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To order the special service tools used and
illustrated, please refer to the instructions on
inside back cover.

DaimlerChrysler Corporation reserves the right to make changes in design or
to make additions to or improvements in its products without imposing any
obligations upon itself to install them on its products previously manufac-
tured.
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CAUTION
ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN ARE
APPLICABLE TO, AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE TRADE
ONLY. All test and repair procedures on components or assemblies in non-auto-
motive applications should be repaired in accordance with instructions supplied by
the manufacturer of the total product.

Proper service and repair is important to the safe, reliable, operation of all motor vehi-
cles. The service procedures recommended and described in this publication were
developed for professional service personnel and are effective methods for perform-
ing vehicle repair. Following these procedures will help assure efficient economical
vehicle performance and service reliability. Some of these service procedures require
the use of special tools designed for specific procedures. These special tools should
be used when recommended throughout this publication.

Special attention should be exercised when working with spring or tension loaded fas-
teners and devices such as E-Clips, Circlips, Snap rings, etc., as careless removal may
cause personal injury. Always wear safety goggles whenever working on vehicles or vehi-
cle components.

It is important to note that this publication contains various Cautions and Warnings.
These should be carefully read in order to minimize the risk of personal injury, or the
possibility that improper service methods may damage the vehicle or render it unsafe.
It is important to note that these Cautions and Warnings cover only the situations and
procedures DaimlerChrysler Corporation has encountered and recommended.
DaimlerChrysler Corporation could not possibly know, evaluate, and advise the
service trade of all conceivable ways that service may be performed, or of the possi-
ble hazards of each. Consequently, DaimlerChrysler Corporation has not undertaken
any such broad service review. Accordingly, anyone who uses a service procedure, or
tool, that is not recommended in this publication must assure oneself thoroughly that
neither personal safety, nor vehicle safety, be jeopardized by the service methods they
select.
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DaimlerChrysler Corporation

UNITED STATES and CANADA

The special service tools referred to herein are required for certain service oper-
ations. These special service tools or their equivalent, if not obtainable through a
local source, are available through the following outlet.

28635 Mound Road, Warren, Michigan 48092, U.S.A.

MILLER SPECIAL TOOLS
SPX Corporation

Telephone 1-800-801-5420 FAX 1-800-578-7375

INTERNATIONAL

The special service tools referred to herein are required for certain service oper-
ations. These special service tools or their equivalent, if not obtainable through a
local source, are available through the following outlet.

28635 Mound Road, Warren, Michigan 48092, U.S.A.

MILLER SPECIAL TOOLS
SPX Corporation

Telephone 1-507-455-7320 FAX 1-800-578-7375
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FOREWORD

The information contained in this service manual has been prepared for the professional automotive tech-
nician involved in daily repair operations. Information describing the operation and use of standard and
optional equipment is included in the Owner’'s Manual provided with the vehicle.

Information in this manual is divided into groups. These groups contain description, operation, diagnosis,
testing, adjustments, removal, installation, disassembly, and assembly procedures for the systems and compo-
nents. To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar
after the group title is aligned to a solid tab on the first page of each group. The first page of the group has
a contents section that lists major topics within the group. If you are not sure which Group contains the infor-
mation you need, look up the Component/System in the alphabetical index located in the rear of this manual.

A Service Manual Comment form is included at the rear of this manual. Use the form to provide
DaimlerChrysler Corporation with your comments and suggestions.

Tightening torques are provided as a specific value throughout this manual. This value represents the
midpoint of the acceptable engineering torque range for a given fastener application. These torque values are
intended for use in service assembly and installation procedures using the correct OEM fasteners. When
replacing fasteners, always use the same type (part number) fastener as removed.

DaimlerChrysler Corporation reserves the right to change testing procedures, specifications, diagnosis,
repair methods, or vehicle wiring at any time without prior notice or incurring obligation.
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GROUP TAB LOCATOR

Component and System Index

Service Manual Comment Forms

| Introduction

[ O Lubrication & Maintenance
[ 2  Ssuspension

[ 3 Differential & Driveline

[ 5 Brakes

[ 6 cltch

[ 7 cooling

[ BA  Audiovideo

| 8B Chime/Buzzer

| 8E  Electronic Control Modules
| 8F Engine Systems

| 8G  Heated Systems

[ 8H Hom

[ 81 Iignition Control

[ 83 Instrument Cluster

[ 8L Lamps

[ BN Power System

| 80 Restraints

| 8P  Speed Control

[ 8O Venhicle Theft Security

| 8R  Wipers/Washers

| 8W  Wiring

[ 9 Engine

| 11  Exhaust System

[ 13  Frame & Bumpers

| 14  Fuel System

[ 19 steering

[ 21  Transmission and Transfer Case
| 22  Tires/Wheels

[ 23 Body

| 24  Heating & Air Conditioning
| 25  Emissions Control

|

|

(Rear of Manual)
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VEHICLE IDENTIFICATION
NUMBER

DESCRIPTION

The Vehicle Identification Number (VIN) plate is
located on the lower windshield fence near the left
A-pillar. The VIN contains 17 characters that provide
data concerning the vehicle. Refer to the VIN decod-
ing chart to determine the identification of a vehicle.

The Vehicle Identification Number is also
imprinted on the:

page
FASTENER IDENTIFICATION
DESCRIPTION ... .. . e 6
FASTENER USAGE
DESCRIPTION
DESCRIPTION - FASTENER USAGE ........ 9

DESCRIPTION - THREADED HOLE REPAIR ..9
METRIC SYSTEM

DESCRIPTION ... ... .. ... 10
TORQUE REFERENCES
DESCRIPTION .. ... . 12

e Vehicle Safety Certification Label.

e Frame rail.

To protect the consumer from theft and possible
fraud the manufacturer is required to include a
Check Digit at the ninth position of the Vehicle Iden-
tification Number. The check digit is used by the
manufacturer and government agencies to verify the
authenticity of the vehicle and official documenta-
tion. The formula to use the check digit is not
released to the general public.

VEHICLE IDENTIFICATION NUMBER DECODING CHART

POSITION INTERPRETATION CODE = DESCRIPTION
1 Country of Origin 1 = Manufactured By DaimlerChrysler
Corporation
2 Make J = Jeep
3 Vehicle Type 4 = MPV
4 Gross Vehicle Weight Rating E = 3001-4000 Ibs.
F = 4001-5000 Ibs.
5 Vehicle Line A = Wrangler 4X4 (LHD)
4 = Wrangler 4X4 (RHD)
6 Series 2=SE
3=X
4 = Sport
5 = Sahara
6 = Rubicon
7 Body Style 9 = Open Body
8 Engine 1 =2.4L 4 cyl DOHC Gasoline
S = 4.0L 6 cyl Gasoline
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VEHICLE IDENTIFICATION NUMBER (Continued)

POSITION INTERPRETATION CODE = DESCRIPTION
9 Check Digit 0 through 9 or X
10 Model Year 4=2004
11 Assembly Plant P = Toledo #2

12 thru 17 Vehicle Build Sequence

VEHICLE EMISSION CONTROL
INFORMATION (VECI) LABEL

DESCRIPTION

All models have a Vehicle Emission Control Infor-
mation (VECI) Label. DaimlerChrysler permanently
attaches the label in the engine compartment (Fig.
1). It cannot be removed without defacing informa-
tion and destroying the label.

The label contains the vehicle’s emission specifica-
tions and vacuum hose routings. All hoses must be
connected and routed according to the label.

The VECI label contains the following:

e Engine family and displacement

e Evaporative family
Emission control system schematic
Certification application
Engine timing specifications (if adjustable)

Idle speeds (if adjustable)
Spark plug and gap

The label also contains an engine vacuum sche-
matic. These labels are permanently attached and
cannot be removed without defacing information and
destroying label.

80adabd9

Fig. 1 VECI Label Location
1 - VECI LABEL

VEHICLE CERTIFICATION
LABEL

DESCRIPTION

A vehicle certification label (Fig. 2) is attached to
every DaimlerChrysler Corporation vehicle. The label
certifies that the vehicle conforms to all applicable
Federal Motor Vehicle Standards. The label also lists:

e Month and year of vehicle manufacture.

e Gross Vehicle Weight Rating (GVWR). The gross
front and rear axle weight ratings (GAWR’'s) are
based on a minimum rim size and maximum cold tire
inflation pressure.

¢ \ehicle Identification Number (VIN).

e Type of vehicle.

Type of rear wheels.

Bar code.

Month, Day and Hour (MDH) of final assembly.
Paint and Trim codes.

Country of origin.

The label is located on the driver-side door shut-
face.

MFDpy DAIMLER CHRYSLER - DATE OF MFR GYWR

CORPORATION 1-96C 2268 K6 (05000 LB)
GAWR FRONT WITH TIRES RIMS AT COLD
1203 KG (2850 LB) P185/76R14 14X5.5 380 KPAQS PSI)
GAWR REAR WITH TIRES RIMSAT  COLD
1225 KG (2700 LB) P195/75R14 14X55 380 KPAS PSI)

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN RBOVE.

VIN: XXOOIKOOOOKKKNKN. — TYPE: SINGLEX DUAL

MDH: 010615 021 PAINT:POP VEHICLE MADE IN CANADA TRIM:CSC3 4548505

8086df7b

Fig. 2 VEHICLE CERTIFICATION LABEL - TYPICAL
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BODY CODE PLATE

DESCRIPTION

BODY CODE PLATE

A metal body code plate is attached to the floor pan
under the drivers seat (Fig. 3). Disengage the snaps
attaching the carpet to the floor pan to read the
information. There are seven lines of information on
the body code plate. Lines 4, 5, 6, and 7 are not used
to define service information. Information reads from
left to right, starting with line 3 in the center of the
plate to line 1 at the bottom of the plate (Fig. 4).

@ ®

2 f

80a45084
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Fig. 3 Body Code Plate Location

- SNAP

- REAR CARPET

- BODY CODE PLATE
- SNAP

- FLOOR PAN

- FRONT CARPET

O wWNE

The last code imprinted on a vehicle code plate will
be followed by the imprinted word END. When two
vehicle code plates are required, the last available
spaces on the first plate will be imprinted with the
letters CTD (for continued).

When a second vehicle code plate is necessary, the
first four spaces on each row will not be used because
of the plate overlap.

® @ ©
O | 1@

(@) ] 00 xkoooaht XXX XXX

el —1®

(2) [ xxx Xxxx XXXX XXXX XXX

(1} XXX X XXXXXXXXXXXXXXXXX
|

o § ¢

Fig. 4 Body Code Plate Decoding

- PRIMARY PAINT

- SECONDARY PAINT
- ROOF

- CAR LINE SHELL

- ENGINE

- TRIM

- VIN

- MARKET

- TRANSMISSION

10 - PAINT PROCEDURE
11 - VEHICLE ORDER NUMBER

80ad847a
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4 INTRODUCTION
BODY CODE PLATE (Continued)
BODY CODE PLATE—LINE 3

DIGITS 1 THROUGH 12
Vehicle Order Number

DIGITS 13, 14, AND 15
Roof

e VJIN = Soft Top White
e VJU = Soft Top Spice
e VJIX = Soft Top Black
e VKN = Hard Top White
e VKU = Hard Top Spice
e VKX = Hard Top Black

DIGITS 16, 17, AND 18

Car Line Shell
e TJJ = Wrangler (LHD)
e TJU = Wrangler (RHD)

DIGIT 19

Price Class
e L = Wrangler (All)

DIGITS 20 AND 21
Body Type
e 77 = Wheel Base (93.4 in.)

BODY CODE PLATE—LINE 2

DIGITS 1,2, AND 3
Paint Procedure

DIGIT 4
Open Space

DIGITS 5 THROUGH 8
Primary Paint

(Refer to 23 - BODY/PAINT - SPECIFICATIONS)
for color codes.

DIGIT 9
Open Space

TJ

DIGITS 10 THROUGH 13
Secondary Paint

DIGIT 14
Open Space

DIGITS 15 THROUGH 18
Interior Trim Code

DIGIT 19
Open Space

DIGITS 20, 21, AND 22

Engine Code
e ED1 = 2.4L 4 cyl. MPI Gasoline
e ERH = 4.0L 6 cyl. MPI Gasoline

BODY CODE PLATE—LINE 1

DIGITS 1, 2, AND 3
Transmission Codes
e DDD = NV3550 5 - speed Manual
e DDK = AX15 5 - speed Manual
e DG6 = 42RLE 4 - speed Automatic

DIGIT 4
Open Space

DIGIT 5

Market Code
e B = International

DIGIT 6
Open Space

DIGITS 7 THROUGH 23

Vehicle Identification Number (VIN)

(Refer to VEHICLE DATA/VEHICLE INFORMA-
TION/VEHICLE IDENTIFICATION NUMBER -
DESCRIPTION) for breakdown of VIN code.
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INTERNATIONAL SYMBOLS
DESCRIPTION

The graphic symbols illustrated in the following
International Control and Display Symbols Chart
(Fig. 5) are used to identify various instrument con-
trols. The symbols correspond to the controls and dis-
plays that are located on the instrument panel.

INTRODUCTION 5

10
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7 8 9 10 11 12
L]
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13 14 15 16 17 18
©) @) —
19 20 21 22 23 24
80be4788
Fig. 5 INTERNATIONAL CONTROL AND DISPLAY SYMBOLS
1 High Beam 13 Rear Window Washer
2 Fog Lamps 14 Fuel
3 Headlamp, Parking Lamps, Panel Lamps 15 Engine Coolant Temperature
4 Turn Warning 16 Battery Charging Condition
5 Hazard Warning 17 Engine Oil
6 Windshield Washer 18 Seat Belt
7 Windshield Wiper 19 Brake Failure
8 Windshield Wiper and Washer 20 Parking Brake
9 Windscreen Demisting and Defrosting 21 Front Hood
10 Ventilating Fan 22 Rear hood (Decklid)
11 Rear Window Defogger 23 Horn
12 Rear Window Wiper 24 Lighter
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FASTENER IDENTIFICATION

DESCRIPTION

The SAE bolt strength grades range from grade 2
to grade 8. The higher the grade number, the greater
the bolt strength. Identification is determined by the
line marks on the top of each bolt head. The actual
bolt strength grade corresponds to the number of line
marks plus 2. The most commonly used metric bolt
strength classes are 9.8 and 10.9. The metric
strength class identification number is imprinted on
the head of the bolt. The higher the class number,
the greater the bolt strength. Some metric nuts are
imprinted with a single-digit strength class on the
nut face. Refer to the Fastener Identification and
Fastener Strength Charts (Fig. 6) and (Fig. 7).

TJ
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FASTENER IDENTIFICATION (Continued)

Bolt Markings and Torque - Metric

INTRODUCTION 7

Commercial Steel Class

9.8 10.9 12.9
Bolt Head Markings V2
D 7 o/ \_/
Body
Size Torque Torque Torque
Diam. Cast Iron Aluminum Cast Iron Aluminum Cast Iron Aluminum
mm Nem ftlb  Nem ft-Ib Nem flb Nem flb Nem ftlb Nem #f-b
6 9 5 7 4 14 9 11 7 14 9 11 7
7 14 9 11 7 18 14 14 11 23 18 18 14
8 25 18 18 14 32 23 25 18 36 27 28 21
10 40 30 30 25 60 45 45 35 70 50 55 40
12 70 55 55 40 105 75 80 60 125 95 100 75
14 115 85 90 65 160 120 125 95 195 145 150 110
16 180 130 140 100 240 175 190 135 290 210 220 165
18 230 170 180 135 320 240 250 185 400 290 310 230
Bolt Markings and Torque Values - U.S. Customary
SAE Grade Number 5 8
Bolt Head Markings
These are all SAE Grade 5 (3) line *9 $
-
Sl ~ O
Bolt Torque - Grade 5 Bolt Bolt Torque - Grade 8 Bolt
Body Size Cast Iron Aluminum Cast Iron Aluminum
Nem ft-lb Nem ft-lb Nem ft-1b Nem ft-Ib
1/4 -20 % 7 8 6 15 11 12 9
-28 12 9 9 7 18 13 14 10
5/16 - 18 20 15 16 12 30 22 24 18
-24 23 17 19 14 33 24 25 19
3/8 - 16 40 30 25 20 55 40 40 30
-24 40 30 35 25 60 45 45 35
7/16 - 14 60 45 45 35 90 65 65 50
-20 65 50 55 40 95 70 75 55
1/2 -13 95 70 75 55 130 95 100 75
- 20 100 75 80 60 150 110 120 90
9/16 - 12 135 100 110 80 190 140 150 110
-18 150 110 115 85 210 155 170 125
5/8 - 11 180 135 150 110 255 190 205 150
-18 210 155 160 120 290 215 230 170
3/4-10 325 240 255 190 460 340 365 270
-16 365 270 285 210 515 380 410 300
7/8 -9 490 360 380 280 745 550 600 440
-14 530 390 420 310 825 610 660 490
1-8 720 530 570 420 1100 820 890 660
-14 800 590 650 480 1200 890 960 710

Fig. 6 FASTENER IDENTIFICATION

80bdbd8c
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INTRODUCTION T
FASTENER IDENTIFICATION (Continued)
HOW TO DETERMINE BOLT STRENGTH
Mark Class Mark Class
Hexagon 4— 4T Stud bolt
head bolt 5— 5T
Bolt 6— 6T
4 headNo. 7 — 7T No mark
8 — 8T
9 — oT AT
10—| 101 S
n—| 1 =
=
\\_//
@ No mark AT =
Hexagon
flange bolt
No mark AT Grooved
w/washer
hexagon bolt
6T
Hexagon
head bolt Two 5T
protfruding
lines
Hexagon
flange bolt Two
@ protruding 61 Welded bolt
w/washer lines
hexagon bolt
Hexagon
head bolt Three
a protruding 77
lines AT
Hexagon
head bolt ) Four
o protruding 8T
J lines

Fig. 7 FASTENER STRENGTH

95IN-4
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FASTENER USAGE

DESCRIPTION
DESCRIPTION - FASTENER USAGE

WARNING: USE OF AN INCORRECT FASTENER
MAY RESULT IN COMPONENT DAMAGE OR PER-
SONAL INJURY.

Fasteners and torque specifications references in
this Service Manual are identified in metric and SAE
format.

During any maintenance or repair procedures, it is
important to salvage all fasteners (nuts, bolts, etc.)
for reassembly. If the fastener is not salvageable, a
fastener of equivalent specification must be used.

DESCRIPTION - THREADED HOLE REPAIR

Most stripped threaded holes can be repaired using
a Helicoil®. Follow the vehicle or Helicoil® recommen-
dations for application and repair procedures.
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METRIC SYSTEM

DESCRIPTION

The metric system is based on quantities of one,
ten, one hundred, one thousand and one million.

The following chart will assist in converting metric
units to equivalent English and SAE units, or vise

TJ

versa.
CONVERSION FORMULAS AND EQUIVALENT VALUES
MULTIPLY BY TO GET MULTIPLY BY TO GET
in-lbs x 0.11298 | = Newton Meters (N-m) | N-m x 8.851 = in-lbs
ft-Ibs x 1.3558 = Newton Meters (N-m) [ N-m x 0.7376 = ft-lbs
Inches Hg (60° F) x 3.377 = Kilopascals (kPa) kPa x 0.2961 = Inches Hg
psi X 6.895 = Kilopascals (kPa) kPa x 0.145 = psi
Inches x 25.4 = Millimeters (mm) mm x 0.03937 | = Inches
Feet x 0.3048 = Meters (M) M x 3.281 = Feet
Yards x 0.9144 = Meters M x 1.0936 = Yards
mph x 1.6093 = Kilometers/Hr. (Km/h) [ Km/h x 0.6214 = mph
Feet/Sec x 0.3048 = Meters/Sec (M/S) M/S x 3.281 = Feet/Sec
mph x 0.4470 = Meters/Sec (M/S) M/S X 2.237 = mph
Kilometers/Hr. (Km/h) | x 0.27778 | = Meters/Sec (M/S) M/S x 3.600 Kilometers/Hr. (Km/h)

COMMON METRIC EQUIVALENTS

1 inch = 25 Millimeters

1 Cubic Inch = 16 Cubic Centimeters

1 Foot = 0.3 Meter

1 Cubic Foot = 0.03 Cubic Meter

1 Yard = 0.9 Meter

1 Cubic Yard = 0.8 Cubic Meter

1 Mile = 1.6 Kilometers

Refer to the Metric Conversion Chart to convert
torque values listed in metric Newton- meters (N-m).
Also, use the chart to convert between millimeters
(mm) and inches (in.) (Fig. 8).
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METRIC SYSTEM (Continued)

in-lbs to Nem

Nem to in-lbs

INTRODUCTION 11

Fig. 8 METRIC CONVERSION CHART

in-lb Nem|inlb Nem |in-lb  Nem |inlb  Nem |inilb  Nem |Nem inlo |Nem in-b [Nem in-lb | Nem in-lb |[Nem in-Ib
2 .22 . A . X .2 1.7702 | 4.2 37.1747| 8.2 72.5792[12.2 107.9837|16.2 143.3882
4 .45?3 33 3_;;?3 33 Zi% }%ﬁ :3_3833 }23 }2,222% 4 35404 |44 38.9449| 8.4 74.3494|12.4 100.7539|16.4 145.1584
6 .6779| 46 519721 86 971650126  14.2359|166 18.7552] -6 53107 | 4.6 40.7152| 8.6 76.1197]12.6 111.5242}16.6 146.9287
8 .9039| 48 5.4232 | 88 9.9425[128 14.4618|168 18.9811] -8 7.0809 | 4.8 42.4854| 8.8 77.8899|12.8 113.2944|16.8 148.698%
10 1.1298[50 56492 90 10.1685[130  14.6878[170 19.2071] ! 8.8511 [5 4425569 ~ 79.6601113 1150646117  150.4691
12 1.3558[52 58751 |92 10.3944[132 149138|172 19.4331| 1.2 106213 |52 46.0258) 9.2 81.4303]13.2 116.8348]17.2 152.2393
14 1.5818( 54 6.1011 | 94 10.6204]134 151397174  19.6590] 1.4 123916 | 5.4 47.7961| 9.4  83.2006{13.4 118.6051|17.4 154.0096
16 1.8077| 56 6.3270 | 96 10.8464|136 15.3657}176 19.8850] 1.6 141618 | 5.6  49.5663| 9.6 84.9708]13.6 120.3753 17.6 155.7798
18 2.0337|58  6.5530| 98 11.0723[138 15.5917|178 20.1110| 1.8 159820 (5.8 51.3365| 9.8  84.7410|13.8 122.145517.8 157.5500
20 2.2597| 60 67790 [100  11.2983|140 15.8176/180  20.3369] 2 17.7022 | 6 53.1067 |10 88.5112]14 123.9157]18  159.3202
22 2.4856| 62 7.0049 1102 11.5243|142 16.0436]182 20.5629 2.2 19.4725 16.2 54,8770[10.2 90.2815|14.2 125.6860] 18.5 163.7458
24 2.7116| 64 7.2309 [104  11.7502]144 16.2696(184  20.7889| 2.4 21.2427 | 6.4 56.6472|10.4 92.0517|14.4 127.4562 19 168.1714
26 2.9376| 66 7.4569 |106  11.9762|146 16.4955|186 21.0148] 26 23.0129 | 6.6  58.4174]10.6 93.8219|14.6 129.2264] 19.5 172.5970
28 3.1635] 68 76828 [108  12.2022]148 167215188  21.2408] 2.8 247831 | 6.8 60.1876]10.8  95.5921114.8 130.9966| 20 177.0225
30 3.3895| 70 79088 [110  12.4281|150 16.9475]190  21.4668} 3 26.5534 |7 61.9579111 97.3624115  132.7669]20.5 181.4480
32 3.6155] 72 81348 |12 126541152 17.1734|192 21,6927} 3.2 283236 | 7.2 63.7281111.2  99.1326/15.2 134.5371 21 185.8736
34 3.8414| 74 8.3607 |114  12.8801|154 17.3994]194 21.9187] 3.4 30.0938 | 7.4 65.4983(11.4 100.9028/15.4 136.3073| 22 194.7247
36 4.0674} 76 8.5867 [116  13.1060[156 17.6253]196 22.1447] 3.6 31.8640 | 7.6 67.2685]11.6 102.6730(15.6 138.0775|23  203.5759
38 4293478 88127 (118 13.3320[158 17.8513[198 22.3706| 3.8 33.6342 (7.8 69.0388)|11.8 10444331158 139.8478/24  212.4270
40 4.5193} 80 9.0386 |120  13.5580[160 18.0773|200 22.5966| 4 35.4045 | 8 70.8090]12 106.2135]16 141.6180|25 221.2781
ft-lbs to Nem Nem to ft-lbs
ftlb Nem |flb  Nem [ft-lb Nem |ftlb  Nem |f-lb  Nem |Nem ftlb [Nem  filb |[Nem  ftlo [Nem  ft-lb |Nem  ft-lb
1 1.3558 { 21 28.4722 | 41 55.5885 | 61 82.7049] 81 109.8212 1 7376 | 21 15.9888| 41 30.2400| 61 44.9913] 81 59.7425
2 27116122 298280 | 42 56.9444 | 62 84.0007] 82 111.1770 2 1.4751 | 22 16.2264| 42 30.9776} 62 457289 82 60.4801
3 4.0675123 31.1838| 43 583002 | 63 85.4165] 83 112.5328 3 22127 | 23 16.9639| 43  31.7152| 63  46.4664| 83 61.2177
4 54233124 325396 | 44 59.6560 | 64 86.7723] 84 113.8888| 4 29502 | 24 17.7015| 44  32.4527| 64 47.2040] 84 61.9552
5 67791 | 25 33.8954| 45 61.0118 | 65 88.1281] 85 115.2446] 5 3.6878 | 25 18.4391] 45 33.1903| 65 47.9415] 85 62.6928
[} 8.1349 | 26 35.2513| 46 62.3676 | 66 89.4840] 86 116.6004] 6 44254 | 26 19.1766| 46  33.9279| 66  48.6791| 86 63.4303
7 9.4907 | 27  36.6071 | 47 63.7234 | 67 90.8398| 87 117.9562) 7 51629 | 27 19.9142| 47 34.6654| 67 49.4167| 87 64.1679
8 10.8465|28 37.9629| 48 65.0793 | 68 92,1956} 88 119.3120] 8 59005 | 28 20.6517| 48  35.4030| 68 50.1542] 88 64.9545
9 122024 1 29 39.3187 | 49  66.4351 | 69 93.5514f 89 120.6678 Q 6.6381 | 29 21.3893] 49  36.1405| 69 50.8918] 89 65.6430
10 13.5582 [ 30 40.6745| 50 67.7909 | 70 94.9073] 90 122.0236] 10 7.3756 | 30  22.1269| 50 36.8781| 70  51.6293] 90 66.3806
11 14.9140{ 31 42.0304 | 51 69.1467 | 71 96.2631] 91 123.37941 N 8.1132 | A 22.8644| 51 37.6157| 71 52.3669] 91  67.1181
12 16.26981 32  43.3862| 52  70.5025 | 72 97.6189] 92 124.7352] 12 8.8507 | 32 23.6020} 52 38.3532| 72 53.1045] 92 67.8557
13 17.6256| 33  44.7420| 53 71.8583 | 73 98.9747] 93 126.0910] .13 9.5883 | 33 24.3395| 53 39.0908] 73 53.8420] 93 68.5933
14 18.9815| 34 46.0978| 54 73.2142 | 74 100.3316| 94 127.4468]| 14 10.3259 | 3¢ 25.0771| 54 39.8284| 74 54.5720] 94 69.3308
15 20.3373| 35 47.4536| 55 74.5700 | 75 101.6862| 95 128.8026} 15 11.0634 | 35 25.8147| 55 40.5659| 75 55.3172] 95 70.0684
16 21.6931 | 36 48.8094| 56 759258 | 76 103.0422] 96 130.1586| 16 11.8010 | 36 26.5522{ 56  41.3035| 76  56.0547]| 96 70.8060
17 23.0489| 37 50.1653| 57 77.2816 | 77 104.3980| 97 131.5144| 17 12.5386 | 37 27.2898| 57 42.0410| 77 56.7923] 97 71.5435
18 24.4047| 38 51.5211| 58 78.6374 | 78 105.7538| 98 132.8702| 18 13.2761 | 38 28.0274] 58 42.7786f 78 57.5298) 98 72.2811
19 257605| 39 52.8769} 59 79.9933| 79 107.1196| 99 134.2260| 19 14.0137 | 39  28.7649| 59  43.5162| 79 58.2674] 99 73.0187
20 27.1164| 40 54.2327| 60  81.3491 | 80 108.4654) 100 135.5820] 20 147512 | 40 29.5025| 60  44.2537| 80  59.0050| 100 73.7562
in. to mm mm to in.
in. mm |in. mm | in. mm in. mm in. mm mm in. mm in. | mm in. mm in. mm in.
.01 254 |.21 5334 |.41 10414 [.61 15494 | .8) 20574 ] .01 .00039 [.21 .00827 .41  .01614 |.61  .02402 | 81 .03189
.02 508 |.22 5588 |.42 10668 [.62 15748 | .82 20.828 | .02 .00079 |.22 .00866 .42 01654 |.62 .02441 | 82 03228
.03 762 |23 5842 |.43 10922 [.63 16002 | .83 21.082 .03 .00118 |.23 .00906 | .43 01693 | .63  .02480 | 83 .03268
.04 1.016 |.24 6.096 | .44 11.176 | .64 16.256 | .84 21.336 | .04 00157 | .24 .00945 | .44 01732 | .64 .02520 | .84 .03307
.05 1.270 }.25 6.350 | .45 11.430 | .65 16.510 | .85 21.590 | .05 .00197 | .25 .00984 | .45 .01772 | .65 .02559 | .85 .03346
.06 1.524 |.26 6.604 | .46 11.684 | .66 16.764 | .B6 21.844 | .06 .00236 | .26 .01024 | .46 .01811 | .66 .02598 | .86 .03386
07 1778 |.27 6858 [ .47 11938 |.67 17.018 | .87 22.098 | .07 .00276 |.27 .01063 |.47 .01850 |.67  .02638 | 87 .03425
.08 2032 |.28 7012 | .48 12.192 | .68 17.272 | .88 22.352 | .08 00315 | .28 01102 | .48 .01890 (.68 [02677 | .88 .03465
09 2286 |29 7366 |.49 12446 |.69 17526 | .89 22606 | .09 00354 (.29 01142 .49 01929 .69 .02717 | 89 .03504
.10 2.540 |.30 7.620 .50 12700 |.70 17780 | .90 22.860 [ .10  .00394 (.30 .01181 |.50 .01969 |.70  .02756 | .90 .03543
1 2794 |30 7.874 .51 12954 .71 18034 | .91 23114 | .11 00433 [.31 01220 [.51  .02008 (.71  .02795 | 91 .03583
12 3.048 |.32 8.128 | .52 13.208 | .72 18.288 | .92 23.368 | .12 .00472 | .32 01260 | .52 .02047 | .72 .02835 | 92 .03622
A3 3.302 .33 8.382 | .53 13.462 | .73 18,542 | .93 23622 | 13 00512 |.33 01299 (.53 .02087 (.73 .02874 | 93  .03661
14 3556 |.34 8636 |.54 13716 |.74 18796 | 94 23.876 | 14 .00551 [.34 01339 |.54 .02126 | .74 .02913 | 94 .03701
5 3.810 }.35 8.890 | .55 13.970 | .75 19.050 | .95 24130 ] .15 00591 |.35 01378 | .55 .02165 | .75 .02953 | .95 .03740
6 4.064 |.36 9.144 | .56 14.224 1 .76 19.304 | .96 24.384 } .16 100630 | .36 01417 | .56 .02205 | .76 02992 | .96 .03780
A7 3.318 }.37 9.398 | .57 14.478 | .77 19.558 | .97 24.638 | .17 00669 | .37 01457 | .57 .02244 .77 .03032 | 97 .03819
18 4.572 .38 9.652 | .58 14,732 | .78 19.812 | .98 24892 | .18 00709 | .38 01496 | .58 .02283 |.78 - .03071 .98  .03858
19 4826 |.39 9.906 | .59 14986 .79 2006 | .99 25146 | .19 00748 .39 .01535].59 .02323 (.79  .03110 | .99 .03898
.20 5.080 |.40 10.160 | .60 15.240 | .80 20.320 {1.00 25400 | .20 00787 | .40 0575 | .60 .02362 | .80 03150 |1.00 .03937
J9OIN-10
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TORQUE REFERENCES tions Chart for torque references not listed in the

individual torque charts (Fig. 9).
DESCRIPTION

Individual Torque Charts appear within many or
the Groups. Refer to the Standard Torque Specifica-

SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque
Class | Diameter Pitch Hexagon head bolt Hexagon flange bolt
mm mm Nem kgf-cm f-Ibf Nem kgf-cm ft-Ibf
6 1 5 55 48 in.-lbf 6 60 52 in.-lbf
8 1.25 12.5 130 9 14 145 10
47 10 1.25 26 260 19 29 290 21
12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 115 1,150 83 — — —
é 1 6.5 65 56 in.-Ibf 7.5 75 65 in.-lbf
8 1.25 155 160 12 17.5 175 13
5T 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
14 1.5 21 930 67 100 1,050 76
16 1.5 140 1,400 101 — — -
6 1 8 80 69 in.-bf 9 90 78 in.-lbf
8 1.25 19 195 14 21 210 15
6T 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 — — -
é 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 2]
7T 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 - — -
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
M7 10 1.25 87 890 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

Fig. 9 TORQUE SPECIFICATIONS
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7| EncGINEOL (O) BRAKE FLUID
AUTOMATIC POWER
TRANSMISSION STEERING
FLUID FLUID
ENGINE o WINDSHIELD
@ COOLANT @ WASHER FLUIDJ

8097ddbd

Fig. 1 INTERNATIONAL SYMBOLS
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Chassis

Component Fluid, Lubricant, or Genuine Part

Steering Gear
& Linkage, Ball
Joints, Prop
Shafts &
Yokes, Wheel
Bearings

Mopar® Multi-Purpose Lubricant
NLGI Grade 2 EP, GC-LB
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(the Worldwide Fuel Charter, WWFC) to define fuel
properties necessary to deliver enhanced emissions,
performance and durability for your vehicle. We rec-
ommend the use of gasolines that meet the WWFC
specifications if they are available.

REFORMULATED GASOLINE

Many areas of the country require the use of
cleaner burning gasoline referred to as “reformu-
lated” gasoline. Reformulated gasoline contain oxy-
genates, and are specifically blended to reduce
vehicle emissions and improve air quality.

We strongly support the use of reformulated gaso-
line. Properly blended reformulated gasoline will pro-
vide excellent performance and durability for the
engine and fuel system components.

GASOLINE/OXYGENATE BLENDS

Some fuel suppliers blend unleaded gasoline with
oxygenates such as 10% ethanol, MTBE, and ETBE.
Oxygenates are required in some areas of the country
during the winter months to reduce carbon monoxide
emissions. Fuels blended with these oxygenates may
be used in your vehicle.

CAUTION: DO NOT use gasoline containing METH-
ANOL. Gasoline containing methanol may damage

0-2 LUBRICATION & MAINTENANCE
PARTS & LUBRICANT RECOMMENDATION (Continued)
Body

Component Fluid, Lubricant, or Genuine Part
Hinges:

Door And Mopar® Engine Oll

Hood

Liftgate Mopar® Multi-Purpose Lube NLGI

Grade 2 EP, GC-LB

Latches:

Door, Mopar® Multi-Purpose Lube NLG
Hood/Safety Grade 2 EP, GC-LB

Catch, Liftgate

Seat Mopar® Multi-Purpose Lube NLGI
Regulator & Grade 2 EP, GC-LB

Track

Window Mopar® Spray White Lube
System

Components

Lock Mopar® Lock Cylinder Lube
Cylinders

Parking Brake | Mopar® Wheel Brg. Grease NLGI
Mechanism Grade 1, GC-LBB

Soft Top Mopar® Soft Top Zipper Cleaner &

Lubricant

FLUID TYPES

DESCRIPTION
DESCRIPTION - FUEL REQUIREMENTS

Your engine is designed to meet all emissions reg-
ulations and provide excellent fuel economy and per-
formance when using high quality unleaded “regular”
gasoline having an octane rating of 87. The routine
use of premium gasoline is not recommended. Under
normal conditions the use of premium fuel will not
provide a benefit over high quality regular gasolines
and in some circumstances may result in poorer per-
formance.

Light spark knock at low engine speeds is not
harmful to your engine. However, continued heavy
spark knock at high speeds can cause damage and
immediate service is required. Engine damage result-
ing from operation with a heavy spark knock may
not be covered by the new vehicle warranty.

Poor quality gasoline can cause problems such as
hard starting, stalling and hesitations. If you experi-
ence these symptoms, try another brand of gasoline
before considering service for the vehicle.

Over 40 auto manufacturers world-wide have
issued and endorsed consistent gasoline specifications

critical fuel system components.

MMT IN GASOLINE

MMT is a manganese-containing metallic additive
that is blended into some gasoline to increase octane.
Gasoline blended with MMT provide no performance
advantage beyond gasoline of the same octane num-
ber without MMT. Gasoline blended with MMT
reduce spark plug life and reduce emission system
performance in some vehicles. We recommend that
gasolines free of MMT be used in your vehicle. The
MMT content of gasoline may not be indicated on the
gasoline pump; therefore, you should ask your gaso-
line retailer whether or not his/her gasoline contains
MMT.

It is even more important to look for gasoline with-
out MMT in Canada because MMT can be used at
levels higher than allowed in the United States.
MMT is prohibited in Federal and California refor-
mulated gasoline.

SULFUR IN GASOLINE

If you live in the northeast United States, your
vehicle may have been designed to meet California
low emission standards with Cleaner-Burning Cali-
fornia reformulated gasoline with low sulfur. If such
fuels are not available in states adopting California
emission standards, your vehicles will operate satis-
factorily on fuels meeting federal specifications, but
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FLUID TYPES (Continued)

emission control system performance may be
adversely affected. Gasoline sold outside of California
is permitted to have higher sulfur levels which may
affect the performance of the vehicle’s catalytic con-
verter. This may cause the Malfunction Indicator
Lamp (MIL), Check Engine or Service Engine Soon
light to illuminate. We recommend that you try a dif-
ferent brand of unleaded gasoline having lower sulfur
to determine if the problem is fuel related prior to
returning your vehicle to an authorized dealer for
service.

CAUTION: If the Malfunction Indicator Lamp (MIL),
Check Engine or Service Engine Soon light is flash-
ing, immediate service is required; see on-board
diagnostics system section.

MATERIALS ADDED TO FUEL

All gasoline sold in the United States and Canada
are required to contain effective detergent additives.
Use of additional detergents or other additives is not
needed under normal conditions.

FUEL SYSTEM CAUTIONS

CAUTION: Follow these guidelines to maintain your
vehicle’s performance:

e The use of leaded gas is prohibited by Federal
law. Using leaded gasoline can impair engine perfor-
mance, damage the emission control system, and
could result in loss of warranty coverage.

e An out-of-tune engine, or certain fuel or ignition
malfunctions, can cause the catalytic converter to
overheat. If you notice a pungent burning odor or
some light smoke, your engine may be out of tune or
malfunctioning and may require immediate service.
Contact your dealer for service assistance.

e When pulling a heavy load or driving a fully
loaded vehicle when the humidity is low and the tem-
perature is high, use a premium unleaded fuel to
help prevent spark knock. If spark knock persists,
lighten the load, or engine piston damage may result.

e The use of fuel additives which are now being
sold as octane enhancers is not recommended. Most
of these products contain high concentrations of
methanol. Fuel system damage or vehicle perfor-
mance problems resulting from the use of such fuels
or additives is not the responsibility of
DaimlerChrysler Corporation and may not be covered
under the new vehicle warranty.

NOTE: Intentional tampering with emissions control
systems can result in civil penalties being assessed
against you.

DESCRIPTION - ENGINE OIL AND LUBRICANTS

WARNING: NEW OR USED ENGINE OIL CAN BE
IRRITATING TO THE SKIN. AVOID PROLONGED OR
REPEATED SKIN CONTACT WITH ENGINE OIL.
CONTAMINANTS IN USED ENGINE OIL, CAUSED BY
INTERNAL COMBUSTION, CAN BE HAZARDOUS TO
YOUR HEALTH. THOROUGHLY WASH EXPOSED
SKIN WITH SOAP AND WATER. DO NOT WASH
SKIN WITH GASOLINE, DIESEL FUEL, THINNER, OR
SOLVENTS, HEALTH PROBLEMS CAN RESULT. DO
NOT POLLUTE, DISPOSE OF USED ENGINE OIL
PROPERLY. CONTACT YOUR DEALER OR GOVERN-
MENT AGENCY FOR LOCATION OF COLLECTION
CENTER IN YOUR AREA.

When service is required, DaimlerChrysler Corpo-
ration recommends that only Mopar® brand parts,
lubricants and chemicals be used. Mopar® provides
the best engineered products for servicing
DaimlerChrysler Corporation vehicles.

Only lubricants bearing designations defined by
the following organization should be used.

e Society of Automotive Engineers (SAE)

e American Petroleum Institute (API)

e National Lubricating Grease Institute (NLGI)

APl SERVICE GRADE CERTIFIED

Use an engine oil that is API Certified. MOPAR®
provides engine oils, that meet or exceed this
requirement.

SAE VISCOSITY

An SAE viscosity grade is used to specify the vis-
cosity of engine oil. Use only engine oils with multi-
ple viscosities such as 5W-30 or 10W-30. These are
specified with a dual SAE viscosity grade which indi-
cates the cold-to-hot temperature viscosity range.
Select an engine oil that is best suited to your par-
ticular temperature range and variation (Fig. 2).

ENGINE OIL VISCOSITY GRADES

B5W-30 (Preferred)

°F  -20° 0° 10°  20° 32° 60° 80° 100°
°c -29° -18° -12° -7° 0° 16° 27° 38°

Temperature range anticipated before next oil change

80b89880

Fig. 2 Temperature/Engine Oil Viscosity
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ENERGY CONSERVING OIL

An Energy Conserving type oil is recommended for
gasoline engines. The designation of ENERGY CON-
SERVING is located on the label of an engine oil con-
tainer.

CONTAINER IDENTIFICATION

Standard engine oil identification notations have
been adopted to aid in the proper selection of engine
oil. The identifying notations are located on the front
label of engine oil plastic bottles and the top of
engine oil cans (Fig. 3).

This symbol means that the oil has been certified
by the American Petroleum Institute (API). Diamler-
Chrysler only recommend API Certified engine oils.
Use Mopar® engine oil or equivalent.

9400-9
Fig. 3 API Certification Mark

GEAR LUBRICANTS

SAE ratings also apply to multigrade gear lubri-
cants. In addition, API classification defines the
lubricants usage. Such as APl GL-5 and SAE 75W-
90.

LUBRICANTS AND GREASES

Lubricating grease is rated for quality and usage
by the NLGI. All approved products have the NLGI
symbol (Fig. 4) on the label. At the bottom of the
NLGI symbol is the usage and quality identification
letters. Wheel bearing lubricant is identified by the
letter “G”. Chassis lubricant is identified by the letter
“L”. The letter following the usage letter indicates
the quality of the lubricant. The following symbols
indicate the highest quality.

NATIONAL LUBRICATING
GREASE INSTITUTE

NATIONAL LUBRICATING
GREASE INSTITUTE

NATIONAL LUBRICATING
GREASE INSTITUTE

AUTOMOTIVE AUTOMOTIVE
WHEEL BEARING & CHASSIS WHEEL BEARING & CHASSIS

NLGI

AUTOMQTIVE
WHEEL BEARING & CHASSIS

LUBRICANT LUBRICANT LUBRICANT

GC LB GC-LB
@ @ ®
9200-7

Fig. 4 NLGI SYMBOL

1 - WHEEL BEARINGS
2 - CHASSIS LUBRICATION
3 - CHASSIS AND WHEEL BEARINGS

SPECIALIZED LUBRICANTS AND OILS

Some maintenance or repair procedures may
require the use of specialized lubricants or oils. Con-
sult the appropriate sections in this manual for the
correct application of these lubricants.

DESCRIPTION - HOAT COOLANT

WARNING: ANTIFREEZE IS AN ETHYLENE-GLYCOL
BASE COOLANT AND IS HARMFUL IF SWAL-
LOWED OR INHALED. IF SWALLOWED, DRINK
TWO GLASSES OF WATER AND INDUCE VOMIT-
ING. IF INHALED, MOVE TO FRESH AIR AREA.
SEEK MEDICAL ATTENTION IMMEDIATELY. DO NOT
STORE IN OPEN OR UNMARKED CONTAINERS.
WASH SKIN AND CLOTHING THOROUGHLY AFTER
COMING IN CONTACT WITH ETHYLENE-GLYCOL.
KEEP OUT OF REACH OF CHILDREN. DISPOSE OF
GLYCOL BASE COOLANT PROPERLY, CONTACT
YOUR DEALER OR GOVERNMENT AGENCY FOR
LOCATION OF COLLECTION CENTER IN YOUR
AREA. DO NOT OPEN A COOLING SYSTEM WHEN
THE ENGINE IS AT OPERATING TEMPERATURE OR
HOT UNDER PRESSURE, PERSONAL INJURY CAN
RESULT. AVOID RADIATOR COOLING FAN WHEN
ENGINE COMPARTMENT RELATED SERVICE IS
PERFORMED, PERSONAL INJURY CAN RESULT.

CAUTION: Use of Propylene-Glycol based coolants
is not recommended, as they provide less freeze
protection and less corrosion protection.

The cooling system is designed around the coolant.
The coolant must accept heat from engine metal, in
the cylinder head area near the exhaust valves and
engine block. Then coolant carries the heat to the
radiator where the tube/fin radiator can transfer the
heat to the air.

The use of aluminum cylinder blocks, cylinder
heads, and water pumps requires special corrosion
protection. Mopar® Antifreeze/Coolant, 5
Year/100,000 Mile Formula (MS-9769), or the equiva-
lent ethylene-glycol base coolant with organic corro-
sion inhibitors (called HOAT, for Hybrid Organic
Additive Technology) is recommended. This coolant
offers the best engine cooling without corrosion when
mixed with 50% ethylene-glycol and 50% distilled
water to obtain a freeze point of -37°C (-35°F). If it
loses color or becomes contaminated, drain, flush,
and replace with fresh properly mixed coolant solu-
tion.
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CAUTION: Mopar @ Antifreeze/Coolant, 5
Year/100,000 Mile Formula (MS-9769) may not be
mixed with any other type of antifreeze. Mixing of
coolants other than specified (non-HOAT or other
HOAT), may result in engine damage that may not
be covered under the new vehicle warranty, and
decreased corrosion protection.

COOLANT PERFORMANCE

The required ethylene-glycol (antifreeze) and water
mixture depends upon climate and vehicle operating
conditions. The coolant performance of various mix-
tures follows:

Pure Water-Water can absorb more heat than a
mixture of water and ethylene-glycol. This is for pur-
pose of heat transfer only. Water also freezes at a
higher temperature and allows corrosion.

100 percent Ethylene-Glycol-The corrosion
inhibiting additives in ethylene-glycol need the pres-
ence of water to dissolve. Without water, additives
form deposits in system. These act as insulation
causing temperature to rise to as high as 149°C
(300°F). This temperature is hot enough to melt plas-
tic and soften solder. The increased temperature can
result in engine detonation. In addition, 100 percent
ethylene-glycol freezes at -22°C (-8°F).

50/50 Ethylene-Glycol and Water-Is the recom-
mended mixture, it provides protection against freez-
ing to -37°C (-34°F). The antifreeze concentration
must always be a minimum of 44 percent, year-round
in all climates. If percentage is lower, engine parts
may be eroded by cavitation. Maximum protection
against freezing is provided with a 68 percent anti-
freeze concentration, which prevents freezing down to
-67.7°C (-90°F). A higher percentage will freeze at a
warmer temperature. Also, a higher percentage of anti-
freeze can cause the engine to overheat because spe-
cific heat of antifreeze is lower than that of water.

CAUTION: Richer antifreeze mixtures cannot be
measured with normal field equipment and can
cause problems associated with 100 percent ethyl-
ene-glycol.

COOLANT SELECTION AND ADDITIVES

The wuse of aluminum cylinder blocks, cylinder
heads and water pumps requires special corrosion
protection. Only Mopar® Antifreeze/Coolant, 5
Year/100,000 Mile Formula (glycol base coolant with
corrosion inhibitors called HOAT, for Hybrid Organic
Additive Technology) is recommended. This coolant
offers the best engine cooling without corrosion when
mixed with 50% distilled water to obtain to obtain a
freeze point of -37°C (-35°F). If it loses color or
becomes contaminated, drain, flush, and replace with
fresh properly mixed coolant solution.

CAUTION: Do not use coolant additives that are
claimed to improve engine cooling.

DESCRIPTION - TRANSFER CASE - NV231

Recommended lubricant for the NV231 transfer
case is Mopar® ATF +4, Automatic Transmission
Fluid.

DESCRIPTION - TRANSFER CASE - NV241

Recommended lubricant for the NV241 transfer
case is Mopar® ATF +4, Automatic Transmission
Fluid.

DESCRIPTION - AXLE LUBRICATION

NOTE: DiamlerChrysler recommends using Mopar @
lubricants or lubricants of equal quality.

FRONT AXLE

e 181 FBI (Model 30) - Mopar® Gear Lubricant
80W-90 (Trailer Towing Mopar® Synthetic Gear
Lubricant 75W-140)

e 216 FBI (Model 44) - Mopar® Gear Lubricant
80W-90 (Trailer Towing Mopar® Synthetic Gear
Lubricant 75W-140)

e RUBICON 216 FBI (Model 44) - Mopar® Syn-
thetic Gear Lubricant 75W-140

REAR AXLE

e 194 RBI (Model 35) - Mopar® Gear Lubricant
80W-90 (Trailer Towing Mopar® Synthetic Gear
Lubricant 75W-140)

e 194 RBI (Model 35) 4.56 Ratio - 2.4 L Enigne
and 42 RLE Automatic Transmission - Mopar® Syn-
thetic Gear Lubricant 75W-140

e 226 RBI (Model 44) - Mopar® Gear Lubricant
80W-90 (Trailer Towing Mopar® Synthetic Gear
Lubricant 75W-140)

e RUBICON 226 RBI (Model 44) - Mopar® Syn-
thetic Gear Lubricant 75W-140

NOTE: Trac-lok ® equipped axles require 118 ml (4
ounces) of Limited Slip Additive in the lubricant.

DESCRIPTION - MANUAL TRANSMISSION

NOTE: DaimlerChrysler recommends using Mopar ®
lubricants or lubricants of equal quality.

e NV1500 - Mopar® Manual Transmission Lubri-
cant

e NV3550 - Mopar® Manual Transmission Lubri-
cant
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DESCRIPTION - AUTOMATIC TRANSMISSION
FLUID

NOTE: Refer to Service Procedures in this group for
fluid level checking procedures.

Mopar® ATF +4, Automatic Transmission Fluid is
the recommended fluid for DaimlerChrysler auto-
matic transmissions.

Dexron Il fluid IS NOT recommended. Clutch
chatter can result from the use of improper
fluid.

Mopar® ATF +4, Automatic Transmission Fluid
when new is red in color. The ATF is dyed red so it
can be identified from other fluids used in the vehicle
such as engine oil or antifreeze. The red color is not
permanent and is not an indicator of fluid condition.
As the vehicle is driven, the ATF will begin to look
darker in color and may eventually become brown.
This is normal. ATF+4 also has a unique odor that
may change with age. Consequently, odor and color
cannot be used to indicate the fluid condition or the
need for a fluid change.

FLUID ADDITIVES

DaimlerChrysler strongly recommends against the
addition of any fluids to the transmission, other than
those automatic transmission fluids listed above.
Exceptions to this policy are the use of special dyes
to aid in detecting fluid leaks.

Various “special” additives and supplements exist
that claim to improve shift feel and/or quality. These
additives and others also claim to improve converter
clutch operation and inhibit overheating, oxidation,
varnish, and sludge. These claims have not been sup-
ported to the satisfaction of DaimlerChrysler and
these additives must not be used. The use of trans-
mission “sealers” should also be avoided, since they
may adversely affect the integrity of transmission
seals.

DESCRIPTION - POWER STEERING FLUID

The recommended fluid for the power steering sys-
tem is Mopar® ATF +4.

Mopar® ATF+4, when new is red in color. The
ATF+4 is dyed red so it can be identified from other
fluids used in the vehicle such as engine oil or anti-
freeze. The red color is not permanent and is not an
indicator of fluid condition, As the vehicle is driven,
the ATF+4 will begin to look darker in color and may
eventually become brown. THIS IS NORMAL.
ATF+4 also has a unique odor that may change with
age. Consequently, odor and color cannot be used to
indicate the fluid condition or the need for a fluid
change.

OPERATION - AUTOMATIC TRANSMISSION
FLUID

The automatic transmission fluid is selected based
upon several qualities. The fluid must provide a high
level of protection for the internal components by
providing a lubricating film between adjacent metal
components. The fluid must also be thermally stable
so that it can maintain a consistent viscosity through
a large temperature range. If the viscosity stays con-
stant through the temperature range of operation,
transmission operation and shift feel will remain con-
sistent. Transmission fluid must also be a good con-
ductor of heat. The fluid must absorb heat from the
internal transmission components and transfer that
heat to the transmission case.

FLUID CAPACITIES
SPECIFICATIONS - FLUID CAPACITIES

DESCRIPTION SPECIFICATION
FUEL TANK 19 U.S. Gallons (71.9
Literg)x++*
ENGINE OIL
Engine Oil - with Filter - 3.8 L (4.0 gts.)
2.4L
Engine Oil - with Filter - 5.7 L (6.0 gts.)
4.0L
ENGINE COOLANT
Cooling System - 2.4 L 8.5 L (9.0 gts.)
Cooling System - 4.0 L 9.9 L (10.5 gts.)

POWER STEERING SYSTEM

Power steering fluid capacities are dependent on
engine/chassis options as well as steering gear/cooler
options. Depending on type and size of internal
cooler, length and inside diameter of cooler lines, or
use of an auxiliary cooler, these capacities may vary.
Refer to 19, Steering for proper fill and bleed
procedures.

AUTOMATIC TRANSMISSION

Service Fill - 42RLE 3.8 L (8.0 pts)

O-haul Fill - 42RLE 8.3 L (17.6 pts.)

Dry fill capacity Depending on type and size of
internal cooler, length and inside diameter of cooler
lines, or use of an auxiliary cooler, these figures may
vary. (Refer to 21 - TRANSMISSION/AUTOMATIC -
42RLE/FLUID - STANDARD PROCEDURE)
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FLUID CAPACITIES (Continued)

DESCRIPTION |  SPECIFICATION
TRANSFER CASE
NV231 1.0 L (2.2 pts.)
NV241 2.0 L (4.2 pts.)
MANUAL TRANSMISSION

NV1500 Approximate dry
fill or fill to bottom edge of
the fill plug hole.

NV3550 Approximate dry
fill or fill to bottom edge of
fill plug hole.

FRONT AXLE £ .03 L (1 oz.)

181 FBI (Model 30) 1.2 L (2.5 pts.)
216 RBI (Model 44) 1.89 L (4.0 pts.)
REAR AXLE + .03 L (1 0z.)

194 RBI (Model 35) 1.66 L (3.5 pts.)*
216 RBI (Model 44) 1.89 L (4.0 pts.)*

* With Trac-lok add 118 ml (4.0 oz.) of Limited Slip
Additive.

****Nominal refill capacities are shown. A variation
may be observed from vehicle to vehicle due to
manufacturing tolerance and refill procedure.

2.3 L (4.8 pts.)

1.98 L (4.2 pts.)

MAINTENANCE SCHEDULES

DESCRIPTION
DESCRIPTION — DOMESTIC SCHEDULES

Maintenance Schedule Information not included in
this section, is located in the appropriate Owner’s
Manual.

There are two maintenance schedules that show
the required service for your vehicle.

First is Schedule "B". It is for vehicles that are
operated under the conditions that are listed below
and at the beginning of the schedule.

e Day or night temperatures are below 0°C (32°F)
Stop and go driving
Excessive engine idling
Driving in dusty conditions
Short trips of less than 16.2 km (10 miles)

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32°C (90°F)

e Trailer towing

e Taxi, police, or delivery service (commercial ser-
vice)

e Off-road or desert driving
e If equipped for and operated with E-85
(ethanol) fuel.

NOTE: Most vehicles are operated under the condi-
tions listed for Schedule “B.”

Second is Schedule “A”. It is for vehicles that are
not operated under any of the conditions listed under
Schedule “B.”

Use the schedule that best describes your driving
conditions. Where time and mileage are listed, follow
the interval that occurs first.

CAUTION: Failure to perform the required mainte-
nance items may result in damage to the vehicle.

At Each Stop for Fuel

e Check the engine oil level about 5 minutes after
a fully warmed engine is shut off. Checking the oil
level while the vehicle is on level ground will
improve the accuracy of the oil level reading. Add oil
only when the level is at or below the ADD or MIN
mark.

e Check the windshield washer solvent, add as
required.

Once a Month

e Check the tire pressure and look for unusual
wear or damage.

e Inspect the battery and clean and tighten the
terminals as required.

e Check the fluid levels of the coolant reservoir,
brake master cylinder, power steering, and transmis-
sion, and add as needed.

e Check all lights and all other electrical items for
correct operation.

At Each Oil Change

e Change the engine oil filter.

e Inspect the exhaust system.

e Inspect brake hoses.

e Check the coolant level, hoses, and clamps.

e Rotate the tires.

e Inspect manual transmission fluid level — if
equipped.

e After completion of off-road operation, the

underside of the wvehicle should be thoroughly
inspected. Examine threaded fasteners for looseness.
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MAINTENANCE SCHEDULES (Continued)

Schedule “B”

Follow this schedule if you usually operate your
vehicle under one or more of the following conditions.
e Day or night temperatures are below 0°C (32°F)

Stop and go driving
Excessive engine idling

]
]
e Driving in dusty conditions
[ ]

Short trips of less than 16.2 km (10 miles)

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32°C (90°F)

e Trailer towing

e Taxi, police, or delivery service (commercial ser-
vice)

e Off-road or desert driving

o If equipped for and operated with E-85
(ethanol) fuel.

Miles 3,000 6,000 9,000 12,000 15,000
(Kilometers) (5 000) (10 000) (14 000) (19 000) (24 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X

joints.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Miles 18,000 21,000 24,000 27,000 30,000
(Kilometers) (29 000) (34 000) (38 000) (43 000) (48 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the PCV Valve, and replace if X
necessary. ¢

Replace the spark plugs. X
Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X X
joints.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the transfer case fluid, add if X
necessary.

Miles 33,000 36,000 39,000 42,000 45,000
(Kilometers) (53 000) (58 000) (62 000) (67 000) (72 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X

joints.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X
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MAINTENANCE SCHEDULES (Continued)

Miles 33,000 36,000 39,000 42,000 45,000
(Kilometers) (53 000) (58 000) (62 000) (67 000) (72 000)
Inspect the drive belt and replace as X
needed.

Miles 48,000 51,000 54,000 57,000 60,000
(Kilometers) (77 000) (82 000) (86 000) (91 000) (96 000)
Change the engine oil and engine oil filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the PCV Valve, and replace if X
necessary. ¢

Inspect the ignition cables, and replace X

if necessary (2.4L Only).

Replace the spark plugs. X
Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X X
joints.

Inspect the brake linings. X X
Drain and refill the front and rear axle fluidt X X
Drain and refill the automatic transmission X
fluid, and change filter.

Inspect the drive belt and replace as X
needed. Not required if belt was previously.

Drain and refill the transfer case fluid. X
Miles 63,000 66,000 69,000 72,000 75,000
(Kilometers) (101 000) (106 000) (110 000) (115 000) (120 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X

joints.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Miles 78,000 81,000 84,000 87,000 90,000
(Kilometers) (125 000) (130 000) (134 000) (139 000) (144 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.
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MAINTENANCE SCHEDULES (Continued)

Miles 78,000 81,000 84,000 87,000 90,000
(Kilometers) (125 000) (130 000) (134 000) (139 000) (144 000)
Inspect the PCV Valve, and replace if X
necessary. ¢

Replace the spark plugs. X
Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X X
joints.

Replace the timing belt (2.4L Only). X
Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Inspect the transfer case fluid, add if X
necessary.

Miles 93,000 96,000 99,000 102,000 105,000
(Kilometers) (149 000) (154 000) (158 000) (163 000) (168 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Lubricate the steering linkage tie rod ends. X X X X X
Lubricate the steering and suspension ball X X

joints.

Inspect the brake linings. X

Drain and refill the front and rear axle fluid¥ X

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Flush and replace the engine coolant. X

Miles 108,000 111,000 114,000 117,000 120,000
(Kilometers) (173 000) (178 000) (182 000) (187 000) (192 000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the PCV Valve, and replace if X
necessary. ¢

Replace the spark plugs. X
Inspect the ignition cables, and replace X

if necessary (2.4L Only).

Lubricate the steering linkage tie rod ends. X X X X X
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MAINTENANCE SCHEDULES (Continued)

Miles 108,000 111,000 114,000 117,000 120,000
(Kilometers) (173 000) (178 000) (182 000) (187 000) (192 000)
Lubricate the steering and suspension ball X X X
joints.

Inspect the brake linings. X X
Drain and refill the front and rear axle fluidt X X
Drain and refill the automatic transmission X
fluid, and replace main sump filter.

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Drain and refill the transfer case fluid. X

Inspection and service should also be performed
anytime a malfunction is observed or suspected.

¢ This maintenance is recommended by the man-
ufacturer to the owner, but is not required to main-

tain emissions warranty.

1Off-highway operation, trailer towing, taxi, limou-
sine, bus, snow plowing, or other types of commercial

Schedule “A”

service or prolonged operation with heavy loading,
especially in hot weather, require front and rear axle
service indicated with a ¥ in Schedule "B”. Perform
these services if the vehicle is usually operated under
these conditions.

Miles 6,000 12,000 18,000 24,000 30,000
(Kilometers) (10 000) (19 000) (29 000) (38 000) (48 000)
[Months] [6] [12] [18] [24] [30]
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, and X
replace if necessary.

Replace the spark plugs. X
Lubricate the steering linkage joints and X X X X X
outer tie rod ends.

Lubricate the steering and suspension ball X X

joints.

Inspect the brake linings. X

Inspect the transfer case fluid. X
Miles 36,000 42,000 48,000 54, 000
(Kilometers) (58 000) (67 000) (77 000) (86 000)
[Months] [36] [42] [48] [54]
Change the engine oil and engine oll filter. X X X X
Lubricate the steering and suspension ball joints. X X

Lubricate the steering linkage joints and outer tie rod X X X X
ends.

Inspect the brake linings. X X
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Miles 60,000 66,000 72,000 78,000
(Kilometers) (96 000) (106 000) (115 000) (125 000)
[Months] [60] [66] [72] [78]
Change the engine oil and engine oll filter. X X X X
Inspect the engine air filter element, and replace if X

necessary.

Inspect the PCV Valve, and replace if necessary. < X

Replace the ignition cables (2.4L Only). X

Replace the spark plugs. X

Lubricate the steering linkage joints and outer tie rod X X X X
ends.

Lubricate the steering and suspension ball joints. X X

Inspect the brake linings. X

Inspect the drive belt, and replace as needed. X

Inspect the drive belt, and replace as needed. Not X

required if belt was previously replaced.

Flush and replace the engine coolant at 60 months, X

regardless of mileage.

Inspect transfer case fluid. X

Miles 84,000 90,000 96,000 102, 000
(Kilometers) (134 000) (144 000) (154 000) (163 000)
[Months] [84] [90] [96] [102]
Change the engine oil and engine oll filter. X X X X
Inspect the engine air filter element, and replace if X

necessary.

Inspect the PCV Valve, and replace if necessary. ¢ X

Replace the spark plugs. X

Lubricate the steering linkage joints and outer tie rod X X X X
ends.

Lubricate the steering and suspension ball joints. X X

Inspect the brake linings. X

Inspect the drive belt, and replace as needed. Not X X
required if previously replaced.

Flush and replace the engine coolant if not done at 60 X
months.

Inspect the transfer case fluid. X

Miles 108,000 114,000 120,000
(Kilometers) (173 000) (182 000) (192 000)
[Months] [108] [114] [120]
Change the engine oil and engine oil filter. X X X
Inspect the engine air filter element, and replace if necessary. X
Replace the ignition cables (2.4L Only). X
Inspect the PCV Valve, and replace if necessary. ¢ X
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Miles 108,000 114,000 120,000
(Kilometers) (173 000) (182 000) (192 000)
[Months] [108] [114] [120]
Replace the spark plugs. X
Lubricate the steering linkage joints and outer tie rod ends. X X X
Lubricate the steering and suspension ball joints. X X
Inspect the brake linings. X
Replace the timing belt (2.4L Only). X
Inspect the drive belt, and replace as needed. Not required if X
previously replaced.
Drain and refill the transfer case fluid. X

Inspection and service should also be performed
anytime a malfunction is observed or suspected.

¢ This maintenance is recommended by the man-
ufacturer to the owner, but is not required to main-
tain emissions warranty.

DESCRIPTION — GASOLINE ENGINES -
EXPORT SCHEDULES

Maintenance Schedule Information not included in
this section, is located in the appropriate Owner’s
Manual.

There are two maintenance schedules that show
the required service for your vehicle.

First is Schedule “A”. It is for vehicles that are not
operated under any of the conditions listed under
Schedule “B.”

Second is Schedule "B”. It is for vehicles that are
operated under the conditions that are listed below
and at the beginning of the schedule.

e Day or night temperatures are below 0°C (32°F).
Stop and go driving.

Extensive engine idling.
Driving in dusty conditions.
Short trips of less than 16.2 km (10 miles).

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32°C (90°F).

e Trailer towing.

e Taxi, police, or delivery service (commercial ser-
vice).

e Off-road or desert driving.

NOTE: Most vehicles are operated under the condi-
tions listed for Schedule “B.”

Use the schedule that best describes your driving
conditions. Where time and mileage are listed, follow
the interval that occurs first.

CAUTION: Failure to perform the required mainte-
nance items may result in damage to the vehicle.

At Each Stop for Fuel

e Check the engine oil level about 5 minutes after
a fully warmed engine is shut off. Checking the oil
level while the vehicle is on level ground will
improve the accuracy of the oil level reading. Add oil
only when the level is at or below the ADD or MIN
mark.

e Check the windshield washer solvent, add as
required.

Once a Month

e Check the tire pressure and look for unusual
wear or damage.

e Inspect the battery and clean and tighten the
terminals as required.

e Check the fluid levels of the coolant reservoir,
brake master cylinder, power steering, and transmis-
sion, and add as needed.

e Check all lights and all other electrical items for
correct operation.

At Each Oil Change

e Change the engine oil filter.

e Inspect the exhaust system.

e Inspect brake hoses.

e Check the coolant level, hoses, and clamps.

e Rotate the tires.

e Inspect manual transmission fluid level — if
equipped.

o After completion of off-road operation, the
underside of the vehicle should be thoroughly
inspected. Examine threaded fasteners for looseness.
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Schedule “A”

Kilometers 12 000 24 000 36 000 48 000 60 000
(Miles) (7,500) (15,000) (22,500) (30,000) (37,500)
[Months] [6] [12] [18] [24] [30]
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X

replace if necessary.

Replace the spark plugs. X

Inspect the brake linings. X

Inspect the transfer case fluid. X

Kilometers 72 000 84 000 96 000 108 000
(Miles) (45,000) (52,500) (60,000) (67,500)
[Months] [36] [42] [48] [54]
Change the engine oil and engine oll filter. X X X X
Inspect the engine air filter element, replace if X

necessary.

Inspect and replace the PCV valve, if necessary <. X

Inspect the ignition cables, and replace if necessary X

(2.4L Only).

Replace the spark plugs. X

Inspect the brake linings. X X
Inspect and replace the Auto Tension Drive Belt, as X

needed.

Inspect the transfer case fluid. X

Kilometers 120 000 132 000 144 000 156 000
(Miles) (75,000) (82,500) (90,000) (97,500)
[Months] [60] [66] [72] [78]
Change the engine oil and engine oll filter. X X X X
Inspect the brake linings. X

Inspect the engine air filter element, replace if X

necessary.

Replace the spark plugs. X

Inspect and replace the PCV valve, if necessary. < X

Inspect the drive belt and replace as needed. Not X X

required if previously replaced.

Flush and replace the engine coolant at 60 months, X

regardless of mileage.

Inspect the transfer case fluid. X
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Kilometers 160 000 168 000 180 000 192 000
(Miles) (1200,000) (105,000) (112,500) (120,000)
[Months] [84] [90] [96]
Change the engine oil and engine oll filter. X X X
Inspect the brake linings. X

Inspect the engine air filter element, replace if X
necessary.

Replace the spark plugs. X
Inspect the ignition cables, replace if necessary (2.4L X
Only).

Inspect and replace the PCV valve, if necessary. < X
Inspect the drive belt and replace as needed. Not X X
required if previously replaced.

Flush and replace the engine coolant if not done at 60 X

months.

Replace the timing belt (2.4L Only). X
Drain the transfer case, and refill. X

Inspection and service should also be performed ¢ Stop and go driving.
anytime a malfunction is observed or suspected. e Extensive engine idling.
¢ This maintenance is recommended by the man- ¢ Driving in dusty conditions. )

ufacturer to the owner, but is not required to main- e Short trips of less than 16.2 km (10 miles).

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32°C (90°F).

e Trailer towing.

e Taxi, police, or delivery service (commercial ser-

tain emissions warranty.

Schedule “B”

Follow schedule “B” if you usually operate your
vehicle under one or more of the following conditions.
e Day or night temperatures are below 0°C (32°F).

vice).

e Off-road or desert driving.

Kilometers 5 000 10 000 14 000 19 000 24 000
(Miles) (3,000) (6,000) (9,000) (12,000) (15,000)
Change the engine oil and engine oil filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Kilometers 29 000 34 000 38 000 43 000 48 000
(Miles) (18,000) (21,000) (24,000) (27,000) (30,000)
Change the engine oil and engine oil filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Replace the spark plugs. X
Inspect and replace the PCV valve, if X
necessary. ¢

Inspect the brake linings. X
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MAINTENANCE SCHEDULES (Continued)

needed. Not required if belt was previously
replaced.

Kilometers 29 000 34 000 38 000 43 000 48 000
(Miles) (18,000) (21,000) (24,000) (27,000) (30,000)
Drain and refill the front and rear axle fluidt X

Inspect the transfer case fluid, add if X
necessary.

Kilometers 53 000 58 000 62 000 67 000 72 000
(Miles) (33,000) (36,000) (39,000) (42,000) (45,000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the brake linings. X

Drain and refill the front and rear axle fluid¥ X

Inspect the drive belt and replace as X
needed.

Kilometers 77 000 82 000 86 000 91 000 96 000
(Miles) (48,000) (51,000) (54,000) (57,000) (60,000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Replace the spark plugs. X
Inspect and replace the PCV valve, if X
necessary. ¢

Replace the ignition cables (2.4L Only). X
Inspect the brake linings. X X
Drain and refill the front and rear axle fluidt X X
Drain and refill the automatic transmission X
fluid, and replace main sump filter.

Inspect the drive belt and replace as X
needed. Not required if belt was previously

Drain and refill the transfer case fluid. X
Kilometers 101 000 106 000 110 000 115 000 120 000
(Miles) (63,000) (66,000) (69,000) (72,000) (75,000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the drive belt and replace as X
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Kilometers 125 000 130 000 134 000 139 000 144 000
(Miles) (78,000) (81,000) (84,000) (87,000) (90,000)
Change the engine oil and engine oil filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Replace the spark plugs. X
Inspect and replace the PCV valve, if X
necessary. ¢

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Replace the timing belt (2.4L Only). X
Inspect the transfer case fluid, add if X
necessary.

Kilometers 149 000 154 000 158 000 163 000 168 000
(Miles) (93,000) (96,000) (99,000) (102,000) (105,000)
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Inspect the brake linings. X

Drain and refill the front and rear axle fluidt X

Inspect the drive belt and replace as X
needed. Not required if belt was previously

replaced.

Flush and replace the engine coolant. X

Kilometers 173 000 178 000 182 000 187 000 192 000
(Miles) (108,000) (111,000) (114,000) (1127,000) (120,000)
Change the engine oil and engine oil filter. X X X X X
Inspect the engine air filter element, X
replace if necessary.

Replace the spark plugs. X
Inspect and replace the PCV valve, if X
necessary. ¢

Replace the ignition cables (2.4L Only). X
Inspect the brake linings. X X
Drain and refill the front and rear axle fluidt X X
Drain and refill the automatic transmission X
fluid, and replace main sump filter.

Inspect the drive belt and replace as X

needed. Not required if belt was previously
replaced.

Drain and refill the transfer case fluid.
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Inspection and service should also be performed
anytime a malfunction is observed or suspected.

¢ This maintenance is recommended by the man-
ufacturer to the owner, but is not required to main-
tain emissions warranty.

1Off-highway operation, trailer towing, taxi, limou-
sine, bus, snow plowing, or other types of commercial
service or prolonged operation with heavy loading,
especially in hot weather, require front and rear axle
service indicated with a f in Schedule “B”. Perform
these services if the vehicle is usually operated under
these conditions.

DESCRIPTION — DIESEL ENGINES — EXPORT
SCHEDULES

There are two maintenance schedules that show
the required service for your vehicle.

First is Schedule “A”. It is for vehicles that are not
operated under any of the conditions listed under
Schedule "B".

Second is Schedule “B”. It is for vehicles that are
operated under the conditions that are listed below
and at the beginning of the schedule.

e Extensive engine idling.

e Driving in dusty conditions.

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32° C (90° F).

e Trailer towing.

e Taxi, police, or delivery service (commercial ser-
vice).

NOTE: Most vehicles are operated under the condi-
tions listed for Schedule "B”.

Use the schedule that best describes your driving
conditions. Where time and mileage are listed, follow
the interval that occurs first.

Schedule “A”

CAUTION: Failure to perform the required mainte-
nance items may result in damage to the vehicle.

At Each Stop for Fuel

e Check the engine oil level about 5 minutes after
a fully warmed engine is shut off. Checking the oil
level while the vehicle is on level ground will
improve the accuracy of the oil level reading. Add oil
only when the level is at or below the ADD or MIN
mark.

e Check the windshield washer solvent and add if
required.

Once a Month

e Check the tire pressure and look for unusual
wear or damage.

e Inspect the battery and clean and tighten the
terminals as required.

e Check the fluid levels of coolant deaeration bot-
tle, brake master cylinder, and transmission, and add
as needed.

e Check all lights and all other electrical items for
correct operation.

At Each Oil Change

e Change the engine oil filter.

e Inspect the exhaust system.

e Inspect the brake hoses.

e Check the manual transmission fluid level — if
equipped.

e Check the coolant level, hoses, and clamps.

e Inspect engine accessory drive belts. Replace as
necessary.

e Inspect for the presence of water in the fuel fil-
ter/water separator unit.

¢ Rotate the tires.

Kilometers 20 000 km |40 000 km 60 000 km  BO 000 km 100 000
km

Change the engine oil and engine oll filter. X X X X X

Inspect the engine air filter element. X X X

Replace as necessary.

Replace the engine air filter element. X X

Replace the fuel filter/water separator unit. X X X X X

Replace the engine timing belt, and idler X

pulleys.

Inspect timing belt tensioner, and replace if X

necessary.t

Inspect the engine accessory drive belt. X X X X

Replace the engine accessory drive belt. X
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MAINTENANCE SCHEDULES (Continued)
Kilometers 20 000 km |40 000 km |60 000 km  BO 000 km 100 000
km
Inspect the ball joints. X X X X X
Inspect the brake linings. X X
Inspect the transfer case fluid. X
Kilometers 120 000 140 000 160 000 180 000
km km km km
Change the engine oil and engine oll filter. X X X X
Inspect the engine accessory drive belts, and replace if X X X X
necessary.
Inspect the engine air filter element. Replace as X X
necessary.
Replace the engine air filter element. X X
Replace the fuel filter/water separator unit. X X X X
Flush and replace the engine coolant. X
Inspect the ball joints. X X X X
Inspect the brake linings. X X
Drain and refill the automatic transmission fluid, change X
sump filter, and cooler return filter (if equipped).
Inspect the transfer case fluid. X
Drain and refill the transfer case fluid. X
Schedule “B”

Inspection and service should also be performed
anytime a malfunction is observed or suspected.

T Replace if there is superficial wear, bearing clear-
ance, or evident grease leak.

WARNING: You can be badly injured working on or
around a motor vehicle. Do only that service work
for which you have the knowledge and the right
equipment. If you have any doubt about your ability
to perform a service job, take your vehicle to a
competent mechanic.

Follow schedule “B” if you usually operate your
vehicle under one or more of the following conditions.

e Extensive engine idling.

e Driving in dusty conditions.

e More than 50% of your driving is at sustained
high speeds during hot weather, above 32° C (90° F).

e Trailer towing.

e Taxi, police, or delivery service (commercial ser-
vice).

Kilometers 10 000 km |20 000 km |30 000 km K0 000 km  pO 000 km
Change the engine oil and engine oll filter. X X X X X
Inspect the engine air filter element. X X X
Replace as necessary.

Replace the engine air filter element. X X

Replace the fuel filter/water separator unit. X X

Inspect the engine accessory drive belt. X X X X

Replace the engine accessory drive belt. X
Replace the engine timing belt and idler X
pulleys.

Inspect the timing belt tensioner.t X
Inspect the ball joints. X X X X X
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MAINTENANCE SCHEDULES (Continued)

Kilometers

10 000 km

20 000 km

30 000 km

10 000 km

50 000 km

Inspect the brake linings.

X

X

Drain and refill the front and rear axle fluid.

X

X

Drain and refill the automatic transmission
fluid, and replace sump filter.

Kilometers

60 000 km

70 000 km

80 000 km

D0 000 km

100 000
km

Change the engine oil and engine oll filter.

X

X

X

Inspect the engine air filter element.
Replace as necessary.

Replace the engine air filter element.

X

Replace the fuel filter/water separator unit.

x

X

Inspect the engine accessory drive belt.

Replace the engine accessory drive belt.

>

Replace the engine timing belt, idler
pulleys, and tensioner.

X

Inspect the ball joints.

Inspect the brake linings.

x

X

Drain and refill the front and rear axle fluid.

Drain and refill the transfer case fluid.

Drain and refill the automatic transmission
fluid, and replace sump filter.

X X| X| X| X

110 000
km

Kilometers

120 000
km

130 000
km

140 000
km

150 000
km

160 000
km

Change the engine oil and X
engine oil filter.

X

X

X

X

X

Inspect the engine air filter X
element. Replace as
necessary.

X

X

Replace the engine air filter
element.

Inspect the engine accessory X
drive belts, and replace if
necessary.

Replace the engine accessory
drive belt.

Inspect the timing belt
tensioner.t

Replace the engine timing
belt and idler pulleys.

Replace the fuel filter/water
separator unit.

Flush and replace the engine
coolant.

Inspect the ball joints. X
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Kilometers

110 000
km

120 000
km

130 000
km

140 000
km

150 000
km

160 000
km

Inspect the brake linings. X

X

X

Drain and refill the front and X
rear axle fluid.

X

X

Drain and refill the automatic
transmission fluid, and
replace sump filter.

Replace the transmission
cooler return filter (if

equipped).

Inspection and service should also be performed
anytime a malfunction is observed or suspected.

t Replace if there is superficial wear, bearing clear-
ance, or evident grease leak.

HOISTING

STANDARD PROCEDURE - HOISTING
RECOMMENDATIONS

Refer to the Owner’'s Manual for emergency vehicle
lifting procedures.

When properly positioned, a floor jack can be used
to lift a Jeep vehicle (Fig. 5). Support the vehicle in
the raised position with jack stands at the front and
rear ends of the frame rails.

J

DRIVE-ON HOIST
E FRAME CONTACT HOIST

[ TWIN POST CHASSIS HOIST

Il FLOOR JACK 80a4d237

Fig. 5 Vehicle Lifting Locations

CAUTION: Do not attempt to lift a Jeep vehicle with
a floor jack positioned under:

e An axle tube.

e A body side sill.

e A steering linkage component.

e A drive shaft.

e The engine or transmission oil pan.
e The fuel tank.

e A front suspension arm.

e Transfer case.

NOTE: Use the correct sub-frame rail or frame rail
lifting locations only.

HOIST

Refer to the Owner’'s Manual for emergency vehicle
lifting procedures.

A vehicle can be lifted with:

e A single-post, frame-contact hoist.

e A twin-post, chassis hoist.

e A ramp-type, drive-on hoist.

NOTE: When a frame-contact type hoist is used,
verify that the lifting pads are positioned properly.

WARNING: THE HOISTING AND JACK LIFTING
POINTS PROVIDED ARE FOR A COMPLETE VEHI-
CLE. WHEN A CHASSIS OR DRIVETRAIN COMPO-
NENT IS REMOVED FROM A VEHICLE, THE
CENTER OF GRAVITY IS ALTERED MAKING SOME
HOISTING CONDITIONS UNSTABLE. PROPERLY
SUPPORT OR SECURE VEHICLE TO HOISTING
DEVICE WHEN THESE CONDITIONS EXIST.
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TOWING

STANDARD PROCEDURE - TOWING
RECOMMENDATIONS

DaimlerChrysler Corporation recommends that a
4WD vehicle be transported on a flat-bed device. A
Wheel-lift or front end attached Sling-type device can
be used provided all the wheels are lifted off the
ground using tow dollies (Fig. 6) and (Fig. 7).

19500-6

Fig. 6 Tow Vehicles With Approved Equipment

- SLING TYPE
- WHEEL LIFT
- FLAT BED

WN -

@ 80ae0e87

Fig. 7 Towing With Tow Dollies
1 - TOW DOLLY

SAFETY PRECAUTIONS

e Secure loose and protruding parts.

e Always use a safety chain system that is inde-
pendent of the lifting and towing equipment.

e Do not allow towing equipment to contact the
disabled vehicle’s fuel tank.

e Do not allow anyone under the disabled vehicle
while it is lifted by the towing device.

e Do not allow passengers to ride in a vehicle
being towed.

e Always observe state and local laws regarding
towing regulations.

e Do not tow a vehicle in a manner that could
jeopardize the safety of the operator, pedestrians or
other motorists.

e Do not attach tow chains, T-hooks, J-hooks, or a
tow sling to a bumper, steering linkage, drive shafts
or a non-reinforced frame hole.

GROUND CLEARANCE

CAUTION: If vehicle is towed with wheels removed,
install lug nuts to retain brake drums.

A towed vehicle should be raised until lifted wheels
are a minimum 100 mm (4 in) from the ground. Be
sure there is adequate ground clearance at the oppo-
site end of the vehicle, especially when towing over
rough terrain or steep rises in the road. If necessary,
remove the wheels from the lifted end of the vehicle
and lower the vehicle closer to the ground, to
increase the ground clearance at the opposite end of
the vehicle. Install lug nuts on wheel attaching studs
to retain brake drums.

FLAT-BED TOWING RAMP ANGLE

If a vehicle with flat-bed towing equipment is used,
the approach ramp angle should not exceed 15
degrees.

VEHICLE TOWING

WARNING: WHEN TOWING A DISABLED VEHICLE
AND THE DRIVE WHEELS ARE SECURED IN A
WHEEL LIFT OR TOW DOLLIES, ENSURE THE
TRANSMISSION IS IN THE PARK POSITION (AUTO-
MATIC TRANSMISSION) OR A FORWARD DRIVE
GEAR (MANUAL TRANSMISSION).DO NOT ATTACH
SLING-TYPE TOWING EQUIPMENT TO THE REAR
OF A TJ.

TOWING-FRONT END LIFTED (WHEEL LIFT)

(1) Raise the rear of the vehicle off the ground and
install tow dollies under rear wheels.

(2) Attach the wheel lift to the front wheels.

TOWING-REAR END LIFTED (WHEEL LIFT ONLY)
(1) Raise the front of the vehicle off the ground
and install tow dollies under front wheels.
(2) Attach the wheel lift to the rear wheels.

TOWING-FRONT END LIFTED (SLING-TYPE)
(1) Raise the rear of the vehicle off the ground and
install tow dollies under rear wheels.
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TOWING (Continued)

(2) Attach T-hooks to the access holes on the out-
board side of the frame rails (Fig. 8).

(3) Before tightening the chain, position a protec-
tive pad between the chain and the bumper.

(4) Attach the safety chains to the vehicle (Fig. 9).

(5) Turn the ignition switch to the OFF position to
unlock the steering wheel.

80a328e8

Fig. 8 T-Hook Attachment

1 - PROTECTIVE PAD
2 - BUMPER
3 - CHAIN
4 - T-HOOK
5 - ACCESS HOLE
6 - FRAME
— e L (.
T, ' ‘_ _/2'?
g 4
\ I8 }\ '(' ¥
— ) (" -()
QS L\ i i
: ; ) i
S Ty {) 'y
- ' VS
H J
"fl;]:

80a328e9

Fig. 9 Safety Chain Attachment

1 - SAFETY CHAIN

RECREATIONAL TOWING
Refer to the Owners Manual for towing procedures.

EMERGENCY TOW HOOKS

WARNING: REMAIN AT A SAFE DISTANCE FROM A
VEHICLE THAT IS BEING TOWED VIA ITS TOW
HOOKS. THE TOW STRAPS/CHAINS COULD BREAK
AND CAUSE SERIOUS INJURY.

Some Jeep vehicles are equipped with front emer-
gency tow hooks. The tow hooks should be used for

EMERGENCY purposes only.

CAUTION: DO NOT use emergency tow hooks for
tow truck hook-up or highway towing.

JUMP STARTING

STANDARD PROCEDURE - JUMP STARTING
PROCEDURE

WARNING: REVIEW ALL SAFETY PRECAUTIONS
AND WARNINGS IN THE BATTERY SYSTEM SEC-
TION OF THE SERVICE MANUAL. (Refer to 8 -
ELECTRICAL/BATTERY SYSTEM/BATTERY - STAN-
DARD PROCEDURE)

e DO NOT JUMP START A FROZEN BATTERY,
PERSONAL INJURY CAN RESULT.

e |IF EQUIPPED, DO NOT JUMP START WHEN
MAINTENANCE FREE BATTERY INDICATOR DOT IS
YELLOW OR BRIGHT COLOR.

e DO NOT JUMP START A VEHICLE WHEN THE
BATTERY FLUID IS BELOW THE TOP OF LEAD
PLATES.

e DO NOT ALLOW JUMPER CABLE CLAMPS TO
TOUCH EACH OTHER WHEN CONNECTED TO A
BOOSTER SOURCE.

e DO NOT USE OPEN FLAME NEAR BATTERY.

e REMOVE METALLIC JEWELRY WORN ON
HANDS OR WRISTS TO AVOID INJURY BY ACCI-
DENTAL ARCING OF BATTERY CURRENT.

e WHEN USING A HIGH OUTPUT BOOSTING
DEVICE, DO NOT ALLOW BATTERY VOLTAGE TO
EXCEED 16 VOLTS. REFER TO INSTRUCTIONS
PROVIDED WITH DEVICE BEING USED.

FAILURE TO FOLLOW THESE INSTRUCTIONS MAY
RESULT IN PERSONAL INJURY.

CAUTION: When wusing another vehicle as a
booster, do not allow vehicles to touch. Electrical
systems can be damaged on either vehicle.
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JUMP STARTING (Continued)

TO JUMP START A DISABLED VEHICLE:

(1) Raise hood on disabled vehicle and visually
inspect engine compartment for:

e Generator drive belt condition and tension.

e Fuel fumes or leakage, correct if necessary.

e Frozen battery.

e Yellow or bright color test indicator, if equipped.

e Low battery fluid level.
CAUTION: If the cause of starting problem on dis-
abled vehicle is severe, damage to booster vehicle
charging system can result.

(2) When wusing another vehicle as a booster
source, turn off all accessories, place gear selector in
park or neutral, set park brake or equivalent and
operate engine at 1200 rpm.

(3) On disabled vehicle, place gear selector in park
or neutral and set park brake or equivalent. Turn
OFF all accessories.

(4) Connect jumper cables to booster battery. RED
clamp to positive terminal (+). BLACK clamp to neg-
ative terminal (-). DO NOT allow clamps at opposite
end of cables to touch, electrical arc will result (Fig.
10). Review all warnings in this procedure.

(5) On disabled vehicle, connect RED jumper cable
clamp to battery positive (+) terminal. Connect
BLACK jumper cable clamp to the engine as close to
the ground cable connection as possible (Fig. 10).

CAUTION: Do not crank starter motor on disabled
vehicle for more than 15 seconds, starter will over-
heat and could fail.

(6) Allow battery in disabled vehicle to charge to
at least 12.4 volts (75% charge) before attempting to
start engine. If engine does not start within 15 sec-
onds, stop cranking engine and allow starter to cool
(15 min.), before cranking again.

DISCONNECT CABLE CLAMPS AS FOLLOWS:

e Disconnect BLACK cable clamp from engine
ground on disabled vehicle.

e When wusing a Booster vehicle, disconnect
BLACK cable clamp from battery negative terminal.
Disconnect RED cable clamp from battery positive
terminal.

Fig. 10 Jumper Cable Clamp Connections

- ENGINE GROUND

- NEGATIVE JUMPER CABLE

- BATTERY NEGATIVE CABLE

- POSITIVE JUMPER CABLE

- BATTERY POSITIVE CABLE

- BATTERY

- TEST INDICATOR (IF EQUIPPED)

~NOoO O~ WNRE

e Disconnect RED cable clamp from battery posi-
tive terminal on disabled vehicle.

EMERGENCY TOW HOOKS
DESCRIPTION — EMERGENCY TOW HOOKS

WARNING: REMAIN AT A SAFE DISTANCE FROM A
VEHICLE THAT IS BEING TOWED VIA ITS TOW
HOOKS. THE TOW STRAPS/CHAINS COULD BREAK
AND CAUSE SERIOUS INJURY.

Some Jeep vehicles are equipped with front emer-
gency tow hooks. The tow hooks should be used for
EMERGENCY purposes only.

CAUTION: DO NOT use emergency tow hooks for
tow truck hook-up or highway towing.
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WHEEL ALIGNMENT
DESCRIPTION

Wheel alignment involves the correct positioning of
the wheels in relation to the vehicle. The positioning
is accomplished through suspension and steering
linkage adjustments. An alignment is considered
essential for efficient steering, good directional stabil-
ity and to minimize tire wear. The most important
measurements of an alignment are caster, camber
and toe position (Fig. 1).

CAUTION: Never attempt to modify suspension or
steering components by heating or bending.

CAUTION: Components attached with a nut and cot-
ter pin must be torqued to specification. Then if the

slot in the nut does not line up with the cotter pin

hole, tighten nut until it is aligned. Never loosen the

nut to align the cotter pin hole.

NOTE: Periodic lubrication of the front suspension/
steering system components may be required. Rub-
ber bushings must never be lubricated. Refer to
Lubrication And Maintenance for the recommended
maintenance schedule.

OPERATION

e CASTER is the forward or rearward tilt of the
steering knuckle from vertical. Tilting the top of the
knuckle rearward provides positive caster. Tilting the
top of the knuckle forward provides negative caster.
Caster is a directional stability angle. This angle
enables the front wheels to return to a straight
ahead position after turns (Fig. 1)

e CAMBER is the inward or outward tilt of the
wheel relative to the center of the vehicle. Tilting the
top of the wheel inward provides negative camber.
Tilting the top of the wheel outward provides positive
camber. Incorrect camber will cause wear on the
inside or outside edge of the tire. The angle is not
adjustable, damaged component(s) must be replaced
to correct the camber angle (Fig. 1)

e WHEEL TOE POSITION is the difference
between the leading inside edges and trailing inside
edges of the front tires. Incorrect wheel toe position
is the most common cause of unstable steering and
uneven tire wear. The wheel toe position is the final
front wheel alignment adjustment (Fig. 1)

e STEERING AXIS INCLINATION ANGLE is
measured in degrees and is the angle that the steer-
ing knuckles are tilted. The inclination angle has a
fixed relationship with the camber angle. It will not
change except when a spindle or ball stud is dam-
aged or bent. The angle is not adjustable, damaged
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WHEEL ALIGNMENT (Continued)

CAMBER

POSITIVE CAMBER (NOT SHOWN)
TOP OF WHEEL OUTBOARD

B
NEGATIVE TOE (TOEOUT)B > A
POSITIVE TOE (TOEIN)B< A

CASTER
— | ef—
= ®
FRONT OF
VEHICLE J
i ;«

[

@

(-) AXLE POINTS LEFT

THRUST ANGLE

1
ANGLE OF REAR AXLE
RELATIVE TO VEHICLE CENTERLINE

(+) AXLE POINTS RIGHT

- WHEEL CENTERLINE

- NEGATIVE CAMBER ANGLE
- PIVOT CENTERLINE

- SCRUB RADIUS

A WN PP

Fig. 1 Wheel Alignment Measurements

5 - TRUE VERTICAL

6 - KING PIN

7 - VERTICAL

8 - POSITIVE CASTER

80b34eaf

component(s) must be replaced to correct the steering

axis inclination angle (Fig. 1)

e THRUST ANGLE is the angle of the rear axle
relative to the centerline of the vehicle.

thrust angle can cause off-center steering and exces-

sive tire wear. This angle is not adjustable, damaged

Incorrect

DIAGNOSIS AND TESTING - SUSPENSION AND STEERING SYSTEM

component(s) must be replaced to correct the thrust
angle (Fig. 1)

CONDITION

POSSIBLE CAUSES

CORRECTION

FRONT END NOISE

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

EXCESSIVE PLAY IN
STEERING

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

3. Loose or worn steering geatr.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

3. Adjust or replace steering gear.
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WHEEL ALIGNMENT (Continued)

CONDITION

POSSIBLE CAUSES

CORRECTION

FRONT WHEELS SHIMMY

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

3. Tires worn or out of balance.
4. Alignment.
5. Leaking steering dampener.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

3. Replace or balance tires.
4. Align vehicle to specifications.
5. Replace steering dampener.

VEHICLE INSTABILITY

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

3. Tire pressure.
4. Alignment.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

3. Adjust tire pressure.
4. Align vehicle to specifications.

EXCESSIVE STEERING
EFFORT

1. Loose or worn steering gear.

2. Power steering fluid low.
3. Column coupler binding.
4. Tire pressure.

5. Alignment.

=

. Adjust or replace steering gear.

. Add fluid and repair leak.
. Replace coupler.
. Adjust tire pressure.

ga b~ W N

. Align vehicle to specifications.

VEHICLE PULLS TO ONE
SIDE DURING BRAKING

1. Uneven tire pressure.

2. Worn brake components.
3. Air in brake line.

=

. Adjust tire pressure.

. Repair brakes as necessary.
. Repair as necessary.

w N

VEHICLE LEADS OR
DRIFTS FROM STRAIGHT
AHEAD DIRECTION ON
UNCROWNED ROAD

=

. Radial tire lead.

. Brakes dragging.

. Weak or broken spring.
. Uneven tire pressure.

. Wheel Alignment.

. Loose or worn steering or
suspension components.

o OB~ WN

7. Cross caster out of spec.

=

. Cross front tires.

. Repair brake as necessary.
. Replace spring.

. Adjust tire pressure.

. Align vehicle.

. Repair as necessary.

o OB~ WN

7. Align vehicle.

KNOCKING, RATTLING
OR SQUEAKING

1. Worn shock bushings.

2. Loose, worn or bent steering/
suspension components.

3. Shock valve.

1. Replace shock.

2. Inspect, tighten or replace components
as necessary.

3. Replace shock.

IMPROPER TRACKING

1. Loose, worn or bent track bar.

2. Loose, worn or bent steering/
suspension components.

1. Inspect, tighten or replace component as
necessary.

2. Inspect, tighten or replace components
as necessary.
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WHEEL ALIGNMENT (Continued)
STANDARD PROCEDURE

STANDARD PROCEDURE - CAMBER

Before each alignment reading the vehicle should
be jounced (rear first, then front). Grasp each
bumper at the center and jounce the vehicle up and
down three times. Always release the bumper in the
down position.

The wheel camber angle is preset. This angle is not
adjustable and cannot be altered.

STANDARD PROCEDURE - CASTER

Before each alignment reading the vehicle should
be jounced (rear first, then front). Grasp each
bumper at the center and jounce the vehicle up and
down three times. Always release the bumper in the
down position.

Check the caster of the front axle for correct angle.
Be sure the axle is not bent or twisted. Road test the
vehicle and observe the steering wheel return-to-cen-
ter position. Low caster will cause poor steering
wheel returnability.

During the road test, turn the vehicle to both the
left and right. If the steering wheel returns to the
center position unassisted, the caster angle is correct.
However, if steering wheel does not return toward
the center position unassisted, a low caster angle is
probable.

Caster can be adjusted by installing cam bolts and
rotating the cams on the lower suspension arm (Fig.
2).

NOTE: Changing caster angle will also change the
front propeller shaft angle. The propeller shaft
angle has priority over caster. Refer to Group 3, Dif-
ferential and Driveline for additional information.

STANDARD PROCEDURE - TOE POSITION

Before each alignment reading the vehicle should
be jounced (rear first, then front). Grasp each
bumper at the center and jounce the vehicle up and
down three times. Always release the bumper in the
down position.

NOTE: The wheel toe position adjustment is the
final adjustment. This adjustment must be per-
formed with the engine running, if the vehicle is
equipped with power steering.

(1) Start the engine and turn wheels both ways
before straightening the steering wheel. Center and
secure the steering wheel.

(2) Loosen the adjustment sleeve clamp bolts (Fig.
3).

(3) Adjust the right wheel toe position with the
drag link (Fig. 4). Turn the sleeve until the right

J9302-59

Fig. 2 Cam Adjuster

- ADJUSTMENT CAM

- AXLE BRACKET

- BRACKET REINFORCEMENT
- LOWER SUSPENSION ARM

A WNBRE

wheel is at the correct positive TOE-IN position.
Position the clamp bolts as shown (Fig. 3) and
tighten to 49 N-m (36 ft. Ibs.). Make sure the toe
setting does not change during clamp tighten-

ing.

J9302-10

Fig. 3 Drag Link and Tie Rod Clamp

1-TIE ROD CLAMP
2 - DRAG LINK CLAMPS

(4) Adjust the left wheel toe position with the tie
rod. Turn the sleeve until the left wheel is at the
same TOE-IN position as the right wheel. Position
the clamp bolts as shown (Fig. 3) and tighten to 27
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SPECIFICATIONS
ALIGNMENT SPECIFICATIONS
NOTE: Alignment specifications are in degrees.
SPECIFICATIONS
DESCRIPTION SPECIFICATION
PREFERRED CASTER | CAMBER TOTAL
+7.0° (fixed TOE-IN
angle) + 0.15°
19502-11 — 0.25° (each
front
Fig. 4 Steering Linkage wheel)
1- COTTER PIN RANGE +1.0° + 0.63° +0.06°
2 - DAMPENER
3 - PITMAN ARM MAX RT/LT 0.65° +1.0° .06°
4 - WASHER DIFFERENCE
5 - TIE ROD
6 - DRAG LINK REAR SPECIFICATION
7o NUT PREFERRED N/A REAR TOTAL
N-m (20 ft. Ibs.). Make sure the toe setting does CAMEEOR TOEZ'HDI
not change during clamp tightening. —0.25 +0.25
(5) Verify the right toe specifications and turn off RANGE N/A 0° to 0° to .5°
the engine. -.50°
THRUST ANGLE 0° + 0.25°
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FRONT hole, tighten nut until it is aligned. Never loosen the
nut to align the cotter pin hole.
DESCRIPTION

FRONT SUSPENSION
The front suspension is a link/coil design com-
prised of:
Shock absorbers
Jounce Bumper
Coil springs
Upper and lower suspension arms
Stabilizer bar
Track bar

CAUTION: Components attached with a nut and cot-
ter pin must be torqued to specification. Then if the
slot in the nut does not line up with the cotter pin

CAUTION: Suspension components with rubber/ure-
thane bushings (except stabilizer bar) should be
tightened with the vehicle at normal ride height. It is

important to have the springs supporting the weight

of the vehicle when the fasteners are torqued. If
springs are not at their normal ride position, vehicle

ride comfort could be affected and premature bush-
ing wear may occur.

STANDARD PROCEDURE - LUBRICATION

Periodic lubrication of the suspension system is
required. Refer to Lubrication And Maintenance for
the recommended maintenance schedule.

The following component must be lubricated:

e Track bar
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TORQUE SPECIFICATIONS
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DESCRIPTION N-m Ft. Lbs. In. Lbs.
Shock Absorber 23 17 —
Upper Nut
Shock Absorber 28 — 250
Lower Nut
Suspension Arm Lower 176 130 —
Axle Bracket Nut
Suspension Arm Lower 176 130 —
Frame Bracket Nut
Suspension Arm Upper 81 60 —
Axle Bracket Nut
Suspension Arm Upper 81 60 —
Frame Bracket Bolt
Stabilizer Bar 61 45 —
Retainer Bolts
Stabilizer Bar 61 45 —
Link Upper Nut
Stabilizer Bar 102 75 —
Link Lower Bolt
Track Bar 81 60 —
Ball Stud Nut
Track Bar 47 40 —
Axle Bracket Bolt
Hub/Bearing 102 75 —
Bolts
Hub/Bearing 237 175 —
Axle Nut

SPECIAL TOOLS
FRONT SUSPENSION

SN

Remover/Installer Suspension Bushing 7932

%

Nut, Long 7603

/)
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FRONT (Continued)

Bolt, Special 7604

Remover C-4150A

BUSHINGS
REMOVAL

(1) Remove the upper suspension arm from axle.

(2) Position Spacer 7932-3 over the axle bushing
on a 4x2 vehicle and right side on a 4x4 vehicle.

(3) Place Receiver 7932-1 over flanged end of the
bushing. (Fig. 1).

(4) Place small end of Remover/Install
against other side of the bushing.

(5) Install bolt 7604 through remover, bushing and
receiver.

(6) Install Long Nut 7603 and tighten nut too pull
bushing out of the axle bracket.

@ @

7932-2

®

®

80b5ch7a

Fig. 1 Bushing Removal

- RECEIVER

- AXLE BRACKET

- BOLT

- REMOVER/INSTALLER
- LONG NUT

b wWNBE

(7) Remove nut, bolt, receiver, remover and bush-
ing.

NOTE: On 4x2 vehicle and right side of 4x4 vehicle,
leave Spacer 7932-3 in position for bushing instal-
lation.

INSTALLATION

(1) Place Receiver 7932-1 on the other side of the
axle bracket.

(2) Position new bushing up to the axle bracket.,
and large end of Remover/Install 7932-2 against the
bushing (Fig. 2).

(3) Install bolt 7604 through receiver, bushing and
installer.

(4) Install Long Nut 7603 and tighten nut to draw
the bushing into the axle bracket.

@ ®
®

® O

80b5¢ch79

Fig. 2 Bushing Installation

- REMOVER/INSTALLER
- AXLE BRACKET

- BOLT

- RECEIVER

- LONG NUT

G wWN R

(5) Remove tools and install the upper suspension
arm.

HUB / BEARING
DESCRIPTION

The bearing used on the front hub of this vehicle is
the combined hub and bearing unit type assembly.
This unit assembly combines the front wheel mount-
ing hub (flange) and the front wheel bearing into a
one piece unit. The wheel mounting studs are the
only replaceable component of the hub/bearing
assembly.
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HUB / BEARING (Continued)

@ J9302-43

Fig. 3 Hub Bearing & Knuckle

1 - BRAKE SHIELD 6 - HUB AND BEARING ASSEMBLY
2 - WASHER 7 - STEERING KNUCKLE

3 - RETAINER 8 - BOLT

4 - COTTER PIN 9 - TONE WHEEL (ABS)

5 - NUT

OPERATION INSTALLATION

The hub/bearing assembly is mounted to the steer-
ing knuckle and is retained by three mounting bolts
accessible from the back of the steering knuckle. The
hub/bearing unit is not serviceable and must be
replaced as an assembly if the bearing or the hub is
determined to be defective.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the wheel and tire assembly.

(3) Remove the brake caliper, rotor and ABS wheel
speed sensor, (Refer to 5 - BRAKES/HYDRAULIC/
MECHANICAL/ROTORS - REMOVAL).

(4) Remove the cotter pin, nut retainer and axle
hub nut (Fig. 3).

(5) Remove the hub bearing mounting bolts from
the back of the steering knuckle. Remove hub bear-
ing from the steering knuckle and off the axle shaft.

(1) Install the hub bearing and brake dust shield
to the knuckle.

(2) Install the hub bearing to knuckle bolts and
tighten to 102 N-m (75 ft. Ibs.).

(3) Install the hub washer and nut. Tighten the
hub nut to 237 N-m (175 ft. Ibs.). Install the nut
retainer and a new cotter pin.

(4) Install the brake rotor, caliper and ABS wheel
speed sensor, (Refer to 5 - BRAKES/HYDRAULIC/
MECHANICAL/ROTORS - INSTALLATION).

(5) Install the wheel and tire assembly. (Refer to
22 - TIRES/WHEELS/WHEELS - STANDARD PRO-
CEDURE).

(6) Remove support and lower the vehicle.
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JOUNCE BUMPER
DESCRIPTION

The jounce bumpers are mounted under the frame
rails inside of the coil springs.

KNUCKLE
REMOVAL

Ball stud service procedures below require removal
of the hub bearing and axle shaft. Removal and
installation of upper and lower ball studs require the
use of Tool Kit 6289.

(1) Remove hub bearing and axle shaft. (Refer to 2
- SUSPENSION/FRONT/HUB / BEARING -
REMOVAL) (Refer to 3 - DIFFERENTIAL & DRIV-
ELINE/FRONT AXLE - 181FBI/AXLE SHAFTS -
REMOVAL).

(2) Disconnect the tie-rod or drag link from the
steering knuckle arm,(Refer to 19 - STEERING/
LINKAGE/TIE ROD END - REMOVAL) OR (Refer to
19 - STEERING/LINKAGE/DRAG LINK -
REMOVAL).

(3) Remove the cotter pins from the upper and
lower ball studs.

(4) Remove the upper and lower ball stud nuts.

(5) Using special tool C-4150A seperate the ball
joints from the steering knuckle. Remove knuckle
from ball studs (Fig. 4).

INSTALLATION

Ball stud service procedures below require removal
of the hub bearing and axle shaft. Removal and
installation of upper and lower ball studs require the
use of Tool Kit 6289.

(1) Position the steering knuckle on the ball studs.

(2) Install and tighten the bottom retaining nut to
109 N'm (80 ft. Ibs.) torque. Install new cotter pin.

(3) Install and tighten the top retaining nut to 101
N-m (75 ft. Ibs.) torque. Install new cotter pin.

(4) Install the hub bearing and axle shaft. (Refer
to 2 - SUSPENSION/FRONT/HUB / BEARING -
INSTALLATION) (Refer to 3 - DIFFERENTIAL &
DRIVELINE/FRONT AXLE - 181FBI/AXLE SHAFTS
- INSTALLATION).

(5) Connect the tie-rod or drag link end to the
steering knuckle arm,(Refer to 19 - STEERING/
LINKAGE/TIE ROD END - INSTALLATION) OR
(Refer to 19 - STEERING/LINKAGE/DRAG LINK -
INSTALLATION).

Fig. 4 Steering Knuckle Removal/lnstallation

- AXLE YOKE

- UPPER BALL STUD

- LOWER BALL STUD
- STEERING KNUCKLE

A WNBRE

LOWER BALL JOINT
REMOVAL

Ball stud service procedures below require removal
of the hub bearing and axle shaft. (Refer to 2 - SUS-
PENSION/FRONT/HUB / BEARING - REMOVAL)
(Refer to 3 - DIFFERENTIAL & DRIVELINE/
FRONT AXLE - 181FBI/AXLE SHAFTS -
REMOVAL). Removal and installation of upper and
lower ball studs require the use of Tool Kit 6289.

(1) Position tools as shown to remove and install
ball stud (Fig. 5).
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LOWER BALL JOINT (Continued)

®

LT
©

REMOVAL

_

@

@

mmﬂﬂﬂﬂlﬂﬂi

I

INSTALLATION
80a7e2a8

Fig. 5 Lower Ball Stud Remove/Install

1 - SPECIAL TOOL 6289-12
2 - SPECIAL TOOL 6289-4
3 - SPECIAL TOOL 4212F

4 - SPECIAL TOOL 4212F
5 - SPECIAL TOOL 6289-1
6 - SPECIAL TOOL 6289-3

LOWER CONTROL ARM
DESCRIPTION

The lower suspension arms are steel and use bush-
ings at both ends of the arm. The arms mount to the
frame rail bracket and the axle brackets.

OPERATION

The lower suspension arm bushings provide isola-
tion from the axle. The arm and bushings provide
location and react to loads from the axle. The lower
suspension arms can be used to adjust caster and
pinion angle by installing a cam bolt service package.

REMOVAL

(1) Raise and support the vehicle.

(2) If equipped with ABS brakes remove sensor
wire from the inboard side of the arm.

(3) If the vehicle is equipped with a cam bolt ser-
vice package paint or scribe alignment marks on the
cam adjusters and suspension arm for installation
reference (Fig. 6).

(4) Remove the lower suspension arm nut and bolt
from the axle (Fig. 7).

(5) Remove the nut and bolt/cam bolt from the
frame rail bracket and remove the lower suspension
arm (Fig. 7).

INSTALLATION

(1) Position the lower suspension arm in the axle
bracket and frame rail bracket.

NOTE: Small holes in the side of the arm face
inboard.

(2) Install the rear bolt and nut finger tighten.

(3) Install bolt/cam bolt and new nut finger tighten
in the axle and align the reference marks.

(4) If equipped with ABS brakes install sensor
wire to the inboard side of the arm with new clips.

(5) Lower the vehicle.

(6) Tighten axle bracket nut to 176 N-m (130 ft.
Ibs.).

(7) Tighten frame bracket nut to 176 N-m (130 ft.
Ibs.).
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LOWER CONTROL ARM (Continued)

J9302-59

Fig. 6 Cam Bolt Service Package

- ADJUSTMENT CAM

- AXLE BRACKET

- BRACKET REINFORCEMENT
- LOWER SUSPENSION ARM

A WN P

80a13812

Fig. 7 Upper & Lower Suspension Arms

1 - UPPER SUSPENSION ARM
2 - FRONT AXLE
3 - LOWER SUSPENSION ARM

(8) Align vehicle to specifications. (Refer to 2 -
SUSPENSION/WHEEL ALIGNMENT - STANDARD
PROCEDURE).

SHOCK
DESCRIPTION

The top of the shock absorbers are bolted to a
frame bracket. The bottom of the shocks are bolted to
the axle brackets.

OPERATION

The shock absorbers dampen jounce and rebound
motion of the vehicle over various road conditions
and limit suspension rebound travel.

DIAGNOSIS AND TESTING - SHOCK
ABSORBER

A knocking or rattling noise from a shock absorber
may be caused by movement between mounting
bushings and metal brackets or attaching compo-
nents. These noises can usually be stopped by tight-
ening the attaching nuts. If the noise persists,
inspect for damaged and worn bushings, and attach-
ing components. Repair as necessary if any of these
conditions exist.

A squeaking noise from the shock absorber may be
caused by the hydraulic valving and may be intermit-
tent. This condition is not repairable and the shock
absorber must be replaced.

The shock absorbers are not refillable or adjust-
able. If a malfunction occurs, the shock absorber
must be replaced. To test a shock absorber, hold it in
an upright position and force the piston in and out of
the cylinder four or five times. The action throughout
each stroke should be smooth and even.

The shock absorber bushings do not require any
type of lubrication. Do not attempt to stop bushing
noise by lubricating them. Grease and mineral oil-
base lubricants will deteriorate the bushing.

REMOVAL

(1) Remove the nut, retainer and grommet from
the upper stud through engine compartment access
hole (Fig. 8).

(2) Remove the lower nuts and bolts from the axle
bracket and remove the shock absorber.

INSTALLATION

(1) Position the lower retainer and grommet on the
upper stud. Insert the shock absorber through the
shock bracket hole.

(2) Install the lower bolts and nuts. Tighten nuts
to 28 N-m (250 in. Ibs.).
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SHOCK (Continued)

@ ' 80632206

Fig. 8 Coil Spring & Shock Absorber

- RETAINER

- GROMMET

- SHOCK

- FRONT AXLE

A WN P

(3) Install the upper grommet and retainer on the
stud and install the nut and tighten to 23 N-m (17 ft.
Ibs.).

SPRING
DESCRIPTION

The coil springs mount up in the wheelhouse which
is part of the unitized body bracket. A rubber dough-
nut isolator is located between the top of the spring
and the bracket. The bottom of the spring seats on a
axle pad.

OPERATION

The coil springs control ride quality and maintain
proper ride height. The isolators provide road noise
isolation.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the wheel and tire assemblies.

(3) Position a hydraulic jack under the axle to sup-
port it.

(4) Remove the front shocks at the lower mount-
ings, (Refer to 2 - SUSPENSION/FRONT/SHOCK -
REMOVAL).

(5) Remove the ABS wire mounting brackets at the
axle. (if equipped)

(6) Remove lower suspension arms mounting nuts
and bolts from the frame, (Refer to 2 - SUSPEN-
SION/FRONT/LOWER CONTROL ARM -
REMOVAL).

(7) Remove the track bar from the axle bracket,
(Refer to 2 - SUSPENSION/FRONT/TRACK BAR -
REMOVAL).

(8) Remove the right side of the drag link from the
right side knuckle, (Refer to 19 - STEERING/LINK-
AGE/DRAG LINK - REMOVAL).

(9) Lower the axle until the spring is free from the
upper mount.

NOTE: Rotation of the spring and prying down
slightly on the axle will aid in removal.

(10) Remove the coil
remove the spring.

(11) Remove the upper spring isolator. (if needed)

(22) Pull jounce bumper out of mount. (if needed)

INSTALLATION

(1) Install jounce bumper into mount.
(2) Install the spring isolator.

spring retainer clip and

NOTE: Rotation of the spring and prying down
slightly on the axle will aid in installation.

(3) Position the coil spring on the axle pad. It may
be necessary to rotate the spring while installing.

(4) Install the spring retainer clip and bolt.
Tighten bolt to 21 N-m (16 ft. Ibs.).

(5) Raise the axle into position until the spring
seats in the upper mount.

(6) Install the shock at the axle, (Refer to 2 - SUS-
PENSION/FRONT/SHOCK - INSTALLATION).

(7) Install the ABS wire mounting brackets at the
axle (if equipped).

(8) Install the track bar to the axle bracket, (Refer
to 2 - SUSPENSION/FRONT/TRACK BAR - INSTAL-
LATION).

(9) Install the lower suspension arms to the frame.
Install mounting bolts and nuts finger tight, (Refer to
2 - SUSPENSION/FRONT/LOWER CONTROL ARM
- INSTALLATION).

(10) Install the drag link to the right side knuckle,
(Refer to 19 - STEERING/LINKAGE/DRAG LINK -
INSTALLATION).

(11) Remove the hydraulic jack from under the
axle.

(12) Install the wheel and tire assemblies, (Refer
to 22 - TIRES/WHEELS/WHEELS - STANDARD
PROCEDURE).

(13) Remove the supports and lower the vehicle.

(14) Tighten the lower suspension arms nuts to
115 N-m (85 ft. Ibs.) at normal ride height with the
vehicle weight.
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STABILIZER BAR
DESCRIPTION

The spring steel bar extends across the top of the
chassis frame rails. Links are connected from the bar
to the axle brackets. The stabilizer bar and links are
isolated by rubber bushings.

OPERATION

The stabilizer bar is used to control vehicle body
roll during turns. The bar helps to control the vehicle
body in relationship to the suspension.

REMOVAL

(1) Remove upper link nuts (Fig. 9) and separate
the links from the stabilizer bar with Remover
MB-991113.

(2) Remove front bumper valence.

(3) Remove stabilizer retainer bolts (Fig. 9)and
remove retainers.

(4) Remove stabilizer bar.

(5) Remove lower link nuts and bolts and remove
links (Fig. 9).

80a1380f

Fig. 9 Stabilizer Bar

- RETAINER

- STABILIZER BAR
- LINK

- BUSHING

INSTALLATION

(1) Center stabilizer bar on top of the frame rails
and install retainers and bolts. Tighten bolts to 61
N-m (45 ft. Ibs.).

(2) Position links on axle brackets and into the
stabilizer bar. Install lower link bolts and nuts and
tighten to 102 N-m (75 ft. Ibs.).

(3) Install upper link nuts and tighten to 61 N-m
(45 ft. Ibs.).

(4) Install bumper valence.

A WN P

TRACK BAR
DESCRIPTION

The bar is attached to a frame rail bracket with a
ball stud and an axle bracket with a bushing. The
bar is forged and has non replaceable isolator bush-
ing and ball stud.

OPERATION

The track bar is used to control front axle lateral
movement and provides cross car location of the axle
assembly.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the cotter pin and nut from the ball
stud end at the frame rail bracket (Fig. 10).

(3) Use a universal puller tool to separate the
track bar ball stud from the frame rail bracket.

(4) Remove the bolt and flag nut from the axle
bracket (Fig. 10). Remove the track bar.

80632205

Fig. 10 Track Bar

1 - TRACK BAR
2 - FRAME BRACKET
3 - FRONT AXLE

INSTALLATION

(1) Install the track bar at axle tube bracket.
Loosely install the retaining bolt and flag nut.

(2) It may be necessary to pry the axle assembly
over to install the track bar at the frame rail. Install
track bar at the frame rail bracket. Install the
retaining nut on the stud.

(3) Tighten the ball stud nut to 81N-m (60 ft. Ibs.)
and install a new cotter pin.

(4) Remove the supports and lower the vehicle.

(5) Tighten the bolt at the axle bracket to 47 N-m
(40 ft. Ibs.).
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TRACK BAR (Continued)

(6) Check alignment if a new track bar was
installed. (Refer to 2 - SUSPENSION/WHEEL
ALIGNMENT - STANDARD PROCEDURE).

UPPER BALL JOINT
REMOVAL

Ball stud service procedures below require removal
of the hub bearing and axle shaft. (Refer to 2 - SUS-
PENSION/FRONT/HUB / BEARING - REMOVAL)
(Refer to 3 - DIFFERENTIAL & DRIVELINE/
FRONT AXLE - 181FBI/AXLE SHAFTS -
REMOVAL). Removal and installation of upper and
lower ball studs require the use of Tool Kit 6289.

(1) Position tools as shown to remove and install
ball stud (Fig. 11).

—] 4212F
4 p—
— 6761
6289-3
REMOVAL
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UPPER CONTROL ARM
DESCRIPTION

The upper suspension arms are steel and use rub-
ber bushings at each end of the arm. The arms
mount to the frame rail bracket and the axle brack-
ets.

OPERATION

The arm and bushings provide location and react
to loads from the axle. The bushings provide isolation
from the axle.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the upper suspension arm nut and bolt
at the axle bracket (Fig. 7).

(3) Remove the nut and bolt at the frame rail and
remove the upper suspension arm.

INSTALLATION

(1) Position the upper suspension arm at the axle
and frame rail.

(2) Install the bolts and finger tighten the nuts.

(3) Remove the supports and lower the vehicle.

(4) Tighten the nut at the axle and frame brackets
to 81 N-m (60 ft. Ibs.).

4212F

| / 6752
S

6289-12

INSTALLATION

80a7e2a7

Fig. 11 Upper
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DESCRIPTION tightened with the vehicle at normal ride height. It is

REAR SUSPENSION
The rear suspension is link/coil design comprised
of:
Shock absorbers
Coil springs
Upper and lower suspension arms
Stabilizer bar
Track bar

SPECIFICATIONS
TORQUE CHART

important to have the springs supporting the weight
of the vehicle when the fasteners are torqued. This
will maintain vehicle ride comfort and prevent pre-
mature bushing wear.

TORQUE SPECIFICATIONS

DESCRIPTION N-m Ft. Lbs. In. Lbs.
Shock Absorber 35 26 —
Upper Bolts
Shock Absorber 100 74 —
Lower Nut
Suspension Arm Lower 203 150 —
Axle Bracket Nut
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REAR (Continued)
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Suspension Arm Lower 203 150 —
Frame Bracket Nut
Suspension Arm Upper 75 55 —
Axle Bracket Nut
Suspension Arm Upper 75 55 —
Frame Bracket Bolt
Stabilizer Bar 54 40 —
Retainer Bolts
Stabilizer Bar 54 40 —
Link Nut/Bolt
Track Bar 100 74 —
Frame Bracket Nut
Track Bar 100 74 —
Axle Bracket Bolt

JOUNCE BUMPER
DESCRIPTION

The jounce bumpers are mounted inside the coil
spring to the frame rail.

OPERATION

The jounce bumpers are used to limit suspension
travel in compression.

LOWER CONTROL ARM
DESCRIPTION

The lower suspension arms are steel and use bush-
ings at each end of the arm. The arms are mounted
from the frame to the axle brackets.

OPERATION

The bushings isolation axle and road noise. The
arm and bushings provide location and react to loads
from the axle.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the lower suspension arm nut and bolt
at the axle bracket (Fig. 1).

(3) Remove the nut and bolt at the frame rail
mount (Fig. 2) and remove the lower suspension arm.

80213815

Fig. 1 Upper & Lower Suspension Arms

1 - UPPER SUSPENSION ARM
2 - REAR AXLE
3 - LOWER SUSPENSION ARM

INSTALLATION

(1) Position the lower suspension arm in the axle
bracket and frame rail mount.

(2) Install the mounting bolts and finger tighten
the nuts.

(3) Remove the supports and lower the vehicle.

(4) Tighten the lower suspension arm nuts to 203
N-m (150 ft. Ibs.).
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LOWER CONTROL ARM (Continued)

80a13816

Fig. 2 Upper & Lower Suspension Arms

1 - FRAME MOUNT
2 - UPPER SUSPENSION ARM
3 - LOWER SUSPENSION ARM

SHOCK

DESCRIPTION

The top of the shock absorbers are bolted to the
frame. The bottom of the shocks are bolted to the
axle brackets.

OPERATION

The shock absorbers dampen jounce and rebound
motion of the vehicle over various road conditions
and limit suspension rebound travel.

DIAGNOSIS AND TESTING - SHOCK
ABSORBER

A knocking or rattling noise from a shock absorber
may be caused by movement between mounting
bushings and metal brackets or attaching compo-
nents. These noises can usually be stopped by tight-
ening the attaching nuts. If the noise persists,
inspect for damaged and worn bushings, and attach-
ing components. Repair as necessary if any of these
conditions exist.

A squeaking noise from the shock absorber may be
caused by the hydraulic valving and may be intermit-
tent. This condition is not repairable and the shock
absorber must be replaced.

The shock absorbers are not refillable or adjust-
able. If a malfunction occurs, the shock absorber
must be replaced. To test a shock absorber, hold it in
an upright position and force the piston in and out of
the cylinder four or five times. The action throughout
each stroke should be smooth and even.

The shock absorber bushings do not require any
type of lubrication. Do not attempt to stop bushing

noise by lubricating them. Grease and mineral oil-
base lubricants will deteriorate the bushing.

REMOVAL
(1) Raise and support the vehicle and the axle.
(2) Remove the upper mounting bolts (Fig. 3).
(3) Remove the lower nut and bolt from the axle
bracket. Remove the shock absorber.

[}

D 80213810

Fig. 3 Shock Absorber

1 - AXLE BRACKET
2 - SHOCK

INSTALLATION
(1) Install the shock absorber on the upper frame
rail and install mounting bolts.
(2) Tighten the upper bolts to 31 N-m (23 ft. Ibs.).
(3) Install lower bolt and nut finger tight.
(4) Remove the supports and lower the vehicle.
(5) Tighten the lower nut to 100 N-m (74 ft. Ibs.).

SPRING
DESCRIPTION

The coil springs mount between the bottom of the
frame rail and the top of the axle. A rubber doughnut
isolator is located between the top of the spring and
the frame rail. A plastic isolator is located between
the bottom of the spring and the axle.

OPERATION

The coil springs control ride quality and maintain
proper ride height. The isolators are used to isolate
road noise.

REMOVAL

(1) Raise and support the vehicle. Position a
hydraulic jack under the axle to support it.

(2) Disconnect the stabilizer bar links and shock
absorbers from the axle brackets. (Refer to 2 - SUS-
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SPRING (Continued)
PENSION/REAR/STABILIZER BAR - REMOVAL)
(Refer to 2 - SUSPENSION/REAR/SHOCK -
REMOVAL).

(3) Disconnect the track bar from the frame rail
bracket. (Refer to 2 - SUSPENSION/REAR/TRACK
BAR - REMOVAL).

(4) Lower the axle until the spring is free from the
upper mount seat and remove the spring.

INSTALLATION

NOTE: Springs can be install with either end up.

(1) Position the coil spring on the axle pad isolator.

(2) Raise the axle into position until the spring
seats on the upper isolator.

(3) Connect the stabilizer bar links and shock
absorbers to the axle bracket. Connect the track bar
to the frame rail bracket.

(4) Remove the supports and lower the vehicle.

(5) Tighten the stabilizer bar links, shock absorb-
ers and track bar to specified torque.

STABILIZER BAR
DESCRIPTION

The spring steel bar extends across the axle and
mounts to bracket on the axle. Links are connected
from the bar to the side of the frame rail. The stabi-
lizer bar and links are isolated by rubber bushings.

OPERATION

The stabilizer bar is used to control vehicle body
roll during turns. The bar helps to control the vehicle
body in relationship to the suspension.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the stabilizer bar link bolts from the
frame mounts (Fig. 4).

(3) Remove the link bolts from the stabilizer bar.

(4) Remove the stabilizer bar retainer bolts and
retainers from the axle mounts (Fig. 5) and remove
the bar.

INSTALLATION

(1) Install the stabilizer bar on the axle mounts
and install the retainers and bolts.

NOTE: Ensure the bar is centered with equal spac-
ing on both sides and is positioned above the dif-
ferential housing (Fig. 5).

80a13814

Fig. 4 Stabilizer Bar Link

1 - FRAME MOUNT
2 - LINK
3 - STABILIZER BAR

@

80a13813

Fig. 5 Stabilizer Bar

- LINK

- RETAINER

- STABILIZER BAR
- AXLE MOUNT

A WN P

(2) Tighten the retainer bolts to 54 N-m (40 ft.
Ibs.).

(3) Install the links onto the stabilizer bar and
frame mounts. Install the bolts and nuts finger tight.

(4) Remove support and lower vehicle.

(5) Tighten the link nuts/bolts to 54 N-m (40 ft.
Ibs.).
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2-20 REAR
TRACK BAR UPPER CONTROL ARM
DESCRIPTION REMOVAL

The bar is attached to a frame rail bracket and
axle bracket. The bar has bushings at both ends.

OPERATION

The track bar is used to control rear axle lateral
movement.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the bolt and nut from the frame rail
bracket (Fig. 6).

(3) Remove the bolt from the axle bracket (Fig. 6)
and remove the track bar.

@ 80a13811

Fig. 6 Rear Track Bar

1 - TRACK BAR
2 - FRAME BRACKET
3 - REAR AXLE

INSTALLATION

(1) Install the track bar in the axle bracket and
install the bolt loosely.

(2) Install the track bar in the frame rail bracket
and loosely install the bolt and nut.

NOTE: It may be necessary to pry the axle assem-
bly over to install the track bar.

(3) Remove supports and lower the vehicle.
(4) Tighten the track bar nut/bolt at both ends to
100 N-m (74 ft. Ibs.).

(1) Raise and support the vehicle.
(2) Remove the parking brake cable/bracket and
the arm

ABS wiring bracket from
(Fig. 7).

if equipped

80a1c39b

Fig. 7 Parking Brake Cable/Bracket And Wiring
Bracket
1 - UPPER SUSPENSION ARM

2 - WIRING BRACKET
3 - PARKING BRAKE CABLE BRACKET

(3) Remove the upper suspension arm nut and bolt
from the axle bracket (Fig. 1).

(4) Remove the nut and bolt from the frame rail
bracket (Fig. 2)and remove the upper suspension
arm.

INSTALLATION

(1) Position the upper suspension arm in the axle
bracket and frame rail bracket.

(2) Install the bolts and finger tighten the nuts.

(3) Install the parking brake cable/bracket and
ABS wiring bracket on the arm if equipped.

(4) Remove the supports and lower the vehicle.

(5) Tighten the upper suspension arm frame rail
bracket bolt to 75 N-m (55 ft. Ibs.).

(6) Tighten the upper suspension arm axle bracket
nut to 75 N-m (55 ft. Ibs.).
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PROPELLER SHAFT

DIAGNOSIS AND TESTING

VIBRATION

Tires that are out-of-round, or wheels that are
unbalanced, will cause a low frequency vibration.
Refer to Group 22, Tires and Wheels, for additional
information.

Brake drums that are unbalanced will cause a
harsh, low frequency vibration. Refer to Group 5,
Brakes, for additional information.

DIFFERENTIAL & DRIVELINE 3 -1
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REAR AXLE - 194RBI .. ... ... ... ... ..., 84

REAR AXLE - 216RBI ... ... ... ... ... ... 118
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INSTALLATION .. ... 8
PROPELLER SHAFT - REAR RUBICON

REMOVAL ... . 8

INSTALLATION ... 9
SINGLE CARDAN UNIVERSAL JOINTS

DISASSEMBLY ... ... 9

ASSEMBLY ... 10
DOUBLE CARDAN UNIVERSAL JOINTS

DISASSEMBLY ... ... . 11

ASSEMBLY ... 12

Driveline vibration can also result from loose or
damaged engine mounts. Refer to Group 9 Engines
for additional information.

Propeller shaft vibration increases as the vehicle
speed is increased. A vibration that occurs within a
specific speed range is not usually caused by a pro-
peller shaft being unbalanced. Defective universal
joints, or an incorrect propeller shaft angle, are usu-
ally the cause of such a vibration.
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DRIVELINE VIBRATION

Drive Condition

Possible Cause

Correction

Propeller Shaft Noise

1) Undercoating or other foreign
material on shatft.

2) Loose U-joint clamp screws.

3) Loose or bent U-joint yoke or
excessive runout.

4) Incorrect driveline angularity.

5) Rear spring center bolt not in
seat.

6) Worn U-joint bearings.

7) Propeller shaft damaged or out
of balance.

8) Broken rear spring.

9) Excessive runout or unbalanced
condition.

10) Excessive drive pinion gear
shaft runout.

11) Excessive axle yoke deflection.

12) Excessive transfer case runout.

1) Clean exterior of shaft and wash
with solvent.

2) Install new clamps and screws
and tighten to proper torque.

3) Install new yoke.

4) Measure and correct driveline
angles.

5) Loosen spring u-bolts and seat
center bolt.

6) Install new U-joint.
7) Installl new propeller shaft.

8) Install new rear spring.

9) Re-index propeller shaft, test,
and evaluate.

10) Re-index propeller shaft and
evaluate.

11) Inspect and replace yoke if
necessary.

12) Inspect and repair as necessary.

Universal Joint Noise

1) Loose U-joint clamp screws.

2) Lack of lubrication.

1) Install new clamps and screws
and tighten to proper torque.

2) Replace U-joints as necessary.




TJ

PROPELLER SHAFT

3-3
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BALANCE

NOTE: Removing and re-indexing the propeller
shaft 180° relative to the yoke may eliminate some
vibrations.

If propeller shaft is suspected of being unbalanced,
it can be verified with the following procedure:

(1) Raise the vehicle.

(2) Clean all the foreign material from the propel-
ler shaft and the universal joints.

(3) Inspect the propeller shaft for missing balance
weights, broken welds, and bent areas. If the pro-
peller shaft is bent, it must be replaced.

(4) Inspect the universal joints to ensure that they
are not worn, are properly installed, and are cor-
rectly aligned with the shaft.

(5) Check the universal joint clamp screws torque.

(6) Remove the wheels and tires. Install the wheel
lug nuts to retain the brake drums or rotors.

(7) Mark and number the shaft six inches from the
yoke end at four positions 90° apart.

(8) Run and accelerate the vehicle until vibration
occurs. Note the intensity and speed the vibration
occurred. Stop the engine.

(9) Install a screw clamp at position 1 (Fig. 1).

C Y= @

a= RF487

Fig. 1 CLAMP SCREW AT POSITION 1

1 - CLAMP
2 - SCREWDRIVER

(10) Start the engine and re-check for vibration. If
there is little or no change in vibration, move the
clamp to one of the other three positions. Repeat the
vibration test.

(12) If there is no difference in vibration at the
other positions, the source of the vibration may not
be propeller shaft.

(12) If the vibration decreased, install a second
clamp (Fig. 2)and repeat the test.

RF488

Fig. 2 TWO CLAMP SCREWS

(13) If the additional clamp causes an additional
vibration, separate the clamps (1/4 inch above and
below the mark). Repeat the vibration test (Fig. 3).

RF489

Fig. 3 CLAMP SCREWS SEPARATED
1-1/2 INCH

(14) Increase distance between the clamp screws
and repeat the test until the amount of vibration is
at the lowest level. Bend the slack end of the clamps
so the screws will not loosen.

(15) If the vibration remains unacceptable, apply
the same steps to the front end of the propeller shaft.

(16) Install the wheel and tires. Lower the vehicle.

RUNOUT

(1) Remove dirt, rust, paint, and undercoating
from the propeller shaft surface where the dial indi-
cator will contact the shaft.

(2) The dial indicator must be installed perpendic-
ular to the shaft surface.

(3) Measure runout at the center and ends of the
shaft sufficiently far away from weld areas to ensure
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that the effects of the weld process will not enter into
the measurements.

(4) Refer to Runout Specifications chart.

(5) If the propeller shaft runout is out of specifica-
tion, remove the propeller shaft, index the shaft 180°,
and re-install the propeller shaft. Measure shaft
runout again.

(6) If the propeller shaft runout is now within
specifications, mark the shaft and yokes for proper
orientation.

(7) If the propeller shaft runout is not within spec-
ifications, verify that the runout of the transmission/
transfer case and axle are within specifications.
Correct as necessary and re-measure propeller shaft
runout.

(8) Replace the propeller shaft if the runout still
exceeds the limits.

RUNOUT SPECIFICATIONS

Front of Shaft
Center of Shaft
Rear of Shaft

note:

Measure front/rear runout approximately 3 inches (76
mm) from the weld seam at each end of the shaft
tube for tube lengths over 30 inches. For tube lengths
under 30 inches, the maximum allowed runout is
0.020 in. (0.50 mm) for the full length of the tube.

0.020 in. (0.50 mm)
0.025 in. (0.63 mm)
0.020 in. (0.50 mm)

STANDARD PROCEDURE

PROPELLER SHAFT ANGLE

(1) Place transmission in netural.

(2) Raise and support the vehicle at the axles as
level as possible.

(3) Remove any external bearing snap rings from
universal joint so protractor base sits flat.

(4) Rotate the shaft until transmission/transfer
case output yoke bearing is facing downward.

NOTE: Always make measurements from front to
rear and from the same side of the vehicle.

(5) Place Inclinometer 7663 (J-23498A) on yoke
bearing (A) parallel to the shaft (Fig. 4). Center bub-
ble in sight glass and record measurement.

NOTE: This measurement will give you the Output
Yoke Angle (A).

(6) Rotate propeller shaft 90 degrees and place
Inclinometer on yoke bearing parallel to the shaft
(Fig. 5). Center bubble in sight glass and record mea-
surement. This measurement can also be taken at
the rear end of the shaft.

J9216-13

Fig. 4 OUTPUT YOKE ANGLE (A)

1 - SLIP YOKE BEARING CAP
2 - INCLINOMETER

NOTE: This measurement will give you the Propel-
ler Shaft Angle (C).

J9216-9

Fig. 5 PROPELLER SHAFT ANGLE (C)

1 - SHAFT YOKE BEARING CAP
2 - INCLINOMETER

(7) Subtract smaller figure from larger (C minus
A) to obtain Transmission Output Operating Angle.

(8) Rotate propeller shaft 90 degrees and place
Inclinometer on pinion yoke bearing parallel to the
shaft (Fig. 6). Center bubble in sight glass and record
measurement.
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PROPELLER SHAFT (Continued)

NOTE: This measurement will give you the pinion (9) Subtract smaller figure from larger (C minus
shaft or Input Yoke Angle (B).

B) to obtain axle Input Operating Angle.

Refer to rules given below and the example in (Fig.
7) for additional information.

e Good cancellation of U-joint operating angles
(within 1°).

e Operating angles less than 3°.

o At least 1/2 of one degree continuous operating
(propeller shaft) angle.

19216-12

Fig. 6 INPUT YOKE ANGLE (B)

1 - PINION YOKE BEARING CAP
2 - INCLINOMETER

Horizontal Level

(A) Output Yoke = 3.0°  4.9° (B} Axle Input Yoke = 3.2°  4.9°
P or or

(C) Prop. Shaft = 4.9° -3.0° (C) Prop. Shaft = 4.9° .3.2°

Transmission Output 1.9° Axle Input 1.7°

Operating Angle

1-4.9° Angle (C)
2 - 3.2° Angle (B)
3 - Input Yoke

Operating Angle

Trans. Output Operating Angle 1.9°
Axle Input Operating Angle  -1.7°

Amount of U-Joint Cancellation 0.2°

19316-3
Fig. 7 UNIVERSAL JOINT ANGLE EXAMPLE

4 - 3.0° Angle (A)
5 - Output Yoke
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ADJUSTMENTS

The pinion angle of the front axle can be adjusted
by the use of adjustment cams in the lower suspen-
sion arms (Fig. 8). The primary function of the cams
is to adjust caster angle for alignment of the front
suspension. When using the cams to adjust pinion
angle, make sure that both cams are moved equally.
After pinion angle is adjusted, the front suspension
alignment should be checked to ensure that side-to-
side caster is with in acceptable range. Having the
correct pinion angle does have priority over having
the preferred caster angle.

A cam kit is available for the rear axle upper sus-
pension arms in order to provide adjustablity of the
pinion angle. Follow the procedures supplied with the
kit in order to ensure a safe installation.

SPECIFICATIONS
PROPELLER SHAFT

A WNBRE

Fig. 8 ADJUSTMENT CAM

- ADJUSTMENT CAM

- AXLE BRACKET

- BRACKET REINFORCEMENT
- LOWER SUSPENSION ARM

J9302-59

TORQUE SPECIFICATIONS

DESCRIPTION N-m Ft. Lbs. In. Lbs.

Front Shaft Front Yoke 19 14 )
Bolts

Front Shaft Rear Flange 27 20 )
Bolts

Rear Saft Rear Yoke Bolts 19 14 -

Rear Shaft Transfer Case 115 85 )

Flange Bolts
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SPECIAL TOOLS

INCLINOMETER 7663

PROPELLER SHAFT - FRONT
REMOVAL

(1) With vehicle in neutral positon vehicle on hoist.

(2) Remove skid plate if equipped to gain access to
the propeller shaft.

(3) Mark a line across the transfer case yoke, link
yoke and propeller shaft yoke for installation refer-
ence (Fig. 9).

J9316-2

Fig. 9 YOKE REFERENCE MARKS
1 - REFERENCE MARKS

(4) Remove U-joint strap bolts at the pinion shaft
yoke (Fig. 10).

(5) Remove transfer case yoke bolts.

(6) Push rear of propeller shaft forward to clear
transfer case yoke.

(7) Remove propeller shaft from vehicle.

INSTALLATION

(1) Install propeller shaft with reference marks
aligned.

(2) Loosely install bolts to hold universal joint to

transfer case yoke.

(3) Install U-joint strap bolts at the axle yoke and
tighten to 19 N-m (14 ft. Ibs.).

(4) Install universal joint to transfer case bolts and
tighten to 27 N-m (20 ft. Ibs.).

80a53482

Fig. 10 FRONT PROPELLER SHAFT

- FRONT AXLE

- BOOT

- PROPELLER SHAFT
- CV-JOINT

- TRANSFER CASE

- BOOT

- SLINGER

- CLAMP

- YOKE

OCO~NOUDWNPE

PROPELLER SHAFT - REAR
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Mark a line across the shaft and at each end of
the propeller shaft for installation reference.

(3) Remove U-joint strap bolts, at pinion shaft
yoke.

(4) Pry open clamp, holding dust boot to propeller
shaft yoke (Fig. 11).

@

VAA\\} \\ 80250351
Fig. 11 DUST BOOT CLAMP
1- SLINGER
2 - BOOT
3 - AWL
4 - TRANSFER CASE
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PROPELLER SHAFT - REAR (Continued)
(5) Slide slip yoke off of transmission/transfer case PROPELLER SHAFT - REAR

output shaft and remove propeller shaft (Fig. 12).

RUBICON
REMOVAL

(1) with vihicle in neutral, postion vehicle on
hoist.

(2) Mark reference lines across the pinion yoke,
transfer case flange and propeller shaft for installa-
tion reference.

(3) Remove transfer case flange bolts (Fig. 14) and
U-joint strap bolts at the pinion shaft yoke.

SO TEYIN

N

80a53498

Fig. 12 REAR PROPELLER SHAFT

- CLAMP

- YOKE

- PROPELLER SHAFT
- AXLE YOKE

- CLAMP

- OUTPUT SHAFT

- BOOT

INSTALLATION

(1) Slide slip yoke on transmission/transfer case
output shaft. Align installation reference marks at Fig. 14 TRANSFER CASE FLANGE
axle yoke and install propeller shaft. 1 - REAR PROPELLER SHAFT

(2) Install U-joint strap bolts at axle yoke and g:?g;ﬁgggg%k@;*éw\l%
tighten to 19 N-m (14 ft. Ibs.).

(3) Tighten clamp with Clamp Tool C-4975A to
hold dust boot to propeller shaft yoke (Fig. 13).

~NOoO O~ WNE

80f9d389

(4) Remove propeller shaft from vehicle.

80a50357

Fig. 13 CRIMPING DUST BOOT CLAMP

- CLAMP TOOL
- SLINGER

- BOOT

- CLAMP

A WN P
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PROPELLER SHAFT - REAR RUBICON (Continued)

INSTALLATION

(1) Align installation reference marks at the pinion
yoke, transfer case flange and propeller shaft.

(2) Install U-joint strap and tighten bolts to 19
N-m (14 ft. Ibs.).

(3) Install transfer case flange bolts (Fig. 15) and
tighten to 115 N-m (85 ft. Ibs.).

80f9d392

Fig. 15 TRANSFER CASE FLANGE BOLTS

1 - REAR PROPELLER SHAFT
2 - TRANSFER CASE FLANGE

SINGLE CARDAN UNIVERSAL
JOINTS

DISASSEMBLY

NOTE: Individual components of cardan universal
joints are not serviceable, they must be replaced as
an assembly.

(1) Tap the outside of the bearing cap assembly
with a drift to loosen the snap rings.

(2) Remove snap rings from both sides of yoke
(Fig. 16).

(3) Position a socket with a inside diameter large
enough to receive the bearing cap beneath the yoke
on the press.

(4) Position yoke with the grease fitting if
equipped, pointing up.

(5) Place another socket with an outside diameter
smaller than bearing cap on the upper bearing cap
and press the lower cap through the yoke (Fig. 17).

(6) Pull bearing cap of the yoke.

NOTE: If bearing cap will not come out, tap the
yoke ear near the bearing cap to dislodge the cap.

J9316-19

Fig. 16 YOKE SNAP RING
1 - SNAP RING

1931621

Fig. 17 PRESS OUT BEARING CAP

1 - PRESS
2 - SOCKET
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(7) Turn yoke over and straighten the cross in the
open hole. Then carefully press the end of the cross
until the other bearing cap can be removed (Fig. 18).

)

J9316-22
Fig. 19 U-JOINT CROSS
1- CROSS
2 - YOKE
80a9539¢
Fig. 18 PRESS OUT BEARING CAP

1 - CROSS
2 - BEARING CAP
ASSEMBLY
CAUTION: Keep cross and bearing cap straight dur-
ing installation. Failure to heed caution may result
in damage.

(1) Apply extreme pressure (EP) N.L.G.l. Grade 1
or 2 grease to inside of yoke bores.

(2) Position cross in the yoke with lube fitting if -
equipped, pointing up (Fig. 19).

(3) Place a bearing cap over the trunnion and
align cap with yoke bore (Fig. 20).

(4) Press bearing cap into the yoke bore enough to
clear snap ring groove.

(5) Install a snap ring.

(6) Repeat Step 3 and Step 4 to install the other 8095390
bearing cap. Fig. 20 BEARING AND CROSS
NOTE: If joint is stiff or binding, strike the yoke with 1 - BEARING CAP

2 - TRUNNION

a soft hammer to seat the needle bearings.

(7) Add grease to lube fitting, if equipped.
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DOUBLE CARDAN UNIVERSAL
JOINTS

DISASSEMBLY

NOTE: Individual components of cardan universal
joints are not serviceable they must be replaced as
an assembly.

(1) Mark propeller shaft yoke and link yoke for
assembly reference.

(2) Tap the outside of the bearing cap assembly
with drift to loosen snap rings.

(3) Remove all bearing cap snap rings (Fig. 21).

193166

Fig. 22 PRESS OUT BEARING

J9316-5

Fig. 21 SNAP RINGS

(4) Remove any grease fittings if equipped.

(5) Position a socket on the press with an inside
diameter large enough to receive the bearing cap
under the link yoke.

(6) Place another socket with an outside diameter
smaller than the bearing cap on the upper bearing
cap. Fig. 23 REMOVE BEARING FROM YOKE

(7) Press one bearing cap from the outboard side of
the link yoke enough to grasp the cap with vise jaws
(Fig. 22).

(8) Grasp protruding bearing cap with vise jaws
and tap link yoke with a mallet and drift to remove
bearing cap (Fig. 23).

J9316-7
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(9) Flip assembly and repeat Step 5, Step 6, Step 7 (3) Place a bearing cap over the trunnion and
and Step 8 to remove the opposite bearing cap. align cap with the yoke bore (Fig. 26).

(10) Remove cross centering kit assembly and
spring (Fig. 24).

J9316-10

J9316-8 Fig. 26 INSTALL BEARING CAP

Fig. 24 CENTERING KIT (4) Press bearing cap into the yoke bore enough to
(11) Press remaining bearing caps out the other  clear snap ring groove (Fig. 27).
end of the link yoke, as described above to complete (5) Install a snap ring.
the disassembly.

ASSEMBLY

CAUTION: Alignment marks on link yoke and pro-
peller shaft yoke must be aligned during assem-
bled. Keep needle bearings upright in the bearing
cap. Failure to heed caution may result in damage.

(1) Apply extreme pressure (EP) N.L.G.I. Grade 1
or 2 grease to inside of yoke bores.
(2) Fit a cross into propeller shaft yoke (Fig. 25).

-

J9316-11
Fig. 27 PRESS BEARING CAP

193169
Fig. 25 INSTALL CROSS IN YOKE
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DOUBLE CARDAN UNIVERSAL JOINTS (Continued)

(6) Flip propeller shaft yoke and install other bear-
ing cap onto the opposite trunnion and install a snap
ring (Fig. 28).

J9316-12

Fig. 28 PRESS BEARING CAP

(7) Fit link yoke onto the remaining trunnions and
press both bearing caps into place and install snap
rings (Fig. 29).

J9316-13

Fig. 29 INSTALL LINK YOKE

(8) Install centering kit assembly inside the link
yoke (Fig. 30).

NOTE: Making sure the spring is properly posi-
tioned.

N

J9316-14

Fig. 30 CENTERING KIT

(9) Place two bearing caps on opposite trunnions of
the remaining cross. Fit open trunnions into the link
yoke bores and the bearing caps into the centering
kit (Fig. 31).

J9316-15

Fig. 31 REMAINING CROSS
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(10) Press remaining two bearing caps into place
and install snap rings (Fig. 32).

J9316-16

Fig. 32 PRESS BEARING CAP

(11) Tap snap rings to seat them into the grooves
(Fig. 33).

J9316-17

Fig. 33 SEAT SNAP RINGS

(12) Flexing joint beyond center, the joint should
snap over-center in both directions if assembled cor-
rectly (Fig. 34).

Fig. 34 VERIFY ASSEMBLY

19316-18
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FRONT AXLE - 181FBI
DIAGNOSIS AND TESTING

GEAR NOISE

Axle gear noise can be caused by insufficient lubri-
cant, incorrect backlash, tooth contact, worn/damaged
gears or the carrier housing not having the proper
offset and squareness.

Gear noise usually happens at a specific speed
range. The noise can also occur during a specific type
of driving condition. These conditions are accelera-
tion, deceleration, coast, or constant load.

When road testing, first warm-up the axle fluid by
driving the vehicle at least 5 miles and then acceler-
ate the vehicle to the speed range where the noise is
the greatest. Shift out-of-gear and coast through the
peak-noise range. If the noise stops or changes
greatly:

e Check for insufficient lubricant.

¢ Incorrect ring gear backlash.

e Gear damage.

Differential side gears and pinions can be checked
by turning the vehicle. They usually do not cause
noise during straight-ahead driving when the gears
are unloaded. The side gears are loaded during vehi-
cle turns. A worn pinion mate shaft can also cause a
snapping or a knocking noise.

FRONT AXLE - 181FBI 3 - 15
page
INSTALLATION .. .. 35
COLLAPSIBLE SPACER
REMOVAL ... 37
INSTALLATION . ... 37
DIFFERENTIAL COVER
REMOVAL . ... . . 38
INSTALLATION . ... e 38
DIFFERENTIAL
REMOVAL ... 39
DISASSEMBLY ... ... . 40
ASSEMBLY ... 41
INSTALLATION . ... 41
DIFFERENTIAL CASE BEARINGS
REMOVAL . ... . 43
INSTALLATION . ... . 43
PINION GEAR/RING GEAR
REMOVAL .. ... . 44
INSTALLATION . ... 46

BEARING NOISE

The axle shaft, differential and pinion bearings can
all produce noise when worn or damaged. Bearing
noise can be either a whining, or a growling sound.

Pinion bearings have a constant-pitch noise. This
noise changes only with vehicle speed. Pinion bearing
noise will be higher pitched because it rotates at a
faster rate. Drive the vehicle and load the differen-
tial. If bearing noise occurs, the rear pinion bearing
is the source of the noise. If the bearing noise is
heard during a coast, the front pinion bearing is the
source.

Worn or damaged differential bearings usually pro-
duce a low pitch noise. Differential bearing noise is
similar to pinion bearing noise. The pitch of differen-
tial bearing noise is also constant and varies only
with vehicle speed.

Axle shaft bearings produce noise and vibration
when worn or damaged. The noise generally changes
when the bearings are loaded. Road test the vehicle.
Turn the vehicle sharply to the left and to the right.
This will load the bearings and change the noise
level. Where axle bearing damage is slight, the noise
is usually not noticeable at speeds above 30 mph.
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LOW SPEED KNOCK

Low speed knock is generally caused by a worn
U-joint or by worn side-gear thrust washers. A worn
pinion shaft bore will also cause low speed knock.

VIBRATION

Vibration at the rear of the vehicle is usually
caused by:

e Damaged drive shaft.

Missing drive shaft balance weight(s).
Worn or out of balance wheels.

Loose wheel lug nuts.

Worn U-joint(s).

Loose/broken springs.

Damaged axle shaft bearing(s).

Loose pinion gear nut.

Excessive pinion yoke run out.

Bent axle shaft(s).

Check for loose or damaged front end components
or engine/transmission mounts. These components
can contribute to what appears to be a rear end
vibration. Do not overlook engine accessories, brack-
ets and drive belts.

All driveline components should be examined
before starting any repair.

DRIVELINE SNAP

A snap or clunk noise when the vehicle is shifted
into gear (or the clutch engaged) can be caused by:

e High engine idle speed.

Transmission shift operation.

Loose engine/transmission/transfer case mounts.
Worn U-joints.

Loose spring mounts.

Loose pinion gear nut and yoke.

Excessive ring gear backlash.

Excessive side gear to case clearance.

The source of a snap or a clunk noise can be deter-
mined with the assistance of a helper. Raise the vehi-
cle on a hoist with the wheels free to rotate. Instruct
the helper to shift the transmission into gear. Listen
for the noise, a mechanics stethoscope is helpful in
isolating the source of a noise.

DIAGNOSTIC CHART

Condition

Possible Causes

Correction

Wheel Noise 1. Wheel loose.

2. Faulty, brinelled wheel bearing.

1. Tighten loose nuts.

2. Replace bearing.

Axle Shaft Noise

=

w

gear bearings.

surfaces.

. Misaligned axle tube.
2. Bent or sprung axle shaft.

. End-play in pinion bearings.

4. Excessive gear backlash
between the ring gear and pinion.

5. Improper adjustment of pinion

6. Loose pinion yoke nut.
7. Scuffed gear tooth contact

1. Inspect axle tube alignment.
Correct as necessary.

2. Inspect and correct as necessary.

3. Refer to pinion pre-load
information and correct as
necessary.

4. Check adjustment of the ring
gear and pinion backlash. Correct
as necessary.

5. Adjust the pinion bearings
pre-load.

6. Tighten the pinion yoke nut.

7. Inspect and replace as
necessary.




TJ

FRONT AXLE - 181FBI 3 -17

FRONT AXLE - 181FBI (Continued)

Condition

Possible Causes

Correction

Axle Shaft Broke

1. Misaligned axle tube.

2 Vehicle overloaded.
3. Erratic clutch operation.

4. Grabbing clutch.

1. Replace the broken shaft after
correcting tube mis-alignment.

2. Replace broken shaft and avoid
excessive weight on vehicle.

3. Replace broken shaft and avoid
or correct erratic clutch operation.

4. Replace broken shaft and inspect
and repair clutch as necessary.

Differential Cracked

1. Improper adjustment of the
differential bearings.

2. Excessive ring gear backlash.

3. Vehicle overloaded.

4. Erratic clutch operation.

1. Replace case and inspect gears
and bearings for further damage.
Set differential bearing pre-load

properly.

2. Replace case and inspect gears
and bearings for further damage.
Set ring gear backlash properly.

3. Replace case and inspect gears
and bearings for further damage.
Avoid excessive vehicle weight.

4. Replace case and inspect gears
and bearings for further damage.
Avoid erratic use of clutch.

Differential Gears Scored

1. Insufficient lubrication.

2. Improper grade of lubricant.

3. Excessive spinning of one
wheel/tire.

1. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

2. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

3. Replace scored gears. Inspect all
gears, pinion bores, and shaft for
damage. Service as necessary.

Loss Of Lubricant

1. Lubricant level too high.

. Worn axle shaft seals.

. Cracked differential housing.
. Worn pinion seal.

. Worn/scored yoke.

o OB~ WN

. Axle cover not properly sealed.

1. Drain lubricant to the correct
level.

2. Replace seals.
. Repair as necessary.

. Replace yoke and seal.

. Remove, clean, and re-seal
cover.

3
4. Replace seal.
5
6

Axle Overheating

. Lubricant level low.

N

. Improper grade of lubricant.

3. Bearing pre-loads too high.
4. Insufficient ring gear backlash.

1. Fill differential to correct level.

2. Fill differential with the correct
fluid type and quantity.

3. Re-adjust bearing pre-loads.
4. Re-adjust ring gear backlash.




3-18 FRONT AXLE - 181FBI

TJ

FRONT AXLE - 181FBI (Continued)

Condition

Possible Causes

Correction

Gear Teeth Broke

1. Overloading.

2. Erratic clutch operation.

3. Ice-spotted pavement.

4. Improper adjustments.

1. Replace gears. Examine other
gears and bearings for possible
damage.

2. Replace gears and examine the
remaining parts for damage. Avoid
erratic clutch operation.

3. Replace gears and examine
remaining parts for damage.

4. Replace gears and examine
remaining parts for damage. Ensure
ring gear backlash is correct.

Axle Noise

1. Insufficient lubricant.

2. Improper ring gear and pinion
adjustment.

3. Unmatched ring gear and pinion.
4. Worn teeth on ring gear and/or
pinion.

5. Loose pinion bearings.

6. Loose differential bearings.

7. Mis-aligned or sprung ring geatr.

8. Loose differential bearing cap
bolts.

9. Housing not machined properly.

1. Fill differential with the correct
fluid type and quantity.

2. Check ring gear and pinion
contact pattern.

3. Replace gears with a matched
ring gear and pinion.

4. Replace ring gear and pinion.

5. Adjust pinion bearing pre-load.

6. Adjust differential bearing
pre-load.

7. Measure ring gear run-out.
Replace components as necessary.

8. Inspect differential components
and replace as necessary. Ensure
that the bearing caps are torqued
tot he proper specification.

9. Replace housing.
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REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Position a lift under the axle and secure to the
axle.

(3) Remove brake components.

(4) Remove vent hose from axle shaft tube.

(5) Remove propeller shaft.

(6) Remove stabilizer bar links at the axle (Fig. 1).

80a1380f

Fig. 1 STABILIZER BAR

- RETAINER

- STABILIZER BAR
- LINK

- BUSHING

A WN P

(7) Remove shock absorbers from axle brackets
(Fig. 2).

(8) Remove track bar from axle bracket (Fig. 3).

(9) Remove tie rod and drag link from steering
knuckle.

(10) Remove steering damper from axle bracket.

(11) Remove upper and lower suspension arms
from axle brackets.

(12) Lower lift enough to remove the axle. The coil
springs will drop with the axle.

(13) Remove coil springs from the axle.

INSTALLATION

CAUTION: The weight of the vehicle must be sup-
ported by the springs before suspension arms and
track bar fasteners can be tightened. Failure to
heed caution may result in damage.

@ ' 80632206

Fig. 2 COIL SPRING & SHOCK ABSORBER

- RETAINER

- GROMMET

- SHOCK

- FRONT AXLE

A WN P

80632205

Fig. 3 TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - FRONT AXLE

(1) Install springs and retainers and tighten
retainer bolts to 21 N-m (16 ft. Ibs.).

(2) Position axle under vehicle and align it with
the spring pads.
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(3) Install upper and lower suspension arms in the
axle brackets and loosely install bolts and nuts (Fig.
4).

80a13812

Fig. 4 UPPER & LOWER SUSPENSION ARMS

1 - UPPER SUSPENSION ARM
2 - FRONT AXLE
3 - LOWER SUSPENSION ARM

(4) Connect the vent hose to the axle shaft tube.
(5) Install track bar to the axle bracket and loosely
install bolt (Fig. 5).

80632205

Fig. 5 TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - FRONT AXLE

(6) Install shock absorbers and tighten the bolts
(Fig. 6) to torque specification.

@ ' 80632206

Fig. 6 COIL SPRING & SHOCK ABSORBER

- RETAINER

- GROMMET

- SHOCK

- FRONT AXLE

A WN P

(7) Install stabilizer bar links to the axle brackets
and tighten nuts (Fig. 7) to torque specification.

80a1380f

Fig. 7 STABILIZER BAR

- RETAINER

- STABILIZER BAR
- LINK

- BUSHING

A WNPRE
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(8) Install drag link and tie rod and tighten nut to
torque specification

(9) Install steering damper to the axle bracket and
tighten nut to torque specification.

(10) Install brake components.

(11) Install propeller shaft.

(12) Remove lift from the axle and lower vehicle.

(13) Tighten upper and lower control arm nuts to
torque specification.

(14) Tighten track bar bolt at the axle bracket to
torque specification.

(15) Check the front wheel alignment.

ADJUSTMENTS

Ring and pinion gears are supplied as matched
sets only. The identifying numbers for the ring and
pinion gear are etched/marked onto each gear (Fig.
8). A plus (+) number, minus (=) number or zero (0) is
etched/marked on the pinion gear. This number is
the amount (in thousandths of an inch) the depth
varies from the standard depth setting of a pinion
etched/marked with a (0). The standard setting from
the center line of the ring gear to the back face of the
pinion is 92.08 mm (3.625 in.). The standard depth
provides the best gear tooth contact pattern.

J9003-100

Fig. 8 PINION GEAR ID NUMBERS

1 - PRODUCTION NUMBERS
2 - PINION GEAR DEPTH VARIANCE
3 - GEAR MATCHING NUMBER

Compensation for pinion depth variance is
achieved with a select shim/oil slinger. The shims are
placed between the rear pinion bearing and the pin-
ion gear head (Fig. 9).

@ @g/

Fig. 9 SHIM LOCATIONS

1 - PINION GEAR DEPTH SHIM/OIL SLINGER
2 - DIFFERENTIAL BEARING SHIM

80c07134

If a new gear set is being installed, note the depth
variance etched into both the original and replace-
ment pinion. Add or subtract this number from the
thickness of the original depth shim/oil slinger to
compensate for the difference in the depth variances.
Refer to the Pinion Gear Depth Variance chart.

Note where Old and New Pinion Marking columns
intersect. Intersecting figure represents plus or
minus the amount needed.

Note the etched number on the face of the pinion
gear head (-1, -2, 0, +1, +2, etc.). The numbers rep-
resent thousands of an inch deviation from the stan-
dard. If the number is negative, add that value to the
required thickness of the depth shims. If the number
is positive, subtract that value from the thickness of
the depth shim. If the number is 0 no change is nec-
essary.
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PINION GEAR DEPTH VARIANCE
Original Pinion Replacement Pinion Gear Depth Variance
Gear Depth
Variance —4 -3 -2 -1 0 +1 +2 +3 +4

+4 +0.008 | +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0
+3 +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001
+2 +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002
+1 +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003
0 +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004
-1 +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 | —0.004 | —0.005
-2 +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006
-3 +0.001 0 —0.001 | —0.002 [ —0.003 | —0.004 | —0.005 [ —0.006 | —0.007
—4 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006 | —0.007 | —0.008

PINION DEPTH MEASUREMENT AND ADJUSTMENT (1) Assemble Pinion Height Block 6739, Pinion
Measurements are taken with pinion bearing cups Block 6733 and rear pinion bearing onto Screw 6741

and pinion bearings installed in the housing. Take  (Fig. 10).

measurements with Pinion Gauge Set and Dial Indi- (2) Insert assembled height gauge components,

cator C-3339 (Fig. 10).

Fig. 10 PINION GEAR DEPTH GAUGE TOOLS

- DIAL INDICATOR
- ARBOR

- CONE

- SCREW

- PINION BLOCK

- SCOOTER BLOCK
- ARBOR DISC

O~NO O~ WNPE

- PINION HEIGHT BLOCK

rear bearing and screw into the housing through pin-
ion bearing cups (Fig. 11).

(3) Install front pinion bearing and Cone-nut 6740
hand tight.

®

\@

19403-39

Fig. 11 PINION HEIGHT BLOCK

J9403-45

1 - PINION BLOCK
2 - PINION HEIGHT BLOCK
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(4) Place Arbor Disc 6732 on Arbor D-115-3 in posi-
tion in axle housing side bearing cradles (Fig. 12).
Install differential bearing caps on arbor discs and
tighten cap bolts to 41 N-m (30 ft. Ibs.).

NOTE: Arbor Discs 6732 has different step diame-
ters to fit other axles. Choose proper step for axle
being serviced.

J9403-37

Fig. 12 GAUGE TOOLS IN HOUSING

- ARBOR DISC

- PINION BLOCK

- ARBOR

- PINION HEIGHT BLOCK

A WN P

(5) Assemble Dial Indicator C-3339 into Scooter
Block D-115-2 and secure set screw.

(6) Position Scooter Block/Dial Indicator flush on
the pinion height block. Hold scooter block and zero
the dial indicator.

(7) Slowly slide the scooter block across the pinion
height block over to the arbor (Fig. 13). Move the
scooter block till the dial indicator probe crests the
arbor and record the highest reading.

(8) Select a shim/oil baffle equal to the dial indica-
tor reading plus the pinion depth variance number
etched in the face of the pinion (Fig. 8). For example,
if the depth variance is -2, add +0.002 in. to the dial
indicator reading.

DIFFERENTIAL SIDE BEARING PRELOAD AND
GEAR BACKLASH

Differential side bearing preload and gear backlash
is achieved by selective shims positioned behind the
differential side bearing cones. The proper shim
thickness can be determined using slip-fit Dummy
Bearings D-348 in place of the differential side bear-
ings and a Dial Indicator C-3339. Before proceeding
with the differential bearing preload and gear back-
lash measurements, measure the pinion gear depth
and prepare the pinion for installation. Establishing
proper pinion gear depth is essential to establishing
gear backlash and tooth contact patterns. After the

Fig. 13 PINION DEPTH MEASUREMENT

1-ARBOR
2 - SCOOTER BLOCK
3 - DIAL INDICATOR

overall shim thickness to take up differential side
play is measured, the pinion is installed, and the
gear backlash shim thickness is measured. The over-
all shim thickness is the total of the dial indicator
reading and the preload specification added together.
The gear backlash measurement determines the
thickness of the shim used on the ring gear side of
the differential case. Subtract the gear backlash shim
thickness from the total overall shim thickness and
select that amount for the pinion gear side of the dif-
ferential (Fig. 14). Differential shim measurements
are performed with spreader W-129-B removed.

Fig. 14 SHIM LOCATIONS

1 - PINION GEAR DEPTH SHIM/OIL SLINGER
2 - DIFFERENTIAL BEARING SHIM

80c07134
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PRELOAD SHIM SELECTION

NOTE: It is difficult to salvage the differential side
bearings during the removal procedure. Install
replacement bearings if necessary.

(1) Remove differential side bearings from differ-
ential case.

(2) Remove factory installed shims from differen-
tial case.

(3) Install ring gear on differential
tighten bolts to specification.

(4) Install dummy side bearings D-348 on differen-
tial case.

(5) Install differential case in the housing.

(6) Install marked bearing caps in their correct
positions. Install and snug the bolts (Fig. 15).

case and

80a534d1

Fig. 15 BEARING CAP BOLTS

1 - BEARING CAP
2 - DIFFERENTIAL HOUSING
3 - DIFFERENTIAL CASE

(7) With a dead-blow hammer, seat the differential
dummy bearings to each side of the housing (Fig. 16)
and (Fig. 17).

(8) Thread Pilot Stud C-3288-B into rear cover bolt
hole below ring gear (Fig. 18).

(9) Attach the Dial Indicator C-3339 to pilot stud.
Position the dial indicator plunger on a flat surface
between the ring gear bolt heads (Fig. 18).

(10) Push and hold differential case to pinion gear
side of the housing and zero dial indicator (Fig. 19).

(11) Push and hold differential case to ring gear
side of the housing and record the dial indicator
reading (Fig. 20).

(12) Add 0.008 in. (0.2 mm) to the zero end play
total. This new total represents the thickness of
shims to compress or preload the new bearings when
the differential is installed.

(13) Rotate dial indicator out of the way on the
pilot stud.

80a534d2

Fig. 16 SEAT DUMMY BEARINGS PINION SIDE

- MALLET
- DIFFERENTIAL HOUSING
- DIFFERENTIAL CASE

WN -

80a534d3

Fig. 17 SEAT DUMMY BEARING RING GEAR SIDE

1 - DIFFERENTIAL HOUSING
2 - MALLET
3 - DIFFERENTIAL CASE

(14) Remove differential case and dummy bearings
from the housing.

(15) Install the pinion gear in the housing. Install
the pinion yoke and establish the correct pinion
rotating torque.

(16) Install differential case and dummy bearings
D-348 in the housing (without shims), install bearing
caps and tighten bolts snug.

(17) Seat ring gear side dummy bearing (Fig. 17).
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Fig. 20 READ DIAL INDICATOR
1 - READ DIAL INDICATOR
2 - DIFFERENTIAL CASE TO RING GEAR SIDE
3 - DIFFERENTIAL HOUSING
80a7e2cf (19) Push and hold differential case toward pinion

. gear and zero the dial indicator (Fig. 21).
Fig. 18 DIFFERENTIAL SIDE PLAY MEASUREMENT

1 - DIFFERENTIAL CASE

2 - DIFFERENTIAL HOUSING
3 - PILOT STUD

4 - DIAL INDICATOR

80a534d7

Fig. 21 ZERO DIAL INDICATOR

- ZERO DIAL INDICATOR FACE

- FORCE DIFFERENTIAL CASE TO PINION GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

80a7e2fe

OB WNEF

Fig. 19 DIAL INDICATOR LOCATION

- FORCE DIFFERENTIAL CASE TO PINION GEAR SIDE
- PILOT STUD

- DIAL INDICATOR

- ZERO DIAL INDICATOR FACE

A WN PR

(18) Position the dial indicator plunger on a flat
surface between the ring gear bolt heads (Fig. 18).
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(20) Push and hold differential case to ring gear
side of the housing and record dial indicator reading
(Fig. 22).

80a534d8

Fig. 22 DIFFERENTIAL CASE RING GEAR SIDE

- READ DIAL INDICATOR

- FORCE DIFFERENTIAL CASE TO RING GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

abhwWwNE

(21) Subtract 0.05 mm (0.002 in.) from the dial
indicator reading to compensate for backlash between
ring and pinion gears. This total is the thickness
shim required to achieve proper backlash.

(22) Subtract the backlash shim thickness from
the total preload shim thickness. The remainder is
the shim thickness required on the pinion side of the
housing.

(23) Rotate dial indicator out of the way on pilot
stud.

(24) Remove differential case and dummy bearings
from the housing.

(25) Install the selected shims onto the differential
case hubs.

(26) Install side bearings and cups on differential
case.

(27) Install spreader W-129-B and adaters from
Adapter Set 6987, onto housing. Spread the housing
to receive differential case.

(28) Install differential case into the housing.

(29) Remove spreader from the housing.

(30) Install bearing caps and tighten bolts to 61
N-m (45 ft. Ibs.).

(31) Rotate the differential case several times to
seat the side bearings.

(32) Position the indicator plunger against a ring
gear tooth (Fig. 23).

(33) Push and hold ring gear upward while not
allowing the pinion gear to rotate.

(34) Zero dial indicator face to pointer.

(35) Push and hold ring gear downward while not
allowing the pinion gear to rotate. Dial indicator
reading should be between 0.12 mm - 0.20 mm (0.005
in. - 0.008 in.). If backlash is not within specifications
transfer the necessary amount of shim thickness
from one side of the housing to the other (Fig. 24).

(36) Verify differential case and ring gear runout
by measuring ring to pinion gear backlash at eight
locations around the ring gear. Readings should not
vary more than 0.05 mm (0.002 in.). If readings vary
more than specified, the ring gear or the differential
case is defective.

After the proper backlash is achieved, perform
Gear Contact Pattern procedure.

Fig. 23 RING GEAR BACKLASH MEASUREMENT
1 - DIAL INDICATOR

FOR MORE BACKLASH

DECREASE SHIM INCREASE SHIM
THIS SIDE FOR —— O THIS SIDE FOR
MORE BACKLASH MORE BACKLASH

o

N N =
® ) P
T NC i% | =
N IR
7 le ST
INCREASE SHIM  \} ¥ ‘ DECREASE SHIM
THIS SIDE FOR 2]t : THIS SIDE FOR
LESS BACKLASH L o LESS BACKLASH
—————— FOR LESS BACKLASH
J9302-28

Fig. 24 BACKLASH SHIM
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GEAR CONTACT PATTERN

The ring gear and pinion teeth contact patterns
will show if the pinion depth is correct in the hous-
ing. It will also show if the ring gear backlash has
been adjusted correctly. The backlash can be adjusted
within specifications to achieve desired tooth contact
patterns.

The TOP LAND of the gear tooth is the top surface
of the tooth. The PROFILE of the gear tooth is the
depth of the tooth. The TOE of the gear is the por-
tion of the tooth surface at the end towards the cen-
ter. The HEEL of the gear is the portion of the tooth
at the outer-end. The ROOT of the gear tooth is the
lowest portion of the tooth (Fig. 25).

NOTE: If the PROFILE across the tooth is the same
it is a 3 Axis cut gear. If the PROFILE across the
tooth is tapered it is a 2 Axis cut gear.

(1) Apply a thin coat of hydrated ferric oxide or equiva-
lent to the drive and coast side of the ring gear teeth.

(2) Wrap, twist and hold a shop towel around the pinion
yoke to increase the turning resistance of the pinion. This
will provide a more distinct contact pattern.

(3) With a boxed end wrench on the ring gear bolt,
rotate the differential case one complete revolution in
both directions while a load is being applied from
shop towel.

810630a0

Fig. 25 GEAR DESCRIPTION

- TOP LAND
- PROFILE
- TOE

- HEEL

- ROOT

OB WNPEF

The areas on the ring gear teeth with the greatest
degree of contact against the pinion teeth will
squeeze the compound to the areas with the least
amount of contact. Note and compare patterns on the
ring gear teeth to Gear Tooth Contact Patterns chart
(Fig. 26) and (Fig. 27) and adjust pinion depth and
gear backlash as necessary.

the top of the tooth.

clearance between the pattern and
the top of the tooth.

DRIVE SIDE COAST SIDE
HEEL TOE CONDITION TOE HEEL CONDITION ACTION REQUIRED
. | Desirable pattern. The drive Desirable pattern. The coast None
\ ¥} | pattern should be centered on the pattern should be centered on the
S tooth. There should be some tooth, but may be slightly toward the
Y clearance between the pattern and toe. There should be some

Top heel contact

Top toe contact

Backlash correct. Thicker

pinion position shim required.

Root toe contact

Root heel contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top heel contact

Pinion position shim correct.
Decrease backlash.

Root toe contact

LRRIRY
) o] o]

Root toe contact

Pinion position shim correct.
Increase backlash.

Fig. 26 PATTERN INTERPRETATION (GEAR CUT 2 AXIS)

8106312d
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DRIVE SIDE

CONDITION

COAST SIDE
TOE HEEL

CONDITION

ACTION REQUIRED

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the
tooth, but may be slightly toward the
toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top toe contact

Top heel contact

Backlash correct. Thicker

pinion position shim required.

Root heel contact

Root toe contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top toe contact

Pinion position shim correct.
Decrease backlash.

] ] ] ] 0]

Root toe contact

) o] o]

Root heel contact

Pinion position shim correct.
Increase backlash.

Fig. 27 PATTERN INTERPRETATION (GEAR CUT 3 AXIS)

DIFFERENTIAL BEARING PRELOAD CHECK
The final check on the differential assembly before
installing the axles is torque to rotate pinion and dif-
ferential combined. This will verify the correct differ-
ential bearing preload.
Torque to rotate the differential and pinion should
be the torque to rotate the pinion plus 0.79-1.24 N-m

(7-11 in. Ibs.).

8106361d
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SPECIFICATIONS

FRONT AXLE
AXLE SPECIFICATIONS
DESCRIPTION SPECIFICATION
Axle Ratio 3.07, 3.73, 4.10, 4.56
Ring Gear Backlash 0.12-0.20 mm (0.005-0.008 in.)
Pinion Bearing Preload - Original Bearings 1.13-2.26 N-m (10-20 in. Ibs.)
Pinion Bearing Preload - New Bearings 2-3.4 N-m (15-30 in. Ibs.)
TORQUE SPECIFICATIONS
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Fill Hole Plug 34 25 -
Differential Cover Bolts 41 30 -
Bearing Cap Bolts 61 45 -
Ring Gear Bolts 108 80 -
Pinion Bearing Nut Min - 217 - 678 160 - 500 i
Max
Axle Nut 237 175 -
Hub Bearing Bolts 102 75 -

SPECIAL TOOLS

(@@
/] /

WRENCH C-3281
PULLER C-293-PA

@ PILOT STUD C-3288-B

ADAPTER C-293-39
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FRONT AXLE - 181FBI (Continued)

DIAL INDICATOR C-3339 PULLER C-452

OIS

INSTALLER C-3716-A
INSTALLER D-130

INSTALLER C-3972-A INSTALLER D-146

-

\\

\

DUMMY BEARINGS D-348

I
\

REMOVER C-4345
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FRONT AXLE - 181FBI (Continued)

PLUG SP-3289

INSTALLER W-162-D

;
9,

INSTALLER W-262

DII53

6733 6734 6735 €740

PINION DEPTH SET 6774

S

TURNBUCKLE 6797

T

SPANNER WRENCH 6958

lt

1-1/8 HEX TURNBUCKLE 1-1/4 HEX TURNBUCKLE

ADAPTER KIT 6987B

%

CUP 8109

INSTALLER DISCS 8110
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AXLE SHAFTS (5) Remove hub bearing from steering knuckle.
(6) Remove axle shaft assembly (Fig. 29) from axle
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove brake components.

(3) Remove cotter pin, nut retainer and axle hub nut.

(4) Remove hub bearing bolts (Fig. 28).

1%

80a7ae9c

Fig. 29 HUB BEARING AND AXLE ASSEMBLY

1-AXLE

2 - KNUCKLE

3 - HUB BEARING
4 - AXLE SHAFT

@ 80a7aebb

Fig. 28 HUB BEARING BOLTS

1 - AXLE SHAFT
2 - AXLE

3 - KNUCKLE

4 - HUB BEARING

(7) Remove brake rotor shield from the hub bear-
ing or knuckle.

/. e
(9
“V v!

O,
@ J9302-43

Fig. 30 HUB BEARING & KNUCKLE

1 - BRAKE SHIELD 6 - HUB AND BEARING ASSEMBLY
2 - WASHER 7 - STEERING KNUCKLE

3 - RETAINER 8 - BOLT

4 - COTTER PIN 9 - TONE WHEEL (ABS)

5-NUT
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AXLE SHAFTS (Continued)

INSTALLATION

(1) Clean axle shaft and apply a thin film of
Mopar Wheel Bearing Grease or equivalent to the
shaft splines, seal contact surface and hub bore.

(2) Install brake rotor shield on knuckle.

(3) Install axle shaft into differential side gears.

(4) Install hub bearing and tighten bolts to 102
N-m (75 ft. Ibs.).

(5) Install axle washer and nut. Tighten nut to 237
N-m (175 ft. Ibs.) and install nut retainer and cotter
pin (Fig. 30).

(6) Install brake components.

AXLE SHAFT SEALS
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.
(2) Remove axle shafts (Fig. 31).

80a7ae9c

Fig. 31 HUB BEARING AND AXLE ASSEMBLY

1 - AXLE

2 - KNUCKLE

3 - HUB BEARING
4 - AXLE SHAFT

(3) Remove differential assembly (Fig. 32).
(4) Remove inner axle shaft seals with a pry bar.

@ >
(¢ 4)

=4 O
IS N
N
pd
®
/(Q (8] /,ﬁ—\“ 80a534c8

Fig. 32 DIFFERENTIAL CASE

1 - AXLE HOUSING
2 - DIFFERENTIAL CASE
3 - BEARING CUPS

INSTALLATION

(1) Remove any sealer remaining from original
seals.

(2) Install oil seals with Discs 8110 and Turn-
buckle 6797 (Fig. 33). Tighten tool until disc bottoms
in housing.

80a7e2aa

Fig. 33 AXLE SEAL INSTALLATION

1 - TURNBUCKLE
2 - DISCS

(3) Install differential and axle shafts.
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SINGLE CARDAN UNIVERSAL (3) Place a socket (receiver) with an inside diame-
ter larger than the bearing cap against the yoke and
JOINT the perimeter of the bearing cap to be removed.
(4) Place a socket (driver) with an outside diame-
REMOVAL ter smaller than the bearing cap against the opposite
bearing cap.
CAUTION: Clamp only the narrow forged portion of (5) Position yoke with the sockets in a vise (Fig.
the yoke in the vise. Failure to heed caution may 35).

result in damage.

(1) Remove axle shaft.
(2) Remove bearing cap retaining snap rings (Fig.
34).

)8902-16

Fig. 35 YOKE BEARING CAP REMOVAL

1 - LARGE-DIAMETER SOCKET
2 - VISE
3 - SMALL-DIAMETER SOCKET

J8902-15

] (6) Tighten vise jaws, to force bearing cap into the
Fig. 34 AXLE SHAFT OUTER U-JOINT socket (receiver).

- EEAAETN\éOgIAEP (7) Release vise jaws. Remove sockets and bearing
_ SNAP RINGS cap forced out of the yoke.

- BEARING CAP (8) Repeat above procedure for the remaining bear-
- SPINDLE YOKE ing cap and remove cross from propeller shaft yoke.
- BEARING

- BEARING CAP

- SNAP RINGS

- BEARING CAP

©CO~NOOAWNE

NOTE: Saturate the bearing caps with penetrating
oil prior to removal.
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SINGLE CARDAN UNIVERSAL JOINT (Continued)

INSTALLATION

CAUTION: Keep cross and bearing cap straight dur-
ing installation. Failure to heed caution may result
in damage.

(1) Pack bearing caps 1/3 full of wheel bearing
lubricant (Fig. 36). Apply extreme pressure (EP), lith-
ium-base lubricant to aid in installation.

18902-15

Fig. 36 AXLE SHAFT OUTER U-JOINT

- SHAFT YOKE

- BEARING CAP
- SNAP RINGS

- BEARING CAP
- SPINDLE YOKE
- BEARING

- BEARING CAP
- SNAP RINGS

- BEARING CAP

OCO~NOOA~WNE

(2) Position cross in the yoke. Insert seals and
bearings, then tap bearing caps into the yoke bores
far enough to hold spider in position.

(3) Place socket (driver) against one bearing cap.
Position yoke with the socket in a vise.

(4) Tighten vise to force bearing caps into the
yoke. Force the caps enough to install retaining clips.

(5) Install bearing cap retaining clips.

(6) Install axle shaft.

PINION SEAL
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove brake rotors and calipers.

(3) Remove propeller shaft from the yoke.

(4) Rotate pinion gear three or four times.

(5) Record rotating torque of the pinion gear with
an inch pound torque wrench, for installation refer-
ence.

(6) Hold pinion yoke with Wrench 6958 and
remove pinion nut and washer.

(7) Remove pinion yoke with Remover C-452 and
Wrench C-3281 (Fig. 37).

J9102-31

Fig. 37 PINION YOKE REMOVER

1 - WRENCH
2 - PINION YOKE
3 - REMOVER

(8) Remove seal with a pry tool or a slide hammer
mounted screw.

INSTALLATION

(1) Apply a light coating of gear lubricant on the
lip of pinion seal. Install seal with an appropriate
installer (Fig. 38).

Il

80a7e2be

Fig. 38 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER
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PINION SEAL (Continued)

(2) Install yoke on pinion gear with Installer
W-162-D, Cup 8109 and Holder 6958 (Fig. 39).

80c6c0el

Fig. 39 PINION YOKE INSTALLER

1 - INSTALLER
2 - PINION YOKE
3 - SPANNER WRENCH

CAUTION: Do not exceed the minimum tightening
torque when installing the pinion yoke retaining nut
at this point. Failure to heed caution may result in
damage

(3) Install pinion washer and a new nut on the
pinion gear shaft.

NOTE: Tighten nut only enough to remove the shaft
end play.

(4) Tighten pinion nut to 217 N-m (160 ft. Ibs.).

(5) Rotate pinion shaft using an inch pound torque
wrench. Rotating torque should be equal to the read-
ing recorded during removal, plus an additional 0.56
N-m (5 in. Ibs.) (Fig. 40).

(6) If rotating torque is low, use Spanner 6958
(Fig. 41) to hold the pinion yoke and tighten pinion
shaft nut in 6.8 N-m (5 ft. Ibs.) increments until
proper rotating torque is achieved.

(7) Install propeller shaft with reference marks
aligned.

(8) Install brake rotors and calipers.

80a534a7

Fig. 40 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE

80c6bfe7

Fig. 41 YOKE HOLDER

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE
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COLLAPSIBLE SPACER

REMOVAL

(1) With vehicle in neutral,
hoist.

(2) Remove brake rotors and calipers.

(3) Remove propeller shaft from axle yoke.

(4) Rotate pinion gear three or four times.

(5) Record rotating torque of the pinion gear with
an inch pound torque wrench.

(6) Hold pinion yoke with Spanner Wrench 6958
and remove pinion nut and washer.

(7) Remove pinion yoke with Remover C-452 and
Flange Wrench C-3281 (Fig. 42).

position vehicle on

@ @ 1910231

Fig. 42 PINION YOKE REMOVER

1 - WRENCH
2 - PINION YOKE
3 - REMOVER

(8) Remove pinion seal with a suitable pry tool or
a slide hammer mounted screw.

(9) Remove front pinion bearing off pinion gear
shaft, with a pair of pick tools. If bearing becomes
bound on the shaft, lightly tap the end of the pinion
gear with a rubber hammer.

(10) Remove collapsible spacer.

INSTALLATION

(1) Install new collapsible spacer on pinion shaft.

(2) Install front pinion bearing.

(3) Apply a light coating of gear lubricant on the
lip of pinion seal and install seal with an appropriate
installer (Fig. 43).

(4) Install yoke with Installer W-162-D, Cup 8109
and Spanner Wrench 6958 (Fig. 44).

(5) Install pinion washer and new nut and tighten
nut to 217 N-m (160 ft. Ibs.).

80a7e2be

Fig. 43 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

80c6c0el

Fig. 44 PINION YOKE INSTALLER

1 - INSTALLER
2 - PINION YOKE

3 - SPANNER WRENCH

CAUTION: Never loosen pinion gear nut to decrease
pinion gear bearing rotating torque and never
exceed specified preload torque. Failure to heed
caution may result in damage.
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(6) With yoke Spanner Wrench 6958 and a torque
wrench set at 678 N-m (500 ft. Ibs.), slowly tighten
nut (Fig. 45) in 6.8 N-m (5 ft. Ibs.) increments until
rotating torque is achieved. Measure rotating torque
with inch pound torque wrench frequently to avoid
over crushing the collapsible spacer (Fig. 46).

CAUTION: If more than 687 N-m (500 ft. Ibs.) torque
is required to crush the collapsible spacer, the
spacer is defective and must be replaced. Failure to
heed caution may result in damage.

0
A I
< 4\‘ ﬂ /

80c6bfe7

Fig. 45 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

(7) Rotating torque should be the recorded reading
during removal, plus an additional 0.56 N-m (5 in.
Ibs.).

(8) Install propeller shaft.

(9) Install brake rotors and calipers.

DIFFERENTIAL COVER

REMOVAL

(1) With vehicle in neutral,
hoist.

(2) Remove drain plug.

(3) Remove cover bolts.

(4) Remove cover and drain lubricant.

position vehicle on

80a534a7

Fig. 46 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE

INSTALLATION

(1) Apply a 6.35mm (1/4 in.) bead of Mopar Sili-
cone Rubber Sealant or equivalent to the housing
cover (Fig. 47).

®

J9302-30

Fig. 47 HOUSING COVER - TYPICAL

1 - SEALANT SURFACE
2 - SEALANT
3 - SEALANT THICKESS
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DIFFERENTIAL COVER (Continued)

CAUTION: If housing cover is not installed within 3
to 5 minutes, the cover must be cleaned and new
RTV applied. Failure to heed caution may result in
damage.

(2) Install cover and identification tag. Tighten
cover bolts in a criss-cross pattern to 41 N-m (30 ft.
Ibs.).

(3) Fill differential to specifications.

(4) Install fill plug and tighten to 34 N-m (25 ft.
Ibs.).

DIFFERENTIAL
REMOVAL

(1) Remove differential cover and fluid to drain.

(2) Remove hub bearings and axle shafts.

(3) Note the installation reference letters stamped
on the bearing caps and housing machined sealing
surface (Fig. 48).

J9003-92

Fig. 48 BEARING CAP IDENTIFICATION

1 - INSTALLATION REFERENCE LETTERS
2 - INSTALLATION REFERENCE LETTERS

(4) Loosen the differential bearing cap bolts.

(5) Position Spreader W-129-B and Adapter from
Kit 6987, with the tool dowel pins seated in the locat-
ing holes (Fig. 49). Install holddown clamps and
tighten the tool turnbuckle finger-tight.

(6) Install Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to guide pin. Load indicator plunger against the
opposite side of the housing (Fig. 50) and zero indi-
cator.

O WNEF

® -<(3)

GE) ZQ\
& a

Fig. 49 SPREADER LOCATION

80a534c5

- AXLE HOUSING

- DOWEL

- SAFETY HOLD DOWN
- SPREADER

- TURNBUCKLE

OB WNEF

80a534c6

Fig. 50 DIAL INDICATOR LOCATION

- INDICATOR CLAMP
- DIAL INDICATOR

- LEVER ADAPTER

- SPREADER

- PILOT STUD
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DIFFERENTIAL (Continued)

(7) Spread housing while measuring the distance
with the dial indicator (Fig. 51).

CAUTION: Do not spread over 0.50 mm (0.020 in).
Failure to heed caution may result in damage.

: & °o<f/
&//

®
rd

80a534c7

Fig. 51 SPREAD DIFFERENTIAL HOUSING

1 - INDICATOR
2 - SPREADER

(8) Remove dial indicator.

(9) Hold differential case in position while remov-
ing differential bearing caps.

(10) Remove differential from the housing (Fig.
52).

(11) Remove spreader from housing.

(12) Clean housing cavity with a flushing oil, light
engine oil or lint free cloth.

NOTE: Do not use water, steam, kerosene or gaso-
line for cleaning.

DISASSEMBLY

(1) Remove ring gear.

(2) Drive out roll pin holding pinion gear mate
shaft with a punch (Fig. 53).

(3) Remove pinion gear mate shaft from the differ-
ential case and pinion mate gears.

/ Q © /ﬁ—\“ 80a534c8

Fig. 52 DIFFERENTIAL CASE

1 - AXLE HOUSING
2 - DIFFERENTIAL CASE
3 - BEARING CUPS

J9302-33

Fig. 53 MATE SHAFT ROLL PIN

1-DRIFT
2 - LOCKPIN
3 - MATE SHAFT
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DIFFERENTIAL (Continued)

(4) Rotate differential side gears and remove pin-
ion mate gears and thrust washers (Fig. 54).

@ J9203-6)

Fig. 54 PINION MATE GEAR

1 - THRUST WASHER
2 - SIDE GEAR
3 - PINION MATE GEAR

(5) Remove differential
washers.

ASSEMBLY

(1) Install differential side gears and thrust wash-
ers.

(2) Install pinion mate gears and thrust washers.

(3) Install pinion gear mate shaft. Align roll pin
holes in shaft and the differential case.

(4) Install pinion mate shaft roll pin in the differ-
ential case (Fig. 55).

(5) Install the ring gear.

INSTALLATION

side gears and thrust

NOTE: If replacement differential bearings or differ-
ential case are being installed, differential side
bearing shim requirements may change. Refer to
Adjustments (Differential Bearing Preload and Gear
Backlash) to determine the proper shim selection.

(1) Position Spreader W-129-B and Adapter Kit
6987, with the tool dowel pins seated in the locating
holes (Fig. 56). Install holddown clamps and tighten
turnbuckle finger-tight.

J9203-64

Fig. 55 MATE SHAFT ROLL PIN

1- PUNCH
2 - PINION MATE SHAFT
3 - MATE SHAFT LOCKPIN
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Fig. 56 SPREADER LOCATION

- AXLE HOUSING

- DOWEL

- SAFETY HOLD DOWN
- SPREADER

- TURNBUCKLE

80a534c5

GObhwWNE
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DIFFERENTIAL (Continued)

(2) Install a Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load the lever adapter against the
opposite side of the housing (Fig. 57) and zero indi-
cator.

80a534c6

Fig. 57 DIAL INDICATOR LOCATION

- CLAMP

- DIAL INDICATOR
- LEVER ADAPTER
- SPREADER

- PILOT STUD

O wWNBEF

(3) Spread housing while measuring the distance
with the dial indicator (Fig. 58).

CAUTION: Do not spread over 0.50 mm (0.020 in).
Failure to heed caution may result in damage.

(4) Remove dial indicator.

(5) Install differential case in the housing. Tap dif-
ferential case to seat bearings cups in the housing.

(6) Install bearing caps at their original locations
(Fig. 59).

(7) Loosely install differential bearing cap bolts.

(8) Remove axle housing spreader.

(9) Tighten bearing cap bolts to 61 N-m (45 ft.
Ibs.).

(10) Install hub bearings and axle shafts.

(12) Install differential cover.

80a534c7

Fig. 58 SPREAD DIFFERENTIAL HOUSING

1 - INDICATOR
2 - SPREADER

J9003-92

Fig. 59 BEARING CAP IDENTIFICATION

1 - INSTALLATION REFERENCE LETTERS
2 - INSTALLATION REFERENCE LETTERS
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DIFFERENTIAL CASE INSTALLATION
BEARINGS

NOTE: If replacement differential side bearings or
differential case are being installed, differential side
REMOVAL bearing shim requirements may change. Refer to
(1) Remove bearings from the differential case  Adjustments (Differential Bearing Preload and Gear
with Puller/Press C-293-PA, C-293-39 Adapter and  Backlash) to determine the proper shim selection.
Plug SP-3289 (Fig. 60).

— (1) Install differential side bearing shims onto dif-
I l ferential case hubs.

(2) Install differential side bearings with Installer
C-3716-A and Handle C-4171 (Fig. 61).

T
[

tﬂl(((((((((
!
9

‘i(((((((((((((((((((((((«

80a7e2a%

J9302-21
Fig. 60 DIFFERENTIAL BEARING Fig. 61 DIFFERENTIAL CASE BEARING

- ADAPTERS 1- INSTALLER

- DIFFERENTIAL

- PLUG
- PULLER




3-44  FRONT AXLE - 181FBI

PINION GEAR/RING GEAR
REMOVAL

NOTE: The ring and pinion gears are serviced as a
matched set. Never replace one gear without replac-
ing the other matched gear.

(1) Remove differential from axle housing.

(2) Secure differential case in a vise with soft
metal jaw (Fig. 62).

(3) Remove ring gear bolts from the differential
case.

(4) Drive ring gear off the differential case with a
dead-blow hammer (Fig. 62).

® ®

\
(\\ J9202-76

Fig. 62 RING GEAR

1 - DIFFERENTAIL CASE
2 - RING GEAR
3 - HAMMER

Fig. 63 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

80c6bfe7

(5) Hold yoke with Spanner Wrench 6958 and
remove the pinion nut and washer (Fig. 63).

(6) Remove pinion yoke with Remover C-452 and
Flange Wrench C-3281 (Fig. 64).

Fig. 64 PINION YOKE

1 - FLANGE WRENCH
2 - PINION YOKE
3 - REMOVER

J9102-31
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PINION GEAR/RING GEAR (Continued)

(7) Remove pinion and collapsible spacer from the
housing (Fig. 65).

19302-25

Fig. 65 PINION GEAR
1 - DEAD-BLOW HAMMER

(8) Remove front pinion bearing cup, bearing, oil
slinger and pinion seal with Remover C-4345 and
Handle C-4171 (Fig. 66).

| =~

@ 19302-22

Fig. 66 FRONT BEARING CUP

1 - REMOVER
2 - HANDLE

(9) Remove rear pinion bearing cup from the hous-

ing (Fig. 67) with Remover D-149 and Handle

C-

@

1
2

4171.

J9302-23

Fig. 67 REAR BEARING CUP

- REMOVER
- HANDLE

(10) Remove collapsible spacer from pinion shaft

(Fig. 68).

GabhwWNBE

80be4606

Fig. 68 COLLAPSIBLE SPACER

- COLLAPSIBLE SPACER
- SHOULDER

- PINION

- PINION DEPTH SHIM

- REAR BEARING
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PINION GEAR/RING GEAR (Continued)

(11) Remove rear pinion bearing with Puller/Press @
C-293-PA and Adapters C-293-39 (Fig. 69).

@ 19402-66

Fig. 70 REAR PINION BEARING CUP
Fig. 69 REAR PINION BEARING 1 - INSTALLER

2 - HANDLE
- PULLER

- VISE
- ADAPTERS @ @

- PINION GEAR SHAFT

A WN P

(12) Remove pinion depth shim/oil slinger from the
pinion shaft and record thickness.

INSTALLATION

NOTE: A pinion depth shim/oil slinger is placed
between the rear pinion bearing cone and the pin-
ion head to achieve proper ring gear and pinion
mesh. If ring gear and pinion are reused, the pinion
depth shim/oil slinger should not require replace-
ment. Refer to Adjustment (Pinion Gear Depth) to
select the proper thickness shim/oil slinger if ring
and pinion gears are replaced.

(1) Apply Mopar® Door Ease or equivalent lubri- Fig. 71 FRONT PINION BEARING CUP
cant to outside surface of the pinion bearing cups. 1 - INSTALLER
Install rear bearing cup with Installer D-146 and 2 - HANDLE
Driver Handle C-4171 (Fig. 70) and verify cup is
seated.
(2) Install front bearing cup with Installer D-130
and Handle C-4171 (Fig. 71) and verify cup is seated.
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PINION GEAR/RING GEAR (Continued)

(3) Install front pinion bearing, and oil slinger.

(4) Apply a light coating of gear lubricant on the
lip of pinion seal and install seal with an appropriate
installer (Fig. 72).

80a7e2be

Fig. 72 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER
L. . . . J9302-66
(5) Install rear pinion depth shim/oil slinger and
bearing on the pinion shaft with Installer W-262 and Fig. 74 COLLAPSIBLE PRELOAD SPACER
a press (Fig. 73).
1 - COLLAPSIBLE SPACER
2 - SHOULDER
3 - PINION GEAR
@ 4 - OIL SLINGER
5 - REAR BEARING

i
®

80bed5fe

Fig. 73 REAR PINION BEARING

- PRESS

- INSTALLATER
- PINION DEPTH SHIM/OIL SLINGER 80c6c0e0
- DRIVE PINION

- REAR PINION BEARING

abrwWNBE

Fig. 75 PINION YOKE INSTALLER

(6) Install new collapsible spacer on pinion shaft 1 - INSTALLER
2 - PINION YOKE

and install pinion into the housing (Fig. 74). 3 - SPANNER WRENCH
(7) Install yoke with Installer W-162-B, Cup 8109
and Spanner Wrench 6958 (Fig. 75). (8) Install pinion washer and a new nut onto the

pinion. Tighten the nut to 216 N-m (160 ft. Ibs.).
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PINION GEAR/RING GEAR (Continued)

CAUTION: Never loosen the pinion nut to decrease
pinion bearing rotating torque and never exceed
specified preload torque. Failure to heed caution
may result in damage.

(9) Using Spanner Wrench 6958 and torque
wrench set at 678 N-m (500 ft. Ibs.) (Fig. 76). Slowly
tighten the nut in 6.8 N-m (5 ft. Ib.) increments until
the rotating torque is achieved. Measure rotating
torque frequently to avoid over crushing the collaps-
ible spacer (Fig. 77).

CAUTION: If more than 678 N-m (500 ft. Ibs.) torque
is required to crush the collapsible spacer, the
spacer is defective and must be replaced. Failure to
heed caution may result in damage.

N
(2) S ==

Fig. 76 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

80c6bfe7

(10) Check bearing rotating torque with an inch
pound torque wrench (Fig. 77). The torque necessary
to rotate the pinion should be:

e Original Bearings: 1.13 to 2.26 N-m (10 to 20 in.
Ibs.).

e New Bearings: 1.7 to 3.4 N-m (15 to 30 in. Ibs.).

(11) Invert the differential case and start two ring
gear bolts. This will provide case-to-ring gear bolt
hole alignment.

(12) Invert the differential case in the vise and
install new ring gear bolts and alternately tighten to
108 N-m (80 ft. Ibs.) (Fig. 78).

CAUTION: Never reuse ring gear bolts. Failure to
heed caution may result in damage.

80a534a7

Fig. 77 PINION ROTATION TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE

R\\ >'202-77

Fig. 78 RING GEAR BOLT

- TORQUE WRENCH
- RING GEAR BOLT
- RING GEAR

- CASE

A WNBE

(13) Install differential and verify differential bear-
ing preload, gear mesh and contact pattern.
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FRONT AXLE - 216FBI
DIAGNOSIS AND TESTING

GEAR NOISE

Axle gear noise can be caused by insufficient lubri-
cant, incorrect backlash, tooth contact, worn/damaged
gears or the carrier housing not having the proper
offset and squareness.

Gear noise usually happens at a specific speed
range. The noise can also occur during a specific type
of driving condition. These conditions are accelera-
tion, deceleration, coast, or constant load.

When road testing, first warm-up the axle fluid by
driving the vehicle at least 5 miles and then acceler-
ate the vehicle to the speed range where the noise is
the greatest. Shift out-of-gear and coast through the
peak-noise range. If the noise stops or changes
greatly:

e Check for insufficient lubricant.

¢ Incorrect ring gear backlash.

e Gear damage.

Differential side gears and pinions can be checked
by turning the vehicle. They usually do not cause
noise during straight-ahead driving when the gears
are unloaded. The side gears are loaded during vehi-
cle turns. A worn pinion mate shaft can also cause a
snapping or a knocking noise.
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BEARING NOISE

The axle shaft, differential and pinion bearings can
all produce noise when worn or damaged. Bearing
noise can be either a whining, or a growling sound.

Pinion bearings have a constant-pitch noise. This
noise changes only with vehicle speed. Pinion bearing
noise will be higher pitched because it rotates at a
faster rate. Drive the vehicle and load the differen-
tial. If bearing noise occurs, the rear pinion bearing
is the source of the noise. If the bearing noise is
heard during a coast, the front pinion bearing is the
source.

Worn or damaged differential bearings usually pro-
duce a low pitch noise. Differential bearing noise is
similar to pinion bearing noise. The pitch of differen-
tial bearing noise is also constant and varies only
with vehicle speed.

Axle shaft bearings produce noise and vibration
when worn or damaged. The noise generally changes
when the bearings are loaded. Road test the vehicle.
Turn the vehicle sharply to the left and to the right.
This will load the bearings and change the noise
level. Where axle bearing damage is slight, the noise
is usually not noticeable at speeds above 30 mph.
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LOW SPEED KNOCK

Low speed knock is generally caused by a worn
U-joint or by worn side-gear thrust washers. A worn
pinion shaft bore will also cause low speed knock.

VIBRATION

Vibration at the rear of the vehicle is usually
caused by:

e Damaged drive shaft.

Missing drive shaft balance weight(s).
Worn or out of balance wheels.

Loose wheel lug nuts.

Worn U-joint(s).

Loose/broken springs.

Damaged axle shaft bearing(s).

Loose pinion gear nut.

Excessive pinion yoke run out.

Bent axle shaft(s).

Check for loose or damaged front end components
or engine/transmission mounts. These components
can contribute to what appears to be a rear end
vibration. Do not overlook engine accessories, brack-
ets and drive belts.

All driveline components should be examined
before starting any repair.

DRIVELINE SNAP

A snap or clunk noise when the vehicle is shifted
into gear (or the clutch engaged) can be caused by:

e High engine idle speed.

Transmission shift operation.

Loose engine/transmission/transfer case mounts.
Worn U-joints.

Loose spring mounts.

Loose pinion gear nut and yoke.

Excessive ring gear backlash.

Excessive side gear to case clearance.

The source of a snap or a clunk noise can be deter-
mined with the assistance of a helper. Raise the vehi-
cle on a hoist with the wheels free to rotate. Instruct
the helper to shift the transmission into gear. Listen
for the noise, a mechanics stethoscope is helpful in
isolating the source of a noise.

DIAGNOSTIC CHART

Condition

Possible Causes

Correction

Wheel Noise 1. Wheel loose.

2. Faulty, brinelled wheel bearing.

1. Tighten loose nuts.

2. Replace bearing.

Axle Shaft Noise

=

w

gear bearings.

surfaces.

. Misaligned axle tube.
2. Bent or sprung axle shaft.

. End-play in pinion bearings.

4. Excessive gear backlash
between the ring gear and pinion.

5. Improper adjustment of pinion

6. Loose pinion yoke nut.
7. Scuffed gear tooth contact

1. Inspect axle tube alignment.
Correct as necessary.

2. Inspect and correct as necessary.

3. Refer to pinion pre-load
information and correct as
necessary.

4. Check adjustment of the ring
gear and pinion backlash. Correct
as necessary.

5. Adjust the pinion bearings
pre-load.

6. Tighten the pinion yoke nut.

7. Inspect and replace as
necessary.
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Condition

Possible Causes

Correction

Axle Shaft Broke

1. Misaligned axle tube.

2 Vehicle overloaded.
3. Erratic clutch operation.

4. Grabbing clutch.

1. Replace the broken shaft after
correcting tube mis-alignment.

2. Replace broken shaft and avoid
excessive weight on vehicle.

3. Replace broken shaft and avoid
or correct erratic clutch operation.

4. Replace broken shaft and inspect
and repair clutch as necessary.

Differential Cracked

1. Improper adjustment of the
differential bearings.

2. Excessive ring gear backlash.

3. Vehicle overloaded.

4. Erratic clutch operation.

1. Replace case and inspect gears
and bearings for further damage.
Set differential bearing pre-load

properly.

2. Replace case and inspect gears
and bearings for further damage.
Set ring gear backlash properly.

3. Replace case and inspect gears
and bearings for further damage.
Avoid excessive vehicle weight.

4. Replace case and inspect gears
and bearings for further damage.
Avoid erratic use of clutch.

Differential Gears Scored

1. Insufficient lubrication.

2. Improper grade of lubricant.

3. Excessive spinning of one
wheel/tire.

1. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

2. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

3. Replace scored gears. Inspect all
gears, pinion bores, and shaft for
damage. Service as necessary.

Loss Of Lubricant

1. Lubricant level too high.

. Worn axle shaft seals.

. Cracked differential housing.
. Worn pinion seal.

. Worn/scored yoke.

o OB~ WN

. Axle cover not properly sealed.

1. Drain lubricant to the correct
level.

2. Replace seals.
. Repair as necessary.

. Replace yoke and seal.

. Remove, clean, and re-seal
cover.

3
4. Replace seal.
5
6

Axle Overheating

. Lubricant level low.

N

. Improper grade of lubricant.

3. Bearing pre-loads too high.
4. Insufficient ring gear backlash.

1. Fill differential to correct level.

2. Fill differential with the correct
fluid type and quantity.

3. Re-adjust bearing pre-loads.
4. Re-adjust ring gear backlash.
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Condition

Possible Causes

Correction

Gear Teeth Broke

1. Overloading.

2. Erratic clutch operation.

3. Ice-spotted pavement.

4. Improper adjustments.

1. Replace gears. Examine other
gears and bearings for possible
damage.

2. Replace gears and examine the
remaining parts for damage. Avoid
erratic clutch operation.

3. Replace gears and examine
remaining parts for damage.

4. Replace gears and examine
remaining parts for damage. Ensure
ring gear backlash is correct.

Axle Noise

1. Insufficient lubricant.

2. Improper ring gear and pinion
adjustment.

3. Unmatched ring gear and pinion.
4. Worn teeth on ring gear and/or
pinion.

5. Loose pinion bearings.

6. Loose differential bearings.

7. Mis-aligned or sprung ring geatr.

8. Loose differential bearing cap
bolts.

9. Housing not machined properly.

1. Fill differential with the correct
fluid type and quantity.

2. Check ring gear and pinion
contact pattern.

3. Replace gears with a matched
ring gear and pinion.

4. Replace ring gear and pinion.

5. Adjust pinion bearing pre-load.

6. Adjust differential bearing
pre-load.

7. Measure ring gear run-out.
Replace components as necessary.

8. Inspect differential components
and replace as necessary. Ensure
that the bearing caps are torqued
tot he proper specification.

9. Replace housing.




TJ

FRONT AXLE - 216FBI 3 - 53

FRONT AXLE - 216FBI (Continued)
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Position a lift under the axle and secure to the
axle.

(3) Remove brake components.

(4) Remove vent hose from axle shaft tube.

(5) Remove propeller shaft.

(6) Remove stabilizer bar links at the axle (Fig. 1).

80a1380f

Fig. 1 STABILIZER BAR

- RETAINER

- STABILIZER BAR
- LINK

- BUSHING

A WN P

(7) Remove shock absorbers from axle brackets
(Fig. 2).

(8) Remove track bar from axle bracket (Fig. 3).

(9) Remove tie rod and drag link from steering
knuckle.

(10) Remove steering damper from axle bracket.

(11) Remove upper and lower suspension arms
from axle brackets.

(12) Lower lift enough to remove the axle. The coil
springs will drop with the axle.

(13) Remove coil springs from the axle.

INSTALLATION

CAUTION: The weight of the vehicle must be sup-
ported by the springs before suspension arms and
track bar fasteners can be tightened. Failure to
heed caution may result in damage.

(1) Install springs and retainers and tighten
retainer bolts to 21 N-m (16 ft. Ibs.).

@ ' 80632206

Fig. 2 COIL SPRING AND SHOCK ABSORBER

- RETAINER

- GROMMET

- SHOCK

- FRONT AXLE
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80632205

Fig. 3 TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - FRONT AXLE

(2) Position axle under vehicle and align it with
the spring pads.
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(3) Install upper and lower suspension arms in the
axle brackets and loosely install bolts and nuts (Fig.
4).

80a13812

Fig. 4 UPPER AND LOWER SUSPENSION ARMS

1 - UPPER SUSPENSION ARM
2 - FRONT AXLE
3 - LOWER SUSPENSION ARM

(4) Connect the vent hose to the axle shaft tube.
(5) Install track bar to the axle bracket and loosely
install bolt (Fig. 5).

80632205

Fig. 5 TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - FRONT AXLE

(6) Install shock absorbers and tighten the bolts
(Fig. 6) to torque specification.

(7) Install stabilizer bar links to the axle brackets
and tighten nuts (Fig. 7) to torque specification.

(8) Install drag link and tie rod and tighten nut to
torque specification

(9) Install steering damper to the axle bracket and
tighten nut to torque specification.

(10) Install brake components.

@ ' 80632206

Fig. 6 COIL SPRING AND SHOCK ABSORBER

- RETAINER

- GROMMET

- SHOCK

- FRONT AXLE
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80a1380f

Fig. 7 STABILIZER BAR

- RETAINER

- STABILIZER BAR
- LINK

- BUSHING
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(11) Install propeller shaft.

(12) Remove lift from the axle and lower vehicle.

(13) Tighten upper and lower control arm nuts to
torque specification.

(14) Tighten track bar bolt at the axle bracket to
torque specification.

(15) Check the front wheel alignment.
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ADJUSTMENTS

Ring and pinion gears are supplied as matched
sets only. The identifying numbers for the ring and
pinion gear are etched into the face of each gear (Fig.
8). A plus (+) number, minus (=) number or zero (0) is
etched into the face of the pinion gear. This number
is the amount (in thousandths of an inch) the depth
varies from the standard depth setting of a pinion
etched with a (0). The standard depth provides the
best gear tooth contact pattern. Refer to Backlash
and Contact Pattern in this section for additional
information.

J9003-100

Fig. 8 PINION GEAR ID NUMBERS

1 - PRODUCTION NUMBERS
2 - PINION GEAR DEPTH VARIANCE
3 - GEAR MATCHING NUMBER

Compensation for pinion depth variance is
achieved with a select shim/oil slinger. The shims are
placed between the rear pinion bearing and the pin-
ion gear head (Fig. 9).

If a new gear set is being installed, note the depth
variance etched into both the original and replace-
ment pinion. Add or subtract this number from the

FRONT AXLE - 216FBI 3 - 55
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Fig. 9 PINION PRELOAD SHIMS

- PRELOAD SHIMS

- FRONT BEARING CUP

- SLINGER

- PINION YOKE

- WASHER

- PINION NUT

- PINION OIL SEAL

- FRONT PINION BEARING

O~NO U WNBE

thickness of the original depth shim/oil slinger to
compensate for the difference in the depth variances.
Refer to the Depth Variance chart.

Note where Old and New Pinion Marking columns
intersect. Intersecting figure represents plus or
minus the amount needed.

Note the etched number on the face of the pinion
gear head (-1, -2, 0, +1, +2, etc.). The numbers rep-
resent thousands of an inch deviation from the stan-
dard. If the number is negative, add that value to the
required thickness of the depth shims. If the number
is positive, subtract that value from the thickness of
the depth shim. If the number is 0 no change is nec-
essary.
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PINION GEAR DEPTH VARIANCE
Original Pinion Replacement Pinion Gear Depth Variance
Gear Depth
Variance —4 -3 -2 -1 0 +1 +2 +3 +4

+4 +0.008 | +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0
+3 +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001
+2 +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002
+1 +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003
0 +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004
-1 +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 | —0.004 | —0.005
-2 +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006
-3 +0.001 0 —0.001 | —0.002 [ —0.003 | —0.004 | —0.005 [ —0.006 | —0.007
—4 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006 | —0.007 | —0.008

PINION DEPTH MEASUREMENT AND ADJUSTMENT (1) Assemble Pinion Height Block 6739, Pinion
Measurements are taken with pinion bearing cups Block 6734 and rear pinion bearing onto Screw 6741

and pinion bearings installed in the housing. Take  (Fig. 10).

measurements with Pinion Gauge Set and Dial Indi- (2) Insert assembled height gauge components,

cator C-3339 (Fig. 10).

Fig. 10 PINION GEAR DEPTH GAUGE TOOLS

- DIAL INDICATOR
- ARBOR

- CONE

- SCREW

- PINION BLOCK

- SCOOTER BLOCK
- ARBOR DISC

O~NO O~ WNPE

- PINION HEIGHT BLOCK

rear bearing and screw into the housing through pin-
ion bearing cups (Fig. 11).

(3) Install front pinion bearing and Cone-nut 6740
hand tight.

®

\@

19403-39

Fig. 11 PINION HEIGHT BLOCK

J9403-45

1 - PINION BLOCK
2 - PINION HEIGHT BLOCK
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(4) Place Arbor Disc 6732 on Arbor D-115-3 in posi-
tion in the housing side bearing cradles (Fig. 12).

NOTE: Arbor Discs 6732 has different step diame-
ters to fit other axles. Choose proper step for axle
being serviced.

(5) Install differential bearing caps on arbor discs
and install bearing cap bolts. Tighten bearing cap
bolts to 108 N-m (80 ft. Ibs.).

J9403-37

Fig. 12 GAUGE TOOLS IN HOUSING

- ARBOR DISC

- PINION BLOCK

- ARBOR

- PINION HEIGHT BLOCK

A WN P

(6) Assemble Dial Indicator C-3339 into Scooter
Block D-115-2 and secure set screw.

(7) Position Scooter Block/Dial Indicator flush on
the pinion height block. Hold scooter block and zero
the dial indicator.

(8) Slowly slide the scooter block across the pinion
height block over to the arbor (Fig. 13). Move the
scooter block till dial indicator crests the arbor, then
record the highest reading.

(9) Select a shim/oil slinger equal to the dial indi-
cator reading plus the pinion depth variance number
etched in the face of the pinion (Fig. 8). For example,
if the depth variance is —2, add +0.002 in. to the dial
indicator reading.

PRELOAD SHIM SELECTION

Differential side bearing preload and gear backlash is
achieved by selective shims positioned between the dif-
ferential side bearing cups and the housing. The proper
shim thickness is determined using slip-fit Dummy
Bearings D-345 in place of the differential side bearings
and a Dial Indicator C-3339. Before proceeding with the
differential bearing preload and gear backlash measure-
ments, measure the pinion gear depth and prepare the
pinion for installation. Establishing proper pinion gear

Fig. 13 PINION DEPTH MEASUREMENT

1-ARBOR
2 - SCOOTER BLOCK
3 - DIAL INDICATOR

depth is essential to establishing gear backlash and
tooth contact patterns. After the overall shim thickness
to take up differential side play is measured, the pinion
is installed, and the gear backlash shim thickness is
measured. The overall shim thickness is the total of the
dial indicator reading and the preload specification
added together. The gear backlash measurement deter-
mines the thickness of the shim used on the ring gear
side of the differential case. Subtract the gear backlash
shim thickness from the total overall shim thickness
and select that amount for the pinion gear side of the
differential (Fig. 14). Differential shim measurements
are performed with spreader W-129-B removed.

il
2

80f060ec

Fig. 14 SHIM LOCATION

1. PINION DEPTH SHIM

2. DIFFERENTIAL SHIM PINION GEAR SIDE
3. RING GEAR

4. DIFFERENTIAL SHIM RING GEAR SIDE
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NOTE: It is difficult to salvage the differential side
bearings during the removal procedure. Install
replacement bearings if necessary.

(1) Remove differential side bearings from differ-
ential case.

(2) Remove factory installed shims from differen-
tial case.

(3) Install ring gear on differential case and
tighten bolts to specification.

(4) Install dummy side bearings D-345 on differen-
tial case.

(5) Install differential case in the housing.

(6) Install the marked bearing caps in their correct
positions and snug the bolts (Fig. 15).

80a534d1

Fig. 15 BEARING CAP BOLTS

1 - BEARING CAP
2 - DIFFERENTIAL HOUSING
3 - DIFFERENTIAL CASE

(7) With a dead-blow hammer, seat the differential
dummy bearings to each side of the housing (Fig. 16)
and (Fig. 17).

(8) Thread Pilot Stud C-3288-B into rear cover bolt
hole below ring gear (Fig. 18).

80a534d2

Fig. 16 SEAT DUMMY BEARING PINION SIDE

1 - DEAD-BLOW HAMMER
2 - DIFFERENTIAL HOUSING
3 - DIFFERENTIAL CASE

80a534d3

Fig. 17 SEAT DUMMY BEARING RING GEAR SIDE

1 - DIFFERENTIAL HOUSING
2 - DEAD-BLOW HAMMER
3 - DIFFERENTIAL CASE
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(9) Attach the Dial Indicator C-3339 to pilot stud.
Position the dial indicator plunger on a flat surface
between the ring gear bolt heads (Fig. 18).

&/
“h":r!) ——»’

v

80a7e2cf

Fig. 18 DIFFERENTIAL SIDE PLAY MEASUREMENT

1 - DIFFERENTIAL CASE

2 - DIFFERENTIAL HOUSING
3 - PILOT STUD

4 - DIAL INDICATOR

(10) Push and hold differential case to pinion gear
side of the housing and zero dial indicator (Fig. 19).

80a7e2fe

Fig. 19 DIAL INDICATOR LOCATION

- DIFFERENTIAL CASE TO PINION GEAR SIDE
- PILOT STUD

- DIAL INDICATOR ARM

- DIAL INDICATOR FACE

A WN P
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(11) Push and hold differential case to ring gear
side of the housing and record dial indicator reading
(Fig. 20).

® ; @
2 ~&
¢ <

o o)

®

80a534d5

Fig. 20 RECORD DIAL INDICATOR READING

1 - DIAL INDICATOR
2 - DIFFERENTIAL CASE TO RING GEAR SIDE
3 - DIFFERENTIAL HOUSING

(12) Add 0.25 mm (0.010 in.) to the zero end play
total. This total represents the thickness of shims
needed to preload the new bearings when the differ-
ential is installed.

(13) Rotate dial indicator out of the way on the
pilot stud.

(14) Remove differential case and dummy bearings
from the housing.

(15) Install the pinion gear in the housing. Install
the pinion yoke and establish the correct pinion
rotating torque.

(16) Install differential case and dummy bearings
D-345 in the housing (without shims), install bearing
caps and tighten bolts snug.

(17) Seat ring gear side dummy bearing (Fig. 17).

(18) Position the dial indicator plunger on a flat
surface between the ring gear bolt heads (Fig. 18).
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(19) Push and hold differential case toward pinion
gear and zero dial indicator (Fig. 21).

80a534d7

Fig. 21 ZERO DIAL INDICATOR

- DIAL INDICATOR FACE

- DIFFERENTIAL CASE TO PINION GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

abhwWNE

(20) Push and hold differential case to ring gear
side of the housing and record dial indicator reading
(Fig. 22). Subtract 0.05 mm (0.002 in.) from this
reading. This is the shim thickness for the ring gear
side.

NOTE: This is the shim needed on the ring gear
side for proper backlash.

80a534d8

Fig. 22 RECORD DIAL INDICATOR READING

- DIAL INDICATOR

- DIFFERENTIAL CASE TO RING GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

O wWONPEF

(21) Subtract the backlash shim thickness from
the total preload shim thickness. The remainder is
the shim thickness required on the pinion side of the
housing.

(22) Rotate dial indicator out of the way on pilot
stud.

(23) Remove differential case and dummy bearings
from the housing.

(24) Install the selected shims onto the differential
case hubs.

(25) Install side bearings on differential case hubs
with Install C-3716-A and Handle C-4171.

(26) Install bearing cups on differential.

(27) Install Spreader W-129-B and some items
from Adapter Set 6987 on the housing and spread
open enough to receive differential case.

CAUTION: Do not spread housing over 0.38 mm
(0.015 in.). Failure to heed caution may result in
damage.

(28) Install differential case into the housing.

(29) Remove spreader from the housing.

(30) Rotate the differential case several times to
seat the side bearings.

(81) Position the indicator plunger against a ring
gear tooth (Fig. 23).

Fig. 23 RING GEAR BACKLASH MEASUREMENT
1 - DIAL INDICATOR

(82) Push and hold ring gear upward while not
allowing the pinion gear to rotate.

(83) Zero dial indicator face to pointer.

(34) Push and hold ring gear downward while not
allowing the pinion gear to rotate. Dial indicator
reading should be between 0.12 mm - 0.20 mm (0.005
in. - 0.008 in.). If backlash is not within specifications
transfer the necessary amount of shim thickness
from one side of the housing to the other (Fig. 24).
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(35) Verify differential case and ring gear runout
by measuring ring to pinion gear backlash at eight
locations around the ring gear. Readings should not
vary more than 0.05 mm (0.002 in.). If readings vary
more than specified, the ring gear or the differential
case is defective.

After the proper backlash is achieved, perform
Gear Contact Pattern Analysis procedure.

FOR MORE BACKLASH

DECREASE SHIM INCREASE SHIM
THIS SIDE FOR —— O THIS SIDE FOR
MORE BACKLASH /7 MORE BACKLASH

INCREASE SHIM :

DECREASE SHIM
THIS SIDE FOR } s - __~ THIS SIDE FOR
LESS BACKLASH ~L o LESS BACKLASH
| ]
L FORLESS BACKLASH
19302-28

Fig. 24 BACKLASH SHIM

GEAR CONTACT PATTERN

The ring gear and pinion teeth contact patterns
will show if the pinion depth is correct in the hous-
ing. It will also show if the ring gear backlash has
been adjusted correctly. The backlash can be adjusted
within specifications to achieve desired tooth contact
patterns.

The TOP LAND of the gear tooth is the top surface
of the tooth. The PROFILE of the gear tooth is the
depth of the tooth. The TOE of the gear is the por-
tion of the tooth surface at the end towards the cen-
ter. The HEEL of the gear is the portion of the tooth
at the outer-end. The ROOT of the gear tooth is the
lowest portion of the tooth (Fig. 25).

NOTE: If the PROFILE across the tooth is the same
it is a 3 Axis cut gear. If the PROFILE across the
tooth is tapered it is a 2 Axis cut gear.

810630a0

Fig. 25 GEAR DESCRIPTION

- TOP LAND
- PROFILE
- TOE

- HEEL

- ROOT

OB WNEF

(1) Apply a thin coat of hydrated ferric oxide or
equivalent to the drive and coast side of the ring gear
teeth.

(2) Wrap, twist and hold a shop towel around the
pinion yoke to increase the turning resistance of the
pinion. This will provide a more distinct contact pat-
tern.

(3) With a boxed end wrench on the ring gear bolt,
rotate the differential case one complete revolution in
both directions while a load is being applied from
shop towel.

The areas on the ring gear teeth with the greatest
degree of contact against the pinion teeth will squee-
gee the compound to the areas with the least amount
of contact. Note and compare patterns on the ring
gear teeth to Gear Tooth Contact Patterns chart (Fig.
26) and (Fig. 27) and adjust pinion depth and gear
backlash as necessary.

DIFFERENTIAL BEARING PRELOAD CHECK

The final check on the differential assembly before
installing the axles is torque to rotate pinion and dif-
ferential combined. This will verify the correct differ-
ential bearing preload.

Torque to rotate the differential and pinion should
be the torque to rotate the pinion plus 0.79-1.24 N-m
(7-11 in. lbs.).
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DRIVE SIDE

CONDITION

COAST SIDE
TOE HEEL

CONDITION

ACTION REQUIRED

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the

tooth, but may be slightly toward the

toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top heel contact

Top toe contact

Backlash correct. Thicker

pinion position shim required.

Root toe contact

Root heel contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top heel contact

Pinion position shim correct.
Decrease backlash.

TEECE)

Root toe contact

Root toe contact

Pinion position shim correct.
Increase backlash.

Fig. 26 PATTERN

] ] g

ETATION (GEAR CUT 2 AXIS)

8106312d

T O
mX
m3
-
@
(o]
mm

CONDITION

COAST SIDE
TOE HEEL

CONDITION

ACTION REQUIRED

My

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the

tooth, but may be slightly toward the

toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top toe contact

Top heel contact

Backlash correct. Thicker

pinion position shim required.

Root heel contact

Root toe contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top toe contact

Pinion position shim correct.
Decrease backlash.

WIRRRL

Root toe contact

) o] o]

Root heel contact

Pinion position shim correct.
Increase backlash.

Fig. 27 PATTERN INTERPRETATION (GEAR CUT 3 AXIS)

8106361d
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FRONT AXLE - 216FBI (Continued)

SPECIFICATIONS

FRONT AXLE
AXLE SPECIFICATIONS
DESCRIPTION SPECIFICATION
Axle Ratio 4.10
Ring Gear Backlash 0.12-0.20 mm (0.005-0.008 in.)
Pinion Bearing Preload - Original Bearing 1-2 N-m (10-20 in. Ibs.)
Pinion Bearing Preload - New Bearing 2.3-4.5 N-m (20-40 in. Ibs.)
TORQUE SPECIFICATIONS
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Fill Plug 34 25 -
Drain Plug 34 25 -
Differential Cover Bolts 41 30 -
Bearing Cap Bolts 108 80 -
Pinion Nut 217-271 160-200 -
Ring Gear Bolts 136 100 -
Axle Nut 237 175 -

SPECIAL TOOLS @
\_/ 7
@y a=
I/

ADAPTERS C-293-39

PULLER- C-293-PA

PLUG C-293-3
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FRONT AXLE - 216FBI (Continued)

S

FLANGE WRENCH C-3281 INSTALLER D-144

SNy

PILOT STUDS C-3288-B

S

INSTALLER D-146

/

DIAL INDICATOR C-3339

N\

REMOVER D-147

[

N\

HANDLE C-4171 REMOVER D-148

REMOVER C-452

INSTALLER D-156
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FRONT AXLE - 216FBI (Continued)

DUMMY BEARINGS D-345

INSTALLER W-162-D

2

INSTALLER W-262

40

PULLER 6444

&

JAWS 6447

HOLDER YOKE 6719A

6730 PINION HEIGHT SET

i
L
v @9

o

8733 6734 8735 8736 8737 8738

PINION DEPTH SET 6730

S

TURNBUCKLE 6797

INSTALLER DISCS 8110
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AXLE SHAFTS
REMOVAL

(1) With vehicle in neutral, position vehicle on hoist.
(2) Remove brake components.

(3) Remove cotter pin, nut retainer and axle hub nut.
(4) Remove hub bearing bolts (Fig. 28).

O,

80a7aeSb

/1
Fig. 28 HUB BEARING BOLTS

1 - AXLE SHAFT
2 - AXLE

3 - KNUCKLE

4 - HUB BEARING

(5) Remove hub bearing from steering knuckle.

(6) Remove axle shaft assembly (Fig. 29) from axle

80a7ae9c

Fig. 29 HUB BEARING AND AXLE

1-AXLE

2 - KNUCKLE

3 - HUB BEARING
4 - AXLE SHAFT

(7) Remove brake rotor shield from the hub bear-
ing or knuckle.

{;‘s H
2k,

O

J9302-43

Fig. 30 HUB BEARING AND KNUCKLE

6 - HUB AND BEARING ASSEMBLY
7 - STEERING KNUCKLE

8 - BOLT

9 - TONE WHEEL (ABS)

1 - BRAKE SHIELD
2 - WASHER

3 - RETAINER

4 - COTTER PIN
5-NUT




TJ

FRONT AXLE - 216FBI 3 - 67

AXLE SHAFTS (Continued)

INSTALLATION

(1) Clean axle shaft and apply a thin film of
Mopar Wheel Bearing Grease or equivalent to the
shaft splines, seal contact surface and hub bore.

(2) Install brake rotor shield on knuckle.

(3) Install axle shaft into differential side gears.

(4) Install hub bearing and tighten bolts to 102
N-m (75 ft. Ibs.).

(5) Install axle washer and nut. Tighten nut to 237
N-m (175 ft. Ibs.) and install nut retainer and cotter
pin (Fig. 30).

(6) Install brake components.

AXLE SHAFT SEALS
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.
(2) Remove axle shafts (Fig. 31).

80a7ae9c

Fig. 31 HUB BEARING AND AXLE ASSEMBLY

1 - AXLE

2 - KNUCKLE

3 - HUB BEARING
4 - AXLE SHAFT

(3) Remove differential assembly (Fig. 32).
(4) Remove inner axle shaft seals with a pry bar.

@ >
(¢ 4)

=4 O
IS N
N
pd
®
/(Q (8] /,ﬁ—\“ 80a534c8

Fig. 32 DIFFERENTIAL CASE

1 - AXLE HOUSING
2 - DIFFERENTIAL CASE
3 - BEARING CUPS

INSTALLATION

(1) Remove any sealer remaining from original
seals.

(2) Install oil seals with Discs 8110 and Turn-
buckle 6797 (Fig. 33). Tighten tool until disc bottoms
in housing.

80a7e2aa

Fig. 33 AXLE SEAL INSTALLER

1 - TURNBUCKLE
2 - DISCS

(3) Install differential and axle shafts.
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SINGLE CARDAN UNIVERSAL
JOINT

REMOVAL

CAUTION: Clamp only the narrow forged portion of
the yoke in the vise. Failure to heed caution may
result in damage.

(1) Remove axle shaft.

(2) Remove bearing cap retaining snap rings (Fig.

34).

J8902-15

Fig. 34 AXLE SHAFT OUTER U-JOINT

- SHAFT YOKE

- BEARING CAP
- SNAP RINGS

- BEARING CAP
- SPINDLE YOKE
- BEARING

- BEARING CAP
- SNAP RINGS

- BEARING CAP

©CO~NOOAWNE

NOTE: Saturate the bearing caps with penetrating
oil prior to removal.

(3) Place a socket (receiver) with an inside diame-
ter larger than the bearing cap against the yoke and
the perimeter of the bearing cap to be removed.

(4) Place a socket (driver) with an outside diame-
ter smaller than the bearing cap against the opposite
bearing cap.

(5) Position yoke with the sockets in a vise (Fig.
35).

)8902-16

Fig. 35 YOKE BEARING CAP

1 - LARGE-DIAMETER SOCKET
2 - VISE
3 - SMALL-DIAMETER SOCKET

(6) Tighten vise jaws, to force bearing cap into the
socket (receiver).

(7) Release vise jaws. Remove sockets and bearing
cap forced out of the yoke.

(8) Repeat above procedure for the remaining bear-
ing cap and remove cross from propeller shaft yoke.

INSTALLATION

CAUTION: Keep cross and bearing cap straight dur-
ing installation. Failure to heed caution may result
in damage.

(1) Pack bearing caps 1/3 full of wheel bearing
lubricant (Fig. 36). Apply extreme pressure (EP), lith-
ium-base lubricant to aid in installation.

(2) Position cross in the yoke. Insert seals and
bearings, then tap bearing caps into the yoke bores
far enough to hold spider in position.

(3) Place socket (driver) against one bearing cap.
Position yoke with the socket in a vise.

(4) Tighten vise to force bearing caps into the
yoke. Force the caps enough to install retaining clips.

(5) Install bearing cap retaining clips.

(6) Install axle shaft.
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SINGLE CARDAN UNIVERSAL JOINT (Continued)

18902-15

Fig. 36 AXLE SHAFT OUTER U-JOINT

- SHAFT YOKE

- BEARING CAP
- SNAP RINGS

- BEARING CAP
- SPINDLE YOKE
- BEARING

- BEARING CAP
- SNAP RINGS

- BEARING CAP

PINION SEAL

REMOVAL

(1) Mark the propeller shaft and pinion yoke for
installation reference.

(2) Remove propeller shaft from the yoke.

(3) Rotate pinion gear three or four times and ver-
ify it rotates smoothly.

(4) Remove pinion yoke nut and washer with
Remover C-452 and Flange Wrench C-3281 (Fig. 37).

(5) Remove pinion shaft seal with a pry tool or
slide hammer mounted screw.

INSTALLATION

(1) Apply a light coating of gear lubricant on the
lip of pinion seal. Install seal with an appropriate
installer (Fig. 38).

Co~NOUOAWNE

J9102-31

Fig. 37 PINION YOKE REMOVER

1 - WRENCH
2 - YOKE
3 - PULLER

Il

80a7e2be

Fig. 38 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

(2) Install yoke on the pinion gear with Installer
W-162-D and Spanner Wrench 6958 (Fig. 39).

(3) Install a new nut on the pinion gear and
tighten the nut to 217-271 N-m (160-200 in. Ibs.)
(Fig. 40).

(4) Installation propeller
marks aligned.

(5) Check and add gear lubricant to axle if neces-
sary.

shaft with reference
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PINION SEAL (Continued)
DIFFERENTIAL COVER

REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove drain plug.

(3) Disconnect indicator switch harness and
remove connector from differential cover (Fig. 41).

)
L

Fig. 39 PINION YOKE INSTALLER

- INSTALLER

- PINION YOKE
- SPANNER WRENCH Fig. 41 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

80c6c0el

80ebbe24

wWN -

(4) Remove cover bolts.
(5) Remove cover and drain lubricant.

INSTALLATION

(1) Apply a 6.35mm (1/4 in.) bead of Mopar Sili-
cone Rubber Sealant or equivalent to the housing
cover (Fig. 42).

CAUTION: If housing cover is not installed within 3
to 5 minutes, the cover must be cleaned and new
RTV applied. Failure to heed caution may result in
damage.

80alc4f5

(2) Install cover, identification tag and indicator

Fig. 40 PINION SHAFT NUT switch connector (Fig. 43). Tighten cover bolts in a
1 - PINION ELANGE criss-cross pattern to 41 N-m (30 ft. Ibs.).
2 - HOLDING TOOL (3) Connect indicator switch harness.

8 - DIFFERENTIAL HOUSING (4) Fill differential to specifications.
(5) Install fill plug and tighten to 34 N-m (25 ft.

Ibs.).
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DIFFERENTIAL COVER (Continued)

J9302-30

Fig. 42 HOUSING COVER - TYPICAL

1 - SEALANT SURFACE
2 - SEALANT
3 - SEALANT THICKESS

80ebbe24

Fig. 43 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

DIFFERENTIAL - TRU-LOK
DESCRIPTION

The differential is a locking differential, that pro-
vides a positive mechanical connection between the
right and left axle when engauged. The differential
uses a dog clutch to connection the right and left
axle.

OPERATION

The Tru-lok differential is activated by the axle
lock switch located on the dash panel. When the
switch is activated, an air pump with a built-in pres-
sure regulator sends 5 PSI of air pressure to a accua-
tor diaphragm in the differential housing. The
diaphragm then engages a dog clutch and a position
switch. The dog clutch has one gear attached to the
differential case and another gear attached to a dif-
ferential side gear. When the dog clutch is engaged
the right and left wheels turn at the same speed. The
position switch lights a lamp on the dash to indicate
the system has been engaged. The differential works
as standard differential when not engaged.

NOTE: The differential is serviced as an assembly,
the diaphragm and indicator switch are serviced
separately. The differential case must be removed
to service the diaphragm actuator and indicator
switch.

DIAGNOSIS AND TESTING

UNLOCKED

(1) Block tires opposite the axle to be tested to pre-
vent the vehicle from rolling.

(2) Place transfer case in 4WD Low and automan-
tic transmission in Park (1st gear if manual trans-
mission).

(3) Raise both wheels of the axle to be tested off
the ground.

(4) Turn ignition to the ON position and dash
switch to the OFF position.

(5) Rotate one tire by hand. The other tire should
spin in the opposite direction.

NOTE: If wheel cannot be rotated the differential
must be repaired/replaced.
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DIFFERENTIAL - TRU-LOK (Continued)

LOCKED

(1) Block tires opposite the axle to be tested to pre-
vent the vehicle from rolling.

(2) Place transfer case in 4WD Low and automan-
tic transmission in Park (1st gear if manual trans-
mission).

(3) Raise both wheels of the axle to be tested off
the ground.

(4) Turn ignition to the ON position and dash
switch to the ON position.

(5) Try to rotate one tire by hand. You should not
be able to rotate the tire.

NOTE: If wheel does rotate verify locker pump oper-
ation. If the pump is operating properly the differen-
tial must be repaired/replaced.

TRU-LOK INDICATOR SWITCH

(1) Turn ignition switch off.

(2) Disconnect indicator switch harness (Fig. 44)
from the differential housing.

80ebbe24

Fig. 44 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

(3) Measure electrical continuity across the switch
terminals. Circuit should be closed (zero resistance).

NOTE: If circuit is not closed remove differential
and replace locker indicator switch.

TRU-LOK PUMPS

(1) Connect a pressure gauge to the front pump.

(2) Place transfer case in 4WD Low and automatic
transmission in Park (1st gear if manual transmis-
sion).

(3) Turn ignition to the ON position and push the
dash switch twice to activate the front pump.

NOTE: If pump is not running, verify pump has (Fig.
45) 12 volts and a ground.

80f7¢c7¢7

Fig. 45 PUMP CONNECTORS

1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS

(4) With the pump running the pressure gauge
should show 5 psi..

NOTE: If pump does not produce 5 psi. replace the
pump.

REMOVAL

(1) Remove drain plug from the differential hous-
ing.

(2) Disconnect indicator switch harness and
remove connector from differential cover (Fig. 46).

80ebbe24

Fig. 46 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

(3) Remove differential housing cover.
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(4) Remove axle shafts.
(5) Remove pressure hose from actuator assembly
(Fig. 47).

80ebbe0d

Fig. 47 PRESSURE HOSE
1 - PRESSURE HOSE

2 - BEARING CAP |
3 - PRESSURE HOSE CLAMP 5
© Qi
(6) Note the reference letters stamped on the bear- 80ebc035
ing caps and housing machined sealing surface (Fig.
48). Fig. 49 SPREADER LOCATION
1 - DIFFERENTIAL CASE
o 2 - ADAPTER
(o4 3 - HOLD DOWN
(o) = S 4 - SPREADER
i 4\ 5 - TURNBUCKLE
A \
e, ‘l N
oA
© N
4 / © 1 \§
S
N A
J |
o S o
= o)

80ebbfcc

Fig. 48 BEARING CAP REFERENCE MARKS

1 - REFERENCE MARKS
2 - REFERENCE MARKS

(7) Loosen differential bearing cap bolts. 80ebcode
(8) Position Spreader W-129-B with Adapter Kit ]
6987B on differential locating holes (Fig. 49). Install Fig. 50 DIAL INDICATOR LOCATION
hold-down clamps and tighten the turnbuckle finger- 1 - DIAL INDICATOR
tight. 2 - PILOT STUD

(9) Install a Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud (Fig. 50). Load indicator plunger against
the opposite side of the housing and zero the indica-
tor.

CAUTION: Never spread the housing over 0.38 mm
(0.015 in). Failure to heed caution may result in
damage.
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DIFFERENTIAL - TRU-LOK (Continued)
i\@%\
O
| @ /

Il 1o
|

G

P Q

(10) Spread housing while measuring the distance
with the dial indicator (Fig. 51).

i
[}
b,

80ebc1cd

Fig. 52 DIFFERENTIAL

1 - DIFFERENTIAL
2 - BEARING CAP

80ebc070

Fig. 51 SPREAD DIFFERENTIAL CASE

1 - DIAL INDICATOR
2 - SPREADER

(11) Remove dial indicator.

(12) Remove differential bearing cap bolts and ring
gear side bearing cap.

(13) Remove differential from housing with pinion
gear side bearing cap (Fig. 52) and tag differential
bearing cups and preload shims to indicate location.

80ef9796

Fig. 53 LOCKER INDICATOR SWITCH
1 - DIFFERENTIAL CASE
CAUTION: Do not bend actuator mounting tabs, 2 - SWITCH
during differential removal. Failure to heed caution
may result in damage.

(16) Clean the housing cavity with flushing oil,
light engine oil or lint free cloth.

(14) Remove spreader from housing.
(15) Remove indicator switch (Fig. 53) from differ-
ential housing.

NOTE: Do not use water, steam, kerosene or gaso-
line for cleaning.
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DIFFERENTIAL - TRU-LOK (Continued)

DISASSEMBLY

(1) Install Plug C-293-3 into the differential axle
shaft hole.

(2) Remove differential case bearings with Puller
6444, Puller Rods 6444-3 and Puller Flange 6444-1.
Position puller (Fig. 54) on the differential.

l

<

Fig. 54 PULLER AND FLANGE

1 - PULLER
2 - ROD

3 - PLUG

4 - FLANGE

80edOb8e

(3) Position Puller Jaws 6444-7 (Fig. 55) around
the case bearing and puller flange.

(4) Position Puller Collar 6444-8 (Fig. 56) around
the puller jaws.

A WN B

I

Fig. 55 PULLER AND JAWS

- PULLER
- ROD

- PLUG

- JAW

3-75

80ed0b92

A WNBE

Fig. 56 PULLER AND COLLAR

- PULLER
- ROD

- PLUG

- COLLAR

80ed0b96
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DIFFERENTIAL - TRU-LOK (Continued)

(5) Tighten the puller nut and remove differential
case bearing.
(6) Remove actuator (Fig. 57).

80ed0b9a

Fig. 57 LOCKING ACTUATOR

(2) Place actuator on the pressure plate and case
bearing on the case (Fig. 59).

80edOd4c

Fig. 59 ACTUATOR AND CASE BEARING

1 - ACTUATOR 1 - CASE BEARING
2 - PRESSURE PLATE 2 - ACTUATOR
ASSEMBLY (3) Install differential case bearings with Installer

(1) Verify pressure plate tabs (Fig. 58) are seated
on the dog clutch slots.

80ed0d48

Fig. 58 PRESSURE PLATE

1 - PLATE
2 - PLATE TABS

D-156 and Handle C-4171.

INSTALLATION

NOTE: If replacement differential bearings or differ-
ential case are being installed, differential side
bearing shim requirements may change. Refer
Adjustments (Differential Bearing Preload and Gear
Backlash) to determine the proper shim selection.

(1) Install indicator switch into the housing.

(2) Position Spreader W-129-B and adapters from
Adapter set 6987, with the tool dowel pins seated in
the locating holes (Fig. 60). Install hold-down clamps
and tighten the tool turnbuckle finger-tight.

(3) Install Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load indicator plunger against the
opposite side of the housing and zero indicator.

(4) Spread housing while measuring the distance
with the dial indicator.

CAUTION: Never spread over 0.38 mm (0.015 in).
Failure to heed caution may result in damage.

(5) Remove dial indicator.
(6) Install differential case with pinion gear side
bearing cap and differential preload shims in the



TJ

FRONT AXLE - 216FBI 3 - 77

DIFFERENTIAL - TRU-LOK (Continued)

80ebc035

Fig. 60 SPREADER LOCATION

- DIFFERENTIAL CASE
- ADAPTER

- HOLD DOWN

- SPREADER

- TURNBUCKLE

abhwWwNPE

housing. Tap differential case to seat bearings cups
in the housing.

CAUTION: Ensure indicator switch plunger head is
positioned under the actuator. Failure to heed cau-
tion may result in damage.

(7) Install ring gear side bearing cap with refer-
ence marks aligned (Fig. 61).

(8) Loosely install differential bearing cap bolts.

(9) Remove axle housing spreader.

(10) Tighten bearing cap bolts to 108 N-m (80 ft.
Ibs.).

(11) With a 1/4 inch drill bit check the clearance
between the actuator and actuator pressure plate at
the top and the bottom.

CAUTION: If clearance is not correct, indicator
switch plunger may be on top of the actuator or
actuator mounting tabs may be bent. Failure to
heed caution may result in damage.

(12) Install pressure hose on the actuator assem-
bly.
(13) Install axle shafts.

© _3\\ c)
@‘:‘%g \'s
N/ RS
/ ilgg Z

80ebbfcc

Fig. 61 BEARING CAP REFERENCE MARKS

1 - REFERENCE MARKS
2 - REFERENCE MARKS

(14) Install differential cover, identification tag
and indicator switch connector (Fig. 62).

80ebbe24

Fig. 62 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

DIFFERENTIAL - TRU-LOK
PUMP

REMOVAL

(1) Disconnect pumps and axle harness connectors
(Fig. 63).

(2) Remove pressure hoses from the front and rear
pumps.

(3) Remove pump mounting bracket bolts (Fig. 64).

(4) Remove pumps and bracket assembly from the
vehicle.

(5) Remove pump connectors from the mounting
bracket.
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DIFFERENTIAL - TRU-LOK PUMP (Continued)

80f7c7d8

80f7¢7¢7 Fig. 65 PUMP SCREWS

Fig. 63 PUMP CONNECTORS 1-REAR PUMP SCREWS

2 - FRONT PUMP SCREWS
1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS

80f7c7d8

Fig. 66 PUMP SCREWS

1 - REAR PUMP SCREWS
2 - FRONT PUMP SCREWS

Fig. 64 PUMP BRACKET

1 - PUMP BRACKET
2 - CROSSMEMBER/SKID PLATE

(6) Remove pump mounting screws (Fig. 65) from
the bracket and remove pump/pumps.

INSTALLATION

(1) Align pump with screw holes in pump bracket.

(2) Install and tighten pump mounting screws
(Fig. 66).

(3) Install pump bracket assembly on the cross-
member/skid plate and install pump bracket mount-
ing bolts (Fig. 67).

(4) Tighten pump bracket bolts to 14 N-m (125 in.

Ibs.). Fig. 67 PUMP BRACKET

1 - PUMP BRACKET
2 - CROSSMEMBER/SKID PLATE
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DIFFERENTIAL - TRU-LOK PUMP (Continued)

(5) Connector pump and axle harness connectors
(Fig. 68). @ @

(\\ J9202-76

Fig. 69 RING GEAR REMOVAL

80f7¢c7¢7

1- CASE
Fig. 68 PUMP CONNECTORS 2 - RING GEAR

3- HAMMER

1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS

(6) Install pressure hoses on the pumps.
(7) Verify pump operation.

PINION GEAR/RING GEAR
REMOVAL

NOTE: The ring and pinion gears are serviced as a
matched set. Never replace one gear without replac-
ing the other gear.

(1) Remove differential from housing. @ @ 1910231
(2) Secure differential case in a vise with soft
metal jaw. _ _ _ Fig. 70 PINION YOKE REMOVAL
(3) Remove ring gear bolts from the differential
1 - FLANGER WRENCH

case. 2 - YOKE
(4) Drive ring gear off the differential case with a 3 - PULLER
dead-blow hammer (Fig. 69).
(5) Hold yoke with Holder 6719A and remove pin-
ion nut and washer.
(6) Remove pinion yoke from the pinion shaft with
Puller C-452 and Flange Wrench C-3281 (Fig. 70).
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PINION GEAR/RING GEAR (Continued)

(7) Remove pinion gear and preload shims from (10) Remove rear bearing cup (Fig. 73) with
housing (Fig. 71). Remover D-148 and Handle C-4171.

J9302-23

19302-25 Fig. 73 REAR BEARING CUP REMOVAL

Fig. 71 REMOVE PINION GEAR 1 - DRIVER
2 - HANDLE
1 - DEAD-BLOW HAMMER

(11) Remove rear pinion bearing with Puller

(8) Remove pinion seal with a pry bar or slide C-293-PA and Adapters C-293-39 (Fig. 74).
hammer mounted screw.

(9) Remove front pinion bearing cup with Remover
D-147 and Handle C-4171 (Fig. 72).

| =~

®

Fig. 74 REAR BEARING REMOVAL

1 - PULLER
@ 19302-22 5 VISE

3 - ADAPTERS
Fig. 72 FRONT BEARING CUP REMOVAL 4 - PINION SHAFT

1 - REMOVER
2 - HANDLE
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PINION GEAR/RING GEAR (Continued)

(12) Remove pinion depth shim/oil slinger from
pinion shaft and record thickness.

INSTALLATION

NOTE: Pinion depth shims are placed between the
rear pinion bearing cone and pinion gear to achieve
proper ring and pinion gear mesh. If ring and pinion
gears are reused, the original pinion depth shim
can be used. Refer to Adjustments (Pinion Gear
Depth) to select the proper shim thickness if ring
and pinion gears are replaced.

(1) Apply Mopar Door Ease stick or equivalent
lubricant to outside surface of bearing cups.

(2) Install rear pinion bearing cup with Installer
D-146 and Handle C-4171 (Fig. 75).

@ 19402-66

Fig. 75 REAR PINION BEARING CUP

1 - INSTALLER
2 - HANDLE

(3) Install front pinion bearing cup with Installer
D-144 and Handle C-4171 (Fig. 76).

J?402-65

Fig. 76 FRONT PINION BEARING CUP INSTALLER

1 - INSTALLER
2 - HANDLE

(4) Install pinion front bearing, oil slinger. Apply a
light coating of gear lubricant on the lip of pinion
seal.

(5) Install pinion seal with an appropriate installer
(Fig. 77).

80a7e2be

Fig. 77 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

(6) Install proper thickness depth shim on the pin-
ion gear.



3-82 FRONT AXLE - 216FBI TJ
PINION GEAR/RING GEAR (Continued)

(7) Install rear bearing and oil slinger, if equipped (10) Install yoke with Installer W-162-D and Yoke
on pinion gear with Installer W-262 (Fig. 78). Holder 6719A (Fig. 80).

@ J9003-67 J9402-61
Fig. 78 REAR PINION BEARING Fig. 80 PINION YOKE INSTALLER
1 - INSTALLER
1 - PRESS
2 - INSTALLER 2 - YOKE HOLDER
3 - PINION GEAR
4 - PINION BEARING (11) Install yoke washer and a new nut on the

pinion gear. Tighten the nut to specification (Fig. 81).
(8) Install pinion gear in housing. N
(9) Install pinion preload shims (Fig. 79)

80alc4f5

80f0618a Fig. 81 TIGHTENING PINION NUT

1 - PINION YOKE

Fig. 79 PINION PRELOAD SHIMS 2 - YOKE HOLDING
3 - DIFFERENTIAL HOUSING
- PRELOAD SHIMS

- FRONT BEARING CUP

- SLINGER

- PINION YOKE

- WASHER

- PINION NUT

- PINION OIL SEAL

- FRONT PINION BEARING

co~NO U WNE
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(12) Check bearing preload torque with an inch CAUTION: Never reuse the ring gear bolts. Failure
pound torque wrench (Fig. 82). The torque to rotate to heed caution may result in damage.
the pinion gear should be:

e Original Bearings: 1 to 2 N-m (10 to 20 in. Ibs.). @

e New Bearings: 2.3 to 4.5 N-m (20 to 40 in. Ibs.).

R\\ >'202-77

Fig. 83 RING GEAR INSTALLATION

- TORQUE WRENCH
- RING GEAR BOLT
- RING GEAR

- CASE

A WN R

Fig. 82 PINION ROTATION TORQUE

1 - PINION YOKE
2 - INCH POUND TORQUE WRENCH

(15) Install differential in axle housing and verify
gear mesh and contact pattern. Refer to Adjustments

(13) Invert differential case in a vise and start two (Gear Contact Pattern).

ring gear bolts. This will provide case-to-ring gear
bolt hole alignment.

(14) Install new ring gear bolts and alternately
tighten to 136 N-m (100 ft. Ibs.). (Fig. 83).
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REAR AXLE - 194RBI
DIAGNOSIS AND TESTING

GEAR NOISE

Axle gear noise can be caused by insufficient lubri-
cant, incorrect backlash, incorrect pinion depth, tooth
contact, worn/damaged gears, or the carrier housing
not having the proper offset and squareness.

Gear noise usually happens at a specific speed
range. The noise can also occur during a specific type
of driving condition. These conditions are accelera-
tion, deceleration, coast, or constant load.

When road testing, first warm-up the axle fluid by
driving the vehicle at least 5 miles and then acceler-
ate the vehicle to the speed range where the noise is
the greatest. Shift out-of-gear and coast through the
peak-noise range. If the noise stops or changes
greatly:

e Check for insufficient lubricant.

e Incorrect ring gear backlash.

e Gear damage.

Differential side gears and pinions can be checked
by turning the vehicle. They usually do not cause
noise during straight-ahead driving when the gears
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are unloaded. The side gears are loaded during vehi-
cle turns. A worn pinion shaft can also cause a snap-
ping or a knocking noise.

BEARING NOISE

The axle shaft, differential and pinion bearings can
all produce noise when worn or damaged. Bearing
noise can be either a whining, or a growling sound.

Pinion bearings have a constant-pitch noise. This
noise changes only with vehicle speed. Pinion bearing
noise will be higher pitched because it rotates at a
faster rate. Drive the vehicle and load the differen-
tial. If bearing noise occurs, the rear pinion bearing
is the source of the noise. If the bearing noise is
heard during a coast, the front pinion bearing is the
source.

Worn or damaged differential bearings usually pro-
duce a low pitch noise. Differential bearing noise is
similar to pinion bearing noise. The pitch of differen-
tial bearing noise is also constant and varies only
with vehicle speed.

Axle shaft bearings produce noise and vibration
when worn or damaged. The noise generally changes
when the bearings are loaded. Road test the vehicle.
Turn the vehicle sharply to the left and to the right.
This will load the bearings and change the noise
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level. Where axle bearing damage is slight, the noise
is usually not noticeable at speeds above 30 mph.

LOW SPEED KNOCK

Low speed knock is generally caused by a worn
U-joint or by worn side—gear thrust washers. A worn
pinion shaft bore will also cause low speed knock.

VIBRATION
Vibration at the rear of the vehicle is usually
caused by a:
e Damaged drive shaft.
Missing drive shaft balance weight(s).
Worn or out-of-balance wheels.
Loose wheel lug nuts.
Worn U-joint(s).
Loose/broken springs.
Damaged axle shaft bearing(s).
Loose pinion gear nut.
Excessive pinion yoke run out.
Bent axle shaft(s).
Check for loose or damaged front-end components
or engine/transmission mounts. These components
can contribute to what appears to be a rearend vibra-

tion. Do not overlook engine accessories, brackets
and drive belts.

NOTE: All driveline components should be exam-
ined before starting any repair.

DRIVELINE SNAP

A snap or clunk noise when the vehicle is shifted
into gear (or the clutch engaged), can be caused by:

e High engine idle speed.

Transmission shift operation.

Loose engine/transmission/transfer case mounts.
Worn U-joints.

Loose spring mounts.

Loose pinion gear nut and yoke.

Excessive ring gear backlash.

Excessive side gear to case clearance.

The source of a snap or a clunk noise can be deter-
mined with the assistance of a helper. Raise the vehi-
cle on a hoist with the wheels free to rotate. Instruct
the helper to shift the transmission into gear. Listen
for the noise, a mechanics stethoscope is helpful in
isolating the source of a noise.

DIAGNOSTIC CHART

Condition

Possible Causes

Correction

Wheel Noise 1. Wheel loose.

N

. Faulty, brinelled wheel bearing.

1. Tighten loose nuts.

2. Replace bearing.

Axle Shaft Noise

=

. Misaligned axle tube.

2. Bent or sprung axle shaft.

1. Inspect axle tube alignment.
Correct as necessary.

2. Inspect and correct as necessary.

Axle Shaft Broke

=

. Misaligned axle tube.

2 Vehicle overloaded.
3. Erratic clutch operation.

4. Grabbing clutch.

1. Replace the broken shaft after
correcting tube mis-alignment.

2. Replace broken shaft and avoid
excessive weight on vehicle.

3. Replace broken shaft and avoid
or correct erratic clutch operation.

4. Replace broken shaft and inspect
and repair clutch as necessary.
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Condition

Possible Causes

Correction

Differential Cracked

1. Improper adjustment of the
differential bearings.

2. Excessive ring gear backlash.

3. Vehicle overloaded.

4. Erratic clutch operation.

1. Replace case and inspect gears
and bearings for further damage.
Set differential bearing pre-load

properly.

2. Replace case and inspect gears
and bearings for further damage.
Set ring gear backlash properly.

3. Replace case and inspect gears
and bearings for further damage.
Avoid excessive vehicle weight.

4. Replace case and inspect gears
and bearings for further damage.
Avoid erratic use of clutch.

Differential Gears Scored

1. Insufficient lubrication.

2. Improper grade of lubricant.

3. Excessive spinning of one
wheelltire.

1. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

2. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

3. Replace scored gears. Inspect all

gears, pinion bores, and shaft for
damage. Service as necessatry.

Loss Of Lubricant

1. Lubricant level too high.

. Worn axle shaft seals.

. Cracked differential housing.
. Worn pinion seal.

. Worn/scored yoke.

D 01~ WN

. Axle cover not properly sealed.

1. Drain lubricant to the correct
level.

2. Replace seals.

3. Repair as necessary.
4. Replace seal.

5. Replace yoke and seal.

6. Remove, clean, and re-seal
cover.

Axle Overheating

1. Lubricant level low.

2. Improper grade of lubricant.

3. Bearing pre-loads too high.
4. Insufficient ring gear backlash.

1. Fill differential to correct level.

2. Fill differential with the correct
fluid type and quantity.

3. Re-adjust bearing pre-loads.
4. Re-adjust ring gear backlash.
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Condition

Possible Causes

Correction

Gear Teeth Broke

1. Overloading.

2. Erratic clutch operation.

3. Ice-spotted pavement.

4. Improper adjustments.

1. Replace gears. Examine other
gears and bearings for possible
damage.

2. Replace gears and examine the
remaining parts for damage. Avoid
erratic clutch operation.

3. Replace gears and examine
remaining parts for damage.

4. Replace gears and examine
remaining parts for damage. Ensure
ring gear backlash is correct.

Axle Noise

1. Insufficient lubricant.

2. Improper ring gear and pinion
adjustment.

3. Unmatched ring gear and pinion.
4. Worn teeth on ring gear and/or
pinion.

5. Loose pinion bearings.

6. Loose differential bearings.

7. Mis-aligned or sprung ring gear.

8. Loose differential bearing cap
bolts.

9. Housing not machined properly.

1. Fill differential with the correct
fluid type and quantity.

2. Check ring gear and pinion
contact pattern. Adjust backlash or
pinion depth.

3. Replace gears with a matched
ring gear and pinion.

4. Replace ring gear and pinion.

5. Adjust pinion bearing pre-load.

6. Adjust differential bearing
pre-load.

7. Measure ring gear run-out.
Replace components as necessary.

8. Inspect differential components
and replace as necessary. Ensure
that the bearing caps are torqued
tot he proper specification.

9. Replace housing.
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REMOVAL

(1) With vehicle in neutral, position vehicle on

hoist.

(2) Position a lift device under the axle and secure

axle to device.

(3) Remove brake components.
(4) Disconnect the vent hose from the axle shaft

tube.

A WN R

(5) Remove propeller shaft.
(6) Disconnect stabilizer bar links (Fig. 1).

®
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80a13813

@

Fig. 1 STABILIZER BAR

- LINK

- RETAINER

- STABILIZER BAR
- AXLE MOUNT

1
2

(7) Remove shock absorbers from axle bracket (Fig.

®

80213810

Fig. 2 SHOCK ABSORBER

- AXLE BRACKET
- SHOCK

(8) Remove track bar from axle bracket (Fig. 3).

@ 80a13811

Fig. 3 REAR TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - REAR AXLE

(9) Remove upper and lower control arms from
axle brackets.
(10) Lower axle and remove springs.

INSTALLATION

CAUTION: The weight of the vehicle must be sup-
ported by the springs before suspension arms and
track bar fasteners can be tightened. Failure to
heed caution may result in damage.

(1) Raise axle and align the spring centering bolts
with mating holes in the axle spring perch.

(2) Install upper and lower control arms in the
axle brackets (Fig. 4) and loosely install the mount-
ing bolts.

80213815

Fig. 4 UPPER AND LOWER SUSPENSION ARMS

1 - UPPER SUSPENSION ARM
2 - REAR AXLE
3 - LOWER SUSPENSION ARM
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(3) Install shock absorbers and tighten nuts to
torque specification.

(4) Install stabilizer bar links and tighten nuts to
torque specification.

(5) Install brake components.

(6) Install axle vent hose.

(7) Install propeller shaft (Fig. 5).

80a53498

Fig. 5 REAR PROPELLER SHAFT

- CLAMP

- YOKE

- PROPELLER SHAFT
- AXLE YOKE

- CLAMP

- OUTPUT SHAFT

- BOOT

~NoobhwNBE

(8) Tighten upper and lower control arms nuts to
torque specification.

ADJUSTMENTS

RING AND PINION GEAR

Ring and pinion gears are supplied as matched
sets only. The identifying numbers for the ring and
pinion gear are etched into the face of each gear (Fig.
6). A plus (+) number, minus (=) number or zero (0) is
etched into the face of the pinion gear. This number
is the amount (in thousandths of an inch) the depth
varies from the standard depth setting of a pinion
etched with a (0). The standard depth provides the
best teeth contact pattern. Refer to Backlash and
Contact Pattern Analysis Paragraph in this section
for additional information.

Compensation for pinion depth variance is
achieved with select shims. The shims are placed
under the inner pinion bearing cone (Fig. 7).

If a new gear set is being installed, note the depth
variance etched into both the original and replace-
ment pinion gear. Add or subtract the thickness of
the original depth shims to compensate for the differ-

J9003-100

Fig. 6 PINION GEAR ID NUMBERS

1 - PRODUCTION NUMBERS
2 - DRIVE PINION GEAR DEPTH VARIANCE
3 - GEAR MATCHING NUMBER

®, ®

@
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80a5037a

Fig. 7 ADJUSTMENT SHIM LOCATIONS

- PINION GEAR DEPTH SHIM

- DIFFERENTIAL SHIM-PINION GEAR SIDE
- RING GEAR

- DIFFERENTIAL SHIM-RING GEAR SIDE

- COLLAPSIBLE SPACER

O WNE

ence in the depth variances. Refer to the Depth Vari-
ance charts.

Note where Old and New Pinion Marking columns
intersect. Intersecting figure represents plus or
minus amount needed.

Note the etched number on the face of the drive
pinion gear (-1, -2, 0, +1, +2, etc.). The numbers rep-
resent thousands of an inch deviation from the stan-
dard. If the number is negative, add that value to the
required thickness of the depth shim(s). If the num-
ber is positive, subtract that value from the thickness
of the depth shim(s). If the number is 0 no change is
necessary. Refer to the Pinion Gear Depth Variance
Chart.
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PINION GEAR DEPTH VARIANCE
Original Pinion Replacement Pinion Gear Depth Variance
Gear Depth
Variance —4 -3 -2 0 +1 +2 +3 +4

+4 +0.008 | +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0
+3 +0.007 +0.006 +0.005 +0.004 | +0.003 +0.002 +0.001 0 —0.001
+2 +0.006 +0.005 | +0.004 +0.003 +0.002 +0.001 0 —0.001 | —0.002
+1 +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003
0 +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 | —0.004
-1 +0.003 +0.002 +0.001 —0.001 | —0.002 | —0.003 | —0.004 | —0.005
-2 +0.002 +0.001 0 —0.001 | —0.002 | —0.003 | —0.004 | —0.005 | —0.006
-3 +0.001 0 —0.001 | —0.002 | —0.003 | —0.004 | —0.005 | —0.006 | —0.007
-4 0 —0.001 [ —0.002 | —0.003 [ —0.004 | —0.005 | —0.006 | —0.007 | —0.008

PINION DEPTH MEASUREMENT

Measurements are taken with pinion cups and pin-
ion bearings installed in the housing. Take measure-
ments with a Pinion Gauge Set, Pinion Block 6735,
Arbor Discs 6732 and Dial Indicator C-3339 (Fig. 8).

| I
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J9403-45

Fig. 8 PINION GEAR DEPTH TOOLS

- DIAL INDICATOR

- ARBOR

- PINION HEIGHT BLOCK
- CONE

- SCREW

- PINION BLOCK

- SCOOTER BLOCK

- ARBOR DISC

O~NO O~ WNPE

(1) Assemble Pinion Height Block 6739, Pinion
Block 6735 and rear pinion bearing onto Screw 6741
(Fig. 8).

(2) Insert assembled height gauge components,
rear bearing and screw into the housing through pin-
ion bearing cups (Fig. 9).

(3) Install front pinion bearing and Cone 6740

hand tight.
\
77 | O

®

19403-39

Fig. 9 PINION HEIGHT BLOCK

1 - PINION BLOCK
2 - PINION HEIGHT BLOCK
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(4) Place Arbor Disc 6732 on Arbor D-115-3 in posi-
tion in the housing side bearing cradles (Fig. 10).
Install differential bearing caps on Arbor Discs and
tighten cap bolts. Refer to the Torque Specifications
in this section.

NOTE: Arbor Discs 6732 have different step diame-
ters to fit other axle sizes. Pick correct size step for
axle being serviced.

J9403-37

Fig. 10 GAUGE TOOLS IN HOUSING

- ARBOR DISC

- PINION BLOCK

- ARBOR

- PINION HEIGHT BLOCK

A WN PR

(5) Assemble Dial Indicator C-3339 into Scooter
Block D-115-2 and secure set screw.

(6) Position Scooter Block/Dial Indicator flush on
the pinion height block. Hold scooter block and zero
the dial indicator.

(7) Slowly slide the scooter block across the pinion
height block over to the arbor (Fig. 11). Move the
scooter block till the dial indicator probe crests the
arbor, then record the highest reading.

(8) Select a shim equal to the dial indicator read-
ing plus the drive pinion gear depth variance number
etched in the face of the pinion gear (Fig. 6) using
the opposite sign on the variance number. For exam-
ple, if the depth variance is —2, add +0.002 in. to the
dial indicator reading.

(9) Remove the pinion depth gauge components
from the housing

DIFFERENTIAL BEARING PRELOAD

Differential side bearing preload and gear backlash
is achieved by selective shims inserted between the
bearing cup and the housing. The proper shim thick-
ness can be determined using slip-fit Dummy Bear-
ings D-348 in place of the differential side bearings
and a Dial Indicator C-3339. Before proceeding with
the differential bearing preload and gear backlash

Fig. 11 PINION GEAR DEPTH MEASUREMENT

1-ARBOR
2 - SCOOTER BLOCK
3

- DIAL INDICATOR

measurements, measure the pinion gear depth and
prepare the pinion gear for installation. Establishing
proper pinion gear depth is essential to establishing
gear backlash and tooth contact patterns. After the
overall shim thickness to take up differential side
play is measured, the pinion gear is installed and the
gear backlash shim thickness is measured. The over-
all shim thickness is the total of the dial indicator
reading, starting point shim thickness and the pre-
load specification added together. The gear backlash
measurement determines the thickness of the shim
used on the ring gear side of the differential case.
Subtract the gear backlash shim thickness from the
total overall shim thickness and select that amount
for the pinion gear side of the differential (Fig. 12).

®, ®
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Fig. 12 SHIM LOCATIONS

- PINION GEAR DEPTH SHIM

- DIFFERENTIAL SHIM-PINION GEAR SIDE
- RING GEAR

- DIFFERENTIAL SHIM-RING GEAR SIDE

- COLLAPSIBLE SPACER

80a5037a
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PRELOAD SHIM SELECTION (6) Install bearing caps in their correct positions
and snug the bolts.

NOTE: It is difficult to salvage the differential side (7) Using a dead-blow hammer to seat the differ-

bearings during the removal procedure. Install ential dummy bearings to each side of the housing

replacement bearings if necessary. (Fig. 14) and (Fig. 15).

(1) Remove side bearings from differential case.

(2) Install ring gear, if necessary, on differential
case and tighten bolts to specification.

(3) Install Dummy Bearings D-348 on differential
case.

(4) Install differential case in the housing.

(5) Insert Dummy Shims 8107 ( 3.0 mm / 0.118 in.)
starting point shims between the dummy bearing
and the housing (Fig. 13).

O,
P (s A\ N
’}‘\“W q ‘ Fig. 14 SEAT DUMMY BEARING PINION GEAR SIDE

X .
‘ % 1- MALLET

\
"‘. ' 2 - DIFFERENTIAL HOUSING
FSINAN

"’ \ 3 - DIFFERENTIAL CASE
N
LIy )

v ©
®

N
®

9)

X

— ®

Fig. 13 DUMMY SHIM LOCATION

- DUMMY SHIM

- DIFFERENTIAL HOUSING
- DIFFERENTIAL CASE

- DUMMY BEARING

o

80a95398
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80a534d3

Fig. 15 SEAT DUMMY BEARING RING GEAR SIDE

1 - DIFFERENTIAL HOUSING
2 - MALLET
3 - DIFFERENTIAL CASE
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(8) Thread Pilot Stud C-3288-B into rear cover bolt
hole below ring gear (Fig. 16).

(9) Attach Dial Indicator C-3339 to the pilot stud
and position indicator plunger on a flat surface of the
ring gear bolt head (Fig. 16).

80a7e2cf

Fig. 16 DIFFERENTIAL SIDE PLAY MEASUREMENT

1 - DIFFERENTIAL CASE

2 - DIFFERENTIAL HOUSING
3 - PILOT STUD

4 - DIAL INDICATOR

(10) Push differential case to the pinion gear side
of the housing (Fig. 17) and zero dial indicator.

80a7e2fe

Fig. 17 ZERO DIAL INDICATOR

- DIFFERENTIAL CASE TO PINION GEAR SIDE
- PILOT STUD

- DIAL INDICATOR EXTENSION

- ZERO DIAL INDICATOR FACE

A WN PP

(11) Push differential case to the ring gear side
and record dial indicator reading (Fig. 18).
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Fig. 18 RECORD DIAL INDICATOR READING

1 - READ DIAL INDICATOR
2 - DIFFERENTIAL CASE TO RING GEAR SIDE
3 - DIFFERENTIAL HOUSING

(12) Add the dial indicator reading to the starting
point shim thickness to determine total shim thick-
ness to achieve zero differential end play.

(13) Add 0.008 in. (0.2 mm) to the zero end play
total. This new total represents the thickness of
shims to compress or preload the new bearings when
the differential is installed.

(14) Rotate dial indicator out of the way.

(15) Remove differential case, dummy bearings
and starting point shims from the housing.

(16) Install pinion gear in the housing. Install the
yoke and establish the correct pinion rotating torque.

(17) Install differential case and dummy bearings
in the housing (without shims) and tighten retaining
cap bolts.

(18) Position the dial indicator plunger on a flat
surface between the ring gear bolt heads (Fig. 16).

(19) Push and hold differential case toward pinion
gear.

(20) Zero dial indicator face to pointer.

(21) Push and hold differential case to ring gear
side of the housing and record dial indicator reading.

(22) Subtract 0.002 in. (0.05 mm) from the dial
indicator reading to compensate for backlash between
ring and pinion gears. This total is the thickness of
shim required to achieve proper backlash.

(23) Subtract the backlash shim thickness from
the total preload shim thickness. The remainder is
the shim thickness required on the pinion side of the
housing.

(24) Rotate dial indicator out of the way on pilot
stud.

(25) Remove differential case and dummy bearings
from the housing.



3-94 REAR AXLE - 194RBI

TJ

REAR AXLE - 194RBI (Continued)

(26) Install new side bearing cones and cups on
differential case.

(27) Install spreader W-129-B and some compo-
nents of Adapter Set 6987 on differential housing and
spread axle opening enough to receive differential
case.

(28) Place side bearing shims into the housing
against the differential bearing bore.

(29) Install differential case in the housing.

(30) Rotate the differential case several times to
seat the side bearings.

(31) Position the indicator plunger against a ring
gear tooth (Fig. 19).

Fig. 19 RING GEAR BACKLASH
1 - DIAL INDICATOR

(32) Push and hold ring gear upward while not
allowing the pinion gear to rotate.

(33) Zero dial indicator face to pointer.

(34) Push and hold ring gear downward while not
allowing the pinion gear to rotate. Dial indicator
reading should be between 0.12 mm - 0.20 mm (0.005
in. - 0.008 in.). If backlash is not within specifications
transfer the necessary amount of shim thickness
from one side of the differential housing to the other
(Fig. 20).

(35) Verify differential case and ring gear runout
by measuring ring to pinion gear backlash at eight
locations around the ring gear. Readings should not
vary more than 0.05 mm (0.002 in.). If readings vary
more than specified, the ring gear or the differential
case is defective.

After the proper backlash is achieved, perform the
Gear Contact Pattern Analysis procedure.

GEAR CONTACT PATTERN

The ring gear and pinion teeth contact patterns
will show if the pinion depth is correct in the hous-
ing. It will also show if the ring gear backlash has
been adjusted correctly. The backlash can be adjusted

FOR MORE BACKLASH

DECREASE SHIM INCREASE SHIM
THIS SIDE FOR i o THIS SIDE FOR
MORE BACKLASH T MORE BACKLASH

bt

LR

LA %,
~—1 lo N
INCREASE SHIM NI | SRS DECREASE SHIM
THIS SDEFOR - __~ THS SIDE FOR
LESS BACKLASH L S LESS BACKLASH
| __l
L FORLESS BACKIASH
19302-28

Fig. 20 BACKLASH SHIM ADJUSTMENT

within specifications to achieve desired tooth contact
patterns.

The TOP LAND of the gear tooth is the top surface
of the tooth. The PROFILE of the gear tooth is the
depth of the tooth. The TOE of the gear is the por-
tion of the tooth surface at the end towards the cen-
ter. The HEEL of the gear is the portion of the tooth
at the outer-end. The ROOT of the gear tooth is the
lowest portion of the tooth (Fig. 21).

NOTE: If the PROFILE across the tooth is the same
it is a 3 Axis cut gear. If the PROFILE across the
tooth is tapered it is a 2 Axis cut gear.
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@
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Fig. 21 GEAR DESCRIPTION

- TOP LAND
- PROFILE
- TOE

- HEEL

- ROOT
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REAR AXLE - 194RBI (Continued)

(1) Apply a thin coat of hydrated ferric oxide or
equivalent to the drive and coast side of the ring gear
teeth.

(2) Wrap, twist, and hold a shop towel around the
pinion yoke to increase the turning resistance of the
pinion. This will provide a more distinct contact pat-
tern.

(3) With a boxed end wrench on a ring gear bolt,
rotate the differential case one complete revolution in
both directions while a load is being applied from
shop towel.

The areas on the ring gear teeth with the greatest
degree of contact against the pinion teeth will
squeeze the compound to the areas with the least
amount of contact. Note and compare patterns on the
ring gear teeth to Gear Tooth Contact Patterns
charts (Fig. 22) and (Fig. 23) and adjust pinion depth
and gear backlash as necessary.

REAR AXLE - 194RBI

DIFFERENTIAL BEARING PRELOAD CHECK

The final check on the differential assembly before
installing the axles is torque to rotate pinion and dif-
ferential combined. This will verify the correct differ-

ential bearing preload.

3-95

Torque to rotate the differential and pinion should
be the torque to rotate the pinion plus 0.79-1.24 N-m

(7-11 in. Ibs.).

COAST SIDE
TOE HEEL

DRIVE SIDE

HEEL TOE CONDITION

CONDITION

ACTION REQUIRED

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

iy

(
Y

Desirable pattern. The coast
pattern should be centered on the
tooth, but may be slightly toward the
toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top heel contact

Top toe contact

Backlash correct. Thicker

pinion position shim required.

Root toe contact

Root heel contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top heel contact

Pinion position shim correct.
Decrease backlash.

Root toe contact

LRRIRY
) o] o]

Root toe contact

Pinion position shim correct.
Increase backlash.

Fig. 22 PATTERN INTERPRETATION (GEAR CUT 2 AXIS)

8106312d
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REAR AXLE - 194RBI (Continued)

DRIVE SIDE

=
m
m
r
-4
O
m

CONDITION

COAST SIDE
TOE HEEL

CONDITION

ACTION REQUIRED

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the
tooth, but may be slightly toward the
toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top toe contact

Top heel contact

Backlash correct. Thicker

pinion position shim required.

Root heel contact

Root toe contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top toe contact

Pinion position shim correct.
Decrease backlash.

Root toe contact

W % W% Y

) o] o]

Root heel contact

Pinion position shim correct.
Increase backlash.

Fig. 23 PATTERN INTERPRETATION (GEAR CUT 3 AXIS)

8106361d

SPECIFICATIONS
REAR AXLE
AXLE SPECIFICATIONS
DESCRIPTION SPECIFICATION
Axle Ratio 3.07, 3.73, 4.10, 4.56

Ring Gear Backlash

0.12-0.20 mm (0.005-0.008 in.)

Pinion Bearing Preload - Original Bearings

1-2 N-m (10-20 in. Ibs.)

Pinion Bearing Preload - New Bearings

2-4 N-m (20-35 in. Ibs.)

TORQUE SPECIFICATIONS

DESCRIPTION N-m Ft. Lbs. In. Lbs.
Differential Cover Bolts 41 30 -
Bearing Cap Bolts 77 57 -
Ring Gear Bolts 136 100 -
Pinion Nut Min / Max 271-475 200-350 -
Pinion Mate Shaft Screw 16.25 12 -
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REAR AXLE - 194RBI (Continued)

SPECIAL TOOLS

7
\ /
(@@
L/
C 7

PULLER C-293-PA
ADAPTER C-293-39

5o

ADAPTER C-293-40

PILOT STUDS C-3288-B

£0110420

DIAL INDICATOR C-3339

INSTALLER C-3716-A

&

HANDLE C-4171
l ‘

REMOVER C-4345

PULLER C-452
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REAR AXLE - 194RBI (Continued)

INSTALLER D-130

INSTALLER D-146

[

N\

REMOVER D-149

DUMMY BEARINGS D-348

ADAPTER PLUG SP-3289

SPREADER W-129-B

"\

INSTALLER W-262

BEARING REMOVER 6310

(O

INSTALLER 6436

INSTALLER 6437

TJ
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REAR AXLE - 194RBI (Continued)

OO 5
8§ ol

es SISy

ADAPTER KIT 6987

HUB PULLER 6790 PULLER 7794-A

N

SHIM DUMMY 8107
WRENCH SPANNER 6958

€
((((f(/(f((((/(
(@
Ny

TRAC-LOK TOOLS 6960

CUP 8109

INSTALLER SCREW 8112

HOLDER FIXTURE 6965

3-

99
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AXLE SHAFTS
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove brake drum.

(3) Remove differential cover and drain fluid.

(4) Rotate differential case to access pinion mate
gear shaft lock screw. Remove lock screw and shaft
from differential case (Fig. 24).

19302-47

Fig. 24 MATE SHAFT LOCK SCREW

1 - LOCK SCREW
2 - PINION GEAR MATE SHAFT

(5) Push axle shaft inward and remove axle C-clip
lock (Fig. 25).

"~ 19003-45

Fig. 25 AXLE SHAFT C-CLIP

1- C-CLIP LOCK
2 - AXLE SHAFT
3 - SIDE GEAR

(6) Remove axle shaft.

INSTALLATION

(1) Lubricate bearing bore and seal lip with gear
lubricant. Insert axle shaft through seal, bearing,
and engage it into side gear splines.

(2) Install C-clip lock on the axle shaft, then push
axle outward to seat C-clip lock in side gear.

(3) Insert pinion mate shaft into differential case
and through thrust washers and pinion gears.

(4) Align hole in shaft with hole in the differential
case and install lock screw with Loctite® on the
threads. Tighten lock screw to 19 N-m (14 ft. Ibs.).

(5) Install differential cover.

AXLE SHAFT SEALS
REMOVAL

(1) Remove the axle shaft.

(2) Remove axle shaft seal from the end of the axle
shaft tube with a small pry bar.

(3) Inspect the axle shaft tube bore for roughness
and burrs and remove as necessary.

INSTALLATION

(1) Wipe the axle shaft tube bore clean.

(2) Install new axle shaft seal with Installer 6437
and Handle C-4171 (Fig. 26).

J9103-8

Fig. 26 AXLE SHAFT SEAL

- INSTALLER

- SEAL

- AXLE SHAFT TUBE
- HANDLE

A WN PR

(3) Install the axle shaft.
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AXLE BEARINGS
REMOVAL

(1) Remove axle shaft.

(2) Remove axle shaft seal from axle shaft tube
with a small pry bar.

(3) Remove axle shaft bearing from the axle tube
with Bearing Removal Tool Set 6310 and Adapter
Foot 6310-5 (Fig. 27).

®

@ @ J9003-51

Fig. 27 AXLE SHAFT BEARING TOOLS

- AXLE SHAFT TUBE
- NUT

- GUIDE PLATE

- GUIDE

- THREADED ROD

- ADAPTER

- FOOT

INSTALLATION

(1) Wipe axle shaft tube bore clean.

(2) Install axle shaft bearing with Installer 6436
and Handle C-4171.

~NoOo O~ WNE

NOTE: Part number on the bearing must be against
the installer.

(3) Install new axle shaft seal with Installer 6437
and Handle C-4171 (Fig. 28).
(4) Install axle shaft.

J9103-8
Fig. 28 AXLE SHAFT SEAL INSTALLER -

- INSTALLER

- SEAL

- AXLE SHAFT TUBE
- HANDLE

A WN P

PINION SEAL
REMOVAL

(1) With vehicle in neutral, position vehicle on hoist.

(2) Remove brake drums.

(3) Remove propeller shaft from the yoke.

(4) Rotate pinion gear three or four times.

(5) Record torque necessary to rotate the pinion
gear with an inch pound dial-type torque wrench.

(6) Hold the yoke with Wrench 6958 and remove
pinion nut and washer.

(7) Remove pinion yoke with Remover C-452 and
Wrench C-3281 (Fig. 29).

@ 1910231

Fig. 29 PINION YOKE REMOVER

1 - WRENCH
2 - YOKE
3 - REMOVER

(8) Remove pinion seal with a pry tool or slide
hammer mounted screw.
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PINION SEAL (Continued)

INSTALLATION

(1) Apply a light coating of gear lubricant on the
lip of pinion seal and install seal with an appropriate
installer (Fig. 30).

80a7e2be

Fig. 30 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

(2) Install pinion yoke Screw 8112, Cup 8109 and
Spanner Wrench 6958 (Fig. 31).

CAUTION: Do not exceed the minimum tightening
torque 271 N-m (200 ft. Ibs.) when installing the pin-
ion yoke at this point. Failure to heed caution may
result in damage.

80c6c0el

Fig. 31 PINION YOKE INSTALLER

1 - INSTALLER
2 - PINION YOKE
3 - SPANNER WRENCH

(3) Install yoke washer and new nut on pinion
gear and tighten nut until there is zero bearing end-
play.

(4) Tighten pinion nut to 271 N-m (200 ft. Ibs.).

CAUTION: Never loosen pinion gear nut to decrease
pinion gear bearing rotating torque and never
exceed specified preload torque. Failure to heed
caution may result in damage.

(5) Rotate pinion shaft using an inch pound torque
wrench. Rotating torque should be equal to the read-
ing recorded during removal plus an additional 0.56
N-m (5 in. Ibs.) (Fig. 32).

80a534a7

Fig. 32 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE
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PINION SEAL (Continued)

(6) If rotating torque is low, use Wrench 6958 to
hold pinion yoke (Fig. 33), and tighten pinion nut in
6.8 N-m (5 ft. Ibs.) increments until proper rotating
torque is achieved.

CAUTION: If maximum tightening torque 475 N-m
(350 ft. Ibs.) is reached prior to reaching the
required rotating torque, the collapsible spacer may
have been damaged. Failure to heed caution may
result in damage.

N
(2) < ==

80c6bfe7

Fig. 33 YOKE HOLDER

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

(7) Install propeller shaft.
(8) Install the brake drums.

COLLAPSIBLE SPACER
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove rear brake drums.

(3) Remove propeller shaft.

(4) Rotate pinion gear three or four times.

(5) Record torgue to rotate the pinion gear with an
inch pound dial-type torque wrench.

(6) Hold pinion yoke with Spanner Wrench 6958
and remove pinion nut and washer.

(7) Remove pinion yoke with Remover C-452 and
Flange Wrench C-3281 (Fig. 34).

(8) Remove pinion shaft seal with a pry tool or a
slide hammer mounted screw.

J9102-31

Fig. 34 PINION YOKE REMOVER

1 - WRENCH
2 - YOKE
3 - REMOVER

(9) Remove front pinion bearing using a pair of
pick tools to pull the bearing straight off the pinion
gear shaft.

NOTE: If bearing becomes bound on pinion shatft,
lightly tap the pinion shaft with a rawhide/rubber
hammer.

(10) Remove collapsible spacer.

INSTALLATION

(1) Install a new collapsible preload spacer on pin-
ion shaft.

(2) Install pinion front bearing.

(3) Apply a light coating of gear lubricant on the
lip of pinion seal and install seal with an appropriate
installer (Fig. 35).

80a7e2be

Fig. 35 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER
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COLLAPSIBLE SPACER (Continued)

(4) Install yoke with Screw 8112, Cup 8109 and
Spanner Wrench 6958 (Fig. 36).

80c6c0el

Fig. 36 PINION YOKE INSTALLER

1 - INSTALLER
2 - PINION YOKE
3 - SPANNER WRENCH

(5) Install yoke washer and new nut on the pinion
gear. Tighten the nut to 271 N-m (200 ft. Ibs.).

CAUTION: Never loosen pinion gear nut to decrease
pinion gear bearing rotating torque and never
exceed specified preload torque. Failure to heed
caution may result in damage.

(6) Using yoke with Spanner Wrench 6958 and a
torque wrench set at 475 N-m (350 ft. Ibs.), (Fig. 37)
slowly tighten the nut in 6.8 N-m (5 ft. Ibs.) incre-
ments until the rotating torque is achieved. Measure
rotating torque frequently to avoid over crushing the
collapsible spacer (Fig. 38).

CAUTION: If more than 475 N-m (350 ft. Ibs.) torque
is required to crush the collapsible spacer, the
spacer is defective and must be replaced. Failure to
heed caution may result in damage.

(7) Check rotating torque with an inch pound
torque wrench (Fig. 38). The rotating torque of the
pinion should be, the reading recorded during
removal plus an additional 0.56 N-m (5 in. Ibs.).

(8) Install propeller shaft.

(9) Install rear brake drums.

80c6bfe7

Fig. 37 YOKE HOLDER

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

80a534a7

Fig. 38 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE
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DIFFERENTIAL COVER
REMOVAL

(1) With vehicle in neutral, position vehicle on hoist.
(2) Remove drain plug.

(3) Remove cover bolts.

(4) Remove cover and drain lubricant.

INSTALLATION

(1) Apply a 6.35mm (1/4 in.) bead of Mopar Sili-
cone Rubber Sealant or equivalent to the housing
cover (Fig. 39).

J9302-30
Fig. 39 HOUSING COVER - TYPICAL

1 - SEALANT SURFACE
2 - SEALANT
3 - SEALANT THICKESS

CAUTION: If housing cover is not installed within 3
to 5 minutes, the cover must be cleaned and new
RTV applied. Failure to heed caution may result in
damage.

(2) Install cover and identification tag. Tighten
cover bolts in a criss-cross pattern to 41 N-m (30 ft.
Ibs.).

(3) Fill differential to specifications.

(4) Install fill plug and tighten to 34 N-m (25 ft.
Ibs.).

DIFFERENTIAL

REMOVAL

(1) Remove differential fill plug.
(2) Remove differential cover and drain fluid.

(3) Remove axle shafts.
(4) Note reference letters stamped on the bearing
caps and housing machined sealing surface (Fig. 40).

J9003-92

Fig. 40 BEARING CAP REFERENCE

1 - REFERENCE LETTERS
2 - REFERENCE LETTERS

(5) Loosen differential bearing cap bolts.

(6) Position Spreader W-129-B with Adapter Kit
6987B on differential locating holes (Fig. 41). Install
hold-down clamps and tighten the turnbuckle finger-
tight.
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Fig. 41 SPREADER LOCATION

- DIFFERENTIAL HOUSING
- DOWEL

- SAFETY HOLD DOWN

- SPREADER

- TURNBUCKLE

80a534c5
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DIFFERENTIAL (Continued)

(7) Install a Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339 to
pilot stud. Load indicator plunger against the opposite
side of the housing (Fig. 42) and zero the indicator.

CAUTION: Never spread the housing over 0.38 mm
(0.015 in). Failure to heed caution may result in
damage.

80a534c6

Fig. 42 DIAL INDICATOR LOCATION

- CLAMP

- DIAL INDICATOR
- LEVER ADAPTER
- SPREADER

- PILOT STUD

abhwNBE

(8) Spread housing while measuring the distance
with the dial indicator (Fig. 43).
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80a534c7

Fig. 43 SPREAD DIFFERENTIAL HOUSING

1 - DIAL INDICATOR
2 - SPREADER

(9) Remove dial indicator.

(10) While holding differential case in position,
remove differential bearing caps.

(11) Remove differential from housing and tag dif-
ferential bearing cups to indicate location (Fig. 44).
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Fig. 44 DIFFERENTIAL CASE REMOVAL

1 - DIFFERENTIAL HOUSING
2 - DIFFERENTIAL CASE
3 - BEARING CUPS

(12) Remove spreader from housing.
(13) Clean the housing cavity with flushing oil,
light engine oil or lint free cloth.

NOTE: Do not use water, steam, kerosene or gaso-
line for cleaning.

DISASSEMBLY

(1) Remove pinion shaft.

(2) Rotate differential side gears and remove dif-
ferential pinions and thrust washers (Fig. 45).

(3) Remove differential side gears and thrust
washers.

ASSEMBLY

(1) Lubricate all
hypoid gear lubricant.

(2) Install differential side gears and thrust wash-
ers.

(3) Install
washers.

(4) Install the pinion mate shaft.

(5) Align hole in the pinion mate shaft with the
hole in the differential case and install pinion mate
shaft lock screw finger tight.

differential components with

differential pinion gears and thrust
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DIFFERENTIAL (Continued)
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Fig. 45 DIFFERENTIAL GEARS

1 - THRUST WASHER
2 - SIDE GEAR
3 - DIFFERENTIAL PINION

INSTALLATION

NOTE: If replacement differential bearings or differ-
ential case are being installed, differential side
bearing shim requirements may change. Refer
Adjustments (Differential Bearing Preload and Gear
Backlash) to determine the proper shim selection.

(1) Position Spreader W-129-B and adapters from
Adapter set 6987, with the tool dowel pins seated in
the locating holes (Fig. 46). Install hold-down clamps
and tighten turnbuckle finger-tight.

(2) Install Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load the indicator plunger against the
opposite side of the housing and zero the indicator.

CAUTION: Never spread over 0.38 mm (0.015 in).
Failure to heed caution may result in damage.

(3) Spread the housing enough to install the case
in the housing. Measure the distance with the dial
indicator.

(4) Remove the dial indicator.

(5) Install differential case in the housing. Ensure
that the differential bearing cups remain in position
on the differential bearings. Tap the differential case
to ensure the bearings cups are seated in the hous-
ing.

(6) Install bearing caps in their original locations
(Fig. 47).
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Fig. 46 SPREADER LOCATION

- DIFFERENTIAL HOUSING
- DOWEL

- SAFETY HOLD DOWN

- SPREADER

- TURNBUCKLE

80a534c5
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Fig. 47 BEARING CAP REFERENCE

1 - REFERENCE LETTERS
2 - REFERENCE LETTERS

(7) Loosely install differential bearing cap bolts.

(8) Remove axle housing spreader.

(9) Tighten bearing cap bolts to 77 N-m (57 ft.
Ibs.).

(10) Install axle shafts.

(11) Install cover and identification tag.
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DIFFERENTIAL - TRAC-LOK
DESCRIPTION

The Trac-Lok® differential has a one-piece differen-
tial case, and similar internal components as a stan-
dard differential, plus two
Differential bearing preload and ring gear backlash
are adjusted with shims located between the differ-
ential case bearing cups and housing. Pinion bearing
preload is set and maintained by the use of a collaps-
ible spacer.

OPERATION

This differentials clutches are engaged by two con-
current forces. The first being the preload force
exerted through Belleville spring washers within the
clutch packs. The second is the separating forces gen-
erated by the side gears as torque is applied through
the ring gear (Fig. 48).

This design provides the differential action needed
for turning corners and for driving straight ahead
during periods of unequal traction. When one wheel
looses traction, the clutch packs transfer additional
torque to the wheel having the most traction. This
differential resist wheel spin on bumpy roads and
provide more pulling power when one wheel looses
traction. Pulling power is provided continuously until
both wheels loose traction. If both wheels slip due to
unequal traction, Trac-lok® operation is normal. In
extreme cases of differences of traction, the wheel
with the least traction may spin.

DIAGNOSIS AND TESTING

The most common problem is a chatter noise when
turning corners. Before removing the unit for repair,
drain, flush and refill the axle with the specified
lubricant. A container of Mopar Trac-lok® Lubricant
(friction modifier) should be added after repair ser-
vice or during a lubricant change.

After changing the lubricant, drive the vehicle and
make 10 to 12 slow, figure-eight turns. This maneu-
ver will pump lubricant through the clutches. This
will correct the condition in most instances. If chatter
persists, clutch damage could have occurred.

DIFFERENTIAL TEST
The differential can be tested without removing the
differential case by measuring rotating torque. Make

T
@ ®
®
clutch disc packs.
®
- ®
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Fig. 48 TRAC-LOK LIMITED SLIP DIFFERENTIAL

- CASE

- RING GEAR

- DRIVE PINION
- PINION GEAR

- MATE SHAFT

- CLUTCH PACK
- SIDE GEAR

- CLUTCH PACK

O~NO U WNE

sure brakes are not dragging during this measure-
ment.

(1) Place blocks in front and rear of both front
wheels.

(2) Raise one rear wheel until it is completely off
the ground.

(3) Engine off, transmission in neutral, and park-
ing brake off.

(4) Remove wheel and bolt Special Tool 6790 or
equivalent tool to studs.
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DIFFERENTIAL - TRAC-LOK (Continued)

(5) Use torque wrench on special tool to rotate
wheel and read rotating torque (Fig. 49).

80a4d327

Fig. 49 ROTATING TORQUE TEST

1 - SPECIAL TOOL WITH BOLT IN CENTER HOLE
2 - TORQUE WRENCH

(6) If rotating torque is less than 41 N-m (30 ft.
Ibs.) or more than 271 N-m (200 ft. Ibs.) on either
wheel the unit should be serviced.

DISASSEMBLY

(1) Clamp Holding Fixture 6965 in vise and set
differential case on fixture (Fig. 50).

80a7e2ae

Fig. 50 DIFFERENTIAL CASE FIXTURE

1 - FIXTURE
2 - VISE
3 - DIFFERENTIAL

(2) Remove pinion gear mate shaft lock screw.

(3) Remove pinion gear mate shaft.

(4) Lubricate and install disc without threaded
hole from Trac-Lok® Tool Kit 6960 into lower side
gear (Fig. 51).

80bd202b

Fig. 51 DISC PLATE

1 - LOWER SIDE GEAR
2 - DIFFERENTIAL CASE
3-DISC

(5) Install disc with threaded hole in the upper
side gear. Thread forcing screw from Trac-Lok® Tool
Kit 6960 through the upper disc until it comes in
contact with lower disc.
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DIFFERENTIAL - TRAC-LOK (Continued)

(6) Insert a screw driver in slot of upper disc (Fig.
52) to prevent disc from turning.
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Fig. 52 THREAD ADAPTER DISC

- SOCKET

- SLOT IN DISC

- SCREWDRIVER

- LOWER DISC

- FORCING SCREW
- UPPER DISC

OO WNPE

(7) Tighten forcing screw to 122 N-m (90 ft. Ibs.)
maximum to compress Belleville springs in clutch
packs (Fig. 53).

(8) With a feeler gauge remove thrust washers
from behind the pinion gears (Fig. 54).

(9) Insert turning bar from tool kit into the pinion
mate shaft hole in the case (Fig. 55).

(10) Loosen forcing screw in small increments
until clutch pack tension is relieved and the differen-
tial case can be rotated with turning bar.

(11) Rotate differential case until pinion gears can
be removed.

(12) Remove pinion gears from differential case.

(13) Remove forcing screw and discs.

(14) Remove top side gear, clutch pack retainers
and clutch pack (Fig. 56).

NOTE: Keep plates in order during removal.

(15) Remove differential case from the fixture.
(16) Remove side gear, clutch pack retainer and
clutch pack.

Fig. 53 TIGHTEN FORCING SCREW

1 - TORQUE WRENCH
2 - FORCING SCREW
3 - DIFFERENTIAL CASE

@

80a77406

Fig. 54 PINION GEAR THRUST WASHER

1 - THRUST WASHER
2 - FEELER GAUGE

NOTE: Keep plates in order during removal.

ASSEMBLY

NOTE: New Plates and discs with fiber coating (no
grooves or lines) must be presoaked in Friction
Modifier before assembly. Soak plates and discs for
a minimum of 20 minutes.
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DIFFERENTIAL - TRAC-LOK (Continued)

80a0c4f6

Fig. 55 TURNING BAR

1 - PINION GEARS
2 - TURNING BAR

‘ @ 18903-50

Fig. 57 CLUTCH DISC PACK

- CLUTCH PACK
- RETAINER

- SIDE GEAR

- RETAINER

A WN P
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Fig. 56 SIDE GEAR & CLUTCH DISC

1 - DIFFERENTIAL CASE
2 - RETAINER
3 - SIDE GEAR AND CLUTCH DISC PACK

(1) Assemble clutch discs into packs and secure
disc packs with retaining clips (Fig. 57).

(2) Install assembled clutch disc packs on side
gear hubs.

(3) Install clutch pack and lower side gear in dif- 80bd270c
ferential case (Fig. 58).

Fig. 58 CLUTCH PACK AND LOWER SIDE GEAR
NOTE: Verify clutch pack retaining clips are in posi- 1 - DIFFERENTIAL CASE
tion and seated in case pockets. 2 - LOWER SIDE GEAR AND CLUTCH PACK
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DIFFERENTIAL - TRAC-LOK (Continued)

(4) Lubricated and install disc without the hole

from Trac-Lok® Tool Kit 6960 into lower side gear.

(5) Install upper side gear and clutch disc pack

(Fig. 59).

NOTE: Verify clutch pack retaining clips are in posi-
tion and seated in case pockets.
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Fig. 59 CLUTCH PACK AND UPPER SIDE GEAR

1 - SIDE GEAR AND CLUTCH PACK
2 - DIFFERENTIAL CASE
3 - LOWER DISC

(6) Lubricate and install disc with threaded hole
into top side gear.

(7) Thread forcing screw from tool kit through the
top disc and until screw slightly compress clutch disc.

(8) Place pinion gears in position in side gears and
verify pinion mate shaft hole is aligned.

(9) Rotate case with turning bar until pinion mate
shaft holes in pinion gears align with holes in case.

NOTE: It may be necessary to slightly tighten the
forcing screw in order to install the pinion gears.

(10) Tighten forcing screw to 122 N-m (90 ft. Ibs.)
maximum to compress the Belleville springs.

(11) Lubricate and install thrust washers behind
pinion gears and align washers with a small screw
driver. Insert mate shaft into each pinion gear to ver-
ify alignment.

(12) Remove forcing screw and discs.

TJ

(13) Install pinion gear mate shaft and align holes
in shaft and case.

(14) Install pinion mate shaft lock screw finger
tight to hold shaft during differential installation.

(15) Lubricate all differential components with
hypoid gear lubricant.

DIFFERENTIAL CASE
BEARINGS

REMOVAL
(1) Remove differential from housing.
(2) Remove bearings from differential case with

Puller/Press C-293-PA , Adapters C-293-39 and Plug
SP-3289 (Fig. 60).
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Fig. 60 BEARING REMOVAL

- ADAPTERS

- BEARING

- DIFFERENTIAL
- PLUG

- PULLER

OB WNEF
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DIFFERENTIAL CASE BEARINGS (Continued)

INSTALLATION

(1) Install differential side bearings with Installer
C-3716-A with Handle C-4171 (Fig. 61).

80a9539a

Fig. 61 DIFFERENTIAL CASE BEARINGS

- HANDLE

- DIFFERENTIAL
- BEARING

- INSTALLER

A WN P

(4) Drive ring gear off the differential case with a

dead-blow hammer (Fig. 62).

(\O }9202-76

Fig. 62 RING GEAR

1-CASE
2 - RING GEAR
3 - DEAD-BLOW HAMMER

(2) Install differential in the housing.

PINION GEAR/RING GEAR
REMOVAL

NOTE: The ring and pinion gears are serviced in a
matched set. Never replace one gear without replac-
ing the other gear.

(1) Remove differential from housing.

(2) Place differential case in a vise with soft metal
jaw.

(3) Remove ring gear bolts from the differential
case.

(5) Hold pinion yoke with Wrench 6958 and
remove pinion yoke nut and washer.
(6) Remove pinion yoke from pinion shaft with

Remover C-452 and Wrench C-3281 (Fig. 63).

J9102-31

Fig. 63 PINION YOKE REMOVER

1 - WRENCH
2 - YOKE
3 - PULLER
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(7) Remove pinion gear from housing with a dead- (11) Remove rear bearing cup from housing (Fig.
blow hammer (Fig. 64). 66) with Remover D-149 and Handle C-4171.

J9302-23

19302-25 ;
Fig. 64 REMOVE PINION GEAR Fig. 66 REAR PINION BEARING CUP

1 - DRIVER
1 - DEAD-BLOW HAMMER 2 - HANDLE

(8) Remove pinion shaft seal with a pry tool or a (12) Remove collapsible preload spacer (Fig. 67).
slide hammer mounted screw. s

(9) Remove oil slinger, if equipped, and front pin-
ion bearing.

(10) Remove front pinion bearing cup with
Remover C-4345 and Handle C-4171 (Fig. 65).

| =~

19302-66
@ Fig. 67 COLLAPSIBLE SPACER
1 - COLLAPSIBLE SPACER
2 - SHOULDER
19302-22 3 - PINION GEAR
) 4 - SHIM
Fig. 65 FRONT PINION BEARING CUP 5 - REAR BEARING

1 - REMOVER
2 - HANDLE




TJ REAR AXLE - 194RBI 3 - 115
PINION GEAR/RING GEAR (Continued)

(13) Remove rear bearing from the pinion shaft @
with Puller/Press C-293-PA and Adapters C-293-40
(Fig. 68).

@ 19402-66

Fig. 69 REAR PINION BEARING CUP

1 - INSTALLER
2 - HANDLE

Fig. 68 REAR PINION BEARING

- PULLER

- VISE

- ADAPTERS

- DRIVE PINION GEAR SHAFT

A WN P

(14) Remove depth shims from the pinion shaft
and record the shims thickness.

INSTALLATION

NOTE: A pinion depth shim/oil slinger is placed
between the rear pinion bearing cone and the pin-
ion head to achieve proper ring gear and pinion
mesh. If ring gear and pinion are reused, the pinion
depth shim/oil slinger should not require replace-
ment. Refer to Adjustment (Pinion Gear Depth) to
select the proper thickness shim/oil slinger if ring
and pinion gears are replaced.

Fig. 70 FRONT PINION BEARING CUP
(1) Apply Mopar Door Ease or equivalent lubricant 1 - INSTALLER

to outside surface of bearing cups. 2 - HANDLE

(2) Install pinion rear bearing cup with Installer
D-146 and Driver Handle C-4171 (Fig. 69) and verify
cup is seated.

(3) Install pinion front bearing cup with Installer
D-130 and Handle C-4171 (Fig. 70) and verify cup is
seated.

(4) Install pinion front bearing and shim.
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(5) Apply a light coating of gear lubricant on the
lip of pinion seal and install seal with an appropriate

installer (Fig. 71).

80a7e2be

Fig. 71 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

(6) Install depth shim on the pinion gear.
(7) Install rear bearing and shim on the pinion
gear with Installer W-262 and a press (Fig. 72).

@ J9003-67

Fig. 72 REAR PINION BEARING

- PRESS

- INSTALLER

- DRIVE PINION GEAR

- REAR PINION BEARING

A WN P

(8) Install a new collapsible preload spacer on pin-
ion shaft and install pinion gear in the housing (Fig.
73).

(9) Install yoke with Installer Screw 8112, Cup
8109 and Wrench 6958 (Fig. 74).

J9302-66

Fig. 73 COLLAPSIBLE SPACER

- COLLAPSIBLE SPACER
- SHOULDER

- PINION GEAR

- SHIM

- REAR BEARING

OB WNEF

80c6c0el

Fig. 74 PINION YOKE INSTALLER

1 - INSTALLER
2 - PINION YOKE
3 - SPANNER WRENCH
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PINION GEAR/RING GEAR (Continued)

(10) Install yoke washer and a new nut on the
pinion gear and tighten the pinion nut until there is
zero bearing end-play.

(11) Tighten the nut to 271 N-m (200 ft. Ibs.).

CAUTION: Never loosen pinion gear nut to decrease
pinion gear bearing rotating torque and never
exceed specified preload torque. Failure to heed
caution may result in damage.

(12) Using Spanner Wrench 6958 and a torque
wrench set at 475 N-m (350 ft. Ibs.), (Fig. 75) slowly
tighten the nut in 6.8 N-m (5 ft. Ibs.) increments
until the rotating torque is achieved. Measure the
rotating torque frequently to avoid over crushing the
collapsible spacer (Fig. 76).

CAUTION: If more than 475 N-m (350 ft. Ibs.) torque
is required to crush the collapsible spacer, the
spacer is defective and must be replaced. Failure to
heed caution may result in damage.

S

\/

Fig. 75 PINION YOKE WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

80c6bfe7

(13) Check bearing rotating torque with a inch
pound torque wrench (Fig. 76). The pinion gear rotat-
ing torque should be:

e Original Bearings: 1 to 2 N-m (10 to 20 in. Ibs.).

e New Bearings: 2 to 4 N-m (20 to 35 in. Ibs.).

(14) Invert the differential case and start two ring
gear bolts. This will provide case-to-ring gear bolt
hole alignment.

(15) Invert the differential case in the vise.

(16) Install new ring gear bolts and alternately
tighten to 136 N-m (100 ft. Ibs.) (Fig. 77).

80a534a7

Fig. 76 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE

CAUTION: Do not reuse ring gear bolts, the bolts
can fracture causing extensive damage. Failure to
heed caution may result in damage.

19202-77

Fig. 77 RING GEAR BOLTS

- TORQUE WRENCH
- RING GEAR BOLT
- RING GEAR

- CASE

A WNRE

(17) Install differential in axle housing and verify
gear mesh and contact pattern. Refer to Adjustments
(Gear Contact Pattern) for procedure.
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REAR AXLE - 216RBI

DIAGNOSIS AND TESTING
GEAR NOISE

Axle gear noise can be caused by insufficient lubri-
cant, incorrect backlash, incorrect pinion depth, tooth
contact, worn/damaged gears, or the carrier housing
not having the proper offset and squareness.

Gear noise usually happens at a specific speed
range. The noise can also occur during a specific type
of driving condition. These conditions are accelera-
tion, deceleration, coast, or constant load.

When road testing, first warm-up the axle fluid by
driving the vehicle at least 5 miles and then acceler-
ate the vehicle to the speed range where the noise is
the greatest. Shift out-of-gear and coast through the
peak-noise range. If the noise stops or changes
greatly:

e Check for insufficient lubricant.

e Incorrect ring gear backlash.

e Gear damage.
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Differential side gears and pinions can be checked
by turning the vehicle. They usually do not cause
noise during straight-ahead driving when the gears
are unloaded. The side gears are loaded during vehi-
cle turns. A worn pinion shaft can also cause a snap-
ping or a knocking noise.

BEARING NOISE

The axle shaft, differential and pinion bearings can
all produce noise when worn or damaged. Bearing
noise can be either a whining, or a growling sound.

Pinion bearings have a constant-pitch noise. This
noise changes only with vehicle speed. Pinion bearing
noise will be higher pitched because it rotates at a
faster rate. Drive the vehicle and load the differen-
tial. If bearing noise occurs, the rear pinion bearing
is the source of the noise. If the bearing noise is
heard during a coast, the front pinion bearing is the
source.

Worn or damaged differential bearings usually pro-
duce a low pitch noise. Differential bearing noise is
similar to pinion bearing noise. The pitch of differen-
tial bearing noise is also constant and varies only
with vehicle speed.
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Axle shaft bearings produce noise and vibration
when worn or damaged. The noise generally changes
when the bearings are loaded. Road test the vehicle.
Turn the vehicle sharply to the left and to the right.
This will load the bearings and change the noise
level. Where axle bearing damage is slight, the noise
is usually not noticeable at speeds above 30 mph.

LOW SPEED KNOCK

Low speed knock is generally caused by a worn
U-joint or by worn side-gear thrust washers. A worn
pinion shaft bore will also cause low speed knock.

VIBRATION
Vibration at the rear of the vehicle is usually
caused by a:
e Damaged drive shaft.
Missing drive shaft balance weight(s).
Worn or out-of-balance wheels.
Loose wheel lug nuts.
Worn U-joint(s).
Loose/broken springs.
Damaged axle shaft bearing(s).
Loose pinion gear nut.
Excessive pinion yoke run out.
Bent axle shaft(s).
Check for loose or damaged front-end components
or engine/transmission mounts. These components

can contribute to what appears to be a rearend vibra-
tion. Do not overlook engine accessories, brackets
and drive belts.

NOTE: All driveline components should be exam-
ined before starting any repair.

DRIVELINE SNAP

A snap or clunk noise when the vehicle is shifted
into gear (or the clutch engaged), can be caused by:

e High engine idle speed.

Transmission shift operation.

Loose engine/transmission/transfer case mounts.
Worn U-joints.

Loose spring mounts.

Loose pinion gear nut and yoke.

Excessive ring gear backlash.

Excessive side gear to case clearance.

The source of a snap or a clunk noise can be deter-
mined with the assistance of a helper. Raise the vehi-
cle on a hoist with the wheels free to rotate. Instruct
the helper to shift the transmission into gear. Listen
for the noise, a mechanics stethoscope is helpful in
isolating the source of a noise.

DIAGNOSTIC CHART

Condition

Possible Causes

Correction

Wheel Noise 1. Wheel loose.

2. Faulty, brinelled wheel bearing.

1. Tighten loose nuts.

2. Replace bearing.

Axle Shaft Noise

1. Misaligned axle tube.

2. Bent or sprung axle shaft.

1. Inspect axle tube alignment.
Correct as necessary.

2. Inspect and correct as necessary.

Axle Shaft Broke

1. Misaligned axle tube.
2 Vehicle overloaded.
3. Erratic clutch operation.

4. Grabbing clutch.

1. Replace the broken shaft after
correcting tube mis-alignment.

2. Replace broken shaft and avoid
excessive weight on vehicle.

3. Replace broken shaft and avoid
or correct erratic clutch operation.

4. Replace broken shaft and inspect
and repair clutch as necessary.
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Condition

Possible Causes

Correction

Differential Cracked

1. Improper adjustment of the
differential bearings.

2. Excessive ring gear backlash.

3. Vehicle overloaded.

4. Erratic clutch operation.

1. Replace case and inspect gears
and bearings for further damage.
Set differential bearing pre-load

properly.

2. Replace case and inspect gears
and bearings for further damage.
Set ring gear backlash properly.

3. Replace case and inspect gears
and bearings for further damage.
Avoid excessive vehicle weight.

4. Replace case and inspect gears
and bearings for further damage.
Avoid erratic use of clutch.

Differential Gears Scored

1. Insufficient lubrication.

2. Improper grade of lubricant.

3. Excessive spinning of one
wheelltire.

1. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

2. Replace scored gears. Fill
differential with the correct fluid type
and quantity.

3. Replace scored gears. Inspect all

gears, pinion bores, and shaft for
damage. Service as necessatry.

Loss Of Lubricant

1. Lubricant level too high.

. Worn axle shaft seals.

. Cracked differential housing.
. Worn pinion seal.

. Worn/scored yoke.

D 01~ WN

. Axle cover not properly sealed.

1. Drain lubricant to the correct
level.

2. Replace seals.

3. Repair as necessary.
4. Replace seal.

5. Replace yoke and seal.

6. Remove, clean, and re-seal
cover.

Axle Overheating

1. Lubricant level low.

2. Improper grade of lubricant.

3. Bearing pre-loads too high.
4. Insufficient ring gear backlash.

1. Fill differential to correct level.

2. Fill differential with the correct
fluid type and quantity.

3. Re-adjust bearing pre-loads.
4. Re-adjust ring gear backlash.
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Condition

Possible Causes

Correction

Gear Teeth Broke

1. Overloading.

2. Erratic clutch operation.

3. Ice-spotted pavement.

4. Improper adjustments.

1. Replace gears. Examine other
gears and bearings for possible
damage.

2. Replace gears and examine the
remaining parts for damage. Avoid
erratic clutch operation.

3. Replace gears and examine
remaining parts for damage.

4. Replace gears and examine
remaining parts for damage. Ensure
ring gear backlash is correct.

Axle Noise

1. Insufficient lubricant.

2. Improper ring gear and pinion
adjustment.

3. Unmatched ring gear and pinion.
4. Worn teeth on ring gear and/or
pinion.

5. Loose pinion bearings.

6. Loose differential bearings.

7. Mis-aligned or sprung ring gear.

8. Loose differential bearing cap
bolts.

9. Housing not machined properly.

1. Fill differential with the correct
fluid type and quantity.

2. Check ring gear and pinion
contact pattern. Adjust backlash or
pinion depth.

3. Replace gears with a matched
ring gear and pinion.

4. Replace ring gear and pinion.

5. Adjust pinion bearing pre-load.

6. Adjust differential bearing
pre-load.

7. Measure ring gear run-out.
Replace components as necessary.

8. Inspect differential components
and replace as necessary. Ensure
that the bearing caps are torqued
tot he proper specification.

9. Replace housing.
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REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Position a suitable lifting device under the
axle.

(3) Secure axle to device.

(4) Remove brake components.

(5) Remove brake hose at the axle junction block.

(6) Remove vent hose from axle tube.

(7) If equipped with Locker differential disconnect
pressure hose from differential housing and locker
indicator connector (Fig. 1).

80ebbe24

Fig. 1 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

(8) Remove propeller shaft.
(9) Remove stabilizer bar links from axle.
(10) Remove shock absorbers from axle (Fig. 2).

80213810

Fig. 2 SHOCK ABSORBER

1 - AXLE BRACKET
2 - SHOCK

(11) Remove track bar from axle (Fig. 3).

@ 80a13811

Fig. 3 REAR TRACK BAR

1 - TRACK BAR
2 - FRAME BRACKET
3 - REAR AXLE

(12) Remove upper and lower suspension arms
from the axle brackets.
(13) Separate the axle from the vehicle.

INSTALLATION

CAUTION: The weight of the vehicle must be sup-
ported by the springs before suspension arms and
track bar fasteners can be tightened. Failure to
heed caution may result in damage.

(1) Raise axle with lifting device and align coil
springs.

(2) Position upper and lower suspension arms on
the axle brackets. Install nuts and bolts, do not
tighten bolts at this time.

(3) Install track bar and attachment bolts, do not
tighten bolts at this time.

(4) Install shock absorbers and tighten nuts to
torque specification.

(5) Install stabilizer bar links and tighten nuts to
torque specification.

(6) Install the wheel speed sensors, if necessary.

(7) Install brake components.

(8) Install brake hose to the axle junction block
and bleed brakes.

(9) Install axle vent hose.

(10) If equipped with Locker differential connect
pressure hose and Locker indicator swith.

(11) Install propeller shaft.

(12) Remove lifting device from axle and lower the
vehicle.

(13) Tighten upper and lower control arms nuts to
torque specification (Fig. 4).

(14) Tighten track bar bolts to torque specification.
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80213815

Fig. 4 UPPER AND LOWER SUSPENSION ARMS

1 - UPPER SUSPENSION ARM
2 - REAR AXLE
3 - LOWER SUSPENSION ARM

ADJUSTMENTS

RING AND PINION GEAR

Ring and pinion gears are supplied as matched
sets only. The identifying numbers for the ring and
pinion gear are etched into the face of each gear (Fig.
5). A plus (+) number, minus (=) number or zero (0) is
etched into the face of the pinion gear. This number
is the amount (in thousandths of an inch) the depth
varies from the standard depth setting of a pinion
etched with a (0). The standard depth provides the
best teeth contact pattern. Refer to Backlash and
Contact Pattern Analysis Paragraph in this section
for additional information.

Compensation for pinion depth variance is
achieved with select shims. The shims are placed
under the inner pinion bearing on the pinion shaft.

If a new gear set is being installed, note the depth
variance etched into both the original and replace-

J9003-100

Fig. 5 PINION GEAR ID NUMBERS

1 - PRODUCTION NUMBERS
2 - DRIVE PINION GEAR DEPTH VARIANCE
3 - GEARS MATCHING NUMBER

ment pinion gear. Add or subtract the thickness of
the original depth shims to compensate for the differ-
ence in the depth variances. Refer to the Depth Vari-
ance charts.

Note where Old and New Pinion Marking columns
intersect. The intersecting figure represents plus or
minus the amount needed.

Note the etched number on the face of the drive
pinion gear (-1, -2, 0, +1, +2, etc.). The numbers rep-
resent thousands of an inch deviation from the stan-
dard. If the number is negative, add that value to the
required thickness of the depth shim(s). If the num-
ber is positive, subtract that value from the thickness
of the depth shim(s). If the number is 0 no change is
necessary. Refer to the Pinion Gear Depth Variance
Chart.
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PINION GEAR DEPTH VARIANCE
Original Pinion Replacement Pinion Gear Depth Variance
Gear Depth
Variance —4 -3 -2 -1 0 +1 +2 +3 +4

+4 +0.008 | +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0
+3 +0.007 | +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001
+2 +0.006 | +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002
+1 +0.005 | +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003
0 +0.004 | +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004
-1 +0.003 | +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 | —0.004 | —0.005
-2 +0.002 | +0.001 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006
-3 +0.001 0 —0.001 | —0.002 [ —0.003 | —0.004 | —0.005 [ —0.006 | —0.007
—4 0 —0.001 | —0.002 | —0.003 [ —0.004 | —0.005 | —0.006 | —0.007 | —0.008

PINION DEPTH MEASUREMENT AND ADJUSTMENT (1) Assemble Pinion Height Block 6739, Pinion
Measurements are taken with pinion cups and pin- Block 6734 and rear pinion bearing onto Screw 6741

ion bearings installed in housing. Take measure- (Fig. 6).

ments with Pinion Gauge Set 6730 and Dial (2) Insert assembled height gauge components,

Indicator C-3339 (Fig. 6).

rear bearing and screw into axle housing through
pinion bearing cups (Fig. 7).

(3) Install front pinion bearing and Cone 6740
hand tight.

®

\@

19403-39

Fig. 7 PINION HEIGHT BLOCK

J9403-45

Fig. 6 PINION DEPTH GAUGE TOOLS

- DIAL INDICATOR
- ARBOR

- CONE

- SCREW

- PINION BLOCK

- SCOOTER BLOCK
- ARBOR DISC

O~NO O~ WNPE

- PINION HEIGHT BLOCK

1 - PINION BLOCK
2 - PINION HEIGHT BLOCK
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(4) Place Arbor Disc 6732 on Arbor D-115-3 in posi-
tion in the housing side bearing cradles (Fig. 8).
Install differential bearing caps on Arbor Discs and
tighten cap bolts to 41 N-m (30 ft. Ibs.).

NOTE: Arbor Discs 6732 have different step diame-
ters to fit other axle sizes. Pick correct size step for
axle being serviced.

J9403-37

Fig. 8 GAUGE TOOLS IN HOUSING

- ARBOR DISC

- PINION BLOCK

- ARBOR

- PINION HEIGHT BLOCK

A WN PR

(5) Assemble Dial Indicator C-3339 into Scooter
Block D-115-2 and secure set screw.

(6) Place Scooter Block/Dial Indicator in position
in axle housing so dial probe and scooter block are
flush against the rearward surface of the pinion
height block. Hold scooter block in place and zero the
dial indicator face to the pointer. Tighten dial indica-
tor face lock screw.

(7) Slowly slide the Scooter Block/Dial Indicator
across the pinion height block over to the arbor bar
(Fig. 9). Move the Scooter Block/Dial Indicator to the
crest of the arbor bar and record the highest reading.

(8) Select a shim equal to the thickest dial indica-
tor reading plus or minus the drive pinion gear depth
variance number etched in the face of the pinion gear
(Fig. 5).

(9) Remove the pinion depth gauge components
from the axle housing.

PRELOAD SHIM SELECTION

Differential side bearing preload and gear backlash
is achieved by selective shims inserted between the
bearing cups and the housing. The proper shim
thickness can be determined using slip-fit dummy
bearings D-345 in place of the differential side bear-
ings and a dial indicator C-3339. Before proceeding
with the differential bearing preload and gear back-

Fig. 9 PINION DEPTH MEASUREMENT

1-ARBOR
2 - SCOOTER BLOCK
3 - DIAL INDICATOR

lash measurements, measure the pinion gear depth
and prepare the pinion gear for installation. Estab-
lishing proper pinion gear depth is essential to estab-
lishing gear backlash and tooth contact patterns.
After the overall shim thickness to take up differen-
tial side play is measured, the pinion gear is
installed, and the gear backlash shim thickness is
measured. The overall shim thickness is the total of
the dial indicator reading and the preload specifica-
tion added together. The gear backlash measurement
determines the thickness of the shim used on the
ring gear side of the differential case. Subtract the
gear backlash shim thickness from the total overall
shim thickness and select that amount for the pinion
gear side of the differential (Fig. 10).
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Fig. 10 ADJUSTMENT SHIM LOCATIONS

- PINION DEPTH SHIM

- DIFFERENTIAL BEARING PRELOAD SHIM
- RING GEAR

- DIFFERENTIAL BEARING PRELOAD SHIM

A WNBRE
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NOTE: It is difficult to salvage the differential side (7) Using a dead-blow hammer seat the differen-
bearings during the removal procedure. Install tial dummy bearings to each side of the housing (Fig.
replacement bearings if necessary. 13) and (Fig. 14).

(1) Remove differential side bearings from differ-
ential case.

(2) Remove factory installed shims from differen-
tial case.

(3) Install ring gear on differential case and
tighten bolts to specification.

(4) Install dummy side bearings D-345 on differen-
tial case.

(5) Install differential case in axle housing (Fig.
11).

(6) Install the marked bearing caps in their correct
positions. Install and snug the bolts (Fig. 12).

80a534d2

\
// AW ‘ Fig. 13 SEAT DUMMY BEARING PINION SIDE
4, Y \ °© 1- MALLET
§\§ R 2 - DIFFERENTIAL HOUSING
i \\51, A @ 3 - DIFFERENTIAL CASE
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Fig. 11 DIFFERENTIAL DUMMY BEARINGS

O o
1 - DUMMY BEARINGS Q
2 - DIFFERENTIAL HOUSING N
3 - DIFFERENTIAL CASE

)z 80a534d3

Fig. 14 SEAT DUMMY BEARING RING GEAR SIDE

1 - DIFFERENTIAL HOUSING
2 - MALLET
3 - DIFFERENTIAL CASE

80a534d1

Fig. 12 BEARING CAP BOLTS

1 - BEARING CAP
2 - DIFFERENTIAL HOUSING
3 - DIFFERENTIAL CASE
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(8) Thread Pilot Stud C-3288-B into rear cover bolt
hole below ring gear (Fig. 15).

(9) Attach a dial indicator C-3339 to Pilot Stud
C-3288-B. Position the dial indicator plunger on a
flat surface between the ring gear bolt heads (Fig.
15).
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80a7e2cf

Fig. 15 DIFFERENTIAL SIDE PLAY MEASUREMENT

1 - DIFFERENTIAL CASE

2 - DIFFERENTIAL HOUSING
3 - PILOT STUD

4 - DIAL INDICATOR

(10) Push and hold differential case to pinion gear
side of the housing and zero dial indicator (Fig. 16).
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Fig. 16 ZERO DIAL INDICATOR

- DIAL INDICATOR

- FORCE DIFFERENTIAL CASE TO PINION GEAR SIDE
- PILOT STUD

- EXTENSION
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(11) Push and hold differential case to ring gear
side of the housing and record dial indicator reading
(Fig. 17).
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Fig. 17 RECORD DIAL INDICATOR READING

1 - READ DIAL INDICATOR
2 - DIFFERENTIAL CASE TO RING GEAR SIDE
3 - DIFFERENTIAL HOUSING

(12) Add dial indicator reading to the starting
point shim thickness. This is the total shim thickness
to achieve zero differential end play.

(13) Add 0.254 mm (0.010 in.) to the zero end play
total. This new total represents the thickness of
shims to compress, or preload the new bearings when
the differential is installed.

(14) Rotate dial indicator out of the way on pilot
stud.

(15) Remove differential case and dummy bearings
from the housing.

(16) Install pinion gear in the housing. Install the
pinion yoke and establish the correct pinion rotating
torque.

(17) Install differential case and dummy bearings
D-345 in the housing (without shims), install bearing
caps and tighten bolts snug.

(18) Seat ring gear side dummy bearing (Fig. 14).

(19) Position the dial indicator plunger on a flat
surface between the ring gear bolt heads. (Fig. 15).

(20) Push and hold differential case toward the
pinion gear and zero dial indicator (Fig. 18).

(21) Push and hold differential case to ring gear
side of the housing and record dial indicator reading
(Fig. 19).

(22) Subtract 0.05 mm (0.002 in.) from the dial
indicator reading to compensate for backlash between
ring and pinion gears. This total is the thickness
shim required to achieve proper backlash.

(23) Subtract the backlash shim thickness from
the total preload shim thickness. The remainder is
the shim thickness required on the pinion side of the
housing.
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80a534d7

Fig. 18 ZERO DIAL INDICATOR

- DIAL INDICATOR FACE

- DIFFERENTIAL CASE TO PINION GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

O wOWNBEF

80a534d8

Fig. 19 RECORD DIAL INDICATOR READING

- DIAL INDICATOR

- DIFFERENTIAL CASE TO RING GEAR SIDE
- PINION GEAR

- DIFFERENTIAL HOUSING

- DIFFERENTIAL CASE

abhwWNE

(24) Rotate dial indicator out of the way on pilot
stud.

(25) Remove differential case and dummy bearings
from the housing.

(26) Install side bearing shims on differential case
hubs.

(27) Install new side bearing cones and cups on
differential case.

(28) Install spreader W-129-B on the housing and
spread axle opening enough to receive differential
case.

(29) Install differential case in the housing.

(30) Install differential bearing caps loosely.

(81) Remove spreader from the housing.

(82) Tighten bearing caps bolts to 108 N-m (80 ft.
Ibs.).

(33) Rotate the differential case several times to
seat the side bearings.

(34) Position the indicator plunger against a ring
gear tooth (Fig. 20).

(35) Push and hold ring gear upward while not
allowing the pinion gear to rotate and zero dial indi-
cator.

(86) Push and hold ring gear downward while not
allowing the pinion gear to rotate. Dial indicator
reading should be between 0.12 mm - 0.20 mm (0.005
in. - 0.008 in.). If backlash is not within specifications
transfer the necessary amount of shim thickness
from one side of the housing to the other (Fig. 21).

(37) Verify differential case and ring gear runout
by measuring ring to pinion gear backlash at eight
locations around the ring gear. Readings should not
vary more than 0.05 mm (0.002 in.). If readings vary
more than specified, the ring gear or the differential
case is defective.

After the proper backlash is achieved, perform
Gear Contact Pattern Analysis procedure.

Fig. 20 RING GEAR BACKLASH MEASUREMENT
1 - DIAL INDICATOR

GEAR CONTACT PATTERN

The ring gear and pinion teeth contact patterns
will show if the pinion depth is correct in the hous-
ing. It will also show if the ring gear backlash has
been adjusted correctly. The backlash can be adjusted
within specifications to achieve desired tooth contact
patterns.

The TOP LAND of the gear tooth is the top surface
of the tooth. The PROFILE of the gear tooth is the
depth of the tooth. The TOE of the gear is the por-
tion of the tooth surface at the end towards the cen-
ter. The HEEL of the gear is the portion of the tooth
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REAR AXLE - 216RBI (Continued)

FOR MORE BACKLASH

DECREASE SHIM INCREASE SHIM
THIS SIDE FOR —— O THIS SIDE FOR
MOREBACKIASH /7 MORE BACKLASH

L
7| 1°
INCREASE SHIM DECREASE SHIM
THIS SIDE FOR . ; / THIS SIDE FOR
LESS BACKLASH e o LESS BACKLASH
| __l
————————— FOR LESS BACKLASH
J9302-28

Fig. 21 BACKLASH SHIM ADJUSTMENT

at the outer-end. The ROOT of the gear tooth is the
lowest portion of the tooth (Fig. 22).

NOTE: If the PROFILE across the tooth is the same
it is a 3 Axis cut gear. If the PROFILE across the
tooth is tapered it is a 2 Axis cut gear.
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810630a0

Fig. 22 GEAR DESCRIPTION

- TOP LAND
- PROFILE
- TOE

- HEEL

- ROOT

abhwN

(1) Apply a thin coat of hydrated ferric oxide or
equivalent to the drive and coast side of the ring gear
teeth.

(2) Wrap, twist, and hold a shop towel around the
pinion yoke to increase the turning resistance of the
pinion. This will provide a more distinct contact pat-
tern.

(3) Using a boxed end wrench on a ring gear bolt,
Rotate the differential case one complete revolution
in both directions while a load is being applied from
shop towel.

The areas on the ring gear teeth with the greatest
degree of contact against the pinion teeth will squee-
gee the compound to the areas with the least amount
of contact. Note and compare patterns on the ring
gear teeth to Gear Tooth Contact Patterns chart (Fig.
23) and (Fig. 24) and adjust pinion depth and gear
backlash as necessary.

DIFFERENTIAL BEARING PRELOAD CHECK

The final check on the differential assembly before
installing the axles is torque to rotate pinion and dif-
ferential combined. This will verify the correct differ-
ential bearing preload.

Torque to rotate the differential and pinion should
be the torque to rotate the pinion plus 0.79-1.24 N-m
(7-11 in. Ibs.).
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DRIVE SIDE

CONDITION

COAST SIDE
TOE HEEL

CONDITION

ACTION REQUIRED

Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the

tooth, but may be slightly toward the

toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top heel contact

Top toe contact

Backlash correct. Thicker

pinion position shim required.

Root toe contact

Root heel contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top heel contact

Pinion position shim correct.
Decrease backlash.

TEECE)

Root toe contact

Root toe contact

Pinion position shim correct.
Increase backlash.

Fig. 23 PATTERN
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ETATION (GEAR CUT 2 AXIS)
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CONDITION

CONDITION

ACTION REQUIRED
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Desirable pattern. The drive
pattern should be centered on the
tooth. There should be some
clearance between the pattern and
the top of the tooth.

Desirable pattern. The coast
pattern should be centered on the

tooth, but may be slightly toward the

toe. There should be some
clearance between the pattern and
the top of the tooth.

None

Top toe contact

Top heel contact

Backlash correct. Thicker

pinion position shim required.

Root heel contact

Root toe contact

Backlash correct. Thinner

pinion position shim required.

Top heel contact

Top toe contact

Pinion position shim correct.
Decrease backlash.

WIRRRL

Root toe contact

O
89
na
m
m
mo

Root heel contact

Pinion position shim correct.
Increase backlash.

Fig. 24 PATTERN INTERPRETATION (GEAR CUT 3 AXIS)

8106361d
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SPECIFICATIONS

REAR AXLE
AXLE SPECIFICATIONS
DESCRIPTION SPECIFICATION
Axle Ratio 3.07, 3.73, 4.10
Ring Gear Backlash 0.12-0.20 mm (0.005-0.008 in.)
Pinion Bearing Preload - Original Bearings 1-2 N-m (10-20 in. Ibs.)
Pinion Bearing Preload - New Bearings 2-4.5 N-m (20-40 in. lbs.)
TORQUE SPECIFICATIONS
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Fill Hole Plug 34 25 -
Differential Cover Bolts 41 30 -
Bearing Cap Bolts 108 80 -
Ring Gear Bolts 136 100 -
Pinion Nut 217-271 160-200 -

SPECIAL TOOLS

(@@
/] /

=

ADAPTERS C-293-39

PULLER C-293-PA

PILOT STUDS C-3288-B

[

ADAPTERS C-293-18

£0110420

DIAL INDICATOR C-3339
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REAR AXLE - 216RBI (Continued)

HANDLE C-4171

S
e
\{ f((f(@

TRAC-LOK TOOLS C-4487

PULLER C-452

INSTALLER D-144

INSTALLER D-145

AN

REMOVER D-147

[

REMOVER D-148

INSTALLER D-156

Qd

DUMMY BEARINGS D-345

PLUG SP-3289
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INSTALLER W-162-D

INSTALLER W-262

119C-60109a22

SPLITTER 1130

PULLER 6444

JAWS 6447

6730 PINION HEIGHT SET

BT32

=3
Tl
S ES I

8733 6734 8735 8736 8737 8738

PINION DEPTH SET 6730

PULLER 6790

S

SPANNER WRENCH 6958

FIXTURE 6963

3-133
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1-1/8 HEX TURNBUCKLE 1-1/4 HEX TURNBUCKLE
ADAPTER KIT 69878

80ebb80b

Fig. 25 AXLE SHAFT BOLTS
1 - ACCESS HOLE

2 - AXLE FLANGE
SLIDE HAMMER 7420

INSTALLATION

WARNING: NEVER REUSE AXLE RETAINING BOLTS
AND NUTS. USED TORQUE NUT CAN LOOSEN.

FAILURE TO FOLLOW THESE INSTRUCTIONS MAY
RESULT IN PERSONAL INJURY.

(1) Install axle into axle tube with the flat area of
the retainer plate upward (Fig. 26).

INSTALLER 7913-A

CUP 8109
AXLE SHAFTS

REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

80ebb915
(2) Remove brake caliper and rotor.

Fig. 26 AXLE SHAFT

1 - RETAINER RING
2 - AXLE BEARING
(3) Remove axle retainer plate nuts through access 3 - AXLE SEAL
hole in axle flange (Fig. 25).
(4) Pull axle shaft from the axle. If axle will not

come out use Slide Hammer 7420 and Adapter 6790.

(2) Install new axle retaining bolts.
(3) Install new retaining nuts and tighten to 61
N-m (45 ft. Ibs.).

(4) Install brake rotor and caliper.
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AXLE BEARINGS
REMOVAL

(1) Remove axle shaft from vehicle.

NOTE: It is normal that the axle bearing race is
loose in the axle tube.

(2) Drill a shallow hole into soft steel axle bearing
retaining ring with a 3/8 in. drill bit (Fig. 27). Use a
drill depth stop to avoid marking the axle.

@l D

®

\QQ\ $0a53420

Fig. 28 CUT RETAINING RING

1- COLD CHISEL
2 - VISE
° 3 - RETAINING RING
0 4 - AXLE
<
>

3
@ 80a534a9

80a5349f Fig. 29 AXLE BEARING AND SEAL
i 1-AXLE
Fig. 27 DRILL RETAINING RING 2 - UNIT BEARING
1-3/8in. DIA. DRILL BIT 3 - PRESS PLATES
2 - AXLE 4 - BLOCKS
3 - RETAINING PLATE 5 - SPLITTER
4 - SOFT METAL RETAINING RING

. . o ] (6) Remove seal from axle.
(3) With a cold chisel cut the retaining ring across (7) Remove retaining plate from axle shaft.
drilled hole. (Fig. 28)

(4) Slide retaining ring from axle shaft.

(5) Remove axle bearing from the shaft with, a
press and Splitter 1130 placed between the seal and
bearing (Fig. 29).
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AXLE BEARINGS (Continued)

INSTALLATION

(1) Verify axle shaft retaining plate is flat with a
straight edge.

NOTE: Replace the retaining plate if warped.

(2) Install retaining plate on axle (Fig. 30).

(3) Apply a coat of multi-purpose grease on sealing
surface of axle seal.

(4) Install seal on axle with cavity away from
retaining plate (Fig. 30).

80a534a4

Fig. 30 AXLE BEARING AND SEAL COMPONENTS

- RETAINING RING
- SEAL

- AXLE

- RETAINING PLATE
- BEARING

O wOWNPE

(5) Lubricate bearing with Mopar Wheel Bearing
Grease, or equivalent. Wipe excess grease from out-
side of bearing.

(6) Install bearing on the axle shaft with Installer
7913 and a press (Fig. 31).

NOTE: Install bearing with groove on the outer sur-
face toward the seal.

(7) Press soft metal retaining ring onto axle shaft
with Installer 7913 and a press (Fig. 32).
(8) Install axle in vehicle.

PINION SEAL
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove brake drums/calipers.

(3) Remove propeller shaft.

(4) Rotate pinion gear three or four times and ver-
ify that pinion rotates smoothly.

oOUuhwWNE

80a534a5

Fig. 31 PRESS BEARING ON AXLE

- PRESS RAM

- INSTALLER

- UNIT BEARING

- SEAL

- RETAINING PLATE
- AXLE

OB WNE
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Fig. 32 PRESS RETAINING RING ON AXLE

- PRESS RAM

- UNIT BEARING

- INSTALLER

- METAL RETAINING RING
- AXLE
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PINION SEAL (Continued)

(5) Using Spanner Wrench 6958 to hold the pinion
yoke, remove the pinion nut and washer.

(6) Remove pinion yoke with Remover C-452 and
Flange Wrench C-3281 (Fig. 33).

@ 1910231

Fig. 33 PINION YOKE REMOVER

1 - FLANGE WRENCH
2 - PINION YOKE
3 - REMOVER

(7) Remove pinion shaft seal with a pry tool or
slide hammer mounted screw.

INSTALLATION

(1) Apply a light coating of gear lubricant on the
lip of pinion seal. Install seal with Installer 8681
(Fig. 34).

80a7e2be

Fig. 34 PINION SEAL INSTALLER

1 - HANDLE
2 - INSTALLER

(2) Install yoke on pinion gear with Installer
W-162-D, Cup 8109 and Spanner Wrench 6958 (Fig.
35).

(3) Install pinion washer and a new nut on the
pinion gear and tighten the nut until there is zero
bearing end-play.

)
L

Fig. 35 YOKE SPANNER WRENCH

1 - INSTALLER
2 - PINION YOKE
3 - SPANNER WRENCH

80c6c0el

(4) Hold pinion yoke with Spanner Wrench 6958
(Fig. 36) and tighten pinion nut to 217 to 271N-m
(160 to 200 ft. Ibs.).

80c6bfe7

Fig. 36 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

(5) Install propeller shaft.
(6) Install brake drums/calipers.
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DIFFERENTIAL COVER
REMOVAL

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove drain plug.

(3) If equipped with Tru-Lok, disconnect indicator
switch harness and remove connector from differen-
tial cover (Fig. 37).

80ebbe24

Fig. 37 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

(4) Remove cover bolts.
(5) Remove cover and drain lubricant.

INSTALLATION

(1) Apply a 6.35mm (1/4 in.) bead of Mopar Sili-
cone Rubber Sealant or equivalent to the housing
cover (Fig. 38).

CAUTION: If housing cover is not installed within 3
to 5 minutes, the cover must be cleaned and new
RTV applied. Failure to heed caution may result in
damage.

(2) Install cover, identification tag and indicator
switch connector if equipped with Tru-Lok (Fig. 39).
Tighten cover bolts in a criss-cross pattern to 41 N-m
(30 ft. Ibs.).

(3) Connect indicator switch harness if equipped
with Tru-Lok.

(4) Fill differential to specifications.

(5) Install fill plug and tighten to 34 N-m (25 ft.

Ibs.).

J9302-30

Fig. 38 HOUSING COVER - TYPICAL

1 - SEALANT SURFACE
2 - SEALANT
3 - SEALANT THICKESS

80ebbe24

Fig. 39 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER
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DIFFERENTIAL
REMOVAL

(1) Remove differential housing cover and drain
fluid.

(2) Remove axle shafts.

(3) Note the reference letters stamped on the bear-
ing caps and housing machined sealing surface (Fig.
40).

J9003-92

Fig. 40 BEARING CAP REFERENCE

1 - REFERENCE LETTERS
2 - REFERENCE LETTERS

(4) Loosen the differential bearing cap bolts.

(5) Position Spreader W-129-B with Adapter Kit
6987B on differential locating holes (Fig. 41). Install
hold-down clamps and tighten the turnbuckle finger-
tight.

(6) Install a Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load indicator plunger against the
opposite side of the housing (Fig. 42) and zero the
indicator.

O WNEF
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Fig. 41 SPREADER LOCATION

80a534c5

- DIFFERENTIAL HOUSING
- DOWEL

- SAFETY HOLD DOWN

- SPREADER

- TURNBUCKLE

OB WNEF

80a534c6

Fig. 42 DIAL INDICATOR LOCATION

- CLAMP

- DIAL INDICATOR
- LEVER ADAPTER
- SPREADER

- PILOT STUD
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DIFFERENTIAL (Continued)
(7) Spread housing while measuring the distance @
with the dial indicator (Fig. 43). @ o
(¢ 4)
CAUTION: Never spread the housing over 0.38 mm 3
(0.015 in). Failure to heed caution may result in A Qo
damage. P
=4 O
@ , ¢y
\i~\ (" ;'o <~ 1. ’ ’-_—-——
5 0 2 ﬁ;l—"”—’—’———— \
® &///
4 ®
: / Q © /ﬁ—\“ 80a534c8
__L_ 0 oG Fig. 44 DIFFERENTIAL CASE REMOVAL
D 1 - DIFFERENTIAL HOUSING
2 - DIFFERENTIAL CASE
@ 3 - BEARING CUPS
O @© |

80a534c7

Fig. 43 SPREAD DIFFERENTIAL HOUSING

1 - DIAL INDICATOR
2 - SPREADER

(8) Remove dial indicator.

(9) Hold differential case in position and remove
differential bearing caps.

(10) Remove differential from housing and tag dif-
ferential bearing cups to indicate location (Fig. 44).

(11) Remove spreader from housing.

(12) Clean housing cavity with flushing oil, light
engine oil or lint free cloth.

NOTE: Do not use water, steam, kerosene or gaso-
line for cleaning.

DISASSEMBLY

(1) Remove pinion shaft lock roll pin with a ham-
mer and punch.

(2) Remove pinion shaft.

(3) Rotate differential side gears and remove dif-
ferential pinions and thrust washers (Fig. 45).

(4) Remove differential side gears and thrust
washers.

ASSEMBLY

(1) Install differential side gears and thrust wash-
ers.

@ J9203-6)

Fig. 45 DIFFERENTIAL GEARS

1 - THRUST WASHER
2 - SIDE GEAR
3 - DIFFERENTIAL PINION

(2) Install differential
washers.

(3) Install pinion mate shaft.

(4) Align hole in the pinion mate shaft with the
hole in the differential case and install pinion mate
shaft roll pin. Stake (peen) metal of case over pin in
two places 180 degrees apart.

(5) Lubricate all differential

hypoid gear lubricant.

pinion gears and thrust

components with
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DIFFERENTIAL (Continued)
INSTALLATION

NOTE: If replacement differential bearings or differ-
ential case are being installed, differential side
bearing shim requirements may change. Refer
Adjustments (Differential Bearing Preload and Gear
Backlash) to determine the proper shim selection.

(1) Position Spreader W-129-B and adapters from
Adapter set 6987, with the tool dowel pins seated in
the locating holes (Fig. 46). Install hold-down clamps
and tighten turnbuckle finger-tight.

® ()

80a534¢5

Fig. 46 SPREADER LOCATION

- DIFFERENTIAL HOUSING
- DOWEL

- SAFETY HOLD DOWN

- SPREADER

- TURNBUCKLE

abhwWNPE

(2) Install Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load indicator plunger against the
opposite side of the housing and zero the indicator.

(3) Spread housing while measuring the distance
with the dial indicator.

CAUTION: Never spread over 0.38 mm (0.015 in).
Failure to heed caution may result in damage.

(4) Remove dial indicator.

(5) Install differential case in the housing. Tap dif-
ferential case to seat bearings cups in the housing.

(6) Install bearing caps in their original locations
(Fig. 47).

(7) Loosely install differential bearing cap bolts.

(8) Remove axle housing spreader.

J9003-92

Fig. 47 BEARING CAP REFERENCE

1 - REFERENCE LETTERS
2 - REFERENCE LETTERS

(9) Tighten bearing cap bolts to 108 N-m (80 ft.
Ibs.).

(10) Install axle shafts.

(11) Install cover and identification tag.

DIFFERENTIAL -TRAC-LOK
DESCRIPTION

The Trac-Lok® differential has a one-piece differen-
tial case, and similar internal components as a stan-
dard differential, plus two clutch disc packs.
Differential bearing preload and ring gear backlash
are adjusted with shims located between the differ-
ential case bearing cups and housing. Pinion bearing
preload is set and maintained by the use of a collaps-
ible spacer.

OPERATION

This differentials clutches are engaged by two con-
current forces. The first being the preload force
exerted through Belleville spring washers within the
clutch packs. The second is the separating forces gen-
erated by the side gears as torque is applied through
the ring gear (Fig. 48).

This design provides the differential action needed
for turning corners and for driving straight ahead
during periods of unequal traction. When one wheel
looses traction, the clutch packs transfer additional
torque to the wheel having the most traction. This
differential resist wheel spin on bumpy roads and
provide more pulling power when one wheel looses
traction. Pulling power is provided continuously until
both wheels loose traction. If both wheels slip due to
unequal traction, Trac-lok® operation is normal. In
extreme cases of differences of traction, the wheel
with the least traction may spin.
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DIFFERENTIAL -TRAC-LOK (Continued)
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Fig. 48 TRAC-LOK LIMITED SLIP DIFFERENTIAL

- CASE

- RING GEAR

- DRIVE PINION
- PINION GEAR

- MATE SHAFT

- CLUTCH PACK
- SIDE GEAR

- CLUTCH PACK

DIAGNOSIS AND TESTING

The most common problem is a chatter noise when
turning corners. Before removing the unit for repair,
drain, flush and refill the axle with the specified
lubricant. A container of Mopar Trac-lok® Lubricant
(friction modifier) should be added after repair ser-
vice or during a lubricant change.

After changing the lubricant, drive the vehicle and
make 10 to 12 slow, figure-eight turns. This maneu-
ver will pump lubricant through the clutches. This
will correct the condition in most instances. If the
chatter persists, clutch damage could have occurred.

co~NO U WNBE

DIFFERENTIAL TEST

The differential can be tested without removing the
differential case by measuring rotating torque. Make
sure brakes are not dragging during this measure-
ment.

(1) Place blocks in front and rear of both front
wheels.

(2) Raise one rear wheel until it is completely off
the ground.

(3) Engine off, transmission in neutral, and park-
ing brake off.

(4) Remove wheel and bolt Special Tool 6790 or
equivalent tool to studs.

(5) Use torque wrench on special tool to rotate
wheel and read rotating torque (Fig. 49).

IR
WA

80a4d327

Fig. 49 ROTATING TORQUE TEST

1 - SPECIAL TOOL WITH BOLT IN CENTER HOLE
2 - TORQUE WRENCH

(6) If rotating torque is less than 41 N-m (56 ft.
Ibs.) or more than 271 N-m (200 ft. Ibs.) on either
wheel the unit should be serviced.

DISASSEMBLY

(1) Clamp side gear Fixture 6965 in a vise and set
differential case on the fixture (Fig. 50).

NOTE: The Trac-lok ® differential can be serviced
with the ring gear installed unless the gear hangs
over the pinion shaft, then it must be removed.

(2) Remove pinion gear mate shaft roll pin with a
hammer and punch.

(3) Remove pinion gear mate shaft with a drift and
hammer.

(4) Lubricate and install disc without threaded
hole from Trac-lok® Tool C-4487 into lower side gear
(Fig. 51).

(5) Lubricate and install disc with threaded hole
from Trac-lok® Tool C-4487 into upper side gear.
Thread forcing screw from tool into threaded disc
until it becomes centered in lower disc.

(6) Position a small screw driver in slot of the
threaded disc (Fig. 52) to prevent adapter from turn-
ing.

(7) Tighten forcing screw to 122 N-m (90 ft. Ibs.)
maximum to compress Belleville springs in clutch
packs (Fig. 53).
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Fig. 50 DIFFERENTIAL CASE FIXTURE /

1 - HOLDING FIXTURE 80bd2327
2 - VISE

3 - DIFFERENTIAL Fig. 52 TRAC-LOK TOOLS ASSEMBLY
- SOCKET

- SLOT IN DISC

- SCREWDRIVER

- STEP PLATE

- THREADED ROD

- DISC

OO~ WNE

 80a0c4f3

Fig. 53 COMPRESS BELLEVILLE SPRING

1 - TORQUE WRENCH
80bd202b 2 - FORCING SCREW
3 - DIFFERENTIAL CASE

Fig. 51 TRAC-LOK DISC

1 - LOWER SIDE GEAR
2 - DIFFERENTIAL CASE
3 - DISC
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(8) With a feeler gauge remove thrust washers
from behind the pinion gears (Fig. 54).

80a77406

Fig. 54 PINION GEAR THRUST WASHER

1 - THRUST WASHER
2 - FEELER GAUGE

(9) Insert turning bar from tool into the pinion
mate shaft hole in the case (Fig. 55).

=P

80a0c4f6

Fig. 55 PINION GEARS

1 - PINION GEARS
2 - TURNING BAR

(10) Loosen forcing screw in small increments
until clutch pack tension is relieved and the differen-
tial case can be turned using turning bar.

(11) Rotate differential case until the pinion gears
can be removed.

(12) Remove pinion gears from differential case.

(13) Remove Forcing Screw, Step Plate and
Threaded Adapter.

(14) Remove top side gear, clutch pack retainer
and clutch pack. Keep plates in order during removal
(Fig. 56).

80a98382

Fig. 56 SIDE GEARS AND CLUTCH DISCS

1 - DIFFERENTIAL CASE
2 - RETAINER
3 - SIDE GEAR AND CLUTCH DISC PACK

(15) Remove differential case from the Holding
Fixture. Remove side gear, clutch pack retainer and
clutch pack. Keep plates in order during removal.

ASSEMBLY

NOTE: New Plates and discs with fiber coating (no
grooves or lines) must be presoaked in Friction
Modifier before assembly. Soak plates and discs for
a minimum of 20 minutes.

(1) Lubricate components with gear lubricant.
(2) Assemble clutch discs into packs and secure
disc packs with retaining clips (Fig. 57).

NOTE: Dished plate is position with the convex side
against the side gear.

(38) Position assembled clutch disc packs on the
side gear hubs.

(4) Install clutch pack and side gear in the ring
gear side of the differential case, with retaining clips
seated in the case pockets (Fig. 58).

(5) Position the differential case on the Holding
Fixture 6965.
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80c86104

Fig. 57 CLUTCH PACK

- DISCS

- DISHED PLATE
- RETAINER

- SIDE GEAR

- RETAINER

- PLATES
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Fig. 58 CLUTCH PACK AND LOWER SIDE GEAR

1 - DIFFERENTIAL CASE
2 - SIDE GEAR AND CLUTCH PACK

(6) Lubricated and install disc without threaded
hole from Trac-Lok® Tool C-4487 into lower side gear.

(7) Install upper side gear and clutch disc pack
with retaining clips seated in the case pockets (Fig.
59).
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Fig. 59 CLUTCH PACK AND UPPER SIDE GEAR

1 - SIDE GEAR AND CLUTCH PACK
2 - DIFFERENTIAL CASE
3-DISC

(8) Hold assembly in position and install threaded
disc from Trac-Lok® Tool C-4487 into top side gear.

(9) Install forcing screw and tighten screw to
slightly compress clutch disc.

(10) Place pinion gears in position in side gears
and verify that the pinion mate shaft hole is aligned.

(11) Rotate case with turning bar C-4487-2 until
pinion mate shaft holes in pinion gears align with
holes in case. It may be necessary to slightly tighten
the forcing screw in order to install the pinion gears.

(12) Tighten forcing screw to 122 N-m (90 ft. Ibs.)
maximum to compress the Belleville springs.

(13) Lubricate and install thrust washers behind
pinion gears and align washers with a small screw
driver. Insert mate shaft into each pinion gear to ver-
ify alignment.

(14) Remove Forcing Screw, Step Plate and
Threaded Adapter.

(15) Install pinion gear mate shaft and align holes
in shaft and case.

(16) Install pinion mate shaft roll pin. Stake (peen)
case over pin in two places 180 degrees apart.

(17) Lubricate all differential components with
hypoid gear lubricant.
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DESCRIPTION

The differential is a locking differential, that pro-
vides a positive mechanical connection between the
right and left axle when engauged. The differential
uses a dog clutch to connection the right and left
axle.

OPERATION

The Tru-lok differential is activated by the axle
lock switch located on the dash panel. When the
switch is activated, an air pump with a built-in pres-
sure regulator sends 5 PSI of air pressure to a accua-
tor diaphragm in the differential housing. The
diaphragm then engages a dog clutch and a position
switch. The dog clutch has one gear attached to the
differential case and another gear attached to a dif-
ferential side gear. When the dog clutch is engaged
the right and left wheels turn at the same speed. The
position switch lights a lamp on the dash to indicate
the system has been engaged. The differential works
as standard differential when not engaged.

NOTE: The differential is serviced as an assembly,
the diaphragm and indicator switch are serviced
separately. The differential case must be removed
to service the diaphragm actuator and indicator
switch.

DIAGNOSIS AND TESTING

UNLOCKED

(1) Block tires opposite the axle to be tested to pre-
vent the vehicle from rolling.

(2) Place transfer case in 4WD Low and automan-
tic transmission in Park (1st gear if manual trans-
mission).

(3) Raise both wheels of the axle to be tested off
the ground.

(4) Turn ignition to the ON position and dash
switch to the OFF position.

(5) Rotate one tire by hand. The other tire should
spin in the opposite direction.

NOTE: If wheel cannot be rotated the differential
must be repaired/replaced.

LOCKED

(1) Block tires opposite the axle to be tested to pre-
vent the vehicle from rolling.

(2) Place transfer case in 4WD Low and automan-
tic transmission in Park (1st gear if manual trans-
mission).

(3) Raise both wheels of the axle to be tested off
the ground.

(4) Turn ignition to the ON position and dash
switch to the ON position.

(5) Try to rotate one tire by hand. You should not
be able to rotate the tire.

NOTE: If wheel does rotated verify locker pump
operation. If the pump is fuctional the differential
must be repaired/replaced.

TRU-LOK INDICATOR SWITCH

(1) Turn ignition switch off.

(2) Disconnect indicator switch harness (Fig. 60)
from the differential housing.

80ebbe24

Fig. 60 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

(3) Measure electrical continuity across the switch
terminals. Circuit should be closed (zero resistance).

NOTE: If circuit is not closed replace indicator
switch.
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TRU-LOK PUMPS

(1) Connect a pressure gauge to the rear pump.

(2) Place transfer case in 4WD Low and automatic
transmission in Park (1st gear if manual transmis-
sion).

(3) Turn ignition to the ON position and push the
dash switch to activate the rear pump.

NOTE: If pump is not running, verify pump has (Fig.
61) 12 volts and ground.

80f7¢c7¢7

Fig. 61 PUMP CONNECTORS

1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS

(4) With the pump running the pressure gauge
should show 5 psi..

NOTE: If pump does not produce 5 psi. replace the
pump.

REMOVAL

(1) Remove drain plug from the differential hous-
ing.

(2) Disconnect indicator switch harness and
remove connector from differential cover (Fig. 62).

(3) Remove differential housing cover.

(4) Remove axle shafts.

(5) Remove pressure hose from actuator assembly
(Fig. 63).
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80ebbe24

Fig. 62 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

80ebbe0d

Fig. 63 PRESSURE HOSE

1 - PRESSURE HOSE
2 - BEARING CAP
3 - PRESSURE HOSE CLAMP
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(6) Note the reference letters stamped on the bearing
caps and housing machined sealing surface (Fig. 64).

5 (1)

/

Z

@
DN

e

—Of A K
/_’@

Ny

.

vl

)

L
N

80ebbfcc
Fig. 64 LOCATION MARKS

1 - REFERENCE MARKS
2 - REFERENCE MARKS

(7) Loosen differential bearing cap bolts.

(8) Position Spreader W-129-B with Adapter Kit
6987B on differential locating holes (Fig. 65). Install
hold-down clamps and tighten the turnbuckle finger-
tight.
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80ebc035

Fig. 65 SPREADER LOCATION

- DIFFERENTIAL CASE
- ADAPTER

- HOLD DOWN

- SPREADER

- TURNBUCKLE

O wWNEF

(9) Install a Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud (Fig. 66). Load indicator plunger against
the opposite side of the housing and zero the indica-
tor.

80ebcOdc

Fig. 66 DIAL INDICATOR LOCATION

1 - DIAL INDICATOR
2 - PILOT STUD

CAUTION: Never spread the housing over 0.38 mm
(0.015 in). Failure to heed caution may result in
damage.

(10) Spread housing while measuring the distance
with the dial indicator (Fig. 67).

(11) Remove dial indicator.

(12) Remove differential bearing cap bolts and ring
gear side bearing cap.

(13) Remove differential from housing with pinion
gear side bearing cap (Fig. 68) and tag differential
bearing cups and preload shims to indicate location.

CAUTION: Do not bend actuator mounting tabs,
during differential removal. Failure to heed caution
may result in damage.

(14) Remove spreader from housing.

(15) Remove indicator switch (Fig. 69) from differ-
ential housing.

(16) Clean the housing cavity with flushing oil,
light engine oil or lint free cloth.

NOTE: Do not use water, steam, kerosene or gaso-
line for cleaning.

DISASSEMBLY
(1) Install Plug C-293-3 into the differential axle
shaft hole.
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DIFFERENTIAL - TRU-LOK (Continued)

80ef9796

Fig. 69 INDICATOR SWITCH

1 - DIFFERENTIAL CASE
2 - SWITCH

l

80ebc070

Fig. 67 SPREAD DIFFERENTIAL CASE

1 - DIAL INDICATOR
2 - SPREADER

<

80ebc1cd 80edOb8e

Fig. 68 DIFFERENTIAL Fig. 70 PULLER AND FLANGE
1 - DIFFERENTIAL 1- PULLER
2 - BEARING CAP 2 - ROD
3-PLUG
4 - FLANGE

(2) Remove differential case bearings with Puller
6444, Puller Rods 6444-3 and Puller Flange 6444-1.
Position puller (Fig. 70) on the differential.
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(3) Position Puller Jaws 6444-7 (Fig. 71) around [[H
the case bearing and puller flange.

M

80ed0b96

80ed0b92

1 - PULLER
Fig. 71 PULLER AND JAWS 2 hUs
1- PULLER 4 - COLLAR
2 - ROD
3 -PLUG
4 - JAW

(4) Position Puller Collar 6444-8 (Fig. 72) around
the puller jaws.

(5) Tighten the puller nut and remove differential
case bearing.

(6) Remove locking actuator (Fig. 73).

80ed0b9a

Fig. 73 ACTUATOR

1 - ACTUATOR
2 - PRESSURE PLATE
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ASSEMBLY

(1) Verify pressure plate tabs are seated (Fig. 74)
in the dog clutch slots.

80ed0d48

Fig. 74 PRESSURE PLATE

1 - PLATE
2 - PLATE TABS

(2) Place actuator on the pressure plate and case
bearing on the case (Fig. 75).

(3) Install differential case bearings with Installer
D-156 and Handle C-4171.

INSTALLATION

NOTE: If replacement differential bearings or differ-
ential case are being installed, differential side
bearing shim requirements may change. Refer
Adjustments (Differential Bearing Preload and Gear
Backlash) to determine the proper shim selection.

(1) Install indicator switch into the housing.

(2) Position Spreader W-129-B and adapters from
Adapter set 6987, with the tool dowel pins seated in
the locating holes (Fig. 76). Install hold-down clamps
and tighten the tool turnbuckle finger-tight.

(3) Install Pilot Stud C-3288-B at the left side of
the differential housing. Attach Dial Indicator C-3339
to pilot stud. Load indicator plunger against the
opposite side of the housing and zero indicator.

(4) Spread housing while measuring the distance
with the dial indicator.

CAUTION: Never spread over 0.38 mm (0.015 in).
Failure to heed caution may result in damage.

80edOd4c

Fig. 75 ACTUATOR AND CASE BEARING

1 - CASE BEARING
2 - ACTUATOR

80ebc035

Fig. 76 SPREADER LOCATION

- DIFFERENTIAL CASE
- ADAPTER

- HOLD DOWN

- SPREADER

- TURNBUCKLE

GabhwWNBE
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(5) Remove dial indicator.

(6) Install differential case with pinion gear side
bearing cap and differential preload shims in the
housing. Tap differential case to seat bearings cups
in the housing.

CAUTION: Ensure indicator switch plunger head is
positioned under the actuator. Failure to heed cau-
tion may result in damage.

(7) Install ring gear side bearing cap with refer-
ence marks aligned (Fig. 77).
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Fig. 77 BEARING CAP REFERENCE MARKS

1 - REFERENCE MARKS
2 - REFERENCE MARKS

(8) Loosely install differential bearing cap bolts.

(9) Remove axle housing spreader.

(10) Tighten bearing cap bolts to 108 N-m (80 ft.
Ibs.).

(11) With a 1/4 inch drill bit check the clearance
between the actuator and actuator pressure plate at
the top and the bottom.

CAUTION: If clearance is not correct, indicator
switch plunger may be on top of the actuator or
actuator mounting tabs may be bent. Failure to
heed caution may result in damage.

(12) Install pressure hose on the actuator assem-
bly.

(13) Install axle shafts.

(14) Install differential cover, identification tag
and indicator switch connector (Fig. 78).

80ebbe24

Fig. 78 INDICATOR SWITCH CONNECTOR

1 - CONNECTOR
2 - DIFFERENTIAL COVER

DIFFERENTIAL - TRU-LOK
PUMP

REMOVAL
(1) Disconnect pumps and axle harness connectors
(Fig. 79).

80f7¢c7¢7

Fig. 79 PUMP CONNECTORS

1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS
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(2) Remove pressure hoses from the front and rear INSTALLATION

pumps. ) ) (1) Align pump with screw holes in pump bracket.
(3) Remove pump mounting bracket bolts (Fig. 80). (2) Install and tighten pump mounting screws
(Fig. 82).

80f7c7d8

Fig. 80 PUMP BRACKET

1 - PUMP BRACKET Fig. 82 PUMP SCREWS
2 - CROSSMEMBER/SKID PLATE
1 - REAR PUMP SCREWS

2 - FRONT PUMP SCREWS

(4) Remove pumps and bracket assembly from the

vehicle. ) (3) Install pump bracket assembly on the cross-
(5) Remove pump connectors from the mounting  member/skid plate and install pump bracket mount-
bracket. ing bolts (Fig. 83).

(6) Remove pump mounting screws (Fig. 81) from
the bracket and remove pump/pumps.

80f7¢7d8 Fig. 83 PUMP BRACKET

, 1 - PUMP BRACKET
Fig. 81 PUMP SCREWS 2 - CROSSMEMBER/SKID PLATE

1 - REAR PUMP SCREWS
2 - FRONT PUMP SCREWS




3-154 REAR AXLE - 216RBI

DIFFERENTIAL - TRU-LOK PUMP (Continued)

(4) Tighten pump bracket bolts to 14 N-m (125 in.
Ibs.).

(5) Connector pump and axle harness connectors
(Fig. 84).

80f7¢c7¢7

Fig. 84 PUMP CONNECTORS

1 - REAR PUMP CONNECTOR
2 - FRONT PUMP CONNECTOR
3 - AXLE HARNESS

(6) Install pressure hoses on the pumps.
(7) Verify pump operation.

DIFFERENTIAL CASE
BEARINGS

REMOVAL

(1) Remove differential case from axle housing.

(2) Remove bearings from the differential case
with Puller/Press C-293-PA, Adapters C-293-18 and
Plug SP-3289 (Fig. 85).

INSTALLATION

NOTE: If replacement differential side bearings or
differential case are being installed, differential side
bearing shim requirements may change. Refer to
Adjustments for (Differential Bearing Preload and
Gear Backlash) procedures.

(1) Install differential side bearings with Installer
D-156 and Handle C-4171 (Fig. 86).
(2) Install differential into the housing.
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Fig. 85 DIFFERENTIAL CASE BEARING

- ADAPTERS

- BEARING

- DIFFERENTIAL
- PLUG

- PULLER

GO WNEF
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Fig. 86 DIFFERENTIAL SIDE BEARING

1 - INSTALLER
2 - HANDLE

19302:21
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PINION GEAR/RING GEAR/
TONE RING

REMOVAL

NOTE: The ring gear and pinion are serviced as a
matched set. Never replace one gear without replac-
ing the other matched gear.

(1) With vehicle in neutral, position vehicle on
hoist.

(2) Remove differential assembly from axle hous-
ing.

(3) Place differential case in a vise with soft metal
jaw.

(4) Remove bolts holding ring gear to differential
case.

(5) Driver ring gear off the differential case with a
dead-blow hammer (Fig. 87).

@ @ 80c6bfe?

Fig. 88 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE

(\\ J9202-76
Fig. 87 RING GEAR

1- CASE
2 - RING GEAR
3 - DEAD-BLOW HAMMER

(6) Using Spanner Wrench 6958 to hold yoke, @ @ 4910231
remove the pinion nut and washer (Fig. 88). _

(7) Remove pinion yoke from pinion shaft with Fig. 89 PINION YOKE REMOVER

Remover C-452 and Flange Wrench C-3281 (Fig. 89). 1 - REMOVER
2 - PINION YOKE
3 - FLANGE WRENCH
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(8) Remove pinion gear from the housing (Fig. 90). (10) Remove rear pinion bearing cup from axle
@ housing with remover D-148 and Handle C-4171 (Fig.
92).

19302-25

J9302-23
Fig. 90 PINION GEAR

Fig. 92 REAR BEARING CUP
1 - DEAD-BLOW HAMMER

1 - DRIVER
2 - HANDLE

(9) Remove front pinion bearing cup, bearing and
pinion seal with Remover D-147 and Handle C-4171 (11) Remove rear pinion bearing from the pinion

(Fig. 91). with Puller/Press C-293-PA and Adapters C-293-39
(Fig. 93).

@ 19302-22

Fig. 91 FRONT BEARING CUP Fig. 93 REAR PINION BEARING
1 - REMOVER
1 - PULLER
2 - HANDLE 2 - VISE
3 - ADAPTERS
4 - PINION GEAR SHAFT
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(12) Remove and record pinion depth shims from
the pinion gear shaft.

INSTALLATION

NOTE: Pinion depth shims are placed between the
rear pinion bearing and pinion gear head to achieve
proper ring and pinion gear mesh. If the ring and
pinion gears are reused, the original pinion depth
shim can be used. Refer to Adjustments (Pinion
Gear Depth) to select the proper shim thickness.

(1) Install pinion depth shim in rear pinion bear-
ing cup bore.
(2) Apply Mopar Door Ease or equivalent lubricant

to the outside surface of pinion bearing cups. Install 19402-65
rear bearing cup with Installer D-145 and Handle )
C-4171 (Fig. 94) and verify cup is seated. Fig. 95 FRONT BEARING CUP

1 - INSTALLER

2 - HANDLE

(5) Apply a light coating of gear lubricant on the
lip of pinion seal. Install seal with Installer 8681
(Fig. 96).

80a7e2be

Fig. 96 PINION SEAL INSTALLER

1 - HANDLE
@ 19402-66 2 - INSTALLER

Fig. 94 REAR BEARING CUP

1 - INSTALLER
2 - HANDLE

(3) Install front bearing cup with Installer D-144
and Handle C-4171 (Fig. 95) and verify cup is seated.

(4) Install front pinion bearing and oil slinger, if
equipped.
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PINION GEAR/RING GEAR/TONE RING (Continued)

(6) Install pinion depth shim on the pinion shaft.
Install rear pinion bearing on the pinion gear with
Installer W-262 and a press (Fig. 97).

19302-68

Fig. 97 REAR PINION BEARING

- INSTALLER

- SHIM

- DRIVE PINION GEAR

- REAR PINION BEARING
- PRESS

O wWNBE

(7) Install pinion gear into the housing.

(8) Install yoke with Installer W-162-B, Cup 8109
and Spanner Wrench 6958 (Fig. 98).

(9) Install pinion washer and a new nut hold pin-
ion yoke Spanner Wrench 6958 (Fig. 99) and tighten
nut to 217-271 N-m (160-200 ft. Ibs.).

o@ ))

Fig. 98 PINION YOKE INSTALLER

- INSTALLER
- PINION YOKE
- SPANNER WRENCH

80c6c0el
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Fig. 99 YOKE SPANNER WRENCH

1 - PINION YOKE
2 - SPANNER WRENCH
3 - PIPE
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PINION GEAR/RING GEAR/TONE RING (Continued)

(10) Check bearing preload torque with an inch
pound torque wrench (Fig. 100). The torque neces-
sary to rotate the pinion gear should be:

80a534a7

Fig. 100 PINION ROTATING TORQUE

1 - TORQUE WRENCH
2 - PINION YOKE

e Original Bearings: 1 to 2.26 N-m (10 to 20 in.

Ibs.).

e New Bearings: 2.26 to 4.52 N-m (20 to 40 in.
Ibs.).

(11) If rotating torque is above the desired

amount, remove the pinion yoke and increase the
preload shim pack thickness. Increasing the shim
pack thickness 0.025 mm (0.001 in.) will decrease the
rotating torque approximately 0.9 N-m (8 in. Ibs.).

(12) If the maximum tightening torque is reached
prior to achieving the desired rotating torque, remove
the pinion yoke and decrease the thickness of the
preload shim pack. Decreasing the shim pack thick-
ness 0.025 mm (0.001 in.) will increase the rotating
torque approximately 0.9 N-m (8 in. Ibs.).

(13) Invert differential case and start two ring
gear bolts. This will provide case-to-ring gear bolt
hole alignment.

CAUTION: Never reuse ring gear bolts, the bolts
can fracture causing extensive damage. Failure to
heed caution may result in damage.

(14) Invert differential case in the vise.
(15) Install new ring gear bolts and alternately
tighten to 108 N-m (100 ft. Ibs.) (Fig. 101).

R\\ >'202-77

Fig. 101 RING GEAR

- TORQUE WRENCH
- RING GEAR BOLT
- RING GEAR

- CASE

A WN P

(16) Install differential in axle housing and verify
gear mesh and contact pattern. Refer to Adjustment
(Gear Contact Pattern).
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DESCRIPTION
DESCRIPTION - BRAKE SYSTEM

Power assist front disc and rear drum brakes are
standard equipment. Disc brake components consist
of single piston calipers and ventilated rotors. Rear
drum brakes are dual shoe units with cast brake
drums.

The parking brake mechanism is lever and cable
operated. The cables are attached to levers on the
rear drum brake secondary shoes. The parking
brakes are operated by a hand lever.
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A dual diaphragm vacuum power brake booster is
used for all applications. All models have an alumi-
num master cylinder with plastic reservoir.

All models are equipped with a combination valve.
The valve contains a pressure differential valve and
switch and a fixed rate rear proportioning valve.

Factory brake lining on all models consists of an
organic base material combined with metallic parti-
cles. The original equipment linings do not contain
asbestos.
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DESCRIPTION - SERVICE WARNINGS &
CAUTIONS

WARNING: DUST AND DIRT ACCUMULATING ON
BRAKE PARTS DURING NORMAL USE MAY CON-
TAIN ASBESTOS FIBERS FROM PRODUCTION OR
AFTERMARKET LININGS. BREATHING EXCESSIVE
CONCENTRATIONS OF ASBESTOS FIBERS CAN
CAUSE SERIOUS BODILY HARM. EXERCISE CARE
WHEN SERVICING BRAKE PARTS. DO NOT CLEAN
BRAKE PARTS WITH COMPRESSED AIR OR BY
DRY BRUSHING. USE A VACUUM CLEANER SPE-
CIFICALLY DESIGNED FOR THE REMOVAL OF
ASBESTOS FIBERS FROM BRAKE COMPONENTS.
IF A SUITABLE VACUUM CLEANER IS NOT AVAIL-
ABLE, CLEANING SHOULD BE DONE WITH A
WATER DAMPENED CLOTH. DO NOT SAND, OR
GRIND BRAKE LINING UNLESS EQUIPMENT USED
IS DESIGNED TO CONTAIN THE DUST RESIDUE.
DISPOSE OF ALL RESIDUE CONTAINING ASBES-
TOS FIBERS IN SEALED BAGS OR CONTAINERS
TO MINIMIZE EXPOSURE TO YOURSELF AND OTH-
ERS. FOLLOW PRACTICES PRESCRIBED BY THE
OCCUPATIONAL SAFETY AND HEALTH ADMINIS-
TRATION AND THE ENVIRONMENTAL PROTECTION
AGENCY FOR THE HANDLING, PROCESSING, AND
DISPOSITION OF DUST OR DEBRIS THAT MAY
CONTAIN ASBESTOS FIBERS.

CAUTION: Never use gasoline, kerosene, alcohol,
motor oil, transmission fluid, or any fluid containing
mineral oil to clean the system components. These
fluids damage rubber cups and seals. Use only
fresh brake fluid or Mopar brake cleaner to clean or
flush brake system components. These are the only
cleaning materials recommended. If system contam-
ination is suspected, check the fluid for dirt, discol-
oration, or separation into distinct layers. Also
check the reservoir cap seal for distortion. Drain
and flush the system with new brake fluid if con-
tamination is suspected.

CAUTION: Use Mopar brake fluid, or an equivalent
quality fluid meeting SAE/DOT standards J1703 and
DOT 3. Brake fluid must be clean and free of con-
taminants. Use fresh fluid from sealed containers
only to ensure proper antilock component opera-
tion.

CAUTION: Use Mopar multi-mileage or high temper-
ature grease to lubricate caliper slide surfaces,
drum brake pivot pins, and shoe contact points on

the backing plates. Use multi-mileage grease or GE

661 or Dow 111 silicone grease on caliper slide pins
to ensure proper operation.

DIAGNOSIS AND TESTING - BASE BRAKE
SYSTEM

Base brake components consist of the brake shoes,
calipers, wheel cylinders, brake drums, rotors, brake
lines, master cylinder, booster, and parking brake
components.

Brake diagnosis involves determining if the prob-
lem is related to a mechanical, hydraulic, or vacuum
operated component.

The first diagnosis step is the preliminary check.

PRELIMINARY BRAKE CHECK

(1) Check condition of tires and wheels. Damaged
wheels and worn, damaged, or underinflated tires
can cause pull, shudder, vibration, and a condition
similar to grab.

(2) If complaint was based on noise when braking,
check suspension components. Jounce front and rear
of vehicle and listen for noise that might be caused
by loose, worn or damaged suspension or steering
components.

(3) Inspect brake fluid level and condition. Note
that the front disc brake reservoir fluid level will
decrease in proportion to normal lining wear. Also
note that brake fluid tends to darken over time.
This is normal and should not be mistaken for
contamination.

(@) If fluid level is abnormally low, look for evi-
dence of leaks at calipers, wheel cylinders, brake
lines, and master cylinder.

(b) If fluid appears contaminated, drain out a
sample. System will have to be flushed if fluid is
separated into layers, or contains a substance
other than brake fluid. The system seals and cups
will also have to be replaced after flushing. Use
clean brake fluid to flush the system.

(4) Check parking brake operation. Verify free
movement and full release of cables and pedal. Also
note if vehicle was being operated with parking
brake partially applied.

(5) Check brake pedal operation. Verify that pedal
does not bind and has adequate free play. If pedal
lacks free play, check pedal and power booster for
being loose or for bind condition. Do not road test
until condition is corrected.

(6) If components checked appear OK, road test
the vehicle.

ROAD TESTING
(1) If complaint involved low brake pedal, pump
pedal and note if it comes back up to normal height.
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(2) Check brake pedal response with transmission
in Neutral and engine running. Pedal should remain
firm under constant foot pressure.

(3) During road test, make normal and firm brake
stops in 25-40 mph range. Note faulty brake opera-
tion such as low pedal, hard pedal, fade, pedal pulsa-
tion, pull, grab, drag, noise, etc.

PEDAL FALLS AWAY

A brake pedal that falls away under steady foot
pressure is generally the result of a system leak. The
leak point could be at a brake line, fitting, hose, or
caliper/wheel cylinder. Internal leakage in the master
cylinder caused by worn or damaged piston cups,
may also be the problem cause.

If leakage is severe, fluid will be evident at or
around the leaking component. However, internal
leakage in the master cylinder may not be physically
evident.

LOW PEDAL

If a low pedal is experienced, pump the pedal sev-
eral times. If the pedal comes back up, worn lining,
rotors, or drums are the most likely causes.

SPONGY PEDAL

A spongy pedal is most often caused by air in the
system. However, thin brake drums or substandard
brake lines and hoses can also cause a spongy pedal.
The proper course of action is to bleed the system, or
replace thin drums and suspect quality brake lines
and hoses.

HARD PEDAL OR HIGH PEDAL EFFORT

A hard pedal or high pedal effort may be due to
lining that is water soaked, contaminated, glazed, or
badly worn. The power booster or check valve could
also be faulty.

PEDAL PULSATION

Pedal pulsation is caused by components that are
loose, or beyond tolerance limits.

The primary cause of pulsation are disc brake
rotors with excessive lateral runout or thickness vari-
ation, or out of round brake drums. Other causes are
loose wheel bearings or calipers and worn, damaged
tires.

NOTE: Some pedal pulsation may be felt during
ABS activation.

BRAKE DRAG

Brake drag occurs when the lining is in constant
contact with the rotor or drum. Drag can occur at one
wheel, all wheels, fronts only, or rears only.

Drag is a product of incomplete brake shoe release.
Drag can be minor or severe enough to overheat the
linings, rotors and drums.

Minor drag will usually cause slight surface char-
ring of the lining. It can also generate hard spots in
rotors and drums from the overheat-cool down pro-
cess. In most cases, the rotors, drums, wheels and
tires are quite warm to the touch after the vehicle is
stopped.

Severe drag can char the brake lining all the way
through. It can also distort and score rotors and
drums to the point of replacement. The wheels, tires
and brake components will be extremely hot. In
severe cases, the lining may generate smoke as it
chars from overheating.

Possible causes for brake drag condition are:

e Seized or improperly adjusted parking brake
cables.

e | oose/worn wheel bearing.

e Seized caliper or wheel cylinder piston.

e Caliper binding on corroded bushings or rusted
slide surfaces.

e Loose caliper mounting bracket.

e Drum brake shoes binding on worn/damaged
support plates.

e Mis-assembled components.

If brake drag occurs at all wheels, the problem
may be related to a blocked master cylinder return
port, or faulty power booster (binds-does not release).

BRAKE FADE

Brake fade is usually a product of overheating
caused by brake drag. However, brake overheating
and resulting fade can also be caused by riding the
brake pedal, making repeated high deceleration stops
in a short time span, or constant braking on steep
mountain roads. Refer to the Brake Drag information
in this section for causes.

BRAKE PULL

Possible causes for front brake pull condition are:
Contaminated lining in one caliper.

Seized caliper piston.

Binding caliper.

Loose caliper.

Rusty adapter/caliper slide surfaces.
Improper brake shoes.

Damaged rotor.

A worn, damaged wheel bearing or suspension
component are further causes of pull. A damaged
front tire (bruised, ply separation) can also cause
pull.

A common and frequently misdiagnosed pull condi-
tion is where direction of pull changes after a few
stops. The cause is a combination of brake drag fol-
lowed by fade at one of the brake units.
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As the dragging brake overheats, efficiency is so
reduced that fade occurs. Since the opposite brake
unit is still functioning normally, its braking effect is
magnified. This causes pull to switch direction in
favor of the normally functioning brake unit.

An additional point when diagnosing a change in
pull condition concerns brake cool down. Remember
that pull will return to the original direction, if the
dragging brake unit is allowed to cool down (and is
not seriously damaged).

REAR BRAKE GRAB OR PULL

Rear grab or pull is usually caused by improperly
adjusted or seized parking brake cables, contami-
nated lining, bent or binding shoes and support
plates, or improperly assembled components. This is
particularly true when only one rear wheel is
involved. However, when both rear wheels are
affected, the master cylinder or proportioning valve
could be at fault.

BRAKES DO NOT HOLD AFTER DRIVING THROUGH DEEP
WATER PUDDLES

This condition is generally caused by water soaked
lining. If the lining is only wet, it can be dried by
driving with the brakes very lightly applied for a
mile or two. However, if the lining is both soaked and
dirt contaminated, cleaning and/or replacement will
be necessary.

BRAKE SQUEAK/SQUEAL

Brake squeak or squeal may be due to linings that
are wet or contaminated with brake fluid, grease, or
oil. Glazed linings and rotors with hard spots can
also contribute to squeak. Dirt and foreign material
embedded in the brake lining will also cause squeak/
squeal.

A very loud squeak or squeal is frequently a sign of
severely worn brake lining. If the lining has worn
through to the brake shoes in spots, metal-to-metal
contact occurs. If the condition is allowed to continue,
rotors and drums can become so scored that replace-
ment is necessary.

BRAKE CHATTER

Brake chatter is usually caused by loose or worn
components, or glazed/burnt lining. Rotors with hard
spots can also contribute to chatter. Additional causes
of chatter are out-of-tolerance rotors, brake lining not
securely attached to the shoes, loose wheel bearings
and contaminated brake lining.

THUMP/CLUNK NOISE

Thumping or clunk noises during braking are fre-
quently not caused by brake components. In many
cases, such noises are caused by loose or damaged
steering, suspension, or engine components. However,

calipers that bind on the slide surfaces can generate
a thump or clunk noise. In addition, worn out,
improperly adjusted, or improperly assembled rear
brake shoes can also produce a thump noise.

BRAKE LINING CONTAMINATION

Brake lining contamination is mostly a product of
leaking calipers or wheel cylinders, worn seals, driv-
ing through deep water puddles, or lining that has
become covered with grease and grit during repair.
Contaminated lining should be replaced to avoid fur-
ther brake problems.

WHEEL AND TIRE PROBLEMS

Some conditions attributed to brake components
may actually be caused by a wheel or tire problem.

A damaged wheel can cause shudder, vibration and
pull. A worn or damaged tire can also cause pull.

Severely worn tires with very little tread left can
produce a grab-like condition as the tire loses and
recovers traction. Flat-spotted tires can cause vibra-
tion and generate shudder during brake operation. A
tire with internal damage such as a severe bruise,
cut, or ply separation can cause pull and vibration.

STANDARD PROCEDURE
STANDARD PROCEDURE - MANUAL BLEEDING

Use Mopar brake fluid, or an equivalent quality
fluid meeting SAE J1703-F and DOT 3 standards
only. Use fresh, clean fluid from a sealed container at
all times.

(1) Remove reservoir filler caps and fill reservoir.

(2) If calipers, or wheel cylinders were overhauled,
open all caliper and wheel cylinder bleed screws.
Then close each bleed screw as fluid starts to drip
from it. Top off master cylinder reservoir once more
before proceeding.

(3) Attach one end of bleed hose to bleed screw
and insert opposite end in glass container partially
filled with brake fluid (Fig. 1). Be sure end of bleed
hose is immersed in fluid.

(4) Open up bleeder, then have a helper press
down the brake pedal. Once the pedal is down close
the bleeder. Repeat bleeding until fluid stream is
clear and free of bubbles. Then move to the next
wheel.

STANDARD PROCEDURE - PRESSURE
BLEEDING

Use Mopar brake fluid, or an equivalent quality
fluid meeting SAE J1703-F and DOT 3 standards
only. Use fresh, clean fluid from a sealed container at
all times.
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18905-18

Fig. 1 Bleed Hose Setup

1 - BLEED HOSE
2 - FLUID CONTAINER PARTIALLY FILLED WITH FLUID

Follow the manufacturers instructions carefully
when using pressure equipment. Do not exceed the
tank manufacturers pressure recommendations. Gen-
erally, a tank pressure of 15-20 psi is sufficient for
bleeding.

Fill the bleeder tank with recommended fluid and
purge air from the tank lines before bleeding.

Do not pressure bleed without a proper master cyl-
inder adapter. The wrong adapter can lead to leak-
age, or drawing air back into the system. Use
adapter provided with the equipment or Adapter
6921.

SPECIFICATIONS
BRAKE COMPONENTS

SPECIFICATIONS

DESCRIPTION

SPECIFICATION

Disc Brake Caliper
Type

Sliding

Disc Brake Rotor Ventilated

Type

Front

Disc Brake Rotor Solid

Type

Rear

Disc Brake Rotor 279.4 x 23.876 mm (11 x
Diameter 0.94 in.)

Front

Disc Brake Rotor 285 x 12 mm (11 x 0.472
Diameter in.)

Rear

Disc Brake Rotor Max. Runout

Ventilated 0.12 mm (0.005 in.)
Front

Disc Brake Rotor Max. Runout

Solid 0.102 mm (0.004 in)
Rear

Disc Brake Rotor Max. Thickness Variation
Ventilated 0.013 mm (0.0005 in.)
Front

Disc Brake Rotor Max Thickness Variation
Solid 0.018 mm (0.0007 in)
Rear

Disc Brake Rotor Min. Thickness
Ventilated 22.7 mm (0.8937 in.)
Front

Disc Brake Rotor

Min. Thickness

Solid 11.00 mm (0.433 in.)
Rear

Brake Drum 228.6 x 63.5 mm (9 x 2.5
Diameter in.)

Brake Booster
Type

Tandem Diaphragm
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TORQUE CHART
TORQUE SPECIFICATIONS
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Brake Pedal 28 21 —
Support Bolt
Brake Booster 39 29 —
Mounting Nuts
Master Cylinder 17 13 —
Mounting Nuts
Master Cylinder 19 14 —
Brake Lines
Combination Valve 20 15 —
Mounting Nuts
Combination Valve 19 14 —
Brake Lines
Caliper 15 11 —
Mounting Bolts
Front
Caliper 25 — 220
Mounting Bolts
Rear
Caliper 31 23 —
Brake Hose Banjo Bolt
Front
Caliper 31 23 —
Brake Hose Banjo Bolt
Rear
Wheel Cylinder 10 7 —
Mounting Bolts
Wheel Cylinder 16 12 —
Brake Line
Parking Brake 12 9 —
Lever Bolts
Parking Brake 12 9 —
Lever Bracket Bolts
Parking Brake 1.5 — 14
Cable Retainer Nut
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SPECIAL TOOLS

BASE BRAKES

)

Installer Caliper Dust Boot C-4842

Handle C-4171

Adaptor Cap Pressure Bleeder 6921

BRAKE LINES
DESCRIPTION

Flexible rubber hose is used at both front brakes
and at the rear axle junction block. Double walled
steel tubing is used to connect the master cylinder to
the major hydraulic braking components and then to
the flexible rubber hoses. Double inverted style and
ISO style flares are used on the brake lines.

OPERATION

The hoses and lines transmit the brake fluid
hydraulic pressure to the calipers and or wheel cyl-
inders.

DIAGNOSIS AND TESTING - BRAKE LINE AND
HOSES

Flexible rubber hose is used at both front brakes
and at the rear axle junction block. Inspect the hoses
whenever the brake system is serviced, at every
engine oil change, or whenever the vehicle is in for
service.

Inspect the hoses for surface cracking, scuffing, or
worn spots. Replace any brake hose immediately if
the fabric casing of the hose is exposed due to cracks
or abrasions.

Also check brake hose installation. Faulty installa-
tion can result in kinked, twisted hoses, or contact
with the wheels and tires or other chassis compo-
nents. All of these conditions can lead to scuffing,
cracking and eventual failure.

The steel brake lines should be inspected periodi-
cally for evidence of corrosion, twists, kinks, leaks, or
other damage. Heavily corroded lines will eventually
rust through causing leaks. In any case, corroded or
damaged brake lines should be replaced.

Factory replacement brake lines and hoses are rec-
ommended to ensure quality, correct length and supe-
rior fatigue life. Care should be taken to make sure
that brake line and hose mating surfaces are clean
and free from nicks and burrs. Also remember that
right and left brake hoses are not interchangeable.

Use new copper seal washers at all caliper connec-
tions. Be sure brake line connections are properly
made (not cross threaded) and tightened to recom-
mended torque.

STANDARD PROCEDURE

STANDARD PROCEDURE - BRAKE TUBE
FLARING

A preformed metal brake tube is recommended and
preferred for all repairs. However, double-wall steel
tube can be used for emergency repair when factory
replacement parts are not readily available.

Special bending tools are needed to avoid kinking
or twisting of metal brake tubes. Special flaring tools
are needed to make a double inverted flare or I1SO
flare (Fig. 2).

STANDARD PROCEDURE - DOUBLE INVERTED
FLARING

A preformed metal brake tube is recommended and
preferred for all repairs. However, double-wall steel
tube can be used for emergency repair when factory
replacement parts are not readily available.

(1) Cut off damaged tube with Tubing Cutter.

(2) Ream cut edges of tubing to ensure proper
flare.
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9205-174

. R
Fig. 2 Inverted Flare And ISO Flare H222

1 - ISO-STYLE FLARE Fig. 3 Inverted Flare Tools
2 - DOUBLE INVERTED-STYLE FLARE

(8) Turn the yoke screw in until the adaptor is

(3) Install replacement tube nut on the tube. squarely seated on the tool bar.

(4) Insert tube in flaring tool.

(5) Place gauge form over the end of the tube.

(6) Push tubing through flaring tool jaws until
tube contacts recessed notch in gauge that matches
tube diameter.

(7) Tighten the tool bar on the tube

(8) Insert plug on gauge in the tube. Then swing
compression disc over gauge and center tapered flar-
ing screw in recess of compression disc (Fig. 3).

(9) Tighten tool handle until plug gauge is
squarely seated on jaws of flaring tool. This will start
the inverted flare.

(10) Remove the plug gauge and complete the
inverted flare.

STANDARD PROCEDURE - ISO FLARING

A preformed metal brake tube is recommended and
preferred for all repairs. However, double-wall steel
tube can be used for emergency repair when factory
replacement parts are not readily available.

To make a ISO flare use a Flaring Tool Kit. @ @ 9105-52
(1) Cut off damaged tube with Tubing Cutter.
(2) Remove any burrs from the inside of the tube. Fig. 4 ISO Flaring
(3) Install tube nut on the tube. 1 - ADAPTER
(4) Position the tube in the flaring tool flush with 2 - LUBRICATE HERE
the top of the tool bar (Fig. 4). Then tighten the tool i:EILLUOSTH WITH BAR
bar on the tube. 5 - TUBING
(5) Install the correct size adaptor on the flaring 6 - BAR ASSEMBLY

tool yoke screw.

(6) Lubricate the adaptor.

(7) Align the adaptor and yoke screw over the tube
(Fig. 4).
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DISC BRAKE CALIPERS
DESCRIPTION

The calipers are a single piston type. The calipers
are free to slide laterally, this allows continuous com-
pensation for lining wear.

OPERATION

When the brakes are applied fluid pressure is
exerted against the caliper piston. The fluid pressure
is exerted equally and in all directions. This means
pressure exerted against the caliper piston and
within the caliper bore will be equal (Fig. 5).
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Fig. 5 Brake Caliper Operation

- CALIPER

- PISTON

- PISTON BORE

- SEAL

- INBOARD SHOE

- OUTBOARD SHOE

J9405-102
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Fluid pressure applied to the piston is transmitted
directly to the inboard brake shoe. This forces the
shoe lining against the inner surface of the disc
brake rotor. At the same time, fluid pressure within
the piston bore forces the caliper to slide inward on
the mounting bolts. This action brings the outboard
brake shoe lining into contact with the outer surface
of the disc brake rotor.

In summary, fluid pressure acting simultaneously
on both piston and caliper, produces a strong clamp-
ing action. When sufficient force is applied, friction
will attempt to stop the rotors from turning and
bring the vehicle to a stop.

Application and release of the brake pedal gener-
ates only a very slight movement of the caliper and
piston. Upon release of the pedal, the caliper and pis-
ton return to a rest position. The brake shoes do not
retract an appreciable distance from the rotor. In
fact, clearance is usually at, or close to zero. The rea-
sons for this are to keep road debris from getting
between the rotor and lining and in wiping the rotor
surface clear each revolution.

The caliper piston seal controls the amount of pis-
ton extension needed to compensate for normal lining
wear.

During brake application, the seal is deflected out-
ward by fluid pressure and piston movement (Fig. 6).
When the brakes (and fluid pressure) are released,
the seal relaxes and retracts the piston.

The amount of piston retraction is determined by
the amount of seal deflection. Generally the amount
is just enough to maintain contact between the pis-
ton and inboard brake shoe.

® ©®

Fig. 6 Lining Wear Compensation By Piston Seal

- PISTON

- CYLINDER BORE

- PISTON SEAL BRAKE PRESSURE OFF
- CALIPER HOUSING

- DUST BOOT

- PISTON SEAL BRAKE PRESSURE ON

REMOVAL
REMOVAL - FRONT

(1) Raise and support vehicle.

(2) Remove front wheel and tire assembly.

(3) Drain small amount of fluid from master cylin-
der brake reservoir with suction gun.

(4) Bottom caliper piston in bore with C-clamp.
Position clamp screw on outboard brake shoe and
clamp frame on rear of caliper (Fig. 7). Do not allow
clamp screw to bear directly on outboard shoe
retainer spring. Use wood or metal spacer
between shoe and clamp screw.

PR7478

OO WN R
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e J9305-42

Fig. 7 Bottoming Caliper Piston With C-Clamp

1 - CALIPER BOSS
2 - OUTBOARD BRAKESHOE
3 - C-CLAMP

(5) Remove brake hose mounting bolt and discard
washers (Fig. 8).

8031e88f

Fig. 8 Brake Hose And Bolt

1 - FITTING WASHERS
2 - CALIPERS

(6) Remove caliper mounting bolts (Fig. 9).

(7) Tilt top of caliper outward with pry tool if nec-
essary (Fig. 10) and remove caliper.

(8) Remove caliper from vehicle.

J9105-31

Fig. 9 Caliper Mounting Bolts

1 - CALIPER MOUNTING BOLT (2)
2 - CALIPER

J9005-30

Fig. 10 Caliper Removal
1 - TILT CALIPER OUTBOARD TO REMOVE

REMOVAL - REAR

(1) Install prop rod on the brake pedal to keep
pressure on the brake system.

(2) Raise and support vehicle.

(3) Remove the wheel and tire assembly.

(4) Remove the brake hose banjo bolt if replacing
caliper.

(5) Remove the caliper mounting slide pin bolts
(Fig. 11).

(6) Remove the caliper from vehicle.
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Fig. 11 CALIPER MOUNTING

1 - BRAKE HOSE
2 - CALIPER MOUNTING BOLTS
3 - BANJO BOLT

80eeac50

DISASSEMBLY

(1) Remove brake shoes from caliper.

(2) Drain brake fluid out of caliper.

(3) Take a piece of wood and pad it with one-inch
thickness of shop towels. Place this piece in the out-
board shoe side of the caliper in front of the piston.
This will cushion and protect caliper piston during
removal (Fig. 12).

Fig. 12 Padding Caliper Interior

1 - SHOP TOWELS OR CLOTHS
2 - CALIPER

(4) Remove caliper piston with short bursts of
low pressure compressed air. Direct air through fluid
inlet port and ease piston out of bore (Fig. 13).

CAUTION: Do not blow the piston out of the bore
with sustained air pressure. This could result in a
cracked piston. Use only enough air pressure to
ease the piston out.

WARNING: NEVER ATTEMPT TO CATCH THE PIS-
TON AS IT LEAVES THE BORE. THIS MAY RESULT
IN PERSONAL INJURY.

Fig. 13 Caliper Piston Removal

1 - AIR GUN
2 - CALIPER PISTON
3 - PADDING MATERIAL

(5) Remove caliper piston dust boot with suitable
pry tool (Fig. 14).

Fig. 14 Caliper

1 - COLLAPSE BOOT WITH PUNCH OR SCREWDRIVER
2 - PISTON DUST BOOT

(6) Remove caliper piston seal with wood or plastic
tool (Fig. 15). Do not use metal tools as they will
scratch piston bore.
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Fig. 15 Piston Seal Removal

1 - REMOVE SEAL WITH WOOD PENCIL OR SIMILAR TOOL
2 - PISTON SEAL

(7) Remove caliper mounting bolt bushings and
boots (Fig. 16).

Fig. 16 Mounting Bolt Bushing And Boot

1 - CALIPER SLIDE BUSHING
2 - BOOT

CLEANING

Clean the caliper components with clean brake
fluid or brake clean only. Wipe the caliper and piston
dry with lint free towels or use low pressure com-
pressed air.

CAUTION: Do not use gasoline, kerosene, paint
thinner, or similar solvents. These products may
leave a residue that could damage the piston and
seal.

INSPECTION

The piston is made from a phenolic resin (plastic
material) and should be smooth and clean.

The piston must be replaced if cracked or scored.
Do not attempt to restore a scored piston surface by
sanding or polishing.

CAUTION: If the caliper piston is replaced, install
the same type of piston in the caliper. Never inter-
change phenolic resin and steel caliper pistons.
The pistons, seals, seal grooves, caliper bore and
piston tolerances are different.

The bore can be lightly polished with a brake
hone to remove very minor surface imperfections
(Fig. 17). The caliper should be replaced if the bore is
severely corroded, rusted, scored, or if polishing

would increase bore diameter more than 0.025 mm
(0.001 inch).

Fig. 17 Polishing Piston Bore

1 - SPECIAL HONE
2 - CALIPER
3 - PISTON BORE

ASSEMBLY

CAUTION: Dirt, oil, and solvents can damage cali-
per seals. Insure assembly area is clean and dry.

(1) Lubricate caliper piston bore, new piston seal
and piston with clean brake fluid.

(2) Lubricate caliper bushings and
bushing boots with silicone grease.

interior of



5-14 BRAKES - BASE TJ
DISC BRAKE CALIPERS (Continued)

(3) Install bushing boots in caliper, then insert (5) Install new dust boot on caliper piston and seat
bushing into boot and push bushing into place (Fig. boot in piston groove (Fig. 20).

18). ©

J9005-75

Fig. 20 Dust Boot On Piston

1-PISTON
2 - DUST BOOT

(6) Press piston into caliper bore by hand, use a
turn and push motion to work piston into seal (Fig.
21).

Fig. 18 Bushings And Boots Installation

1 - BUSHING
2 - BOOT

(4) Install new piston seal into seal groove with
finger (Fig. 19).

J9105-32

Fig. 21 Caliper Piston Installation

1- PISTON
2 -BOOT

(7) Press caliper piston to bottom of bore.
_ _ _ (8) Seat dust boot in caliper with Installer Tool
Fig. 19 Piston Seal Installation C-4842 and Tool Handle C-4171 (Fig. 22).

1 - SEAL GROOVE (9) Replace caliper bleed screw if removed.
2 - PISTON SEAL
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J9005-77

Fig. 22 Piston Dust Boot Installation

1 - HANDLE C-4171
2 - INSTALLER C-4842
3 - DUST BOOT

INSTALLATION
INSTALLATION - FRONT

(1) Clean brake shoe mounting ledges with wire
brush and apply light coat of Mopar multi-mileage
grease to surfaces (Fig. 23).

N 05-9

Fig. 23 Caliper Lubrication Points

1 - BUSHINGS
2 - CALIPER MOUNTING BOLTS
3 - MOUNTING LEDGES

(2) Install caliper by position notches at lower end
of brake shoes on bottom mounting ledge. Then

rotate caliper over rotor and seat notches at upper
end of shoes on top mounting ledge (Fig. 24).

J9005-35

Fig. 24 Caliper Installation

- TOP LEDGE

- BRAKESHOE TAB ON LEDGE OUTER SURFACE
- LEDGE SEATED IN BRAKESHOE NOTCH

- BOTTOM LEDGE

A WNBE

(8) Coat caliper mounting bolts with silicone
grease. Then install and tighten bolts to 15 N-m (11
ft. Ibs.).

CAUTION: If new caliper bolts are being installed,
or if the original reason for repair was a drag/pull
condition, check caliper bolt length before proceed-
ing. Bolts must not have a shank length greater
than 67.6 mm (2.66 in.) (Fig. 25).

CORRECT SHANK LENGTH:

@ —

% v [:i:__J
® ® }

19405-154

Fig. 25 Mounting Bolt Dimensions

1-67 mm (£ 0.6 mm) 2.637 in. (£ 0.0236 in.)
2 - 22 mm (0.866 in.) THREAD LENGTH
3 - CALIPER BOLT
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(4) Install brake hose to caliper with new seal
washers and tighten fitting bolt to 31 N-m (23 ft.
Ibs.).

CAUTION: Verify brake hose is not twisted or
kinked before tightening fitting bolt.

(5) Bleed base brake system. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

(6) Install wheel and tire assemblies. (Refer to 22 -
TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

(7) Remove supports and lower vehicle.

(8) Verify firm pedal before moving vehicle.

INSTALLATION - REAR

(1) Install the brake pads if removed.

(2) Lubricate ant-rattle clips for the disc brake
pads (Fig. 26).

80eef8bs

Fig. 26 ANTI-RATTLE CLIPS

1- ROTOR
2 - ANTI-RATTLE CLIPS

(3) Install caliper to the caliper adapter.

(4) Coat the caliper mounting slide pin bolts with
silicone grease. Then install and tighten the bolts to
15 N-m (11 ft. Ibs.).

(5) Install the brake hose banjo bolt if removed
(Fig. 27).

(6) Install the brake hose to the caliper with new
seal washers and tighten fitting bolt to 31 N-m (23
ft. Ibs.).

CAUTION: Verify brake hose is not twisted or
kinked before tightening fitting bolt.

(7) Remove the prop rod from the vehicle.

(8) Bleed the base brake system, (Refer to 5 -
BRAKES - STANDARD PROCEDURE) OR (Refer to
5 - BRAKES - STANDARD PROCEDURE).

80eeac54

Fig. 27 CALIPER INSTALLED

1 - CALIPER MOUNTING BOLTS
2 - CALIPER SLIDES

(9) Install the wheel and tire assemblies (Refer to
22 - TIRES/WHEELS/WHEELS - STANDARD PRO-
CEDURE).

(10) Remove the supports and lower the vehicle.

(11) Verify a firm pedal before moving the vehicle.

BRAKE PADS/SHOES

REMOVAL
REMOVAL - FRONT PADS

(1) Raise and support vehicle.

(2) Remove wheel and tire assembly.

(3) Remove caliper. (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- REMOVAL).

(4) Pressing one end of outboard shoe inward to
disengage shoe lug. Then rotate shoe upward until
retainer spring clears caliper. Press opposite end of
shoe inward to disengage shoe lug and rotate shoe up
and out of caliper (Fig. 28).

(5) Grasp ends of inboard shoe and tilt shoe out-
ward to release springs from caliper piston (Fig. 29)
and remove shoe from caliper.

NOTE: If original brake shoes will be used, keep
them in sets left and right. They are not inter-
changeable.

(6) Secure caliper to nearby suspension part with
wire. Do not allow brake hose to support caliper
weight.

(7) Wipe caliper off with shop rags or towels.
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BRAKE PADS/SHOES (Continued)

J9005-83

Fig. 28 Outboard Brake Shoe Removal

- OUTBOARD BRAKESHOE
- SHOE SPRING

- LOCATING LUG

- CALIPER

- LOCATING LUG

O wWNPE

Fig. 29 Inboard Brake

1 - CALIPER PISTON
2 - SHOE SPRINGS
3 - INBOARD BRAKESHOE

CAUTION: Do not use compressed air, this can
unseat dust boot and force dirt into piston bore.

REMOVAL - DRUM BRAKE SHOES

(1) Raise vehicle and remove rear wheels.

(2) Remove and discard spring nuts securing
drums to wheel studs.

(3) Remove brake drums.

NOTE: If drums are difficult to remove, back off
adjuster through support plate access hole with
brake tool and screwdriver.

(4) Remove U-clip and washer securing adjuster
cable to parking brake lever (Fig. 30).

(5) Remove primary and secondary return springs
from anchor pin with brake spring pliers.

(6) Remove hold-down springs, retainers and pins
with standard retaining spring tool.

(7) Install spring clamps on wheel cylinders to
hold pistons in place.

(8) Remove adjuster
spring.

(9) Remove adjuster cable and cable guide.

(10) Remove brake shoes and parking brake strut.

(11) Disconnect cable from parking brake lever and
remove lever.

REMOVAL - REAR DISC BRAKE PADS

(1) Raise and support vehicle.

(2) Remove the wheel and tire assemblies.

(3) Compress the caliper.

(4) Remove the caliper, (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- REMOVAL).

(5) Remove the caliper by tilting the top up and off
the caliper adapter.

lever, adjuster screw and

NOTE: Do not allow brake hose to support caliper
assembly.

(6) Support and hang the caliper.

(7) Remove the inboard brake pad from the caliper
adapter.

(8) Remove the outboard brake pad from the cali-
per adapter.

INSTALLATION
INSTALLATION - FRONT PADS

(1) Install inboard shoe in caliper and verify shoe
retaining is fully seated into the piston.

(2) Starting one end of outboard shoe in caliper
and rotating shoe downward into place. Verify shoe
locating lugs and shoe spring are seated.

(3) Install caliper. (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- INSTALLATION).

(4) Install wheel and tire assembly. (Refer to 22 -
TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

(5) Remove support and lower vehicle.

(6) Pump brake pedal until caliper pistons and
brake shoes are seated.

(7) Top off brake fluid level if necessary.

INSTALLATION - DRUM BRAKE SHOES

(1) Clean support plate with brake cleaner.
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RIGHT REAR
BRAKE ASSEMBLY

J9005-13

Fig. 30 Drum Brake Components—Typical

- ADJUSTER LEVER

- ADJUSTER CABLE

- HOLDDOWN SPRING AND RETAINERS
- ADJUSTER LEVER SPRING

- TRAILING SHOE

- CYLINDER-TO-SUPPORT SEAL

- HOLDDOWN PINS

- ACCESS PLUGS

- SUPPORT PLATE

0 - CABLE HOLE PLUG

POoO~NOUORWNE

11 - PARK BRAKE STRUT AND SPRING

12 - ADJUSTER SCREW ASSEMBLY

13 - HOLDDOWN SPRING AND RETAINERS
14 - LEADING SHOE

15 - CABLE GUIDE

16 - SHOE RETURN SPRINGS

17 - SHOE GUIDE PLATE

18 - PIN

19 - SHOE SPRING

20 - PARK BRAKE LEVER

(2) If new drums are being installed, remove pro-
tective coating with carburetor cleaner or brake
cleaner.

(3) Apply multi-purpose grease to brake shoe con-
tact surfaces of support plate (Fig. 31).

(4) Lubricate adjuster screw threads and pivot
with spray lube.

(5) Attach parking brake lever to secondary brake
shoe. Use new washer and U-clip to secure lever.

(6) Remove wheel cylinder clamps.

(7) Attach parking brake cable to lever.

(8) Install brake shoes on support plate. Secure
shoes with new hold-down springs, pins and retain-
ers.

(9) Install parking brake strut and spring.

(10) Install guide plate and adjuster cable on
anchor pin.

(11) Install primary and secondary return springs.

(12) Install adjuster cable guide on secondary
shoe.

(13) Lubricate and assemble adjuster screw.

(14) Install adjuster screw, spring and lever and
connect to adjuster cable.

@ J9005-14

Fig. 31 Shoe Contact Surfaces

1 - ANCHOR PIN
2 - SUPPORT PLATE
3 - SHOE CONTACT SURFACES

(15) Adjust shoes to drum. (Refer to 5 - BRAKES/
HYDRAULIC/MECHANICAL/DRUM - ADJUST-
MENTS).
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(16) Install wheel/tire assemblies and lower vehi-
cle. (Refer to 22 - TIRES/WHEELS/WHEELS -
STANDARD PROCEDURE).

(17) Verify firm brake pedal before moving vehicle.

INSTALLATION - REAR DISC BRAKE PADS

(1) Bottom pistons in caliper bore with C-clamp.
Place an old brake shoe between a C-clamp and cal-
iper piston.

(2) Clean caliper mounting adapter and anti-rattle
springs.

(3) Lubricate anti-rattle springs with Mopar brake
grease.

(4) Install anti-rattle springs.

NOTE: Anti-rattle springs are not interchangeable.

(5) Install inboard brake pad in adapter.

(6) Install outboard brake pad in adapter.

(7) Tilt the top of the caliper over rotor and under
adapter. Then push the bottom of the caliper down
onto the adapter.

(8) Install caliper, (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- INSTALLATION).

(9) Install wheel and tire assemblies and lower
vehicle, (Refer to 22 - TIRES/WHEELS/WHEELS -
STANDARD PROCEDURE).

(10) Apply brakes several times to seat caliper pis-
tons and brake shoes and obtain firm pedal.

(11) Top off master cylinder fluid level.

DRUM
DESCRIPTION

The brake systems use a leading shoe (primary)
and trailing shoe (secondary). The mounting hard-
ware is similar but not interchangeable (Fig. 30).

OPERATION

When the brake pedal is depressed hydraulic pres-
sure pushes the rear brake wheel cylinder pistons
outward. The wheel cylinder push rods then push the
brake shoes outward against the brake drum. When
the brake pedal is released return springs attached
to the brake shoes pull the shoes back to there orig-
inal position. (Fig. 30)

DIAGNOSIS AND TESTING - BRAKE DRUM
RUNOUT

The maximum allowable diameter of the drum
braking surface is indicated on the drum outer edge.
Generally, a drum can be machined to a maximum of
1.52 mm (0.060 in.) oversize. Always replace the

drum if machining would cause drum diameter to
exceed the size limit indicated on the drum.

BRAKE DRUM RUNOUT

Measure drum diameter and runout with an accu-
rate gauge. The most accurate method of measure-
ment involves mounting the drum in a brake lathe
and checking variation and runout with a dial indi-
cator.

Variations in drum diameter should not exceed
0.069 mm (0.0028 in.). Drum runout should not
exceed 0.18 mm (0.007 in.) out of round. Machine the
drum if runout or variation exceed these values.
Replace the drum if machining causes the drum to
exceed the maximum allowable diameter.

STANDARD PROCEDURE - BRAKE DRUM
MACHINING

The brake drums can be machined on a drum lathe
when necessary. Initial machining cuts should be lim-
ited to 0.12 - 0.20 mm (0.005 - 0.008 in.) at a time as
heavier feed rates can produce taper and surface
variation. Final finish cuts of 0.025 to 0.038 mm
(0.001 to 0.0015 in.) are recommended and will gen-
erally provide the best surface finish.

Be sure the drum is securely mounted in the lathe
before machining operations. A damper strap should
always be used around the drum to reduce vibration
and avoid chatter marks.

The maximum allowable diameter of the drum
braking surface is stamped or cast into the drum
outer edge.

CAUTION: Replace the drum if machining will cause
the drum to exceed the maximum allowable diame-
ter.

CLEANING

Clean the individual brake components, including
the support plate and wheel cylinder exterior, with a
water dampened cloth or with brake cleaner. Do not
use any other cleaning agents. Remove light rust and
scale from the brake shoe contact pads on the sup-
port plate with fine sandpaper.

INSPECTION

As a general rule, riveted brake shoes should be
replaced when worn to within 0.78 mm (1/32 in.) of
the rivet heads. Bonded lining should be replaced
when worn to a thickness of 1.6 mm (1/16 in.).

Examine the lining contact pattern to determine if
the shoes are bent or the drum is tapered. The lining
should exhibit contact across its entire width. Shoes
exhibiting contact only on one side should be
replaced and the drum checked for runout or taper.



5-20 BRAKES - BASE

TJ

DRUM (Continued)

Inspect the adjuster screw assembly. Replace the
assembly if the star wheel or threads are damaged,
or the components are severely rusted or corroded.

Discard the brake springs and retainer components
if worn, distorted or collapsed. Also replace the
springs if a brake drag condition had occurred. Over-
heating will distort and weaken the springs.

Inspect the brake shoe contact pads on the support
plate, replace the support plate if any of the pads are
worn or rusted through. Also replace the plate if it is
bent or distorted (Fig. 32).

J9005-14

Fig. 32 Shoe Contact Surfaces

1 - ANCHOR PIN
2 - SUPPORT PLATE
3 - SHOE CONTACT SURFACES

ADJUSTMENTS - REAR DRUM BRAKE

The rear drum brakes are equipped with a self-ad-
justing mechanism. Under normal circumstances, the
only time adjustment is required is when the shoes
are replaced, removed for access to other parts, or
when one or both drums are replaced.

Adjustment can be made with a standard brake
gauge or with adjusting tool. Adjustment is per-
formed with the complete brake assembly installed
on the backing plate.

ADJUSTMENT WITH BRAKE GAUGE

(1) Be sure parking brakes are fully released.

(2) Raise rear of vehicle and remove wheels and
brake drums.

(3) Verify that left and right automatic adjuster
levers and cables are properly connected.

(4) Insert brake gauge in drum. Expand gauge
until gauge inner legs contact drum braking surface.
Then lock gauge in position (Fig. 33).

(5) Reverse gauge and install it on brake shoes.
Position gauge legs at shoe centers as shown (Fig.
34). If gauge does not fit (too loose/too tight), adjust
shoes.

J9005-26

Fig. 33 Adjusting Gauge On Drum

1 - BRAKE GAUGE
2 - BRAKE DRUM

19005-27

Fig. 34 Adjusting Gauge On Brake Shoes

1 - BRAKE GAUGE
2 - BRAKE SHOES

(6) Pull shoe adjuster lever away from adjuster
screw star wheel.

(7) Turn adjuster screw star wheel (by hand) to
expand or retract brake shoes. Continue adjustment
until gauge outside legs are light drag-fit on shoes.

(8) Install brake drums and wheels and lower
vehicle.

(9) Drive vehicle and make one forward stop fol-
lowed by one reverse stop. Repeat procedure 8-10
times to operate automatic adjusters and equalize
adjustment.

NOTE: Bring vehicle to complete standstill at each
stop. Incomplete, rolling stops will not activate
automatic adjusters.
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ADJUSTMENT WITH ADJUSTING TOOL

(1) Be sure parking brake lever is fully released.

(2) Raise vehicle so rear wheels can be rotated
freely.

(3) Remove plug from each access hole in brake
support plates.

(4) Loosen parking brake cable adjustment nut
until there is slack in front cable.

(5) Insert adjusting tool through support plate
access hole and engage tool in teeth of adjusting
screw star wheel (Fig. 35).

Fig. 35 Brake Adjustment

- STAR WHEEL

- LEVER

- BRAKE SHOE WEB
- SCREWDRIVER

- ADJUSTING TOOL

- ADJUSTER SPRING

oOUhhWNE

(6) Rotate adjuster screw star wheel (move tool
handle upward) until slight drag can be felt when
wheel is rotated.

(7) Push and hold adjuster lever away from star
wheel with thin screwdriver.

(8) Back off adjuster screw star wheel until brake
drag is eliminated.

(9) Repeat adjustment at opposite wheel. Be sure
adjustment is equal at both wheels.

(10) Install support plate access hole plugs.

(11) Adjust parking brake cable and lower vehicle.

(12) Drive vehicle and make one forward stop fol-
lowed by one reverse stop. Repeat procedure 8-10
times to operate automatic adjusters and equalize
adjustment.

NOTE: Bring vehicle to complete standstill at each
stop. Incomplete, rolling stops will not activate
automatic adjusters.

FLUID

DIAGNOSIS AND TESTING - BRAKE FLUID
CONTAMINATION

Indications of fluid contamination are swollen or
deteriorated rubber parts.

Swollen rubber parts indicate the presence of
petroleum in the brake fluid.

To test for contamination, put a small amount of
drained brake fluid in clear glass jar. If fluid sepa-
rates into layers, there is mineral oil or other fluid
contamination of the brake fluid.

If brake fluid is contaminated, drain and thor-
oughly flush system. Replace master cylinder, propor-
tioning valve, caliper seals, wheel cylinder seals,
Antilock Brakes hydraulic unit and all hydraulic
fluid hoses.

STANDARD PROCEDURE - BRAKE FLUID
LEVEL

Always clean the master cylinder reservoir and
caps before checking fluid level. If not cleaned, dirt
could enter the fluid.

The fluid fill level is indicated on the side of the
master cylinder reservoir (Fig. 36).

The correct fluid level is to the FULL indicator on
the side of the reservoir. If necessary, add fluid to the
proper level.

80a8724C

Fig. 36 Master Cylinder Fluid

1 - INDICATOR
2 - RESERVOIR

SPECIFICATIONS
BRAKE FLUID

The brake fluid used in this vehicle must conform
to DOT 3 specifications and SAE J1703 standards.
No other type of brake fluid is recommended or
approved for usage in the vehicle brake system. Use
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only Mopar brake fluid or an equivalent from a
tightly sealed container.

CAUTION: Never use reclaimed brake fluid or fluid
from an container which has been left open. An
open container of brake fluid will absorb moisture
from the air and contaminate the fluid.

CAUTION: Never use any type of a petroleum-based
fluid in the brake hydraulic system. Use of such

type fluids will result in seal damage of the vehicle

brake hydraulic system causing a failure of the

vehicle brake system. Petroleum based fluids would

be items such as engine oil, transmission fluid,

power steering fluid, etc.

19505-47

Fig. 38 Loosening Reservoir

- PRY TOOL

- RESERVOIR

- GROMMET

- MASTER CYLINDER BODY

FLUID RESERVOIR
REMOVAL

(1) Remove reservoir cap and empty fluid into
drain container.

(2) Remove pins that retain reservoir to master
cylinder. Use hammer and pin punch to remove pins
(Fig. 37).

A WN B

J9505-48

Fig. 39 Reservoir Removal

1 - RESERVOIR
2 - GROMMETS

19505-77

Fig. 37 Reservoir Retaining Pins

- PIN PUNCH
- RESERVOIR
- BODY

- ROLL PINS

A WN P

(3) Clamp cylinder body in vise with brass protec- Fig. 40 Grommet Removal
tive jaws. 1 - MASTER CYLINDER BODY
(4) Loosen reservoir from grommets with pry tool 2 - GROMMETS
(Fig. 38).
(5) Remove reservoir by rocking it to one side and
pulling free of grommets (Fig. 39).
(6) Remove old grommets from cylinder body (Fig.
40).
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INSTALLATION

CAUTION: Do not use any type of tool to install the
grommets. Tools may cut, or tear the grommets cre-
ating a leak problem after installation. Install the
grommets using finger pressure only.

(1) Lubricate new grommets with clean brake fluid
and Install new grommets in cylinder body (Fig. 41).
Use finger pressure to install and seat grommets.

Q)

X J9505.50

Fig. 41 Grommet Installation

1 - WORK NEW GROMMETS INTO PLACE USING FINGER
PRESSURE ONLY

(2) Start reservoir in grommets. Then rock reser-
voir back and forth while pressing downward to seat
it in grommets.

(3) Install pins that retain reservoir to cylinder
body.

(4) Fill and bleed master cylinder on bench before
installation in vehicle.

MASTER CYLINDER
DESCRIPTION

The master cylinder has a removable nylon reser-
voir. The cylinder body is made of aluminum and
contains a primary and secondary piston assembly.
The cylinder body including the piston assemblies
are not serviceable. If diagnosis indicates an internal
problem with the cylinder body, it must be replaced
as an assembly. The reservoir and grommets are the
only replaceable parts on the master cylinder.

OPERATION

The master cylinder bore contains a primary and
secondary piston. The primary piston supplies
hydraulic pressure to the front brakes. The secondary
piston supplies hydraulic pressure to the rear brakes.

The master cylinder reservoir stores reserve brake
fluid for the hydraulic brake circuits.

DIAGNOSIS AND TESTING - MASTER
CYLINDER/POWER BOOSTER

(1) Start engine and check booster vacuum hose
connections. A hissing noise indicates vacuum leak.
Correct any vacuum leak before proceeding.

(2) Stop engine and shift transmission into Neu-
tral.

(3) Pump brake pedal until all vacuum reserve in
booster is depleted.

(4) Press and hold brake pedal under light foot
pressure. The pedal should hold firm, if the pedal
falls away master cylinder is faulty (internal leak-
age).

(5) Start engine and note pedal action. It should
fall away slightly under light foot pressure then hold
firm. If no pedal action is discernible, power booster,
vacuum supply, or vacuum check valve is faulty. Pro-
ceed to the POWER BOOSTER VACUUM TEST.

(6) If the POWER BOOSTER VACUUM TEST
passes, rebuild booster vacuum reserve as follows:
Release brake pedal. Increase engine speed to 1500
rpm, close the throttle and immediately turn off igni-
tion to stop engine.

(7) Wait a minimum of 90 seconds and try brake
action again. Booster should provide two or more vac-
uum assisted pedal applications. If vacuum assist is
not provided, booster is faulty.

POWER BOOSTER VACUUM TEST

(1) Connect vacuum gauge to booster check valve
with short length of hose and T-fitting (Fig. 42).

(2) Start and run engine at curb idle speed for one
minute.

(3) Observe the vacuum supply. If vacuum supply
is not adequate, repair vacuum supply.

(4) Clamp hose shut between vacuum source and
check valve.

(5) Stop engine and observe vacuum gauge.

(6) If vacuum drops more than one inch HG (33
millibars) within 15 seconds, booster diaphragm or
check valve is faulty.

POWER BOOSTER CHECK VALVE TEST

(1) Disconnect vacuum hose from check valve.

(2) Remove check valve and valve seal
booster.

(3) Use a hand operated vacuum pump for test.

(4) Apply 15-20 inches vacuum at large end of
check valve (Fig. 43).

(5) Vacuum should hold steady. If gauge on pump
indicates vacuum loss, check valve is faulty and
should be replaced.

from
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(2) Attach bleed tubes to cylinder outlet ports.
Then position each tube end into the reservoir (Fig.
44).

(3) Fill reservoir with fresh brake fluid.

(4) Press cylinder pistons inward with wood dowel.
Then release pistons and allow them to return under
spring pressure. Continue bleeding operations until
air bubbles are no longer visible in fluid.

®

J9005-81

Fig. 42 Typical Booster Vacuum Test Connections

1 - TEE FITTING

2 - SHORT CONNECTING HOSE

3 - CHECK VALVE

4 - CHECK VALVE HOSE Fig. 44 Master Cylinder Bleeding
5

6

7

80aalfel

: ICI:\II:FAAI\IA(E 1[;/IOACI)\IITFOLD 1 - BLEEDING TUBES
2 - RESERVOIR

- VACUUM GAUGE

@ REMOVAL
@ (1) Remove evaporative canister.
\@;/ (2) Disconnect brake lines to master cylinder and
. combination valve (Fig. 45).
(3) Remove combination valve bracket mounting
nuts and remove valve.
(4) Remove master cylinder mounting nuts and

remove master cylinder.
(5) Remove cylinder cover and drain fluid.

80310866

Fig. 43 Vacuum Check Valve And Seal

1 - BOOSTER CHECK VALVE
2 - APPLY TEST VACUUM HERE
3 - VALVE SEAL

STANDARD PROCEDURE - MASTER CYLINDER
BLEEDING

A new master cylinder should be bled before instal-
lation on the vehicle. Required bleeding tools include
bleed tubes and a wood dowel to stroke the pistons.
Bleed tubes can be fabricated from brake line.

(1) Mount master cylinder in vise. Fig. 45 Master

1 - COMBINATION VALVE
2 - MASTER CYLINDER

80a18d4d
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MASTER CYLINDER (Continued)
INSTALLATION

NOTE: If master cylinder is replaced, bleed cylinder
before installation.

(1) Remove protective sleeve from primary piston
shank on new master cylinder.

(2) Check condition of seal at rear of cylinder body.
Reposition seal if dislodged. Replace seal if cut, or
torn.

(3) Install master cylinder onto brake booster
studs and tighten mounting nuts to 17 N-m (13 ft.
Ibs.).

NOTE: Use only original or factory replacement
nuts.

(4) Install combination valve onto brake booster
studs and tighten mounting nuts to 20 N-m (15 ft.
Ibs.).

(5) Install brake lines to master cylinder and com-
bination valve by hand to avoid cross threading.

(6) Tighten master cylinder brake lines to 19 N-m
(14 ft. Ibs.).

(7) Tighten combination valve brake lines to 19
N-m (14 ft. Ibs.).

(8) Install evaporative canister.

(9) Bleed base brake system. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

PEDAL

DESCRIPTION

A suspended-type brake pedal is used, the pedal
pivots on a shaft mounted in the pedal support
bracket. The bracket is attached to the dash panel.

The brake pedal assembly and pedal pad are the
only serviceable component.

OPERATION

The brake pedal is attached to the booster push
rod. When the pedal is depressed, the primary
booster push rod is depressed which moves the
booster secondary rod. The booster secondary rod
depresses the master cylinder piston.

REMOVAL

(1) Remove negative battery cable.

(2) Remove brake lamp switch.

(3) Remove ABS controller if equipped.

(4) Remove retainer clip securing booster push rod
to pedal (Fig. 46) and clutch rod retainer clip if
equipped.

(5) Remove bolts from brake pedal support and
booster mounting nuts. Remove mounting stud plate
nuts or clutch cylinder mounting nuts if equipped.

(6) Slid brake booster/master cylinder assembly
forward.

(7) Remove mounting stud plate or slid clutch cyl-
inder forward if equipped.

(8) Tilt the pedal support down to gain shaft clear-
ance.

(9) Remove pedal shaft C—clip from passenger side
of the shaft.

(10) Slide the pedal shaft toward the drivers side
and remove the remaining C-clip.

(11) Slid the shaft out of the pedal bracket and
remove the pedal.

(12) Remove pedal bushings if they are to be
replaced.

@

80a18d4e

Fig. 46 Push Rod Attachment

1 - BRAKE PEDAL
2 - BOOSTER ROD

INSTALLATION

(1) Install new bushings in pedal. Lubricate bush-
ings and shaft with multi-purpose grease.

(2) Position pedal in bracket and install shaft.

(3) Install new pivot pin C-clip.

(4) Position pedal support and install support bolts
and tighten to 28 N-m (21 ft. Ibs.).

(5) Slid the booster/master cylinder assembly into
place, install mounting nuts and tighten to 39 N-m
(29 ft. Ibs.).

(6) Install stud plate or clutch cylinder if equipped
and tighten mounting nut to 28 N-m (21 ft. Ibs.).

Install retainer clip securing booster push rod to
pedal (Fig. 46) and clutch rod retainer clip if
equipped.

(7) Install ABS controller if equipped.

(8) Install and connect brake lamp switch.

(9) Install negative battery cable.
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POWER BRAKE BOOSTER
DESCRIPTION

The booster assembly consists of a housing divided
into separate chambers by two internal diaphragms.
The outer edge of each diaphragm is attached to the
booster housing.

Two push rods are used in the booster. The pri-
mary push rod connects the booster to the brake
pedal. The secondary push rod connects the booster
to the master cylinder to stroke the cylinder pistons.

OPERATION

The atmospheric inlet valve is opened and closed
by the primary push rod. Booster vacuum supply is
through a hose attached to an intake manifold fitting
at one end and to the booster check valve at the
other. The vacuum check valve in the booster housing
is a one-way device that prevents vacuum leak back.

Power assist is generated by utilizing the pressure
differential between normal atmospheric pressure

and a vacuum. The vacuum needed for booster oper-
ation is taken directly from the engine intake mani-
fold. The entry point for atmospheric pressure is
through a filter and inlet valve at the rear of the
housing (Fig. 47).

19505-58

Fig. 47 Power Brake Booster—Typical

- VACUUM CHECK VALVE
- FRONT DIAPHRAGM

- REAR DIAPHRAGM

- HOUSING

- SEAL

- AIR FILTER
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7 - PRIMARY PUSH ROD (TO BRAKE PEDAL)

8 - ATMOSPHERIC INLET VALVE ASSEMBLY

9 - BOOSTER MOUNTING STUDS (4)

10 - SECONDARY PUSH ROD (TO MASTER CYLINDER)
11 - MASTER CYLINDER MOUNTING STUD (2)

12 - SPRING
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POWER BRAKE BOOSTER (Continued)

The chamber areas forward of the booster dia-
phragms are exposed to vacuum from the intake
manifold. The chamber areas to the rear of the dia-
phragms, are exposed to normal atmospheric pres-
sure of 101.3 kilopascals (14.7 pounds/square in.).

Brake pedal application causes the primary push
rod to open the atmospheric inlet valve. This exposes
the area behind the diaphragms to atmospheric pres-
sure. The resulting pressure differential provides the
extra apply force for power assist.

The booster check valve, check valve grommet and
booster seals are serviceable.

REMOVAL

(1) Remove combination valve and master cylinder.

(2) Disconnect vacuum hose from booster check
valve.

(3) Remove retaining clip that secures booster
push rod to brake pedal (Fig. 48) and slide the rod off
the pin.

(4) Remove four nuts attaching booster to front
cowl panel (Fig. 49).

(5) In engine compartment, slide booster studs out
of cowl panel, and remove the booster from engine
compartment.

(6) Remove dash seal from booster.

80a18d4e

Fig. 48 Push Rod & Clip

1 - BRAKE PEDAL
2 - BOOSTER ROD

INSTALLATION

(1) Clean the booster mounting surface.

(2) Install dash seal on booster.

(3) Align and position booster on the front cowl
panel.

(4) In passenger compartment, install nuts that
attach booster to dash panel. Tighten nuts just
enough to hold booster in place.

(5) Lubricate the pedal pin and bushing with
Mopar multi-mileage grease. Then slid the booster

80a18d5C

Fig. 49 Booster Mounting Nuts

1-BOOSTER
2 - BRAKE PEDAL

push rod onto brake pedal pin and secure with
retaining clip.
(6) Tighten booster mounting nuts to 39 N-m (29
ft. 1bs.).
(7) Connect vacuum hose to booster check valve.
(8) Install master cylinder and combination valve.
(9) Top off master cylinder fluid level and bleed
base brakes.

COMBINATION VALVE
DESCRIPTION

The combination valve contains a pressure differ-
ential valve and switch and a rear brake proportion-
ing valve. The valve is not repairable and must be
replaced as an assembly if diagnosis indicates this is
necessary.

OPERATION

PRESSURE DIFFERENTIAL VALVE

The pressure differential switch is connected to the
brake warning light. The switch is actuated by move-
ment of the switch valve. The switch monitors fluid
pressure in the separate front/rear brake hydraulic
circuits.

A decrease or loss of fluid pressure in either
hydraulic circuit will cause the switch valve to shut-
tle to the low pressure side. Movement of the valve
pushes the switch plunger upward. This action closes
the switch internal contacts completing the electrical
circuit to the red warning light. The switch valve will
remain in an actuated position until repairs to the
brake system are made.
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PROPORTIONING VALVE

The proportioning valve is used to balance front-
rear brake action at high decelerations. The valve
allows normal fluid flow during moderate braking.
The valve only controls fluid flow during high decel-
erations brake stops.

DIAGNOSIS AND TESTING - COMBINATION
VALVE

Pressure Differential Switch

(1) Have helper sit in drivers seat to apply brake
pedal and observe red brake warning light.

(2) Raise vehicle on hoist.

(3) Connect bleed hose to a rear wheel cylinder
and immerse hose end in container partially filled
with brake fluid.

(4) Have helper press and hold brake pedal to floor
and observe warning light.

(&) If warning light illuminates, switch is operat-
ing correctly.

(b) If light fails to illuminate, check circuit fuse,
bulb, and wiring. The parking brake switch can be
used to aid in identifying whether or not the brake
light bulb and fuse is functional. Repair or replace
parts as necessary and test differential pressure
switch operation again.

(5) If warning light still does not illuminate,
switch is faulty. Replace combination valve assembly,
bleed brake system and verify proper switch and
valve operation.

REMOVAL

(1) Remove brake lines that connect master cylin-
der to combination valve (Fig. 50).

(2) Disconnect brake lines that connect combina-
tion valve to front and rear brakes.

(3) Disconnect wire from combination valve switch
terminal. Be careful when separating wire connector
as lock tabs are easily damaged if not fully disen-
gaged.

(4) Remove nuts attaching combination valve
bracket to booster studs and remove valve bracket off
booster studs (Fig. 51).

INSTALLATION

(1) Position valve bracket on booster studs and
tighten bracket attaching nuts to 20 N-m (15 ft. Ibs.).

(2) Align and start brake line fittings in combina-
tion valve and master cylinder by hand to avoid cross
threading.

(3) Tighten brake line fittings at combination valve
to 19 N-m (14 ft. Ibs.).

(4) Tighten brake line fittings at master cylinder
to 19 N'-m (14 ft. Ibs.).

80a18d4d

Fig. 50 Combination Valve/Master Cylinder

1 - COMBINATION VALVE
2 - MASTER CYLINDER

80a18d4f

Fig. 51 Combination Valve Bracket

1 - MASTER CYLINDER
2 - COMBINATION VALVE BRACKET

(5) Connect wire to differential pressure switch in
combination valve.

(6) Bleed base brake system. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

ROTORS

DIAGNOSIS AND TESTING

DIAGNOSIS AND TESTING - DISC BRAKE
ROTOR

The rotor braking surfaces should not be refinished
unless necessary.

Light surface rust and scale can be removed with a
lathe equipped with dual sanding discs. The rotor
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ROTORS (Continued)

surfaces can be restored by machining in a disc brake
lathe if surface scoring and wear are light.
Replace the rotor under the following conditions:
Severely Scored
Tapered
Hard Spots
Cracked
Below Minimum Thickness

ROTOR MINIMUM THICKNESS

Measure rotor thickness at the center of the brake
shoe contact surface. Replace the rotor if worn below
minimum thickness, or if machining would reduce
thickness below the allowable minimum.

Rotor minimum thickness is usually specified on
the rotor hub. The specification is either stamped or
cast into the hub surface.

ROTOR RUNOUT

Check rotor lateral runout with dial indicator
C-3339 (Fig. 52). Excessive lateral runout will cause
brake pedal pulsation and rapid, uneven wear of the
brake shoes. Position the dial indicator plunger
approximately 25.4 mm (1 in.) inward from the rotor
edge.

NOTE: Be sure wheel bearing has zero end play
before checking rotor runout.

Maximum allowable rotor runout is 0.102 mm
(0.004 in.).

®

Fig. 52 Checking Rotor Runout And Thickness
Variation

J8905-68

1 - DIAL INDICATOR

ROTOR THICKNESS VARIATION

Variations in rotor thickness will cause pedal pul-
sation, noise and shudder.

Measure rotor thickness at 6-to-12 points around
the rotor face (Fig. 53).

Position the micrometer approximately 25.4 mm ( 1
in.) from the rotor outer circumference for each mea-
surement.

Thickness should not vary by more than 0.013 mm
(0.0005 in.) from point-to-point on the rotor. Machine
or replace the rotor if necessary.

TAKE MINIMUM OF 6
MEASUREMENTS
AROUND ROTOR

19405-103

Fig. 53 Measuring Rotor Thickness

1 - MICROMETER
2 - ROTOR

DIAGNOSIS AND TESTING - BRAKE DRUM IN
HAT ROTOR

The maximum allowable diameter of the drum
braking surface is indicated on the drum outer edge.
Always replace the drum if machining would cause
drum diameter to exceed the size limit indicated on
the drum in hat.

BRAKE DRUM RUNOUT

Measure drum diameter and runout with an accu-
rate gauge. The most accurate method of measure-
ment involves mounting the drum in a brake lathe
and checking variation and runout with a dial indi-
cator.

Machine the drum if runout or variation exceed
values. Replace the drum in hat rotor if machining
causes the drum in hat rotor to exceed the maximum
allowable diameter.

STANDARD PROCEDURE

STANDARD PROCEDURE - DISC ROTOR
MACHINING

The disc brake rotor can be machined if scored or
worn. The lathe must machine both sides of the rotor
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simultaneously with dual cutter heads. The rotor
mounting surface must be clean before placing on the
lathe. Equipment capable of machining only one side
at a time may produce a tapered rotor.

NOTE: A hub mounted on-vehicle lathe is recom-
mended. This type of lathe trues the rotor to the
vehicles hub/bearing.

CAUTION: Brake rotors that do not meet minimum
thickness specifications before or after machining
must be replaced.

STANDARD PROCEDURE - BRAKE DRUM IN
HAT ROTOR MACHINING

The brake drum in hat rotor can be machined on a
drum lathe when necessary. Initial machining cuts
should be limited to 0.12 - 0.20 mm (0.005 - 0.008 in.)
at a time as heavier feed rates can produce taper and
surface variation. Final finish cuts of 0.025 to 0.038
mm (0.001 to 0.0015 in.) are recommended and will
generally provide the best surface finish.

Be sure the drum in hat rotor is securely mounted
in the lathe before machining operations. A damper
strap should always be used around the drum to
reduce vibration and avoid chatter marks.

The maximum allowable diameter of the drum
braking surface is stamped or cast into the drum in
hat rotor.

CAUTION: Replace the drum in hat rotor if machin-
ing will cause the drum to exceed the maximum
allowable diameter.

REMOVAL
REMOVAL - FRONT

(1) Remove wheel and tire assemble.

(2) Remove caliper. (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- REMOVAL).

(3) Remove retainers securing rotor to hub studs
(Fig. 54).

(4) Remove rotor from hub.

(5) If rotor shield requires service, remove front
hub and bearing assembly.

J9005-52

Fig. 54 Rotor & Hub

- ROTOR

- RETAINER

- BEARING NUT
- NUT LOCK

- COTTER PIN

- WASHER
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REMOVAL - REAR

(1) Raise and support the vehicle
(2) Remove the tire and wheel assembly (Fig. 55).

80eeac40

Fig. 55 ROTOR/CALIPER

1 - CALIPER
2 - ROTOR
3 - OUTBOARD DISC BRAKE PAD

(3) Remove the disc brake caliper and pads, (Refer
to 5 - BRAKES/HYDRAULIC/MECHANICAL/DISC
BRAKE CALIPERS - REMOVAL) (Fig. 56).

(4) Remove the retianing clips and rotor assembly.
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ROTORS (Continued)

80eeacd4

Fig. 56 ROTOR

1 - CALIPER MOUNTING BOLTS
2 - ROTOR
3 - CALIPER

INSTALLATION
INSTALLATION - FRONT

(1) If new rotor is being installed, remove protec-
tive coating from rotor surfaces with carburetor
cleaner.

(2) Install rotor on hub.

(3) Install caliper. (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- INSTALLATION).

(4) Install wheel and tire assembly. (Refer to 22 -
TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

INSTALLATION - REAR

(1) Install the rotor to the axleshaft.

(2) Install the disc brake caliper and pads (Fig.
56), (Refer to 5 - BRAKES/HYDRAULIC/MECHANI-
CAL/DISC BRAKE CALIPERS - INSTALLATION).

(3) Install the tire and wheel assembly (Refer to 22
- TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

(4) Lower the vehicle.

WHEEL CYLINDERS
REMOVAL

(1) Remove wheel and tire assembly.

(2) Remove brake drum.

(3) Remove wheel cylinder brake line.

(4) Remove brake shoe return springs and move
shoes out of engagement with cylinder push rods.

(5) Remove cylinder attaching bolts and remove
cylinder from support plate.

DISASSEMBLY

(1) Remove push rods and boots (Fig. 57).

(2) Press pistons, cups and spring and expander
out of cylinder bore.

(3) Remove bleed screw.

@ J9005-66

Fig. 57 Wheel Cylinder Components—Typical

- SPRING

- CYLINDER

- PISTON CLIP

- BOOT

- PUSH ROD

- PISTON

- BLEED SCREW

- CUP EXPANDERS

CLEANING

Clean the cylinder and pistons with clean brake
fluid or brake cleaner only. Do not use any other
cleaning agents.

Dry the cylinder and pistons with compressed air.
Do not use rags or shop towels to dry the cylinder
components. Lint from cloth material will adhere to
the cylinder bores and pistons.

INSPECTION

Inspect the cylinder bore. Light discoloration and
dark stains in the bore are normal and will not
impair cylinder operation.

The cylinder bore can be lightly polished but only
with crocus cloth. Replace the cylinder if the bore is
scored, pitted or heavily corroded. Honing the bore to
restore the surface is not recommended.

Inspect the cylinder pistons. The piston surfaces
should be smooth and free of scratches, scoring and
corrosion. Replace the pistons if worn, scored, or cor-
roded. Do attempt to restore the surface by sanding
or polishing.

Discard the old piston cups and the spring and
expander. These parts are not reusable. The original
dust boots may be reused but only if they are in good
condition.

ASSEMBLY
(1) Lubricate wheel cylinder bore, pistons, piston
cups and spring and expander with clean brake fluid.

O~NOOTWN -
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(2) Install first piston in cylinder bore. Then
install first cup in bore and against piston. Be sure
lip of piston cup is facing inward (toward
spring and expander) and flat side is against
piston.

(3) Install spring and expander
remaining piston cup and piston.

(4) Install boots on each end of cylinder and insert
push rods in boots.

(5) Install cylinder bleed screw.

INSTALLATION

(1) Apply bead of silicone sealer around cylinder
mounting surface of support plate.

(2) Install cylinder mounting bolts and tighten to
10 N-m (7 ft. Ibs.).

(3) Install brake line to cylinder and tighten to 16
N-m (12 ft. Ibs.).

(4) Install brake shoe return spring.

(5) Install brake drum.

(6) Install wheel and tire assembly. (Refer to 22 -
TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

(7) Bleed base brake system. (Refer to 5 - BRAKES
- STANDARD PROCEDURE).

followed by

SUPPORT PLATE
REMOVAL

(1) Remove wheel and tire assembly.

(2) Remove the disc brake caliper (Refer to 5
BRAKES/HYDRAULIC/MECHANICAL/DISC
BRAKE CALIPERS - REMOVAL).

(3) Remove the rotor (Fig. 58), (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/ROTORS -
REMOVAL).

(4) Remove the axle shaft (Fig. 59), (Refer to 3 -
DIFFERENTIAL & DRIVELINE/REAR AXLE -
AXLE SHAFTS - REMOVAL).

(5) Remove the park brake shoes (Fig. 59), (Refer
to 5 - BRAKES/PARKING BRAKE/SHOES -
REMOVAL).

(6) Remove the parking brake cable from the
brake lever.

(7) Remove the bolts attaching the support plate to
the axle and remove the support plate.

INSTALLATION

(1) Install support plate on axle flange. Tighten
attaching bolts to 115 N-m (85 ft. Ibs.).

(2) Install the park brake shoes (Fig. 59), (Refer to
5 - BRAKES/PARKING BRAKE/SHOES - INSTAL-
LATION).

(3) Install parking brake cable in the brake lever.

80eef921

Fig. 58 PARK BRAKE SHOES INSTALLED

1 - SUPPORT PLATE
2 - PARK BRAKE SHOES
3 - AXLE

80eef8f6

Fig. 59 BRAKE SHOES

- SUPPORT PLATE

- PARK BRAKE SHOES
- EQUALIZER

- SPRINGS

- HOLD DOWN CLIPS
- ADJUSTER
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(4) Install axle shaft, (Fig. 58), (Refer to 3 - DIF-
FERENTIAL & DRIVELINE/REAR AXLE - AXLE
SHAFTS - INSTALLATION).

(5) Adjust brake shoes to drum with brake gauge
(Refer to 5 - BRAKES/PARKING BRAKE/SHOES -
ADJUSTMENTS).
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SUPPORT PLATE (Continued)

(6) Install the rotor (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/ROTORS - INSTALLA-
TION).

(7) Install the caliper (Refer to 5 - BRAKES/HY-
DRAULIC/MECHANICAL/DISC BRAKE CALIPERS
- INSTALLATION).

(8) Install the wheel and tire assembly (Refer to 22
- TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

PARKING BRAKE
DESCRIPTION

The parking bake is a hand lever and cable oper-
ated system used to apply the rear brakes.

OPERATION

A hand operated lever in the passenger compart-
ment is the main application device. The front cable
is connected between the hand lever and the ten-
sioner. The tensioner rod is attached to the equalizer
which is the connecting point for the rear cables (Fig.
60).

80ad§400

Fig. 60 Parking Brake Components

- FRONT CABLE

- L.R. CABLE

- R.R. CABLE

- EQUALIZER

- TENSIONER ROD
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The rear cables are connected to the actuating
lever on each secondary brake shoe. The levers are
attached to the brake shoes by a pin either pressed
into, or welded to the lever. A clip is used to secure
the pin in the brake shoe. The pin allows each lever
to pivot independently of the brake shoe.

To apply the parking brakes, the hand lever is
pulled upward. This pulls the rear brake shoe actu-
ating levers forward, by means tensioner and cables.
As the actuating lever is pulled forward, the parking

brake strut (which is connected to both shoes), exerts
a linear force against the primary brake shoe. This
action presses the primary shoe into contact with the
drum. Once the primary shoe contacts the drum,
force is exerted through the strut. This force is trans-
ferred through the strut to the secondary brake shoe
causing it to pivot into the drum as well.

A gear type ratcheting mechanism is used to hold
the lever in an applied position. Parking brake
release is accomplished by the hand lever release
button.

A parking brake switch is mounted on the parking
brake lever and is actuated by movement of the
lever. The switch, which is in circuit with the red
warning light in the dash, will illuminate the warn-
ing light whenever the parking brakes are applied.

Parking brake adjustment is controlled by a cable
tensioner mechanism. The cable tensioner, once
adjusted at the factory, should not need further
adjustment under normal circumstances. Adjustment
may be required if a new tensioner, or cables are
installed, or disconnected.

DIAGNOSIS AND TESTING - PARKING BRAKE

NOTE: Parking brake adjustment is controlled by a
cable tensioner. Once the tensioner is adjusted at
the factory, it should not require further attention.
However, there are two instances when adjustment
will be required. The first is when a new tensioner,
or cables have been installed. And the second, is
when the tensioner and cables are disconnected for
access to other brake components.

The parking brake switch is in circuit with the red
warning lamp in the dash. The switch will cause the
lamp to illuminate only when the parking brakes are
applied. If the lamp remains on after parking brake
release, the switch or wires are faulty, or cable ten-
sioner adjustment is incorrect.

In most cases, the actual cause of an improperly
functioning parking brake (too loose/too tight/won't
hold), can be traced to a parking brake component.

The leading cause of improper parking brake oper-
ation, is excessive clearance between the parking
brake shoes and the shoe braking surface. Excessive
clearance is a result of lining and/or drum wear,
drum surface machined oversize, or inoperative
adjuster components.

Excessive parking brake lever travel (sometimes
described as a loose lever or too loose condition), is
the result of worn brake shoes, improper brake shoe
adjustment, or improperly assembled brake parts.

A condition where the parking brakes do not hold,
will most probably be due to a wheel brake compo-
nent.
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Items to look for when diagnosing a parking brake
problem, are:

e Rear brake shoe wear.

e Drum surface machined oversize.

e Front cable not secured to lever.
Rear cable not attached to lever.
Rear cable seized.
Brake shoes reversed.
Parking brake strut not seated in shoes.
Parking brake lever not seated.
Parking brake lever bind.

e Adjuster screws seized.

e Adjuster screws reversed.

Parking brake adjustment and parts replacement
procedures are described in the Parking Brake sec-
tion.

SHOES
DESCRIPTION

Drum in hat park brakes are dual shoe, internal
expanding units with an automatic self adjusting
mechanism (Fig. 61).

80eef8f6

Fig. 61 BRAKE SHOES

- SUPPORT PLATE

- PARK BRAKE SHOES
- EQUALIZER

- SPRINGS

- HOLD DOWN CLIPS
- ADJUSTER

OPERATION

When the parking brake pedal is depressed the
brake cable pulls the brake shoes outward against

OO WNE

the brake drum. When the brake pedal is released
the return springs attached to the brake shoes pull
the shoes back to there original position.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the tire and wheel assembly.

(3) Remove the disc brake caliper, (Fig. 62), (Refer
to 5 - BRAKES/HYDRAULIC/MECHANICAL/DISC
BRAKE CALIPERS - REMOVAL).

(4) Remove the disc brake rotor, (Fig. 62), (Refer to
5 - BRAKES/HYDRAULIC/MECHANICAL/ROTORS
- REMOVAL).

80eef921

Fig. 62 PARK BRAKE SHOES INSTALLED

1 - SUPPORT PLATE
2 - PARK BRAKE SHOES
3 - AXLE

(5) Disassemble the rear park brake shoes (Fig.
63).

CLEANING - REAR DRUM IN HAT BRAKE

Clean the individual brake components, including
the support plate exterior, with a water dampened
cloth or with brake cleaner. Do not use any other
cleaning agents. Remove light rust and scale from
the brake shoe contact pads on the support plate
with fine sandpaper.

INSPECTION - REAR DRUM IN HAT BRAKE

As a general rule, riveted brake shoes should be
replaced when worn to within 0.78 mm (1/32 in.) of
the rivet heads. Bonded lining should be replaced
when worn to a thickness of 1.6 mm (1/16 in.).

Examine the lining contact pattern to determine if
the shoes are bent or the drum is tapered. The lining
should exhibit contact across its entire width. Shoes
exhibiting contact only on one side should be
replaced and the drum checked for runout or taper
(Fig. 64).
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Fig. 63 BRAKE SHOES

- SUPPORT PLATE

- PARK BRAKE SHOES
- EQUALIZER

- SPRINGS

- HOLD DOWN CLIPS
- ADJUSTER
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Fig. 64 BRAKE SHOES

- SUPPORT PLATE

- PARK BRAKE SHOES
- EQUALIZER

- SPRINGS

- HOLD DOWN CLIPS
- ADJUSTER
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Inspect the adjuster screw assembly. Replace the
assembly if the star wheel or threads are damaged,
or the components are severely rusted or corroded
(Fig. 64).

Discard the brake springs and retainer components
if worn, distorted or collapsed. Also replace the
springs if a brake drag condition had occurred. Over-
heating will distort and weaken the springs.

Inspect the brake shoe contact pads on the support
plate, replace the support plate if any of the pads are
worn or rusted through. Also replace the plate if it is
bent or distorted (Fig. 64).

INSTALLATION

NOTE: On a new vehicle or after parking brake lin-
ing replacement, it is recommended that the park-
ing brake system be conditioned prior to use. This
is done by making one stop from 25 mph on dry
pavement or concrete using light to moderate force
on the parking brake lever.

(1) Reassemble the rear park brake shoes (Fig. 63).
(2) Adjust the rear brake shoes (Refer to 5 -

BRAKES/PARKING BRAKE/SHOES - ADJUST-
MENTS).
(3) Install the disc brake rotor (Refer to 5 -

BRAKES/HYDRAULIC/MECHANICAL/ROTORS -
INSTALLATION).

(4) Install the disc brake caliper (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/DISC
BRAKE CALIPERS - INSTALLATION).

(5) Install the tire and wheel assembly (Refer to 22
- TIRES/WHEELS/WHEELS - STANDARD PROCE-
DURE).

(6) Lower the vehicle.

ADJUSTMENTS

ADJUSTMENT - REAR DRUM IN HAT PARK
BRAKE (ROTOR REMOVED)

Under normal circumstances, the only time adjust-
ment is required is when the shoes are replaced,
removed for access to other parts, or when one or
both rotors are replaced.

Adjustment can be made with a standard brake
gauge or with adjusting tool. Adjustment is per-
formed with the complete brake assembly installed
on the backing plate.

CAUTION: Before adjusting the park brake shoes be
sure that the park brake pedal is in the fully
released position. If park brake pedal is not in the
fully released position, the park brake shoes can
not be accurately adjusted.
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(1) Raise vehicle.

(2) Remove tire and wheel.

(3) Remove disc brake caliper from caliper adapter
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/
DISC BRAKE CALIPERS - REMOVAL).

(4) Remove rotor from the axleshaft (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAL/ROTORS -
REMOVAL).

NOTE: When measuring the brake drum diameter,
the diameter should be measured in the center of
the area in which the park brake shoes contact the
surface of the brake drum.

(5) Using Brake Shoe Gauge, Special Tool C-3919, or
equivalent, accurately measure the inside diameter
of the park brake drum portion of the rotor (Fig. 65).

Chpe O
9,

80b0986f

Fig. 65 MEASURING PARK BRAKE DRUM
DIAMETER

(6) Using a ruler that reads in 64th of an inch,
accurately read the measurement of the inside diam-
eter of the park brake drum from the special tool
(Fig. 66).

(7) Reduce the inside diameter measurement of
the brake drum that was taken using Special Tool
C-3919 by 1/64 of an inch. Reset Gauge, Brake Shoe,
Special Tool C-3919 or the equivalent used, so that
the outside measurement jaws are set to the reduced
measurement (Fig. 67).

(8) Place Gauge, Brake Shoe, Special Tool C-3919,
or equivalent over the park brake shoes. The special
tool must be located diagonally across at the top of
one shoe and bottom of opposite shoe (widest point)
of the park brake shoes.

(9) Using the star wheel adjuster, adjust the park
brake shoes until the lining on the park brake shoes
just touches the jaws on the special tool.

(10) Repeat step 8 above and measure shoes in
both directions.
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Fig. 66 READING PARK BRAKE DRUM DIAMETER

1 - SPECIAL TOOL C-3919
2 - RULER
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@ 80b0987b
Fig. 67 SETTING GAUGE TO PARK BRAKE SHOE
MEASUREMENT

1-RULER
2 - SPECIAL TOOL C-3919

(11) Install brake rotor on the axleshaft (Refer to 5
- BRAKES/HYDRAULIC/MECHANICAL/ROTORS -
INSTALLATION).

(12) Rotate rotor to verify that the park brake
shoes are not dragging on the brake drum. If park
brake shoes are dragging, remove rotor and back off
star wheel adjuster one notch and recheck for brake
shoe drag against drum. Continue with the previous
step until brake shoes are not dragging on brake
drum.

(13) Install disc brake caliper on caliper adapter
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/
DISC BRAKE CALIPERS - INSTALLATION).

(14) Install wheel and tire.

(15) Tighten the wheel mounting nuts in the
proper sequence until all nuts are torqued to half the
specified torque. Then repeat the tightening sequence
to the full specified torque of 129 N-m (95 ft. Ibs.).

(16) Lower vehicle.
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CAUTION: Before moving vehicle, pump brake
pedal several times to ensure the vehicle has a firm
enough pedal to stop the vehicle.

NOTE: After parking brake lining replacement, it is
recommended that the parking brake system be
conditioned prior to use. This is done by making
one stop from 25 mph on dry pavement or concrete
using light to moderate force on the parking brake
hand lever.

(17) Road test the vehicle to ensure proper func-
tion of the vehicle’s brake system.

ADJUSTMENT - WITH ADJUSTING TOOL

Adjustment can be made with a standard brake
gauge or with adjusting tool. Adjustment is per-
formed with the complete brake assembly installed
on the backing plate.

(1) Be sure parking brake lever is fully released.

(2) Raise vehicle so rear wheels can be rotated
freely.

(3) Remove plug from each access hole in brake
support plates.

(4) Loosen parking brake cable adjustment nut
until there is slack in front cable.

(5) Insert adjusting tool through support plate
access hole and engage tool in teeth of adjusting
screw star wheel (Fig. 68).

Fig. 68 Brake Adjustment

- STAR WHEEL

- LEVER

- BRAKE SHOE WEB
- SCREWDRIVER

- ADJUSTING TOOL

- ADJUSTER SPRING
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(6) Rotate adjuster screw star wheel (move tool
handle upward) until slight drag can be felt when
wheel is rotated.

(7) Push and hold adjuster lever away from star
wheel with thin screwdriver.

(8) Back off adjuster screw star wheel until brake
drag is eliminated.

(9) Repeat adjustment at opposite wheel. Be sure
adjustment is equal at both wheels.

(10) Install support plate access hole plugs.

(11) Adjust parking brake cable and lower vehicle.

(12) Depress park brake lever and make sure park
brakes hold the vehicle staionary.

(13) Release park brake lever.

CABLES

REMOVAL
REMOVAL - DRUM BRAKES

(1) Raise vehicle and loosen equalizer nuts until
rear cables are slack.

(2) Disengage cable from equalizer and remove
cable.

(3) Remove cable bracket from upper suspension
arm (Fig. 69).

(4) Remove rear wheel and brake drum.

(5) Remove secondary brake shoe and disconnect
cable from lever on brake shoe.

(6) Compress cable retainer with worm drive hose
clamp (Fig. 70) and remove cable from backing plate.

80a1c39b

Fig. 69 Parking Brake Cable Bracket

1 - UPPER SUSPENSION ARM
2 - WIRING BRACKET
3 - PARKING BRAKE CABLE BRACKET
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18905-89=

Fig. 70 Cable Retainer

1 - CABLE RETAINER
2 - REAR CABLE
3 - WORM DRIVE HOSE CLAMP

REMOVAL - DISC BRAKES

(1) Raise and support the vehicle.

(2) Lockout the parking brake cable.

(3) Loosen the brake cable at the equalizer and
adjuster nut.

(4) Remove the cable from the front cable.

(5) Remove the cable from the equalizer.

(6) Remove the cable from the frame bracket.

(7) Remove the cable from the axle bracket.

(8) Remove the brake cable from the brake lever.
(Fig. 71)

INSTALLATION
INSTALLATION - DRUM BRAKES

(1) Install new cable in backing plate. Be sure
cable retainer is seated.

(2) Attach cable to lever on brake shoe and install
brake shoe on backing plate.

(3) Adjust brake shoes to drum with brake gauge.

(4) Install brake drum and wheel.

(5) Install cable/bracket on upper suspension arm.

(6) Engage cable in equalizer and install equalizer
nuts.

(7) Adjust parking brakes.

80eef8e5

Fig. 71 CABLE REMOVAL/INSTALLATION

1 - SUPPORT PLAT
2 - PARK BRAKE CABLE
3 - EQUALIZER

INSTALLATION - DISC BRAKES
(1) Install the brake cable to the brake lever.
(2) Install the cable to the axle bracket (Fig. 72).
(3) Install the cable to the equalizer (Fig. 72).
(4) Install the cable to the front cable.
(5) Adjust the brake cable at the equalizer and
using the adjuster nut.

80eeacs3 —~—

Fig. 72 REAR CABLE CONNECTED

1 - BRAKE HOSE
2 - ACTUATOR LEVER
3 - PARK BRAKE CABLE
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BRAKES - ABS
DESCRIPTION

The purpose of the antilock system is to prevent
wheel lockup during periods of high wheel slip. Pre-
venting lockup helps maintain vehicle braking action
and steering control.

The antilock CAB activates the system whenever
sensor signals indicate periods of high wheel slip.
High wheel slip can be described as the point where
wheel rotation begins approaching 20 to 30 percent of
actual vehicle speed during braking. Periods of high
wheel slip occur when brake stops involve high pedal
pressure and rate of vehicle deceleration.

Battery voltage is supplied to the CAB ignition ter-
minal when the ignition switch is turned to Run posi-
tion. The CAB performs a system initialization
procedure at this point. Initialization consists of a
static and dynamic self check of system electrical
components.

The static check occurs after the ignition switch is
turned to Run position. The dynamic check occurs
when vehicle road speed reaches approximately 30
kph (18 mph). During the dynamic check, the CAB
briefly cycles the pump and solenoids to verify oper-
ation.

If an ABS component exhibits a fault during ini-
tialization, the CAB illuminates the amber warning
light and registers a fault code in the microprocessor
memory.

OPERATION

During normal braking, the master cylinder, power
booster and wheel brake units all function as they
would in a vehicle without ABS. The HCU compo-
nents are not activated.

During antilock braking fluid pressure is modu-
lated according to wheel speed, degree of slip and
rate of deceleration. A sensor at each wheel converts
wheel speed into electrical signals. These signals are
transmitted to the CAB for processing and determi-
nation of wheel slip and deceleration rate.

The ABS system has three fluid pressure control
channels. The front brakes are controlled separately
and the rear brakes in tandem. A speed sensor input
signal indicating a high slip condition activates the
CAB antilock program. Two solenoid valves are used
in each antilock control channel. The valves are all
located within the HCU valve body and work in pairs
to either increase, hold, or decrease apply pressure as
needed in the individual control channels. The sole-
noid valves are not static during antilock braking.
They are cycled continuously to modulate pressure.
Solenoid cycle time in antilock mode can be mea-
sured in milliseconds.

DIAGNOSIS AND TESTING - ANTILOCK
BRAKES

The ABS brake system performs several self-tests
every time the ignition switch is turned on and the
vehicle is driven. The CAB monitors the systems
input and output circuits to verify the system is oper-
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ating correctly. If the on board diagnostic system
senses that a circuit is malfunctioning the system
will set a trouble code in its memory.

NOTE: An audible noise may be heard during the
self-test. This noise should be considered normal.

NOTE: The MDS or DRB lll scan tool is used to
diagnose the ABS system. For additional informa-
tion refer to the Antilock Brake section in Group
8W. For test procedures refer to the Chassis Diag-
nostic Manual.

SPECIFICATIONS

TORQUE CHART

STANDARD PROCEDURE - BLEEDING ABS
BRAKE SYSTEM

ABS system bleeding requires conventional bleed-
ing methods plus use of the DRB scan tool. The pro-
cedure involves performing a base brake bleeding,
followed by use of the scan tool to cycle and bleed the
HCU pump and solenoids. A second base brake bleed-
ing procedure is then required to remove any air
remaining in the system.

(1) Perform base brake bleeding. Refer to base
brake section for procedure.

(2) Connect scan tool to the Data Link Connector.

(3) Select ANTILOCK BRAKES, followed by MIS-
CELLANEOUS, then ABS BRAKES. Follow the
instructions displayed. When scan tool displays TEST
COMPLETE, disconnect scan tool and proceed.

(4) Perform base brake bleeding a second time.
Refer to base brake section for procedure.

(5) Top off master cylinder fluid level and verify
proper brake operation before moving vehicle.

TORQUE SPECIFICATIONS

DESCRIPTION N-m Ft. Lbs. In. Lbs.
G-Sensor 4-5 — 35-45
Sensor Bolt
G-Sensor 8-13 — 75-115
Bracket Bolt
Hydraulic Control Unit 6.5 — 57
Bracket to HCU Bolts
Hydraulic Control Unit 16-24 — 142-212
Body Bracket Bolts
Hydraulic Control Unit 9-13 — 80-115
HCU to Body Bracket
Bolts
Hydraulic Control Unit 15-18 — 130-160
Brake Lines
Controller Anitlock Brakes 7-9 — 60-80
Mounting Bolt
Wheel Speed Sensors 4-6 — 34-50
Front Mounting Bolt
Wheel Speed Sensors 12-14 — 106-124
Rear Mounting Bolt
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FRONT WHEEL SPEED
SENSOR

DESCRIPTION

A speed sensor is used at each wheel. The front
sensors are mounted to the steering knuckles. The
rear sensors are mounted to the rear brake backing
plate.

OPERATION

The sensors convert wheel speed into a small AC
electrical signal. This signal is transmitted to the
CAB. The CAB convert the AC signal into a digital
signal for each wheel. This voltage is generated by
magnetic induction when a tone wheel passes by the
stationary magnetic of the wheel speed sensor.

A gear type tone ring serves as the trigger mecha-
nism for each sensor. The tone rings are mounted at
the outboard ends of the front and rear axle shafts.

Different sensors are used at the front and rear
wheels (Fig. 1). The front/rear sensors have the same
electrical values but are not interchangeable. The
sensors have a resistance between 900 and 1300
ohms.

@ J9205-6

Fig. 1 Typical Wheel Speed Sensors

1 - FRONT SENSOR
2 - REAR SENSOR
3 - PICKUP FACE

FRONT SENSOR AIR GAP

Front sensor air gap is fixed and not adjustable.
Only rear sensor air gap is adjustable.

Although front air gap is not adjustable, it can be
checked if diagnosis indicates this is necessary. Front
air gap should be 0.40 to 1.3 mm (0.0157 to 0.051
in.). If gap is incorrect, the sensor is either loose, or
damaged.

REAR SENSOR AIR GAP
A rear sensor air gap adjustment is only needed
when reinstalling an original sensor. Replacement

sensors have an air gap spacer attached to the sensor
pickup face. The spacer establishes correct air gap
when pressed against the tone ring during installa-
tion. As the tone ring rotates, it peels the spacer off
the sensor to create the required air gap. Rear sensor
air gap is 0.28-1.5 mm (0.011-0.059 in.).

Sensor air gap measurement, or adjustment proce-
dures are provided in this section. Refer to the front,
or rear sensor removal and installation procedures as
required.

REMOVAL

(1) Raise vehicle and turn wheel outward to access
the sensor.

(2) Disconnect sensor wire connector at harness
plug.

(3) Remove sensor wire from mounting retainers.

(4) Clean sensor and surrounding area with shop
towel before removal.

(5) Remove bolt attaching sensor to steering
knuckle and remove sensor (Fig. 2).

@
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Fig. 2 Front Wheel Speed Sensor

1 - WHEEL SPEED SENSOR PIGTAIL
2 - STEERING KNUCKLE

3 - TONE WHEEL

4 - FRONT WHEEL SPEED SENSOR

INSTALLATION

(1) If original sensor will be installed, wipe all
traces of old spacer material off sensor pickup face.
Use a dry shop towel for this purpose.

(2) Apply Mopar Lock N’ Seal or Loctite ® 242 on
bolt that secures sensor in steering knuckle. Use new
sensor bolt if original bolt is worn or damaged.
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(3) Position sensor on steering knuckle. Seat sen-
sor locating tab in hole in knuckle and install sensor
attaching bolt finger tight.

(4) Tighten sensor attaching bolt to 4-6 N-m (34-50
in. Ibs.).

(5) If original sensor has been installed, check sen-
sor air gap. Air gap should be 0.40 to 1.3 mm (0.0157
to 0.051 in.). If gap is incorrect, sensor is either loose,
or damaged.

(6) Route sensor wire and install into mounting
retainers.

(7) Connect sensor wire to harness.

G-SWITCH
DESCRIPTION

The G-switch is located in front of the console/
shifter mounted to a bracket on the floor pan. The
switch has directional arrow and must be mounted
with the arrow pointing towards the front of the
vehicle.

OPERATION

The switch (Fig. 3) , provides an additional vehicle
deceleration reference during 4-wheel drive opera-
tion. The switch is monitored by the CAB at all
times. The switch reference signal is utilized by the
CAB when all wheels are decelerating at the same
speed.

J9505-94

Fig. 3 G-Switch

1 - SWITCH PART NUMBER
2 - ARROW INDICATES FRONT OF SWITCH FOR PROPER
MOUNTING

REMOVAL

(1) From the drivers side lift carpet back in front
of the console/shifter.

(2) Disconnect harness for switch.

TJ

(3) Remove mounting bolts and remove switch
(Fig. 4).

80a1c38ec

Fig. 4 G-Switch

1 - ACCELERATION SWITCH
2 - MOUNTING BRACKET

INSTALLATION

CAUTION: The mercury switch (inside the
G-switch), will not function properly if the switch is
installed incorrectly. Verify that the switch locating
arrow is pointing to the front of the vehicle (Fig. 3).

(1) Position switch on mounting bracket.

(2) Install mounting bolts and tighten to 4-5 N-m
(35-45 in. Ibs.)

(3) Connect harness to switch.

(4) Place carpet back into position.

REAR WHEEL SPEED SENSOR
DESCRIPTION

A speed sensor is used at each wheel. The front
sensors are mounted to the steering knuckles. The
rear sensors are mounted to the rear brake backing
plate.

OPERATION

The sensors convert wheel speed into a small AC
electrical signal. This signal is transmitted to the
CAB. The CAB convert the AC signal into a digital
signal for each wheel. This voltage is generated by
magnetic induction when a tone wheel passes by the
stationary magnetic of the wheel speed sensor.

A gear type tone ring serves as the trigger mecha-
nism for each sensor. The tone rings are mounted at
the outboard ends of the front and rear axle shafts.

Different sensors are used at the front and rear
wheels (Fig. 1). The front/rear sensors have the same
electrical values but are not interchangeable. The
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sensors have a resistance between 900 and 1300
ohms.

REMOVAL

(1) Disconnect sensors at rear harness connectors.

(2) Remove wheel and tire assembly.

(3) Remove brake drum.

(4) Remove clips securing sensor wires to brake
lines, rear axle and, brake hose.

(5) Unseat sensor wire support plate grommet.

(6) Remove bolt attaching sensor to bracket (Fig.
5) and remove sensor.

O,
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Fig. 5 Wheel Speed Sensor

1 - TONE WHEEL
2 - WHEEL SPEED SENSOR

INSTALLATION

(1) If original sensor is being installed, remove
any remaining pieces of cardboard spacer from sen-
sor pickup face. Use dry shop towel only to remove
old spacer material.

(2) Insert sensor wire through support plate hole.
Then seat sensor grommet in support plate.

(3) Apply Mopar Lock N’ Seal or Loctite ® 242 to
original sensor bolt. Use new bolt if original is worn
or damaged.

(4) Install sensor bolt finger tight only at this
time.

(5) If original rear sensor was installed, adjust
sensor air gap to 0.28-1.5 mm (0.011-0.059 in.). Use
feeler gauge to measure air gap (Fig. 6). Tighten sen-
sor bolt to 12-14 N-m (106-124 in. Ibs.).

(6) If new sensor was installed, push cardboard
spacer on sensor face against tone ring (Fig. 7). Then
tighten sensor bolt to 12-14 N-m (106-124 in. Ibs.).
Correct air gap will be established as tone ring
rotates and peels spacer off sensor face.

(7) Secure the rear sensor wires to the retainer
clips. Verify that wire is clear of rotating components.

(8) Connect sensor wire to harness connector.

BRAKES - ABS 5-43
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Fig. 6 Setting Air Gap On Original Rear Sensor

1 - WHEEL SPEED SENSOR
2 - BRASS FEELER GAUGE
3 - TONE RING

J9205-35

Fig. 7 New Rear Sensor

1 - REAR SENSOR
2 - AIR GAP SPACER ATTACHED TO SENSOR FACE

(9) Install brake drum and wheel and tire assem-
bly. (Refer to 22 - TIRES/WHEELS/WHEELS -
STANDARD PROCEDURE).

(10) Lower vehicle.

(11) Connect sensor wire to harness connector.

HCU (HYDRAULIC CONTROL
UNIT)

DESCRIPTION

The HCU consists of a valve body, pump motor,
and wire harness.

OPERATION

Accumulators in the valve body store extra fluid
released to the system for ABS mode operation. The
pump provides the fluid volume needed and is oper-
ated by a DC type motor. The motor is controlled by
the CAB.
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The valves modulate brake pressure during
antilock braking and are controlled by the CAB.

The HCU provides three channel pressure control
to the front and rear brakes. One channel controls
the rear wheel brakes in tandem. The two remaining
channels control the front wheel brakes individually.

During antilock braking, the solenoid valves are
opened and closed as needed. The valves are not
static. They are cycled rapidly and continuously to
modulate pressure and control wheel slip and decel-
eration.

During normal braking, the HCU solenoid valves
and pump are not activated. The master cylinder and
power booster operate the same as a vehicle without
an ABS brake system.

During antilock braking, solenoid valve pressure
modulation occurs in three stages, pressure increase,
pressure hold, and pressure decrease. The valves are
all contained in the valve body portion of the HCU.

PRESSURE DECREASE

The outlet valve is opened and the inlet valve is
closed during the pressure decrease cycle.

A pressure decrease cycle is initiated when speed
sensor signals indicate high wheel slip at one or
more wheels. At this point, the CAB closes the inlet
then opens the outlet valve, which also opens the
return circuit to the accumulators. Fluid pressure is
allowed to bleed off (decrease) as needed to prevent
wheel lock.

Once the period of high wheel slip has ended, the
CAB closes the outlet valve and begins a pressure
increase or hold cycle as needed.

PRESSURE HOLD

Both solenoid valves are closed in the pressure
hold cycle. Fluid apply pressure in the control chan-
nel is maintained at a constant rate. The CAB main-
tains the hold cycle until sensor inputs indicate a
pressure change is necessary.

PRESSURE INCREASE

The inlet valve is open and the outlet valve is
closed during the pressure increase cycle. The pres-
sure increase cycle is used to counteract unequal
wheel speeds. This cycle controls re-application of
fluid apply pressure due to changing road surfaces or
wheel speed.

REMOVAL

(1) Install prop rod on the brake pedal to keep
pressure on the brake system.

(2) Remove negative battery cable from the bat-
tery.

(3) Pull up on the CAB harness connector release
(Fig. 8)and remove connector.

80aafb2b
Fig. 8 CAB Harness Connector Release

1-CAB
2 - CAB HARNESS RELEASE

(4) Remove brake lines from the HCU.
(5) Remove HCU/CAB mounting nuts and bolt
(Fig. 9) and remove HCU/CAB.

FWD

80aafble

Fig. 9 HCU/CAB Mounting

- HCU

- CAB

- HCU/CAB BRACKET
- MOTOR
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INSTALLATION

NOTE: If the CAB is being replaced with a new CAB
is must be reprogrammed with the use of a DRB III.

(1) Install HCU/CAB on the mounting studs.

(2) Install mounting nuts and bolt. Tighten to 11.5
N-m (102 in. Ibs.).

(3) Install brake lines to the HCU and tighten to
19 N:m (170 in. Ibs.).

(4) Install wiring harness connector to the CAB and
push down on the release to secure the connector.

(5) Install negative battery cable to the battery.

(6) Bleed ABS brake system (Refer to 5 - BRAKES
- STANDARD PROCEDURE).
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CLUTCH release properly, remove and inspect the clutch com-
ponents. If the problem is noise or hard shifting, fur-
WARNING ther diagnosis may be needed as the transmission or

WARNING: Exercise care when servicing clutch
components. Factory installed clutch discs do not

contain asbestos fibers. Dust and dirt on clutch
parts may contain asbestos fibers from aftermarket
components. Breathing excessive concentrations of

these fibers can cause serious bodily harm. Wear a
respirator during service and never clean clutch
components with compressed air or with a dry
brush. Either clean the components with water
dampened rags or use a vacuum cleaner specifi-
cally designed to remove asbestos fibers and dust.
Do not create dust by sanding a clutch discs.
Replace the disc if the friction material is damaged.
Dispose of all dust and dirt containing asbestos
fibers in sealed bags or containers. This will mini-

mize exposure to yourself and to others. Follow all
recommended safety practices prescribed by the
occupational safety and health administration
(OSHA) and the environmental safety agency (EPA),
for the handling and disposal of products contain-

ing asbestos. Failure to follow these instructions

may result in personal injury or death

DIAGNOSIS AND TESTING

Drive the vehicle at normal speeds. Shift the trans-
mission through all gear ranges and observe clutch
action. If the clutch chatters, grabs, slips or does not

another driveline component may be at fault.

NOTE: Vehicles equipped with a Dual Mass Fly-
wheel may produce a rattle when the engine is shut
off. This noise is considered normal.

CLUTCH CONTAMINATION

Fluid contamination is a frequent cause of clutch
malfunctions. Oil, water or clutch fluid on the clutch
disc and pressure plate surfaces will cause chatter,
slip and grab. Inspect components for oil, hydraulic
fluid or water/road splash contamination.

Oil contamination indicates a leak at either the
rear main seal or transmission input shaft. Clutch
fluid leaks are usually from damaged slave cylinder
push rod seals. Heat buildup caused by slippage
between the pressure plate, disc and flywheel can
bake the oil residue onto the components. The glaze-
like residue ranges in color from amber to black.

Road splash contamination is dirt/water entering
the clutch housing due to loose bolts, housing cracks.
Driving through deep water puddles can force water/
road splash into the housing through such openings.

IMPROPER RELEASE OR CLUTCH ENGAGEMENT

Clutch release or engagement problems are caused
by wear or damage clutch components. A visual
inspection of the release components will usually
reveal the problem part.
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Release problems can result in hard shifting and
noise. Look for leaks at the clutch cylinders and
interconnecting line and loose slave cylinder bolts.
Also worn/loose release fork, pivot stud, clutch disc,
pressure plate or release bearing.

Engagement problems can result in slip, chatter/
shudder and noisy operation. The causes may be
clutch disc contamination, wear, distortion or fly-
wheel damage. Visually inspect to determine the
actual cause of the problem.

CLUTCH MISALIGNMENT

Clutch components must be in proper alignment
with the crankshaft and transmission input shaft.
Misalignment caused by excessive runout or warpage
of any clutch component will cause grab, chatter and
improper clutch release.

PRESSURE PLATE AND DISC RUNOUT

Check the clutch disc before installation. Axial
(face) runout of a new disc should not exceed 0.50
mm (0.020 in.). Measure runout about 6 mm (1/4 in.)
from the outer edge of the disc facing. Obtain
another disc if runout is excessive.

Check condition of the clutch before installation. A
warped cover or diaphragm spring will cause grab
and incomplete release or engagement. Be careful
when handling the cover and disc. Impact can distort
the cover, diaphragm spring, release fingers and the
hub of the clutch disc.

Use an alignment tool when positioning the disc on
the flywheel. The tool prevents accidental misalign-
ment which could result in cover distortion and disc
damage.

A frequent cause of clutch cover distortion (and
consequent misalignment) is improper bolt tighten-

ing.

FLYWHEEL RUNOUT
Check flywheel runout whenever misalignment is
suspected. Flywheel runout should not exceed 0.08

mm (0.003 in.). Measure runout at the outer edge of
the flywheel face with a dial indicator. Mount the
indicator on a stud installed in place of one of the fly-
wheel bolts.

Common causes of runout are:

e heat warpage

e improper machining

e incorrect bolt tightening

e improper seating on crankshaft flange shoulder

o foreign material on crankshaft flange

Flywheel machining is not recommended. The fly-
wheel clutch surface is machined to a unique contour
and machining will negate this feature. Minor fly-
wheel scoring can be cleaned up by hand with 180
grit emery or with surface grinding equipment.
Remove only enough material to reduce scoring
(approximately 0.001 - 0.003 in.). Heavy stock
removal is not recommended. Replace the flywheel
if scoring is severe and deeper than 0.076 mm (0.003
in.). Excessive stock removal can result in flywheel
cracking or warpage after installation; it can also
weaken the flywheel and interfere with proper clutch
release.

Clean the crankshaft flange before mounting the
flywheel. Dirt and grease on the flange surface may
cock the flywheel causing excessive runout. Use new
bolts when remounting a flywheel and secure the
bolts with Mopar Lock And Seal or equivalent.
Tighten flywheel bolts to specified torque only. Over-
tightening can distort the flywheel hub causing
runout.

DIAGNOSIS CHART

The diagnosis charts Diagnosis Chart describe
common clutch problems, causes and correction. Con-
ditions, causes and corrective action are outlined in
the indicated columns.
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DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSES

CORRECTION

Disc facing worn out

1. Normal wear.

2. Driver frequently rides (slips) the
clutch. Results in rapid overheating
and wear.

3. Insufficient clutch cover
diaphragm spring tension.

1. Replace cover and disc.

2. Replace cover and disc.

3. Replace cover and disc.

Clutch disc facing contaminated with
oil, grease, or clutch fluid.

1. Leak at rear main engine seal or
transmission input shaft seal.

2. Excessive amount of grease
applied to the input shaft splines.

3. Road splash, water entering
housing.

4. Slave cylinder leaking.

1. Replace appropriate seal.

2. Remove grease and apply the
correct amount of grease.

3. Replace clutch disc. Clean clutch
cover and reuse if in good condition.

4. Replace hydraulic clutch linkage.

Clutch is running partially
disengaged.

1. Release bearing sticking or
binding and does not return to the
normal running position.

1. Verify failure. Replace the release
bearing and transmission front
bearing retainer as necessary.

Flywheel below minimum thickness
specification.

1. Improper flywheel machining.
Flywheel has excessive taper or
excessive material removal.

1. Replace flywheel.

Clutch disc, cover and/or diaphragm
spring warped or distorted.

1. Rough handling. Impact bent
cover, spring, or disc.

2. Improper bolt tightening
procedure.

1. Replace disc or cover as
necessary.

2. Tighten clutch cover using proper
procedure.

Facing on flywheel side of disc torn,
gouged, or worn.

1. Flywheel surface scored or
nicked.

2. Clutch disc sticking or binding on
transmission input shaft.

2. Correct surface condition if
possible. Replace flywheel and disc
as necessary.

2. Lubricate splines with high
temperature graese.

Clutch disc facing burnt. Flywheel
and cover pressure plate surfaces
heavily glazed.

1. Frequent operation under high
loads or hard acceleration
conditions.

2. Driver frequently rides (slips)
clutch. Results in rapid wear and
overheating of disc and cover.

1. Correct condition of flywheel and
pressure plate surface. Replace
clutch cover and disc. Alert driver to
problem cause.

2. Correct condition of flywheel and
pressure plate surface. Replace
clutch cover and disc. Alert driver to
problem cause.
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CONDITION

POSSIBLE CAUSES

CORRECTION

Clutch disc binds on input shaft
splines.

1. Clutch disc hub splines damaged
during installation.

2. Input shaft splines rough,
damaged, or corroded.

1. Clean, smooth, and lubricate hub
splines if possible. Replace disc if
necessary.

2. Clean, smooth, and lubricate
shaft splines if possible. Replace
input shaft if necessary.

Clutch disc rusted to flywheel and/or
pressure plate.

1. Clutch not used for and extended
period of time (e.g. long term
vehicle storage).

1. Sand rusted surfaces with 180
grit sanding paper. Replace clutch
cover and flywheel if necessary.

Pilot bearing seized, loose, or rollers
are worn.

1. Bearing cocked during
installation.

2. Bearing defective.
3. Bearing not lubricated.

4. Clutch misalignment.

1. Install and lubricate a new
bearing.

2. Install and lubricate a new
bearing.
3. Install and lubricate a new
bearing.

4. Inspect clutch and correct as
necessary. Install and lubricate a
new bearing.

Clutch will not disengage properly.

1. Low clutch fluid level.

2. Clutch cover loose.

3. Clutch disc bent or distorted.

4. Clutch cover diaphragm spring
bent or warped.

5. Clutch disc installed backwards.

6. Release fork bent or fork pivot
loose or damaged.

7. Clutch master or slave cylinder
failure.

1. Replace hydraulic linkage
assembly.

2. Follow proper bolt tightening
procedure.

3. Replace clutch disc.
4. Replace clutch cover.

5. Remove and install clutch disc
correctly.

6. Replace fork or pivot as
necessary.

7. Replace hydraulic linkage
assembly.

Clutch pedal squeak.

1. Pivot pin loose.

2. Master cylinder bushing not
lubricated.

3. Pedal bushings worn out or
cracked.

1. Tighten pivot pin if possible.
Replace clutch pedal if necessary.

2. Lubricate master cylinder
bushing.

3. Replace and lubricate bushings.

Clutch master or slave cylinder
plunger dragging andgr binding

1. Master or slave cylinder
components worn or corroded.

1. Replace clutch hydraulic linkage
assembly.

Release bearing is noisy.

1. Release bearing defective or
damaged.

1. Replace release bearing.
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CONDITION

POSSIBLE CAUSES

CORRECTION

Contact surface of release bearing
damaged.

1. Clutch cover incorrect or release
fingers bent or distorted.

2. Release bearing defective or
damaged.

3. Release bearing misaligned.

1. Replace clutch cover and release
bearing.

2. Replace the release bearing.

3. Check and correct runout of
clutch components. Check front
bearing sleeve for damage/
alignment. Repair as necessary.

Partial engagement of clutch disc.
One side of disc is worn and the
other side is glazed and lightly
worn.

1. Clutch pressure plate position
incorrect.

2. Clutch cover, spring, or release
fingers bent or distorted.

3. Clutch disc damaged or
distorted.

4. Clutch misalignment.

1. Replace clutch disc and cover.
2. Replace clutch disc and cover.
2. Replace clutch disc.

4. Check alignment and runout of
flywheel, disc, pressure plate, andgr
clutch housing. Correct as
necessary.

SPECIFICATIONS

CLUTCH
TORQUE SPECIFICATIONS
DESCRIPTION N-m Ft. Lbs. In. Lbs.
Clutch Cover Bolts - 2.4L 31 23 -
Clutch Cover Bolts - 4.0L 50 37 -
Clutch Cylinder Bolts 23 - 200
Clutch Housing to Engine 75 55 )
Bolts
Clutch Housing to Trans 46 34 )
Bolts
Dust Shield Bolts 50 37 -
Flywheel Bolts - 2.4L 95 70 -
Flywheel Bolts - 4.0L 142 105 -
Crossmember Frame a1 30 )
Bolts
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CLUTCH DISC
REMOVAL

(1) Remove transmission.

(2) Mark position of pressure plate on flywheel for
installation reference, if original pressure plate will
be reused.

(3) Remove pressure plate bolts and remove cover
and disc (Fig. 1).

CAUTION: If original pressure plate will be reused,
loosen cover bolts evenly in rotation to relieve
spring tension equally. Failure to heed caution may
result in damage.

19506-3

Fig. 1 CLUTCH DISC AND PRESSURE PLATE

1-DIsC

2 - PRESSURE PLATE

3 - PRESSURE PLATE COVER

4 - “FLYWHEEL SIDE” STAMPED ON THIS SURFACE

INSTALLATION

(1) Lightly sand flywheel face with 180 grit emery
cloth. Then clean surface with a wax and grease
remover.

(2) Lubricate pilot bearing with Mopar high tem-
perature bearing grease.

(3) Position clutch disc on flywheel with side
marked flywheel positioned against flywheel.

NOTE: If disc is not marked, flat side of disc hub
goes towards the flywheel.

(4) Insert alignment tool through disc and into the
pilot bearing on the flywheel (Fig. 2).

J9106-18

Fig. 2 ALIGNING CLUTCH DISC

1 - FLYWHEEL
2 - PRESSURE PLATE AND DISC
3 - ALIGNMENT TOOL

(5) Position pressure plate over disc and on fly-
wheel (Fig. 2).

NOTE: Align reference marks if pressure plate is
reused.

(6) Install clutch cover bolts finger tight.

(7) Tighten cover bolts evenly and in rotation a
few threads at a time. Tightening bolts to:

e 2.5L Engine - 31 N-m (23 ft. Ibs.)

e 4.0L Engine - 50 N-m (37 ft. Ibs.)

CAUTION: Cover bolts must be tightened evenly
and to specified torque. Failure to heed caution
may result in damage.

(8) Lightly coat clutch disc hub and transmission
input shaft splines with Mopar high temperature
bearing grease or equivalent.

CAUTION: Over lubricating shaft splines will result
in grease contamination of disc. Failure to heed
caution may result in damage.

(9) Install transmission.
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CLUTCH RELEASE BEARING
REMOVAL

(1) Remove transmission.

(2) Disconnect release bearing from release lever
and remove bearing (Fig. 3).

(3) Inspect bearing slide surface of transmission
front bearing retainer. Replace retainer if slide sur-
face is scored, worn or cracked.

(4) Inspect release fork and fork pivot. Verify pivot
is secure and in good condition, fork is not distorted
or worn and retainer spring is not bent or damaged.

80a5570d

Fig. 3 RELEASE BEARING

- RETAINER SPRING
- PIVOT BALL STUD
- CLUTCH HOUSING
- RELEASE FORK

- RELEASE BEARING

INSTALLATION

(1) Lubricate crankshaft pilot bearing, input shaft
splines, bearing retainer slide surface, fork pivot and
release fork pivot surface. Lubricate with Mopar high
temperature bearing grease or equivalent.

(2) Install new release bearing. Verify bearing is
properly secured to release fork.

(3) Install transmission.

O wONPEF

FLYWHEEL

DESCRIPTION

STANDARD FLYWHEEL

The standard flywheel is used on the 4.0L engine.
The flywheel (Fig. 4) is a heavy plate bolted to the
rear of the crankshaft. The flywheel incorporates the
ring gear to mesh with the starter. The rear face of
the flywheel serves as the driving member to the
clutch disc.

80be45ee

Fig. 4 FLYWHEEL

1 - CRANKSHAFT
2 - RING GEAR
3 - FLYWHEEL

DUAL MASS FLYWHEEL

The Dual Mass Flywheel is used on the 2.4L
engine (Fig. 5). The flywheel incorporates the ring
gear to mesh with the starter. The primary flywheel
side is bolted to the crankshaft. The secondary fly-
wheel face serves as the driving member to the
clutch disc. Internal springs between the flywheels
are use to dampen energy.

OPERATION

The flywheel serves to dampen the engine firing
pulses. The heavy weight of the flywheel relative to
the rotating mass of the engine components serves to
stabilize the flow of power to the remainder of the
drivetrain. The crankshaft has the tendency to
attempt to speed up and slow down in response to
the cylinder firing pulses. The flywheel dampens
these impulses by absorbing energy when the crank-
shaft speeds and releasing the energy back into the
system when the crankshaft slows down.

On a Dual Mass Flywheel the additional secondary
mass coupled to the transmission lowers the natural
frequency of the transmission rotating elements. This
decreases the transmission gear rattle. The damper
springs between the two flywheel masses replace the
clutch disc damper springs and assist in a smooth
transfer of torque to the transmission.

CAUTION: The Dual Mass Flywheel is serviced as
an assembly only and should never be taken apart.
Failure to heed caution may result in damage.

DIAGNOSIS AND TESTING

Check flywheel runout whenever misalignment is
suspected. Flywheel runout should not exceed 0.08
mm (0.003 in.). Measure runout at the outer edge of
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80c8b7b4

Fig. 5 DUAL MASS FLYWHEEL

- LOCATING STUD

- BEARING

- SECONDARY FLYWHEEL
- DAMPER SPRING

- RING GEAR

- PRIMARY FLYWHEEL

- FRICTION DISC

~NOoO O~ WNE

the flywheel face with a dial indicator. Mount the
indicator on a stud installed in place of one of the fly-
wheel bolts.

Common causes of runout are:

e heat warpage

e improper machining

e incorrect bolt tightening

e improper seating on crankshaft flange shoulder

o foreign material on crankshaft flange

Flywheel machining is not recommended. The fly-
wheel clutch surface is machined to a unique contour
and machining will negate this feature. Minor fly-
wheel scoring can be cleaned up by hand with 180
grit emery or with surface grinding equipment.
Remove only enough material to reduce scoring
(approximately 0.001 - 0.003 in.). Heavy stock
removal is not recommended. Replace the flywheel
if scoring is severe and deeper than 0.076 mm (0.003
in.). Excessive stock removal can result in flywheel
cracking or warpage after installation; it can also
weaken the flywheel and interfere with proper clutch
release.

Clean the crankshaft flange before mounting the
flywheel. Dirt and grease on the flange surface may
cock the flywheel causing excessive runout. Use new
bolts when remounting a flywheel and secure the
bolts with Mopar Lock And Seal or equivalent.

Tighten flywheel bolts to specified torque only. Over-
tightening can distort the flywheel hub causing
runout.

PILOT BEARING
REMOVAL

(1) Remove transmission.

(2) Remove pressure plate and clutch disc.

(3) Remove pilot bearing with an internal (blind
hole) puller.

INSTALLATION

(1) Lubricate new bearing with Mopar high tem-
perature bearing grease or equivalent.

(2) Start new bearing into crankshaft by hand.
Then seat bearing with clutch alignment tool (Fig. 6).

KEEP BEARING STRAIGHT
DURING INSTALLATION TO
AVOID DAMAGE

80a5570e

Fig. 6 PILOT BEARING INSTALLER

1 - PILOT BEARING
2 - ALIGNMENT TOOL

(3) Lightly scuff sand flywheel surface with 180
grit emery cloth. Then clean surface with wax and
grease remover.

(4) Install clutch disc and pressure plate.

(5) Install transmission.

LINKAGE
REMOVAL

NOTE: Clutch master cylinder, slave cylinder and
connecting line are serviced as an assembly only.
Components cannot be overhauled or serviced sep-
arately. Cylinders and connecting line are sealed
units.

Removal/installation procedures for right and left
hand drive models are basically the same.
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LINKAGE (Continued)

(1) With vehicle in neutral, position vehicle on
hoist

(2) Remove fasteners attaching slave cylinder to
clutch housing.

(3) Remove slave cylinder from clutch housing
(Fig. 7).

(4) Disengage clutch fluid line from body clips.

(5) Lower vehicle.

(6) Verify clutch master cylinder reservoir cap is
tight.

(7) Remove clutch master cylinder attaching nuts
(Fig. 7) or (Fig. 8).

(8) Disengage captured bushing on clutch master
cylinder actuator from pivot pin on pedal arm.

(9) Slide actuator off pivot pin.

(10) Disconnect clutch interlock safety switch
wires.

(11) Remove clutch hydraulic
engine compartment.

linkage through

@ 80a4d311

Fig. 7 CLUTCH LINKAGE - LHD

- CLUTCH HOUSING

- FLUID LINE

- BRACKET

- FLUID LINE

- CLIP

- CAPTURED BUSHING

- CLUTCH SLAVE CYLINDER

- CLUTCH MASTER CYLINDER
- DASH PANEL

INSTALLATION

OCO~NOOA~WNPE

NOTE: Clutch master cylinder, slave cylinder and
connecting line are serviced as an assembly only.
Components cannot be overhauled or serviced sep-
arately. Cylinders and connecting line are sealed
units.

Removal/installation procedures for right and left
hand drive models are basically the same.
(1) Tighten clutch master cylinder cap.

80a4a591

Fig. 8 CLUTCH LINKAGE - RHD

- DASH PANEL

- FLUID LINE

- CLIP

- HOLD DOWN STRAP

- CLUTCH MASTER CYLINDER
- CAPTURED BUSHING

U WN R

(2) Position connecting line and slave cylinder
downward past engine and next to clutch housing.

(3) Position clutch master cylinder on dash panel.

(4) Install clutch master cylinder actuator on
clutch pedal pivot pin.

(5) Install clutch master cylinder and tighten nuts
to 38 N-m (28 ft. Ibs.).

(6) Insert slave cylinder push rod through clutch
housing opening and into release lever. Be sure cap
on end of rod is securely engaged in lever. Check this
before installing cylinder attaching nuts.

(7) Install slave cylinder and tighten nuts to 23
N-m (17 ft. Ibs.).

(8) Secure clutch fluid line in body and transmis-
sion clips.

(9) Connect clutch interlock safety switch wires.

MASTER CYLINDER
INSPECTION

The clutch fluid reservoir, master cylinder, slave
cylinder and fluid lines are pre-filled at the factory.
The hydraulic system should not require additional
fluid under normal circumstances. The reservoir fluid
level increases as clutch wear occurs.

CAUTION: Do not overfill or removing fluid from the
reservoir. Failure to heed caution may result in
damage.

Wipe reservoir and cover clean. Remove cap and
diaphragm, fluid level should not be above indicator
ring located on the outside of the reservoir.
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CLUTCH PEDAL
REMOVAL

(1) Remove steering column lower cover and knee
blocker for access.

(2) Disconnect clutch pedal position switch wires.

(3) Disengage captured bushing lock tabs attach-
ing clutch master cylinder actuator to pedal pivot
(Fig. 9) or (Fig. 10).

(4) Remove nuts attaching pedal and bracket to
dash panel and upper cowl support (Fig. 9) or (Fig.
10).

(5) Separate pedal assemble from vehicle.

@ B0adab82

Fig. 9 CLUTCH PEDAL MOUNTING - LHD

- CLUTCH CYLINDER ACTUATOR
- CAPTURED BUSHING

- UPPER COWL SUPPORT

- PIVOT

- CLUTCH PEDAL

- BRACKET

- DASH PANEL

INSTALLATION

(1) Place clutch pedal and bracket over studs on
dash panel and cowl support. Install nuts and
tighten to 39 N-m (29 ft. Ibs.).

(2) Engage captured bushing and actuator on
brake pedal pivot.

(3) Connect clutch pedal position switch wires.

~NOoO O WNE

CLUTCH PEDAL POSITION
SWITCH

DESCRIPTION

The Clutch Pedal Position Switch (CPPS) is located
under the instrument panel, attached to the clutch
master cylinder push rod (Fig. 11). The wiring har-
ness connector is inside of the vehicle under the left
side of the instrument panel (Fig. 12).

5 <

Fig. 10 CLUTCH PEDAL MOUNTING - RHD

- CLUTCH CYLINDER ACTUATOR
- CAPTURED BUSHING

- UPPER COWL SUPPORT

- PIVOT

- CLUTCH PEDAL

- BRACKET

- DASH PANEL

80ad4ab9¢c
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NOTE: Switch is serviced with clutch master cylin-
der only.

80ee6771

Fig. 11 CLUTCH PEDAL POSITION SWITCH (CPPS)

- INSTRUMENT PANEL

- SWITCH WIRING HARNESS

- CLUTCH PEDAL POSITION SWITCH
- CLUTCH MASTER CYLINDER

A WNPRE
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CLUTCH PEDAL POSITION SWITCH (Continued)
DIAGNOSIS AND TESTING

(1) Disconnect 2-wire switch connector under

instrument panel (Fig. 13).

80ee676f

Fig. 12 CPPS ELECTRICAL CONNECTION
1 - CPPS CONNECTION TO MAIN HARNESS
80ee676f

OPERATION . . . Fig. 13 CPPS ELECTRICAL CONNECTION
The clutch pedal position switch is used to prevent 1 - CPPS CONNECTION TO MAIN HARNESS
starter motor engagement unless the clutch pedal is '

depressed. An input from this switch is also used to (2) Check switch continuity with an ohmmeter
either shut down/prevenF operation of the speed con- while operating clutch pedal.
trol system when pedal is depressed. e Pedal Depressed - Continuity

e Pedal Released - No Continuity

(3) If continuity is not present or always present,
replace clutch master cylinder. Switch is not serviced
separately.
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COOLING

DESCRIPTION

DESCRIPTION - COOLING SYSTEM 2.4L
ENGINE

The cooling system consists of the following items:
Electric cooling fan - Standard.
Radiator
Hot bottle pressure cap
Thermostat
Coolant reserve/overflow system
e Radiator in-tank transmission oil
equipped with an automatic transmission)
e Coolant
e Water pump
e Hoses and hose clamps

DESCRIPTION - 4.0L ENGINE

The cooling system (Fig. 1) is designed to maintain
engine temperature at an efficient level during all
engine operating conditions.

The components of the cooling system are:

A heavy duty radiator
Cooling fan (mechanical)
Thermal viscous fan drive
Fan shroud

Radiator pressure cap

cooler (if
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80abd2ac

Fig. 1 Coolant Circulation - 4.0L Engine

1 - FROM THERMOSTAT
2 - TO WATER PUMP
3 - RADIATOR
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e Thermostat

e Coolant reserve/overflow system

e Automatic transmission oil cooler (internal to
radiator)

e Coolant

e Water pump

e Coolant hoses and clamps

DESCRIPTION - HOSE CLAMPS

The cooling system utilizes both worm drive and
spring type hose clamps. If a spring type clamp
replacement is necessary, replace with the original
Mopar® equipment spring type clamp.

CAUTION: A number or letter is stamped into the
tongue of constant tension clamps. If replacement
is necessary, use only a original equipment clamp
with matching number or letter (Fig. 2).

80b76ee

Fig. 2 Spring Clamp Size Location
1 - SPRING CLAMP SIZE LOCATION

OPERATION - HOSE CLAMPS

The worm type hose clamp uses a specified torque
value to maintain proper tension on a hose connec-
tion.

The spring type hose clamp applies constant ten-
sion on a hose connection. To remove a spring type
hose clamp, use Special Tool 6094 or equivalent, con-
stant tension clamp pliers (Fig. 3) to compress the
hose clamp.

J9207-36

Fig. 3 Hose Clamp Tool

1 - HOSE CLAMP TOOL 6094
2 - HOSE CLAMP

DIAGNOSIS AND TESTING
ON-BOARD DIAGNOSTICS - OBD

COOLING SYSTEM RELATED DIAGNOSTICS

The Powertrain Control Module (PCM) has been
programmed to monitor the certain following cooling
system components:

e |If the engine has remained cool for too long a
period, such as with a stuck open thermostat, a Diag-
nostic Trouble Code (DTC) can be set.

e If an open or shorted condition has developed in
the relay circuit controlling the electric radiator fan,
a Diagnostic Trouble Code (DTC) can be set.

If the problem is sensed in a monitored circuit
often enough to indicate an actual problem, a DTC is
stored. The DTC will be stored in the PCM memory
for eventual display to the service technician.

ACCESSING DIAGNOSTIC TROUBLE CODES
To read DTC's and to obtain cooling system data,
(Refer to 25 - EMISSIONS CONTROL - DESCRIPTION).

DIAGNOSIS AND TESTING - PRELIMINARY
CHECKS

ENGINE COOLING SYSTEM OVERHEATING

Establish what driving conditions caused the com-
plaint. Abnormal loads on the cooling system such as
the following may be the cause:

e Prolonged idle

e \ery high ambient temperature

e Slight tail wind at idle

e Slow traffic

e Traffic jams

e High speed or steep grades

Driving techniques that avoid overheating are:
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e ldle with A/C off when temperature gauge is at
end of normal range.

¢ Increasing engine speed for more air flow is rec-
ommended.

TRAILER TOWING:

Consult Trailer Towing section of owners manual.
Do not exceed limits.

AIR CONDITIONING; ADD-ON OR AFTER MARKET:

A maximum cooling package should have been
ordered with vehicle if add-on or after market A/C is
installed. If not, maximum cooling system compo-
nents should be installed for model involved per
manufacturer’s specifications.

RECENT SERVICE OR ACCIDENT REPAIR:

Determine if any recent service has been per-
formed on vehicle that may effect cooling system.
This may be:

e Engine adjustments (incorrect timing)

e Slipping engine accessory drive belt(s)

e Brakes (possibly dragging)

e Changed parts. Incorrect water pump or pump
rotating in wrong direction due to belt not correctly
routed

e Reconditioned radiator or cooling system refill-
ing (possibly under filled or air trapped in system).

NOTE: If investigation reveals none of the previous
items as a cause for an engine overheating com-
plaint, refer to COOLING SYSTEM DIAGNOSIS
CHART BELOW.

These charts are to be used as a quick-reference
only. Refer to COOLING SYSTEM DIAGNOSIS
CHART

COOLING SYSTEM DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE READS

connected?

OK?

1. Has a Diagnostic Trouble Code
LOwW (DTC) been set indicating a stuck
open thermostat?

2. Is the temperature sending unit

3. Is the temperature gauge operating | 3. Check gauge operation. (Refer to 8

1. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION) for
On-Board Diagnostics and DTC
information. Replace thermostat if
necessary.

2. Check the temperature sensor
connector. (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER -
SCHEMATIC - ELECTRICAL) Repair
connector if necessary.

- ELECTRICAL/INSTRUMENT
CLUSTER/ENGINE TEMPERATURE
GAUGE - DESCRIPTION). Repair as
necessary.

4. Coolant level low in cold ambient
temperatures accompanied with poor
heater performance.

5. Improper operation of internal
heater doors or heater controls.

4. Check coolant level in the coolant
reserve/overflow tank or degas bottle
and the radiator. Inspect system for
leaks. Repair leaks as necessary.
Refer to the Coolant section of the
manual text for WARNINGS and
CAUTIONS associated with removing
the radiator cap.

5. Inspect heater and repair as
necessary. (Refer to 24 - HEATING &
AIR CONDITIONING - DIAGNOSIS
AND TESTING) for procedures.
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CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE READS
HIGH OR THE COOLANT WARNING
LAMP ILLUMINATES. COOLANT
MAY OR MAY NOT BE LOST OR
LEAKING FROM THE COOLING
SYSTEM

1. Trailer is being towed, a steep hill
is being climbed, vehicle is operated
in slow moving traffic, or engine is
being idled with very high ambient
(outside) temperatures and the air
conditioning is on. Higher altitudes
could aggravate these conditions.

2. Is the temperature gauge reading
correctly?

3. Is the temperature warning
illuminating unnecessarily?

4. Coolant low in coolant reserve/
overflow tank and radiator?

5. Pressure cap not installed tightly. If
cap is loose, boiling point of coolant
will be lowered. Also refer to the
following Step 6.

6. Poor seals at the radiator cap.

7. Coolant level low in radiator but
not in coolant reserve/overflow tank.
This means the radiator is not
drawing coolant from the coolant
reserve/overflow tank as the engine
cools

8. Incorrect coolant concentration

1. This may be a temporary condition
and repair is not necessary. Turn off
the air conditioning and attempt to
drive the vehicle without any of the
previous conditions. Observe the
temperature gauge. The gauge should
return to the normal range. If the
gauge does not return to the normal
range, determine the cause for
overheating and repair. Refer to
Possible Causes (2-18).

2. Check gauge. (Refer to 8 -
ELECTRICAL/INSTRUMENT
CLUSTER - SCHEMATIC -
ELECTRICAL). Repair as necessary.

3. (Refer to 8 - ELECTRICAL/
INSTRUMENT CLUSTER -
SCHEMATIC - ELECTRICAL).

4. Check for coolant leaks and repair
as necessary. (Refer to 7 - COOLING
- DIAGNOSIS AND TESTING).

5. Tighten cap

6. (a) Check condition of cap and cap
seals. Refer to Radiator Cap. Replace
cap if necessary.

(b) Check condition of radiator filler
neck or degas bottle. If neck is bent
or damaged, replace radiator or
degas bottle.

7. (a) Check condition of radiator cap
and cap seals. Refer to Radiator Cap
in this Group. Replace cap if
necessary.

(b) Check condition of radiator filler
neck. If neck is bent or damaged,
replace radiator.

(c) Check condition of the hose from
the radiator to the coolant tank. It
should fit tight at both ends without
any kinks or tears. Replace hose if
necessary.

(d) Check coolant reserve/overflow
tank and tanks hoses for blockage.
Repair as necessary.

8. Check coolant. (Refer to
LUBRICATION & MAINTENANCE/
FLUID TYPES - DESCRIPTION).
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CONDITION

POSSIBLE CAUSES

CORRECTION

9. Coolant not flowing through system

10. Radiator or A/C condenser fins
are dirty or clogged.

11. Radiator core is corroded or

plugged.
12. Fuel or ignition system problems.

13. Dragging brakes.

14. Bug screen or cardboard is being,
reducing airflow.

15. Thermostat partially or completely
shut.

16. Viscous fan drive not operating
properly.

17. Cylinder head gasket leaking.

18. Heater core leaking.

9. Check for coolant flow at radiator
filler neck with some coolant removed,
engine warm and thermostat open.
Coolant should be observed flowing
through radiator. If flow is not
observed, determine area of
obstruction and repair as necessary.

10. Remove insects and debris.
(Refer to 7 - COOLING - STANDARD
PROCEDURE).

11. Have radiator re-cored or
replaced.

12. Refer to 14 - Fuel System or 8 -
Electrical for diagnosis and testing
procedures.

13. Check and correct as necessary.
(Refer to 5 - BRAKES - DIAGNOSIS
AND TESTING) for correct
procedures.

14. Remove bug screen or cardboard.

15. Check thermostat operation and
replace as necessary. (Refer to 7 -
COOLING/ENGINE/ENGINE
COOLANT THERMOSTAT -
REMOVAL).

16. Check fan drive operation and
replace as necessary. (Refer to 7 -
COOLING/ENGINE/FAN DRIVE

VISCOUS CLUTCH - REMOVAL) .

17. Check for cylinder head gasket
leaks. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

18. Check heater core for leaks.
(Refer to 24 - HEATING & AIR
CONDITIONING/PLUMBING -
DIAGNOSIS AND TESTING). Repair
as necessary.
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CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE READING
IS INCONSISTANT (FLUCTUATES,
CYCLES, OR IS ERRATIC

1. During cold weather operation, with
the heater in the high position, the
gauge reading may drop slightly.

2. Temperature gauge or engine
mounted gauge sensor defective or
shorted. Also, corroded or loose
wiring in this circuit.

3. Gauge reading rises when vehicle
is brought to a stop after heavy use
(engine still running)

4. Gauge reading high after
re-starting a warmed up (hot) engine.

5. Coolant level low in radiator (air
will build up in the cooling system
causing the thermostat to open late).

6. Cylinder head gasket leaking
allowing exhaust gas to enter cooling
system causing a thermostat to open
late.

7. Water pump impeller loose on
shaft.

8. Loose accessory drive belt. (water
pump slipping)

9. Air leak on the suction side of the
water pump allows air to build up in
cooling system causing thermostat to
open late.

1. A normal condition. No correction is
necessary.

2. Check operation of gauge and
repair if necessary. (Refer to 8 -
ELECTRICAL/INSTRUMENT
CLUSTER - DIAGNOSIS AND
TESTING).

3. A normal condition. No correction is
necessary. Gauge should return to
normal range after vehicle is driven.

4. A normal condition. No correction is
necessary. The gauge should return
to normal range after a few minutes of
engine operation.

5. Check and correct coolant leaks.
(Refer to 7 - COOLING - DIAGNOSIS
AND TESTING).

6. (a) Check for cylinder head gasket
leaks. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

(b) Check for coolant in the engine ail.
Inspect for white steam emitting from
the exhaust system. Repair as
necessary.

7. Check water pump and replace as
necessary. (Refer to 7 - COOLING/
ENGINE/WATER PUMP - REMOVAL).

8. (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE BELTS -
DIAGNOSIS AND TESTING). Check
and correct as necessary.

9. Locate leak and repair as
necessary.

PRESSURE CAP IS BLOWING OFF
STEAM AND/OR COOLANT TO
COOLANT TANK. TEMPERATURE
GAUGE READING MAY BE ABOVE
NORMAL BUT NOT HIGH. COOLANT
LEVEL MAY BE HIGH IN COOLANT
RESERVE/OVERFLOW TANK

1. Pressure relief valve in radiator
cap is defective.

1. Check condition of radiator cap and
cap seals. (Refer to 7 - COOLING/
ENGINE/RADIATOR PRESSURE
CAP - DIAGNOSIS AND TESTING).
Replace cap as necessary.

COOLANT LOSS TO THE GROUND
WITHOUT PRESSURE CAP
BLOWOFF. GAUGE READING HIGH
OR HOT

1. Coolant leaks in radiator, cooling
system hoses, water pump or engine.

1. Pressure test and repair as
necessary. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).
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CONDITION

POSSIBLE CAUSES

CORRECTION

DETONATION OR PRE-IGNITION
(NOT CAUSED BY IGNITION
SYSTEM). GAUGE MAY OR MAY
NOT BE READING HIGH

1. Engine overheating.

2. Freeze point of coolant not correct.

Mixture is too rich or too lean.

1. Check reason for overheating and
repair as necessary.

2. Check coolant concentration.
(Refer to LUBRICATION &
MAINTENANCE/FLUID TYPES -
DESCRIPTION).

HOSE OR HOSES COLLAPSE
WHILE ENGINE IS RUNNING

1. Vacuum created in cooling system
on engine cool-down is not being
relieved through coolant reserve/
overflow system.

1. (a) Radiator cap relief valve stuck.
(Refer to 7 - COOLING/ENGINE/
RADIATOR PRESSURE CAP -
DIAGNOSIS AND TESTING). Replace
if necessary

(b) Hose between coolant reserve/
overflow tank and radiator is kinked.
Repair as necessary.

(c) Vent at coolant reserve/overflow
tank is plugged. Clean vent and repair
as necessary.

(d) Reserve/overflow tank is internally
blocked or plugged. Check for
blockage and repair as necessary.

NOISY VISCOUS FAN/DRIVE

1. Fan blades loose.

2. Fan blades striking a surrounding
object.

3. Air obstructions at radiator or air
conditioning condenser.

4. Thermal viscous fan drive has
defective bearing.

5. A certain amount of fan noise may
be evident on models equipped with
a thermal viscous fan drive. Some of
this noise is normal.

1. Replace fan blade assembly. (Refer
to 7 - COOLING/ENGINE/RADIATOR
FAN - REMOVAL)

2. Locate point of fan blade contact
and repair as necessary.

3. Remove obstructions and/or clean
debris or insects from radiator or A/C
condenser.

4. Replace fan drive. Bearing is not
serviceable. (Refer to 7 - COOLING/
ENGINE/FAN DRIVE VISCOUS
CLUTCH - REMOVAL).

5. (Refer to 7 - COOLING/ENGINE/
FAN DRIVE VISCOUS CLUTCH -
DESCRIPTION) for an explanation of
normal fan noise.
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CONDITION

POSSIBLE CAUSES

CORRECTION

INADEQUATE HEATER
PERFORMANCE. THERMOSTAT
FAILED IN OPEN POSITION

1. Has a Diagnostic trouble Code
(DTC) been set?

2. Coolant level low
3. Obstructions in heater hose/fittings
4. Heater hose kinked

5. Water pump is not pumping water
to/through the heater core. When the
engine is fully warmed up, both
heater hoses should be hot to the
touch. If only one of the hoses is hot,
the water pump may not be operating
correctly or the heater core may be
plugged. Accessory drive belt may be
slipping causing poor water pump
operation.

1. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION) for
correct procedures and replace
thermostat if necessary

2. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

3. Remove heater hoses at both ends
and check for obstructions

4. Locate kinked area and repair as
necessary

5. (Refer to 7 - COOLING/ENGINE/
WATER PUMP - REMOVAL). If a
slipping belt is detected, (Refer to 7 -
COOLING/ACCESSORY DRIVE/
DRIVE BELTS - DIAGNOSIS AND
TESTING). If heater core obstruction
is detected, (Refer to 24 - HEATING
&amp; AIR CONDITIONING/
PLUMBING/HEATER CORE -
REMOVAL).

STEAM IS COMING FROM THE
FRONT OF VEHICLE NEAR THE
GRILL AREA WHEN WEATHER IS
WET, ENGINE IS WARMED UP AND
RUNNING, AND VEHICLE IS
STATIONARY. TEMPERATURE
GAUGE IS IN NORMAL RANGE

1. During wet weather, moisture
(snow, ice or rain condensation) on
the radiator will evaporate when the
thermostat opens. This opening
allows heated water into the radiator.
When the moisture contacts the hot
radiator, steam may be emitted. This
usually occurs in cold weather with
no fan or airflow to blow it away.

1. Occasional steam emitting from this
area is normal. No repair is
necessary.

COOLANT COLOR

1. Coolant color is not necessarily an
indication of adequate corrosion or
temperature protection. Do not rely
on coolant color for determining
condition of coolant.

1. (Refer to LUBRICATION &amp;
MAINTENANCE/FLUID TYPES -
DESCRIPTION). Adjust coolant
mixture as necessary.

COOLANT LEVEL CHANGES IN
COOLANT RESERVE/OVERFLOW
TANK. TEMPERATURE GAUGE IS IN
NORMAL RANGE

1. Level changes are to be expected
as coolant volume fluctuates with
engine temperature. If the level in the
tank was between the FULL and ADD
marks at normal operating
temperature, the level should return
to within that range after operation at
elevated temperatures.

1. A normal condition. No repair is
necessary.
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DIAGNOSIS AND TESTING - COOLING SYSTEM
- TESTING FOR LEAKS

ULTRAVIOLET LIGHT METHOD

All Jeep models have a leak detection additive
added to the cooling system before they leave the fac-
tory. The additive is highly visible under ultraviolet
light (black light). If the factory original coolant has
been drained, pour one ounce of additive into the
cooling system. The additive is available through the
parts department. Place the heater control unit in
HEAT position. Start and operate the engine until
the radiator upper hose is warm to the touch. Aim
the commercially available black light tool at the
components to be checked. If leaks are present, the
black light will cause the additive to glow a bright
green color.

The black light can be used along with a pressure
tester to determine if any external leaks exist (Fig.
4).

19507-1

Fig. 4 Leak Detection Using Black Light—Typical
1 - TYPICAL BLACK LIGHT TOOL

PRESSURE TESTER METHOD

The engine should be at the normal operating tem-
perature. Recheck the system cold if the cause of
coolant loss is not located during warm engine exam-
ination.

WARNING: HOT, PRESSURIZED COOLANT CAN
CAUSE INJURY BY SCALDING.

Carefully remove the radiator pressure cap from
the filler neck and check the coolant level. Push
down on the cap to disengage it from the stop tabs.
Wipe the inner part of the filler neck and examine
the lower inside sealing seat for nicks, cracks, paint,
dirt and solder residue. Inspect the reserve/overflow
tank tube for internal obstructions. Insert a wire
through the tube to be sure it is not obstructed.

Inspect the cams on the outside part of the filler
neck. If the cams are bent, seating of pressure cap
valve and tester seal will be affected. Replace cap if
cams are bent.

Attach pressure tester 7700 (or an equivalent) to
the radiator filler neck (Fig. 5).

19507-2

nnronne

Fig. 5 Pressurizing System - Typical
1 - TYPICAL COOLING SYSTEM PRESSURE TESTER

Operate the tester pump to apply 124 kPa (18 psi)
pressure to the system. If the hoses enlarge exces-
sively or bulge while testing, replace as necessary.
Observe the gauge pointer and determine the condi-
tion of the cooling system according to the following
criteria:

e Holds Steady: If the pointer remains steady for
two minutes, there are no serious coolant leaks in
the system. However, there could be an internal leak
that does not appear with normal system test pres-
sure. Inspect for interior leakage or do the Internal
Leakage Test. Do this if it is certain that coolant is
being lost and no leaks can be detected.

e Drops Slowly: Shows a small leak or seepage is
occurring. Examine all connections for seepage or
slight leakage with a flashlight. Inspect the radiator,
hoses, gasket edges and heater. Seal any small leak
holes with a Sealer Lubricant or equivalent. Repair
leak holes and reinspect the system with pressure
applied.

e Drops Quickly: Shows that a serious leakage is
occurring. Examine the system for serious external
leakage. If no leaks are visible, inspect for internal
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leakage. Large radiator leak holes should be repaired
by a reputable radiator repair shop.

INTERNAL LEAKAGE INSPECTION

Remove the engine oil pan drain plug and drain a
small amount of engine oil. Coolant, being heavier
than engine oil, will drain first. Another way of test-
ing is to operate the engine and check for water glob-
ules on the engine oil dipstick. Also inspect the
automatic transmission oil dipstick for water glob-
ules. Inspect the automatic transmission fluid cooler
for leakage. Operate the engine without the pressure
cap on the radiator until thermostat opens.

Attach a pressure tester to the filler neck. If pres-
sure builds up quickly, a leak exists as a result of a
faulty cylinder head gasket or crack in the engine.
Repair as necessary.

WARNING: DO NOT ALLOW PRESSURE TO
EXCEED 124 KPA (18 PSI). TURN THE ENGINE OFF.
TO RELEASE THE PRESSURE, ROCK THE TESTER
FROM SIDE TO SIDE. WHEN REMOVING THE
TESTER, DO NOT TURN THE TESTER MORE THAN
1/2 TURN IF THE SYSTEM IS UNDER PRESSURE.

If there is no immediate pressure increase, pump
the pressure tester until the indicated pressure is
within the system range. Vibration of the gauge
pointer indicates compression or combustion leakage
into the cooling system.

WARNING: DO NOT DISCONNECT THE SPARK
PLUG WIRES WHILE THE ENGINE IS OPERATING.

CAUTION: Do not operate the engine with a spark
plug shorted for more than a minute. The catalytic
converter may be damaged.

Isolate the compression leak by shorting each
spark plug to the cylinder block. The gauge pointer
should stop or decrease vibration when spark plug
for leaking cylinder is shorted. This happens because
of the absence of combustion pressure.

COMBUSTION LEAKAGE TEST (WITHOUT

PRESSURE TESTER)

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

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR
DRAINCOCK WITH THE SYSTEM HOT AND UNDER
PRESSURE. SERIOUS BURNS FROM COOLANT
CAN OCCUR.

Remove thermostat (Refer to 7 - COOLING/EN-
GINE/ENGINE  COOLANT THERMOSTAT -
REMOVAL).

Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

Add coolant to the radiator to bring the level to
within 6.3 mm (1/4 in) of the top of the thermostat
housing.

CAUTION: Avoid overheating. Do not operate the
engine for an excessive period of time. Open the
draincock immediately after the test to eliminate
boil over of coolant.

Start the engine and accelerate rapidly three times
(to approximately 3000 rpm) while observing the
coolant. If internal engine combustion gases are leak-
ing into the cooling system, bubbles will appear in
the coolant. If bubbles do not appear, there is no
internal combustion gas leakage.

DIAGNOSIS AND TESTING - RADIATOR
COOLANT FLOW CHECK

The following procedure will determine if coolant is
flowing through the cooling system.

If engine is cold, idle engine until normal operating
temperature is reached. Then feel the upper radiator
hose. If hose is hot, the thermostat is open and water
is circulating through cooling system.

STANDARD PROCEDURE

STANDARD PROCEDURE - DRAINING COOLING
SYSTEM - 2.4L

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS (Fig. 6) OR LOOSEN THE
RADIATOR DRAINCOCK WITH SYSTEM HOT AND
UNDER PRESSURE. SERIOUS BURNS FROM
COOLANT CAN OCCUR.

(1) DO NOT remove radiator cap first. With engine
cold, raise vehicle on a hoist and locate radiator
draincock.

NOTE: Radiator draincock is located on the left/
lower side of radiator facing to rear of vehicle.

(2) Attach one end of a hose to the draincock. Put
the other end into a clean container. Open draincock
and drain coolant from radiator. This will empty the
coolant reserve/overflow tank. The coolant does not
have to be removed from the tank unless the system
is being refilled with a fresh mixture. When tank is
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empty, remove radiator cap and continue draining
cooling system.

80b8990c

Fig. 6 Drain Plug - 3.7L Engine

1 - CYLINDER BLOCK DRAIN PLUG
2 - EXHAUST MANIFOLD AND HEAT SHIELD

STANDARD PROCEDURE - REFILLING

COOLING SYSTEM - 2.4L

(1) Tighten the radiator draincock and the cylinder
block drain plug(s) (if removed).

CAUTION: Failure to purge air from the cooling sys-
tem can result in an overheating condition and
severe engine damage.

(2) Fill system using a 50/50 mixture of ethylene-
glycol antifreeze and low mineral content water. Fill
pressure bottle to service line and install cap.

NOTE: The engine cooling system will push any
remaining air into the coolant bottle within about an
hour of normal driving. As a result, a drop in cool-
ant level in the pressure bottle may occur. If the
engine cooling system overheats and pushes cool-
ant into the overflow side of the coolant bottle, this
coolant will be sucked back into the cooling system
ONLY IF THE PRESSURE CAP IS LEFT ON THE
BOTTLE. Removing the pressure cap breaks the
vacuum path between the two bottle sections and
the coolant will not return to cooling system.

(3) With heater control unit in the HEAT position,
operate engine with pressure bottle cap in place.

(4) Add coolant to pressure bottle as necessary.
Only add coolant to the pressure bottle when

the engine is cold. Coolant level in a warm
engine will be higher due to thermal expansion.

NOTE: The coolant bottle has two chambers. Cool-
ant will normally only be in the outboard (larger) of

the two. The inboard chamber is only to recover
coolant in the event of an overheat or after a recent
service fill. The inboard chamber should normally
be empty. If there is coolant in the overflow side of
the coolant bottle (after several warm/cold cycles of
the engine) and coolant level is above cold full
when cold, disconnect the end of the overflow hose
at the fill neck and lower it into a clean container.
Allow coolant to drain into the container until emp-

tied. Reconnect overflow hose to fill neck.

STANDARD PROCEDURE - COOLANT LEVEL
CHECK

NOTE: Do not remove radiator cap for routine cool-
ant level inspections. The coolant level can be
checked at coolant reserve/overflow tank.

The coolant reserve/overflow system provides a
quick visual method for determining coolant level
without removing radiator pressure cap. With engine
idling and at normal operating temperature, observe
coolant level in reserve/overflow tank. The coolant
level should be between ADD and FULL marks.

STANDARD PROCEDURE - COOLING SYSTEM -
DRAINING

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR
DRAINCOCK WITH SYSTEM HOT AND UNDER
PRESSURE. SERIOUS BURNS FROM COOLANT
CAN OCCUR.

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

DO NOT remove the radiator cap when draining
the coolant from the reserve/overflow tank. Open the
radiator draincock and when the tank is empty,
remove the radiator cap. The coolant does not have
to be removed from the tank unless the system is
being refilled with a fresh mixture.

(1) Drain the coolant from the radiator by loosen-
ing the draincock.

(2) Drain coolant from engine block by removing
drain plug at left rear side of block (Fig. 7).
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N

80aef290

Fig. 7 Draining Coolant From Block - 2.4L/4.0L Engines

1 - EXHAUST MANIFOLD
2 - CYLINDER BLOCK COOLANT DRAIN PLUG

STANDARD PROCEDURE - COOLING SYSTEM -

REFILLING

(1) Tighten the radiator draincock and the cylinder
block drain plug(s).

(2) Fill system using a 50/50 mixture of water and
antifreeze. Fill the radiator to the top and install the
radiator cap. Add sufficient coolant to the reserve/
overflow tank to raise the level to the FULL mark.

(3) Operate the engine with both the radiator cap
and reserve/overflow tank cap in place. After the
engine has reached the normal operating tempera-
ture, shut the engine off and allow it to cool.

(4) Add coolant to the reserve/overflow tank as
necessary. Only add coolant when the engine is
cold. Coolant level in a warm engine will be
higher due to thermal expansion.

STANDARD PROCEDURE - COOLING SYSTEM -
REVERSE FLUSHING

CAUTION: The cooling system normally operates at
97 - 110 C.P.A. 14 - 16 -16 psi) pressure. Exceeding
this pressure may damage the radiator or hoses.

Reverse flushing of the cooling system is the forc-
ing of water through the cooling system. This is done
using air pressure in the opposite direction of normal
coolant flow. It is usually only necessary with very
dirty systems with evidence of partial plugging.

CHEMICAL CLEANING
If visual inspection indicates the formation of
sludge or scaly deposits, use a radiator cleaner

(Mopar Radiator Kleen or equivalent) before flushing.
This will soften scale and other deposits and aid the
flushing operation.

CAUTION: Be sure instructions on the container are
followed.

REVERSE FLUSHING RADIATOR

Disconnect the radiator hoses from the radiator fit-
tings. Attach a section of radiator hose to the radia-
tor bottom outlet fitting and insert the flushing gun.
Connect a water supply hose and air supply hose to
the flushing gun.

CAUTION: The cooling system normally operates at
97 - 110 C.P.A. (14 - 16 psi) pressure. Exceeding this
pressure may damage the radiator or hoses.

Allow the radiator to fill with water. 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 rear of radiator
cooling tube passages. For more information, refer to
operating instructions supplied with flushing equip-
ment. Have radiator cleaned more extensively by a
radiator repair shop.

REVERSE FLUSHING ENGINE

Drain the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). Remove the thermostat
housing and thermostat. Install the thermostat hous-
ing. Disconnect the radiator upper hose from the
radiator and attach the flushing gun to the hose. Dis-
connect the radiator lower hose from the water
pump. Attach a lead away hose to the water pump
inlet fitting.

CAUTION: Be sure that the heater control valve is
closed (heat off). This is done to prevent coolant
flow with scale and other deposits from entering
the heater core.

Connect the water supply hose and air supply hose to
the flushing gun. Allow the engine to fill with water.
When the engine is filled, apply air in short blasts,
allowing the system to fill between air blasts. Continue
until clean water flows through the lead away hose. For
more information, refer to operating instructions sup-
plied with flushing equipment.

Remove the lead away hose, flushing gun, water
supply hose and air supply hose. Remove the thermo-
stat housing (Refer to 7 - COOLING/ENGINE/EN-
GINE COOLANT THERMOSTAT - REMOVAL).
Install the thermostat and housing with a replace-
ment gasket (Refer to 7 - COOLING/ENGINE/EN-
GINE COOLANT THERMOSTAT -
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COOLING (Continued)

INSTALLATION). Connect the radiator hoses. Refill
the cooling system with the correct antifreeze/water
mixture (Refer to 7 - COOLING - STANDARD PRO-

CEDURE).

SPECIFICATIONS

TORQUE
DESCRIPTION N-m | Ft In.
Lbs. Lbs.
Automatic Belt Tensioner to 41 30 -
Mounting Bracket - 2.4L
Bolt, Automatic Belt Tensioner 61 45 -
Pulley - 2.4L
Bolt, Block Heater - 2.4L 2 - 17
Bolts, Condenser to Radiator
Bolts, Coolant Overflow Bottle | 8.5 - 75
to Plenum - 2.4L only
Electric Fan to Fan Shroud 5.5 50
bolts
Bolts, 3.7LFan Blade Assy. to 23 - 210
Viscous Drive
Bolts, Fan Shroud to Radiator 8 - 70
Mounting
Bolts, Radiator Upper Isolator 9.5 - 85
to Crossmember
Bolts, Thermostat Housing - 28 - 250
2.4L
Bolts, Water Pump
2.4L 12 - 105
4.0l 23 - 200

SPECIAL TOOLS
COOLING

Pliers 6094

L
2

Adapter Pins 8346

T

Spanner Wrench 6958 with 8346 adapter pins

Coolant Refractometer 8286
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ACCESSORY DRIVE

SPECIFICATIONS
BELT TENSION

Belt tension can not be adjusted. Refer to the fol-
lowing Belt Tension chart for specifications.

DESCRIPTION N-m Lbs. ft.
New Serpentine Belt* 800-900 180-200
Used Serpentine Belt 623-712 140-160

* Belt is considered new if it has been used 15
minutes or less.

BELT TENSIONERS
DESCRIPTION

The automatic belt tensioner (Fig. 1) is a spring
loaded arm and pulley assembly. The tensioner
assembly is designed to apply constant pressure on
the accessory drive belt to maintain proper belt ten-
sion. There are three marks on the tensioner body,
these marks are there to indicate belt wear and belt
tension.

page
INSTALLATION ... 16
DRIVE BELTS - 2.4L

DIAGNOSIS AND TESTING - ACCESSORY

DRIVE BELT . ... .. 16
REMOVAL

REMOVAL .. ... .. 19

REMOVAL . ... ... 19
INSTALLATION

INSTALLATION ... 19

INSTALLATION ... 21

NOTE: On 4.0L engines, the tensioner arm has
three marks. Upon installation of a new belt, the
double line marks close to each other should be

very close to the mark on the base. The belt should

be replaced if the single line mark lines up with the

mark on the base.

80bc4d20

Fig. 1 Accessory Drive Belt Wear Indicator - 4.0L
Engine
1 - INDICATOR MARK

2 - MINIMUM TENSION MARK
3 - MAXIMUM TENSION MARK
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BELT TENSIONERS (Continued)
REMOVAL

REMOVAL - 2.4L ENGINE

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these sche-
matics and the Belt Routing Label, use the sche-
matics on Belt Routing Label. This label is located
in the engine compartment.

CAUTION: DO NOT LET TENSIONER ARM SNAP
BACK TO THE FREEARM POSITION, SEVERE DAM-
AGE MAY OCCUR TO THE TENSIONER.

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic (spring load) belt ten-
sioner.

(1) Disconnect negative battery cable from battery.

(2) Rotate belt tensioner until it contacts its stop.
Remove belt, then slowly rotate the tensioner into
the freearm position.

REMOVAL

On 4.0L engines, the tensioner arm has three
marks. Upon installation of a new belt, the dou-
ble line marks close to each other should be
very close to the mark on the base. The belt
should be replaced if the single line mark lines
up with the mark on the base.

If the above specification cannot be met, check for:

e The wrong belt being installed (incorrect length/
width)

e Worn bearings on an engine accessory (A/C com-
pressor, power steering pump, water pump, idler pul-
ley or generator)

e A pulley on an engine accessory being loose

e Misalignment of an engine accessory

e Belt incorrectly routed.

NOTE: A used belt should be replaced if tensioner
indexing arrow has moved to the minimum travel
indicator. Tensioner travel stops at this point.

(1) Remove accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

(2) Remove tensioner assembly from mounting
bracket (Fig. 2).

WARNING: BECAUSE OF HIGH SPRING TENSION,
DO NOT ATTEMPT TO DISASSEMBLE AUTOMATIC
TENSIONER. UNIT IS SERVICED AS AN ASSEMBLY.

=Y

80ba7813

Fig. 2 Automatic Belt Tensioner - 4.0L Engine

1 - IDLER PULLEY TIGHTEN TO 47 N-m (35 FT. LBS.)
2 - AUTOMATIC BELT TENSIONER
3 - GENERATOR MOUNTING BRACKET

INSTALLATION
INSTALLATION - 2.4L ENGINE

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these sche-
matics and the Belt Routing Label, use the sche-
matics on Belt Routing Label. This label is located
in the engine compartment.

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic (spring load) belt tensioner.
(1) Check condition of all pulleys.

CAUTION: When installing the serpentine accessory
drive belt, the belt MUST be routed correctly. If not,
the engine may overheat due to the water pump
rotating in the wrong direction.

(2) Install new belt (Fig. 3) or (Fig. 4). Route the
belt around all pulleys except the idler pulley. Rotate
the tensioner arm until it contacts its stop position.
Route the belt around the idler and slowly let the
tensioner rotate into the belt. Make sure the belt is
seated onto all pulleys.

(3) With the drive belt installed, inspect the belt
wear indicator. On 2.4L Engines the gap between the
tang and the housing stop (measurement A) must not
exceed 24 mm (.94 inches).
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BELT TENSIONERS (Continued)

80e5087¢

Fig. 3 Belt Routing 2.4L With A/C

1 - IDLER PULLEY

2 - GENERATOR PULLEY

3 - IDLER PULLEY

4 - POWER STEERING PUMP PULLEY
5 -CRANKSHAFT PULLEY

6 - TENSIONER

7 - AIC COMPRESSOR PULLEY

8 - ACCESSORY DRIVE BELT

INSTALLATION

(1) Install tensioner assembly to mounting
bracket, align the two dowels on the tensioner with
the mounting bracket and hand start the bolt.
Tighten bolt to 28 N-m (250 in. Ibs.).

(2) Install accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL-
LATION).

(3) Check belt indexing marks.

DRIVE BELTS - 2.4L

DIAGNOSIS AND TESTING - ACCESSORY
DRIVE BELT

VISUAL DIAGNOSIS

When diagnosing serpentine accessory drive belts,
small cracks that run across the ribbed surface of the
belt from rib to rib (Fig. 5), are considered normal.
These are not a reason to replace the belt. However,
cracks running along a rib (not across) are not nor-
mal. Any belt with cracks running along a rib must
be replaced (Fig. 5). Also replace the belt if it has
excessive wear, frayed cords or severe glazing.

80e5087a
Fig. 4 Belt Routing 2.4L Without A/C

1 - IDLER PULLEY

2 - GENERATOR PULLEY

3 - IDLER PULLEY

4 - POWER STEERING PUMP PULLEY
5 -CRANKSHAFT PULLEY

6 - TENSIONER

7 - NON A/C IDLER PULLEY

8 - ACCESSORY DRIVE BELT

Refer to the ACCESSORY DRIVE BELT DIAGNO-
SIS CHART for further belt diagnosis.

@ J9007-44

Fig. 5 Belt Wear Patterns

1 - NORMAL CRACKS BELT OK
2 - NOT NORMAL CRACKS REPLACE BELT
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DRIVE BELTS - 2.4L (Continued)

NOISE DIAGNOSIS

Noises generated by the accessory drive belt are
most noticeable at idle. Before replacing a belt to

resolve a noise condition, inspect all of the accessory

play.

drive pulleys for alignment, glazing, or excessive end

ACCESSORY DRIVE BELT DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSES

CORRECTION

RIB CHUNKING (One or more ribs
has separated from belt body)

1. Foreign objects imbedded in
pulley grooves.

2. Installation damage

1. Remove foreign objects from
pulley grooves. Replace belt.

2. Replace belt

RIB OR BELT WEAR

1. Pulley misaligned

2. Abrasive environment

3. Rusted pulley(s)

4. Sharp or jagged pulley groove
tips

5. Belt rubber deteriorated

1. Align pulley(s)

2. Clean pulley(s). Replace belt if
necessary
3. Clean rust from pulley(s)

4. Replace pulley. Inspect belt.

5. Replace belt

BELT SLIPS

1. Belt slipping because of
insufficient tension

2. Belt or pulley exposed to
substance that has reduced friction
(belt dressing, oil, ethylene glycol)

3. Driven component bearing failure
(seizure)

4. Belt glazed or hardened from
heat and excessive slippage

1. Adjust tension (2.5L)

2. Replace belt and clean pulleys

3. Replace faulty component or
bearing

4. Replace belt.

LONGITUDAL BELT CRACKING

1. Belt has mistracked from pulley
groove

2. Pulley groove tip has worn away
rubber to tensile member

1. Replace belt

2. Replace belt

"GROOVE JUMPING”
(Belt does not maintain correct
position on pulley)

1. Belt tension either too low or too
high

2. Pulley(s) not within design
tolerance

3. Foreign object(s) in grooves

4. Pulley misalignment
5. Belt cordline is broken

1. Adjust belt tension (2.5L)

2. Replace pulley(s)

3. Remove foreign objects from
grooves

4. Align component
5. Replace belt
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DRIVE BELTS - 2.4L (Continued)

CONDITION

POSSIBLE CAUSES

CORRECTION

BELT BROKEN
(Note: Identify and correct problem
before new belt is installed)

1. Excessive tension

2. Tensile member damaged during
belt installation

3. Severe misalignment
4. Bracket, pulley, or bearing failure

1. Replace belt and adjust tension
to specification

2. Replace belt

3. Align pulley(s)

4. Replace defective component
and belt

NOISE (Objectionable squeal,
squeak, or rumble is heard or felt
while drive belt is in operation)

1. Belt slippage

. Bearing noise
. Belt misalignment
. Belt to pulley mismatch

. Driven component induced
vibration

a b~ WwN

6. System resonant frequency
induced vibration

1. Adjust belt tension (2.5L)

2. Locate and repair
3. Align belt/pulley(s)
4. Install correct belt

5. Locate defective driven
component and repair

6. Vary belt tension within
specifications.

TENSION SHEETING FABRIC
FAILURE

(Woven fabric on outside,
circumference of belt has cracked or
separated from body of belt)

1. Tension sheeting contacting
stationary object

2. Excessive heat causing woven
fabric to age

3. Tension sheeting splice has
fractured

1. Correct rubbing condition

2. Replace belt

3. Replace belt

CORD EDGE FAILURE
(Tensile member exposed at edges
of belt or separated from belt body)

1. Excessive tension
2. Belt contacting stationary object
3. Pulley(s) out of tolerance

4. Insufficient adhesion between
tensile member and rubber matrix

1. Adjust belt tension (2.5L)
2. Replace belt
3. Replace pulley

4. Replace belt and adjust tension
to specifications
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DRIVE BELTS - 2.4L (Continued)
REMOVAL

REMOVAL

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these sche-
matics and the Belt Routing Label, use the sche-
matics on Belt Routing Label. This label is located
in the engine compartment.

CAUTION: DO NOT LET TENSIONER ARM SNAP
BACK TO THE FREEARM POSITION, SEVERE DAM-
AGE MAY OCCUR TO THE TENSIONER.

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic (spring load) belt ten-
sioner.

(1) Disconnect negative battery cable from battery.

(2) Rotate belt tensioner until it contacts its stop.
Remove belt, then slowly rotate the tensioner into
the freearm position.

REMOVAL

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these sche-
matics and the Belt Routing Label, use the sche-
matics on Belt Routing Label. This label is located
in the engine compartment.

CAUTION: DO NOT LET TENSIONER ARM SNAP
BACK TO THE FREEARM POSITION, SEVERE DAM-
AGE MAY OCCUR TO THE TENSIONER.

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic ( spring load ) belt ten-
sioner.

(1) Disconnect negative battery cable from battery.

(2) Rotate belt tensioner until it contacts its stop.
Remove belt, then slowly rotate the tensioner into
the freearm position. (Fig. 6) or (Fig. 7).

INSTALLATION
INSTALLATION

NOTE: The belt routing schematics are published
from the latest information available at the time of
publication. If anything differs between these sche-
matics and the Belt Routing Label, use the sche-
matics on Belt Routing Label. This label is located
in the engine compartment.

OO WNE

. . 80bfe0f5
Fig. 6 4.0L - Without A/C

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY
- WATER PUMP PULLEY

- CRANKSHAFT PULLEY

- TENSIONER PULLEY

~NOoO O~ WN PR

80bfe0f4

Fig. 7 4.0L Engines - With A/C

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY

- AIR CONDITIONING COMPRESSOR PULLEY
- CRANKSHAFT PULLEY

- WATER PUMP PULLEY

- TENSIONER PULLEY
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DRIVE BELTS - 2.4L (Continued)

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic (spring load) belt ten-
sioner.

(1) Check condition of all pulleys.

CAUTION: When installing the serpentine accessory
drive belt, the belt MUST be routed correctly. If not,
the engine may overheat due to the water pump
rotating in the wrong direction.

(2) Install new belt (Fig. 8) or (Fig. 9). Route the
belt around all pulleys except the idler pulley. Rotate
the tensioner arm until it contacts its stop position.
Route the belt around the idler and slowly let the
tensioner rotate into the belt. Make sure the belt is
seated onto all pulleys.

80e5087¢

Fig. 8 Belt Routing 2.4L With A/C

- IDLER PULLEY

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY
-CRANKSHAFT PULLEY

- TENSIONER

- A/IC COMPRESSOR PULLEY

- ACCESSORY DRIVE BELT

O~NO U WNBE

80e5087a

Fig. 9 Belt Routing 2.4L Without A/C

- IDLER PULLEY

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY
-CRANKSHAFT PULLEY

- TENSIONER

- NON A/C IDLER PULLEY

- ACCESSORY DRIVE BELT

O~NO U WN B

(3) With the drive belt installed, inspect the belt
wear indicator. On 2.4L Engines the gap between the
tang and the housing stop (measurement A) must not
exceed 24 mm (.94 inches).
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DRIVE BELTS - 2.4L (Continued)
INSTALLATION

Belt tension is not adjustable. Belt adjustment is
maintained by an automatic ( spring load ) belt ten-
sioner.

(1) Check condition of all pulleys.

CAUTION: When installing the serpentine accessory
drive belt, the belt MUST be routed correctly. If not,
the engine may overheat due to the water pump
rotating in the wrong direction (Fig. 11) (Fig. 12).

(2) Install new belt (Fig. 12) or (Fig. 11). Route the
belt around all pulleys except the idler pulley. Rotate
the tensioner arm until it contacts its stop position.
Route the belt around the idler and slowly let the
tensioner rotate into the belt. Make sure the belt is
seated onto all pulleys.

(3) With the drive belt installed, inspect the belt
wear indicator (Fig. 10). On 4.0L Engines, the indi-
cator mark must be between the minimum and max-
imum marks. If the measurement exceedes this
specification replace the serpentine accessory drive
belt.

80bfe0f4

Fig. 10 4.0L Engines - With A/C

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY

- AIR CONDITIONING COMPRESSOR PULLEY
- CRANKSHAFT PULLEY

- WATER PUMP PULLEY

- TENSIONER PULLEY

~NOoO O~ WNE

OO wWNE

Fig. 11 4.0L - Without/A/C

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY
- WATER PUMP PULLEY

- CRANKSHAFT PULLEY

- TENSIONER PULLEY

7-21
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Fig. 12 4.0L Engines - With A/C

- GENERATOR PULLEY

- IDLER PULLEY

- POWER STEERING PUMP PULLEY

- AIR CONDITIONING COMPRESSOR PULLEY
- CRANKSHAFT PULLEY

- WATER PUMP PULLEY

- TENSIONER PULLEY

80bfe0f4
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COOLANT

DESCRIPTION
DESCRIPTION - HOAT COOLANT

WARNING: ANTIFREEZE IS AN ETHYLENE GLYCOL
BASE COOLANT AND IS HARMFUL IF SWAL-
LOWED OR INHALED. IF SWALLOWED, DRINK
TWO GLASSES OF WATER AND INDUCE VOMIT-
ING. IF INHALED, MOVE TO FRESH AIR AREA.
SEEK MEDICAL ATTENTION IMMEDIATELY. DO NOT
STORE IN OPEN OR UNMARKED CONTAINERS.
WASH SKIN AND CLOTHING THOROUGHLY AFTER
COMING IN CONTACT WITH ETHYLENE GLYCOL.
KEEP OUT OF REACH OF CHILDREN. DISPOSE OF
GLYCOL BASE COOLANT PROPERLY, CONTACT
YOUR DEALER OR GOVERNMENT AGENCY FOR
LOCATION OF COLLECTION CENTER IN YOUR
AREA. DO NOT OPEN A COOLING SYSTEM WHEN
THE ENGINE IS AT OPERATING TEMPERATURE OR
HOT UNDER PRESSURE, PERSONAL INJURY CAN
RESULT. AVOID RADIATOR COOLING FAN WHEN
ENGINE COMPARTMENT RELATED SERVICE IS
PERFORMED, PERSONAL INJURY CAN RESULT.

CAUTION: Use of Propylene Glycol based coolants
is not recommended, as they provide less freeze
protection and less corrosion protection.

The cooling system is designed around the coolant.
The coolant must accept heat from engine metal, in
the cylinder head area near the exhaust valves and
engine block. Then coolant carries the heat to the
radiator where the tube/fin radiator can transfer the
heat to the air.

The use of aluminum cylinder blocks, cylinder
heads, and water pumps requires special corrosion
protection. Mopar® Antifreeze/Coolant, 5
Year/100,000 Mile Formula (MS-9769), or the equiva-
lent ethylene glycol base coolant with organic corro-
sion inhibitors (called HOAT, for Hybrid Organic
Additive Technology) is recommended. This coolant
offers the best engine cooling without corrosion when
mixed with 50% Ethylene Glycol and 50% distilled
water to obtain a freeze point of -37°C (-35°F). If it
loses color or becomes contaminated, drain, flush,
and replace with fresh properly mixed coolant solu-
tion.

CAUTION: Mopar ® Antifreeze/Coolant, 5
Year/100,000 Mile Formula (MS-9769) may not be
mixed with any other type of antifreeze. Mixing of
coolants other than specified (non-HOAT or other
HOAT), may result in engine damage that may not

be covered under the new vehicle warranty, and
decreased corrosion protection.

COOLANT PERFORMANCE

The required ethylene-glycol (antifreeze) and water
mixture depends upon climate and vehicle operating
conditions. The coolant performance of various mix-
tures follows:

Pure Water-Water can absorb more heat than a
mixture of water and ethylene-glycol. This is for pur-
pose of heat transfer only. Water also freezes at a
higher temperature and allows corrosion.

100 percent Ethylene-Glycol-The corrosion
inhibiting additives in ethylene-glycol need the pres-
ence of water to dissolve. Without water, additives
form deposits in system. These act as insulation
causing temperature to rise to as high as 149°C
(300°F). This temperature is hot enough to melt plas-
tic and soften solder. The increased temperature can
result in engine detonation. In addition, 100 percent
ethylene-glycol freezes at -22°C (-8°F).

50/50 Ethylene-Glycol and Water-Is the recom-
mended mixture, it provides protection against freez-
ing to -37°C (-34°F). The antifreeze concentration
must always be a minimum of 44 percent, year-
round in all climates. If percentage is lower, engine
parts may be eroded by cavitation. Maximum protec-
tion against freezing is provided with a 68 percent
antifreeze concentration, which prevents freezing
down to -67.7°C (-90°F). A higher percentage will
freeze at a warmer temperature. Also, a higher per-
centage of antifreeze can cause the engine to over-
heat because specific heat of antifreeze is lower than
that of water.

CAUTION: Richer antifreeze mixtures cannot be
measured with normal field equipment and can
cause problems associated with 100 percent ethyl-
ene-glycol.

COOLANT SELECTION AND ADDITIVES

The use of aluminum cylinder blocks, cylinder
heads and water pumps requires special corrosion
protection. Only Mopar® Antifreeze/Coolant, 5
Year/100,000 Mile Formula (glycol base coolant with
corrosion inhibitors called HOAT, for Hybrid Organic
Additive Technology) is recommended. This coolant
offers the best engine cooling without corrosion when
mixed with 50% distilled water to obtain to obtain a
freeze point of -37°C (-35°F). If it loses color or
becomes contaminated, drain, flush, and replace with
fresh properly mixed coolant solution.

CAUTION: Do not use coolant additives that are
claimed to improve engine cooling.
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DESCRIPTION - ENGINE COOLANT

ETHYLENE-GLYCOL MIXTURES

CAUTION: Richer antifreeze mixtures cannot be
measured with normal field equipment and can
cause problems associated with 100 percent ethyl-
ene-glycol.

The required ethylene-glycol (antifreeze) and water
mixture depends upon the climate and vehicle oper-
ating conditions. The recommended mixture of 50/50
ethylene-glycol and water will provide protection
against freezing to -37 deg. C (-35 deg. F). The anti-
freeze concentration must always be a minimum of
44 percent, year-round in all climates. If percentage
is lower than 44 percent, engine parts may be
eroded by cavitation, and cooling system com-
ponents may be severely damaged by corrosion.
Maximum protection against freezing is provided
with a 68 percent antifreeze concentration, which
prevents freezing down to -67.7 deg. C (-90 deg. F). A
higher percentage will freeze at a warmer tempera-
ture. Also, a higher percentage of antifreeze can
cause the engine to overheat because the specific
heat of antifreeze is lower than that of water.

Use of 100 percent ethylene-glycol will cause for-
mation of additive deposits in the system, as the cor-
rosion inhibitive additives in ethylene-glycol require
the presence of water to dissolve. The deposits act as
insulation, causing temperatures to rise to as high as
149 deg. C (300) deg. F). This temperature is hot
enough to melt plastic and soften solder. The
increased temperature can result in engine detona-
tion. In addition, 100 percent ethylene-glycol freezes
at 22 deg. C (-8 deg. F).

PROPYLENE-GLYCOL MIXTURES

It's overall effective temperature range is smaller
than that of ethylene-glycol. The freeze point of 50/50
propylene-glycol and water is -32 deg. C (-26 deg. F).
5 deg. C higher than ethylene-glycol's freeze point.
The boiling point (protection against summer boil-
over) of propylene-glycol is 125 deg. C (257 deg. F )
at 96.5 kPa (14 psi), compared to 128 deg. C (263
deg. F) for ethylene-glycol. Use of propylene-glycol
can result in boil-over or freeze-up on a cooling sys-
tem designed for ethylene-glycol. Propylene glycol
also has poorer heat transfer characteristics than
ethylene glycol. This can increase cylinder head tem-
peratures under certain conditions.

Propylene-glycol/ethylene-glycol Mixtures  can
cause the destabilization of various corrosion inhibi-
tors, causing damage to the various cooling system
components. Also, once ethylene-glycol and propy-
lene-glycol based coolants are mixed in the vehicle,

conventional methods of determining freeze point will
not be accurate. Both the refractive index and spe-
cific gravity differ between ethylene glycol and propy-
lene glycol.

OPERATION

Coolant flows through the engine block absorbing
the heat from the engine, then flows to the radiator
where the cooling fins in the radiator transfers the
heat from the coolant to the atmosphere. During cold
weather the ethylene-glycol coolant prevents water
present in the cooling system from freezing within
temperatures indicated by mixture ratio of coolant to
water.

COOLANT RECOVERY
CONTAINER

DESCRIPTION

The coolant reserve/overflow system consists of a
radiator mounted pressurized cap, a plastic coolant
recovery bottle (Fig. 1), a tube (hose) connecting the
radiator and recovery bottle, and an overflow tube on
the side of the bottle.

The reservoir bottle also has an anti-slosh insert
located within the bottle, this insert will aid in
reducing coolant loss from splash and spillage.

80abd2b8

Fig. 1 Coolant Recovery Bottle

1 - RADIATOR PRESSURE CAP
2 - HOSE
3 - COOLANT RECOVERY BOTTLE
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COOLANT RECOVERY CONTAINER (Continued)

OPERATION

The system works along with the radiator pressure
cap. This is done by using thermal expansion and
contraction of the coolant to keep the coolant free of
trapped air. It provides:

e A volume for coolant expansion and contraction.

e A convenient and safe method for checking/ad-
justing coolant level at atmospheric pressure. This is
done without removing the radiator pressure cap.

e Some reserve coolant to the radiator to cover
minor leaks and evaporation or boiling losses.

As the engine cools, a vacuum is formed in the
cooling system of both the radiator and engine. Cool-
ant will then be drawn from the coolant tank and
returned to a proper level in the radiator.

REMOVAL

(1) Disconnect the hose from radiator filler neck.
(2) Remove coolant recovery bottle (Fig. 2).

80abd2b8

Fig. 2 Coolant Reserve/Overflow Bottle

1 - RADIATOR PRESSURE CAP
2 - HOSE
3 - COOLANT RECOVERY BOTTLE

INSTALLATION

(1) Position the tabs on the overflow bottle into the
slots on the fan shroud.

(2) Reconnect the overflow hose onto the radiator
filler neck.

(3) Fill resrevoir/overflow bottle.

ENGINE BLOCK HEATER
DESCRIPTION

WARNING: DO NOT OPERATE ENGINE UNLESS
BLOCK HEATER CORD HAS BEEN DISCONNECTED
FROM POWER SOURCE AND SECURED IN PLACE.

An optional engine block heater (Fig. 3) is avail-
able for all models. The heater is equipped with a
power cord. The cord is attached to an engine com-
partment component with tie-straps. The heater

warms the engine providing easier engine starting
and faster warm-up in low temperatures. The heater
is mounted in a core hole of the engine cylinder block
(in place of a freeze plug) with the heating element
immersed in engine coolant.

80b897¢6

Fig. 3 Block Heater - Typical
1 - ENGINE BLOCK HEATER

OPERATION

Connecting the power cord to a grounded 110-120
volt AC electrical outlet with a grounded, three-wire
extension cord, supplies the electricity required to
heat the element thus heating the engine coolant.
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ENGINE BLOCK HEATER (Continued)
REMOVAL

REMOVAL - 4.0L

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR
DRAINCOCK WITH THE SYSTEM HOT AND PRES-
SURIZED. SERIOUS BURNS FROM THE COOLANT
CAN OCCUR.

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

(1) Drain coolant (Refer to 7 - COOLING - STAN-
DARD PROCEDURE).

(2) Unplug power cord from block heater.

(3) Loosen screw in center of block heater (Fig. 4).

(4) Remove block heater from cylinder block.

FWD

80a38335

Fig. 4 Block Heater and Cord - 4.0L Engine

1 - POWER CORD
2 - BLOCK HEATER
3 - TIE-STRAPS

REMOVAL - 2.4L

(1) Drain cooling system (Refer to 7 - COOLING/
ENGINE - STANDARD PROCEDURE).

(2) Raise vehicle on hoist.

(3) Detach power cord plug from heater.

(4) Loosen screw in center of heater.
heater assembly.

Remove

INSTALLATION
INSTALLATION 4.0L

(1) Thoroughly clean the engine core hole and the
block heater seat.

(2) Insert block heater assembly into core hole
with element loop pointing Up (Fig. 4).

(8) Seat block heater flush against block face.
Tighten mounting screw to 4 N-m (31 in. Ibs.) torque.

(4) Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE), and inspect for leaks
(Refer to 7 - COOLING - DIAGNOSIS AND TEST-
ING).

(5) Plug power cord into block heater. Route cord
away from moving parts, linkages and exhaust sys-
tem components. Secure cord in place with tie-straps.

INSTALLATION - 2.4L
(1) Thoroughly clean core hole and heater seat.
(2) Insert heater assembly (Fig. 5) with element
loop positioned upward .

80e5382¢

Fig. 5 ENGINE BLOCK HEATER 2.4L

1 - CORE HOLE
2 - BLOCK HEATER
3 - POWER CORD

(3) With heater seated, tighten center screw

securely to assure a positive seal.

CAUTION: To prevent damage, the power cord must
be secured in it's retaining clips, and not positioned
so it could contact linkages or exhaust manifold.

(4) Connect power cord to heater.

(5) Lower vehicle.

(6) Fill cooling system (Refer to 7 - COOLING/EN-
GINE - STANDARD PROCEDURE).
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ENGINE COOLANT
TEMPERATURE SENSOR

DESCRIPTION

The Engine Coolant Temperature (ECT) sensor is
used to sense engine coolant temperature. The sensor
protrudes into an engine water jacket.

The ECT sensor is a two-wire Negative Thermal
Coefficient (NTC) sensor. Meaning, as engine coolant
temperature increases, resistance (voltage) in the
sensor decreases. As temperature decreases, resis-
tance (voltage) in the sensor increases.

OPERATION

At key-on, the Powertrain Control Module (PCM)
sends out a regulated 5 volt signal to the ECT sensor.
The PCM then monitors the signal as it passes
through the ECT sensor to the sensor ground (sensor
return).

When the engine is cold, the PCM will operate in
Open Loop cycle. It will demand slightly richer air-
fuel mixtures and higher idle speeds. This is done
until normal operating temperatures are reached.

The PCM uses inputs from the ECT sensor for the
following calculations:

e For engine coolant temperature gauge operation
through CCD or PCI (J1850) communications

¢ Injector pulse-width

e Spark-advance curves
e ASD relay shut-down times
¢ Idle Air Control (IAC) motor key-on steps
e Pulse-width prime-shot during cranking
e 02 sensor closed loop times
e Purge solenoid on/off times
e EGR solenoid on/off times (if equipped)

e Leak Detection Pump operation (if equipped)
e Radiator fan relay on/off times (if equipped)
e Target idle speed

REMOVAL

WARNING: HOT, PRESSURIZED COOLANT CAN
CAUSE INJURY BY SCALDING. COOLING SYSTEM
MUST BE PARTIALLY DRAINED BEFORE REMOV-
ING ECT (ENGINE COOLANT TEMPERATURE) SEN-
SOR.

(1) Partially drain cooling system until coolant
level is below cylinder head. (Refer to 7 - COOLING -
STANDARD PROCEDURE).

(2) Disconnect ECT (Engine Coolant Temperature)
sensor wire connector (Fig. 6) or (Fig. 7).

(3) Remove sensor from engine.

>
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80c9b73b

Fig. 6 ECT SENSOR LOCATION- 2.4L

1 - UPPER TIMING BELT COVER
2 - ELECTRICAL CONNECTOR (ECT)
3 - MOUNTING BOLTS (3)
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Fig. 7 ECT SENSOR LOCATION - 4.0L

1 - THERMOSTAT HOUSING
2 - ENGINE COOLANT TEMPERATURE SENSOR
3 - ELECTRICAL CONNECTOR

INSTALLATION

(1) Apply sealant to sensor threads (new replace-
ment sensors will have sealant already applied).

(2) Install coolant temperature sensor into thermo-
stat housing. Tighten to 11 N-m (8 ft. Ibs.) torque.

(3) Connect wire connector.

(4) Fill cooling system. (Refer to 7 - COOLING -
STANDARD PROCEDURE).
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ENGINE COOLANT
THERMOSTAT

DESCRIPTION

CAUTION: Do not operate an engine without a ther-
mostat, except for servicing or testing.

The thermostat (Fig. 8) on all gas powered engines
is located beneath the thermostat housing at the
front of the intake manifold.

The thermostat is a wax pellet driven, reverse pop-
pet choke type.

Coolant leakage into the pellet container will cause
the thermostat to fail in the open position. Thermo-
stats very rarely stick. Do not attempt to free a ther-
mostat with a prying device.

The same thermostat is used for winter and sum-
mer seasons. An engine should not be operated with-
out a thermostat, except for servicing or testing.
Operating without a thermostat causes longer engine
warmup time, unreliable warmup performance,
increased exhaust emissions and crankcase condensa-
tion that can result in sludge formation.

@ J9307-13

Fig. 8 Thermostat—Typical

- LONG BOLT

- GASKET

- THERMOSTAT

- THERMOSTAT HOUSING
- SHORT BOLT

O wWNPEF

OPERATION

The wax pellet is located in a sealed container at
the spring end of the thermostat. When heated, the
pellet expands, overcoming closing spring tension
and water pump pressure to force the valve to open.

REMOVAL
REMOVAL

WARNING: DO NOT LOOSEN THE RADIATOR
DRAINCOCK WITH THE SYSTEM HOT AND PRES-
SURIZED. SERIOUS BURNS FROM THE COOLANT
CAN OCCUR.

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

(1) Drain the coolant from the radiator until the
level is below the thermostat housing (Refer to 7 -
COOLING - STANDARD PROCEDURE).

WARNING: CONSTANT TENSION HOSE CLAMPS
ARE USED ON MOST COOLING SYSTEM HOSES.
WHEN REMOVING OR INSTALLING, USE ONLY
TOOLS DESIGNED FOR SERVICING THIS TYPE OF
CLAMP, SUCH AS SPECIAL CLAMP TOOL NUMBER
6094. ALWAYS WEAR SAFETY GLASSES WHEN
SERVICING CONSTANT TENSION CLAMPS.

CAUTION: A number or letter is stamped into the
tongue of constant tension clamps (Fig. 32). If
replacement is necessary, use only an original
equipment clamp with matching number or letter.

(2) Remove radiator upper hose and heater hose at
thermostat housing.

(3) Disconnect wiring connector at engine coolant
temperature sensor.

(4) Remove thermostat housing mounting bolts,
thermostat housing, gasket and thermostat (Fig. 9).
Discard old gasket.

(5) Clean the gasket mating surfaces.
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ENGINE COOLANT THERMOSTAT (Continued)

J9307-13

Fig. 9 Thermostat Removal/Installation

- LONG BOLT

- GASKET

- THERMOSTAT

- THERMOSTAT HOUSING
- SHORT BOLT

REMOVAL

(1) Drain cooling system below thermostat housing
level.

(2) Disconnect engine coolant temperature sensor.

(3) Disconnect heater supply hose.

(4) Remove housing attaching bolts (Fig. 10).

(5) Remove housing, gasket and thermostat (Fig.
10).

abhwNE

INSTALLATION
INSTALLATION

(1) 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.

(2) Observe the recess groove in the engine cylin-
der head (Fig. 11).

(3) Position thermostat into this groove with arrow
and air bleed hole on outer flange pointing up.

(4) Install replacement gasket and thermostat
housing.

CAUTION: Tightening the thermostat housing
unevenly or with the thermostat out of its recess
may result in a cracked housing.

80catded

Fig. 10 Thermostat and Coolant Outlet Connector

1 - TIMING BELT COVER
2 - OUTLET CONNECTOR
3 - THERMOSTAT

4 - HOUSING

(5) Tighten the housing bolts to 20 N-m (15 ft. Ibs.)
torque.

(6) Install hoses to thermostat housing.

(7) Install electrical connector to coolant tempera-
ture sensor.

(8) Be sure that the radiator draincock is tightly
closed. Fill the cooling system (Refer to 7 - COOLING
- STANDARD PROCEDURE).

(9) Start and warm the engine. Check for leaks.

INSTALLATION

(1) Clean all gasket sealing surfaces.

(2) Place a new gasket (dipped in clean water) on
the coolant outlet connector surface. Position thermo-
stat with air bleed at 12 o'clock position in thermo-
stat housing (Fig. 12).

(3) Position the coolant outlet connector and gas-
ket over the thermostat, making sure thermostat is
seated in the thermostat housing.

(4) Position outlet connector to thermostat housing
and install bolts. Tighten bolts to 28 N-m (20 ft. Ibs.).

(5) Install radiator hose to coolant outlet housing.

(6) Connect engine coolant temperature sensor.
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ENGINE COOLANT THERMOSTAT (Continued)
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@ 19307-25

Fig. 11 Thermostat Recess
1 - GROOVE

80c4fdes

Fig. 12 Thermostat Position

1 - LOCATOR NOTCH
2 - AIR BLEED

(7) Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE).

FAN DRIVE VISCOUS CLUTCH
DESCRIPTION

CAUTION: Engines equipped with serpentine drive
belts have reverse rotating fans and viscous fan
drives. They are marked with the word REVERSE to
designate their usage. Installation of the wrong fan
or viscous fan drive can result in engine overheat-

ing.

The thermal viscous fan drive (Fig. 13) and (Fig.
14) is a silicone-fluid-filled coupling used to connect
the fan blades to the water pump shaft. The coupling
allows the fan to be driven in a normal manner. This
is done at low engine speeds while limiting the top
speed of the fan to a predetermined maximum level
at higher engine speeds.

® ® O

J9307-7

Fig. 13 Water Pump Mounted Fan Drive - 2.5L
Engine

- THERMAL VISCOUS FAN DRIVE

- (4) FAN BLADE-TO-VISCOUS DRIVE BOLTS
- (4) FAN HUB-TO-PUMP PULLEY STUDS

- WATER PUMP

- WATER PUMP PULLEY

- FAN BLADE

- (4) FAN HUB-TO-PUMP PULLEY NUTS
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FAN DRIVE VISCOUS CLUTCH (Continued)

80bfe0cB

Fig. 14 Water Pump Mounted Fan Drive - 4.0L
Engine

1 - FAN AND FAN DRIVE
2 - WATER PUMP PULLEY

OPERATION

A thermostatic bimetallic spring coil is located on
the front face of the viscous fan drive unit (a typical
viscous unit is shown in (Fig. 15) (Fig. 16). This
spring coil reacts to the temperature of the radiator
discharge air. It engages the viscous fan drive for
higher fan speed if the air temperature from the
radiator rises above a certain point. Until additional
engine cooling is necessary, the fan will remain at a
reduced rpm regardless of engine speed.

Only when sufficient heat is present, will the vis-
cous fan drive engage. This is when the air flowing
through the radiator core causes a reaction to the
bimetallic coil. It then increases fan speed to provide
the necessary additional engine cooling.

Once the engine has cooled, the radiator discharge
temperature will drop. The bimetallic coil again
reacts and the fan speed is reduced to the previous
disengaged speed.

DIAGNOSIS AND TESTING
VISCOUS FAN DRIVE
NOISE

NOTE: It is normal for fan noise to be louder (roar-
ing) when:

e The under hood temperature is above the
engagement point for the viscous drive coupling. This

19507-37

Fig. 15 Viscous Fan Drive - 2.5L Engine

1 - VISCOUS FAN DRIVE
2 - MOUNTING HUB
3 - THERMOSTATIC SPRING

J9307-3!

Fig. 16 Viscous Fan Drive - 4.0L Engine

1 - VISCOUS FAN DRIVE
2 - THERMOSTATIC SPRING
3 - MOUNTING NUT TO WATER PUMP HUB

may occur when ambient (outside air temperature) is
very high.

e Engine loads and temperatures are high such as
when towing a trailer.

e Cool silicone fluid within the fan drive unit is
being redistributed back to its normal disengaged
(warm) position. This can occur during the first 15
seconds to one minute after engine start-up on a cold
engine.

LEAKS

Viscous fan drive operation is not affected by small
oil stains near the drive bearing. If leakage appears
excessive, replace the fan drive unit.

TESTING
If the fan assembly free-wheels without drag (the
fan blades will revolve more than five turns when
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FAN DRIVE VISCOUS CLUTCH (Continued)

spun by hand), replace the fan drive. This spin test
must be performed when the engine is cool.

For the following test, the cooling system must be
in good condition. It also will ensure against exces-
sively high coolant temperature.

WARNING: BE SURE THAT THERE IS ADEQUATE
FAN BLADE CLEARANCE BEFORE DRILLING.

(1) Drill a 3.18 mm (1/8 in.) diameter hole in the
top center of the fan shroud.

(2) Obtain a dial thermometer with an 8 inch stem
(or equivalent). It should have a range of -18° - 105°C
(-4°- 220° F). Insert thermometer through the hole in
the shroud. Be sure that there is adequate clearance
from the fan blades.

(3) Connect a tachometer and an engine ignition
timing light (timing light is to be used as a strobe
light).

(4) Block the air flow through the radiator. Secure
a sheet of plastic in front of the radiator (or air con-
ditioner condenser). Use tape at the top to secure the
plastic and be sure that the air flow is blocked.

(5) Be sure that the air conditioner (if equipped) is
turned off.

WARNING: USE EXTREME CAUTION WHEN THE
ENGINE IS OPERATING. DO NOT STAND IN A
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO
NOT WEAR LOOSE CLOTHING.

(6) Start the engine and operate at 2400 rpm.
Within ten minutes the air temperature (indicated on
the dial thermometer) should be up to 88° C (190° F).
Fan drive engagement should have started to occur
at between 74° - 85° C (165° - 185° F). Engagement
is distinguishable by a definite increase in fan flow
noise (roaring). The timing light also will indicate an
increase in the speed of the fan.

(7) When the air temperature reaches 88° C (190°
F), remove the plastic sheet. Fan drive disengage-
ment should have started to occur at between 57° -
82° C (135° - 180° F). A definite decrease of fan flow
noise (roaring) should be noticed. If not, replace the
defective viscous fan drive unit.

CAUTION: Engines equipped with serpentine drive
belts have reverse rotating fans and viscous fan
drives. They are marked with the word REVERSE to
designate their usage. Installation of the wrong fan
or viscous fan drive can result in engine overheat-

ing.

CAUTION: If the viscous fan drive is replaced
because of mechanical damage, the cooling fan
blades should also be inspected. Inspect for fatigue

cracks, loose blades, or loose rivets that could
have resulted from excessive vibration. Replace fan
blade assembly if any of these conditions are
found. Also inspect water pump bearing and shaft
assembly for any related damage due to a viscous
fan drive malfunction.

REMOVAL

(1) The thermal viscous fan drive/fan blade assem-
bly is attached (threaded) to water pump hub shaft.
Remove fan blade/viscous fan drive assembly from
water pump by turning mounting nut counterclock-
wise as viewed from front. Threads on viscous fan
drive are RIGHT HAND. Using a suitable fan
wrench loosen the fan drive (Fig. 17).

(2) Remove accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

(3) Some models with certain engines may require
the removal of the fan shroud to remove the viscous
fan drive. The fan shroud and fan blade/viscous fan
drive should be removed from the vehicle as one
assembly.

(4) After removing fan blade/viscous fan drive
assembly, do not place thermal viscous fan drive in
horizontal position. If stored horizontally, silicone
fluid in viscous fan drive could drain into its bearing
assembly and contaminate lubricant.

80bfe0cB

Fig. 17 Fan and Fan Drive - 4.0L Engine

1 - FAN AND FAN DRIVE
2 - WATER PUMP PULLEY

INSTALLATION
(1) Assemble fan blade to viscous fan drive.
Tighten mounting bolts to 27 N-m (20 ft. Ibs.) torque.
(2) Thread the fan and fan drive onto the water

pump pulley.
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FAN DRIVE VISCOUS CLUTCH (Continued)

CAUTION: When installing a serpentine accessory
drive belt, the belt MUST be routed correctly. If not,
the engine may overheat due to the water pump
rotating in the wrong direction.

(3) Install accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL-
LATION).

RADIATOR
DESCRIPTION

CAUTION: Plastic tanks, while stronger than brass,
are subject to damage by impact, such as
wrenches, mishandling, etc.

A heavy duty down-flow aluminum/plastic radiator
is used (Fig. 18). The radiator consists of an alumi-
num core and plastic end tanks, which are fastened
to the core with clinch tabs and sealed with a high
temperature rubber gasket. On automatic transmis-
sion equipped vehicles, the lower tank contains a
concentric-tube transmission oil cooler.

If the plastic tank has been damaged, individual
parts are not available, and the radiator must be
replaced.

80bceab3

Fig. 18 Downflow Radiator - Typical

1 - DOWNFLOW RADIATOR
2 - INTEGRAL TRANSMISSION OIL COOLER (INTERNAL TO
RADIATOR)

OPERATION

As air passes through the radiator core, the heat
within the coolant is dissipated into the ambient air.

DIAGNOSIS AND TESTING - RADIATOR
COOLANT FLOW

The following procedure will determine if coolant is
flowing through the cooling system.

If engine is cold, idle engine until normal operating
temperature is reached. Then feel the upper radiator
hose. If hose is hot, the thermostat is open and water
is circulating through cooling system.

REMOVAL

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS OR LOOSEN THE RADIATOR
DRAINCOCK WITH THE SYSTEM HOT AND PRES-
SURIZED. SERIOUS BURNS FROM THE COOLANT
CAN OCCUR.

Do not waste reusable coolant. If the solution is
clean, drain the coolant into a clean container for
reuse.

WARNING: CONSTANT TENSION HOSE CLAMPS
ARE USED ON MOST COOLING SYSTEM HOSES.
WHEN REMOVING OR INSTALLING, USE ONLY
TOOLS DESIGNED FOR SERVICING THIS TYPE OF
CLAMP, SUCH AS SPECIAL CLAMP TOOL NUMBER
6094 (Fig. 19). ALWAYS WEAR SAFETY GLASSES
WHEN SERVICING CONSTANT TENSION CLAMPS.

CAUTION: A number or letter is stamped into the
tongue of constant tension clamps (Fig. 20). If
replacement is necessary, use only an original
equipment clamp with matching number or letter.

J9207-36

Fig. 19 Hose Clamp Tool - Typical

1 - HOSE CLAMP TOOL 6094
2 - HOSE CLAMP
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CAUTION: When removing the radiator or A/C con-
denser for any reason, note the location of all radi-
ator-to-body and radiator-to-A/C condenser rubber
air seals (Fig. 21). These are used at the top, bot-
tom and sides of the radiator and A/C condenser.
To prevent overheating, these seals must be
installed to their original positions.

(1) Disconnect negative battery cable at battery.

®

19407-39

Fig. 20 Clamp Number/Letter Location - Typical

1 - TYPICAL CONSTANT TENSION HOSE CLAMP
2 - CLAMP NUMBER/LETTER LOCATION
3 - TYPICAL HOSE

(2) Observe the previous WARNING. Remove the
radiator cap.

(3) Remove the condenser lower seal from the
lower core support (Fig. 22).

(4) Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE) drain coolant into a
clean container for reuse.

(5) Remove radiator upper and lower hose clamps.
Remove radiator hoses.

(6) Disconnect coolant reserve/overflow tank hose
from radiator.

(7) 2.4L ONLY - Remove the electric cooling fan
(Refer to 7 - COOLING/ENGINE/RADIATOR FAN -
REMOVAL).

(8) 4.0L ONLY - Remove the reservoir tank and
power steering reservoir and position out of the way.

(9) 4.0L ONLY - Remove the four fan shroud
mounting bolts (Fig. 23). Position the fan shroud
back over the fan blades.

(10) If equipped, disconnect and plug automatic
transmission fluid cooler lines.

80ba7898

Fig. 21 Air Seals - Typical

- AIR DAM

- RADIATOR

- AIR DAM

- A/IC CONDENSER
- AIR SEAL

abwN e

80bceabs

Fig. 22 Condenser Lower Seal

(11) Remove six radiator mounting bolts. Position
the front axle vent hose (Fig. 23) to the side.

(12) The lower part of radiator is equipped with
two alignment dowel pins (Fig. 24). They are located
on the bottom of radiator tank and fit into rubber
grommets. These rubber grommets are pressed into
the radiator lower crossmember.

(13) Lift radiator straight up and out of vehicle
taking care not to damage radiator fins.
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RADIATOR (Continued)

A WN P

80bed745

Fig. 23 Radiator - Remove/Install

- AIC CONDENSER SEALS

- FAN SHROUD (4.0L)

- FAN SHROUD (2.5L)

- TRANSMISSION OIL COOLER LINES RETAINER CLIPS

5 - COOLANT RECOVERY BOTTLE
6 - TRANSMISSION COOLER LINES (IF EQUIPPED)
7 - FRONT AXLE VENT HOSE

A WN
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Fig. 24 Radiator Alignment Dowels - Typical

- RADIATOR

- ALIGNMENT DOWEL

- RADIATOR LOWER ISOLATOR

- RADIATOR LOWER CROSSMEMBER

80c07222

(14) When removing radiator, note position of the
rubber seals located on the top and bottom of radia-
tor (on certain models only) (Fig. 23). To prevent pos-
sible overheating, these seals must be installed to
their original positions.

CLEANING

Clean radiator fins. With the engine cold, apply
cold water and compressed air to the back (engine
side) of the radiator to flush the radiator and/or A/C
condenser of debris.

INSPECTION

The radiator cooling fins should be checked for
damage or deterioration. Inspect cooling fins to make
sure they are not bent or crushed, these areas result
in reduced heat exchange causing the cooling system
to operate at higher temperatures. Inspect the plastic
end tanks for cracks, damage or leaks.

Inspect the radiator neck for damage or distortion.
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RADIATOR (Continued)
INSTALLATION

CAUTION: Before installing the radiator or A/C con-
denser, be sure the radiator-to-body and radiator-to-
A/C condenser rubber air seals are properly
fastened to their original positions. These are used
at the top, bottom and sides of the radiator and A/C
condenser. To prevent overheating, these seals
must be installed to their original positions.

(1) Guide the two radiator alignment dowels into
the rubber grommets located in lower radiator cross-
member. Install and tighten the six mounting bolts
(Fig. 23) to 8 N-m (72 in. Ibs.) torque.

(2) Close radiator draincock.

(3) 2.4L ONLY - Install the electric cooling fan
(Refer to 7 - COOLING/ENGINE/RADIATOR FAN -
INSTALLATION).

(4) Position fan shroud and power steering reser-
voir tank (if equipped). Install and tighten four
mounting bolts to 8 N-m (72 in. Ibs.) torque.

(5) If equipped, remove plugs and connect auto-
matic transmission fluid cooler lines and constant
tension clamps.

CAUTION: The tangs on the hose clamps must be
positioned straight down.

(6) Connect radiator hoses and install hose clamps.

(7) Position and install the condenser lower seal
(Fig. 22).

(8) Connect battery negative cable.

(9) Fill cooling system with correct coolant (Refer
to 7 - COOLING - STANDARD PROCEDURE).

(10) Connect coolant recovery bottle hose.

(11) Install radiator cap.

(12) Check and adjust automatic transmission
fluid level (if equipped).

(13) Start engine and check for leaks.

WATER PUMP - 2.4L
DESCRIPTION

The water pump has a cast aluminum body and
housing with a stamped steel impeller. The water
pump bolts directly to the block (Fig. 25). The cylin-
der block to water pump seal is provided by a rubber
O-ring. The water pump is driven by the engine tim-
ing belt.

OPERATION

The water pump is the heart of the cooling system.
The coolant is pumped through the engine block, cyl-
inder head, heater core, and radiator.

| 8041407

Fig. 25 Water Pump

1 - CYLINDER BLOCK
2 - WATER PUMP

DIAGNOSIS AND TESTING
WATER PUMP

A quick flow test to determine if the water pump is
working effectively is to check heater system for
proper operation. A defective pump will not provide
an adequate flow of heated coolant through the sys-
tem.

WARNING: DO NOT REMOVE THE COOLING SYS-
TEM PRESSURE CAP WITH THE SYSTEM HOT AND
UNDER PRESSURE BECAUSE SERIOUS BURNS
FROM COOLANT CAN OCCUR.

Another flow test to help determine water pump
operation is as follows:

(1) Remove cooling system pressure cap.

(2) Remove a small amount of coolant from the
system.

(3) Start the engine and warm up until thermostat
opens.

(4) With the thermostat open and coolant level low,
visually inspect for coolant flow. If flow is present,
the water pump is pumping coolant through the sys-
tem.
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WATER PUMP - 2.4L (Continued)

REMOVAL - 2.4L

(1) Drain cooling system (Refer to 7 - COOLING/
ENGINE - STANDARD PROCEDURE).

(2) Remove timing belt (Refer to 9 - ENGINE/
VALVE TIMING/TIMING BELT AND SPROCKETS -
REMOVAL).

(3) Remove camshaft sprockets and rear timing
belt cover (Refer to 9 - ENGINE/VALVE TIMING/
TIMING BELT AND SPROCKETS - REMOVAL).

(4) Remove screws attaching water pump to
engine. Remove pump (Fig. 26).

80c4f407

Fig. 26 Water Pump

1 - CYLINDER BLOCK
2 - WATER PUMP

INSTALLATION

INSTALLATION 2.4L

(1) Apply Mopar® Dielectric Grease to new O-ring
before installation (Fig. 27).

(2) Install O-ring gasket in water pump body
groove (Fig. 27).

CAUTION: Make sure O-ring gasket is properly
seated in water pump groove before tightening
screws. An improperly located O-ring may cause
damage to the O-ring, resulting in a coolant leak.

(3) Assemble pump body to block (Fig. 26) and
tighten screws to 12 N-m (105 in. Ibs.).

80cd3f31

Fig. 27 Water Pump Body

1 - IMPELLER
2 - WATER PUMP BODY
3 - O-RING LOCATING GROOVE

(4) Rotate pump by hand to check for freedom of
movement.

(5) Fill cooling system (Refer to 7 - COOLING/EN-
GINE - STANDARD PROCEDURE). Pressurize cool-
ing system to 103 Kpa (15 psi) with pressure tester
and check water pump shaft seal and O-ring for
leaks.

(6) Install rear timing belt cover and camshaft
sprockets (Refer to 9 - ENGINE/VALVE TIMING/
TIMING BELT AND SPROCKETS - INSTALLA-
TION).

(7) Install timing belt (Refer to 9 - ENGINE/
VALVE TIMING/TIMING BELT AND SPROCKETS -
INSTALLATION).

WATER PUMP - 4.0L
DESCRIPTION

CAUTION: The 4.0L 6-cylinder engines is equipped
with a reverse (counterclockwise) rotating water
pump and thermal viscous fan drive assembly.
REVERSE is stamped or imprinted on the cover of
the viscous fan drive and inner side of the fan. The
letter R is stamped into the back of the water pump
impeller. Engines from previous model vyears,
depending upon application, may have been
equipped with a forward (clockwise) rotating water
pump. Installation of the wrong water pump or vis-
cous fan drive will cause engine over heating.
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This aluminum water pump (Fig. 28) is the heart
of the cooling system. The water pump is located at
the front of the cylinder block, above the timing
chain cover

The water pump impeller is pressed onto the rear
of a shaft that rotates in bearings pressed into the
housing. The housing has two small holes to allow
seepage to escape. The water pump seals are lubri-
cated by the antifreeze in the coolant mixture. No
additional lubrication is necessary.

80ba7836

Fig. 29 Water Pump - 4.0L Engine

1 - HEATER HOSE FITTING BORE
2 - WATER PUMP
3 - WATER PUMP HUB

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.

@ S0ba7836 WARNING: DO NOT REMOVE THE BLOCK DRAIN
PLUG(S) OR LOOSEN RADIATOR DRAINCOCK
Fig. 28 Water Pump - Typical WITH THE SYSTEM HOT AND UNDER PRESSURE.
1 - HEATER HOSE FITTING BORE SERIOUS BURNS FROM COOLANT CAN OCCUR.
2 - WATER PUMP
3 - WATER PUMP HUB DO NOT WASTE reusable coolant. If the solution
is clean, drain coolant into a clean container for
OPERATION reuse.
A centrifugal water pump circulates coolant (1) Disconnect negative battery cable at battery.
through the water jackets, passages, intake manifold, (2) Drain the cooling system (Refer to 7 - COOL-

radiator core, cooling system hoses and heater core. ING - STANDARD PROCEDURE).

The pump is driven from the engine crankshaft by a

single serpentine drive belt on all engines. NOTE: The engine accessory drive belt must be
removed prior to removing the fan.

REMOVAL
The water pump can be removed without discharg-
ing the air conditioning system (if equipped).

(3) Remove accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -

REMOVAL).

CAUTION: All engines have a reverse (counterclock- (4) The thermal viscous fan drive/fan blade assem-
wise) rotating water pump. The letter R is stamped bly is attached (threaded) to water pump hub shaft.
into the back of the water pump impeller (Fig. 29) to Remove fan blade/viscous fan drive assembly from
identify. Engines from previous model years, water pump by turning mounting nut counterclock-
depending upon application, may be equipped with wise as viewed from front. Threads on viscous fan
a forward (clockwise) rotating water pump. Installa- drive are RIGHT HAND. Using a suitable fan
tion of the wrong water pump will cause engine wrench loosen the fan drive (Fig. 30).

over heating. (5) Remove power steering pump (Refer to 19 -

STEERING/PUMP - REMOVAL).
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WATER PUMP - 4.0L (Continued)

80bfe0cB

Fig. 30 Fan and Fan Drive Mounting - 4.0L Engine

1 - FAN AND FAN DRIVE
2 - WATER PUMP PULLEY

WARNING: CONSTANT TENSION HOSE CLAMPS
ARE USED ON MOST COOLING SYSTEM HOSES.
WHEN REMOVING OR INSTALLING, USE ONLY
TOOLS DESIGNED FOR SERVICING THIS TYPE OF
CLAMP, SUCH AS SPECIAL CLAMP TOOL NUMBER
6094 (Fig. 31). ALWAYS WEAR SAFETY GLASSES
WHEN SERVICING CONSTANT TENSION CLAMPS.

J9207-36

Fig. 31 Hose Clamp Tool - Typical

1 - HOSE CLAMP TOOL 6094
2 - HOSE CLAMP

CAUTION: A number or letter is stamped into the
tongue of constant tension clamps (Fig. 32). If
replacement is necessary, use only an original
equipment clamp with matching number or letter.

(6) Remove lower radiator hose from water pump.
Remove heater hose from water pump fitting.

19407-39

Fig. 32 Clamp Number/Letter Location

1 - TYPICAL CONSTANT TENSION HOSE CLAMP
2 - CLAMP NUMBER/LETTER LOCATION
3 - TYPICAL HOSE

(7) After removing fan blade/viscous fan drive
assembly, do not place thermal viscous fan drive in
horizontal position. If stored horizontally, silicone
fluid in viscous fan drive could drain into its bearing
assembly and contaminate lubricant.

(8) Remove the four pump mounting bolts (Fig. 33)
and remove pump from vehicle. Discard old gasket.
Note that one of the four bolts is longer than the
other bolts.

(9) If pump is to be replaced, the heater hose fit-
ting must be removed. Note position of fitting before
removal.

INSTALLATION

(1) If pump is being replaced, install the heater
hose fitting to the pump. Use a sealant on the fitting
such as Mopar® Thread Sealant With Teflon. Refer to
the directions on the package.

(2) Clean the gasket mating surfaces. If the origi-
nal pump is used, remove any deposits or other for-
eign material. Inspect the cylinder block and water
pump mating surfaces for erosion or damage from
cavitation.

(3) Install the gasket and water pump. The sili-
cone bead on the gasket should be facing the water
pump. Also, the gasket is installed dry. Tighten
mounting bolts to 23 N-m (200 in. Ibs.) torque. Rotate
the shaft by hand to be sure it turns freely.

(4) Connect the radiator and heater hoses to the
water pump.
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WATER PUMP - 4.0L (Continued)

80ba7896

Fig. 33 Water Pump Remove/Install - 4.0L Engine

- HEATER HOSE FITTING
- PUMP GASKET

- WATER PUMP

- LONG BOLT

- BOLTS (4) SHORT

O wWNBEF

(5) Install power steering pump (Refer to 19 -
STEERING/PUMP - INSTALLATION).

(6) Thread the fan and fan hub into the water
pump hub shaft.

CAUTION: When installing the serpentine engine
accessory drive belt, the belt MUST be routed cor-
rectly. If not, the engine may overheat due to the
water pump rotating in the wrong direction. for
appropriate belt routing. You may also refer to the
Belt Routing Label in the vehicle engine compart-
ment.

(7) Install accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL-
LATION).

(8) Fill cooling system with coolant (Refer to 7 -
COOLING - STANDARD PROCEDURE).

(9) Connect battery cable to battery.

(10) Start and warm the engine. Check for leaks.

RADIATOR PRESSURE CAP
DESCRIPTION

All radiators are equipped with a pressure cap
(Fig. 34). This cap releases pressure at some point
within a range of 124-145 kPa (18-21 psi). The pres-

sure relief point (in pounds) is engraved on top of the
cap

The cooling system will operate at pressures
slightly above atmospheric pressure. This results in a
higher coolant boiling point allowing increased radi-
ator cooling capacity. The cap contains a spring-
loaded pressure relief valve. This valve opens when
system pressure reaches the release range of 124-145
kPa (18-21 psi).

A rubber gasket seals the radiator filler neck. This
is done to maintain vacuum during coolant cool-down
and to prevent leakage when system is under pres-
sure.

CROSS-SECTIONAL VIEW

TOP VIEW

80bcde65

Fig. 34 Radiator Pressure Cap - Typical

- FILLER NECK SEAL

- VACUUM VENT VALVE
- PRESSURE RATING

- PRESSURE VALVE

OPERATION

A vent valve in the center of the cap will remain
shut as long as the cooling system is pressurized. As
the coolant cools, it contracts and creates a vacuum
in cooling system. This causes the vacuum valve to
open and coolant in reserve/overflow tank to be
drawn through connecting hose into radiator. If the
vacuum valve is stuck shut, or overflow hose is
kinked, radiator hoses will collapse on cool-down.

A WN B
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RADIATOR PRESSURE CAP (Continued)
DIAGNOSIS AND TESTING

DIAGNOSIS AND TESTING - RADIATOR
CAP-TO-FILLER NECK SEAL

The pressure cap upper gasket (seal) pressure
relief can be tested by removing overflow hose from
radiator filler neck nipple. Attach hose of pressure
tester tool 7700 (or equivalent) to nipple. It will be
necessary to disconnect hose from its adapter for
filler neck. Pump air into radiator. The pressure cap
upper gasket should relieve at 69-124 kPa (10-18 psi)
and hold pressure at a minimum of 55 kPa (8 psi).

WARNING: THE WARNING WORDS - DO NOT OPEN
HOT - ON RADIATOR PRESSURE CAP, ARE A
SAFETY PRECAUTION. WHEN HOT, PRESSURE
BUILDS UP IN COOLING SYSTEM. TO PREVENT
SCALDING OR INJURY, RADIATOR CAP SHOULD
NOT BE REMOVED WHILE SYSTEM IS HOT AND/OR
UNDER PRESSURE.

Do not remove radiator cap at any time except for
the following purposes:

(1) Check and adjust antifreeze freeze point.

(2) Refill system with new antifreeze.

(3) Conducting service procedures.

(4) Checking for vacuum leaks.

WARNING: IF VEHICLE HAS BEEN RUN RECENTLY,
WAIT AT LEAST 15 MINUTES BEFORE REMOVING
RADIATOR CAP. WITH A RAG, SQUEEZE RADIATOR
UPPER HOSE TO CHECK IF SYSTEM IS UNDER
PRESSURE. PLACE A RAG OVER CAP AND WITH-
OUT PUSHING CAP DOWN, ROTATE IT COUNTER-
CLOCKWISE TO FIRST STOP. ALLOW FLUID TO
ESCAPE THROUGH THE COOLANT RESERVE/
OVERFLOW HOSE INTO RESERVE/OVERFLOW
TANK. SQUEEZE RADIATOR UPPER HOSE TO
DETERMINE WHEN PRESSURE HAS BEEN
RELEASED. WHEN COOLANT AND STEAM STOP
BEING PUSHED INTO TANK AND SYSTEM PRES-
SURE DROPS, REMOVE RADIATOR CAP COM-
PLETELY.

DIAGNOSIS AND TESTING - RADIATOR CAP

Remove cap from radiator. Be sure that sealing
surfaces are clean. Moisten rubber gasket with water
and install cap on pressure tester 7700 or an equiv-
alent (Fig. 35).

Operate tester pump to bring pressure to 117 kPa
(17 psi) on gauge. If pressure cap fails to hold pres-
sure of at least 110 kPa (16 psi) replace cap. Refer to
the following CAUTION.

The pressure cap may test properly while posi-
tioned on tool 7700 (or equivalent). It may not hold

19507-3

Fig. 35 Pressure Testing Radiator Cap - Typical

1 - PRESSURE CAP
2 - TYPICAL COOLING SYSTEM PRESSURE TESTER

pressure or vacuum when installed on radiator. If so,
inspect radiator filler neck and cap’s top gasket for
damage. Also inspect for dirt or distortion that may
prevent cap from sealing properly.

CAUTION: Radiator pressure testing tools are very
sensitive to small air leaks, which will not cause
cooling system problems. A pressure cap that does
not have a history of coolant loss should not be
replaced just because it leaks slowly when tested
with this tool. Add water to tool. Turn tool upside
down and recheck pressure cap to confirm that cap
needs replacement.

CLEANING

Use only a mild soap and water to clean the radi-
ator cap. Using any type solvent may cause damage
to the seal in the radiator cap.

INSPECTION

Hold cap at eye level, right side up. The vent valve
(Fig. 34) at bottom of cap should open. If rubber gas-
ket has swollen and prevents vent valve from open-
ing, replace cap.

Hold cap at eye level, upside down. If any light can
be seen between vent valve and rubber gasket,
replace cap. Do not use a replacement cap that
has a spring to hold vent shut. A replacement cap
must be the type designed for a coolant reserve/over-
flow system with a completely sealed diaphragm



7-42  ENGINE

TJ

RADIATOR PRESSURE CAP (Continued)

spring and a rubber gasket. This gasket is used to
seal to radiator filler neck top surface. Use of proper
cap will allow coolant return to radiator.

RADIATOR FAN
DESCRIPTION

The electric cooling fan replaces the engine driven
mechanical fan. The electric cooling fan is integral to
the fan shroud and is located between the radiator
and the engine.

The electric fan is controlled by the electronic con-
trol module (ECM).

The electric cooling fan is not serviceable. Any fail-
ure of the fan blade, electric motor or fan shroud
requires replacement of the fan module.

CAUTION: Do not attempt to service the electric
cooling fan or fan blades separately, replace the
cooling module as an assembly. Failure to do so
may cause severe damage to the electric cooling
fan assembly.

REMOVAL
REMOVAL

(1) Remove the coolant recovery bottle and position
out of the way (Fig. 36).

(2) Remove and position the power steering reser-
voir out of the way.

(3) Disconnect the electrical connector.

(4) Remove the mounting screws.

(5) Remove the cooling fan assembly (Fig. 37).

REMOVAL - 4.0L

(1) Remove the thermal viscous fan drive/fan blade
assembly (Refer to 7 - COOLING/ENGINE/FAN
DRIVE VISCOUS CLUTCH - REMOVAL).

(2) Remove the four fan retaining bolts.

(3) Seperate the fan blade from the thermal vis-
cous fan drive.

CLEANING

Clean the fan blades using a mild soap and water.
Do not use an abrasive to clean the blades.

INSPECTION

WARNING: DO NOT ATTEMPT TO BEND OR
STRAIGHTEN FAN BLADES IF FAN IS NOT WITHIN
SPECIFICATIONS.

81192114
Fig. 36 Coolant Recovery Bottle
1 - COOLANT RECOVERY BOTTLE
2 - COOLING FAN ASSEMBLY
2 - POWER STEERING RESERVOIR
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Fig. 37 Electrical Connector

1 - ELECTRICAL CONNECTOR
2 - MOUNTING SCREW
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RADIATOR FAN (Continued)

CAUTION: If fan blade assembly is replaced
because of mechanical damage, water pump and
viscous fan drive should also be inspected. These
components could have been damaged due to
excessive vibration.

(1) Remove fan blade assembly from viscous fan
drive unit (four bolts).

(2) Lay fan on a flat surface with leading edge fac-
ing down. With tip of blade touching flat surface,
replace fan if clearance between opposite blade and
surface is greater than 2.0 mm (.090 inch). Rocking
motion of opposite blades should not exceed 2.0 mm
(.090 inch). Test all blades in this manner.

(3) Inspect fan assembly for cracks, bends, loose
rivets or broken welds. Replace fan if any damage is
found.

INSTALLATION
INSTALLATION

(1) Position the cooling fan assembly.

(2) Install four mounting screws. Tighten to 5.5
N-m (50 in. Ibs.)

(3) Connect the electrical connector.

(4) Install the power steering reservoir.
(5) Install the coolant recovery bottle.

INSTALLATION - 4.0L

(1) Position the fan blade on the thermal viscous
fan drive.

(2) Install four mounting bolts. Tighten to 23 N-M
(210 in. Ibs.).

(3) Install the thermal viscous fan drive (Refer to 7
- COOLING/ENGINE/FAN DRIVE VISCOUS
CLUTCH - INSTALLATION).

RADIATOR FAN RELAY
DESCRIPTION

The electric cooling fan HI and LOW relays are
located in the Power Distribution Center (PDC) in
the engine compartment. See the fuse and relay lay-
out label affixed to the inside surface of the PDC
cover for cooling fan relay identification and location.

The HI and LOW cooling fan relays cannot be
adjusted or repaired. If the HI or LOW relay is dam-
aged or faulty, it must be replaced.
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TRANSMISSION COOLER
DESCRIPTION

NOTE: The internal transmission oil cooler located
within the radiator is not serviceable. If it requires
service, the radiator must be replaced.

All models equipped with an automatic transmis-
sion are equipped with a transmission oil cooler
(water-to-oil) mounted internally within the radiator
tank (Fig. 1). This internal cooler is supplied as stan-
dard equipment on all models equipped with an auto-
matic transmission.

OPERATION

Transmission oil is cooled when it passes through
this separate cooler. In case of a leak in the internal
radiator mounted transmission oil cooler, engine cool-
ant may become mixed with transmission fluid or
transmission fluid may enter the cooling system.
Both cooling system and transmission should be
drained and inspected if the internal radiator
mounted transmission cooler is leaking.

80bceab3

Fig. 1 Radiator with Integral Transmission Oil
Cooler
1 - DOWNFLOW RADIATOR

2 - INTEGRAL TRANSMISSION OIL COOLER (INTERNAL TO
RADIATOR)




T AUDIO/VIDEO 8A-1
AUDIO/VIDEO
TABLE OF CONTENTS
page page
AUDIO RADIO
DESCRIPTION . ... ... . i 1 DESCRIPTION ... .. .. . i 6
OPERATION ... . e 1 OPERATION ... .. . e 6
DIAGNOSIS AND TESTING - AUDIO  .......... 1 REMOVAL ... e 6
AMPLIFIED SUBWOOFER INSTALLATION . ... e 7
DESCRIPTION ... ... . i 3  RADIO NOISE SUPPRESSION COMPONENTS
OPERATION ... 3 DESCRIPTION ... ... . 7
DIAGNOSIS AND TESTING - AMPLIFIED DIAGNOSIS AND TESTING - RADIO NOISE
SUBWOOFER ...... ... ... . .. . . .. 3 SUPPRESSION COMPONENTS ........... 7
REMOVAL ... . . 3 REMOVAL ... . . 8
INSTALLATION ... ... e 3 INSTALLATION ... . e 8
ANTENNA BODY & CABLE SPEAKER
DESCRIPTION ... ... .. i 4 DESCRIPTION . ... . . 8
DIAGNOSIS AND TESTING - ANTENNA BODY OPERATION .. ... . e 8
AND CABLE . ... .. . . 4 DIAGNOSIS AND TESTING - SPEAKER .. ..... 8
REMOVAL ... 5 REMOVAL ... 9
INSTALLATION . ... e 5 INSTALLATION . ... e 10
AUDIO The audio system components operate on battery
current received through a fuse in the Junction Block
DESCRIPTION (JB) on a fused ignition switch output (run-acc) cir-
L . . cuit so that the system will only operate when the
Several combinations of radio receivers and

speaker systems are offered.

The audio system includes the following compo-
nents:
Amplified sub woofer (if equipped)
e Antenna
e Radio noise suppression components
e Radio receiver
e Speakers

Certain functions and features of the audio system
rely upon resources shared with other electronic
modules in the vehicle over the Programmable Com-
munication Interface (PCI) bus network. The data
bus network allows the sharing of sensor informa-
tion. For diagnosis of these electronic modules or of
the data bus network, the use of a DRB I11® scan tool
and the proper Diagnostic Procedures manual are
recommended.

OPERATION

The audio system components are designed to pro-
vide audio entertainment and information through
the reception, tuning and amplification of locally
broadcast radio signals in both the Amplitude Modu-
lating (AM) and Frequency Modulating (FM) com-
mercial frequency ranges.

ignition switch is in the Run or Accessory positions.

DIAGNOSIS AND TESTING - AUDIO

Any diagnosis of the Audio system should
begin with the use of the DRB I11® diagnostic
tool. For information on the use of the DRB
111®, refer to the appropriate Diagnostic Service
Manual.

For complete circuit diagrams, refer to the appro-
priate wiring information.

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.
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AUDIO (Continued)

Audio System Diagnosis

NOT KEEP SET
TIME.

2. Radio connector
damaged.

3. Wiring damaged.
4. Ground damaged.

5. Radio inoperative.

CONDITION POSSIBLE CAUSE CORRECTION
NO AUDIO. 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw fuse in Power
Distribution Center. Replace fuses, if required.
2. Radio connector 2. Check for loose or corroded radio connector. Repair, if
damaged. required.
3. Wiring damaged. 3. Check for battery voltage at radio connector. Repair wiring, if
required.
4. Ground damaged. 4. Check for continuity between radio chassis and a known good
ground. There should be continuity. Repair ground, if required.
5. Radio inoperative. 5. Exchange or replace radio, if required.
6. Speakers inoperative. 6. Refer to speaker diagnosis.
NO DISPLAY. 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw fuse in Power
Distribution Center. Replace fuses, if required.
2. Radio connector 2. Check for loose or corroded radio connector. Repair, if
damaged. required.
3. Wiring damaged. 3. Check for battery voltage at radio connector. Repair wiring, if
required.
4. Ground damaged. 4. Check for continuity between radio chassis and a known good
ground. There should be continuity. Repair ground, if required.
5. Radio inoperative. 5. Exchange or replace radio, if required.
CLOCK WILL 1. Fuse inoperative. 1. Check ignition-off draw fuse. Replace fuse, if required.

2. Check for loose or corroded radio connector. Repair, if
required.

3. Check for battery voltage at radio connector. Repair wiring, if
required.

4. Check for continuity between radio chassis and a known good
ground. There should be continuity. Repair ground, if required.

5. Exchange or replace radio, if required.

POOR RADIO
RECEPTION.

1. Antenna inoperative.
2. Ground damaged.

3. Radio inoperative.

1. See antenna diagnosis, in this group. Repair or replace
antenna, if required.

2. Check for continuity between radio chassis and a known good
ground. There should be continuity. Repair ground, if required..

3. Exchange or replace radio, if required.

NO/POOR TAPE
OPERATION.

1. Tape damaged.

2. Foreign objects behind
tape door.

3. Dirty cassette tape
head.

4. Radio inoperative

1. Insert known good tape and test operation.
2. Remove foreign objects and test operation.
3. Clean head with Mopar Cassette Head Cleaner.

4. Exchange or replace radio, if required.
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Audio System Diagnosis
CONDITION POSSIBLE CAUSE CORRECTION
NO COMPACT 1. CD damaged. 1. Insert known good CD and test operation.
DISC
OPERATION
2. Foreign material on 2. Clean CD and test operation.
CD.
3. Condensation on CD 3. Allow temperature of vehicle interior to stabilize and test
or optics. operation.

4. Radio inoperative

4. Exchange or replace radio, if required.

AMPLIFIED SUBWOOFER
DESCRIPTION

The available amplified subwoofer is mounted
within the center console. The amplified subwoofer is
rated at 80 watts. The amplified subwoofer should be
checked if there is no bass output noted from the
center console speaker. The amplified subwoofer can
not be repaired or adjusted, and if faulty or damaged,
the unit must be replaced.

OPERATION

The amplified subwoofer provides low frequency
bass and receives inputs from the front and rear
speaker circuits.

DIAGNOSIS AND TESTING - AMPLIFIED

SUBWOOFER

Any diagnosis of the Audio system should
begin with the use of the DRB I1I® diagnostic
tool. For information on the use of the DRB
111®, refer to the appropriate Diagnostic Service
Manual.

For complete circuit diagrams, refer to the appro-
priate wiring information.

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, REFER TO ELECTRICAL, RESTRAINTS
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

CAUTION: The speaker output of the radio is a
“floating ground” system. Do not allow any speaker
lead to short to ground, as damage to the radio
may result.

(1) Turn the ignition switch to the On position.
Turn the radio receiver on. Adjust the balance and
fader controls to check the performance of each indi-
vidual speaker. Note the speaker locations that are
not performing correctly.

(2) Disconnect the wire harness connector from the
amplified subwoofer. Turn the ignition switch to the
ON position. Turn the radio ON. Check the radio
choke relay wire harness connector. If not OK, repair
shorted or open wires as necessary. If OK, go to
(STEP #3).

(8) Turn the radio off. Turn the ignition switch to
the Off position. Disconnect and isolate the battery
negative cable. Remove the radio and the amplified
subwoofer. Check both the speaker feed (+) circuit
and return (=) circuit cavities for the inoperative
speaker location(s) from the radio wire harness con-
nectors and to the amplified subwoofer for continuity.
In each case, there should be continuity. If not OK,
repair the shorted speaker feed (+) and/or return (-)
circuit(s) to the speaker as required. If OK, replace
the amplified subwoofer.

REMOVAL

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the center console (Refer to 23 -
BODY/INTERIOR/CENTER CONSOLE -
REMOVAL).

(3) Disconnect wire harness retainer.

(4) Disconnect wire harness connector.

(5) Remove the mounting screws from the side of
the console.

(6) Open console lid and remove the retaining fas-
teners from the console.

(7) Remove amplified subwoofer from console.

INSTALLATION

(1) Install amplified subwoofer to console.

(2) Install retaining fasteners to the top of the con-
sole.
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AMPLIFIED SUBWOOFER (Continued)

(3) Install the mounting screws to the side of the
console.

(4) Connect wire harness connector and retainer.

(5) Install the center console (Refer to 23 - BODY/
INTERIOR/CENTER CONSOLE - INSTALLATION).

(6) Connect the battery negative cable.

ANTENNA BODY & CABLE
DESCRIPTION

All models use a fixed-length stainless steel rod-
type antenna mast, installed on the right front cowl
side panel of the vehicle. The antenna mast is con-
nected to the center wire of the coaxial antenna
cable, and is not grounded to any part of the vehicle.

To eliminate static, the antenna base must have a
good ground. The antenna coaxial cable shield (the
outer wire mesh of the cable) is grounded to the
antenna base and the radio chassis.

The antenna coaxial cable has an additional dis-
connect, located behind the right end of the instru-
ment panel between the radio and the right cowl side
panel. This additional disconnect allows the instru-
ment panel assembly to be removed and installed
without removing the radio.

DIAGNOSIS AND TESTING - ANTENNA BODY
AND CABLE

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

The following four tests are used to diagnose the
antenna with an ohmmeter:

e Test 1 - Mast to ground test

e Test 2 - Tip-of-mast to tip-of-conductor test

e Test 3 - Body ground to battery ground test

e Test 4 - Body ground to coaxial shield test.

The ohmmeter test lead connections for each test
are shown in Antenna Tests (Fig. 1).

NOTE: This model has a two-piece antenna coaxial
cable. Tests 2 and 4 must be conducted in two
steps to isolate an antenna cable problem. First,
test the primary antenna cable (integral to the
antenna body and cable) from the coaxial cable
connector behind the right side of the instrument
panel between the radio and the right side cowl
panel, to the antenna body. Then, test the second-
ary antenna cable (instrument panel antenna cable)

from the coaxial connector behind the right side of
the instrument panel between the radio and the
right side cowl panel, to the coaxial cable connec-
tor at the radio.

]
{
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Fig. 1 Antenna Tests

TEST 1

Test 1 determines if the antenna mast is insulated
from the base. Proceed as follows:

(1) Unplug the antenna coaxial cable connector
from the radio chassis and isolate.

(2) Connect one ohmmeter test lead to the tip of
the antenna mast. Connect the other test lead to the
antenna base. Check for continuity.

(3) There should be no continuity. If continuity is
found, replace the faulty or damaged antenna base
and cable assembly.

TEST 2

Test 2 checks the antenna for an open circuit as
follows:

(1) Unplug the antenna coaxial cable connector
from the radio chassis.

(2) Connect one ohmmeter test lead to the tip of
the antenna mast. Connect the other test lead to the
center pin of the antenna coaxial cable connector.

(3) Continuity should exist (the ohmmeter should
only register a fraction of an ohm). High or infinite
resistance indicates damage to the base and cable
assembly. Replace the faulty base and cable, if
required.

TEST 3

Test 3 checks the condition of the vehicle body
ground connection. This test should be performed
with the battery positive cable removed from the bat-
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ANTENNA BODY & CABLE (Continued)

tery. Disconnect both battery cables, the negative
cable first. Reconnect the battery negative cable and
perform the test as follows:

(1) Connect one ohmmeter test lead to the vehicle
fender. Connect the other test lead to the battery
negative post.

(2) The resistance should be less than one ohm.

(3) If the resistance is more than one ohm, check
the braided ground strap connected to the engine and
the vehicle body for being loose, corroded, or dam-
aged. Repair or replace the ground strap connection,
if required.

TEST 4

Test 4 checks the condition of the ground between
the antenna base and the vehicle body as follows:

(1) Connect one ohmmeter test lead to the vehicle
fender. Connect the other test lead to the outer crimp
on the antenna coaxial cable connector.

(2) The resistance should be less then one ohm.

(3) If the resistance is more then one ohm, clean
and/or tighten the antenna base to fender mounting
hardware.

REMOVAL

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the glove box from the instrument
panel. (Refer to 23 - BODY/INSTRUMENT PANEL/
GLOVE BOX - REMOVAL).

(3) Reach through the instrument panel glove box
opening to unplug the two antenna coaxial cables in
line connector. Unplug the connector by pulling it
apart while twisting the metal connector halves. Do
not pull on the cable.

(4) Unscrew the antenna mast from the antenna
body base on the right outer cowl side panel (Fig. 2).

(5) Using a trim stick, gently pry the edge of the
antenna base trim cover to unsnap it from the
antenna body base.

(6) Remove the three screws that secure the
antenna body base to the right outer cowl side panel.

(7) From inside the passenger compartment, push
the coaxial cable grommet on the antenna body half
of the coaxial cable out through the hole in the right
inner cowl side panel.

®

®
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Fig. 2 Antenna Remove/Install

- RIGHT COWL SIDE PANEL
- BASE & CABLE
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(8) From the outside of the vehicle, pull the
antenna body base and cable assembly out through
the hole in the right outer cowl side panel.

INSTALLATION

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) From outside the vehicle, feed the antenna
cable and base assembly through the outer cowl side
panel and into the inner cowl side panel hole.

(2) From inside the passenger compartment, pull
the cable and grommet into the hole in the inside
cowl side panel until the grommet is fully seated.

(3) Install the three screws retaining the antenna
body base to right outer cowl side panel. Tighten the
screws to 3.3 N-m (30 in. Ibs.).

(4) Snap on the antenna base trim cover to the
antenna body base.

(5) Install antenna mast. Tighten to 5 N-m (46 in.
Ibs.). Ensure that the antenna mast is fully
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ANTENNA BODY & CABLE (Continued)

seated on antenna base and that there is no gap
between the mast and base.

(6) Reach through the glove box opening and con-
nect the two antenna coaxial cables in line connector.

(7) Install the glove box to the instrument panel
(Refer to 23 - BODY/INSTRUMENT PANEL/GLOVE
BOX - INSTALLATION).

(8) Connect the battery negative cable.

RADIO
DESCRIPTION

Available factory-installed radio receivers for this
model include:

e AM/FM/cassette with CD changer control fea-
ture (RBB sales code)

e AM/FM/CD with CD changer control feature
(RBK sales code)

e AM/FM/cassette/CD/ with CD changer control
feature (RAD, RBT or RBY sales code) - export only

All factory-installed radio receivers can communi-
cate on the Programmable Communications Interface
(PCI) data bus network. All factory-installed receiv-
ers are stereo Electronically Tuned Radios (ETR) and
include an electronic digital clock function.

These radio receivers can only be serviced by an
authorized radio repair station. See the latest War-
ranty Policies and Procedures manual for a current
listing of authorized radio repair stations.

OPERATION

The radio receiver operates on ignition switched
battery current that is available only when the igni-
tion switch is in the On or Accessory positions. The
electronic digital clock function of the radio operates
on fused battery current supplied through the 10D
fuse, regardless of the ignition switch position.

REMOVAL

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the instrument panel top cover from
the instrument panel. (Refer to 23 - BODY/INSTRU-
MENT PANEL/INSTRUMENT PANEL TOP COVER
- REMOVAL).

(3) Remove the center bezel (Refer to 23 - BODY/
INSTRUMENT  PANEL/INSTRUMENT  PANEL
CENTER BEZEL - REMOVAL).

(4) Remove the screws that secure the radio to the
instrument panel.

(5) If the vehicle is equipped with the CD radio, go
to Step 6. If the vehicle is not equipped with the CD
radio receiver, go to Step 8.

(6) Remove the glove box from the instrument
panel. (Refer to 23 - BODY/INSTRUMENT PANEL/
GLOVE BOX - REMOVAL).

(7) Reach through the instrument panel glove box
opening to access and remove the nut that secures
the CD radio bracket and the ground strap to the
back of the radio.

(8) Pull the radio out from the instrument panel
far enough to access the wire harness connectors and
the antenna coaxial cable connector.

(9) Unplug the wire harness connectors from the
rear of the radio.

CAUTION: Pulling the antenna cable straight out of
the radio without pulling on the locking antenna
connector could damage the cable or radio.

(10) Disconnect the antenna cable by pulling the
locking antenna connector away from the radio (Fig.

80c910dd

Fig. 3 ANTENNA TO RADIO

1 - RADIO
2 - LOCKING ANTENNA CONNECTOR
3 - INSTRUMENT PANEL ANTENNA CABLE

(11) Remove the radio from the instrument panel.



TJ

AUDIO/VIDEO  8A -7

RADIO (Continued)
INSTALLATION

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

(1) Connect the coaxial antenna cable at the rear
of the radio chassis.

(2) Connect the radio wire harness connectors to
the rear of the radio.

(3) Install the radio to the instrument panel.

(4) If equipped with a CD radio, reach through the
glove box opening and install the nut through the CD
radio bracket stud plate. Ensure that antenna in-line
connector is properly mated and has not become dis-
connected or pinched.

(5) Install glove box.

(6) Install the retaining screws. Tighten the screws
to 5 N-m (20 in. Ibs).

(7) Install the center bezel to the instrument panel
(Refer to 23 - BODY/INSTRUMENT PANEL/IN-
STRUMENT PANEL CENTER BEZEL - INSTALLA-
TION).

(8) Connect the battery negative cable.

RADIO NOISE SUPPRESSION
COMPONENTS

DESCRIPTION
Radio Frequency Interference (RFI) and Electro-
Magnetic Interference (EMI) noise suppression is
accomplished primarily through circuitry internal to
the radio receivers. These internal suppression
devices are only serviced as part of the radio receiver.
External suppression devices that are used on this
vehicle to control RFI or EMI noise include the fol-
lowing:
e Radio antenna base ground
Radio receiver chassis ground wire
Engine-to-body ground strap
Resistor-type spark plugs
Radio suppression-type secondary ignition wir-

ing.

DIAGNOSIS AND TESTING - RADIO NOISE
SUPPRESSION COMPONENTS

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,

STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

For complete circuit diagrams, refer to the appro-
priate wiring information. The wiring information
includes wiring diagrams, proper wire and connector
repair procedures, further details on wire harness
routing and retention, as well as pin-out and location
views for the various wire harness connectors, splices
and grounds. Inspect the ground paths and connec-
tions at the following locations:

Blower motor

Electric fuel pump

Engine-to-body ground strap

Generator

Ignition module

Radio antenna base ground

Radio receiver chassis ground wire or strap
Wiper motor.

If the source of RFI or EMI noise is identified as a
component on the vehicle (i.e., generator, blower
motor, etc.), the ground path for that component
should be checked. If excessive resistance is found in
any ground circuit, clean, tighten, or repair the
ground circuits or connections to ground as required
before considering any component replacement.

e Ignition coil

e Spark plugs

e Spark plug wire routing and condition.

Reroute the spark plug wires or replace the faulty
components as required.

If the source of the RFI or EMI noise is identified
as two-way mobile radio or telephone equipment,
check the equipment installation for the following:

e Power connections should be made directly to
the battery, and fused as closely to the battery as
possible.

e The antenna should be mounted on the roof or
toward the rear of the vehicle. Remember that mag-
netic antenna mounts on the roof panel can adversely
affect the operation of an overhead console compass,
if the vehicle is so equipped.

e The antenna cable should be fully shielded coax-
ial cable, should be as short as is practical, and
should be routed away from the factory-installed
vehicle wire harnesses whenever possible.

e The antenna and cable must be carefully
matched to ensure a low Standing Wave Ratio
(SWR).
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REMOVAL
ENGINE-TO-BODY GROUND STRAP

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, DISABLE THE AIRBAG SYSTEM BEFORE
ATTEMPTING ANY STEERING WHEEL, STEERING
COLUMN, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.

(1) Remove the screw that secures the engine-to-
body ground strap eyelet to the hood panel center
reinforcement.

(2) Remove the screw that secures the engine-to-
body ground strap eyelet to the dash panel.

(3) Remove the nut that secures the engine-to-body
ground strap eyelet to the stud on the left upper rear
corner of the engine cylinder head.

(4) Remove the engine-to-body ground strap eyelet
from the stud on the left upper rear corner of the
engine cylinder head.

(5) Remove the engine-to-body ground strap from
the engine compartment.

INSTALLATION

ENGINE-TO-BODY GROUND STRAP

(1) Position the engine-to-body ground strap in the
engine compartment.

(2) Position the engine-to-body ground strap eyelet
over the stud on the left upper rear corner of the
engine cylinder head.

(3) Install and tighten the nut that secures the
engine-to-body ground strap eyelet to the stud on the
left upper rear corner of the engine cylinder head.
Tighten the nut to 5.6 N-m (50 in. Ibs.).

(4) Install and tighten the screw that secures the
engine-to-body ground strap eyelet to the dash panel.
Tighten the screw to 48.5 N-m (430 in. Ibs.).

(5) Install and tighten the screw that secures the
engine-to-body ground strap eyelet to the hood panel
center reinforcement. Tighten the screw to 1.9 N-m
(17 in. Ibs.).

SPEAKER
DESCRIPTION

The standard equipment speaker system includes
four full-range speakers. The two front speakers are
mounted behind a removable bezel located on each
outboard end of the lower instrument panel. With the
premium speaker system, the standard front speak-
ers are replace with an enclosure assembly that
includes a 4 inch speaker and a 1 inch tweeter. The
two rear speakers are mounted behind a grille
located on each outboard end of the sport bar, above
the rear seating area of the vehicle.

OPERATION

Two wires connected to each speaker, one feed cir-
cuit (+) and one return circuit (-), allow the audio
output signal electrical current to flow through the
speaker voice coil.

DIAGNOSIS AND TESTING - SPEAKER

Any diagnosis of the Audio system should
begin with the use of the DRB I11® diagnostic
tool. For information on the use of the DRB
111®, refer to the appropriate Diagnostic Service
Manual.

For complete circuit diagrams, refer to the appro-
priate wiring information.

WARNING: DISABLE THE AIRBAG SYSTEM
BEFORE ATTEMPTING ANY STEERING WHEEL,
STEERING COLUMN, SEAT BELT TENSIONER, SIDE
AIRBAG, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.

CAUTION: The speaker output of the radio is a
“floating ground” system. Do not allow any speaker
lead to short to ground, as damage to the radio
may result.
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SPEAKER (Continued)

NOTE: If poor sound quality is noted in the audio
system, check the Cabin Equalization curve pro-
grammed in the instrument cluster. Make sure a
base speaker system has the Base Cabin Equaliza-
tion Curve programmed to the vehicle. If the vehicle
has a premium speaker system, make sure the Pre-
mium Cabin Equalization Curve is programmed to
the vehicle

(1) If all speakers are inoperative, check the fuses
in the Power Distribution Center (PDC). If OK, go to
Step 2. If not OK, repair the shorted circuit or com-
ponent as required and replace the faulty fuse.

(2) Turn the ignition switch to the ON position.
Turn the radio receiver ON. Adjust the balance and
fader control controls to check the performance of
each individual speaker. Note the speaker locations
that are not performing correctly. Go to Step 3.

(3) Turn the radio receiver OFF. Turn the ignition
OFF. Disconnect and isolate the battery negative
cable. Remove the radio receiver. Go to Step 4.

(4) Check both the speaker feed (+) circuit and
return (-) circuit cavities for the inoperative speaker
at the radio receiver wire harness connector for con-
tinuity to ground. There should be no continuity. If
OK, go to Step 5. If not OK, repair the shorted
speaker feed (+) and/or return (-) circuits(s) to the
speaker as required.

(5) Disconnect wire harness connector at the inop-
erative speaker. Check for continuity between the
speaker feed (+) circuit cavities of the radio receiver
wire harness connector and the speaker wire harness
connector. Repeat the check between the speaker
return (-) circuit cavities of the radio receiver wire
harness connector and the speaker wire harness con-
nector. In each case, there should be continuity. If
OK, replace the faulty speaker. If not OK, repair the
open speaker feed (+) and/or return (-) circuits(s) as
required.

REMOVAL

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, DISABLE THE AIRBAG SYSTEM BEFORE
ATTEMPTING ANY STEERING WHEEL, STEERING
COLUMN, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.

FRONT

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the two screws that secure the out-
board end of the speaker bezel to the instrument
panel (Fig. 4).

Fig. 4 Instrument Panel Speaker Bezel Remove/
Install

- PRY HERE

- SPEAKER BEZEL

- PRY HERE

- MOUNTING SCREWS
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(3) Using a trim stick, gently pry at the top and
bottom edges of the speaker bezel to release the two
snap clip retainers that secure the bezel to the
instrument panel.

(4) Remove the speaker bezel from the instrument
panel.

(5) Remove the four screws that secure the
speaker to the instrument panel (Fig. 5).

(6) Pull the speaker away from the instrument
panel far enough to access the speaker wire harness
connector.

(7) Unplug the wire harness connector from the
speaker.

REAR

(1) Disconnect and isolate the battery negative
cable.

(2) Remove mounting screws and speaker grill.

(3) Remove speaker from housing and disconnect
wire harness connector.
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80a483de

Fig. 5 Instrument Panel Speaker Remove/Install

1 - INSTRUMENT PANEL
2 - SPEAKER
3 - SCREW

INSTALLATION

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, (REFER TO ELECTRICAL/RESTRAINTS)
BEFORE ATTEMPTING ANY STEERING WHEEL,

STEERING COLUMN, OR INSTRUMENT PANEL
COMPONENT DIAGNOSIS OR SERVICE. FAILURE
TO TAKE THE PROPER PRECAUTIONS COULD
RESULT IN ACCIDENTAL AIRBAG DEPLOYMENT
AND POSSIBLE PERSONAL INJURY.

FRONT

(1) Connect the speaker wire connector to the
speaker.

(2) Position the speaker to the instrument panel.

(3) Install the four speaker retaining screws.
Tighten the screws to 1.1 N-m (10.in.lIbs).

(4) Install the speaker bezel to the instrument
panel. Tighten the screws to 2.2 N-m (20 in. Ibs.).

(5) Connect the battery negative cable.

REAR

(1) Connect wire harness and position speaker into
housing.

(2) Install speaker grill and mounting screws.

(8) Connect battery negative cable.
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CHIME WARNING SYSTEM
DESCRIPTION

A chime warning system is standard factory-in-
stalled equipment on this model. The chime warning
system uses a single chime tone generator that is
integral to the instrument cluster to provide an audi-
ble indication of various vehicle conditions that may
require the attention of the vehicle operator. The
chime warning system includes the following major
components, which are described in further detail
elsewhere in this service information:

e Door Ajar Switch - A door ajar switch is
mounted to each front door hinge pillar. This switch
provides an input to the chime warning system indi-
cating whether the front doors are open or closed.

e Ignition Switch - A key-in ignition switch is
integral to the ignition switch. The key-in ignition
switch provides an input to the chime warning sys-
tem indicating whether a key is present in the igni-
tion lock cylinder.

e Instrument Cluster - The instrument cluster
contains an integral chime tone generator, integrated
circuitry, a central processing unit and the program-
ming to provide all of the proper chime warning sys-
tem features based upon the monitored inputs. The
instrument cluster circuitry monitors hard-wired
switch inputs, as well as message inputs received
from other vehicle electronic modules on the Pro-
grammable Communications Interface (PCI) data bus
network.

e Left Multi-Function Switch - The exterior
lighting switch is integral to the left multi-function
switch. The exterior lighting switch provides an
input to the chime warning system indicating when
the exterior lamps are turned On or Off.

e Seat Belt Switch - A seat belt switch is inte-
gral to the driver side front seat belt buckle-half
unit. The seat belt switch provides an input to the
chime warning system indicating whether the driver
side front seat belt is fastened.

Hard wired circuitry connects many of the chime
warning system components to each other through
the electrical system of the vehicle. These hard wired
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circuits are integral to several wire harnesses, which
are routed throughout the vehicle and retained by
many different methods. Refer to the appropriate
wiring information.

The instrument cluster chime warning system cir-
cuitry and the integral chime tone generator cannot
be adjusted or repaired. If the instrument cluster or
the chime tone generator are damaged or faulty, the
instrument cluster must be replaced.

OPERATION

The chime warning system is designed to provide
an audible output as an indication of various condi-
tions that may require the attention or awareness of
the vehicle operator. The chime warning system com-
ponents operate on battery voltage received through
the Ignition-Off Draw (IOD) fuse in the Power Distri-
bution Center (PDC) so that the system may operate
regardless of the ignition switch position.

The chime warning system provides an audible
warning to the vehicle operator under the following
conditions:

e Air Bag Warning - The instrument cluster
chime tone generator will generate a single chime
tone when the airbag indicator is illuminated for an
airbag system fault condition. The instrument cluster
uses airbag indicator lamp-on and lamp-off message
inputs received from the Airbag Control Module
(ACM) over the Programmable Communications
Interface (PCI) data bus indicating that the airbag
indicator should be illuminated for an airbag system
fault condition.

e Charging System Warning - The instrument
cluster chime tone generator will generate a single
chime when the check gauges indicator is illuminated
for a charging system fault or a system voltage high
warning condition. The instrument cluster uses sys-
tem voltage status message inputs received from the
Powertrain Control Module (PCM) over the PCI data
bus to illuminate the check gauges indicator for a
charging system fault. This chime feature will only
occur once in an ignition cycle.

e Driver Door Ajar Warning - The instrument
cluster chime tone generator will generate repetitive
chimes at a slow rate to announce that the hard
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wired inputs from the driver door ajar switch and the
ignition switch as well as an engine speed message
input received from the PCM over the PCI data bus
indicate that the driver door is opened with the igni-
tion switch in the On position and the engine is not
running. The chimes will continue to sound for a
duration of about twenty minutes, until the driver
door is closed, until the ignition switch is turned to
the Off position, or until the engine speed message
indicates the engine is running, whichever occurs
first.

e Engine Coolant Temperature High Warning
- The instrument cluster chime tone generator will
generate a single chime tone when the check gauges
indicator is illuminated for a high or critical engine
coolant temperature condition. The instrument clus-
ter uses engine coolant temperature message inputs
received from the PCM over the PCI data bus to illu-
minate the check gauges indicator for a coolant tem-
perature high condition. This chime feature will only
occur once in an ignition cycle.

e Fasten Seat Belt Warning - The instrument
cluster chime tone generator will generate repetitive
chimes at a slow rate each time the ignition switch is
turned to the On or Start positions to announce that
the hard wired inputs from the seat belt switch and
the ignition switch indicate that the driver side front
seat belt is not fastened. The chimes will continue to
sound for a duration of about six seconds, until the
driver side front seat belt is fastened, or until the
ignition switch is turned to the Off position, which-
ever occurs first.

e Head/Park Lights-On Warning - The instru-
ment cluster chime tone generator will generate
repetitive chimes at a slow rate to announce that the
hard wired inputs from the driver door ajar switch,
the ignition switch, and the exterior lighting circuitry
of the left multi-function switch indicate that the
exterior lamps are turned On with the driver door
opened and the ignition switch in the Off position.
The chimes will continue to sound for about three
minutes or until the exterior lamps are turned Off,
the driver door is closed, or the ignition switch is
turned to the On position, whichever occurs first.

e Key-In-Ignition Warning - The instrument
cluster chime tone generator will generate repetitive
chimes at a slow rate to announce that the hard
wired inputs from the driver door ajar switch, the
ignition switch, and the key-in ignition circuitry of
the ignition switch indicate that the key is in the
ignition lock cylinder with the driver door opened
and the ignition switch in the Off position. The
chimes will continue to sound until the key is
removed from the ignition lock cylinder, the driver
door is closed, or the ignition switch is turned to the
On position, whichever occurs first.

e Low Fuel Warning - The instrument cluster
chime tone generator will generate one chime tone
when the low fuel indicator is illuminated by the
instrument cluster. The instrument cluster uses a
percent tank full message input received from the
PCM over the PCI data bus indicating that there is
less than about one-eighth tank of fuel remaining to
illuminate the low fuel indicator. This chime feature
will only occur once in an ignition cycle.

e Low Oil Pressure Warning - The instrument
cluster chime tone generator will generate repetitive
chimes at a fast rate when the check gauges indica-
tor is illuminated for a low oil pressure condition.
The instrument cluster uses engine speed and oil
pressure message inputs received from the PCM over
the PCI data bus indicating that the engine is run-
ning at greater than 300 rpm and that the oil pres-
sure is low to illuminate the check gauges indicator.
The chimes will continue to sound for five seconds,
until the engine oil pressure message indicates that
the oil pressure is not low, or until the engine speed
message indicates that the engine is running at less
than 300 rpm, whichever occurs first. This chime
tone will only occur once in an ignition cycle.

e Overspeed Warning - The instrument cluster
chime tone generator will generate repetitive chimes
at a slow rate to announce that a vehicle speed mes-
sage input received from the PCM over the PCI data
bus indicates that the vehicle speed is above 120
kilometers-per-hour (75 miles-per-hour). The chimes
will continue to sound until the vehicle speed mes-
sage indicates that the vehicle speed is below 120
kilometers-per-hour (75 miles-per-hour). This feature
is only enabled on an instrument cluster that has
been programmed with a Middle East Gulf Coast
Country (GCC) country code.

e Park Brake Reminder - The instrument clus-
ter chime tone generator will generate ten repetitive
chimes at a slow rate to announce that the hard
wired input from the park brake switch and a vehicle
speed message input received from the PCM over the
PCI data bus indicates that the park brake is applied
and the vehicle is moving. This chime feature will
repeat each time the input conditions are met.

e Passenger Door Ajar Warning - The instru-
ment cluster chime tone generator will generate
three sets of two chimes at a slow rate to announce
that the hard wired inputs from the passenger door
ajar switch and the ignition switch as well as an
engine speed message input received from the PCM
over the PCI data bus indicate that the passenger
door is opened with the ignition switch in the On
position and the engine is not running. This chime
feature will repeat each time the input conditions are
met.
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e Sentry Key Immobilizer System “Customer
Learn” Mode Announcement - This chime feature
is only active on vehicles equipped with the optional
Sentry Key Immobilizer System (SKIS) and sold in
markets where the optional “Customer Learn” pro-
gramming feature is available. The instrument clus-
ter chime tone generator will generate one chime to
announce that a status message input received from
the Sentry Key Immobilizer Module (SKIM) over the
PCI data bus indicates that the SKIS is in the “Cus-
tomer Learn” mode, which is used for programming
additional sentry key transponders.

e Turn Signal On Warning - The instrument
cluster chime tone generator will generate repetitive
chimes at a slow rate to announce that the hard
wired input for the right or left turn signal indicator
as well as vehicle distance and speed message inputs
received from the PCM over the PCI data bus indi-
cate that a turn signal has been active continuously
for 1.6 kilometers (1 mile) with the vehicle speed
greater than 22 kilometers-per-hour (15 miles-per
hour). Vehicles built for markets other than the
United States and Canada have a revised distance
threshold of 4 kilometers for this feature. The chime
will continue until the turn signal input becomes
inactive, the status changes, or until the vehicle
speed message indicates that the speed is less than
22 kilometers-per-hour (15 miles-per-hour), which-
ever occurs first. The hazard warning flashers will
not activate this chime feature.

The instrument cluster provides chime service for
all available features in the chime warning system.
The instrument cluster relies upon its internal pro-
gramming, hard wired inputs from numerous
switches, and electronic message inputs received
from other electronic modules over the PCI data bus
network. Upon receiving the proper inputs, the
instrument cluster activates the integral chime tone
generator to provide the audible chime to the vehicle
operator. The chime tone generator in the instrument
cluster is capable of producing single chime tones, or
repeated chime tones at two different rates: about
fifty chime tones per minute, or about 180 chime
tones per minute. The internal programming of the
instrument cluster determines the priority of each
chime request input that is received, as well as the

rate and duration of each chime that is to be gener-
ated.

The hard wired chime warning system inputs to
the instrument cluster, as well as other hard wired
circuits for this system may be diagnosed and tested
using conventional diagnostic tools and procedures.
However, conventional diagnostic methods may not
prove conclusive in the diagnosis of the instrument
cluster or the PCI data bus network. The most reli-
able, efficient and accurate means to diagnose the
instrument cluster and the PCI data bus network
inputs for the chime warning system requires the use
of a DRBIII® scan tool. Refer to the appropriate diag-
nostic information.

DIAGNOSIS AND TESTING - CHIME WARNING
SYSTEM

The chime warning system features driven by hard
wired inputs to the instrument cluster may be diag-
nosed and tested using conventional diagnostic tools
and procedures. However, conventional diagnostic
methods may not prove conclusive in the diagnosis of
the chime warning system features driven by mes-
sage inputs to the instrument cluster over the Pro-
grammable Communications Interface (PCI) data bus
network. The most reliable, efficient and accurate
means to diagnose the instrument cluster and the
PCI data bus network inputs for the chime warning
system requires the use of a DRBIII® scan tool. Refer
to the appropriate diagnostic and wiring information.

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, DISABLE THE AIRBAG SYSTEM BEFORE
ATTEMPTING ANY STEERING WHEEL, STEERING
COLUMN, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.
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CONDITION

POSSIBLE CAUSES

CORRECTION

NO SEAT BELT WARNING
CHIME WITH SEAT BELT
UNBUCKLED, BUT OTHER
CHIME FEATURES OK

1. Seat belt switch ground
circuit open.

2. Seat belt switch sense
circuit open.

3. Faulty seat belt switch.

1. Check for continuity between the ground circuit
of the floor wire harness connector for the seat
belt switch and a good ground. Repair open
ground circuit, if required.

2. Check for continuity between the seat belt
switch sense circuit of the floor wire harness
connector for the seat belt switch and the
instrument panel wire harness instrument cluster
connector. Repair the open seat belt switch sense
circuit, if required.

3. Check for continuity between the ground circuit
and the seat belt switch sense circuit of the seat
belt switch pigtail connector. There should be
continuity with the seat belt unbuckled. Replace
the faulty seat belt, if required.

SEAT BELT WARNING
CHIME WITH SEAT BELT
BUCKLED

1. Seat belt switch sense
circuit shorted.

2. Faulty seat belt switch.

1. With the floor wire harness connector for the
seat belt switch and the instrument panel wire
harness instrument cluster connector
disconnected, there should be no continuity
between the seat belt switch sense circuit and a
good ground. Repair the shorted seat belt switch
sense circuit, if required.

2. Check for continuity between the ground circuit
cavity and the seat belt switch sense circuit of the
seat belt switch pigtail connector. There should
be no continuity with the seat belt buckled.
Replace the faulty seat belt, if required.

NO KEY-IN IGNITION
WARNING CHIME, BUT
OTHER CHIME FEATURES
OK

1. Driver door ajar switch
sense circuit open.

2. Key-in ignition switch
sense circuit open.

3. Ignition switch ground
circuit open.

4. Faulty ignition switch.

1. Check for continuity between the driver door
ajar switch sense circuit of the connector for the
driver door ajar switch and the cross body wire
harness ignition switch connector. Repair the
open driver door ajar switch sense circuit, if
required.

2. Check for continuity between the key-in ignition
switch sense circuit of the cross body wire
harness ignition switch connector and the
instrument panel wire harness instrument cluster
connector. Repair the open key-in ignition switch
sense circuit, if required.

3. Check for continuity between the ground circuit
cavity of the cross body wire harness ignition
switch connector and a good ground. Repair the
open ground circuit, if required

4. Check for continuity between the ground circuit
terminal and the key-in ignition switch sense
circuit terminal in the ignition switch connector.
There should be continuity with a key in the
ignition lock cylinder. Replace the faulty ignition
switch, if required.
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CONDITION

POSSIBLE CAUSES

CORRECTION

NO HEADLAMPS-ON
WARNING CHIME, BUT
OTHER CHIME FEATURES
OK

1. Driver door ajar switch
sense circuit open.

2. Headlamp switch output
circuit open.

3. Faulty multi-function
switch.

1. Check for continuity between the driver door
ajar switch sense circuit of the connector for the
driver door ajar switch and the instrument panel
wire harness instrument cluster connector. Repair
the open driver door ajar switch sense circuit, if
required.

2. Check for continuity between the headlamp
switch output circuit of the instrument panel wire
harness instrument cluster connector and the
park lamp feed circuit of the cross body wire
harness left multi-function switch connector.
Repair the open headlamp switch output circuit, if
required.

3. Check for continuity between the B(+) circuit
terminal and the park lamp feed circuit terminal in
the left multi-function switch connector. There
should be continuity with the headlamp switch in
the On position. Replace the faulty left multi-
function switch, if required.

NO CHIMES AND OTHER

INSTRUMENT CLUSTER

FEATURES ERRATIC OR
DISABLED

1. Instrument cluster ground
circuit open.

2. Instrument cluster fused
B(+) circuit open.

3. Instrument cluster fused
ignition switch output
(run-start) circuit open.

4. Faulty instrument cluster.

1. Check for continuity between the ground circuit
of the instrument panel wire harness instrument
cluster connector and a good ground. Repair the
open ground circuit, if required.

2. Check for battery voltage at the B(+) circuit of
the instrument panel wire harness instrument
cluster connector. Repair the open fused B(+)
circuit, if required.

3. With the ignition switch in the On position,
check for battery voltage at the fused ignition
switch output (run-start) circuit of the instrument
panel wire harness instrument cluster connector.
Repair the open fused ignition switch output
(run-start) circuit, if required.

4. Replace the faulty instrument cluster, if
required.

NO CHIMES, BUT ALL
OTHER INSTRUMENT
CLUSTER FEATURES OK

1. Faulty instrument cluster.

1. Replace the faulty instrument cluster, if
required.
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DESCRIPTION

The DaimlerChrysler Programmable Communica-
tion Interface (PCI) data bus system is a single wire
multiplex system used for vehicle communications on
many DaimlerChrysler Corporation vehicles. Multi-
plexing is a system that enables the transmission of
several messages over a single channel or circuit. All
DaimlerChrysler vehicles use this principle for com-
munication between various microprocessor-based
electronic control modules. The PCI data bus exceeds
the Society of Automotive Engineers (SAE) J1850
Standard for Class B Multiplexing.

Many of the electronic control modules in a vehicle
require information from the same sensing device. In
the past, if information from one sensing device was
required by several controllers, a wire from each con-
troller needed to be connected in parallel to that sen-
sor. In addition, each controller utilizing analog
sensors required an Analog/Digital (A/D) converter in
order to "read” these sensor inputs. Multiplexing
reduces wire harness complexity, sensor current loads
and controller hardware because each sensing device is
connected to only one controller, which reads and dis-
tributes the sensor information to the other controllers
over the data bus. Also, because each controller on the
data bus can access the controller sensor inputs to
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every other controller on the data bus, more function
and feature capabilities are possible.

In addition to reducing wire harness complexity,
component sensor current loads and controller hard-
ware, multiplexing offers a diagnostic advantage. A
multiplex system allows the information flowing
between controllers to be monitored using a diagnos-
tic scan tool. The DaimlerChrysler system allows an
electronic control module to broadcast message data
out onto the bus where all other electronic control
modules can "hear” the messages that are being sent.
When a module hears a message on the data bus
that it requires, it relays that message to its micro-
processor. Each module ignores the messages on the
data bus that are being sent to other electronic con-
trol modules.

OPERATION

Data exchange between modules is achieved by
serial transmission of encoded data over a single wire
broadcast network. The wire colors used for the PCI
data bus circuits are yellow with a violet tracer, or vio-
let with a yellow tracer, depending upon the applica-
tion. The PCI data bus messages are carried over the
bus in the form of Variable Pulse Width Modulated
(VPWM) signals. The PCI data bus speed is an average
10.4 Kilo-bits per second (Kbps). By comparison, the
prior two-wire Chrysler Collision Detection (CCD) data
bus system is designed to run at 7.8125 Kbps.
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The voltage network used to transmit messages
requires biasing and termination. Each module on
the PCI data bus system provides its own biasing
and termination. Each module (also referred to as a
node) terminates the bus through a terminating
resistor and a terminating capacitor. There are two
types of nodes on the bus. The dominant node termi-
nates the bus through a 1 KW resistor and a 3300 pF
capacitor. The Powertrain Control Module (PCM) is
the only dominant node for the PCI data bus system.
A standard node terminates the bus through an 11
KW resistor and a 330 pF capacitor.

The modules bias the bus when transmitting a
message. The PCI bus uses low and high voltage lev-
els to generate signals. Low voltage is around zero
volts and the high voltage is about seven and one-
half volts. The low and high voltage levels are gener-
ated by means of variable-pulse width modulation to
form signals of varying length. The Variable Pulse
Width Modulation (VPWM) used in PCI bus messag-
ing is a method in which both the state of the bus
and the width of the pulse are used to encode bit
information. A "zero” bit is defined as a short low
pulse or a long high pulse. A "one” bit is defined as a
long low pulse or a short high pulse. A low (passive)
state on the bus does not necessarily mean a zero bit.
It also depends upon pulse width. If the width is
short, it stands for a zero bit. If the width is long, it
stands for a one bit. Similarly, a high (active) state
does not necessarily mean a one bit. This too depends
upon pulse width. If the width is short, it stands for
a one bit. If the width is long, it stands for a zero bit.

In the case where there are successive zero or one
data bits, both the state of the bus and the width of
the pulse are changed alternately. This encoding
scheme is used for two reasons. First, this ensures that
only one symbol per transition and one transition per
symbol exists. On each transition, every transmitting
module must decode the symbol on the bus and begin
timing of the next symbol. Since timing of the next
symbol begins with the last transition detected on the
bus, all of the modules are re-synchronized with each
symbol. This ensures that there are no accumulated
timing errors during PCI data bus communication.

The second reason for this encoding scheme is to
guarantee that the zero bit is the dominant bit on
the bus. When two modules are transmitting simul-
taneously on the bus, there must be some form of
arbitration to determine which module will gain con-
trol. A data collision occurs when two modules are
transmitting different messages at the same time.
When a module is transmitting on the bus, it is read-
ing the bus at the same time to ensure message
integrity. When a collision is detected, the module
that transmitted the one bit stops sending messages
over the bus until the bus becomes idle.

Each module is capable of transmitting and receiv-
ing data simultaneously. The typical PCI bus mes-
sage has the following four components:

e Message Header - One to three bytes in length.
The header contains information identifying the mes-
sage type and length, message priority, target mod-
ule(s) and sending module.

e Data Byte(s) - This is the actual message that
is being sent.

e Cyclic Redundancy Check (CRC) Byte - This
byte is used to detect errors during a message trans-
mission.

e In-Frame Response (IFR) byte(s) - If a
response is required from the target module(s), it can
be sent during this frame. This function is described
in greater detail in the following paragraph.

The IFR consists of one or more bytes, which are
transmitted during a message. If the sending module
requires information to be received immediately, the
target module(s) can send data over the bus during
the original message. This allows the sending module
to receive time-critical information without having to
wait for the target module to access the bus. After
the IFR is received, the sending module broadcasts
an End of Frame (EOF) message and releases control
of the bus.

The PCI data bus can be monitored using the
DRBIII® scan tool. It is possible, however, for the bus
to pass all DRBIII® tests and still be faulty if the
voltage parameters are all within the specified range
and false messages are being sent.

CONTROLLER ANTILOCK
BRAKE

DESCRIPTION

The CAB operates the ABS system, and is separate
from other vehicle electrical circuits. The CAB is
located under the instrument panel to the right side
of the steering column. It is mounted to bracket with
one bolt. The bracket is mounted to the front upper
cowl panel.

OPERATION

The CAB voltage source is through the ignition
switch in the RUN position. The CAB contains dual
microprocessors. A logic block in each microprocessor
receives identical sensor signals. These signals are
processed and compared simultaneously. The CAB
contains a self check program that illuminates the
ABS warning light when a system fault is detected.
Faults are stored in a diagnostic program memory
and are accessible with the DRB scan tool. ABS
faults remain in memory until cleared, or until after
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the vehicle is started approximately 50 times. Stored
faults are not erased if the battery is disconnected.

REMOVAL
(1) Remove the negative battery cable from the

battery.
(2) Pull up on the CAB harness connector release
(Fig. 1)and remove connector.

Fig. 1 CAB HARNESS CONNECTOR RELEASE

1 - ABS MODULE
2 - ELECTRICAL CONNECTOR

(3) Remove the pump connector from the CAB.
(4) Remove the CAB mounting bolts.
(5) Remove the CAB from the HCU (Fig. 2).

INSTALLATION

(1) Install CAB to the HCU (Fig. 2).

(2) Install mounting bolts. Tighten to 2 N-m (16 in.
Ibs.).

(3) Install the pump electircal connector to the
CAB (Fig. 2).

(4) Install the wiring harness connector to the
CAB and push down on the release to secure the con-
nector.

(5) Install negative battery cable to the battery.

DATA LINK CONNECTOR

DESCRIPTION - DATA LINK CONNECTOR

The data link connector (DLC) is located at the
lower edge of the instrument panel near the steering
column.

OPERATION - DATA LINK CONNECTOR

The 16—way data link connector (diagnostic scan
tool connector) links the Diagnostic Readout Box
(DRB) scan tool or the Mopar Diagnostic System
(MDS) with the Powertrain Control Module (PCM).
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Fig. 2 CONTROLLER AND HCU

1 - CONTROLLER ANTILOCK BRAKE MODULE
2 - HYDRAULIC CONTROL UNIT (H.C.U)
3 - ELECTRICAL CONNECTOR

POWERTRAIN CONTROL
MODULE

DESCRIPTION
DESCRIPTION

The PCM is located in the engine compartment
(Fig. 3). The PCM s referred to as JTEC.

DESCRIPTION - MODES OF OPERATION

As input signals to the Powertrain Control Module
(PCM) change, the PCM adjusts its response to the
output devices. For example, the PCM must calculate
different injector pulse width and ignition timing for
idle than it does for wide open throttle (WOT).

The PCM will operate in two different modes:
Open Loop and Closed Loop.

During Open Loop modes, the PCM receives input
signals and responds only according to preset PCM
programming. Input from the oxygen (O2S) sensors
is not monitored during Open Loop modes.

During Closed Loop modes, the PCM will monitor
the oxygen (O2S) sensors input. This input indicates
to the PCM whether or not the calculated injector
pulse width results in the ideal air-fuel ratio. This
ratio is 14.7 parts air-to-1 part fuel. By monitoring
the exhaust oxygen content through the O2S sensor,
the PCM can fine tune the injector pulse width. This
is done to achieve optimum fuel economy combined
with low emission engine performance.

The fuel injection system has the following modes
of operation:

e Ignition switch ON

e Engine start-up (crank)
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Fig. 3 PCM Location

- PCM MOUNTING BOLTS (3)

- POWERTRAIN CONTROL MODULE (PCM)
- BATTERY

- (3) 32-WAY CONNECTOR

A WN P

Engine warm-up
Idle
Cruise
Acceleration
Deceleration
Wide open throttle (WOT)
Ignition switch OFF

The ignition switch On, engine start-up (crank),
engine warm-up, acceleration, deceleration and wide
open throttle modes are Open Loop modes. The idle
and cruise modes, (with the engine at operating tem-
perature) are Closed Loop modes.

IGNITION SWITCH (KEY-ON) MODE

This is an Open Loop mode. When the fuel system
is activated by the ignition switch, the following
actions occur:

e The PCM pre-positions the
(IAC) motor.

e The PCM determines atmospheric air pressure
from the MAP sensor input to determine basic fuel
strategy.

e The PCM monitors the engine coolant tempera-
ture sensor input. The PCM modifies fuel strategy
based on this input.

e Intake manifold air temperature sensor input is
monitored.

e Throttle position sensor (TPS) is monitored.

e The auto shutdown (ASD) relay is energized by
the PCM for approximately three seconds.

Idle Air Control

e The fuel pump is energized through the fuel
pump relay by the PCM. The fuel pump will operate
for approximately three seconds unless the engine is
operating or the starter motor is engaged.

e The O2S sensor heater element is energized via
the ASD relay. The O2S sensor input is not used by
the PCM to calibrate air-fuel ratio during this mode
of operation.

e The Up-shift Indicator Lamp is
(manual transmission only).

illuminated

ENGINE START-UP MODE

This is an Open Loop mode. The following actions
occur when the starter motor is engaged.

The PCM receives inputs from:

e Battery voltage

e Engine coolant temperature sensor

e Crankshaft position sensor

e Intake manifold air temperature sensor

¢ Manifold absolute pressure (MAP) sensor

e Throttle position sensor (TPS)

e Camshaft position sensor signal

The PCM monitors the crankshaft position sensor.
If the PCM does not receive a crankshaft position
sensor signal within 3 seconds of cranking the
engine, it will shut down the fuel injection system.

The fuel pump is activated by the PCM through
the fuel pump relay.

Voltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
turning the ground circuit to each individual injector
on and off.

The PCM determines the proper ignition timing
according to input received from the crankshaft posi-
tion sensor.

ENGINE WARM-UP MODE

This is an Open Loop mode. During engine warm-
up, the PCM receives inputs from:

e Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Air conditioning select signal (if equipped)

e Air conditioning request signal (if equipped)

Based on these inputs the following occurs:

e \/oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
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turning the ground circuit to each individual injector
on and off.

e The PCM adjusts engine idle speed through the
idle air control (IAC) motor and adjusts ignition tim-
ing.

e The PCM operates the A/C compressor clutch
through the A/C compressor clutch relay. This is done
if A/C has been selected by the vehicle operator and
specified pressures are met at the high and low—pres-
sure A/C switches. Refer to Group 24, Heating and
Air Conditioning for additional information.

e When engine has reached operating tempera-
ture, the PCM will begin monitoring O2S sensor
input. The system will then leave the warm-up mode
and go into closed loop operation.

IDLE MODE

When the engine is at operating temperature, this
is a Closed Loop mode. At idle speed, the PCM)
receives inputs from:

e Air conditioning select signal (if equipped)
Air conditioning request signal (if equipped)
Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)
Camshaft position sensor signal (in the distribu-

—+
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Battery voltage

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Oxygen sensors

e Power steering pressure switch (2.5L engine
only)

Based on these inputs, the following occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
injection sequence and injector pulse width by turn-
ing the ground circuit to each individual injector on
and off.

e The PCM monitors the O2S sensor input and
adjusts air-fuel ratio by varying injector pulse width.
It also adjusts engine idle speed through the idle air
control (IAC) motor.

e The PCM adjusts ignition timing by increasing
and decreasing spark advance.

e The PCM operates the A/C compressor clutch
through the A/C compressor clutch relay. This is done
if A/C has been selected by the vehicle operator and
specified pressures are met at the high and low—pres-
sure A/C switches. Refer to Group 24, Heating and
Air Conditioning for additional information.

On 2.5L 4-cylinder engines, a power steering pres-
sure switch is used to supply an input to the PCM

when steering pump pressure is high. This will raise
engine speed. Refer to Power Steering Pressure
Switch in this group for additional information. The
4.0L 6-cylinder engine does not use this switch.

CRUISE MODE

When the engine is at operating temperature, this
is a Closed Loop mode. At cruising speed, the PCM
receives inputs from:

e Air conditioning select signal (if equipped)

Air conditioning request signal (if equipped)
Battery voltage

Engine coolant temperature sensor
Crankshaft position sensor

Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Oxygen (0O2S) sensors

Based on these inputs, the following occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then adjust
the injector pulse width by turning the ground circuit
to each individual injector on and off.

e The PCM monitors the O2S sensor input and
adjusts air-fuel ratio. It also adjusts engine idle
speed through the idle air control (IAC) motor.

e The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

e The PCM operates the A/C compressor clutch
through the clutch relay. This happens if A/C has
been selected by the vehicle operator and requested
by the A/C thermostat.

e The Up-shift Indicator Lamp is operated (man-
ual transmission only).

ACCELERATION MODE

This is an Open Loop mode. The PCM recognizes
an abrupt increase in throttle position or MAP pres-
sure as a demand for increased engine output and
vehicle acceleration. The PCM increases injector
pulse width in response to increased throttle opening.

DECELERATION MODE

When the engine is at operating temperature, this
is an Open Loop mode. During hard deceleration, the
PCM receives the following inputs.
Air conditioning select signal (if equipped)
Air conditioning request signal (if equipped)
Battery voltage
Engine coolant temperature sensor
Crankshaft position sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
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e Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Vehicle speed sensor

If the vehicle is under hard deceleration with the
proper rpm and closed throttle conditions, the PCM
will ignore the oxygen sensor input signal. The PCM
will enter a fuel cut-off strategy in which it will not
supply a ground to the injectors. If a hard decelera-
tion does not exist, the PCM will determine the
proper injector pulse width and continue injection.

Based on the above inputs, the PCM will adjust
engine idle speed through the idle air control (IAC)
motor.

The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

WIDE OPEN THROTTLE MODE

This is an Open Loop mode. During wide open
throttle operation, the PCM receives the following
inputs.

e Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

During wide open throttle conditions, the following
occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
turning the ground circuit to each individual injector
on and off. The PCM ignores the oxygen sensor input
signal and provides a predetermined amount of addi-
tional fuel. This is done by adjusting injector pulse
width.

e The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

e The Up-shift Indicator Lamp is operated (man-
ual transmission only).

IGNITION SWITCH OFF MODE

When ignition switch is turned to OFF position,
the PCM stops operating the injectors, ignition coil,
ASD relay and fuel pump relay.

DESCRIPTION - 5 VOLT SUPPLIES

Two different Powertrain Control Module (PCM)
five volt supply circuits are used; primary and sec-
ondary.

DESCRIPTION - IGNITION CIRCUIT SENSE
This circuit ties the ignition switch to the Power-
train Control Module (PCM).

DESCRIPTION - POWER GROUNDS

The Powertrain Control Module (PCM) has 2 main
grounds. Both of these grounds are referred to as
power grounds. All of the high-current, noisy, electri-
cal devices are connected to these grounds as well as
all of the sensor returns. The sensor return comes
into the sensor return circuit, passes through noise
suppression, and is then connected to the power
ground.

The power ground is used to control ground cir-
cuits for the following PCM loads:

e Generator field winding
Fuel injectors
Ignition coil(s)
Certain relays/solenoids
Certain sensors

DESCRIPTION - SENSOR RETURN

The Sensor Return circuits are internal to the Pow-
ertrain Control Module (PCM).

Sensor Return provides a low—noise ground refer-
ence for all engine control system sensors. Refer to
Power Grounds for more information.

OPERATION

OPERATION

The PCM operates the fuel system. The PCM is a
pre-programmed, triple microprocessor digital com-
puter. It regulates ignition timing, air-fuel ratio,
emission control devices, charging system, speed con-
trol (if equipped), air conditioning compressor clutch
engagement and idle speed. The PCM can adapt its
programming to meet changing operating conditions.

The PCM receives input signals from various
switches and sensors. Based on these inputs, the
PCM regulates various engine and vehicle operations
through different system components. These compo-
nents are referred to as PCM Outputs. The sensors
and switches that provide inputs to the PCM are con-
sidered PCM Inputs.

The PCM adjusts ignition timing based upon
inputs it receives from sensors that react to: engine
rpm, manifold absolute pressure, engine coolant tem-
perature, throttle position, transmission gear selec-
tion (automatic transmission), vehicle speed, power
steering pump pressure (2.5L only), and the brake
switch.

The PCM adjusts idle speed based on inputs it
receives from sensors that react to: throttle position,
vehicle speed, transmission gear selection, engine
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coolant temperature and from inputs it receives from
the air conditioning clutch switch and brake switch.

Based on inputs that it receives, the PCM adjusts
ignition coil dwell. The PCM also adjusts the gener-
ator charge rate through control of the generator
field and provides speed control operation.

NOTE: Powertrain Control Module (PCM) Inputs:

AJC request (if equipped with factory A/C)
AJC select (if equipped with factory A/C)
Auto shutdown (ASD) sense
Battery temperature
Battery voltage
Brake switch
CCD bus (+) circuits
CCD bus (-) circuits
Camshaft position sensor signal
Crankshaft position sensor
Data link connector for DRB scan tool
Engine coolant temperature sensor
Fuel level
Generator (battery voltage) output

e Ignition circuit sense (ignition switch in run
position)

¢ Intake manifold air temperature sensor
Leak detection pump (if equipped)
Manifold Absolute Pressure (MAP) sensor
Qil pressure sensor
Oxygen sensors
Park/neutral switch (auto. trans. only)
Power ground
Power steering pressure switch (2.5L only)
SCI receive (DRB scan tool 16—way connection)
Sensor return
Signal ground
Speed control multiplexed single wire input
Throttle position sensor
Vehicle speed sensor

NOTE: Powertrain Control Module (PCM) Outputs:

e A/C clutch relay
e Auto Shutdown (ASD) relay
e CCD bus (+/-) circuits for: speedometer, voltme-
ter, fuel gauge, oil pressure gauge/lamp, engine temp.
gauge and speed control warn. lamp
e Duty cycle EVAP canister purge solenoid
Five volt sensor supply (primary)
Five volt sensor supply (secondary)
Fuel injectors
Fuel pump relay
Generator field driver (-)
Generator field source (+)
Idle Air Control (IAC) motor
Ignition coil
Leak detection pump (if equipped)

e Malfunction indicator lamp (Check engine lamp).
Driven through CCD circuits.

e SCI transmit (DRB scan tool 16—way connection)

e Speed control vacuum solenoid

e Speed control vent solenoid

e Tachometer (if equipped). Driven through CCD
circuits.

e Transmission convertor clutch solenoid

OPERATION - 5 VOLT SUPPLIES

Primary 5-volt supply:

e supplies the required 5 volt power source to the
Crankshaft Position (CKP) sensor.

e supplies the required 5 volt power source to the
Camshaft Position (CMP) sensor.

e supplies a reference voltage for the Manifold
Absolute Pressure (MAP) sensor.

e supplies a reference voltage for the Throttle
Position Sensor (TPS) sensor.

Secondary 5-volt supply:

e supplies the required 5 volt power source to the
oil pressure sensor.

e supplies the required 5 volt power source for the
Vehicle Speed Sensor (VSS) (if equipped).

e supplies the 5 volt power source to the transmis-
sion pressure sensor (if equipped with an RE auto-
matic transmission).

OPERATION - IGNITION CIRCUIT SENSE

The ignition circuit sense input tells the PCM the
ignition switch has energized the ignition circuit.

Battery voltage is also supplied to the PCM
through the ignition switch when the ignition is in
the RUN or START position. This is referred to as
the "ignition sense” circuit and is used to "wake up”
the PCM. Voltage on the ignition input can be as low
as 6 volts and the PCM will still function. Voltage is
supplied to this circuit to power the PCM’s 8-volt reg-
ulator and to allow the PCM to perform fuel, ignition
and emissions control functions.

REMOVAL

USE THE DRB SCAN TOOL TO REPROGRAM
THE NEW POWERTRAIN CONTROL MODULE
(PCM) WITH THE VEHICLES ORIGINAL IDEN-
TIFICATION NUMBER (VIN) AND THE VEHI-
CLES ORIGINAL MILEAGE. IF THIS STEP IS
NOT DONE, A DIAGNOSTIC TROUBLE CODE
(DTC) MAY BE SET.

The PCM is located in the engine compartment
(Fig. 4).

To avoid possible voltage spike damage to the
PCM, ignition key must be off, and negative battery
cable must be disconnected before unplugging PCM
connectors.

(1) Disconnect negative battery cable at battery.
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Fig. 4 PCM Location
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(2) Remove plastic shield from over 32-way con-
nectors. Shield snaps to connectors.

(3) Carefully unplug three 32—-way connectors (Fig.
4) from PCM.

(4) Remove three PCM mounting bolts and remove
PCM from vehicle.

INSTALLATION

USE THE DRB SCAN TOOL TO REPROGRAM
THE NEW POWERTRAIN CONTROL MODULE
(PCM) WITH THE VEHICLES ORIGINAL IDEN-
TIFICATION NUMBER (VIN) AND THE VEHI-
CLES ORIGINAL MILEAGE. IF THIS STEP IS
NOT DONE, A DIAGNOSTIC TROUBLE CODE
(DTC) MAY BE SET.

(1) Install PCM and mounting bolts to vehicle.

(2) Tighten bolts to 4 N-m (35 in. Ibs.).

(3) Check pin connectors in PCM and three
32—way connectors for corrosion or damage. Also
check pin heights in connectors. Pin heights should
all be the same. Repair as necessary before installing
32—way connectors.

(4) Install three 32—way connectors.

(5) Install plastic shield to 32-way connectors.
Shield snaps to connectors.

(6) Install battery cable.

(7) Use the DRB scan tool to reprogram new PCM
with vehicles original Identification Number (VIN)
and original vehicle mileage.

SENTRY KEY IMMOBILIZER
MODULE

DESCRIPTION

The Sentry Key Immobilizer Module (SKIM) is the
primary component of the Sentry Key Immobilizer
System (SKIS) (Fig. 5). The SKIM is located in the
steering column, below the ignition lock cylinder
housing. The SKIM has an integral halo-like antenna
ring that extends from one end. When the SKIM is
properly installed on the steering column, the
antenna ring is oriented around the circumference of
the ignition lock cylinder housing.

The SKIM cannot be adjusted or repaired. If faulty
or damaged, the entire SKIM unit must be replaced.

OPERATION

The Sentry Key Immobilizer Module (SKIM) con-
tains a Radio Frequency (RF) transceiver and a
microprocessor. The SKIM transmits RF signals to,
and receives RF signals from the Sentry Key tran-
sponder through a tuned antenna enclosed within the
molded plastic antenna ring integral to the SKIM
housing. If this antenna ring is not mounted properly
around the ignition lock cylinder housing, communi-
cation problems between the SKIM and the transpon-
der may arise. These communication problems will
result in Sentry Key transponder-related faults. The
SKIM also communicates over the Programmable
Communications Interface (PCIl) data bus with the
Powertrain Control Module (PCM), the ElectroMe-
chanical Instrument Cluster (EMIC) and/or the
DRBIII® scan tool.

The SKIM retains in memory the ID numbers of
any Sentry Key transponder that is programmed into
it. A maximum of eight Sentry Key transponders can
be programmed into the SKIM. For added system
security, each SKIM is programmed with a unique
Secret Key code. This code is stored in memory, sent
over the PCI data bus to the PCM, and is encoded to
the transponder of every Sentry Key that is pro-
grammed into the SKIM. Therefore, the Secret Key
code is a common element that is found in every com-
ponent of the Sentry Key Immobilizer System (SKIS).
Another security code, called a PIN, is used to gain
access to the SKIM Secured Access Mode. The
Secured Access Mode is required during service to
perform the SKIS initialization and Sentry Key tran-
sponder programming procedures. The SKIM also
stores the Vehicle Identification Number (VIN) in its
memory, which it learns through a PCIl data bus
message from the PCM during SKIS initialization.

In the event that a SKIM replacement is required,
the Secret Key code can be transferred to the new
SKIM from the PCM using the DRBIII® scan tool
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Fig. 5 Sentry Key Immobilizer Module - Typical
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and the SKIS initialization procedure. Proper com-
pletion of the SKIS initialization will allow the exist-
ing Sentry Keys to be programmed into the new
SKIM so that new keys will not be required. In the
event that the original Secret Key code cannot be
recovered, SKIM replacement will also require new
Sentry Keys. The DRBIII® scan tool will alert the
technician during the SKIS initialization procedure if
new Sentry Keys are required.

When the ignition switch is On, the SKIM trans-
mits an RF signal to the transponder in the ignition
key. The SKIM then waits for an RF signal response
from the transponder. If the response received iden-
tifies the key as valid, the SKIM sends a valid key
message to the PCM over the PCI data bus. If the
response received identifies the key as invalid, or if
no response is received from the key transponder, the
SKIM sends an invalid key message to the PCM. The
PCM will enable or disable engine operation based
upon the status of the SKIM messages. It is impor-
tant to note that the default condition in the PCM is
an invalid key; therefore, if no message is received
from the SKIM by the PCM, the engine will be dis-
abled and the vehicle immobilized after two seconds
of running.

The SKIM also sends SKIS indicator status mes-
sages to the EMIC. This indicator status message
tells the EMIC to turn the indicator on for about
three seconds each time the ignition switch is turned
On, as a bulb test. The SKIM sends indicator status
messages to the EMIC to turn the indicator off, turn
the indicator on, or to flash the indicator on and off.
If the SKIS indicator flashes upon ignition On or
stays on solid after the bulb test, it signifies a SKIS
fault. If the SKIM detects a system malfunction
and/or the SKIS has become inoperative, the SKIS
indicator will stay on solid. If the SKIM detects an
invalid key or if a key transponder-related fault
exists, the SKIS indicator will flash. If the vehicle is
equipped with the Customer Learn transponder pro-
gramming feature, the SKIM will also send messages
to the EMIC to flash the SKIS indicator and to gen-
erate a single audible chime whenever the Customer
Learn programming mode is being utilized. (Refer to
8 - ELECTRICAL/VEHICLE THEFT SECURITY -
STANDARD PROCEDURE - SENTRY KEY TRAN-
SPONDER PROGRAMMING).

The SKIS performs a self-test each time the igni-
tion switch is turned to the On position, and will
store fault information in the form of Diagnostic
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Trouble Codes (DTC's) in SKIM memory if a system
malfunction is detected. The SKIM can be diagnosed,
and any stored DTC’'s can be retrieved using a
DRBIII® scan tool. Refer to the appropriate diagnos-
tic information.

STANDARD PROCEDURE - PCM/SKIM
PROGRAMMING

CAUTION: ASSURE THE DRBIII ® IS PROGRAMMED
WITH THE LATEST VERSION OF CURRENT SOFT-
WARE.

NOTE: Before replacing the PCM for a failed driver,
control circuit, or ground circuit, be sure to check

the related component/circuit integrity for failures

not detected due to a double fault in the circuit.
Most PCM driver/control circuit failures are caused
by internal component failures (i.e. relays and sole-
noids) and shorted circuits (i.e. pull-ups, drivers,

and switched circuits). These failures are difficult to

detect when a double fault has occurred and only
one DTC has been set.

When a PCM (JTEC) and the SKIM are replaced
at the same time, perform the following steps in
order:

(1) Program the new PCM (JTEC).

(2) Program the new SKIM.

(3) Replace all ignition keys and program them to
the new SKIM.

PROGRAMMING THE PCM (JTEC)

The SKIS Secret Key is an ID code that is unique
to each SKIM. This code is programmed and stored
in the SKIM, the PCM, and the ignition key tran-
sponder chip(s). When replacing the PCM, it is nec-
essary to program the secret key into the new PCM
using the DRBIII® scan tool. Perform the following
steps to program the secret key into the PCM.

(1) Turn the ignition switch to the On position
(transmission in Park/Neutral).

(2) Use the DRBIII® and select THEFT ALARM,
SKIM, then MISCELLANEOUS.

(3) Select PCM REPLACED (GAS ENGINE).

(4) Enter secured access mode by entering the
vehicle four-digit PIN.

(5) Select ENTER to update PCM VIN.

NOTE: If three attempts are made to enter secured
access mode using an incorrect PIN, secured
access mode will be locked out for one hour. To
exit this lockout mode, turn the ignition switch to

the ON position for one hour, then enter the correct
PIN. (Ensure all accessories are turned off. Also

monitor the battery state and connect a battery
charger if necessary).

(6) Press ENTER to transfer the secret key (the
SKIM will send the secret key to the PCM).

(7) Press PAGE BACK to get to the Select System
menu and select ENGINE, MISCELLANEOUS, and
SRI MEMORY CHECK.

(8) The DRBIII® will ask, “Is odometer reading
between XX and XX?” Select the YES or NO button
on the DRBIII®. If NO is selected, the DRBIII® will
read, “Enter Odometer Reading (From I.P. odome-
ter)”. Enter the odometer reading from the instru-
ment cluster and press ENTER.

PROGRAMMING THE SKIM

(1) Turn the ignition switch to the On position
(transmission in Park/Neutral).

(2) Use the DRBII® and select THEFT ALARM,
SKIM, then MISCELLANEOUS.

(3) Select PCM REPLACED (GAS ENGINE).

(4) Program the vehicle four-digit PIN into SKIM.

(5) Select COUNTRY CODE and enter the correct
country.

NOTE: Be sure to enter the correct country code. If
the incorrect country code is programmed into

SKIM, it cannot be changed and the SKIM must be
replaced.

(6) Select YES to update VIN (the SKIM will learn
the VIN from the PCM).

(7) Press ENTER to transfer the secret key (the
PCM will send the secret key to the SKIM).

(8) Program ignition keys to the SKIM.

NOTE: If the PCM and the SKIM are replaced at the
same time, all vehicle ignition keys will need to be
replaced and programmed to the new SKIM.

PROGRAMMING IGNITION KEYS TO THE SKIM

(1) Turn the ignition switch to the On position
(transmission in Park/Neutral).

(2) Use the DRBIII® and select THEFT ALARM,
SKIM, then MISCELLANEOUS.

(3) Select PROGRAM IGNITION KEY’S.

(4) Enter secured access mode by entering the
vehicle four-digit PIN.

NOTE: A maximum of eight keys can be learned to
each SKIM. Once a key is learned to a SKIM it (the
key) cannot be transferred to another vehicle.

(5) Obtain ignition keys to be programmed from
the customer (8 keys maximum).
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(6) Using the DRBIII®, erase all ignition keys by
selecting MISCELLANEOUS, and ERASE ALL CUR-
RENT IGN. KEYS.

(7) Program all of the ignition keys.

If ignition key programming is unsuccessful, the
DRBI1® will display one of the following messages:

e Programming Not Attempted - The DRBIII®
attempts to read the programmed key status and
there are no keys programmed into SKIM memory.

e Programming Key Failed (Possible Used
Key From Wrong Vehicle) - SKIM is unable to pro-
gram an ignition key transponder due to one of the
following:

— The ignition key transponder is faulty.
— The ignition key transponder is or has been
already programmed to another vehicle.

e 8 Keys Already Learned, Programming Not
Done - The SKIM transponder ID memory is full.

e |Learned Key In Ignition - The ID for the igni-
tion key transponder currently in the ignition lock
cylinder is already programmed in SKIM memory.

REMOVAL

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, DISABLE THE AIRBAG SYSTEM BEFORE
ATTEMPTING ANY STEERING WHEEL, STEERING
COLUMN, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.

(1) Disconnect and isolate the battery negative
cable.

(2) Remove the steering column opening cover
from the instrument panel. (Refer to 23 - BODY/IN-
STRUMENT PANEL/STEERING COLUMN OPEN-
ING COVER - REMOVAL).

(3) Remove the screws that secure the lower steer-
ing column shroud to the upper shroud (Fig. 6).

(4) If the vehicle is equipped with the optional tilt
steering column, move the tilt steering column to the
fully lowered position and leave the tilt release lever
in the released (down) position.

(5) Remove the upper and lower shrouds from the
steering column.

(6) On models equipped with a manual transmis-
sion, remove the screws that secure the multi-func-
tion switch assembly to the upper steering column
housing.

80bd8821

Fig. 6 Steering Column Shrouds Remove/Install

1 - LEFT MULTI-FUNCTION SWITCH
2 - UPPER SHROUD

3 - RIGHT MULTI-FUNCTION SWITCH

4 - CLOCKSPRING

5 - IGNITION LOCK CYLINDER HOUSING
6 - LOWER SHROUD

7 - SCREW (2)

(7) Disconnect the cross body wire harness connec-
tor for the SKIM from the SKIM connector (Fig. 7).

(8) The SKIM mounting bracket features a clip
that secures the SKIM to the inboard lower flange of
the steering column jacket. Pull downward on the
connector end of the SKIM mounting bracket to
release this clip from the steering column jacket.

(9) Rotate the SKIM and its mounting bracket
downwards and then to the side away from the steer-
ing column to slide the SKIM antenna ring from
around the ignition switch lock cylinder housing. On
models with a manual transmission, lift the multi-
function switch upward off of the upper steering col-
umn housing far enough to extract the SKIM
antenna from between the ignition key release but-
ton and the right multi-function switch housing.

(10) Remove the SKIM from the steering column.
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Fig. 7 Sentry Key Immobilizer Module - Typical
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INSTALLATION

WARNING: ON VEHICLES EQUIPPED WITH AIR-
BAGS, DISABLE THE AIRBAG SYSTEM BEFORE
ATTEMPTING ANY STEERING WHEEL, STEERING
COLUMN, OR INSTRUMENT PANEL COMPONENT
DIAGNOSIS OR SERVICE. DISCONNECT AND ISO-
LATE THE BATTERY NEGATIVE (GROUND) CABLE,
THEN WAIT TWO MINUTES FOR THE AIRBAG SYS-
TEM CAPACITOR TO DISCHARGE BEFORE PER-
FORMING FURTHER DIAGNOSIS OR SERVICE. THIS
IS THE ONLY SURE WAY TO DISABLE THE AIRBAG
SYSTEM. FAILURE TO TAKE THE PROPER PRE-
CAUTIONS COULD RESULT IN ACCIDENTAL AIR-
BAG DEPLOYMENT AND POSSIBLE PERSONAL
INJURY.

(1) Position the Sentry Key Immobilizer Module
(SKIM) (Fig. 7). On models with a manual transmis-
sion, lift the multi-function switch upward off of the
upper steering column housing far enough to insert
the SKIM antenna formation between the ignition
key release button and the multi-function switch
housing.

(2) Slide the SKIM antenna ring around the igni-
tion switch lock cylinder housing, then rotate the

SKIM and its mounting bracket upwards and toward
the steering column.

(3) Align the SKIM mounting bracket clip with the
inboard lower flange of the steering column and,
push upward firmly on the connector end of the
SKIM mounting bracket to engage the clip with the
steering column.

(4) Reconnect the cross body wire harness connec-
tor for the SKIM to the SKIM connector.

(5) On models equipped with a manual transmis-
sion, install and tighten the screws that secure the
multi-function switch assembly to the upper steering
column housing. Tighten the screws to 2 N-m (20 in.
Ibs.).

(6) Position both the upper and lower shrouds onto
the steering column (Fig. 6).

(7) Install and tighten the screws that secure the
lower steering column shroud to the upper shroud.
Tighten the screws to 2 N-m (18 in. Ibs.).

(8) Move the tilt steering column to the fully
raised position and secure it in place by moving the
tilt release lever back to the locked (up) position.

(9) Reinstall the steering column opening cover.
(Refer to 23 - BODY/INSTRUMENT PANEL/STEER-
ING COLUMN OPENING COVER - INSTALLATION).
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(10) Reconnect the battery negative cable.

NOTE: If the SKIM has been replaced with a new
unit, the Sentry Key Immobilizer System (SKIS)
MUST be initialized before the vehicle can be oper-
ated. (Refer to 8 - ELECTRICAL/VEHICLE THEFT
SECURITY - STANDARD PROCEDURE - SKIS INI-
TIALIZATION).

TRANSMISSION CONTROL
MODULE

DESCRIPTION

The Transmission Control Module (TCM) is located
in the engine compartment on the left (driver’s) side
and is mounted to the inner fender (Fig. 8).

=V
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Fig. 8 Transmission Control Module Location
1 - TRANSMISSION CONTROL MODULE

OPERATION
The TCM is the controlling unit for all electronic
operations of the transmission. The TCM receives
information regarding vehicle operation from both
direct and indirect inputs, and selects the operational
mode of the transmission. Direct inputs are hard-
wired to, and used specifically by the TCM. Indirect
inputs originate from other components/modules, and
are shared with the TCM via the PCI bus.
Some examples of direct inputs to the TCM are:
e Battery (B+) voltage
Ignition “ON” voltage
Transmission Control Relay (Switched B+)
Throttle Position Sensor
Crankshaft Position Sensor (CKP)
Transmission Range Sensor (TRS)
Pressure Switches (L/R, 2/4, OD)

e Transmission Temperature Sensor (Integral to
TRS)

e Input Shaft Speed Sensor

e Output Shaft Speed Sensor

Some examples of indirect inputs to the TCM
are:

Engine/Body ldentification
Manifold Pressure

Target Idle

Torque Reduction Confirmation
Speed Control ON/OFF Switch
Engine Coolant Temperature
Ambient/Battery Temperature
Brake Switch Status

DRB® Il Communication

Based on the information received from these var-
ious inputs, the TCM determines the appropriate
shift schedule and shift points, depending on the
present operating conditions and driver demand.
This is possible through the control of various direct
and indirect outputs.

Some examples of TCM direct outputs are:

e Transmission Control Relay

e Solenoids (L/R, 2/4, OD and UD)

e Vehicle Speed (to PCM)

e Torque Reduction Request (to PCM)

Some examples of TCM indirect outputs are:

e Transmission Temperature (to PCM)

e PRNDL Position (to BCM)

In addition to monitoring inputs and controlling
outputs, the TCM has other important responsibili-
ties and functions:

e Storing and maintaining Clutch Volume Indices
(CVI)

e Storing and selecting appropriate Shift Sched-
ules

e System self-diagnostics

e Diagnostic capabilities (with DRB® |11 scan tool)

NOTE: If the TCM has been replaced, the “Quick
Learn Procedure” must be performed. (Refer to 8 -
ELECTRICAL/ELECTRONIC CONTROL MODULES/
TRANSMISSION CONTROL MODULE - STANDARD
PROCEDURE)

CLUTCH VOLUME INDEX (CVI)

An important function of the TCM is to monitor
Clutch Volume Index (CVI). CVIs represent the vol-
ume of fluid needed to compress a clutch pack.

The TCM monitors gear ratio changes by monitor-
ing the Input and Output Speed Sensors. The Input,
or Turbine Speed Sensor sends an electrical signal to
the TCM that represents input shaft rom. The Out-
put Speed Sensor provides the TCM with output
shaft speed information.
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By comparing the two inputs, the TCM can deter-
mine transmission gear position. This is important to
the CVI calculation because the TCM determines
CVIs by monitoring how long it takes for a gear
change to occur (Fig. 9).

Gear ratios can be determined by using the DRB®
11l Scan Tool and reading the Input/Output Speed
Sensor values in the “Monitors” display. Gear ratio
can be obtained by dividing the Input Speed Sensor
value by the Output Speed Sensor value.

For example, if the input shaft is rotating at 1000
rpm and the output shaft is rotating at 500 rpm,
then the TCM can determine that the gear ratio is
2:1. In direct drive (3rd gear), the gear ratio changes
to 1:1. The gear ratio changes as clutches are applied
and released. By monitoring the length of time it
takes for the gear ratio to change following a shift
request, the TCM can determine the volume of fluid
used to apply or release a friction element.

The volume of transmission fluid needed to apply
the friction elements are continuously updated for
adaptive controls. As friction material wears, the vol-
ume of fluid need to apply the element increases.

Certain mechanical problems within the input
clutch assembly (broken return springs, out of posi-
tion snap rings, excessive clutch pack clearance,
improper assembly, etc.) can cause inadequate or out-
of-range element volumes. Also, defective Input/Out-
put Speed Sensors and wiring can cause these
conditions. The following chart identifies the appro-
priate clutch volumes and when they are monitored/
updated:

; TCM

THE CLUTCH PACK TO

CHANGE THE GEAR RATIO

®
]

THE TCM TIMES HOW LONG
@ IT TAKES TO COMPRESS

® ® ®
®

Fig. 9 Example of CVI Calculation

- OUTPUT SPEED SENSOR
- OUTPUT SHAFT

- CLUTCH PACK

- SEPARATOR PLATE

- FRICTION DISCS

- INPUT SHAFT

- INPUT SPEED SENSOR

- PISTON AND SEAL
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CLUTCH VOLUMES

Clutch When Updated Proper Clutch
Shift Sequence Oil Temperature Throttle Angle Volume
LIR 2-1 or 3-1 coast > 70° <5° 35 to 83
downshift
2/4 1-2 shift 5 - 540 20to 77
oD 2-3 shift > 110° 48 to 150
ub 4-3 or 4-2 shift > 5° 24t0 70

SHIFT SCHEDULES

As mentioned earlier, the TCM has programming
that allows it to select a variety of shift schedules.
Shift schedule selection is dependent on the follow-
ing:

Shift lever position
Throttle position
Engine load

Fluid temperature
Software level

As driving conditions change, the TCM appropri-
ately adjusts the shift schedule. Refer to the follow-
ing table 42RLE Shift Schedule to determine the
appropriate operation expected, depending on driving
conditions.
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42RLE SHIFT SCHEDULE

ELECTRONIC CONTROL MODULES  8E - 15

Schedule

Condition

Expected Operation

Extreme Cold

Oil temperature at start-up below
-16° F

Park, Reverse, Neutral and 2nd
gear only (prevents shifting which
may fail a clutch with frequent
shifts)

Cold

Oil temperature at start-up above
-12° F and below 36° F

— Delayed 2-3 upshift
(approximately 22-31 mph)

— Delayed 3-4 upshift (45-53 mph)
— Early 4-3 costdown shift
(approximately 30 mph)

— Early 3-2 coastdown shift
(approximately 17 mph)

— High speed 4-2, 3-2, 2-1 kickdown
shifts are prevented

— No EMCC

Warm

Oil temperature at start-up above
36° F and below 80 degree F

— Normal operation (upshift,
kickdowns, and coastdowns)

— No EMCC

Hot

Oil temperature at start-up above
80° F

— Normal operation (upshift,
kickdowns, and coastdowns)

— Full EMCC, no PEMCC except to
engage FEMCC (except at closed
throttle at speeds above 70-83 mph)

Overheat

Oil temperature above 240° F or
engine coolant temperature above
244° F

— Delayed 2-3 upshift (25-32 mph)
— Delayed 3-4 upshift (41-48 mph)
— 3rd gear FEMCC from 30-48 mph
— 3rd gear PEMCC from 27-31 mph

Super Overheat

Oil temperature above 260° F

— All "Overheat” shift schedule
features apply

— 2nd gear PEMCC above 22 mph

— Above 22 mph the torque
converter will not unlock unless the
throttle is closed or if a wide open
throttle 2nd PEMCC to 1 kickdown
is made
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STANDARD PROCEDURE - TCM QUICK LEARN

The quick learn procedure requires the use of the
DRB® scan tool.

This program allows the electronic transmission
system to recalibrate itself. This will provide the
proper transmission operation. The quick learn pro-
cedure should be performed if any of the following
procedures are performed:

e Transmission Assembly Replacement
Transmission Control Module Replacement
Solenoid Pack Replacement
Clutch Plate and/or Seal Replacement
Valve Body Replacement or Recondition

To perform the Quick Learn Procedure, the follow-
ing conditions must be met:

e The brakes must be applied

e The engine speed must be above 500 rpm

e The throttle angle (TPS) must be less than 3
degrees

e The shift lever position must stay in PARK until
prompted to shift to overdrive

e The shift lever position must stay in overdrive
after the Shift to Overdrive prompt until the DRB®
indicates the procedure is complete

e The calculated oil temperature must be above
60° and below 200°
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BATTERY SYSTEM

DESCRIPTION

A single 12-volt battery is standard factory-in-
stalled equipment on this model. All of the compo-
nents of the battery system are located within the
engine compartment of the vehicle. The battery sys-
tem for this vehicle covers the following related com-
ponents, which are covered in further detail later in
this section of the service manual:

e Battery - The storage battery provides a reli-
able means of storing a renewable source of electrical
energy within the vehicle.

e Battery Cable - The battery cables connect the
battery terminal posts to the vehicle electrical sys-
tem.

e Battery Holddown - The battery holddown
hardware secures the battery in the battery tray in
the engine compartment.
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e Battery Tray - The battery tray provides a
secure mounting location in the vehicle for the bat-
tery and an anchor point for the battery holddown
hardware.

For battery system maintenance schedules and
jump starting procedures, see the owner’'s manual in
the vehicle glove box. Optionally, refer to the Lubri-
cation and Maintenance section of this manual for
the recommended battery maintenance schedules and
for the proper battery jump starting procedure. While
battery charging can be considered a maintenance
procedure, the battery charging procedure and
related information are located later in this section of
this service manual. This was done because the bat-
tery must be fully-charged before any battery system
diagnosis or testing procedures can be performed.

OPERATION

The battery system is designed to provide a safe,
efficient, reliable and mobile means of delivering and
storing electrical energy. This electrical energy is
required to operate the engine starting system, as
well as to operate many of the other vehicle acces-
sory systems for limited durations while the engine
and/or the charging system are not operating. The
battery system is also designed to provide a reserve
of electrical energy to supplement the charging sys-
tem for short durations while the engine is running
and the electrical current demands of the vehicle
exceed the output of the charging system. In addition
to delivering, and storing electrical energy for the
vehicle, the battery system serves as a capacitor and
voltage stabilizer for the vehicle electrical system. It
absorbs most abnormal or transient voltages caused
by the switching of any of the electrical components
or circuits in the vehicle.

DIAGNOSIS AND TESTING - BATTERY SYSTEM

The battery, starting, and charging systems in the
vehicle operate with one another and must be tested
as a complete system. In order for the engine to start

and the battery to maintain its charge properly, all of
the components that are used in these systems must
perform within specifications. It is important that
the battery, starting, and charging systems be thor-
oughly tested and inspected any time a battery needs
to be charged or replaced. The cause of abnormal bat-
tery discharge, overcharging or early battery failure
must be diagnosed and corrected before a battery is
replaced and before a 