlays should not be re
placed in temperatures below 65 degrees F. 

The following equipment and materials are neces-
sary to make a quality installation. 

• Liquid 
• Wax and 

• 
• 

• and sponge . 
• 360 or No~ 400, UWT-nr- C! 

• heat gnn wi th 
bulb and 

• 
• 

knife . 

• 
• Sharp needle or pin. 
• Grease penciL 

Prepare supply of wetting solution by thoroughly 
mixing two to three teaspoons of detergent (Joy, Vel, 
or equivalent) in one gallon of water. The use of a 
wetting solution will provide a better bond between 
overlay and painted surface. Too much detergent will 
reduce the effectiveness of the bond. 

Removal 

( 1) Clean repair surfaces, adjacent panels, and 
openings as required. 

(2) Remove overlay reveal mouldings, lock assembly, 
rear tail lamps, and/or other overlay overlapping parts 
from the affected panel. 

( 3) Remove overlay by starting at one edge and peel
ing it from painted surface. Apply heat to overlay to 
facilitate removal. 

NOTE: A void using pointed or sharp tools as they 
may damage the painted surface. 

( 4) Remove adhesive residue from painted surface 
with 3M Adhesive Cleaner, Xylol, Isopropyl Alcohol, 
or equivalent. 

Installation 

( 1) Scuff-sand painted surface with No. 360 or No. 
400 sandpaper. 

must be thoroughly 
paint may cause over-

Pai.ntE!O surface with wax and re-
mover Xylol, or equivalent). Wipe sur-
face with clean cloth, and allow to dry. 

( 3) Position overlay on repair panel surface, and 
mark outline on with a grease 

excess is allowed to be 
door and fender areas. Cut 

to size with scissors. should be 
cut so that upper and lower extend into 
area covered mouldings. 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,-1--------------EXTERIOR DECALS AND OVERLAYS 20-5 

on a table or clean flat surface 
va'ec""''"'"' side up. Bend up a corner 

to the surface of the 
remove entire paper in a smooth 

motion. Under humid conditions, a jerking 

CAUTION: 

paper backing. 

remo·ue the paper backing 
the o~uerlay the backing as 

!na:y Hold 
paper 

the 

clean sponge, apply ample wetting solo
adhesive and to repair panel surface. 

""''''""'"" solution permits ease of movement of the 
while positioning it on a panel surface. 

Immediately apply wetted overlay to the repair 
surface. Position overlay in the center of the area 

to be covered with at least 1/2-inch extending beyond 
Apply wetting solution to wood grain surface of 
to allow squeegee to slip during application. 

( 7) Squeegee from the center to edges of overlay with 
firm strokes to remove all air bubbles and wetting solu
tion and to assure bonding of overlay to painted sur
face. On large overlays, the following steps will simpli
fy installation. 

(a) Squeegee a short (4- to 6-inch) horizontal 
section of overlay at center of paneL Lift right or left 
side of overlay, position it straight and close to panel, 
and squeegee toward lifted edge. Avoid stretching 

at lifted end, squeegee progressively from 
middle with firm, overlapping strokes. 

(b) Lift upper area of overlay (up to bonded 
area) and, working upward from bonded section at 
center, squeegee overlay into place. 

{c) Lift lower area of overlay (up to bonded 
area) and, working downward from bonded section at 
center, squeegee overlay into place. 

( 8) Notch corner or curved of where 
necessary and trim off excess materiaL 

( 9) Allow 1/2-inch extra material beyond that 
are to be around areas. To activate 
adhesive, wipe adhesive side of overlay with isopropyl 
alcohol. Warm at a heat 
source, such as a heat gun or lamp, over the surface to 
soften it. Firmly press into position with finger 

a cloth, and finally a squeegee, alternately warm
ing and pressing it until complete adhesion is obtained. 

CAUTION: Use extreme care to avoid spilling iso
propyl alcohol (rubbing alcohol) on trim or painted 
surfaces. Wipe spills immediately as alcohol will dis
color trim or painted surfaces on prolonged contact. 

NOTE: Avoid undue pulling or 
overlay lUi tearing could result. 

at ends 

(10) Apply heat to overlay at lock assembly depres
ssions. Press overlay uniformly into depression to ob
tain formed bond. 

(11) With sharp knife, carefully cut out excess over
lay from lock assembly openings in panel. 

( 12) Inspect overlay installation using reflected 
light to detect irregularities that may have developed 
during installation. 

(13) Remove all air or moisture bubbles by piercing 
them with a sharp needle or pin and then press firmly 
until overlay adheres to the body panel. 

(14) Install previously removed parts and clean up 
vehicle as required. 
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21-1 

SPECIAL EQUIPMENT 

GEN ERAL 

Special equipment , available for J eep vehicles, is de
signed to provide extra versatility for all models. The 
service procedures outlined in this section cover only 
the most commonly ordered equipment. 

SELECTIVE DRIVE HUBS 

Select ive drive hubs are used to disengage the fron t 
axles from the power t rain when th e veh icle is in t wo
wheel drive. These hubs must not be used on vehicles 
equipped with Quadra-Trac. It is advisable to engage 
hubs at least five miles per month to circulate lubricant 
in front axle . 

Removal - CJ Models 

( 1) Remove allen head screws attaching clutch 
assembly to hub body assembly and pull off clutch 
assembly. 

(2) Remove retaining ring fro m end of axle shaft (fig. 
21-1). 

( 3) Bend up lock tabs and remove screws attaching 
hub body assembly to front hub and remove hub body 
assembly. 

Clutch Assembly Overhaul (Automatic Hubs) 

(1) Insert punch and push out control dial. 
(2) Turn un it over and push out clu tch ring and disc. 
(3) Clean and inspect all parts fo r damage. Replace 

U-r ing and 0-ring seals on control dial. 
(4) Lubricate clutch cap and install cont rol dial as

sembly. Lubricate 0-ring and inside of cap. 
(5) Install disc. 
(6) Turn control dial to FREE pos ition. Install clutch 

ring and thread to bottom . 
(7) Turn back unti l hol es align and in stal l in bod y 

assembly . Turn control dial from FREE to LOCK and 
ch eck for function. 

Body Assembly Overhaul 

(1) Remove f r iction shoe spr ing. 
(2) Remove r etain ing ri ng a nd separate hub body 

from roller clutch . 
(2) Remo ve retaining r ing and separate hu b body 

from roller clutch . 
(3) Remove centering spring. 
(4) Remove Spirolock ring. Cage and axle shaft hub 

will separate. 
(5) Clean and inspect all parts and coat lightly with 

chassis lube. 
(6 ) I n s tall fric tion s hoe on cage carefull y to a vo id 

stretching. 

(7) Lubricate fr iction shoes liberally with chassis 
lube before installation. 

Installation 

(1) Position gasket and body assembly on wheel hub. 
(2) Install ta b lockwashers a nd screws . Tighten 

screws to 40 to 45 foot-pounds and bend up lockwasher 
tab. 

(3) Install reta ining ring on end of ax le shaft. 
(4) Place gasket and cap assembly on body assembly, 

ins tall allen head screws and to rqu e to 6 to 8 foot 
pounds. 

Removal- Cherokee and Truck 

(1) Remove s ix allen screws attaching clutch assem
bly to body and remove clutch assembly. 

(2) Remove capscrew, lockwasher, and stop-ring in 
end of axle. 

(3) Remove retaining ring and slide off body assem
bly. 

Overhaul- Clutch Assembly (Automatic Hubs ) 

(1) Remove screw. 
(2) Insert punch and push out control dial. Turn as

sembly over and push out clutch and clutch screw (fig. 
21-2). 

(3) Clean and inspect all pa rts for damage. Replace 
U-ring and 0-ring seals on control d ial. 

(4) Lubricate clutch ring. Thread clutch screw into 
clutch ring until r ing raises s lightly. 

(6) Install screw and stake it when tight. 
(7) If new parts are to be used , drill a 3/ 16-inch diam

eter hole through clu tch screw into thick web on con trol 
dial 5/ 8-inch deep. Instal l pin and stake in place. 

(8) Turn control dial from FREE to LOCK and check 
for function. 

NOTE: Do not pack with grease. 

Body Overha ul 

(1 ) Remove fr iction shoe spr ing (fig. 21-2). 
(2 ) With small screwdriver, remove ret a ining ring. 
(3) Clean and inspect all parts 
(4) Coat bearing race lightly with chassis lu be. 
(5) Place cage into body and pack rollers with chas- II 

sis lube. 
(6) Carefully place body over axle shaft hub. 
(7) Replace retaining r ing (fig. 21-2). 
(8) Carefully install frict ion shoe spring and lubri

cate friction shoes liberally with chassis lube. 
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21-2 SPECIAL EQUIPMENT---·-------------

HUB BODY 

LOCK WASHER 

HETAfMNG 
RING 

RETAINING RING 

CLUTCH AING 
ASSEMBLY 

Fig. 21-1 Manuol Hub· CJ Mode ls 

ROLLER CAGE 

CLUTCH RING 
SCREW 

/ .· 

Fig. 2 i -2 Avtomati< Hub • Cherokee · T rvr..k 

O·RING 

0 -RING 

I 

CONTROL OfAL 

0-·RING 

,. 

J427"7S 
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,.. -------------------SPECIAL EQUIPMENT 21-3 

.,._MOUNTING 
BRACKET 

LICENSE 
PLATE 
LIGHT 
ASSEMBLY 

BOLT 

~ 
LOCKWASHER 

BOLT \. 

-.....~ 
0 

FLAT 
WASHER 

\ 

LOCKWASHER I NUT 

/~ '"'~ 

Fig. 21-3 Rear Step Bumper - Typical 

Installation 

(1) Slide body assembly into vehicle hub. 

NOTE: The body assembly will stop about 1/4 inch 
from full in position. Push to expand friction shoes 
over drag shoe nut and allow body to slide to full in 
position. 

(2) Install retaining ring to hold body assembly in 
vehicle hub. 

(3) Install screw, lockwasher, and stop ring in end of 
axle and tighten to 35 to 40 foot-pounds torque. 

(4) Install clutch assembly to body assembly with 
allen screws and tighten to 4 to 6 foot-pounds torque. 

(5) Rotate wheel to check for free movement. 

REAR STEP BUMPER 

Rear step extra body protection and 
hitch attachment. All bumpers are similar in con-
struction and des ign, and will accom a 
shank, ball hitch for 

ure 21-3. 

PINTLE HOOK 

hook affords a 
use device for trailer or other vehicle. A 
latch locks the hook in closed pofntion, 

are for attachment of chains. 
chains should be crossed when installed to 

the hooks out of the 

DRAWBAR 

The drawbar attaches to the rear frame crossmem
ber. A reinforcement channel is mounted inside the 
rear crossmember to provide added strength. Typical 
drawbar attachment is shown in figure 21-5. 

EYE 

PINTLE 
HOOK 

WITH DRAWBAR 

\ 
REINFORCEMENT 
PLATE 

Fig. 2 -4 Pintle hook 

REINFORCEMENT 
X-MEMBER 

J42776 
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21-4 SPECIAL EQUIPMENT -------------------,.1 

J42778 

Fig. 21-5 Drawbar 
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,.. --------------------WIRING DIAGRAMS 22-1 

Cherokee and Wagoneer 
CJ Models . 
Heavy-Duty Trailer . 

WIRING DIAGRAMS 

Page 
22-9 
22-7 
22-4 

light-Duty Trailer 
NYC Low Decibel Horn System . 
Truck Models . 

Page 
22-2 

22-12 
22-11 

• 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


18A 23A 

CONNECTOR (FEMA LE) 

CR OSS BODY ASSY. 

CONNECTOR 

24A 34A 

HARNESS ASSY . 

TRA ILER TOW 

\ ::RAME & CROSS) 

\IGHT OUTYI 

34B le 

/ \ 
I I 
\ / 

\../ 

23B I e 

24B I e 

18B le 

TRAI LER 

CONNECTOR 

(FEMALE ) 

0\ 34 ----------------_/ 

~------------~--+-----24---------------------

23 

01-----------------------18 ------------------, 

BACK - UP LIGHT 

R.T. & STOP LI GHT 

L.T. & STOP LIGHT 

TAIL & MAR KE R LI GHT 

;-

72 

TRAILER CONNECTORS 

VE HI CLE 

72~TRAILER 
CHASS IS 

_ GROUND 

HARNESS ASSY. 

CHASSIS 

GROUND 

CONNECTOR 

CONN ECTOR (MA LE) 
FR AM E HARNESS ASSY . 

TR AI LER (LI GHT DUTY ) 

CIRCUIT GA. 

18 16 

24 16 

23 16 

34 14 

72 14 

LEGEND 

COLOR DESCR IPTION 

BROWN TAIL & MARKER LAMPS 

DK GREEN RI GHT TU RN & STOP LAMPS 

YELLOW LEFT TURN & STOP LAMPS 

BLUE BACK·UP LAMP 

WHITE GROUND 

LIGHT -DUTY TRAilER TOWING PACKAGE, CLASS 1 AND 2 WIRING DIAG RAM 

h) 
h) 
I 
h) 

~ 
22 z 
G'> 
2 
)> 
G'> 

"' )> 

~ 

"' 
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....... 

TRAILER TOW 

HARNESS ASSY. (LIGHT DUTY) 

CROSS BODY 

HARNESS ASSY. 

LIGHT -DUTY TRAILER TOWING PACKAGE 

INSTALLATION, CLASS 1 AND 2 

"'1111 -

~ -~ -z 
Cl 
2 
)a 
G) 
::::0 
)> 

~ 
~ 

~ ...., 
' w 
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CONNECTOR (MALE) 
CROSS BODY HARNESS ASSY. 

24 34 18 23 

CONNECTOR ELECTRIC 
REAR WINDOW MOTOR 

TRAILER TOW ING 
HARNESS (HEAVY DUTY) 

~----------~~--46A----------~ 
r----------T-+---------- 23B ------~ 

RIGHT TURN & STOP 

RELAY 

TAIL LAMP & 

SIDE MARKERS 

& & & & 
CONN ECTORS (ELECTRIC 
REAR WINDOW MOTOR ) 

r--------+-4~---------------24B--------~ 

18B 18A 
24A 34A 18A 23A 

1 I t T ~:: 4---' I Ill T ~I I-18A I I . . 

CO NNECTOR (FEMALE) 
FRAME HAfiNESS ASSY . 

24B 

34A 

VEH ICLE 

GROUND 

NOTE THIS PACKAGE REQUIRES AN 
ELECT RIC REAR WINDOW HARN ESS 

CIR . NO . GA. 

46D 12 
72 12 
48 12 
47 12 
46C 12 
46B 12 
46A 12 
46 12 
34A 16 
34 16 
24B 16 
24A 16 
24 16 
23B 16 
23A 16 
23 16 
18B 16 
18A 16 
18 16 

I 
TRAILER TOWING 

LEGEND 

COLOR - MAT'L. CIRCU IT DESCRIPTION 

RED W/TR BATTERY TO RELAY 
BLACK TRAILER GROU ND 
TAN TAIL GATE WIN DOW-DOWN 
BROWN TAIL GATE WINDOW-UP 
RED W/TR BATTERY TO RELAY 
RED W/TR CIR CU IT BREAKER TO RELAY 
RED W/TR BATTERY TO CIRCUIT BREAKER 
RED W/TR BATTERY TO TAIL GATE 
YELLOW BACK-UP LAMPS TO TRAILER 
WHITE W/TR BACK -U P LAMPS 
BROWN RIGHT TURN & STOP RELAY TO TRAILER 
LT. GREEN RIGHT TURN & STOP TO RELAY COIL 
LT. GREEN RIGHT TURN & STOP 
RED LEFT & STOP RELAY TO TRAIL ER 
LT . GREEN W/TR LEFT TURN & STOP TO RELAY COIL 
LT. GREEN W/TR LEFT TURN & STOP 
GREEN TAIL LAMP-RELAY TO TRAILER 
WHITE TAIL LAMP TO RELAY COIL 
WH ITE TAIL & MARKER LAMPS 

HEAVY-DUTY TRAILER TOWING PACKAGE, CLASS 3 AND 4 WIRING DIAGRAM 

to.) 
to.) 
I .a:. 

~ -::10 -z 
Gl 
2 
)> 
Gl 
::10 
)> 

~ 
V) 

.... -

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,... ------

\ 

\ 
\ 

' 

s 22-5 WIRING DIAGRAM 
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22-6 

NO. 
llcl 

A·2 
A·3 
A4 
A4·A 

A-5 

A·B·A 
A·7 
A·7·A 
A·B 

A9 
A·10 
A·ll 
A·ll·A 
A·l2 
A·1 2·A 
A·12 ·B 
A·1U 
A·13 
A·14 
A-15 
A-17 
A·lB 
A·19 
A·23 

A-24 

A·25 
A·27 
AJO 
A·33 
A·34 
A-37 
A·39 
A45 
A·52 
A·55 
A·65 
A·74 

NO. 

B·3 
B-5 
B·B 
8·19 

8·25 

B-27 
B45 

B·70 

NO. 

C·l 

C6 

WIRING DIAGRAMS-----------------------

15 
14 
16 

16 
16 
16 

16 

16 

18 
14 
18 

16 
16 
14 
18 
10 

16 
18 

GA. 

14 
18 
18 
16 

14 

16 

GA. 

18 
18 

COlOR 

BLUE W/TR 
WHITE 
RED 
GREEN 
GREEN 

LEGEND- CJ-5 /CJ-6 MODELS 
INSTRUMENT AND CONTROl HARNESS 

CONNECTOR (TEMPERATURE SENDER} TO TEMPERATURE GAUGE INDICATOR 
FOOT DIMMER SWITCH {HI·BEAM) TO INSTRUMENT CLUSTER (HI·BEAM INDICATOR) 
FOOT DIMMER SWITCH (I!I·SEAMI TO HEAOlAMP CONNECTOR (HI-BEAM) 
IGNITION SWITCH (!GNITIOI\I TERMINAl) TO INSTRUMENT CLUSTER VOlTAGE REGULATOR 
IGNITION SWITCH {!GI\IITIOI\l TERMINAl) TO INSTRUMENT CLUSTER VOlTAGE REGULATOR TO OIL PRESSURE GAUGE 

INDICATOR {IGNITION TERMINAL) 
CONNECTOR SIGNAl lAMP FRONT RIGHT TO HAZARD WARNING SWITCH TO DIRECTIONAl SIGNAL SWITCH TO CLUSTER 

lAMP RIGHT TURN 
CONNECTOR (AlTERNATOR REGUlATOR) TO INSTRUMENT ClUSTER TO INSTRUMENT VOLTAGE REGULATOR 
CONNECTOR (OIL PRESSURE SENDER) TO Oil PRESSURE INDICATOR TO INSTRUMENT VOlTAGE REGUlATOR 

PURPlE CONNECTOR (Oil PRESSURE SENDER) TO OIL PRESSURE GAUGE 
YEl l OW WfTR CONNECTOR SIGNAl LAMP FRONT lEFT TO HAZARD WARNING SWITCH TO DIRECTIONAL SIGNAl SWITCH TO CLUSTER 

BlACK 
WHITE 
REO W/TR 
REO WfTR 
REO 
REO 
RED 
REO 
GREEN 
LT. BlUE 
GREEN 
BROWN 
YEllOW 
LT. BlUE 
l T. BlU E 

ORANGE 

BlACK 
BlACK W/TR 
YE!:LOW 
RED W/TR 
GREEN W/TR 
ORANGE 
PINK 
RED WfTR 
GREEN WITR 
YElLOW 
BROWN 
WHITE 

COlOR 
REO WITR 
BLACK WfTR 
YELLOW W/TR 
LT. BlUE 
TAN 
BlACK WfTR 
REO W/TR 
BLACK 

COLOR 
BlUE W/TR 
GRAY 

LAMP LEFT TURN 
{GROUND) HASH MOUNTING TO liGHT SWITCH, WIPER & HAZARD LIGHTS 
CONNECTOR (FRAME HARNESS·GAS GAUGE TANK UNIT) TO INSTRUMENT ClUSTER GAS GAUGE INDICATOR 
HEA!JLAMI' SWITCH TERMINAL TO INSTRUMENT ClUSTER LIGHTS TO HEATER LAMP 
HEAOlAMP SWITCH T ' TERMINAl TO LAMPS, (LIGHTS, WIPER, HAZARD) TO INSTRUMENT ClUSTER lAMPS 
SPLICE TO CONNECTOR (STARTING MOTOR SOlENOIO·BATTERY TERMINAl) 
SPLICE TO CONNECTOR !IGNITION SWITCH·BATTERY) 
SPLICE TO CONNECTOR {liGHT SWITCH) "8·1" 
SPLICE TO AMMETER (+) TERMINAL 
IGNITION SWITCH (IGNITION TERMINAl) TO CONNECTOR COIL (+) TERMINAl 
IGNITION SWITCH (START TERMINAL) TO CONNECTOR (STARTING MOTOR SOlENOIO·START TERMINAL) 
FOOT DIMMER SWITCH "B" TERMINAL TO liGHT SWITCH "W' TERMINAl 
liGHT SWlTCH·BATTERY " B·2" TO CONNECTOR (STOP liGHT SWITCH) 
LIGHT SWITCH "R" TERMINAl TO CONNECTOR (FRAME HARNESS-TAIL LIGHTS) 
LIGHT SWlTCH "R" TERMINAl TO CONNECTOR (PARKING TERMINAL) 
CONNECTOR·fRAME HARNESS REAR LEFT TO HAZARD WARNING SWITCH TO DIRECTIONAL SIGNAl SWITCH 

(lEFT TURN) 
CONNECTOR·FRAME HARNESS REAR RIGHT TO HAZARD WARNING SWITCH TO DIRECTIONAL SIGNAl SWITCH 

{RIGHT TURN) 
FOOT DIMMER SWITCH (LO·BEAM) TO HEADLAMI' CONNECTOR (lO·BEAM) 
HORN TERMINAl TO CONNECTOR (HORN BUTTON) 
WINDSHIElD WIPER SWITCH TO WINOSHIELD WASHER MOTOR 
WINDSHIELD WIPER SWITCH "B" TO IGNITION (ACCESSORY TERMINAL) 
CONNECTOR (BACK·UP liGHT SWITCH) TO CONNECTOR (FRAME HARNESS·BACK·UP LIGHTS) 
TRANSMISSION CONTROl SWITCH Til IGNITION TERMINAl OF IGNITION SWITCH 
HAZARO FLASHER TO HAZARD SWITCH 
CONI~ECTOR (HORN TERMINAL) TO SPLICE 
IGNITION SWITCH (IGNITION TERMINAL) FUSED TO CONNECTOR (BACK·UP liGHT SWITCH) 
CONNECTOR (STARTING MOTOR-BATTERY SIDE) TO AMMETER H TERMINAL 
CONNECTOR (TURN SIGNAl SWITCH) TO CONNECTOR (STOP LIGHT SWITCH) 
CONNECTOR (TURN SIGNAl SWITCH.fLASHER TERMINAl) TO CONNECTOR (FLASHER) 

HARNESS ASSEMBl Y·HEADlAMP, PARKING & SIGNAl lAMPS 
CONNECTOR (HI·BEAM) TO CONNECTOR 
CONNECTOR (TURN SIGNAl SWITCH-RIGHT TURN) TO CONNECTOR (DIRECTIONAL SIGNAL LAMP RIGHT TURN) 
CONNECTOR (TURN SIGNAL SWIT!:H ·LEFT TURIII) TO CONNECTOR (DIRECTIONAL SIGNAL LAMP LEFT TURN) 
CONNECTOR (PARKING TERMINAl) TO CONNECTOR 
CONNE CTOR (lll·BEAMl TO CONNECTOR 
CONNECTOR (STEERING COlUMN·HORN BUTTON) TO HORN TERMINAl 
CONNECTOR (TO HORN TERMINAl) 
HEAOlAMP GROUND TO GROUND MOUI\ITII\iG (2 CABLES) 

HARNESS ASSEMBlY ENGINE 

CONNECTOR (TEMPERATURE INDICATOR TO TEMPERATURE SENOER) 
CONNECTOR ALTERNATOR (REGULATOR TERMINAl) TO CONNECTOR 
CONNECTOR (Oil PRESSURE INOICATOR) TO Oil PRESSURE SENDER 
START!I\IG MOTOR SOlEIIIOID TERMINAl) TO CONNECTOR 

TERMINAl) TO STARTING MOTOR SOlENOID (STARTING TERMINAL) 
VACUUM SOl ENOID SWITCH 

TERMII\IAl ·RESISTANCE WIRE CYliNDER, LBO 

GAUGE·TAI\IK UNIT! 
lAMPS & REAR MARKER LAMPS) TO Clli\INECTDR 
SIGNAl LAMPS) 

,... 
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lAMP ASSEMBLY- MARKER AND 

REFLECTOR - AMBER IBULB-G E NO. 1941 

LAMP 

PARKING AND SIGNAL 

LAMP ASSEMBLY 

(BULB NO. 11571 

HEAD LAMP ASSEMBLY 

B-5 

8·3 

B-25 
I 

HARNESS ASSY. 

INSTRUMENT & CONTROL 

AMMETER & OIL PRESSURE 

GAUGE 

BATTERY TO STARTER SWITCH

POSITIVE CABLE BATTERY ASSY 

BODY 

BATTER Y GROUND CABLE 

ALT~. OR5 • ----f4-~
4

-
2

4-----1lr_-_-_-_-_-_-_-_-_-_~----C•A•B•L•E•S~T·A•R•T~E~RLS-W~I~T-C0H ~~ TO STARTER MOTOR 

LAMP 

OIL PRESSU RE 

HEAOLAMP ASSE MBLY DISTRIBUTOR 

LAMP ASSE MBLY - MARK ER AND 

RE FLECTOR-AMBER (BU LB - G E NO. 

ENGINE WIRING 

845 

·27 

84 

WIRING DIAGRAM- CJ 

INSTRUMENT 

CLUSTER 

Al52 

I A-34 

BLACK 

DASH L 

TO CIA . NO, 11A OF 

.-4---1------J--li-+--l+t--+M-t-ttA·24-f-l---., 
~'--:--

f-.--SWITCH 
HAZARD WAR NING 

m SWITCH - DIRECTIONAL SIGNAl 

6 HORN BUTTON 

4 LE FT FRONT TURN 

4 LEFT TURN INDICATOR 

5 RIGHT FRONT TURN 

5 RIGHT TURN INDICATOR 

2 L EFT REAR TUR N 

3 STOP UT E SWITCH 

1 RIGHT REAR TURN 

7 FLASH ER 

LAMP ASSY.-MARKER & 

REFLECTOR-RED !G.E. NO. 1941 

BACK - UP LAMP ASSY . 

BACK - UP LAMP ASSY. 

LAMP ASSY .- MARKER & AE FLECTOR".:_- _ _ _ r -------")jn 
REO IBULB-G.E. NO 1941 
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22-8 

CIR. 

1 
2 
3 
4 
5 
7 
8 
9 

lll 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
50 
51 
52 
53 
54 
55 
55 
57 

578 
57C 
570 
58 
60 

WIRING DIAGRAMS-------------------,.. 

GA. 

18 
18 
14 
Ill 
Hi 
18 
16 
18 
18 
18 
Ill 
14 
16 
14 

18 
16 
16 
16 
14 

16 
16 
16 
16 
16 
14 
18 
16 
14 
14 
14 
18 
16 
16 
20 
16 
16 
18 
14 
16 
18 
14 
12 
12 
12 
16 
18 
18 
12 
16 
10 
16 
18 
18 
18 

18 
18 
111 
14 

COlOR 

PURPLE 
GRAY W/TR 
GRAY W/TR 
RED 
GREEN 
PURPLE 
GREEN WITR 
BlACK 
PINK 
ORANGE 
REO 
REO WITR 
l T. BlUE 
REO WtiR 
BlACK 
RED W/TR 
WHITE 
WHITE 
TAN 
BROWN 
BROWN WITR 
l T. GREEN W/TR 
l T. GREEN 
GRAY 
REO WlTR 
BLACK W/TR 
YELLOW 
BLUE 
BlUE WlTR 
REO W/TR 
WHITE WlTR 
REO W/TR 
ORANGE WlTR 
PINK 
REO W/TR 
YELlOW 
GRAY 
REO WITR 
BlACK 
GREEN 
REO WITR 
REO W/TR 
BROWN 
TAN 
I!ROWN 
ORANGE 
REO 
REO 
YEllOW 
YEllOW 
ORAI\IGE 
BlACK 
BlACK 
BlACK 
BlACK 
BlACK 
BLACK 
REO 

LEGEND Cherokee-Wagoneer Models 

CIRCUIT DESCRIPTION 

TEMPERATURE SENDER TO TEMPERATURE GAUGE 
HI-BEAM INDICATOR 
HEAOLAMI' HI-BEAM 
CLUSTER FEED-IGNITION 
RIGHT TURN INDICATOR & RIGHT FRONT DIRECTIONAL SIGNAl 
Oil PRESSURE SENDER TO Oil PRESSURE GAUGE 
lEFT TURN INDICATOR & lEFT FRONT DIRECTIONAl SIGNAL 
CLUSTER GROUND 
GAS TANK GAUGE 
INSTRUMENT PANEl tiGHT & STEERING COlUMN FEED 
BATTERY FEEO (UNFUSEO AlTERNATOR OUTPUT) 
IGNITION FEED TO COil & FUSE BLOCK 
STARTER SOlENOID FEED 
DIMMER SWITCH FEED 
DOME & COURTESY LIGHT GROUND 
STOP liGHT FEED (FUSED) 
TAll liGHTS & liCENSE lAMP 
PARKING lAMPS & MARKER lAMPS 
HEATER FAN HI·SPEEO 
HEATER FAN LO·SPEEO 
HEATER FAN MED·SI'EED 
LEFT TURN SIGNAL·REAR 
RIGHT TURN SIGNAL-REAR 
HEADlAMHO BEAM 
HEATER FAN SWITCH FEED 
HORN BUTTON 
WIPER SWITCH TO WASHER MOTOR 
WIPER SWITCH TO WIPER MOTOR NO. 1 

WIPER SWITCH TO WIPER MOTOR NO.3 
IGNITION ACCESSORY TO WIPER MOTOR NO.2 
BACK-UP liGHT 
VACUUM SOLENOID SWITCH FEED 
VACUUM SOLENOID SWITCH TO TRANSMISSION CONTROL SPARK SWITCH 
RESISTANCE WIRE (6 CYLINDER, L80 8 CYliNDER, 1.35 H MAXIMUM AT 76°F.} 
HAZARD SWITCH TO HAZARD FLASHER 
REGULATOR TO STARTER SOlENOID IGNITION 
AlTERNATOR {REGULATOR TERMINAl} TO REGULATOR 
COil TO STARTER SOLENOID (RESIST'ANCE WIRE BY-PASS) 
Ill TERNATOR TO REGULATOR GROUND 
AlTERNATOR TO REGULATOR fiElD 
HORN RELAY FEED 
TAILGATE SWITCH FEED (IN TAILGATE) 
TAILGATE MOTOR {UP! 
TAilGATE MOTOR (DOWN) 
A!C COMPRESSOR FEED 
DOME LIGHT FEED 
SACK-UP LIGHT SWITCH FEED 
TAilGATE SWITCH HEO {INSTRUMENT PANEl) 
KICK·OOWN CIRCUIT TO TRANSMISSION SOlENOID 
BULKHEAD TO AMMETER H 
UUADRA·TRAC LAMP 
IGNITION SWITCH GRO!JI\!0 (PARK BRAKE WARNING) 
CONNECTOR TO Sl'l!CE (GROUND WIRE) 
BRAKE DIFFERENTIAL PRESSURE WARNING SWITCH 
BRAKE WARNING LAMP GROUND 
BRAKE WARNING LAMP GROUND {IGNITION SWITCH START POSITION) 
GROUND CIRCUITS (PARK lAMP) 
CIGAR liGHTER 
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LAMP ASSY.-MARKER & REFLECTOR 

- AMBER (BULB-G£.~94) 

0 

BATTERY 

HEAD LAMP ASSY. \ J B;~ll· 
258 

BATT. GRD. 

CABLlASSY. 

~ 

BATT . TO SOL 

START SW. CABLE ASSY. 

\ ~"'""''" "'""" 
001~ 

DASH PANEL 
DOOR SWITCH HARNESS 

,.------~~-_,. DOOR SWITCH 
DOOR SWITCH 

(REAR DOOR ) 

[v INSTRUMENT p~~ V KICKDOWN SWITCH AUTOMAT IC T RANSM ISSION ONLy 

l 
54~ FOR STANDARD T RANSMISSION TAPE CIRCUITS 54 & 68 6:€ TO CONTROL HARNESS 54--- - ------+---- - - -------- --' •I 

60 !+-CIGAR LIGHTER 65 65 DIR SIG FEED 

~ 
17 STOP LIGHT SW FE ED 

~ STOP LIGHT H-& 60 60 CIGAR LIGHTER FEED ri-----------t--- ------i-----------------t-t-: SWITCH 
L 60 ~1 4A 14A IGN . START 

HEATER B\ ER-" 

ST ARTING MOTOR CABLE ASSY ~ 
REGU LATOR 

) START SW TO 

14B---====t==-;;-;:;:u;;===t=====~-------T14B~ ~SAFETY SWITCH 'im!-14B 146 IGN. START 
.------------t-- 13A r 13B 1~J...JUMPER ~34 34 BACK··UP LI GHTS 

r-~::::::::::~::::::t:::::::4=::::::~-4---------+-43iU~~C2c-BACK- UP ~52 52 BACK-UP LIGHTSW. FEED i ,-------- - -t--t S2 SWITCH 41 
44 

~ 43 40 

·I k~l c-4122·~==::!J1 4 p 1 -;:- 55 
-<"-t / STA RTING MOTOR 

II• 

HEA, ER 

208 ,1--

...--+--<1 '0 
I ! BACK - UP 1t I ,.......: SWITCH JUMPE R c 9§r57D 57D IGN . GND. WARNING LTS. 

74 I 
1
..-+-+-+-i _ __ -t.--_5_7_D~;~-75-<:tp;,-., 1'--- sTARTING 9j}.!_

75 
75 IGN . (3) FEED TO FUSE BLOCK I ~67 68 I 138 l.__-+l++t-· l.!!-!-H'----+--~H67 POSITION ONLY 67 IGN . ACC. FEED 

>ARKING & SIGNAL- ,-
LAMP ASSY. - RT 

ALTE RNATOR ~~- ENGINE WIRING 
1: 

.· ph .-- 4 ~ il' ! I I 12E BATT TO IGN · h l I [' i r---t-- l2E r+---< f-IGNITION SWITCH 
12

E · . 

I 
Eii':\ .r=, 13C f--1----< 13C tGN. TO SPLICE 

~ 1 1 1 14A> ~ f-1~>- • a. 13c , ·- ..._ <'J 14A !GN . STA RT 
I ' " " II '-- 65 -< ' p I _....:STEFRING r--= 14A 

50 PI "'" I I .,.. - l r'p' p DI R. SIG. FEED FROM STOP LT. SW. 

w 1s WIPER .

1 

~
33

11 i 1E~~Q ~:,. ! ~ I 
1 

-~~~ row•• ! ~ ~~:~~'!J::~~~~~~'" ~ 
!FOR 1600 & 1700! 

19E ~~ i iJr1~~~~~~~~~~~~~~!i~~~1~3~~~3~B ~~l=~l 
OI L PRESSUR E I I 
SENDER 

PAR KING & SIGNAL 

LAMP ASSY.-RT. 

{FOR 1400 & 1500) 

+ 
IGNITION COIL - I 

DISTR IBUTOR 

\. A/G COMP. ~I I I THROTTLE STOP 
1 _I_ J. SOLENOI DH::J 

Mt OTOR H LT. TURN !NO. & SIG. I ~ 17 G HORN BUTTON 

i r v D PANEL Li GHTS 1 

II I ~ 2~1- u I '"' i l;= HEATER LAMPS. rj 

\"" ' " ouiT ,~' 
T EMP. SENDER ""'.________ 

VACUUM 
SOLENOID 
SWITCH I I I tJ 0 . 

75
[ t- I 11

B·I~ NOTE: JUMPERS USED FOR STANDARD ...; 

I I ' I II J ~! !I ;~~ :~· ~HEATER CONT ROL TRANSMISSION ONLY 

PARK ING & SIGNAL 

LAMP ASSY.- L T . 

(FOR 1400 & 1500) 

3A3 31 , I I 22-< M£0 

I 32 3o j l 
39 I 2:~ 

35 7 55 1f 21 20A 46 24 I I 9~--r 
5(L.Ot1r8tt1 t~?=:W '3t7t2t2=tttt~ 5~ 34 23 '-----t--t-12C+++-+-J-t-h 12E r---t--t-H'-t-95~fi~AMMETER 

12A~=trr~r'r1·11r=====~==~~==l==,2=A=r:cr~r~~r~~-'\_.~r-~rT-rT12F~~ L++-~-'=+++=1++1+J 148 >- .---------20 

J 
576-1\ 

Y, 
13

AI>-!- 22 f--t----t----' f-../ 57C/il~@ {7--
1-< ~3 1>>---+r------++-H-~ J r---+---- 21 '--

1 0 
t- 57A- -~ 

'--+t-+-'<1 20 10-< L rrll CLUSTE R PLUG 
l...__++f--Q 22 2 --<~~ ~ @_ I~ FUEL PJ,ocT L_-1.-.....=:::::ttt:il ~~ 11 D 'IJTIJU ..:....ru:_l-l ,... 

'-------f------+-1-t-<1 ~ L 8A -<~Jffi~ !+ RADIO NOISE 

:=:I~ 5~ 8~ 
1 
+--+--++-l12_D _____ H+-t-:A:i__ .~suPPREssoR 

r-+-I-+1---+-H+t--l+-H+-- 2-; ! 98 ~ , , 

..-----------1!------ 45 -+:.-=--=--=--=--=-~ 54 ~ 128+--1-+-<f ''---++-t-7 ] ;; I+ / EMP 

" J ,.-------------+-------- 27--t-~-----<l ~~ .§~a~alg~a±l8i~E¥~~~~~2~7~~¥~t~;;Jt=f56 ~ .,._.._J OIL 

~S ,-- 25A~;===============F======F·'~~====~~~~~F=~~~~~~~~~~~2~A 5A'B[~==t=~~~==~t+==~~==~-ti-------8B SB ~i~QUADRA -TRAC .38 :_3A 1 j SA I r< BAB --+-++-------' _c 47 (LOCKOUT) 

r-' 8~'J9F 1 

I L 8
A -f-J----l · 2S ~----T-, r-l-!-+-+++-----t- -----47- ---+-if---- -----' 

5~ "- TAI LGATE 
', 3A 3A >---- SWI TCH = 

-...._ _ 190 19A ~ 19A 5456 19 rttt=t=++===t====~4~8~~~=====~=i===========~~31[ 32 ':::::=--- r 19B- r'-'-1 '---t--H-----r----- 31_
32 

31 - W/S WIPER ~ _.)-l HEADLAMP HARNESS ASSY. L....J '----+--t+------t-------30---t-!--------r- 30 SWITCH 
31 0 7

0-jlt· !J ~ 
27 

19 
r--+---!+----t----S7A.- ------' 1 6 -<<o::"~ IN DOME LAMP 

'->--- &... rJC>-:lf-------,rl, J45 4T 15-< H ; POSITION r9 

?
~~~ ~HORN RELAYASSY. 34A----!--------q 34 I 66 ~ I t-

0
-'-= -ftp..Ji'l1 

i~ J 
"" 24 116 J 5 1 ~ 92 I / LIGHT Q)~{]) ------->::..., r.:====~, i~9~g:;t:4+t===:::::....w+-w-+-+......:±~-J:------18 ------+-------,,_ 1 a ... R fA' SWITCH JM []] a:> 

----~----' RELAY TO HORN CABLE ,------..,~ I 951 

r--+~-::------, 120 ~ l9J 
/ DUA L HORN ASSY . ~ ~ ~ ~~ ~ '- 9./f INSTRUMENT PAN EL 

!m• -· I ll S]B db 1 
INSTRUMENT / 

..AMP ASSY.-MARKER & RE FLECTOR 

37 

=~=r" 257~151~.. ~~==::!j~--l ""-
1

• DOOR SWITCH GROUND ATTACHMENT 

[ J 
""'"' 2 8 SWITCH ' - AMBER (BULB-G.E. NO. 194) r- 21 j, r-- / ~rr,:;;;-t; o '\, 348 DASH 3 51 lS 

31 3 3 1}1 1\f 19 25 ~~ I l.lQj Ql) " PANEL DOOR SWITCH HA RNESS 34A 
348 7 3( 5! j27~ l;lc:l 1]1g~ : 37 10 

r;-715( ~ 3 ~Cj 1::1 mJ ~ 57 
~ !£mi/24 348 

22 21201841 I 5! 54 I ·-----------48 
I I BACK UP LIG HT - ------------ - ----------- -- 47 

& TCS HARN ESS 18 

L================================================~ 23 24 

PARK ING & SIGNAL- 'f 

LAMP ASSY.- LEFT 

!FO R 1600 & 1700) 

L_ _ ____ ___ ___ _ _ _______ _______ _ _ ____________ _ _ _ 46 

BULKHEAD CONNECTOR 

L A B K©.\ C 
J \.,.,' 0 

E 
G F 

A WARNING L TS. 

l GAS GAUGE 

K HI - BEAM INDICATOR 

J CLUSTER LI GHTS 

G LEFT TURN INDICATOR 

F RIGHT TURN INDI CATOR 

E IGNITION 

C TEMPERATURE 

D 

H 

I 

82 

R 

B l 

DOME LIGHT 1·-) 

FOOT DIM . SW. 

INST . CLUSTER LI GHTS 

DOME LIGHT (·- l 

TAI L LAMP 

SOLENOID- " B" TE RM 

DOOR SWI TCH 

!REA R DOOR! 

VIEW FROM ENGINE COMPARTMENT 

WIRING DIAGRAM-CHEROKEE-WAGONEER 

I / ?OME It' LAMP HA' 

!'-HARNESS 
CARGO Lj 

BACK - ui 

'"'~ 
31 

l 

! 
i 
\ 
l 
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LAMP ASSY.- MARKER & REFLECTOR 

AMBER (BULB - G.E. NO. 194) 

TO BAiTERY~S 

I"Wh 
L-__ : _____ T_O_:_: __ O-~-~-~-~--: ;;~ 

ENGI NE WI RING HARNESS (GENE RATOR) 6 CYLINDER 

VOLTAGE REGU LATOR 

DIRECTIONAL SIGNAL SWITCH 

POSITION CI RCUIT 

RIGHT iUAN & LANE L. J & N CONNECT E:D 
CHANGE ? & M CONNECTED 

NEUTRAL P. M & N CONNECTED 

U;f:T TURN & LAN£ L. H & M CONN ECT ED 
CHANGE P & N CONN ECTED 

HAZARD \4-WA Yl J, P, H & K 
WARNING SWfTCH CONNECTED 

AE LAMP 

CARGO LAMP 

(OPTIONAL ) 

ARNESS 

S - DOME LAMP & 
_AMP OPTIONAL 

POWER TAILGATE 

HARNESS 

GAS TANK 

;:;:; •'E=o:cm <G'¢' 
PLIGHT~ 

37 
BR AKE WARNI NG 

48A 46 
47A 

TAILGATE SWITCH 

·~ 
TAILGATE SAF ETY 

SWITCH 

LICENSE LAMP HAR N. 

(STD. TAILGATE ONLY) 

72 -jl•· 

23 23 

TAIL & STOP LAMP 

ASSY.- R.H. 

(FOR 1400 & 1500) 

BACK-UP LAMP ASSY.-R.H. 

(FOR 1600 & 1700) 

TAIL & STOP LAMP ASSY .-R.H .. 

(FOR 1600 & 17001 

LICENSE LAMP ASSY. 

CROSS HARNESS 

TAIL & STOP LAMP ASSY.- L.H. 

(FOR 1600 & 1700) 

BACK-UP LAMP ASSY.- L.H. 

(FOR 1600 & 17001 

TAIL & STOP LAMP 

ASSY .-L.H . 

(FOR 1400 '& 15001 

48 )46 
47 

"~"~8 ::! 
' 348 I ~24 24 

I 348 34A +-+-+-----1-

1 

I 

r-34AI 

6 ~ I 18C 

¥:~:~:',""' I 
~(FOR 1400 & 1500) 

FRAME HA RNESS 

LAMP ASSY.-MARKER & REFLECTOR 

AMBER IBULB- G.E. NO. 194) 

FOR AUTOMATI C OR REMOTE SHIFT TRANSMISSION 

BACK - UP LIGHT SWITCH LOCATED ON STEERING COLUMN 

,,, 
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0 
,.. 

LEGEND - Truck Models 

18 BlACK 
17 16 REO W!TR 

16 WHITE 
19 16 WHITE 
20 14 TAN HEATER FAN HI"SPEE!l 
21 16 BROWN HEATER FAN U)"SPEEO 
22 BROWN W/TFI HEATER FAN MEO"SPHD 

Hi l T. GREEN W/TR lEFT SIGNAU'IEAR 
24 !6 LT. GREEN RIGHT SIGNAl"REAR 
25 GRAY HEAO LAMH O BEAM 
26 14 RED W!TR HEATER SWITCH FEED 

18 BlACK HORN BUTTON 
30 16 YELLOW SWITCH TO WASHER MOTOR 
31 14 BlUE WIPER SWITCH TO WIPER MOTOR NO. 
32 14 BlUE WiTR WIPER SWITCH TO WIPER MOTOR NO.3 
33 14 W!TR IGNITION ACCESSORY TO WIPER MOTOR NO.2 
34 18 WHITE W!TR BACK"UP liGHT 
35 16 RED W/TR VACUUM SOlENOID SWITCH FEED 
37 16 ORANGE W/TR VACUUM SOLENOID SWITCH TO TRANSMISSION CONTROl SPARK SWITCH 
38 20 PINK RESISTANCE WIRE (ll CYLINDER, 1.80 r2 8 CYLINDER, 1.35 $1 MAXIMUM AT JfiOf .) 
39 16 RED W/TR HAZARD SWITCH TO HAZARD FlASHER 
40 16 YELlOW REGULATOR TO STARTER SOLENOID IGNITION 
41 18 GRAY Al TERI\IATOR (REGULATOR TERMINAl) TO REGULATOR 
42 14 REO W!TR COIL TO STARTER SOLENOID (RESISTANCE WIRE BY -PASS) 
43 16 BLACK AlTERN A TOR TO REGUlATOR GROUND 
44 13 GREEN AlTERNATOR TO REGUlATOR FIELD 
45 14 REO W/TR HORN RELAY FEED 
46 12 REO W!TR TAILGATE SWITCH FEED (NOT USED} 
50 16 BROWN A/C COMPRESSOR FEED 
51 18 ORANGE DOME liGHT FEED 
52 18 REO BACK-UP LIGHT SWITCH FEED 
54 16 YEllOW KICK-DOWN CIRCUIT TO TRANSMISSION SOLENOID 
55 10 YEllOW BULKHEAD TO AMMETER H 
56 16 ORANGE OUAORA·TRAC lAMP 
57 18 BLACK IGNITION SWITCH GROUND (PARK BRAKE WARNING) 
57 A 18 BlACK CONNECTOR TO SPLICE (GROUND WIRE) 
578 18 BLACK BRAKE DIFFERENTIAL PRESSURE WARNING SWITCH 
57C 18 BlACK BRAKE WARNING LAMP GROUND 
570 18 BLACK BRAKE WARNING LAMP GROUND (IGNITION SWITCH START POSITION) 
60 14 REO CIGAR liGHTER 
65 18 REO W!TR DIRECTIONAl SIGNAL SWITCH FEED FROM STOP liGHT SWITCH 
66 18 REO W!TR liGHT SWITCH TO FUSE BLOCK (PANEl liGHT) 
67 16 YEllOW IGNITION (ACCESSORY & RUN) 
68 16 RED KICKOOWN SWITCH FEED 
69 14 REO W!TR GENERATOR ARMATURE 
70 16 BlACK HEADLAMP GROUND 
73 16 REO W!TR CARBURETOR THROTTLE STOP SOLENOID 
74 18 REO W/TR DIRECTIONAl SIGNAl FEED FROM FlASHER 
75 14 REO WlTR IGNITION (3) FEEO TO FUSE BlOCK 

W!TR o WITH TRACER 
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LAMP ASSY.- MAR KER & REFLECTOR 

- AMBER (BULB-G .E~94) 

PARKING & SIGNA L- .-
LAMP ASSY. - RT 

PARKING & SIGNAL- -

LAMP ASSY.-LEFT 

0 

I 58 
HIE 

1~C 

19F 

5A 

BATT. TO SOL 

START SW. CABLE ASSY. 

INSTRUMENT PANEL ~ .K ICKDOWN SWITCH -- AUTOMATIC TRANSMI SSION ONLY 

I 54-c FOR STANDARD TRANS. TAPE CIR 54 & 68 
54-- ------------------------_j 68:€ TO CONTROL HARNESS 

•I 
60 - CIGAR LIGHTER SS 65 DIR SIG FEED 

SOLENOID STARTER 

''''"'''0"~ ~ 
BATT . GAO . 

BATTERY 

CABL\ASSY. 
DASH PANEL 

I= 17 STOP LIGHT SW FEED 
65 .- STOP LIGHT 17 & 60 rl---------t------------ ---------J-L+-1 7 SWITCH 60 CIGAR LIGHTER FEED 

14°!!--------+-----------------------1-~B-<j~SAFETY SWITCH <~~:~:~ ::: :~~ - ~~~:~ 
REGULATOR ~ 

~ ~ ( 

~ .. ~. F~~ " .. 

HEATERS .~LOWER=. 

START. SW. TO 

STARTING MOTOR CABLE ASSY 

...4, / STARTING MOTOR 

ENGINE WIRING 

HEA,ER 

208 ..L 
,-----t--d co 

,.--------+-- I 3A ~ 1 3B--------, 1~.Joo..JUMPER fliir34 34 BACK- UP LIGHTS 

r-------1----f----------~---------~~34~U~Js?-( BACK- UP ~52 52 BACK- UP LIGHTSW. FEED 
.--------+-~S2 SWITCH 

BACK - UP Jt -570-!-t-~r--'._j SWITCH JUMPER 0~57D 570 IGN . GND. WARNING LTS . 

S~ Jr 4 _ 136 '---+-!-HJI-----4H- ---!---,Hs7..: POSIT IONONLY 67 IGN.ACC. FEED 

~
74 .---+-+----+---+---f 7S-<I~r----.sTARTING r:::rn--L

75 
75 IGN. (3) FEED TO FUSE BLOCK 

] 12E 1-!----< f--IGNITION SW!TC~67 
12E BATT. TO IGN. 

~-\- ~· '-t-+--I-13C r--1----< ~~ 12E 13C IGN . TO SPLICE 
=.S:\i&_;;' r--f--1-+t---___j 14A-<f-- lo ' ~ I 3C 14A IGN . START 

r-++++--50 :JeJj , .,., '-- 6S-< P I ./STEERING ~ 14
A P DIR . S!G. FEED FROM STOP LT. SW. 

::::':':.. ~\' ' 52 '--- ----1---+----24-<N I' COLUMN 1-:-:-NP 

33 t-HH-

1

'...., f .... -h~ ( E~ ff'" ""!'' Qu .__'-_-_-_-_-_-_-_-+-f,-_- _-_--:._1-_-:_-_-_- ;!~ ~ f! 
I 39-<K ~ 

"''""'":~:-n I 
OIL PRESSURE ~~~~~~~~~~~~~~~~!!~~~~~~~~~~~1~3~~~3~8~~~~=+1 SENDE R 

./__..l 
+ 

IGNITION COIL l 
\~Atc coMP . \~so 1 J THROTTLE STOP 

I t7 :.'" 
I .._ 

I 
N RT. TURN SIG , REAR 

M LT. TU RN SIG . REAR 

L DI R, SIG. FEED FROM FLASH ER 

DISTRI BUTOR 
~ ,1, SOLENOID~ 

It· ·•I ~5 73~3 
TEMP. SENDER ~ = 

VACUUM 
SOLENOID 
SWITCH 

W/SWIPER I ~·~ \)?~ ~~t-+-+'----, r-~~~~ ~ 
17 '"'"-7();~ t8 v.rt--+---+-+-!1--11~·~ ~ 

.n-o ~-~ ~~--r- «1"'-:---+-t--+t-1-:::ci>HEATER LAMPS 

J
tJ ::= /f . L 2~~ ~HEATER CONTROL ;:": ... J .----t----t---t----+-+-+--20-< ., 

~ 313 T9 .---f- --il--+---+-+-+--22-< M£0 

32 30 r+---i~-+---4r+-+----21~c0 
35 7 55 lf 21 2Q,A 46 24 9A 7!j 

'f f! 1 ? !37 22 ;J 34 23 12E 98:~ 

Lj_LJ~~~=E~:Effj1~~tttl-rtlll~=========lil.t==4=~~-=-=+t--~-~-~-+r-----~~'-"~-tl~~~~-+r~~~1~~ : ~AMMETER 
14811-- 1 ,..----!--+---+-H>---t57B I I 

'--+-1--11---f-H-+f-++-t/l 13A >--- ,-----+-- ~/ ~ 
'-+-++-+57C r,;;-'--""' e-'--+-t-i~-<1 ~ =ii(i:t:::t:::::====-1--~5~-7-~A~r--_J~r---+-l-U 10--< L----1--+-~ 

~-+++~n ~a 

L_+.-.:::==~~ ¥ .---i>---H-+---+--H-+-+-1~: ~~ ~UEL 

'-----t----if+f.-(~ k SA-< ~~tl- RADIO NOISE 

'- 96 ..r:;c::;;-t ' ' 
r----<1 54 ~ L - J 'Of If TEMP, 

K HAZ. SW. TO HAZ. FLASHER 

J RT. TURN IND . & SIG . 

H LT. TURN !NO , & SIG. 

G HORN BUTTON 

D PANEL LIGHTS 

NOTE : JUMPERS USED FOR STANDARD 

CLUSTER PLUG 

l A 8 

K©.\. C 
J ',) 0 

E 
G 

TRANSMISSION ONLY 

si 
1 511 J16 

51 1 /?OME 
~ LAMP Hfl 

f'.HARNESS 
CARGO L 

.-<I~ 12D ::l__ -.~s~PREssoR 
~ 1 1.--------t----27-

45

--.:~-===~ 27 ~>::=t=t:++t=++t=t==l==t:::t:t===:E==:::...w __ -++-+ 7 J a; • 25 ,-----,-
1 

__,,__ _____ __, ,-------< 56 1\- 56 ...__, ;.:---J OIL 

A WARNING L TS. 

L GAS GAUGE 

K HI - BEAM INDICATOR 

J CLUSTER LIGHTS 38 3A---------~±======±'===t==============J-~:::::::::::::t::::~~ _I ~ OUADRA-TRAC 
8 r-- 25A-------------t------~~----------t----------------1----2H!.A SA '~-----f-~~+----f~+-4--+--f-+4---------~ ~-

-r,gF : I SA ,_-(BAB -----++------1 (LOCKOUT! 
r--- BA t L BA-r-----' ' 25 P----+-, 

II. 190-+19A ' 3A JA I--

G LEFT TURN INDICATOR 

F RIGHT TURN INDICATOR 

~ r19B _j \J,.. 19
A 54 56 

1~ 
1 h- '-HEADLAMP HARNESS ASSY . ,...._., 31- 31 i' SWITCH L=t=+==+===;;-::_33:::2 ==+4====+31[ i _.,wts WIPER 

= 32 
33A 
= 

~v ~ ( [""~v LJ 

r -z_ ,!-

27i 
45 

HORN RELAY ASSY, 

l 0 HARNESS ASSY.- HORN RE LAY TO 

""" '""--"'""" L.cw" 
- AMBER (BULB-G.E. NO. 194) 

HORN (SINGLE HORN ) 

~~----.... 

lt 2 ~'- 19 '25 Ia._ ~,-. 

27~ 
A ~3 

56 54 
BACK - UP LIGHT 
& TCS HARNESS 

19 310 '----+--~---r---------30 30 
r--4--+-----+-----57A------~ 

1
.-----il--------- -+-------i-16-<0r+ IN DOME LAMP 

.lr·~~~~=====---~t[j~~~--9-~·~l6~--5L1----------is------+-----------+-~:~,~:;;;:·~ .. ~ 
)-- 12D !!. !]J 

~ 10 I ;>! o 

1
57 _,--, 9A ~ INSTRUMENT PANE L 

u~!:""lll .-r-~SlB 15 FOOT ! INSTRUMENT 
...... 25 l OIMME" I GROUND ATTACHMENT 

DA; 3 2 SWI~CH 1 '---- --- ------ ----51 
, PANEL 16 

34A 
348 

37 
10 

57 
348 

E IGNITION 

C TEMPERATURE 

D DOME LIGHT (-) 

H FOOT DIM. SW. BACK-Ui 

I INST. CLUSTER LIGH TS SWI TCH 

B2 DOME LIGHT (-} \ R TAIL LAMP 

Bl SDLENOID-"B" TERM 
3• 

I '---------------- ----- ·8 
~===============================2.~~~23~======================================== 

BULKHEAD CONNECTOR 

VI EW FROM ENGINE COMPARTMENT 

WIRING DIAGRAM-TRUCK 
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TO BATTERYlOs 55 : :"'0"::: 
TO AMMETER SS -\::::._) 

LAMP ASSY.- MARKER & REFLECTOR

RED (BULB-G.E. NO. 194) 

ENGINE WIRING HARNESS (GENERATOR) 6 CYLINDER 

VOLTAG E REGULATOR 

OlAECTIONAL SIGNAL SWtTCH 

POSIT tON 

RIGHT TORN & LANE 
CHANGE 

NEUTAAL 

UfT TURN & LANE: 
CHANGE 

HAZARD {4·WAYI 
WARNING SWlTCH 

D 

DOME LAMP 

(OPTIONAL) 

- 518 

IE 
IP HARNESS 

NESS - DOME LAMP & 
30 LAMP OPTIONAL 

CHtCUir 

l . J & N CONNECTED 
P & M CONNECTED 

P. M &: N CONNECTED 

L. H & M CONNECTED 
P & N CONNECTED 

J. P, H & K 
CONNECTED 

CARGO LAMP SWITCH 
ASSY. - OPTIONAL 

GAS TANK 

;::::,~=o,:c<o '"~' 
<-UP LIGHT o/ 

37 
BRAKE WARNING 

'CH 

)f> 
JT 
~§Et=------348 

1

~FRAME HARNESS RED (BULB - G.E. NO. 

FOR AUTOMATIC OR REMOTE SHIFT TRANSMISSION 

BACK -UP LIGHT SWITCH LOCATED ON STEERING COLUMN 

24 

180 
I 

I . 
I I 
I ' 

I I 
I I 
I I 

TAIL , STOP & BACK- UP 
LAMP ASSY.- R.H. 

LICENSE LAMP ASSY. 

180 
1BC 

TAIL, STOP & BACK- UP 
LAMP ASSY. - L.H. 
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22-12 WIRING DIAGRAMS ------------------ ,.. 

PRODUCTION 

HORN 

NEW 

OPEN 

I 
HORN I 

RELAY ~ 
I 
I.. 

-.., 
I 
I 

I 

I 
l 
I 
I 
i 

--' 

+ 

BATTE 

HORN 

MODE 

SWITCH 

DECIBEL HORN SYSTEM 
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A 
Adj ust -0-Til t eolu mn diagnosis,. .. ......... ...... . ... .. ... .. ...... 11-12 
Adjust mt.•nt , alte rnator belt ..... .. ......... ........ .. :3-8 
Acljustment , alternator d r iw bel t .. ... ..... .... .... . ..... 2-9 
Adjustment. anten na t r immer,. .. ,.. ... ..... ..... 3-66 
Adjus tment. auto t rans lin kage .. 7-6 
Adjustment. backu p ligh t s wi tch . . :3-61 
Adjustment, clutch .. ....... ....... ... ............. ,. .. .. .. .............. .. B-9 
Adjustment, clutch linkage .. .. ... .. .. ...... ..... ........ . ...... ... . 5-a 
Adjust ment . cl u tch release levH . .. .. ,. .... .. ...... 5-7 
Adjust ment, fa n belt ..... .... ... . .. .. .... ... ..... .. .. 2-~l 
Adjus tment, front wheel bearing ... ... .. .. .. ... ... . 9-40 
Adjustment, parking bra ke ,... .... 9-30 
Adj us!mPn t, reduct ion unit sh ift cable 8-11 
Adjustmen t, tu rning angle .. .. ..... ,. ... .... .. 10-9 
Adjustment , voltage regulator ... .. ..... ..... ~i-27 
Adjust ment, wheel bearin1-,rs .,.. . ... ,. ... B-7 
Acl,justments. bench seat .. .. .... ...... ... . ... 19-1 
Adjustnwnts, Model 2100 carburetor ... 4-2() 
Adj us t ments , Model 4800 carburetor ....... . . ..... .... ... ,. 4-40 
Adjustments, auto trans ....... ........ ....... 7-17 
Adjustments, door ... ... .. . .. ... .... ... 15-1 
Adjustments . drive belts . .. .... 2-8 
Adj ustments, fron t whee l alignment...... .. . 11-27 
Adj ustments. manual s teering- gear .. 11-24 
Adjustments , model YF carbu retor .. .... .. ... .... .... .. ... .... .. .. . 4-1 il 
A ir deaner.. ......... ..... . . ..... 4-l 
Air d t•aner maintenance.... .. .. .......... . B-8 
Air eond magnetic clu tch . .. .. 13A-15 
Air cond s;-· s tem compressor ...... ......... .. ..... ... .... ..... ... .. l:lA-11 
Air conditioning ...... ..... .. ...... lilA-1 
Air condition ing leak checking.......... ......... 1:lA-9 
Air cond ition ing performance d i a~-,rnosis 1:lA-2 
A ir condit ioning pressure diagnosis ... l:JA -:l 
Air condit ioning system charging 1:-IA-\l 
Air cond ition ing system t rou bles hooting .. . ......... .. l:lA-16 
A it· condit ioni ng thermostat .. ..... ..... . .. 13A-20 
Air injection ma nifolds and tubes . ........ ......... ...... ..... 4A-l0 
A ir pu mp diagnos is. ...... .... ... ............... ..... ... .. .. 4A-9 
AI ignment, ax le .. .... ... ...... ....... ..... . .... ... ...... ....... 14-2 
A l i~-,rnment , fr a m e... . . ... .. 14-2 
Align ment. wheel, speeif ications.. .... .... .. ........ .... 11-54 
Altern ator ...... ......... .............. .... :3-7 
i\ lte rnator be lt adj ustment ... .......... .. .. .. ... .. ....... .. .... ... .. . 2-9 
Alternator be lt adjus tment .. ........ .. .. .. .... . a-8 
Alternator charging tests .. :3-14 
Alternator d iode trio test .. . .... .. ........ .. ... .. ... a-1 5 
Alternato r output test .. ...... .. a-14 
Altern ator, ('O mpon ent test- replacement . .. .. .. ... .. ...... ... ..... :l-15 
Alternator, assem biy of. .... .. ..... .. ... . 3-21 
Antenn a trimm er adjus tment ....... .. ...... . ... a-66 
Antenna'; .. . ........... . . 3-68 
!\ nti-thd t Pnergy -absorhing eolumn l l -1 
Auto t ra ns adj us tments .. .. .. ........ .. . ... ........... 7-17 
Auto trans center support .. .... ..... ...... 7-41 
Auto trans eon trol valve .. ... ... ... ........... .. 7-:n 
Auto trans for wa rd clu teh ... ... . . .. .. ..... .. ...... ... ... .... 7-85 
Auto trans governor ... . . .. .. ..... .... .. ... .. . ..... .. .. ... ... ... 7-29 
Auto trans linkage adjustment .. .. . 
Auto trans maintenance .. .. ........ .. .......... .. ....... . 
Auto trans oil pum p. ... ........ .. . . .. ... .. .. ..... ... . 
Au to t rans rpar servo. . . . . . .. .. .. .. . . . . .......... ... .. . 
Auto trans road tes t .. . . ... ................. .. . 

.... 7-6 
7-17 
7-:38 
7-:n 

.. 7-6 
.Auto trans sen· ice diagnosis... . ............................... . ............... . 7-6 
AU(() trans "IH'cificat ions .... . ............ . .. 7-55 
Auto t rans torqu t· eonvPrter . .. .... ... ........ .. . 7-47 
.-\tlto trans installat ion ....... .. .. ......... ... 7-19 
:\uto trans rl'moval. 
:\uto trans h:..-draulie sys ......... .. 
Auto trans. . ... ......... . 
.-\uto t rans mairlt t•nanee. 
:\ tlto tram: tools 
Axl<' alit.,rnment .................... . 
.-\ xl(• and prqwll.·r s haft sen·ic>f' tools ... ... ... .. ..... ... ... . 
A \It• application ch art 
:\~It.· backlash. 
:\:dt• caster. 

7-Ul 
.... 7-:3 

7-1 
B-4 

7-56 
14-2 

10-26 
10-1 
10-:l 

11 -28 

Axle different ia ls , lubrication ..... ...... .. ... .. . ... ..... ... . .. ........... B-8 
Axle drin' line vibrat ions ... .. .. ... . ..... ... 10~:3 
Axle identifieat ion ... 10-2 
Ax le shaft uni ven;al joint .. . ......... .. .... 10-5 
Axle sha ft. fron t . .. ...... .... .... ....... .... ... ... .. .. ..... .... .................. ..... 10-·l 
Axle s pecifica t ions .. . 
Axle tes ti ng and diagnos is .. .. 
Ax le tests .. 
Axle, rear ... .... ... .... .. ..... . 
Axles 

Backlas h, axle 
Baekup light switch 
Backup lights ... ..... ... .. .. . 
Ball joint repl ace men t 
Batteries. 
Battery charging .... . 
Battery hydro met t>r test. 
Batter~· m aintenance. 
Battery maintenance .. ..... .. .. 
Ba ttery storage ......... . 
Batter:; testing .... ..... .... .... . . 

8 

.. ... ... 10-2;) 
l0-2 
10-:) 
10-9 
10-l 

10-:J 
.1-61 
:l-!il 
10-6 

:3-2 
:l-:l 

. 8-6 
B-4 
:3-4 
:3-7 
:l-5 

Bleeding brake svstem .. 
Blower motor, heate r and defros ter .. ........ .. .. ..... ... ... ... .. .. . 

9-22 
Vl-:3 
14-l 
14-1 
14-1 
B-:3 

Bod ~·. . . .. .. .... .... · 
Body constr uction .. .. .... . . ... .... .......... ... . 
Body leaks, eorrection of .. ... .... ......... .. . 
Body I u brication chart ..... ... ...... .......... .. 
Bod~· s ty les and general d imens ions. 
Brake and wh eel service tools . . .... ... ... ... .. 
Brake hydraulic system . 
Brake inspect ion chart.. ..... ... .. ... . . 
Brake master cylinder maintenance 
Bra ke pedal and linkage .. ... 
Brake size and a ppl ication cha rt.. 
Brake sys tem bleeding 
Brakes ........ . 
Bra kes, disc-type 
Brakes, drum type ............... . 
Brakes, service di agnosis .................. .. . . 
Brakes, torque s pecification s . .... .... ... .. .. .. . 
Build date code location (six-cy l) 
Build date cod e location V -8 ... 
Bumpe rs 

c 
Calibrat ions, Model YF carburetor .... .. 
Calibrat ions. Model 2100 carburetor .. 
Calibrations. Modei 4:lOO carburetor 
California EGR system . 
Cam lobe li ft measurement (V-I:) J .. .. .. 
Camshaft and bea rings ( V-8 ! 
Cams haft and bearings (si x-eyl ) 
Ca mshaft identifieat ion (V -8 ) . .... ...... .. .. . . 
Canis ter. fud vapor storage .... . 
Capacities chart .. .... 
Capacit ies, fu r l ta nk ... 
Capscrew markings, s tandard .. .. . 
Carburet ion .. ... ..... ....... . 
Carburetor model YF .. . . 
Caburctor model 2100 ................... .. 
Carburetor mod!'! 4aOO ... ........... . 
Carburetor serviee specifica t ion s .. 
Carbure tor tools ..... .. . . .. .... .. ..... ...... .... . . 
Cardan cross-type un ive rsal .. 
Cen ter support, auto t rans . 
Cer tifica t ion . federal saff' ty. 
Charging syste m diagnosis. ~uide ... . ......... . 
Chassis lubricat ion ..... .......... ..... .............. . 
Chassis lubrication l'hart ....... . 
Choke linkage .. 
Cigar ligh ter .. 
Clock .... 
Cluteh . 

...... A-7 
9-45 

... . 9-Ul 
B<l 
B-4 

... . 9-40 
.. . 9-45 
.. 9-22 

9-1 
!)-3)$ 

9-2:5 
........ 9-1 

.. . !l-4:l 
lA-2 
1B-2 

14-12 

4-16 
4-29 
4-"1.1 

4A-14 
lB- 1!-1 
lB- lS 

... IA-lS 
lB-19 
4A- 17 

B- 11 
4-:~ 

A-6 
4-6 

. .............. H i 
4-17 
4-:lO 
4-!4 

. ..... f--i:) 
10-24 
7-4 1 
A-2 

:J- 10 
B-8 
B-:3 

... 4A-:J8 
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ALPHABETICAL INDEX--------------------- ,. 
Clutch housing align ment.. .. .. .... ..... ... .... ........ .. ....... .. .. .. .. .. .. ........ 5-6 
Clutch housing alignment specs ...... ..... ... ... .. . ... .. .... .. ..... .. .. .. .. .. .. 5-9 
Clutch inspection and adjustmen t ... .... .. .. .... .. .. . .. .. .... ... .... B-9 
Clutch instalia tion .. ... ... .... .. . .... . .... . ... ... ........ ....... .. .. 5-8 
Clu tch linkage adjustment ....... .... ... .......... ... .. .. ... ....... ... .. .. .... .. ... 5-3 
Clutch release lever adjustmt~ nt ... .. .... ..... ... ........ ....... ., .... ... ... 5-7 
Clutch rerrloval .... ...... . ...... ... .... ... .. ... .... ... ... ..... ... ... .. ..... .... . 5-:3 
Clu tch se rv ice diagnosis... .. . .. .. .. .. ..... ... .... ..... .. .. .. .. .. .. ... .. ..... ...... 5-1 
Clu tch specifica tions.. .. ..... ... .. .. .. .. .. ... ... . .... .... ... .. .. .. .. .. ... .. ...... .. 5-9 
Clutch sprag, a uto t rans ...... .. .. .. .. .. .. .. ...... .. ... ........ .. .. .. .. .. .. .. .. .. ...... 7-:38 
Clutch tools .. .. .. .. .. ..... ... .. .. .... .. ....... .. 5-10 
Coil, i1-,rnition .... .... .... .. .... ....... .... .. .. .. . .. .... .... .... .. . ....... .. ........... 8-42 
Combin a t ion vain• . .. .. .. .. .. ...... ... .. 9-18 
Com bustion leakage rest.... ..... .. .. .. .. .. .... . .. .. .. .. ..... ... .. 2-11 
Compressor, air conditioning sys tem ..... .... .. ...... ...... .. 1:3A-ll 
Condenser ......... ...... .... ..... ..... .. .. ...... .......... .. .. .... ...... .... .. .... .. 4A-:l4 
Connecting rod (V-8 ) ... ..... ... ....... ..... ....... .... . lB-24 
Connecti ng rod & pis ton asse m (V-Sl.. .... .... .... .. .. .. .... .. ... ...... .. .. lB-24 
Connecting rod and piston (six-cyll . .... .. .... .. .... .. .. .. .. .. .. lA-24 
Conn ecting rod beari ng chart (V-8l ...... ............ .... ....... lB-25 
Connecting rod bearing fit ting chart .... .... .... .. .. ... ...... .. 1A-25 
Connecting rod hea rings (V-8) ........ .. .. .. .............. .. . 1B-25 
Connecting rod bearings ( six-c ~r!) .......... ... .. ... ......... .. .. .... .. .. .. 1A-25 
Connecting rod, steering .... .. .. ... .. .. .. ...... .. .. .. .. .. ... .. ............. 11-26 
Connecting rods (Bix-cyl) .... .... ............. ...... : .... .... .. .... .. .. ............ 1A-25 
Control valve, auto trans ... .. .. .. .. .. ........ .. .... .... ...... .. .. .. .... .. .... .. .. 7-31 
C-oo I ant.. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 2-2 
Coolant level ..... .... .. ... .. .... .. .. .. .. ..... .. .. ....... 2-:3 
Coolant tem perature gauge... . ..... .. .... .. ........ . 2-12 
Coolant, draining of ..... .............. .. .. .. .......... .. 2-12 
Coolant, engine ... .. .. .... .. .. ... .... .... .. .... .......... B-4 
Cooling.. .. .... .. . .... .. .. ...... . .. ..... 2-1 
Cooling system components application .... ..... .. .... ...... .... .. ...... 2-17 
Cooling sys tem diagnosis tests .... . .. ........ ....... ...... 2-9 
Cooling system pressure test .... .. ........ .... .. .. .. 2-10 
Cooling sys tem service diagnos is .... .. .. .. .. ..... .......... ...... .... .. .. 2-5 
Cooling system specifications. ............ .. . .... .. .. .. .. ... 2-18 
Courtesy and dome ligh ts .. .. .. ...... .. . 8-61 
Crankshaft (V-8). ...... ..... .... .. .. ...... ..... ...... .. .... 18-29 
Cran kshaft (six-cyll .. ....... ...... .. ... .. ... ... .. ................ .. .. .... .. 1A-28 
Crankshaft main beari ngs (V-8) ..... .. .. .. .... ...... .. ... l B-80 
Crankshaft main bearings (s ix -c~·ll 1A-29 
Crankshaft pilot hu shing ........ .... .. .. . ...... .. .... .. .. ...... .. .. .. ... :)-4 
Crankshft end play meas urem ent (s ix-cyl ). .. . .... .. .... .... ........ 1A-28 
Cu rrent-voltage regulator (generator)...... 3-26 
Cvlinder block rV-8) ... .......... .. .. lB-22 
Cyli nder block (six-cyl l 1A-23 
Cylinder bore reconditioning (V -8) ........ ...... .. .. .... .... .. .... .. .. . 1B-2:J 
Cyli nder bore reconditioning (six-cyl) 1A-24 
Cylinder head and gasket (V-8 ) .. .. .... .. .. .... .... .. .. lB-11 
Cylinder head and gasket (six-cy l l.. .... .. .... ... .... .. ........ lA-11 
Cyl inder head cover and gasket (V-8l ....... ........ .. .. .... . .. .. 18-8 
Cy linder head cover and gaskPt (s ix-cy ll ..... . 1A-8 
Cylinder head reconditioning ( V -8 ) lB-12 
Cylinder head recondition ing (s ix-cyll . . .. . lA -12 
Cylinder hl'ad torque seq (six-cyl) lA-12 
Cylinder head torque sequence (V-8 J ...... .... .. B-12 

D 
Decals, exterior .... .... .. . .. .. . ........ .. .. . 20-2 
Decod ing chart, VIN ... ... .. .. ......... . .... .. ......... .. .... .. .. .. ........ .. ..... A-:J 
Defroster .. . ... .. .... .......... ... ... ....... ..... .. .. .. . .. ...... 13- J 
Diagnois, V-8 engine ...... .. .. ... ...... ........... ...... ...... .. ........... .. ........ l B-5 
Diagnosis, Adju st-0 -Til t eolumn .. .. .... .. .. ........... .. . ... .. ll- 12 
Diahrnosis , Mode l 20 t ransfer ease .. ... .... ...... ... ..... .. ...... .. . ... .. .. .. .. .. 8-2 
Diagnosis , ai r condit ion ing performan<:e ....... .. .... .. .. .. .. .. . l ilA-2 
Diagnos is , air condition ing pressure .. ........ . . .. .. ... ........ .. .... ....... 1:~A -3 
Diagnosis. ai r pump .. . .. .. .. .. .. ..... .. . .. .. ........ ... .... .. . .. 4A-9 
Diagnosis, au tomatic transmission .... ........ ... . .. .. .. .... 7-6 
Diagnosis, axles .. .... .. . ... . .... ...... ... .. . ........ .. . .. . . ... 10-2 
Diagnosis, battery condition. ........ .. . .. .. .... .. ........ .. .. ....... il- J 1 
Diagnosis, brake system vibrations .. .. .. ... .. ............... ......... ... .. .. ...... 9-1 
Diagnosis, brakes........ .. .. .. .. .. .... ..... . .. ... .......... . ... 9-1 
Diagnosis. charging system . .. . .. . ....... ... :J- 10 
Diagnosis, clu tch .. ...... .. .. .. ........ .. ... ............ . .. .... 5-l 
Diagnosis. cooling system ...... .. ... ....... ... .. .. .. ... ............ .... ...... 2-6 

Diagnosis, emiss ion control .... .. .. ... ... .... .. 1A-2 
Di agnosis, energy-absorbing bumper..... .. ... .... .. . .. .. .. ... .. .. .. .. ..... 14-1;3 
Diagnos is, fue l gauge .... ..... .. .. .... .. .... 3-51 
Diagnosis, fue l gauge (CJ l ... ..... ...... .. ... ... .. .. .. ...... .. .. ..... .. . . 3-50 
Diagnosis, heater and defroster .. .. .. . .. .. . .... .. .. .. .. ...... .. .. ... .. .. .... .. .. 1:3-4 

.. Diagnosis, ignition sys tem ...... ....... .. .... .. .. .. .. ..... . :3-40 
Diagnosis , manual steering service .. .. .. .. ... .. .. .. .. 1 J-18 
Diagnosis , manual t ra nsmissions .. . ....... ........ .. .... .. .. ...... .. . .. ...... .. .. 6-1 
Diagnosis, power brakes .... ... .. .. . 9-1 
Diagnos is, power steer ing .. .. ......... ... .. . .. ...... .......... .... . 11-:36 
Diagnosis, power unit .. .... . .. .... .. .. .. ... .. . 9-2 
Diagnosis , radio noise ... . .. .. . ...... .. ....... :3-68 
Diagnosis, cope a nalyzer.. .. .. .. ..... .... .. .. .. .. ... ...... ... ....... ... ..... 4A -:38 
Diagnosis, s ix-cy! engine ..... .. .. .. .. ... .. .... .. ...... .. .. .... ....... .... l A-3 
Diagnosi s, starter motor . .... ...... ... .... . :3-34 
Diagnosis, temperature gauge .. ..... .. .. .. .... .. ... ... .... .. ............ .. 8-:) 1 
Diagnosis, temperature gauge (CJ ) .... .. .... .. ........ .... .... ... .. ....... 3-50 
Differentia!, Trac-Lok ... .. .. .. .. .. .. 10-18 
Dimmer swi tch .. .. ... .. .. .... ....... .. .... . 3-56 
Direction al signal switch . .... ........ .... .. ... ........ .. .... .. . .. .. 8-62 
Disc brake service ... .... . ........ .. ......... .. ...... .. .. ...... .. .. .. ..... . !)-8:3 
Distributor .. .. ..... .. .. .. . . . .. .. .. .. .. .... . .. .... . .. .. . .. .. .... . :3-43 
Distributor ca p ........ .. .. ... .. ........... ...... ... .... .. 4A-34 
Dist ributor contact point condition .. ... ...... .. .. .. .. .. .. .. .. .... ..... . 4A-82 
Distribu tor contact points . ...... .. .. ..... 4A-82 
Dis tri butor point dwe ll .. ...... .. .... .. .... .. .. 4A-83 
Distributor resistance test. 4A -35 
Distributor rotor . .................. . .. ........ ............ .. ..... 4A-;34 
Distributor specifications . ... ....... .. .. .. . ... ............ . 4A-43 
Distribu tor wi ring seq and fir ing order ...... ..... :J-44 
Diverter (bypass) va lve .. . . ........................ 4A-9 
Diverter test .. .. .. ............ ... .. .. .... ... .. .... ........... .. .. 4A-10 
Door adjustments..................... .. ...... .... .. .. ....... .. ..... .. .......... ..... 15- l 
Door key lock .. ...... .. ...... 15-2 
Door lock cylinder coding.. .. .. ..... .. .. ...... .. ... .. .. ...... .. .. .. . 15-2 
Door locking rod. ...... .. .. .. .. .. .. ...... .. ........ . 15-3 
Door trim panels... .......... .. .... . 15- 1 
Doors....... . .. .. .. .... .... .. ....... .. .. .. .. .... .. ..... ... .. ... .. .. 14-7 
Doors-rear quarter .. .. .. .. .. .... .. .. .. .. ...... .......... .. .. .... ............. 15-1 
Double cardan joint . .... .. ... .. .. .. .. .. .. .... . 10-25 
Dra wba r ... 21 -3 
Drill sizes ........ .... .. ...... .. .. ... .. .. ...... .. .... .. ....... 4-49 
Drive belt adj ustments. .. .. .. ..... .. ...... . .. ...... . 2-8 
Drive belt arrangement (six-cyl) .... ... .. .. .. ..... 2-15 
Driw belt arrangement. V-8 .... 2-16 
Drive belts, inspection ... B-7 
Drive hubs, select ive.. . 21 -1 
Driven plate . .. .......... ....... .. .. 5-4 
Drum brakes .............. .... ............... ....... .. ... .. .. ........ .... .. . 9-2:3 
Dual master c.vlinder .. .. .. ... .. ......... ... 9-15 
Dwell var ia tion........ .. ... .............. .. .. 4:\ -:l;3 

EGR CTO switch 
EG R \'ai ve .... .. 
EG R valve vacu um si1-,rnal values . 

E 

E:lectr ic assis t choke ........ ...... .. . 
El ectric ass ist choke tes t .. .... .. ..... ...... .. ...... .. .... .. 
Electric tailga te window ...... ... ...... ... ... .. .. 
Eleetrical .... .. .. ... ... ... .... .. .. ... ... .... .... .... ...... .. ... . 
F:lectrical ground connect ions 
Electrical main harness co nneetor .......... . 
Elect rical specif ications .... ... .. ........... . 
E mergency flasher .. ....... ...... . ....... .. 
Emission cont rol .. .. .... ...... . 
Em ission control ma intenance 
Em ission control ma intenance sen· ices 
Em ission control specifications .. .. .... .. ... .. ........ .. 

4A- 1:3 
4A- ll 
4A-1:) 
4A-16 
-t A-lfi 

Hi--1 
:l- 1 

.... :.l- 1 
. ..... :l-2 

:l-o:i 
4A - I 

-tA-29 
..... ... B-:l 

~ A -44 
!<:mission control systems application ....... .. ...... .. .. . .. ......... .. .. 1:\ --i f> 

i-1 -12 
1 r\ -1 

En ergy-a bsorbing; bumper system .. ..... ...... .. 
I<:ng bui ld date code explanation(six-cyl i 
Eng drive belt tension specifications ... .. .. 
Engine asscm bly ( s ix-cyl l ........ .......... . .... ...... . 
Engine assem bl y, V-1' . . . .. .. .. ......... .. . . 
Engine assembl y, six-cyl .. ...... ....... . 
Engine coolant.. .... .... ..... .. .. .......... .... ...... .. .......... .. ... . 

.. .. 11-5:l 
L\ -2 
IB-1 
IA-6 
B--4 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


,.. 
Engine drive belt tension specifications ..... .. ... ............... ............... 2-17 
F;ngine flush ing . ... .... .. .. . .. ... ... . ..... ..... ....... .......... .. ... .... .. .. .... .. 2-14 
Engine holding fixture (V-8 ) ... .... .. ............ .. ... .. ..... ........ .. .... .. ..... lB-31 
Engine holding fixture (six-cylJ ...... ....... .... .... ... ..... .... .... ... ........ ... lA-7 
r:ngine insta llation (V-8) ... . .... .... .. .... ... .. .. .. . .. .... .. I B-7 
Engine installation !six-eyll ...... .. ....... ... .............. .................... .. .... lA-8 
Engine modifica tions ......................... ..... ... .... .. ...... ........... ... ... . 4A-ll 
Engine oil change... . .. ..... ... .... ..... ...... ... ........ B-1 
Engine oil filler cap maintenance .............. .... ..... ............ ... B-4 
Ent<ine oil qualit~· .... ....... .... ... ...... .... ....... .... .... .. B-1 
Engine oil viscosi t :.· .. ...... .. .... ... .. ........ .... ... ........... .... ...... .... .......... ... B-2 
Engine removal !V-8J ............. ........................... ...... ..... ................ lB-7 
Engine removal, six-cy l . ........ ... ...... .. .. ....................... . lA-(5 
Engine spark knock (ping).... ........... .... . ... ....... .. ........ 3-39 
Engine specifica t ions (V-8) ......... .. ....... .. ..... ......... .......... ......... ... lB-3:3 
E ngl ish and metric measun•s .. .. ... ... .. ..... .... ... .. ........ .. ........ A-4 
E\·aporator housi ng assembly .... ... .. ............ .. .... 13A-18 
Exhaust back-pressure sensor.. .. ... .... .. ........... ... 4A-14 
Exhaust back-pressur e sensor test .. ...... .. ... .. .. . .. .... ~A- 15 
Exhaust gas recircu lation (EGR) s.vst . .. ..... .. ....... ... ..... ........... 4A-ll 
Exhaust gas recirculat ion vain services ........ ..... ... ..... ........ .... ...... B-;3 
l':xhaust manifold (V-8! ... . .. .... .. .. ..... .. . .... .. ... ..... .. ..... ......... ....... 1B- ll 
Exhaust man ifold heat 1•alve .. ........ .. .. ... ..... ...... . .. ... ... ..... .... ......... 4-47 
E xhaust manifold heat va lve ... ... . ....... .... .. ..... ..... ....... ... ... ... .. .... -tA~38 
Exhaust sys tem .... ... . ........ ..... ............. .... .. .. .. .. ... .. ....... ... ... .. ... ..... 4-45 
Exhaust ,-all'e rotator (V-8 ) ..... ............. ..... ..... .. .. ...... .. .......... ... .... 1B~9 
Exha ust valve• rotator (s ix~cyl J ... .. .... ... .. ........ .. ..... .. ... ... ........ .. ...... 1A-9 
Exterio r decals. ... ... ............. ...... ... ... ........ ................. .. .. 20-2 
E xterior wo0d grain overlays ... . .. ....... .. .... ....... ...... ............ ..... ..... 20-4 

F 
Fan .... ..... ........ ...... ... ... 2-:3 
Fa n belt adjustment ..... .... ...... .. ..... ........ .... .... ...... ..... ....... . .. .. 2-9 
Fan . Power !''lex. .. .. ........ ... ..... ... .. ...... .. ...... .... . 2-;3 
Fan, Tempatrol ........ ... . .. .... ....... ... .. .. .. ... ......... ... ... .... ..... ...... 2-:3 
Federal safet~· certification .. . .. .. ....... .. ... ..... ... ... .. .. .. ..... .................. A-2 
Fen ders.... . ... ... ..... .. ... ..... .... ... ... ........... .. .. ... .. 14-1 0 
Filter, fuel ... .. ... .. ..... .. ........ ........ .......... ..... ... .... .. ..... ..... .. .. .. .... ....... .. 4-1 
Fi lter , oil . maintenance .. .. ... ... ... ......... .... .. ...... .. .... ....... .... .... .. B-4 
Flu id le,·el condition ... .. ..... ... ....... ..... .... .. ..... .. .. .... ... .. . B-4 
Fl~·wheel ... .... .. . .... ........ .. ... .. .... .. ... .. .. ... .. . .... ... 5-5 
Fl~· wheel (V-8J ... .. . . ...... ....... ..... ...... ... .. .. ........ .... .......... . lB-:31 
Flywheel lsix-c:•ll. . .. ......... ... .... .. .... ... .. . 1A-:30 
Forward clutch. au to trans.. .......... ... .. ... .. .. ... .. ... ...... ................. 7-35 
Fra me align ment .. ... .... .. .... .. .. 14-2 
Frame s traighten ing. .. .. .. ......... ............. .. ..... ... ... .. ........... 14-2 
Front axle shaft ..... .. ....... .... ... ...... ...... 10-4 
Front axle windup contro l device .. .... ... ... .. ...... .. ..... .. .. 1 2~2 
Front bench seats ... ... ... ...... ... .... 19-1 
Front bucket seats . ..... ... ... .... .. .. ... .. .... 19~ l 
Front door glass . . . . .. . . .. .... .. ... . .. .. . . .. . ... . .. . . . ... .. .. .. .. .. 1:5-:l 
Front door 1·ent assembly .. ..... .... ........ ........ ... ... . ...... .. . 15-4 
Front door window regulator ...... .... ... .. ........... ...... ..... ... ... .... ... .. ... . 15-4 
Front seat assembly..... ... ............ 19-l 
Front wheel alignn;ent adjustments ..... .. .... ..... ........... ... ..... ... .... 11-27 
Front wheel bt•ari ng adjus tment ... ..... ... .... ... .... .. .. .. . 9-40 
Fron t wheel bearings, lubrieation ... .. ... ............ ... .. ... .. . B-7 
Front wheel toe-in .. ............. ... ..... . ...... .. ........ ....... .. .. ....... ..... ... .. ll-27 
Fuel filters .. . .. .. .... ...... ...... ..... ... ... .. ... .... ... ... .... 4-1 
F uelt<auge cal ibration . . ...................... .... ... .. ......... ... .. ........ ....... :3-48 
Fuel pump..... ... ....... ... .. . .. ...... .. ....... ...... ...... ...... .... ..... ..... ... ...... 4-3 
Fuel pump specifica t ions. "" " '"'""' ' ' "''"' " ... ..... 4-6 
Fuel pump testinJ< .................. ... ...... ...... ..... ...... ..... .. .................... 4-::l 
Fuel system. .. ..... .. .. ..... .... . . . ..... 4-1 
Fuel t ank.... .. ......... ......... .. ..... ............ .. ..... ... 4-2 
Fuel tank...... ..... ... . ............... .. ................................... 4A-17 
Fm•l tank capacities .... ..... ... .......... .. .............. .... . ... ..... 4-.1 
Fuel tank filler cap .......... .... ... ......... .. .... 4A- l7 
Fuel tank sendi"r unit ... .... .............. ... .... ............... .. ...... .. ....... ...... 3-52 
Fuel ta nk vapor ('miss ion control system 4A-17 
F uel vapor storage canister .... ..... ...... .... ........................... ... ..... 4A-17 

G 
Gauge, CtJO!ant tempt>rature ........ . ...... .. . . .... 2-12 
Gaug(•, temperature .. ........ ... ...... . ... .. ..... 2-~~ 
Generator ....... ... .. ......... .... ................... .. ......... ... ....... ..... ......... ....... :l-2.3 

Generator maintenance .... ....... ..... ........ ... .... ... ... .............. .. .. ......... . :3-2:: 
15-:: 
1 5-~ 
15-E 
18-1 
7- 2~ 

14-~ 

Gl ass . fron t door ........ . . ............ ... ... .............. ..... .. .. . . 
Glass, rear door ·"""" .... ......... ....... .. .. ..... ............ .. 
Glass, vent window ... .... .... ... ..... .............. .......... ...... ................ . 
Glove box .. ...... . . .. .... ....... .... .. . 
Governor, auto trans .................... . 
Grille, radiator ...... . ...... . 

H 
Headlamo aim ing char t ..... . .......... ... ........ ... .... ..... 3-56 
Headlamp aiming procedure ........ ..... ... . .. ..... ................. ... ... 3-55 
Head lamp replacemen t. ..... . .... .... .... ... ... ...... ... 3-55 
H t>ad lamp switch.. ....... il-56 
Headlining.. .... .......... .. .. .......... ... ........ ... 20-1 
Hea ter. .... ... .... ........ ... ...... . ..... .... 13-1 
Heater control swi tch ...... ........... .. ... .............. .. .. ................ .... 1:3-5 
Heater core .... . ... .... .. ... .... .. .. ... ......... ... .. .......... ............ ... . 13-4 
Hea ter-defroster service dia!-,rnosis .. .. ... ..... ......... ... .... ... . ..... ...... .. 13-4 
Hea\·y-duty drivint< .. ........... ... ............. .. ..... . .... .. ..... ......... .. ..... ..... B-8 
Hood ..... . .. .... ...... ..... .... ... .. .. ........ ... .. ............. ..... ...... .. .. . 14-11 
Hook, pin t le .. .... ............ ... ....... . 21-3 
Horns and horn relay... .. .. .. ....... ...... . ....... ............ .... ... ........... ..... :3-64 
Hubs, drive, selective . .. ...... .. .... .. ... ........ . .... .. ... .. .. 21-1 
Hydraul ic system, brakes.. .. ... .. .. .. ..... .. ... ... .... ..... . .. 9-1:3 
Hydraulic valve tappets (V-Sl . . ... .......... ...... .... .... ..... . .... .. ... ... . 1Bl4 
Hydraulic valve t appets (six-cyl l ... ....... ......... .......... ..... ... 1A-14 

Iden tification, V-8 engine.. .......... ... ..... ...... .. ....... ......... ... .. ... l B-1 
Identification, six-cylinder engine .. .. ... ... ...... ..... ............ .. ... ........ 1A-1 
Identificat ion , vehicle ... ....... .. ........... .... ..... ... ... ..... ... . A-1 
Ignition coil ..... .... ..... ... .. .. ... ... .. .. ..... .... ...... ... .. ... .. ............... ... .. ....... 3-42 
Ign ition primary circuit tes ts .... ...... ........ ... .... ... .. .... .. .. .. ... .. .. .. .... . :3-40 
Ignition switch... . ...... .. .. ... .... ...... ...... .. ... .. .... ...... :3-52 
Ignition switch test. ..... ... ... .... ...... .... ............ ..... ............... ........ 3-55 
Ignition system . :3-39 
Ignition system .... .. .. ....... ..... .. ..... ....... .... .. ..... . .... 4A-30 
Ign ition system diagnosis and test ing .................. .... ... ... ... ......... . 3-40 
Ignition t imin g marks-six-cylinder ........... .. ..... ... ..... .... .... .. ....... 3-44 
Ign ition timing marks-v-8 .. . .. ..... .. .. ... ..... .. . .. .. .. :3-44 
Inflation pressures, ti res .. . ...... B-12 
Infrared (IR) analyzer proced ure .... .. ... .. 4A-:37 
Inspect and correct levels, fluids ... . B-3 
Inspection . clutch .. .. .. ... . ... ..... ... ... ..... . ....... ... B-9 
Inst r um ent clus ter ... .. .. .. .... .. .. ........... .. .. :3-45 
Instrument pane! .... ............ .. 18-1 
Intake and exhaus t manifo lds (s ix-evi l ... ..... ... .... .. lA-10 
Intake manifold (\'-8J ......... ... .. · lB-10 
Intake manifold torque seq (six-c~·ll .. lA- 11 
Inter ior t rim care ........ B-10 
Inter mediate steeri ng shaft . ... .... ... .. ..... 11-2 

Key coding template .... 
Keys and locks 

Leaf spring application chart 
License plate ligh t ...... . 
Lighting systt'rn ....... .... .......... .. ... . 
Linkage, stet!ring 
Liquid check vain~ ..... 
Lockout device, Quadra-Trac .. 
Locks and keys . 
Lower ball joint. 
Lube change-all models 
Lubricat ion chart . body 
Lubrication chart, chassis ........ . 

K 

L 

.. A-4 
A-4 

12-6 
:3-60 
;3-55 

... ... 11-25 
. ..... 4A-l7 

············· ... ..... ...... 8-10 
.. ...... ... ........ A~4 

.. ... ........ ... .... ........ 10-6 
.. ........... ... ....... .. ... B-6 

B-3 

Lubrication double cardan joint ... ... . .... .... ............... . 
B-:3 
B-6 

Lubrication single eardan joints.. ...... . .. ... ....... .. 
Lubrication system (six-cyiJ ... ..... ......... ..... .. .. ................. . 

B-6 
lA-2 
lB-2 Lubrication s:>stem, V -8 engine . 

Lu brieation . Quad ra-Trae 
Lubrication. axle differentials. 

8- 11 
. ... . . B-6 

www.cargeek.ir

www.cargeek.ir

http://www.cargeek.ir/
http://www.cargeek.ir/


ALPHABETICAL INDEX--------------------- ,.. 
Lubrication, axle different ials ..... ........ .. ......... . . .. ... .... B-8 Panels, door trim ....... .. ..... .... ................. .. . ... ........ .. . 15-1 
Lubrication, axles .. . ....... .. ...... .. ....... .. .... ... .. .. ...... ... ......... . ... 10-19 Panels , rear quarter.... . ............ .... ... ...... ... .. 14-7 
Lubrication, front wheel bearings... ... ............. .. .. ........... B-7 Parking brake adjustment.. .. .. ............. 8-:{0 
Lubrication, linkage pivot points.. .. B-6 Pinion angle specifica t ions . 10--l 
Lubrication, off-high way operation .... .. ....... .. ..... ... ... .... B-8 Pinion marking chart.... . . .. ..... .. .... 10-1 6 
Lubrication, prop shafts.. ..... B-6 Pintle hook . ............. .... .... . ..... .. .. .. .. .... .. ............. .. ........ 21-3 
Lu brication, sleeve yokes (spl ines) ......... .. ... ..... .. ... .. .. .. ........... .... B-6 Piston fitting (V-81 . .. .. ... . ....... .. . .. ................ lB-26 
Lubrication, steering gear won-power ).. ... ...... B-7 Piston pins (V-81 ..... ... ..... ... ..... .. ... .... ..... ...... ... lB-27 
Lubrica t ion, steering lin kage..... .. ... . .. ........ .. ... B-7 P iston pin ::; ( six-cyi 1 .. .... .. .... ....... .. .. ........... .. .... . 1 A-27 
Luggage rack ........ ... ....... .... .. ..... ..... ... .. .... ... ..... ... ......... .. .. .. 16-5 Piston rings (V -8 J . .. ... ........ .. . . ... .. ..... .... .•• lB-28 

P iston r ings (s ix-C"yll ....... .... .. .... .... . ...... . ....... lA-26 

M Pistons (V-8) .... .. ......... .... . .... .. ....... .. .. .... ..... .......... .. 18-26 
Pistons (six-cyl l .. ........... ... .. .. .... .. .. lA -26 

Mag-;:.etic cl utch troubleshooting .. ..... .. .. ....... .... ... ............... ... .. lilA-17 P ivoting vent window ... . ..... ..... .. ... . 15-t) 
Magnet ic clutch , air conditioner .... ... .......... .... .... .... ... ............ .. 13A-15 Power brake un its.... .. ... .. .. .. . .. .. .. ... .... ... .... .. .......... ..... 9-1:3 
Main bearing chart (V-8) .. ............ .. .... .. ... .. ...... .. .... ............ .. ..... lB-30 Power brakes. sen·ice diagnos is .. .. .... .... .. ........ 9-1 
Main bearing fit ting chart (six-cyl i .... .. .. ... .... .. .... .......... ..... ... ... lA -:~0 Power flex fan .. .. .............. . .. ...... ......... ..... .... 2-:3 
Main tenance .. .... ... .. .. .. ........ ... ... ... . . ........ ... .. .. .. B-1 Power steering.. .. ... .. .. ..... ....... .......... .. .. ....... ... ... .. . ... .......... .... 11-29 
Maintt~n ance inspection chart , brakes .... ... ... .. .. .. .. .. ..... .. .. .. B-8 Power steering gear service .... ...... .... ... ... ... ........ ...... .......... .. .. ... .. 11-:m 
Maintenance sch edule, mechanical. .. ...... .. .... .. ............. .. ..... ......... .. . B-2 Power steering gear specificat ions ... ..... ... ........ .. .... ..... .. ....... .. .... 11-52 
Main tenance services, nonscheduled .... .... .... ......... B-8 Power steering ma intenance ........ ........ ...... ........ ... ................ .. B-4 
Maintenance, em ission control ...... .......... .. ...... ......... .. . ·iA-29 Power steering maintenance .. ..... ........ .. ... ....... .. ..... 11 -89 
Maintenance, power steering .... ... .. ... ... .... ....... .. 11-:39 Power steering pump ...... ....... .......... .... ................ .. .. ... ......... n .. t8 
Maintenance, rad ia tor.. .... ................... .. .. ... .. ....... .. ..... .... .. .. .... .. .. 2-14 Power steering pump s pecifications.. ........ ... .... .. .. .. ................ 11-52 
Main tenance, tires...... .. ............. .. ..... ... ... ...... . ............ .. ... .. ..... . .. B-9 Power steering service diagnosis.. .. .. .. .. .... .. ....... .. .. ... .... 11-36 
Manu al s teering gear ...... .... .......... ...... .. ..... .. ........ .. ... ..... ...... .... .. 11-18 Power train combinations ...... .. ... .. .. ... .... .. .. .... ... . . .... .. A -8 
Manual steering gear adjustments ..... . .. .. ..... ... .. .... ... ... .. ... .... .. .. 11-24 Power un it se rvice .. ...... .... ..... .. ... ... ..... .. ... .. .... .. .. .. ...... ..... .. .... 9-14 
Manual steering gear specifications ........ .. .... .. ... .. .. .. ..... ....... ....... 11-53 Power unit serv ice diagnosis ...... .. .... ..... .. .. .... .. .... ....... . . 9-2 
Manu al steering ser vice diagnosis.... .. .... . .. .... ....... .. .. ......... ... 11-18 Propeller shafts .. .. ..... .. .. ......... ........ .... ..... ... .... .. .. . ...... ... . ... 10-1 
Manu al trans transfer case main tenance .... .. .... ... .......... .. .. .. .... .... . B-5 Propeller shaf ts .... .... .. ... .. ... ... .. .... ... .... ...... 10-24 
Manual trans mission service diagnosis.. .... . .. ....... .... ......... ... 6-1 Propelle r shafts lubrication . . .. .. ... .. .. .. .... .. .... ... B-fi 
Manual transmission tools .......... . . ....... ...... .. .. .......... ... .... ... .. 6-17 Pump, fuel .. .... ...... ..... .. 4-:3 
Manu al trans missions ... ..... .. .... .. .. ........ .... .. .. ...... .. ... ..... ..... .. .. .... 6-1 P um p, power steering.. . ... .. .. .. .... .... .. .... .. .. .... .. ... .. ..... ... 11 -48 
Master cy linder .. ..... .. ..... .. .... .. ........... ... .. ..... .... .. .. .. .. ... .... ... .. .. ..... 9-15 
Master cylinder.. ... .... ..... ..... .. ...... ... .. .... 9-17 
Mechanical maintenance sched ule ....... .. ....... .......... ...... ..... ... .. ..... . B-2 Q 
Metric measure.. .. . .... ... ... .... .. ..... .. ...... .... .... ... ... A-4 Quadra-Trac .. . ...... ... .. ..... ... ... .. .. .. ... .. 8- 10 
Metric system . . .. .... ... .. ... .. .. .. .. ............. ... ... .. ... ... .. A-5 Quadra-Trac lockout device ... ....... ..... .. .... ...... ... .. .... 8-10 
Model YF carburetor ca librations .. .... .. .... .. ... .. .. .. .. ...... . 4-16 Quadra-Trac lubrication .. ... .... .... ... ....... ...... 8-11 
Model 20 transfer case .. . ... .. .. .. ... ..... ... .. ...... ... ... .. ....... 8-1 Quadra-Trac reduction un it ..... ........... ..... K-13 
Model 20 transfer case specifications .. .. .. .... ..... .. .... .... ....... .. 8- 10 Quadra-Trac specifications .. ....... ..... .. .. ........ ..... ... .... .. 8-28 
Model 2100 carburetor calibrations ....... ... .. .. ... . .. ........ ....... .. ..... 4-29 Quadra-Trac torque specifications ............. .... .. .. .. ......... ... .. ......... K- 28 
Model 30 front axle specifications .... .. ... ..... ..... .. ..... . 10-25 Quadra-Trac tran sfer case co mpon ents H-1!1 
Model 4300 carburetor calibr at ions .............. .... ... ....... 4-43 Quadra-Trac transfer case main t(;'nan ce ... ..... ... .. ..... .... . B-5 
Model 44 ax le specifications ..... .. .... .. .. ... 10-25 
Model 44F s teerin g knuckle assembly ...... 10-5 
Model 60 ax le specifications ..... 10-25 R 
ModeiT-14A 3-speed t rans 6-3 
ModelT-15A 3-speed trans .... .. .. ... ..... .......... .. ... .. .. .... .... .. fi -8 

Rack, luggage ..... ... ....... ........ .. ...... . ln-5 
Rad iator.. ...... .. .. .. .. .... .. 2-4 

ModelT-18 4-speed transmission .... .... ... .. ... .. .. .. .. .. ..... 6-9 
Mud and snow tires........ ...... ... .. .... ...... .. .. .... ... .. ... .... ...... ..... B-9 

Radiator cap. ........... ...... .. ..... .. .. . .. ... .. 2-:) 
Radiator cap test . .. ...... ... .. ... .. . 2-12 

N 
Radiator grill es.... 14-8 
Radiator maintenance. ...... .. .... .. .. ..... 2-J .J 

);onscheduled maintenance serv ices ..... .. .... ... . . .. .... B-8 
Radio .... ... ... . ........... ....... . . .. ...... .... .... .. :l-6:) 
Radio antenna.. .. .... .. .. ....... ... .. .. ..... .. ... .. . .. ........ .. .. . ;J.7:J 

0 
Radio bulb replacemen t.. . .. .... .... .... .... ............ .. .. :3-72 
Radio noise diagnosis.. .. .. .. . .......... .... .. ... .... ................ . :5-68 
Radio reception characteristics .... . ......... ... . .. ....... ...... :3-67 

Oil change, en gine ... .... .. . .. .. ,.... ... .. ...... ... .. ....... ... . .. .. .... .. .. ..... .. .. B-1 Rear ax le ......... .... .. .. .. .. . .. ............. . 10-9 
Oil cooler . ............ .... .. ... . ... .... .. .. .... .... .. ... .... .. ..... 2-16 Rear door glass .. .. ... ........ .... ... .. .... .. . .. . .. .. .. ........ ..... .... ..... ..... 15-4 
Oil f ilter (V-81 . .... ...... . ...... .. .. ......... ... .... .... ...... ... ............... ... .... lB-21 
Oil filter tsix-cyl l.... ......... ............ .... . .. .. ... . ....... ... ... .. .. 1A-21 

Rear door vent assembly...... ......................................... .. . 15-:) 
Rear door window regulator.... ............. ............... ... .. .. .. ...... l?i-6 

Oil f ilter maintenance ... ...... ............ ... .. ....... .... . .. .. B-4 Rear ma in bearing oil seal (\'-8) .. ...... .. .... ..... ........ .... ... ......... .. 18-22 
Oi l pan (V-Si. ... .... ...... .. ..... .. .. . .... ........ . lB-20 
Oi l pan (six-cyl ) .... ....... ... .... ......... . .. .. .... ... ........ ....... ......... lA-20 

Rear main bearing oil seal (six-<· yl i .... .. ... ... ..... .. ... . lA-22 
Rear quarter panels ....................... ..... ..... ... .. ......... . .... ...... ..... l-1-7 

Oil pressure rel ief valve (\'-8l ............ .. .. ..... .............. ........ ..... .... lB-21 Rear quarter trim panel ...................... ................ .. ... .................... 15-6 
Oil pump (V-81 ........................... .. ....... .................... ................. JB-21 Rear seat assemblies ......... .... .. .... ....... ........ .. ...... 19-1 
Oil pump ( six-c;;i 1 ....... ..... .. ... ... ... .... .. .. .. .. .. ....... . .... .... .. .. .... .. .. ... lA-21 Rear servo. au to trans........ .. .. . .. . .. .. .. .. ... 7 -:.n 
Oil pump, auto trans .. .... ... .. ... ........ .. .. .... ........ .... ............. ... . ...... . 7-:Ja 
Oil quality , en gine ................. ..................... ... ... .... ...... .. .... .............. . B-1 

Rear step bu rnper ................ . .. ..... ...... .... ... .. ......... 21-;3 
Rear \' iew mirror bracket .... .. ........... ................. .. .. ...................... 17-:3 

Oversize or undersize compnts ts i x -c~· l I .. ................... .. ......... ........ lA-2 Rear wheel bearing........ .. .......... ....... .... 9-41 
Rear window .. .. .. .. .... ....... . . ... ....... ..... .. . .. .... ..... .... ... ............. 17 --t 

p Reduction unit com pon en ts .... .. .... ....... . 8-1·1 
Reduction uni t shift cable adjustment ... .. ..... 8-11 

PCV s~·swm ... .. ........... ....... .. . .. .. ............ ...... . .. .. .. ... ... .... 4A-18 Reduction unit, Quadra-Trac ........ . ....... .. .............. ... ................. 8-13 
PCV \·al\'e flow chart.... ...... ........ .. ........ .. .. 4A-20 Refrigerant safety precau tions .. .......... ... . V1A-5 
PCV ,·alve tes t . . .. ......... ... .. .... ......... ... ............ .. . 4A-19 Refrigeration cyci t> ....... .. ....... .. . .. .... ....... ..... .. ....... .. J:lA --1 
Paint opt ion number ..... ..... .. .......... .. .......... A<J Roeker arm assembl~·i \'-8! .. !B-8 
Panels ............... ................ .... ............ 14-7 Rocker arms and shaft assemble· (six-cyl! ...... lA -8 
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Test, cooling system pressure....... ... ... . ............... .. .. .. .. . .. ..... 2-10 
Test, distri butor res istance.. .. ... ........... .................. .. .. . 4A-35 
TPst, diverter ...... ........ ... ............... ..... . .... .. ........ .... 4A-10 
Test. electric assist choke .......... ............. . .. ..... ............ 4A-16 
Test, exhaust back-pressure sensor .......... .. ................................ -IA-15 
Test, fuel pu rn p .. .. . . .... ... .. .. . . .. .. .. .. .. .. . ........ .... ............... ........ 4-3 
Test, ignition primary circu it ................. . .. ... ........ .. .. . . .. 8-40 
Test , ignition switch . .............. .. .. .... ......... .... . .. ..... :3-55 
Test, ignition system . ..... ... ................ .. . .. .... .......... . . ..... . 8-40 
Test, radiator cap .. ........... ....... ............. ... .. 2-12 
Test, spark CTO ... . .... ....... .. ...... .. .......... ... ............. ... .............. 4A-29 
Test. starter cable ....................... ..... ................ ........ ...... ... ........ . 3-38 
Test. starter motor current draw. ........ ..... ................ :3-30 
Test, starter motor no- load .... ........... . ... ................ . 3-8 1 
Test, starter solenoid . .. ......... .. .... :3-:38 
Test, temp gauge sending unit .... . ........ .......... . 2- 12 
Test, temperature gauge... ... ................ . .... ........ .. .... ... ..... 2-12 
Test, thermostat.................... .. .... ............ ... ... ... ...................... 2-1 0 
Test, voltage regulator ............ .... . .......... .... .... ... .. .. . ...... ..... ... 3-2:3 
Test, voltage rej.,TU lator .. ................ ........ .. .. ......... ...... .. ... .......... ;3-27 
Tes t, water pump. .... . .... ......... .. .... .............. ... .... . 2-lO 
Test, wheel bearin gs .. ... ..... ............ .. .. .... 10-2 
Testing, axles ........ .. . .. ............... .. .... ... ...... 10-2 
Tests, cool ing system diagnosis .. ........ .. ..... .. .. .. ...... . 2-9 
Th ermal vacuum switch (TVS) ........ ..... .... ... ..... .... .. .. .... .. .......... 4A-24 
Thermostat rat ing..... .. . .. ......... ..... ..... ........ .. .......... .. ....... .. 2-10 
Thermostat test.......... .. .............. ... ... ... . ... ... ..... ............ .. . 2-10 
Thermostat, air conditioning .. .. ... .............. ... .. ...... ... ... ...... ...... 18A-20 
Thermostat, cooling system... . ... ... .. ............... .. .... 2-:3 
Thermostatic switch modulation chart . . ......... .. ... ... . 4A-l6 
Throwout release bearing...... ... ... .... .. ... ... . .. .... .... .. ....... .. 5-4 
Tie rod, steering................. .. ...... .. .. ......... .. ............... ..... ... .... . 11-26 
Timing chain (V-8) ......... . .... .. . ....... .......... ......... lB-17 
Timing chain (six-cylj . ....... .. .... ............ .... ...... ......... .. lA-17 
Timing chain cover (V-8 ).. ....... ...... .. .. ... ..... .. ... ............. lB-16 
Timing chain cover (six-cyl) .. ........ ... .. .. .. .. .................. .. lA-16 
Tire condi t ion ......... .. .. ........ .. ...... B-9 
Tire inflation pressu re chart. .. ....... .. ...... ... ........ .. .. ...... .. .. .. .. 9-44 
Tire inflation pressu res . ... ................... .. .................... .. .... .... ...... B-12 
Tire service . .. . ..... .. .. . .... .. . .... .. . .. . .. . ... .. ..... .. .. . .. .. .. . .. ... . . . ... .. .. 9-42 
Tires, maintenance :.. ..... ....... ... .. .... ... ........ ...... ............... . B-9 
Tires, mud and snow . .. ............ . .... .. .... ... ......... ... .. .. ..... . B-9 
Toe-in, front wheel .... .. ... .... ... .. . .. .... 11-27 
Tools, (V-8)... ........ .. .. ...... .. .. ....... ............. ... .. lB-:38 
Tools, Quad ra-Trac ...... ........... . ...... .... .... .. ............. ... .... 8-28 
Tools, automatic transmission ............. .. .. ........ .. .......... . .. . 7-56 
Too ls , axle and prop shaft... .... ..................... !0-26 
Tools, brakes and wheels . .. ........ .......... fl -45 
Tools, carburetor .... . ... ....... ... .... .. ... . .. ..... .. ........ ... 4-45 
Tools, clutch .... .......... .. .. .. ... .. .. ... .... .. ... ... :3- 10 
Tools, electr ical .. .. . .... ...... . :3-77 
Tools, manual t ransm issions .. .. .................... 6- 17 
Tools, six-cyl engine ........ ......... . ..... ... .. .. .. ...... ... ............... 1A-34 
Tools, tran sfer case.. .... ............ .. ... .... .. ............. ........ .. ......... 8-28 
Torque converter , auto trans ... .. ..... ... ... ............. 7-47 
Torque specifications (V-8 ) ....... ....... ... ... . ........... . .. .. .. .. .... lB-86 
Torque specifications, Quadra-Trac .... .......... ... ........ .......... 8-28 
Torque specifications, auto trans ... ......... . .... ................ .. .............. 7-55 
Torque specifications, brakes and wheels.... .. ....................... 9-43 
Torque specifications, car buretors ...... ........... ... ...... ... ........... .. ...... 4-48 
Torque specifications, clutch .... ...... .. ....... ....... ....... ....... .... ...... .. .. 5-9 
Torque specifications, cool ing system ... .. .... ... ... .. .......... . .. 2- 18 
Torque specifications. electrical ........ ...... ..... ............... . .... ...... :3-77 
Torque specifications, exhaust system .. . ..... .................. ...... ...... 4-48 
Torque specifications, fuel system ..... . .............. .. ...... 4-48 
Torque specifications, six-cy! engine ......................................... lA-32 
Torque specifications, standard .............. .. .... ........ ........ ................. A-6 
Torque specifications, steering............ .. .................... .. ....... 11 -54 
Torque specifications, suspension sy:;tem . .... ............ .. ...... ... 12-6 
Torque specifications, transfer case . . . ...... .. ... ........... 8-10 
Towing instruction, auto trans .......... ............ .. ...... ..... .. . ...... ........ 7-1 
Towing instructions, manual trans .. ........................ . .... ...... 6-a 
Trac-Lok chatter . ....... ........ ... .. .... .... .. .............. .... ... .... . ... .. .. . .. . 10-3 
Trac-lok differential ................................................. . ... ............. 10-18 
Trailer towing packages........... .. ....... .................. :3-7 4 
Transfer case .. .. .. .... . . . .. .. .. .. .. .. ... . ..... 8-1 
Transfe r case shift linkage (model 201. ............... . . ..... ...... 8-9 
Transfer rase, Model 20 ............... ... . .... ... 8·1 
Transmission clutch shaft . ............... ... . ............... .. ......... <:>-<) 

Transmission installation ....... .. ......... .... .......... ........... .... ...... ........ 6-2 

,.. 
Transm iss ion removal ....... .. .. ............ . .. ... ........... ...... . 6-1 
Transmi ssion specifications ... ........... . .. ............ ..... 6-16 
Transmission, automatic.. .. ............ . .... ................. 7-1 
Transmission, 4-speed model ... ........ ... .. .. ................. ...... .. 6-9 
Transmissions, manual ........... ..... ........ ....... ................. . .. 6-1 
Tran~m i ssions, :3-speed models.. . ...... ........... . .. ... ........ .. ... 6-:) 
Trim option number .......... .. .. .. ............ . ..... .. .... .. .. ..... .. ...... ... A --t 
Trim panel, rear quarter.. .... .. .. ................ 15-6 
Trim, in terior, care of B-10 
Troubleshooting air cond mag clutch ....... .. .... ......... .............. l:M -17 
Troubleshooting air cond system... . . .............. .. .......... l:)A-lt:i 
Tune-up , complete precisio n ........ .. .... ........ .... .......... ......... .... B-8 
Tuneup specifications. .. .... . ......... .... .. ........... .tA-·1:) 
Tu rning angle adjustment..... . .. .......... . l(Hl 

u 
Unive rsal joint service. .. ..... ........... .... ...................... .. ... 10-2-1 
Universal joints . .. ........... ..... ... .... .................... .. ........... .. ....... 10-24 
tipper ball joint ....... ..... ... .. .. ... ....... ........... .. .. .... ........ .............. . 10-6 

v 
VAM systems ... .. .. ....... .. ..... .. .... ........... . 
\'AM test.. .. 
VTM system . 
V-8 engine ...... 
V -8 engi ne specifications . 
V-8 en gine tools .. . 
Vacuum throttle modul ating system (VTM J .... .. ......... ....... . 
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Valve guides (six-cyll ......................... .. .. . ...... ... .. .. .. ... .. 
Valve seat ref acing (V-8) 
Valve spring installation (six-cyl J .. .... .......... . 
Valve spring removal (six-cyi) .... . . 
Valve spring tension test (V-8) ........... ... .. 
Valve spring tension test (six-cyl) .... .. 
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l B-10 
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IB-9 
Valve spr ing-stem oi l seal (six-c.dl ... . ... .. IA -fl 
Valve stem oil seal (V-8 J 
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Variable ratio power steeri ng ........... ...... . .. 
Vehicl e identification...... .. ... .. .. ...... .... .... . .. 
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Water pum p service......... .. .. .. .... ........ ... .. 2-1:1 
Water pump test....... ..... ... .. .. ... . ......... .. ...... 2-10 
Wheel alignmen t specifications. ... ...... .. ........ . ... ...... ............ 1 1 ~54 
Wheel balancing ............. ....... . . .... .. ....... ..... 9-tO 
Wheel bearing servicE>.. ........ ...... .. ....................... .. .. ............... 9-.tO 
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Window regulator, front door............... ..... .. .. .. .. .................. . 15-4 
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LIST OF ABBREVIATIONS-------------------- ,.. 
ABBREVIATIONS 

A ..... .. ..... ... Automatic I of Transmissions) kg m .... .... .... . Kilograms Metric 
ABDC ... .... .... After Bottom Dead Center kv . ..... ... .. . ... Kilo Volt(sl 
AC ... ....... .... Air Conditioning 
ac .. . ......... ... Alternating Current LAC . . . . .. ... . .. . Less Air Conditioning 

ACC ....... . ... .. Accessories lb ...... .. .. . .... Pound(s) 

AGS ...... . . . .... Air Guard System LHD •. .. . . . . . .. . Left Hand Drive 

AFR ... . . .... .... Air-Fuel-Ratio LT .... .. ... .... . Light 

ALT ... . ... . ..... Alternator 
AMC. . . . . .. .. .. American Motors Corporation 
amp .... . .. . ... .. Ampere 
API. . . . ..... ... . American Petroleum Institute 
ATDC ... ..... ... After Top Dead Center 
AUTO .... . . .. .... Automatic 

M . . .. ...... ..... Manual 
man .. . . .. ... .. . .. Manual 
max ... ... . . ...... Maximum 
met ... . . .. . . . . . .. Metallic 
mfd . ... .. . . .. . .. Microfarad 
min . .......... ... Minimum 

B .. . ..... . ... ... Battery mph .. . .... .. . . . . Miles Per Hour 
bat .... .. .. ..... . Battery 
BBDC ... ... .. .. . Before Bottom Dead Center N ... . .. . ... . .. .. Neutral 

BC .. .. . . .. .. .... Bolt Circle (of Wheels) NA .... . .... . . ... Not Available 

blk ...... .. . . .... Black NOx .. . ......... . Oxides of Nitrogen 
BTDC . . ...... ... Before Top Dead Center no .. . . ....... .. .. Number(sl 

C ... . ...... . .... Centrigrade 0 ..... ...... . . . . Optional 
CARB .... . .. . . . . Carburetor OD . ... .. . . . .. . . . Outside Diameter 
CCW ... .. ... .. .. Counterclockwise OHV .... . ..... . . Over·Head Yalve(s) 
cfh . .... ... .. . ... Cubic Feet Per Hour opt .. . . . . . ... . . .. Optional 
·cfm .. .... . . . ..... Cuhic Feet Per Minute OS . .. ... ... .... . Oversize 
CID . ...... ..... Cubic Inch Displacement 
CL. . . . .. . . .. . ... Center Line P ........ . .... .. Park 
comp . . ..... .. .. . Compression pass .... . ... ..... . Passenger(s) 
conn .. ...... . .. .. Connector PCV. . . . . . Pos itive Crankcase Ventilation 
CVR. .. ..... .... . Constant Voltage Regulator POS ..... ... . .... Positive 
CW .. .. .. . . . .. ... Clockwise psi. . . . . ... . . .. . . Pounds Per Square Inch 
cyl. ... . . ... ..... Cylinder psig . .. . .... . . . . . Pounds Per Square Inch Gauge 

de ..... .. . .. ..... Direct Current QT . ... .. ..... ... Quadra-Trac (Full Time Four Wheel Drive l 
DIA .. . . . . . . . .... Diameter 
DIM .. .. .... . .. .. Dimension R .. .. . .. .... . . .. Regular 

DIST . ...... . .... Dis tributor rev . . . .. . .. ... . . . Revolution( s ), Reverse, Revision 

DR ... .... . . ..... Door RHD .. ... . . ... . . Right Hand Drive 
rpm. . ... . . .... . Revolutions Per Minute 

EGR .... . . . ...... Exhaust Gas Recirculation 
EOS ... .... . . . . .. Engine Oil Supplement 
EI. . . .... . . ... .. Exhaust-Intake 
EPA . ... . . .. . . .. . Environmental Protection Agency 
EXH . .. ... .. .. . . Exhaust 

S. . . .. . . . . .... Standard 
SAE . . .... . . . . . .. Society of Automotive Engineers 
SSR&O. . . . Special Sales Request and Order (Number) 
std . .. ........ .. . Standard 

F . . .......... ... Fahrenheit SW .. . . . ..... . .. . Switch 
FEC .. ..... . .. ... Fuel Evaporative Control 
Fig.. . .... . . . .. . Figure(s) 
ft·lb . . . . ... . ... .. Foot-Pound(s ) 

TAC . . . . ...... . . . Thermostatically Controlled Air Cleaner 
TCS . . ..... . .. . .. Transmission Controlled Spark System 
TDS . .. . . . ... .. . . Top Dead Center 

GAWR. . . . .. . .... Gross Axle Weight Rating TC. . . . . . . . . ... . Transfer Case 
gpm ... .. . . . . . ... Gallons Per Minute Trans ... . .... .... Transmission 
grn .. . . . ...... .. Green TR ... ... . ... ... . Tracer 
GVW . . .... . ..... Gross Vehicle Weight TVS ... . ...... ... Therm al Vacuum Switch 
GVWR . ... . . . . ... Gross Vehicle Weight Rating 

US .... . . . . ... . .. Undersize 
HD ......... . .. . . Heavy Duty 
HG .... ..... . ... . Mercury (Inches of) V .... .. . . . ... .. . Venturi 

HT. . . . . . . . . . . . . . High Tension 
HR .. .... . . .... H our(sl 
Hz . . ... ..... .... Hertz (electrical cycles per second ) 

V . . . . . . . . . ..... Yolt(s) 
VAC ... . ... . . ... Vacuum 
VAT . . . ..... . . ... Volts· Amperes· Tester 
YIN . . . . ... . . .. .. Vehicle Identification Number 

IE .. ... .. .. . .. . . I ntake-Exhaust 
ign . .... .. . .... .. Ignition w ..... . .. . . ..... With 
ID ... .. ..... .. .. Inside Diameter WB ...... .... . . . Wheel Base 
In-Lb . . . . . . . . . . . Inch·Pound(s) wl ... ... .. . .... With 
in .. .. . ........ . .. Inch W I AC .. .. . . . .... With Air Conditioning 
IR ...... .. . .... . Infrared W IT . .... .... ... . Wire Tracer 
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1/64 

1/32 

3/64 

1/16 

5/64 

3/32 

7/64 

1/8 

9/64 

5/32 

11/64 

3/16 

13/64 

7/32 

15/64 

1/4 

17/64 

9/32 

19/64 

5/16 

21/64 

11/32 

23/64 

3/8 

25/64 

23/32 

27/64 

7/16 

1 

31/64 

1/2 

DECIMAL EQUIVALENTS 

........ . .. .. . .. . "* .. *. 

" ... " .... . ... 
. . . . • .. .. ;<. ..... 

" .. * ..... . .. ,. . . . . . . . " 

• * •• . . . ~ . .. . . . . . . 
... . . . . . . .. . . . 
. . .. .. . . ... . .. . . . . 
. . ........ . .. . . . 

. . . .. . . . ... . . . .. 

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

.......... . . . . . .. 

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

. . . . . . . . .. .. . . . . 

. . . . . . . . . . . . . . .. 
. . . . . . . . . . . .... 

. . . . . . . . . . . . .. . . 
. . . . . . . ... 

. . . . . . ... . . . . 
. . . . .. . . 

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

. . . . . . . . . . ...... 

"." .. . . ... . . 
. . . . . . . . - . . . ~ " . 
. . .. . . . . . .......... 
. . . . . . . .. . . . .. 

. . . . . . . . . " . ~ . " . . . 
.. .. ~ . . . . . ~ . . . . . . . ~ 

... 
• * ~ • • ~ .. ~ • .. . ~ ~ . . 

. . . ~ ~ • <- • • • " . . ~ . 
. . . . . ~ . . ~ " . • " •• * •• 

.015625 

.3125 

.046875 

.0625 

.078125 

.09375 

.109375 

.125 

.140625 

.15625 

.171875 

.1875 

.203125 

.21875 

.234375 

.25 

.265625 

.28125 

.296875 

.3125 

.328125 

.34375 

.359375 

.375 

.390625 

.40625 

.421875 

.4375 

.484375 

.5 

33/64 . . . . . . . . . . . . . . . . . . .515625 

17/32 ................... 53125 

35/64 . . . . . . . . . . . . . . . . . . .546875 

9/16 ......... . ......... 5625 

37/64 ................... 578125 

19/32 ................... 59375 

39/64 . . . . . . . . . . . . . . . . . . .609375 

5/8 ................... 625 

41 /64 . . . . . . . . . . . . . . . . . . .640625 

21/32 ................... 65625 

43/64 ................... 671875 

11/16 ................... 6875 

45/64 ................... 703125 

23/32 .......... . ........ 71875 

47/64 ................... 734375 

3/4 ................... 75 

49/64 . . . . . . . . . . . . . . . . . . . 765625 

25/32 . . . . . . . . . . . . . . . . . . . 78125 

51/64 ................... 796875 

13/16 ................... 8125 

53/64 . . . . . . . . . . . . . . . . . . .828125 

27/32 . . . . . . . . . . . . . . . . . . .84375 

55/64 . . . . . . . . . . . . . . . . . . .859375 

7/8 ................... 875 

57/64 . . . . . . . . . . . . . . . . . . .890625 

29/32 . . . . . . . . . . . . . . . . . . .90625 

59/64 ................... 921875 

15/16 ................. . 

61/64 . . . . . . . . . . . . . . 25 

31 .... . ... . ....... . 

63/64 . . . . . . . . . . . . . . . . .984375 

1 . . . . . . . . .. ...... . 
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GAGES 

GAGE NO. U.S. STANDARD GAGE AMERICAN WIRE orB & S GAGE 
Approx. Thickness-Inches Thickness~lnches 

0000000 0.490 
000000 .460 0.5800 
00000 .429 .5165 
0000 .398 .4600 
000 .368 .4096 
00 .337 .3648 
0 .306 .3248 

1 .2757 .2893 
2 .2604 .2576 
3 .2451 .2294 
4 .2298 .2043 
5 .2145 .1819 
6 .1991 .1620 
7 .1838 .1443 
8 .1685 .1285 
9 .1532 .1144 

10 .1379 .1019 
11 .1225 .0907 
12 .1072 .0808 
13 .0919 .0720 
14 .0766 .0641 
15 .0689 .0571 
16 .0613 .0508 
17 .0551 .0453 
18 .0490 .0403 
19 .0429 .0359 
20 .0368 .0320 
21 .0337 .0285 
22 .0306 .0253 
23 .0276 .0226 
24 .0245 .0201 
25 .0214 .0179 
26 .0184 .0159 
27 .0169 .0142 
28 .0153 .0126 
29 .0138 .0113 
30 .0123 .0100 
31 .0107 .00893 
32 .0100 .00795 
33 .0092 .00708 
34 .0084 .00630 
35 .0077 .00561 
36 .0069 .00500 
37 .0065 .00445 
38 .0061 .00397 
39 .0057 .00353 
40 .0054 .00314 
41 .0052 
42 .0050 
43 .0048 
44 .0046 
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WEIGHTS AND MEASUR ES 

LINEAR MEASUR E 

1/ 12 f oot (ft. ) .. ... ... ... . . ... . = 1 inch (in.) 

12 inches . . . . . . . . . . . . . . . . . . . . . . = 1 f oot 

3 feet . . . . . . . . . . . . . . . . . = 1 yard ( 1 yd. ) 

AREA MEASURE 

1/ 144 square foot (sq. ft.) . . = 1 square inch (sq. in.) 

144 square inches ........ .. ... = 1 square foot 

9 square feet .. .. ... ... = 1 square yard (sq. yd.) 

LIQUID MEASURE 

1/ 16 pint (pt.) .. ... . .. . ... ... = 1 ou nce (oz.) 

1 pint . . ... .. . . . .. . . . . .. . . . . = 16 ou nces 

2 pints ... .. .. . .. . . = 1 quart (qt. ) = 32 ounces 

4 quarts . . . . . . . . . . . . . . . . . . . = 1 gallon (gal.) 

31 % gallons . .... . . . .. .. .. . .. = 1 barrel (bbl.) 

DRY MEASURE 

1/ 2 quart (qt.) . . . . . . . . . . . . . . . . = 1 pint (pt.) 

2 pints ... . .. . ... . .. . . .. . . . = 1 quart (qt.) 

8 quarts . ..... . . ........... . = 1 peck (pk.) 

4 pecks . .. ..... . ..... .. .. . . = 1 bushel (bu.) 

105 quarts . . .. . . . . . . . . ... . . .. . . = 1 barre l 

CUBIC MEASURE 

1, 728 cubic inches . . . . . . . . . . . . = 1 cubic foot 

27 cubic feet ... . ..... .. .. .. . = 1 cubic yard 

COMMON WE IGHT 

16 ounces . . ...... . . .. .. . ...... = 1 pound 

100 pounds . ... . . ... = 1 hundred we ight (cwt. ) 

2000 pounds . . . . . . . . . . . . . . . . . . . . . = 1 ton 

COMMON U.S.A. EQUIVALENTS 

LENGTH 

inch . . . . . .. .. .. . . .. . = 25.4001 millimeters 

1 mi llimeter .. . . . . . . . .. . .. . = 0.03937 inches 

1 foot . . . . . . .. ... ... . ... = 0.304801 meters 

1 meter . . . . . . . . . . . . . . . . . . .. = 3. 28083 feet 

1 yard . . .. . . .. . . ... . . . . . = 9.914402 meters 

1 meter . . . .. . ..... . . ... . . = 1.093611 yards 

1 mi le ..... . . .. . . . . . . = 1.609347 k ilometers 

1 kilometer . . . . . .. . ... . ... . = 0.621 370 m iles 

LIQUID CAPACITY 

1 quart . . . .. . . . .. .. . . . . . . . = 0.94633 liters 

1 liter . . . . . ... . . . .. . . . .. .. = 1.05671 quarts 

1 gallon . . . . . .. . .. .. .. .. . . . = 3.78533 1iters 

liter . . .... .. . . . .. . .. . . . = 0.26418 gallons 

DR Y CAPACITY 

1 quart ....... . .......... . . = 1.1012 liters 

1 liter ............ . ..... . . = 0.9081 quart s 

1 peck ........ . .. . ... . .. . ... = 8.8 10 liters 

1 I iter . . ... . .. . .. . ... . .... = 0.11351 pecks 
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• 
I 
I 
: READER'S COMMENTS 

I 
I Jeep Corporation maintains a continuous effort to improve the quality and usefulness 
I of its publications. To do this effectively we need user feedback- your critical 
I evaluation of this manual. 

I Please comment on this manual's completeness, accuracy, organization, usability and 
: readability. 

I 
I 
I 

' I I 
I 

' I 
I 
I Did you find errors in this manual? ------------------
1 

' I I 
' ' 1 How can this manual be improved? ------------------

1 
~ I 
:' 81 

' ' I 
I 

' ' I I 
I 

' I 
' 

Please describe your position. ----------- ----------

Name _____________ Organization -----------

Street _____________ Department -----------

City ________ ___ State ________ Zip------
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• 

' ' ' ' ' ' ' ' ' ' I 
I 

' ' ' , .._,.__.._.. __ ._.. ..... ._.._. ______ Fold Here ____ .__ _________ ._......, ' 

......... __ ._.. ______ Do Not Tear - Fold Here and Staple------.----.----...J 

BUSINESS REPLY MAIL 
N o Postage Stamp Necessary if Mailed in the Un ited States 

~ Postage will be paid by -

JEEP CORPORATION 
14250 PLYMOUTH ROAD 
DETROIT, MICHIGAN 48232 

ATIENTION: SERVICE COMMUNICATIONS 

First Class 

PERMIT 

No. 1117 

Detroit , Mich. 

I 

' I 
' ' ' I 
' ' ' ' ' ' ' ' ' ' ' I I 
' ' • 
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