TECHNICAL

SERVICE

MANUAL

[4
!




FOREWORD

All information and specifications in this manual are based on the latest data avail-
able at the time of publication. Jeep Corporation reserves the right to discontinue
models and change specifications or design without notice or incurring obligation.

Trade names mentioned in this manual are for convenience only and are not intend-
ed to be a recommendation to use a specific brand of product. They are indicative of

)

)

a class or type and may be substituted by an equivalent product.

Proper service and repair are essential to the safe and reliable operation of a motor
vehicle. This manual contains recommended methods for performing proper service
and repair. Use of improper methods could cause personal injury and render the
vehicle unsafe. ¥

Detailed descriptions of standard workshop safety procedures are not included in
this manual. This manual does contain WARNINGS for some service procedures that
could cause personal injury, and CAUTIONS for some procedures that could damage
the vehicle or its components. Please understand that these WARNINGS and CAU-
TIONS do not cover all conceivable ways which service might be done or all possible
hazardous consequences of each conceivable way. Anyone using service procedures
or tools (whether or not recommended by Jeep Corporation) must satisfy himself that
neither personal nor vehicle safety will be jeopardized by the procedures or tools
selected.

Jeep, CJ, Scrambler; Cherokee, and Wagoneer are registered trademarks of Jeep Corporation.

71* , AMC are registered trademarks of American Motors Corporation.

In Canada, American Motors (Canada) Inc. is a licensed user.
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HOW TO USE THIS MANUAL

Organization

This manual is divided into three major parts: Part
1—Power Plant, Part 2—Chassis and Part 3—Body.
These parts are comprised of chapters pertaining to the
various topics. The Index at the front of this manual has
a locator tab for each part.

The first page of each chapter in this manual contains
a black tab in a position corresponding to the tab on the
Chapter Index page for each part. To locate a desired
chapter, simply fold back the manual slightly so that the
outside edges of the pages are exposed. Find the black
tab that aligns with the tab on the Chapter Index page
and open to the desired chapter.

Each chapter begins with an alphabetical index of
subjects. Locate the desired subject and turn to the
appropriate page. If the subject is broad, the chapter is
divided into sections and a subject index of each section
is also included. An alphabetical index of all subjects is
located at the back of this manual.

Each chapter ends with specifications, torque charts
and special tools pertinent to that chapter.

Warnings and Cautions

Detailed descriptions of standard workshop safety
procedures are not included in this manual. This manual
does contain WARNINGS for some service procedures
that could cause personal injury, and CAUTIONS for
some procedures that could damage the vehicle or its
components. Please understand that these WARNINGS
and CAUTIONS do not cover all conceivable ways which
service might be done or all possible hazardous con-
sequences of each conceivable way. Anyone using ser-
vice procedures or tools (whether or not recommended

by Jeep Corporation) must satisfy himself that neither
personal nor vehicle safety will be jeopardized by the
procedures or tools selected.

Diagnosis and Repair Simplification (DARS) Charts

In several places throughout this manual, Jeep Corpo-
ration’s new Diagnosis and Repair Simplification
(DARS) charts provide a graphic method of diagnosis
and troubleshooting through the use of pictures and
symbols.

The DARS charts are different from the ones you
have used before. They are not “go-no go” decision trees
or tables.

Condition |Possible Cause {Correction

L L |

80371A

Instead, the new DARS charts use pictures plus a few
words to help you solve a problem. . :

STEP SEQUENCE RESULT
- =z AT WGMITION WIR
\ u" TERANNAL AT COIL
R iL
L% S
Caution " d
eyl ; @ O &
s o S on
MECHANICAL
ENGINE PROBLEM
Lhod

803718



A-2 GENERAL INFORMATION

and symbols and words help guide you through each
step. . .

& L ® ® O

CHECK CONNECT OISCONNECT REPAIR OR .
REPLACE

80371C
The charts are divided into three sections: step, se-

quence and result. Always start at the first step and go
through the complete sequence from left to right.

CONNECT JmPt R
SETwELN

COn neGanive
TERMWINAL

AND GROUND

wlc’ VOLIMETER
10 COIL POITiVE
TERMINAL AND

VOLTAGE 81 TWIEN
49AN0 79 VOLTS VOLTAGE
STTWIEN ——
C9AND TOVOLTS
VOLTAGE ASOVE UNCOURLE AXD "z yoLractasove L.
svoLTs € CONNECTORS
AT CONTROL USHY
AND OISTRISUTCR vou

voLTAGE OSCORNICT AADO stLow -
3&“', INTERZERENCE CORDENSER 4asvoLTs

803710

A sequence could be checking pressure in all tires and
inflating to specified pressures. If the problem is solved,
the symbol will send you to . If the prob-
lem is not solved, the symbol will send you
through another sequence of checks which ends with a
result and tells you the next step to go to.

Work through each step of the DARS charts until the
system is repaired

. Service Diagnosis Charts

" You will also find Service Diagnosis Charts through-

out this manual. These charts list causes of specific
problems in descending order of probability. It is more
likely that a problem would result from the first listed
“possible cause” than the fourth, for instance.

Visual inspection often leads directly to the correct
solution. All service procedures should begin with a
careful visual inspection of any suspected part or
assembly.

Torque Information

Individual torque charts appear at the end of each
chapter. Torque values are expressed two ways, Set-To
and In-Use Recheck. The Set-To value is used when
assembling components. The In-Use Recheck value is
used to check pretightened items.

Refer to the Standard Torque Specifications and Cap-
screw Markings Chart in this chapter for torques not
listed in individual torque charts. Note that torque spec-
ifications given in the chart are based on use of clean
and dry threads. Reduce torque by 10 percent when
threads are lubricated with engine oil and by 20 percent
if new plated capscrews are used.

Standard Torque Specifications and Capscrew Markings Chart

SAE GRADE 1 or 2 SAE GRADE 5 SAE GRADE 8 or 7 SAE GRADE 8
(Used Infrequently) (Usod Frequently) (Used at Times) (Used Frequently)
CAPSCREW
CAPSCREW HEAD MARKINGS BODY SIZE 'ro(que Torque Topque Tuque
Inches — Thread
Ft-Lb Nm Fi-Lb Nm Fi-Lb Nm Ft-Lb Nm
Manufacturer's marks may vary. 1,4-20 5 6.7791 ) 10.8465 10 13.5582 12 16.2698
Three-{ine markings on haads -28 6 81349 10 13.5582 14 18.9815
shown below, for example, indi- ”
516-18 T 14.9140 7 23 0489 19 25.7605 2a 32.5396
cate SAE Grade S. 24 13 17,6256 19 25.7605 27 36 6071
@ @ 3/8-16 8 24,4047 3 42.0304 3 36,0078 aa 59,6560
-24 20 27.1164 35 47.4536 49 66.4351
7,16-14 28 37.9629 29 $6.4351 55 72,5700 70 945073
20 30 40,6745 55 74.5700 78 105.7538
772-13 39 52.8769 75 101.6863 85 | 1152445 | 105 142.3609
-20 a1 55.5885 85 115.2445 i 120 162.6960
91612 51 69.1467 no | 1a9.1380 | 120 | 1626960 | 155 | 210.1490
18 35 74.5700 120 | 162.6360 170 | 230.4860
SAE 10r2 SAES 5/8-11 83 112.5329 150 | 2033700 | 167 | 2264186 | 210 | 284.7180
T8 95 | 128.8027 170 | 230.2860 240 | 325.3920
3/a-10 105 | 142.3609 270 | 3660660 | 280 | 37962a0 | 375 | 508.4250
-16 15 | 1559170 205 | 399.9610 420 | 569.4360
7/8- 9 60 | 2169280 | 395 | 5355410 | a0 | 5965520 ] 605 | 820.2580
J1a 175 | 2372650 | 235 | 5897730 675 | 915.1650
~ 8 235 | 318.6130 500 | 7999220 | 660 | 8vasze0 | 910 | 1233.7780
SAEGor7 SAE 8 <14 250 | 3389500 660 | 894.8280 990 | 1342.2420
70090

i
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Torx-Head Fasteners

Various sizes of internal and external hex-lobular
(Torx) head fasteners are used as attaching hardware on
numerous components and assemblies in 1981 Jeep ve-
hicles. Due to the ever-changing usage and application
of automotive fasteners, Torx-head fasteners may not be
identified as such throughout this manual. However,
these fasteners may be removed or installed using Tool
Set J-25359-C.

Service Manual Improvements

You are encouraged to report any errors, omissions, or
recommendations for improving this publication. A
form provided for this purpose is included at the end of
this chapter.

1982 MODEL JEEP VEHICLES

CJ/Scrambler Models

Two CJ models are available for 1982: the 83.4-inch
wheelbase CJ-5, model 85, and the 93.4-inch wheelbase
CJ-7, model 87. See figures A-1 and A-2. Beyond the 10-
inch difference in wheelbase, CJ-5 and CJ-T7 differ pri-
marily in available options. CJ-7 models are available
with an automatic transmission, soft top with metal
doors, moulded hardtop and moon roof. These options
are not available on CJ-5 models.

The Renegade package continues to be offered on CJ
models for 1982. The package features “Tracker PG”
L78x15 tubeless tires mounted on 7-inch wide, styled-
steel wheels along with unique exterior and interior
trim.

The Laredo package is available on CJ models for
1982. It includes unique exterior paint and decals;
chrome front bumper, rear bumperettes, mirror heads
and arms, and body side steps; 15-inch x T-inch styled-
steel wheels with 9Rx15 “Wrangler” radial tires, and a
deluxe interior with tachometer and clock.

A new CJ-T Limited package is available for 1982. The
package features special ride components, chrome front
bumper, rear bumperettes, mirror heads and arms,
bodyside steps; 15-inch x 7-inch white styled-steel
wheels with black “Arriva” radial tires and a deluxe
interior with special carpeting and padding.

Fig. -1 CJ-5 Model

Fig. A2 CJ-7 Model
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The Scrambler is a 103.4-inch wheelbase, half-cab,
sport/utility vehicle with a truck-type cargo box at the
rear. Four body versions are available which are: a base
model with open top configuration, a fabric top model
with metal doors (fig. A-3), a fabric top model with
fabric doors, and a hardtop model with metal doors (fig.
A-4). :

The standard powertrain for Scrambler models is the
151 CID four-cylinder engine, four-speed manual trans-
mission, 3.54 ratio axles and the model 300 transfer case.
A six-cylinder engine, automatic transmission, different
ratio axles, and a Trac-Lok rear axle differential are all
available as options.

Fig. A-4  Scrambler Soft Top with Matal Doors

Cherokes Models

For 1982, three Cherokee models are offered: the base
2-door model 16, the Wide Track model 17, and the
4-door model 18. See figures A-5, A-6 and A-T.

The 2-door model 16 is a dual purpose vehicle in the
sports/utility class featuring an all-steel top, front disc
brakes and foldup rear seat as standard.

The Wide Track model 17 features steel wheel opening
extensions to accommodate L78x15 tubeless tires
mounted on 8-inch wide, styled-steel wheels.

The 4-door model 18 features the convenience of rear
doors in a station wagon-type vehicle. The model 18 has
the same grille and taillamps as other Cherokee models.

Two trim packages are offered for 1982 Cherokee
models. The Chief and Laredo packages are available on
the model 17. Both packages feature deluxe interior trim
and carpeting, chrome bumpers, and unique exterior
trim.

Fig. A-5 Cherokes Model 16

Fig. A-6  Cherokes Model 17
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Fig. A-7 Cherokee Model 18

Wagoneer Model

For 1982, one Wagoneer model is offered: the model
15. The 4-door Wagoneer station wagon features deluxe
interior trim and carpeting, chrome bumpers and power
steering. A luxury trim package, the Limited, is offered.
[t features a leather and corduroy interior, unique exte-
rior woodgrain with vinyl surround mouldings, forged
aluminum wheels, and automatic transmission with
Quadra-Trac full-time 4-wheel drive as standard. See
figure A-8.

Truck Models

The truck models are available in two series: the J-10
Series model 24, 25 and 26, and the J-20 Series model 27
(figs. A-9, A-10 and A-11).

The J-10 models differ from the J-20 model in gross
vehicle weight (GVW) ratings. For 1982, the J-10 Series
GVW for models 24, 25 and 26 is 6200 while the J-20
model 27 GVW remains at 6800 with optional GVW of
7600 and 8400.

The Truck models are also identified by wheelbase.

Models 24 and 25 have a 118.8-inch wheelbase; models 26
and 27 have a 130.8-inch wheelbase. The following chart

outlines Truck differences by wheelbase and GVW
ratings.

Fig. A-8 Wagoneer Model 15

Truck Model Identification

— Nhs?“d:r “:]I‘::l:t;:?a Gross Vehicla_ Weight Ratfng
; Standard | Option 1 | Option 2
J-10 24 118.8 6200 - -
J-10 25 118.8 6200 - —
J-10 26 130.8 6200 - -
J-20 27 130.8 6800 7600 8400
60532

Many trim packages are available on Truck models:
Custom, Honcho, Laredo, Pioneer, Sportside and Hon-
cho Sportside. The Custom and Pioneer package are
available on all Trucks and features deluxe interior and
exterior trim. The Honcho package is only available-on
model 25 and features deluxe interior and unique exte-
rior trim, and 15-inch tires mounted on 8-inch wide,
styled-steel wheels.

The Laredo package is available on model 25 trucks.
The package includes unique exterior decals, 10R x 15
“Wrangler” radial tires mounted on 8-inch wide chrome
styled-steel wheels, chrome rear step bumper, and de-
luxe interior.

The Sportside Truck package is available on model 25
and features a flare side box with bottom rear fenders
and deluxe interior trim.
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The Honcho Sportside package is available on model
25 and features a flare side box with bottom rear fender

and special interior and exterior trim and decals.

Fig. A-11  J-20 Truck Model 27

VEHICLE IDENTIFICATION

Vehicle Identification Plate

A metal vehicle identification plate is affixed to the
left-hand side of the dash panel (fig. A-12). The plate
shows the Sales Order Number; the Vehicle Identi-
fication Number (VIN); Special Sales Request & Order
(SSR & O) Number; Paint Option Number; Trim Option
Number; and the Jeep Model Number.

JEEP CORP.
O TOLEDO, OH USA O

Sales Order Noa. SSR & O No.
Paint Trim
Option No. Option No.

Vehicle Identification Jeep
(VIN) Number Model No.

*Disregard — for factory use only s

Fig. A-12  Vehicle Identification Plate

Vehicle Identification Number (VIN)

All Vehicle Identification Numbers contain 17 charac-
ters in a combination of letters and numbers that pro-
vide specific information about the vehicle. VIN’s for all
Jeep vehicles can be decoded using the following chart.

Special Sales Request and Order (SSR & 0) Number

Certain Jeep vehicles are built to special order with
other than standard parts or equipment. To assist the
dealer in ordering correct replacement parts, an SSR &
O number is assigned and a permanent record of the
deviation is maintained by the factory. The SSR & O
number is embossed on the Vehicle Identification Plate
as shown in figure A-12.

Parts ordering procedure for SSR & O parts is de-
tailed in the Jeep Parts Catalog.

Paint Option Number

The Paint Option Number is embossed on the Vehicle
Identification Plate in the location shown in figure A-12.

Paint is not available from the factory. All colors
shown below are available from Ditzler or DuPont paint
jobbers by requesting the paint intermix formula. All
colors are available from Sherwin-Williams in factory
package cans. Option No. 999 indicates special paint. To
obtain information on special paint, contact your Jeep
Parts Distribution Center and provide the Vehicle Iden-
tification Number (VIN).

Trim Option Number

The Trim Option Number is embossed on the Vehicle
Identification Plate as shown in figure A-12. Consult
your Jeep Parts Catalog 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 provide the Vehicle Iden-
tification Number (VIN).
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"
VIN Decoding Chart
Cherokee, Wagoneer and Truck CJ and Scrambler
BANUFACTURING aven WANCFACTURSN avwa
N Une GVWRUS.  GVWR Consse Line GYWR US.
Unsted Siates) ' A CISA% 3750 (o
1w : gmmzuv, BE OB 1o o e
¢ v -7 87 3730 s
—1 L] Chorokes (18) 4200 o 1089 J £ CISBYWEDS 4150 [ds.
e Choronee (11 6200 s M0ng CISHNWEDS 4150 0y
:W‘:& 3: :2:: T CITANWEDS 4150 1B
c  ww Scremoler 33 4150 e
FOTrech 4. 2820 €X0Rs 770 c  wev
t Espont LD Toucs $202N H E2pon LD
# LsponAno 8 Trcs J20UN 000 700 ¢ ¥ Expon RXD
D e v 430 0o = t Tea
TRANSIIISION ORIVE AND TRANSFER CASE TRAXSANSSION DRIVE AKD TRANSFER CASE
Teanpmigsion Transler Cose Trongmiseion Tramster Case
¥ aBomaMenwsl - F¥  Pont Tune Monun -
: 2 g e iz
[ Pact or Fuil Time " Port or Foll Tome
8 AuomsucFioor ot Tume 8 Aviomatic Floor Pont Time
c Futt Time s Fuit Time
< Part or Fult Tume " Port or Full Tume
i Avtomatic - Commn 4 Jume WODEL YEAR 1 Agtomatic - Colmn Purt Teme #0DEL YEAR
ult Tome A Futs Vime
\"l § Soved Monuer  Fi :::'"'""" c 82 N Pont or Py Tume c ™)
¥ 380eeaMenust  Fv  Part Teme PLANT OF W 38seea Monue! - Ei YT
P $SowoMemsl  Fv Bl Teme BANSTACTURE H :mm: s SARTACTURL
L 450003 Manuy - Fu Part or Futl Tume 3 Yeteso " S Spoed Manuss - Fv Port o« Fud Tume: h Towdo
1 J T NA 27 Y 8CTO0OO0O0O0O 1 lJcce.oc\/c7000001
STOUENTIAL STOUINTIAL
® NUMBER RSIR
Assigred 81 Assgned
Sensnzation o
EnGixg TvoL [reep—
®  WiCwxh v
29%awr Ve [] 2;3:‘:'?
- Poatiec Motor Ow —
[ U Cuxc tn 2v
et ) l ¢ Diomemw ——-I
N NOCamNIY Sories "“c‘:"“""" —er-
¢ et Conn i s — .:"— R Gascaam el
"\ f el 3 L #  Oesw 163 Cudcin B GA WV 2. Open ooy
Sy s et = 14 Cherones usv  20r wagon Oeure — Dioel ~ 14 v Q7 MNPV 20v.Open 8ody
L n-ma-um“ :1 Chororee PV 200 Wegoa W T Deose! 2.1 Loter H4 ) 2 v, Open Body
anoutt Duesel 1 &1 . Chercree [ o 4 0r Wagon Ponsuht Oroset -0 » 237 COMM 4 Or. Open 800y,
Cod  Brode
|couranvmaxz Use Series Chossis Type System
b Josp Corpoxatsontesd] 23 W S P I WE  20r Mydrdukt
s wotors B0 S AU NTWE 0 ydew Joup Corporstiontiess]
ICansds) tnc iieeo P L0 S0 MU DNTWE 20 Hycrew L —s-oegbny e

*NOTE: tn order to comply with EEC directives 76/114 and 78/507, the

*NOTE: In order to comply with EEC directives 78/114 and 78/507, the
check digit will be reptaced with the letter ‘E’ In the VIN of all ECE

check digit will be replaced with the Istter ‘E’ in the VIN of all ECE
vehicles.

7337333333733 73333333333333337373333333333333393

vehicles.
sTEP
2. Multiply the asssigned value for each
character in the vehicle identification number
[ ] by the welight tactor spectited for it in Tadle I1.
Muitiply the check digit by 0. STEP
1. Assign to each number in the vehicle TABLE U 3. Acd the resuiting products and divide the
identification number lts ectusl mathe- Character Weight Fector oy i inbintioionpbuteng- it
matical value and sssign 10 each letter the 'y s rema ¢
vaiue specified for it In the following tadle: 2nd 7 Exsmple
3rd (] Vehicle ldentification 1JTNA27Y8CTO
TABLE! ath s Number Charcter 00001
At J1 73 == Sth 4 Assigned Value 1135127802300
B2 K2 U4 6th 3 0001
ca L3 v8 7 2 Multiply by 8765432100987
D4 M4 we 8th 10 Weight Fector 65432
ES NS X7 gth (check digit) 0 Add Products B+7+18+25+4408+ 14+
I3 X3 Y8 10th 9 80+0+184+24+04+040+0
a7 RO 29 1th 8 +0+2 = 208
HS 82 12th 7 Divided by 11 208/11 = 18 811
13th [} Check Digit 8
14th -]
15th 4
10th 3
17th 2

60836
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Paint Option Numbers

Paint Option Number Color
P1 Classic Black
2] Olympic White
oM Dark Brown Metallic
1Cc Sherwood Green Metallic
1E Copper Brown Metallic
1H Chestnut Brown Metallic
1K Deep Maroon Metallic
™M Oriental Red

. 2A Mist Silver Metallic

28 Sun Yellow
2c Slate Blue Metallic
2D Deep Night Blue
2H Topaz Gold Metallic
2 Jamaican Beige

80379

Safety certiﬁcallon_ Sticker

A safety sticker is placed on all vehicles to show that
they meet federal motor vehicle safety certification
standards (fig. A-13). It lists the VIN, month and year
built, Gross Vehicle Weight Rating (GVWR), and Gross
Axle Weight Rating (GAWR).

The sticker is located on the inside panel directly
below the door opening on the drivers side on CJ-5, CJ-7
and Scrambler models. On Cherokee, Wagoneer and
Truck models, it is on the door lock pillar on the driver’s
side.

80384

Fig. A-13  Safety Sticker
KEYS AND LOCKS

Two square-headed and two oval-headed keys are pro-
vided, as applicable, with each vehicle. The square-
headed (code D) key operates the ignition switch, front
door locks, and Cherokee/Wagoneer tailgates. The oval-
headed (code E) key operates the glove box lock. Each
key has a code number stamped on the knock-out 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 obtained from a key cutting
machine manufacturer’s cross-reference list or by con-
tacting 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 identification number.

If the ignition key is lost and the key code number is
not available, a new key can be made by removing a
door lock and taking it to a locksmith. The locksmith can
determine the key bitting by inserting a blank key into
the lock cylinder and cutting the blank to match the
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 tumbler arrangement, place the key over the tem-
plate (fig. A-14). Starting from the left, read across the
horizontal lines and record first digit (number 1 posi-
tion) of the key code. Continue this process for sub-
sequent numbers 2 through 5.

NOTE: The template shown in figure A-14 may be used
to determine the key bitting code of a key for which the
key cnde number is unknown.

POSITIONS
12345
R
S -_~;EE‘.':‘—_‘_
] 12345
KEY CODES
41049

Fig. A-14 Key Coding Template
TOWING

A conventional towing sling is recommended for use
on all Jeep vehicles because of its stability and reduced
likelihood of damage. The following instructions apply
only to this device. When using other than sling-type
towing equipment, be sure to follow the manufacturer’s
instructions.

A safety chain system that is completely independent
of the lifting and towing attachment must be used. Be
careful when installing safety chains so that they do not
damage the vehicle.

If additional ground clearance is required, a towing
dolly may be used. The end of the vehicle to be placed on
the dolly should be lifted with the same equipment as
when towing.

CJ and Scrambler Models
Front Towing—Front End Raised

Part Time Transfer Case

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).

/.

I

{

1 2

3 3

3 3

3 ]

A )

2
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Index and disconnect rear propeller shaft or place a dolly
under rear wheels.

Rear Towing—Rear End Ralsed

Part Tims Transfer Case

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).
Index and disconnect front propeller shaft or place a
dolly under front wheels.

If ignition key is available, turn ignition to Off posi-
tion to unlock steering column. Clamp the steering
wheel in the straight-ahead position. Do not use the
steering column lock as a substitute for a clamping
device.

If ignition key is not available, place front wheels ona
dolly.

Cherokee-Wagonesr-Truck Modsls
Front Towing—Front End Raised

Part Time Transfer Case—Manual Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).
(1) Shift transmission into gear and the transfer
case into N (Neutral).

Part Time Transfer Caso—Automatic Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).
(1) Shift automatic transmission into Park.
(2) Shift transfer case into Neutral position.

Quadra-Trac—Automatic Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).
(1) Turn ignition switch to Off position to unlock
steering wheel.
(2) Shift automatic transmission into Park.
(3) Shift transfer case into Neutral position.

Rear Towing—nRear End Raised

Part Time Transfer Case—Manual Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).

If ignition key is available, turn ignition to Off posi-
tion to unlock steering column. Clamp the steering
wheel in the straight-ahead position. Do not use steering
column lock as a substitute for a clamping device. Shift
transmission into gear and transfer case into Neutral.
Turn selective drive hubs to 4 x 4/LOCK position.

If ignition key is not available, place front wheels on a
dolly.

Part Tims Transfer Cass—Automatlc Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).

If ignition key is available, turn ignition to Off posi-
tion to unlock steering column. Clamp the steering
wheel in the straight-ahead position. Do not use steering
column lock as a substitute for a clamping device. Shift
transmission into Park and transfer case into Neutral.
Turn selective drive hubs to 4 x 4/LOCK position.

If ignition key is not available, place front wheelson a
dolly.

Quadra-Trac—Automatic Transmission

Do not exceed a towing speed of 30 mph (48 km/h) and
do not exceed a towing distance of 15 miles (24 km).

If ignition key is available, turn ignition to Off posi-
tion to unlock steering column. Clamp steering wheel in
the straight-ahead position. Do not use steering column
lock as a substitute for a clamping device. Shift trans-
mission into Park and transfer case into Neutral.

If ignition switch is not available, place front wheels
on a dolly.

Safety Precautlons

* Whenever possible, tow the vehicle from the rear to
prevent damage to the transmission or rear axle.

e Secure loose or protruding parts of a damaged
vehicle.

¢ The end of the vehicle being towed should be lifted a
minimum of four inches off the ground. Check oppo-
site end for adequate ground clearance.

* Always use a safety chain system that is indepen-
dent of the lifting and towing attachment.

¢ Do not allow any of the towing equipment to bear on
the fuel tank.

* Do not go under the vehicle while it is lifted by the
towing equipment.

* Do not allow passengers to ride in a towed vehicle.

* Always.observe all state and local laws regarding
such items as warning signals, night illumination,
speed, etc.

*Do not attempt a towing operation which could
jeopardize the operator, any bystanders or other
motorists.

CJ and Scrambler Models

Front (Refer to Figure A-15)

(1) Attach J-hooks over axle outboard of springs.
(2) Place towbar under spring shackles.

(3) Attach safety chains around spring shackles.
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Fig. A-15 Front Towing—CJ and Scrambler Models

Rear (Refer to Figure A-16)

(1) Attach J-hooks around axle outboard of springs.
(2) Place towbar under bumper plate.
(3) Attach safety chains around spring shackles.

CAUTION: To prevent damage to drive line members
shift the transmission and transfer case into the correct
position as outlined in the general towing instructions.

Fig. A-16  Rear Towing—CdJ and Scrambler Models

Cherokee and Wagoneer Models

Front (Refer to Figure A-17)

(1) Attach J-hooks around axle outboard of shock
absorbers.

(2) Place towbar under spring shackles.
(3) Attach safety chains around spring shackles.

CAUTION: To prevent damage to drive line members,
shift the transmission and transfer case into the correct
position as outlined in the general towing instructions.

Rear (Refer to Figurs A-18)

(1) Attach J-hooks around axle outboard of shock
absorber brackets.

(2) Place towbar under bumper.
(8) Attach safety chains around frame rails.

CAUTION: To prevent damage to drive line members,
shift the transmission and transfer case into the correct
position as outlined in the general towing instructions.

. 80367

Fig. A-17  Front Towing—Cherokes and Wagoneer Models

Fig. A-18 Rear Towing—Cherokes and Wagoneer Modals
Truck Models

Front (Refer to Figure A-19)

(1) Attach J-hooks around axle outboard of shock
absorbers.

(2) Place towbar under spring shackles.

(3) Attach safety chains around spring shackles.

CAUTION: To prevent damuage to drive line members,
shift the transmission and transfer case into the correct
position as outlined in the general towing instructions.

Rear (Refer to Figure A-20)

(1) Attach J-hooks around axle outboard of shock
absorbers.
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(2) Place towbar under frame cross rail.
(3) Attach safety chains around spring shackles.

CAUTION: Tou prevent damage to drive line members,
shift the transmission and transfer case into the correct
position as outlined in the general towing instructions.

CONVERSION OF ENGLISH AND METRIC MEASURES

Cubic Centimeters to Inches: To change cubic cen-
timeters to cubic inches, multiply cubic centimeters by
0.061 (cc x 0.061 equals cubic inch).

Cubic Inches to Centimeters: To change cubic inches
to cubic centimeters, multiply cubic inches by 16.39 (cu-
bic inch x 16.39 equals ce).

Liters to Cubic Inches: To change liters to cubic
inches, multiply liters by 61.02 (liter x 61.02 equals cubic
inches).

Cubic Inches to Liters: To change cubic inches to
liters, multiply cubic inches by 0.01639 (cubic inches x
0.01639 equals liters).

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

Liters to Cubic Centimeters: To change liters to cu-
bic centimeters, move the decimal point three figures to
the right.

Miles to Kilometers: To change miles to kilometers,
multiply miles by 1.609 (miles x 1.609 equals
kilometers).

Kilometers to Miles: To change kilometers to miles,
multiply kilometers by 0.6214 (kilometers x 0.6214
equals miles).

: ' Pounds to Kilograms: 1 pound equals 0.4536 kg.
Fig. A-20  Rear Towing—Truck Models Kilograms to Pounds: 1 kg equals 2.2046 pounds.

CJ and Scrambler General Dimensions-Inches (cm)

CJ-5 CJ-7 Scrambler
Wheelbase 83.4 (211.8) 93.4 (237.2) 103.4 (262.6)
144.2 (366.3) 1) 153.2 (389.1) 166.2 (422.1) @
Overall Length — Body 139.3 (353.8)@ 153.2 (389.1) 177.2 (450.1) @
Overhang — Front 23.5 (59.7) 23.5(59.7) 23.5 (59.7)
— Rear a7.4 (95.0) @ 36.3 (92.2) 39.3 (99.8) @
32.4 (82.3) @ 50.3 (127.8) @
Overall Width ggg E‘:?gg 65.3 (165.9) 65.3 (165.9)
Overall' Height — Open Body 70.0 (177.8) 70.9 (180.1) 70.8 (179.8)
— Soft Top 71.6 (181.9) 71.9 (182.6) 71.5 (181.6)
— Hard Top N/A 71.0 (180.3) 71.6 (181.9)
Step Height — Front 27.8 (70.6) 27.1 (68.8) 27.4 (69.6)
Front Tread 52.4 (133.1) 55.8 (141.7) 55.8 (141.7)
Rear Tread 50.5 (128.3) 55,1 (140.0) 55,1 (140.0)
Minimum Ground Clearance 7.5(19.1) 7.5(19.1) 7.5(19.1)
Minimum Turning Diameter-ft.
(meters) curb 1o curb 33.5 (10.2) 35.8 (10.9) 38.8 (11.8)
Effective Leg Room
Front (Accelerator) 37.9 (96.3) 39.1(99.3) 39.1 (99.3)
Rear (Minimum) 30.5 (77.5) 35.0 (88.9) —_

(1) With solid backpanel and rear mounted spare tire. t;sf\wnh roll bar mounted spare tire.
@i With tailgate and side mounted spare tire. ‘41 With rear mounted swing-away spare tire carrier.
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CJ and Scrambler General Dimensions-Inches (cm) Cont'd.

CJ8 CJ-7 Scrambler
Hip Room — Front 55.4 (140.7) $3.8 (138.7) 538(13n | )
— Rear 38.0 (91.4) 38.0 (81.4) -
Shoulder Room — Front 55.4 (140.7) 53.8 (138.7) 53.8 (136.7)
— Rear 55.4 (140.7) 56.3 (143.0) -
Effective Head Room
Front ’ -
Soft Top 39.8 (101.1) 40.6 (103.1) 40.6 (103.1)
Hard Top 40.8 (103.6) 39.9 (101.3) 39.9 (101.3)
Rear Hard Top 40.9 (103.9) 39.6 (100.6) -
Cargo Floor Height 26.8 (68.1) 20.7 (87.8) 26.9 (68.3)
Cargo Capacity — cubic feet (meters) 10.2 (0.29)@ 16.0 (0.45)© 30.4 (0.86)@ »»»»»»»

—
7
A7
e
=
I
=
e
=
=
Y
£/
e
Cargo Space
Length at Floor 40.2 (102.1) 48.8 (118.9) 61.5 (156.2) .-
Width at Wheelhouse/Floor 38.0 (91.4) 36.0 (91.4) 38.0 (91.4)
Width of Tailgate Opening 35.8 (90.9) 34.5 (87.6) 34.5 (87.6) G
-
(e
£
=
)
m
AT
fi
7
77N
(G
o
£
i)
i)
I
i

® With rear seat removed. NOTE:Length, width and overhang dimensions reflect rear mounted
spare tire standard on CJ-5 and CJ-7, except CJ-5 with tailgate
and side mounted spare tire. Helght dimensions reflect roll bar
as standard, which affects open body heights.

Cherokee, Wagoneer and Truck General Dimensions-Inches (cm)

Cherokee Wagoneer Truck
Mods! 16 Mode! 17 Mode! 18
2.0r. 2-Dr. 4Dr.

Model 15 Mode! 25 Mode! 20 Mode! 48
Wheslibase 108.7 (27€.1) | 108.7(276.7) | 103.7(278.9) | 108.7(278.1) | 118.8(301.8) | 130.8(332.2) | 1308 (3322
Oversll Length — Body 188.4 (473.5) 186.4 (473.5) 188 4 (472.5) 188.4 (A72.5) 194.0 (492.8) | 200.0 (523.2) | 208.0 (523.2)

Overhang — Front 31.3 (79.5) 31.3 (79.5) 31.3(79.5) 31.3(19.5) 31.3 (19.5) 31.3 M3.9) 31.3 9.5
— Rear 48.4 (117.9) 46.4 (117.9) 48.4 (117.9) 48.4 117.9) 49 (111Y) Q9 (115 439 (111.5)

Overall Width 74.8 (190.1) 78.9 (200.4) 74.8 (190.1) 74.8 (180.1) 78.9 (200.4) 78.9 (200.4) 78.8 (200 &)
Overall Hoight 68.4 (188.7) 67.9 (172.5) 68 4 (168.7) 66.4 (168.7) 69.0 (175.3) €9.5 (176.5) 700(177.8)

Step Height — Front 19.1 (48.5) 20.4 (51.8) 19.1 (48.5) 19.1 (48.5) 20.6 (52.3) 21.0(53.3) 214 (54.9)
R - - 20.0 {50.8) 20.0 (50.8) - - -

Front Tread $9.4 (150.9) 65.3 (185.9) 59 4 (150.9) 59.4 (150.9) 63.3 (160.8) 63.3 (160.8) 64.0 (182.6)
Roar Tread 57.8 (146.8) 623 (158.2 57.8 (148.8) 57.8 (148.8) 63.8 (162.1) 3.8 (182.1) 85.4 (186.1)
Min. Ground Clearance 7.2(18.9) 8.2(20.8) 7.2(18.3) 72(18.3) 7.5(19.1) 75(19.1) 8.2 (20.8)

bRy S e wrns | wag2n | wrms | wrms | wenze | wspie | asmse

— Roar

Effective Leg Room
Front (Accelerator) 407 .5 (102.9) 40.5 (10@69) 40.5 (102.9) 40.5 (102.8) 40.5 (102.9)

)
7.0 (94.0) 37.0 (94.0)

Rear (Minimum) k1 0) X
Hip Room — Front 60.5 (153.7) 60.5 (153.7) 0.5 (153.7) 60.5 (153.7) 60.5 (153.7) 0.5 (153.7) 60.5 (153.7) P
Rear 60.9 (154.7) 60.9 (154.7) 0.9 (154.7) 60.9 (154.7) - - - -
Shoulder Room — Front 58.3 (148.1) 58.3 (148.1) $8.3 (148.1) 58.3 (148.1) $8.3 (148.1) 58.3 (148.1) 58.3 (148.1) P
Rear $8.3 (148.1) £8.3 (148.1) $8.3 (143.1) 58.3 (148.1) - -— - N
Effective Head R
Frglt“ o8d Foom 37.1 (94.2) 37.1 (94.2) 37.1(94.2) 37.1(94.2) 40.2 (102.1) 40.2 (102.1) 402 (102.1) ~
Roar 38.8 (93.9) 36.8 (93.5) 36.8 93.5) 36.8 (83.5) - - -
Cargo Floor Height 24.8 (63.1) 26.4 (87.1) 24.8 B.1) 24.8 (83.1) 26.8 (88.0) 280(@1.9) 278 (70.6) o
foogo Capactty — Cuble | gs.12eof® | os1es® | esaes® |esaeesf® | esoqsn | mrem | mre =
°8.'2?.ﬁ Length - - - - 88.5(219.7) | $8.5(2502) | 98.5(250.2) "
e | L3R | usma | nema ustma | BRend | B3eeh | Bisd
Width at Wheelhouse 44.3 (112.5) . . . | ! . . | -
w:dth :l ;'?I:: gu 60.9 (154.7) 0.9 (154.7) 0.9 (154.7) 0.9 (154.7) 88.0 (172.0 68.0°(172.7) 63.0(172.0) =
dth at to
Oponln? od 54.9 (139.4) 54.9 (139.4) 4.9 (139.4) 54.9(139.4) 57.2 (145.3) §7.2 (145.3) 57.2 (145.3) e
Height of Slides and 2
‘h?lcato -_— -— - - 20.5 (52.) 205 (52.1) 20.5 (52.1)
@ ~- With rear seat removed.
Ve
80363
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1982 Powertrain-Driveline Combinations

Tratler
Vehicle/ Engine Trans. 49 State Axte Rato: Transfor Towing
Model ciD Modsl Axie Ratio California Case Option
Scrambler and-CJ-7 4-151-2v T-4 3.54 - 4.09° Same 300 N.A.
Modets 6-258-2v T-4 273-331° 300 N.A.
6-258-2v T-176 273 -331° 300 N.A.
6-258-2v T-5 273 -39 300 N.A.
8-258-2v 939 2.73-3.31° 300 N.A.
CJ-6 4-151-2v T-4 3.54 - 4.09° 300 N.A.
Modetls 6-258-2v T-176 2.73-3.31° 300 N.A,
4-161-2v T-5 3.54 - 4.09° 300 N.A.
Cherokee Models: 6-258-2v T-176% 2.73-3.31° Same 2089 A
18,17, 18 6-258-2v T-5 273 -3.31° Same 208/219 N
8-268-2v 939 2.73 -3.31° Same 208/219 3
8-360-2v T-176% 2.73-3.31° Same 208/219 kXl
8-360-2v 727 2.73 -3.31° Same 219 an
Wagoneer 6-258-2v T-1760 273-331° Same 2080 331
Model 15 6-258-2v T-5 2.73-3.31° Same 208/219 331
: 6-258-2v 939 273-331° Same 208/219 331
6-258-2v 727 273-3.31° Same - 208/219 33
8-360-2v T-176 273-331° Same 208 &}
8-360-2v 727 273-331° Same 208/219 331
Truck Models 6-258-2v T-176® 273-331° Same 209% 331
25, 26 6-258-2v T-5 273-331° Same 208/219 a3
6-258-2v 999 273-331° Same 208/219 3
6-258-2v 727 273-3.1° Same 208/219 331
8-360-2v T-176 273-331° Same 208 < I3 ]
8-360-2v 727 273-3.31° Same 208/219 3.31
Truck Model 8-360-2v T-18 2.73 -3.31° Same 2080 33
ry 8-360-2v 727 273-331° Same 208/219 33
@N.A. California
Note: Trac-Loc and Free Wheeling Hubs N.A. with Auto/Quadra-Trac.
*Optional
60538
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Moetric System—S8I oy
The International System of Units (Systeme International d’Unites) officially abbreviated P,
“S1” in all languages — the modern metric system
EXAMPLES OF R EXAMPLES OF sl
QUANTITY APPLICATIONS METRIC UNITY SYMBOL QUANTITY APPLICATIONS METRIC UNIT SYMBOL o
Length Oimensions meter m Celsius Temperature  Geners) use degres Celsius oc =
Tiee rolling
... circumference Thermodynamic General use kelvin k 7
N Turning circle/ Temperature
* rediug e
- - Braking distance Electric Current General uss ampere A
milliampere mA £
Greater then 993 microampere pA
meters kitometer km Blectric 777N
Dimensions millimeter mm Potential Difference General use kilovait kv
Depth of surface {Etectromotive volt v P
finish micrometer um Force) millivolt mv
microvelt pv .
Area Glass & Fabrics square centimeter em? ™
Brake & Clutch Electric Resistance General use megshm Mn o
tinings kilohm ka
Radiator area otr. chm n
Small areas square millimeter mm Electric Capacitance  General use forad F
microfsrad pF ]
Velume Car Luggage Cape- picofarad sF
city cubic meter m3 e
Engine Capacity liter 1 Fuel Consumption Vehicle performance  titer per 100 kilometer  1/100 km
Vehicle fluid =)
capacity cubic centimeter em3 0i Consumption Vehicle performance  liter per 1000 kdometer /1000 km
Volumse Flow Gas & Liguid liter per second s Stiftness Linesr stiffness kilonewton per meter kN/m ™
Time Interval Measurement of second s Tire Revolutions Tire Data revolution per kilometer  rev/km
elapsed time minute min o
hour b Pressure Tire kilopascal kPs ’
day d Cootam
Lubricating oi =
Velocity Genersl use meter per second mls Fusl pump delivery
Road speed kilometer per hour km/h Engine compression 77
Manitold vacuum
Acceleration & General use meter per second m/sd Brake line (hydraulic) o
Deceteration squsred Car heating &
ventilation o
Frequency Electronics hertz Hz Barometric pressure
kilohertz kHz o
megehertz mHz Luminous Intensity  Bulbs candels cd
Rotations! General use revolution per minute Bm
Speed revolution per second [ .
Mass Vehicle mass megagram (1000 kg) t Ve
Lega! load rating o
General uss kilogram kg US.A/METRIC COMPARISON o
Small masses g'am 9 QUANTITY Usa METRIC - SYMBOL
milligram mg
Length Inch-Foot-Mite Meter m £
Density Genenal use kilogram per cubic meter kg/m3 Weight (mass) Ounce-Pound Kilogram Kg
gram per cubic Ares Squase inch/Foot Square Meter m G
centimater ¢lem3 Volume-Ory Cubic inch/Foot Cubic Meter m3
kilogram per liter kg/l Liquid Ounce-Pint-Quart-Gallon Liter i Ve
Velocity Feet Per Second Meter per Second m/s
Force Pedal effort newten N Road Speed Mites Per Hour Kilometer per Hour km/h o
Clutch spring force Force Pound-Force Newtcn N
Handbrake lever Torque Foot-Pounds Newton meter Nem P
effort etc. Power Horsepower Kilowatt kW
Pressure Pounds Per Squars Inch of Mercury  Kilopasca! kPa p
Moment of Force Tightaning Torque newton meter Nem Temperature Degrees Fahrenheit Degrees Kelvin K
(Torgue) snd Celsius oc p
Power, Heat Gensral use watt w
Flow Rats Bulbs kilowatt (4] 7
Alternstor cutput
Engine performance 6
Starter motor: performancs
Ve
70091
/=
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Decimal Equivalents

Milli- Drill | Milli- Drill | MEl- Orill | Milli- Drill | Miili-
meter  Decimal Fraction Size |maeter  Decimal Fraction Size | meter  Decimal Fraction Size | meter  Decimal Fraction Size | meter  Decimal Fraction
A .0039 1.5 0689 1570 22 6.8 .2677 10.72 4219 27/64
.15 .0059 .0700 50 |4.0 1875 6.9 216 11.0 4330
. 0079 1.8 .0709 .1890 2 27120 ) 111 4315 116
.25 .0098 1.85 .0728 .1610 20 1.0 2756 115 4528
3 ons 0230 49 4. 1614 27170 J 11.51 4531 29/64
0135 80 1.9 0748 4.2 1654 11 .2795 1.9 4687 15/32
35 .0138 .0760 48 .1660 19 .28 K | 120 4724
0145 19 1.95 0767 4.25 1673 114 2812 9/32 1230 4843  31/64
.39 0156  1/64 1.98 0181  5/64 43 1693 1.2 .2835 125 4921
4 0157 0785 47 .1695 18 125 .285 12.7 5000 172
.0160 8 20 0187 4.37 AN9  11/64 73 .2874 13.0 5118
45 0177 2.05 .0807 1730 17 .2300 L 13.10 5156 33/64
.0180 n .0810 46 |44 1732 14 2913 13.49 5312 17/32
5 0197 .0820 45 1770 16 .2950 M 13.5 5315
.0200 76 21 .0827 45 am 1.5 .2953 13.89 .5469  35/64
0210 75 215 .0846 .1800 15 1.54 .2968 19/64 14.0 5512
.55 0217 .0860 4 |46 1811 1.6 .2992 1429 5625 9/16
0225 1% |22 0866 .1820 14 .3020 N | 145 5709
K3 .0236 225 .0885 4.7 .1850 13 1.7 .3031 1468 .5781  37/64
0240 3 0880 43 | 4.75 1870 1.75 .3051 15.0 5306
.0250 7 23 0805 476 1875 3116 18 3071 15.08 .5937  19/32
.65 0256 235 0925 48 .1890 12 19 310 1548 6094 39/64
.0260 n .0935 42 1910 n 1.94 3128 5/16 15.5 6102
.0280 0 2.38 0937 332 49 .1929 8.0 3150 1588 6250 5/8
7 0276 24 .0945 1935 10 .3160 0 16.0 .6299
.0292 69 0960 41 .1960 9 8.1 3189 16.27 6406 41/64
.75 .0295 245 0864 5.0 .1968 8.2 3228 16.5 .6496
.0310 68 0980 40 .1990 8 3230 P 16.67  .6562  21/32
.19 0312 1/32 25 0984 5.1 .2008 8.25 .3248 1.0 .6693
.8 .0315 .0995 39 .2010 7 8.3 .3268 17.06 6719  43/64
.0320 67 1015 38 | 5.16 .2031 13/64 8.33 3281 21/64 17.46 6875 1116
.0330 86 2.6 1024 .2040 6 84 .3307 17.5 .6830
.85 0335 1040 37 |52 2047 .3320 Q 17.86 .7031  45/64
0350 65 27 .1063 .2055 5 85 .3346 18.0 .7087
9 .0354 .1065 36 | 525 .2067 8.6 3386 1826 .71187  23/32
.0360 64 2.75 1082 5.3 .2086 .3390 R 18.% 1283
.0370 63 218 1094 7/64 .2090 4 8.7 3425 1865 .7344  42/64
.95 0374 1100 35 | 54 2126 8.73 3437 11/32 19.0 .7480
.0380 62 28 1102 2130 3 8.75 .3445 19.05 7500 3/4
.0390 61 110 38 |55 2165 8.8 .3465 1945 7656  49/64
1.0 0394 1130 33 | 5.56 2187 132 .3480 S 19.5 1677
0400 60 29 114 5.6 .2205 89 .3504 19.84 7812 25/32
.0410 59 1160 32 2210 2 9.0 .3543 20.0 1874
1.05 .0413 3.0 18 5.7 2244 .3580 T 20.24 7369  51/64
.0420 58 .1200 31 | 575 .2263 9.1 .3583 20.5 8071
.0430 57 kR 1220 .2280 | 9.13 3594  23/64 2064 8125  13/16
11 .0433 318 1250 /8 5.8 .2283 9.2 3622 21.0 .3268
1.1% 0452 3.2 1260 59 2323 9.25 .3641 21.03 8281  53/64
0465 56 325 219 .2340 A 9.3 .3661 2143 8437 27/32
1.19 0469 /64 1285 30 | 5.95 2344 15/64 .3680 u 215 .B465
1.2 0472 33 1289 6.0 .2362 9.4 3101 21.83 8594  95/64
1.25 0492 34 1338 .2380 8 9.5 3740 22.0 8661
1.3 0512 1360 29 | 6.1 .2401 953 371%0 I8 2223 87150 /8
0520 §5 35 1378 .2420 [ 3770 - \ 22.5 .8858
135 0531 1405 28 | 6.2 2441 9.6 3780 22.62 .8906 57/64
.0550 54 357 1406 9/64 6.25 .2460 0 9.7 3819 23.0 8055
14 .0551 3.6 1417 6.3 .2480 9.75 3838 23.02 .9062 29/32
1.45 .0570 .1440 27 | 6.35 .2500 174 E 9.8 .3858 2342 9219 59/64
1.5 .0591 37 1457 6.4 .2520 .3860 w 235 9252
.0595 83 1470 % |65 .2559 9.9 .3898 23.81 9375  15/16
1.55 .0610 375 1476 .2570 F 992 3306 25/64 24.0 9449
1.59 0625 116 .1485 25 | 6.6 .2598 10.0 .3937 4.1 8531 61/64
1.6 0629 8 14386 2610 G 3970 X 25 9646
.0635 52 1520 2 |67 .2638 4040 Y 2461 9687 31132
1.65 .0649 39 1835 6.75 2657  17/64 1032 4062  13/32 250 9843
1.7 .0669 1540 23 | 675 .2657 4130 Z 2503 9844  63/64
.0670 51 397 1562 5/32 .2650 H 10.5 4134 254 1.0000 1
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READER’S COMMENTS
1982 Jeep Technical Service Manual

Jeep Corporation needs user feedback—your critical evaluation of this Manual. Your
comments and suggestions will help us in our continuous effort to improve the quality
and usefulness of our service manual.

What is your general reaction to this manual? In your judgment is it complete,
accurate, well organized, well written? Is it easy to use?

What features are most useful?

What faults do you find with the manual? e e —

Does this manual satisfy your needs? ____ Why?

Would you please indicate any errors you have found.

Name Year and Model . B -
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GENERAL

This section describes the service procedures required
to keep Jeep vehicles in good running condition. These
services are based on changes in driving conditions, ac-
cumulated odometer mileage or time intervals (which-
ever comes first), or are unscheduled as required by
changes in usage, handling or performance. The section
is divided into three parts: (1) Maintenance Schedule,
(2) Description of Services according to components
(listed alphabetically), (3) Unscheduled Maintenance.

Maintenance Scheduls

Two maintenance schedules are listed: one for Engine
Maintenance; one for Chassis Maintenance (including
body).

The services listed are those which experience and
testing have indicated are most likely needed at the time
or distance intervals shown.

Perform the maintenance services as indicated in the
Engine Maintenance Schedule and the Chassis Main-
tenance Schedule. The schedule tells you the com-
ponent and required service, followed by the time and/
or distance interval (mileage) at which the service
should be performed, under both normal and heavy-
duty operation. For example:

Miles (Thousands) Each 5 125 | 20
Kilometers {Thousands) Ft_ul 8 20 32
Months | T [5 | 125] 20
1) Check Engine Qil °
2) Change Engine Qil e e °

Number 1 tells you that the engine oil level should be
checked at each fuel fill. Number 2 tells you to change
the engine oil every five months or 5,000 miles (8 000
km), whichever comes first, under normal .use. The

numbers appearing to the left of each component corre-
spond with those on the Engine and Chassis Illustra-
tions (figs. B-1, B-2, B-3 and B-4).

Fuel Requirements

U.S. Modals

All engines require the use of unleaded fuel to reduce
exhaust emissions, and to protect the catalytic con-
verters. Use a fuel with an antiknock index (AKI) of at
least 87. A lower octane AKI is acceptable at elevations
above 1,500 feet (450 meters).

Canadian Modals

Vehicles certified for sale in Canada and not equipped
with a catalytic converter or an electronic fuel feedback
system may use leaded or unleaded fuel. Select a fuel
with a Research Octane Number of at least 91 and a
Motor Octane Number of at least 83 (Antiknock Index of
at least 87).

Owner’s Responsibility

It is the owner’s responsibility to determine driving
conditions (normal or heavy-duty operation), to have the
vehicle serviced according to the Maintenance Sched-
ule, and to pay for the necessary parts and lahor.

CAUTION: Failure to perform maintenance seruvices
at the proper intervals as outlined in the Maintenance
Schedule constitutes negligence and may void provisions
of the new-vehicle warranty.

Heavy-Duty Operation

Heavy-duty operation consists of off-road or dusty
conditions for over thirty percent of use, commercial
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load-carrying or delivery, snow plowing, pulling trailers
weighing over 2,000 pounds (900 kg) loaded, or extended
engine idling during normal use. If your vehicle is used
in heavy-duty operation, perform the service listed in
the Engine Maintenance Schedule and the Chassis
Maintenance Schedule according to the intervals desig-
nated under heavy-duty. (If no heavy-duty service is
indicated for a particular component, perform the ser-
vice at the normal time and/or distance interval noted.)

CAUTION: Immediately after extended operation in

sand, mud or water, thoroughly clean brakelinings,
brakedrums and front axle U-joints and yokes, to pre-
vent undue wear and unnecessary part failure.

CAUTION: If the vehicle is driven through water deep
enough to cover the hubs, the wheel ends and axle differ-
entials should be disassembled and inspected for water
damage or contamination.

After First 200 Miles (300 km)

Check and retighten wheel nuts securely, if necessary.
Tighten CJ models to 80 foot-pounds (108 Nem) torque,
Cherokee, Wagoneer and J-10 Truck models to 75 foot-
pounds (102 Nem) torque. Tighten J-20 (6800, 7600, 8400
GVWR) Truck to 130 foot-pounds (176 Nem) torque.

1982 JEEP MAINTENANCE SCHEDULE

@ NOT APPLICABLE
Ftg. B-1 Four-Cylinder Engine

@ NOT APPLICABLE
Fig. B-2 Six-Cylinder Englne

Fig. B-3 Eight-Cyllnder Engine

.....
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1982 JEEP ENGINE MAINTENANCE

Miles (Thousands) Each 5
Kilometers (Thousands) FFuu’l

Months

b ]
g

275 |

B|®|B
(s
$
8
#|®
8
g|s|s

276 | 0 425

1) Check Engine Cil Leve! ) [ ]

2) Change Engine Oil

3) Change Engine Ofl Filter (4-Cylinder Californis)

3) Change Engine Oil Fitter (Except 4-Cylinder Catifornia)

4) Chock Automatic Transmission Fluid

5) Check Battery

6) Check Brake Master Cylinder Fluid Level

(I EZN AN BN AN B K J
[ AN NN BN BN BN BN J
o|0|G[O®|OC|D>| O
eioc e|@®|O0|0|0O
I AN IR AR 2L 2N J
[ N BN R AN NN BN J

7) Check Cooling System Fluid Level

7) Drain and Change Coolent®

[ ]
e
ol

8) Chack Hydrautic Clutch Reservoir Fluid Level

oleojo|ojo|j0o/0ojo|e]e

8) Check Power Steering Pump Fiuid Lovel

8) Check Drive Belt Tension

(IR JE K]
[ ]

g) Check Drive Beit Tension (8-Cyl.)
10} Replace Fuel Filter (4- and 6-Cyl.)

L g
>

(]
LA JIC AR N NN J

10} Replace Fuel Fitter (8-Cyl.) ® ®

11) Lubricate Exhaust Heat Valve (8-Cylinder only)

12} Replace Air Cleaner Filter®

13) Replace PCV Filter (4-Cylinder California)

13) Clean PCV Fiiter (8- 6 and 4-Cylinder except 4-Cyl. California )| @

14) Replace PCV Vaive

14) Replace PCV Valve (8-Cyl.)

14) Inspect PCV Hoses and Connections

>0 |o|®| 0|00

14) Inspect PCV Hoses and Connections (B-Cytinder)

15) Tune Up

Check and Adjust Curb and Fast Idle Speed 4

Check and Adjust Curb and Fast Idle Speed (8-Cylinder)

Check Distributor Vacuum and Centrifuga! Advance Mechanism {8-Cylinder)

Check Distributor Cap and Rotor

&
©
Check Distributor Vacuum and Centrituga! Advance Mechani .
[ ]
\
©

Check Distributor Cap and Rotor (8-Cyi.)

Check and Adijust Carburetor Mounting Botts (4-Cytinder) °

Clean Choke System

Check TAC Control System : ' 6“ 7.
Check TAC Control System (8-Cyl.) e

Check Fuel System, Filler Cap, Tank, Linas, Hoses and Connections ® e €

Check Air System Hoses (8-Cylinder) e

Check Vacuum Fittings, Hoses and Connections ¢

Check Vacuum Fittings, Hoses and Connections (8-Cyl.) 1 e

Check Coil and Spark Plug Wires

Check Coil and Spark Plug Wires (8-Cyl.)

@ >
X J
‘@ < o

Check Exhaust System P o . e B AP

® Required ¢ Recommended, But Not Required

Change coolant initially st 12.500 mi (20 000 km) or 12% months, whichever comes first. then st the start of each winter season. Maintain s 50/50 mixture of
coolant and watsr { - 34°F/ ~ 38°C Freezing Point) for cooilng system corrosion protection during the summer season.

Reptace alr cleansr slement once in between eech normally scheduled change under heavy duty driving conditions - particulatly driving pivGotindntiy o Cudiy
roads.

On 6-Cylinder models, clean PCV filter in alr cleaner. On 8-Cylinder models, clean PCV filter in oil filler cap.
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1982 JEEP ENGINE MAINTENANCE (Continued)

Miles (Thousands) Each U 125 | 20 | 275 | 30 35 | 425 | B0
Kilometers (Thousands) | Fuel =8 20 32 M 48 . 56 68 80
Monthe | " | 5 | 125 | 20 | 275 | 30 | 35 | 425 | &
Check Ignition Timing i ¢ |
Check Ignition Timing - i1 ° .A [ ]
Replace Spark Plugs °

Replace Oxygen Sensor (4-Cylinder California)

Reset Oxygen Sensor Signal (4-Cylinder Califormal

—_—

Replace Charcoal Canister Air Inlet Filter (B-Cylinder)

® Required ¢ Recommended, But Not Required

Change coolant initially at 12,500 mi (20 000 km) or 12% months, whichever comes first, then at the start of each winter season. Maintain a 50/50 mixture of
coolant and water | - 34°F/ - 36°C Freezing Point] for cooling system corrosion protection during the summer season.

Replace air cleaner element ance in between each normally scheduled change under heavy duty driving conditions - particularly driving predominantly on dusty
roads.

On 6-Cylinder models, clean PCV filter in air cleaner. On 8-Cylinder models, clean PCV filter in oil filler cap.

(O LUBRICATION POINTS BRAKES

Fig. B-4 Chassls lllustration

Perform the maintenance services at the intervals shown. The symbol tells you what service is required, followed by the time and/or distance interval.
For exampla: Front Wheel Bearings (Number 2) should be lubricated every 30,000 miles (48 000 km) under normal use, and every 15,000 miles
(24 000 km) under heavy-duty operation. {The footnotes provide additional information about cartain components and services.)
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1982 JEEP CHASSIS MAINTENANCE SCHEDULE

Miles | EACH |2.500 5.000 ] 8.750[12.50016.250120.000123 750 27.500@04000'32.500 35.0001 38.750/42.500/46.250( 50.000
Kelometers | FUEL |4 000 | 8 000 |14 0800]20 000]26 000]32 60CI38 000[44 000148 000{52 000}56 00C| 62 000|668 000{74 000]80 000
Months |  FILL 2.5 5 9 12'2 | 16 20 24 [ 272 | 30 32 35 39 | 422 | 46 50

0 Cm Ar\)xlc Differentials (Front HD H'D HD H.D HD | Wb HD H.D HD H.D HD H.D HD H.D
1) Replace Axie Differential Fluid

(Front & Rear) .
2 L;::i:ate Front Whee! HD H.D HD
2) kubricate Manual Locking Hubs HO Wwo | - HD
3) Chock Brakes & Chassis® HD Ho HD Hb HD HO HD
3) Lubricate Body Components® HD HD HD | : Ho HD HD HO
4 L&:m°.g’_‘,;"" Lovel & HD | Wb |HO | Wb [HD [Wp ! MD ! o [ WD [HD | Wp | D | Wo | O | WD
4) Lubricate Clutch Lover & i '

Linkage (Cherokee, HD HD | HD | HO HD HD HD

Wagoneer, Truck) I

5) Inspect Exhaust System@

6) Check Manua! Steering Gear

7) Lubricate Propellsr Shafts (Front
and Rear) {CJ)

7) Lubricate Propeller Shafts
{Front & Rear) Cherckee,
Waggoneer, Truck)@

HD | Hp HD HD | HD HD | Wb HD HD
HO i 4p | HO | HD |HD | HpD :MD | p | HD | HD | HWp | WO | WD | MO | WD

HD | Wp [HDO | Wp [HD | HD MO [ Wp | HO ' HD | Wp | HO | D | HD | WO

" HD HD HD . HD HD

I
o
I
o

RGN SN

8) Check and Lubricate Steerin : :
Linkage (CJ) ® 9 iHD WD |HD iup 'HD {Hp HD | Hp | HD | HD i p ! HD | Hp | HO | WD
8) Check and Lubricate Steering : t ]. . R . T R N
Linkage (Cherokee, ! i HOD : H.O ! HD HD ; HD HD HO
Wagoneer, Trucki® i i ‘ !
9) Check Windshield Washer : : : i
Leve! Fluid e ; i : : ;
10) Check Transfer Case Fluid ! HD iyp !WD |4p :HD . Wp . HD | MWD ‘HD {up | HD [ WD | HO | WD
10) Replace Transfer Case Fluid i ; i ' o !
11) Check Manual Transmission Fluid HD {W4p | HD |Wp | HD ; Wp  HD (M0 o (%0 [ Wb |HD | kb
11) Replace Manual Transmission Fluid i :
H .
11) Replace Automatic .
Transmission Fluid & Filter HO HO . IL ¢ i HO HO
Replace spindle od and baznng scals on front wheel beanngs (rear wheet boanngs do not require or schaduled iudr )
Cheehma"’ 7 nemsas Correct to specificatons as necessary: BRAKES Front and rear brake linings f0r wear: raar breke seif - adjusting mechamsm for propes operation; master cyiinder,
. wheed and difts ing volves for leaks; breke tnes, fitings and hoses for condition and ‘eaks: urtmmcke'ammoon overs$ brake condition gnd action.
STEERING. SUSPENSION Manual or power sloenng gear and kinkage for laaks, looseness or wess: springs, shock ab 9 and gs for loaks, or wear; tire condition;
overa 9 dition and sction. BODY LUBRICATION - Lubncate the following dems with the rded tubei ashtry siides. sy light b door, hood, tiftgate, wigate
latches and hinges: front seat tracks; glove box m 13tch and hinga; tocks; windshweld hinges and knobs ICY S only.) ALSO - Adust pukmg brake and manual transmission clutch free
play. o y: adust tire to b Model 300 transter case linkage.
© Check exh for teaks, 0 gnment of gi ding aga:nst body sheet metal of frame. Check catalytic converter for bulging or heat damage.
@ Lubncate steeve yokes {sphines) and single and double cardan U-jomnts.
(© !nspect and replace torn o ruptured grease sesls, replace damaged steenng components, and lubncate ball jownts.
DESCRIPTION OF SERVICES—ENGINE COMPONENTS for oil changes are affected by a variety of conditions, no

single mileage figure applies for all types of driving.

Five-thousand miles (8000 km) is the maximum

1. 0il Check amount of miles that should elapse between changes;

more frequent changes are beneficial, and for this rea-

son, oil should be changed every five months even

though 5,000 miles (8 000 km) may not have elapsed on

i the vehicle odometer.

2. Ol Change Drain crankcase only after engine has reached normal

Change engine oil after the first 5,000 miles (8 000 km) operating temperature to ensure complete drainage of
and every 5,000 miles (8 000 km) thereafter. As periods used oil.

Check engine oil level at each fuel fill. Add oil as
necessary.
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For maximum engine protection and fuel economy
under all driving conditions, use a “fuel saving” oil meet-
ing API Engine oil Service Classification “SF.” The term
“SF” must appear on the container singly or in con-
junction with other designations. There should also be
some indication on the label that the oil is “fuel saving.”
“SF” engine oils protect against oil oxidation, high tem-
perature engine deposits, rust and corrosion.

Many reputable oil companies now market fuel-saving
engine oils. '

Multi-viscosity oils protect engines over a wide range
of operating temperatures and driving conditions and
therefore can be used all year round. Select oil viscosity
according to the lowest air temperature expected before
the next oil change.

Engine Oll Viscosity
Lowest Temperature Recommended
Anticipsted Multi-Viscosity
Above +40°F SAE 10-W-30, 20W-40,
+5°C or 10W-40
-]
Above ?IBF°C SAE 10W-30 or 10W-40
Betow O F e SAE 5W-20 or 5W-30

60542

Crankcase capacity is 3.0 quarts (2.84 liters) for four-
cylinder engines, 5 quarts (4.7 liters) for six-cylinder
engines, 4 quarts (3.8 liters) for eight-cylinder engines.
Add one additional quart (1 liter) when the filter is
changed. Do not add any additional oil when the filter is
changed on four-cylinder engines.

3. Oil Filter

Change the oil filter every 5,000 miles (8 000 km) or
every five months, whichever comes first, under normal
conditions.

A full-flow oil filter is mounted on the lower center
right side of six-cylinder engines, lower right side on
four-cylinder engines and lower right side on eight-cyl-
inder engines.

Remove the throwaway filter unit from the adapter
with Qil Filter Removal Tool J-22700, or equivalent. To
install, turn the replacement unit by hand until the
gasket contacts the seat and then tighten an additional
one-half turn.

CAUTION: Use only a short-type, full-flow oil filter
(AMC/Jeep Part No. 8993146, or equivalent) for replace-
ment. kFilters exceeding 4-1/) inches (108 mm) in length
could be punctured by the engine support or frame rail
resulting in loss of oil and possible engine damage.

4. Automatic Transmission (Fluid Check)

Inspect fluid level at scheduled interval. Check while
the transmission is at normal operating temperature.

This occurs after at least 15 miles (25 km) of expressway -

driving or equivalent city driving. At normal operating
temperature, the gauge end of the dipstick will be too
hot to make an accurate fluid level check perform the
following steps: ‘

(1) Bring transmission up to normal operating tem-
perature as indicated above.

(2) Place vehicle on level surface.

(3) Have engine running at idle speed.

(4) Apply parking brake.

(5) Move gearshift lever through all positions, leav-
ing it in Neutral.

WARNING: To guard against injury, stay clear of fan
and drive belts when engine is running.

(6) Remove dipstick, located in fill tube at right rear
of engine near dash panel, and wipe clean.

(7) Insert dipstick until cap seats.

(8) Remove dipstick and note reading. The fluid
level should be between the ADD and FULL marks. If at
or below the ADD mark, add sufficient fluid to raise
level to FULL mark.

Use AMC/Jeep Automatic Transmission Fluid, or
equivalent, labeled Dexron® or Dexron II®.

CAUTION: Do not overfill Owverfilling can cause
SJoaming which can lead to overheating, fluid oxidation,
or varnish formation. These conditions can cause inter-
Serence with normal valve, clutch, and servo operation.
Foaming can also cause fluid to escape from the trans-
mission vent where it may be mistaken for a leak.

When checking fluid level, also check fluid condition.
If fluid smells burned or is full of metal or friction
material particles, a complete transmission overhaul
may be needed. Examine the fluid closely. If doubtful
about its condition, drain out a sample for a double
check.

Refer to Chassis Components for procedures on
changing automatic transmission fluid and linkage
adjustment.

5. Battery

WARNING: Wear safety glasses, rubber gloves and
protective clothing when servicing the battery. Battery
Sfluid contains sulfuric acid and must be kept away from
skin, eyes, clothing and the vehicle painted surfaces. If
acid contacts’ any of these, flush immediately with
large amounts of water. If acid contacts skin or eyes
get medical attention. Do not smoke while checking or
servicing the battery and keep open flames or sparks
away from battery filler caps since explosive gas is al-
ways present.

o
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Check electrolyte level at scheduled interval. Lift the
battery cell caps (fig. B-5) and look into each filler well.
Maintain the fluid level above the battery plates to the
bottom of the filler well ring. Add distilled water or
drinking water free of high mineral content. In freezing
weather, add water before driving to assure mixing with
acid and to prevent freezing.

NOTE: Electrolyte level inspection does not apply to
maintenance free batteries.

%

70055

Fig. B-5 Battery

In addition to regular fluid checks, inspect overall
battery condition before every winter season according
to the following procedure:

(1) Disconnect battery negative cable and then posi-
tive cable.

(2) Clean cables and terminal posts with a wire-
brush terminal cleaner.

(3) Check battery fluid level and replenish, if neces-
sary (fig. B-4).

(4) Remove battery holddown and clean battery
case and battery tray, if necessary, with a solution of
baking soda and water; then rinse thoroughly.

(5) Position battery in tray and fasten holddown.
Do not overtighten.

(6) Attach positive cable and then the negative
cable.

(7) Apply a small amount of grease or protective
coating to cable ends to minimize corrosion.

6. Brake Master Cylinder

Check fluid level at scheduled interval.

Clean the top of the cover and surrounding housing
area. Unsnap the bail and remove the cover. The fluid
should be 1/4 inch (6 mm) below the rim of each well in
the reservoir. If not, add brake fluid -as required and
install cover. Use only Jeep Heavy-Duty Brake Fluid, or
equivalent, meeting SAE Standard J1703, and Federal
Standard No.. 116, DOT 3 Fluid.

Refer to Chassis Components for procedures on brake
and chassis inspection.

MAINTERARCE  8-7

1. Coolant

Check coolant level at scheduled interval when the
engine is cold. If coolant should be needed, fill radiator
to approximately 1-1/2 to 2 inches (38 to 51 mm ) below
the filler neck when cold, or 1/2 to 1 inch (13 to 25 mm)

at normal operating temperature. Add « 50/50 mixture
of ethylene glycol antifreeze and pure water. In an emer-
gency, water alone may be used. Check the freeze pro-
tection at the earliest opportunity, as the addition of
water will reduce the antifreeze and corroszion protection
afforded by the coolant mixture. Do not overfill, as loss
of coolant—due to expansion—will resuit.

Year-round coolant is installed at the factory to last
through two years of normal operation. il the coolant is
maintained at the original concentratior

In normal operation, flush and refill the cooling sys-
tem at the Maintenance Schedule interval.

When replacing coolant use a 50/50 mixture of high-
quality, ethvlene glycol antifreeze and water. Use this
mixture vear-round for protection agzinst corrosion,
boiling and engine damage.

8. Power Steering Pump

Check fluid level at scheduled interval.

Lubricant level can be checked with fluid either hot or
cold. If below the FULL HOT or FULL COLD marking
on the dipstick attached to the reservoir cap (fig. B-6),
add AMC/Jeep Power Steering Fluid. or equivalent.

LEAeE &

RESERVOIR CAP B,
‘I‘!‘,"‘ . A7 :w

Fig. B-6 Power Steering Pumy Uipstick Locatisn
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9. Drive Belts

Check belts driving fan, air pump, alternator, power
steering pump and air conditioning compressor for
cracks, fraying, wear, and general condition at sched-
uled interval. Use Tension Gauge J-23600 to check drive
belt tension. Compare reading obtained against the ten-
sion specified for used belts in the following chart. If
installing a new belt, use the new belt setting shown in
the chart. Refer to Chapter 1C—Cooling for replacement
or adjustment procedures.

Drive Belt Tension
Initial Reset Initial Resot
Nawtons | Newtons | Pounds Pounds
New Belt |Used Belt | New Belt |Used Belt
Air Conditicner :
Six-Cylinder 656-689 | 400-512 | 125-155 | 90-115
Eight-Cylinder 556-689 | 400-512 |} 125-155 | 80-115
Air Pump )
Six-Cylinder w/PS 289-334 | 267-311 65-75 60-70
Other Six-Cylinder

and all Eight-

Cylinder 556-689 | 400-512 | 125-155 | $0-115
Fan — All Engines 556-689 | 400-512 | 125-155 | 90-115
Power Steering —

All Engines 556-689 | 400-512 | 125-155 | 90-115
Serpentine
Six-Cylinder Calif. 800-890 | 623-712 | 180-200 |140-160
80414

10. Fuel Filter

Replace the fuel filter at scheduled interval. Be sure to
position the fuel return line at the top of the filter (fig.
B-7).

For more detailed procedures on fuel filter replace-
ment, refer to Chapter 1J—Fuel Systems.

TO TANK —
MUST BE
arror G || TANK
-,
TO CARBURETOR 80296

Fig. B-7 Correct Fuel Filter Installation

11. Exhaust Heat Valve

Check exhaust heat valve (eight-cylinder only) for free
movement and lubricate at scheduled interval.

12. Air Cleaner (Filter)

Procedures for air cleaner servicing and replacement
are located in Chapter 1J—Fuel Systems.

A}

13. PCV Filter

Clean the PCV Filter at scheduled interval. Refer to
Chapter 1A—General Service and Diagnosis for detailed
procedure. '

14. PCV Valve

Replace PCV valve at scheduled interval. Refer to
Chapter 1J—Fuel Systems for detailed procedures.

15. Tune-Up

Certain items (such as the choke system and ignition
timing) must be checked and serviced between regularly
scheduled complete tune-ups on some models. Refer to
the Engine Maintenance Schedule for details.

Perform a complete precision tune-up at the sched-
uled interval. Perform a precision electronic diagnosis
whenever questionable engine performance occurs be-
tween scheduled tune-ups.

Refer to Chapter 1A—General Service and Diagnosis
for detailed procedures and specifications.

DESCRIPTION OF SERVICES—CHASSIS COMPONENTS

1. Axie Differentials (Front and Rear)

Check fluid levels at scheduled interval.

The lubricant level of all differentials should be at the
level of the fill hole (fig. B-8). If not, bring to level by
adding the recommended lubricant.

Change fluid as recommended in the Chassis Mainte-
nance Schedule. Fluid type and quantity required are
listed in the Recommended Fluids and Lubricants chart
and the Fluid Capacities chart at the end of this chapter
by axle model. To change fluid:

(1) Remove axle differential housing cover.
- (2) Allow lubricant to drain completely.

(3) On all differentials except Trac-Loc, flush the
differential with a flushing oil or light engine oil to clean
out the housing (do not use water, steam, kerosene or
gasoline for flushing). Trac-Loc differentials may be
cleaned only by disassembling the unit and wiping with
clean, lint-free rags. Do not flush the unit.

(4) Check condition of differential housing cover
gasket. Replace if necessary.

(5) Install gasket and differential housing cover.

(6) Tighten cover bolts to 15 to 25 foot-pounds (20 to
34 Nem) torque.

(7) Remove fill plug and add new lubricant to fill
hole level (fig. B-8).

(8) Install fill plug.

A )

b

3

A2 ) ) ]

>
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FILL PLUG

ALL FRONT AXLES AND J-20 TRUCK REAR AXLE

B0188

ALL REAR AXLES EXCEPT J-20 TRUCK

Fig. B-8 Axle Fill Plug Locations

2. Bearings—Front Wheel

Lubricate front wheel bearings as scheduled using a
high quality wheel bearing lubricant (see Recommended
Fluids and Lubricants chart). Be sure to force grease
between rollers. Check the bearing races for signs of
pitting, brinelling or overheating. Wipe the spindle clean
and apply a small amount of grease to prevent rust.
Wipe the wheel hub clean and apply a small amount of
grease inside the hub.

CAUTION: Do not overfill the wheel hub. Too much
grease can cause overheating and bearing damage, or it
can leak and contaminate brakelinings.

Install the inner bearing and a new grease seal. As-
semble the hub assembly and adjust bearings as de-
scribed in Chapter 2F—Axles and Front Hubs.

Inspect bearings, and clean and repack if necessary,
when they are removed for other services.

Manual Locking Hubs

Inspect and lubricate manual locking hubs as sched-
uled using chassis lubricant. For a more detailed pro-
cedure, refer to Chapter 2F—Axles and Front Hubs.

Brake and Chassis Inspection

Inspect linings for wear, cracks, charred surfaces or
broken rivets, and for contamination by brake fluid, axle
lubricant or other contaminants. Refer to the following
inspection procedures.

Front Brakelinings—CdJ and Scrambler Models

Check both ends of the outboard lining by looking in
at each end of the caliper (fig. B-9). These are the points
at which the highest rate of wear normally occurs. At
the same time, check the lining thickness of the inboard
shoe to make sure that it has not worn prematurely.
Look through the inspection port to view the inboard
shoe and lining. Whenever the thickness of any lining is
worn to the approximate thickness of the metal shoe, all
shoe and lining assemblies on both brakes should be
replaced.

p— g
BRAKESHOE 4 DUTBOARD J

L\
BLEEDER
SCREW

INSPECTION
PORT

ANTI-RATTLE -'

Fig. B-9 Disc Brake Assembly—CJ and Scrambler Models

81182A

Front Brakelinings—Cherokes-Wagoneer-Truck Models

Check brakelining thickness through caliper in-
spection port (fig. B-10).

A wear sensor is attached to the brakeshoes. When
brakelining wears to the point that replacement is nec-
essary, the sensor contacts the disc, making a screeching
or scraping noise to warn the driver that brakeshoes
need replacement.

Rear Brakelinings—All Modals

Replace linings worn to within 1/32 inch (.78 mm) of
rivet head.

Rear Self-Adjusting Mechanism

Operate the adjuster cable (CJ) or adjuster lever and
pivot (Cherokee, Wagoneer and Truck). Check for ease of
operation of the adjuster screw assembly. Check condi-
tion of the adjuster components for bending, frayed
cables, loose or overheated springs, or binding.
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CALIPER
SUPPORT

 BLEEDER .
| SCREW

g J41113

Fig. B-10 Caliper Inspaction Port—Cherokes-Wagoneer-Truck Modsls

Master Cylinder

Inspect the cap bail for proper tension and fit. The cap
should maintain a tight seal. Check the rubber dia-
phragm seal for cracks, cuts or distortion. Check fittings
and housing for signs of leakage. If internal leaks are
suspected or if fluid loss occurs but a leak is not evident,
check for leaks at the rear of the master cylinder. Cor-
rect as required.

Disc Brake Calipers

Check dust boot for correct installation, tears or signs
of leakage. Check slide surfaces (CJ) or bushings and
pins (Cherokee, Wagoneer and Truck) for binding, corro-
sion or tears.

Rear Wheel Cylinders

Pull the dust boot back and inspect for leaks. Check
the condition of the pistons and cylinder bores.

Differential Warning Valve

Check the valve and housing for signs of leaks, kinked
lines or loose fittings.

Brakelines, Fitting and Hoses

Check for cracks, swelling, kinks, distortion or leaks.
Also inspect position to be sure no lines are rubbing
against exhaust system parts or other components.

Parking Braks

Operate the parking brake pedal and release and
check for smooth operation and brake holding ability.
Inspect cables for binds, kinks or frays. With the brake

released, the rear wheels should turn freely. Adjust the

parking brake, if necessary, as described in Chapter
2G—Brakes.

Overall Braks Condition and Action

Check for improper brake action, performance com-
plaints or signs of overheating, dragging or pulling. Cor-
rect as required.

Chassis

Inspect spring bushings and mountings for looseness
or wear. Check shock absorbers and bushings for loose
mountings, wear or leaks. Correct as required.

Check for improper steering action or suspension
noises, performance complaints or signs of shimmy,
pulling, rubbing or undue tire wear.

Check tires for visible signs of wear which may in-
dicate underinflation or need for front-end alignment,
tire rotation or wheel balancing. Also check for bulging,
cracks or other road hazard damage. Check and adjust
inflation pressures according to the specifications listed
in the tire pressure sticker on the glove box door.

3. Body Lubrication

Lubricate the items listed at scheduled interval using
lubricant specified in the Recommended Fluids and Lub-
ricants chart at the end of this section. Refer to figures
B-11 through B-18 for application of lubricant. When
lubricating weatherstrips and seals, apply the lubricant
to a rag and wipe it on the seal to avoid dust-collecting
overspray which can soil passenger clothing.

Fig. B-11  Hood Latch—CJ and Scrambler Mbdm
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4. Clutch Lever and Linkage 5. Exhaust System Inspection

Inspect the exhaust system at scheduled interval for
Lubricate at scheduled interval. Apply AMC/Jeep All- the following conditions. Correct as required.

Purpose Lubricant, or equivalent, or multi-purpose e Exhaust system leaks, damage, misalignment
chassis lubricant (lithium base) to the one lube fitting on ® Grounding against body sheet metal or frame
the clutch bellerank. * Catalytic converter “bulging” or heat damage

Fig. B-15 Door Hinges and Courtesy Light Button—
Cherokee-Wagonser-Truck Modsls

B

APPLY TO
DOOR LATCH * g

A Z

-80184 5 s
Fig. B-16  Windshield Hinge Lubrication Hols—
Fig. B-14 Door Latch and Lock—Cherokes-Wagoneer-Truck Models CJ and Scrambler Models
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APPLY TO LATCH
ON BOTH ENDS
¢ OF TAILGATE  /

=g
] C')‘

&

£
-

A
Fig. B-17 Tailgate Lubrication Points—Cherokes-Wagoneer Models

] L 8

LUBRICATE WITH
DOUBLE CARDAN

JOINT LUBE FITTING
TOOL J-25512-2

,il’

‘80188

1 s
Fig. B-18 Tailgate Hinge Lubrication Hola—
Cherokes-Wagoneer Models

6. Manual Steering Gear

Check at scheduled interval by removing the side
cover bolt opposite the adjuster screw (fig. B-19). Lubri-
cant should be to level of bolt hole. If not, add make-up
fluid such as AMC/Jeep All-Purpose Lubricant or multi-
purpose lithium base chassis lubricant.

1. Propeller Shafts (Front and Rear)

Lubricate propeller shafts, single and double cardan
U-joints, during the scheduled chassis lubrication with
AMC/Jeep All-Purpose Lubricant or multi-purpose lith-
ium base chassis lubricant grease.

NOTE: Undercoating or rustproofing compounds could
unbalance the propeller shafts and cause drivetrain vi-
brations. Remove any such compounds using the appro-
priate solvent.

REMOVE BOLT
TO LUBRICATE

J42566

Fig. B-19  Manual Steering Gear Fill Hole Location

Sleeve Yokes (Splines)

Apply grease gun pressure to sleeve yoke grease fit-
ting until lubricant appears at pressure relief hole in
expansion plug at sleeve yoke end of spline. At this
point, cover pressure relief hole with finger and continue
to apply pressure until grease appears at sleeve yoke
seal. This will ensure complete lubrication of spline.

Double Cardan Joint

Lubricate the constant velocity center bearing at the
transfer case end of the front propeller shaft as follows:

(1) Raise vehicle on frame-contact type hoist (front
wheels must be free to rotate).

(2) Clean dirt from around double cardan joint (fig.
B-20).

(3) Lubricate joint using needle-type Lubrication
Adapter J-25512-2.

8. Steering Linkage

Lubricate steering linkage at scheduled interval.

Clean the four lube fittings on tie-rod ends and con-
necting rod ends, and lubricate with AMC/Jeep All-
Purpose Lubricant, or equivalent, or multi-purpose lith-
ium base chassis lubricant.

Also, inspect and replace as needed torn or ruptured
grease seals, replace damaged steering components and
lubricate ball joints.
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Fig. B-20 Double Cardan Joint

Check manual or power steering gear assembly for
leaks, housing cracks or loose frame mounting. Inspect
steering damper for leaks or loose mounting. Also, check
steering tie rods and connecting rod for bending, loose-
ness or wear.

9. Chsck Windshield Washer Fluid Level
Check fluid level with each fuel fill.

10. Transfer Case—Fluid Level Check

Fluid levels in the transfer case must be checked as
scheduled. To check lubricant level, remove the transfer
case fill plug located on the rear of the transfer case.
Lubricant should be level with the fill plug hole (figs.
B-21 through B-23). If not, bring up level with specified
lubricant and install fill plug. Refer to Recommended
Fluids and Lubricants chart located at the end of this
chapter for lubricant specification and to Fluid Capaci-
ties chart for transfer case capacity.

DRAIN
Fig. B-21 Transter Case Drain and Fill Plugs—Mods! 300

FILL

Fig. B-23 Transfer Case Draln and Fill Plugs—Quedra-Trac

Transfer Case—Fluid Change

Drain and change transfer case at scheduled interval.
To change fluid:
(1) Remove fill plugs then drain plugs.
(2) Allow transfer case to drain completely.
(3) Install drain plugs.
(4) Fill with specified lubricant to level of fill hole.
(5) Install fill plugs.

CAUTION: Do not overtighten fill and drain plugs.
Tighten plugs to 15 to 25 foot-pounds (20.3 to 33.9 Nem)
torque. Overtightening can strip threads or break the
aluminum case.

11. Transmission

Refer to Engine Components for procedure on check-
ing fluid level for automatic transmission.

Fluid levels in the transfer case and manual transmis-
sion must be checked at the same time, as scheduled. Fill
plugs for all manual transmissions are located on the
right side of the assembly.

To check lubricant level, remove the transmiscicn fill
plug. Lubricant should be level with each {ill plug hole.
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If not, bring up to level with specified lubricant and
install fill plug. Refer to Recommended Fluids and Lub-
ricants chart and Fluid Capacities chart at the end of
this chapter.

Automatic Transmission Fluld Changes

Drain and refill the automatic transmission every
27,500 miles (44 000 km) for vehicles in normal service
and every 12,500 miles (20 000 km) for vehicles in heavy-
duty service. Change fluid immediately after vehicle
operation, before it cools.

(1) Remove transmission pan screws, pan, and
gasket.
(2) Remove and discard oil filter (fig. B-24).

(3) Remove and discard O-ring seal from pick-up

pipe.

(4) Install new O-ring seal on pick-up pipe and in-
stall strainer and pipe assembly.

(5) Clean pan thoroughly and position new gasket
on pan. Use petroleum jelly, or equivalent, to position
gasket.

(6) Install pan. Secure with attaching screws and
tighten to 10 to 13 foot-pounds (14 to 18 Nem) torque.

(T) Pour approximately 5 quarts (4.71 liters) of Dex-
ron II* automatic transmission fluid into filler pipe. Be
sure container spout, funnel, or other items in contact
with fluid are clean.

(8) Start engine and allow it to idle a few minutes.

(9) Apply brake pedal and parking brake. Shift
transmission into all positions then place the selector
lever in N (Neutral).

Fig. B-24 Removing Automatic Transmission Fllter

(10) With transmission at operating temperature,
check fluid level. Add fluid, if necessary, to bring level to
FULL mark.

Manual Transmission Fluld Change

Manual transmission and transfer case lubricating
fluid should be changed at the same time, as scheduled.
See Recommended Fluids and Lubricants at the end of
this chapter for fluid specification, and the Fluid Capac-
ities Chart for quantity. To change fluid:

(1) Remove fill plugs then drain plugs.
(2) Allow units to drain completely.
(3) Install drain plugs.

(4) Fill to level of fill holes.

(5) Install fill plugs.

UNSCHEDULED MAINTENANCE

Services detailed in this subsection are not listed in
the Maintenance Schedule for performance at a speci-
fied interval. They are to be performed as required to
restore vehicle to original specifications. Unscheduled
maintenance services include such items as fuel system
cleaning; engine carbon deposit removal; retightening
loose parts and connections; replacement of manual
transmission clutch components, brakelinings, shock ab-
sorbers, light bulbs, wiper blades, belts or hoses; re-
placement of interior trim, bright metal trim, painted
parts and other appearance items or rubber-like parts.
Need for these unscheduled services is usually indicated
by a change in performance, handling, or the appearance
of the vehicle or a particular component. Owners, users
and service mechanics should be alert for indications
that service or replacement is needed.

Catalytic Converter

The catalytic converter(s) used on 1982 Jeep models
will become contaminated if leaded gas is used, or if the
engine or emission controls are not maintained as sched-
uled. If this occurs, the catalyst—the alumina-coated
beads in the converter—or the entire converter must be
replaced. Refer to the catalyst replacement procedure in
Chapter 1IK—Exhaust Systems.
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Fluid Capacities
- Cherokee, Wagoneer and Truck CJ and Scrambler
CAPACITIES (1X- imperial Metrio CAPACITIES us. Imperial Metric .
Approximete Retilt Moessure | Messurs | Messurs Appreximete Mestwre | Messcre | Mestun
od - " .
Engine OUl . 181 CID Englne (Includes ‘
258 CID Engine (Includes 1 qua! 172 quart for filter change) 3.0 quarts 2.5 quarts 2.8 iters
tor filter change) 6.0 quarnts 5.0 quarts 5.7 liters 258 CID Engine (includes - .
380 CID Engines (Includes 1 . 1 quart for fliter change) 6.0quarts | 8.0 quarts 8.7 liters
rt tor filf 8.0 quarts 42 [
qua ter change) QUK quarts 4.7 liters m‘;m “ ‘ B ]
Cooling System (noludes 1 181 CID Engine 78quarts | 65quarts | 7.41itens
Quart for haster) 258 CID Engine : 105 quarts | 87 quarts | 9.9 liters
258 CID Engine 10.5 quarts 8.7 quarts 9.9 liters
380 CID Engine 140quarts | 1.6quarts | 132 liters Teanster Case
Model 300 4.0 pints 33 pints 1.8 liters
Transter Case
Model 2068 6.0 pints 5.0 pints 28 liters lemn sl ‘:; d - 1.7 liters
Quadra-Trac 40pints | 33pints | 19iters oo 48peed — Lo 3 ::: 20 m 17 iiters
Manusl! 5-Speed — T8 40 pints 3.7 pints 1.9 liters
Am&"““m aspints | 7.1pt 40 liters
ly) nts .1 pints
Tranemission Automstic — Model 999 .
Manual 4-8peed — T4 3.3 pints 29 pints 1.7 ters (At Overhauf) 17.0 pints 14.1 pints 8.0 fiters
Manua! 4-8peed — T-178 3.5 pints 29 pints 1.7 Ners
Manua! 4-8peed — T-18 6.5 pints 8.8 pints 3.1 (iters Axies FrontAce | 28 21 pinte 19 (tees
Manus) -T8 40 a7 C/Scrambier pints
e s 900 pints pints | 19thers CurBcrambler Rear Axle a8pints | 40pints | 230ters
{Change Only) 0.5 pints - 7.1 pints 4.0 iiters QGos Tanks .
Automatic — Mode! 999 - . N . (Approximate Capacity)
(At Overhaul) 170pints | 141pints | 80 (kters CJ/Scrambler Models 14.8 gallons | 12.3 gallons | 58.0 liters
Automatic — Mode! 727 CJ/Scrambdier Models 20.0 gailons |16.69 galions | 76.0 liters
{Change Only) 8.5 pints 7.1 pints 40 (iters
Automatic — Modst 727
(At Overhaul) 17.0 pints 14.1 pints 8.0 liters
Axies
Chaerokee Front Axile 3.0 pints 25 pints 1.4 liters
Cherokeo Rear Axile 4.8 pints 4.0 pints 23 liters
Wagoneer Front Axle 3.0 pints 25 pints 1.4 liters
Wagoneer Rear Axle 4.3 pints 4.0 pints 23 liters
J-10 Truck Front Axte 3.0 pints 2.5 pints 1.4 liters
J-10 Truck Rear Axle 4.8 pints 4.0 pints 2.3 liters
320 Truck Front Axile 3.0 pints 28 pints 14 liters
$-20 Truck Rear Axie 6.0 pints 8.0 pints 2.8 (iters
Gos Tanks (Approximets c».dm.
Cherokes Models 20.3 galtons | 16.9 gallons 768 liters
Wagoneer Modets 20.3 galicns | 169 gallons | 76.0 liters
Truck Models 18.2 galtons | 15.2 gallons | 6.9 liters
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Recommended Fluids and Lubricants

PRSI 4

‘e
pd -

viscosity chart for correct SAE grade.]

Exhaust manifold heat

AMC/Jeep Heat Valve Lubricant
valve or equivalent. .
. . CHASSIS
COMPONENT SPECIFICATION

Automatic transmission

AMC/Jeep Automatic Transmission
Fluid or equivalent labeled
Dexron I1@®.

Brake master cylinder”

AMC/Jeep Brake Fluid or equivalent
marked FMVSS No. 116, DOT-3
and SAE J-1703.

CAUTION: Use onlv recommended
brake fluids.

Hydraulic clutch reservoir

AMC/Jeep Brake Fluid of equiv-

ENGINE CHASSIS {Continued)
COMPONENT SPECIFICATION COMPONENT SPECIFICATION
Distributor rotor tip* AMC/Jeep Silicone Dielectic Manual transmission SAE 85W-90 gear lubricant
Compound or equivalent. Model T-176 {API-GLS).
Engine coolant High quality ethylene glycol Model T-18
{permanent antifreeze) and clean Manual transmission AMClJeep Automatic Transmission
water mixture. Model T4 - Fluid or equivalentlabeled Dexron lI®.
Engme oil - API classification “SF."” Refer to oil Model 75 "~ o -

Model 208 transfer case

s~

AMCiJeep Automatic Transmission
Fluid or equivalent zbeled Dexron iI@.

Model 300 transfer case

SAE 85W-S0 gear lubmzm

(API-GLS).
Parking brake pedal 3-M Spray Lube 8902 or
mechanism* equivalent.

Power steering pump
and gear®

AMC/Jeep Power Steering Fluid
or equivalent. *

Quadra-Trac transfer case

AMClJeep Automatic Transmission
Fluid or equivalent labeled Dexron Il®).

Check Windshield
Washer Fluid Level

AMC/Jeep Windshield
Washer Solvent or
Equivalent

Trac-Lok axle differential

AMC/Jeep Rear Axle Lubricant or

Conventional axle
differentials

AMC/Jeep Rear Axle Lubricant or
gear {ubricant of SAE 85W-90
(API-GLS5) quality.

Drum brake support
plate ledges®

AMC/Jeep Brake Corrosion
Control Lubricant

Front suspension ball
joints, steering linkage,
propeller shafts, single and

double cardan joints and
yokes

AMC/Jeep All-Purpose Lubricant or
equivalent lithium base chassis
lubricant.

Front wheel bearings

AMC/Jeep All-Purpose Lubricant
or equivalent lithium base chassis
lubricant.

Manual locking hubs

AMC/Jeep Ali-Purpose Lubricant
or equivalent lithium base chassis
lubricant.

Manual steering gear”

AMC/Jeep All-Purpose Lubricant
or equivalent lithium base chassis
lubricant.

: limited-slip gear lubricant of SAE
(4-cylinder only) ;l;rgarz:t:;‘; ZMJ\./187§3N0. 116, G5W.00 (APLGLS) quality.
T Caution: Use only recommended , BODY
brake fluids. v COMPONENT SPECIFICATION
Clutch lever and linkage AMC/Jeep All-Purpose Lubricant Ashtray slides 3-M Spray Lube 8302 or equivalent.
e :‘rbe:;::lent lithium base chassis Front seat tracks 3-M Spray Lube 8902 or equivalent.

Hinges: door, hood,
liftgate, tailgate, glove box

3-M Spray Lube 8802 or equivalent.

Hinges: tailgate -
(Cherokee, Wagoneer)

AMC/Jeep All-Purpose Lubricant -
or equivalent lithium base chassis
lubricant.

Key lock cylinders

Powdered graphite, AMC/Jeep
Silicone Lubricant Spray or light oil.

Latches: door, hood,
liftgate, tailgate, glove box

3-M Spray Lube 83802 or equivalent.

Moon roof

Petroleum Jelly

Weatherstrips: door,
window, liftgate, tailgate

AMC/Jeep Silicone Lubricant Spray
or equivalent.

Windshield hinges and
holddown knabs (CJ)

3-M Spray Lube 83802 or equivalent.

*No routine drain and refill or application of lubricant is reqﬁired.
Specification is for maintaining fluid levels or reassembling compo-

nents. Refer to the Maintenance Schedules for intervals.

3 )



PART 1

POWER PLANT

General Service and Diagnosis n ‘

Engines n

Cooling Systems n

Batteriesﬂ

CHAPTER

Charging System E

Starting System n

INDEX

Ignition System JT¢

Cruise commam

Fuel Systems E

Exhaust Systemsn

Engine Instrumentation m




1A-1

GENERAL
SERVICE AND

DIAGNOSIS :

SECTION INDEX
Page Page

General Information 1A-1 Engine Tune-Up 1A-15
Englne Diagnosis 1A-3

GENERAL INFORMATION

Page Page

Emission Components 1A-2 General 1A-1

GENERAL The Engine Diagnosis section of this chapter presents

This chapter contains general information that ap- information and procedures useful for locating problems

plies to all Jeep engines: 151 CID four-cylinder, 258 CID not normally encountered during routine maintenance

six-cylinder, and 360 CID eight-cylinder engines. Refer and tune-ups.

to Chapter 1B—Engines for specific procedures in- The Engine Tune-Up section of this chapter presents a

volving engine replacement, engine disassembly, inter- systematic approach to the performance of a complete,

nal component repair and replacement, and mechanical precision tune-up required at the interval specified in
specifications. the Engine Maintenance Schedule.

Emission Control Components - Canada Light Duty Vehicles
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1A-2 GENERAL SERVICE AND DIAGNOSIS

manufactured for sale in Canada. Vehicles designated
California are the only vehicles certified for sale in the
state of California. )

EMISSION COMPONENTS

It is frequently helpful to know at a glance the emis-
sion control-related components that are installed on a

particular vehicle. This information is contained in the
emission control component charts. Vehicles designated
49-State are certified for sale in all states (and Canada)
except California. Vehicles designated Canadian are

NOTE: All reference to CJ vehicles also pertains to
Scrambler vehicles.

Emission Control Components - 49-State Light Duty Vehicles

— F = Forward Delay
— DR = Dual Reverse Delay
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Emission Control Components—California Light Duty Vehicles
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GENERAL Diagnosis—Performance chart.
Additional tests and diagnostic procedures may be
An engine diagnosis is helpful for identifying the necessary to pinpoint a particular problem. This infor-
causes of malfunctions not remedied by routine mainte- mation is provided within Diagnosis with Scope Analy-
nance and tune-ups. These malfunctions are classified zer, Cylinder Compression Pressure Test, Cylinder
as either mechanical (e.g. a strange noise), or perform- Combustion Pressure Leakage Test, Cylinder Head Gas-
ance (e.g. engine idles rough and stalls). Refer to the ket Failure Diagnosis and Intake Manifold Leakage
Service Diagnosis—Mechanical chart and the Service Diagnosis.



1A-4 GENERAL SERVICE AND DIAGNOSIS

Service Diagnosis—Mechanical

Condition Possible Cause Correction
EXTERNAL OIL (1) Fuel pump gasket broken or : (1) Replace gasket.
LEAKS improperly seated. ’
(2) Cylinder head cover RTV Sealant (20 Replace sealant; check cylinder
broken or improperly seated. head cover gasket flange and
cylinder head sealant surface for
distortion. ,
(3) Oil filter gasket broken or im- (3) Replace oil filter.
properly seated.
(4) Oil pan side gasket broken or (4) Replace gasket; check oil pan
improperly seated. gasket flange for distortion.
{5) Oil pan front oil seal broken or (5) Replace seal; check timing case
improperly seated. cover and oil pan seal flange for
distortion.
(6) Oil pan rear oil seal broken or (6) Replace seal; check oil pan rear
improperly seated. oil seal flange; check rear main
bearing cap for cracks, plugged
oil return channels, or distortion
in seal groove.
(7) Excess crankcase pressure (7) Replace PCV valve,
because of restricted PCV valve.
(8) Timing case cover oil seal broken (8) Replace seal.
or improperly seated.
(9) Oil pan drain plug loose or has (9) Repair as necessary and tighten.
stripped threads.
(10) Rear oil gallery plug loose. (10) Use appropriate sealant on
gallery plug and tighten.
(11) Rear camshaft plug loose or (11) Seat camshaft plug or replace
improperly seated. and seal, as necessary.
(12) Distributor base gasket (12) Replace distributor base gasket.
damaged.
EXCESSIVE OIL (1) Oil level too high. (1) Lower oil level to specifications.
CONSUMPTION (2) Oil too thin. (2) Replace with specified olil.
(3) Valve stem oil deflectors are dam- (3) Replace valve stem oil
aged, missing, or incorrect type. - deflectors.
(4) Valve stems or valve guides worn. (4) Check stem-to-guide clearance
and repair as necessary.
(5) Piston rings broken, missing. (5) Replace missing or broken rings.
(6) Incorrect piston ring gap. (6) Check ring gap, repair as necessary.
(7) Piston rings sticking or excessively (7) Check ring side clearance, repair
loose in grooves. as necessary.
(8) Compression rings installed up- (8) Repair as necessary.
side down.
(9) Cylinder walls worn, scored, or (9) Repair as necessary.

glazed.

60259A
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Service Diagnosis—Mechanical (Continued)

Condition Possible Cause Correction
EXCESSIVE OIL (10) Piston ring gaps not properly (10) Repair as necessary.
CONSUMPTION _ staggered.
(Continued) (11) Excessive main or connecting rod (11) Check bearing clearance, repair
bearing clearance. as necessary.
(12) PCV valve stuck closed (12) Replace PCV valve.
NO OIL PRESSURE (1) Low oil level. (1) Add oil to correct level.
(2) Oil pressure gauge or sending unit (2) Refer to Oil Pressure Gauge
inaccurate. in Chapter 1L.
(3) Oil pump malfunction. (3) Refer to Oil Pump in Chapter 1B
(4) Oil pressure relief valve sticking. (4) Remove and inspect oil pressure
relief valve assembly. Refer to
Chapter 1B.
(5) Oil passages on pressure side of (5) Inspect oil passages for
_ pump obstructed. obstructions.
(6) Oil pickup screen or tube (6) Inspect oil pickup for
obstructed. obstructions.
(7) Loose oil inlet tube. (7) Replace inlet tube.
LOW OIL PRESSURE (1) Low oil level. (1) Add oil to correct level.
(2) Oil excessively thin due to dilu- (2) Drain and refill crankcase with
tion, poor quality, or improper correct grade oil.
grade.
(3) Oil pressure relief spring weak or (3) Remove and inspect oil pressure
_sticking. relief valve assembly.
(4) Oil pickup tube and screen assem- (4) Remove and inspect oil inlet {ube
bly has restriction or air leak. and screen assembly. (Fill picliup
with lacquer thinner to find leaks.)
Replace if defective.
(5) Excessive oil pump clearance. (5) Check clearances: refer 1o Qil
Pump in Chapter 1B.
(6) Excessive main, rod, or camshaft (6) Measure bearing clearances, repany
bearing clearance. as necessary.
HIGH OIL PRESSURE (1) Improper grade oil. (1) Drain and refill crankcase with
correct grade oil.
(2) Oil pressure gauge or sending unit (2) Refer to Oil Pressure Gauge
inacurrate. in Chapter 1L.
(3) Oil pressure relief valve sticking (3) Remove and inspect oil pressure
closed. relief valve assembly.
(4) Oil pressure relief valve anti-lock (4) Check for obstruction: repair
port blocked (eight-cylinder only). as necessary.
MAIN BEARING (1) Insufficient oil supply. (1) Check for low oil icvel m Jow oil
NOISE pressure.

(2) Main bearing clearance excessive.

(3) Crankshaft end play excessive.

(2) Check main bearing clearance,
repair as necessary.

(3) Check end play, repair as necessary.
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Service Diagnosis—Mechanical (Continued)

Condition Possible Cause Correction
MAIN BEARING (4) Loose flywheel or drive plate. (4) Tighten flywheel or drive plate
NOISE bolts.
(5) Loose or damaged vibration (5) Repair as necessary.
damper.
CONNECTING ROD (1) Insufficient oil supply. (1) Check for low oil level or low oil
BEARING NOISE pressure.
(2) Bearing clearance excessive or (2) Check clearance, repair as
bearing missing. necessary.
(3) Crankshaft connecting rod journal (3) Check journal measurements,
out-of-round. repair or replace as necessary.
(4) Misaligned connecting rod or cap. (4) Repair as necessary.
(5) Connecting rod bolts tightened (5) Tighten bolts to specified torque.
improperly.
PISTON NOISE (1) Piston-to-cylinder wall clearance (1) Check clearance, repair as
excessive (scuffed piston). necessary.
(2) Cylinder walls excessively tapered (2) Check cylinder wall measure-
or out-of-round. ments, rebore cylinder.
(3) Piston ring broken. (3) Replace all rings on that piston.
(4) Loose or seized piston pin. (4) Check piston-to-pin clearance,
repair as necessary.
(5) Connecting rods misaligned. (5) Check rod alignment, straighten
or replace.
(6) Piston ring side clearance exces- (6) Check ring side clearance, repair
sively loose or tight. as necessary.
(7) Carbon build-up on piston is (7) Clean carbon from piston.
excessive.
VALVE TRAIN NOISE (1) Insufficient oil supply. (1) Check for:
(a) Low oil level.
(b) Low oil pressure.
(c) Plugged pushrods.
(d) Wrong hydraulic tappets.
(e) Plugged oil gallery in block.
(f) Excessive tappet to bore
clearance
(2) Push rods worn or bent. (2) Replace worn or bent push rods.
(8) Rocker arms or pivots worn. (3) Replace worn rocker arms or
pivots.
(4) Dirt or chips in hydraulic tappets. (4) Clean tappets.
(5) Excessive tappet leak-down. (5) Replace valve tappet.
(6) Tappet face worn. (6) Replace tappet; check correspond-
ing cam lobe for wear.
(7) Broken or cocked valve springs. (7) Properly seat cocked springs;
replace broken springs.
(8) Stem-to-guide clearance excessive. (8) Check stem-to-guide clearance,
ream guide, install oversize valve.
(9) Valve bent. (9) Replace valve. 602598
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GENERAL SERVICE AND DIAGNOSIS 1A-7

Service Diagnosis—Mechanical (Continued)

Condition Possible Cause Correction
VALVE TRAIN NOISE (10) Loose rocker arms. (10) Tighten bolts to specified torque.
(Continued) (11) Valve seat runout excessive. (11) Regrind valve seat/valves.
(12) Missing valve lock. (12) Install valve lock.
(13) Push rod rubbing or contacting (13) Remove cylinder head and
cylinder head. remove obstruction in head.
(14) Excessive oil level (4-cyl.). (14) Correct ail level.
Service Diagnosis—Performance
Condition Possible Cause Correction
HARD STARTING 1) Binding linkage. choke valve or -1+ Repair as necessary.
(STARTER MOTOR choke piston.
ggm% 2) Restricted choke vacuum and 2. (lean passages.

ROUGH IDLE OR
STALLING

hot air passages.
31 Improper fuel level.

) Dirty, worn or faulty needle
valve and seat.

15) Float sticking.

(6) Exhaust manifold heat valve stuck
(eight-cylinder engine only).

{7) Faulty fuel pump.

18) Incorrect choke cover adjustment.

(9) Inadequate unloader adjustment.

(10) Faulty ignition coil.

t11) Improper spark plug gap.
12y Incorrect initial timing.

(13) Incorrect valve timing.

(1) Incorrect curb or fast idle speed.

12) Incorrect initial timing.

(4) Damaged tip on idle mixture
screw(s).

(5) Improper fast idle cam adjustment

{6) Faulty EGR valve operation.

17) Faulty PCV valve air flow.

13) Improper idle mixture adjustment.

31 Adjust float level

4. Repair as necessary.
5 Repair az necessary

(6) Lubricate or replace.

71 Replace fuel pump.
8+ Adjust choke cover.

‘9 Adjust unloadcer.

105 Test and replace o= vocessary.

11+ Adjust gap.

12, Adjust timing.

131 Check valve timing: repair as

necessary.

‘11 Adjust curb or fast idle speed,
2, Adjust timing to speciiications.,

13)  Adjust idle mixture.

14) Replace mixture screw(s).

(5) Adjust fast idle speed.

6} Test EGR system and replace as
necessary.

.71 Test PCV valve and replace as
necessary. )
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Service Diagnosis—Performance (Continued)

Condition Possible Cause Correction
ROUGH IDLE OR (8) Exhaust manifold heat valve (8) Lubricate or replace heat valve
STALLING inoperative (eight-cylinder as necessary.
(Continued) engine only).
(9) Choke binding. (9) Locate and eliminate binding
condition.
(10) Improper choke setting. (10) Adjust choke.
{11) Faulty TAC unit. (11) Repair as necessary.
(12) Air leak into manifold vacuum. (12) Check manifold vacuum and
repair as necessary.
(13) Improper fuel level. (13) Adjust fuel level.
(14) Faulty distributor rotor or cap. (14) Replace rotor or cap.
(15) Leaking engine valves. (15) Perform cylinder combustion or
compression test, repair as necessary
(16) Incorrect ignition wiring. (16) Check wiring and correct as
necessary.
1(17) Faulty ignition coil. (17) Test coil and replace as necessary.

18) Clogged air bleed or idle passages. |(18) Clean passages.

(19) Restricted air cleaner. (19) Clean or replace air cleaner.
{1) Clogged idle transfer slots. t1) Clean transfer slots.
FAULTY LOW-
SPEED OPERATION | '2) Restricted idle air bleeds and {2) Clean air bleeds and passages.
passages.
(3) Restricted air cleaner. {3) Clean or replace air cleaner.
t4) Improper fuel level. (4) Adjust fuel level.
5) Faulty spark plugs. (5) Clean or replace spark plugs.
6) Dirty, corroded, or loose secondary | (6) Clean or tighten secondary circuit
circuit connections. connections.
(7) Faulty ignition coil wire. (7) Replace coil wire.
18) Faulty distributor cap. (8) Replace cap.
FAULTY (1) Improper pump stroke. (1) Adjust pump stroke.
ACCELERATION .
12) Incorrect ignition timing. t2) Adjust timing.

(3) Inoperative pump discharge check | (3) Clean or replace as necessary.
ball or needle.

(4) Faulty elastomer valve. (Eight- (4) Replace valve.
cylinder engine only.)

703348
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Service Diagnosis—Performance (Continued)

Condition Possible Cause _ Correction

FAULTY (5) Worn or damaged pump diaphragm| (5) Replace diaphragm or piston.
ACCELERATION or piston. ,
(Continued) '
(6) Leaking main body cover gasket. (6) Replace gasket.

(7) Engine cold and choke too lean. (7) Adjust choke.

(8) Improper metering rod adjustment (8) Adjust metering rod.
( BBD Model carburetor)

(9) Faulty spark plug(s). (9) Clean or replace spark plug(s).

(10) Leaking engine valves. (10) Check cylinder leakdown rate or
compression, repair as necessary.

(11) Faulty coil. (11) Test coil and replace as necessary.

FAULTY HIGH (1
SPEED OPERATION

~

Incorrect ignition timing. (1) Adjust timing.

(2) Faulty distributor centrifugal (2) Check centrifugal advance and
advance. repair as necessary.

(3) Faulty distributor vacuum (3) Check vacuum advance and repair
advance. as necessary.

(6) Wrong spark plug gap; wrong plug. | (8) Adjust gap; install correct plug.
(6) Faulty choke operation. (6) Adjust choke.

(1) Partially restricted exhaust (7) Eliminate restriction.
manifold, exhaust pipe, muffler
or tailpipe.

(8) Clogged vacuum passages. (8) Clean passages.

(9 Improper size or obstructed (9 Clean or replace as necessary.
main jet.

(10) Restricted air cleaner. (10) Clean or replace as necessary.
(11) Faulty distributor rotor or cap. (11) Replace rotor or cap.
(12) Faulty coil. (12) Test coil and replace as necessary.

(13) Leaking engine valve's). (13) Perform cylinder combustion or
compression test, repair as necessary.

(14) Faulty valve spring s). (14) Inspect and test valve spring
tension and replace as necessary.

(15) Incorrect valve timing. (15) Check valve timing and repair as
necessary.

70333C
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1A-10 GENERAL SERVICE AND DIAGNOSIS

Service Diagnosis—Performance (Continued)

Condition

Possible Cause

Correction

FAULTY HIGH
SPEED OPERATION
(Continued)

MISFIRE AT ALL
SPEEDS

POWER NOT UP
TO NORMAL

(16)

an

1)
@2
3)
4)
(5)
(6)

N

(8)
9

1 o)

a1y

(12)
(13)
(14)
(15)

(16)
(1)
(2)
(3)

(4)
(5)
(6)

M

8

Intake manifold restricted.

Worn distributor shaft.

Faulty spark plug(s).

Faulty spark plug wire(s).
Faulty distributor cap or rotor.
Faulty ignition coil.

Trigger wheel too high.

Primary circuit shorted or open
intermittently.

Leaking engine valve(s).

Faulty hydraulic tappet(s).
Faulty valve spring(s).

Worn lobes on camshaft.

Air leak into manifold vacuum.

Improper carburetor adjustments.
Fuel pump volume or pressure low.
Cylinder head gasket failure.

Intake or exhaust manifold
passage(s) restricted.

Wrong trigger wheel.
Incorrect ignition timing.
Faulty distributor rotor.

Trigger wheel positioned too high
or loose on shaft.

Incorrect spark plug gap.
Faulty fuel pump.

Incorrect valve timing.

Faulty ignition coil.
Faulty ignition wires.

(16)

aan
(1)
(2)
(3)
i4)
(5)
(6)

()]

(8)
(9)

(10)
(11)

(12)
(13)
(14)
(15)

(16)
(1)
(2)
(3)

(4)
(5)
(6)

(7)
8)

Remove restriction or replace
manifold.

Replace shaft.
Clean or replace spark plug(s).

Replace as necessary.

Replace cap or rotor.
Test coil and replace as necessary'.
Set to specifications.

Trace primary circuit and repair
as necessary.

Perform cylinder combustion
or compression test, repair
as necessary.

Clean or replace tappet(s).

Inspect and test valve spring
tension, repair as necessary.

Replace camshaft.

Check manifold vacuum and
repair as necessary.

Adjust carburetor.
Replace fuel pump.
Replace gasket.

Pass chain through passages.

Install correct wheel.
Adjust timing.
Replace rotor.

Reposition or replace trigger wheel.

Adjust gap.
Replace fuel pump.

Check valve timing and repair
as necessary.

Test coil and replace as necessary.

Test wires and replace as necessary.

703322
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Service Diagnosis—Performance (Continued)

_Condition ' v Possible Cause Correction
POWER NOT UP (9) Leaking engine valves. (9) Perform cylinder combustion or
TO NORMAL _ compression test, and repair
(Continued) _ as necessary. :
(10) Cylinder head gasket failure. (10) Replace gasket.
(11) Leaking piston rings. (11) Check compression and repair as
necessary.
(12) Worn distributor shaft. (12) Replace shaft.
INTAKE BACKFIRE (1) Improper ignition timing. (1) Adjust timing.
(2) Faulty accelerator pump discharge.} (2) Repair as necessary.
(3) Improper choke operation. (3) Repair as necessary.
(4) Defective EGR CTO valve. (4) Replace EGR CTO valve.
(5) Defective TAC unit. (5) Repair as necessary.
(6) Lean fuel mixture. (6) Check float level or manifold

vacuum for air leak. Remove
sediment from bowl.

EXHAUST BACKFIRE (1) Air leak into manifold vacuum. (1) Check man.ifold vacuum and
. repair as necessary.

(2) Faulty diverter valve. (2) Test diverter valve and replace
as necessary.
(3) Faulty choke operation. (3) Repair as necessary.
(4) Exhaust leak. (4) Locate and eliminate leak.
PING OR (1) Incorrect ignition timing. (1) Adjust timing.
SPARK KNOCK
(2) Distributor centrifugal or vacuum (2) Check advance and repair as
advance malfunction. necessary.
(3) Excessive combustion chamber (3) Use combustion chamber
deposits. cleaner.
(4) Carburetor set too lean. (4) Adjust carburetor.
(56) Air leak into manifold vacuum. (5) Check manifold vacuum
and repair as necessary.
(6) Excessively high compression. {(6) Check compression and repair
as necessary.
(7) Fuel octane rating excessively low. | (7) Try alternate fuel source.
(8) Heat riser stuck in heat ON (8) Free-up or replace heat riser.
position (eight-cylinder engine
only).
(9) Sharp edges in combustion (9) Grind smooth.
chamber.
SURGING (CRUISING .
SPEEDS TO (1) Low fuel level. (1) Adjust fuel level.
TOP SPEEDS) (2) Low fuel pump pressure or volume.| (2) Replace fuel pump. 70334E



1A-12  GENERAL SERVICE AND DIAGNOSIS

Service Diagnosis—Performance (Continued)

Condition Possible éause Correction
sgggme (CRUISING | (3) Metering rod(s) not adjusted (3) * Adjust metering rod.
'?‘OP g’SE']I‘:'gs) : properly ( BBD Model Carburetor).
(Continued) (4) Improper PCV valve air flow. (4) Test PCV valve and replace
' . as necessary.
() Air leak into manifold vacuum. (5) Check manifold vacuum and
repair as necessary.
(6) Clogged main jet(s). (6) Clean main jet(s).
(7) Undersize main jet(s). (7) Replace main jet(s).
(8) Blocked air bleeds. (8) Clean air bleeds.
(9) Clogged fuel filter screen. (9) Replace fuel filter.
(10) Restricted air cleaner. (10) Clean or replace air cleaner.

DIAGNOSIS WITH SCOPE ANALYZER

The scope analyzer is an ignition system tester that
provides a quick and accurate means for diagnosis of
ignition system performance problems. All phases of the
ignition cycle are displayed graphically on an os-
cilloscope (cathode ray tube) as they occur during engine
operation. '

The manufacturers of scope analyzer equipment pro-
vide descriptions of the test procedures possible with
their equipment. This section is not intended to describe
all uses of scope analyzer equipment, but to indicate
differences in scope pattern between the HEI (High
Energy Ignition) and SSI (Solid State Ignition) systems
used on Jeep engines (fig. 1A-1).

The upper display illustrates a typical scope pattern
for the HEI system from one ignition to the next igni-
tion and areas of the pattern significant for diagnosis.
The scope pattern displays the time duration horizon-
tally and voltage amplitude vertically.

Compare the scope pattern of the HEI system with
the typical pattern of the SSI system.

The SSI waveform pattern drops further below the
zero voltage level (i.e., negative) during oscilation damp-
ening but otherwise is similar to that of the HEI system
in this area.

Other than the differences noted, scope analyzer igni-
tion system diagnosis for HEI and SSI systems is essen-
tially the same.

70344F

CYLINDER COMPRESSION PRESSURE TEST

The results of a cylinder compression pressure test
can be utilized identifying the cylinder(s) with an abnor-
mal compression pressure. With this information avail-
able, additional testing/inspection will provide the exact
cause of the pressure loss.

(1) Clean spark plug recesses with compressed air.
(2) Remove spark plugs.

(3) Remove coil wire from distributor caps and con-
nect to ground.

(4) Secure throttle in wide open position.
NOTE: Ensure battery and starter motor are in good
operating condition before starting test. Otherwise, in-

dicated compression pressures may not be valid for diag-
N0818 purposes.

(5) Insert compression pressure gauge, engage

starter motor and turn engine for three revolutions.

Record compression pressure on third revolution.

(6) Test remaining cylinders and record com-
pression pressures.

(7) Refer to Compression Pressure chart.

Compfessién Pressure

Engine Pressure—PS| (kPa) Max. Cyl. Deviation—P8! (kPs)
Four-Cylinder 140 (965) 30 (207)
Six-Cylinder 120-140 (827-965) 30 (207)
Eight-Cylinder 120-140 (827-965) 30 (207)

‘
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CYLINDER COMBUSTION PRESSURE LEAKAGE TEST

Satisfactory engine performance depends upon a me-
chanically sound engine. In many instances, unsatisfac-
tory performance or rough idle is caused by combustion
chamber leakage. A cylinder compression pressure test
alone may not reveal this fault. The pressure leakage

test outlined below provides an accurate means of eval-

uating engine condition. Pressure leakage testing will
indicate if the exhaust or intake valves are improperly
seated, if leaks exist between adjacent cylinders, if there
are leaks into the water jacket and any other causes of
compression pressure loss.

(1) Inspect coolant level and add as required. Do not
install radiator cap.

(2) Start and operate engine until it attains normal
operating temperature, then turn ignition Off.

(3) Remove spark plugs. '

(4) Remove oil filler cap.

(5) Remove air cleaner.

(6) Position carburetor fast idle speed screw on top
step of fast idle cam.

(7) Calibrate test equipment according to manufac-
turer’s instructions.

NOTE: Shap air source for testing should maintain 70
psi (483 kPa) minimum and 200 psi (1380 kPa) maximum
(80 psi [552 kPa] recommended).

(8) Perform test procedure on each cylinder accord-
ing to equipment manufacturer’s instructions.

NOTE: While testing, listen for air escaping through

carburetor, tailpipe and oil filler opening, and look for
bubbles in radiator coolant.

(9) All gauge indications should be equal, with no
more than 25 percent leakage. For example, at 80 psi
(552 kPa) input pressure, a minimum of 60 psi (414 kPa)
should be maintained in cylinder. Refer to Cylinder
Combustion Pressure Leakage Test Diagnosis.

CYLINDER HEAD GASKET FAILURE DIAGNOSIS

"A “blown” cylinder head gasket usually results in a
loss of power, loss of coolant and engine misfire. A
“blown” cylinder head gasket may develop between ad-
jacent cylinders or between a cylinder and adjacent wa-
ter jacket.

A cylinder head gasket “blown” between two adjacent
cylinders is usually indicated by a loss of power and
engine misfire.

A cylinder head gasket “blown” between a cylinder
and an adjacent water jacket is indicated by foaming of
coolant or overheating and loss of coolant.

Replace a “blown” cylinder head gasket using the pro-
cedure outlined in Chapter 1B—Engines.

Cylinder-to-Cylinder Leakage Test

To determine if the cylinder head gasket is “blown”
between cylinders, perform a compression pressure test
as outlined under Cylinder Compression Pressure Test.
A cylinder head gasket “blown” between two cylinders
will result in approximately a 50 to 70 percent reduction
in compression pressure in the two affected cylinders.

Cylinder Combustion Pressure Leakage Test Diagnosis

Condition Possible Cause Correction

(1) Air escapes (1) Intake valve leaks. (1) Refer to Valve Reconditioning
through (Chapter 1B).
carburetor.

(2) Air escapes (2) Exhaust valve leaks. (2) Refer to Valve Reconditioning
through tailpipe. (Chapter 1B).

(3) Air escapes ) | (3) Head gasket leaks or crack (3) Remove cylinder head
through radiator. in cylinder block. ' and inspect.

(4) More than 25% (4) Head gasket leaks or crack (4) Remove cylinder head
leakage into in cylinder block or head and inspect.
adjacent cylinder. between adjacent cylinders.

(5) More than 25% (5) Stuck or broken piston ring(s); (5) Inspect for broken ring(s) or
leakage and cracked piston; wom rings piston. Measure ring gap and
air escapes and/or cylinder wall. cylinder diameter, taper, and
through oil out-of-round.
filler cap open-
ing only.

70335
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Cylinder-to-Water Jacket Leskage Test

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(1) Remove radiator cap and start engine. Allow
engine to warm up until thermostat opens.

(2) If large compression/combustion pressure leak
exists, bubbies will be visible in coolant.

(3) If bubbles are not visible, install radiator pres-
sure tester and pressurize system. If cylinder com-
pression and combustion pressure is leaking into water
jacket, pointer will pulsate with every combustion
stroke of piston.

INTAKE MANIFOLD LEAKAGE DIAGNOSIS

An intake manifold air leak is characterized by lower
than normal manifold vacuum. One or more cylinders
may be “dead.” :

Exterior Leak

Two tests are possible, one with engine oil and one
with acetylene.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(1) Start engine.

(2) Apply oil to gasket edge areas between intake
manifold and cylinder head. If oil is forced into mani-
fold, or if smoke is evident in exhaust, manifold has air
leak.

(3) Open acetylene valve of oxyacetylene torch. Do
not ignite. Pass torch tip over gasket edge areas. If
engine speed increases, manifold has leak.

Interior Leak—Eight-Cylinder Engine Only

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do mot wear loose
clothing.

(1) Start engine. Remove PCV valve hose from in-
take manifold.

(2) Plug PCV valve hose fitting in manifold. Allow
PCV valve to hang free.

(3) Remove oil filler cap. Cover filler tube with
palm of hand. If vacuum is felt, crankcase is exposed to
intake manifold or cylinder head vacuum.

(4) Remove intake manifold. Inspect for casting
flaws.

(5) Inspect cylinder head for casting flaws. Thor-
oughly inspect area around intake valves and intake
valve ports.

(6) With valve closed, fill port with gasoline and
inspect for leaks. Alternate method: wrap shop cloth
around air nozzle and apply air pressure to port. Listen
for leaks. :

ENGINE TUNE-UP
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GENERAL

A complete, precision tune-up is required at the inter-
val outlined in the Engine Maintenance Sched-
ule—Chapter B. A tune-up will accomplish several
things. First, it will assure that the engine is operating
as efficiently and as economically as it was designed to
operate. Second, it will assure that the undesirable ex-
haust and fuel vapor emissions are within the limits
defined by Federal and state regulations.

A complete, precision tune-up includes all of the tasks
listed in the Engine Maintenance Schedule. Some tasks
involve highly-precision emission control devices. These
devices are discussed within the applicable systems in

their respective chapters of this manual. They are in-
cluded in this chapter for reference only.
For convenience, when performing a precision tune-

up, the necessary services are grouped together by ei-
ther assembly or system.

ENGINE ASSEMBLY

OH Filler Cap

On eight-cylinder engines, a polyurethane foam filter
in the oil filler cap filters air coming into the PCV
system. To clean the filter, apply light air pressure in
the direction opposite normal airflow (through the filler
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tube opening). If the filter is deteriorated, replace the
filler cap. ,

Drive Belts

Inspect belts for defects such as fraying or crackmg
Test belt tension. Belt tension testing, adjustment, ar-
rangement and tension specifications are llsted in Chap-
ter 1IC—Cooling Systems. .-

Vacuum Fittings and Hoses

Inspect vacuum hose fittings for looseness and corro-
sion. Inspect rubber hoses for brittleness and cracking.
Thoroughly inspect the hose ends that are slipped onto
nipples. Engine performance may be adversely affected
by air leaks in such unlikely places as the heater and air
conditioner control vacuum hoses, Cruise Command
hoses or the power brake booster vacuum hose.

IGNITION SYSTEM
Spark Plugs

Remove and examine spark plugs for burned electro-
des and fouled, cracked or broken porcelain insulators.
Keep plugs arranged in the order removed from the
engine. An isolated plug displaying an abnormal condi-
tion indicates that a problem exists in the cylinder from
where it was removed. Replace plugs at the mileage
interval recommended in the Engine Maintenance
Schedule. Plugs that have less engine mileage may be
cleaned and reused if not otherwise defective. Refer to
Spark Plug Condition. After cleaning, file the center
electrode flat with a point file. Adjust the gap (separa-
tion) between electrodes to 0.033-0.038 inch (0.84-0.97
mm) for six- and eight-cylinder engines, and 0.060 inch
(1.52 mm) for four-cylinder engines (fig. 1A-2).

Fig. 1A-2  Spark Plug Gap Measurement—Typical

Always use a torque wrench when installing spark
plugs. Distortion from overtightening will change the
gap (separation) of the plug electrodes. For four- and
six-cylinder engines, tighten plugs with 7 to 15 foot-
pounds (9.5 to 23 Nem) torque. For eight-cylinder en-
gines, tighten plugs with 25 to 30 foot-pounds (34 to 41
Nem) torque.

Spark Plug Condition

Refer to figure 1A-3. Compare the spark plugs with
the illustrations and the following descriptions.

* LOWMILEAGE PLUGS WITH THIS COI'\IDITION'MAY BE CLEANED

Fig. 1A-3  Typical Spark Plug Conditions

*» PLUGS WITH THIS CONDITION MUST BE REPLACED

60770
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A—Electrode Gap Bridging :

Electrode gap bridging may be traced to loose deposits
in the combustion chamber. These deposits accumulate
on the plugs during continuous stop-and-go driving.
When the engine is suddenly subjected to a high torque
load, the deposits partially liquefy and bridge the gap
(i.e., short circuit the electrodes).
B—Scavenger Deposits

Fuel scavenger deposits may be either white or yel-
low. They may appear to be harmful but this is a normal
condition caused by chemical additives in certain fuels.
Such additives are designed to change the chemical na-
ture of deposits and decrease spark plug misfire tenden-
cies. Notice that accumulation on the ground (side)
electrode and shell area may be heavy, but the deposits
are easily removed. Plugs with scavenger deposits can
be considered normal in condition and can be cleaned
using standard procedures.
C—Chipped Electrode Insulator

A chipped electrode insulator usually results from
bending the center electrode while adjusting the spark
plug electrode gap (separation). Under certain condi-
tions, severe detonation can also separate the insulator
from the center electrode.
D—Preignition Damage

Preignition damage is caused by excessive combustion
chamber temperature. First, the center electrode dis-
solves and, somewhat later, the ground (side) electrode.
Insulators appear relatively deposit free. Determine if
the spark plug has the correct heat range rating, if
ignition timing is overadvanced or if other conditions
are causing engine overheating.

NOTE: The heat range rating refers to the operating
temperature of a particular type spark plug. Spark
plugs are designed to operate within specific temper-
ature ranges depending upon the thickness and length of
the center electrode porcelain insulator.

E—Cold Fouling (or Carbon Fouling)

The deposits that cause cold fouling are basically car-
bon. A dry, black deposit on one or two plugs in a set
may be caused by “sticking” valves or defective spark
plug wires. Cold (carbon) fouling of the entire set may be
caused by a clogged air cleaner, a sticking exhaust mani-
fold heat valve (eight-cylinder engine only) or a faulty
carburetor choke.

F—Spark Plug Overheating

Overheating is indicated by a white or gray electrode
insulator that also appears blistered. The increase in
electrode gap (separation) will be considerably in excess
of 0.001 inch per 1000 miles (0.025 mm per 1 609 km) of
engine operation. This suggests that a plug with a cooler
heat range rating should be used. Overadvanced ignition
timing, detonation and cooling system malfunctions can
also cause spark plug overheating.

NOTE: Some fuel refiners in several areas of the
United States have introduced a manganese additive

(MMT) for unlewded fuel. During combustion, fuel with
MMT causes the entire tip of the spark plug to be coated
with a rust-colored deposit. This rust color may be mis-
diagnosed as being caused by coolant in the combustion
chamber. Spark plug performance i3 not affected by
MMT deposits.

Spark Plug and Ignition Coll Wires

To remove wires from spark plugs, twist the rubber
protector boot approximately 1/2-turn to break the seal.
Grasp the boot and pull it from the plug with constant
force. Do not pull on the wire itself because this will
damage the conductor and terminal connection.

To remove wires from the distributor cap or ignition
coil tower, loosen the boot first, then grasp the upper
part of the boot and the wire and gently pull straight up.

Wire Rasistance Test

Do not puncture spark plug wires with a probe while
performing any test. This may cause a separation in the
conductor. The preferred method is to remove the sus-
pected wire and use an ohmmeter to test for the correct
resistance according to the length of the particular wire.
Refer to Spark Plug and Coil Wire Resistance Wire
Values chart.

' 8park Plug and Coil Wire Resistance Values

Inches ’ Ohms

Ot 16 3,000 to 10,000
15t0 26 4,000 to 15,000
2510 35 6,000 to 20,000
Over 36 8,000 to 25,000

60748

When installing spark plug wires and the ignition coil
high voltage wire, ensure mechanically tight con-
nections are made at the spark plugs, distributor cap
tower and ignition coil tower. The wire protector boots
on the spark plugs and distributor cap towers and coil
tower must fit tightly. A partially seated wire terminal
creates an air separation (resistance) in the high voltage
circuit and the resulting arcing will cause terminal cor-
rosion, wire conductor damage and decrease the voltage
at the spark plugs.

When replacing spark plug wires, route the wires cor-
rectly and secure them within the proper retainers. Fail-
ure to route the wires properly can result in radio
ignition noise and cross ignition of the plugs, or short
circuit the wires to ground.

Ignition Coll

Always test a suspected defective ignition coil on the
engine. Because a coil may “break down” after the en-
gine has heated it to operating temperature, it is impor-
tant that the coil be at normal operating temperature
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when tested. If using an ignition coil tester (not an
ohmmeter) perform the tests according to the instruc-
tions provided by the manufacturer of the equipment.
Refer to Chapter lG—Igmtlon Systems for additional
information.

Distributor

The distributor. used with all engines is a solid state,
electronically controlled type (i.e., no contact points).
Other than the cap and rotor inspection listed in the
Engine Maintenance Schedule, there is no scheduled
maintenance for distributors. Refer to Chapter
1G—Ignition Systems for distributor service
procedures.

Distridetor Roter inspaction

Visually inspect the rotor for cracks, evidence of cor-
rosion and the effects of arcing on the metal tip, and
evidence of mechanical interference with the cap (fig.
1A-4). Some charring is normal on the end of the metal
tip. The silicone dielectric compound applied to the rotor
tip for radio interference noise suppression (six-and
eight-cylinder engines) will appear charred. This is nor-
mal. Do not remove the charred compound. Test the
spring for insufficient tension. Replace a rotor that dis-
plays any of the adverse conditions illustrated in figure
1A-4. Coat the tip of a replacement rotor (six- and eight-
cylinder engines only) with Jeep Silicone Dle!ectrlc
Compound, or equxvalent

Bistributor Cap Inspecticn

Remove the distributor cap and wipe clean with a dry
cloth. Perform a visual inspection for cracks, carbon
paths, broken towers, charred or eroded terminals and

INSUFFICIENT
SPRING .
TENSION

CRACKS

EVIDENCE
OF

ROTOR PHYSICAL
e CONTACT
CORRODED WITH

CAP
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Fig. 1A-4  Rstor Inspection

damaged rotor button (fig. 1A-5). Replace any cap that
displays any of the adverse conditions illustrated in
figure 1A-5. When replacing a cap, transfer one spark
plug wire at a time to the replacement cap. If necessary,
refer to Distributor Wiring Sequence illustrated in Spec-
ifications. Ensure each wire is installed in the tower
corresponding to its original tower position. Insert the
wire terminals firmly into the towers. .

Replace the cap if the terminal ends inside the cap are
excessively eroded (fig. 1A-5). The vertical face of a
terminal end will indicate some evidence of erosion from
normal operation. Examine the terminal ends for evi-
dence of mechanical interference with the rotor tip.

Ignition System Timing
A graduated timing degree scale located on the timing

_case cover is used for timing each ignition system. An

index notch milled into the vibration damper is used to
reference the No. 1 cylinder ignition position of the
crankshaft with the correct timing mark on the gradu-
ated scale (figs. 1A-6 and 1A-7).

Magastic Timing Probe

A socket integral with the timing degree scale on the
timing case cover is provided for use with a special
magnetic timing probe that detects the milled notch in
the vibration damper. The probe is inserted through the
socket until it touches the vibration damper and is auto-
matically spaced away from the damper by damper ec-
centricity. Ignition timing is indicated on a meter or
computer printout, depending on the manufacturer’s
equipment.

The socket is located at 9.5° ATDC, and the equipment
is calibrated to compensate for the degree difference. Do
not use the socket location when timing an ignition
system with a conventional timing light.

Ignitien Timing Procedure

Refer to Tune-Up Specification charts and Emission
Control Information label located in the engine
compartment.

(1) Disconnect and plug distributor vacuum ad-
vance hose opening.

(2) With ignition switch off, connect ignition timing
light and properly calibrated tachometer.

NOTE: If the timing light has an adjustable advance
control feature, turn the control to the OFF position.

(3) For six-cylinder engines, disconnect two-wire
connector (yellow and black wires) at electronic ignition
module and short circuit ignition module connector ter-
minals with jumper wire. This step does not apply to 49-
state designated CJ vehicles.

NOTE: When the ignition module connector terminals
are short circuited with the jumper wire the electronic
retard circuit is deactivated. This is necessary to accu-
rately adjust the ignition timing.



GENERAL SERVICE AND DIAGNOSIS 1A-19
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Fig. IA 7 Timing Degree Scale and llulch Locatlen—
Eight-Cylinder Engine

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(4) Engage parking brake, start engine and allow to
warm up to normal operating temperature. Place auto-
matic transmission in Drive, manual transmission in
Neutral position.

(5) Adjust idle speed to specified curb (slow) idle
rpm. Refer to Tune-Up Specifications charts and Emis-
sion Control Information label.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(6) Adjust ignition timing to degrees specified in
Tune-Up Specifications—On Vehicle chart by loosening
distributor holddown clamp and rotating distributor.

(7) For six-cylinder engines (except 49-State 6-cyl-
inder CJ) increase engine speed to 1600 rpm while ob-
serving and adjusting ignition timing.

(8) Tighten distributor holddown clamp and verify
that ignition timing is correct.

(9) Turn off engine and remove tlmmg light and
tachometer. Connect No. 1 spark plug wire, if dis-

connected. Connect hose to distributor vacuum advance
mechanism. If applicable, remove jumper wire and con-

nect electronic ignition module connector to wire har-
ness connector.

Testing Distributor Advance Mechanisms

Adjustable Advance Control Timing Light Procedure

(1) Connect timing light and tachometer as de-
seribed above. Disconnect and plug vacuum advance
hose. Connect vacuum pump (with gauge) to distributor
vacuum advance mechanism.

(2) For six-cylinder engines, disconnect two-wire
connector (yellow and black wires) at electronic ignition
module and short eircuit ignition module connector ter-
minals with jumper wire. This will deactivate electronic
retard circuit in module. This step does not apply to 49-
state designated CJ vehicles.

WARNING: Use extreme caution when engine 1s oper-
ting. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(3) Start engine and allow to warm-up to normal
operating temperature. Set parking brake, place auto-
matic transmission in Drive, manual in Neutral
position.

(4) Increase engine speed to 2000 rpm. Apply 18 in.
Hg (60.8 kPa) vacuum to distributor vacuum advance
mechanism.

(5) Observe timing degree scale and turn advance
control on ignition timing light until ignition timing
(degrees BTDC) has returned to idle speed specification
(1600 rpm for six-cylinder engines). Degrees indicated
on advance meter should be total degrees advance as
specified in Distributor Curves in Specifications. Add
vacuum advance degrees at 18 in. Hg (60.8 kPa) to me-
chanical advance degrees at 2000 rpm. For example, for
six-cylinder engine, total advance should be 28.5 to 39
degrees BTDC.

(6) If total advance at 2000 rpm with 18 in. Hg (60.8
kPa) vacuum applied is less than ‘specification, dis-
connect vacuum pump and, with engine at 2000 rpm,
determine maximum centrifugal degrees advance. Refer
to Distributor Curves in Specifications.

(7) If centrifugal advance degrees are within speci-
fication, replace vacuum advance mechanism.

(8) Turn off engine; remove timing light and tach-
ometer; remove jumper wire and connect electronic igni-
tion module connector to wire harness connector (six-
cylinder engine only); and connect vacuum hose to
distributor.

Testing Distributor Advance Mechanisms—Off Engine

Total distributor advance degrees also may be deter-
mined with the distributor removed from the engine.
Follow the distributor test equipment manufacturer’s
instructions.

Information provided in the Distributor Curves is for
on-engine testing. If the distributor advance mecha-
nisms are tested with a distributor tester, convert the
information in the Distributor Curves from engine rpm
to distributor rpm and from engine degrees advance to
distributor degrees advance. Divide engine rpm by 2 to
obtain distributor rpm. Divide engine degrees advance
by 2 to obtain distributor degrees advance. For instance,
if the Distributor Curve indicates 8 to 12 degrees ad-
vance at 2000 rpm, the corresponding on-tester specifi-
cations would be 4 to 6 degrees advance at 1000 rpm.
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NOTE: The specified vacuum inches of mercury (or
kPa) is the same, regardless if test is on-engine or off-
engine.

FUEL SYSTEM

General Inspection

Fuel systems depend on hoses and rigid tubing to
route liquid fuel, fuel vapors and vacuum. Fuel vapor
and air leaks upset the operation of the engine and may
reduce the effectiveness of the emission control devices.
Liquid fuel leaks not only waste fuel but also create a
fire hazard. Carefully inspect hoses and tubing for
cracks, dents, corrosion and abnormal bends. Inspect
fittings for corrosion or looseness. Inspect the fuel tank
for leaks caused by loose mounting straps, broken
seams, dents or corrosion. Inspect filler neck grommets
and hoses for proper installation.

Air Cleaner

Replace the dry-type air cleaner filter element during
each precision tune-up. Under extreme conditions (e.g.,
dusty environment), more frequent replacement is
recommended.

Fuel Filter

All Jeep vehicles have two fuel filters. The in-tank
filter is designed to be maintenance-free. The in-line
filter between the fuel pump and carburetor and in-
carburetor filter (four-cylinder engine) require periodic
replacement. When installing the replacement filter
(six- and eight-cylinder engines), ensure the fuel return
nipple is positioned at the top of the filter.

Carburetor Idle Speed Adjustment

General

The engine and related systems must be operating
properly before performing idle speed adjustments.

The idle mixture should not require adjustment as
part of a precision tune-up. The idle mixture adjustment
screws are sealed on all carburetors (figs. 1J-8, 1J-9 and
1J-10). The plugs or dowel pins must be removed before
the idle mixture can be adjusted. This effectively pre-
vents indiscriminate adjustments. Do not remove the
plug(s) or dowel pins and readjust the mixture screw(s)
unless involved in a major carburetor overhaul, throttle
body replacement or the emission of excessive CO at idle
speed has been determined by a competent authority.
Refer to Chapter 1J—Fuel Systems.

Idle Speed Control (Six-Cylinder Engines)

The Sole-Vac throttle positioner is part of the model
BBD carburetor assembly. It is activated in two ways:
by an electric holding solenoid and by a pneumatic vac-
uum actuator. The holding solenoid will maintain
throttle position, but it does not have the ability to move
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SECONDARY BREAK

AIR VALVE

IDLE SPEED

SLOW IDLE SPEED

SOLENOID
ADJUSTMENT SCREW m_sg
FAST IDLE CAM
ADJUSTMENT
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Fig. 1A-8  Rochester Model 2SE and E2SE Carburslors
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Fig. TA-9 Carter Model BBD Carburstor

the throttle to a new position. The vacuum actuator
portion of the Sole-Vac, however, is capable of moving
the throttle to a new position when manifold vacuum is
applied to it.

The Sole-Vac throttle positioner has three positions.
One is the off, or deactivated, position (curb idle); the
second is the holding solenoid position; and the third is
the vacuum actuator position. An electric vacuum
switching solenoid allows manifold vacuum stored in a
reservoir to reach the vacuum actuator and engage it.
The electric vacuum switching solenoid is energized by
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MAIN
BODY

SOLENOID
ADJUSTMENT

VACUUM

ADVANCE

PORT IDLE MIXTURE ' OR' ACCELERATOR
SCREW PLUG PUMP

81125D
Fig. 1A-10 Motorcraft Model 2150 Carburstor

the idle speed controller (49-state designated CJ ve-
hicles) or the feedback system microprocessor (Califor-
nia designated CJ and 50-state designated Cherokee,
Wagoneer and Truck vehicles). For diagnosis procedure,
refer to Chapter 1J.

The holding solenoid is energized if either the intake

manifold heater, air conditioner or rear window de-
froster are in use. The vacuum actuator is engaged via
the thermal electric switch (TES) if the air cleaner air
temperature is below 55°F or 13°C (approximately).
When the air cleaner air temperature is above the
switching temperature, the idle speed controller or mi-
croprocessor energizes the vacuum switching solenoid to
engage the vacuum actuator every time the idle speed
decreases to the calibrated minimum rpm. When engine
rpm increases to the calibrated maximum, the vacuum
actuator is disengaged by the idle speed controller or
microprocessor and the throttle returns to either the
holding solenoid position (if energized) or to the curb idle
speed position.
NOTE: The calibrated minimum and maximum rpm’s
Jor vehicles equipped with automatic transmissions are
435 £ 10 rpm and 1050 £ 100 rpm. For vehicles equipped
with manual transmissions, the calibrated minimum
and maximum rpm’s are 463 + 10 rpm and 1175 + 150
rpm.

Adjustment Precautions and General Information

e Because vehicles with automatic transmissions are
adjusted in Drive, set the parking brake firmly and
do not accelerate the engine.

e Allow the engine to heat to normal operating tem-
perature before adjusting the idle speed.

¢ Perform the adjustment with the air cleaner in-
stalled or with the air cleaner removed and associ-
ated vacuum hoses plugged and carburetor choke
valve open. The A/C compressor clutch wire con-
nector must be disconnected and the deceleration

valve vacuum hose removed and plugged for four-
cylinder engines.

® Do not operate the engine at idle speed more than
three minutes at a time.

¢ Ensure the ignition timing is correct before adjust-
ing the idle speed.

e Use extreme caution when engine is operating. Do
not stand in direct line with fan. Do not put hands
near pulleys, belts or fan. Do not wear loose
clothing.

Idle Speed Adjustment Procedure—Four-Cylinder Engine with Model
E2SE Carburetor

NOTE: When adjusting idle speed, put manual trans-
mission in Neutral.

WARNING: Set parking brake firmly. Do not acceler-
ate engine.

(1) Connect tachometer to ignition coil or pigtail
wire connector.

(2) Disconnect hose from distributor vacuum ad-
vance mechanism and plug hose. Connect timing light.

(3) Adjust (if necessary) ignition timing with en-
gine at or below specified idle speed.

(4) Connect vacuum hose to distributor vacuum ad-
vance mechanism. Disconnect timing light.

(5) Disconnect deceleration valve and purge hose

' from vapor cannister and plug hoses. Remove air

cleaner.

NOTE: The electronic fuel control system must be op-
erating in the closed-loop mode during the idle speed
adjustment. The system should be operating in the
closed-loop mode when the engine heats to normal oper-
ating temperature. However, to ensure closed-loop mode
of operation, the use of a dwell meter is recommended.

(6) Insert dwell meter probes into terminal 6 (+)
and terminal 13 (-) of diagnostic connector (fig. 1A-11).
Turn meter selector switch to “six-cylinder” scale
position.

clelelole
OGO ||OO
clclelcleillele

Fig. 1A-11  Diaguostic Connector

(7) Dwell meter pointer should be oscillating (15-
degree sweep maximum) and pointer should be located
within 10 to 50 degree range.

NOTE: Ifdwell meterindicates system is in closed-loop
maode of operation, continue with adjustment procedure.
If not, the engine may not be sufficiently heated and the

OO

81196
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system is in the open-loop mode of operation. If this
condition continues after several minutes with the en-
gine at normal operating temperature, refer to Chapter
1J—Fuel Systems for diaguostic procedure.

(8) If equipped with air conditioning, adjust idle
speed screw (fig. 1A-8) to obtain specified engine rpm.
Turn A/C control switch On. Open throttle momentarily
to ensure solenoid armature is fully extended. Adjust
solenoid idle speed screw (fig. 1A-8) to obtain specified
engine rpm. Turn A/C control switch off.

(9) If not equipped with air conditioning, adjust
solenoid idle speed screw (fig. 1A-8) with solenoid ener-
gized to obtain specified engine rpm. Disconnect sole-
noid wire connector and adjust idle speed screw to
obtain specified curb idle speed. Connect solenoid wire
connector.

(10) Dlsconnect hose from EGR (exhaust gas recircu-
lating) valve and plug hose.

(11) With fast idle speed screw on top step of fast idle
spegd cam, adjust fast idle speed to obtain specified
engine rpm.

(12) Stop engine. Install air cleaner. Connect all vac-
uum hoses and A/C compressor wire connector. Dis-
connect tachometer.

Idle Speed Adjustment Procedure—Four-Cylindsr Engine with Madel
2SE Carburetor

(1) Connect tachometer to lgmtlon coil or pigtail
wire connector.

(2) Disconnect hose from distributor vacuum ad-
vance mechanism and plug hose. Connect timing light.

(3) Adjust (if necessary) ignition timing with en-
gine at or below specified idle speed.

(4) Connect vacuum hose to distributor vacuum ad-
vance mechanism. Disconnect timing light.

(5) Disconnect deceleration valve hose and canister
purge hose. Plug hoses. Remove air cleaner.

(6) If equipped with air conditioning, adjust idle
speed screw (fig. 1A-8) to obtain specified engine rpm.
Turn A/C control switch On. Open throttle momentarily
to ensure solenoid armature is fully extended. Adjust
solenoid idle speed screw (fig. 1A-8) to obtain specified
engine rpm. Turn A/C control switch Off.

(7) If not equipped with air conditioning, adjust
solenoid idle speed screw (fig. 1A-8) with solenoid ener-
gized to obtain specified engine rpm. Disconnect sole-
noid wire connector and adjust idle speed to obtain
specified engine curb idle speed rpm.

(8) Disconnect hose from exhaust gas recirculating
(EGR) valve and plug.

(9) With fast idle speed screw (fig. 1A-8) on topstep

of fast idle speed cam, adjust fast idle speed screw to
obtain specified engine rpm.

(10) Stop engine. Install air cleaner and connect all
vacuum hoses. Disconnect tachometer.

Idle Speed Adjustment Procedure—Six-Cylinder Engine

(1) Connect tachometer to ignition coil negative ter-
minal or pigtail wire connector. Start and allow engine
to attain normal operating temperature. Carburetor
choke and intake manifold heater must be off. This
occurs when engine coolant heats to approximately
160°F (71°C).

NOTE: When adjusting the idle speed, pluce manual
transmission in Neutral or automatic transmission in
Drive. Turn all accessories Off.

WARNING: Set parking brake firmly. Do not acceler-
ute engine.

(2) Disconnect vacuum hose from Sole-Vac vacuum
actuator and plug. Disconnect holding solenoid wire con-
nector. Adjust carburetor curb (slow) idle speed adjust-
ment screw (fig. 1A-9) to obtain specified curb (slow)
idle engine rpm if not within specification. Refer to
Emission Control Information label and Tune-Up Speci-
fications chart.

(3) Apply direct source of vacuum to vacuum actua-
tor. Use Vacuum Pump Tool J-23738, or equivalent.

(4) When throttle positioner is fully extended, turn
vacuum actuator adjustment screw on throttle lever
until specified engine rpm is obtained.

(5) Disconnect vacuum source from vacuum
actuator.

(6) If equipped, turn air conditioner On.

(7) With jumper wire, apply battery voltage (12V)
to energize holding solenoid (fig. 1A-9). Hold throttle
open manually to allow throttle positioner to fully
extend.

NOTE: Without the vacuum actuator, throttle must be
opened manually to allow Sole-Vac throttle positioner to
be fully extended.

(8) If holding solenoid idle speed is not within toler-
ance, adjust Sole-Vac (hex-head adjustment screw) to
obtain specified engine rpm.

(9) Remove jumper wire from Sole-Vac holding so-
lenoid wire connector.

(10) Connect Sole-Vac holding solenoid wire
connector.

(11) Connect original hose to vacuum actuator.

(12) Disconnect tachometer.

ldle Spesd Adjustment Procedure—Eight-Cyilnder Engine

NOTE: When adjusting the idle speed, put manuul
transmission in Neutral. Put automatic transmission in
Drive.

WARNING: Set parking brake firmly. Do not acceler-
ate engine.
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(1) Connect tachometer, start engine and warm to
normal operating temperature. Choke must be off.

(2) If not within OK range, turn curb idle adjust-
ment screw to obtain specified curb idle rpm.

(3) Turn hex screw on solenoxd carriage to obtain
specified idle rpm.

(a) Tighten locknut, if equipped.

(b) Disconnect solenoid wire connector and ad-
just curb idle screw to obtain 500 rpm idle speed.

(c) Connect solenoid wire connector.

(d) If model 2150 carburetor is equipped with
dashpot: with throttle at curb idle position, fully depress
dashpot stem and measure clearance between stem and
throttle lever. Clearance should be 0.093 inch (2.36 mm).
Adjust by loosening locknut and turning dashpot.

Choke Linkage

Inspect all choke linkages, including the fast idle cam,
for free movement at the engine mileage interval speci-
fied in the Engine Maintenance Schedule.

Clean choke linkage by applying Jeep Carburetor and
Combustion Area Cleaner, or equivalent. Never use oil
to lubricate choke linkage.

For choke circuit adjustment procedures, refer to
Chapter 1J—Fuel Systems.

PCV Air Inlet Filter

Four- and Six-Cylinder Engines

A polyester non-woven felt PCV air inlet filter is
located in a retainer inside the air cleaner. Rotate the
retainer to remove it from the air cleaner (fig. 1A-12).
Replace or clean the filter at the engine mileage interval
specified in the Engine Maintenance Schedule. Clean
with kerosene or detergent and water. Squeeze excess
liquid from filter. Do not wring or twist. After cleaning,
lightly oil the filter with clean engine lube oil.

MOULDED

FILTER

Fig. 1A-12  PCV Alr Infet Filter—Four- and Six-Cylinder Enginss

Etght-Cylinder Engine

A PCV air inlet filter is located in the sealed oil filler
cap. To clean the filter, apply light air pressure in the
direction opposite normal air flow (through the filler
tube opening in the cap). Do not apply oil to the filter. If
the filter is deteriorated, replace the filler cap.

Fue! Tank Vapor Emission Control System

The fuel tank, filler cap, fuel hoses and vent hoses
must be maintained in good condition to prevent raw
fuel vapor (hydrocarbons) from entering the
atmosphere.’

Inspect the filler cap for evidence of fuel leakage
stains at the filler neck opening. Remove the cap and
examine 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 stain to its origin and repair or replace the
tank as required.

Inspect the fuel and vent hoses for leakage or damage.
Repair or replace as required. Ensure all connections are
tight.

If liquid fuel is present in the fuel vapor storage canis-
ter, inspect the liquid check valve and replace if
necessary.

Fuel Vapor simga Canister Filter

The filter pad located at the bottom of the canister is
the only serviceable part of the canister assembly. Re-
place at the interval speclfled in the Engine Mainte-
nance Schedule.

Thermostatically Controlled Alr Cleaner (TAC) System

Inspect the air valve in the air cleaner snorkel for
proper operation. If necessary, refer to Chapter
1J—Fuel Systems for functional test procedure.

Inspect hoses for cracks and brittleness. Replace as
necessary.

EXHAUST SYSTEMS

Air Injection Systems

Inspect hoses and hose connections for defects. Re-
place as necessary. Refer to Chapter 1IK—Exhaust Sys-
tems for system functional test procedures.

Exhaust Manifold Heat Vaive—Eight-Cylinder Engine

The exhaust manifold heat valve is an often over-
looked, but highly important, emission control related
device. This valve can affect the fuel economy, engine
performance and driveability, and cause excessive emis-
sion of undesirable exhaust gases.

Inspect the valve (located in front exhaust pipe) for
correct operation and lubricate with Jeep Heat Valve
Lubricant, or equivalent. Refer to Chapter lK—Exhaust
Systems for additional service procedures.
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Tune-Up Specifications—On-Vehicle
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SuTeR,

T L 2 L Te U Ty

Initial Timing )
; DC at Curb
i , | cubidie | ge.vac Spoed B o0 APur Centrifugat ' Spark
cip .- . s::;:é RPM With Vacuum Degrees ' Vacuum Plug
and | Vehicle Trans. Advance Hose | Distributor| Vacuum | Advence - Degrees Type
Venturl . Disconnected Model Advance At i Advance And
- Numb Mochanism| 2000 6 Gap
Set Holding Vecuum Set R A - RPM ¢
M 7 To Solenoid | Actuator T T !
: Energized | Energized ° ) |
Manua! [©)
(48-S) 650+70 750 + 50 900 + 50 8%+ 1° 241334 | 8122802 8°-13° Champion
. RFN14LY
Manus! ! {Alicrnate
(Catif.) - 650+70 760+ 50 900 + 50 15% 4 1° 3231333 8122802 9.5°-13° ! EN14LY)
A —d '
= Automatic ; 0.03%
(49-S) 550+70 | 650150 | 800150 8°x1° R34 | BzB02 | B L
Automatic ' To :
258 :Cetif ) 550470 | 650150 | 800+50 15°41° 3241333 | 8122802 | 9.5°13°  Diswibute i g
. - Curver inch
L4 Manua! (50-S) 600170 750 + 50 900 + 50 15° 4 1° : | (0.84)
- 3241333 | 8122802 | 9.6°-13° | to
Cherokee Automatic . : 0.97 mm)
(50-S) 500+ 70 650 + 50 800+ 50 15°+1° Gap
Truck Manual N
. 600+70 . 750150 900 + 50 19°¢1° 3241333 8122802 9.5°-13%
(Hi-ALT)
Automatic
(Hi-ALT) 500 + 70 650 + 50 800+ 50 21°41° 3241333 8122802 9.5°-13°
NOTE: Automatic Adjusted in Drive; Manua! in Neutral 81158
D5 oie-Vac de-energized. @ Electronic retard deactivated
® Timing set at curb idle (49S CJ)
Slow ldle 1
cIo RPM Initial "l:r::il?g C:’mrifuga Vocuum | goark
and | Vehicle Transmissi atCurb Idle | Distributor | Vacuum 081888 | Degrges |
Nenturl nsmission With Vacuum Model Mechanism | Advance 8t| a4 once 9
. Set oK Advance Hoss| Number Number | 2000 RPM
-,
To Range Disconnected .
Manual (49-S) | 900 800-1000 12041° 1110598 8134116 §°-7° Type AC
i t : ] R44TSX
151 cJ - 0.060
2v | Scrambler Manual (Calif.) 900 800-1000 8° + 1000 1110598 -8134116 §9.7° Refer To Inch
Distributor | (1.52 mm)
Manual (HI—ALT) 900 800-1000 17°%£1° 1110598 - 8134116 §o-7° Curves Gep
BT
Manaul {49-S) 600 550-650 10°+£1° 3233174 8129470 6°-10.5° (./‘?VT'N?I;Y)I
380 Cherckeo . Gap
2V Wagoneer | Automatic (49-S) 600 550-650 10°+1° 3233174 8129470 6°-10.5° 0.033
Truck {0.84 mm)
Manual/ Automatic o -0, o to 0.038
Pt 600 550-650 16°+1 3233174 B12470 | 6105 | |0
80206

NOTE: Automatic Adjusted in Drive; Manual in Neutral, [dle Speed is 500 rpm with solenoid de-energized..
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ADVANCE — ENGINE DEGREES

Distributor Curves—On-Vehicle
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Distributor Curves—On-Vehicle
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- Distributor Wiring Sequence and Engine Firing Order
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Eight-Cylinder Engine
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CLOCKWISE ROTATION
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GENERAL

The 151 CID (2.5 liter) four-cylinder engine (fig. 1B-1,
2 and 3) installed in CJ vehicles has a cross-flow cylinder
head, five main crankshaft bearings, hydraulic valve
tappets, conventional ball socket valve rocker arms, a
camshaft that is gear driven directly from the crank-
shaft and a coolant heated aluminum intake manifold.

Identification

The two-character engine identification code is
stampéed into the left hand rear top corner of the block
(fig. 1B-4).

In addition, engines built for sale in Georgia and Ten-
nessee have a nonrepeating number stamped into the
left rear block flange (fig. 1B-4).

Two-Character Engine Code

The following the two-character engine ID codes rep-
resent the data listed adjacent to each code.

® 4P—49S, Manual Trans, WO/AC

® 47—Calif. Manual Trans, WO/AC

Engine Mounting

Resilient rubber cushions support the engine (fig. 1B-
5) and transmission at three points: at each side on the
centerline of the engine and at the rear between the
transmission extension housing and the rear support
crossmember. Replacement of a cushion may be accom-
plished by supporting the weight of the engine or trans-
mission at the area of the cushion.

NOTE: Remove the screws that attach the shroud to
the radiator to prevent damage to the shroud by the fan.

ENGINE REPLACEMENT

Removal

(1) Open hood.
(2) Remove battery negative cable from battery.
Remove body ground wire from dash panel.
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1.
3.
4.

6.
7.

PCV VALVE

OIL FILLER CAP

INTAKE MANIFOLD ATTACHING
BOLTS

INTAKE MANIFOLD

ROCKER ARM CAPSCREW
ROCKER ARM

VALVE SPRING RETAINER
ASSEMBLY

CYLINDER HEAD COVER (ROCKER
COVER)

9.
10.
1".
12.
13.
4.
18,
16.
17.
18.

Fig. 18-1 Four-Cylinder Englne Assembly—Head

COOLANT HOSE FITTING

INTAKE MANIFOLD GASKET
CYLINDER HEAD

CYLINDER HEAD STUD BOLT

VALVE SPRING AND OIL DEFLECTOR
PUSH ROD GUIDE

CYLINDER MEAD PLUG

CYLINDER HEAD CORE PLUG
EXHAUST MANIFOLD

EXHAUST MANIFOLD BOLT

23.
24.
28.
26.

OIL LEVEL INDICATOR TUBE
ATTACHING SCREW

EXHAUST MANIFOLD HEAT SHROUD
(HEAT SHIELD)

EXHAUST MANIFOLD TO EXHAUST
PIPE STUD

VALVES

PUSH RCD

TAPPET

EXHAUST MANIFOLD GASKET
CYLINDER HEAD GASKET

80792A
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1. DRIVE PLATE AND RING GEAR 13. DOWEL 25. TIMING GEAR COVER (FRONT)
(AUTOMATIC TRANS) 14. CYLINDER BLOCK 26. TIMING GEAR COVER OIL SEAL
2. OIL FILTER 15. PILOT AND/OR CONVERTER 27. CRANKSHAFT PULLEY HUB
3. PUSH ROD COVER AND BOLTS BUSHING 28. CRANKSHAFT PULLEY
4. PISTON 16. REAR OIL SEAL 29. CRANKSHAFT PULLEY HUB BOLT
8. PISTON RING 17. CRANKSHAFT 30. CRANKSHAFT PULLEY BOLT
6. PISTON PIN 18. BLOCK CORE PLUG 31. CRANKSHAFT TIMING GEAR
7. CONNECTING ROD 19. TIMING GEAR OIL NO22LE 32.. CAMSHAFT THRUST PLATE SCREW
8. CONNECTING ROD BOLT 20. MAIN BEARINGS 33. CAMSHAFT THRUST PLATE
9. DOWEL 21. MAIN BEARING CAPS 34. CAMSHAFT
10. OIL LEVEL INDICATOR AND TUBE 22. CONNECTING ROD BEARING CAP 35. CAMSHAFT BEARING
11. BLOCK DRAIN 23. CONNECTING ROD BEARING 36. OIL PUMP DRIVESHAFT RETAINER
12. FLYWHEEL AND RING GEAR (MAN- 24. CRANKSHAFT GEAR PLATE, GASKET AND BOLT
UAL TRANS) 807928

Fig. 15-2 Four-Cylinder Engine Assombly—Black

(3) Remove air cleaner assembly.

(4) Raise vehicle and support with safety stands.

(5) Remove exhaust pipe from exhaust manifold.
Disconnect oxygen sensor connector, if equipped.

(6) Disconnect battery cable and solenoid wire from
starter motor solenoid.

(7) Remove starter motor bolts and rear bracket
nut. Remove starter motor.

(8) Disconnect wire connector from distributor and
from oil pressure sending unit.
(9) Remove engine mounting nuts.
(10) Remove hydraulic clutch slave cylinder and fly-
wheel inspection plate.
(11) Remove transmission clutch/converter housing-
to-engine bolts.
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©
OIL PUMP
OIL PUMP
DRIVESHAFT pitcin
TUBE AND
5 STRAINER
&>
BODY '
, D PRESSURE
o RELIEF
oiL AND SPRING
PUMP
GEARS OIL PUMP

PAN
GASKET
oL
PAN
WIRE OIL PAN
HARNESS REINFORCEMENTS
PROTECTOR .
80792C

Fig. 18-3 Four-Cylinder Engine Assembly—0il Pan and Pump

GEORGIA AND
TENNESSEE ID

90793

Fig. 18-4 Eagire [D Code Locaticas

(12) Lower vehicle.

(13) Support transmission with floor jack.

(14) Identify, tag and remove vacuum hoses from
canister and carburetor.

(15) Remove bow! vent hose from carburetor. Dis-
connect mixture control solenoid wire connector from
carburetor, if equipped.

(16) Remove wires from alternator.

(17) Disconnect throttle cable from bracket and from
carburetor.

(18) Disconnect choke and solenoid wires at
carburetor. :

RIGHT FRONT
LEFT FRONT

KL MOUNTING SUPPORT MOUNTING
BRACKET

RIGHT FRONT
SUPPORT CUSHION

SUPPORT
CUSHION

SUPPORT BRACKET
INSULATOR
RIGHT FRONT
FRAME SUPPORT
MOUNTING BRACKET
LEFT FRONT
FRAME SUPPORT
MOUNTING BRACKET
81044A

Flg. 18-56 Four-Cylinder Engine Mounting

(19) Disconnect engine coolant temperature sender
wire connector.

WARNING: Do not loosen radiator draincock with sys-
tem hot and under pressure because serious burns from
coolant can occur.

(20) Drain radiator and remove lower radiator hose.
(21) Remove heater hoses from heater core inlet and
outlet tubes.

NOTE: DO NOT WASTE reusable coolant. If solution
i3 clean, drain coolant into a clean container for reuse.

NOTE: It may be necessary to attach a flexible hose to
draincock to route coolant to container.

(22) Remove fan shroud bolts. Remove upper radi-
ator hose, radiator and shroud.
(23) Remove power steering hoses at pump.

CAUTION: Manual transmission may have to be
raised to provide a smooth engine/transmission
separation.

(24) Attach engine hoisting sling and remove engine.
Installation

(1) Lower engine into engine compartment. Ensure
that transmission shaft mates correctly with clutch disc
and pilot bushing.

(2) Connect power steering hoses.

(3) Connect and secure heater hoses to heater core
with clamps. N

(4) Connect following wire connectors:

(a) Coolant Temperature sender
(b) Oil pressure sender

it
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(c) Choke and solenoid
(d) Mixture control solenoid, if equipped.

(5) Connect vacuum hoses to canister and carbu-
retor. Ensure hoses are connected correctly according to
identifying tags that were attached prior to removal.

(6) Connect bowl vent hose to carburetor.

(7) Connect alternator wires.

(8) Attach throttle cable to carburetor. Secure cable
in position with bracket.

(9) Position fan shroud over fan. Install radiator
and connect upper and lower radiator hoses. Attach
shroud to radiator. Fill system with coolant.

NOTE: Refer to Chapter 1C—Cooling Systems for ad-
ditional information. 4 '

(10) Raise vehicle.

(11) Install flywheel inspection plate and hydraulic
clutch slave cylinder (manual transmission only).
Tighten bolts with 225 inch-pounds (25 Nem) torque.

(12) Install engine mounting nuts. Tighten with 34
foot-pounds (46 Nem) torque.

(13) Install starter motor. Tighten bolts with 27 foot-
pounds (37 Nem) torque and bracket nut with 40 inch-
pounds (4.5 Nem) torque.

(14) Connect battery cable and solenoid wire to
starter motor solenoid.

(15) Connect distributor wire connector.

(16) Connect exhaust pipe to exhaust manifold.
Tighten securing nuts with 35 foot-pounds (50 Nem)
torque. Connect oxygen sensor wire connector, if
equipped.

(19) Connect battery negative cable and body ground
wire. :

(20) Install air cleaner. :

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(21) Start engine and inspect for leaks. Refill fluids
as necessary. :

VALVES AND ACTUATING COMPONENTS

Motion is transmitted from the camshaft through the
hydraulic tappet and push rod to the rocker arm. Each
rocker arm moves on its pivot ball and transmits the
camshaft motion to the valve. The rocker arm and pivot
ball are retained by a capscrew (fig. 1B-6).

PUSH ROD

CAPSCREW
PIVOT BAL’L'ly 7&“;1
N ier

| |
) J
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h RO ==

EXHAUST SIDE OF CAP
CYLINDER HEAD SCREW

INTAKE SIDE OF
CYLINDER HEAD VALVE

COMBUSTION
CHAMBERS
810648

Flg. 1B-6 Valves and Actuating Components
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Rocker Arm and Push Rod
Removal

(1) Remove cylinder head cover.
(2) Remove rocker arm capscrew and ball.
(3) Remove rocker arm.

NOTE: If only the push rod is to be replaced, loosen
rocker arm capscrew and swing arm away from push

rod. Remove push rod by pulling it up through the hole
in the head.

Cleaning and Inspection

Clean all parts with cleaning solvent. Use compressed
air to clean out the oil passages.

Inspect the pivot contact surface of each rocker arm,
pivot ball and push rod assembly. Replace components
that are scuffed, pitted or excessively worn. Inspect the
valve stem contact surface of each rocker arm and re-
place if deeply pitted. Inspect each push rod end for
scuffing or excessive wear. If any push rod is exces-
sively worn from lack of oil, replace the push rod as
well as the corresponding hydraulic valve tappet and
rocker arm.

It is not normal to find a wear pattern along the
length of the push rod. Inspect the cylinder head for
obstruction if this condition exists.

Installation

(1) Insert push rod through hole in head and into
tappet seat.

(2) Install rocker arm, pivot ball and capscrew.
Tighten capscrew with 20 foot-pounds (27 Nem) torque.
Do not overtighten capscrew.

(3) Install cylinder head cover.

Vaive Springs, Shields and/or Seal Replacement

Removal

(1) Remove cylinder head cover.

(2) Remove rocker arms of valve spring components
to be serviced.

(3) Remove spark plug(s) adjacent to cylinder(s)
with valve spring components to be serviced.

(4) Install air hose Adapter J-22794 into spark plug
hole and apply air pressure to hold valves in place.
Apply minimum of 90 psi (621 kPa) air pressure.

NOTE: An adapter can be constructed by welding an
air hose connection to the body of a spark plug with the
porcelain insulator removed.

(5) After removing rocker arm, screw rocker arm
capscrew into cylinder head. Insert slotted end of Tool J-
5892-1 under head of rocker arm capscrew. Compress

valve spring (fig. 1B-7) and hold to allow removal of
valve spring retainer cap locks. Remove tool, retainer
locks, cap, shield, spring, and valve stem oil seal (fig. 1B-
8).

NOTE: Retain components in same order removed to
Sucilitate installation in original position.

SEAL

SHIELD

VALVE
STEM SEAL

90797

Fig. 1B-8 Valve Spring Assembly
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Valve Spring Tenslon Test

Use Valve Spring Tester J-8056, or equivalent, to test
each valve spring for the specified tension values (fig.
1B-9). Replace springs that are not within specification
and that bind because of warpage.

TORQUE
WRENCH

Flg. 18- Testing Valve Spring—Typlcal

Installation

Always install a new valve stem oil seal whenever
valve spring retainer cap locks have been disturbed.

(1) Position oil seal, spring, shield and cap over
valve stem.

(2) With Tool J-5892-1, compress valve spring and
install retainer cap locks. Remove tool.

(3) Install rocker arm, pivot ball and capscrew over
stud. Tighten capscrew with 20 foot-pounds (27 Nem)
torque. Do not overtighten.

(4) Install cylinder head cover.

(5) Remove air hose adapter and install spark plug.

CAMSHAFT AND DRIVE

The cast iron camshaft is supported by three bearings
and is gear driven. An iron crankshaft gear drives the
camshaft through a plastic composition timing gear
with a steel hub (fig. 1B-10).

The cam lobes are ground, hardened and tapered with
the high side toward the rear. This, coupled with the
spherical face on the tappet, causes the tappets to rotate.

The camshaft bearings are lubricated through oil
holes that intersect the main oil gallery.

L
Fig. 1B-10 Camshaft and Crankshafi Gears

Camshaft Replacement
Removal

(1) Remove air cleaner.

WARNING: DO NOT remove block drain plugs or
loosen radiator draincock with system hot and under
pressure because serious burns from coolant can occur.

(2) Drain cooling system.

NOTE: Do not waste reusable coolant. If solution i3
clean, drain coolant into a clean container for reuse.

NOTE: It may be necessary to attach a flexible hose to
the drains to route the coolant to the container.

(3) Remove timing gear cover. Refer to Timing Gear
Cover Removal for procedure.

(4) Disconnect radiator hoses at radiator. Remove
radiator. Refer to Radiator Removal in Chapter
1C—Cooling Systems.

,h ' L1 o/

90851

Fig. 1B-11 Removing Camshaft Thrust Plate Scraws
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(5) Remove two camshaft thrust plate screws
through holes in camshaft gear (fig. 1B-11).

(6) Remove tappets. Refer to Tappet Removal for
procedure. Y

(7) Remove distributor, oil pump drive and fuel
pump. Refer to removal procedures.

(8) Remove camshaft and gear assembly by pulling
out through front of block. Support shaft carefully when
removing to prevent damaging camshaft bearings.

Disassambly

(1) If gear must be removed from shaft, use press
plate and appropriate adapter with arbor press.

(2) Place tools on table of arbor press. Place cam-
shaft through opening in tools. Press shaft out of gear
using socket wrench or other suitable tool (fig. 1B-12).

NOTE: Thrust plate must be properly aligned to en-
sure woodruff key in shaft does not damage it when the
shaft is pressed out of gear.

Fig. 1B-12  Removing Camshaft Timing Gear
Assambly

To assemble camshaft gear, thrust plate and gear
spacer ring on camshaft, use the following procedure.

(1) Firmly support shaft at back of front journal in
arbor press using press plate and adapter.

(2) Place gear spacer ring and thrust plate over end
of shaft, and install woodruff key in shaft keyway.

(3) Position camshaft gear and press it onto shaft
until it bottoms against gear spacer ring. End clearance
of thrust plate should be 0.0015 to 0.0050 inch (0.038 to
0.127 mm) (fig. 1B-13). If less than 0.0015 inch (0.038
mm), spacer ring should be replaced. If more than 0.0050
inch (0.127 mm), thrust plate should be replaced.

Installation

(1) Thoroughly coat camshaft journals with high
quality engine oil supplement (EOS).

(2) Install camshaft assembly in engine block. Use
care to prevent damaging bearings or camshaft.

(3) Turn crankshaft and camshaft so that valve
timing marks on gear teeth are aligned. Engine is now in
number four cylinder firing position. Install camshaft
thrust plate-to-block screws and tighten with 75 inch-
pounds (10 Nem) torque.

ARBOR
PRESS

J-21474-13

Fig. 1B-13 Installing Camshaft Timing Gear
and Measuring Thrust Plate End Clearance

(4) Install timing gear cover and gasket.

(5) Line up keyway in hub with key on crankshaft
and slide hub onto shaft. Install center bolt and tighten
with 160 foot-pounds (212 Nem) torque.

(6) Install valve tappets, push rods, push rod cover,
oil pump shaft and gear assembly and fuel pump. Install
distributor according to following procedure.

(a) Turn crankshaft 360 degrees to firing posi-
tion of number one cylinder (number one exhaust and
intake valve tappets both on base circle [heel] of cam-
shaft and timing notch on vibration damper indexed
with top dead center mark [TDC] on timing degree
scale).

(b) Install distributor and align shaft so that
rotor arm points toward number one cylinder spark plug
contact.

(7) Install rocker arms and pivot balls over push
rods. With tappets on base circle (heel) of camshaft,
tighten rocker arm capscrews with 20 foot-pounds (27
Nem) torque. Do not overtighten.

(8) Install cylinder head cover. Refer to Cylinder
Head Cover Installation for procedure.

(9) Install intake manifold. Refer to Intake Mani-
fold Installation for procedure.

(10) Install radiator and lower radiator hose.

(11) Install belt, fan and shroud. Tighten fan bolts
with 18 foot-pounds (34 Nem) torque. Install upper radi-
ator hose. Tighten belts.
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NOTE: The fan assembly and pulley must be installed
with the drive belt(s) in position on pulleys.

(12) Install engine coolant.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(13) Start engine. Inspect for oil and coolant leaks.
Adjust ignition timing.
(14) Install air cleaner.

Camshaft Bearings

NOTE: Engine must be removed for camshaft bearing
service.

(1) With camshaft and flywheel/drive plate re-
moved, drive out expansion plug from rear cam bearing
from inside block.

(2) Using Bearing Remover J-21473-1, drive front
bearing toward rear and rear bearing toward front.

(3) Install extension J-21054-1 and drive center
bearing out toward rear (fig. 1B-14).

(4) Position replacement bearing on tool and install.

90854

Flg. 1B-14 Removing Center Camshaft Bearing—Typlcal

NOTE: Install bearings by reversing procedure listed
above. Ensure oil holes are aligned.

NOTE: The front bearing must be driven approz-
imately 1/8 inch (3.2 mm) behind front of cylinder block
to expose 01l hole for timing gear oil nozzle.

HYDRAULIC VALVE TAPPETS

Hydraulic valve tappets are used to keep all parts of
the valve train in constant contact. Each tappet auto-
matically adjusts to maintain zero lash under all
conditions.

The hydraulic tappet assembly (fig. 1B-15) consists of
a steel body, plunger, push rod seat, metering valve,

plunger spring, ball check valve and spring, ball check
valve retainer, and retainer ring.

The tappet operates in a guide bore that intersects
with the main oil gallery.

The operating cycle of the hydraulic tappet begins
when the tappet is on the heel of the cam lobe (engine
valve closed). A groove in the tappet body aligns with
the tappet oil gallery, admitting pressurized oil into the
tappet. A hole and groove arrangement admits the oil to
the inside of the plunger. Qil is forced past the plunger
check valve and fills the chamber between the plunger
and tappet body. When the chamber is full, pressurized
oil flows around the metering valve, which controls the
amount of oil that flows up the push rod to lubricate the
rocker arm assembly. These events all take place while
the tappet is on the heel of the cam lobe. As the cam
turns, the lobe begins exerting force on the tappet body.
This force is transmitted by the trapped oil in the tappet
chamber to the plunger and finally to the pushrod and
rocker arm assembly. The engine valve opens. While the
valve is open, the trapped oil is subjected to considerable
pressure and some of it escapes between the plunger and
the tappet body (leak-down). The cycle is completed as
the cam lobe rotates back to the starting position and
another charging cycle begins. In this way, zero valve
lash is maintained.

- ——, _RETAINER
PUSH e : i .
ROD L =
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PLUNGER \\':'_

BALL CHECK
~ VALVE
BALL CHECK
VALVE
SPRING
BALL CHECK
™~ VALVE
RETAINER
PLUNGER __~
SPRING
90855
Fig. 18-15 Hydraulic Valve Tappet
Replacement

(1) Remove cylinder head cover, intake manifold
and push rod cover. Refer to removal procedures.

(2) Loosen rocker. arm and rotate for access clear-
ance to push rod.
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- (3) Remove push rod and valve tappet. Hydraulic
Valve Tappet Remover J-3049 will facilitate removal of
tappet. :

NOTE: If a replacement tappet is to be tnstalled, en-
sure that all sealer coating is removed from inside of
replacement tappet and test for correct leak-down rate.
Disassembly

Because of the important function that hydraulic
valve tappets have in the operation of an engine and the
close manufacturing tolerances, proper handling, and
above all, cleanliness, cannot be overstressed when serv-
icing the components.

New tappets are serviced as individual units packaged
with a plastic coating. Do not remove coating until ready
to test the leak-down rate. It is not necessary to remove
the oil from replacement tappets prior to testing the
leak-down rate because it is special leak-down test oil.

Valve Tappet Cleaning Tank J-5821 is recommended
for cleaning valve tappets. The tank should only be used
for cleaning valve tappets and should be kept covered
when not in use. All servicing should be done in an area
isolated from grinders and other sources of dust and
foreign material.

Tappets should at all times be stored in a covered box
that will maintain them in a clean condition. The box
should be kept dry and as free of oil as possible.

(1) Remove push rod seat retainer ring by holding
seat down with push rod while dislodging ring from
tappet body with pointed tool (fig. 1B-16).

SCREWDRIVER

RETAINER
RING

Fig. 18-16 Bemeving Push Kod Seat Rotalner

(2) Invert tappet and allow push rod seat and
plunger to slide out of body. If plunger sticks in body,
place tappet in large end of hydraulic valve tappet
plunger remover Tool (J-4160) with push rod end of
tappet downward. Hold tool firmly in hand with thumb
over tappet body and sharply strike tool against block of
wood until plunger falls out.

NOTE: It may be necessary to soak a tappet"that has a
stuck plunger tn cleaning solvent for several minutes
before plunger can be removed.

(3) With oil drained from tappet bodies, place all
components of each tappet assembly in separate com-
partment of tray.

NOTE: The valve tappet body and plunger are selec-
tively fitted and must not be interchanged with other
tappets. Also, keeping all components of each tappet
separate will aid in trouble diagnosis.

Cleaning and laspectioa

Thoroughly clean and inspect tappet surfaces for
nicks, scratches and scores. Inspection of the check ball
and seat should be done with a magnifying glass. The
tappet base should also be inspected for wear. If heavy
wear is indicated on the cam mating surface, the same
lobe of the cam should also be examined. Always clean
tappets using only approved solvent and a soft brush.
Never use a wire brush or sand paper.

Assembly

All components must be absolutely clean when assem-
bling a hydraulic valve tappet. Because lint and dust
may adhere to the components, they should not be dried
with compressed air or wiped with a cloth. All parts
should be rinsed in clean kerosene and assembled with-
out drying. A small container with clean kerosene (sepa-
rate from cleaning tank) should be used for each set of
tappets being overhauled.

Figure 1B-17 illustrates the relative position of the
components of a valve tappet. The recommended assem-
bly procedure is listed in the following steps.

(1) Rinse plunger spring and ball retainer and posi-
tion retainer in spring.

(2) Rinse tappet ball and place it and small spring
in retainer.

TAPPET BODY

e

o

BALL CHECK VALVE
RETAINER

BALL CHECK
VALVE
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PLUNGER RETURN 9
SPRING
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/ﬁ/

METERING
VALVE

BALL CHECK VALVE SPRING

LOCK RING
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Fig. 18-17 Hyiresiic Vaive Tappot—Expioded View

~
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(3) Rinse plunger and place on retainer so that seat
on plunger mates with ball.

(4) Invert plunger with parts assembled thus far
and, after rinsing tappet body, position body over spring
and plunger.

(5) Place tappet body on clean paper, rinse and in-
stall push rod seat and retainer ring.

(6) After tappet has been assembled, place in tappet
box and close lid to preserve cleanliness.

luk-nowﬁ Test

After all tappets have been assembled, the leak-down
rate must be tested before they are installed in the
engine. Hydraulic Valve Tappet Leak-Down Tester J-
5790 (fig. 1B-18) is designed for testing the leak-down
rate of tappets to determine whether or not they are
within the specified limits. As with previous service
operations involving tappets, cleanliness is paramount.
The tester cup and ram should be thoroughly cleaned
and testing should be done in an area free of dust and
dirt. The testing procedure is described in the following
steps:

(1) Fill tester cup to approximately one inch from
top with special fluid (J-5268 or equivalent) that is avail-
able from tester manufacturer.

(2) Swing weight arm up out of way, raise ram, and
position tappet into boss in center of tester cup.

(3) Adjust ram (with weight arm clear of ram) so
that pointer is positioned at set line (marked )
Tighten jamnut to maintain set position.

(4) Operate tappet through full travel of plunger by
pumping weight arm to fill tappet with test fluid and
force out air (tappet must be completely submerged at
all times). Continue pumping for several strokes after
definite resistance is detected.

(5) Raise weight arm to allow plunger spring to
expand fully; lower arm onto ram and turn handle
slowly (1 revolution every 2 seconds).

Time indicator travel from lower line (first line above
set line) to line marked 0.094 or 3/32 inch (2.39 mm),
while still rotating cup with handle (fig. 1B-18). Tappet
is satisfactory if leak-down interval is between 12 and 90
seconds.

Installation

(1) Place each tappet in original tappet boss.

(2) Replace push rods.

(3) Position rocker arms and pivot balls on push
rods.

(4) With tappet on base circle (heel) of camshaft
tighten each rocker arm capscrew with 20 foot-pounds
(27 Nem) torque. Do not over tighten.

(5) Replace push rod cover.

(6) Install intake manifold.

(7) Install eylinder head cover.

POINTER

WEIGHTED

41891

Fig. 1B-18 Testing Leak-Down Rats

CRANKSHAFT VIBRATION DAMPER PULLEY HUB AND OIL
SEAL REPLACEMENT

(1) Removedrive belts.

(2) Remove center bolt and slide damper and hub
from shaft.

(3) Carefully pry oil seal from front cover with a
large serewdriver. Do not bend or distort sheet metal
cover.

(4) Install new seal with helical lip toward rear of
engine. Drive seal carefully into place using Tool J-
23042.

(5) Coat oil seal contact area of vibration damper
with engine oil.

(6) Position hub on crankshaft and slide into posi-
tion until it contacts crankshaft gear.

(7) Install center bolt and tighten with 160 foot-
pounds (212 Nem) torque.

(8) Install belts and adjust tensions. Refer to Chap-
ter 1C—Cooling Systems for procedures.

NOTE: Damper-to-hub bolts should have -a locking
agent applied to their threads. Coat threads with Dry-
lock 299, or equivalent, before installing.

TIMING CASE COVER REPLACEMENT

(1) Remove battery negative cable.

(2) Remove crankshaft vibration damper pulley
hub. Refer to Crankshaft Vibration Damper Pulley Hub
Replacement.

(3) Remove fan and shroud nuts. Loosen belts. Re-
move fan and shroud.

(4) Remove oil pan-to-timing case cover screws.
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(5) Pull cover slightly forward only enough to per-
mit cutting of oil pan front seal.

(6) Using sharp knife or other sultable cutting tool,
cut oil pan front seal flush with cyImder block at both
sides of cover (fig. 1B-19).

(7) Remove front cover and attached portion of oil
pan front seal. Remove front cover gasket.

Fig. 18-19 Cutting Pan Gasket

(8) Clean gasket surfaces on block and timing case
cover.
(9) Cut tabs from replacement oil pan front seal
(fig. 1B-20). Use sharp instrument to ensure clean cut.
(10) Install seal on timing gear cover. Press tips into
holes provided in cover.
(11) Coat gasket with gasket sealer and place in posi-
tion on cover.
(12) Apply 1/8-inch (3 mm) bead of RTV sealant to
joint formed at oil pan and cylinder block (fig. 1B-21).

(13) Install Alignment Tool J-23042 in timing case
cover seal (fig. 1B-22).

NOTE: [t is important that an alignment tool be used
to align the timing case cover so that vibration damper
hub installation will not damage seal and to ensure that
seal is positioned evenly around hub.

(14) Position timing case cover on block. Insert and
partially tighten two oil pan-to-timing case cover
screws.

(15) Install timing case cover-to-block attaching
screws.

(16) Tighten all cover attaching screws to specifica-
tions and remove centering Tool J-23042.

(17) Install pulley hub. Refer to Crankshaft Vibra-
tion Damper Pulley Hub Replacement.

(18) Install fan and shroud.

NOTE: The fan assembly and pulleys must be installed
with the drive belts in position on pulleys. Tighten at-
taching nuts with 18 foot-pounds (34 Nem) torque.

(19) Tighten belts.
(20) Connect battery negative cable.
(21) Tighten belts.
(22) Connect battery negative cable.

CUT THIS PORTION
FROM NEW SEAL

Fig. 18-20 Ol Pan Seal Modification

90862

90863
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Flg. 1B-22 Timing Case Cover Alignment Tool Installed

INTAKE MANIFOLD

The intake manifold is cast aluminum and has a single
level design. A cast passage in the manifold allows en-
gine coolant to pass through to utilize hot coolant heat to
warm the manifold and carburetor. This results in bet-
ter fuel vaporization. An EGR port is also cast in the
manifold and receives exhaust gas from an internal ex-
haust passage through the cylinder head.

Intake Manifold Replacement

WARNING: The battery negative cable must be re-
moved to prevent a potential fire hazard when the fuel
pipe ts disconnected.
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(1) Remove battery negative cable.
(2) Remove air cleaner and PCV valve hose.

WARNING: DO NOT remove block drain plugs or
loosen radiator draincock with system hot and under
pressure because serious _burns Jrom coolant can occur.

" (3) Drain cooling system.

NOTE: DO NOT WASTE reusable coolant. If solution
is clean, drain into a clean container for reuse.

(4) Tag and remove vacuum hoses (ensure distribu-
tor vacuum advance hose is removed).

(5) Disconnect fuel pipe and electrical wire con-
nections from carburetor.

(6) Disconnect carburetor throttle linkage. Remove
carburetor and carburetor spacer.

(7) Remove bellcrank and throttle linkage brackets
and move to one side for clearance.

(8) Remove heater hose at intake manifold.

(9) Remove air pump and bracket, if equipped. Note

position of spacers for installation.

(10) Remove manifold-to-cylinder head bolts and re-
move manifold.

(11) Position replacement gasket and install replace-
ment manifold on cylinder head. Start all bolts.

(12) Tighten manifold-to-cylinder head bolts using
sequence illustrated in figure 1B-23. Tighten all bolts
with 37 foot-pounds (50 Nem) torque.

INTAKE CYLINDER
MANIFOLD HEAD
GASKET

8 INTAKE
MANIFOLD

90865
Fig. 18-23 Intake Manifcld Bolt Tightening Sequence

(13) Install air pump, bracket and spacers. Ensure
spacers are installed in correct positions.

(14) Connect heater hose to intake manifold.

(15) Install bellerank and throttle linkage brackets.

(16) Connect carburetor throttle linkage to brackets
and bellcrank.

(17) Install carburetor spacer and tighten bolts with
15 foot-pounds (20 Nem) torque.

(18) Install carburetor and gasket. Tighten nuts with
15 foot-pounds (20 Nem) torque.

(19) Install fuel pipe and electrical wire connections.
Install vacuum hoses.
(20) Install battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing. : e

(21) Refill cooling system. Start engine and inspect
for leaks.
(22) Install air cleaner and PCV valve hose. -

EXHAUST MANIFOLD ‘

The exhaust manifold is made of cast nodular iron.
The manifold is equipped with a heat stove that is used
to provide heated air for the carburetor air intake. This
results in better fuel vaporization.

Exhaust Manifold Replacement

(1) Remove air cleaner and heated air tube.

(2) Remove engine oil dipstick tube attaching bolt.

(3) Remove oxygen sensor, if equipped.

(4) Raise vehicle and disconnect exhaust pipe from
manifold. Lower vehicle.

(5) Remove exhaust manifold bolts and remove
manifold and gasket.

(6) Install replacement gasket and exhaust mani-
fold on cylinder head. Tighten all bolts with 39 foot-
pounds (52 Nem) torque in the sequence illustrated in
figure 1B-24.

(7) Install dipstick tube attaching bolt.

RIVET
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(8) Install heated air tube and air cle'xjmerf .
(9) Install oxygen sensor, if removed. ,
(10) Raise vehicle and connect exhaust pipe to mani-

fold. Tighten nuts with 35 foot-pounds (47 Nem) torque.
Lower vehicle. -

CYLINDER HEAD COVER
Removal e

(1) Remove air cleaner. " - -- ' .

(2) Remove PCV valve(or hose). .~ =+ . %

(3) Remove cylinder head cover bolts.

(4) Remove spark plug wires from spark plugs and
bracket clips.

(5) Remove cylinder head cover by tapping with a
rubber hammer to loosen RTV gasket seal. Do not pry on
cover.

Installation

(1) Thoroughly clean sealing surfaces on cylinder
head cover and cylinder head. .

(2) Apply continuous 3/16-inch (5 mm) dxameter
bead of RTV sealant on cylinder head cover as illus-
trated in figure 1B-25.

" (8) Position cover on head, install retaining bolts
and tighten with 7 foot-pounds (10 Nem) torque.

(4) Install spark plug wires, PCV valve (or hose) and
air cleaner.

APPLY A CONTINUOUS
3/18 in, (6 mm) DIAMETER
BEAD OF RTV SEALANT
AS SHOWN

PUSH ROD COVER

’vjn\

P e

APPLY A CONTINUOUS
3/18 in. (6 mm) DIAMETER
BEAD OF RTV SEALANT AS SHOWN

Fig. 18-26 Cylinder Head Cover and
Push Rod Cover ATV Ssalant Applicaticn

PUSH ROD COVER

Removal

(1) Remove intake manifold. Refer to Intake Mani-
fold for replacement procedure.
(2) Remove push rod cover bolts and remove cover.

90887

Instaliation

(1) Thoroughly clean sealing surfaces on push rod
cover and cylinder block.

(2) Apply continuous 3/16-inch (5 mm) bead of RTV
sealant on push rod cover as illustrated in figure 1B-25.

(3) Install cover and cover-to-block bolts. Txghten
bolts with 75 inch-pounds (9 Nem) torque.

(4) Install intake manifold. Refer to Intake Mam-
fold for replacement procedure.

CYLINDER HEAD

The cast iron cylinder head is designed to provide a
compression ratio of 8.2:1. It is cast with individual
intake and exhaust ports for each cylinder. The valve
guides are cast integral with the head and the rocker
arms are retained on individual threaded capscrews.
The combustion chambers are cast to ensure uniform
shape for all cylinders. The spark plugs are located near
the intake valves to provide maximum combustion effi-
ciency. The intake valves have 46 degree seat angles and
are large to provide sufficient air/fuel intake for high
power requirements. The exhaust valve seat angle is
also 46 degrees. The 46 degree seat angle assures valve-
to-seat contact at the outer diameter of the seat.

External shields are used on both the intake and ex-
haust valves to reduce the amount of oil splashed
against the stems. Valve stem seals are also used on
both the intake and exhaust valves to prevent oil from
entering the valve guides. The face angles of both the
intake and exhaust valves are 45 degrees.

Removal

WARNING: The battery negative cable must be re-
moved to prevent a potential fire hazard when the fuel
pipe is disconnected.

(1) Disconnect battery negative cable.
(2) Remove cylinder head cover. Refer to Cylinder
Head Cover Removal for procedure.

WARNING: DO NOT remove block drain plugs or
loosen radiator draincock with system hot and under
pressure because serious burns from coolant can occur.

(3) Drain block.

NOTE: DO NOT WASTE reusable coolant. If solution
i8 clean, drain coolant into a clean container for reuse.

{(4) Remove exhaust pipe.
(5) Tag and disconnect vacuum hoses.

NOTE: Ensure vacuum advance hose is tagged and
disconnected.

(6) If equipped, remove air pump and bracket, and
put aside. Note position of spacers for installation
reference. '
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(7) Disconnect fuel plpe from carburetor. Move pipe
over and align with opening in intake manifold to facil-
itate cylinder head removal.

8) Remove rear heater hose and upper radiator
hose. -

(9) Remove power steermg pump and bracket
assembly

NOTE: Do 1wt disconnect power steen‘ng hoses from
pump or gear.

(10) Remove dipstick.
“(11) Remove rocker arm assembhes and push rods.

NOTE: Note locatwn of rocker arms to facilitate instal-
lation in their original locations.

CAUTION; To prevent slipping, use a 12 mm 12-point
socket wrench to ensure a tight fit on the bolt heads.

(12) Remove cylmder' head bolts.
(13) Remove cylinder head by inserting pry bar mto
alternator bracket and prying upward.

Instaflation

The gasket mating surfaces on both the head and the
block must be smooth and clean, i.e., no foreign matter,
nicks or heavy scratches. The cylinder head boit threads
in the block and on the cylinder head bolts must also be
clean, if not, bolt tightening torque will be inaccurate.

."(1) Place replacement cylinder head gasket in posi-
txon over dowel pins and flat on cylinder block.
2 Carefully guide cylinder head into place over
dowel pins and gasket.
(3) Coat underside of heads and threads of cylinder
head bolts with sealing compound and install finger-

tight.
CAUTION: To prevent slipping, use a 12 mm 12-point
socket wrench to ensure a tight fit on the bolt heads.

(4) Tighten cylinder head bolts in steps following
sequence depicted in figure 1B-26. The final torque is 92
foot-pounds (125 Nem).

(5) Install push rods, rocker arm assemblies and
cylinder head cover. Tighten rocker arm capscrews with
20 foot-pounds (27 Nem) torque. Refer to Cylinder Head
Cover for procedure.

PRENOPENG,

Fig. 18-26 Cylinder Haad Tightoning Sequence

(6) Install power steering pump and bracket.

(7) If removed, install air pump, bracket and spa-
cers. Ensure spacers are installed in correct positions.
Tighten belt to specified tension. Refer to Chapter
1C—Cooling Systems for procedure.

(8) Connect fuel pipe to carburetor.

(9) Install heater hose and upper radiator hose,
tighten clamps.

(10) Connect vacuum hoses.

(11) Connect exhaust pipe to manifold. Tighten nuts
with 35 foot-pounds (47 Nem) torque.

(12) Refill cooling system with coolant.

(13) Install dipstick.

(14) Connect battery negative cable.

WARNING: Use extreme caution when engine i3 oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(15) Start engine and inspect for leaks.
Valves and Seats

Reconditioning of valves and valve seats is very im-
portant because the seating of the valves must be precise
for the engine to produce specified power and provide
reliable performance.

Another important factor is the cooling of the valve
heads. Close contact between each valve and its seat is
imperative to ensure that the heat in the valve head will
be properly transferred to the cylinder head.

Several different types of equipment are available for
refacing valves and valve seats. The instructions pro-
vided by the manufacturer of the equipment being used
should be carefully followed to attain proper results.

Regardless of the type of equipment used it is essen-
tial that valve bores be free from carbon and other
foreign matter to ensure correct centering of the pilot in
the guide.

Vaive Gulde Bares

Valves with oversize stems are available for both in-
take and exhaust valves. Guides should be reamed and
replacement oversize valves installed whenever clear-
ances exceed specifications.

Cylinder Head Disassombly

(1) With cylinder head removed, remove rocker arm
capscrews, pivot balls and rocker arms. Install
capscrews.

(2) Using Tool J-5892-1, compress each valve spring
and remove locks. Release tool and remove spring cap,
spring shield, spring, and oil seal. Wash all parts in
cleaning solvent and dry thoroughly.

(3) Remove valves from cylinder head and place in
rack in proper sequence to facilitate assembly in their
original positions.
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(4) Clean all carbon from combustion chambers and
valve ports.

. (6) Thoroughly clean valve guides using Tool J-8101

(6) Clean all carbon and sludge from push rods and
rocker arms.

(7) Clean valve stems and head on buffing wheel. i

Inspect valves for burned heads, cracked faces and dam-
aged stems.

(8) Remove carbon and other deposits from head
gasket mating surfaces. .

(9) Inspect cylinder head for cracks in exhaust
ports, combustion chambers, and external cracks in wa-
ter jacket.

(10) Measure fit of valve stems in thelr respective
gmdes .

NOTE: Excessive valve stem-to-guzde clcarance will
cause reduced power, rough idling and noisy valves, and
may cause valve breakage. Insufficient clearance will
result in noisy and sticky functwmng of the valve and
cause rough idling.

(a) Using a micrometer, measure dianietei' of
valve stem in three places; top, center and bottom. Ex-
haust valves have tapered stems and are approximately
0.001-inch (0.025 mm) larger at top of stem than at head
end.

(b) Insert telescoping gauge in valve guide bore
to measure valve-to-valve guide clearance (fig. 1B-27).

* (c) If clearance is not within specified limits,
use next oversize valve stem size and ream bore to fit
using suitable reamer with Tool J-5830-02. Service
valves are available with standard, 0.003-inch (0.076
mm) and 0.005-inch (0.127 mm) oversize stem diameters.

(11) Test valve spring tension with suitable tester.
Refer to Valve Spring Tension Testing. -

NOTE: Springs should be tested by compressing to a
specified height, and measuring force required to main-
tain that height. (See Specifications.) Weak springs
should be replaced if not within 10 force-pounds (44 N)
of the specified load (without dampers).

GAUGE

3/8-INCH
(9.525 mm

eTeleTatotatiats ateTe T

80303

Fig. 18-27  Measuring Valve Gulde Bore with Telescoping Bauge
Cylinder Head Assembly

(1) Insert valve in original port.
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(2) Assemble valve spring and related parts accord-
ing to following procedure:

(a) Set valve spring, shield and cap in place.

(b). Compress spring with Tool J-5892-1.

(c) With Tool J-22330 install oil seal in lower
groove of stem. Ensure seal is flat and not twisted.

(d) Install locks and release compressing tool.
Ensure locks are seated properly in upper groove of
valve stem. :

(3) Install remaining valvee according to procedure
described above.

(4) Test each valve stem oil seal by placing Valve
Seal Installer and Tester Tool J-22330 over end of valve
stem and against cap.

(5) Measure installed height of valve springs using
a narrow, thin scale. Use of a cutaway scale will help.
Measure from top of spring seat to top of valve spring or
oil shield. If spring exceeds specified height, install 1/16-
inch (1.59 mm) valve spring seat shim.

CAUTION: Never shim a spring excessively. Installed
height should never be less than specified minimum
height.

ENGINE LUBRICATION SYSTEM

Engine lubrication is accomplished through a gear
type pump that pumps engine oil from the oil pan sump,
through the full flow oil filter and into an oil passage
that runs along the right side of the block and intersects
the hydraulic valve tappet bores. Oil from this passage
is routed to the crankshaft main and camshaft bearings
through smaller drilled passages. Oil is supplied to the
rocker arms through holes in the hydraulic valve tap-
pets, which force oil up through the tubular push rods to
the rocker arms. The oil is metered by a valve located
within each tappet body.

Two valves are incorporated into the lubrication sys-
tem to ensure the proper flow of oil. A bypass valve is
located within the oil filter mounting boss that will
continue oil flow in the event that the filter becomes
clogged or restricted. The pressure regulator valve lo-
cated in the oil pump body maintains adequate pressure
for the lubrication system and bypasses any excess oil
back to the oil pan sump.

Many internal engine parts have no direct oil source
and are either gravity or splash lubricated from other
directly lubricated components. The timing gears are
lubricated by oil that is supplied through a passage from
the front of the camshaft to a calibrated nozzle above
the crankshaft timing gear. The engine lubrication sys-
tem diagram is depicted in figure 1B-28.

A full flow oil filter is standard equipment on the
engine and is mounted on the right side of the engine.
All oil from the pump passes through the filter before
going to the engine oil galleries. In the filter, the oil
passes through a filtering element that removes foreign
particles.
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OIL PUMP DRIVE

OIL PRESSURE SENDING UNIT

90870

Flg. 18-28 Engine Lubrication System Dlagram

Ol Pump Drive Shaft

Removal

(1) Remove alternator and upper bracket.
(2) Remove oil pump drive shaft retainer plate bolts
and remove bushing and shaft assembly.

Installation

(1) Install oil pump drive shaft assembly by turning
shaft until it meshes with camshaft drive gear and in-
serts properly in oil pump body.

(2) Thoroughly clean sealing surfaces on cylinder
block and retainer plate.
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(3) Apply 1/16-inch (1.6 mm) diameter bead of RTV
sealant to oil pump drive shaft retainer plate.

(4) Install retainer plate with bolts and tighten with
10 foot-pounds (14 Nem) torque.

(5) Install upper alternator bracket and alternator.
Adjust belt tension. Refer to Chapter IC—Coolmg S)s-
tems for procedure

01l Pump

’.u

Rezmoval

(1) Drain onl and remove onl pan. Refer to 0il Pan

Removal for procedure.
(2) Remove two flange mounting bolts and nut from

main bearing cap bolt and remove oil pump and pickup
assembly as unit.

Dissssembly

(1) Remove cover attaching screws, cover, idler gear
and drive gear and shaft (fig. 1B-29).

(2) Remove pressure regulator valve and valve
parts.

®

OIL PUMP

DRIVESHAFT OIL PUMP

PICKUP
- TUBE AND
* STRAINER

8obY PRESSURE
RELIEF
oliL AND SPRING
PUMP
GEARS

OIL PUMP

oy

Flg. 18-29 Oil Pump—Exploded View

907920

NOTE: Do not disturb oil pickup pipe on strainer
screen or body. This pipe is attached during factory
assembly.

(3) If any of the following discrepancies are ob-
served during inspection, complete pump assembly
should be replaced.

(a) Pump body has cracks or excessive wear.

(b) Pump gears have cracks, excessive wear and
damage.

(c) Shaft is loose in housing.

(d) Inside of cover has wear that would permit
oil to leak past ends of gears.

(e) Oil pick-up assembly has damage to strainer
screen or relief grommet.

NOTE: If present, remove debris from strainer screen
surfuce.

(f) Pressure regulator valve plunger does not
fit properly in body.

Assembly

(1) Place drive gear and shaft in pump body.
(2) Install idler gear so that smooth side of gear will

. be toward cover.

(3) Install cover and attaching screws. Tighten
screws with 9 foot-pounds (17 Nem) torque and ensure
that shaft turns freely.

(4) Install regulator valve plunger, spring, retainer
and pin.

{nstalfation

(1) Position oil pump gear shaft tang to align with
oil pump drive shaft slot. Install oil pump-to-block posi-
tioning flange over oil pump drive shaft lower bushing.
Do not use gasket. Tighten bolts with 18 foot-pounds (25
Nem) torque.

"~ NOTE: 0il pump should slide easily into place. If not,

remove shaft and relocate slot.

(2) Install oil pan using new gaskets and seals. Re-
fer to Oil Pan Installation for procedure.

_0il Pan

Removal

(1) Remove battery negative cable.

(2) Raise vehicle and drain engine oil from oil pan.

(3) Remove starter motor.

(4) Remove oil pan.

(5) Thoroughly clean gasket surfaces of oil pan and
cylinder block. Remove all sludge and debris from oil
pan sump.

{nstailation

(1) Install rear oil pan gasket in rear main bearing
cap and apply small quantity of RTV sealant in depres-
sion where pan gasket contacts block.

(2) Position gasket on oil pan. Apply 1/8 x 1/4-inch
(3 x 6 mm) bead of RTV sealant at split lines of front and
side gasket.

(3) Position oil pan. Insert and tighten screws with
45 inch-pounds (5 Nem) torque.

(4) Install starter motor. Tighten '3/8-inch bolts
with 17 foot-pounds (24 Nem) torque. Tighten nut with
40 inch-pounds (4.5 Nem) torque. Connect battery cable
and solenoid wire to starter motor solenoid.

(5) Lower vehicle.

(6) Connect battery negative cable. Refill crankcase
with oil.
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PISTONS AND CONNECTING RODS

The pistons are lightweight, cast aluminum with slip-
per skirt and cam ground so that the diameter across the
thrust face is larger than the diameter fore and aft of
the engine. Two compression rings and one oil control
ring are used. All are located above the piston pin.

The piston pins are offset toward the thrust side
(right-hand side) to provide a gradual change in thrust
pressure against the cylinder wall as the piston travels
within the cylinder. The piston pins are tempered steel
and have a floating fit in the pistons. They are retained
in the connecting rods by a press fit.

The connecting rods are made of Armasteel. Full pres-
sure lubrication is directed to the connecting rods by
drilled oil passages from the adjacent main bearing jour-
nal. Oil holes at the connecting rod journals are located
8o that oil is supplied to give maximum lubrication just
prior to full bearing load.

Removal

(1) Remove cylinder head according to procedure
described in Cylinder Head Removal.

(2) Remove oil pan according to procedure described
in Oil Pan Removal.

(3) Remove ridge and/or deposits from upper end of
cylinder bores with ridge reamer tool. Before ridge or
deposits are removed, turn crankshaft until piston is at
bottom of stroke and place a cloth on top of piston to
collect cuttings. After ridge and/or deposits are re-
moved, turn crankshaft until piston is at top of stroke
and remove cloth and cuttings.

(4) Inspect connecting rod and piston for cylinder
number identification and, if not identified, mark them.

(5) Remove bearing cap and install Connecting Rod
Bolt Guide Set J-6305-11.

(6) Carefully remove connecting rod and piston as-
sembly by pushing out with knurled handle of long
guide.

Disassembly

CAUTION: Use care at all times when handling and
servicing connecting rods and pistons. To prevent pos-
sible damage to these units, do not clamp rod or piston
in vise because they may become distorted. Do not allow
pistons to strike against one another, against hard ob-
Jects or bench surfaces because distortion of piston con-
tour or nicks in the soft aluminum material may result.

(1) Remove piston rings using suitable piston ring
removal tool.

(2) Install guide bushing of Piston Pin Removal and
Installation Tool J-24086. ,

(3) Position piston and connecting rod assembly on
support and place assembly on arbor press (fig. 1B-30).

(4) Press pin out of connecting rod with Piston Pin
Removal Tool J-24086.

Fig. 1B-30 Removing Plston Pin

(5) Remove assembly from press, remove piston pin
from support and remove tool from piston and rod.

(6) Clean carbon, varnish, and gum deposits from
piston surfaces, including underside of piston head.
Clean ring grooves and oil holes in oil ring groove with
appropriate cleaning togls and solvent.

(7) Clean piston pin, rod, cap, bolts and nuts in
appropriate solvent. Reinstall cap on connecting rod to
prevent inadvertent mixing of caps and connecting rods.

(8) Carefully examine piston for rough or scored
surfaces; cracks in skirt or head; cracked, broken, or
worn ring lands; and scored, galled, or worn piston bos-
ses. Damaged or defective pistons should be replaced.

(9) Inspect piston pin for scoring, roughness, or
uneven wear and proper fit.

(10) Inspect rod bearing inserts to ensure they are
not damaged. Fit of bearings should be determined
when engine is being assembled.

Assembly

There are two notches cast in the top of all piston
heads to facilitate proper installation. The pistons
should always be installed with the notches toward the
front of the engine (fig. 1B-31).

(1) Lubricate piston pin holes in piston and con-
necting rod lightly with graphite lubricant.
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NOTCHES MUST
FACE FORWARD

Fig. 1B-31 Installing Piston Ia Cylinder

(2) Position connecting rod in its original piston so
that raised notch side of rod (fig. 1B-32) at bearing end is
180 degrees opposite notches in top of piston when
installed. '

(3) Position piston and rod on support, and insert
pilot through piston and rod. Note positions of notches.

(4) Place support on arbor press, start pin into posi-
tion and press on installation tool until guide bushing
bottoms (fig. 1B-30).

(5) Remove installation tool and support assembly
from piston and connecting rod assembly.

(6) Inspect piston pin for freedom of movement in
piston bore.

(7) Install piston rings with appropriate installation
tool. Refer to Piston Ring Installation for procedure.

Installation

(1) Install Connecting Rod Bolt Guide Set J-6305-11
on connecting rod bolts.

(2) Using appropriate piston ring compressor, in-
sert rod and piston assembly into cylinder so that
notches in top of piston is facing front of engine (fig. 1B-
31).

(3) From beneath engine, position connecting rod
with upper bearing insert in place against journal.

(4) Remove Guide Set J-6305-11 and install lower
bearing insert and cap. Tighten capnuts with 30 foot-
pounds (40 Nem) torque.

(5) Install oil pan.

(6) Install cylinder head, intake manifold and ex-
haust manifold.

(7) Connect fuel pipe and vacuum hoses to
carburetor.

(8) Install push rods, place rocker arms in position
and tighten rocker arm nuts. Do not over tighten nuts.
(9) Install eylinder head cover.
W ZF
=

90873

Fig. 1B-32 Raised Notch Location
Connecting Rod Bearings

The connecting rod bearings are the precision insert
type and should be replaced if the clearances are exces-
sive. Service bearings are available in standard size,
0.001-inch (0.025 mm), 0.002-inch (0.050 mm) and 0.010-
inch (0.254 mm) undersize for use with replacement and
remanufactured crankshafts.

Replacament and Inspection

Before removal of the connecting rod and cap, stamp
the side of the connecting rod and cap with correspond-
ing cylinder number to assure matched reassembly.

(1) With oil pan and oil pump removed, remove
connecting rod cap and bearing.

(2) Inspect bearing inserts for evidence of wear or
damage.

(3) Wipe bearings and journal clean of oil.

(4) Measure journal for out-of-round or taper with
micrometer. If not within specification, replace or recon-
dition crankshaft. If within specification and replace-
ment bearing inserts are to be installed, measure
maximum diameter of journal to determine required
size of replacement bearing inserts.

(5) If within specification, measure replacement or
original bearing clearances with Plastigage, or
equivalent.

(6) If bearing is being fitted to out-of-round journal,
allow for maximum diameter of journal. If bearing is
fitted to minimum diameter and journal is out-of-round,
interference between bearing and journal will result and
rapid bearing failure will occur.

(a) Place strip of Plastigage on full width of
journal on area that is contacted by bearing (parallel to
crankshaft).
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(b) Install bearing inserts in connecting rod and
cap.

(c) Install rod and bearing cap and evenly
tighten nuts with 30 foot-pounds (40 Nem) torque.

NOTE: Do not turn the crankshaft with the Plastigage
installed.

(d) Remove bearing cap and, with scale on enve-
lope, measure width of Plastigage strip at widest point
(fig. 1B-33). '

(e) If clearance exceeds specification, select cor-
rect replacement size bearing inserts and remeasure
clearance.

NOTE: Ensure that size of removed bearing is ascer-
tained to determine correct size for replacement bearing
inserts. If the clearance cannot be brought to specifica-
tion, the journal must be ground undersize. If the jour-
nal is already at maximum undersize, the crankshaft
must be replaced.

- COMPRESSED
PLASTIGAGE

Fig. 18-33 Connecting Rod Bearing Clearance
Measurement with Plastigage
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Fig. 1B-34 Measuring Connecting Rod Side Clearance

(7) Coat bearing surface with oil, install inserts, rod
and bearing cap. Tighten nuts with 30 foot-pounds (40
Nem) torque.

(8) When all connecting rod bearings have been in-
stalled, tap each rod lightly (parallel with journal) to
ensure they have correct clearance.

(9) Measure all connecting rod side clearances (refer
to Specifications) between connecting rod caps (fig. 1B-
34).

Piston Fit

Pistons should be fitted in the bores by actually meas-
uring the fit (measure OD of piston at the measuring
locations and ID of eylinder bore). Refer to engine speci-
fications for correct clearances. If cylinder bores have
been reconditioned, or if pistons are being replaced, re-
conditioning of bores and fitting of pistons should be
closely coordinated.

If bore has been honed, it should be washed thor-
oughly with hot, soapy water and a stiff bristle brush.
Thoroughly oil bores after washing.

Using a cylinder measurement gauge, measure the

cylinder bore crosswise to the block to determine the
smallest diameter. Record the smallest diameter of each
bore.
NOTE: When measuring cylinder bores and pistons, it
is very important that the block and pistons be at room
temperature. If any or all of the parts are warmer or
cooler than normal room temperature, improper fitting
will result.

Measure the piston skirt perpendicular (90 degrees
from) to the piston pin boss (piston pin removed) and at
the measuring locations indicated in figure 1B-35.

NOTE: Ensure the micrometer is in full contact.

As the pistons are measured, they should be marked
for size identification and the measurements recorded.

If there is excessive clearance between a cylinder bore
and the piston that was originally installed, a replace-
ment piston should be used. Replacement pistons are
available in both standard size and oversize.

Because the sizes are nominal or basic sizes, it is
important that replacement pistons be measured to en-
sure proper fit. All replacement pistons are equipped
with selectively fitted piston pins.

After all measurements have been completed, match
the replacement pistons with cylinders that will provide
the correct clearance. Honing of the cylinder bore may
be necessary to effect a proper fit. When properly
mated, mark each piston with the matching cylinder
number to ensure it will not become mis-matched.

Piston Plns

Piston pins normally do not become loose enough to
cause a knock or tapping until after very high mileage
accumulation on the engine and in such instances the
piston and rod can be reamed and oversize pins
installed.
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Fig. 18-35 Piston Meassroment Locations

Installstion

The piston pin fit specification in the piston is 0.0002
to 0.0004 inch (0.005 to 0.010 mm) loose with pin and
bosses clean and dry.

NOTE: Piston and pin must be at room temperature
when determining fit and pin must gravity-fall from the
piston.

Piston Rings

Replacement rings are available for standard size pis-
tons and for 0.005-inch, 0.010-inch (0.254 mm) and 0.030-
inch (0.762 mm) oversize pistons. When selecting rings,
ensure they correspond to the size of the piston (i.e.,
standard rings for standard pistons, 0.005-inch oversize
rings for 0.005-inch oversize pistons, 0.010-inch oversize
rings for 0.010-inch oversize pistons, etc.). Ring gap and
side clearance should be measured when installing rings
as follows:

(1) Inspect pistons to ensure that ring grooves and
oil return holes have been properly cleaned.

(2) Place ring at lower end of ring travel area in
cylinder bore. Level ring in bore by pushing it into
position with inverted piston.

(3) Measure gap between ends of ring with feeler
gauge (fig. 1B-36). Refer to Specifications.

NOTE: An incorrect ring gap indicates that the wrong
size rings are being used. [f rings are selected according
to the size of the bore, they should have the proper gap.
It should not be necessary to alter ring gap by filing.

Fig. 18-37 Riag Side Clearance Messsroment

(4) Install rings on piston with appropriate ring in-
stallation tool to prevent breakage or fracture of rings,
or damage to pistons.

(5) Measure side clearance of rings in ring groove
(fig. 1B-37). Refer to Specifications. If side clearance is
excessive, piston must be replaced.

The main bearings are the precision insert type and
should be replaced if the clearances are excessive. If the
clearance is found to be excessive, a replacement bear-
ing, both upper and lower inserts, is required. Bearings
are available in standard size, 0.001-inch (0.025 mm),
0.002-inch (0.051 mm), and 0.010-inch (0.254 mm)
undersize.

Selective fitting of both rod and main bearing inserts
is necessary in production to obtain close tolerances. For
this reason, a bearing may be comprised of a standard
insert and a 0.001-inch (0.025 mm) undersize insert,
which will decrease the clearance 0.0005 inch (0.013 mm)
from that of two standard bearing inserts.
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Inspection

In general, the lower insert (except No. 1 bearing) will
have greater wear and the most distress from fatigue. If
upon inspection the lower insert is suitable for use, it
can be assumed that the upper insert is also satisfac-
tory. If the lower insert has evidence of wear or damage,
both upper and lower inserts should be replaced. Never
replace one insert without replacing the other.

Clearance Measursment

To obtain the most accurate results with Plastigage,
or equivalent, certain precautions must be observed. If
the engine has been removed from the vehicle and
turned upside down, the crankshaft will rest on the
upper bearings and the total clearance can be measured
between the lower bearing insert and journal. If the
engine is installed in the vehicle, the crankshaft should
be supported upward to remove the clearance from the
upper bearing insert. The total clearance can then be
measured between the lower bearing insert and journal.

To assure proper seating of the crankshaft, all bearing
cap bolts must be tightened with the specified torque. In
addition, before measuring the fit of bearings, the sur-
face of the crankshaft journal and bearing should be
wiped clean of oil.

(1) With oil pan and oil pump removed and starting
with rear main bearing, remove bearing cap and wipe oil
from journal and bearing cap.

(2) Place strip of Plastigage on full width of bearing
surface area (parallel with crankshaft) on journal.

NOTE: Do not rotate the crankshaft while the Plasti-
gage is between the bearing and journal.

(3) Install bearing cap and insert. Tighten retaining
bolts evenly with 65 foot-pounds (88 Nem) torque..

(4) Remove bearing cap. Flattened Plastigage will
be adhering to either bearing insert or journal.

(5) Without removing Plastigage, measure its com-
pressed width (at the widest point) (fig. 1B-38).

NOTE: Normally, main bearing journals wear evenly
and are not out-of-round. However, if a bearing i3 being
fitted to an out-of-round journal, fit to the maximum
diameter of the journal. If the bearing is fitted to the
minimum diameter and the journal is out-of-round, in-
terference between the bearing and journal will result
and rapid bearing failure will occur. If the flattened
Plastigage tapers toward the middle or ends, there is a
difference in clearance indicating taper, low spot or an
irregularity in the bearing or journal. Measure the jour-
nal with a micrometer if the flattened Plastigage in-
dicates more than 0.0005-inch (0.018 mm) difference.

(6) If bearing clearance is within specification,
bearing inserts are satisfactory. If clearance is not
within specification, replace inserts. Always replace
both upper and lower inserts as a unit.

. . COMPRESSED
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Fig. 1B-38 Msasuring Bearing Clearance

(7) Standard 0.001-inch (0.254 mm) or 0.002-inch
(0.508 mm) undersize bearing inserts should produce
correct clearance.

(8) Proceed to next journal. After clearances of all
journals and bearings have been measured, rotate
crankshaft to ensure that there is no excessive drag.

(9) Measure crankshaft end play (refer to Specifica-
tions) by forcing crankshaft to extreme front position.
Measure at front end of thrust bearing with feeler
gauge.

Replacement

Main bearings may be replaced with either the crank-
shaft installed or removed from the engine.

Crankshaft Removed From Engine

(1) Remove and inspect crankshaft.

(2) Remove main bearing inserts from cylinder
block and main bearing caps.

(3) Coat bearing surfaces of replacement main
bearing inserts with oil and position in cylinder block
and main bearing caps. Install crankshaft and caps with
arrows pointing toward rear of engine. Tighten caps
with 65 foot-pounds (88 Nem) torque.

Crankshafi Installed

(1) With oil pan, oil pump and spark plugs removed,
remove cap from main bearing requiring replacement
and remove lower bearing insert from cap.

(2) Insert upper main bearing insert removal and
installation tool in oil hole in crankshaft journal. If tool
is not available, tool (fig. 1B-39) may be fabricated from
cotter pin by bending as required.

(3) Rotate crankshaft clockwise as viewed from
front of engine. This will roll upper bearing insert out of
block.

(4) Apply oil to replacement upper bearing insert
and position plain (unnotched) end between crankshaft
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and indented or notched side of block. Rotate bearing
into place and remove tool from oil hole in crankshaft
journal.

(5) Apply oil to replacement lower bearing insert
and install in bearing cap.

(6) Install main bearing cap with arrows pointing
toward rear of engine.

(7) Tighten main bearing cap bolts with 65 foot-
pounds (88 Nem) torque.

Rear Main Bearing Ol Seal Replacement

Rezoval

The rear main bearing oil seal is a one piece unit and
can be removed and installed without removal of the oil
pan or crankshaft.

(1) Disconnect battery negative cable.

(2) Raise vehicle.

(3) Remove transmission and transfer case as an
assembly. Refer to Transmission Removal in Chapter 2B
or 2C for procedure.

(4) Remove starter motor cable and solenoid wire.
Remove starter motor.

(5) If manual transmission, remove inspection plate
from flywheel housing.

(6) If manual transmission, remove hydraulic
clutch slave cylinder from flywheel housing.

(7) Remove flywheel/drive plate housing bolts and
housing from engine.

(8) If manual transmission, remove clutch pressure
plate and disc assembly by loosening bolts 1/4 turn in
equal amounts until pressure is relieved.

(9) Mark flywheel/drive plate location to facilitate
ctl)rrect assembly. Remove bolts and flywheel/drive
plate.

(10) Using a small blade screwdriver, pry out rear
main oil seal. Use care to prevent damaging seating
groove or crankshaft.

instailatica

* (1) Center replacement seal over crankshaft with
lip of seal facing toward front of engine. With a soft
hammer (plastic), tap around perimeter of seal until it
seats in groove. Use care to prevent seal from binding on
crankshaft and not seating properly.

(2) Attach flywheel/drive plate to crankshaft and
tighten bolts with 68 foot-pounds (93 Nem) torque.

(8) If manual transmission, install clutch pressure
plate and disc assembly. Tighten bolts 1/4 turn in equal
amounts until assembly is flush against flywheel.
Tighten bolts with 18 foot-pounds (25 Nem) torque.

NOTE: Use Alignment Tool J-5824-01, or equivalent, to
align clutch disc prior to tightening bolts.

(4) Install flywheel/drive plate housing and tighten
bolts with 35 foot-pounds (47 Nem) torque.

(5) If manual transmission, install inspection plate
on flywheel housing.

(6) If manual transmission, install hydraulic clutch
slave cylinder on flywheel housing. Tighten bolts with
18 foot-pounds (25 Nem) torque.

(7) Install transmission/transfer case assembly.
Refer to Chapter 2B for procedure.

(8) Install starter motor, cable and solenoid wire.
Refer to Chapter 2B or 2C for procedure.

(9) Lower vehicle.

(10) Connect battery negative cable.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(11) Start engine and inspect for leaks.

CRANKSHAFT REPLACEMENT

Removal

(1) Remove engine from vehicle.
(2) Mount engine on suitable stand.
(3) Remove spark plugs.
(4) Remove fan and pulley.
(5) Remove crankshaft vibration damper and hub
assembly.
(6) Remove oil pan and oil pump assembly.
(7) Remove timing case cover.
(8) Remove crankshaft timing gear.
(9) Remove connecting rod bearing caps and bear-
ing inserts. Mark each for installation identity.
(10) Move connecting rod and piston assemblies
away from crankshaft.
(11) Remove main bearing caps with bearing inserts
and mark for installation identity.
(12) Remove crankshaft and upper bearing inserts.
Mark inserts for installation identity.
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(1) With upper main bearing inserts installed, posi-
tion replacement crankshaft in block.

(2) Install main bearing caps (with lower bearmg
inserts), but do not tighten cap bolts. Oil bearings prior
to assembly. , :

- (8) Move connecting rods (with upper bearing in-
serts installed) and pistons into place.

(4) Install rod bearing caps (with bearing inserts),
but do not tighten nuts. Apply oil to bearings prior to
assembly. :

(5) With rubber mal]et strike both ends of crank-
shaft to center thrust bearing. Rearward first, forward
last.

(6) Tighten main bearing caps (65 foot-pounds, 838
Nem), then measure crankshaft end play. It should be
between 0.0015 inch (0.038 mm) and 0.0085 inch (0.216
mm).

pounds, 40 Nem),

(8) Measure bearing clearances using Plastigage
method.

(9) Install key from original crankshaft in replace-
ment crankshaft keyway.

(10) Install crankshaft timing gear and ALIGN TIM-
ING MARKS ON TIMING GEARS BY ROTATING
CRANKSHAFT, IF NECESSARY.

(11) Install timing case cover using replacement seal
and gaskets.

(12) Install oil pump assembly and oil pan using re-

.placement rear seal in rear main bearing cap and re-

placement front seal for timing case cover. Press front
seal tips into holes in timing case cover.

(13) Coat front cover oil seal contact area of vibra-
tion damper hub with oil and push into position.

(14) Install fan pulley and fan.

NOTE: The fan assembly and pulley must be installed
with the drive belt(s) in position on pulley.

(15) Install spark plugs.

(16) Remove engine from stand.

(17) Install engine in vehicle.

CYLINDER BLOCK

The cylinder block is manufactured from cast iron and
has 4 in-line cylinders that are numbered from front to
rear, 1 through 4. Five main bearings support the crank-
shaft, which is retained by recessed bearing caps that
are machined with the block for proper alignment and
clearances.

The cylinders are completely encircled by coolant
jackets. (For details of engine cooling system, refer to
Chapter 1C—Cooling Systems.)

Cylinder Bores

Inspect cylinder bores for out-of-round or excessive
taper with an accurate Cylinder Measurement Gauge

(7) Tighten connecting rod bearing caps (30 foot-

Tool J-8087, or equivalent. Measure at top, middle and
bottom of bore (fig. 1B-40).

Measure cylinder bore parallel and at right angles to
the centerline of the engine to determine out-of-round-
ness. Variation in measurement from top to bottom of
cylinder indicates the taper in the cylinder. Figure 1B-41
illustrates the areas in the cylinder bore where wear

BORE
GAUGE
—_—
s Tl | ] T
e e
N

80304

Fig. 18-40 Measuring Cylinder Bore with Bars Gauge

normally occurs. If dimension A is larger than dimen-
sion B by 0.002 inch (0.051 mm) or more, it indicates the
necessity for eylinder boring and installing replacement
rings and pistons. Cylinder bores can be measured by
setting the cylinder measurement gauge dial at zero in
the cylinder bore at the location of desired measure-
ment. Lock dial indicator at zero before removing from
cylinder bore, and measure across the gauge contact
points with outside micrometer (with the gauge at the
same zero setting when removed from the cylinder).

¥
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Fig. 18-41 Normal Cylinder Bore Wear Patiern
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Honing or Beriag

If a piston other than standard size is to be installed,
the cylinder should be bored, rather than honed, to ob-
tain a true bore.

When honing to eliminate taper in the cylinder, use
full strokes. Measure cylinder at top, mxddle and bottom
of bore repeatedly during honing process. ’

When boring, always ensure the crankshaft is out of
reach of the boring cutter. Crankshaft bearings and
other internal parts must be covered or taped to protect
them during a boring or honing operation. When boring,
allow 0.001 inch (0.025 mm) to remain on the diameter
for finish honing. This will provide for the required
piston-to-cylinder clearance specifications.

NOTE: A honing or boring operation must be per-
Jormed carefully to ensure that the specified clearance

between pistons, rings, and cylinder bores is
maintained.
* By measuring the piston to be installed at the measur-
ing locations and adding the mean of the clearance speci-
fication, the correct finish hone cylinder dimension can
be determined. It is important that both the cylinder
and piston be measured at normal room temperature.
After honing and before the piston is inserted for fit,
each cylinder bore must be thoroughly cleaned. Use a
hot, soapy water solution and wipe dry to remove all
traces of abrasive. If all traces of abrasive are not re-
moved, rapid wear of new rings and piston will result.
After washing, thoroughly oil cylinder bores.
‘Intermixing different size pistons has no effect on
engine balance because all pistons from standard size up
to 0.030-inch (0.762 mm) oversize weigh exactly the
same.

SPECIFICATIONS
Specifications—Four-Cylinder Engine
Tvoe . .. ovvnn. . e e In-Line Lobe Lift ‘ ’
Bore ................ ce e 101 Bmm (400in. INBKE . & o vt ii et ittt tesnanacnns .5842mm (0.230 in.)
Stroke . .. ... ... e e it e e 76.2 mm (3.0 in.) Exhaust . . ... ...ccoereenecannns 6.842mm (0.230 in.)
Displacement . . . .............0c0c0u.. 2.5 litre, 151 cu. in. JournalDiameter . . .. ... ... c0iee e 47.4726mm {1.869 in.)
CompressionRatio . . ...............c00vvuinnnns 8.24:1 Journal Clearance. ... ... .. 0.01778-0.0685mm {0.0007-0.0027 in.)
Compression Pressure, Desired . .. ......... 140 psi at 160 rpm End Play Clearance. . . . ...... 0.031-0.127mm (0.0015-0.1150 in.)
FiringOrder. . .. ...... e et e e 1,3.4,2 Cylinder Block Deck Clearance . . . . ... ... - . 0.076mm (0.003 in.)
NumberOneCylinder . . .. ............ e Front Cylindar .
Cylinder Number, Frontto Rear . . . ... ........... 1,2,3,4 Valves .
Cylinder Bore, Out-of-Round . . . ...... 0.038mm (0.0015 in. max.) Valve Train -
CylinderBore Taper . . .......... we«...0051mm (0.002in.) Lash Intake and Exhaust. - . . . . .. .. . . e e e “...0
Cylinder Block Deck Clearance . . . . . . . > ... 0.076mm (0.003 in.) Rocker AimRatio ... ........ ...l .- . -1.76:1
Cylinder Head — Flatness . . . . . . 0.0025-0.2032mm {0.0601-0.008 in.) PushRodlength . ................ 226.746mm (8.927 in.)
g;ltu::er Head — Combusticn Chamber Volume . . . . . 52.25cc* 0.5 cc Valve Timing
. . Intake — OPBNS . . . . o vttt it e e e 23°8TDC
Piston Clearance in Bore — Closes 2499 ATDC
LCLT e 0.0635-0.0838mm (0.0025 in.-0.0033 in.)  Duration i e 5720
Bottom. ............00430.1081mm {0.0017 in-0.0041in) ~ Tttty
Piston Diameter. ... ..... 101.519-101.580mm (3.9968-3.9992 in.) Exhaust—Opens . . ... ......c.o... e e e 246° 8TOC
Compression Ring Side Clearance Top . . . . . . .0.0762mm (0.0030 in.) B LT TP 279 ATDC
Compression Ring Side Clearance —Duration ........c0.000.. e e et 2720
Bottom. ........... et e 0.0762mm (0.0030 in.) MaximumLift. . . ........000viennn. 10.1mm (0.398 in.)
Compression Ring Width {Intake and Exhaust)
TOP. .« o vt entnencans 1.9685-1.9812mm (0.0775-0.0780 in.) Valve Lifter
Bottom. . ......... .. .1.9685-1.9812mm (0.0775-0.0780 in.) Leak-DownRate ............. 12 to 90 sec. with 50 tb. Force
Uppear Compression RingGap. . . .. .. 0.25-0.56mm (0.010-0.022 in.) Lifter Body Diameter. . . . 21.3868-21.4046mm (0.8120-0.8427 in.)
Lower Compression Ring Gap. . . . . . . 0.25-0.7tmm (0.010-0.028 in.) PlungerTravel. . . . ....oo... e 3.175mm ().125 in.)
(o]1] Ring Gap. « v vv vt .0381-1.397mm (0.015-0.055 in.) Clearance in BOSS . « « o v ¢ v o v v o v b e o 0.625mm (0.002S in.)
Piston Pin Lifter Bore Diameter. . . . . . 21.425.21.450mm (0.8435-0.8445 in.)
Dismater. . ......... 23.547'23.557"““ (0.92705-0.92745 in.) Intake Valves
L'nmh ........ P O T 76.2mm (3.00 in.) Face Angle ............................... 450
Pin to Piston SEat ANGIB . . . .t i e e e 48°
Clesrance. .. ........... 0.003-0.013mm (0.0003-0.0005 in.) Head DIidmMetar « v o v ot v v oo e enenn. 43.688mm (1.72 in.)
FitinRod . ................. e e+ o .Press Stem Diameter . ....... 8.6995-8.68172mm (0.3425-0.3418 in.)
Crankshaft Overalilength. . . . .........c000... 115.75mm (1.557 in.)
Mazin Bearing Journal Stem-to-Guide Clearance. . . 0.0254-0.06858mm {0.0010-0.0027 in.)
DIBMOTEr. & & & o o ottt e e 58.39mm (2.2988 in.) Valve SeatWidth . . . ....... 0.897-1.897mm (0.353-0.0747 in.)
OutofRound . .. ............. 0.0127mm (0.0005 in. max.) Valve Installed Height
TaPOl. v v vt e e 0.0127mm {0.0005 in. max.) (SpringSeattoValve Tip) . . .. ........ 52.265mm (2.057 in.)
Clearance LimitNew . . . . . . 0.06588mm (0.0005-0.0022 in. max.} ValveStemHeight . . . .. ... ....c.c00ceun 50.8mm (2.00 in.)
Crankshaft End Play New0.0889-0.2158mm (0.0035-0.0085 in. max.)
Rod Bearing Journal Exhaust Valves
DiaMmetsr. . . oo ii e 50.8mm (2.000 in.) FBCR ARGIE. . . . oottt 4s°
OutofRound. . .............. 0.0127mm (0.0005 in. max.) SEBLANGIE. . ot ittt 4a6°
Taper. . ... e e d 0.0127mm (0.0005 in. max.) HeadDiameter .. ........ccoeeeveenn 38.4mm (1.50 in.)
Clearance LimitNew. . . . . 0.0127-0.06604mm (0.0005-0.0026 in.) Stem Diameter .............. 8.766-8.682 (3.418-3.125 in.)
Rod Side Clearance. . .......... 0.1492-0.4362mm (0.017 in.) Overalilength. . .. .................. 114,02 (4.489 in))
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Stem-to-Guide Clearance Top . 0.0254-0.6858mm (0.0020-0.0027 in.)

Vaive SeatWidth . . ... ... . 1.468-2.468mm (0.058-0.097 in.)
Vaive Installed Height
(SpringSeattoValve Tip) . . . . ... ..... 44.024mm (1.73 in.)
ValveStemHeight .. .. .....cc0vv e, 50.8mm (2.00 in.)
Valve Springs
Intake and Exhaust

Valve Spring Force and Length-
Valve Closed. . . 347-383 N at 42.16mm (78-86 Ib. force at 1.66 in.)

Vaive Spring Force and Length-
Valve Open . 765-801 N at 31 B5mm (172-180 Ib. force at 1.254 in.)

Oil Capacity

Without FilterChange . . . ... ... .00t 2.838 litre {3 qts.)
WithFilterChange . . . ........... e 2.838 litre (3 qts.)
Filter Type(full flow) . .. ............... PF40 or equivalent
OilPressureatrpm . . ... ..... 248-283 kPa (36-41 psi) at 2000 rpm
Oil Pump Gear t0 Body Clearance . ... . 0.10mm (0.004 in.) maximum

.0.05-0.13mm (0.0020-0.005 in.)
Above Pump Body

Gear End Clearance, Feeler Gauge . . .

Torque Specifications

Service Set-To Torques should be used when asembling components. Servics In-Use Recheck Torgues should be used for checking a pre-tightened item

USA (ft-ibs) Metric (N-m)
Service Service
Service In-Use Service In-Use
Set-To Recheck Seot-To Recheck
Torque Torque Torque Torque
Adapter-to-Intake Manifold Bolt (Carb. Spacer) . ... ...... ..o 13 10-16 17 14-20
Air Injector Manifold Tube Fittings . . .. ...........cccon N 28 25-31 38 35-41
Camshaft Thrust Plate-to-Block Bolt. . . . . ... ... ....... cereearsssss. 80indb 77-83 in-b 9 6-12
Carburetor-to-Manifld Nut. . . . . . et it e et et e e e 13 10-16 17 14-20
ConnectingRodNut . . ... .. s e s ecacesas s s asacseseranaacsoes 30 27-33 40 3743
Converter-to-Drive Plate . . . . . v v v v ottt it c et 40 3540 54 6157
CylinderHead-to-Block BOIL. . . . .. . v v v v v ettt e ettt it e s 92 81-103 125 110-140
Damgper Pulley Hub Boit. . . . . e ettt e e et et e e 160 167-163 220 217-223
Distributor Ciamp Pivot-to-Block Bolt. . . . . . .. I R I 12 9-15 17 14-21
Distributor RetainingClampBolt. .. . . . .t vttt v vttt e e occancossans 9 6-12 12 9-15
Drive Plate Ring Gear Assembly-to-CrankshaftBolt . . ... ....... e . 45 4248 60 5763
EGR Valve-to-ManifoldBolt. . . .. ... ... tesraseses. 180indb 147-153 in-ib 12 9-15
Exhaust Manifold-to-Cylinder Head Bolt. .......... C e cesh e s e 37 3642 50 47-53
Exhaust Pipe-toManifold Nut/Bolt. . . . .. ... ..o eetennanns e 35 3040 47 4150
Fon and Pulley-toWater PumpBolt . . ... ....... ce e e e 18 15-21 24 127
Flywhee! Housing-to-Engine Bolts . . ... .. e e e et e e e oo 54 8157 73 70-76
FlywheeltoCrankshaft Bolt. . . . . ... .. ...ttt entetieeecneanasss 68 65-71 93 90-96
Fuel Pump-to-Block Boit. . . . .. . et ettt e e . 15 1218 20 17-23
Intake Manifold-to-Cylinder Head Bol(. ............................ 37 3440 50 47-53
Main Bearing-to-Block BOIt . . . . . ¢ vt e vttt ottt it i i e e 65 6268 88 8591
QilFilter. . ...... et e e e e e s et et 12 9-18 17 14-20
Cil Filtorto-BlockConnector . . . . v . o c o v ot v o v o v v seeoan e 35 32-38 47 44-50
OilPanDrainPlug . . ... cv v v v s st onesenoaceansanns s 25 23-28 34 3137
Oil Pan Front, Side, RearBolt. . . ......... C e e e eae cesee. 45 indb 4348 s 28
OilPumpCoverBoit........... et e e et ee 9 6-12 17 14-20
OilPump-to-Block Bolt . ... ......c 0ttt eeevvosenenaonacasnnns 18 15-21 25 22-28
Oil Pump-to-Drive ShaftPlateBolt. . . . .. ................. e 10 7-13 14 1117
OilScreen SUPPOrtNUL . . . . v vt vttt vt tv s v s ve soonentsaennansan 28 25-31 38 3541
Pressure Plate-to-Flywhee! Bolts . .. ..... C e e et Ce e e e 18 15-22 25 20-30
Pulley-to-CrarkshaftHubBolts. . . . .. .................. c e 25 22-28 34 31-37
Push Rod Cover-to-BlockBolt. . . .. ........ G et e e e e . 80 in-ib 77-83 in-ib 9 6-12
RadiatorHoses, ANCIamps . . . . .. .. ...ttt eernrennannnanans 25 indb 22-28 indb 3 16
RockerArmCover Bolt . . . ... ... ...ttt teroenoensonnnaanas 7 410 10 7-13
Rocker ArmCapscrew . . . . .. ........ e e e e e e 20 17-23 27 24-30
StarterMotor-to-Block Bolt . . . . . v . vt v ittt it e e s PR 17 14-20 24 21-27
ThermostatHousingBolt . . .. .............. C et et e 22 19-25 30 27-33
Thermostat HousingCoverBolt. . . .. ............. c e s ceeen 17 14-20 23 20-26
TimingCoverBolt .. .........c00ii ittt eneoroneanans ce e 45 indb 42448 in-b 5 28
TimingCoverto-BlockBolt. . . ........... et e C e «.. 80indb 7783 in-b 9 6-12
Water Pump-to-Block Bolt. . . . . et ettt et e e et e e 17 14-20 23 20-26
All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified. 90892

Four-Cylinder Engine Firing Order

Firing Order
1-3—4-2

=

(ONONONO)

80968
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18-28
18-38
18-43
1B-47
18-54
18-31
1B-63
18-40
18-42
18-33

GENERAL

) o operates only on no-lead gasoline. The cylinders are
'!'he 258 CI]? (4.2 liter), in-line, overhead valve, light- numbered from front to rear and the firing order is 1-3-
weight snx-cyhgder engine (figs. 1B-42, 13-43 and 1B-44) 3-6-2-4. Crankshaft rotation is clockwise, viewed from
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the front. The crankshaft is supported by seven two-
piece bearings (inserts). The camshaft is supported by
four one-piece, line bored bearings.

The six-cylinder engine features a quench-type com-
bustion chamber, which creates turbulance and fast
burning of the air/fuel mixture for good fuel economy.

Identification

Build Date Cods

The engine Build Date Code is located on a machined
surface on the left side of the block (viewed from front)
between the No. 2 and No. 3 cylinders (fig. 1B-43).

The numbers in the code identify the year, month and
day that the engine was built.

The code letter identifies the cubic inch displacement,
carburetor type and compression ratio. The data are
decoded as listed in the Engine Build Date Code Chart.

Engine Build Date Code

Letter

Compression

Code CiD Carburetor Ratio
Cc 258 2V B.6:01
1st 2nd and 3rd 4th 5th and 6th
Character Characters Character Characters
(Year) {Month) (Engine Type) (Day)
1—-1981 01-12 C 01-31
2—1982
EXAMPLE: 1 10 C 18 60257

The example code identifies a 258 CID (4.2 liter) en-
gine with 2V carburetor and 8.6:1 compression ratio that
was built on October 18, 1981.

Oversize or Undersize Components

Some engines may be built with oversize or undersize
components, such as oversize cylinder bores, undersize
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 distributor (fig. 1B-45).
The letters are decoded as listed in the Oversize or Un-
dersize Components chart.

SHORT ENGINE ASSEMBLY (SHORT BLOCK)

A service replacement short engine assembly (short
block) may be installed whenever the original engine

Oversize or Undersize Components

Code
Letter Definition
B All cylinder bores £0.010-inch
(0.254mm) oversize
M All crankshaft main bearing journals -0.910-inch
(0.254mm) undersiza
P All connecting rod bearing journals -0.010-inch
(0.254mm) undersize
Cc All camshaft bearing bores -0.010-inch
(0.254mm) oversize

EXAMPLE: The code letters PM mean that the crankshaft main bearing
journals and connecting rod journals are 0.010-inch undersize.

60258
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Fig. 1B-45 Oversize or Undersize Letter Code Locatlon

block is worn or damaged beyond feasible repair. It
consists of engine block, piston and rod assemblies and
crankshaft. The camshaft must be procured separatel:
and installed before engine is installed in a vehicle.

NOTE: Short engine assemblies have an S stamped on
the same surface as the build date code for
identification.

Installation includes transfer of component parts
from the worn or damaged original engine. Follow the
appropriate procedures for cleaning, inspection, instal-
lation and tightening as outlined in this chapter.

ENGINE MOUNTING

Resilient rubber cushions support the engine and
transmission at three points: at each side on the center-
line of the engine and at the rear between the transmis-
sion extension housing and the rear suppor:
crossmember (fig. 1B-46). Replacement of a cushion ma:
be accomplished by supporting the weight of the engine
or transmission at the area of the cushion.
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FRAME
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MOUNTING
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ENGINE HOLDING FIXTURE

If it is necessary to remove the front engine mounting
brackets or cushions, an engine holding fixture may be
fabricated (fig. 1B-47) to support the engine.

The engine also may be supported by a jack placed
under the oil pan skid plate. Use a board between the
jack and skid plate to distribute the weight evenly.

UPPER TRUNNION
BEARING

(2) 9/16 INCH . 12 NUTS

PIVOT OR
SLEEVE

9/16 INCH - 12~ ¢

\%A\
1 INCH DIA. HOLE ‘.':

2X2X6INCH
HARDWOOD
BLOCK

S\,
N 1-1/4 INCH
ANGLE IRON
{2) 1/2 INCH
2X2X6INCH HOLES
HARDWOOD BLOCK
41883

Fig. 1B-47 Engline Holding Fixture

ENGINE REMOVAL

The engine is removed without the transmission and
flywheel/drive plate housing. Raise the vehlcle sllghtly
to provide working clearance.

(1) Drain cooling system. .

NOTE: Drain coolant in a clean contamerfor re-use.

(2) On all vehicles except CJ, remove hood. Mark
hinge locations for installation alignment.

(3) Remove battery on Cherokee, Wagoneer and
Truck vehicles. On CJ vehlcles, dlsconnect battery nega-
tive cable.

(4) Remove air cleaner. Disconnect and plug fuel
pipe connected to fuel pump. Disconnect fuel return pipe
from hose at connection on frame.

(5) Disconnect heater hoses at front of engine and
rear of intake manifold on CJ vehicles, and at heater on
other vehicles. ' :

(6) Disconnect throttle cable from engine.

(7) Disconnect throttle valve rod, if equipped

(8) Disconnect wiring harness from engine and al-
ternator and lay aside.

(9) Identify and tag vacuum hoses, and disconnect
from engine.

(10) Disconnect shroud, if equipped, from radiator.

(11) Remove radiator, fan and shroud. Install bolt in
pulley after fan is removed to maintain pulley in align-
ment with bolt holes in water pump.

(12) Disconnect cable from starter motor. Remove
starter motor. )

(13) Remove engine mount cushion-to-frame attach-
ing nuts.

(14) Disconnect exhaust pipe.

(15) If equipped with manual transmission:

(a) Remove flywheel housing bolts.

(b) Remove clutch linkage and shield.

(16) If equipped with automatic transmission:

(a) Remove drive plate access cover.

(b) Mark converter and drive plate to facilitate
correct installation alignment. ,

(c) Remove converter-to-drive plate bolts. Ro-
tate crankshaft for access to each bolt.

(d) Remove drive plate housing-to-engine bolts.
Remove oil pan screws that retain transmission fluid
cooler lines.

(17) Support transmission with jack.

(18) If equipped with power steering, disconnect
hoses at steering gear. Tie hoses to engine to prevent
draining.

(19) If equipped with air conditioning:

(a) Turn compressor service fitting valve stem
to seat position.

(b) Loosen service fitting.

(c) Allow compressor refrigerant to escape.

(d) Remove fittings from compressor.

(20) Attach engine lift device. Pull engine forward to
disengage from transmission. Lift upward to remove.

|
)
1

......
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ENGINE INSTALLATION

(1) Remove right engine mount from cylinder block.

(2) Lower engine into compartment. Attach engine
to transmission.

(3) Install flywheel/drive plate housing bolts and
remove transmission jack. ,

(4) Attach right engine mount to cylinder block.
Lower engine and tighten all engine mount bolts and
nuts. '

(5) If equipped with manual transmission:

(a) Install flywheel housing shield and clutch
linkage. : A

(b) Adjust clutch, if necessary.

(6) If equipped with automatic transmission:

(a) Align marks on converter and drive plate.
Install converter-to-drive plate bolts.

(b) Install drive plate access cover.

(c) Attach transmission fluid cooler lines to en-
gine with oil pan screws.

(7) Install exhaust pipe.

(8) Install starter motor and connect cable.

(9) Remove lifting device.

(10) Connect fuel supply and return pipes.

(11) If equipped with power steering, connect hoses
to steering gear.

(12) Connect electrical wires and vacuum hoses.

(13) Connect heater hoses.

(14) Install fan. If equipped with shroud, position
shroud over fan blades. :

(15) Install radiator and attach shroud to radiator.

(16) Connect radiator hoses. If equipped with auto-
matic transmission, connect fluid cooler lines to
radiator.

(17) Install throttle linkage.

(18) Connect throttle valve rod and retainer. Install
throttle valve and spring.

(19) If equipped with air conditioning:

(a) Connect service valves to compressor.

(b) Open valve to mid-position.

(c) Open service port slightly. Allow small
amount of refrigerant to escape to purge compressor of
air.

(d) Tighten port cap.

(20) Install battery, if removed, and connect cables.
(21) Install coolant.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(22) Start engine. While engine is warming up, in-
stall hood.

(23) Inspect for fuel, oil and water leaks. Turn engine
off and check fluid levels.

(24) Install air cleaner and road-test vehicle.

VALVES AND ACTUATING COMPONENTS
General

The six-cylinder engine has overhead valves that are
operated by push rods and rocker arms. A chain-driven
camshaft is mounted in the cylinder block. Hydraulic
valve tappets provide automatic valve lash adjustments.

Rocker Arm Asssmbly

The intake and exhaust rocker arms of each cylinder
pivot on a bridge and pivot assembly that is secured
with two capscrews as illustrated in figure 1B-48. The
bridge and pivot assembly maintains correct rocker
arm-to-valve tip alignment. Each rocker arm is actuated
by a hollow steel push rod with a hardened steel ball at
each end. The hollow push rods route oil to the rocker
arm assemblies. '

-3

ROCKER ARM
~ CAPSCREW

BRIDGE

1

Pivor

ROCKER
ARM

CYLINDER
HEAD

/
Fig. 18-48 Rocker Arm Asseably

Remova!

(1) Remove cylinder head cover and gasket.

(2) Remove two capscrews at each bridge and pivot
assembly. Alternately loosen capscrews one turn at a
time to avoid damaging bridge.

* (3) Remove bridge and pivot assemblies and corre-
sponding pairs of rocker arms and place on bench in
same order as removed.
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(4) Remove push rods and place on bench i in same
order as removed.

Cleaning and Inspection

Clean all parts with a cleaning solvent and use com-
pressed air to blow out oil passages in the rocker arms
and push-rods.

Inspect the pivoting surface of each rocker arm and
pivot. Replace any parts that are scuffed, pitted or ex-
cessively worn. Inspect valve stem tip contact surface of
each rocker arm and replace any rocker arm that is
deeply pitted. Inspect each push rod end for excessive
wear and replace as required. If any push rod is exces-
sively worn because of lack of oil, replace the push rod
and inspect the corresponding tappet.

- It is not normal to find a wear pattern along the
length of the push rod. Examine the cylinder head for
obstruction if this condition exists.

(1) Install each push rod in same location from
where it was removed. Ensure bottom end of each rod
is centered in plunger cap of hydraulic valve tappet.

(2) Install bridge and pivot assemblies and pair of
rocker arms adjacent to same cylinders from where they
were removed.

(3) Loosely install capscrews on each bridge and
pivot assembly. -

(4) At each bridge, tighten capscrews alternately,
one turn at a time, to avoid damaging bridge. Tighten
with 19 foot-pounds (26 Nem) torque.

(5) Install cylinder head cover and gasket.

Valves

NOTE: The following procedures apply only after the
cylinder head has been removed from the engine. Refer
to Cylinder Head for removal procedure.

Disassembly

(1) Compress each valve spring with Valve Spring
Compressor Tool J-22534-01 and remove valve locks, re-
tainers, springs and valve stem oil deflectors.

(2) Remove valves and place in rack in same order
as removed from cylinder head.

Clezaing and Inspection

(1) Clean all carbon deposit from combustion cham-
bers, valve ports, valve stems and head.

(2) Clean all foreign matter and gasket cement from
cylinder head machined surface.

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

(4) Inspect for cracks in gasket mating surface
around each coolant passage.

(5) Inspect valves for burned, cracked or warped
heads. Inspect for scuffed or bent valve stems. Replace
valves displaying any damage.

Vaive Refacing

Use a valve refacing machine to reface intake and
exhaust valves to the specified angle. After refacing, at
least 1/32-inch (0.787 mm) margin must remain. If not,
replace the valve. Examples of correct and incorrect
valve refacing are illustrated in figure 1B-49.

The valve stem tip can be resurfaced and rechamfered
when worn. Do not remove more than 0.020 inch (0.508
mm).

1/32-INCH
(0.787 mm)
VALVE MARGIN

/

{ ¥y

CORRECT VALVE FACING

NO MARGIN

INCORRECT VALVE FACING
60117

Fig. 18-49 Valve Refacing

Vaive Seat Refacing

Install a pilot of the correct size in the valve guide and
reface the valve seat to the specified angle with a dress-
ing stone in good condition. Remove only enough metal
to provide a smooth finish.

Use tapered stones to obtain the specified seat widths
when required.

Control seat runout to a maximum of 0.0025 inch
(0.064 mm) (fig. 1B-50).

Vaive Stem Oil Daflector Replacsment

Nylon valve stem oil deflectors are installed on each
valve stem to prevent lubricating oil from entering the
combustion chamber through the valve guides. Replace
the oil deflectors whenever valve service is performed or
if the deflectors have deteriorated.

Valve stem oil deflector replacement requires removal
of valve spring(s). Refer to Valve Springs for procedure.
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INDICATOR

Fig. 1B-50 Measuring Valve Seat Runout

Valve Guides

The valve guides are an integral part of the cylinder
head and are not replaceable. When the stem-to-guide
clearance is excessive, ream the valve guide bores to
accommodate the next larger oversize valve stem. Over-
size service valves are available with 0.003-inch (0.076
mm), 0.015-inch (0.381 mm), and 0.030-inch (0.762 mm)
stem diameter sizes. Refer to Valve Guide Reamer Sizes
chart for reamer sizes.

Valve Guide Reamer Sizes

Reamer )

Tool Number Size
J-6042-1 0.003-inch (0.076 mm)
J-6042-5 0.015-inch (0.381 mm)
J-60424 0.030-inch (0.762 mm)}

60260

NOTE: Ream valve guides in steps, starting with the
0.003-inch (0.076 mm) oversize reamer and progressing
to the size required.

Yalve Stem-to-Guide Clearance

Valve stem-to-guide clearance may be measured by
either of the following two methods.
Preferred Method:

(1) Remove valve from head and clean valve guide
bore with solvent and bristle brush.

(2) Insert telescoping gauge into valve guide bore
approximately 3/8 inch (9.525 mm) from valve spring
side of head (fig. 1B-51) with contacts crosswise to cylin-
der head. Measure telescoping gauge contacts with
micrometer.

(3) Repeat measurement with contacts lengthwise
to cylinder head.

GAUGE
VALVE
GUIDE
3/8-INCH
(9.525 mmrl l‘k E s § §

o rrrrrr 7> o>~
=22 M — |

KT Z 77T T LI L L
AR
80303

Flg. 1B-51 Valve Stem-to-Gulde Clearance Mesasurement
with Telescoping Gauge

(4) Compare crosswise to lengthwise measurements
to determine out-of-roundness. If measurements differ
by more than 0.0025 inch (0.064 mm), ream guide bore to
accommodate oversize valve stem.

(5) Compare valve guide bore diameter with diame-
ter listed in Specifications. If measurement differs more
than 0.003 inch (0.076 mm), ream guide to accommodate
oversize valve stem.

Alternate Method:

(1) Use dial indicator to measure lateral movement
of valve stem with valve installed in its guide and barely
off valve seat (fig. 1B-52).

(2) Correct clearance is 0.001 to 0.003 inch (0.025
mm to 0.076 mm). If indicated movement exceeds ac-
ceptable clearance, ream guide to accommodate oversize
valve stem.

Flg. 1B-52 Valve Stem-to-Guide Clearance Measursment
with Dlal Indlcator
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Assembly

(1) Thoroughly clean valve stems and valve guide
bores.

(2) Lightly lubricate stem and install valve in same
valve guide bore from where it was removed.

(3) Install replacement valve stem oil deflector on
valve stem. 4

NOTE: If valves with oversize stems are used, oversize
oil deflectors are also required.

(4) Position valve spring and retainer on cylinder
head and compress valve spring with compressing tool.
Install valve locks and release tool.

(5) Tap valve spring from side-to-side with hammer
to assure spring is properly seated on cylinder head.

Valve Springs

Valve Spring and 01l Deflector Removal

NOTE: This procedure is for removal of valve springs
and ol deflectors with the cylinder head installed on the
engine. Refer to Valves for removal procedure with the
head removed from the engine.

The valve spring is held in place on the valve stem by a
retainer and a pair of conical-type valve locks. The locks
can be removed only by compressing the valve spring.

(1) Remove cylinder head cover.
(2) Remove bridge and pivot assemblies and rocker
arms.

(3) Remove push rods.

NOTE: Retain push rods, bridge and pivot assemblies
and rocker arms in same order and position as removed.

(4) Remove spark plug from each cylinder.

NOTE: Steps (5) through (9) apply to each cylinder to
be serviced.

(5) Install 14-mm (thread size) air adapter in spark
plug hole.

NOTE: An adapter can be fabricated by welding an air
hose connection to the body of a spark plug having the
porcelain removed.

(6) Connect air hose to adapter and maintain at
least 90 psi (620 kPa) in cylinder to force valves against
their seats.

NOTE: On vehicles equipped with air conditioning, use
a flexible air adapter when servicing No. 1 cylinder.

(7) Use Valve Spring Remover and Installer Tool J-
22534-01 to compress spring and remove locks (fig. 1B-
53).

(8) Remove valve spring and retainer.
(9) Remove valve stem oil deflector.

TOOL G § :
J22534-5 - X TooL <+ T°H
Y . 225341
[ ’SQ i
o ! ' Pl ‘

Fig. 1B-53 Valve Spring Removal

Valve Spring Tension Tes!

Use Valve Spring Tester J-8056, or equivalent, to test
each valve spring for the specified tension value (fig. 1B-
54). Replace valve springs that are not within the
specification.

0il Deflector and Valve Spring Installation

NOTE: The following procedure applies to each cylin-
der being serviced.

TORQUE
WRENCH

AJ4a1885

Fig. 1B-54 Valve Spring Tester—Typlcal
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(1) Use 7/16-inch deep socket and small hammer to
gently tap oil deflector onto valve stem. .

CAUTION: Instull the deflector carefully to prevent
damage from the sharp edges of the valve lock groove.

(2) Install valve spring and retainer.

(3) Compress valve spring with tool J-22534-01 and
position valve locks. Release spring tension and remove
tool.

NOTE: Tap spring from side-to-side to ensure spring is
seated properly on cylinder head.

(4) Disconnect air hose, remove adapter from spark
plug hole and install spark plug.

(5) Install push rods. Ensure bottom end of each rod
is centered in plunger cap of hydraulic valve tappet.

(6) Install rocker arms and bridge and pivot assem-
bly. At each bridge and pivot assembly tighten cap-
screws alternately, one turn at a time, to avoid
damaging bridge.

(7) Install cylinder head cover. Refer to Cylinder
Head Cover for procedure.

CAMSHAFT AND BEARINGS

The camshaft is supported by form steel-shelled, bab-
bitt-lined bearings pressed into the block and line
reamed. The step-bored camshaft bearing bores are
larger at the front bearing than at the rear to permit
easy removal and installation of the camshaft. Cam-
shaft bearings are pressure lubricated.

NOTE: It is not advisable to replace camshaft bearings
unless the special removal and installation tools are
available.

Camshaft end play is maintained by the load placed
on the camshaft by the oil pump and distributor drive
gear. The helical cut of the gear holds the camshaft
sprocket thrust face against the cylinder block face.
Camshaft end play is zero during engine operation.

Measuring Cam Lobs LIft

(1) Remove cylinder head cover.

(2) Remove bridge and pivot assemblies and rocker
arms.

(3) Remove spark plugs.

(4) Install dial indicator on end of push rod. Use
piece of rubber tubing to hold dial indicator plunger
squarely on push rod (fig. 1B-55).

(5) Rotate crankshaft until cam lobe base (heel)
circle (push rod down) is under valve tappet. Set dial
indicator to zero.

(6) Rotate crankshaft until push rod reaches its
maximum upward travel. Note distance on dial in-
dicator. Refer to Specifications for correct cam lobe lift.
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Fig. 18-55 Cam Lobs Lift Measursment and Valve Timing
Valve Timing

(1) Disconnect ignition wires and remove spark
plugs.

(2) Remove cylinder head cover.

(3) Remove bridge and pivot assembly and rocker
arms from No. 1 cylinder.

(4) Rotate crankshaft until No. 6 piston is at TDC
on compression stroke.

(5) Rotate crankshaft counterclockwise (viewed
from front of engine) 90°.

(6) Install dial indicator on end of No. 1 cylinder
intake valve push rod. Set dial indicator to zero (fig. 1B-
55).

(7) Rotate crankshaft clockwise (viewed from front
of engine) until dial indicator pointer indicates 0.016-
inch (0.406 mm) lift.

(8) Timing mark on vibration damper should be
indexed with TDC mark on timing degree scale. If tim-
ing mark is more than 1/2 inch (12.7 mm) from TDC in
either direction, valve timing is incorrect.

Camshaft Removal
(1) Drain cooling system.

NOTE: Drain coolant in clean container if reusable.

(2) Remove radiator and fan assembly.

(3) Remove air conditioner condenser and receiver
assembly as charged unit, if equipped.

(4) Remove fuel pump.

(5) Remove distributor and ignition wires.
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(6) Remove cylinder head cover.

(7) Remove rocker arms and bridge and pivot
assemblies.

(8) Remove push rods.

NOTE: Retain push rods, bridge and pivot assemblies
and rocker arms in the same order as removed.

(9) Remove cylinder head and gasket.

(10) Remove hydraulic tappets.

(11) Remove timing case cover. Refer to Timing Case
Cover Removal for procedure.

(12) Remove timing chain and sprockets. Refer to
Timing Chain Removal for procedure.

(13) Remove front bumper or grille as required.

(14) Remove camshaft.

Camghaft Inspaction

Inspect the camshaft bearing journals for an uneven
wear pattern or rough finish. If either condition exists,
inspect camshaft bearings. Inspect loaded (bottom) side
of bearing. This is the most probable location for bearing
failure. Replace camshaft and bearings as required. Re-
fer to Camshaft Bearing Replacement for procedure.

Inspect the distributor drive gear for damage or exces-
sive wear. Replace if necessary.

Inspect each cam lobe and the corresponding hydrau-
lic valve tappet for wear. If the face of the tappet(s) is
worn concave, the corresponding camshaft lobe(s) will
also be worn. Replace both the camshaft and the
tappet(s).

If the camshaft appears to have been rubbing heavily
against the timing case cover, examine the oil pressure
relief holes in the rear cam journal. These holes relieve
oil pressure between the end of the camshaft and the
rear bearing plug.

Camshaft Installation

(1) Lubricate camshaft with Jeep Engine Oil Sup-
plement (E.0.S), or equivalent.

(2) Install camshaft carefully to prevent damaging
camshaft bearings.

(3) Install timing chain, crankshaft sprocket and
camshaft sprocket with timing marks aligned. Refer to
Timing Chain Installation for procedure.

(4) Install camshaft sprocket retaining screw and
tighten.

(5) Install timing case cover with replacement oil
seal. Refer to Timing Case Cover Installation for
procedure.

(6) Install vibration damper.

(7) Install damper pulley, if removed.

(8) Install engine fan and hub assembly.

(9) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling Systems.

(10) Install fuel pump.

(11) Rotate crankshaft until No. 1 piston is at TDC
position on compression stroke.

(12) Install distributor and ignition wires. Install
distributor with rotor aligned with No. 1 terminal on cap
when distributor housing is fully seated on block.

(13) Install hydraulic tappets. Lubricate tappets and
all valve train components with Jeep Engine Oil Supple-
ment (EOS), or equivalent.

NOTE: The EOS must remain in the engine for at least
1,000 miles (1 609 km) but need not be drained until the
next scheduled oil change.

(14) Install cylinder head and gasket.

(15) Install push rods.

(16) Install rocker arms and bridge and pivot assem-
blies. Alternately tighten capscrews for each bridge one
turn at a time to avoid damaging bridge.

(17) Install cylinder head cover. Refer to Cylinder
Head Cover for procedure.

(18) Install air conditioner condenser and receiver
assembly, if equipped.

CAUTION: Open both service valves before the air
conditioning system is operated.

(19) Install radiator, connect hoses and fill cooling
system with specified mixture. Refer to Chapter
1C—Cooling Systems.

(20) Install front bumper or grille, if removed.

(21) Check ignition timing and adjust as required.

Camshaft Bearing Replacement

Camshaft bearing replacement requires that the en-
gine be removed from the vehicle. Remove timing case
cover, crankshaft, camshaft and rear bearing plug.
When installing bearings, use a screw-type tool that
provides constant force. Do not use a driver-type tool to
install bearings. Care must be taken to align oil holes in
bearings with oil gallery access holes in the cylinder
block. It is not necessary to line ream camshaft bearings
after installation.

HYDRAULIC VALVE TAPPETS

The hydraulic valve tappet consists of the tappet
bedy, plunger, plunger return spring, check valve as-
sembly metering disc, plunger cap and lockring (fig. 1B-
56).

The tappet operates in a guide bore that intersects
with the main oil gallery.

Operation

The operating cycle of the hydraulic tappet begins
when the tappet is on the heel (base circle) of the cam
lobe (engine valve closed). A groove in the tappet body
aligns with the tappet oil gallery to admit pressurized oil
into the tappet (fig. 1B-57). A hole and groove arrange-
ment admits the oil to the inside of the plunger. Oil is
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Flg. 1B-56 Hydraullc Valve Tappet Components

forced past the plunger check valve and fills the cham-
ber between the plunger and tappet body. When the
chamber is full, additional oil in the plunger body un-
seats the metering disc, and a spurt of oil flows up inside
the push rod to lubricate the rocker assembly. These
events described above all occur while the tappet is on
the heel of the cam lobe. As the cam turns, the lobe
begins exerting force on the tappet body. This force is
transmitted by the trapped oil in the tappet chamber to
the plunger and finally to the push rod and rocker as-
sembly. The engine valve opens. While the valve is open,
the trapped oil is subjected to considerable pressure and
some of it escapes between the plunger and the tappet
body (leak-down). The cycle is completed as the cam lobe
rotates back to the starting position and another charg-
ing cycle begins. In this way, zero valve lash is main-
tained and engine noise is reduced.

Removal
(1) Drain cooling system.

NOTE: Drain coolant in clean container if reusable.

(2) Remove cylinder head cover.
(3) Remove bridge and pivot assemblies and rocker
arms.

HOLLOW
PUSHROD

oL
GALLERY
oiL ACCESS
GALLERY BLOCKED

ACCESS

o
7

METERING
VALVE
UNSEATED

CHAMBER TRAPPED

OIL IN CHECK
CHAMBER VALVE
SEATED
HEEL
OF /
CHECK CAM
VALVE LOBE

UNSEATED

CHARGING CYCLE

LEAK-DOWN
CYCLE

80443
Fig. 1B-57 Hydraullc Valve Tappet Operation
NOTE: When removing the two capscrews from each

bridge, alternately loosen each screw one turn at a time
to avoid damaging bridge.

(4) Remove push rods.

NOTE: Retain rocker arms, bridge and pivot assem-
blies and push rods in the same order as removed.

(5) Remove cylinder head and gasket.

(6) Remove tappets through push rod openings in
block with Hydraulic Valve Tappet Remover and In-
staller Tool J-21884 (fig. 1B-58).

' ; S gl T Aanaiseo
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Fig. 1B-58 Hydraulic Valve Tappet Rsmoval
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Disassembly, Cleaning, Inspection and Reassembly

NOTE: Retain tappet components in the same order as
removed.

(1) Release lockring and remove plunger cap, me-
tering disc, plunger, check valve assembly and plunger
return spring from tappet body (fig. 1B-56).

(2) Clean components in cleaning solvent to remove
all varnish and gum deposits.

(3) Inspect for evidence of scuffing on side and face
of tappet body.

(4) Inspect each tappet face for concave wear by
laying straightedge across face. If face is concave, corre-
sponding lobe on camshaft is also worn, and replace-
ment of camshaft and tappet(s) is necessary.

(5) Install plunger return spring, check valve as-
sembly, plunger, metering disc and plunger cap in tap-
pet body (fig. 1B-56).

(6) Compress plunger assembly using push rod on
plunger cap, and install lockring.

Hydraulic Valve Tappet Leak-Down Test

After cleaning, inspection and reassembly, leak-down
test each tappet to ensure zero-lash operation. Figure
1B-59 illustrates tool J-5790, which can be used to accu-
rately test tappet leak-down rate.

POINTER

WEIGHTED
ARM

HANDLE

TOOL
J-5790
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Fig. 1B-59 Hydraullc Valve Tappet Leak-Down Rate Tester

(1) Swing weighted arm of tester away from ram of
tester.

(2) Place 0.312- to 0.313-inch (7.925 to 7.950 mm)
diameter ball bearing on tappet plunger cap.

(3) Lift ram and place tappet with ball bearing in-
side tester cup.

(4) Lower ram, then adjust nose of ram until it
contacts ball bearing. Do not tighten hex nut on ram.

(5) Fill tester cup with Valve Tappet Test Oil J-
5268, or equivalent, until tappet is completely covered.

(6) Swing weighted arm onto ram and pump up and
down on tappet to remove air. When air bubbles cease,
swing weighted arm away and allow plunger to rise to
normal position.

(7) Adjust nose of ram to align pointer with SET
mark on scale of tester and tighten hex nut.

(8) Slowly swing weighted arm onto ram. Rotate
cup by turning handle at base of tester clockwise one
revolution every two seconds.

(9) Time leak-down interval from instant pointer
aligns with START mark on scale until pointer aligns
with 0.125 mark. Acceptable tappet will require 20 to
110 seconds to leak-down. Discard tappets that have
leak-down interval outside this range.

NOTE: Do not charge the tappet assemblies with en-
gine oil. They will charge themselves within 3 to 8 min-
utes of engine operation.

Installation

(1) Dip each tappet assembly in Jeep Engine Oil
Supplement (EOS), or equivalent.

(2) Use Hydraulic Valve Tappet Remover and In-
staller Tool J-21884 to install each tappet in same bore
from where it was removed.

(3) Install cylinder head and replacement gasket
and tighten screws. Refer to Cylinder Head Installation
for tightening sequence.

(4) Install push rods in same order as removed.

(5) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews at each bridge. Tighten
capscrews alternately, one turn at a time, to avoid dam-
aging or breaking bridge.

(6) Pour remaining EOS over entire valve train.

NOTE: The EOS must remain in the engine for at least
1,000 miles (1 607 km) but need not be drained until the
next scheduled oil change.

(7) Install cylinder head cover. Refer to Cylinder
Head Cover for procedure.
(8) Install coolant.

TIMING CASE COVER

The timing case cover is provided with a seal and oil
slinger to prevent oil leakage at the vibration damper
hub (fig. 1B-60). A socket is attached in the cover for the
use of a magnetic timing probe. A graduated timing
degree scale is located on the cover for standard ignition
timing.
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It is important that the timing case cover be properly
aligned with the crankshaft to prevent eventual damage
to the oil seal. The oil seal may be replaced without
removing the timing case cover.

TIMING
CASE
COVER
VIBRATION
DAMPER TIMING
AND PULLEY DEGREE
SCALE

OIL
SLINGER

TIMING
PROBE
SEAL SOCKET
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Flg. 1B-60 Timing Case Cover

Removal

(1) Remove drive belt(s), engine fan and hub assem-
bly, damper pulley and vibration damper. Refer to Vi-
bration Damper and Pulley Removal for procedure.

(2) Remove oil pan-to-timing case cover screws and
cover-to-block screws.

(3) Remove timing case cover and gasket from
engine.

(4) Cut off oil pan gasket end tabs flush with front
face of cylinder block and remove gasket tabs.

(5) Clean timing case cover, oil pan and cylinder
block gasket surfaces.

(6) Remove crankshaft oil seal from timing case
cover.

(1) Apply seal compound (Perfect Seal, or equiva-
lent) to both sides of replacement timing case cover
gasket and position gasket on cylinder block.

(2) Cut end tabs off replacement oil pan gasket cor-
responding to pieces cut off original gasket. Cement
these pieces on oil pan.

(3) Coat oil pan seal end tabs generously with Per-
matex No. 2, or equivalent, and position seal on timing
case cover (fig. 1B-61).

AJ4a1894

Flg. 1B-61 OIl Pan Front Seal Installation

(4) Position timing case cover on engine. Place Tim-
ing Case Cover Alignment Tool and Seal Installer J-
22248 in crankshaft opening of cover (fig. 1B-62).

Fig. 1B-62 Timing Case Cover Alignment

(5) Install cover-to-block screws and oil pan-to-
cover screws. Tighten cover-to-block screws with 5 foot-
pounds (7 Nem) torque and oil pan-to-cover screws with
11 foot-pounds (15 Nem) torque.

(6) Remove cover aligning tool and position replace-
ment oil seal on tool with seal lip facing outward. Apply
light film of Perfect Seal, or equivalent, on outside di-
ameter of seal.

(7) Insert draw screw from Tool J-9163 into seal
installing tool. Tighten nut against tool until tool con-
tacts cover (fig. 1B-63).

(8) Remove tools and apply light film of engine oil
to seal lip.

7
SCREW-PART
OF J-9163

60120

Fig. 18-63 Timing Case Cover OIl Seal Instaliation
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(9) Install vibration damper and tighten retaining
screw with 80 foot-pounds (108 Nem) torque.
(10) Install damper pulley. Tighten capscrews with
20 foot-pounds (27 Nem) torque.
(11) Install engine fan and hub assembly.
(12) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling Systems.

Timing Case Cover Oil Seal Replacement (Cover not
Removed)

(1) Remove drive belts.

(2) Remove vibration damper pulley.

(3) Remove vibration damper.

(4) Remove oil seal with Tool J-9256 (fig. 1B-64).

/2 60121

Fig. 1B-64 Timing Case Cover OIl Seal Removal

(5) Position replacement oil seal on Timing Case
Cover Alignment Tool and Seal Installer J-22248 with
seal lip facing outward. Apply light film of Perfect Seal,
or equivalent, to outside diameter of seal.

(6) Insert draw screw from Tool J-9163 into seal
installing tool. Tighten nut against tool until tool con-
tacts cover.

(7) Remove tools. Apply light film of engine oil to
seal lip.

(8) Install vibration damper and tighten retaining
bolt with 80 foot-pounds (108 Nem) torque.

(9) Install damper pulley. Tighten capscrews with
20 foot-pounds (27 Nem) torque.

(10) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling Systems.

TIMING CHAIN

Installation of the timing chain with the timing marks
of the crankshaft and camshaft sprockets properly
aligned assures correct valve timing. A worn timing
chain will adversely affect valve timing. Replace the
timing chain if it deflects more than 1/2 inch (13 mm).

The correct timing chain has 48 pins. A chain with
more than 48 pins will cause excessive slack.

Removal

(1) Remove drive belt(s).
(2) Remove engine fan and hub assembly.
(3) Remove vibration damper pulley.

(4) Remove vibration damper.

(5) Remove timing case cover.

(6) Remove oil seal from timing case cover.

(7) Remove camshaft sprocket retaining screw and
washer.

(8) Rotate crankshaft until timing mark on crank-
shaft sprocket is closest to and on centerline with timing
mark of camshaft sprocket (fig. 1B-65).
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Flg. 1B-65 Timing Sprocket Alignment
(9) Remove crankshaft sprocket, camshaft sprocket

and timing chain as assembly. Disassemble chain and
sprockets.

Installatlon

(1) Assemble timing chain, crankshaft sprocket and
camshaft sprocket with timing marks aligned (fig. 1B-
65).

(2) Install assembly on crankshaft and camshaft.

(3) Install camshaft sprocket retaining screw and
washer and tighten with 50 foot-pounds (68 Nem)
torque.

NOTE: To verify correct installation of the timing
chain, position timing mark of the camshaft sprocket at
approximately one o'clock position. This positions tim-
ing mark of crankshaft sprocket at a location where the
adjacent tooth meshes with chain (fig. 1B-66). Count the
number of chain pins between timing marks of both
sprockets. There must be 15 pins.

(4) Install timing case cover and replacement oil
seal.

(5) Install vibration damper and tighten retaining
bolt with 80 foot-pounds (108 Nem) torgue.

(6) Install damper pulley and tighten capscrews
with 20 foot-pounds (27 Nem) torque.

(7) Install engine fan and hub assembly.

(8) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling Systems.
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Fig. 1B-66 Timing Chaln Installation

INTAKE AND EXHAUST MANIFOLDS

The aluminum intake and cast iron exhaust manifolds
(fig. 1B-67) are attached to the cylinder head on the left
side of the engine. A gasket is used between the intake
manifold and the cylinder head. No gasket is used be-
tween the exhaust manifold and cylinder head.

An exhaust gas recirculation (EGR) valve is mounted
on the side of the intake manifold. The intake manifold
has an electric heater that improves fuel vaporization
during engine warmup and shortens choke operation
time. Coolant is also routed through the intake manifold
to improve fuel vaporization.

Intake and Exhaust Manifold Replacement

NOTE: It is not necessary to remove the carburetor
from the intake manifold until after manifold is re-
moved. After removing the carburetor from the intake
manifold, it may be set to one side with vacuum hoses
still attached.

Remaoval

NOTE: It is not necessary to remove the carburetor
Sfrom the intake manifold.

(1) Remove air cleaner. Disconnect fuel pipe, carbu-
retor air horn vent hose, solenoid wire, vacuum hose and
choke heater wire.

(2) Disconnect throttle cable from throttle bell-
crank. Disconnect throttle valve rod, if equipped.

(3) Disconnect PCV vacuum hose and heater wire
from intake manifold.

WARNING: Do not loosen radiator draincock with sys-
tem hot and under pressure because serious burns from
coolant can occur.

NOTE: Do not waste reusable coolant. Drain into clean
container for reuse.

(4) Drain coolant below intake manifold level.

(5) Disconnect coolant hoses from intake manifold.

(6) Disconnect vacuum advance CTO valve vacuum
hoses.

(7) Disconnect vacuum hose from EGR valve. Dis-
connect EGR tube fittings from intake and exhaust
manifold.
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Fig. 1B-67 Intake and Exhaust Manlfolds

(8) Disconnect air injection hoses at air pump and
air injection manifold check valve. Disconnect diverter
valve vacuum hose and remove diverter valve with hoses
attached.

(9) Remove air pump/power steering mounting
bracket, if equipped.

(10) Remove air pump.

(11) Detach power steering pump, if equipped, and
set aside. Do not remove hoses.

(12) Remove air conditioner drive belt idler pulley
assembly from cylinder head, if equipped.

(13) Disconnect exhaust pipe from exhaust manifold
flange. Remove oxygen sensor, if equipped.

(14) Remove manifold attaching bolts, nuts and
clamps. Remove intake and exhaust manifolds. Discard
intake manifold gasket.

(15) Clean mating surfaces of manifolds and cylinder
head.
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Intake and Exhaust mnmld Installation
Installation

Ensure all fittings are transferred to replacement
manifold.

(1) Position exhaust manifold over end studs on
cylinder head and install positioning sleeves over end
studs.

(2) Secure exhaust manifold to head at positions 1
and 2 (fig. 1B-68). Tighten bolts with 23 foot-pounds (31
Nem) torque. Remove positioning sleeves.

(3) Loosely connect EGR tube to intake manifold.

(4) Position intake manifold gasket over dowels and
flush against head.

(5) Position intake manifold over dowels and flush
against gasket. Loosely connect EGR tube to exhaust
manifold.

(6) Secure intake manifold to head at positions 3
and 4 (fig. 1B-68). Tighten bolts with 23 foot-pounds (31
Nm) torque.

(7) Install remaining bolts at positions 5 through 10
and nuts at positions 11 and 12 (fig. 1B-68).

(8) Tighten bolts and nuts according to sequence
depicted in figure 1B-68 with 23 foot-pounds (31 Nem)
torque.

(9) Tighten EGR tube fitting with 30 foot-pounds
(41 Nem) torque.
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Fig. 18-68 Manifold Tightening Sequence

(10) Position flange gasket and connect exhaust pipe
to exhaust manifold flange. Tighten nuts with 20 foot-
pounds (27 Nem) torque. Install oxygen sensor, if
removed.

(11) Connect fuel pipe and air horn vent hose to car-
buretor. Connect solenoid wire connector and vacuum
hose.

(12) Install A/C drive belt idler pulley assembly, if
removed.

(13) Install air pump, if removed.

(14) Install air pump/power steering pump mount-
ing bracket, if removed.

(15) Install diverter valve. Connect air hoses to air
pump and check valve. Connect vacuum hose.

(16) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling Systems.

(17) Install vacuum advance CTO valve vacuum
hoses.

(18) Connect vacuum hose to EGR valve.

(19) Connect throttle cable and PCV hose. Connect
throttle valve rod, retainer and spring. Connect intake
manifold heater wire.

(20) Connect coolant hoses to intake manifold.

(21) Install air cleaner.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put

hands near pulleys, belts or fan. Do not wear loose
clothing.

(22) Start engine and inspect for air leaks into vac-
uum fittings, and exhaust and coolant leaks.

Intake Manifold Replacement

(1) Remove air cleaner.

(2) Disconnect heater wire from choke cover termi-
nal, solenoid wire and vacuum hose.

(3) Disconnect carburetor control shaft from
carburetor.

(4) Remove intake manifold from engine. Refer to
Intake and Exhaust Manifold Removal for procedure.

(5) Remove carburetor from intake manifold and
set aside. Remove carburetor insulator block.

(6) Remove carburetor mounting studs from intake
manifold.

(7) Remove throttle control bracket.

(8) Remove EGR valve and studs and install in re-
placement manifold.

(9) Remove intake manifold heater and install in
replacement manifold.

(10) Install throttle control bracket. Tighten nuts
with 24 to 48 inch-pounds (3 to 5 Nem) torque.

(11) Install vacuum hose fittings.

(12) Install intake manifold. Refer to Intake and Ex-
haust Manifold Installation for procedure.

(13) Install vacuum hoses.

(14) Install carburetor studs, replacement gaskets
and spacer.

(15) Install carburetor and connect linkage, fue'i pipe
and hoses.

(16) Tighten carburetor mounting nuts with 14 foot-
pounds (19 Nem) torque.

(17) Connect and choke heater wire to choke cover
terminal. Connect solenoid wire connector and vacuum
hose. -

7
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WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not weuar loose
clothing.

(18) Start engine and inspect for leaks.
(19) Install air cleaner.

Exhaust Manifold Replacement

NOTE: It is necessary to disconnect both the intake
and exhaust manifolds from the engine because they
have common attaching hardiwcare. It is not necessary to
remove the carburetor from the intake manifold.

(1) Remove air cleaner.

(2) Disconnect choke heater wire from choke cover
terminal. Disconnect solenoid wire connector and vac-

uum hose.
(3) Disconnect carburetor control shaft from

carburetor.

(4) Remove carburetor from intake manifold and
set aside.

(5) Remove intake and exhaust manifolds from en-
gine. Refer to Intake and Exhaust Manifold Removal for
procedure.

(6) Remove throttle control bracket.

(7) Remove spark vacuum advance valve hose
clamp and install on replacement manifold.

(8) Remove air injection manifold and fittings and
install on replacement manifold.

(9) Install throttle control bracket. Tighten nuts
with 24 to 48 foot-pounds (3 to 5 Nem) torque.

(10) Install intake and exhaust manifolds. Refer to
Intake and Exhaust Manifold Installation for procedure.

(11) Install carburetor spring bracket.

(12) Install carburetor on intake manifold.

(13) Tighten carburetor mounting nuts with 14 foot-
pounds (19 Nem) torque.

(14) Install carburetor control shaft. Install throttle
return spring.

(15) Connect choke heater wire to choke cover termi-
nal. Connect solenoid wire connector and vacuum hose.

(16) Connect exhaust pipe to exhaust manifold.
Tighten nuts with 20 foot-pounds (27 Nem) torque.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(17) Start engine and inspect for leaks.
(18) Install air cleaner.

CYLINDER HEAD AND COVER

The cylinder head incorporates hardened exhaust
valve seats and exhaust valves with flash chrome stems.

Cylinder Head Cover

CAUTION: Cylinder head cover is molded plastic. Use
care when removing and installing.

Removal

(1) Remove air cleaner and PCV molded hose.

(2) Disconnect distributor vacuum spark advance
hose at spark CTO valve. Disconnect fuel pipe at fuel
pump and move aside to allow removal of cylinder head
cover.

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

(4) Remove cylinder head cover holddown nuts. In-
sert thin bladed tool (e.g., razor blade or putty knife)
between cover and head and cut RTV sealant to loosen
from head.

CAUTION: Do not strike cover with mallet to loosen
RTV sealant.

(5) Inspect cylinder head cover for cracks.
Installation

A room temperature vulcanizing (RTV) silicone rub-
ber adhesive is required for installation. Use Jeep Gas-
ket-in-a-Tube, or equivalent.

(1) Remove sealant or adhesive and gasket material
from sealing surface area of cylinder head and cover.

(2) Thoroughly clean gasket mating surfaces on cyl-
inder head and cover.

NOTE: Use fresh RTV sealant (i.e., sealant must not
have been stored more than one year and storage area
temperature must have been less than 80°F (27°C).

(3) Apply 1/8-inch (3.2 mm) bead of RTV sealant
along entire length of cover flange.

(4) Before RTV sealant begins to cure, install cover
on cylinder head. Do not allow RTV sealant to contact
rocker arms.

CAUTION: Do not overtighten nuts because cover may
crack from excess stress.

(5) Initially, tighten nuts by hand, then tighten
with 24 inch-pounds (3 Nem) torque.

(6) Connect PCV valve to grommet in cylinder head
cover, connect canister hoses and connect fuel pipe to
carburetor.

(7) Install air cleaner and connect PCV hose.

Cylinder Head

Removal

(1) Drain coolant and disconnect hoses from ther-
mostat housing.

(2) Remove air cleaner.

(3) Remove cylinder head cover and sealant. Refer
to Cylinder Cover Removal for procedure.

(4) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen each capscrew one turn at a
time tc avoid damaging bridge.

(5) Remove push rods.

NOTE: Retain push rods. bridge and pivot assemblies
and rocker arms in same order as removed.
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(6) Disconnect power steering pump, air pump and
brackets. Lay pumps and brackets aside. Do not dis-

~ connect hoses.

(7) Remove intake and exhaust manifolds from cyl-
inder head. Refer to Intake and Exhaust Manifold Re-
moval for procedure.

(8) If equipped with air conditioning, perform the
following:

(a) Remove air conditioning drive belt idler
pulley bracket from cylinder head.
, (b) Loosen alternator drive belt. Remove alter-
nator bracket-to-head mounting bolt.

(c) Remove bolts from compressor mounting
bracket and set compressor aside.

(9) Disconnect ignition wires and remove spark
plugs.

(10) Disconnect coolant temperature sending unit
wire and battery negative cable.

(11) Remove ignition coil and bracket assembly.

(12) Remove cylinder head bolts, cylinder head and
gasket.

Cleaning and Inspection

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

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

(3) Use straightedge and feeler gauge to determine
flatness of cylinder head and block mating surfaces.
Refer to Specifications.

(1) If cylinder head is to be replaced and original
valves used, measure valve stem diameter. Only stand-
ard size valve stems can be used with service replace-
ment cylinder head unless replacement head valve guide
bores are reamed to accommodate oversize valve stems.
Remove all carbon deposits and reface valves as outlined
within Valve Refacing procedure.

(2) Install valves in cylinder head using replace-
ment valve stem oil deflectors.

(3) Transfer all detached components from original
head that are not included with replacement head. Do
not install coolant temperature sending unit until cool-
ant is installed. This permits trapped air to escape from
block and head.

CAUTION: Do not apply sealing compound on head
and block mating surfaces. Do not allow sealing com-
pound to enter cylinder bore.

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

(5) Install cylinder head. Tighten bolts in sequence
with 85 foot-pounds (115 Nem) torque (fig. 1B-69).

(6) Connect battery negative cable.

AJ42830

Fig. 18-89 Cyllndsr Head Tightening Sequence

(7) Install ignition coil and bracket assembly.

(8) Install spark plugs and connect ignition wires.

(9) Attach air conditioning compressor mounting
bracket to cylinder head, if removed.

(10) Install intake and exhaust manifolds. Refer to
figure 1B-68 for correct tightening sequence. Refer to
Intake Manifold Replacement for procedure.

(11) Install alternator bracket on head. Install alter-
nator, belt and adjust tension. Refer to Chapter
1C—Cooling Systems for procedure.

(12) Install power steering bracket and pump. Ad-
just belt tension. Refer to Chapter 1C—Cooling Systems
for procedure.

(13) Install air pump bracket on head. Install air
pump and belt. Adjust belt tension. Refer to Chapter
1C—Cooling Systems for procedure.

(14) Install each push rod in its original location.

(15) Install rocker arms and bridge and pivot assem-
blies in original locations. Loosely install capscrews for
each bridge and tighten capscrews alternately, one turn
at a time, to avoid damaging bridge. Tighten screws
with 19 foot-pounds (26 Nem) torque.

(16) Install cylinder head cover. Use silicone rubber
(RTV) sealant.

(17) Connect coolant hoses to thermostat housing
and fill cooling system to specified level. Refer to Cool-
ing System Specifications, Chapter 1C. Install temper-
ature sending unit.

NOTE: The head gasket is constructed of aluminum-
coated embossed steel and does not require the head
bolts to be retightened after the engine has been
operated.

(18) Install fuel pipe and vacuum advance hose.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put

hands near pulleys, belts or fan. Do not wear loose
clothing.

(19) Operate engine with radiator cap off. Inspect for
leaks and continue operating engine until thermostat
opens. Add coolant, if required. To vent air from system
refer to Chapter 1C—Cooling Systems.

(20) Install air cleaner.
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LUBRICATION SYSTEM
General

A gear-type positive displacement pump is mounted
at the underside of the block opposite the No. 4 main
bearing (fig. 1B-70). The pump brings oil up through the
pickup screen and inlet tube from the sump at the rear
of the oil pan. The oil is driven between the drive and
idler gears and the pump body, then is forced through
the outlet to the block. An oil gallery in the block routes
the oil to the inlet side of the full flow oil filter. After
passing through the filter element, the oil flows from
the center outlet of the filter head through an oil gallery
up to the main oil gallery, which extends the entire
length of the block.

Smaller galleries extend downward from the main oil
gallery to the upper insert of each main bearing. The
crankshaft is drilled internally to route oil from the
main bearing journals (except No. 4) to the connecting
rod journals. Each connecting rod bearing cap has a
small squirt hole. Oil flows through the squirt hole and
is dispersed as the crankshaft rotates. This dispersed oil
lubricates the camshaft lobes, distributor drive gear,
cylinder walls and piston pins.

The hydraulic valve tappets receive oil directly from
the main oil gallery. Oil is also routed to the camshaft
bearings through galleries. The front camshaft bearing
journal directs oil through the camshaft sprocket to the
timing chain. Rotation of the sprocket lubricates the
crankshaft sprocket and chain. Oil drains back to the oil
pan under the No. 1 main bearing cap.

The oil supply for the rocker arms and bridge and
pivot assemblies is provided by the hollow push rods
from the hydraulic valve tappets. Oil passes from each
tappet through the hollow push rod to a hole in the
corresponding rocker arm. Oil from the rocker arms
lubricates the valve train components, then flows down
through the push rod guide bores in the cylinder head
past the valve tappet area, and returns to the oil pan.

Oll Fliter

A full flow oil filter, mounted on the lower right side
of the engine, is accessible through the hood opening. A
bypass valve incorporated in the filter mounting head on
the cylinder block provides a safety factor if the filter
should become inoperative as a result of dirt or sludge
accumulation (fig. 1B-71).

CAUTION: Use the short, }.25-inch (107.95 mm) filter
on six-cylinder engine CJ vehicles. If the long, 5.44-inch
(188.18 mm) filter is used, it may contact the engine
support bracket or frame rail. This can puncture the
filter and result in a loss of oil and possible engine
damage.

Tool J-22700 will facilitate removal of the oil filter.
Before installation, apply a thin film of oil to the re-
placement filter gasket. Turn filter until gasket contacts

the seat of the filter head. Tighten by hand only, follow-
ing the instructions on the replacement filter. If the
instructions are not printed on the filter, tighten the
filter until the gasket contacts the seat and then tighten
an additional 3/4 turn.

Operate engine at fast idle and check for leaks.

0il Pump

The positive-displacement gear-type oil pump is
driven by the distributor shaft, which is driven by a gear
connected to the camshaft. Lubrication oil is pumped
from the sump through an inlet tube and screen assem-
bly that is pressed into the pump body (fig. 1B-71). The
pump incorporates a non-adjustable pressure release
valve to regulate maximum pressure. The spring tension
is calibrated for 75 psi (517 kPa) maximum pressure. In
the pressure release position, the valve permits oil to
bypass through a passage in the pump body to the inlet
side of the pump.

NOTE: Oil pump removal or replacement will not af-
fect the distributor timing because the distributor drive
gear remains in mesh with the camshaft gear.

(1) Drain engine oil.
(2) Remove oil pan. Refer to Oil Pan Removal for
procedure.

CAUTION: Do not disturb position of oil inlet tube and
screen assembly in pump body. If tube is moved within
pump body, a replacement tube and screen assembly
must be installed to assure an airtight seal.

(3) Remove oil pump retaining screws, oil pump and
gasket.

Disassembly and Inspection

(1) Remove cover retaining screws, cover and gas-
ket from pump body.

(2) Measure gear end clearance.
¢ Preferred Method:

(a) Place strip of Plastigage across full width of
each gear end (fig. 1B-72).

(b) Apply a bead of Loctite 515, or equivalent,
around perimeter of pump cover and install. Tighten
screws with 70 inch-pounds (8 Nem) torque.

(¢) Remove pump cover and determine amount
of clearance by measuring width of compressed Plasti-
gage with scale on Plastigage envelope. Correct clear-
ance by this method is 0.002 to 0.006 inch (0.002 inch
preferred) {0.051 to 0.203 mm (0.051 mm preferred)].
¢ Alternate Method:

(a) Place straightedge across ends of gears and
pump body.

(b) Select feeler gauge that fits snugly but
freely between straightedge and pump body (fig. 1B-73).
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Flz. 18-71  OIl Filter and Ol Pump Assembly
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Correct clearance by this method is 0.004 to 0.008 inch
(0.007 inch preferred) [0.102 to 0.203 mm (0.178 mm
preferred)]. If gear end clearance is excessive, replace oil
pump assembly.

= NG~ 70241

Flg. 1B-72  OI Pump Gear End Clearancs
Maasurement—Plastigage Method

STRAIGHTEDGE

FEELER
GAUGE

AJ4a1301

Fig. 1B-73 Ol Pump Gear End Clearance
Measurement—Feeler Gauge Method

(3) Measure gear-to-body clearance by inserting
feeler gauge between gear tooth and pump body inner
wall directly opposite point of gear mesh. Select feeler
gauge that fits snugly but freely (fig. 1B-74). Rotate
gears and measure each tooth clearance in this manner.
Correct clearance is 0.0005 to 0.0025 inch (0.0005 pre-
ferred) [0.013 to 0.064 mm (0.013 mm preferred)]. If
gear-to-body clearance is more than specified, replace
idler gear, idler shaft and drive gear assembly.

FEELER
GAUGE

AJ41902

Fig. 1B-74 0l Gear-to-Body Clearance Msasurement

(4) Remove cotter pin and slide spring retainer,
spring and oil pressure release valve plunger out of
pump body. Examine for sticking condition during dis-
assembly. Clean or replace as necessary.

NOTE: The oil inlet tube must be moved to allow removul
of the release valve. Install a replacement pickup tube and
screen assembly.

Assembly and Installation

NOTE: Tivo release valve plunger sizes (standard and
oversize) are available. If replacing valve, ensure correct
replacement valve, with standard size or 0.010-inch
(0.25, mm) oversize diameter plunger, is obtained and
installed.

(1) Install oil pressure release valve plunger, spring,
retainer and cotter pin.

(2) If position of inlet tube in pump body has been
disturbed, install replacement tube and screen assem-
bly. Apply light film of Permatex No. 2, or equivalent,
around end of tube. Use Tool J-21882 to drive tube into
body. Ensure support bracket is properly aligned (fig.
1B-75).

(3) Install idler shaft, idler gear and drive gear
assembly.
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TOOL
J-21882

) INLET
{ TUBE

AJ41903

Fig. 1B-75 OIl Pump Inlet Tube Installation

NOTE: To ensure self-priming of the oil pump, fill
pump with petrolewm jelly before installing the oil
pump cover. Do not use grease.

(4) Apply a bead of Loctite 515, or equivalent,
around perimeter of pump cover and install. Tighten
cover screws with 70 inch-pounds (8 Nem) torque.

NOTE: Inspect for gear binding before installing the
oil puwmp.

(5) Install oil pump with replacement gasket.
Tighten short screws with 10 foot-pounds (14 Nem)
torque and long screws with 17 foot-pounds (23 Nem)
torque.

(6) Install oil pan, using replacement gaskets and
seals. Refer to Oil Pan Installation. Fill crankcase with
replacement engine oil to specified level.

0il Pan

Removal

(1) Raise vehicle and drain engine oil.
(2) Remove starter motor.
(3) On CJ Vehicles:

(a) Place jack under transmission.

(b) Disconnect engine right support cushion
bracket from block and raise engine to allow sufficient
clearance for oil pan removal.

(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 residue from oil pan
sump.

Installation

(1) Install replacement oil pan front seal on timing
case cover. Apply generous amount of Jeep Gasket-in-a-
Tube (RTV silicone), or equivalent, to end tabs.

(2) Cement replacement oil pan side gaskets into
position on engine block. Apply generous amount of Jeep
Gasket-in-a-Tube (RTV silicone), or equivalent, to gas-
ket ends.

(3) Coat inside curved surface of replacement oil
pan rear seal with soap. Apply generous amount of Jeep
Gasket-in-a-Tube (RTV silicone), or equivalent, to side
gasket contacting surface of seal end tabs.

(4) Install seal in recess of rear main bearing cap,
ensuring it is fully seated.

(5) Apply engine oil to oil pan contacting surface of
front and rear oil pan seals.

(6) Install oil pan and tighten drain plug securely.

(7) Lower engine and connect right support cushion
bracket to block. Remove jack.

(8) Install starter motor.

(9) Lower vehicle and fill crankcase with clean lube
oil to specified level.

Oil Pressure Gauge

Refer to Chapter 1L—Engine Instrumentation for op-
eration, diagnosis and replacement of oil pressure

gauge.

CONNECTING ROD AND PISTON ASSEMBLIES

NOTE: The following prqcedure is used to service con-
necting rod and piston assemblies with the engine in-
stalled in the vehicle.

Removal

(1) Remove cylinder head.

(2) Position pistons near bottom of stroke and use
ridge reamer to remove ridge from top end of cylinder
walls.

(3) Drain engine oil.

(4) Remove oil pan and gaskets.

(5) Remove connecting rod bearing caps and inserts
and retain in same order as removed.

NOTE: Connecting rods and caps are stamped with the
corresponding cylinder number

CAUTION: Ensure that connecting rod bolts do not
scratch the connecting rod journals or cylinder walls.
Short pieces of rubber hose slipped over the bolts will
provide protection during remorval.

(6) Remove connecting rod and piston assemblies
through top of cylinder bores.



Installation

(1) Clean cylinder walls thoroughly. Apply light
film of clean engine oil to walls with clean, lint-free
cloth.

(2) Install piston rings on pistons. Refer to Piston
Rings for procedure.

(3) Lubricate piston and rings with clean engine oil.

CAUTION: Ensure that connecting rod screws do not
scratch the conmnecting rod journals or cylinder walls.
Short pieces of rubber hose slipped over the screws will
provide protection during installation.

(4) Use Piston Ring Compressor Tool J-5601 to in-
stall connecting rod and piston assemblies through top
of eylinder bores (fig. 1B-76).

(5) Install connecting rod bearing caps and inserts
in same order as removed.

NOTE: 0il squirt holes in connecting rods must face
camshaft.

(6) Install oil pan using replacement gaskets and
seals. Tighten drain plug.

(7) Install gasket and cylinder head.

(8) Fill crankease with clean oil to specified dipstick
level.

CONNECTING RODS

The connecting rods are malleable iron, balanced as-
semblies with bearing inserts at the crankshaft journal
end. The piston pin is 2,000 pound(307.2 kN) press-fitted.

i AJ41905}

Flg. 1B-76 Plston Installation
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A squirt hole in the crankshaft end of the connecting
rod provides lubrication for the camshaft lobes, distrib-
utor drive gear, cylinder walls and piston pins. The
squirt hole faces the camshaft when the connecting rod
is installed.

Misaligned or bent connecting rods cause abnormal
wear on pistons, piston rings, cylinder walls, connecting
rod bearings and crankshaft connecting rod journals. If
wear patterns or damage to any of these components
indicate the probability of a misaligned connecting rod,
check rod alignment. Replace misaligned or bent rods.

Side Clearance Measursment

Slide snug-fitting feeler gauge between connecting rod
and crankshaft journal flange. Correct clearance is 0.010
to 0.019 inch (0.25 to 0.48 mm). Replace connecting rod if
side clearance is not within the specification.

Connecting Rod Bearings

The connecting rod bearings are steel-backed alumi-
num-alloy.

Each bearing is selectively fitted to its respective jour-
nal to obtain the desired operating clearance. In produc-
tion, the select fit is obtained by using various-sized,
color-coded bearing inserts as described in the Bearing
Fitting chart. The bearing color code appears on the edge
of the insert.

NOTE: Bearing size is not stamped on inserts installed
during production.

The rod journal size is identified in production by a
color coded paint mark on the adjacent cheek or counter-
weight toward the flanged (rear) end of the crankshaft.
The color codes used to indicate journal size are listed in
the Bearing Fitting chart.

Service replacement bearing inserts are available as
pairs in the following sizes: standard, 0.001-, 0.002-,
0.010- and 0.012-inch undersize. The bearing size is
stamped on the back of service replacement inserts.

NOTE: The 0.002- and 0.012-inch undersize inserts are
not used for production assembly.

When required, upper and lower bearing inserts of
different sizes may be used as a pair. A standard size
insert is sometimes used in combination with a 0.001-
inch (0.025 mm) undersize insert to reduce clearance
0.0005 inch. (0.013 mm)

NOTE: Never use a pair of bearing inserts with more
than 0.001-inch (0.025 mm) difference in size.

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.
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Connecting Rod Bearing Fitting Chart

Crankshaft Connecting Rod Journal Bearing Color Code
Color and Diameter in
Inches (Journal Size) Upper Insert Size Lower Insert Size
Yellow —2,0955 to 2.0948
{53.2257-53.2079mm) (Standard)
Orange —2.0948 to 2.0941 Yellow -Standard Yellow —Standard "
(53.2079-53.1901mm)(0.0007 Undersize) | Yellow —Standard Black  —0.001-inch (0.025mm) Undersize
Black —2.0941 to 2.0934 Black —0.001-inch (0.025mm) Undersize | Black  —0,001-inch (0.025mm) Undersize
(53.1901-53.1723mm)(0.0014 Undersize). | Red —0.010-inch (0.254mm) Undersize | Red —0.010-inch (0.254mm) Undersize
Red —2.0855 to 2.0848
(53.9717-52.9539mm)(0.010 Undersize)
60261
Example: (3) Install lower insert in bearing cap. Lower insert
; must be dry. Place strip of Plastigage across full width
Bearing Insert Pairs of lower insert at center of bearing cap.
e Coes o NOTE: Plustigage must not crumble in use. If brittle,
obtuin a fresh stock.
Upper Standard Standard i "
(4) Attach bearing cap to connecting rod and
Lower 0.001-inch (0.025mm}0.002-inch (0.051mm) tighten nuts with 28 foot-pounds (38 Nem) torque.
undersize undersize
70242 NOTE: Do not rotate crankshaft. Plastigage will shift,

(4) Remove connecting rod bearing cap. Remove
lower bearing insert.

(5) Remove upper bearing insert by rotating it out
of connecting rod.

NOTE: Do not interchunge bearing caps. Each con-
necting rod and its matching cap is stamped with the
cylinder number on @ machined surface adjacent to the

oil squirt hole, which faces the camshaft side of the
engine block.

Inspection

(1) Clean inserts.

(2) Inspect linings and backs of inserts for irregular
wear pattern. Note any scraping, stress cracks or dis-
coloration (fig. 1B-77). If bearing has “spun” in rod,
replace bearing and connecting rod and inspect crank-
shaft journal for scoring.

(3) Inspect for material imbedded in linings that
may indicate piston, timing sprocket, distributor gear or
oil pump gear problems. Figures 1B-78 and 1B-79 depict
common score patterns.

(4) Inspect fit of bearing locking tab in rod cap. If
inspection indicates that insert may have been caught
between rod and rod cap, replace upper and lower bear-
ing inserts.

(5) Inspect insert in area of locking tab. Abnormal
wear indicates bent tabs or improper installation of
inserts (fig. 1B-80).

(6) Replace bearing inserts that are damaged or
worn.

Measuring Bearing Clearance with Plastigage

(1) Wipe journal clean.
(2) Lubricate upper insert and install in rod.

resulting in inaccurate clearance indication.

LOCKING TABS
:./ UPPER

/”’

s GhE MATING EDGES

i

e

GROOVES
CAUSED BY
WEAR PATTERN-
ALWAYS GREATER

ROD BOLTS
SCRATCHING
ON UPPER INSERT

JOURNAL
DURING
INSTALLATION

LOWER

60757

Fig. 1B-77 Connecting Rod Bearing Inspection

60759

Flg. 18-78  Scoring Caused by Insufficlent Lubrication
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GROOVES

* 60760,

ABNORMAL CONTACT AREA
CAUSED BY LOCKING TABS NOT
FULLY SEATED OR BEING BENT

60758

Flg. 1B-80 Locking Tab Inspection

(5) Remove bearing cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope (fig. 1B-81). Correct
clearance is 0.001 to 0.0025 inch (0.025 to 0.064 mm).

SCALE

- ' . COMPRESSED
T 7 PLASTIGAGE

‘41907

Fig. 1B-81 Rod Bearing Clearance Measurement with Plastigage

NOTE: Plastigage should maintain the same size
across the entire width of the insert. If size varies, it
may indicate a tapered journal, bent connecting rod or
foreign material trapped between the insert and rod.

(6) If correct clearance is indicated, bearing fitting
is not necessary. Remove Plastigage from crankshaft
and bearing and proceed to Installation.

CAUTION: Never use inserts that differ more than
one bearing size as a pair. For example, do not use a
standard upper and 0.002-inch undersize lower insert.

(7) If clearance exceeds specification, install 0.001-
inch (0.025 mm) undersize bearing inserts and measure
clearance as described in steps (1) through (5) above.

NOTE: The clearance indicated with a 0.001-inch (0.025
mm) undersize bearing installed will determine if a pair
of 0.001-inch undersize inserts or some other com-
bination is needed to provide the correct clearance. For
example, if the initial clearance was 0.003 inch (0.076
mm), 0.001-inch (0.025 mm) undersize inserts would re-
duce clearance by 0.001 inch (0.025 mm). Oil clearance
would be 0.002 inch (0.051 mm) and within specification.
A 0.002-inch (0.051 mm) undersize insert and a 0.001-
inch (0.025 mm) undersize insert would reduce this
clearance an additional 0.0005 inch (0.013 mm). Oil
clearance would then be 0.0015 inch (0.038 mm).

(8) If oil clearance exceeds specification when pair
of 0.002-inch (0.051 mm) undersize inserts are installed,
measure connecting rod journal on crankshaft with mi-
crometer. If journal size is correct (not less than 2.0934
inch or 53.172 mm), inside diameter of connecting rod is
incorrect and rod must be replaced. If journal size is
incorrect, replace crankshaft or grind journal to accept
suitable undersize bearing.

Measuring Bearlng Clearance with Micrometer

(1) Wipe connecting rod journal on crankshaft
clean.

(2) Use micrometer to measure maximum diameter
of rod journal at four locations. Measure diameter at
two locations 90° apart at each end of journal.

(3) Examine for taper and out-of-round condition.
Correct tolerance is 0.0005-inch (0.013 mm) maximum
for both taper and out-of-round. If any rod journal is not
within specification, crankshaft must be replaced.

(4) Compare measurement obtained with journal
diameters listed in Connecting Rod Bearing Fitting
Chart and select inserts required to obtain specified
bearing clearance.

Installatlon

(1) Lubricate bearing surface of each insert with
clean engine oil.
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CAUTION: Use care when rotating the crankshaft
with bearing caps removed. Ensure the connecting rod
bolts do not accidentally come in contact with the rod
Journals and scratch the surface. Bearing failure would
result. Short pieces of rubber hose slipped over the con-

necting rod bolts will provide protection during
installation.

(2) Install bearing inserts, cap and retaining nuts.
Tighten with 33 foot-pounds (45 Nem) torque.

(3) Install oil pan using replacement gaskets and
seals. Tighten drain plug.

(4) Fill crankcase with clean oil to specified level.

PISTONS

Aluminum alloy Autothermic pistons are used. Steel
reinforcements provide strength and control expansion.
The ring land area above the piston pin provides for two
compression rings and one oil control ring.

The piston pin boss is offset from the centerline of the
piston to place it nearer the thrust side of the piston,
minimizing piston slap.

An arrow on the top surface of the piston indicates the
correct installation position in the bore. The arrow
points toward the front of engine when installed cor-
rectly (fig. 1B-82).

e ARROW POINTS
FRONT OF ENGINE TO FRONT

41908

Flg. 1B-82 Pistons Correctly Positioned In Cyllnders

Piston Fitting

Micromster Method

(1) Measure inside diameter of cylinder bore 2-5/16
inches (58.725 mm) below top of eylinder.
(2) Measure outside diameter of piston.

NOTE: Pistons are cam ground and must be measured

at a right angle (90°) to piston pin at centerline of pin
(fig. 1B-83).

(3) Difference between cylinder bore diameter and
piston diameter is piston-to-bore clearance.

3.333 in.

DIAMETER
(84.6502mm) 1ST AND
3.328 in. 2ND
(84.5312mm) GROOVE
233001k DIAMETER 7
84.8106 i
(3329 ' mm) 3RD > 0.0805 in.
.329 in. GROOVE (2.0447mm)
(84.5566mm) 0.0795 in.
[ | .019
( 17 (2.0193mm) | GROOVE
- —# 0.1895in. HEIGHT
—1 — (4.8133mm)
0.188 in.
(4.7752mﬂi
; MEASURE PISTON

= —»— AT THIS AREA
| /" I FOR FITTING

Flg. 1B-83 Piston Measursment

41809

Feeler Gauge Mathod

(1) Remove rings from piston.

(2) Insert long 0.0005-inch (0.013 mm) feeler gauge
into cylinder bore.

(3) Insert piston, top first, into bore alongside feeler
gauge. With entire piston inserted in bore, piston should
not bind against feeler gauge.

(4) Repeat steps (2) and (3) above with long 0.002-
inch (0.051 mm) feeler gauge. Piston should bind.

If piston binds on 0.0005-inch (0.013 mm) gauge, pis-
ton is too large or bore is too small. If piston does not
bind on 0.002-inch (0.051 mm) gauge, piston may be
enlarged by knurling or shot-peening. Replace pistons
that are 0.004 inch (0.102 mm) or more undersize.

Piston Rings

The two compression rings are made of cast iron. The
oil control ring is a three-piece steel design.

Ring Fltting

(1) Clean carbon from all ring grooves. Qil drain
openings in oil ring grooves and pin boss must be open.
Do not remove metal from grooves or lands. This will
change ring groove clearances and will damage ring-to-
land seating.

(2) Measure ring side clearance with feeler gauge
fitted snugly between ring land and ring. Rotate ring in
groove. It must move freely at all points (fig. 1B-84).
Refer to Specifications for correct ring side clearance.

(3) Place ring in bore and push down with inverted
piston to position near lower end of ring travel. Measure
ring gap (joint clearance) with feeler gauge fitting
snugly in ring end gap (fig. 1B-85). Refer to Specifica-
tions for correct ring gap clearance.
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Flg. 1B-84 Ring Side Clearance

Fig. 18-85 Ring Gap Clearance

Refer to figure 1B-86 for position of ring gaps when
installing rings.

(1) Install oil control rings as indicated by instruc-

tions in package. It is not necessary to use tool to install

upper and lower rails (fig. 1B-87). Insert expander ring
first, then side rails.

TOP COMPRESSION RING

_ ' / BOTTOM
%% COMPRESSION RING
“\__.-
.——‘"\__7

| TOP OIL
\f—’f“ CONTROL RAIL
)
—
-\%® OIL RAIL
/ EXPANDER

ipkﬁﬂsa;;

IMAGINARY

LINE THROUGH
CENTER

— OF PISTON
4 < \SKIRT
—

BOTTOM OIL
CONTROL RAIL

e >
—_— IMAGINARY LINE

- PARALLEL
TO PISTON PIN

RING GAP POSITION MAY
VARY % 20° FROM
POSITION ILLUSTRATED

80124
Flg. 1B-86 Piston Ring Gap Position
LOWER /
RAIL
=
60122

™
Fig. 18-87 0l Control Ring Rall Instailation

X

(2) Install lower compression ring using ring in-

staller to expand ring around piston (fig. 1B-88).
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COMPRESSION
RING

RING EXPANDER
RECOMMENDED

Fig. 18-88 Compression Ring Installation

NOTE: Ensure upper and lower compression rings are
installed properly. Ideally, ring gaps should be located
180 degrees apart. Figure 1B-89 depicts typical ring
markings that indicate the top side of each ring.

(3) Install upper compression ring using ring in-
staller to expand ring around piston (fig. 1B-88). Posi-
tion ring gap 180° from lower compression ring.

O A

41913

Flg. 1B-89 Typical Piston Ring Markings

Piston Pins

Piston pins are press fit into the connecting rod and
require no locking device.

Removal

(1) Using Piston Pin Remover Tool J-21872 and ar-
bor press, place piston on Remover Support Tool J-
21872-1 (fig. 1B-90).

(2) Use Piloted Driver Tool J-21872-3 to press pin
completely out of piston. Note position of pin through
gauge window of remover support.

Pin Inspection

(1) Inspect pin and pin bore for nicks and burrs.
Remove as necessary.

NOTE: Never reuse piston pin after it has been in-
stalled in and removed from a connecting rod.

(2) With pin removed from piston, clean and dry
piston pin bore and replacement piston pin.

&

J-21872-2

ki

\'AJE"/‘”““ 4218723 ]
LN

n

I 218721 lj

v

C

GAUGE

Wihgow J-218721
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Fig. 1B-90 Piston Pin Removal or Installation

(3) Position piston so that pin bore is in vertical
position. Insert pin in bore. At room temperature, the
replacement pin should slide completely through pin
bore without using force.

(4) Replace piston if pin jams in pin bore.

(1) Insert Pin Pilot Tool J-21872-2 through piston
and connecting rod pin bores (fig. 1B-90).

(2) Position pin pilot, piston and connecting rod on
Support Tool J-21872-1.

(3) Insert piston pin through upper piston pin bore
and into connecting rod pin bore.

(4) Position Piloted Driver Tool J-21872-3 inside pis-
ton pin.

(5) Use arbor press to press piston pin through con-
necting rod and piston until pin pilot indexes with mark
on support.

NOTE: The piston pin requires a 2,000 pound (8.9 kN)
press-fit. If little effort is required to install piston pin
in connecting rod, or if rod moves along pin, replace
connecting rod.

(6) Remove piston and connecting rod assembly
from press. Pin should be centered in rod, £0.0312 inch
(0.792 mm).

CRANKSHAFT

The nodular iron crankshaft is counterweighted and
balanced. The crankshaft has four counterweights,
seven main bearing journals and six connecting rod jour-
nals. End thrust is controlled by the No. 3 main bearing.
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An oil slinger is located at the rear main journal,
inboard of the rear oil seal. The component parts and
crankshaft are first individually balanced and then the
complete assembly is balanced as a unit.

Service replacement vibration dampers, crankshafts,
flywheels, drive plates, torque converters and clutch
components are balanced individually and may be re-
placed as required without balancing 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 procedures are outlined under
Cylinder Block.

Crankshaft End Play Measurement

The crankshaft end play is controlled by the No. 3
main bearing inserts, which are flanged for this
purpose.

(1) Attach dial indicator to cylinder block adjacent
to No. 3 main bearing (fig. 1B-91).

DIAL
NUMBER INDICATOR
THREE
MAIN
BEARING
CAP

Fig. 18-91 Measuring Crankshaft End Play

(2) Pry shaft forward with flat-bladed screwdriver
and with dial indicator stem on face of crankshaft
counterweight, set to zero.

(3) Pry shaft fore and aft and observe dial in-
dicator. The end play is the difference between the high
and low measurements. The correct crankshaft end play
is 0.0015 to 0.0065 inch (0.0020 to 0.0025 desired) [0.038 to
0.165 mm (0.051 to 0.064 mm desired)].

(4) If end play is not within specifications, inspect
crankshaft bearing thrust faces for wear. If wear is
apparent, replace thrust bearing and measure end play.
If end play is still not within specifications, replace
crankshaft.

NOTE: When replucing the thrust bearings, pry the
crankshaft fore and aft to align the faces of the thrust
bearings before the final tightening.

Crankshaft Main Bearings

The main bearings are a steel-backed, micro-babbitt,
precision type. The main bearing caps are numbered
(front to rear) from 1 through 7, and an arrow indicates
the forward position. The upper main bearing inserts
are grooved while the lower inserts are smooth.

Each bearing is selectively fitted to its respective jour-
nal to obtain the desired operating clearance. In produc-
tion, the select fit is obtained by using various sized
color coded bearing inserts as described in the Main
Bearing Fitting Chart. The bearing color code appears
on the edge of the insert.

NOTE: Benriny size is not stamped on inserts installed
during production assembly.

The main bearing journal size is identified in produc-
tion by a color-coded paint mark on the adjacent cheek
toward the flanged (rear) end of the crankshaft, except
for the rear main journal, where the paint mark is on
the crankshaft rear flange.

When required, upper and lower bearing inserts of
different sizes may be used as a pair. A standard size
insert is sometimes used in combination with a 0.001-
inch (0.025 mm) undersize insert to reduce clearance by
0.0005 inch (0.013 mm).

Example:
Bearing Insert Pairs
Insert Correct Incorrect
Upper Standard Standard
0.001-inch :0.025mm) |0.002-inch (0.051mm
Lower undersize undersize
70242

CAUTION: Newver use a pair of bearing inserts iwith
greater thaw 0.001-inch (0.025 mm) difference in size.

CAUTION: When replacing bearing inserts, all the odd
size inserts must be either all on the top (in blocki or all
on the bottom (in main bearing caps).

Service replacement bearing inserts are available as
pairs in the following sizes: standard, 0.001-, 0.002-,
0.010- and 0.012-inch undersize. The size is stamped on
the back of service replacement inserts.
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NOTE: The 0.012-inch undersize insert is not used in
production.

BEND HEAD TO FOLLOW
CONTOUR OF JOURNAL

Removal 7/64-INCH COTTER PIN

(1) Drain engine oil.

(2) Remove oil pan.

(3) Remove main bearing cap and insert.

(4) Remove lower insert from bearing cap.

(5) Loosen other bearing caps and insert small cot-
ter pin in crankshaft oil hole. Fabricate cotter pin as
illustrated in figure 1B-92.

(6) With cotter pin in place, rotate crankshaft so
that upper bearing insert rotates in direction of its lock-
ing tab.

60763

Fig. 18-92 Fabricated Upper Maln Bearing Removal Tocl

Main Bearing Fitting Chart

Crankshaft No. 1 Main Bearing
Journal Color Code and
Diameter In Inches (mm)

Cylinder Block No. 1 Main Bearing
Bore Color Code and

Bearing Insert Color Code

Size In Inches (mm)

Upper Insert Size

Lowar Insert Size

Yellow —
2.5001 to 2.4996 (Standard)
(63.5025 to 63.4898mm)

Yellow — 2.6910 to 2.6915
(68.3514 to 68.3641mm)

Black - 2.6915 to 2.6920
(68.3641 to 68.3768mm)

Yellow — Standard

Yellow — Standard

Yellow — Standard

Black — 0.001-inch
Undersize (0.025mm)

Orange —
2.4986 to 2.4991 (0.0005 Undersize)
(63.4898 to 63.4771mm)

Yellow — 2.6910 to 2.6915
(68.3514 to 68.3641mm)

Black — 2.6915 to 2.6920
(68.3641 to 68.3768mm)

Yellow — Standard

Black — 0.001-inch
Undersize (0.025mm)

Black — 0.001-inch
Undersize (0.025mm)

Green — 0.002-inch
Undersize (0.051mm)

‘Black —
2.4991 to 2.4986 (0.001 Undersize)
(63.4771 to 63.4644mm)

Yellow — 2.6910 to 2.6915
(68.3514 to 68.3641mm)

Black - 2.6915 to 2.6920
(68.3641 10 68.3768mm)

Black — 0.001-inch
Undersize (0.025mm)

Black — 0.001-inch
Undersize (0.025mm)

Black — 0.001-inch
Undersize (0.025mm)

Green — 0.002-inch
Undersize (0.051mm}

Green —
2.4986 to 2.4981 (0.0015 Undersize)
(63.4644 to 63.4517mm)

Yellow — 2.6910 to 2.6915
(68.3514 to 68.3641mm)

Black — 0.001-nch
Undersize (0.025mm)

Green — 0.002.inch
Undersize (0.051mm)

Red —
2.4801 10 2.4986 (0.010 Undersize)
(63.2485 to 63.2358mm)

Yellow — 2.6910 to 2.6915
(68.3541 to 68.3641mm)

Red - 0.010-inch
Undersize (0.254mm)

Red - 0.010-inch
Undersize {0.254mm)

60262A
NOTE: With Green and Red Coded Crankshaft Journals, Use Yellow Coded Cylinder Block Bores Only.
Crankshaft Connecting Rod Journal 2-6 Bearing Insert Color Coda
Color Code and Diameter in -
Inches (Journal Size) Upper Insert Size Lower Insert Size
Yellow — 2.5001 to 2.4996 (Standard) Yellow — Standard Yellow — Standard
(63.5025 to 634898 )  } ]
Orange — 2.4996 10 2.4991 (0.0005 Undersize) Yellow - Standard Black — 0.001-inch Undersize (0.025mm)
(63.4898 10 63.4771 mm)
Biack — 2.4991 to 2.4986 (0.001 Undersize) Black  —~ 0.001-inch Undersize (0.025mm) | Black — 0.001-inch Undersize (0.025mm)
(63.4771 t0 63.4644 mm)
Green — 2.4986 to 2.4981 {0.001S Undersize) Black — 0.00%-inch Undersize {0.025mm)| Green — 0.002-inch Undersize (0.051mm) &
{63.4644 10 63.4517 mm)
-Red — 2.4901 to 2.4986 {0.010 Undersize) Red — 0.010-inch Undersize {0.254mm)| Red  _ 0.010-inch Undersize (0.254mm)
(63.2485 to 63.2358 mm)

602628
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Crankshaft Connecting Rod Journal 7 Bearing Insert Color Code
Color Code and Diameter in
Inches (Journal Size) Upper Insert Size Lower Insert Size

Yellow — 2.4995 to 2.4990 (Standard) Yellow — Standard Yellow — Standard
(63.4873 t0 63.4746 mm)

QOrange — 2.4990 to 2.49856 (0.0005 Undersize) F_Yellow e Standard Black _ 0.001-inch Undersize (0.025mm)
(63.4746 to 63.4619 mm)

Black — 2.4985 to 2.4980 (0.001 Undersize) Black — 0.001-inch Undersize (0.025mm]| Black —0.001-inch Undersize (0.025mm)
(63.4619 10 63.4492 mm)

Green — 2.4980 to0 2.4975 (0.0015 Undersize) Black — 0.001-inch Undersize (0.025mm])| Green — 0.002-inch Undersize (0.051mm)
(63.4492 10 63.4365 mm)

Red — 2.4885 to 2.4890 (0.010 Undersizel Red — 0.010-inch Undersize (0.254mm)| Red  — 0.010-inch Undersize (0.254mm)
(63.2333 10 63.2206 mm)

NOTE: Becuuse there is no hole in the number } main

Journal, use a tongue depressor or sinilar soft-faced tool

to remove the bearing (fig. 1B-93). After mowng the
insert approximately one inch (25.5 mm), the insert can
be removed by applying pressure under the tab.

UPPER MAIN
BEARING
INSERT

Fig. 18-93 Removing No. 4 Main Bearing Insert

(7T) In the same manner described above, remove
remaining bearings one at a time for inspection.

Inspaction

(1) Wipe lower insert clean and inspect for abnor-
mal wear pattern and for metal or other foreign mate-
rial imbedded in lining. Normal main bearing wear
pattern is illustrated in figure 1B-94.

NOTE: If the crankshaft journal is scored, remove the
engine for crankshaft repair.

(2) Inspect back of insert for fractures, scrapings or
irregular wear pattern.

60262C
UPPER
NO WEAR IN
THIS AREA
LOW AREA
IN BEARING
g 7
i -r'. 4
LOWER /
HEAVIER WEAR
PATTERN ON
LOWER INSERT 60762

Flg. 18-94 Normal Maln Bearing Wear Pattern

(3) Inspect locking tabs for damage.
(4) Replace bearing inserts that are damaged or
worn.

Measuring Bearing Clearsnce with Piastigage (Crankshaft Installed)

NOTE: Measure clearance of one bearing at a time. All
other bearings must remain tightened.

(1) Remove main bearing cap and insert.

(2) Clean insert and exposed portion of crankshaft
journal.

(3) Place strip of Plastigage across full width of
bearing insert.

(4) Install bearing cap and tighten bolts with 80
foot-pounds (108 Nem) torque.

(5) Remove bearing cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope (fig. 1B-95). Correct
clearance is 0.001 to 0.003 inch (0.025 to 0.076 mm) . The
Plastigage should maintain same size across entire
width of insert. If size varies, it may indicate tapered
journal or foreign material trapped behind insert.
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COMPRESSED
PLASTIGAGE

41917
Flg. 1B-95 Measuring Maln Bearing Clearance with Plastigage

NOTE: Do not rotate crankshaft. Plastigage will shift,
resulting in inaccurate indication. Plastigage must not
crumble. If brittle, obtain fresh stock.

(6) If correct oil clearance is indicated, bearing fit-
ting is not necessary. Remove Plastigage from crank-
shaft and bearing and proceed to Installation.

(7) If oil clearance exceeds specification, install pair
of 0.001-inch (0.025 mm) undersize bearing inserts and
measure clearance as described in steps (4) through (6)
above.

CAUTION: Never use a pair of inserts that differ more
than one bearing size as a pair, For example, do not use a
standard upper and 0.002-inch (0.051 mm) undersize
lower insert.

NOTE: The clearance indicated with the 0.001-inch

(0.025 mm) undersize inserts installed will determine if

the pair of 0.001-inch (0.025 mm) undersize inserts or
some other combination will provide the correct clear-
ance. For example, if the clearance was 0.0035 inch
(0.089 mm) originally, a pair of 0.001-inch (0025 mm)
undersize inserts would reduce the clearance by 0.001
inch (0.025 mm). Oil clearance would be 0.0025 inch
(0.064 mm) and within specification. A 0.002-inch (0.051
mm) undersize insert and a 0.001-inch (0.025 mm) un-
dersize insert would reduce this clearance an additional
0.0005 inch (0.013 mm) and the oil clearance would be
0.002 inch (0.051 mm).

(8) If oil clearance exceeds specification using 0.002-
inch (0.051 mm) undersize bearing inserts, measure
crankshaft journal with micrometer. If journal size is
correct, crankshaft bore in cylinder block may be mis-
aligned, which requires cylinder block replacement or
machining to true bore. If journal size is less than 2.4981
inch (63.4517 mm), replace crankshaft or grind to accept
suitable undersize inserts.

Measuring Maln Bearing Journal with Micromater (Crankshaft Removed)

(1) Clean main bearing journal.

(2) Measure maximum diameter of journal with mi-
crometer. Measure at two locations 90 degrees apart at
each end of journal.

(3) Compare measurements obtained with journal
diameters listed in Main Bearing Fitting Chart and se-
lect inserts required to obtain specified bearing
clearance.

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 lower insert(s) and main bearing caps.
Tighten bolts with 40 foot-pounds (54 Nem) torque. Then
tighten with 70 foot-pounds (95 Nem) torque. Finally,
tighten with 80 foot-pounds (108 Nem) torque. Rotate
crankshaft after tightening each main bearing cap to
ensure it rotates freely.

NOTE: When installing a crankshaft kit (crankshaft
plus bearing inserts), measure each bearing with Plasti-
gage to determine if fit is correct.

(4) Install oil pan, using replacement gaskets and
seals. Tighten drain plug.

(5) Fill crankcase with clean lube oil to specified
dipstick level.

Rear Main Bearing 0il Seal

The rear main bearing crankshaft oil seal consists of
two pieces of neoprene with a single lip that effectively
seals the rear of the crankshaft. To ensure leak-free
operation, replace the upper and lower seal halves in
pairs.

Removal

(1) Drain engine oil.

(2) Remove oil pan.

(3) Remove rear main bearing cap and discard
lower seal.

(4) Loosen all remaining main bearing caps.

(5) Use brass drift and hammer to tap upper seal
until seal protrudes enough to permit pulling it out
completely.

(6) Remove oil pan front and rear neoprene oil seals
and oil pan side gaskets.

(7) Clean gasket surfaces of oil pan and engine
block. Remove all sludge and residue from oil pan sump.

- (8) Clean main bearing cap thoroughly to remove
all sealer.

Installation

(1) Wipe seal surface of crankshaft clean and
lightly coat with engine oil.

(2) Coat lip of seal with engine oil.

(3) Install upper seal into engine block.

NOTE: Lip of seal must fuce toward front of engine.

(4) Coat both sides of lower seal end tabs with RTV
silicone (Jeep Gasket-in-a-Tube, or equivalent). Use care
to prevent applying sealer to lip of seal.
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(5) Coat outer curved surface of lower seal with

soap and lip of seal with engine oil.
(6) Install seal into cap recess and seat it firmly.

(7) Coat both chamfered edges of rear main bearing
cap with RTV silicone sealant (fig. 1B-96).

LIQuID
SOAP ON

E::GINE OIL ON OUTSIDE

RTV SILICONE

SEALANT ON TOP
AND BOTTOM OF
BOTH SIDES OF SEAL

RTV
SILICONE SEALANT
ON CHAMFERED

EDGES 41904

Fig. 18-96 Rear Maln OIl Seal and Cap Installation

CAUTION: Do not apply sealer to cylinder block mat-
ing surfaces of rear main bearing cap because bearing
clearance would be affected.

(8) Install rear main bearing cap.
(9) Tighten all main bearing bolts in steps with 40,
70 and 80 foot-pounds (54, 95 and 108 Nem) torque.
(10) Install oil pan using replacement gaskets and
seals. Tighten drain plug.
(11) Fill crankcase with clean oil to specified dipstick
level.

Vibration Damper and Pullsy

The vibration damper is balanced independently and
then rebalanced as part of the complete crankshaft
assembly.

Do not attempt to duplicate the vibration damper
balance holes when installing a service replacement. The
vibration damper is not repairable and is serviced only
as a complete assembly.

Removal

(1) Remove drive belt(s).

(2) Remove three retaining bolts and separate vi-
bration damper pulley from vibration damper.

(3) Remove vibration damper retaining screw and
washer.

(4) Use Vibration Damper Remover Tool J-21791 to
remove damper from crankshaft (fig. 1B-97).

RTV SILICONE SEALANT
ON CHAMFERED EDGES

TOoOL
J-21791

WRENCH

41892

Fig. 1B-97 Vibration Damper Removal

(2) Install vibration damper retaining screw and
washer. Tighten screw with 80 foot-pounds (108 Nem)
torque.

(3) Install damper pulley with retaining bolts.
Tighten bolts with 20 foot-pounds (27 Nem) torque.

(4) Install drive belt(s) and tighten to specified ten-
sion. Refer to Chapter 1C—Cooling System.

Flywhesl/Drive Plate and Ring Gear Assembly

The ring gear can be replaced only for vehicles
equipped with manual transmission. The ring gear is
welded to and balanced as part of the converter drive
plate on vehicles with automatic transmissions. The en-
tire drive plate and ring gear assembly must be replaced
on automatic transmission equipped vehicles.

Ring Gear Replacement (Manual Transmisslon)

(1) Position flywheel on arbor press with steel
blocks equally spaced around perimeter and under ring
gear.

(2) Press flywheel through ring gear.

NOTE: Ring gear can also be removed by breaking
with chisel.

(3) Apply heat to expand inside diameter of replace-
ment ring gear.
(4) Press flywheel into replacement ring gear.

NOTE: On manual transmission equipped vehicles, the
Slywheel is balanced as an individual component and also
as part of the crankshast assembly. Do not attempt to
duplicate original flywheel balance holes when installing
a service replacement. Service flywheels are balanced
during manufacture.
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CYLINDER BLOCK
Disassembly

(1) Remove engine as outlined within Engine
Removal.

(2) Place engine assembly on engine stand.

(3) Remove intake and exhaust manifolds.

(4) Remove cylinder head cover.

(5) Remove bridge and pivot assemblies and rocker
arms. Back off each capscrew one turn at a time to avoid
damaging the bridge.

- (6) Remove push rods.

(7) Remove cylinder head and gasket.

(8) Remove valve tappets.

(9) Remove drive pulley and vibration damper.

(10) Remove timing case cover.

(11) Remove timing chain and sprockets.

(12) Remove camshaft.

(13) Position pistons, one at a time, near bottom of
stroke and use a ridge reamer to remove any ridge from
top end of cylinder walls.

(14) Remove oil pan and gaskets.

(15) Remove oil pump.

(16) Remove connecting rod bearing caps and inserts
and retain in same order as removed.

NOTE: Connecting rods and caps are stamped with the
number of the corresponding cylinder.

(17) Remove piston and connecting rod assemblies
through top of cylinder bores.

NOTE: Ensure that the comnecting rod bolts do not
scratch the commecting rod journals or cylinder walls.
Short pieces of rubber hose slipped over the rod bolts
will prevent damage to the cylinder bores and
crankshaft.

(18) Remove main bearing caps and inserts.
(19) Remove crankshaft.

Cylinder Bore Reconditioning
Measuring Cyllnder Bore

Use a bore gauge to measure the cylinder bore (fig.
1B-98). If a bore gauge is not available, use an inside
micrometer.

(1) Measure cylinder bore crosswise to block near
top of bore. Repeat measurement at bottom of bore.

(2) Determine taper by subtracting smaller dimen-
sion from larger dimension.

(3) Turn measuring device 120° and repeat step (1).
Then turn another 120° and repeat measurements.

(4) Determine out-of-round by comparing differ-
ence between measurements taken 120° apart.

If the cylinder taper does not exceed 0.001 inch (0.025
mm) and the out-of-round does not exceed 0.001 inch
(0.025 mm), the cylinder bore may be trued by honing. If

¢~ ,:' BORE
s GAUGE
—
o= o i o —=
ol oc o«
N

80304
Fig. 18-98 Measuring Cylinder Bore with Bore Gauge

the cylinder taper or out-of-round condition exceeds
these limits, bore and then hone the cylinder for an
oversize piston.

Resurfacing Cylinder Bore

CAUTION: Do not use rigid type hones to remove cyl-
inder wall glaze. A slight amount of taper always exists
in cylinder walls after an engine has been in service for a
period of time.

(1) Use expanding hone to true cylinder bore and to
remove glaze for faster ring seating. Move hone up and
down at sufficient speed to produce uniform 60° angle
crosshatch pattern on cylinder walls. Do not use more
than ten strokes per cylinder (a stroke is one down and
one up movement).

CAUTION: Protect engine bearings and lubrication
system from abrasives.

(2) Scrub cylinder bores clean with solution of hot
water and detergent.

(3) Immediately apply light engine oil to cylinder
walls. Wipe with clean, lint-free cloth.

Assembly

(1) Install upper main bearing inserts in cylinder
block.

(2) Install erankshaft.

(8) Install lower main bearing inserts and caps. Ap-
ply oil to insert before installing. Tighten bolts in steps
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of 40, 70 and 80 foot-pounds torque (54, 95, 108 Nem).
Plastigage all inserts if replacement inserts or crank-
shaft have been installed.

(4) Clean cylinder bores thoroughly. Apply light
film of clean engine oil to bores with clean, lint-free
cloth.

(5) Install piston rings on piston. Refer to Piston
Rings for procedure.

(6) Lubricate piston and rings with clean engine oil.

(7) Use Piston Ring Compressor Tool J-5601 to in-
stall connecting rod and piston assemblies through top
of cylinder bores (fig. 1B-82).

NOTE: Ensure thut connecting rod bolts do not scratch
the connecting rod journals or cylinder walls. Short
lengths of rubber hose slipped over the connecting rod
bolts will provide protection during installation.

(8) Apply oil to inserts. Install connecting rod bear-
ing inserts and caps in same location as removed.
Tighten retaining nuts with 33 feot-pounds (45 Nem)
torque.

NOTE: Oil squirt holes in connecting rods must face
camshaft.

(9) Install oil pump with replacement pickup tube
and screen assembly.

(10) Install oil pan using replacement gaskets and
seals. Tighten drain plug.

(11) Install camshaft and timing chain—sprocket
assembly.

(12) Install timing case cover.

(13) Install vibration damper and drive pulley.

(14) Install valve tappets.

(15) Install gasket and cylinder head.

(16) Install push rods.

(17) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews at each bridge, then

tighten capscrews alternately, one turn at a time, to
avoid damaging or breaking bridge.

(18) Install cylinder head cover, using silicone (RTV)
rubber sealant.

(19) Install intake and exhaust manifolds.

(20) Remove engine from engine stand.

(21) Install engine assembly as outlined within En-
gine Installation.

SPECIFICATIONS
Six-Cylinder Engine Specifications
{USA) (METRIC) (USA) (METRIC)
Inches Millimeters Inches Millimeters
Unless Unless Unless Unless
Otherwise Otherwise Otherwise Otherwise
Specified Specified Specified Specified
Type . . ... in Line, OHV, Six-cylinder Connecting Rods
Bore ................... 3.75 85.25 Total Weight (less bearings) . . . .. .. 695-703 grams
Stroke . . . ... ... ... 3.895 98.93 Total Length (center-tocenter) . . . . . 5.873-5.877 149.17-149.28
Displacement . . . .. .......... 258 cubic inches 4.2 liter Piston Pin Bore Diameter . . .. .. .. 0.9288-0.9298 23.59-23.62
Compression Ratio . . . . ........ 8.6:1 Connecting Rod Bore (less bearings) . . 2.2085.2.2080 56.09-56.08
Compression Pressure. . . . .. ... .. 120-150 psi  827-1034 kPa  Bearing Clearance . ........... 0.001-0.003 0.03-0.08
Maximum Variation Between (0.0015-0.002 (0.044-.05
Cylinders. . . . ............ 30 psi 206 kPa preferred) preferred)
FiringOrder . . .. ... ......... 1-5-3-6-24 Side Clearance . . ............ 0.010-0.019 0.250.48
Taxable Horsepower .. .. ...... 33.76 Bhp 25.2 kW Maximum Twist . .. .......... 0.001 perinch  0.025 per
Fuel .. .................. unleaded 254 mm
MaximumBend . ............ 0.0005 0.0127 per
per inch 254 mm
Camshaft Crankshaft
Fuel Pump Eccentric Diameter . . . . . 1.615-1.625 41.02-41.28 EndPlay ................. 0.0015-0.0065 0.0380.165
Tappet Clearance . ... ........ 2ero Lash {Hydraulic tappets) Main Bearing Journal Diameter .. 2.4996-2.5001 63.489-63.502
EndPlay ................. Zero (engine operating) Main Bearing Journal Width
Bearing Clearance . ... ........ 0.001-0.003 0.025-0.076 No.1 ... ... ............ 1.086-1.098 27.58-27.89
Bearing Journal Diameter No.3 . ....... i 1.271-1.273 32.28-32.33
No.1 ... ... i, 2.029-2.030 61.54-51.56 No.24.56-7 ............. 1.182-1.188 30.02-30.18
No.2 ................. 2.019-2.020 61.28-51.31 Main Bearing Clearance . . ....... 0.001-0.0025 0.03-0.06
No.3 ................. 2.009-2.010 51.03-51.05 (0.002 (0.051
No.d ................. 1.999-2.000 50.78-50.80 preferred) preferred)
Base Circle Runout . . ......... 0.001 (max) 0.03 (max) Connecting Rod Journal Diameter . 2.0934-2.0955 53.17-53.23
CamlobeLift. .............. 0.253 6.43 Connecting Rod Journal Width 1.070-1.076 27.18-27.33
Valve Lift . - T e e e e e e e e e e 0.405 10.29 Maximum Cut-of-Round
Intake Valve Timing (All Journals) .. .......... 0.0005 0.013
Opens. . . ............... 9° BTDC Maximum Taper (Al Journals) . . .. 0.0005 0.013
Closes. . ................ 73° ABDC
Exhaust Valve Timing
Opens. . ................ 57° 88DC Cylindar Black
Closes. . . . .............. 25° ATDC Deck Height . . . .. ......... 9.487-9.493 240.97-241.12
ValveOverlap . . . ... ......... 34° DeckClearance . . . ......... 0.0148 0.376
Intake Duration. . . . .......... 262° (below block)  (betow block)
Exhaust Duration. . . . . ... ..... 262° 60263A
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Cylinder Block (cont‘d.)
Cylinder Bore Diameter (standard) .
Maximum Taper. . . .......
Maximum Qut-of-Round . . . . .
Tappet Bore Diameter. . . ... ...
Cylinder Block Flawness

.......

Cylinder Head
Combustion Chamber Volume. . .

Valve Arrangement . . . .......
Valve Guide 1D {Integral)

......

Six-Cylinder Engine Spaecifications (Continued)

(USA) {(METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
3.7501-3.7533  95.253-95.334
0.001 0.025
0.001 0.025
0.9055-0.8065 23.000-23.025

0.001/1-0.002/6 0.03/25-0.05/152
{0.008 max) (0.20 max)

64.45-67.45¢cc
El-IE-IE-EI-EI-IE
0.3735-0.3745 9.487.9.512

Valve Stem-to-Guide Clearance . ..  0.001-0.003 0.03-0.08
Intake Valve Seat Angle .... 300
Seat Angle . ..... 44 50
Valve Seat Exhaust Vaive Width . 0.040-0.060 1.02-1.52
Valve Seat Runout .. ........ 0.0025 0.064
Cylinder Head Flatness . . . . . ... 0.001/1-0.002/6 0.03/25005/152
(0.008 max) {0.20 max)
Lubrication System
Engine Oil Capacity . . . ... .... § quarts 4 5liters
(Add 1 quart with  {Add 0.9
filter change) liter with filter
change)
Normal Operating Pressure . . . . . . 13 psi at 600 rpm; 89.6 kPa at
37-75 psi 600 rpm;
{max) at 255.1-517.1
1600+ rpm kPa (max) at
1600+ rpm
Oil Pressure Release . . .. ... .. 75 psi (max) 517.1 kPa (max)
Gear-to-Body Clearance (Radial) ... 0.002-0.004 0.051-0.102
(.002 (.051
preferred) preferred)
Gear End Clearance, Plastigage . ... 0.002-0.006 0.051-0.152
(0.002 (0.051
preferred) preferred)
Gear End Clearance, Feeler Gauge. . . 0.004-0.008 0.1016-0.2032
(0.007 (0.1778
preferred) preferred)
Pistons
Weight (lesspin) . . . .. ........ 510-514 grams
Piston Pin Bore Centerline-to-Piston
L T . 1.651-1.655 41.9442.04
Piston-to-Bore Clearance . . . ... .. 0.0009-0.0017 0.023-0.043
(0.0012-0.0013 (0.030-0.033
preferred) preferred)
Piston Ring Gap Clearance —
Compression (both) . . . ... ... 0.010-0.020 0.25-0.51
Piston Ring Gap Clearance —
Qit Control Steel Rails . ... ... 0.010-0.025 0.25-0.64

Six-Cylinder Engine
Firing Order

CYONONONONO,

=

(USA) {METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
Piston Ring Side Clearance
No. t Compression . ........ 0.0017-0.0032 0.043-0.081
(0.0017 {0.043
preferred) preferred)
No. 2 Compression . ........ 0.0017-0.0032 0.043-0.081
{0.0017 (0.043
preferred) preferred)
QilControl . . .. .......... 0.001-0.008 0.03-0.20
(0.003 (0.08
preferred) preferred)
. Piston Ring Groove Height
Compression (both) . . . ... ... 0.0795-0.0805 2.019-2.045
QilControl . ............ 0.188-0.1895 4.784.80
Pisten Ring Groove Diameter
No.1andNo.2........... 3.324-3.329  84.43-84.56
QilControl . . . ........... 3.329-3.339 84.56-84.81
Piston Pin Bore Diameter. . . ... .. 0.9308-0.9313 23.642-23.655
Piston Pin Diameter . . . .. ...... 0.9304-0.9309 23.632-23.645
Piston-to-Pin Clearance . . . ...... 0.0003-0.0005 0.008-0.013
loose loose
(0.0005 (0.013
preferred) preferred)
Piston-to-Pin ConnectingRed . . . . . 2000 ibf 8.9kN
press-fit press-fit
Rocker Arms, Push Rods and Tappets
Rocker ArmRatio. . . ......... 1.6:1
PushRod Length . ........... 9.640-9.660 244.856-245.364
Push Rod Diameter . . . ........ 0.312-0.315 7.92-8.00
Hydraulic Tappet Diameter . ... .. 0.804-0.9045 22.962-22.974
Tappet-to-Bore Clearance . ...... 0.001-0.0025 0.03-0.05
Valves
Valve Length
(Tip-to-Gauge Dim. Line). . . . . . 4.78954.8045 121.653-122.034
Valve Stem Diameter . . . ....... 0.3715-0.3725 9.436-9.462
Stem-to-Guide Clearance . . . ... .. 0.001-0.003 0.03-0.08
Intake Valve Head Diameter . . . . .. 1.782-1.792 45.2645.52
Intake Valve Face Angle . . ...... 290
Exhaust Valve Head Diameter . . . . . 1.401-1.411 35.59-35.84
Exhaust Valve Face Angle . . ... .. 440
Maximum Allowable Removed for
Tip Refinishing . . ... ...... 0.010 0.25
Vaive Springs
Freelength . . ... .......... 1.99 approx.  50.55 approx.
Spring Tension
ValveClosed . . .. ........ 64-72 Ibf 285-320 N
at 1.786 at454
ValveOpen. .. ........... 188-202 Ibf 836-898N
at 1.411 at 35.84
Inside Diameter . . ... ........ 0.948-0.968 24.08-24.59
602638
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Torque Specifications
Service Set-To Torgues should be used when assembling components. Service In-Use Recheck Torque should be used for checking a pre-tightened item.

USA (ft-ibs) Metric (N-m)
Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Air Injection Tube-to-Manifold . . . .. ... ... ... ... it itttnenns 20 15-20 27 20-27
AIrPUmMP-t0-Bracket . . . . . . ittt vt ittt e e e e e s e e 20 15-22 27 20-30
Air Pump Brackets-to-Engine {A.C. Compressor or Pedestals). . . . ........... 25 18-28 34 24-38
Air Pump Adjusting Strap-to-Pump. . . .. ... ... ...ttt e e e 20 15-22 27 20-30
AlternatorPivot Boltor Nut. . . . . . ... ... it ittt ittt s aannnns 28 20-35 38 2747
Alternator Adjusting Bolt . . . . .. .. ... ... .. i i 18 15-20 24 20-27
Alternator Mounting Bracket-to-Engine . . . . . .. ... .ttt e e 28 23-30 38 3141
Alternator Pivot Mounting Bolt-to-Head . . . . .. ... .........ccocereuas 33 30-35 45 4147
Block Heater NUt . . . . . . .. . ...t i it ittt ittt it e saannens 20 in-ibs 17-25 in-lbs 2 23
Camshaft SProcket SCTewW . . . . . . . v vt v vt it e e et e e 50 45-55 68 61-75
Carburetor Hold-Down Nuts. . . . . .. .. .. ittt ittt eoeerosoannnans 14 12-20 19 16-27
Coil Bracket-toCylinderHead. . . . ... ... ... .0ttt neennncenan 14 10-18 19 14-24
ConnectingROA BOIt NUES. . . . . ...t v vttt ittt ittt eneanaean 33 30-35 45 4147
Cylinder Head CapsCrews . . . . . . o v v v bt vt ittt it it e et ene e 85 80-90 115 108-122
Cylinder Head Cover Nuts . . . . ..... N 28 in-ibs 25-31 in-lbs 3.2 2.8-3.5
Crankshaft Pulley-t0-Damper . . . . . . ¢ vt v vt vt o v v v v s v v v ot o annness 20 15-25 27 20-34
Clutch Housing Spacer-to-Block Screws . . . . . . . v v v vt vttt i v vt nn o . 12 9-15 16 12-20
Clutch Housing-to-Block Screws (top) . . . . . . ... vt i v vttt et e nnenenn 27 22-30 37 3041
Clutch Housing-to-Block Screws (bottom)., . . . . .. ........... ... ..., 43 3747 58 5064
Differential Housing to Left EngineMountingBoelt. . . .. ... ............. 40 35-50 54 4768
Distributor Clamp Bracket SCrew . . . . . . v v v v v v ot e et o v oot oo onoeenn 13 10-18 18 14-24
Drive Plate-to-Convertar Screw . . . . . ... ... 00 ettt 22 20-25 30 27-34
EGR VEIVE TUDB INUTS - &« « « ¢ ¢ o o o v o 0 o s s s s s oo oo noososessnoaenss 30 25-35 41 3447
EGRwVvalve. . .......... S a s aamsaeaaans C e e e e e e e 13 9-18 18 12-24
ExhaustManifold Bolts . . . . ... ......0tuiietoneeneeennnnnnnnn 23 18-28 31 24-38
ExhaustPipe-to-Manifold . . .. .. ... ... .00ttt eeennenennns 20 15-25 27 20-34
Fanand Hub Assembly Bolts . . . ......... e e e e e e e 18 12-25 24 16-34
Flywheel or Drive Plate-to-Crankshaft . . . . . .. ... .00 vt vt veunnnn.. 105 95-115 142 129-156
FrontCrossmember-o-Sill. . . . . . .. .. .0ttt i ittt nnntinenennenn. 65 55 min. 88 75 min.
Front Support Bracket-to-Block . ......... et et e e 35 2540 47 34-54
Front Support Bracket-to-Block (Eagle) . . . . . et e e e e e 45 40-50 - 47 34-54
Front Support Cushion-to-Bracket . . . . . . . . . v vttt v i o vt i ie e nnnn 33 27-38 45 36-52
Front Support Cushion-to-Crossmember. . . . . . ... ... ccu v vuneneenn, 37 3045 50 4161
Fuel Pump Screws . . . . . .. .. .. ittt it ittt e e 16 13-19 22 18-26
Idler Arm Bracket-to-Sill. . . . . . . .. .. it e e e e 50 3560 68 47-81
Idier Pulley Bracket-to-FrontCover Nut. . . . .. ... ... ......ouiveuuun. 7 49 9 5-12
Idler Pulley Bearing Shaft-to-Bracket Nut . . . . . . ... .. .. ..o ennnn 33 28-38 45 38-52
Intake Manifold Coolant Fittings . . . . . . ... i vt v ittt i et it e e 20 15-25 27 20-34
Intake Manifold Heater SCrews . . . . . v v v v v v vttt ot e ettt n e e e 7 59 9 7-12
intake Manifold Screws . . . . . e e e e e e e e e e e e e 23 18-28 31 24.38
Main Bearing Capscrews . . . . . . . . vttt v vttt oot e n e 80 7585 108 101-115
Ol Filtar AdaPer. . . . . vt it ittt it ettt ettt e 48 42-55 65 57-75
OQilPanDrainPlug . ... .........00vvvuun.. e e 30 25.35 N 3447
OilPanScrews — 1/4inch — 20, . . . . . ..t ittt ittt e ie e et i ie ? 59 9 7-12
OilPanScrews — 5/16inch — 18, . . . . . .. ..ttt ii i it e et nnne e 1 9-13 15 12-18
OilPUMP COVEr SCreWS. . . . . . v v vt i et e it te e neen s e eeaenenn 70 in-ibs 60-80 in-lbs 8 79
QOil Pump Attaching Screws (Short), . . . . . . vt vt vt et e et e i 10 8-13 14 11-18
Oil Pump AttachingScrews {Long) . . . . .. . . ..ot v ittt it e ernnnnn 17 12-20 23 16-27
OXYGEN SBNSOr & v i v vt ittt et e e e 35 32-38 48 43-52
Power Steering PUmpP Adapter SCrewW. . . . . o o v v o et v e v v v i e e 23 18-28 31 24-38
Power Steerina PumpP Bracket SCrew . . . . . .« o o v v v e v v e e e e 43 3747 58 5064
Power Steering Pump Mounting Screw. . . .. ... e e et et e e e 28 25.35 38 3447
Power SteeringPump Pressure Hose Nut. . . . . . v oo v i i vt i i i oo 38 3045 52 4161
Power SteeringPumpPulley Nut . . . . ... ... ...00v i inenennnn. 58 4065 79 54-88
Rear Crossmember-toSide Sill Nut. . . . ... .....0 .. 30 20-35 41 2747
Rear Support Bracket-to-Transmission. . . o . . o v v o v v v e v v v vt e enneans 33 27-38 45 37-52
Rear Support Cushion-to-Bracket. . . . . . v v vt o v vt v vt et v e eenaeenas 30 25-35 41 3447
Rear Support Cushion-to-Crossmember . . . . . .. ... .. cout v unneenn. 18 12-25 24 16-34
Rocker Arm Assembly-to-Cylinder Head. . . . . . ... .....¢c.cuiviieeennn. 19 16-26 26 22-35
BT 1T 11 7-15 15 10-20
Starter Motor-to-Converter HousingBolt . . . . . . ... ...ttt nnnn.n 18 13-25 24 18-34
Timing Case Cover-to-Block SCrews - - « « « ¢« vttt vt ittt e r v v e e e nenans s 4-8 7 5-11
Timing Case Cover-to-Block Studs - - - « « « ¢ttt v ittt et e n et ennnneans 16 13-19 22 18-26
Thermostat Housing Bolt- - - « « o . v . it it it it ittt ettt e tn e 13 10-18 18 14-24
Vibration Damper Bolt (Lubricated) « - « « « = « « « v v v ot v vt e e et ne e 80 70-80 108 95-122
Water PUMP BOIt & . v o vt i ettt ettt s et ettt et . 13 9-18 18 12-24

All Torque vatues given in foot-pounds and newton-meters with dry fits unless otherwiss specifiod.

Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above.
602648
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GENERAL

The 360 (6 liters) CID engine is a 90-degree V-8 cylin-
der design incorporating overhead valves (figs. 1B-99
and 1B-100). The cylinders are numbered from front to
rear: 1-3-5-7 on the left bank and 2-4-6-8 on the right

bank. The cylinder firing order is 1-8-3-6-5-7-2.

41920

Flg. 1B-99  Sectlonal View of Elght-Cylinder Engine Assambly

The crankshaft, supported by five two-piece main
bearing inserts, rotates in a counterclockwise direction
as viewed from the rear. The camshaft is supported by

five one-piece, line-bored bearings.

Bridge and pivot assemblies control movement of in-
take and exhaust rocker arms and are paired by

cylinder.

Fig. 1B-100 Typlcal Elght-Cylinder Englne Assembly

Engine Identification

60487

The cubic-inch displacement numbers are cast into
both sides of the cylinder block. These numbers are
located between the engine mounting bracket bosses.
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Engine Typa and Bulld Date Code

The engine Type and Build Date Code is located on a
plate attached to the right bank cylinder head cover (fig.
1B-101).

/?7——- 80003

Fig. 1B-101 Engine Type and Bulld Date Code Locaticn

The code numbers identify the year, month, and day
that the engine was built. The code letter identifies the
cubic inch dnsplacement number of carburetor venturi
and compression ratio.

The example code identifies a 360 CID (6 liters) engine
with 2V carburetor and 8.25:1 compression ratio built on
October 15, 1981.

Engine Type and Build Date Code

Letter Compression
CiD Carburetor .
Code Ratio
N 360 2V 8.25:1
1st 2nd and 3rd 4ath Sth and 6th
Character Characters Character Characters
(Year) {(Month) {Engine Type) (Day)
1-1981
2-1982 01-12 N 01-31
EXAMPLE: 1 10 N 15 60265

Oversize or Undersize Componsnts

It is sometimes necessary to machine all cylinder
bores 0.010-inch (0.254 mm) oversize, all crankshaft
main bearing journals 0.010-inch (0.254 mm) undersize,
all connecting rod journals 0.010-inch (0.254 mm) under-
size, or all camshaft bearing bores 0.010-inch (0.254 mm)
oversize. If so, the engine has a single or double letter
code stamped adjacent to the Engine Type and Build
Date Code on the plate attached to the right bank cylin-
der head cover. The code is explained in the Oversize or
Undersize Components Code chart.

Oversize or Undersize Components Code

Single Letter B cylinder bore 0.010-inch

(0.254mm) oversize

main bearings 0.010-inch
(0.254mm) undersize

connecting rod bearings 0.010-inch
(0.254mm) undersize

main and connecting rod bearings
0.010-inch {0.254mm) undersize

camshaft bearing bores 0.010-inch
(0.254mm) oversize

SHORT ENGINE ASSEMBLY (SHORT BLOCK)

A service replacement short engine assembly (short
block) may be installed whenever the original engine
block is damaged beyond feasible repair. A short engine
assembly consists of an engine block, piston and con-
necting rod assemblies, crankshaft, camshaft, timing
sprockets and chain. When installing a short engine
assembly, always install a replacement oil pump pickup
tube and screen assembly.

NOTE: Short engine assemblies include a replacement
engine type and build date code plate. Remove the origi-
nal plate and attach the replacement plate to right cylin-
der head cover.

ENGINE MOUNTING

Installation includes transfer of required component
parts from the worn or damaged original engine. Follow
the appropriate procedures for cleaning, inspection and
tightening as outlined in this section.

Resilient rubber mounting cushions support the en-
gine and transmission at three points. A cushion is lo-
cated at each side on the centerline of the engine. The
rear is supported by a cushion between the transmission
extension housing and the rear support crossmember
(fig. 1B-102).

Single Letter M

Single Letter F

Double Letters PM

Single Letter C

60258

N <~ RESTRICTOR

PLATES

- ® \ 442579

Fig. 18-102 Typical Eaglne lmntlng
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Removal or replacement of any cushion may be ac-
complished by supporting the weight of the engine or

transmission in the area of the cushion.

2 INCH X 2 INCH X 6 INCH

(2) 9/16 INCH — 12NUTs  HARDWOOD BLOCK

" UPPER TRUNNION
BEARING S  PIVOTOR
\ €  SLEEVE
fr

'9/16 INCH - 12 S
1- INCH DIA HOLE

4 INCH X 51 INCH
CHANNEL IRON

1/2INCH - 13
LIFTING EYE

- INSTALLED
N IN INTAKE
MANIFOLD
2 INCH X 2 INCH X 6 INCH
HARDWOOD BLOCK
41950

Flg. 1B-103 Engins Holding Fixturs
ENGINE HOLDING FIXTURE

If necessary to remove the front engine mounts to
perform service such as oil pan removal, fabricate an
engine holding fixture such as that illustrated in figure
1B-103.

ENGINE REMOVAL

The engine is removed with the transmission and fly-
wheel/drive plate housing detached.

(1) On Cherokee, Wagoneer and Truck vehicles,
mark hood hinge locations at hood panel for ease of
alignment during installation. Remove hood from
hinges.

(2) Remove air cleaner assembly.

WARNING: If engine has been recently operated, use

care to prevent scalding by hot coolant. System is
pressurized.

(3) Drain cooling system and disconnect upper and
lower radiator hoses. Disconnect heater hoses.

NOTE: If coolant is reusable, drain into clean
container.

(4) If equipped with automatic transmission, dis-

connect fluid cooler tubing from radiator and where
attached to engine.

NOTE: If the vehicle is equipped with a radiator
shroud, separate the shroud from the radiator to facil-

itate removal and installation of the radiator and fan
assembly.

(5) Remove radiator.

(6) Remove fan assembly. If equipped with power
steering, remove fluid from pump reservoir and dis-
connect hoses.

(7) If equipped with air conditioning, turn both
service valves clockwise to front-seated position. Vent
compressor refrigerant charge by slowly loosening ser-
vice valve fittings. Remove service valves from
compressor.

(8) Remove Cruise Command vacuum servo bellows
and mounting bracket as an assembly, if equipped.

(9) On Cherokee, Wagoneer and Truck vehicles, re-
move battery.

(10) Disconnect wire harness from engine and move
aside.

(11) Disconnect following hoses, as applicable:

(a) Fuel supply and return hoses at chassis
tubing.

(b) Vacuum hose at power brake unit.

(¢) Vacuum hose for heater damper doors at
intake manifold.

(12) If equipped with automatic transmission, dis-
connect transmission filler tube bracket from right cyl-
inder head. Do not remove filler tube from transmission.

(13) Remove both engine front support cushion-to-
frame retaining nuts.

(14) Support weight of engine with lifting device.

(15) On vehicles equipped with automatic transmis-
sion, remove upper screws securing drive plate housing
to engine. If equipped with manual transmission, re-
move upper screws securing flywheel housing to engine.

(16) Disconnect exhaust pipe from exhaust mani-
folds and support bracket.

(17) Remove starter motor.

(18) Support transmission with floor jack.

(19) If equipped with automatic transmission:

(a) Remove drive plate housing inspection
cover. Scribe mark to indicate assembled position of
converter and drive plate and remove converter-to-drive
plate bolts.

(b) Remove lower throttle valve and inner man-
ual linkage support. Disconnect throttle valve rod at
lower end of bellcrank.

(20) Remove remaining screws securing fly-
wheel/drive plate housing to engine. If equipped with
manual transmission, remove flywheel housing lower
cover.

CAUTION: If equipped with power brakes, avoid dam-
aging the power unit while removing the engine.

(21) Remove engine by lifting upward and forward.

(22) Remove remaining screws securing fly-
wheel/drive plate housing to engine. If equipped with
manual transmission, remove flywheel housing lower
cover.

3

3

3
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ENGINE INSTALLATION

(1) Lower engine slowly into engine compartment
and align with flywheel/drive plate housing. With man-
ual transmissions, ensure clutch shaft is aligned prop-
erly with splines of clutch driven plate.

(2) Install flywheel/drive plate housing screws.
Tighten screws with specified torque. Automatic trans-
mission: 28 foot-pounds (38 Nem). Manual transmission:
27 foot-pounds (37 Nem).

(3) Remove floor jack used to support transmission.

(4) If equipped with automatic transmission, align
scribe marks previously made on converter and drive
plate, install converter-to-drive plate bolts and tighten
with specified torque. Install throttle valve bellcrank
and manual linkage support.

(5) Install inspection cover (automatic transmis-
sion) or flywheel housing lower cover (manual
transmission).

(6) Install starter motor.

(7) Lower engine onto supports. Remove lifting
device.

(8) Install front support cushion retaining nuts.
Tighten nuts with 33 foot-pounds (45 Nem) torque.

(9) Connect exhaust pipe to exhaust manifolds and
support bracket.

(10) If equipped with automatic transmission, con-
nect transmission filler tube bracket to right cylinder
head.

(11) Install battery, if removed.

(12) Install Cruise Command vacuum servo bellows
and mounting bracket, if removed.

(13) Connect all wires, tubing, linkage and hoses to
engine.

(14) Connect receiver outlet to disconnect coupling.
Connect condenser and evaporator lines to compressor.

CAUTION: Both service valves must be open before
the air conditioning system is operated.

(15) Purge compressor of air.

(16) If equipped with power steering, connect hoses
and fill pump reservoir to specified level.

(17) Install radiator fan assembly and tighten retain-
ing screws with 18 foot-pounds (24 Nem) torque.

(18) Install radiator and connect upper and lower
hoses. If equipped with automatic transmission, connect
fluid cooler tubing.

(19) Fill cooling system to specified level.

(20) Install air cleaner assembly.
(21) Install air cleaner assembly.

» EIS _18-6
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WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do mot wear loose
clothing.

(21) Start engine. Inspect all connections for leaks.
Stop engine.

(22) If removed, install and align hood assembly.

(23) If removed, install transmission access cover,
floormat and transfer case shift lever boot.

VALVES AND ACTUATING COMPONENTS

All eight-cylinder engines have overhead valves oper-
ated by hydraulic tappets, push rods and rocker arms. A
chain-driven camshaft is mounted in the cylinder block.
The hydraulic valve tappets provide automatic valve
lash adjustment.

Rocker Arm Assembly

The intake and exhaust rocker arms for each cylinder
pivot on a bridge and pivot assembly that is secured to
the cylinder head by two capscrews (fig. 1B-104). The
bridge and pivot assembly maintains correct rocker
arm-to-valve tip alignment. Each rocker arm is actuated

ROCKER ARM
- / CAPSCREW

ROCKER
ARM

/

CYLINDER
HEAD
PEDESTAL

HOLLOW
PUSH ROD

90639

Fig. 1B-104 Rocker Arm Asssmbly
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by a hollow steel push rod with a hardened steel ball at
each end. The hollow push rods also route oil to the
rocker arm assemblies.

Removal

(1) Remove cylinder head cover.

(2) Remove two capscrews at each bridge. Alter-
nately loosen capscrews one turn at a time to avoid
damaging bridge.

(3) Remove bridge and pivot assemblies and place
on bench in same order as removed.

(4) Remove rocker arms and place on bench in same
order as removed.

(3) Remove push rods and place on bench in same
order as removed.

Claaning and Inspection

Clean all parts with cleaning solvent. Use compressed
air to clean out the oil passages in the rocker arms and
push rods.

Inspect the pivot contact surface of each rocker arm
and push rod. Replace parts that are scuffed, pitted or
excessively worn. Inspect the valve stem contact surface
of each rocker arm and replace if deeply pitted. Inspect
each push rod end for scuffing or excessive wear. If any
push rod is excessively worn from lack of oil, replace
the push rod as well as the corresponding hydraulic
valve tappet and rocker arm.

It is not normal for a wear pattern to exist along the
length of the push rod. Inspect the cylinder head for
obstruction if this condition exists.

(1) Install push rods. Ensure bottom end of each
rod is centered in plunger cap of hydraulic valve
tappet.

(2) Install bridge and pivot assembly and pair of
rocker arms adjacent to cylinder from where they were
originally removed.

(3) Loosely install two capscrews through each
bridge. Tighten capscrews alternately, one turn at a
time, to avoid damaging bridge. Tighten with 19 foot-
pounds (26 Nem) torque.

(4) Reseal and install cylinder head cover.

(5) Install retaining screws and washers. Tighten
screws with 50 inch-pounds (6 Nem) torque.

Valves

The following procedures apply only after the cylinder
head has been removed from the engine and the bridge
and pivot assemblies, rocker arms and push rods re-
moved from the head. If the head has not been removed
from the engine, refer to Cylinder Head for removal
procedure. .

Removal

(1) Compress each valve spring with C-clamp type
spring compressor tool. Remove valve locks and retain-
ers. Release compressor tool.

(2) Remove valve springs.

(3) Remove valve stem oil deflectors.

(4) Remove valves individually and place in rack in
same order as installed in cylinder head.

Clsaning and Inspection

Remove all carbon deposits from the combustion
chambers, valve ports, and valve stems and ‘heads.

Remove all foreign material and gasket cement from
the cylinder head gasket mating surface.

Inspect for cracks in the combustion chambers and
valve ports and in the gasket surface area at each cool-
ant passage.

Inspect for burned or cracked valve heads and scuffed
valve stems. Replace any valve that is bent, warped or
scuffed.

Valve Refacing

Use a valve refacing machine to reface intake and
exhaust valves to specified angle. After refacing, at least
1/32-inch (0.787 mm) margin must remain. If not, re-
place the valve. Examples of correct and incorrect valve
refacing are illustrated in figure 1B-105.

1/32-INCH
(0.787 mm)
VALVE MARGIN

CORRECT VALVE FACING

NO MARGIN

A

INCORRECT VALVE FACING

60117

Fig. 1B-105 Valve Refacing
Resurface and rechamfer the valve stem tip when

excessively worn. Never remove more than 0.020 inch
(0.508 mm).
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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 dress-
ing stone in good condition. Remove only enough metal
to provide a smooth finish. This is especially important
on exhaust valve seats. The seat hardness varies in
depth. Use tapered stones to obtain the specified seat
widths when required. Maximum seat runout is 0.0025
inch (0.064 mm) (fig. 1B-106).

T

DIAL
INDICATOR

Flg. 1B-106 Valve Seat Runout Measurement

Valva Stem OIl Deflector Replacement

Nylon valve stem oil deflectors are installed on each
valve stem to prevent lubrication oil from entering the
combustion chamber through the valve guide bores. Re-
place oil deflectors whenever valve service is performed
or if the deflectors have deteriorated.

Oil deflector replacement requires removal of valve
springs. Refer to Valve Springs for procedure.

Valve Guides

The valve guides are an integral part of the cylinder
head and are not replaceable. When the stem-to-guide
clearance is excessive, ream the valve guide bores to the
next larger valve stem size. Service valves are available
with 0.003-inch (0.076 mm), 0.015-inch (0.127 mm) and
0.030-inch (0.760 mm) oversize stems.

Refer to the Valve Guide Reamer Size chart for listing
of reamers.

Valve Guide Reamer Sizes

Reamer

Tool Number Size

J-6042-1 0.003-inch (0.076mm)
J6042-5 0.015-inch (0.381mm)
J-60424 0.030-inch {0.762mm)

60268

NOTE: Ream valve guide bores in steps. Start with the
0.003-inch (0.076 mm) reamer and progress to the size
required.

Valve Stem-to-Gulde Clearance

Valve stem-to-guide clearance can be measured by
either one of two methods:

Preferred Method

(1) Remove valve from head and clean valve guide
bore with solvent and bristle brush.

(2) Insert telescoping gauge into valve guide bore
approximately 3/8 inch (9.525 mm) from valve spring
side of head (fig. 1B-107) with contacts crosswise to
head. Measure telescoping gauge with micrometer.

(3) Repeat measurement with contacts lengthwise
to eylinder head.

(4) Compare lengthwise and crosswise measure-
ments to determine out-of-roundness. If measurements
differ by more than 0.0025 inch (0.0635 mm), ream guide
bore to accommodate oversize valve stem.

(5) Compare valve guide bore diameter measure-
ment with diameter listed in Specifications. If measure-
ment is larger by more than 0.003 inch (0.076 mm), ream
guide bore to accommodate oversize valve stem.

GAUGE
VALVE STEM
GUIDE

o

\‘\
=l o 7 7 - A

Flg. 1B-107 Measuring Valve Gulde Bore with Telescoping Gauge

Alternate Method

Use a dial indicator to measure the lateral movement
of the valve stem with the valve installed in its guide
and barely off the valve seat (fig. 1B-108). Correct clear-
ance is 0.001 to 0.003 inch (0.025 to 0.076 mm).

Installation

(1) Thoroughly clean valve stems and valve guide
bores.

(2) Lightly lubricate stem and install valve in same
valve guide bore from where it was originally removed.

(3) Install replacement valve stem oil deflector on
valve stem.

(4) Position valve spring and retainer on cylinder
head and compress valve spring with compressor tool.
Install valve locks and release tool.

(5) Tap valve spring from side to side with light
hammer to seat spring properly on cylinder head.
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Measurement with Dial Indicator

Valve Springs

Valve springs and oil deflectors can be removed with-
out removing the cylinder head. Refer to Valves for the
removal procedure with the cylinder head removed from
the engine.

Valve Spring and Ol Deflector Removal

The valve spring is held in place on the valve stem by a
retainer and a set of valve locks. The locks can be re-
moved only by compressing the valve spring.

(1) Remove cylinder head cover.

(2) Remove bridge and pivot assemblies and rocker
arms from valves requiring valve spring or oil deflector
removal. Remove two capscrews at each bridge. Alter-
nately loosen capscrews, one turn at a time, to avoid
damaging bridge.

(3) Remove push rods.

NOTE: Retain rocker arms, bridge and pivot assem-
blies and push rods in the same order as removed.

(4) Remove spark plug from cylinder that requires
valve spring or oil deflector removal.

(5) Install 14 mm (thread size) air adapter in spark
plug hole.

NOTE: An adapter can be constructed by welding an
air hose connection to the body of a spark plug having
the porcelain removed.

(6) Connect air hose to adapter and maintain at
least 90 psi (620 kPa) in cylinder to hold valves against
their seats.

(7) Use Valve Spring Remover and Installer Tools J-
22534-1, J-22534-4, and J-22534-5 to compress valve
spring. Remove valve locks (fig. 1B-109).

Flg. 1B-109 Valve Spring Removal

(8) Remove valve spring and retainer from cylinder
head.
(9) Remove oil deflector.

Yalve Spring Tenslon Test

Use Valve Spring Tester J-8056, or equivalent, to test
each valve spring for the specified tension value (fig. 1B-
110). Replace springs that are not within specification.
Replace springs that bind because of warpage.

Installation

(1) Use 7/16-inch (11 mm) deep socket and hammer
to gently tap oil deflector onto valve stem.

NOTE: A close-coil valve spring is used with all valves.
The close-coil end must face the cylinder head when
installed.

(2) Install valve spring and retainer.

(3) Compress valve spring with Valve Spring Re-
mover and Installer Tools J-22534-1, J-22534-4 and
J-22534-5. Insert valve locks. Release spring com-
pression and remove tool.

(4) Tap valve spring from side to side with light
hammer to ensure spring is seated properly on cylinder
head.

(5) Disconnect air hose, remove air adapter from
spark plug hole and install spark plug.
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Flg. 1B-110 Valve Spring Tester

(6) Install push rods. Ensure bottom end of each rod
is centered in plunger cap of hydraulic valve tappet.

(7) Install rocker arms and bridge and pivot assem-
bly. At each bridge, tighten capscrews alternately, one
turn at a time, to avoid damaging bridge. Tighten cap-
serews with 19 foot-pounds (25 Nem) torque.

(8) Reseal and install cylinder head cover.

(9) Install retaining screws and washers. Tighten
serews with 50 inch-pounds (6 Nem) torque.

CAMSHAFT AND BEARINGS

General

The camshaft is supported by five steel-shelled, bab-
bitt-lined bearings pressed into the block and line
reamed. The step bored camshaft journals are larger at
the front bearing than at the rear to permit easy re-
moval and installation of the camshaft. All camshart
bearings are pressure lubricated.

NOTE: Do not replace camshaft bearings unless spe-
ctal removal and installation tools are available.

Camshaft end play is maintained by the load placed
on the camshaft by the oil pump and distributor drive
gear. The helical cut of the gear holds the camshaft
sprocket thrust face against the cylinder block face to
maintain zero camshaft end play during engine oper-
ation. The rear camshaft bearing journal has two holes
drilled through it to relieve pressure that could develop
between the journal and camshaft plug and force the
camshaft forward.
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Cam Lobe Lift Measurement

(1) Remove cylinder head cover and gasket.

(2) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews onc turn at a time to
avoid damaging bridge.

(3) Remove spark plugs.

(4) Use piece of rubber tubing to secure dial in-
dicator on end of push rod (fig. 1B-111).

DIAL
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J
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Fig. 1B-111  Cam Lobe LIft Measuramant

(5) Rotate crankshaft until cam lobe base circle
(push rod down) is under valve tappet.

(6) Setdial indicator to zero.

(7) Rotate crankshaft until point of maximum push
rod upward movement ocecurs.

(8) Note travel on dial indicator. Correci lift is 0.260
to 0.270 inch (6.604 to 6.858 mm).

NOTE: Rocker arm ratio is 1.6:1. Multiply cam lift by
1.6 to determine valve lift.

Valve Timing

(1) Remove spark plugs.

(2) Remove eylinder head covers and gaskets.

(3) Remove bridge and pivot assemblies and rocker
arms from No. 1 cylinder.

(4) Rotate crankshaft until No. 6 piston is at top
dead center (TDC) on compression stroke. This positions
No. 1 piston at TDC on exhaust stroke in valve overlap
position.

(5) Rotate crankshaft counterclockwise 90° as
viewed from front.



1B-74 ENGINES

(6) Install dial indicator on No. 1 intake valve push
rod end. Use rubber tubing to secure stem on push rod.

(7) Set dial indicator at zero.

(8) Rotate crankshaft slowly in direction of normal
rotation (clockwise viewed from front) until dial in-
dicator indicates 0.020 inch (0.508 mm).

(9) This should align milled timing mark on vibra-
tion damper with TDC mark on timing degree scale. If
more than 1/2-inch (13 mm) variation exists in either
direction from TDC mark, remove timing case cover and
inspect timing chain installation.

Inspect for incorrect camshaft sprocket location. The
sprocket keyway should align with the centerline of the
first lobe of the camshaft.

Camshaft Removal

WARNING: If engine has been recently operated, use
care to prevent scalding by hot coolant. System is
pressurized.

(1) Drain radiator and cylinder block.

NOTE: If coolant is reusable, drain into clean
container.

(2) Remove radiator assembly.

(3) If equipped with air conditioning, remove con-
denser and receiver assembly as charged unit.

(4) Remove cylinder head covers and gaskets.

(5) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(6) Remove push rods.

NOTE: Retain push rods, rocker arms, bridge and pivot
assemblies and tappets in the same order as removed.

(7) Remove intake manifold assembly.
(8) Remove tappets.
(9) Remove drive belts.
(10) Remove fan and hub assembly.
(11) Remove distributor.
(12) Remove damper pulley and vibration damper.
(13) Remove timing case cover.
(14) Install vibration damper screw with two or more
flat washers to provide means of rotating crankshaft.
(15) Rotate crankshaft until timing mark on crank-
shaft sprocket is closest to and on centerline with timing
mark on camshaft sprocket .
(16) Remove retaining screw from camshaft. Re-
move retaining screw from crankshaft.
(17) Remove distributor drive gear and fuel pump
eccentric from the camshaft (fig. 1B-112).
(18) Remove crankshaft sprocket, camshaft sprocket
and timing chain as assembly.
(19) Remove hood latch support bracket, front
bumper or grille as required and remove camshaft.
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Fig. 18-112 Camshaft Asssmbly

Camshaft Inspection

Inspect the camshaft bearing journals for an uneven
wear pattern or rough finish. Replace camshaft if either
condition exists.

Inspect the distributor drive gear for damage or exces-
sive wear. )

Inspect fuel pump eccentric for excessive wear.

Inspect each cam lobe and the associated hydraulic
valve tappet for wear. If the face of the tappet(s) is worn
concave and the corresponding camshaft lobe(s) is also
worn, replace both camshaft and tappet(s).

Camshaft Installation

(1) Lubricate entire camshaft generously with Jeep
Engine Oil Supplement (EOS), or equivalent.

(2) Carefully install camshaft into engine block.

(3) Assemble timing chain, crankshaft sprocket and
camshaft sprocket with timing marks aligned. Refer to
Timing Chain Installation for procedure.

(4) Install oil slinger on crankshaft.

(5) Install fuel pump eccentric and distributor drive
gear on camshaft (fig. 1B-112). Tighten retaining screw
with 30 foot-pounds (41 Nem) torque.

NOTE: The fuel pump eccentric has the word “REAR”
stamped on it to indicate proper installed position. The
camshaft washer (fig. 1B-112) fits into the recess in the
distributor drive gear.

(6) Install replacement timing case cover gasket.
(7) Install timing case cover.
(8) Install replacement oil seal. Apply light film of
engine oil to lips of seal.
(9) Install vibration damper.
(10) Install damper pulley with retaining bolts.
Tighten bolts with 30 foot-pounds (41 Nem) torque.
(11) Install hydraulic valve tappets lubricated with
Jeep Engine Oil Supplement (EOS), or equivalent.
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NOTE: Do not drain the EOS from the engine for at
least 1,000 miles (1 609 km) or until the next scheduled
otl change.

(12) Install intake manifold assembly with replace-
ment gasket.

(13) Install push rods.

(14) Install rocker arms and bridge and pivot assem-
blies. Tighten capscrews alternately, one turn at a time,
to avoid damaging bridge. Tighten capscrews with 19
foot-pounds (26 Nem) torque.

(15) Reseal and install cylinder head covers.

(16) Install fuel pump.

(17) Rotate crankshaft until No. 1 piston is at TDC
position on compression stroke.

NOTE: After No. 1 intake valve has closed, TDC can be
attained by rotating the crankshaft clockwise as viewed
Jrom the front until the timing mark on the vibration
damper aligns with the TDC index on the timing degree
scale.

(18) Install distributor so that rotor is aligned with
No. 1 terminal of cap when fully seated on block.

(19) Install distributor cap.

(20) Install ignition wires.

(21) If removed, install air conditioner condenser and
receiver assembly.

CAUTION: Both service valves must be open before
the air conditioning system is operated.

(22) Install hood latch support bracket, front bumper
or grille, if removed.

(23) Install radiator.

(24) Install fan and hub assembly.

(25) Fill cooling system to specified level.

(26) Install and adjust drive belts to proper tension.
Refer to Chapter 1C—Cooling Systems for procedures.

HYDRAULIC VALVE TAPPETS

A hydraulic valve tappet consists of a tappet body,
plunger, plunger return spring, check valve assembly,
metering disc, plunger cap and lockring (fig. 1B-113).

The tappet operates in a guide bore that has an oil
passage drilled into the adjoining oil gallery.

The operating mode of the hydraulic tappet begins
when the tappet is on the heel (base circle) of the cam
lobe (engine valve closed). A groove in the tappet body
aligns with the tappet oil gallery, admitting pressurized
oil into the tappet (fig. 1B-114). A hole and groove ar-
rangement admits the oil to the inside of the plunger. Oil
is forced past the plunger check valve and fills the cham-
ber between the plunger and tappet body. When the
chamber is full, additional oil in the plunger body un-
seats the metering disc, and a spurt of oil flows up the
pushrod to lubricate the rocker arm assembly. These
events all take place while the tappet is on the heel of the
cam lobe. As the cam turns, the lobe begins exerting
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force on the tappet body. This force is transferred by the
trapped oil in the tappet chamber to the plunger and
finally to the pushrod and rocker arm assembly. The
engine valve opens. While the valve is open, the trapped
oil is subjected to considerable pressure and some of it
escapes between the plunger and the tappet body (leak-
down). The cycle is completed as the cam lobe rotates
back to the starting position and another charging cycle
begins. In this way, zero valve lash is maintained and
engine noise is reduced.
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Fig. 1B-113 Hydraulic Tappst Assembly
Removal

(1) Remove cylinder head cover.

(2) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(3) Remove push rods.

NOTE: Retain bridge and pivot assemblies, rocker
arms and push rods in the same order as removed.

(4) Remove intake manifold.

(5) Remove tappet from guide bore in engine block
with Tool J-21884.
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Fig. 18-114  Hydraullc Tappet Operation

Cleaning and Inspection

(1) Release lockring.
(2) Remove plunger cap, metering dise, plunger as-
sembly and plunger return spring from tappet body.

NOTE: Retain the tappets and all components in the
same order as removed. Do not interchange components.

(3) Clean all tappet components in cleaning solvent
to remove all varnish and gum deposits.

(4) Visually inspect each tappet assembly for evi-
dence of scuffing on side and face of tappet body. Inspect
tappet face for wear using straightedge across face. If
tappet face is concave and corresponding lobe on cam-
shaft is worn, replace camshaft and tappets.

(5) Replace entire assembly if any component is
worn or damaged.

(6) Install plunger return spring, check valve as-
sembly, plunger, metering disc and plunger cap in tap-
pet body.

(7) Use push rod on plunger cap to compress
plunger assembly and install lockring.

Hydraulic Tappet Leak-Down Rate Test

After cleaning, inspection and assembly, use Tester J-
5790 to test tappet leak-down rate and to ensure zero-
lash operating condition (fig. 1B-115).

(1) Swing weighted arm of tester away from ram of
tester.

(2) Place 0.312- to 0.313-inch (7.92 to 7.95 mm) di-
ameter ball bearing on plunger cap of tappet.

(3) Lift ram and place tappet with ball bearing in-
side tester cup.
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Flg. 1B-115 Hydraullc Tappet Leak-Down Rate Taster J-5790

(4) Lower ram, then adjust nose of ram until it
contacts ball bearing.

(5) Fill tester cup with valve tappet test oil J-5268,
or equivalent, until tappet is completely covered.

(6) Swing weighted arm onto ram and pump up and
down on tappet to remove air. When air bubbles cease,
swing weighted arm away and allow plunger to rise to
normal position.

(7) Adjust nose of ram to align pointer with SET
mark on scale of tester and tighten hex nut.

(8) Slowly swing weighted arm onto ram. Rotate
cup by turning handle at base of tester clockwise one
revolution every two seconds.

(9) Time leak-down interval from instant pointer
aligns with START mark on scale until pointer aligns
with 0.125 mark.

(10) Acceptable tappet will require 20 to 110 seconds
interval to leak down. Replace tappets with leak-down
rate outside this range.

NOTE: Do not charge the tappet assemblies with en-
gine oil because they will charge themselves within
three to eight minutes of engine operation.

Installation

(1) Dip each tappet assembly in Jeep Engine Oil
Supplement (EOS), or equivalent. Install tappet in same
bore from where it was originally removed.

(2) Install push rods in same position as removed.

(3) Install rocker arm and bridge and pivot assem-
blies in same position as removed. Tighten capscrews
alternately, one turn at a time, to avoid damaging
bridge. Tighten with 19 foot-pounds (26 Nem) torque.

(4) Pour remaining EOS over entire valve train
mechanism.
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NOTE: Do not drain the EOS from the engine for at
least 1,000 miles (1 609 km) or until the next scheduled
otl change.

(12) Install intake manifold assembly with replace-
ment gasket.

(13) Install push rods.

(14) Install rocker arms and bridge and pivot assem-
blies. Tighten capscrews alternately, one turn at a time,
to avoid damaging bridge. Tighten capscrews with 19
foot-pounds (26 Nem) torque.

(15) Reseal and install cylinder head covers.

(16) Install fuel pump.

(17) Rotate crankshaft until No. 1 piston is at TDC
position on compression stroke.

NOTE: After No. 1 intake valve has closed, TDC can be
attained by rotating the crankshaft clockwise as viewed
Jrom the front until the timing mark on the vibration
damper aligns with the TDC index on the timing degree
scale.

(18) Install distributor so that rotor is aligned with
No. 1 terminal of cap when fully seated on block.

(19) Install distributor cap.

(20) Install ignition wires.

(21) If removed, install air conditioner condenser and
receiver assembly.

CAUTION: Both service valves must be open before
the air conditioning system is operated.

(22) Install hood latch support bracket, front bumper
or grille, if removed.

(23) Install radiator.

(24) Install fan and hub assembly.

(25) Fill cooling system to specified level.

(26) Install and adjust drive belts to proper tension.
Refer to Chapter 1C—Cooling Systems for procedures.

HYDRAULIC VALVE TAPPETS

A hydraulic valve tappet consists of a tappet body,
plunger, plunger return spring, check valve assembly,
metering disc, plunger cap and lockring (fig. 1B-113).

The tappet operates in a guide bore that has an oil
passage drilled into the adjoining oil gallery.

The operating mode of the hydraulic tappet begins
when the tappet is on the heel (base circle) of the cam
lobe (engine valve closed). A groove in the tappet body
aligns with the tappet oil gallery, admitting pressurized
oil into the tappet (fig. 1B-114). A hole and groove ar-
rangement admits the oil to the inside of the plunger. Qil
is forced past the plunger check valve and fills the cham-
ber between the plunger and tappet body. When the
chamber is full, additional oil in the plunger body un-
seats the metering disc, and a spurt of oil flows up the
pushrod to lubricate the rocker arm assembly. These
events all take place while the tappet is on the heel of the
cam lobe. As the cam turns, the lobe begins exerting

force on the tappet body. This force is transferred by the
trapped oil in the tappet chamber to the plunger and
finally to the pushrod and rocker arm assembly. The
engine valve opens. While the valve is open, the trapped
oil is subjected to considerable pressure and some of it
escapes between the plunger and the tappet body (leak-
down). The cycle is completed as the cam lobe rotates
back to the starting position and another charging cycle
begins. In this way, zero valve lash is maintained and
engine noise is reduced.
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Fig. 1B-113  Hydraulic Tappet Assembly
Removal

(1) Remove cylinder head cover.

(2) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(3) Remove push rods.

NOTE: Retain bridge and pivot assemblies, rocker
arms and push rods in the same order as removed.

(4) Remove intake manifold.
(5) Remove tappet from guide bore in engine block
with Tool J-21884.
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Fig. 1B-114  Hydraulic Tappat Operation

Cleaning and Inspaction

(1) Release lockring.
(2) Remove plunger cap, metering disc, plunger as-
sembly and plunger return spring from tappet body.

NOTE: Retain the tappets and all components in the
same order as removed. Do not interchange components.

(3) Clean all tappet components in cleaning solvent
to remove all varnish and gum deposits.

(4) Visually inspect each tappet assembly for evi-
dence of scuffing on side and face of tappet body. Inspect
tappet face for wear using straightedge across face. If
tappet face is concave and corresponding lobe on cam-
shaft is worn, replace camshaft and tappets.

(5) Replace entire assembly if any component is
worn or damaged.

(6) Install plunger return spring, check valve as-
sembly, plunger, metering disc and plunger cap in tap-
pet body.

(7) Use push rod on plunger ecap to compress
plunger assembly and install lockring.

Hydraullc Tappet Leak-Down Rate Test

After cleaning, inspection and assembly, use Tester J-
5790 to test tappet leak-down rate and to ensure zero-
lash operating condition (fig. 1B-115).

(1) Swing weighted arm of tester away from ram of
tester.

(2) Place 0.312- to 0.313-inch (7.92 to 7.95 mm) di-
ameter ball bearing on plunger cap of tappet.

(3) Lift ram and place tappet with ball bearing in-
side tester cup.
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Flg. 1B-115  Hydraulic Tappet Leak-Down Rate Tester J-5790

(4) Lower ram, then adjust nose of ram until it
contacts ball bearing.

(5) Fill tester cup with valve tappet test oil J-5268,
or equivalent, until tappet is completely covered.

(6) Swing weighted arm onto ram and pump up and
down on tappet to remove air. When air bubbles cease,
swing weighted arm away and allow plunger to rise to
normal position.

(7) Adjust nose of ram to align pointer with SET
mark on scale of tester and tighten hex nut.

(8) Slowly swing weighted arm onto ram. Rotate
cup by turning handle at base of tester clockwise one
revolution every two seconds.

(9) Time leak-down interval from instant pointer
aligns with START mark on scale until pointer aligns
with 0.125 mark.

(10) Acceptable tappet will require 20 to 110 seconds
interval to leak down. Replace tappets with leak-down
rate outside this range.

NOTE: Do not charge the tappet assemblies with en-
gine oil because they will charge themselves within
three to eight minutes of engine operation.

Installation

(1) Dip each tappet assembly in Jeep Engine Oil
Supplement (EOS), or equivalent. Install tappet in same
bore from where it was originally removed.

(2) Install push rods in same position as removed.

(3) Install rocker arm and bridge and pivot assem-
blies in same position as removed. Tighten capscrews
alternately, one turn at a time, to avoid damaging
bridge. Tighten with 19 foot-pounds (26 Nem) torque.

(4) Pour remaining EOS over entire valve train
mechanism.
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NOTE: Do not drain the EOS from the engine for at
least 1,000 miles (1 609 km) or until the next scheduled
oil change.

(5) Reseal and install cylinder head cover. Tighten
retaining screws with 50 inch-pounds (6 Nem) torque.

(6) Install intake manifold using replacement gas-
ket and end seals. Tighten manifold retaining screws
with 43 foot-pounds (58 Nem) torque.

(7) Install all pipes, hoses, linkage and wires dis-
connected from intake manifold.

TIMING CASE COVER

The timing case cover is die-cast aluminum. A crank-
shaft oil seal is used to prevent oil leakage at the vibra-
tion damper hub (fig. 1B-116). The oil seal may be
installed from either side of the timing case cover. It is
not necessary to remove the cover whenever oil seal
replacement is required.
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TIMING CASE
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Fig. 18-116 Timing Case Cover Assembly

A graduated timing degree scale cast in the cover is
used for ignition timing. A socket is also provided for
timing the ignition with a magnetic timing probe.

The engine oil pump, oil passages and coolant pas-
sages are incorporated within the timing case cover cast-
ing. The timing case cover casting is also used to mount
the fuel pump, distributor and water pump.

Removal

WARNING: If engine has been recently operated, use
care to prevent scalding by hot coolant. System is
pressurized. .

(1) Drain radiator and cylinder block.

NOTE: If coolant is reusable, drain into a clean
container.

(2) Disconnect radiator hoses and bypass hose.

(3) Remove all drive belts.

(4) Remove fan and hub assembly.

(5) If equipped with air conditioner, remove com-
pressor and bracket assembly from engine and move
aside. Do not disconnect air conditioner hoses.

(6) Remove alternator, alternator mounting
bracket and back idler pulley.

(7) Disconnect heater hose at water pump.

(8) Remove power steering pump and bracket as-
sembly, if equipped. Remove air pump and mounting
bracket as assembly. Do not disconnect power steering
pump hoses. '

(9) Remove distributor cap. Note rotor and housing
position. .

(10) Remove distributor.

(11) Remove fuel pump.

(12) Remove vibration damper pulley.

(13) Remove vibration damper using tool J-21791.

(14) Remove two front oil pan screws.

(15) Remove screws that secure timing case cover to
engine block.

NOTE: The cover retaining screws are of various
lengths and must be installed in the same location as
removed.

(16) Remove cover by pulling forward until clear of
locating dowel pins.

(17) Clean gasket contact surface of cover.

(18) Remove oil seal.

NOTE: Always replace the oil seal whenever the tim-
ing case cover i3 removed. Refer to Oil Seal Replacement
Jor procedure.

(1) Remove lower locating dowel pin from engine
block.

NOTE: The dowel pin is required for correct cover
alignment. Dowel must be installed after the cover is in
position.

(2) Use sharp knife or razor blade to cut both sides
of oil pan gasket flush with engine block.

(3) Apply Permatex No. 2, or equivalent, to both
sides of replacement timing case cover gasket. Install
gasket on timing case cover.

(4) Install replacement front oil pan seal to bottom
of timing case cover.

NOTE: There are two methods of sealing timing case
cover to oil pan where oil pan gaskets were cut off. If
replacement oil pan gaskets are used, perform step (5).
If room temperature vulcanizing (RTV) silicone is used,
perform step (6).

(5) If oil pan gaskets are used:
(a) Using original gasket pieces as guide, trim
replacement gaskets to correspond to amount cut off in
step (2) above.
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(b) Align tongues of replacement oil pan gasket
pieces with oil pan seal and cement into place on cover
(fig. 1B-117).
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Flg. 1B-117  Oll Pan Front Seal Installation

(c) Apply Permatex No. 2, or equivalent, to cut
off edges of original oil pan gaskets.

(d) Place timing case cover in position and in-
stall front oil pan screws.

(e) Tighten screws slowly and evenly until
cover aligns with upper locating dowel.

(f) Insert lower dowel through cover and drive
into corresponding hole in engine block.

(g) Install remaining cover retaining screws in
same location as removed. Tighten all screws with 25
foot-pounds (34 Nem) torque.

(h) Proceed to step (7).

(6) If RTV is used:

(a) Apply coating of RTV silicone 1/8-inch
(3.175 mm) thick on timing case cover flanges (fig. 1B-
117). Use Jeep Gasket-in-a-Tube, or equivalent. Flanges
must be clean and dry.

(b) Place cover in position. Align with top
dowel.

(c) Loosely install front cover retaining screws
in same locations as removed.

(d) Insert lower dowel through cover and drive
into corresponding hole in engine block.

(e) Install remaining cover retaining screws
and tighten all screws with 25 foot-pounds (34 Nem)
torque.

(f) Apply small bead of RTV to joint between
pan and cover and force into place with finger.

(g) Apply drop of Loctite, or equivalent, to oil
pan screws and tighten until snug. Do not over-tighten
because oil pan will distort.

(h) Proceed to step (7).

(7) Install vibration damper. Tighten retaining
screw with 90 foot-pounds (122 Nem) torque.

(8) Install damper pulley. Tighten retaining bolts
with 30 foot-pounds (41 Nem) torque.
(9) Install fuel pump.
(10) Install distributor with rotor and housing in
same position as it was prior to removal.
(11) Install distributor cap and connect heater hose.
(12) Install power steering pump, air pump and
mount bracket, if removed.
(13) Install alternator, alternator mounting bracket,
and back idler pulley assembly.
(14) Install air conditioner compressor and bracket
assembly, if removed.
(15) Install fan and hub assembly.
(16) Install all drive belts and adjust to specified
tension. Refer to Chapter 1C—Cooling Systems.
(17) Connect radiator hoses and bypass hose.
(18) Fill cooling system to specified level.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(19) Start engine and inspect for oil and coolant
leaks.

(20) Adjust initial ignition timing to specified de-
grees BTDC. Refer to Chapter 1A—General Service and
Diagnosis.

0il Seal Replacement

(1) Loosen all drive belts.

(2) Remove vibration damper pulley.

(3) Remove vibration damper screw and washer.

(4) Install damper screw in crankshaft to prevent
damper puller from damaging screw threads in
crankshaft.

(5) Remove vibration damper with Tool J-21791. Re-
move damper screw.

(6) Remove oil seal using Remover J-9256 (fig. 1B-
118).

Fig. 1B-118 Removing Timing Case Cover Ol Seal



(7) Wipe crankshaft sealing area clean.

(8) Apply Permatex No. 2, or equivalent, to outer
metal surface of replacement seal.

(9) Install seal using Installer Tool J-26562 (fig. 1B-
119).

Fig. 1B-119 Installing Timing Case Cover OIl Seal

(10) Apply light coating of engine oil to seal contact
surface of damper.

(11) Install damper, flat washer and screw. Tighten
with 90 foot-pounds (122 Nem) torque.

(12) Install pulley and belts. Adjust belts to specifi-
cations. Refer to Chapter 1C—Cooling Systems.

TIMING CHAIN

To ensure correct valve timing, install the timing
chain with the timing marks of the crankshaft and cam-
shaft sprockets correctly positioned.

Timing Chain Wear Measurement

(1) Remove timing case cover. Refer to Timing Case
Cover Removal for procedure.
(2) Rotate camshaft or crankshaft sprocket until all
slack is removed from right side of chain.
(3) Determine reference point for deflection meas-
urement according to following:
(a) Measure up from dowel on right side of en-
gine 3/4 inch (19 mm) and mark location (fig. 1B-120).
(b) Position straightedge across timing chain
from point at lowest root of camshaft sprocket to point
marked in step (a) above (fig. 1B-120).
(c) Grasp chain where straightedge dissects
chain and use as reference.
(d) Move chain inward toward centerline of en-
gine and mark engine block at point of maximum in-
ward chain deflection (fig. 1B-120).

RIGHT SIDE
OF ENGINE

ROOT OF

CAM SPROCKET {0 PUSH CHAIN
TOQTH P OUTWARD
(CPUSH CHAIN QO SCRIBE ON

INWARD SCRIBE BLOCK

A\

ON BLOCK )

DEFLECTION _
7/8 INCH MAX,

(22mm) 90623

Flg. 1B-120 Timing Chain Wear Measurement

(e) Move chain outward from centerline of en-
gine and mark engine block at point of maximum out-
ward chain deflection (fig. 1B-120).

(f) Measure distance between two marks to de-
termine total deflection.

(g) Replace chain assembly if deflection (wear)
exceeds 7/8 inch (22 mm). Refer to Timing Chain Re-
moval and Installation for procedure.

(h) Install timing case cover. Refer to Timing
Case Cover Installation for procedure.

Removal

(1) Remove vibration damper pulley, damper, tim-
ing case cover and gasket.

(2) Remove crankshaft oil slinger.

(3) Remove camshaft sprocket retaining screw and
washer.

(4) Remove distributor drive gear and fuel pump
eccentric (fig. 1B-112).

(5) Rotate crankshaft until zero timing mark on
crankshaft sprocket is closest to and on centerline with
zero timing mark on camshaft sprocket (fig. 1B-121).

(6) Remove crankshaft sprocket, camshaft sprocket
and timing chain as assembly.

Installation

(1) Assemble timing chain, crankshaft sprocket and
camshaft sprocket with timing marks positioned as de-
picted in figure 1B-121.

(2) Install chain and sprocket assembly on crank-
shaft and camshaft.

NOTE: Inustall the fuel pump eccentric with the
stamped word REAR facing the camshaft sprocket.
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Fig. 1B-121 Timing Chain and Sprocket Alignment

(3) Install fuel pump eccentric and distributor drive
gear.

(4) Install camshaft washer and retaining screw.
Tighten screw with 30 foot-pounds (41 Nem) torque.

(5) To verify correct installation of timing chain:

(a) Rotate crankshaft until timing mark on
camshaft sprocket is on horizontal line at 3 o’clock posi-
tion (fig. 1B-122).

(b) Beginning with pin directly adjacent to cam-
shaft sprocket timing mark, count number of pins down-
ward to timing mark on crankshaft sprocket.

(c) There must be 20 pins between these two
points. The crankshaft sprocket timing mark must be
between pins 20 and 21 (fig. 1B-122).

(6) Install crankshaft oil slinger.
(7) Remove original oil seal from timing case cover.
(8) Install replacement oil seal in timing case cover.
(9) Install timing case cover using replacement gas-
ket. Tighten retaining screws with 25 foot-pounds (34
Nem) torque.
(10) Install vibration damper and pulley.

Fig. 1B-122 Correct Timing Chain Installation Yerification

INTAKE AND EXHAUST MANIFOLDS

Intake Manifold

The cast iron intake manifold is designed to enclose
and seal the tappet area between the cylinder heads. A
one-piece metal gasket, used to seal the intake manifold
to the cylinder heads and block, also serves as an oil
splash baffle.

The intake manifold contains coolant passages, a
crankcase ventilator passage and an exhaust crossover
passage. Passages are also incorporated within the in-
take manifold for the Exhaust Gas Recirculation (EGR)
system.

Induction system passages distribute a uniform fuel
and air mixture to the combustion chamber of each
cylinder. The left side of the carburetor supplies the
fuel/air mixture through passages in the intake mani-
fold to numbers 1, 7, 4 and 6 cylinder intake ports. The
right side supplies numbers 3, 5, 2, and 8 cylinder intake
ports.
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Removal

WARNING: If engine has been recently operated, use
care to prevent sculding by hot coolant. System is
pressunized,

(1) Drain coolant from radiator and cylinder block.

NOTE: If coolant is reusable, drain into clean
container.

(2) Remove air cleaner assembly.
(3) Disconnect ignition wires.
(4) Remove ignition wire plastic separators from
cylinder head cover brackets.
(5) Disconnect radiator upper hose and bypass hose
from intake manifold.
(6) Disconnect and move aside wire from coolant
temperature gauge sending unit. :
(7) Disconnect ignition coil bracket and move coil
and bracket assembly aside.
(8) Disconnect heater hose from rear of manifold.
(9) Identify and disconnect all hoses, pipes and wire
connectors from carburetor assembly.
(10) Disconnect throttle and throttle valve linkage
from carburetor and intake manifold.
(11) Disconnect air hoses from air injection
manifolds.
(12) Disconnect diverter valve from air pump output
hose and move valve and air hoses aside.
(13) Remove carburetor.
(14) Remove intake manifold, metal gasket and end
seals.
(15) Clean gasket mating surfaces of engine block,
cylinder head and intake manifold.

Installation

NOTE: When installing replacement intake manifold,
transfer all components (i.e., EGR valve and back-pres-
sure sensor, EGR CTO valve, thermostat housing and
coolant temperature gauge sending unit) from original
manifold. Clean and tighten as required.

(1) Apply nonhardening sealer or RTV silicone seal-
ant such as Jeep Gasket-in-a-Tube, or equivalent, to
both sides of replacement manifold gasket.

(2) Position gasket by aligning locators at rear of
cylinder head. While holding rear of gasket in place,
align front locators.

(3) Install two end seals. Apply Permatex No. 2,
Jeep Gasket-in-a-Tube, or equivalent, to seal ends.

(4) Install intake manifold and retaining screws.
Ensure all screws are properly started before tight-
ening. Tighten with 43 foot-pounds (58 Nem) torque. -

(5) Install diverter valve and connect air pump out-
put hose.

(6) Connect air hoses to air injection manifolds.

(7) Identify and connect all disconnected hoses,
pipes, linkages and wires to intake manifold and
carburetor.

(8) Install ignition coil and bracket assembly.
(9) Connect radiator upper hose and bypass hose.
(10) Install ignition wire plastic separators on cylin-
der head cover brackets.
(11) Connect ignition wires.
(12) Install air cleaner assembly.
(13) Add coolant as necessary.

Exhaust Manifold

The swept-flow designed cast iron manifold provides
efficient removal of exhaust gases and minimizes back
pressure. The mating surface of the exhaust manifold
and the cylinder head are machined smooth to eliminate
the need for a gasket.

All eight-cylinder engines are equipped with an air
injection system and have air injection manifolds at-
tached at number 1, 3 and 5 exhaust ports of the left
exhaust manifold and numbers 2, 4, 6 and 8 of the right
exhaust manifold. Refer to Chapter 1IK—Exhaust Sys-
tems for description of the air injection system.

(1) Disconnect ignition wires.

(2) Disconnect air hose at injection manifold.

(3) Disconnect exhaust pipe at exhaust manifold.

(4) Remove exhaust manifold retaining screws.

(5) Separate exhaust manifold from cylinder head.

(6) Remove air injection manifold, fittings and
washers.

Installation

(1) Clean mating surfaces of exhaust manifold and
cylinder head. Do not nick or scratch.

(2) Install air injection manifold on exhaust
manifold.

CAUTION: The correct screws and washers must be
used to allow the manifold to expand and prevent
cracking.

(3) Install exhaust manifold and retaining screws.
Tighten two center screws with 25 foot-pounds (34 Nem)
torque. Tighten four outer screws with 15 foot-pounds
(20 Nem) torque.

(4) Connect exhaust pipe using replacement seal, if
required. Tighten nuts with 20 foot-pounds (27 Nem)
torque.

(5) Connect air hose to air injection manifold.

(6) Connect ignition wires.

CYLINDER HEADS AND COVERS
Cylinder Head Covers

The cylinder head covers are installed with a formed-
in-place RTV (room temperature vulcanizing) silicone
gasket.
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(1) Remove air cleaner assembly.
(2) Disconnect air hose from air injection manifold.
(3) Left side: By
(a) Disconnect power brake vacuum hose at in-
take manifold, if equipped.
(b) Disconnect throttle stop’ solenmd wire, if
eqmpped
- (4) Remove thermostatically controlled air cleaner
(TAC) hot air hose on right side.
(5) .Disconnect ignition wires and remove plastic
wire separator from cylinder head cover bracket.
(6) Remove retaining screws and washers. Strike
cover with rubber mallet to break loose from cylinder
head. Remove cover and gasket.

‘lnﬂtlllllun K

(1) Inspect for bent or. cracked cover and repair or
replace as required.. al

2) Thoroughly clean cylinder head cover and cylin-
der head gasket surface area.

NOTE: Eansure sealant is Jfresh (i.e., not stored for
longer than one year and storage area. temperature less
than 80°F (27°C)

*(3) Apply bead of Jeep Gasket-in-a-Tube, or equiva-
lent, to cylinder head and cylinder head cover gasket
surface area.

(4) Position cylinder head cover on engine.

(5) Install retaining screws and tlghten with 50
inch-pounds (6 Nem) torque

(6) Connect ignition wires and install plastic wire

_ separator on cylinder head cover bracket.

(7) Install TAC hot air hose.
(8) Leftside:
(a) Connect power brake vacuum hose at intake
manifold.
(b) Connect throttfe stop solenoid w wire.
(9) Connect air hose to air injection manifold.
(10) Install air cleaner assembly. '

. ; :
Removal _ { .

'WARNING: Use extreme cautign when engine is oper-

ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(1) Drain coolingsystem and cylinder block.

NOTE: If coolant is reuseable, drain into clean
container. .

(2) Remove ignition wires and saark pl

(3) Remove cylinder head cover and gas

(4) Remove bridge and pivot.sssemblie ;and rocker
arms. Alternately loosen capscreivls, ogle turn at a time,

to avoid damaging bridge. ;:f 2 T
(5) Remove push rods. -4-"' 2

NOTE: Retain rocker arms, brnges, pwots and push
rods in the same order as removed to faczhtate mstalla-
tion in original locations.

(6) Remove intake manifold.

(7) Disconnect exhaust manifold from l\ead It is
not necessary to remove exhaust pipe from manifold.

(8) Loosen all drive belts.

(9) Rightside:

(a)\If equipped with air conditioner, remove
compressor\, mounting bracket and battery negative
cable from cylinder head.

.(b) Disconnect alternator support brace from
cylmder head.

(10) Left side: Disconnect air pump and power steer-
ing mount bracket, if equipped, from cylinder head.

(11) Remove cylinder head retaining screws.

(12) Remove cylinder head and gasket.

<

Cleaning and Inspection

Thoroughly clean the gasket surfaces of the cylinder

head and block to remove all foreign material and gasket
cement. Remove carbon deposits from the ¢ombustion
chambers and the top of each piston. .

Use a straightedge and feeler gauge to determine the

flatness of the cylinder head and block mating surfaces.

Refer to Specifications for tolerances.

If the cylinder head is to be replaced and the original
valves reused, remove the valves and measure the stem
diameters.

NOTE: Service replacement heads have standard-size
valve guide bores. If valves with oversize stems from
original head are to be instglled in replacement head,
ream valve guide bores "to appropriate oversize
diameter.

If the original valves are used, remove"zill carbon
deposits and reface the valves as outlined within Valve

. Refacing. Install the valves in the cylinder head using
A replacement valve stem oil deflectors. If valves with
" oversize stems are used, oversize deflectors are also re-

quired. Transfer all components from the original head
that are not included with the replacement head.

lnshllltluu

NOTE: Wire brush the threads of screws prior to =
stallation. Unclean threads will affect the tightening
torque indications. Blow coolant from screw holes to
prevent trapping coolant.
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NOTE: The 360 CID engine uses an aluminum coated
laminated steel and asbestos gasket. Retightening head
bolts after engine has been operated is not necessary.

(1) Apply even coat of nonhardening sealing com-
pound to both sides of replacement head gasket.

NOTE: Do not apply sealing compound to head and
block surfaces. Do not allow sealer to enter cylinder
bores.

(2) Position gasket flush on block with stamped
word TOP facing upward.

(3) Install cylinder head over gasket.

(4) Tighten cylinder head capscrews evenly with 80
foot-pounds (108 Nem) torque following sequence out-
lined in figure 1B-123. Then repeat sequence and tighten
screws with 110 foot-pounds (149 Nem) torque.
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Fig. 1B-123  Cylinder Head Tightening Sequence

(5) Left side: connect air pump mount bracket and
power steering pump, if removed, to cylinder head.
(6) Right side:

(a) Connect alternator support bracket to cylin-
der head.

(b) Install air conditioner compressor mounting
bracket, if removed, and battery negative cable on cylin-
der head. '

(7) Adjust all drive belts to specified tension. Refer
to Chapter 1C—Cooling Systems.

(8) Install exhaust manifold and tighten retaining
screws with 25 foot-pounds (34 Nem) torque.

(9) Install intake manifold. Tighten retaining
serews with 43 foot-pounds (58 Nem) torque.

(10) Install all disconnected pipes, hoses, linkage and
wires.

(11) Install push rods, rocker arms and bridge and
pivot assemblies in original position. Loosely install cap-
screws through bridges. Tighten capscrews alternately,
one turn at a time, to avoid damaging bridges. Tighten
capscrews with 19 foot-pounds (26 Nem) torque.

(12) Reseal and install cylinder head cover. Tighten
retaining screws with 50 inch-pounds (6 Nem) torque.

(13) Install spark plugs and connect ignition wires.

(14) Fill cooling system to specified level.

LUBRICATION SYSTEM

Oil is pumped from the sump of the oil pan through a
pick-up tube and screen assembly to a horizontal oil
gallery located at the lower right side of the engine block
(fig. 1B-124). A passage in the timing case cover chan-
nels oil into the oil pump. Pressure is developed when oil
is driven between the gears and pump body.

The oil is forced from the pump through a passage in
the oil pump cover to the oil filter (fig. 1B-125).

The oil passes through the filtering element and on to
an outlet passage in the oil pump cover. From the oil
pump cover passage, the oil enters an adjoining passage
in the timing case cover and is channeled into a gallery
that extends up the left front of the cylinder block. This
gallery channels oil directly to the right main oil gallery,
which intersects with a short passage that channels oil
to the left main oil gallery.

The left and right main oil galleries extend the length
of the cylinder block. The left oil gallery channels oil to
each hydraulic tappet on the left bank. The right oil
gallery channels oil to each hydraulic tappet on the right
bank. In addition, passages extend down from the right
oil gallery to the five camshaft bearings and on to the
five upper main bearing inserts. The crankshaft is
drilled to allow oil to flow from each main journal to
adjacent connecting rod journals. A squirt hole in each
connecting rod bearing cap distributes oil to the cylinder
walls, pistons and piston pins as the crankshaft rotates.

A small passage within the front camshaft bearing
journal channels oil through the camshaft sprocket to
the timing case cover area where the case and sprockets
throw off oil to lubricate the distributor drive gear and
fuel pump eccentric (see insert, fig. 1B-124). The oil
returns to the oil pan by passing under the front main
bearing cap.

Oil for the rocker arm assemblies is metered through
the hydraulic valve tappets and routed through hollow
push rods to a hole in the corresponding rocker arm.
This oil lubricates the valve train, then returns to the oil
pan through channels at both ends of the cylinder head.

Oil Filter

A full flow oil filter mounted on the oil pump at the
lower right-hand side of the engine is accessible from
below the chassis.

A bypass valve in the filter mounting base provides a
safety factor in the event the filter should become inop-
erative as a result of restriction from sludge or foreign
material accumulation (fig. 1B-126). Oil Filter Remover
Tool J-22700 will facilitate removal.

Before installation, apply a thin film of oil to the filter
gasket. Do not use grease. Rotate filter until the gasket
contacts the seat of the filter base. Tighten by hand
only, following instructions on replacement filter. If in-
structions are not printed on filter, tighten filter until
gasket contacts seat and then tighten an additional 3/4
turn. Operate engine at fast idle and inspect for leaks.
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Flg. 1B-124 Lubrication System



}ENBINES. 18-85

OlL PUMP
CAVITY olL

FILTER QUTLET
(FILTERED OIL

TO CYLINDER
BLOCK)

)

. PRESSURE
ANTLLOCK @ RELEASE
PORT VALVE
(BYPASSES OIL INLET
TO PUMP
INLET
PASSAGE)

PUMP. %
OUTLET
(TooIL ANTI-LOCK
FILTER) RELEASE PORT
(BYPASSES OIL
THAT HAS BEEN @
TRAPPED BEHIND
POPPET VALVE
TO BLEED OFF)
PRESSURE
RELEASE
VALVE
ASSEMBLY
60266
Fig. 1B-125 0ll Pump Cover
01l Pump

The positive-displacement gear-type oil pump is
driven by the distributor shaft, which is driven by a gear
on the camshaft (fig. 1B-126). The pump is integral with
the timing case cover. A cavity in the cover forms the
body of the pump. A pressure relief valve regulates
maximum oil pressure.

Oil pump removal or replacement will not affect the
distributor timing because the distributor drive gear
will remain in mesh with the camshaft drive gear.

0ll Pressure Rellef Vaive

The oil pressure relief valve is not adjustable. The
spring tension is calibrated for 75 psi (517 kPa) max-
imum pressure.

In the relief position, the valve permits oil to bypass
through a passage in the pump cover to the inlet side of
the pump (fig. 1B-126).

Removal

(1) Remove retaining scre\;vs and separate oil pump
cover, gasket and oil filter as an assembly from pump
body (timing case cover).
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VALVE ASSEMBLY DRIVE SHAFT
AND GEAR
Q
OIL FILTER BYPASS
VALVE ASSEMBLY
OIL FILTER

OIL PUMP COVER

OIL FILTER ,
ADAPTER 41923

Fig. 18-126 .0l Pump and Filter Assambly

(2) Remove drive gear assembly and idler gear by
sliding them out of body.

(3) Remove oil pressure relief valve from pump
cover for cleaning by removing retaining cap and spring.
Clean cover thoroughly. Test operation of relief valve by
inserting poppet valve and determining if it slides back
and forth freely. If not, replace’ pump cover and poppet
valve.

@sar End Clearance Measursment

This measurement determines the distance between
the end of the pump gear and the pump cover. The ideal
clearance is as close as possible without binding gears.
The pump cover gasket is 0.009- to 0.011-inch (0.229 to
0.279 mm) thick. Symptoms of excessive pump clearance
are fair to good pressure when the oil is cold and low or
no pressure when the oil is hot.

Preferred Method:
(1) Place strip of Plastigage across full width of
each gear (fig. 1B-127). _
(2) Install pump cover and gasket. Tighten screws
with 55 inch-pounds (6 Nem) torque.
‘3
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PLASTIGAGE
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Fig. 18-127 0Il Pump Gear End Clearance
Measurement-—Plastigage Method

(3) Remove pump cover and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope. Correct clearance by
this method is 0.002 to 0.008 inch (0.002 preferred) [0.051
to 0.203 mm (0.051 mm preferred)].

Alternate Method:

(1) Place straightedge across gears and pump body.

(2) Select feeler gauge that will fit snugly but freely
between straightedge and pump body (fig. 1B-128). Cor-
rect clearance by this method is 0.004 to 0.008 inch (0.008
inch preferred) [0.102 to 0.203 mm (0.203 mm
preferred)].

FEELER

STRAIGHTEDGE

Fig. 1B-128 01l Pump Gear End Clsarance
Measurement—Fesler Gauge Mathod

NOTE: Ensure gears are up into body as far as possible
Jor measurement.

If gear end clearance is excessive, measure gear
length. If gear length is correct, install thinner gasket. If
gear length is incorrect, replace gears and idler shaft.

Gear Tooth-to-Body Clearance

(1) Insert feeler gauge between gear tooth and
pump body inner wall directly opposite point of gear
mesh. Select feeler gauge that fits snugly but can be
inserted freely (fig. 1B-129).

41940

Fig. 1B-129  Gear Tooth-to-Body Clearance Maasurement

(2) Rotate gears and measure clearance of each
tooth and body in this manner. Correct clearance is
0.0005 to 0.0025 inch (0.0005 inch preferred) or 0.013 to
0.064 mm (0.013 mm preferred).

(3) If gear tooth-to-body clearance is more than
specified, measure gear diameter with micrometer. If
gear diameter is correct and gear end clearance is cor-
rect and relief valve is functioning properly, replace
timing case cover. If gear diameter is incorrect, replace
gears and idler shaft.

NOTE: If the oil pump shaft or distributor drive shaft
s broken, inspect for loose otl pump gear-to-shaft fit or

worn front cover. Oversize pump shafts are not
available.

Installation

(1) Install oil pressure relief valve in pump cover
with spring and retaining cap.

(2) Install idler shaft, idler gear and drive gear
assembly.

NOTE: To ensure self-priming of the oil pump, fill
pump with petroleum jelly prior to the installation of
the oil pump cover. Do not use grease of any type.



(3) Install pump cover and oil filter assembly with
replacement gasket. Tighten retaining screws with 55
inch-pounds (6 Nem) torque.

0ll Pan
Removal

(1) Drain engine oil.

(2) Remove starter motor.

(3) On all vehicles, bend tabs down on dust shield, if
equipped with manual transmission.

(4) Remove oil pan attaching screws. Remove oil
pan.

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

(6) Thoroughly clean gasket surfaces of oil pan and
engine block. Remove all sludge and residue from oil pan
sump.

(1) Install replacement oil pan front seal for timing
case cover. Apply generous amount of Jeep Gasket-in-a-
Tube (RTV silicone sealant), or equivalent, to end tabs.

(2) Coat inside curved surface of replacement oil
pan rear seal with soap or RTV silicone sealant. Apply
generous amount of RTV silicone sealant to gasket con-
tacting surface of seal end tabs.

(3) Install seal in recess of rear main bearing cap,
ensuring it is fully seated.

(4) Apply RTV silicone sealant to oil pan contacting
surface of front and rear oil pan seals.

(5) Cement replacement oil pan side gaskets into
position on engine block. Apply generous amount of
RTV silicone sealant to gasket ends.

(6) Install oil pan. Tighten 1/4-20 oil pan screws
with 7 foot-pounds (9 Nem) torque and 5/16-18 oil pan
screws with 11 foot-pounds (15 Nem) torque.

(7) Tighten drain plug securely.

(8) Install starter motor and connect cable.

. (9) Fill crankcase to specified level with clean lube
oil.

01 Pressure Gauge

Refer to Chapter 1L—Engine Instrumentation for a
description of operation, diagnosis and replacement
procedure.

CONNECTING ROD AND PISTON ASSEMBLIES

Use the following procedures to service connecting
rods and pistons with the engine installed in the vehicle.
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Removal

(1) Remove cylinder head cover(s).

(2) Alternately loosen bridge and pivot assembly
capscrews one turn at a time to avoid damaging bridges.
Remove bridges, pivots and rocker arms.

(3) Remove push rods.

NOTE: Retain bridges, pivots, rocker arms and push
rods in same order as removed to factlitate installation
in original locations.

(4) Remove intake manifold assembly.

(5) Remove exhaust manifold(s). It is not necessary
to disconnect exhaust pipe from manifold.

(6) Remove cylinder head(s) and gasket(s).

(7) Position pistons, one at a time, near bottom of
stroke. Use ridge reamer to remove any ridge from top
end of cylinder walls.

(8) Drain engine oil.

(9) Remove oil pan.

(10) Remove connecting rod bearing caps and in-
serts. Retain in same order as removed.

NOTE: Connecting rods and caps are stamped with the
number of the associated cylinder.

(11) Remove connecting rod and piston assemblies
through top of cylinder bores. Ensure that connecting
rod bolts do not scratch connecting rod journals or cylin-
der walls. Short pieces of rubber hose slipped onto rod
bolts will provide protection during removal.

Installation

(1) Thoroughly clean cylinder bores. Apply light
film of clean engine oil to bores with clean, lint-free
cloth.

(2) Arrange spacing of piston ring gaps. Refer to
Piston Rings for procedure.

(8) Lubricate 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 cylin-
der bores. Ensure that connecting rod bolts do not
scratch connecting rod journals or cylinder walls. Short
lengths of rubber hose slipped over connecting rod bolts
will provide protection during installation.

NOTE: Squirt holes in connecting rods must face in-
ward (fig. 1B-130).

(5) Install connecting rod bearing caps and inserts
in original positions. Tighten retaining nuts with 33
foot-pounds (45 Nem) torque.

(6) Install engine oil pan using replacement gaskets
and seals. RN
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Fig. 1B-130 Rod Number and Squirt Hole Locatlon

(7) Install
gasket(s).

(8) Install push rods.

(9) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews through each bridge and
alternately tighten, one turn at a time, to avoid dam-
aging bridge. Tighten capscrews with 19 foot-pounds (26
Nem) torque.

(10) Install intake manifold gasket and manifold
assembly.

(11) Install exhaust manifold(s).

(12) Reseal and install cylinder head cover(s).

(13) Fill crankease with clean oil to specified level.

cylinder head(s) and replacement

WARNING: Use extreme caution when engine is oper-
ating. Do no stand in direct line with fun. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(14) Startengine inspect for leaks.

CONNECTING RODS

The connecting rods are malleable iron and are inde-
pendently balanced. The crankshaft end of the con-
necting rod incorporates a two-piece bearing insert. The
number stamped onto the removeable bearing cap and
onto the adjacent machined surface of the rod corre-
sponds to the associated cylinder (fig. 1B-130). The pis-
ton end of the rod is connected to the piston with a 2000
pound (8.9 kN) press-fitted piston pin.

Have the connecting rod alignment checked by a com-
petent machine shop whenever engine wear patterns or
damage indicates probable rod misalignment. Always
replace bent connecting rods.

Connecting Rod Side Clearance Measurement

(1) Rotate crankshaft to position where connecting
rod journal is at bottom of stroke.

(2) Insert snug fitting feeler gauge between con-
necting rods (fig. 1B-131).

Flg. 18-131

Connacting Rod Side Clearance Measurament

(3) Compare feeler gauge measurement to specified
clearance. Replace rods that are not within specifi-
cations.

Connecting Rod Bearings

The connecting rod bearings are precision-type steel-
backed aluminum alloy inserts. The connecting rod
bearing inserts are selectively fitted to their respective
journals to obtain the desired operating clearance. In
production, the select fit is obtained by using various
sized color coded bearing inserts as listed in the Bearing
Fitting Chart. The bearing color code appears on the
edge of the insert.

NOTE: Bearing size is not stamped on production
inserts.

The rod journal size is identified in production by a
color coded paint mark on the adjacent cheek or counter-
weight toward the flanged (rear) end of the crankshaft.
Refer to color codes listed in the Bearing Fitting Chart
to identify journal size and select the correct bearing
inserts to obtain correct clearances.

CAUTION: Never use a pair of bearing inserts that are
greater than 0.001-inch (0.025 mm) difference in size.

When required, different sized upper and lower bear-
ing inserts may be used as a pair. A standard size insert
is sometimes used in combination with a 0.001-inch
(0.025 mm) undersize insert to reduce clearance by
0.0005 inch or 1/2 thousandth of an inch (0.013 mm).
Example:

Insert Correct Incorrect

Upper Standard Standard

Lower 0.001-inch (0.025mm) | 0.002-inch (0.051mm)
undersize undersize

70242
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Connecting Rod Bearing Fitting Chart

Crankshaft Connecting Rod Journal

Bearing Color Code

Celor Code and Diameter in Inches
(Journal Size)

Upper Irsert Size

Lower [asert Size

Yellow —2.0955 to 2.0948
(53.2257 - 53,2079 mm) (Standard)

. (53.1901 - 53.1723 mm) (0.00I4 Undersize)
Red —2.0855 to 2.0848 Red
(52.9717 - 52.9535 mm) (0.010 Undersize)

Yellow — Standard

Orange —2.0948 to 2.094! Yellow — Standard Black —0.001-inch {0.025mm}Undersize
(63.2079 - 53,1901 mm) (0.0007 Undersize)
Black —2.094] to 2.0934 Black — 0.001%-Inch {0.0256mm)Undersize | Black —0.001-inch (0.025mm)Undersize

— 0.010-Inch (0.254mm)Undersize | Red

Yellow — Standard

—0.010-inch (0.254mm)Undersize

Service replacement bearing inserts are available in
pairs in the following sizes: standard, 0.001-inch (0.025
mm) undersize, 0.002-inch (0.051 mm) undersize, 0.010-
inch (0.254 mm) undersize and 0.012-inch (0.305 mm)
undersize. The size is stamped on the back of service
replacement inserts.

NOTE: The 0.002-inch (0.051 mm) and 0.012-inch (0.305
mm) undersize inserts are not used for production en-
gine assembly.

Removal

Use the following procedure to service connecting rod

bearings with the engine installed in the vehicle.

(1) Drain engine oil.

(2) Remove oil pan.

(3) Rotate crankshaft as required to position two
connecting rods at a time at bottom of their stroke.

(4) Remove bearing caps and lower inserts.

(5) Remove upper insert by rotating insert out of
connecting rod.

NOTE: Do not interchange bearing caps. Connecting
rod and corresponding cap are stamped with the associ-
ated cylinder number (fig. 1B-130). The numbers are
located on a machined surface opposite the squirt holes.

Inspection

(1) Clean inserts

(2) Inspect linings and backs of inserts for irregular
wear pattern. Note any scraping, stress cracks or dis-
tortion (fig. 1B-132). If bearing has spun in rod, replace
bearing and connecting rod and inspect crankshaft jour-
nal for scoring.

(3) Inspect for material imbedded in linings that
may indicate abnormal piston, timing gear, distributor
gear or oil pump gear wear. Figures 1B-133 and 1B-134
depict common score problems.

(4) Inspect fit of insert locking tab in rod cap. If
result of inspection indicates that insert tab may have
been pinched between rod and rod cap, replace upper
and lower bearing inserts.

60270
LOCKING TABS
UPPER
MATING EDGES

GROOVES
CAUSED BY

ROD BOLTS
SCRATCHING

JOURNAL
DURING
INSTALLATION

WEAR PATTERN-—
ALWAYS GREATER
ON UPPER INSERT

LOWER
INSERT

60757

Fig. 18-132 Cornecting Rod Bearing Inspection

LOWER INSERT

UPPER INSERT

60759
Flg. 1B-133 Scoring Caused by Insufficlent Lubricaticn

(5) Inspect contact area of locking tab. Abnormal
wear indicates bent tabs or improper installation of
inserts (fig. 1B-135).

(6) Replace bearing inserts that are damaged or
worn.



1B-90 ENGINES

60760

ABNORMAL CONTACT AREA
CAUSED BY LOCKING TABS NOT

BEING FULLY SEATED OR BENT
: 60758

Flg. 1B-135 Locking Tab Ingpection

Measuring Bearing Clearance with Plastigage

(1) Wipe bearing inserts and rod journal clean.

(2) Lubricate upper insert and install in rod.

(3) Place strip of Plastigage across full width of
lower insert at center of bearing cap. Lower insert must
be dry.

(4) Install bearing cap on connecting rod and
tighten retaining nuts with 33 foot-pounds (45 Nem)
torque.

NOTE: Do not rotate crankshaft. Plastigage will shift,
resulting in inaccurate indication. Plastigage must not
crumble. If brittle, obtain fresh stock.

(5) Remove bearing cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope (fig. 1B-136).

COMPRESSED
PLASTIGAGE

41907

Flg. 1B-136 Connecting Rod Bearing Clearance
Measurement with Plastigage

(6) If correct clearance is indicated, bearing fitting
is not necessary. Remove Plastigage from crankshaft
journal and bearing and proceed to Installation.

NOTE: Traces of Plastigage left on bearing surfaces
will dissolve in hot engine oil after engine is operating.

(7) If oil clearance exceeds specification, install
0.001-inch (0.025 mm) undersize bearing inserts and
measure clearance as described in steps (1) through (5)
above.

NOTE: The measured clearance with 0.001-inch (0.025
mm) undersize bearing inserts installed will determine
if a pair of 0.001-inch (0.025 mm) undersize inserts or
some other combination are needed to provide the cor-
rect clearance. For example, if the initial clearance was
0.003 inch (0.076 mm), 0.001-inch (0.025 mm) undersize
inserts will reduce the clearance by 0.001 inch (0.025
mm). The oil clearance will be 0.002 inch (0.051 mm) and
within specification. A combination of a 0.002-inch
(0.051 mm) undersize insert and a 0.001-inch (0.025 mm)
undersize insert will reduce the clearance an additional
0.0005 inch (0.013 mm). The oil clearance unll then be
0.0015 inch (0.038 mm).

CAUTION: Never use a combination of inserts that
differ more than one bearing size as a pair. For example,
do not use a standard upper and a 0.002-inch (0.051 mm)
undersize lower insert.

(8) If oil clearance exceeds specification when 0.002-
inch (0.051 mm) undersize inserts are installed, measure
diameter of connecting rod journal with micrometer. If
journal diameter is correct, inside diameter of con-
necting rod is incorrect and rod must be replaced.

Measuring Connecting Rod Journal with Micrometer
NOTE: If the journal diameter does not conform to the

spectfication, it may have been ground 0.010-inch (0.25}
mm) or more undersize.
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If journal diameter is incorrect, replace crankshaft or
grind journal to accept the appropriate undersized bear-
ing insert pair.

(1) Wipe connecting rod journal clean.

(2) Use micrometer to measure journal diameter at
two locations 90 degrees apart at each end of journal.
Note difference between maximum and minimum
diameters.

(3) Refer to Specifications for maximum allowable
taper and out-of-roundness. If any rod journal dimen-
sion is not within specification, replace crankshaft or
recondition crankshaft journals and fit with appropriate
undersize bearing inserts.

(4) Compare largest diameter measurement with
journal diameters listed in Bearing Fitting Chart.

(5) Select bearing insert pair required to provide
specified bearing clearance.

NOTE: Always measure cleurance with Plastigage af-
ter installing replacement bearing inserts. Also, meas-
ure the clearance of each journal after installing a
crankshaft kit (crankshaft supplied with bearings).

Installation

CAUTION: Use care when rotating the crankshaft
with bearing caps removed. Ensure the connecting rod
bolts do not accidentally come in contact with the rod
journals and scratch the surface finish, which can cause
bearing failure. Short pieces of rubber hose slipped over
the rod bolts will provide protection during installation.

(1) Rotate crankshaft to position connecting rod
journal at bottom of stroke.

(2) Lubricate bearing surface of each insert with
clean engine oil.

(3) Install bearing inserts, cap and retaining nuts.
Tighten with 33 foot-pounds (45 Nem) torque.

(4) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely.

(5) Fill crankecase to specified level with clean en-
gine lube oil.

PISTONS

The pistons used with all eight-cylinder engines are
aluminum alloy Autothermic pistons. They are steel
reinforced for strength and to control expansion.

The pistons are cam-ground and are elliptical in
shape. The ring belt area contains three piston rings:
two compression rings and one oil control ring located
above the piston pin.

The piston pin boss is offset from the piston centerline
so that it is nearer the thrust side of the piston. This
minimizes piston slap.

To ensure correct installation of the pistons in the
bore, two notches are cast in the top perimeter of the
pistons. The notches must face forward when installed
(fig. 1B-137).

NOTCHES MUST
FACE FORWARD

Fig. 1B-137 Installing Piston Assembly Into Cylinder Bore

Piston Measurements

Micromater Mathod

(1) Use inside micrometer to measure cylinder bore
inside diameter at location 2 5/16 inches (59 mm) below
top of bore and crosswise to’block.

(2) Measure outside diameter of piston.

NOTE: Pistons are cam ground and must be measured
at a right angle (90 degrees) to piston pin at centerline of
pin (fig. 1B-138).

(3) Difference between cylinder bore diameter and
piston diameter dimensions is piston-to-bore clearance.
Refer to Specifications.

Feeler Gaugs Method

(1) Remove rings from piston.

(2) Insert long 0.0005-inch (0.013 mm) feeler gauge
into cylinder bore.

(3) Insert piston (top first) into cylinder bore along-
side feeler gauge. With entire piston inserted in cylinder
bore, piston should not bind against feeler gauge.

(4) Repeat steps (2) and (3) above with long 0.002-
inch (0.051 mm) feeler gauge. Piston should bind.

If the piston binds on the 0.0005-inch (0.013 mm) feel-
er gauge, either the piston is too large or the cylinder
bore is too small. If the piston does not bind on the 0.002-
inch (0.051 mm) feeler gauge, the piston may be en-
larged by knurling or shot-peening. Replace any piston
that is 0.004-inch (0.102 mm) or more undersize.
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- " Fig. 1B-138  Piston Measurements
Piston-Rings

. The top compression ring is constructed of moly-filled
iron. The second compression ring is constructed of cast-
iron. The oil control ring has a three-piece steel design.

Ring Measuremenis

CAUTION: Do not remove metal from grooves or
lands. This will change ring groove clearances and will
destroy ring-to-land seating.

~ (1) Clean carbon deposits from all ring grooves. En-

sure oil drain openings in oil ring grooves and pin boss
are open.

(2) Measure ring side clearance with correct size
feeler gauge that fits snugly between ring land and ring.
Slide ring around groove. It must slide freely around
circumference of groove (fig. 1B-139). Refer to Specifica-
tions for correct ring side clearance.

(3) Place ring in cylinder bore. Use inverted piston
to push rmg down near lower end of ring travel area.
Measure ring gap (clearance) with feeler gauge fitted
snugly "in ring opening (fig. 1B-140). Refer to
Specifications.

' NOTE: Insert each compression ring (not oil control
rings) in its respective cylinder bore and measure end
gap.

Fig. 1B-138 Ring Side Clearance Measursment

" Instalistion

NOTE: Ensure top and bottom compression rings are -

installed properly. Ideally, ring gaps should be spaced
180 degrees from each other. Correct ring gap spacing is
depicted in figure 1B-141.

(1) Install oil control rings according to instructions
in package. Roll upper and lower rails into place thhout
use of tool (fig. 1B- 142)

Fig. 18-140 Compression Ring Gap Measurement

131 12

3
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TOP COMPRESSION RING

BOTTOM
COMPRESSION RING

TOP OIL
CONTROL RAIL

OIL RAIL
EXPANDER

BOTTOM OIL
CONTROL RAIL

IMAGINARY
LINE THROUGH
CENTER

OF PISTON
SKIRT

IMAGINARY LINE
PARALLEL
TO PISTON PIN

RING GAP POSITION MAY
VARY % 20° FROM
POSITION ILLUSTRATED

80124

Fig. 1B-141 Ring Gap Spacing

60122

Flg. 1B-142 Installing OIl Control Ring Upper and Lower Ralls

(2) Install bottom compression ring using ring in-
staller to expand ring around piston (fig. 1B-143).

NOTE: Eunsure top and bottom compression rings are
installed with top side up. Figure 1B-14} tllustrates typi-
cal ring marks that indicate the top side of the ring.

RING
INSTALLER

AJ41914

Fig. 1B-143  Comprassion Ring Installation

& 0K 7

AJ4a1913

Flg. 1B-144 Typlcal Compression Ring Marks

(3) Install top compression ring using ring installer
to expand ring around piston (fig. 1B-143).

Piston Pins

The piston pins are pressed into the rods with 2000
pounds force (8900 N) and do not require a retaining
device.

Removal

(1) Using Piston Pin Remover Tool J-21872 and ar-
bor press, place piston on Remover Support Tool J-
21872-1 (fig. 1B-145).

(2) Use Piloted Driver Tool J-21872-3 to press pin
completely out of piston and connecting rod. Note posi-
tion of pin through gauge window of remover support
tool.

Pln Fitting

(1) Inspect piston and connecting rod bores for
nicks and burrs. Replace rod and piston if necessary.

NOTE: Never rense a piston pin after it has been
pressed in and out of a connecting rod.

(2) With pin removed from piston and connecting
rod, clean and dry piston pin bores.
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Flg. 18-145 Piston Pin Removal and Installation

(3) Position piston so that pin bore is in vertical
position. Insert replacement pin in bore. At room tem-
perature, replacement pin should slide completely
- through piston bore without forcing.

(4) Replace piston if pin jams in bore.

(1) Position piston and connecting rod so that piston
notches will face forward and rod squirt hole will face
inward when assembly is installed in engine.

(2) Place Pin Pilot Tool J-21872-2 through piston
and connecting rod pin bores (fig. 1B-145).

(3) Place pin pilot, piston and connecting rod on
Support Tool J-21872-1.

(4) Insert piston pin into piston pin bore and into
connecting rod pin bore.

) (5) Insert Piloted Driver Tool J-21872-3 into piston
pin.

(6) Use arbor press to press piston pin through con-
necting rod and piston bores until pin pilot indexes with
mark on support.

NOTE: The piston pin requires 2000 pounds force (8900
N) for installation. If insufficient force is required to
press piston pin into commecting rod, or if rod slides
along pin, replace connecting rod.

(7) Remove piston and connecting rod assembly
from press. Pin should be centered in rod £1/32 inch
(0.787 mm).

CRANKSHAFT

The crankshaft is counterweighted and balanced inde-
pendently. The associated components for the crank-
shaft are also individually balanced, then the complete
assembly is balanced as a unit. Service replacement
vibration dampers, crankshafts, flywheels, drive plates
and torque converters may be replaced without re-
balancing the entire assembly.

The crankshaft has five main bearing journals and
four connecting rod bearing journals. The end thrust is
controlled by the No. 3 main bearing.

The rear main bearing oil seal is shielded from expo-
sure to excessive oil by a slinger that is machined in-
tegral with the crankshaft.

Replace crankshafts that are damaged or worn be-
yond feasible reconditioning. Use the procedures out-
lined within Cylinder Block to remove and install a
crankshaft.

NOTE: Scribe mark the torque converter and drive
plate prior to crankshaft removal. Install in the same
position during assembly.

Crankshaft End Play Measurement

Crankshaft end play is controlled by the No. 3 main
bearing, which is flanged for this purpose.
(1) Attach dial indicator to crankcase adjacent to
No. 8 main bearing.
(2) Set dial indicator stem on face of adjacent
counterweight (fig. 1B-146).
(3) Pry crankshaft fore and aft.
(4) Note dial indicator. End play is difference be-
tween high and low measurements. Refer to
Speciﬁcations
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Fig. 1B-146 Crankshaft End Play Measurement
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(5) If end play is not within specification, inspect
crankshaft thrust faces for wear. If no wear is apparent,
replace No. 3 (thrust) main bearing inserts and measure
end play. If end play. is not within specification, replace
crankshaft.

NOTE: When installing the No. 3 (thrust) main bearing
inserts, pry the crankshaft fore and aft to align the
thrust faces of the bearing inserts before final
tightening.

Crankshaft Main Bearings

The main bearing inserts are steel-backed aluminum-
tin lined. Optional bearing inserts are available with
overplated copper-lead linings. The main bearing caps
are numbered 1 through 5, front to rear, with an arrow
to indicate the forward position. The upper main bear-
ing insert surfaces are grooved. The lower insert sur-
faces are smooth.

Each bearing insert pair is selectively fitted to its
respective journal to obtain the desired operating oil
clearance. In production, the select fit is obtained by
using various-sized color-coded main bearing inserts as
listed in the Main Bearing Fitting Chart. The bearing
color code appears on the edge of the insert.

NOTE: The bearing size is not stamped on production
inserts.

The main bearing journal diameter is identified in
production 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 that
identifies the rear main journal diameter is on the
crankshaft rear flange.

Refer to the Main Bearing Fitting Chart to select the
proper bearing inserts to obtain the specified bearing
clearance. The correct clearance is 0.0015 to 0.0020 inch
(0.038 to 0.051 mm) for No. 1 through No. 4 main bear-
ings and 0.0025 to 0.0030 inch (0.064 to 0.076 mm) for the
rear main bearing. )

ENGINES
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When required, use different sized upper and lower
bearing inserts as a pair. Use a standard size upper
insert in combination with a 0.001-inch (0.025 mm) un-
dersize lower insert to reduce the clearance by 0.0005
inch or 1/2 thousandth of an inch (0.013 mm).
Example:

Insert Incorrect Correct
Upper Standard Standard
Lower 0.002-inch (0.051 mm){0.001-inch {(0.025 mm})
undersize undersize
70242

NOTE: When installing upper and lower inserts having
different sizes, install undersize inserts either all on the
top (upper) or all on the bottom (lower). Never use bear-
ing inserts in combination with greater than 0.001-inch
(0.025 mm) difference in size.

Service replacement main bearing inserts are avail-
able as pairs in the following sizes: standard, 0.001-inch
(0.025 mm) undersize, 0.002-inch (0.051 mm) undersize,
0.010-inch (0.254 mm) undersize, and 0.012-inch (0.305
mm) undersize. The bearing size is stamped on the back
of service replacement inserts.

NOTE: The 0.012-inch (0.305 mm) undersize insert is
not used for production engine assembly.

Removal

The following procedure can be used when the engine
is installed in the vehicle.

(1) Drain engine oil and remove oil pan.

(2) Remove main bearing cap and lower insert.

(3) Remove lower insert from bearing cap.

(4) Remove upper insert by loosening all other bear-
ing caps and inserting tool fabricated from cotter pin
approximately 1/2-inch (14 mm) into crankshaft oil
hole. Fabricate cotter pin as depicted in figure 1B-147.

Main Bearing Fitting Chart

(69.8220-69.8093mm)(Standard)
(69.8093-69.7966mm){0.0005 Undersize)

Black -~2,7479 t0 2,.7474 Black
(69.7966-69.7838mm){0.001 Undersize)

Green —2.7474 to 2.7469 Black
(69.7839-69.7712mm)(0.0015 Undersize)

Red —-2.7389 to 2.7384 Red

(69.5680-69.5553mm){0.010 Undersize)

Crankshaft Main Bearing Journal Bearing Color Code
Color Code and Diameter in
Inches {(mm) Upper Insert Size Lower Insert Size
Yellow —2.7489 to 2.7484 Yellow —Standard Yellow —Standard

Orange —2.7484 to 2.7479 Yellow ~—Standard
0.001-inch (0.025mm) Undersize | Black
0.001-inch (0.025mm) Undersize | Green  0.002-inch(0.051mm) Undersize

0.010-inch {0.254mm) Undersize { Red

Black  0.001-inch(0.025mm) Undersize

0.001-inch{0.025mm) Undersize

0.010-inch{0.254mm) Undersize

60273
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BEND HEAD TO FOLLOW
CONTOUR OF JOURNAL

7/64-INCH COTTER PIN

60763

Flg. 1B-147 Fabricated Upper Maln Bearing Ingert Removal Tool

(5) With cotter pin in place, rotate crankshaft so
*that upper bearing insert is rotated in direction of its
locking tab.

(6) Remove remaining bearings in same manner as
outlined above.

Ingpaction

(1) Wipe inserts clean and inspect for abnormal
wear patterns and for metal or other foreign material
imbedded in lining. Normal main bearing insert wear
patterns are illustrated in figure 1B-148.

UPPER
INSERT

NO WEAR IN
THIS AREA

OW AREA
IN BEARING
LINING

INSERT

HEAVIER WEAR
PATTERN ON
LOWER INSERT

60762

Fig. 1B-148 Normal Maln Bearing Insert Wear Patterns

NOTE: If any of the crankshaft journals are scored,
remove the engine for crankshaft repair.

(2) Inspect back of inserts for fractures, scrapings
or irregular wear patterns.

(3) Inspect upper insert locking tabs for damage.

(4) Replace all damaged or worn bearing inserts.

Measuring Main Bearing Clearance with Plastigage (Crankshaft Installed)

(1) Support weight of crankshaft with jack placed
under counterweight adjacent to journal being
measured.

NOTE: Measure clearance of one bearing at a time.
ALL other bearing caps must remain tightened.

(2) Remove main bearing cap and lower insert.

(3) Wipe insert and exposed portion of crankshaft
journal clean.

(4) Place strip of Plastigage across full width of
bearing insert.

NOTE: Plastigage must not crumble. If brittle, obtain
Sfresh stock.

(5) Install bearing cap and tighten retaining screws
with 100 foot-pounds (136 Nem) torque.

NOTE: Do not rotate crankshaft. Plastigage will shift,
resulting in inaccurate indication.

(6) Remove bearing cap and determine amount of
clearance by measuring width of compressed Plastigage
with scale on Plastigage envelope. Correct clearance is
0.0015 to 0.0020 inch (0.038 to 0.051 mm) for No. 1
through No. 4 main bearings and 0.0025 to 0.003 inch
(0.064 to 0.076 mm) for rear main bearing (fig. 1B-149).

SCALE

COMPRESSED

PLASTIGAGE 41917

Flg. 1B-149 Measuring Main Bearing Clearance with Plastigage

NOTE: The compressed Plastigage should maintain
the same size across the entire width of the insert. If the
size varies, this may indicate either a tapered journal or
Soreign material trapped behind the insert.

(7) If correct clearance is indicated, bearing replace-
ment is not necessary. Remove Plastigage from crank-
shaft and insert. Proceed to Installation.

NOTE: Small pieces of Plastignge may remain on in-
sert or journal surfaces. If so, they will dissolve in hot
engine oil when the engine is operated.



(8) If oil clearance exceeds specification, install pair
of 0.001-inch (0.025 mm) undersize bearing inserts and
measure clearance as described in steps (3) through (6)
above.

(9) Clearance measured with 0.001-inch (0.025 mm)
undersize inserts installed will determine if pair of
0.001-inch (0.025 mm) undersize inserts or some other
size combination will provide correct clearance. For ex-
ample, if clearance was 0.0035-inch (0.089 mm) origi-
nally, a pair of 0.001-inch (0.025 mm) undersize inserts
will reduce clearance by 0.001 inch (0.025 mm). Qil clear-
ance will be 0.0025 inch (0.064 mm) and within specifica-
tion. Combination of 0.002-inch (0.051 mm) undersize
insert and 0.001-inch (0.025 mm) undersize insert will
reduce this clearance additional 0.0005 inch (0.013 mm)
and oil clearance will be 0.002 inch (0.051 mm).

CAUTION: Never use a combination of inserts that
have a difference of more than one bearing size. For
example, do not use a standard upper and 0.002-inch
(0.051 mm) undersize lower insert.

(10) If oil clearance exceeds specification with pair of
0.002-inch (0.051 mm) undersize inserts, measure crank-
shaft journal diameter with micrometer. Refer to Speci-
fications. If journal diameter is correct, crankshaft bore
in cylinder block may be misaligned, which requires
cylinder block replacement. If journal diameter is in-
correct, replace or grind crankshaft to standard
undersize.

Installation

(1) Lubricate journal contact surface of each insert
with clean engine oil.

(2) Loosen all main bearing caps.

(3) Install main bearing upper insert(s).

(4) Install main bearing cap(s) and lower insert(s).
Tighten retaining screws evenly with 100 foot-pounds
(136 Nem) torque in steps of 30, 60, 90 and 100 foot-
pounds (41, 81, 122 and 136 Nem) torque. Rotate crank-
shaft after each tightening step to determine if it rotates
freely. If it does not rotate freely, examine inserts for
proper installation and size.

(5) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely. '

(6) Fill crankcase to specified level with clean lube
oil.

Measuring Main Bearing Journals with Micrometer (Crankshaft
Removed)

(1) Wipe main bearing journals clean.

(2) Measure each journal diameter with microme-
ter. Note difference between maximum and minimum
diameters of each journal.

(3) Refer to Specifications for maximum allowable
taper and out-of-roundness.
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(4) Compare measured largest diameter dimensions
with journal diameter dimensions listed in Main Bear-
ing Fitting Chart.

(5) Select insert pairs that will provide specified
bearing clearance. Correct clearance is 0.0015 to 0.0020
inch (0.038 to 0.051 mm) for No. 1 through No. 4 main
bearings and 0.0025 to 0.0030 inch (0.064 to 0.076 mm)
for rear main bearing.

Rear Main Bearing Oll Seal

The rear main bearing oil seal consists of a two-piece
neoprene single lip seal. Correct installation of the seal
is required for leak-free engine operation.

Removal

(1) Drain engine oil.

(2) Remove starter motor.

(3) Remove oil pan.

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

(5) Remove oil pan side gaskets.

(6) Thoroughly clean gasket mating surfaces of oil
pan and engine block. Remove all sludge and residue
from oil pan sump.

(7) Remove rear main bearing cap.

(8) Remove and discard lower seal.

NOTE: To ensure leak-free operation, always replace
the upper and lower seal halves as a pair.

(9) Clean main bearing cap thoroughly to remove
all sealer.
(10) Loosen all remaining main bearing capscrews.
(11) Use brass drift and hammer to tap upper seal
half until sufficient portion of seal is protruding to per-
mit pulling seal out completely.

Instailation

(1) Wipe crankshaft seal surface area clean and ap-
ply light film of oil.

(2) Coat block contact surface area of replacement
upper seal half with soap and lip of seal with clean

engine oil (fig. 1B-150).

(3) Insert upper seal half into engine block.

NOTE: The lip of the seal must face the front of the
engine.

(4) Coat both sides of replacement lower seal half
end tabs with Jeep Gasket-in-a-Tube (RTV silicone), or
equivalent. Do not apply sealer to lip of seal.

(5) Coat outer curved surface of lower seal half with
soap and lip of seal with clean engine oil.

(6) Insert seal into cap recess and seat firmly.

(7) Apply Jeep Gasket-in-a-Tube (RTV silicone), or

equivalent, to both chamfered edges of rear main bear-

ing cap.
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l.lQl.J,lD
SOAP ON
E:\'I’GINE OIL ON OQUTSIDE

RTV SILICONE SEALANT
ON TOP AND BOTTOM
OF BOTH SIDES OF SEAL

NS

RTV SILICONE
SEALANT ON
CHAMFERED EDGES
RTV
SILICONE
SEALANT
ON CHAMFERED
EDGES
41904

Fig. 18-150 Rear Main 01l Seal Installaticn

CAUTION: Do not apply sealer to the cylinder block
mating surface of the rear main cap because bearing
clearance could be affected.

(8) Tighten all main bearing capscrews with 100
foot-pounds (136 Nem) torque.
(9) Install oil pan using replacement gaskets and
seals. Tighten drain plug securely.
(10) Install starter motor.

(11) Fill crankcase to specified level with clean en-
gine lube oil.

VIBRATION DAMPER AND PULLEY

The vibration damper is balanced independently and
then rebalanced as part of the complete crankshaft
assembly.

Do not attempt to duplicate original vibration
damper balance holes when installing a service re-
placement damper. The vibration damper is not repair-
able and is serviced only as a complete assembly.

(1) Loosen damper retaining screw.

(2) Loosen alternator drive belt.

(3) Loosen air conditioner compressor drive belt, if
equipped, and move aside.

(4) Loosen power steering pump drive belt, if equip-
ped, and move aside.

(5) Remove damper pulley retaining bolts. Remove
damper pulley from damper.

(6) Remove damper retaining screw and washer
and loosely install screw to prevent damage to screw
threads when removal tool is used. :

(7) Use Vibration Damper Removal Tool J-21791 to
remove damper from crankshaft (fig. 1B-151).

S
@x\ %\ A

O _\

60125

Flg. 1B-151 Vibration Damper Removal

(1) Polish damper hub with crocus cloth to prevent
seal damage.

(2) Apply light film of engine oil to seal contact
surface area of damper.

(3) Align key slot in damper hub with crankshaft
key way.

(4) Position damper on end of crankshaft.

(5) Lubricate screw threads and washer with engine
oil.

(6) Install damper retaining screw and washer and
tighten with 90 foot-pounds (122 Nem) torque.

NOTE: If crankshaft turns before specified torque is
attained, proceed with belt installation. With belts in-
stalled, tighten damper retaining screw with 90 foot-
pounds (122 Nem) torque.

(7) Install damper pulley and retaining bolts.
Tighten bolts with 30 foot-pounds (41 Nem) torque.
(8) Install drive belts and adjust to specified ten-

_ sion. Refer to Chapter 1C—Cooling Systems.

FLYWHEEL/DRIVE PLATE AND RING GEAR ASSEMBLY

The ring gear can be removed only from engines used
with manual transmissions. With automatic transmis-
sions, the ring gear is welded to and balanced as part of
the drive plate and is not removeable.
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Ring Gear Replacement—Manuval Transmission (Flywhsel
Removed)

(1) Place flywheei on arbor press with steel blocks
equally spaced around perimeter and under ring gear.
(2) Press flywheel down through ring gear.

NOTE: The ring gear can also be removed by breaking
it with a chisel

3) Apply heat to expand inside perimeter of re-
placement ring gear.
(4) Press replacement ring gear onto flywheel

NOTE: The flywheel is balanced as an individual com-
ponent and also as part of the crankshaft assembly. Do
not attempt to duplicate original flywheel balance holes
when installing a service replacement.

CYLINDER BLOCK

Disassembly

(1) Drain engine oil.

(2) Remove engine assembly from vehicle as out-
lined in Engine Removal.

(3) Use engine stand to support engine assembly.

(4) Remove distributor.

(5) Remove cylinder head covers and gaskets.

(6) Remove bridge and pivot assemblies and rocker
arms. Alternately loosen capscrews, one turn at a time,
to avoid damaging bridge.

(7) Remove push rods.

NOTE: Retain bridges, pivots, rocker arms, push rods
and tappets in cylinder sets to facilitate installation in
(8) Remove intake manifold assembly.
{9) Remove valve tappets.

(10) Remove cylinder heads and gaskets.

(11) Position pistons, one at a time, near bottom of
stroke. Use ridge reamer to remove ridge, if any, from
top end of cylinder walls.

(12) Loosen all drive belts. Remove power steering
pump, air pump and air conditioner compressor, if
equipped.

(13) Remove damper pulley and vibration damper.

(14) Remove timing case cover.

(15) Remove oil pan.

(16) Remove camshaft.

(17) Remove connecting rod bearing caps and inserts
and retain in same order as removed.

NOTE: Connecting rods and caps are stamped with the
number of the associated cylinder.

(18) Remove connecting rod and piston assemblies
through top of cylinder bores. Ensure that connecting

rod bolts do not scratch connecting rod journals or cylin-
der walls. Short pieces of rubber hose slipped over rod
bolts will provide protection during removal.

(19) Remove oil pickup tube and screen assembly.

(20) Remove main bearing caps and inserts.

(21) Remove crankshaft.

Cylinder Bore Reconditionlng |

Cylinder Bare Measuremest

Use a bore gauge to measure the cylinder bores (fig.
1B-152). If a bore gauge is not available, use an inside
micrometer.

g /,f’_ BORE
Ak GAUGE
F

80304

Flg. 18-152 Measuring Cyliader Bore with Bere Bouge

(1) Measure cylinder bore crosswise to block near
top of bore. Repeat measurement at bottom of bore.

(2) Determine taper by subtracting smaller dimen-
sion from larger dimension.

(3) Turn measuring device 120° and repeat step (1).
Then turn another 120° and repeat measurements.

(4) Determine out-of-roundness by comparing dif-
ference between measurements taken 120° apart.

If the cylinder taper does not exceed 0.005 inch (0.127
mm) and the out-of-roundness does not exceed 0.003
inch (0.076 mm), true the cylinder bore by honing. If the
cylinder taper or out-of-round condition exceeds these
limits, bore and then hone cylinder for an oversize
piston.
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Resarfacing Cyllader Bore

CAUTION: Do not use rigid type hones to remove cyl-
inder glaze. A slight amount of taper always exists in
cylinder walls after the engine has been in service for a

period of time.

(1) Use expanding hone to true cylinder bore and to
remove glaze for faster ring seating. Move hone up and
down at sufficient speed to produce uniform 60° angle
crosshatch pattern on the cylinder walls. Do not use
more than ten strokes per cylinder. A stroke is one
down-and-up motion.

CAUTION: Protect engine bearings and lubrication
system from abrasives.

(2) Scrub cylinder bores clean with solution of hot
water and detergent.

(3) Immediately apply light engine oil to cylinder
walls. Wipe with clean, lint-free cloth. ‘

NOTE: If crankshaft is not removed from block, cover
connecting rod journals with clean cloths during clean-
ing operation.

Asssmbly

(1) Install and lubricate upper main bearing inserts
and rear main upper seal half. Lubricate seal lip.

(2) Install crankshaft.

(3) Install main bearing caps and inserts. If replace-
ment bearings are installed, measure each bearing clear-
ance with Plastigage.

(4) Install replacement oil pickup tube and screen
assembly. Do not attempt to install original pickup tube.
Ensure plastic button is inserted in bottom of replace-
ment screen.

(5) Install camshaft.

(6) Position piston rings on pistons. Refer to Piston
Rings for procedure.

(7) Lubricate piston and ring surfaces with clean
engine oil.

(8) Use piston ring compressor tool to install con-
necting rod and piston assemblies through top of cylin-
der bores. Ensure that connecting rod bolts do not

scratch connecting rod journals or cylinder walls. Short
lengths of rubber hose slipped over connecting rod bolts
will provide protection during installation.

(9) Install connecting rod bearing caps and inserts
in same location as removed. Tighten nuts with 33 foot-
pounds (45 Nem) torque.

(10) Install camshaft and crankshaft sprockets and
timing chain as an assembly.

(11) Install timing case cover and gaskets. Refer to
Timing Case Cover for procedure.

(12) Install engine oil pan using replacement gaskets
and seals. Tighten drain plug securely.

(13) Install vibration damper and damper pulley.

(14) Install cylinder heads with replacement gaskets.

(15) Install valve tappets.

(16) Install intake manifold with replacement
gasket.

(17) Install push rods.

(18) Install rocker arms and bridge and pivot assem-
blies. Loosely install capscrews through each bridge and
then alternately tighten capscrews, one turn at a time,
to avoid damaging bridge. Tighten capscrews with 19
foot-pounds (26 Nem) torque.

(19) Turn crankshaft to position No. 1 piston at TDC
on compression stroke.

(20) Reseal and install cylinder head covers.

(21) Install power steering pump, air pump and air
conditioner compressor.

(22) Install distributor.

(a) Point rotor at No. 1 spark . plug firing
position.

(b) Turn oil pump drive shaft with long screw
driver to engage with distributor shaft.

(c) With rotor pointing at No. 1 spark plug fir-
ing position, rotate distributor housing counter-
clockwise until leading edge of trigger wheel segment is
aligned with center of sensor. Tighten distributor hold-
down clamp.

NOTE: When engine is installed and operating, check
ignition timing as outlined in Chapter 11—General
Service and Diagnosis.

(23) Remove engine from stand.

(24) Install engine assembly as outlined in Engine
Installation.

......
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Bore ......cii it
Stroke . ... ....... 0. .
Displacement . . . ...........

CompressionRatio . . ... ......

Compression Pressure
Maximum Variation Between
Cylinders, . . ...........

Taxable Horsepower . . ... .. .o
Fuel

Camshaft
Fuel Pump Eccentric Diameter. . .
Tappet Clearance
EndPlay . .........
BearingClearance . . ........

Bearing Journal Diameter
No.t .. ... inennnn
No.2.............
No.3 . ...oiiiiieiiinns
No.4 ..........
No.S .........cievn
Maximum Base Circle Runout . . .

Cam Lobe Lift

Intake Valve Timing
Opens. . . ...cootienrannn
Closes. . . ... vivvnnn

Exhaust Valve Timing
Opens. . . ..o eiiinnennn
Closes. ..... Ceee s .

-------------

ValveOverlap . . . ........ .
Intake Duration. . . ... . e e e
Exhaust Duration

...........

Connecting Rods
Total Weight (Less Bearings) . . . .
Total Length (Center-to-Center) . .
BearingClearance . . ........

SideClearance . . . . ........
Maximum Twist . . ... ......

Maximum 8end

...........
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SPECIFICATIONS

Eight-Cylinder Engine Specifications

(usa) (METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
4.08 103.63
3.4 87.38
360 cu. in, 6 liter
8.25:1

120-140 psi (min) 827-1034 kPa

30 psi 206 kPa
53.27 39.72 kW
unleaded
2.182-2.192 55.423-55.677

2ero lash (hydraulic tappaets)
Zero (engine operating)

0.001-0.003

0.0254-0.0762

(0.0017-0.0020 (0.0432-0.0508

preferred)

2.1195-2.1205
2.0895-2.0905
2.0595-2.0605
2.0295-2,0305
1.9895-2.0005
0.001

0.266

prefarred)

53.835-53.861
63.073-563.099
52.311-52.337
51.549-61,575
50.787-50.813
0.0254

6.7564

14.75°8TDC
68.75°BTDC

§6.75°BBDC
26.75°ATDC

41.50°
263.50°
263.50°

681-689 grams

5.873-5.877
0.001-0.003
(0.06020-0.0025
prefaerred)

0.006-0.018

0.0005

per inch

0.001
per inch

149.17-149.28
0.03-0.08
{0.051-0.064
prefarred)
0.15-0.46
0.013
per 25.4 mm
0.03
per 25.4 mm

Crankshaft
End Play
Main Bearing Journal Diameter

No.1,2,3.4
Rear Main

...............

...........

.............

Main Bearing Journal Width
No. 1
No. 2
No.3 ......0cvii
No.4 . ........cvvvn
NO.5 ... i v i iiein e

Main Bearing Clearance
No.1,2,3,4

.................

.................

Connecting Rod Journal Diameter . .
Connecting Rod Journal Width . . . .

Connecting Rod Bearing
Clearance . . . . .. v v v v v oo

Maximum Taper (All Journals). . .
Maximum Out-of-Round
(All Journals)

Cylinder Block
Deck Height

DeckClesrance . . ... ........

.............

Maximum Cylinder Taper
Maximum Cylinder Out-of-Round
Tappet Bore Diameter

Cylinder Block Flatness

Cylinder Head

Combustion Chamber Volume
Valve Arrangement . . . ... ...
Valve Guide |0 {Integral)
Vaive Stem-to-Guide Clearance . .
Intake Valve Seat Angle
Exhaust Valve Seat Angle
Valve Seat Width
Valve Seat Runout
Cylinder Head Flatness . . . .. ..
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(USA)

Inches

Unless
Otherwise
Specified

0.003-0.008

(METRIC)
Millimeters
Unless
Otherwise
Specified

0.08-0.20

2.7474-2.7489 69.784-69.822
2,7464-2.7479 69.759-69.797

1.2635-1.2695
1.246-1.248
1.273-1.275
1.246-1.248
1.215-1.217

0.001.0.003
(0.0017-0.0020
preferred)

0.002-0.004
(0.0025-0.003

preferred)
2.0934-2.0955
1.998-2.004

0.001-0.003
(0.0020-0.0025
preferred)
0.0005

0.0005

9.205-8.211

0.0145
{below block)
0.005
0.003
0.9055-0.9065
0.001/1-
0.002/6
0.008 {max)

32.093-32.250
31.66-31.70
32.33-32.39
31.65-31.70
30.86-30.91

0.03-0.08
{0.04-0.05
preferred)

0.05-0.10
(0.06-0.08
preferred)

53.172-563.266
50.75-50.90

0.03-0.08
{0.051-0.064
preferred)
0.013

0.013

233.81-233.96

0.368
{below block)
0.13
0.08
22.999-23.025
0.03/25-
0.05/152
0.20 (max)

58.62-61.62 cc

El-1E-EI-E
0.3735-0.3745 0.487-9.512
0.001-0.003 0.03-0.08
30°
44.5°

0.040-0.C60 1.0 162
0.0025 (max) 0.064 (max)
0.001/1- 0.03/25-
0.002/6 0.05/152
0.008 (max) 0.20 (max)
GO271A
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Lubrication System
Engine Oil Capacity . . . . .....

Normal Operating Pressure . . . . .

Qil Pressure Relief. . . ... ....
Gear-t0-Body Clearance

Gear End Ctearance, Feeler Gauge . .
Gear End Clearance, Plastigage . . .

Pistons
Weight (Less Pin)

Piston Pin Bore CL-to-Piston Top. . .
Piston-to-Bore Clearance. . .. ... .

Piston Ring Gap Clearance
No.1andNo.2...........

.........

No. 1

.................
.................

..............

Eight-Cylinder Engine Specifications (Continued)

(USA) (METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
4 quarts 3.8 liters
(add 1 quart (add 0.9 liters
with filter with filter
change) change)
13 psi at 90 kPa at
600 rpm 600 rpm
37-75 psi 255-517 kPa
at 1600+ rpm  at 1600+ rpm
75 psi {max} 517 kPa (max)
0.0005-0.0025 0.013-0.064
(0.0005 (0.013
preferred) preferred)
0.004-0.008 0.010-0.2
(0.009 (0.10
preferred) preferred)
0.002-0.008
{0.002
preferred)

1.32-1.33 Ibs. 601-805 grams

1.599-1.603 40.62-40.72
0.0012-0.0020 0.030-0.051
(0.0016 (0.041
preferred) preferred)
0.010-0.020 0.25-0.51
(0.010-0.012 (0.25-0.305
preferred) preferred)
0.015-0.045 0.38-1.14
(0.010-0.020 (0.25-0.51
preferred) preferred)
0.0015-0.003 0.038-0.076
{0.0015 {0.038
preferred) preferred)
0.0015-0.0035 0.038-0.089
(0.0015 (0.038
preferred) preferred)
0.000-0.007 0.000-0.18

Piston Ring Groove Heaight
No.tandNo.2 ...........
QilControl . . . . ....0vvuu

Piston Ring Groove Diameter
No.1andNo.2...........
QilControl . . . ...........

Piston Pin Diameter

..........

Piston Pin Bore Diameter . . ... ..
Piston-to-Pin Clearance . . . .. ..

Piston Pin-to-Connecting Rod Fit. . .

Rocker Arms, Push Rods, and Tappets
Rocker Arm Ratio. . . ... e
PushRodLength ..........
Push Rod Diameter . . ... .. ..
Hydraulic Tappet Diameter . . .
Tappet-to-Bore Clearance. . . . . .

Valves
Valve Length

(Tip-to-Gauge Dim. Line) .. ..
Valve Stem Diameter . . . ... ..

Intake Vaive Head Diameter. . . . . .
Intake Valve Face Angle . ... ..

Exhaust Valve Head Diameter. . . . .
Exhaust Valve Face Angle . . . . .

Valve Springs
Freelength . ............
Spring Tension
ValveClosed . . . ........

VaiveOpen. . . .........

Inside Diameter (AIl} . .. ... ..

(UsA) (METRIC)
Inches Millimeters
Unless Unless
Otherwise Otherwise
Specified Specified
0.0795-0.0805 2.019-2.045
0.1880-0.1895 4.775-4.813
3.624-3629 92.05-92.18
3.624-3.635 92.05-92.33
0.9308-0.9313 23.649-23.655
0.9288-0.9298 23.592-23.617
0.0003-0.0005 0.008-0.013
(0.605 (0.013
preferred) preferred)
loose loose
2000 1bf 8900 N
Press-Fit Press-Fit
1.6:1
7.780-7.810 197.87-198.37
0.312-0.315 7.93-8.00

0.8040-0.9045 22.962-22.974
0.001-0.0025  0.025-0.064

4.7895-4.8045 121.653-122.034

0.3715-0.3725 9.436-9.462
0.001-0.003 0.03-0.08
2.020-2.030 51.31-51.56
290
1.675-1.685 42.55-42.80
440
1.99 50.55
64-72 Ibf 282-317 N
at 1.786 at 45.36
202-220 1bf 889-968 N
at 1.356 at 34.44
0.948-0.968 24.08-24.59
602718

m
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Torque Specifications

Sarvice Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightenad item,

iz USA (ft-Ibs) Metric (N-m)

Service Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque

™
ﬁﬁh
™
™
™
fia
™
Piza)
P Air Injection Tube-to-Manifold . . . . . ........................... 38 3045 52 41-61
Air Pump-to-Bracket Pivot Screw . . . . . . ... .. ... . 20 15-22 27 20-30
P Air Pump Brackets-to-Engine—-AC Compressor or Pedestals . . . . . ... ........ 25 18.28 34 24-38
Air Pump Adjusting Strap-to-Pump . . . . .. .. ... ... 20 15-22 27 20-30
P Alternator Pivot Boltor Nut . . . .. ... ..., ... ... 28 20-35 38 2747
Alternator Adjusting Bolt . . . . . ... .. ... 18 1520 24 20-27
™ Alternator Mounting Bracket Bolt-to-Engine . . ...................... 28 23-30 38 3141
Alternator Pivot Mounting Bolt-to-Head . . . .. ... ... ................ 33 30-35 45 41-47
P Block Heater Nut, T-Screw Type . . . .. ... ..................c..... 20 in-lbs 17-26 in-lbs 2 23
Camshaft Gear Retainer Screw . . . . . . . . .. . i e 30 25-35 41 3447
™ Carburetor Adapter-to-Manifold Screws—2V . . .. ... ... ... ... ... ..... 14 12:15 19 16-20
Carburetor Holddown Nuts . . . . .. .. .. .. ... ... .. . 14 12-15 19 16-20
™ Connecting Rod,BOIt NUTS . . . . . . . .. . .0ttt et e e 33 30-35 45 4147
Crankshaft Pulley-to-Damper . . ... ................ ... 0. 23 18-28 3 . 24-38
P Cylinder Head CapsCrews . . . . . . . .. oo v v v v i it et e e i e 1o, 100-120 . 149 136-163
Cylinder Head COVer SCreWS . . . . . . . ot vttt et e e e 50 in-Ibs 42.58 in-ibs 6 5-7
e Distributor Clamp Serew . . . .. .. ... ... ... .. .. ... . . i, 20 18-24 18 14-24
Drive Plate-t0-CONVErter SCrew . . . . . . . v vt vttt ittt e et e e e 22 20-25 30 27-34
™ EGR Valve-to-Manifold. . . .. ... ... ... .. . e 13 918 18 12-24
Exhaust Manifold Screws
i [N - b2 L 25 20-30 34 2741
Lo 7T 7Y . 3 15 12-18 20 16-24
™ Exhaust Pipe-to-Manifold Nuts . . . ... ........ ... ... .. ... .. ... .. 20 15-25 27 20-34
: Fanand Hub Assembly Bolts . . . . . ... ... ... ... ... ... ... iiu.no.. 18 12-25 24 16-34
™ Flywheel or Drive Plate-to-Crankshaft . . .. ... ... .................. 105 95-115 142 129-156
Front Support Cushion Bracket-to-Block Serew . . . ... ... ... .......... 35 2540 47 34-54
™ Front Support Cushion-to-Bracket-to-Frame. . . .. .. .................. 37 3045 50 4161
Fuel PUMP SCreWS . . . . . .o it e e e e e e e e 16 13-19 22 18-26
™ idler Pulley Bearing Shaft-to-Bracket NUt . . . . . .. ... ..t v nennann... 33 28-38 45 3852
Idler Pulley Bracket-to-Front Cover NUT . . . . . . . . ... it it i e it i nne 7 49 9 5-12
™ Intake Manifold Screws . . . . . . . . . . . . .. e e e e 43 3747 58 50-64
Main Bearing Capscrews. . . . . . . . . . i ittt e e e e e 100 90-105 136 122142
i Ol PUMP COVer SCIBWS . . . . . . . o v et et et e e e e e e e e e 85 in-ibs 45-65 in-lbs 6 5-7
Oil Pan Screws
1/8inch - 20 . . . . . o e e e e e e e e e e e e e e 7 59 9 7-12
™ BBINCh =18 - o v v o oo o 1 913 15 1218
™ Oil Pressure Release Valve Cap . . . . . . ... ...t i ittt it 28 22.35 38 3047
Power Steering Pump Adapter SCrew . . . . . . . . . . .t e e e 23 18-28 31 24-38
Power Steering Pump Bracket Screw . . . . . .. . ... e e 43 3747 58 50-64
™ Power Steering Pump Mounting Screw . . . . . ... .. L L Lo e 28 25-35 38 3447
P Rear Crossmember-to-Side SillNut . . . . ... ... ... ... ... ... ... c... 30 20-35 1 2747
Rear Insulator Bracket-to-Trans. Screw . . . ... ... .. ittt 33 27-38 45 3762
™ Rear Support Insulator-to-Bracket Nut . . . . ... ...............c0... 48 40-55 65 54-75
Rear Support Cushion-to-Crossmember Screw Nut . . . . . ... ... .......... 18 12-25 24 16-34
™ Rocker Arm CapsCrew . . . . . . . . o it it e e e e e e e e e 19 16-26 26 22-35
SPANK PlUGS .« . o vt e e e e e e 28 2233 38 3045
P Starter Motor-to-Converter Flywheel HousingScrews . . . . . .. ... ......... 18 13-25 24 18-34
Thermostat HOUSING SCrew . . . . . . . . o i it ittt e e e 13 10-18 18 14-24
™ Throttle Valve Rod Adjusting Screw . . . . . .. .. ... .t 40 in-bs 30-50 in-ibs 5 36
Timing Case Cover-to-BIOCK . . . . . . o ittt it i e e e 25 18-33 34 2445
P Vibration Damper Screw (Lubricated) . . . .. .. ... ... ... ... .. ... ..., 90 80-100 122 108-136
Water PUMP SCrews . . . . . . . .t it ittt e et e e e e e e e e e e 48 in-lbs 40-55 in-lbs -] 56
@M
Py
i)
™
™
™
ﬂﬁ
(T
P

All Torque values given in foot-pounds and newton-meters with dry fits unless otherwise specified.
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Chapter A of this manual for any torque specifications not listed above.
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Eight-Cylinder Engine
Firing Order

@ ® @ ®

Tools
Four-Cylinder Engine

J-21054-1

HANDLE (CAMSHAFT BUSHING
REMOVER AND INSTALLER)
(USE WITH J-21473-1)

J-5569
PISTON RING
COMPRESSOR
{4 INCH)

]

J-5830
VALVE GUIDE

ARNUNDU sz

TIMING COVER SEAL

J-24086 ALIGNER AND INSTALLER
BT-7612
PISTON PIN
TOOL
re——_ t
—_—
J-22794 J-22330
AIR LINE ADAPTER VALVE SEAL INSTALLER
AND TESTER
J-5892-1
VALVE SPRING
COMPRESSOR

J-3049 w
VALVE LIFTER

BT 32147341 REMOVER J-4160
CAMSHAFT BUSHING HYDRAULIC VALVE LIFTER
ADAPTER REMOVER & INSTALLER PLUNGER REMOVER
ADAPTER (USE WITH
J-21054-1)

504288



ENGINES 1B-105

Six- and Eight-Cylinder Engine

3 W

4225341
VALVE SPRING
REMOVER AND J-21791
INSTALLER VIBRATION DAMPER
REMOVER ! e
“ ﬂ (o]
J 218','25 45 ?5790
- TIMING CASE COVER -
PISTON PIN REMOVER AND INSTALLER ;| SEAL INSTALLER HYDRAULIC VALVE LIFTER TESTER

DIAL INDICATOR
CLAMP AND ROD

J-6042-1,4,5
J—-5959-4 VALVE GUIDE REAMERS

J-26562
OIL SEAL INSTALLER

ey L = /ﬂ"‘\
/

\
—_— : RS
J-8520 = J—8056
DIAL INDICATOR SET J—22700 VALVE AND CLUTCH
(0-1INCH .001 INCH GRADUATION) OIL FILTER WRENCH SPRING TESTER

o e ==

SCREW, TIMING CASE
COVER CRANKSHAFT
SEAL INSTALLER

J4-21882
OIL PUMP INLET

TUBE INSTALLER
1.22248 PART OF TOOL J-9163 @
TIMING CASE COVER
ALIGNMENT TOOL AND ) —
SEALINSTLLLER J4-5601 Bt J-9256 TIMING CASE COVER
PISTON RING 1.22794 OIL SEAL REMOVER

COMPRESSOR 3-3/4" AIR LINE ADAPTER

J-6042-1,4,5
VALVE GUIDE
REAMER SET TOOL J-22534-1 TOOL TOoOL
VALVE SPRING REMOVER J-22534.4 J-22534.5
= — —,q AND INSTALLATION TOOL
J-21791 VIBRATION ‘
DAMPER REMOVER J-21884 HYDRAULIC VALVE TAPPET J-22534 VALVE SPRING REMOVER AND INSTALLATION TOOL

REMOVER AND INSTALLER
90197
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GENERAL

The cooling system regulates engine operating tem-
perature by allowing the engine to reach normal oper-
ating temperature as soon as possible, maintaining
normal operating temperature and preventing over-
heating (figs. 1C-1, 1C-2 and 1C-3). The cooling system
also provides a means of heating the passenger com-
partment and cooling the automatic transmission fluid.

The cooling system is pressurized and uses a centri-
fugal water pump to circulate coolant throughout the
system.

COOLING SYSTEM OPERATION

For four- and six-cylinder engines (with the engine
operating), the belt-driven water pump forces coolant
into the front of the cylinder block (adjacent to number
one cylinder) where water jackets route it around all the
cylinders. The coolant then passes upwards through
holes in the cylinder head gasket into the cylinder head
to cool the valve seats and valves. The coolant exits at
the front of the cylinder head into the thermostat hous-
ing. If the coolant temperature is below 195°F (90°C),
the thermostat is closed and all coolant flows to the
front and through the intake manifold to assist fuel
vaporization. Coolant flows out the rear of the intake
manifold to the heater valve and (if open) to the heater
core. The coolant returns to the water pump from either
the heater core or heater valve (if closed) to be
recirculated.

Below 195°F (90°C) coolant does not flow through the
thermostat but flows to the front and through the intake

manifold. Above 195°F (90°C) part of the coolant flows
through the thermostat to the radiator and returns to
the pump inlet from the bottom of the radiator.

Heat from the coolant is used to warm the intake
manifold and assist fuel vaporization.

NOTE: The exhaust gas recirculating coolant temper-
wture override (EGR CTO) valve and vacuum advance
CTO valve sensors are in contact with engine coolant.

For eight-cylinder engines, coolant is forced from the
center of the engine timing case cover through side out-
lets into both banks of the cylinder block. It flows
through the water jackets around all eylinders and up
through holes in the cylinder block and head gaskets
into the eylinder heads to cool the valve seats and valves.
Coolant then flows through the cylinder heads to pas-
sages at the front of the heads and through the intake
manifold to the thermostat. In the right cylinder head,
coolant is forced into an intake manifold passage at the
rear corner and out to the heater valve and heater core,
through the heater core (if the valve is open), and back to
the water pump. Below 195°F (91°C), the thermostat is
closed and coolant flows out the bypass port through the
hose to the water pump, where it is recirculated.

For all engines, the recirculation cycle continues until
the coolant temperature reaches the thermostat calibra-
tion temperature and the thermostat begins to open. A
portion of coolant then flows to the radiator inlet taak,
through the cooling tubes and into the outlet tank. The
radiator fan and vehicle motion cause air to flow past
the cooling fins to remove heat from the coolant. As the



1C-2 COOLING SYSTEMS

HOSE

(THERMOSTAT HOUSING
TO INTAKE MANIFOLD)

\W@

LOWER
RADIATOR
HOSE

RADIATOR

HOUSING COVER 3
THERMOST AT

GASKET E;

PPER RADIATOR

THERMOSTAT
nousmc
nos
(FROM HEATER)
GASKET
WATER PUMP
BIMETALLIC
COIL SPRING VISCOUS DRIVE
FAN (HEAVY DUTY COOLING
SYSTEM ONLY)

$0828A

Fig. 1C-1 Four-Cylinder Engine Caciing System Components

coolant flows through the outlet tank, it passes the auto-
matic transmission fluid cooler, if equipped, and cools
the automatic transmission fluid. Coolant is then drawn
through the lower radiator hose into the water pump
inlet to restart the cycle.

As the thermostat continues to open, it allows more
coolant flow to the radiator. When it reaches its max-
imum open position, maximum coolant flows through
the radiator.

Heat causes the coolant to expand and increase the
system pressure, which raises the boiling point of the
coolant. The pressure cap maintains a pressure of 12 to
15 psi (42.7 to 103.4 kPa). At 15 psi (103.4 kPa), the relief
valve in the cap allows pressurized coolant to escape

through the filler neck overflow tube to the coolant
recovery system bottle or to the road.

NOTE: Immediately after shutdown, the engine enters
a condition known as “heat soak.” This is when the
coolant is no longer circulating but engine temperature
is still high. If the coolant temperature rises above the
boiling point, expansion and pressure may force some
coolant out of the radiator overflow tube. Normal engine
operation will not usually cause this to happen.

As engine temperature drops, the coolant loses heat
and contracts, forming a partial vacuum in the system.
The radiator cap vacuum valve allows air (via atmos-
pheric pressure) to enter the system to equalize the
pressure.
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Fig. 1C-2  Six-Cylinder Engine Cooling System Components

During operation, the coolant temperature is detected
by the temperature sending unit. The sending unit elec-
trical resistance varies as temperature changes, causing
the coolant temperature gauge to indicate accordingly.

The sender responds to temperature changes and,
with high torque engine operation or on hot days, the
coolant will be hotter and the gauge will indicate a
higher engine temperature. Unless the gauge pointer
moves past the high end of the band or coolant loss
occurs, this is normal.

COOLANT

The coolant is a mixture of low mineral content water
and ethylene glycol-based antifreeze. The addition of
antifreeze to water alters several physical character-
istics of water that are important to cooling system
performance. The freezing point is lowered, the boiling
point is raised and tendencies for corrosion and foaming
are reduced. The lowered freezing point protects the
engine and cooling system components from damage
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Fig. 1C-3  Eight-Cylinder Englne Cooling System Componants

caused by the expansion of water as it freezes. The
raised boiling point contributes to more efficient heat
transfer. Reduced corrosion and reduced foaming per-
mit unobstructed coolant flow for more efficient cooling.
During “heat-soak” conditions after engine shutdown,
the higher boiling point helps prevent coolant loss be-
cause of boilover. The higher boiling point also helps
minimize damage caused by cavitation.

NOTE: Cavitation is the formation of a partial vacuum
by moving a solid body (pump impeller) swiftly through
a liquid (coolant). The vacuum reduces the boiling point
of the liquid and allows the formation of vapor bubbles,
which burst when contacting a hard surface. If enough
bubbles burst in a localized area, metal can be eroded,
causing leakage.
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COOLING SYSTEMS 1C-5

Vehicles manufactured at Toledo have an antifreeze
concentration (50 percent) that protects against freezing
down to -34°F (-36.6° C).

Coolant Level

Maintain the coolant level with a mixture of ethylene
glycol-based antifreeze and low mineral content water.

CAUTION: The antifreeze mixture should always be
maintained to satisfy local climatic requirements, or 50
percent, whichever is greater. Maximum protection
against freezing is provided with a 68 percent antifreeze
mixture, which prevents freezing down to -90°F (-68°C).
A higher percentage will freeze at a warmer temper-
ature. For example, 100 percent antifreeze freezes at
-8°F (-22°C). In addition, « higher percentage of anti-
Jreeze can cause the engine to overheat because the
specific heat of untifreeze is lower than that of water.
The antifreeze concentration MUST ALWAYS be a min-
tmum of 50 percent, year-round and in all climates. If
the percentage is lower, engine parts may be eroded by
cavitation.

CAUTION: Do not use coolant additives that are
clatmed to improve engine cooling.

Coolant Level—Without Coolant Recovery

For four-cylinder engines, the coolant level when cold
should be maintained 1 to 1-1/4 inches (25 to 32 mm)
below the rear edge of the radiator filler neck sealing
surface. When the engine is at normal operating temper-
ature, the coolant level should be 174 to 1/2 inch (6 to 13
mm) below the sealing surface.

For six- and eight-cylinder engines the coolant level
when cold should be 1-1/2 to 2 inches (38 to 51 mm)
below the rear of the radiator filler neck sealing surface,
and at normal operating temperature it should be 1/2 to
1 inch (13 to 25 mm) below this surface.

WARNING: With the engine hot and removing the
radiator cap, coolant can spray out and scald hands,
body and face. If necessary to check the level, allow the
engine to idle for a few moments. Use a heavy rag or
towel wrapped over the cap and turn the cap slowly to
the first notch to relieve the pressure, then push down to
disengage the locking tabs and remove the cap. If the
engine is overheated, operate it above curb idle speed for
a few moments with the hood up, then shut the engine
Off and let it cool 15 minutes before removing the cap.
Pressure can also be reduced during cooldown by spray-
ing the radiator with cool water.

Coolant Level—With Coolant Recovery

The coolant level in the recovery bottle should be
checked only with the engine at normal operating tem-
perature. It should be between the FULL and ADD
marks on the coolant recovery bottle.

NOTE: Do not add coolant unless level is below the
ADD mark with the engine at mormal operating
temperature.

When adding coolant during normal maintenance,
add only to the recovery bottle, not to the radiator.

NOTE: Remove the radiator cap only for testing or
when refilling the system after service. Removing the
cap unnecessarily can cause loss of coolant and allow air
to enter the system, which produces corrosion.

Draining Coolant

NOTE: DO NOT WASTE reusable coolant. If solution
is clean and is being drained only to service the engine or
cooling system, drain coolant into a clean container for
reuse.

WARNING: DO NOT remove block drain plugs or
loosen radiator draincock with the system hot and under
pressure because serious burns from coolant can occur.

NOTE: If equipped with a coolant recovery system, do
not remove the radiator cap when draining coolant from
the recovery bottle. Open the radiator draincock and
when the bottle is empty, remove the radiator cap. The
coolunt need not be removed from the bottle unless the
system s being refilled with a fresh mixture.

Drain the coolant from the radiator by loosening the
draincock on the bottom tank. :

On four-cylinder engines, drain the cylinder block by
removing the drain plug at the left-rear of the cylinder
block.

On six-cylinder engines, drain the coolant from the
cylinder block by removing the two drain plugs located
on the left side of the block (plugs may have been re-
placed by one or two CTO valves).

On eight-cylinder engines, drain the coolant from the
cylinder block by removing the centrally located plugs
on each side of the block.

Replacing Coolant

Before filling, tighten radiator draincock and all cylin-
der block drain plugs. Add the proper mixture of coolant
to satisfy local climatic requirements for freeze and
cooling protection.

CAUTION: The antifreeze concentration must always
be a minimum of 50 percent, year-round and in all
climates. If the percentage is lower, engine parts may be
eroded by cavitation.

Fill the radiator to the correct coolant level. On ve-
hicles with a coolant recovery system, fill the radiator to
the top and install the radiator cap. Add sufficient cool-
ant to the recovery bottle to raise the level to the FULL
mark.
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After refilling the system or when air pockets are
suspected, purge the cooling system of excess air.

Purging Air from Cooling System

Trapped air will hamper or stop coolant flow, or cause
burping of engine coolant out of the radiator overflow
tube.

Move the heater control to the HEAT position and the
heater temperature control to the full WARM or HIGH
position.

On vehicles without a coolant recovery system, purge
air by operating the engine (with a properly filled cool-
ing system) with the radiator cap off until coolant has
completely circulated throughout the engine, or until
normal operating temperature is attained. Add coolant
if necessary, and install radiator cap.

On vehicles with a coolant recovery system, fill the
system with coolant and operate the engine with all
coolant caps in place. After coolant has reached normal
operating temperature, shut engine off and allow to
cool. Add coolant to recovery bottle as necessary.

NOTE: This procedure may have to be repeated several
times to maintain the correct coolant level at normal
operating temperature.

NOTE: With some models, it may be necessary to re-
move a heater hose to provide an escape for trapped air
when filling the system.

Coolant Freezing Point Test

Check coolant freezing point, or freeze protection,
with an antifreeze hydrometer to determine protection
level.

Removing Coolant from Crankcase

If coolant leaks into the lubricating system, it will
clog the oil passages and cause the pistons to seize.
Severe damage to the engine will result. If coolant has
leaked into the lubricating system, locate the source of
the coolant leak(s), such as a faulty head gasket or
cracked block, and make the necessary repairs. After
repairing the source of the leak(s), use Jeep Crankcase
Cleaner, or equivalent, to flush engine.

WATER PUMP

A centrifugal water pump circulates the coolant
through the water jackets, passages, intake manifold,
radiator core, rubber hoses and heater core. The pump is
driven from the engine crankshaft by a V-type belt (two
belts for certain eight-cylinder engines). A single ser-
pentine drive belt is used for certain six-cylinder engines
(refer to Cooling System Components chart). The water
pump impeller is pressed onto the rear of a shaft that

rotates in bearings pressed into the housing. The hous-
ing has a small hole to allow seepage to escape. The
water pump seals are lubricated by the antifreeze in the
coolant. No additional lubrication is necessary.

Water Pump Pulley Replacement

(1) Disconnect fan shroud from radiator, if
equipped. ,

(2) Loosen all belts routed around water pump
pulley.

(3) Remove fan or Tempatrol drive attaching
screws. Refer to Fan Replacement

(4) Remove fan and spacer or Tempatrol fan and
drive. Remove shroud. Refer to Fan Replacement.

(5) Remove pulley.

(6) Install pulley.

NOTE: For four-cylinder engines, the fan assembly
and pulley must be installed with the drive belt in posi-
tion on the pulley. Tighten attaching nuts with 18 foot-
pounds (34 Nem) torque.

(7) Position fan, spacer and shroud.
(8) Install and tighten belts. Refer to Drive Belt
Adjustments.
(9) Install fan attaching screws and tighten.
(10) Install shroud attaching screws and tighten.

Water Pump Replacement

The water pump impeller is pressed on the rear of the
pump shaft and bearing assembly. The water pump is
serviced only as a complete assembly.

NOTE: DO NOT WASTE reusable coolant. If solution
18 clean and being drained only to service the cooling
system, drain into a clean container for reuse.

WARNING: DO NOT remove cylinder block drain
plugs or loosen radiator draincock with the system hot
and under pressure because serious burns from coolant
can occur.

Removal—Four-Cylinder Engine

(1) Drain coolant. Observe WARNING and NOTE
stated above.

(2) Remove drive belt and fan. Refer to Fan
Replacement.

(3) Disconnect lower radiator and heater hoses
from water pump.

(4) Remove attaching bolts and water pump.

Installation—Four-Cylinder Engine

(1) Scrape and clean gasket surface area on cylinder
block.
(2) Position replacement gasket.

i
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(3) Install water pump on cylinder block. Tighten

bolts with 25 foot-pounds (30 Nem) torque.

(4) Connect lower radiator and heater hoses.

(5) Install coolant. Use correct mixture.

(6) Install fan and drive belt. Tighten drive belt.
Refer to Drive Belt Adjustments.

NOTE: The fan assembly and pulley must be installed
with the drive belt in position on the pulley. Tighten
attaching nuts with 18 foot-pounds (34 Nem) torque.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(7) Operate engine and inspect for leaks.

Removal—Six-Cylindsr Engine

The following procedure applies to all vehicles with or
without power steering, air injection and air
conditioning.

(1) Drain cooling system. Observe WARNING and
NOTE stated above.

(2) Disconnect radiator and heater hoses from
pump.

(3) Remove drive belts.

(4) Remove fan shroud attaching screws from radi-
ator, if equipped.

(5) Remove fan assembly and remove fan shroud.
Refer to Fan Replacement.

NOTE: On some models, fan removal may be easier if
the fan shroud is rotated 1/2 turn.

(6) Remove water pump and gasket.

Installation—Six-Cylinder Engine

CAUTION: Six-cylinder engines with a serpentine
(single) drive belt have a reverse rotating water pump
and viscous (Tempatrol) fan drive assembly. The com-
ponents are identified by the words “REVERSE"
stamped on the cover of the viscous drive and inner side
of the fan, and “REV™ cast into the water pump body.
Do not install components that are intended for non-
serpentine drive belts.

Before installing pump, clean gasket mating surfaces
and (if original pump) remove deposits and other foreign
material from impeller cavity. Inspect cylinder block
surface for erosion or other faults.

(1) Install replacement gasket and water pump.
Tighten bolts with 13 foot-pounds (18 Nem) torque. Ro-
tate shaft by hand to ensure impeller turns freely.

(2) Position shroud against front of engine, if re-
moved, and install fan and hub assembly. Tighten
screws with 18 foot-pounds (24 Nem) torque.

(3) Install fan shroud on radiator.

(4) Install drive belts and tighten to specified ten-
sion. Refer to Drive Belt Adjustments.

(5) Connect hoses to water pump.

(6) Fill system with coolant. Use correct mixture.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing. : :

(7) Operate engine with heater control valve open
and radiator cap off until thermostat opens to purge air
from cooling system.

(8) Check coolant level and add as required.

Removal—Eight-Cylinder Engine
(1) Disconnect battery negative cable.

WARNING: DO NOT remove cylinder block drain
plugs with system hot and under pressure because
serious scalding from coolant can occur.

. (2) Drain radiator and disconnect upper radiator

hose at radiator.

(3) Loosen all drive belts.

(4) If vehicle is equipped with fan shroud, separate
shroud from radiator.

(5) Install one radiator/shroud screw to retain
radiator.

(6) Remove fan and hub from water pump. Remove
fan and shroud, if equipped, from engine compartment.

(7) If vehicle is equipped with air conditioning, in-
stall double nut on air conditioning compressor bracket-
to-water pump stud and remove stud (fig. 1C-4).

NOTE: Remouval of this stud eliminates the necessity
of removing compressor mounting bracket.

(8) Remove alternator and mount bracket assembly
and place aside. Do not disconnect -wires.

(9) If equipped with power steering, remove two
nuts that attach power steering pump to rear half of
pump mounting bracket.

(10) Remove two screws that attach front half of
bracket to rear half.

(11) Remove remaining upper screw from inner air
pump support brace, loosen lower bolt and drop brace
away from power steering front bracket (fig. 1C-4).

(12) Remove front half of power steering bracket
from water pump mounting stud.

(13) Disconnect heater hose, bypass hose and lower
radiator hose at water pump.

(14) Remove water pump and gasket from timing
case cover.

(15) Clean all gasket material from gasket mating
surface of timing case cover.
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Fig. 1C-4 Water Pump Removal—Eight-Cylinder Engine with A/C

Installation—Eight-Cylinder Engine

NOTE: Check timing case cover for erosion damage
caused by cavitation.

(1) Install water pump and replacement gasket on
timing case cover.

(2) Tighten retaining screws 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 with 55 to 60 foot-pounds
(75 to 81 Nem) torque.

(5) Install air pump drive belt, if removed, 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.

CAUTION: Ensure the wire coil (spring) is installed in
the lower radiator hose. Failure to install this coil will
result in the hose collapsing when the engine is oper-
ating with hagh rpm.

(8) Position shroud against front of engine and in-
stall engine fan and hub assembly. Tighten retaining
screws to specified torque.

(9) Position shroud on radiator and install with at-
taching screws.

(10) Install alternator drive belt and tighten to speci-
fied tension.

(11) Connect upper radiator hose to radiator.

(12) Connect battery negative cable.

(13) Fill cooling system with correct mixture of Jeep
All-Season Coolant, or equivalent, and water. Operate
engine with heater control valve open until thermostat
opens. Shut off engine, recheck coolant level and add as
necessary.

(14) Reset clock, if equipped.

Water Pump Tests
Loose Impeller

NOTE: DO NOT WASTE reusable coolant. If solution
is clean and is being drained only to service the cooling
system, drain coolant into a clean container for reuse.

WARNING: DO NOT remove cylinder block drain
plugs or loosen radiator draincock with system hot and
under pressure because serious burns from coolant can
occur.

(1) Drain cooling system.

(2) Loosen fan belt.

(3) Disconnect lower radiator hose from water
pump.

(4) Bend stiff clothes hanger or welding rod (fig. 1C-
5).

(5) Position rod in water pump inlet and attempt to
hold impeller while turning fan blades. If impeller is
loose and can be held with rod while fan blades are
turning, pump is defective. If impeller turns, pump is
OK.

NOTE: If equipped with a Tempatrol fan, turn water
pump shaft with socket and breaker bar attached to a
mounting flange nut.

(6) Connect hose and install coolant, or proceed
with further repairs.

IMPELLER

3/16-INCH
WELDING
ROD

INCHES

50470

Flg. 1C-5 Testing Water Pump for Loose Impeller—Typlcal
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Inspacting for [nist Restrictions

With six- and eight-cylinder engines, poor heater per-
formance may be caused by a casting restriction in the
water pump heater hose inlet.

NOTE: This procedure does not apply to the four-cylin-
der engine.

(1) Drain sufficient coolant from radistor to permit
removal of heater hose from water pump.

-(2) Remove heater hose.

(3) Check inlet for casting flash or other
restrictions.

NOTE: Remove pump from engine before removing re-
striction to prevent contamination of coolant with
debris. Refer to Water Pump Removal.

INTAKE MANIFOLD—SIX-CYLINDER ENGINE

Coolant Flow Test

If restricted coolant flow is suspected, perform the
following test procedure.

NOTE: DO NOT WASTE reusable coolant. If solution
18 clean and being drained only to service the cooling
system, drain into a clean container for reuse.

WARNING: DO NOT loosen radiator draincock with
system hot and under pressure because serious burns
Jrom coolant can occur.

(1) Drain coolant from radiator to level below in-
take manifold and remove coolant hoses from front and
rear fittings on intake manifold.

(2) Install 12-inch (305 mm) length of 5/8-inch (16
mm) inside diameter (ID) heater hose on intake mani-
fold front fitting and place funnel in hose. Funnel must
have minimum outlet size of 3/8-inch (9.5 mm) inside
diameter (ID).

(3) Fill clean container with 1/2 gallon (1.9 liter) of
water.

(4) Begin pouring water into funnel and, with time
device in view, time water flow through manifold when
water starts flowing down funnel.

(5) Continue pouring water into funnel until con-
tainer is empty and continue timing water flow until
funnel is empty.

(6) If water flows through intake manifold coolant
passage in 25 seconds or less, flow interval is correct and
passage is not restricted.

(7) If water takes longer than 25 seconds to flow
through intake manifold, inspect manifold coolant inlet
and outlet for casting flash or other restrictions, correct
as necessary and proceed to next step.

(8) Check length of each hose fitting extending into
intake manifold coolant passages. Extension must not-

be so excessive in length that coolant flow is restricted.
Replace fitting(s) if length is excessive.

(9) If intake manifold coolant passages are re-
stricted and cannot be cleared, replace intake manifold.
Refer to replacement procedure in Chapter 1B.

Rubber hoses route coolant to and from the radiator
core and heater core. A heater coolant control valve is
installed in the heater core inlet hose to control coolant
flow to the heater core.

The lower radiator hose on all engines is reinforced
with a wire coil (stiffener) to prevent collapse caused by
water pump suction.

Inspect hoses at regular intervals. Replace hoses that
are cracked, feel brittle when squeezed or swell exces-
sively when under pressure.

In areas where specific routing clamps are not pro-
vided, ensure hoses are positioned to clear exhaust
manifold and pipe, fan blades and drive belts. Other-
wise, improperly positioned hoses will be damaged, re-
sulting in coolant loss and engine overheating.

The lower radiator hose on all engines is fitted with an
internal wire coil (stiffener) to prevent hose collapse.
When performing a hose inspection, check for proper
position of the wire coil.

THERMOSTAT

A pellet-type thermostat controls the operating tem-
perature of the engine by controlling the amount of
coolant flow to the radiator. On all engines, the thermo-
stat is closed below 195°F (80°C). Above this temper-
ature, coolant is allowed to flow to the radiator. This
provides quick engine warmup and overall temperature
control. An arrow or the words TO RAD is stamped on
the thermostat to indicate the proper installed position.
The same thermostat is used for winter and summer
seasons. An engine should not be operated without a
thermostat, except for servicing or testing. Operating
without a thermostat causes longer engine warmup
time, unreliable warmup performance and crankcase
condensation that can result in sludge formation.

Thermostat Replacsment

NOTE: DO NOT WASTE reusable coolant. If solution
18 clean and is being drained only to service the cooling
system, drain coolant into a clean container for reuse.

WARNING: DO NOT loosen radiator draincock with
system hot and under pressure because serious burns
Jrom coolant can occur.
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(1) Drain coolant from radiator until level is below
thermostat housing.

(2) Four- and eight-cylinder engines: remove upper
radiator hose, thermostat housing cover, gasket and
thermostat.

(3) Six-cylinder engine: remove upper radiator and
intake manifold hoses, thermostat housing, gasket and
thermostat.

(4) Clean gasket mating surfaces.

(5) Install replacement thermostat, gasket, housing
cover (four- and eight-cylinder engines) or housing (six-
cyvlinder engines).

NOTE: For four-cylinder engines, install the replace-
ment thermostat with the pellet inside the thermostat
housing. Insert replacement gasket between thermostat
and housing cover. For six- and eight-cylinder engines,
install the replacement thermostat so that the pellet,
which is encircled by a coil spring, faces the engine. All
thermostats are marked on the outer flange to indicate
the proper installed position.

CAUTION: Observe the recess in the cylinder head
fsix- and eight-cylinder engines) and position the ther-
mostat in the groove (figs. 1C-6 and 1C-7). Next, install
the gasket and thermostat housing or cover. Tightening
the housing unevenly or with the thermostat out of its
recess will result in a cracked housing.

~ K
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Fig. 1C-6 Thermostat Recess—SIx-Cylinder Engine

(6) Four-cylinder engine: tighten housing cover
bolts with 22 foot-pounds (30 Nem) torque. Six- and
eight-cylinder engines: tighten bolts with 13 foot-pounds
(18 Nem) torque.

(7) Install hoses. Ensure radiator draincock is
tightly closed.

(8) Fill cooling system to correct level with required
coolant mixture. Refer to Coolant.

INTAKE
MANI_FOLD j

INTERNAL :
BYPASS PORT
e}

-

Fig. 1C-7  Thermostat Racess—Eight-Cylinder Engine

Thermostat Testing

(1) Remove thermostat. Refer to Thermostat
Replacement.

(2) Insert 0.003-inch (0.076-mm) feeler gauge, with
wire or string attached, between valve and seat (fig. 1C-

8).

WARNING: Antifreeze is poisonous. Keep out of reach
of children.

(3) Submerge thermostat in container of pure anti-
freeze and suspend it so that it does not touch sides or
bottom of container.

(4) Suspend thermometer in solution so that is does
not touch container.

WARNING: Do not breathe antifreeze vapor.

(5) Heatsolution.

(6) Apply slight tension on feeler gauge while solu-
tion is heated. When valve opens 0.003-inch (0.076-mm),
feeler gauge will slip free from valve. Note temperature.
Refer to Thermostat Calibrations chart below. If faulty,
replace thermostat.

(7) Install thermostat. Refer to Thermostat
Replacement.

RADIATOR

All vehicles have downflow, tube and spacer-type
radiators. A top tank and a bottom tank are soldered to
vertical cooling tubes. The radiator cap and filler neck
are located on the inlet tank. The bottom, or outlet, tank
contains the draincock. It also contains the transmission
fluid cooler for vehicles with an automatic transmission.

Certain vehicles have a plastic fan shroud attached to
the radiator to funnel air more directly through the
radiator for improved engine cooling during engine idle
and low rpm speeds.

Certain vehicles are equipped with air baffle seals
between the radiator and various body structures. This
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prevents air from flowing forward around the radiator
and recirculating through the core.

Radiator Identification

Radiators are identified by a Jeep part number and
the vendor build code number embossed on the upper
tank. Certain Cherokee, Wagoneer and Truck models
have the code located at the radiator right side support.

Radiator Maintenance

NOTE: To test a radiator for leaks or pressure loss,
refer to Cooling System Leakage Tests.

The radiator should be free from any obstruction of
airflow. This includes bugs, clogged bug screens, leaves,
mud, emblems, flags, fog or driving lamps, improperly
mounted license plates, large, nonproduction bumper
guards or collision damage.

NOTE: Remove dirt and other debris by blowing com-
pressed air from the engine side of the radiator through
the cooling fins.

Radiator Identification

Blackstone B2
or
BLK /\
Vendor Month Year
Blackstone A-Jan 1-1981
B—Feb 2-1982
0] 78

y P\ os\z\

Vendor Last two digits Vendor Month Year
Modine of Vendor Assembly 01-Jan 1-1981
Part Number Plant 02-Feb 2-1982
60336

Any one of several faults or defects can affect radiator
operation:

* bent or damaged tubes,

e corrosion deposits restricting coolant flow,

e cooling tubes restricted because of improper

soldering.

Repair damaged tubes that affect proper operation.
Coolant leaks can be detected by applying 3 to 5 psi (21
to 34 kPa) air pressure to the radiator while it is sub-
merged in water. Cover leak holes or fractures with
solder. Clean a clogged radiator with solvent or by re-
verse flushing. Refer to Cooling System Maintenance.

Replacement—All Models

NOTE: DO NOT WASTE reusable coolant. If solution
is clean and is being drained only to service the cooling
system, drain into a clean container for reuse.

WARNING: DO NOT remove cylinder block drain
plugs or loosen radiator draincock with system hot and
under pressure because serious burns from coolant can
occur.

(1) Position drain pan under radiator and remove
draincock. Observe WARNING above.
(2) Remove radiator cap.
(3) Disconnect upper radiator hose.
(4) Disconnect coolant recovery hose, if equipped.
(5) For certain four-cylinder engine models, it may
be necessary to remove charcoal canister and bracket.
(6) Remove fan shroud screws, if equipped.
(7) Remove top radiator attaching screws.
(8) Remove lower hose.
(9) Disconnect and plug transmission fluid cooler
pipes, if equipped with automatic transmission.
(10) Remove bottom radiator attaching screws.
(11) Remove radiator.
(12) Install replacement radiator.
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(13) Install radiator attaching screws.

(14) Install charcoal canister and bracket, if
removed.

(15) Position fan shroud and install serews, if
removed.

(16) Install draincock.

(17) Remove plugs and connect transmission fluid
cooler pipes, if disconnected.

(18) Install lower radiator hose using replacement
clamp.

(19) Install upper hose using replacement clamp.

(20) Install coolant. Use correct mixture.

(21) Connect coolant recovery hose, if removed.

(22) Install radiator cap.

Radiator Pressure Cap

The radiator cap consists of a pressure valve and a
vacuum valve (fig. 1C-9). The cap has several functions:
® prevents coolant loss when the vehicle is in motion;
® prevents impurities from entering the system and
this minimizes corrosion;

* allows atmospheric pressure to eliminate the vac-
uum that occurs in the system during cooldown;

e seals cooling system pressure up to 12 to 15 psi (82.7
to 103.4 kPa), which raises the coolant boiling point
approximately 2-1/2°F per psi (0.20°C per kPa) of
pressure.

PRESSURE
VALVE

VACUUM

RADIATOR VALVE
L

FILLER NECK
L

OVERFLOW
TUBE
VACUUM PRESSURE
VALVE VALVE
OPERATION OPERATION 41008
Fig. 1C-9 Radiator Cap Operation
Testing

(1) Remove cap from radiator.

(2) Ensure seating surfaces are clean.

(3) Wet rubber gasket with water and install cap on
tester (fig. 1C-10)

(4) Operate tester pump and observe gauge pointer
at its highest point. Cap release pressure should be 12 to
15 psi (82.7 kPa to 103.4 kPa).

NOTE: Cap is satisfactory when constant pressure is
maintained or pressure is maintained within the 12 to 15
pst (82.7 to 103.4 kPa) range for 30 seconds or more. If
gauge pointer drops quickly, replace cap.

TESTER

.

Fig. 1C-10 Radiator Cap Pressure Test

FAN ASSEMBLY

Refer to the Cooling System Components chart for
specific applications.

There are several types of metal fans available for all
engines. Most engines with a standard cooling system
use a four-bladed rigid fan. Certain engines are fitted
with standard-equipment multi-bladed viscous drive
(Tempatrol) fans for noise reduction. All air-conditioned
vehicles have a viscous drive (Tempatrol) fan (fig. 1C-
11).

SILICONE
FLUID
CHAMBER

/ 42415

Tempatrol Fan—Typical

Fig. 1C-11
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The Tempatrol fan viscous drive is a torque- and tem-
perature-sensitive clutch unit that automatically in-
creases or decreases fan speed to provide proper engine
cooling.

The Tempatrol fan viscous drive clutch is essentially a
silicone-fluid-filled coupling connecting the fan assem-
bly to the fan/water pump pulley. The coupling allows
the fan to be driven in a normal manner at low engine
speeds while limiting the top speed of the fan to a pre-
determined maximum level at higher engine speeds. A
bimetallic spring coil is located on the front face. This
spring coil reacts to the temperature of the radiator
discharge air and engages the drive clutch for higher fan
speed if the air temperature from the radiator rises
above a predetermined temperature. Until additional
engine cooling is necessary, the fan will remain at a
reduced rpm regardless of the engine speed. Only when
sufficient heat is present in the air flowing through the
radiator core to cause a reaction from the bimetallic coil
will the Tempatrol drive clutch engage and increase fan
speed to provide the necessary additional engine cooling.

Once maximum fan speed is attained, the fan will not
rotate faster regardless of increased engine speed. When
the necessary engine cooling has been accomplished and
the degree of heat in the air flowing through the radi-
ator core has been reduced, the bimetallic coil again
reacts and the fan speed is reduced to the previous
disengaged speed.

Rigid fan blades are fastened by rivets. The fan is
mounted on an aluminum spacer to provide the proper
distance between the fan and radiator.

WARNING: Do not stand in direct line with the fan
when the engine is operating, particularly at speeds
above idle.

Cherokees, Wagoneers and Trucks equipped with air
conditioning (or heavy-duty cooling) are equipped with a
Tempatrol (viscous drive) fan assembly. Six-cylinder en-
gines not equipped with air conditioning or heavy-duty
cooling have a rigid metal, four-bladed fan.

Fan blade assemblies are balanced within 0.25 in. oz.
and should not be altered in any way. Replace a dam-
aged or bent fan. Do not attempt repair. Refer to the
Cooling System Components chart for fan applications.

CAUTION: Fans are designed to be compatible with
certain applications only. DO NOT attempt to increase
cooling capacity by installing a fan not intended for a
given engine. Fan or water pump damage and noise may
result,

Replacement—All Modals

(1) Disconnect fan shroud from radiator, if
equipped.

(2) Remove fan attaching bolts.

(3) Remove fan, spacer and shroud.

NOTE: If equipped with a Tempatrol fan assembly,
remove attaching nuts and remove fan and drive as a
unit.

(4) Position replacement fan, spacer and shroud, if
equipped.

(5) Install fan attaching bolts (or nuts) and tighten.

(6) Install shroud attaching screws and tighten, if
removed.

Tempatrol Fan Blade and Drive Unit Replacement

CAUTION: Six-cylinder engines with a serpentine
(single) drive belt have a reverse rotating water pump
and viscous (Tempatrol) fan drive assembly. The com-
ponents are tidentified by the words “REVERSE”
stamped on the cover of the viscous drive and inner side
of the fan, and “REV” cast into the water pump body.
Do not install components that are intended for non-
serpentine drive belts.

The Tempatrol drive unit should be replaced if there is
an indication of a fluid leak, noise, or if roughness is
detected when turning by hand. If the drive cannot be
turned by hand, or if the leading edge of the fan can be
moved more than 1/4 inch (6.35 mm) front to rear,
replace the drive unit.

If it necessary to replace either the Tempatrol fan
blade unit or the drive unit separately, use the followirg
procedure.

(1) Remove fan shroud attaching screws.

(2) Remove nuts attaching fan assembly and pulley
to water pump. Remove drive belt.

(3) Move shroud rearward and remove fan
assembly.

CAUTION: To prevent silicone fluid from draining
into fan drive bearing and contaminating the lubricant,
do not place Tempatrol fan unit on work bench with rear
mounting flange facing downward.

(4) Remove bolts attaching fan blade unit to drive
unit. .

(5) Attach replacement unit. Tighten bolts with 13
foot-pounds (18 Nem) torque.

(6) Install fan assembly and pulley on water pump.
Tighten nuts with 18 foot-pounds (24 Nem) torque.

NOTE: If a four-cylinder engine, the fan assembly and
pulley must be installed with the drive belt in position
on pulleys.

Tempatrol Fan Test )

In an engine overheating situation, the Tempatrol
drive unit can be statically tested for proper operation
by observing movement of the bimetallic spring coil and
shaft. To test, disconnect end of bimetallic spring coil
from slot (fig. 1C-12) and rotate it counterclockwise un-
til a stop is felt.

NOTE: Do not force beyond stop.
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70535

$ : &
Fig. 1C-12  Disconnecting Tempatrol Spring Coll

Gap between end of coil and clip on housing should be
approximately 1/2 inch (13 mm). Replace unit if shaft
does not rotate with coil. After test, connect end of coil
in slot.

Dynamic Test

CAUTION: FEnsure there is adequate fan blade clear-
ance before drilling.

(1) Drill 1/8-inch (3.18-mm) diameter hole in top
center of shroud.

CAUTION: Ensure there is adequate clearance from
Jfan blades.

(2) Insert dial thermometer (0° to 220°F [-18° to
105°C]) with 8-inch stem, or equivalent, through hole in
shroud.

(3) Connect tachometer and engine ignition timing
light (to be used as strobe light). Refer to Chapter 1A for
procedures.

(4) Block airflow through radiator by securing
sheet of plastic in front of radiator (or air conditioning
condenser). Tape shut at top to secure plastic and ensure
airflow is blocked.

NOTE: Ensure air conditioner, if equipped, is turned
off.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(5) Start engine and operate at 2400 rpm with tim-
ing light aimed at fan blades (strobe light).

(6) Within ten minutes air temperature (indicated
on dial thermometer) should be 190°F (88°C). Satisfac-
tory operation of fan drive requires that it engage before
or at 190°F (88°C). Engagement is distinguishable by
definite increase in audible fan airflow noise. Timing
light will also indicate increase in speed of fan.

(7) When air temperature reaches 190°F (88°C), re-
move plastic sheet. Satisfactory operation of Tempatrol
fan requires air temperature to drop 20°F (11°C) or
more. Definite decrease of audible fan airflow noise
should be noticed. Replace defective fan assemblies.

NOTE: The cooling system must be in good condition
prior to performing the test outlined above to ensure
against excessively high coolant temperature.

FAN SHROUD

In some extreme situations, the engine fan blades may
contact the shroud. An examination for proper engine
mounting should isolate the problem. If not, examine
the shroud position. To comnensate for normal engine
movement, loosen the shroud attaching screws and repo-
sition shroud to prevent fan-to-shroud contact. Inspect
the fan for bent blades and replace fan if necessary.

COOLANT RECOVERY SYSTEM

The coolant recovery system consists of a special
pressure radiator cap, an overflow tube and a plastic
coolant recovery bottle (fig. 1C-13). Refer to the Cooling
System Components chart for specific applications.

The radiator cap used with the recovery system has a
gasket to prevent air leakage at the filler neck. The cap
has very short finger grips (to discourage unnecessary
removal) and has a mark on top that aligns with the
overflow tube to indicate the proper installed position.
The overflow tube fits into the top of the plastic bottle
and extends to the bottom. The overflow tube must
always be submerged in coolant.

Coolant Recovery Operation

As engine temperature increases, the coolant expands.
The radiator cap pressure vent valve (normally open)
slowly allows transfer of expanding coolant to the cool-
ant recovery bottle. Any air trapped in the system will
also be expelled during this period.

If ambient temperature is high, the system continues
heating until vapor bubbles form. These vapor bubbles
pass rapidly through the radiator cap vent valve, caus-
ing it to close. Further expansion of the coolant pressur-
izes the system up to 14 psi (96.5 kPa). Above 14 psi (96.5
kPa) the relief valve in the cap allows pressurized cool-
ant to escape to the coolant recovery system.

As engine temperature drops, the coolant loses heat
and contracts, forming a partial vacuum in the system.
The radiator cap vacuum valve then opens and allows
atmospheric pressure to force coolant from the recovery
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Fig. 1C-13 Coolant Recovery System—Typical

bottle into the system to equalize the pressure. Air is not
admitted as long as the overflow tube remains sub-
merged in the recovery bottle.

Coolant Recovery Bottle Replacement—All Models

(1) Remove tube from radiator filler neck fitting.

(2) Remove bottle from radiator support panel.

(3) Pour coolant into clean container for reuse.

(4) Remove tube from bottle.

(5) Install tube in replacement bottle and clamp
tube to bottle with replacement clamp.

(6) Install bottle on radiator support panel.

(7) Connect tube to radiator filler neck fitting and
secure with clamp.

(8) Install coolant in bottle. Ensure tube is sub-
merged in coolant.

COOLANT TEMPERATURE GAUGE

All vehicles are equipped with a coolant temperature
gauge. Refer to Chapter 1L—Engine Instrumentation
for operation, diagnosis and repair of the coolant tem-
perature gauge system.

CYLINDER BLOCK HEATER

A factory-installed cylinder block heater is optional. It
consists of a 600W, 120V heater element fitted into a
core plug hole in the cylinder block, a power cord and
nylon tie straps.

Cylinder Block Heater Installation

NOTE: DO NOT WASTE reuseable coolant. If solution
is clean and is being drained only to service the engine or
cooling system, drain coolant into a clean container for
reuse.

WARNING: DO NOT remove cylinder block drain
plugs or loosen radiator draincock with system hot and
under pressure because serious burns from coolant can
occur.

(1) Drain coolant from engine. Refer to NOTE and
WARNING above.

(2) Remove core plug and install cylinder block
heater (fig. 1C-14). Tighten T-bolt type with 20 inch-
pounds (2.3 Nem) torque.

CAUTION: Use care when tightening cylinder block
heater attaching components. Improper tightening may-
damage seal or allow heater to loosen, resulting in cool-
ant loss and engine damage.

(3) From front of vehicle, route heater (female) end
of power cord through hole in front panel, along wire
harness and connect to cylinder block heater.

(4) Use nylon straps furnished to secure cord to
wire harness and to inside of grille. Allow cord to extend
outside of grille.

(5) Refill radiator with coolant. Use correct
mixture.
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TYPICAL 4-CYL, ENGINE

81021

ROUTE CORD BETWEEN ENGINE
MOUNT BRACKET AND BLOCK

TYPICAL 6-CYL. ENGINE 800538

TYPICAL 8-CYL. ENGINE

80053C

Fig. 16-14  Cylinder Block Heater Installation

COOLING SYSTEM MAINTENANCE

CAUTION: The cooling system normally operates at
12 to 15 psi (83 to 103 kPa) pressure. Exceeding this
pressure may damage the radiator, heater core, or
hoses.

Engine Flushing

(1) Remove thermostat housing cover (four- and
eight-cylinder engine) or housing (six-cylinder engines)
and thermostat. Install thermostat housing cover or
housing.

(2) Disconnect upper radiator hose from radiator
and attach flushing gun to hose.

(3) Disconnect lower radiator hose from. water
pump and attach leadaway hose to water pump inlet
fitting.

CAUTION: Ensure heater control valve is closed (heat
off). This will prevent coolant flow with scale and other
deposits from entering heater core.

(4) Connect water supply and air supply hoses to
flushing 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. Remove lead-
away hose, flushing gun, water supply hose and air
supply hose.

(7) Remove thermostat housing cover or housing
and install thermostat. Install thermostat housing cover
or housing with replacement gasket.

(8) Connect radiator hoses.

(9) Refill cooling system with correct antifreeze-
water mixture.

Sclvent Cleaning

In some instances, the use of a radiator cleaner (Jeep
Radiator Kleen, or equivalent) before flushing will
soften scale and deposits and aide the flushing
operation.

CAUTION: Ensure instructions on the container are
Jollowed.
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Radiator Reverse Flushing

(1) Disconnect radiator hoses from radiator
fittings.

(2) Attach section of radiator hose to radiator bot-
tom outlet fitting and insert flushing gun.

(3) Connect water supply hose and air supply hose
to flushing gun. Note excess pressure caution above.

(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 flushing until clean water flows
out through radiator upper fitting. If flushing fails to
clear radiator cooling tube passages, have the radiator
cleaned more extensively by a radiator repair shop.

Transmission Fluid Cooler Repairs

Because of the high pressure applied to the fluid
cooler, do not attempt conventional soldering to repair
fractures/holes. All repairs must be silver soldered or
brazed.

Core Plugs

Prior to “hot tanking” for cylinder block cleaning,
remove casting flash causing hot spots or coolant flow
blockage. Remove core plugs with hammer, chisel and
prying tool. Apply a sealer to edges of replacement plugs
and position plugs with lip toward outside of cylinder
block. Install with hammer and suitable tool. Refer to
Core Plug Sizes chart.

Core Plug Sizes

Locatio Diamater
n

inches mm
Four-Cylinder Head (rear inside water jacket) 0.637 16
Four-Cylinder Head (rear) 1.9 48.5
Four-Cylinder Block (3 on side) 1.6 415
Four Cylinder Block (1 on rear) 1.9 483
Six-Cylinder Head (3 left side) 0.875 22
Six-Cylinder Head (rear) 2.0 51
Six-Cylinder Block (3 left, 1 rear) 2.0 51
Eight-Cylinder Heads (outer sides, 2 each) 1.0 25.4
Eight-Cylinder Blocks (3 each side) 1.5 38.1
Eight-Cylinder Heads {1 each end) 1.5 38.1

81105

COOLING SYSTEM DIAGNOSIS

If the cooling system requires frequent addition of
coolant to maintain the correct level, inspect all units
and connections in the cooling system for evidence of
leakage. Perform the inspection with the cooling system
cold. Small leaks, which may appear as dampness or
dripping, can easily escape detection if they are rapidly
evaporated by engine heat. Telltale stains of a grayish
white or rusty color, or dye stains from antifreeze, may
appear at connecting joints (e.g., water pump, thermo-
stat housing and cylinder head) in the cooling system.

These stains are almost always a sure indication of
small leaks, though there may appear to be no defects.

Air may be drawn into the cooling system through
incomplete sealing at the water pump seal or through
incomplete sealing in the coolant recovery system. Com-
bustion pressure may be forced into the cooling system
through a fracture in the cylinder head gasket, though
the passage is too small to allow coolant to enter the
combustion chamber. Refer to the applicable diagnosis
chart for specific cooling system faults.

Cooling System Leakage Tests

NOTE: Engine should be warm. Recheck system cold if
cause of coolant loss is not located during warm engine
examination.

WARNING: Hot, pressurized coolant can cause injury
by scalding.

(1) Carefully remove radiator pressure cap from
filler neck and check coolant level.

NOTE: Push down on the cap to disengage from the
stop tabs.

(2) Wipe inside of filler neck and examine lower
inside sealing seat for nicks, cracks, paint, dirt and sol-
der residue.

(3) Inspect overflow tube for internal obstructions.
Insert a wire through tube to ensure it is not obstructed.

(4) Inspect cams on outside of filler neck. If cams
are bent, seating of pressure cap valve and tester seal
will be affected. Bent cams can be reformed if done
carefully.

(5) Attach pressure tester to filler neck (fig. 1C-15).
Do not force.

(6) Operate tester pump to apply 15 psi (103.4 kPa)
pressure to system. If hoses swell excessively while test-
ing, replace as necessary.

(7) Observe gauge pointer and determine condition
of cooling system according to following criteria.

(a) Holds Steady: if pressure remains constant
for two minutes, there are no serious leaks in the
system.

NOTE: There may be an internal leak that does not
appear with normal system pressure. If it is certain that
coolant is being lost and no leaks can be detected, inspect

Jor internal leakage or perform Combustion Leakage
Test.

(b) Drops Slowly: indicates small leaks or
seepage is occurring. Examine all connections for seep-
age or slight leakage with a flashlight. Inspect radiator,
hose, gasket edges and heater. Seal small holes or frac-
tures with AMC Sealer Lubricant, or equivalent. Repair
sources of leaks and recheck system.
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" Service Diagnosis

Condition Possible Cause Correction
HIGH TEMPERATURE (1) Coolant level low. (1) Replenish coolant level.
INDICATION-
OVERHEATING (2) Fan belt loose. (2) Adjust fan belt.
(3) Radiator hose(s) collapsed. (3) Replace hose(s).
(4) Radiator blocked to airflow. 4) Remove restriction (bugs, paper,
ete.)
(5) Faulty radiator cap. (5) Replace cap.
(6) Vehicle overloaded. (6) Reduce load or shift to lower
gear.
(7) Ignition timing incorrect. (7) Adjust ignition timing.
(8) Idle speed low. (8) Adjust idle speed.
(9) Air trapped in cooling system. (9) Purge air.
(10) Vehicle in heavy traffic. (10) Operate at fast idle intermittently
in neutral gear to cool engine.
(11) Incorrect cooling system compo- (11) Install proper component(s).
nent(s) installed.
(12) Faulty thermostat. (12) Replace thermostat.
(13) Water pump shaft broken or im- (13) Replace water pump.
peller loose.
(14) Radiator tubes clogged. (14) Flush radiator.
(15) Cooling system clogged. (15) Flush system.
(16) Casting flash in cooling passages. (16) Repair or replace as necessary.
Flash may be visible by removing
cooling system components or re-
moving core plugs.
(17) Brakes dragging. (17) Repair brakes.
(18) Excessive engine friction. . (18) Repair engine.
(19) Antifreeze concentration over (19) Lower antifreeze content.
68%.
(20) Missing air seals between hood (20) Replace air seals.

and radiator.

NOTE: Immediately after shutdown, the engine enters a condition known as heat soak. This is caused by the
cooling system being inoperative while engine temperature is still high. If coolant temperature rises above boiling
point, expansion and pressure may push some coolant out of the radiator overflow tube. If this does not occur

frequently, it is considered normal.

70170A
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Service Diagnosis (Continued)

Condition Possible Cause Correction
(21) Faulty gauge. (21) Repair or replace gauge.
(22) Loss of coolant flow caused by (22) Repair leak, replace coolant.
leakage or foaming.
(23) Tempatrol fan inoperative. (23) Perform Tempatrol fan test.
Repair as necessary.
COOLANT LOSS— Refer to Overheating Causes in addition to the following:
BOILOVER
(1) Overfilled cooling system. (1) Reduce coolant level to proper
specification.
(2) Quick shutdown after hard (hot) (2) Allow engine to run at fast idle pri-
run. or to shutdown.
(3) Air in system resulting in occasion- | (3) Purge system.
al “burping” of coolant.
(4) Insufficient antifreeze allowing (4) Add antifreeze to raise boiling
coolant boiling point to be too low. point.
(56) Antifreeze deteriorated because of | (5) Replace coolant.
age or contamination.
(6) Leaks because of loose hose clamps,| (6) Pressure test system to locate leak
loose nuts, bolts, drain plugs, then repair as necessary.
faulty hoses, or defective radiator.
(7) Faulty head gasket. (7) Replace head gasket.
(8) Cracked head, manifold, or block. (8) Replace as necessary.
COOLANT ENTRY (1) Faulty head gasket. (1) Replace head gasket.
INTO CRANKCASE
OR CYLINDER(S) (2) Crack in head, manifold or block. (2) Replace as necessary.
COOLANT RECOVERY| (1) Coolant level low. (1) Replenish coolant to FULL
SYSTEM mark.
INOPERATIVE
(2) Leak in system. (2) Pressure test to isolate leak and
repair as necessary.
(3) Pressure cap not tight or gasket (3) Repair as necessary.

missing or leaking.

701708
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Service Diagnosis (Continued)

Condition Possible Cause Correction

(4) Pressure cap defective. (4) Replace cap.

(5) Overflow tube clogged or leaking. (5) Repair as necessary.

(6) Overflow tube kinked . (6) Repair as necessary.

(7) Recovery bottle vent plugged. (7) Remove restriction.

NOISE (1) Fan contacting shroud. (1) Reposition shroud and check engine
mounts.

(2) Loose water pump impeller. (2) Replace pump.

(3) Dry fan belt. (3) Apply silicone 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.

(7) Belt alignment. (7) Check for improper pulley
locations. Shim power steering
pump.

LOW TEMPERATURE (1) Thermostat stuck open. (1) Replace thermostat.
INDICATION—
UNDERCOOLING (2) Faulty gauge. (2) Repair or replace gauge.

(3) Tempatrol fan drive constantly (3) Perform fan test.

engaged. Repair as necessary.
NO COOLANT FLOW (1) Plugged return hose to water (1) Remove obstruction.
THROUGH HEATER pump.
CORE

(2) Heater hose collapsed or plugged. (2) Remove obstruction or replace
hose.

(3) Plugged heater core. (3) Remove obstruction or replace core.

(4) Plugged outlet at thermostat (4) Remove flash or obstruction.

housing.

(5) Heater bypass hole in cylinder (5) Remove obstruction.

head plugged.
(6) Heater tubes assembled on (6) Mount tubes correctly.

core incorrectly.

70170C
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Low Engine Temperature Diagnosis Guide

33IIIIIIIIIIIIIIIIIIIINIIIININIIIIIINIIIANIIIIIITNGI

Engine Temperature Low or

Warms Up Stowly

Gauge Indication Normal-
Heater Cutput Low

Heater Controls Improperly
Adjusted, Refer to Chapter 30

Gauge Indication Low-
Heater Output Normal

Check and Repair Temperature
Gauge and/or Sending Unit

Gauge Indication Low-
Heater Output Low

Check Thermostat Seat for Un-
evenness or Dirt Which Prevents
Thermostat From Closing

I
oK

Check Thermostat Operation

NO'Il OK

Tighten Housing bolts to
Specifications

|

Replace Defective Thermostat

70171
Engine Overheating Diagnosis Guide
Overheat Indicated on Gauge
No Coolant Loss Coolant Loss
Check and Repair Gauge Check Fan Belt Condition
and/or Sending Unit and Tension
- oK
Check Tempatrol Fan Operation.
NOT OK Refer to Tempatrol Fan Test for
| Replace Fan Procedure.
Adjust or Replace Belt | Check for Restriction of
NOT OK Airflow
L OK
[
NOT OK O'K
Check for Missing or Displaced
Air Seals Between Radiator Top
Clean Fins of Radiator mbe
and/or A.C. Condenser Tank and Crossme ’
NO‘IE oK oK
Replace or Reposition Air Seals Check Coolant Level in Radiator
and Coolant Overflow Bottle

NEXT PAGE 70172A
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Engine Overheating Diagnosis Guide (Continued)

Check Cooctlant Level in Radiator
and Coolant Overflow Bottle

Low in Bottle, OK in Top Tank Low in Top Tank, OK in Bottle Not Low
Check Recovery System for Leaks Check Entire System for Leaks Check Coolant Antifreeze
Concentration
Ly
oK NOT OK
Check Coolant for Foaming " '
Add Antifreaze or Flush System
and Fill with Correct Mixture
NOT OK oK
Flush System and Fill Check System for Leaks -
with Correct Mixture Pressure Test
]
NO‘I; oK OK
Repair Leaks Check Coolant Circulation
at Heater Hose by Feel
(Heater Must Be On)
r L}
OK (Hot) NOT OK (Not Hot)
1

Check Ignition Timing sgf:: 5"5“::‘3;;:381

il

i cessa Visually Inspect Tops of Radiator
Repair or Replace as Ne v Tubes for Evidence of Restrictions

N01:' oK oK

Replace or Repair Radiator

Check for Collapsed
Lower Radiator Hose

NOT OK OK

Reposition Hoss Wire Coil
Stiffener or Replace Hose

Check Water Pump for Loose Impelier

Reptace Thermostat Replace Pump if Necessary

Chack Head(s) Intake Manifold
and Block for Internal Restrictions
and Repair as Necassary

701728
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COOLING SYSTEMS 1C-23

TESTER

. —_———
——'\

—— ———

TO FILLER NECK

-80052
Fig. 1C-15 Cooling System Pressure Test

(c) Drops Quickly: indicates that serious leak-
age is occurring. Examine system for serious external
leakage. If no leaks are visible, inspect for internal
leakage.

NOTE: Large radiator holes or fractures should be re-
paired by a reputable radiator repair shop.

Internal Leakage Inspection

(1) Remove oil pan drain plug and drain small
amount of engine oil (coolant, being heavier, should
drain first), or operate engine to churn oil, then examine
dipstick for water globules or foam.

(2) Inspect transmission dipstick for water
globules.

(3) Inspect transmission fluid cooler for leakage.
Refer to Transmission Fluid Cooler Leakage Test.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

(4) Operate engine without pressure cap on radiator
until thermostat opens.

(5) Attach Pressure Tester to filler neck. If pressure
builds up quickly, combustion/compression leak exists
as result of faulty cylinder head gasket, or cracked cylin-
der head or block. Repair as necessary.

WARNING: Do not allow pressure to exceed 15 psi
(103.4 kPa). Turn engine Off. To release pressure, rock
tester from side to side. When removing tester, do not
turn tester more than 1/2 turn if system is under
pressure.

(6) If there is no immediate pressure increase,
pump Pressure Tester until indicated pressure is within
system range. Vibration of gauge pointer indicates com-
pression or combustion leakage into cooling system.

CAUTION: Do not disconnect spark plug wires while
engine is operating.

CAUTION: Do not operate engine with spark plug
shorted for more than a minute, otherwise catalytic
converter may be damaged.

(7) Isolate compression leak by shorting each spark
plug to cylinder block. Gauge pointer should stop or
decrease vibration when spark plug for leaking cylinder
is shorted to cylinder block because of the absence of
combustion pressure.

Combustion Leakage Test (without Pressurs Tester)

NOTE: DO NOT WASTE reusable coolant. If solution
is clean and is being drained only to service the cooling
system, drain coolunt into a clean container for reuse.

WARNING: DO NOT remove cylinder block drain
plugs or loosen radiutor draincock with system hot and
under pressure because serious burns from coolant can
occur.

(1) Drain sufficient coolant to allow thermostat re-
moval. Refer to Thermostat Replacement

(2) Disconnect water pump drive belt.

(3) Four- and Eight-Cylinder Engine: remove
thermostat housing cover and remove thermostat.

Six-Cylinder Engine: disconnect upper radiator hose

from thermostat housing, remove housing and thermo-
stat, and install thermostat housing on cylinder head.

(4) Add coolant to engine to bring level within 1/4
inch (6.3 mm) of top of thermostat housing.

CAUTION: Avoid overheating. Do not operate engine
Sor an excessive period of time. Open draincock immedi-
ately after test to eliminate boilover.

(5) Start engine and accelerate rapidly to approx-
imately 3000 rpm three times while observing coolant. If
any internal engine combustion gases are leaking into
cooling system, bubbles will appear in coolant. If bub-
bles do not appear, there are no internal combustion gas
leakage.

Transmission Fluid Cooler Leakage Test

Transmission Fluid cooler leaks can be detected by the
presence of transmission fluid in the coolant. If fluid
appears in the coolant, check the fluid level of the auto-
matic transmission. If the fluid level is low, test the
fluid cooler according to the following procedure:

(1) Remove transmission-to-cooler pipes at
radiator.

(2) Plug one cooler fitting.

(3) Remove radiator cap and ensure radiator is
filled with coolant.

(4) Apply shop air pressure (50 to 100 psi [344 to 690
kPa]) to other cooler fitting.
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CAUTION: Because of high fluid pressure, conven-
tional soldering must not be used for fluid cooler repair.
All repairs must be silver-soldered or brazed.

Bubbles in coolant at filler neck indicate a leak in fluid
cooler. If a transmission fluid cooler leak is discovered,
remove radiator for cooler repair. Unsolder outlet tank
for access to fluid cooler.

DRIVE BELT ADJUSTMENTS

General

After the need for adjustment has been determined.
drive belts are adjusted by pivoting the driven com-
ponent in its mount to achieve the specified tension. In
some applications, a belt may either drive several com-
ponents or, with certain six-cylinder engines, a single
drive belt (serpentine) is used to drive all the com-
ponents. For adjustment it is necessary to loosen and
pivot only one component.

(1) Locate drive belt that is to be tested for correct
tension.

(2) Test tension with Gauge J-23600 or J-29550 if
accessibility is limited (fig. 1C-16).

(3) If necessary, adjust drive belt.

(4) Re-test tension after adjustment.

Asy

TENSION
' GAUGE

\ /6423600

Fig. 1C-16  Drive Belt Tension Tast—-—Typ'icaI

Four-Cylinder Engine

Aternator and Fan (without Air Conditioner)

(1) Position Tension Gauge J-23600 or J-29550 on
upper section of belt midway between alternator pulley
and fan pulley. Test belt tension according to manufac-
turer’s instructions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment (fig. 1C-17).

(a) Loosen alternator pivot and adjusting bolts.

(b) Tighten belt with pry bar. Pry on alternator
front housing only.

() Tighten adjusting bolt with 28 foot-pounds
(38 Nem) torque and pivot bolt with 20 foot-pounds (27
Nem) torque.

(d) Re-test tension.

) \\‘\ |
Fig. 1C-17  Four-Cylinder Engine Alternator Drive Belt Adjustment

.90806_:

Power Steering Pump

(1) Position Tension Gauge J-23600 or J-29550 on
upper section of belt midway between pump pulley and
fan pulley. Test belt tension according to manufac-
turer’s instructions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment (fig. 1C-18).

(a) Loosen pump-to-mounting bracket lock-
nuts.

(b) Loosen pivot bolts.

(¢) Insert drive lug of 1/2-inch drive ratchet
into adjustment hole and pivot pump to tighten belt.

(d) Tighen nuts and pivot bolt with 28 foot-
pounds (38 Nem) torque.

(e) Re-test tension.

Six- and Eight-Cylinder Engins

Alternator and Fan (Six-Cylinder Engine without Air
Conditionar and All Eight-Cylinder Engines)

(1) Position Tension Gauge J-23600 or J-23550 on
upper section of belt midway between alternator pulley
and fan pulley. Test belt tension according to manufac-
turer’s instructions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment (figs. 1C-19 and 1C-20).
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LocKNUT REAR

MOUNTING
\BRACKET
_-i ? Iz @
o Z 727

s FRONT
MOUNTING
BRACKET
PIVOT
BOLTS
90808

Fig. 1C-18  Four-Cylinder Engine Power Steering Pump
Drive Belt Adjustment

(a) Loosen alternator pivot and adjusting bolts.

(b) Tighten belt with pry bar. Pry on alternator
front housing only.

(c) Tighten adjusting bolt with 18 foot-pounds
(24 Nem) torque. Tighten pivot bolt with 28 foot-pounds
(38 Nem) torque.

(d) Re-test tension.

ADJUSTING §
SCREWS

PRY AGAINST
FRONT
A HouSING

Fig. 1C-19  Six-Cylinder Engine (w/0 A/C)
Alternator Drive Belt Adjustment

ADJUSTING
SCREW

Fig. 1C-20 Eight-Cylinder Engine Alternator Drive Bell Adjustment

Alternator and Fan (Six-Cylinder Engine with Air Conditioner)

(1) Position Tension Gauge J-23600 or J-29550 on
section of belt adjacent to inner fender panel. Test beit
tension according to manufacturer’s instructions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment (fig. 1C-21).

(a) From underside of engine compartment,
loosen lower mounting bracket pivot nut and adjusting
bolt.

(b) Insert pry bar into hole in bottom of bracket
and pry to tighten belt.

(e) Tighten adjusting bolt with 18 foot-pounds
(24 Nem) torque. Tighten pivot nut with 28 foot-pounds
(38 Nem) torque.

(d) Re-test tension.

=z A\ 60131

Fig. 1C-21  Six-Cylinder Engine (w/A/C)
Alternator Drive Ball Adjustinsnt
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(S

Alr Pump (without Power Steering)

(1) Position Tension Gauge J-23600 or J-29550 on
upper section of belt midway between air pump pulley
‘and fan pulley. Test tension according to manufacturer’s
instructions. :
(2) Adjust belt tension to specification if less than
60 pounds-force (267 N).
(3) Adjustment.
(a) Loosen lower retaining/pivot bolt.
(b) Loosen upper adjusting bolt to allow pump
to be moved.

CAUTION: Do not pry against sides of pump because
internal pump damage may result.

(c) Raise pump to tighten belt.

(d) Tighten bolts with 20 foot-pounds (27 Nem)
torque.

(e) Re-test tension.

Alr Pump (with Power Stesring)

(1) Remove flexible tube attached to air cleaner
snorkel.

(2) Position Tension Gauge J-23600 or J-29550 on
outer section of belt (adjacent to inner fender panel)
midway between power steering pump pulley and air
pump pulley. Test belt tension according to manufac-
turer’s instructions.

(3) Adjust belt tension to specification if less than
60 pounds-force (267 N).

(4) Adjustment.

(a) Loosen upper adjusting bolt.
{b) Loosen lower pivot nut to allow pump to be
moved.

CAUTION: Do not pry against sides of pump because
internal pump damage may result.

(c) Raise pump to tighten belt.

(d) Tighten adjusting bolt with 20 foot-pounds
(27 Nem) torque. Tighten pivot nut with 15 foot-pounds
(20 Nem) torque.

(e) Re-test tension.

Air Conditoner Compressor

(1) Position Tension Gauge J-23600 or J-29550 on
upper section of belt midway between compressor pulley
and either idler pulley or alternator pulley. Test belt
tension according to manufacturer’s instructions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment.

(a) If equipped with idler pulley, loosen clamp
bolt and idler pulley bracket pivot bolt.

(b) Insert drive lug of 1/2-inch drive ratchet
into adjustment hole in idler pulley bracket and pivot
bracket to tighten belt.

(c) Tighten bolts with 18 foot-pounds (24 Nem)
torque.

(d) If not equipped with idler pulley, follow al-
ternator drive belt adjustment procedure.

(e) Re-test tension.

Power Stesring Pump—Six- and Elght-Cylinder Enginss

(1) Position Tension Gauge J-23600 on lower section
of belt midway between power steering pump pulley and
crankshaft pulley. Test belt tension according to manu-
facturer’s instuctions.

(2) Adjust belt tension to specification if less than
90 pounds-force (400 N).

(3) Adjustment (figs. 1C-22 and 1C-23).

(a) Loosen air pump drive belt (refer to Air
Pump Drive Belt Adjustment).

ADJUSTING

REAR KET
pivor o€

FRONT
PIVOT
SCREW

ADJUSTING

NUT stot CLAMPING

BOLT

70441

Fig. 1C-22 Six-Cyilnder Engins Powsr Steering Pump
Drive Belt AdJustment

(b) Loosen adjusting bolts that attach power
steering pump bracket to adaptor plates.

NOTE: The bolt that attaches pump bracket to rear
adaptor plate is located behind rear adaptor plate

Sflange.

(c) Insert drive lug of 1/2-inch drive ratchet
into adjustment hole in bracket and pivot bracket to
tighten belt.

(d). Tighten bolts with 30 foot-pounds (41 Nem)
torque.

(e) Re-test tension.

(f) Adjust air pump drive belt (refer to Air
Pump Drive Belt Adjustment).

Serpentina Drive Bell

(1) Position Tension Gauge J-23600-B on largest ac-
cessible span of belt (fig. 1C-24). Test belt tension ac-
cording to manufacturer's instructions.
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CLAMPING REAR MOUNTING

NUTS BRACKET

ADJUSTING

LUG /

FRONT MOUNTING

BRACKET 70842

Fig. 1C-23 Eight-Cylinder Engine Power Steering Pump
Drive Beit Adjustment

Fig. 1C-24 Serpentine Drive Belt Tenslon Test

(2) Adjust belt tension to specification if less than
140 pounds-force (623 N).
(3) Adjustment.

(a) Loosen alternator adjustment and pivot
bolts.

CAUTION: Maintain a clearance of at least 1.2 inches
(30.5 mm) between power steering pump body and air
pump body. A 1.2-inch (80.5 mm) block gauge may prove

ADJUSTMENT

807108

Fig. 1C-25 Serpentine Drive Belt Adjustment

useful to rapidly establish clearance between pumps. Do
not use power steering pump to increase belt tension.

(b) Insert drive lug of 1/2-inch drive ratchet or
breaker bar into adjustment hole in alternator bracket
and pivot bracket to tighten belt.

(¢) Tighten adjustment and pivot bolts with 28
foot-pounds (38 Nem) torque.

(d) Re-test tension.

NOTE: Because of the higher tension required for ser-
pentine drive belts, a helper may be necessary for belt
adjustment.

SERPENTINE DRIVE BELT DIAGNOSIS

Refer to the diagnosis chart when servicing serpentine
drive belts.
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Serpentine Drive Belt Diagnosis

Condition Possible Cause Correction
TENSION SHEETING (1) Grooved or backside idler pulley (1) Replace pulley(s) not conforming
FABRIC FAILURE . diameters are less than minimum to specification.

(WOVEN FABRIC ON recommended.
OUTSIDE CIRCUM- '
FERENCE OF BELT (2) Tension sheeting contacting (2) Correct rubbing condition.
HAS CRACKED OR stationary object. ;
SEPARATED FROM A
BODY OF BELT) (3) Excessive heat causing woven (3) Replace belt.
~ fabric to age.
(4) Tension sheeting splice has (4) Replace belt.
fractured.
NOISE (1) Belt slippage. (1) Adjust belt.
(OBJECTIONAL
SQUEAL, SQUEAK, (2) Bearing noise. (2) Locate and repair.
OR RUMBLE IS
HEARD OR FELT (3) Belt misalignment. (8) Align belt/pulley(s).
WHILE DRIVE BELT
IS IN OPERATION) (4) Belt-to-pulley mismatch, (4) Install correct belt.
NOISE (5) Driven component induced (5) Locate defective driven component
(OBJECTIONAL vibration. and repair.
SQUEAL, SQUEAK,
OR RUMBLE IS (6) System resonant frequency (6) Vary belt tension within
HEARD OR FELT induced vibration, specifications. Replace belt.
WHILE DRIVE BELT
IS IN OPERATION)
(Continued)
RIB CHUNKING (1) Foreign objects imbedded in (1) Remove foreign objects from
(ONE OR MORE RIBS pulley grooves. pulley grooves.
HAS SEPARATED
FROM BELT BODY) (2) Installation damage. (2) Replace belt.
(3) Drive loads in excess of design (3) Adjust belt tension.
specifications.
(4) Insufficient internal belt adhesion. | (4) Replace belt.
RIB OR BELT WEAR (1) Pulley(s) misaligned. (1) Align pulley(s).
(BELT RIBS CONTACT
BOTTOM OF PULLEY (2) Mismatch of belt and pulley (2) Replace belt.
GROOVES) groove widths.
(3) Abrasive environment. (3) Replace belt.
(4) Rusted pulley(s). (4) Clean rust from pulley(s).
(5) Sharp or jagged pulley groove tips. | (5) Replace pulley.
(6) Rubber deteriorated. (6) Replace belt.

81102A
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Serpentine Drive Belt Diagnosis

Condition Possible Cause Correction
LONGITUDINAL (1) Belt has mistracked from pulley (1) Replace belt.
BELT CRACKING groove.
(CRACKS BETWEEN
TWO RIBS) (2) Pulley groove tip has worn away (2) Replace belt.
rubber to tensile member.
BELT SLIPS (1) Belt slipping because of (1) Adjust tension.
insufficient tension.
(2) Belt or pulley subjected to (2) Replace belt and clean pulleys.
substance (belt dressing, oil,
ethylene glycol) that has reduced
friction.
(3) Driven component bearing failure. | (3) Replace faulty component bearing.
(4) Belt glazed and hardened from (4) Replace belt.
heat and excessive slippage.
“GROOVE JUMPING” | (1) Insufficient belt tension. (1) Adjust belt tension.
(BELT DOES NOT
MAINTAIN CORRECT | (2) Pulley(s) not within design (2) Replace pulley(s).
POSITION ON tolerance.
PULLEY, OR TURNS
OVER AND/OR RUNS (3) Foreign object(s) in grooves. (8) Remove foreign objects from
OFF PULLEYS) grooves.
(4) Excessive belt speed. (4) Avoidexcessiveengineacceleration.
(5) Pulley misalignment. (5) Align pulley(s).
(6) Belt-to-pulley profile mismatched. (6) Install correct belt.
(7) Belt cordline is distorted. (7) Replace belt.
BELT BROKEN (1) Excessive tension. (1) Replace belt and adjust tension
(NOTE: IDENTIFY to specification.
AND CORRECT
PROBLEM BEFORE (2) Tensile members damaged during (2) Replace belt.
NEW BELT IS belt installation.
INSTALLED)
(3) Belt turnover. (3) Replace belt.
(4) Severe misalignment. (4) Align pulley(s).
(5) Bracket, pulley, or bearing (5) Replace defective component and
failure. belt.

811028
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Serpentine Drive Belt Diagnosis

Condition Possible Cause Correction
CORD EDGE FAILURE | (1) Excessive tension. (1) Adjust belt tension.
(TENSILE MEMBER
EXPOSED AT EDGES (2) Drive pulley misalignment. (2) Align pulley. -
D FROM (3) Belt contacting stationary object. 3) Correct as neces .
BELT BODY) & ool @) sy
(4) Pulley irregularities. (4) Replace pulley.
(5) Improper pulley construction. (5) Replace pulley.
(6) Insufficient adhesion between (6) Replace belt and adjust tension
tensile member and rubber matrix. to specifications.
SPORADIC RIB (1) Ribbed pulley(s) diameter less than| (1) Replace pulley(s).
CRACKING minimum specification.
(MULTIPLE CRACKS
IN BELT RIBS AT (2) Backside bend flat pulley(s) (2) Replace pulley(s).
RANDOM INTER- diameter below minimum.
VALS)
(3) Excessive heat condition causing (38) Correct heat condition as
rubber to harden. necessary.
(4) Excessive belt thickness. (4) Replace belt.
(5) Belt overcured. (5) Replace belt.
(6) Excessive tension. (6) Adjust belt tension.
81102C
SPECIFICATIONS
Cooling System Specifications
Four-Cylinder Engine Six-Cylinder Engine Eight-Cylinder Engine
USA Metric USA Metric USA Metric
Radiator Cap Relief Pressure . . . ........ 15 psi 103 kPa 15 psi 103 kPa 15 psi 103 kPa
Thermostat
RAtiNg . .. oovvieieineineeeen 195°F 91°C 1959F 91°C 195°F 91°C
Must be open 0.003 inch {(0.076mm) at . . . 192°-198°F 89°.92°C 192-198°F 89.92°C 192-198°F 89-92°C
Fullyopen. ..........couuuunn. 218°F 103°C 218°F 103°C 218°F 103°C
Water Pump
B - Centrifugal Centrifugal Cenzrifugal
Drive . . ... oiiitii e, V-Belt V-Belt or V-Belt
Radiator Serpentine
B 17 - T Tube & Spacer Tube & Spacer Tube & Spacer
Cooling System Capacities
{includes 1 quart forheater). . .. ... ... 7.8 qts. 7.1 liters 10.5 qts. 9.9 liters 14.0 qgts. 13.2 liters
F.
a“Nurnber ofBlades. . . ............. Refer to Cooling System Components Chart
Diameter. . .. .........0co0e... Refer to Cooling System Components Chart
V-Drive Beit
Angleof V. ..o oieii i 36° 38° 28°
Width—topofgroove. . . .. ......... 0.38 in. 9.65mm 0.391-0.453 9.931-11.506 0.391-0.453 9.931-11.506
in, mm in, mm
Type (plainorcogged) . . . .......... plain plain p.ain
Serpentine Drive Belts
Numberof Ribs. . .. ............. 6
RDANGIe . .. ...oovvnnnnnnn.. 40°
RibWidth . . .. ................ 0.14in. 3.56mm 60570

)
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W\
Cooling System Components
™
o &r lu"‘ﬂ Engine Transmission Radiator Fan :wl‘m
™ ! FP‘:: R?‘ Diam. N:‘ Spacer | Tempa- Shroud ;:;:;N
(L] ° [} 8 2 16.25 4 0.88
W\ t:;s D [} o® 9 2 16.25 4 0.88
™ . ) . 17 2 19.509| 7 . ) [
CJ-7 N ° (1) 17 2 19.509| 7 ° ] o
™ 87 ° ] ° 17 2 19.50®| 7 ° ] °
@m ] [ [10] 17 2 19509 7 . [ [}
Scrambler | . . n| 2 |00 | a4 | 170 .
™ ° ° ° 13 2 16.00 7 o ° °
™ D . [} 9 2 16.25 4 0.88
[ I ° ° 10 2 16.25 4 0.88
™ Wagoneer o . ° 15 2 19.50Q@} 7 e ° °
™ 15 [} L) . 15 2 195090| 7 ° ° °
. . . 15 2 19.509| 7 . ] .
™ Cherokee . ° ° 15 2 19.509| 7 . o .
(W\ 16,17, 18 3 ] ° 11.8 2 19.50 7 °
° ° ° 125 2 19.50 7 .
™ Truck ) . ) 16 2 19.50 7 ) . .
25, 26,279 . . ° 16 2 1950 | 7 . . .
o= [} ® ° 16 2 19.50 7 . ° ]
QW\ [} [ . 16 2 19.50 7 ° ° [ ]
NOTE: All radiator caps are rated at 15 psi (103 kPa)
™ ® Not applicsble to CJ-5 vehicles
@ Not available in California
™™ @ Reversa Rotation if equipped with Serpentine Drive
@ Not available for 6-258 engine 60875
i)
™
m
™ Engine Drive Belt Tension
e Initial Reset Initisl Resst
™ Pounds-Farce Pounds-Force Newtons Newtons
New Belt Used Beit New Belt Used Bsit
h Air Conditioner
o™ All ........ C e e e e e st et et t et e et 125-155 80-115 556-689 400-512
Air Pump
ey Allexceptsixcylinder w/PS. . . . . ...t ittt ittt et 125-1585 90-115 556-689 400-512
Six-Cylinder w/PS (3/8-inch bolt) ......................... e 65-75 60-70 289-334 267311
i Fan And Alternator. . . . . .. C et e st e e e e e [ 125-155 90-115 656689 400-512
Power SteeringPump. . . . .. .. ...ttt vt i neenenn c i e e e 125-155 80-115 556689 400-512
™ Serpentine Drive Beit (Sb(-Mndm' engine onty) ........................ 180-200 140-160 800-8380 623-712
60253
)
[l
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Engine Drive Belt Arrangements

ALTERNATOR POWER STEERING PUMP

FAN AND

WATER PUMP ALTERNATOR

FAN AND
- : WATERPUMP 7
I'd
/
/
/
/
/
/
/
/
/
/
/
/
DRIVE PULLEY /
DRIVE PULLEY
FOUR-CYLINDER ENGINE FOUR-CYLINDER ENGINE WITH
BASIC BELT ARRANGEMENT 70708A ALTERNATOR AND POWER STEERING 0000
ALTERNATOR FAN AND ALTERNATOR
WATER PUMP FAN AND
WATER PUMP
1 AIR PUMP
l 7
7
7
7
7
DRIVE PULLEY DRIVE PULLEY
SIX-CYLINDER ENGINE SIX-CYLINDER ENGINE WITH
BASIC BELT ARRANGEMENT ALTERNATOR AND AIR PUMP
80415A 804158
LEGEND
FRONT BELT
MIDDLE BELT ——— — ——
REAR BELT — — o — —
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Engine Drive Belt Arrangements

IDLER

~~. AIR CONDITIONER
COMPRESSOR

/

AIR PUMP

FAN AND

\ WATER PUMP

ALTERNATOR

DRIVE
PULLEY

SIX-CYLINDER ENGINE WITH
SERPENTINE DRIVE, ALTERNATOR,

AIR CONDITIONING, POWER STEERING

AND AIR PUMP 80415M

AIR PUMP

\

IDLER
PULLEY

\

FAN AND
WATER PUMP

\

ALTERNATOR

DRIVE PULLEY )\

SIX-CYLINDER ENGINE WITH
SERPENTINE DRIVE, ALTERNATOR

AND AIR PUMP
804185J

AIR PUMP

ALTERNATOR FAN AND /

WATER PUMP
7
Ve
i POWER

STEERING

PUMP

\

DRIVE PULLEY

SIX-CYLINDER ENGINE WITH ALTERNATOR
POWER STEERING AND AIR PUMP

80415D

AIR PUMP

\

IDLER
PULLEY

\

FAN AND
WATER PUMP

ALTERNATOR

DRIVE PULLEY .

SIX-CYLINDER ENGINE WITH
SERPENTINE DRIVE, ALTERNATOR,

POWER STEERING AND AIR PUMP 80415K

LEGEND

FRONT BELT
MIDDLE BELT
REAR BELT — — = — —
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Engine Drive Belt Arrangements

AIR CONDITIONER

IDLER  AIR PUMP
COMPRESSOR FAN AND PULLEY
\ WATER PUMP
ALTERNATOR

PULLEY

DRIVE PULLEY

SIX-CYLINDER ENGINE WITH ALTERNATOR,
POWER STEERING, AIR PUMP AND AIR CONDITIONING

909778

POWER
STEERING

FAN AND

WATER PUMP "UMP
ALTERNATOR \

"ff
"4’
rd
~
N
. AIR PUMP
N

DRIVE PULLEY

EIGHT-CYLINDER ENGINE WITH ALTERNATOR
AIR PUMP AND POWER STEERING

NOTE: 10 SI ALTERNATOR — 1 BELT
15 SI ALTERNATOR — 2 BELTS
90977F

FAN AND
WATER PUMP

ALTERNATOR

AlIR PUMP

“%~ DRIVE PULLEY

EIGHT-CYLINDER ENGINE WITH
ALTERNATOR AND AIR PUMP

NOTE: 10 S| ALTERNATOR - 1 BELT
15 SI ALTERNATOR - 2 BELTS

90977E
AIR CONDITIONER POWER
COMPRESSOR STEERING
/ PUMP
FAN AND
WATER PUMP

I/AL'I’ERNATOH
\\ AIR PUMP
DU
BEI‘.‘TLS DRIVE PULLEY

EIGHT-CYLINDER ENGINE WITH ALTERNATOR,
AIR PUMP, AIR CONDITIONER, AND POWER STEERING

90977G

LEGEND

FRONT BELT =i
MIDDLE BELT = o= oo
REAR BELT o= com e o e
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Torque Specifications

COOLING SYSTEMS 1C-35
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Service Set-To Torque should be used when assembling components. Service In-Use Racheck Torque should be used for checking a pre-tightened item.

USA (ft-Ibs)
Service

Service In-Use

Set-To Recheck

Torque Torque
Accessory Drive Pulley Screws (Six-Cylinder) .......ocvviiiiiieeieninnnnnnnns 18 12-25
Air Conditioning Idler Pulley Bracket-to-Timing Case CoverNut ................. 7 4-9
Alr PUmip=10=Brackot SErOWSE v s e i e s e e i e 20 15-22
Air Pump Bracket-to-Engine Screws .. ..o ittt iii it e e 25 18-28
Air Pump Adjusting Strap-t0-Pump . ...c.ccvtiiiiii e e 20 15-22
Alternator Adjusting Bolt (Six- and Eight-Cylinder) ............... ... cooava.. 18 15-20
Alternator Adjusting Bolt (Four-Cylinder) ..........ccoiiiiiiniiiiiiiinnnnnnns 20 15-25
Alternator Mounting Bracket-to-EngineBolt ... ... ... ... ... 28 23-30
Alternator Pivot Boltor Nut . ......cviiiiiiiiiiiniiinnnnnsd . 28 20-35
Alternator Pivot Mounting Bolt (toHead) .......... ... i, 33 30-35
A/ T Fluid Cooler Pipe-to-Radiator Fitting. . .........coiiiiiiiiiniiiiiniaiainnn 15 10-30
Crankshaft Pulley-to-Damper SCrew ........oovviiniiiiiii i nineens 23 18-28
Cylinder Block Heater Nut - T-Bolt Type . ...ttt 20 in-lbs 17-25 in-lbs
Fan Blades and Pulley-t0o-Hub Screw. .. ....vvviiiin i ininenns 18 12-25
Idler Pulley Bearing Shaft-to-BracketNut ............. .. ... ..o, 33 28-38
Idler Pulley Bracket-to-FrontCover Nut. . ... ... iiiiiniiiiiiiiiieiiinnns 7 4-9
Power Steering Pump-to-Bracket (Four-Cylinder)..............cooiiiiiin... 28 24-32
Power Steering Pump Adapter SCraw . ........cvviirerrieninneeeenannanineans 23 18-28
Power Steering Pump Bracket Screw. ... ... .ot 43 37-47
Power Steering Pump Mounting Screw . . ......ooiuiiieiiiiiee et niiiienns 28 25-35
Power Steering Pump PressureLineNut . ................. ... ..., 30 30-45
Power Steering Pump Pulley Nut .. ... ... . i e 58 40-69
Thermostat Housing (Six- and Eight-Cylinder) ...........ccovviiiiiiiiineinnn. 13 10-18
Thermostat Housing (Four-Cylinder) ....... .. ..oiiiiiiiiiiiiiiiiiiiiaiann. 22 17-25
Timing Case Cover-to-Block (Eight-Cylinder) (through Water Pump) ............. 25 18-33
Water Pump-to-Block Screws (Six-Cylinder) .. ... ... ..t 13 9-18
Water Pump-to-Block (Four- and Eight-Cylinder) .............cooviiiiinninnn, 25 18-33
Water Pump-to-Timing Case Cover Screen (Eight-Cylinder) .................... 48 in-lbs 40-55 in-lbs

All Torque values given in foot-pounds and newton meters with dry fits unless otherwise specified.

Metric (N-m)

Service
Set-To
Torque

24
10
27
34
27
24
27
38
38
45
20
31
2
24
45
10
38
3
58
38
41
79
18
30
34
18
34
5

Service
In-Use
Recheck
Torque

16-34
5-12
20-30
24-38
20-30
20-27
20-34
31-41
27-48
41-48
14-41
24-38
2-3
16-34
38-52
5-12
32-44
24-38
50-64
34-48
41-61
54-94
14-24
24-33
24-45
12-24
24-45
5-6

Refer to Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above.

J-29555
BELT TENSION
GAUGE

J-23600
BELT TENSION GAUGE

Tools

COOLING SYSTEM PRESSURE
TESTER AND ADAPTER

(TYPICAL)

60250
J-23600-B
BELT TENSION
GAUGE
42005
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BATTERIES

1D-1

Page

Battery Classifications, Ratings and Codes  1D-1
Battery Replacement  1D-2

Charging 1D-3

DARS Chart  1D-7

General  1D-1

INDEX

Malntenance  1D-2
Specifications 1D-9
Testing  1D-5

Tools  1D-9
Trouble Diagnosis  1D-6

GENERAL

The batteries for 1982 Jeep vehicles are lightweight
and have low-antimony/lead compound plates. In addi-
tion to helping reduce overall vehicle weight, they re-
quire less frequent electrolyte level inspections, have a
decreased self-discharge rate from local action and have
a longer shelf life. Electrolyte level inspections are re-
quired only at the beginning of each winter season and
every 15,000 miles (24 000 km).

In addition to the standard equipment 380 cold crank
amps battery, a 450 cold crank amps battery is option-
ally available for vehicles equipped with heavy-duty
equipment. Both batteries are 12-volt, lead-acid units.

The vehicle battery tray has a removable spacer that,
when removed, will permit the installation of a sub-
stitute conventional size group 24 battery in the event a
lightweight replacement battery is not available.

NOTE: A 440 Cold Crank Amps with 135-Minute Re-
serve Capacity is optionally available for 1982 J-Series
vehicles equipped with a Police Package.

BATTERY CLASSIFICATIONS, RATINGS AND CODES

Group Size Classification

The group size classification provides, by reference to
Battery Council International listings or applicable SAE
standard, the physical characteristics and electrical cri-
teria for the applicable battery.

Reserve Capacity Minutes Rating

Reserve capacity minutes is defined as the number of
minutes a fully charged battery at 80°F (26.7°C) can be
discharged at a steady 25 ampere rate until a terminal
voltage equivalent to 1.75 volts per cell (10.50 volts total
hattery voltage) is indicated. The reserve capacity rating
for each Jeep battery is either listed on a label or
stamped into the battery case. The batteries are also
color coded to denote the rating.

Cold Crank Amps Rating

The cold crank amps rating specifies the minimum
amps a fully charged battery can deliver at 0°F (-17.7¢C)
for thirty seconds without the battery terminal voltage
dropping below 7.2 volts. The cold crank amps rating is
either listed on a label or stamped in the battery case.

Battery Ratings

Group Size Cold Crank Amps | Reserve Capacity Min.
55-380 380 75
56-450 450 90
24-440 440 135
90962
Battery Codes

Each battery is date coded at the time of shipment
from the manufacturer. This code is stamped into the
edge of the plastic case cover (fig. 1D-1). A second code
number stamped on the side of the battery case repre-
sents manufacturing data and may be ignored.

The date code is decoded as follows:

e month: Jan., Feb,, etc.

®year: 81—1981, 82—1982
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® MONTH
® YEAR

CODE FOR

MANUFACTURING I
DATA ONLY JAN—82
70055
Fig. 1D-1 Date Code Locatlon—Typlcal
BATTERY REPLACEMENT
Removal

(1) Loosen cable clamps.

(2) Use puller to remove cables if necessary. Re-
move positive cable first.

WARNING: Use extreme care to prevent dropping bat-
tery and splattering the electrolyte because it can cause
severe eye injury and skin burns. Rubber gloves, rubber
aprons, protective eye shields and steel-toed shoes will
decrease the hazards of this type accident. Immediate
first aid is required for electrolyte splashed into the eyes
and on the skin. Electrolyte spills should be immediately
neutralized with a solution of sodium bicarbonate (bak-
ing soda) and water and then thoroughly rinsed with
water.

(3) Loosen holddowns and remove battery.

(4) Inspect cables for corrosion and damage. Re-
move corrosion using wire brush or post and terminal
cleaner and soda solution. Replace cables that have dam-
aged or deformed terminals.

(5) Inspect battery tray and holddowns for corro-
sion. Remove corrosion using wire brush and soda solu-
tion. Paint exposed bare metal. Replace damaged
components.

(6) Clean outside of battery case if original battery
is to be installed. Clean top cover with a diluted am-
monia soda solution to remove acid film. Flush with
clean water. Ensure soda solution does not enter cells.
Remove corrosion from terminals with wire brush or
post and terminal cleaner. Inspect case for cracks or
other damage that would result in leakage of electrolyte.

Installation

(1) Refer to Specifications to determine if battery
has correct rating for vehicle.

(2) Use hydrometer to test battery electrolyte.
Charge if necessary.

CAUTION: Ensure battery tray is clear of loose hard-
ware or debris that could damage battery case.

(3) Position battery in tray. Ensure positive and
negative terminals are correctly located. Cables must
reach their respective terminals without stretching.

(4) Ensure tang at battery base is positioned in tray
properly before tightening holddown.

CAUTION: It is imperative that the cables are con-
nected to the battery positive-to-positive and negative-
to-negative. Reverse polarity will damage alternator
diodes and radios.

(5) Connect and tighten positive cable first. Then
connect and tighten negative cable.

NOTE: The tapered positive terminal i3 1/16 inch (1.6
mm) larger in diameter than the negative terminal. The
opening in the positive cable clamp i3 correspondingly
larger.

(6) Apply thin coating of petroleum jelly or chassis
grease to cable terminals and battery posts.

(7) Inspect negative cable connections on engine
and vehicle body for condition, security and electrical
continuity.

MAINTENANCE

Always observe the correct polarity when connecting
a charger to a battery. Reversed battery connections will
damage the alternator diodes and radios. The NEGA-
TIVE battery terminal is grounded to the engine and
hody.

WARNING: Explosive gases are present within and
around the battery at all times. Avoid open flames and
sparks. The danger of battery explosion is compounded
by the fact that the acid would be splattered in every
direction. Wear protective eye shields and clothing when
servicing any battery. Ensure battery has adequate ven-
tilation when charging.

It is important that the battery be fully charged when
a new vehicle is delivered. Maintaining a battery at
partial charge could shorten its life.

Inspect electrolyte level in the battery at 15,000 mile
(24 000 km) intervals and at the beginning of the winter
season. Add distilled water to each cell until the level
reaches the bottom of the vent well. DO NOT OVER-
FILL. Operate the engine immediately after adding wa-
ter (particularly in cold weather) to assure proper
mixing of the water and electrolyte.

Inspect to determine the external condition of the
battery and the cables periodically.

The holddown should be tight enough to prevent the
battery from vibrating or shifting position and cause
damage to the battery case.
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BATTERIES 1D-3

CAUTION: Keep filler caps tight to prevent the neu-
tralizing solution from entering the cells.

Take particular care to ensure that the top of the
hattery is free of acid film and dirt between the battery
terminals. For best results when cleaning the battery,
wash with a diluted ammonia or soda solution to neu-
tralize any acid present and flush with clean water.

To ensure good electrical contact, the battery cables
must be tight on the battery posts. Ensure the terminal
clamps have not stretched. This could cause the clamp
ends to hecome butted together without actually being
tight on the post. If the battery posts or cable terminals
are corroded, disconnect the cables by loosening the
terminal clamp bolts and remove the terminals with the
aid of a puller. Do not twist, hammer or pry on a termi-
nal to free it from the battery post. Clean the terminals
and posts with a soda solution and wire brush or post
and terminal cleaner. Connect the cable terminal clamps
(positive terminal first) to the battery posts and apply a
thin coat of petroleum jelly or grease. Inspect the bat-
tery negative cable and body ground cable for condition
and good clectrical continuity with engine and body.

Frozen Electrolyte

WARNING: Do not attempt to charge or use a booster
on a battery with frozen electrolyte. The frozen battery
may explode!

A T5 percent charged battery will not freeze. Maintain
hatteries at 75 percent charge or more, especially during
winter weather.

Replace the battery if the electrolyte becomes either
slushy or frozen. A battery in this condition, depending
on the severity of the freeze, may accept and retain a
charge, and even perform satisfactorily under a load
test. However, after 120 to 150 days in service, a reduc-
tion in storage capacity and service life will become
apparent as the individual plates lose their active
material.

Electrolyte Freezing Temperature

Specific Gravity R
(Corrected to 80° F) Freozing Temperature
1.270 — 840F (- 64°C)
1.250 ~ 629F (- 629C)
1.200 - 169F (-~ 27°C)
1.150 + 050F (- 159C)
1.100 + 190F {— 70C)
60339
Battery Storagse

All wet cell batteries will discharge slowly from local
action when stored. Batteries discharge faster when
warm than when cold. For example, at 100°F (37.8°C), a
normal self-discharge rate of 0.0024 specific gravity per
day can be expected. At 50°F (10°C), a discharge rate of

0.0003 specific gravity per day is normal. Refer to Self-
Discharge Rate chart.

Before storage, clean the battery case with a solution
of sodium bicarbonate (baking soda) and water, rinse
and wipe the case dry. When storing a battery, charge
fully (no change in specific gravity after three tests
taken at one hour intervals) and store in a cool, dry
location. Refer to Charging and Testing.

Fully charge a stored battery before putting it into
service. Refer to Charging for procedure. Refer to Bat-
tery Replacement for installation procedure.

Self-Discharge Rate
Approximate Allowable
Temperature Self-Discharge Per Day

For First Ten Days

100°F {37.8°C) 0.0024 Specific Gravity
80°F (26.7°C) 0.0009 Specific Gravity
50°F (10°C) 0.0003 Specific Gravity
60338
CHARGING

General

A battery stores electrical energy in the form of chem-
ical energy. When it is used to power an electrical device
(e.g., a starter motor), the stored energy is released, or
discharged, in the form of electrical energy.

The more cells and plate area a battery has, the
greater its capacity for storing energy. When the max-
imum amount of energy is being stored, a battery is
commonly said to be “fully charged.” The relative
amount of charge or stored energy is directly propor-
tional to the specific gravity value of the electrolyte.
This allows the use of a hydrometer to determine the
state of charge or energy storage level of a battery in
relation to the maximum possible charge (full charge).

Dry Charge Battery

WARNING: Before activating a dry-charged battery,
carefully read the instructions and poison/danger warn-
ing on the electrolyte carton.

Do not remove seals until battery is to be activated.
Once the seals are removed, the battery must be acti-
vated immediately. Discard seals after removal.

Activation Procedure

(1) Fill each cell with battery electrolyte to bottom
of well, observing handling precautions listed on electro-
lyte carton.

(2) After cells are filled, tilt battery from side to
side to release air bubbles.

(3) Recheck electrolyte level in each cell and add as
necessary. .
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NOTE: Uneven filling of cells will affect the battery
capacity and service life.

(4) Install caps supplied with battery.

(5) Inspect battery case for leakage to ensure no
damage occurred in handling.

(6) Boost charge battery for 15 minutes at 30 amps
or slow charge until battery electrolyte is gassing freely.

(7) Install battery in vehicle. Refer to Battery Re-
placement-Installation.

NOTE: Because the apparent state of charge of a bat-
tery as indicated by a hydrometer is depressed for the
Jfirst few cycles, load testing 1s the only valid test at the
time of activation. Hydrometer testing may be used
after the battery has been cycled in service.

The specific gravity of a newly installed Jeep battery
will be approximately 1.225 (£0.010). The specific grav-
ity will normally rise to 1.250 to 1.265 after a few days in
service.

NOTE: Electrolyte is composed of sulfuric acid and
water. Approximately 35 percent by weight or 24 per-
cent by volume is acid.

WARNING: Never add pure acid to a battery.

Slow Charge

WARNING: Battery charging generates hydrogen gas,
which is highly flammable and explosive. Hydrogen gas
is present within and around a battery at all times, even
when a battery is in a discharged condition. Keep open
Hames and sparks (including cigarettes, cigars, pipes)
away from the battery. Always wear eye protection
when handling, testing or charging a battery.

Slow charging is the preferred method of recharging a
hattery. The slow charge method may be safely used,
regardless of charge condition of the battery, provided
the electrolyte is at the proper level in all cells and is not
frozen.

WARNING: Do not attempt to charge or use a booster
on a battery with frozen electrolyte because it can cause
the frozen battery to explode.

The normal charging rate for a lightweight battery is
3 to 5 amps. A minimum period of 24 hours is required
when charging at this rate. Charge time is inversely
proportional to the temperature of the electrolyte.

A battery may be fully charged by the slow charge
method unless it is not capable of accepting a full
charge. A battery is in a maximum charged condition
when all cells are gassing freely and three corrected
specific gravity tests, taken at one-hour intervals,
indicate no increase in specific gravity.

Fast Charge

CAUTION: Always disconnect the battery cables be-
Jore using a fast charger.

A battery may be charged at any rate that does not
cause the electrolyte temperature of any cell to exceed
125°F (51.7°C) and does not cause excessive gassing and
loss of the 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. The
hattery will be fully charged by the vehicle charging
system, provided the engine is operated a sufficient
length of time.

Booster Charging

WARNING: If the battery electrolyte is not visible or
frozen, do not attempt to jump-start because the battery
could rupture or explode. The battery must be warmed
up to 40°F (4.4 °C) and water added if necessary beforeit
can be safely charged or the engine jump-started.

The correct method for starting an engine with a
discharged battery requires either a portable starting
unit or a booster battery. When using either method, it
is essential that connections be made correctly.

When using a portable 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 jump-start-
ing engines.

(1) Remove vent caps from booster battery and
cover cap openings with dampened cloth.

CAUTION: If the engine is being jump-started with a
battery located in another vehicle, the vehicles must not
contact each other.

(2) Connect jumper cable between positive posts of
hatteries. Positive post has “+" stamped into it. POS is
also embossed on battery cover in 1/8-inch letters adja-
cent to battery post.

(3) Connect one end of second jumper cable to nega-
tive terminal of booster battery. NEG is embossed on
hattery cover in 1/8-inch letters adjacent to battery
post. Ensure cable clamps have good electrical contact
with posts. DO NOT CONNECT OTHER END OF
JUMPER CABLE TO NEGATIVE TERMINAL OF
DISCHARGED BATTERY. Connect cable to screw,
bracket, nut or other good ground connection on engine.
Do not connect cable to carburetor, air cleaner or fuel
line. Keep cable clear of fan, belts and pulleys.

WARNING: Use extreme caution when engine is oper-
ating. Do not stand in direct line with fan. Do not put
hands near pulleys, belts or fan. Do not wear loose
clothing.

333333003 3323333333333 3333333323333233Iyyiriiol
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(4) When engine starts, remove jumper cables. Dis-
connect cable from engine first.

(5) Discard cloth used to cover cap openings because
it has been exposed to sulfuric acid.

(6) Install battery caps.

TESTING

NOTE: A complete battery test includes cleaning the
top of the battery case, cleaning posts and cable termi-
nals and performing hydrometer and heavy load tests.

The condition of a battery may be determined from
the results of two tests—state of charge (hydrometer
test) and ability to supply current (heavy load test).
Refer to Battery Diagnosis and Repair Simplification
(DARS) chart.

Perform the hydrometer test first. If specific gravity
indicates less than 1.225, the battery must be charged
before proceeding to further testing. A battery that will
not accept a charge is defective and further testing is not
necessary.

NOTE: A battery with sulfated plates may require an
overnight slow charge to determine if the sulfate coating
13 thin enough to be eliminated by a charge.

A battery that is fully charged and does not pass the
heavy load test is defective.

If a battery discharges 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
the self-discharge is excessive. The Self-Discharge Rate
chart lists allowable self-discharge for the first ten days
of standing after a battery has been fully charged. A
hattery is fully charged when all cells are gassing freely
and three corrected specific gravity tests, taken at one-
hour intervals, indicate no increase in specific gravity.

Hydrometer Test

NOTE: Periodically disassemble the hydrometer and
wash components with soap and water. Inspect the float
Jor possible leaks. If the paper inside has turned brown,
the float is defective.

Prior to testing, visually inspect the battery for any
damage (cracked container, cover, loose post, etc.) that
would cause the battery to be unserviceable. To inter-
pret the hydrometer correctly, hold it with the top sur-
face of the electrolyte in the hydrometer at eye level (fig.
1D-2). Disregard the curvature of the liquid where the
surface rises against the float because of surface cohe-
sion. Draw in only enough electrolyte to keep the float
off the hottom of the hydrometer barrel with the bulb
released. Keep the hydrometer in a vertical position

’

while drawing in the electrolyte and observing the spe-
cific gravity. Exercise care when inserting the tip of the
hydrometer into a cell to avoid damage to separators.
Damaged separators can result in premature battery
failure.

BULB e,
’ DISREGARD
SLIGHT
BARREL ’ CURVATURE
FLOAT =iy
THERMOMETER
42143

Fig. 10-2 Hydrometsr

Hydrometer floats are generally calibrated to indicate
the specific gravity correctly at only one fixed temper-
ature, 80°F (26.6°C). When testing the specific gravity
at any other temperature, a correction factor is re-
quired. The correction factor is approximately a specific
gravity value of 0.004, referred to as 4 points of gravity.
For each 10°F above 80°F (5.5°C above 26.6°C), add 4
points. For each 10°F below 80°F (5.5°C below 26.6°C),
subtract 4 points. Always correct the specific gravity for
temperature variation. Test the specific gravity of the
electrolyte in each battery cell.

Example: A battery is tested at 10°F and has a spe-
cific gravity of 1.240. The actual specific gravity is deter-
mined as follows:

Number of degrees above or below 80°F equals 70
degrees (80 minus 10).

70° divided by 10° (each 10° difference) equals 7.

7 multiplied by 0.004 (temperature correction factor)
equals 0.028.

Temperature is below 80°F, therefore temperature
correction is subtracted.

Temperature corrected specific gravity is 1.212 (1.240
minus (0.028).

A fully charged battery should have a temperature
corrected specific gravity of 1.250 to 1.265.

If the specific gravity of all cells is above 1.235, but the
variation between cells is more than 50 points (0.050), it
is an indication that the battery is unserviceable. Re-
move the battery from the vehicle for additional testing.

If the specific gravity of one or more cells is less than
1.235, recharge the battery at a rate of approximately 5
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amperes until 3 consecutive specific gravity tests, at
one-hour intervals, are constant.

If the cell variation is more than 50 points (0.050) at
the end of the charge period, replace the battery.

When the specific gravity of all cells is above 1.235
and variation between cells is less than 50 points, the
battery may be tested under load.

" Specific Gravity
Specific Gravity
State of Chargo {Cold and Temperate Climates)
Fully Charged 1.265
75% Charged 1.225
50% Charged 1.190
25% Charged 1.185
Discharged 1.120
60340
Heavy Load Test

NOTE: The following instructions refer to Amserv
Buttery-Alternator-Regulator Tester, Model 21-307.

(1) Before performing heavy load test, battery must
be fully charged. Refer to Slow Charge.
(2) Turn carbon pile rheostat knob of battery tester
to OFF position (fig. 1D-3).
(3) Turn selector knob to AMP position.
(4) Connect test leads as illustrated in figure 1D-3.
(5) Turn carbon pile rheostat knob clockwise until
ammeter indicates correct test amperage:
® 135 amperes for 55-380 battery (75 reserve capacity
minutes, 380 cold crank amps).
¢ 180 amperes for 56-450 battery (90 reserve capacity
minutes, 450 cold crank amps).
® 230 amperes for 24-440 battery (135 reserve capacity
minutes, 440 cold crank amps).

=
AMP
VOLTS -

\OA D\

\ CARBON PILE
——— RHEOSTAT
KNOB

SELECTOR
— KNOB

000000

42144

Fig. 10-3 Heavy Load Test

(6) Maintain load for 15 seconds. Turn selector
switch to VOLTS, and note voltage.

If the voltmeter indicates 9.6 volts or higher with the
battery temperature at a minimum of 70°F (21°C), the
hattery is in good condition. If less than 9.6 volts, replace
the hattery.

TROUBLE DIAGNOSIS

When an engine will not start because the starter
motor is inoperative, follow the steps outlined in the
DARS charts to determine if the battery or the starting
system is the cause of the malfunction.
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- BATTERY DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHART
Note: Refer to Chapter A — General Information for details on how to use this DARS chart.

PROBLEM: STARTER MOTOR INOPERATIVEERF IS
STEP SEQUENCE RESULT

CHECK FOR:
gy =
@ LOOSE @ LOOSE
POST . 2 ALTERNATOR
OR DRIVE BELT
CLAMP
@ LOOSE

CONNECTION

AR .

REPAIR OR REPLACE

@ DEFECTIVE % IF NECESSARY

CABLE

@® DAMAGED
CASE
OR
COVER

ELECTROLYTE LEVEL TOO LOW FOR SPECIFIC GRAVITY
TEST-ADD WATER. CHARGE BATTERY FOR 10 MIN.
TEST SPECIFIC GRAVITY

@ CHECK ELECTROLYTE LEVEL AND
TEST SPECIFIC GRAVITY IN EACH .
CELL AND RECORD. AT 20 AMP RATE:

OK %

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE
CELLS ARE EQUAL WITHIN 0.050 (50 POINTS)

/g REPLACE
BATTERY

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE
BUT CELLS VARY 0.050 (50 POINTS) OR MORE

&9

AVERAGE SPECIFIC GRAVITY BELOW 1.225

Y

® CONNECT BATTERY CHARGER AND VOLTMETER
® CHARGE BATTERY FOR 3MINUTES AT 40 AMP RATE
® AT THE END OF 3 MINUTES OBSERVE VOLTMETER

WHILE CHARGER ISSTILL CHARGING O

VOLTAGE IS 15.5 VOLTS OR LESS

SLOW CHARGE
BATTERY AT

3TO 4 AMPS

FOR 48 TO
VOLTAGE ABOVE 155 VOLTS 72 HOURS

700€E0A
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SEQUENCE

RESULT

CHARGE BATTERY AS INDICATED IN CHART, AFTER
CHARGE IS COMPLETED, RECHECK SPECIFIC GRAVITY.

AVERAGE CHARGE RATE TIME
SPECIFIC GRAVITY (AMPS)
LESS THAN 1.125 5 12 HOURS
1.125 TO 1.149 20 90 MIN.
1.150 TO 1.174 20 70 MIN.
1.175 TO 1.199 20 50 MIN.
1.200 TO 1.224 20 30 MIN.

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE

CELLS ARE EQUAL WITHIN 0.050 (50 POINTS)

X

REPLACE %
BATTERY

AVERAGE SPECIFIC GRAVITY 1.225 OR MORE
BUT CELLS VARY 0.050 (50 POINTS) OR MORE

CLEAN BATTERY POSTS

AND CABLE TERMINALS
CONNECT HEAVY LOAD TESTER
DETERMINE HEAVY LOAD AMPS
FROM CHART

ADJUST TESTER FOR LOAD AMPS
HOLE LOAD FOR 15 SECONDS
NOT VOLTS

HEAVY LOAD OUTPUT TEST
HEAVY LOAD CHART

|

GROUP | COLOR RESERVE | ooy p crank | HEAVY
SIZE CODE CAPACITY AMPS LOAD
) (AMPS) |
55-380 Green 75 380 135
56-450 Red % 450 180
24-440 Yellow 135 440 230
@® VOLTAGE
9.6 OR MORE
/-\ REPLACE
@ VOLTAGE /3

LESS THAN 9.6

v BATTERY

ENGINE
STARTS

@

PERFORM
STARTER
MOTOR

,. DIAGNOSIS

ENGINE DOES
NOT START

LISTED IN
STARTING
SYSTEMS
CHAPTER IF

700608

—
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SPECIFICATIONS

Battery Specifications

Group
ENGINE Size Rating
151,258,and 360CID . . ... .... s 55-380 380 amps, 75 min.
Optional, Factory Installed. . . . . S 56450 450 amps, 90 min.
Optional, Police . . . ..... e e e e 24440 440 amps, 135 min.

80330

Torque Specifications

Ssrvice Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item.

USA (in-lbs) Moetric (N-m)
Sarvice Service
Service In-Use Service In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Battary BOX SCIEW. <o ivi iisg o baein s 651550000 506 56, inrm e msrosmimmtio ssr: nis nisssre 145 95-180 16 1-20
Battery Holddown Serew . .. ...ttt e e et e e 75 50-95 8 6-11
Battery Cable Clamip . ..ottt e e e e 75 60-90 8 7-10

All Torque values given in inch-pounds and Newton-meters with dry fits unless otherwise specified.
Refer to the Standard Torque Specifications and Capscrew Markings Chart in Section A of this manual for any torque specifications not listed above.

70406

AMA 21-317
CIRCUIT TESTER
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GENERAL COMPONENTS

A Delco charging system is installed on all vehicles. Alternator
This negative-ground system consists of two primary

components: an alternator with an integral regulator The alternator (fig. 1E-1) is belt-driven by the engine.
and a battery. The non-repairable, non-adjustable regu-  [ts major components are front and rear housings, sta-
lator is a solid-state device located within the alternator ~ tionary windings (stator), rotating field winding (rotor),
housing. rectifving diodes and regulator.
The rotor assembly is supported in the front (drive
The standard equipment alternator is rated at 42 end) housing by a ball bearing and in the rear (slip ring
amps and the optional, heavy-duty alternators arerated  end) housing by a roller bearing. The bearings have
at 55, 63, 70 and 85 amps. sufficient lubricant for the life of the alternator and do
REAR FRONT .
HOUSING HOUSING ‘ NO. 2 TERMINAL
REGULATOR \ \ ’-—'E-;
BEARING
BRUSHES — [ “BAT” TERMINAL
) -

BRIDGE TEST HOLE

RECTIFIER DIODE STATOR

TRIO — ASSEMBLY

VIEW A vigwe 43098

Fig. 1E-1  Delco Alternator—Typical
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not require periodie lubrication. Two brushes provide
current through two slip rings to and from the field coil.
The brushes are designed for long periods of attention-
free service. Other than a regularly-scheduled drive belt
tension adjustment, the alternator assembly requires no
periodic adjustments or maintenance.

The stator windings are wound on the inside of a
laminated core that is also part of the alternator frame.
The bridge rectifier connected to the stator winding

output is comprised of six diodes molded into a single

assembly. The bridge rectifier converts the three-phase
alternating current output to direct current for the ve-
hicle eleetrical system.

Battery discharge through the alternator is prevented
by the one-way current flow action of the dindes. This
climinates the need for a conventional cutout relay. Al-
ternator field current is supplied through a diode trio
that is also connected to the stator windings.

A capacitor, or condenser, located in the end housing,
protects the bridge rectifier and diode trie from high
surge voltages and suppresses radio interference noise.

NOTE: All bolt and screw threads are in metric
dimensions.

Voltags Regulator

The voltage regulator utilizes an integrated circuit to
regulate the excitation current supplied to the field (ro-
tor) winding. All regulator components are encapsulated
in a solid mold and, along with the brush holder assem-
bly, is attached to the rear housing of the alternuator. The
voltage regulatar is not adjustable or repuirable,

Battery

The battery used in conjunction with the aitrnater
and regulator to complete the charging system will be
either the standard equipment type or an optional heavy
duty type. Refer to Chapter 11)—Batteries.

OPERATION

General

Battery charging is accomplished by current supplied
directly from the alternator output terminal (heavy
gauge red wire) to the battery. The starter motor sole-
noid is used as the connection point. The battery positive
cable is connected to the heavy gauge red wire at the
solenoid. The alternator is grounded to the engine to
complete the circuit to the battery negative post. The
amount of charge the battery receives depends upon the
initial state of charge and internal condition of the bat-
tery, proper operation of the voltage regulator and the
amount of power being consumed hy the electrical load
(c.qr., heater blower motor, lamps and rear window
defogzer).

Energizing the System

When the ignition switch is turned to the On position
(figr. 1E-2), positive battery voltage is applied to the
regulator and current flows from ground to the regu-
lator. The regulator controls the amount of excitation
current allowed to flow through the field winding. The
hattery voltage provides the initial excitation that re-

" sults in a large electromagnetic field around the rotor
" and a faster build-up of output voltage.

Within the regulator, TR1 and its associated biasing
network controls the amount of field excitation current
and, in so doing, the amplitude of the output voltage. As
long as the rotor is stationary (i.e., no alternator out-
put), all the current flows through the field winding,
resistance wire and ammeter to the battery positive
terminal. The ammeter will indicate negative (-) current
flow (no alternator output).

NOTE: Sumetimes, without a battery installed in a

rehicle (or if the battery is completely discharged), there
will be no altcruator output because there will be no

o—o +
RESISTOR ° BATTERY

' -0
SWITCH =
Re omrrrsrw :
| ) |
| N |
' oiook | TRio |
! r—==—1l
I | Il
! | =]
| I
| ]
| Sl == ]
! |
| |
| |
l FIELD (ROTOR) —L——: !
| 000000 T |
| = I
I I
| l
| J |
| }
I |
| |
1_ RecTiFiER I

| = BRIDGE
- 3
ATa3099

*16-S1 Alternator Has Delta Wound Stators

Fig. 1€-2 Charging System Schematic—Typleal
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energizing excitation current. In most instances the ro-
tor will have sufficient residual magnetism to create a
magnetic field and induce a voltage into the stator when
the rotor is turned.

Voltage Output

When the rotor starts turning, the rotating electro-
magnetic field is cut by the stator windings. This action
induces an AC voltage into the stator windings. The
induced stator voltage is higher than the battery voltage
and becomes the primary voltage source for excitation
current flow through the field winding. The diode trio
rectifies the current that flows from ground through
TR1 and the field winding to the stator windings.

The six diodes in the bridge rectifier convert the stator
AC voltage to DC output voltage. As alternator rotor
rpm increases, increased power is generated for charg-
ing the battery and operating the electrical accessories.
Because the voltage amplitude is higher on the alterna-
tor side of the ammeter, the current will flow through
the ammeter to the alternator BAT terminal. The am-
meter will indicate positive (+) current flow (charge).

The No. 2 terminal on the alternator is always con-
nected to the battery, but the discharge current is lim-
ited to a negligible value by the high resistances of R2
and R3.

As the alternator rotor rpm and stator voltage in-
crease, the voltage across R3 increases to a level that
causes zener diode D1 to conduct. Transistor TR2 is
forward bhiased and conducts, and TR3 is reverse biased
Off, which turns TR1 Off. With TR1 Off, the field cur-
rent and system voltage decrease. When the voltage
across R3 decreases, D1 stops conducting. Transistor
TR2 is then reverse biased Off and transistors TR3 and
TR1 forward biased On. In turn, the field current and
output voltage increase. This cycle repeats many times
per second to limit the alternator output to a preset
value.

Capacitor C1 prevents abrupt voltage changes across
R3, R4 prevents excessive back current through TR1 at
high temperatures, and D2 protects TR1 by preventing a
high induced voltage in the field winding when TR1 is
turned Off. Resistor R2 is a thermistor that causes the
regulated voltage to vary inversely with temperature,
providing the optimum voltage over a wide temperature
range for charging the battery.

TROUBLESHOOTING

Close adherence to the following procedures in the
order presented will result in locating and correcting
charging system malfunctions in the shortest possible
time.

Figure 1E-3 depicts a basic wiring diagram for the
charging system.

RESISTANCE
WIRE

SOLENOID

BATTERY
IGNITION
ALTERNATOR swircH

70136

Flg. 1E-3 Basic Wire Connections

To avoid damage to the charging system, always ob-
serve the following precautions:

¢ Do not attempt to polarize the regulator.

¢ Do not short across or ground any of the terminals
in the charging system except as specifically
instructed.

¢ NEVER drive the alternator with the engine when
the output terminal circuit is open and No. 1 and No.
2 wire terminals are connected to the alternator.

® Ensure the alternator and battery have the same
ground polarity.

® When connecting a charger or a booster battery to
the bhattery, connect negative to negative and posi-
tive to positive.

NOTE: An ammeter is used on Cherokee, Wagoneer
and Truck models to indicate the charging rate. GJ mod-
els are equipped with a voltmeter.

Malfunction of the charging system is usually in-
dicated by one or more of the following symptoms:

¢ Faulty ammeter (or voltmeter) operation.

¢ An undercharged battery, indicated by slow engine
cranking and battery electrolyte having low specific
gravity.

® An overcharged battery, indicated by excessive wa-
ter usage.

Prior to performing any electrical tests, visually in-
spect all charging system components and wiring for
obvious discrepancies.
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Visual Inspection

Inspect for clean and tight cable terminal connections
at the battery posts, engine block, and starter motor
solenoid. Inspect for corrosion and loose wire terminal
connections at the alternator, starter motor solenoid,
dash panel connector and the charging system indicator
(i.e., ammeter or voltmeter). Inspect all wires for
cracked or broken insulation. Ensure the alternator
mounting screws are tight and that it is properly
grounded. Inspect the electrolyte level in the battery and
add water if necessary. Test the alternator drive belt
tension.

Alternator Noise

Unusual alternator noise may be caused by any one or
more of the following conditions:

* Loose mounting bolts.

¢ Loose or misaligned pulley.

¢ Worn or dirty bearings.

¢ Qut-of-round or rough slip rings.

® Defective brushes.

e Shorted rectifier diode(s) (indicated by a high fre-

quency whine).

Noise from the cooling system can also sound like
alternator noise. Disconnect and plug the heater hoses to
eliminate the possibility of the alternator bracket repro-
ducing heater core noises.

Faulty Ammeter or Voltmeter Operation

Diagnosis of the instrumentation circuits is described
in Chapter 1L—Power Plant Instrumentation.

Overcharged/Undercharged Battery

For battery undercharged-overcharged diagnosis, re-
fer to DARS charts 1 and 2.

Battery Discharge Through Alternator

If the alternator is suspected of discharging the bat-
tery hecause of excessive current leakage, perform the
following test procedure with a No. 158 bulb and bulb
socket with attached jumper wires.

WARNING: Failure to disconnect battery negative
cable before disconnecting alternator output wire can
result in injury.

(1) Disconnect battery negative cable. Disconnect
output wire (red) from alternator.

(2) Connect test bulb jumper wires in series with
output wire and alternator output terminal. Connect
hattery negative cable. Bulb should not light. If bulb
lights (even dimly), replace bridge rectifier.

(3) Disconnect battery negative cable and remove
jumper wires.

(4) Disconnect wires from No. 1 and 2 terminals of
alternator.

(5) Connect test bulb jumper wires in series with
No. 1 terminal at alternator and the battery positive
post. Connect battery negative cable. Bulb should not
light. If bulb lights (even dimly), test diode trio. If diode
trio is not defective, replace voltage regulator.

(6) Connect test bulb jumper wires in series with
No. 2 terminal at alternator and battery positive post.
Bulh should not light. If bulb lights (even dimly), replace
voltage regulator.

TESTING—OFF-VEHICLE

Rotor (Field) Winding Short-to-Ground Test

To perform this test, remove the rotor and front hous-
ing assembly from the stator and rear housing assem-
bly. Refer to Alternator Overhaul for procedure.
Perform the test with an ohmmeter set for the x1000
ohm scale or with a 110-volt test lamp.

Touch one test lead probe to rotor shaft and touch
other probe to one slip ring (fig. 1E-4). Repeat with the
other slip ring. In each test, the ohmmeter should in-
dicate infinite resistance (no pointer movement) or the
test lamp should not light.

Test Resuits

If the ohmmeter indicates other than an infinite re-
sistance or test lamp lights, a short to the rotor shaft
exists. [nspect the soldered connections at the slip rings
to ensure they are secure and not shorted to the rotor
shaft, or that excess solder is not shorting rotor winding
to the shaft. Replace the rotor if defective.

OHMMETER
<"’;ﬁ
SET SELECTOR
y AT X1000

Fig. 1€-4 Rotor (Fleld) Winding Short-to-Ground Test

Rotor (Field) Winding Open Test

To perform this test, remove the rotor and front hous-
ing assembly from the stator and rear housing assem-
bly. Refer to Alternator Overhaul for procedure.

£
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Perform the test with an ohmmeter set for the x1 scale
or with a 110-volt test lamp.

Touch one test lead probe to one slip ring and the
other test lead probe to the other slip ring (fig. 1E-5).
The ohmmeter should indicate 2.2 to 3.0 ohms or test
lamp should light.

Test Results

If the ohmmeter indicates infinite resistance or the
test lamp fails to light, the rotor winding is open.

Rotor (Field) Winding Internal Short Test

To perform this test, remove the front housing and
rotor from the stator and rear housing assembly. Refer
to Alternator Overhaul for procedure. This test is per-
formed with a 12-volt battery and an ammeter.

OHMMETER

SET SELECTOR
AT X1

Fig. 1€-5 Rotor (Fleld) Winding Open Test

Connect battery and ammeter in series with the slip
rings (fig. 1E-6). The field current at 12 volts applied at
80°F (27°C) should be between 4.0 and 5.0 amps.

Test Results

Current flow exceeding 5.0 amps indicates a shorted
winding.

NOTE: The winding resistance and ammeter in-
dication will vary slightly with winding temperature
changes. A current flow that 18 less than the specified
value indicates excessive winding resistance. An alter-
nate test method is to determine the resistance of the
Jfield winding by connecting an ohmmeter to the two slip
rings. If the resistance i3 less than 2.2 ohms at 80°F
(27°C), the winding is shorted. If the resistance is more
than 3.0 ohms at 80°F (27°C), the winding has excessive
resistance.

Stator Windings Short-to-Ground Test

To perform this test, separate the rear housing and
stator from the rotor and front housing assembly. Dis-

12 VOLT BATTERY 70157

Fig. 1E-6 Rotor (Fleld) Winding Internal Shart Test

connect the stator windings from the rectifier terminals.
Refer to Alternator Overhaul for procedure. The test is
performed with an ohmmeter set for the x1000 scale or
with a 110-volt test lamp.

Touch one test lead probe to the bare metal surface of
the stator core and the other test lead probe to the end of
one stator winding (1E-7). Because all three stator wind-
ings are soldered together, it is not necessary to test
each winding. The ohmmeter should indicate infinite
resistance (no pointer movement) or test lamp should
not light.

Teost Rasults

If the ohmmeter indicates other than an infinite re-
sistance or test lamp lights, the stator windings are
shorted to the core and must be replaced.

OHMMETER

SET SELECTOR

70158

Fig. 1E-7 Stator Windings Short-to-Ground Test
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DIAGNOSIS AND REPAIR SIMPLIFICATION (DARS) CHARTS

NOTE: Refer to Chapter A — General Information for details on how to use this DARS chart.

PROBLEM: BATTERY UNDERCHARGED]

SEQUENCE

Chart 1

DISCONNECT

ADJUST TENSION TO 90-116 LBF (V-BELT),
140-160 (SERPENTINE BELT) NEGATIVE
REPLACE BELT IF NECESSARY
TEST LAMP
ON
MAKE SURE NO
ACCESSORIES
\ ARE ON,
e
UNDER HOOD CONNECT TEST ;EFS';T L;(;“P
TEST LIGHT DIS- LAMP BETWEEN r
ALTERNATOR CONNTECTED CABLE AND DRAIN ON
BELT TENSION S RTrER POET BATTERY
CONNECT TEST
LAMP BETWEEN
CABLE AND

TRACE AND CORRECT
CONTINUOUS
DRAIN ON BATTERY

BATTERY POST

TEST LAMP OFF

TEST LAMP ON

CONNECT
NEGATIVE

= JUMPER

GROUND

BETWEEN WIRE COIL /' ;
NEG. (-) VAR
TERMINALAND

CONNECT VOLTMETER
BETWEEN POS. (+)
TERMINAL AND
GROUND

ENGAGE STARTER

| Wiy

POINTER ABOVE
9.0v

L

MOTOR LONG ENOUGH 9.0V
FOR STABILIZED
VOLTAGE INDICATION

TEST
VOLTAGE
ACROSS

IF VOLTAGE IS WITHIN 0.6
VOLT OF VOLTAGE AT
ALTERNATOR

IF VOLTAGE IS NOT
WITHIN 0.6 VOLT OF
VOLTAGE AT
ALTERNATOR, TEST
FOR BATTERY-
TO-ALTERNATOR
CIRCUIT RESISTANCE

-

POINTER BELOW
TEST BATTERY

USING BATTERY

HEAVY LOAD TEST

PROCEDURE §

(CHAPTER ID) g, coeny ok
CHARGE
ACCEPTABLE AS
SPECIFIED IN TEST

& &L PROCEDURE

~ @

xu

BATTERY

6 0 6600 © o

NOT OK

70137D
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SEQUENCE

CHARGING

SYSTEM 1E-7

RESULT

REPLACE
BATTERY

TURN OFF
ACCESSORIES

WAIT UNTIL UPPER

MET
RADIATCR INLET YOIIME TER

AND o6INTER STOPS

CONNECT — PLACE CARBUETOR THROTTLE
VOLTMETER | *— o~ RECORD ON HIGH STEP OF
ACROSS VOLTAGE FAST IDLE CAM
BATTERY !g
>
START ENGINE.
DO NOT TOUCH
DISCONNECT i
JUMPER WIRE FROM
COIL NEG. (-)
TERMINAL
HEADLIGHTS-HI | IF VOLTAGE IS
e J LOWER THAN
A/C - HI 5% IN STEP 6
TURN ON F ——
ACCESSORIES RADIO
&) CHECK =0 &\ rvoutaces
BLOWER-TYPE VOLTAGE HIGHER THAN
DEFROSTER I| == IN STEP 6
CHECK IF VOLTAGE IS
VOLTAGE LESS THAN 12.5V

IF VOLTAGE IS
MORE THAN 15.5V

IF VOLTAGE IS

SEE NOTE BELOW

12V TO 15.5V ™

IS HOT
"

GROUND {y
ALTERNATOR %
FIELD WINDING.
TOUCH SCREW-
DRIVER TO TAB
AND ALTERNATOR

BODY

CHECK
VOLTAGE =0

IF VOLTAGE IS
HIGHER THAN
IN STEP 6

IF VOLTAGE IS
LOWER THAN -
IN STEP 6

REPLACE
VOLTAGE REGULATOR

OVERHAUL
[ ALTERNATOR

NOTE: IF NO FAULT HAS BEEN FOUND, EXCESSIVE IDLING AND SLOW OR SHORT DISTANCE DRIVING, WITH ALL
ACCESSORIES ON, MAY HAVE CAUSED HEAVY DRAIN ON BATTERY — RESULTING IN UNDERCHARGED CONDITION.

70137A
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NOTE: Refer to Chapter A — General Information for details on how to use this DARS chart.

PROBLEM: BATTERY OVERCHARGED Chart 2
~ (USES TOO0 MUCH WATER)

STEP ' SEQUENCE RESULT

Q’D ﬂ
o PERFORM BATTERY

HEAVY LOAD
{gﬁ;:j&ﬁ%‘?““ BATTERY  REPLACE
NOT OK BATTERY

PLACE CARBUETOR THROTTLE
ON HIGH STEP OF

o @ \. }\ o
&
START ENGINE.
CONNECT DO NOT TOUCH
VOLTMETER S ACCELERATOR
ACROSS PEDAL
BATTERY
—s B VOLTAGE
== 5\\ CHECK g L
< . J VOLTAGE 125V to 15.5V
9 TURN OFF ALL Sl
— b 3
ACCESSORIES —c R VOLTAGE
WAIT UNTIL UPPER IS NOT = —
RADIATOR INLET  AND ‘;S,L,IQ"EERTE?OPS 125\ toilo.BY
IS HOT |

IF REPAIR
GROUNDED

o GROUNDED

BRUSH LEAD
CLIP

IF NOT REPLACE
GROUNDED VOLTAGE REGULATOR

IF SHORTED

STOP

VOLTAGE REGULATOR
EATGE OHMMETER IE NOT
SHORTED

STOP

CHECK FOR SHORTED FIELD
WINDINGS AS CAUSE OF

Y

o
3

5

(2]

m

o

o

N 3
- (o]
o

\ |

70137F
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Stator Windings Continuity Test

NOTE: The optional 70 and 85 amp alternators (Delco
15-SI) have delta wound stator windings that cannot be
tested for open windings with an ohmmeter or test
lamp. However, if the results of all other tests are nor-
mal and the alternator fails to supply the rated output,
open stator windings are probable.

To perform this test, remove the stator and rear hous-
ing assembly from the rotor and front housing assem-
bly. Refer to Alternator Overhaul for procedure. An
ohmmeter set for the x1 scale is used to perform the test.

Touch ohmmeter lead probes to any two stator wind-
ings and note the resistance (fig. 1E-8). Test all the
stator windings in this manner. Equal indications
should be obtained for each pair of windings tested.

OHMMETER

SET SELECTOR
AT X1

Fig. 1E-8 Stater Windings Continuity Test

Tost Results

An infinite resistance (no pointer movement) in-
dicates an open winding. Inspect the neutral junction
splice for a poor solder connection. Resolder the con-
nection even if it appears to be good. Retest the continu-
ity. If an open still exists, replace the stator windings.

An indication of more than 1 ohm indicates a possible
cold solder joint. Inspect the neutral junction splice and
resolder if necessary.

Stator Internal Short Circuit Test

An internal short (e.g., between adjacent windings) is
difficult to locate without laboratory test equipment. If
all other electrical checks are normal and the alternator
fails to supply the rated output, shorted stator windings
are probable.

Diode Trio Short Circuit Test

The diode trio is tested in two ways: when installed in
the rear housing and when removed from the rear
housing.

CHARGING SYSTEM 1E-9

bl g e

a Lengn

CAUTION: Do not use high voltage, such as a 110-volt
test lamp, to test the diode tro.

Test with Diode Trio Installed

(1) Before removing diode trio, connect ohmmeter,
with lowest range scale selected, from brush lead clip to
rear housing (fig. 1E-9) and note resistance.

(2) Reverse test lead probe connections. If both in-
dications are zero, inspect for grounded brush lead clip
caused hy ahsence of insulating washer, absence of in-
sulating sleeve over screw, or damaged insulation (fig.
1E-14). .

(:3) Remove serews to inspect washers and sleeves.
If serew assembly is correct and both ohimmeter obser-
vations are same, replace voltage regulator.

Test with Diode Trio Removed

(1) Remove diode trio from rear housing assembly,

(2) Connect ohmmeter having 1-1/2 volt cell to
brush terminal and one stator winding terminal (fig. 1E-
10). Observe resistance on lowest range scale.

(3) Reverse probes at same two terminals.

(4) Replace diode trio if both resistances are identi-
cal. Good diode trio will give one high and one low
resistance.

OHMMETER

OHMMETER

INSULATING
WASHERS =

7%
o

X A
Q /N &;
SSSE
BRIDGE = ¢
RECTIFIER
ATTACHING
NUTS 70160

Fig. 1€-9 Rear Hansing Assamhly
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(5) Repeat steps (2), (3), and (4) for each stator
winding terminal of diode trio.

(6) Connect ohmmeter to any two stator winding
terminals. If resistance is zero, open diode is indicated.
Replace diode trio. Repeat test for each combination of
stator winding terminals.

BRUSH CONNECTOR

OHMMETER

STATOR WINDING TERMINAL CONNECTORS
Fig. 1E-10 Testing Dieds Trlo

Bridge Rectifier Test

70161

The bridge rectifier contains six diodes. If one diode is
defective, the entire bridge rectifier must be replaced.

CAUTION: Do not use high voltage, such as a 110-volt
test lamp, to test bridge rectifier.

(1) Connect chmmeter to grounded heat sink and
any one of three terminals (fig. 1E-11). Note resistance.

(2) Reverse ohmmeter test probe connections to
grounded heat sink and same terminal. Note resistance.

(3) Repeat steps (1) and (2) for remaining two
terminals.

(4) In same manner as described above, test be-
tween insulated heat sink and each of three terminals.

Test Resuils

Each combination of terminal and heat sink tested
should have one high and one low resistance. Replace
bridge rectifier if any one pair of resistance indications
is the same.

ALTERNATOR REPLACEMENT
Removal

NOTE: Al bolt and screw threads are in metric
dimensions.

WARNING: Failure to disconnect the battery negative
cable before disconnecting the red wire from the alter-
nator can result in injury.

(1) Disconnect battery negative cable.

(2) Disconnect two-terminal plug and red wire at
back of alternator.

(3) Remove mounting and adjusting bolts, washers
and nuts.

(4) Remove alternator drive belt from alternator
pulley and remove alternator from mounting bracket.

(5) Remove pulley and fan from alternator.

BRUSH
HOLDER

REGULATOR

_ [
' | 2
INSULATED "\
HEAT SINK
]
GROUNDED
HEAT SINK ‘| 2

OHMMETER OHMMETER
70162

Fy. 1E-11  Testing Bridge Rectifier
Installation

(1) Install original pulley and fan on replacement
alternator.

(2) Attach alternator to mounting bracket with
washers and bolts. Tighten bolts finger-tight only.

(3) Install alternator drive belt.

1.3 333 3 3 3 33 3333303 3333333333333 3)
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(4) Tighten belt to specified tension. Refer to Drive
Belt Adjustment for correct belt tightening procedure.

(5) Tighten bolt at sliding slot bracket with 20 foot-
pounds (27 Nem) torque. Tighten remaining bolts with
30 foot-pounds (41 Nem) torque.

(6) Install two-terminal plug and red wire on
alternator.

(7) Connect battery negative cable.

ALTERNATOR OVERHAUL
Disasssmbly

CAUTION: As the rotor and drive end housing assem-
bly is separated from the slip ring housing assembly the
brushes will spring out onto the rotor shaft and come in
comtact with lubricant. Immediately clean brushes that
comtact shaft to avoid contamination by lubricant, oth-
erwise, they will have to be replaced.

NOTE: All bolt and screw threads are in metric
dimensions.

(1) Scribe across front housing, stator frame and
rear housing for assembly reference.

(2) Remove four through-bolts that connect rear
housing to front housing (fig. 1E-12).

(3) Separate front housing and rotor assembly from
rear housing and stator assembly by prying housings
apart with screwdriver.

NOTE: After disassembly, cover the rear housing bear-
ing with tape to prevent entry of dirt and other foreign
material. Also, cover the rotor shaft on the slip ring end
with tape. Use pressure-sensitive tape and not friction
tape, which would leave a gummy deposit on the shaft.
If the brushes are to be reused, clean with a soft, dry
cloth.

CAUTION: Avoid excessive tightening of the rotor in
the vise to prevent rotor distortion.

(4) Place rotor in vise and tighten vise only enough
to permit removal of pulley nut.

(5) Alternate pulley nut removal procedure re-
quires use of Allen wrench to prevent rotor from turning
while loosening nut with wrench (fig. 1E-13).

(6) Remove pulley nut, lockwasher, pulley, fan, and
collar.

(7) Separate front end housing from rotor shaft.

(8) Remove three stator winding attaching nuts and
washers and remove stator windings from bridge recti-
fier terminals.

(9) Separate stator from rear housing.

(10) Remove diode trio strap terminal attaching
screw from brush holder and remove diode trio.

(11) Remove capacitor holddown screw.

(12) Disconnect capacitor wire terminal from bridge
rectifier. Remove capacitor.

(13) Remove bridge rectifier attaching screws and
battery wire terminal screw.

(14) Remove bridge rectifier. Note insulator located
hetween heat sink and rear housing.

(15) Remove two brush holder screws (fig. 1E-14).
Note position of all insulator washers to facilitate cor-
rect assembly.

(16) Remove brush holder and brushes. Carefully
note position of parts for assembly.

(17) Remove voltage regulator.

(18) Remove front bearing retainer plate screws, re-
tainer plate and inner collar.

(19) Press out front bearing and slinger from front
housing with suitable tube or collar.

NOTE: If the bearing is in satisfactory condition, it
may be reused.

(20) Press out rear bearing using tube or collar that
fits inside rear housing. Press from inside of housing
toward outside.

NOTE: Replace the bearing in the rear housing if its
lubricant supply is exhausted. Do not attempt to lubri-
cate and reuse a dry bearing.

Ctsaning and Inspaction

CAUTION: Do not clean rotor with a degreasing
solvent.

(1) Clean rotor poles by brushing with oleum spir-
its, or equivalent.

(2) Inspect slip rings for dirt and roughness. Clean
with solvent. If necessary, clean and finish slip rings
with commutator paper, or 400 grit polishing cloth. Do
not use metal-oxide paper. Spin rotor in lathe or other
support while holding abrasive against rings.

NOTE: When using an abrasive, support the rotor
while spinning to clean slip rings evenly. Cleaning slip
rings without support may result in flat spots on slip
rings. This will cause brush noise and premature brush
wear.

(3) True rough or out-of-round slip rings in lathe to
0.002 inch (0.051 mm) maximum indicator reading. Re-
move only enough material to make rings smooth and
round. Finish with commutator paper, or 400 grit polish-
ing cloth, and blow away all dust.

CAUTION: Do not clean stator in degreasing solvent.

(4) Clean stator by brushing with oleum spirits, or
equivalent.

(5) Inspect brush springs for evidence of damage or
corrosion. Replace springs if there is any doubt about
their condition.

(6) Inspect brushes for wear or contamination. If
brushes are to be reused, clean with soft, dry cloth until
completely free of lubricant.
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P i,

. 1.ROTOR
2. FRONT BEARING RETAINER PLATE
3.COLLAR (INNER)
4. BEARING
5. SLINGER
6. FRONT HOUSING
7.COLLAR (OUTER) .
8.FAN

9. PULLEY

16. SCREW

Fig. 1E-12  Alternator Componaents

(7T) Inspect condition of brush holder serew in-
sulating washers for broken or cracked insulation (fig.
1E-11.

Assembly
CAUTION: Overfilling wmuy cause the bearing to
orerheat. '

(1) Fill cavity betwecen retainer piate and bearing
one-quarter full with Deleo lubricant 1948791, or
equivalent. :

10. LOCKWASHCR

11. PULLEY NUT

12. TERMINAL ASSEMBLY
13. BRIDGE RECTIFIER

14. REGULATOR

15. BRUSH ASSEMBLY

17.STATOR
18. INSULATING WASHER
19. CAPACITOR
20. DIODE TRIO
21.REAR HOUSING
2.THROUGH-BOLT
23. BEARING AND
SEAL ASSEMBLY

43108

(2) Assemble hearing and slinger into front housing
(fig. 1E-15).

Fig. 1E-15  Front Housing Bearing Assambly 4231

(3) Press bearing in with suitable tube or collar that
fits over outer bearing race.

NOTE: Install a replacement retainer plate if the felt
seal in the retainer plate has hardened.

33333 3333333323333 333333 33)yyaa3yaayyyo
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..
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..
.
- -

I
Fig. 1E-13  Removing Pulley Nut

(4) Install inner collars retainer plate and screws.

(5) Position housing, outer collar, fan, pulley and
washer on rotor shaft and install pulley nut.

(6) Place rotor in vise. Tighten vise only enough to
permit tightening of pulley nut. Tighten nut with 50
foot-pounds (68 Nem) torque.

(7) Alternate method of tightening pulley nut re-
quires use of Allen wrench to prevent rotor from turning
while tightening nut with wrench (fig. 1E-16).

CHECK FOR CRACKED
OR WORN INSULATION

60132

INSULATION

INSULATING SCREW

43110

Fig. 1E-14 Brush Holder Assembly

(8) If rear bearing was removed, support inside of
rear housing with hollow cylinder.

CAUTION: Use extreme care to avoid misalignment or
placing undue stress on bearing.

(9) Place flat plate over bearing and press bearing
into housing from outside until bearing is flush with
housing.

(10) Install replacement bearing seal. Lightly oil lip
to facilitate installation of rotor shaft. Press seal in with
lip away from bearing.

(11) Install springs and brushes into brush holder.
Brushes should slide in and out of brush holder without
binding.

NOTE: Should any of the brush holder assembly parts
require replacement, it is necessary to replace the entire
brush holder assembly. Individual parts are not
serviced.

(12) Insert straight wooden or plastic toothpick (to
prevent scratching brushes) into hole at bottom of
holder to retain brushes.

(13) Install voltage regulator.

END RETAINER

FRAME COLLAR
BEARING BEARING

SLINGER COLLAR

<
;rbsn
v_,'_: ) "‘ﬂ‘|.

i 'g_ N
A7 S

SSZZ R \
L1 2 ROTOR

1S

T\ ARMATURE
1051 ARMA

Fig. 1E-15 Front Housing Bearing Assembly

(14) Attach brush holder to rear housing. Carefully
note position of insulating washers (fig. 1E-14). Allow
toothpick to protrude through hole in rear housing.

(15) Install diode trio terminal strap attaching screw
and insulating washer. .

(16) Tighten remaining two brush holder screws
securely.

(17) Position bridge rectifier on rear housing with
insulator inserted between insulated heat sink and rear
housing.

Fig. 1E-16  Tightening Pulley Nut

(18) Install bridge rectifier attaching screw and bat-
tery wire terminal screw.
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(19 Connect capacitor wire terminal to bridge recti- () Tighten adjusting strap bolt and pivot bolt while
fier and tighten screw securely. maintaining specified tension.
(20) Install capacitor holddown screw.

(21) Position diode trio strap terminals on bridge ol £ __3\\ \‘:%_, ADJUSTING
o= : D)L/ { .‘7,;{_ _ SLOT Q
rectifier terminal studs. U IS N : 3
(22) Install stator in rear housing. \\;\ *\\ Ry
(23) Attach stator windings to bridge rectifier termi- . ’\//Q %
nal studs. Secure with washers and nuts. ADJUST“L,{;
(24) Before joining rotor and front housing assembly BOLT 7.\,
with stator and rear housing assembly, remove pro-
tective tape and ensure that bearing surface of shaft is o~
clean. P
(25) Join front housing and rear housing together /

with seribe mark aligned. i
(26) Install four through-bolts and tighten securely. |

(27) Remove toothpick from brush holder assembly. / 1 fes NG
Rotate rotor. = X, TENSION
. GAUGE
/ > .123500
\ 2 A
DRIVE BELT ADJUSTMENT AV :
If belt has been in service for some time, inspect for
general condition of the belt before attempting an ad- . _ s =
Jjustment. Replace the belt if it is severely cracked or oil- RS :.gil_il_STlNG
soaked. :

(1) Install Belt Strand Tension Gauge J-23600 on
longest accessible span of belt, midway between pulleys
(fig. 1E-17).

NOTE: FEight-cylinder engines with air conditioning
use dual drive belts. When testing belt tension, attach :

: : J ; PRY AGAINST
Teusion Gauge to one belt only. Testing both belts si- ! FRONT
multaneonsly will give an inaccurate tension. When us- HOLSINGE:
ing the gauge on a notched belt, position the middle oS
finger of the gauge in the notched cavity of the belt.

(2) Loosen alternator pivot bolt and adjusting strap
bolt.

CAUTION: Do not pry against the rear housing be-
cause the aluminum casting will be damaged.

(3) Adjust alternator by prying against front hous-
ing. Use alternator bracket as pivot point (fig. 1E-18).

(4) Rotate alternator on pivot bolt until specified
belt tension is obtained. Refer to Specifications. Fig. 1E-18 Adjusting Belt Tenslon—Typlcal
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SPECIFICATIONS
Delco Charging System Specifications Output Voltage Specifications
Alternator
Manufacturer . ... ... Delco Ambient Temperature Acceptable
Standard (4, 6 ANd Byl . o svoe vw svvnans sosmman sosms s 42 amp in Degrees Fahrenheit (C) Voltage Range
Optional (4,6and8cyl.) ... ... .. ... 63 amp
Optional 6 andBieyl ) .« cun c cvpin vu v su e TR Sued 70 amp 0-50 (- 18 to 10) 14.3-15.3
; 50-100 (10 to 38) 13.9-14.9

Optional (Police) . .......... .. ... ..ot S oo i 85amp 100 38 1o 66) 13.4-14.4
Field Current 4.0 t0 5.0 amps at 80° {27°C) 190 58 16 i

: 120-200 (66to 93) 13.0-14.1
Rotation (Viewing Drive End) . .............. s e Clockwise
PUHBYSIZE. cvnivn sotvsm snanit sie £ paisisns seSiassiin e 2.43in. (6.18cm)
Belt Tension 80807

New Belt (V-Belt). . . . Set to 125-155 pounds-force (559-689 newtons)
Used Belt (V-Belt) . .Recheck 90-115 pounds-force (400-512 newtons)

New Belt (Serpentine) ... . 180-200 pounds-force (800-820 newtaons)
Used Belt (Serpentine), . . . .. 140-160 pounds-force (623-712 newtons)
Regulator

Manufacturer . ... . .. .Delco
MBAB oo sons sman a wdssn DoE S5 OREnTE S5 R SRR 1118387
TV ..Solid State
AJUSINBNAT . cawn ssarpes vosms somen Suees 50 S0 Sw 5EE 550 None
701388

Torque Specifications

Ssrvice Set-To Torques should be used when assembling components. Service In-Use Recheck Torques should be used for checking a pre-tightened item.

USA (ft-Ibs) Moetric (N-m)
Service Sarvice
Service In-Use Sarvice In-Use
Set-To Recheck Set-To Recheck
Torque Torque Torque Torque
Alternator Adjusting Bolt . .. ... .. i e 18 15-20 24 20-27
Alternator Mounting Strap Bolt. .. ...ttt e 28 23-30 38 31-41
ANEINATOF PIVOBOI O INUL s svmnes animsmb s oo S 51s15 et 3 oy mm e 28 20-35 38 27-47
PULBYNUIE ».ovs s i saiirass wrsrassie st i e e ) 055 4 a8 S Y o 056 G744 TR 50 45-55 58-78
All Torque values given in newton-meters and foot-pounds with dry fits unless otherwise specified.
70139
Tools
_— : “‘&
____/ '\—(\\ -
_-'_._—::*'_""_ I..—_-'n-..___\‘- ;
—
J-21008
CONTINUITY
LIGHT 70271

AMA 21-317
CIRCUIT TESTER
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SECTION INDEX

Four-Cylinder Engine Starting System 1P ;I: Six- and Elght-Cylinder Engine Starting System ll‘:n:I
FOUR-CYLINDER ENGINE
STARTING SYSTEM

Beneral r;ﬂl. Starter Motor Operation :’;ﬂ]l

Noeutral Safety Switch Replacement  1F-5
Sarvice Diagnosis  1F-1

Specifications  1F-11
Starter Motor Beneral Dlagnosis  1F-9

Starter Motor Relay Replacement  1F-5
Starter Motor Replacement  1F-5
Tools  1F-25

GENERAL

The four-cylinder engine starter motor system con-
sists of a 5SMT starter motor, relay, ignition/start switch,
battery and related electrical wiring. In addition, ve-
hicles equipped with an automatic transmission have a
neutral safety switch. These components are connected
electrically as illustrated in figure 1F-1.

STARTER MOTOR OPERATION

The 5MT starter motor is shown in figure 1F-2. The
field windings are permanently mounted in the motor
frame. Both the shift lever mechanism and the solenoid
plunger are enclosed in the drive housing to protect
them from exposure to dirt, icing conditions and water
splash.

In the basic circuit illustrated in figure 1F-1, the sole-
noid is energized when the ignition/starting key switch
is closed. The resulting plunger and shift lever move-
ment causes the pinion gear to engage the engine fly-
wheel (or drive plate) ring gear and the solenoid main
contacts to close, and engine cranking is initiated. When
the engine starts, the pinion gear overrun clutch pro-
tects the armature from excessive speed until the switch
is opened, at which time the return spring disengages
the pinion gear. To prevent excessive overrun, the key
switch should be released immediately after the engine
starts.

Neutral Safety Switch

The Neutral Safety Switch is a three-connector
plunger switch mounted on the automatic transmission
case. The outside terminals connect to the back-up
lamps, while the center terminal provides a ground path
for the starter motor relay circuit. Ground is provided
only when the transmission is in Park or Neutral
position.

NOTE: Automobiles equipped with an automatic
transmission have a neutral safety switch that provides
a ground for the starter motor relay (G-terminal) when
the automatic transmission selector is in either the
NEUTRAL or PARK position. When the relay is ener-
gized, battery voltage is applied to the starter motor
solenoid pull-in and hold-in coil windings. If equipped
with a manual transmission, a jumper wire attached to
the back-up lamp connector provides a ground for the
starter motor relay (G-terminal).

SERVICE DIAGNOSIS

Before removing any unit from the starter motor sys-
tem for repair, perform the following inspections.
(1) Battery: To determine condition of battery,
follow testing procedure outlined in Chapter
1D—Batteries.
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STARTER MOTOR RELAY

SOLENOID o
PULL-IN COIL SOLENOID BATTERY
HOLD-IN COIL SWITCH | "-‘{1 1
CONTACTS o
PLUNGER
SHIFT LEVER soL
! = G
ENGINE NEUTRAL 0] fg:m:m
FLYWHEEL SAFETY | I
PINION SWITCH | switcn
GEAR (automaTic | o
/ TRANSMISSION) L |-

\ — —
\\\\‘\\ I‘ TO
BATTERY
\ 4
CLUTCH T GROUND VIA
SHIFT E:ané.up
ol CONNECTOR
PINION COMPRESSION BATTERY (MANUAL

SPRING TRANSMISSION

ONLY)

90558

Fig. 1F-1  Four-Cylinder Englne Starter Motor System

PLUNGER
PIN LEVER SHAFT
SHIFT RETAINING RING

LEVER
PLUNGER L,

HEWE;N ‘ | N DRIVE END HOUSING
SOLENOID SPR = N
A = Al SHIFT LEVER

SHANK

—

\ -

PINION STOP RETAINER RING

DRIVE piNiON STOP
COLLAR

COMMUTATOR
END FRAME

THROUGH
BOLTS

Fig. 1F-2  SMT Starter Motor—Exploded View

FRAME AND
FIELD WINDING

BRUSH AND
HOLDER
ASSEMBLY

90556
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(2) Wiring: Inspect wiring for damage. Inspect all
connections at starter motor solenoid, relay (if equip-
ped), neutral safety switch (if equipped), ignition/start
switch, and battery, including all ground connections.
Clean and tighten all connections as required.

(3) Solenoid and Ignition/Start Switch: Inspect
solenoid and switch to determine their condition. Also, if
equipped with automatic transmission, inspect condi-
tion of starter motor relay.

(4) Starter Motor Noise: To correct starter motor
noise during starting, use the following procedure:

(a) Refer to Starter Motor Noise Diagnosis
Chart to determine problem.

(b) If complaint is similar to first two condi-
tions, correction can be achieved by proper “shimming”
as follows.

1. Remove flywheel or drive plate ring gear
inspection plate.

2. Inspect flywheel or drive plate and ring
gear for damage; i.e., warp, unusual wear and excessive
runout. Replace flywheel, ring gear or drive plate as
necessary.

3. Disconnect battery negative cable (to
prevent inadvertant cranking of engine).

NOTE: Two shim thicknesses are available. One is
0.015 inch (0.381 mm) and the other 0.045 inch (1.143
mm). If shims are not available, they can be fabricated
from plain washers or other suitable material.

4. If complaint is similar to first condition,
starter motor must be moved toward flywheel/drive
plate. This can be accomplished by shimming (fig. 1F-3)
only outboard starter motor mounting pad. (This is gen-
erally condition that causes broken flywheel ring gear
teeth or starter motor housings).

5. If complaint is similar to second condi-
tion, starter motor must be moved away from fly-
wheel/drive plate. This is accomplished by installing
shim(s) (fig. 1F-3). More than one shim may be required.

(e) Conditions 3 and 4 may require starter
motor replacement or repair in some instances.

(5) Starter Motor: If battery, wiring, switches, so-
lenoid and relay (if equipped) are in satisfactory condi-
tion, and engine is known to be functioning properly,
remove starter motor and follow test procedures out-
lined below.

CAUTION: Never operate the starter motor more thay
for a 80-second duration without pausing to allow it to
cool for at least two minutes. Overheating, caused by
excessive cranking, will seriously damage the starter
motor.

Starter Motor Test

A general diagnosis is described at the end of this
section. Once a problem has been traced to the starter
motor, proceed to the test procedure outlined below.

SHIMS

i
CYLINDER I

BLOCK

FRONT

90557

Fig. 1F-3  Starier Molor Shimming and Mounting

Tasi Procadura

With the starter motor removed from the engine, the
pinion gear should be tested for freedom of operation by
turning it on the screw shaft. The armature should be
tested for freedom of rotation by prying the pinion gear
with a screwdriver to engage it with the shaft. Tight
bearings, a bent armature shaft, or a bent frame will
cause the armature to not rotate freely. If the armature
does not rotate freely, the motor should be disassembled
immediately. However, if the armature does rotate
freely, the motor should be given a no-load test before
disassembly.

Ho-Load Test

Connect a ~oitmeier (fiZ. 1F-4) between the motor
terminal and the motor frame, and use a tachometer to
measure armature speed. Connect the motor and an
ammeter in series with a fully charged battery of the
specified voltage, and a switch (in the open position)
from the solenoid battery terminal to the solenoid
switch terminal. Cluse the switch and compare the rpm,
current, and voltage with those listed in the specifica-
tions. It is not necessary to obtain the exact voltage
specified because an accurate interpretation can be
made by recognizing that if the voltage is slightly
higher, the rpm will be proportionately higher, with the
current remaining the same. However, if the exact volt-
age is desired, a carbon pile rheostat connected across
the battery can be used to reduce the voltage to the
specified value. The specified current flow includes the
solenoid current flow. Make disconnections only with
the switch open. Interpret the test results as follows:

(1) Rated current flow and specified no-load speed
indicate normal condition of starter motor.
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Starter Motor Noise Diagnosis
CONDITION POSSIBLE CAUSE CORRECTION

HIGH FREQUENCY (1) Excessive distance between pinion | (1) Shim starter motor toward flywheel
WHINE BEFORE gear and flywheel/drive plate gear. /drive plate.
ENGINE STARTS;
ENGINE STARTS OK.
HIGH FREQUENCY (1) Insufficient distance between (1) Shim starter motor away from
WHINE AFTER starter motor pinion gear.and flywheel/drive plate. Inspect
ENGINE STARTS flywheel/drive plate gear. Fly- flywheel/drive plate for damage;
WITH IGNITION wheel/drive plate runout can bent, unusual wear, and excessive
KEY RELEASED. cause noise to be intermittent. runout. Replace flywheel/drive
ENGINE STARTS OK. plate as necessary.
A LOUD “WHOOP” (1) Most probable cause is defective (1) Replace overrunning clutch or drive
AFTER ENGINE overrunning clutch. Clutch assembly.
STARTS WHILE replacement normally corrects
STARTER MOTOR IS this condition.
ENGAGED.
A “RUMBLE", (1) Most probable cause is bent or (1) Replace starter motor armature.
“GROWL” OR unbalanced starter motor
“KNOCK"” AS armature. Armature replacement
STARTER MOTOR normally corrects this condition.
COASTS TO STOP
AFTER ENGINE
STARTS.

90804

(2) Low no-load speed and high current flow R
indicate: AMMETER  VOLTMETE
(a) Too much friction—tight, dirty, or worn BATTERY

bearings, bent armature shaft or bent frame causing RO
armature to drag. 0O

(b) Shorted armature winding. This can be fur-
ther determined on growler after disassembly.
(c) Grounded armature or field windings. In-

spect further after disassembly.

(3) No armature rotation and high current flow

indicate:

(a) Terminal or field windings shorted to

ground.

(b) Seized bearings (this should have been de-
termined by turning armature by hand).

CARBON
PILE

RHEOSTAT

STARTER
MOTOR

(4) No armature rotation and no current flow
indicate:

(a) Open field winding circuit. This can be de-
termined after disassembly by inspecting internal con-
nections and testing circuit with test lamp.

(b) Open armature windings. Inspect commuta-
tor for badly burned bars after disassembly.

(c) Broken brush springs, worn brushes, pro-
truding insulation between commutator bars or other
causes that would prevent good contact between brushes
and commutator.

RP.M.
INDICATOR

80559

Flg. 1F-4 No-Load Test Connections

(5) Low no-load speed and low current flow indicate
high internal resistance because of poor connections,
defective wires, dirty commutator and causes listed un-
der step (4) above.

3
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(6) High no-load speed and high current flow usu-
ally indicate shorted field windings. If shorted field
windings are suspected, replace field winding and frame
assembly and retest for improved performance. In some
instances, armature winding could also be shorted. Test
on growler.

Starter Motor Relay Test

(1) Disconnect wire connectors from I-terminal and
G-terminal.

(2) Measure resistance between terminals with
ohmmeter. Correct resistance is 23 ohms
(approximately).

(3) Measure resistance between either terminal and
battery negative post. Resistance should be infinite.

(4) If defective, replace relay. If acceptable, connect
wire connectors.

(5) Remove SOL-terminal wire connector and con-
nect voltmeter between terminal and battery negative
post.

(6) With ignition/start switch in start position,
voltmeter should indicate battery voltage (12 volts).

(7) If defective, replace relay. If acceptable, connect
wire connector.

Neutral Safety Switch Test

Discornect wire connector from switch and test for
continuity with ohmmeter between center terminal pin
and transmission case. Continuity should exist only
when automatic transmission is in Park or Neutral
position.

NOTE: Check linkage adjustment before replacing
switch.

STARTER MOTOR REPLACEMENT

Starter motors do not require lubrication except dur-
ing overhaul.

When the motor is disassembled for any reason, lubri-
cate as follows:

(1) Armature shaft and drive end and commutator
end bushings should be covered with a thin coating of
Lubriplate, or equivalent.

(2) Roll type overrunning clutch requires no lubri-
cation. However, drive assembly should be wiped clean.
Do not clean in degreasing tank or with grease dis-
solving solvents because this will dissolve lubricant in
clutch mechanism. Use silicone grease (General Electric
CG321, Dow Corning 33 Medium, or equivalent) on shaft
underneath overrruning clutch assembly.

NOTE: Avoid excessive lubrication.

Starter Motor Removal

Use the following procedure to remove the starter
motor from the engine:

(1) Disconnect battery negative cable at battery.

(2) From beneath vehicle, remove two starter mo-
tor-to-engine bolts (fig. 1F-3), and allow starter to drop
down.

(3) Disconnect solenoid wires and battery cable, and
remove starter motor. To replace, reverse procedure out-
lined above. Replace any shims that were removed.

Solsnold Removal

Use the following procedure to remove the solenoid
from the starter motor:

(1) Disconnect field strap.

(2) Remove solenoid-to-drive housing attaching
screws, motor terminal bolt, and remove solenoid by
twisting.

(3) Replace by reversing procedure outlined above.

STARTER MOTOR RELAY REPLACEMENT

(1) Disconnect battery negative cable.

(2) Identify, tag and disconnect wires attached to
relay.

(3) Remove relay attaching screws and relay from
inner fender panel.

(4) Install replacement relay on inner fender panel.

(5) Connect wires to relay.

(6) Connect battery negative cable.

(7) Test relay operation.

NEUTRAL SAFETY SWITCH REPLACEMENT

(1) Disconnect wiring connector and remove switch
from transmission. Allow fluid to drain into container.

(2) Move selector lever to Park and Neutral posi-
tions. Inspect switch operating lever fingers to ensure
they are properly centered in switch opening.

(3) Install switch and seal on transmission case.
Tighten switch with 24 foot-pounds (6 Nem) torque.

(4) Test switch continuity.

(5) Correct transmission fluid level as required.

STARTER MOTOR OVERHAUL

If the starter motor does not function correctly (as
described in the No-Load Test above), it should be dis-
assembled for further testing of the components. The
starter motor should be disassembled only enough to
permit repair or replacement of the defective parts.
Safety glasses should be worn when disassembling or
assembling the starter motor.
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Disassembly

The following procedure should be used to dis-
assemble and reassemble the starter motor. Component
inspections are also included. Refer to figure 1F-2 and
proceed as follows:

(1) Disconnect field winding connection from sole-
noid terminal.

(2) Remove through-bolts.

(3) Remove commutator end frame and field frame
assembly.

(4) Remove armature assembly from drive housing.
Remove solenoid and shift lever assembly from drive
housing before removing armature assembly.

(5) Remove thrust collar from armature shaft.

(6) Remove pinion gear from armature by sliding
metal cylinder onto shaft and by striking metal eylinder
against retainer with hammer. Drive retainer toward
armature core and off snap ring (fig. 1F-5).

(7) Remove snap ring from groove in armature
shaft.

&- -
A ‘
: 1/2 IN. PIPE
COUPLING
L9@”

Fig. 1F-5 Removing Retainer From Saap Ring

(8) Roller type clutches are designed to be serviced
as a complete unit. Do not disassemble, replace if
necessary.

Component Inspection

* Brushes and Brush Holders—Inspect the brushes
for wear. If they are worn excessively when com-
pared with a new brush, they should be replaced.

Ensure the brush holders are clean and the brushes
are not binding in the holders. The complete brush
surface should ride on the commutator for proper
operation. Check by hand to ensure that the brush
springs are providing firm contact between the
brushes and commutator. If the springs are dis-
torted or discolored, they should be replaced.

e Armature Windings—Commutators should not
have the insulation undercut, and out-of-round com-
mutators should not be turned in a lathe. The arma-
ture windings should be tested for internal short
circuits, open circuits, and shorts to ground:

(1) Internal short circuits are located by rotating
armature in growler with steel strip (e.g., hacksaw
blade) held above armature. Steel strip will vibrate
when at area of short circuit. Short circuits between
commutator bars are sometimes caused by brush dust
or copper imbedded between bars. Cleaning dust and
copper out of bars may eliminate short circuits.

(2) Open circuits can be located by inspecting con-
nections joining armature windings to commutator bars
for looseness. Loose connections cause arcing and burn-
ing of commutator bars. If bars are not badly burned,
winding connections to bars can be resoldered.

(8) Shorts to ground in armature windings can be
detected by use of test lamp. If lamp lights when one
test probe is placed on commutator bar and the other
test probe on armature core or shaft, armature winding
is shorted to ground. Test all windings.

* Field Windings—The field windings should be
tested for shorts to ground and open circuits with a
test lamp. The field winding circuit is illustrated in
figure 1F-1.

(1) Shorts to grounds—Disconnect field winding
ground connection. Connect one test lamp probe to mo-
tor frame and other to field winding connector. If lamp
lights, field windings are shorted to ground and must be
repaired or replaced. If windings are not shorted, recon-
nect winding to ground. This test cannot be made if
ground connection cannot be disconnected.

(2) Open circuits—Connect test lamp probes to
frame and field winding connector. If lamp does not
light, field windings are open. If field windings are
found to be defective, frame and field winding assembly
must be replaced. Windings cannot be replaced sepa-
rately because of integral frame construction.

® Solenoid—A basic solenoid circuit is diagramed in
figure 1F-1. Solenoids can be tested electrically by
connecting a battery of the specified voltage, a
switch, and an ammeter to the two solenoid wind-
ings. With all wires disconnected from the solenoid,
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make test connections to the solenoid switch termi-
nal and to ground to test the hold-in winding (fig.
1F-6). Use the carbon pile rheostat across the bat-
tery to decrease the battery voltage to the value
listed in specifications. Compare the current flow
with the value listed in Specifications. A high cur-
rent flow indicates a shorted or grounded hold-in
winding, and a low current flow indicates excessive
resistance.

VOLTMETER

/ CARBON PILE
RHEOSTAT

AMMETER

BATTERY

BN HOLD-IN WINDING TEST

PULL-IN WINDING TEST

Flg. 1F-6  Solenold Test Connectlons o

To test the pull-in winding, connect the battery
across the solenoid switch (S) terminal and the Sole-
noid motor (M) terminal. To reduce the voltage to
the specified value, connect the carbon pile rheostat
between the battery and M-terminal as shown with
dashed lines (fig. 1F-6) instead of across the battery
as shown with solid lines. If not needed, connect a
jumper directly from the battery to the M-terminal.

CAUTION: To prevent overheating, do not allow the
pull-in winding to be energized more than 15 seconds.
The current flow will decrease as the winding temper-
ature increases.

¢ Overrunning Clutch—Test the overrunning clutch
action. The pinion gear should turn freely in the
overrunning direction. Inspect the pinion gear teeth
to ensure that they have not been chipped, cracked,
or excessively worn. Replace assembly if necessary.
Badly chipped pinion gear teeth indicate possible
chipped teeth on the ring gear. The ring gear should
be examined and replaced if necessary.

Test the overrunning clutch for slipping with the
clutch attached to the armature. Wrap the armature
with a shop towel and clamp in a vise. Using a 12-point
deep socket and torque wrench, place the socket on the
clutch and turn counterclockwise. The clutch should not
slip with up to 50 foot-pounds (68 Nem) torque applied.
If it does, replace the clutch.

Assembly

(1) Position clutch assembly on armature shaft. To
replace snap ring and retainer onto armature:
(a) Position retainer on armature shaft with
cupped surface facing snap ring groove.

(b) Position snap ring on end of shaft. With
piece of wood on top, force ring over shaft and tap in
place (fig. 1F-7), then slide ring down into groove.

RING
GROOVE

90813

Fig. 1F-7 Forcing Snap Ring Over Shaft
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(c) To force retainer over snap ring, place a
suitable washer over shaft and squeeze retainer and

washer together with pliers (fig. 1F-8).

SNAP RING

) THRUST COLLAR
- /

Flg. 1F-8 Forcing Retalner Over Snap Ring

90814

(d) Remove washer.

(e) Slide thrust collar over shaft.

(2) Refer to disassembly procedure and follow in
reverse order to complete reassembly.

(3) When solenoid is installed, apply sealing com-
pound between motor frame, flange, and solenoid
junction.

Pinlon Gear Clearance Test

The pinion gear clearance cannot be adjusted but
should be tested after reassembly of the starter motor to
ensure proper clearance. Improper clearance is an in-
dication of worn parts.

To measure pinion gear clearance, follow the steps
listed below:

(1) Disconnect starter motor field winding con-
nector from solenoid motor M-terminal and THOR-
OUGHLY INSULATE IT.

(2) Connect battery between solenoid switch S-ter-
minal and starter motor frame (fig. 1F-9).

BATTERY

SOLENOID
n

BAT

S
M

STARTER
MOTOR

\\/4
OS.

N/

Fig. 1F-8 Pinlon Gear Clearance Measurament Test Clrcult

(3) MOMENTARILY flash jumper lead from sole-
noid motor terminal (M) to starter motor frame. This
will shift pinion gear into cranking position and it will
remain in this position until battery is disconnected.

(4) Push pinion gear back toward commutator end
to eliminate any slack.

(5) Measure distance between pinion gear and pin-
ion gear stop with feeler gauge (fig. 1F-10). Acceptable
distance is 0.010 to 0.140 inch (0.0254 to 3.556 mm).

FEELER GAUGE

0.010 in. TO 0.140 in.
(0.026 mm TO 3.56 mm)

FORCE GEAR
REARWARD TO
ELIMINATE SLACK

90816

Flg. 1F-10 Measuring Pinlon Gear Clesrance
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Starter Motor General Diagnosis
SOLENOID DOES NOT ENERGIZE

TURN HEADLAMPS AND DOME LAMP
ON, TURN KEY TO START POSITION

[
[ 1

LAMPS DIM OR GO OUT LAMPS STAY BRIGHT

CHECK BATTERY STATE-OF-CHARGE TURN ON RADIO, HEATER AND TURN SIGNALS
! |

l

SPECIFIC GRAVITY
BELOW 1.225

SPECIFIC GRAVITY
ABOVE 1.225

I

|

CHARGE BATTERY,
CHECK FOR DRAIN
AND CHECK
ALTERNATOR

TEST VOLTAGE
ACROSS BATTERY
POSTS

r

OPERATE OK DO NOT OPERATE
l [
CHECK CONNECTIONS CHECK DASH
AND VOLTAGE AT CONNECTOR,
RELAY TERMINAL* FUSIBLE LINK
WITH KEY IN START AND IGNITION
POSITION SWITCH
CONNECTIONS

LESS THAN 9.6 VOLTS

9.6 VOLTS OR MORE

I

I I 7 VOLTS OR MORE LESS THAN 7 VOLTS
,TFEgLBQgE,F;Y' TEST VOLTAGE FROM
STARTER MOTOR ENGINE BLOCK TO TEST VOLTAGE AT
BATT. NEG. POST, KEY SOLENOID S-TERMINAL
IN START POSITION, [
(POS. PROBE ON
BLOCK) 7 VOLTS OR MORE
l WITH KEY IN START
POSITION, TEST
— REPAIR STARTER VOLTAGE AT IGNITION
MOTOR SWITCH TERMINAL
0.5 VOLT OR MORE LESS THAN 0.5 VOLT
I | C
CLEAN AND TEST VOLTAGE AT 7 VOLTS OR MORE LESS THAN 7 VOLTS
TIGHTEN GROUND
TERMINAL

AND/OR REPLACE
CABLE

[

LESS THAN 9 VOLTS

9 VOLTS OR MORE

REPAIR WIRE FROM
IGNITION SWITCH TO
RELAY |-TERMINAL

REPLACE IGNITION
SWITCH

« TEST VOLTAGE AT STARTER MOTOR RELAY
(SOL-TERMINAL) BEFORE TESTING AT SOLENOCID. ENSURE

niTebo CHECK FUSIBLE NEUTRAL SAFETY SWITCH IS OK.
BATTERY CABLE LINK AND DASH

TERMINALS CONNECTOR

AND/OR REPLACE

CABLE

90564 A



1F-10 STARTING SYSTEMS

Starter Motor General Diagnosis (Continued)
SLOW MOTOR OPERATION, SOLENOID CLICKS OR CHATTERS

TEST BATTERY STATE-OF-CHARGE

FOUND, PROCEED.

PERFORM VISUAL INSPECTION OF BATTERY CABLES AND CONNECTIONS

IF BATTERY NEEDS CHARGING, MAKE ALTERNATOR AND BATTERY DRAIN TEST,
CHARGE BATTERY AND RECHECK MOTOR OPERATION. IF TROUBLE HAS NOT BEEN

2

REMOVE 12-VOLT CONNECTOR FRCM HEI DISTRIBUTOR. MAKE ALL
VOLTMETER TESTS WITH KEY IN START POSITION.

MEASURE VOLTAGE ACROSS BATTERY TERMINAL POSTS

[
9.6 VOLTS OR MORE

MEASURE VOLTAGE FROM BATTERY NEGATIVE
TERMINAL TO ENGINE BLOCK. (POS. PROBE ON

|

LESS THAN 9.6 VOLTS

CHARGE AND CONNECT
TEST BATTERY.

BLOCK)

MEASURE VOLTAGE

[

|

| I

0.5 VOLT OR MORE

l

REPAIR GROUND
CABLE AND
CONNECTIONS

LESS THAN 9.6 VOLTS

LESS THAN 0.5 VOLT 9.6 VOLTS OR MORE
| l '
MEASURE VOLTAGE REPAIR REPLACE
STARTER ORIGINAL

AT SOLENOID BAT. MOTOR BATTERY
TERMINAL, CLEAN
AND TIGHTEN ALL -
CONNECTIONS AT

STARTER MOTOR.

9 VOLTS OR MORE

LESS THAN 9 VOLTS

l

REPAIR STARTER
MOTOR

CLEAN AND TIGHTEN POSITIVE CONNECTIONS
IF OK, REPLACE CABLE

"t

NOTE:  THIS DIAGNOSIS IS DESIGNED FOR USE ON T
ENGINES AND BATTERIES AT ROOM OR
NORMAL OPERATING TEMPERATURES. IT IS
ALSO NECESSARY THAT THERE BE NO ENGINE
DEFECTS THAT WOULD CAUSE STARTER
MOTOR PROBLEMS. TO USE IT UNDER OTHER
CONDITIONS CAN RESULT IN. AN INCORRECT
DIAGNOSIS.

906646
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SPECIFICATIONS
STARTER MOTOR AND SOLENOID
ENGINE STARTER NO LOAD TEST WITH 9 VOLTS SOLENOID
PART TYPE AMPS RPM SPECIFICATIONS
NO. PART HOLD-IN PULL-IN
MIN. | MAX. | MIN. | MAX NO. WINDING WINDING
AMPS AT 10V AMPS AT 5V
151 (2V) 1108526 SMT 45 70 7000 | 11,900 | 1114488 15-20 20-30
80565
SIX-AND EIGHT-CYLINDER
ENGINE STARTING SYSTEM
Page Page
Components  1F-11 Specifications  1F-25
General  1F-11 Starter Motor Overhaul 1F-21

Neutral Safsty Switch Replacement  1F-24
Off-Vehicle Tosting 1F-18
0na-Vehicle Testing 1F-14

Cperation 1F-12

Starter Motor Replacsmeat 1F-21
Tosls 1F-25
Troubleshooting 1F-14

[T

The starting system used with all Jeep six- and eight-
cylinder engines consists of a lightweight positive en-
gagement starter motor, a starter motor solenoid, an
ignition/start switch, circuits protected by fusible links
and the battery. Vehicles equipped with an automatic
transmission also have a neutral safety switch. The
starter motor has a moveable pole shoe and appropriate
linkage to engage the drive mechanism. Inside the drive
assembly, an overrunning clutch prevents the starter
motor from being driven by the ring gear.

COMPONENTS
Starter Motor

ldeatificaticn

At the time of manufacture, the starter motor identi-
fication code is stamped on the frame adjacent to the
Jeep part number. The date is decoded as follows:

e Year (1—1981) (2—1982)

* Month (A—Jan., B—Feb., etc.)

o Week (A—first week in month, B—second week,

ete.)

Four field windings are used. Each is wound around
an iron pole shoe that concentrates the electromagnetic

flux created when current flows through the field wind-
ing. Three of the field windings have fixed pole shoes,
while the fourth winding has a moveable pole shoe. This
fourth winding, located at the top of the starter motor,
has an additional, smaller winding wound inside of it.
This is the hold-in winding.

Drive Assembly

A pinion gear, driven by the starter motor armature,
is forced to move into mesh with the engine flywheel (or
drive plate) ring gear when the starter motor is ac-
tuated. The movement is accomplished by the action of
the moveable pole shoe and its drive yoke (fig. 1F-11). As
long as the ignition key is held in the Start position, the
pinion gear remains in mesh with the ring gear. An
overrunning (one-way) clutch in the drive assembly per-
mits the starter motor to drive the ring gear, but after
the engine starts, the clutch prevents the engine from
driving the starter motor before the key is released to
the On position.

Starter Motor Solenold

Two different starter motor solenoids are used, one
with manual transmissions and the other with auto--
matic transmissions. The solenoids differ only in the
method of providing a ground for the solenoid pull-in
winding.
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PIVOT MOVEABLE

POLE SHOE

OVERRUNNING

CLUTCH
PINION Q FIXED POLE SHOE
GEAR 70108

Fig. 1F-11  Moveable Pole Shoa Oparaticn

The ground circuit for the solenoid pull-in winding is
completed through the solenoid mounting bracket on
manual transmission equipped vehicles.

On vehicles equipped with an automatic transmission,
the pull-in winding is grounded through an additional
terminal on the bottom of the solenoid. A wire connected
to this terminal provides a ground path from the neutral
safety switch located on the transmission. The pull-in
winding ground circuit is completed at the neutral
safety switch only when the automatic transmission
gear selector is placed in Neutral or Park.

NOTE: The neutral safety switch and back-up lamp
switch are enclosed in a single housing.

The starter motor solenoid pull-in winding is ener-
gized when battery voltage is applied to the S-terminal
of the solenoid and the pull-in winding is grounded.
When the solenoid pull-in winding is energized, the con-
tact disc is forced into the closed position. The disc
mates with two contacts in the solenoid and this com-
pletes the circuit between the battery and the starter
motor.

All starter motor solenoids have an I-terminal that is
connected to the ignition system. When the starter mo-
tor is in operation, the I-terminal provides full battery
voltage for the ignition coil. This circuit bypasses the
resistance wire that provides voltage for the coil after
the engine starts. Refer to Chapter 1G—Ignition Sys-
tems for additional information.

CAUTION: Starter motor solenoids used in previous
years (before solid-state ignitions) look similar to the
solenoids presently used but are very different inter-
nally. Use of the wrong type solenoid can damage the
neutral safety switch. Verify the part number stamped
on the replacement solenoid before installation.

FIELD WINDING

CAUTION: Starter motor solenoids are equipped with
both blude terminals und long studs. The blade termi-
nals are attuched to the long studs and held in place by
retaining nuts. Loosening of the retaining nuts could
cause the loss of internal connections and necessitate
replacement of the solenoid. ‘

Neutral Safety Switch

The Neutral Safety Switch is a three-terminal plunger
switch mounted on the automatic transmission case.
The two outer terminals connect to the back-up lamp
circuit, while the center terminal provides a ground path
for the starter motor solenoid circuit. Ground is pro-
vided only when the automatic transmission is in Park
or Neutral position.

Starting System Circuits

The starting system has two electrical circuits, a low
current circuit and a high current circuit (fig. 1F-12).
The low current circuit is the control circuit. It includes
the connections and wires leading from the ignition
switch to the S-terminal on the starter motor solenoid,
and from the ground terminal of the starter motor sole-
noid to the neutral safety switch on automatic transmis-
sion equipped vehicles. The high current c