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GENERAL INFORMATION

VEHICLE IDENTIFICATION NUMBER

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. Refeld to the VIN decod-
ing chart to determine the identification of a vehicle.

The Vehicle Identification Number is also
imprinted on the: !

¢ Body Code Plate. \

e Vehicle Safety Certification Label.

s 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 = United States
2 Make J .= Jeep
3 Vehicle Type 4 = MPV
4 Gross Mehicle Weight Rating E = 3001-4000 Ibs.
F = 4001-5000 lbs.
5 Vehicle Line Y = Wrangler 4X4
6 Series 1 = Sport
2=S8E
4 = Sahara
7 Body Style 9 = Open Body
8 Engine H = 2.5L Leaded-Gasoline
P = 2.5L Unleaded-Gasoline
S = 4.0L Unieaded-Gasoline
V = 4.0L Leaded-Gasoline
9 ‘ Check Digit
10 Model Year V = 1997
11 Assembly Plant P = Toledo #2
12 thru 17 Vehicle Build Sequence
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GENERAL INFORMATION (Continued)

VEHICLE SAFETY CERTIFICATION LABEL

A vehicle safety certification label (Fig. 1) is
attached to every Chrysler Corporation vehicle. The
label certifies that the vehicle conforms to all appli-
cable Federal Motor Vehicle Safety Standards. The
label also lists:

e Month and year of vehicle manufacture.

o 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.

Vehicle Identification Number (VIN).

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.

MFD BY CHRYSLER DRTE OF HFR GUUR

CORPORATION X 06400 LB 2983 K6 -
GAUR FRONT NITH TIRES RIKS 47 pS1 coLd
3300 LB 1437 K6 P235/75R1SKL {5 X 6.5HD 35
GAHR REAR WITH TIRES RIKS 41 pSI COLD
3856 LB 1747 K6 P235/75R1SKL 15 X 6.5H0 41

THIS UEHICLE CONFORMS 10 ALL APPLICABLE FEDERAL HOTOR VERICLE SAFETY
STANDARDS 1N EFFECT ON THE DATE OF HANUFACTURE SHOMN ABOVE.

T

8 KNXKKX XXX PRINT:PUG  VEHTCLE MADE IK 4648505

Fig. 1 Vehicle Safety Certification Label—Typical
BODY CODE PLATE
LOCATION AND DECODING

A metal body code plate is attached to the floor pan
under the drivers seat (Fig. 2). 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. 3).

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. }

8020cd69

@ REAR
CARPET
SNAP
O O
7 N
FLoor’ g BODY
/S PLATE
FRONT SNAP
CARPET © 80a45084
Fig. 2 Body Code Plate Location
PRIMARY  SECONDARY  VINYL ROOF
PAINT PAINT
-
VEHICLE
ORDER = i ﬁﬁz
NUMBER _ _:_ SHELL
(3)] XXX XEXXXXHAX XXX  XXXXXX
PAINT — — ENGINE
PROCEDURE (2) XXX XXXX XXXX XXXX XXX
=i
(]) XXX X XXXXXXXXXXXXXXXXX J TRIM
ey s L
TRANSMISSION v.[.
MARKET S

Fig. 3 Body Code Plate Decoding
BODY CODE PLATE—LINE 3

DIGITS 1 THROUGH 12
Vehicle Order Number

DIGITS 13, 14, AND 15
Open Space

DIGITS 16, 17, AND 18

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

DIGIT 19
Price Class
o L = Wrangler (All)

DIGITS 20 AND 21

Body Type
e 77 = Wheel Base (93.4 in.)
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GENERAL INFORMATION (Continued)
1
BODY CODE PLATE—LINE 2 |

DIGITS 1,2, AND 3 ‘
Paint Procedure

DIGIT 4
Open Space

DIGITS 5 THROUGH 8
Primary Paint

Refer to Group 23, Body for color codes.

DIGIT 9
Open Space

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 EPE = 2.5 L 4 cyl. MPI Gasoline
e ERH = 4.0L 6 cyl. MPI Gasoline

BODY CODE PLATE LINE 1

DIGITS 1, 2, AND 3
Transmission Codes ;
¢ DDQ = AX5 5-speed Manual
e DDO = AX15 5-speed Manual
e DGD = 30RH 3-speed Automatic

INTRODUCTION

e DGG = 32RH 3-speed Automatic

DIGIT 4
Open Space

DIGIT 5
Market Code
e B = International
e C = Canada
e M = Mexico
e U = United States

DIGIT 6
Open Space

DIGITS 7 THROUGH 23

Vehicle Identification Number (VIN)
Refer to Vehicle Identification Number (VIN) para-
graph for proper breakdown of VIN code.

VEHICLE DIMENSIONS

The vehicle dimension data charts list the exterior
and interior dimensions. All dimensions are listed in

inches and centimeters.

VEHICLE EXTERIOR DIMENSIONS

MODEL WHEEL TRACK TRACK OVERALL

NAME BASE FRONT REAR LENGTH WIDTH HEIGHT
TJWrangler | 93.4 58.0147.3 58.0 1473 14773751 | 6671693 706 179.4

237.3
| VEHICLE INTERIOR DIMENSIONS
HEAD HEAD
LEG SHOULDER HIP
FRONT/ REAR FRONT/ REAR
SOFT TOP HARD TOP FRONT / REAR FRONT / REAR FRONT / REAR

42.3/40.2 40.9/ 391 41.0/364 51.9/573 511/435
107.5 / 102.2 103.8/ 99.4 104.1/92.4 131.9/ 145.5 129.7 /1105
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GENERAL INFORMATION (Continued)
INTERNATIONAL CONTROL AND DISPLAY SYMBOLS
[ ]
:D -\ t_ e
0 |40 | ¥ | e | A | B
HEADLIGHTS, l
PARKING LIGHTS, WINDSHIELD
HIGH BEAM FOG LUGHTS PANEL LIGHTS TURN SIGNAL HAZARD WARNING WASHER
WO | <w | |
‘
WINDSCREEN
WINDSHIELD WINDSHIELD WIPER DEMISTING REAR WINDOW REAR WINDOW
WIPER AND WASHER AND DEFROSTING VENTILATING FAN DEFOGGER WIPER
LX)
- +
] =) -E =3 Ers A
REAR WINDOW ENGINE COOLANT BATTERY CHARGING
WASHER FUEL TEMPERATURE CONDITION ENGINE OIL SEAT BELT
o/
REAR HOOD
BRAKE FAILURE PARKING BRAKE FRONT HOOD (TRUNK) HORN LIGHTER
J95IN-23
INTERNATIONAL VEHICLE CONTROL AND DISPLAY INCH METRIC
SYMBOLS ' _ _ , 5/16-18 M8 X 1.25
The graphic symbols illustrated in the following
chart are used to identify various instrument con- THREAD NUMBER THREAD DISTANCE
trols. Th bol d to th trol d dis- MAJOR OF MAJOR BETWEEN
rols. The symbols correspond to the controls and ais DIAMETER THREADS  DIAMETER IN THREADS IN
plays that are located on the instrument panel. IN INCHES PER INCH MILLIMETERS  MILLIMETERS

FASTENER IDENTIFICATION

THREAD IDENTIFICATION

SAE and metric bolt/nut threads are not the same.
The difference is described in the Thread Notation
chart (Fig. 4).

GRADE/CLASS IDENTIFICATION

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

PR606B

Fig. 4 Thread Notation—SAE and Metric

marks plus 2. The most commonly used metric bolt
strength classes are 9.8 and 12.9. 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.
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FASTENER IDENTIFICATION

Bolt Markings and Torque - Metric

INTRODUCTION 5

Commercial Steel Class
8.8 10.9 12.9
Bolt Head Markings V2 N
Body
Size Torque Torque Torque
Diam. Cast Iron Aluminum Cast Iron Aluminum Cast Iron Aluminum
mm Nem flb Nem fb Nem flb  Nem fi-b Nem ftlb  Nem ftb
3 9 5 7 4 14 9 1 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 j5 60 45 45 35 70 50 55 40
12 70 55 55 0 105 75 80 60 125 95 100 75
14 115 85 90 5 160 120 125 95 195 145 150 110
16 180 130 140 100 240 175 190 135 290 210 220 165
18 230 170 180 1 ‘5 320 240 250 185 400 290 310 230
Bolt Markings and Torque Values - U.S. Customary
SAE Grade Number 5 8
Bolt Head Markings
These are all SAE Grade 5 (3) line as) %
)/
slels | O
Bolt Tdrque - Grade 5 Bolt Bolt Torque - Grade 8 Bolt
Body Size Cast Iron - Aluminum Cast Iron Aluminum
Nem fr-lb Nem ft-lb Nem ft-lb Nem ft-lb
1/4 - 20 9 7 8 6 15 1" 12 9
- 28 12 9 9 7 18 13 14 10
5/16 - 18 20 1§ 16 12 30 22 24 18
-24 23 1 19 14 33 24 25 19
3/8 -16 40 3 25 20 55 40 40 30
-24 40 3 35 25 60 45 45 35
7/16 - 14 60 4 45 35 90 65 65 50
-20 65 5 55 40 95 70 75 55
1/2 -13 95 70 75 55 130 95 100 75
-20 100 7 80 60 150 110 120 90
9/16 -12 135 10 110 80 190 140 150 110
-18 150 11 115 85 210 155 170 125
5/8 - 11 180 13 150 110 255 190 205 150
-18 210 15 160 120 290 215 230 170
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 53 570 420 1100 820 890 660
-14 800 59 650 480 1200 890 960 710

95IN-6
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GENERAL INFORMATION (Continued)

FASTENER STRENGTH

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon 4— 4T Stud bolt
head bolt 5— 5T
Bolt 66— 1)
@/ head No. 7 — 7T No mark

8 — 87

9— o1 AT
10 — 107
11— 117

No mark AT

Hexagon

flange bolt
No mark AT Grooved
w/washer

hexagon bolt
6T
Hexagon
head bolt Two 5T
protruding
lines
Hexagon
flange bolt Two
protruding 6T Welded bolt
w/washer lines
hexagon bolt
Hexagon
head bolt Three
protruding 77
lines 41
Hexagon
head bolt ) Four
protruding - 8T
lines

i 95IN-4
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GENERAL INFORMATION (#ontinued)
FASTENER USAGE

INCORRECT FASTENER
AMAGE OR PER-

WARNING: USE OF AN
MAY RESULT IN COMPONENT
SONAL INJURY. |

Figure art, specifications and t%rque 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 should be used.

METRIC SYSTEM |

The metric system is based on quantities of one,
ten, one hundred, one thousand a‘ d one million (Fig.
5). |

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

Mega - (M) Million Deci - (D) Tenth

Kilo - (K) Thousand Centi -  (C) Hundreth

Milli - (m) Thousandth

J9OIN-2

Fig. 5 Metric Prefixes

Refer to the 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.)

TORQUE REFERENCES

Individual Torque Charts appear at the end of
many Groups. Refer to the Standard Torque Specifi-
cations Chart for torque references not listed in the
individual torque charts.

CONVERSION FORMULAS AND EQUIVALENT VALUES

Multiply By To Get Multiply By Yo Get
in-lbs x 0.11298 = Newton-Meters (N-m) Nem x 8.851 = in-lbs
ft-lbs x 1.3558 = Newton-Meters (N-m) Nem x 0.7376 = #-lbs
Inches Hg (60°F) x 3.377 }= Kilopascals (kPa) kPa x 0.2961 = Inches Hg
psi x 6.895 &= Kilopascals (kPo) kPa x 0.145 = psi

: |
Inches x 254 = Millimeters (mm) mm x 0.03937 = Inches
Feet x 0.3048 E Meters (M) M x 3.281 = Feet
Yords x 0.9144 £ Meters (M) M x 1.0936 = Yards
Miles x 1.6093 = Kilometers (Km) Km x 0.6214 = Miles
mph x 1.6093 ‘r= Kilometers/Hr. (Km/h) Km/h x 0.6214 = mph
Feet/Sec. x 0.3048 = Melers/Sec. (M/S) M/S x 3.281 = Feet/Sec.
Kilometers/Hr. x 0.27778 = Meters/Sec. (M/S) M/S x 3.600 = Kilometers/Hr.
mph x 0.4470 ~‘T= Meters/Sec. (M/S) M/s x 2.237 = mph

COMMON METRIC EQUIVALENTS

1inch = 25 Millimeters 1 Cubic inch = 16 Cubic Centimeters
1 Foot = 0.3 Meter 1 Cubic Foot = 0.03 Cubic Meter
1Yard = 0.9 Meter 1 Cubic Yard = 0.8 Cubic Meter
1 Mile =1.6 Kilometers

J91IN-1
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GENERAL INFORMATION (Continued)
METRIC CONVERSION
in-lbs to Nem Nem to in-lbs
in-lb  Nem |in-lb  Nem |in-lb Nem [in-lb  Nem |in-lb Nem |Nem in-lb  [Nem in-lb |[Nem  in-lb | Nem in-lb [Nem in-lb
2 2260} 42 4.7 2 9.2 ) 162  18.3032] 2 1.7702 | 4.2 37.1747| 8.2 72.5792|12.2 107.9837|16.2 143.3882
4 .4519] 44 4.9;?3 34 9,4% :gf :3% 164 18.5202] .4 35404 |44 38.9449| 8.4 74.3494/12.4 109.7539]|16.4 145.1584
6 .6779| 46 51972 | 86 9.71651126  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 542321 88 994251128 144818168 18.9811] 8 7.0809 |48 42.4854( 8.8 77.8899|12.8 113.2944|16.8 148.6969
10 1129850  5.6492| 90 101685130 14.6878|170 19.2071| V. 8.8511 |5  44.2556| 9  79.6601[13 1150046117  150.4691
12 1.3558] 52 58751 | 92 10.39441132 14.9138[172 19.4331] 1.2 10.6213 | 5.2  46.0258 9.2 81.4303|13.2 116.8348[17.2 152.2393
14 1.5818} 54 6.1011 | 94 10.6204 1134 15.1397]174 19.6590 1.4 12.3916 | 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] 16 141618 | 5.6 49.5663| 9.6 84.9708/13.6 120.3753 17.6 155.7798
18 2.0337| 58 65530 1 98 11.07230138  15.5917[178 20.1110] 1.8 159320 |58 51.3365| 9.8 86.7410{13.8 122.1455/17.8 157.5500
20 2.2597| 60 6.7790 |100  11.29831140  15.8176|180  20.3369| 2 17.7022 | 6 53.1067 |10 88.511214 123.9157{18  159.3202
22 2.4856| 62 7.00491102  11.52430142  16.0436}182 20.5620| 22 19.4725 6.2 54.8770110.2 90.2815{14.2 125.6860 18.5 163.7458
24 2.7116| 64 7.2309 [104  11.7502|144 16.2606]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 7.6828 (108  12.2022}148 16.7215|188  21.2408 2.8 247831 |68 60.1876]10.8 95.5921114.8 130.9966|20 177.0225
30 3389570 7.9088 [110 12.4281|150 16.9475(190 21.4668| 3 26553417  61.9579|11  97.3624115 = 132.7669120.5 181.4480
32 3.6155| 72 81348 {112 12.6541|152 17.1734|192  21.6927] 3.2 283236 |7.2 63.7281{11.2 99.1326[15.2 134.5371]121  185.8736
34 3.8414| 74 8.3607 1114 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 1116 13.1060{156 17.6253]196 22.1447] 3.6 318640 |7.6 67.2685[11.6 102.6730{15.6 138.0775|23  203.5759
38 4.2934| 78 8.8127 |118  13.3320}158 17.8513]198 22.3706] 3.8 33.6342 |7.8 69.0388(11.8 104.4433(158 139.8478]24  212.4270
40 4.51931 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 fi-lbs
fi-lb Nem [f-lb  Nem [ft-lb  Nem |ft-lb  Nem [ft-lb  Nem [Nem  ftlb |Nem  ftlbo JNem  ftlb |Nem  ftlb [Nem  fi-ib
i 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| 8) 59.7425
2 27116 |22 29.8280| 42 56.9444 | 62  84.0607) 82 111.1770| 2 1.4751 | 22 16.2264]| 42 30.9776| 62 457289| 82 60.4801
3 4.0675|23 31.1838| 43 58.3002 | 63  85.4165| 83 112.5328| 3 22127 | 23 16.9639] 43  31.7152] 63  46.4664] 83 61.2177
4 54233124 32539644 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 36878 | 25 18.4391] 45 33.1903| 65 47.94151 85 62.6928
6 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}f 7 51629 | 27 19.9142| 47 34.6654| 67 49.4167| 87 64.1679
8 108465|28 37.9629| 48 650793 |68  92.1956f 88 119.3120{ 8 59005 | 28 20.6517| 48  35.4030| 68  50.1542| 88 44.9545
9 122024129 39.3187| 49 66.4351 | 69  93.5514f 89 120.6678{ 9 6.6381 | 29 21.3893] 49  36.1405| 69 50.8918| 89 45.6430
10 13.5582| 30 40.6745]50 67.7909 | 70  94.9073] 90 122.0236] 10 7.3756 1 30 22.1269| 50 36.8781| 70 51.6293| 90 66.3806
1T 1491401 31 42.0304| 51 69.1467 | 7N 96.2631| 91 123.3794] 11 8.1132 | 31 22.8644) 51 37.6157] 71 52,3669 91 67.1181
12 16269832 43.3862| 52 705025 (72 97.6189| 92 124.7352] 12 8.8507 | 32 23.6020| 52 38.3532] 72 53.1045| 92 47.8557
13 17.6256| 33 447420| 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 189815| 34 460978 | 54 73.2142 | 74 100.3316| 94 127.4468{ 14 10.3259 | 34 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}f 95 70.0684
16 21.6931| 36 48.8094| 56 75.9258 | 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 125386 | 37 27.2898| 57 42.0410| 77 56.7923| 97 71.5435
18 24404738 51.5211| 58 78.6374 | 78 105.7538f 98 132.8702| 18 13.2761 | 38 28.0274| 58 42.7786| 78  57.5298| 98 72.2811
19 257605]1 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 | 0 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 | .81 20.574 | .01 .00039 |.21 .00827 |.41  .0l614 | .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 1.23 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 16764 | .86 21.844 1 .06 00236 |.26 .01024 | .46 01811 | 66 .02598 | 86 .03386
.07 1.778 |.27 6.858 | .47 11938 | .67 17.018 | .87 22.098 | .07 .00276 |-27 .01063 | .47 .01850 | .67 .02638 { 87 .03425
.08 2032 |.28 7012 1.48 12192 | .68 17272 | .88 22352 ]| .08 .00315 |.28 .01102].48 .01890 |.68 .02677 | .88 .03465
.09 2.286 |. 7.366 | .49 12,446 | .69 17526 | 89 22,606 | .09 00354 |.29 .011421.49 01929 (.69  .02717 { 89 03504
.10 2.540 |.30 7.620 | .50 12.700 | .70 17.780 | .90 22860 | .10 .00394 | -30 .0ns8l | .50 01969 | .70 .02756 1 90 .03543
1 2.794 {.31 7.874 | .51 12.954 | .71 18034 | .91 23.114 | .1} 00433 |.3! .01220 | .50 .02008 | .71 .02795 | .91  .03583
12 3048 |.32 8128 |.52 13208 |.72 18288 | .92 23368 | .12 .00472 |.32 .01260 .52 .02047 |.72 .02835 ( .92 03622
A3 3302 .33 8.382 | .53 13.462 | .73 18542 | 93 23622 | .13 00512 .33 .01299 ].53 .02087 (.73 .02874 | 93 .036%)
14 3.556 |.34 B.636 | .54 13.716 | .74 18.796 | .94 23.876 | .14 00551 | .34 .01339 | .54 .02126 | .74 02913 | .94 .03701
15 3810 .35 8.890 | .55 13970]1.75 19.050 | .95 24130 | 15 00591 |.35 .01378 | .55 02165 |.75 02953 | 95 .03740
6 4064 |36 9144 [ .56 14224 1.76 19304 | 96 24384 | 16 00630 |.36 01417 1.56 02205 |.76 .02992 | 96 .03780
A7 3318 137 9398 | .57 14478 1.77 19558 | .97 24638 | .17 00669 |.37 01457 1 .57 .02244 | .77  .03032 | 97 03819
.18 4.572 |.38 9.652 | .58 14732 | .78 19.812 | 98 24892 | .18 .00709 | .38 101496 | .58 .02283 ;.78 - .03071 .98 .03858
19 4826 |.39 9.906 | .59 14986 |.79 20066 | 99 25146 | 19 .00748 |.39 .01535 (.59  .02323 |.79 .03110 | 99 .03898
20 5080 |.40 10160 | .60 15240 }.80 20.320 [1.00 25400 | 20 .00787 |.40 .01575{.60 .02362 | .80 .03150 |1.00 .03937

J9OIN-10
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|
GENERAL INFORMATION (Pontinued)
" TORQUE SPECIFICATIONS
SPECIFIED TORQUE FOR STANDARD BOLTS
Specified torque
Class Diamefer Pitch Hexagon head bolt Hexagon ﬂangﬂolt
mm mm Nem kgf-cm fr-Ibf Nem kgf-cm f-Ibf
6 1 5 55 48 in.-Ibf 6 60 52 in.-lbf
8 1.25 12.5 130 9 14 145 10
AT 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 15 1,150 83 — — —
6 | 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 91 930 67 100 1,050 76
16 1.5 140 1,400 101 — - —
6 1 8 80 69 in.-lbf 9 90 78 in.-Ibf
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 — — —
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
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
8 125 | 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
107 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
nT 10 1.25 87 890 64 97 990 72
12 1.25 155 1,600 16 175 1,800 130

9
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GENERAL INFORMATION
INTRODUCTION

Service and maintenance pracedures for compo-
nents and systems listed in Schedule—A or B can be
found by using the Group Tab Locator index at the
front of this manual. If it is not clear which group
contains the information needed, ‘refer to the index at
the back of this manual.

There are two maintenance schedules that show
proper service based on the conditions that the vehi-
cle is subjected to. ‘

Schedule—A, lists scheduled jmaintenance to be
performed when the vehicle is used for general trans-
portation.

Schedule—B, lists maintenance intervals for vehi-
cles that are operated under the conditions listed at
the beginning of the Maintenance Schedule section.

Use the schedule that best descrlbes your driving
conditions.

Where time and mileage are listed, follow the
interval that occurs first.

PARTS AND LUBRICANT RECOMMENDATIONS

When service is required, Chrysler Corporation
recommends that only Mopar® brand parts, lubri-
cants and chemicals be used. Mopar provides the
best engineered products for servicing Chrysler Cor-
poration vehicles.

INTERNATIONAL SYMBOLS

Chrysler Corporation uses international symbols to
identify engine compartment lubricant and fluid
inspection and fill locations (Fig. 1).

/ﬁ CHRYSLER conponATloNN

7| ENGNEOL (O) BRAKE FLUID
AUTOMATIC POWER
TRANSMISSION STEERING
FLUID FLUID
ENGINE ‘> | WINDSHELD
@ COOLANT @ WASHER FLUID

9500-1

Fig. 1 International Symbols
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CLASSIFICATION OF LUBRICANTS

Only lubricants that are endorsed by the following
organization should be used to service a Chrysler
Corporation vehicle.

e Society of Automotive Engineers (SAE)

¢ American Petroleum Institute (API) (Fig. 2)

e National Lubricating Grease Institute (NLGI)
(Fig. 3)

9400-9
Fig. 2 APl Symbol

ENGINE OIL

SAE GRADE RATING INDICATES ENGINE OIL VISCOSITY

An SAE viscosity grade is used to specify the viscosity
of engine oil. SAE 30 specifies a single viscosity engine
oil. Engine oils also have multiple viscosities. These are
specified with a dual SAE viscosity grade which indi-
cates the cold-to-hot temperature viscosity range.

e SAE 30 = single grade engine oil.

¢ SAE 10W-30 = multiple grade engine oil.

APl QUALITY CLASSIFICATION

The API Service Grade specifies the type of perfor-
mance the engine oil is intended to provide. The API
Service Grade specifications also apply to energy con-
serving engine oils.

Use engine oil that is API Service Grade Certified
or an oil that conforms to the API Service Grade SH
or SH/CD. MOPAR engine oils conform to all of these
service grades. ‘

Refer to Group 9, Engine for engine oil specification.

GEAR LUBRICANTS

SAE ratings also apply to multiple grade gear
lubricants. In addition, API classification defines the
lubricants usage.

LUBRICANTS AND GREASES

Lubricating grease is rated for quality and usage
by the NLGI. All approved products have the NLGI
symbol (Fig. 3) on the label. At the bottom NLGI
symbol is the usage and quality identification letters.
Wheel bearing lubricant is identified by the letter
“G”. Chassis lubricant is identified| by the latter “L”.
The letter following the usage letter indicates the

quality of the lubricant. The following symbols indi-
cate the highest quality.

" GREASE INSTITUTE. " GREASE INSTITUTE N CREASE INGTTTE
NLGI NLGI NLGI
WHEEL ;goﬁ::‘%“: (E:HASSIS WHEEL ;ggm?;:/ (E:NASSIS WHEEL ;‘ggm%nl‘\’ EHASSIS
LUBRICANT LUBRICANT LUBRICANT
WHEEL CHASSIS CHASSIS AND
BEARINGS LUBRICATION WHEEL BEARINGS
. 9200-7
Fig. 3 NLGI Symbol

FLUID CAPACITIES
FUEL TANK
Standard. . ..................... 56.8 L (15 gal.)
Optional. . .................... 71.9 L (19.0 gal.)
ENGINE OIL
258L . . 3.8 L (4.0 gts.)
40L. ... ... 5.7 L (6.0 qts.)
COOLING SYSTEM
28L . 8.5 L (9.0 gts.)
40L. ... 9.9 L (10.5 gts.)
AUTOMATIC TRANSMISSION

Dry fill capacity*
32RH .. ... . 8.1 L (17.1pts.)
30RH......................... 6.6 L (14.0 pts.)

*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
Group 21, Transmission for proper fluid fill procedure.

MANUAL TRANSMISSION

AXG . 3.2 L (3.3 qgts.)
AX15 ... 3.15 L (3.32 gts.)

TRANSFER CASE

COMMAND-TRAC 231 (Auto Trans). .1.0 L (2.2 pts.)
COMMAND-TRAC 231 (Man Trans) .1.5 L (3.25 pts.)

FRONT AXLE

MODEL 181................... 1.65 L (3.76 pts.)
REAR AXLE

MODEL216................... 1.77 L (3.75 pts.)
MODEL 194.................... 1.6 L (3.5 pts.®)

* When equipped with TRAC-LOK, include 2
ounces of Friction Modifier Additive.
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GENERAL INFORMATIOP#
INTRODUCTION

There are two maintenance schedules that show
proper service intervals for TJ vehicles. Use the
schedule that best describes the conditions the vehi-
cle is operated under. When mﬁleage and time is
listed, follow the interval that oceurs first.

Schedule-A lists all the scheduled maintenance to
be performed under normal operating conditions.

Schedule-B is a schedule for vehicles that are
usually operated under one or more of the following
conditions: |

o Frequent short trips driving Tless than 5 miles (8
km)

¢ Frequent driving in dusty conditions

* Frequent trailer towing !

¢ Extensive idling

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

o Off road driving |

o Desert operation |

EMISSION CONTROL SYSTEM MAINTENANCE

The scheduled emission maintenance listed in bold
type on the Maintenance Schedules, must be done at
the mileage specified to assure the continued proper
functioning of the emission control system. These,
and all other maintenance services included in this
manual, should be done to provide the best vehicle
performance and reliability. More frequent mainte-
nance may be needed for vehicles|in severe operating
conditions such as dusty areas and very short trip
driving.

UNSCHEDULED INSPECTION

At Each Stop For Fuel ‘

¢ Check engine oil level, add as required.

e Check windshield washer solvent and add if
required.

\
Once A Month

o Check tire pressure and look for unusual wear
or damage.

s Inspect battery and clean and tighten terminals
as required. Check electrolyte level and add water as
needed.

¢ Check fluid levels of coolant reservoir, power
steering, 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

¢ Inspect exhaust system.

s Inspect brake hoses.

o Rotate the tires at each oil change interval
shown on Schedule—A (7,500 miles) or every other
interval shown on Schedule—B (6,000 miles).

o Check coolant level, hoses, and clamps.

e Lubricate propeller shaft universal joints and
slip splines (if equipped).

o Lubricate suspension ball joints.

s After completion of off-road (4WD) operation, the
underside of the vehicle should be thoroughly
inspected. Examine threaded fasteners for looseness.

SCHEDULE—A

7,500 Miles (12 000 km) or at 6 months
e Change engine oil.
¢ Replace engine oil filter.
o Lubricate steering linkage.

15,000 Miles (24 000 km) or at 12 months
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage.

22,500 Miles (36 000 km) or at 18 months
¢ Change engine oil.
¢ Replace engine oil filter.
¢ Lubricate steering linkage.
o Inspect brake linings.

30,000 Miles (48 000 km) or at 24 months
¢ Change engine oil.
» Replace engine oil filter.
¢ Replace engine air cleaner element.
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Replace spark plugs.

Inspect drive belts. Adjust as needed.
Lubricate steering linkage.

Drain and refill automatic transmission fluid.
Drain and refill transfer case fluid.

37,500 Miles (60 000 km) or at 30 months
e Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Drain and refill manual transmission fluid.

45,000 Miles (72 000 km) or at 36 months

¢ Change engine oil.

» Replace engine oil filter.

e Lubricate steering linkage.

e Inspect brake linings. “

e Flush and replace engine coolant at 36 months,
regardless of mileage.

52,500 Miles (84 000 km) or at 42 months

e Change engine oil.

¢ Replace engine oil filter.

o Lubricate steering linkage.

o Flush and replace engine coolant if not done at
36 months.

60,000 Miles (96 000 km) or at 48 months

e Change engine oil.

e Replace engine oil filter.
Replace engine air cleaner element.
Replace ignition cables.
Replace spark plugs.
Inspect drive belts. Adjust as needed.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill transfer case fluid.

67,500 Miles (108 000 km) or at 54 months
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.
¢ Inspect brake linings.

75,000 Miles (120 000 km) or at 60 months

¢ Change engine oil.

¢ Replace engine oil filter.

e Lubricate steering linkage.

¢ Drain and refill manual transmission fluid.

o Flush and replace engine coolant if it has been
30,000 miles (48 000 km) or 24' months since last
change.

82,500 Miles (132 000 km) or at 66 months
¢ Change engine oil.
s Replace engine oil filter.
e Lubricate steering linkage.

e Flush and replace engine coolant if it has been
30,000 miles (48 000 km) or 24 months since last
change.

90,000 Miles (144 000 km) or at 72 months

¢ Change engine oil.
Replace engine oil filter.
Replace engine air cleaner element.
Replace spark plugs.
Inspect drive belts. Adjust as needed.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill transfer case fluid.
Inspect brake linings.

97,500 Miles (156 000 km) or at 78 months
e Change engine oil.
o Replace engine oil filter.
e Lubricate steering linkage.

105,000 Miles (168 000 km) or at 84 months

e Change engine oil.

o Replace engine oil filter.

¢ Lubricate steering linkage.

e Flush and replace engine coolant if it has been
30,000 miles (48 000 km) or 24 months since last
change.

112,500 Miles (180 000 km) or at 90 months

Change engine oil.

Replace engine oil filter.

Lubricate steering linkage.

Drain and refill manual transmission fluid.
Inspect brake linings.

Flush and replace engine coolant if it has been
30,000 miles (48 000 km) or 24 months since last
change.

120,000 Miles (192 000 km) or at 96 months
e Change engine oil.
Replace engine oil filter.
Replace engine air cleaner element.
Replace ignition cables.
Replace spark plugs.
Inspect drive belts. Adjust as needed.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill transfer case fluid.
Inspection and service should also be performed
any time a malfunction is observed or suspected.

SCHEDULE—B

3,000 Miles (4 800 km)
s Change engine oil.
¢ Replace engine oil filter.
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6,000 Miles (9 600 km)
¢ Change engine oil.
¢ Replace engine oil filter.
. Lubricate steering linkage. |

9,000 Miles (14 400 km)

¢ Change engine oil.
¢ Replace engine oil filter.

12,000 Miles (19 200 km)
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage. :
e Drain and refill automatic transmission fluid.
e Drain and refill front and rear axles.*
¢ Inspect brake linings.

15,000 Miles (24 000 km)
¢ Change engine oil. ‘
¢ Replace engine oil filter.
¢ Inspect engine air cleaner element, replace
as necessary.

|
18,000 miles (29 000 km)
e Change engine oil.
* Replace engine oil filter. |
s Lubricate steering linkage.
e Drain and refill manual transmission fluid.

21,000 Miles (34 000 km)

¢ Change engine oil.
e Replace engine oil filter.

24,000 Miles (38 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage. |
e Drain and refill automatic transmission fluid.
¢ Drain and refill front and rear axles.*
Inspect brake linings. ?

27,000 Miles (43 000 km)

e Change engine oil.
¢ Replace engine oil filter.

30,000 Miles 48 000 km)
¢ Change engine oil.
Replace engine oil filter.
Replace engine air cleaner element.
Replace spark plugs.
Inspect drive belts. Adjust as needed.
Lubricate steering linkage.
Drain and refill transfer case fluid.

33,000 Miles (53 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.

36,000 Miles (58 000 km)

¢ Change engine oil.

¢ Replace engine oil filter.
Lubricate steering linkage.
Drain and refill manual transmission fluid.
Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

39,000 Miles (62 000 km)

¢ Change engine oil.
¢ Replace engine oil filter.

42,000 Miles (67 000 km)

¢ Change engine oil.
¢ Replace engine oil filter.
¢ Lubricate steering linkage.

45,000 Miles (72 000 km)

¢ Change engine oil.

¢ Replace engine oil filter.

¢ Inspect engine air cleaner element, replace
as necessary.

48,000 Miles (77 000 km)

e Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

51,000 Miles (82 000 km)
¢ Change engine oil.
* Replace engine oil filter.
¢ Flush and replace engine coolant.

54,000 miles (86 400 km)

¢ Change engine oil.

» Replace engine oil filter.

¢ Lubricate steering linkage.

e Drain and refill manual transmission fluid.

57,000 Miles (91 000 km)
e Change engine oil.
¢ Replace engine oil filter.

60,000 Miles (96 000 km)

¢ Change engine oil.

e Replace engine oil filter.

¢ Replace engine air cleaner element.
Replace ignition cables.
Replace spark plugs.
Inspect drive belts. Adjust as needed.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill transfer case fluid.
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e Drain and refill front and rear axles.*
o Inspect brake linings.

63,000 Miles (102 000 km)
¢ Change engine oil.
e Replace engine oil filter.

66,000 miles (105 600 km)
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage.

69,000 Miles (110 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.

72,000 Miles (115 200 km)

¢ Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Drain and refill manual transmission fluid.
Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

75,000 Miles (120 000 km)

e Change engine oil.

¢ Replace engine oil filter.

¢ Inspect engine air filter, replace as neces-
sary.

78,000 Miles (125 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage.

81,000 Miles (130 000 km)
e Change engine oil.
¢ Replace engine oil filter.
o Flush and replace engine coolant.

84,000 Miles (134 400 km)

e Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

87,000 Miles (140 000 km)

¢ Change engine oil.
e Replace engine oil filter.

90,000 Miles (144 000 km) |
¢ Change engine oil.
¢ Replace engine oil filter.
+ Replace engine air cleaner| element.

Replace spark plugs.

Inspect drive belts. Adjust as needed.
Lubricate steering linkage.

Drain and refill manual transmission fluid.
Drain and refill transfer case fluid.

93,000 Miles (149 000 km)
e Change engine oil.
¢ Replace engine oil filter.

96,000 Miles (154 000 km)

¢ Change engine oil.

¢ Replace engine oil filter.

e Lubricate steering linkage.

Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

99,000 Miles (158 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.

102,000 Miles (163 000 km)
¢ Change engine oil.
¢ Replace engine oil filter.
e Lubricate steering linkage.

105,000 Miles (168 000 km)

e Change engine oil.

¢ Replace engine oil filter.

e Inspect engine air cleaner element, replace
as necessary.

108,000 Miles (172 800 km)

¢ Change engine oil.

¢ Replace engine oil filter.
Lubricate steering linkage.
Drain and refill manual transmission fluid.
Drain and refill automatic transmission fluid.
Drain and refill front and rear axles.*
Inspect brake linings.

111,000 Miles (177 600 km)

¢ Change engine oil.
¢ Replace engine oil filter.
e Flush and replace engine coolant.

114,000 Miles (182 400 km)
e Change engine oil.
¢ Replace engine oil filter.
¢ Lubricate steering linkage.

117,000 Miles (187 200 km)

e Change engine oil.
¢ Replace engine oil filter.
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120,000 Miles (192 000 km) | e Drain and refill front and rear axles.®
e Change engine oil. ¢ Inspect brake linings.
e Replace engine oil filter. | *Off-highway operation, trailer towing, taxi, limou-
¢ Replace engine air cleaner element. sine, bus, snow plowing, or other types of commercial
¢ Replace ignition cables. service or prolonged operation with heavy loading,
¢ Replace spark plugs. especially in hot weather, require front and rear axle
¢ Inspect drive belts. Adjust as needed. service indicated with a * in Schedule—B. Perform
o Lubricate steering linkage. these services if the vehicle is operated under these
e Drain and refill automatic transmission fluid. conditions.
e Drain and refill transfer caS%e fluid.
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SERVICE PROCEDURES
JUMP STARTING PROCEDURE

WARNING: REVIEW ALL SAFETY PRECAUTIONS
AND WARNINGS IN GROUP 8A, BATTERY/START-
ING/CHARGING SYSTEMS DIAGNOSTICS.

DO NOT JUMP START A FROZEN BATTERY, PER-
SONAL INJURY CAN RESULT.

DO NOT JUMP START WHEN BATTERY INDICA-
TOR DOT IS YELLOW OR BRIGHT COLOR. BAT-
TERY CAN EXPLODE.

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

DO NOT USE OPEN FLAME NEAR BATTERY.

REMOVE METALLIC JEWELRY WORN ON HANDS
OR WRISTS TO AVOID INJURY BY ACCIDENTAL
ARCHING OF BATTERY CURRENT.

WHEN USING A HIGH OUTPUT BOOSTING
DEVICE, DO NOT ALLOW DISABLED VEHICLE’'S
BATTERY TO EXCEED 16 VOLTS. PERSONAL
INJURY OR DAMAGE TO ELECTRICAL SYSTEM
CAN RESULT.

CAUTION: When using another vehicle as a
booster, do not allow vehicles to touch. Electrical
systems can be damaged on either vehicle.

TO JUMP START A DISABLED VEHICLE:

(1) Raise hood on disabled vehicle and visually
inspect engine compartment for:
Generator drive belt condition and tension.
Fuel fumes or leakage, correct if necessary.
Frozen battery.
Yellow or bright color test indicator, if equipped.
Low battery fluid level.

CAUTION: If the cause of starting problem on dis-
abled vehicle is severe, damage F) booster vehicle
charging system can resuit.

(2) When using 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.
1). 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. 1).

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 (756% 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.

BOOSTER
BATTERY

NEGATIVE JUMPER
CABLE

POSITIVE JUMPER ENGINE

CABLE /GROUND
DISCHARGED 1.

BATTERY 5

BATTERY NEGATIVE
CABLE

9100-3

DO NOT ALLOW VEHICLES TO TOUCH

Fig. 1 Jumper Cable Clamp Connections



T

LUBRICATION AND MAINTENANCE 0-9

SERVICE PROCEDURES (Continued)

DISCONNECT CABLE CLAMPS AS FOLLOWS:

¢ Disconnect BLACK cable iclamp 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.

¢ Disconnect RED cable clam
tive terminal on disabled vehicle.

|
TOWING RECOMMENDATIONS

WARNING: DO NOT ATTACH SLING-TYPE TOWING
EQUIPMENT TO THE REAR OF %A TJ.

from battery posi-

When towing a TdJ using a 'wheel-lift, or when
sling-type towing equipment is attached to the front
end, place tow dollies under the opposite end of the
vehicle. Tow vehicles equipped with a flat-bed can
also be used to transport a disaﬁ)led vehicle (Fig. 2).

1950046

Fig. 2 Tow Vehicles With Approved Equipment

SAFETY PRECAUTIONS

¢ Secure loose and protruding parts.

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

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

¢ 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.

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

¢ 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

Chrysler 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.

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.
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TOWING-FRONT END LIFTED (SLING-TYPE)

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

(2) Attach T-hooks to the access holes on the out-
board side of the frame rails (Fig. 3).

(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. 4).

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

(6) Shift transfer case to NEUTRAL.

9 PROTECTIVE

e

SUn I

‘ CHAIN

Fig. 3 T-Hook Attachment
W

T-HOOK "~

Fig. 4 Safety Chain Attachment
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.

HOISTING RECOMMENDATIONS

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

FLOOR JACK

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.

72 DRIVE-ON HOIST [} TWIN POST CHASSIS HOIST
EEJFRAME CONTACT HOIST ] FLOOR JACK 60a4d257

Fig. 5 Vehicle Lifting Locations

CAUTION: Do not attempt to lift a Jeep vehicle

with a floor jack positioned under:

An axle tube.

A body side sill.

A steering linkage component.

A drive shaft.

The engine or transmission oil pan.
The fuel tank.

A front suspension arm.

NOTE: Use the correct sub-frame rail or frame rail
lifting locations only.
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HOIST
A vehicle can be lifted with:
¢ 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 properiy.

WARNING: THE HOISTING AND JACK LIFTING
POINTS PROVIDED ARE FOR A COMPLETE VEHI-

LUBRICATION AND MAINTENANCE 0 - 11

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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GENERAL INFORMATION
WHEEL ALIGNMENT

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 maximize tire wear. The most important
measurements of front end alignment are caster,
camber and toe position.

NOTE: Routine inspection of the front suspension
~and steering components is a good preventative
maintenance practice. Inspection also helps to
ensure safe operation of the vehicle.

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.

o 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, the damaged component(s) must be
replaced to correct mis-alignment.

¢« 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.

o 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, the dam-
aged component(s) must be replaced to correct mis-
alignment.

CAUTION: Do not attempt to modify any suspen-
sion or steering component by heating and bend-

ing.
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CAMBER

WHEEL
TRUE [~ CENTERLINE
VERTICAL | NEGATIVE
CAMBER

ANGLE

CENTERLINE

SCRUB

RADIUS

POSITIVE CAMBER (NOT SHOWN)
TOP OF WHEEL OUTBOARD

“FRONT OF VEHICLE ]

B
NEGATIVE TOE (TOE OUT) B > A
POSITIVE TOE (TOE IN) B < A

tfn————
OF VEHICLE !

CASTER —
POSITIVE CASTER——> == 11 piy

FRONT

|+ VERTICAL

THRUST ANGLE

|
ANGLE OF REAR AXLE
RELATIVE TO VEHICLE CENTERLINE

(—) AXLE POINTS RIGHT

(+) AXLE POINTS LEFT

Wheel Alignment Measurements

J9402-57
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Suspension And Steering System Diagnosis

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 gear.

1. Adjust or replace wheel bearings.
2. Tighten or replace components as
necessary.

3. Adjust or replace steering gear.

FRONT WHEELS SHIMMY

4. Alignment.

1. Loose or worn wheel bearings.
2. Loose or worn steering or
suspension components

3. Tires worn or out of balance.

1. Adjust or replace wheel bearings.
2. Tighten or repiace components as
necessary.

3. Replace or balance tires.

4. Align vehicle to specifications.

VEHICLE INSTABILITY

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.

5. Brake pull.

3. Tire pressure. 3. Adjust tire pressure.

4. Alignment. 4. Align vehicle to specifications.
EXCESSIVE STEERING EFFORT | 1. Loose or worn steering gear. 1. Adjust or replace steering gear.

2. Column coupler binding. 2. Replace coupler.

3. Tire pressure. 3. Adjust tire pressure.

4. Alignment. 4. Align vehicle to specifications.
VEHICLE PULLS TO ONE SIDE . | 1. Tire pressure. 1. Adjust tire pressure.

2. Alignment. 2. Align vehicle to specifications.

3. Loose or worn steering or 3. Tighten or replace components as

suspension components necessary.

4. Radial tire lead. 4. Rotate or replace tire as

necessary.

5. Repair brake. as necessary.

SERVICE PROCEDURES
PRE-ALIGNMENT INSPECTION |

Before starting wheel alignment, the following
inspection and necessary corrections must be com-
pleted. Refer to Suspension and Steering System
Diagnosis Chart for additional information.

(1) Tires with the same recommended air pressure,
size, and tread wear. Refer to Group 22, Wheels and
Tires for diagnosis information.

(2) Inspect front wheel bearings for wear or adjust-
ment.

(3) Inspect front wheels for excessive radial, lat-
eral runout and unbalance. Refer to Group 22,
Wheels and Tires for diagnosis information.

(4) Inspect ball studs, linkage pivot points and
steering gear for looseness, roughness, binding or a
sticking condition. Refer to Group 19, Steering for
additional information.

(5) Inspect suspension components for wear and
noise. Refer to Suspension And Steering System
Diagnosis for additional information. Check compo-
nents for correct torque. '
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SERVICE PROCEDURES (Continued)

ALIGNMENT MEASUREMENTS AND
ADJUSTMENTS

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.

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

CASTER

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. How-
ever, if steering wheel does not return toward the center
position unassisted, a low caster angle is probable.

Caster can be adjusted by loosening and rotating the
cams on the lower suspension arm (Fig. 1). Changing
caster angle will also change the front propeller
shaft angle. The propeller shaft angle has priority
over caster. Refer to Group 3, Differential and
Driveline for additional information.

ADJUSTMENT
j @/

| __—— BRACKET
REINFORCEMENT

LOWER
SUSPENSION
ARM

19302-59

AXLE
BRACKET

TOE POSITION

NOTE: The wheel toe position adjustment should
be the final adjustment.

(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.
2).
(3) Adjust the right wheel toe position with the
drag link (Fig. 3). Turn the sleeve until the right
wheel is at the correct positive TOE-IN position.
Position the clamp bolts as shown (Fig. 2) and
tighten to 49 N.m (36 ft. l1bs.). Make sure the toe
setting does not change during clamp tighten-

TIE ROD

J9302-10

Fig. 2 Drag Link and Tie Rod Clamp

COTTER PITMAN \f L
PIN DAMPENER ARM N/%‘)
\ WASHER | BN\

—— DRAG LINK
1950211

Fig. 3 Steering Linkage

(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. 2) and tighten to 27
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SERVICE PROCEDURES (Continued)

N-m (20 ft. Ibs.). Make sure the toe setting does
not change during clamp tightening.
(5) Verify the right toe setting.

SUSPENSION 2-5

SPECIFICATIONS
ALIGNMENT SPECIFICATIONS

ADJUSTMENT | PREFERRED RANGE
CASTER 7° +1.0°
CAMBER - 0.25° + 0.63°
(fixed angle)

WHEEL TOE-IN 0.15° * 0.15°
(each wheel)

THRUST 0 + 0.15°
ANGLE
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DESCRIPTION AND OPERATION
FRONT SUSPENSION

The front suspension is a link/coil design com-
prised of:

s Shock absorbers

¢ Coil springs

e Upper and lower suspension arms

e Stabilizer bar

e Track bar

Link/Coil Suspension: The link/coil suspension
allows each wheel to adapt to different road surfaces
without greatly affecting the opposite wheel. Wheels are
attached to a hub/bearings which bolts to the knuckles.
The hub/bearing is not serviceable and is replaced as a
unit. Steering knuckles pivot on replaceable ball studs
attached to the axle tube yokes.

Shock Absorbers: The shock absorbers dampen
jounce and rebound motion of the vehicle over vari-
ous road conditions. The top of the shock absorbers
are bolted to a frame bracket. The bottom of the
shocks are bolted to the axle brackets.

Coil Springs: The coil springs control ride quality
and maintain proper ride height. The coil springs
mount up in the wheelhouse. A rubber doughnut iso-
lator is located between the top of the spring and the
frame. The bottom of the spring seats on a axle pad
and is retained with a clip.

Upper And Lower Suspension: The suspension
arms use bushings to isolate road noise. The suspen-
sion arms are bolted to the frame and axle through
the rubber bushings. The lower suspension arm uses
cam bolts at the axle to allow for caster and pinion
angle adjustment. The suspension arm travel is lim-
ited through the use of jounce bumpers in compres-
sion and shocks absorbers in rebpund.

Stabilizer Bar: The stabilizer| bar is used to con-
trol vehicle body roll during turns. The spring steel

bar helps to control the vehicle body in relationship
to the suspension. The bar extends across the top of
the chassis frame rails. Stabilizer bar mounts are iso-
lated by rubber bushings. Links are connected from
the bar to the axle brackets.

Track Bar: The track bar is used to control front
axle lateral movement. The bar is attached to a
frame rail bracket with a ball stud and isolated with
a bushing at the axle bracket.

NOTE: Periodic lubrication of the front suspension
(steering) system components is required. Rubber
bushings must never be lubricated. Refer to Group
0, Lubrication And Maintenance for the recom-
mended maintenance schedule.

CAUTION: Suspension components with rubber bush-
ings should be tightened with the vehicle at normal
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 posi-
tion, vehicle ride comfort could be affected and prema-
ture bushing wear may occur.

DIAGNOSIS AND TESTING
SHOCK DIAGNOSIS

A noise from a shock absorber may be caused by
movement between mounting bushings and metal
brackets or attaching components. This noise can
usually be stopped by tightening the attaching nuts.
If the noise persists, inspect for damaged and worn
bushings, and attaching components. Repair as nec-
essary if any of these conditions exist.

The shock absorbers are not refillable or adjust-
able. If a malfunction occurs, the shock absorber
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DIAGNOSIS AND TESTING (Continued)

must be replaced. To test a shock labsorber, 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 rubber.

REMOVAL AND INSTALLATION

SHOCK ABSORBER

REMOVAL

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

T%\
‘J.‘ GROMMET

FRONT AXLE P
Fig. 1 Coil Spring & Shock Absorber

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

80632206

INSTALLATION ‘

(1) Position the lower retainer ahd 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. lbs.).

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

COIL SPRING

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

(2) Paint or scribe alignment marks on the cam
adjusters and axle bracket for installation reference.

(3) Mark and disconnect the front propeller shaft
from the axle.

(4) Remove the lower suspension arm nut, cam
and cam bolt from the axle.

(5) Disconnect the stabilizer bar links and shock
absorbers from the axle.

(6) Disconnect the track bar from the frame rail
bracket.

(7) Disconnect the drag link from the pitman arm.

(8) Lower the axle until the spring is free from the
upper mount. Remove the coil spring retainer bolt
and remove the spring. '

(9) Remove the jounce bumper if necessary from
the upper spring mount.

INSTALLATION

(1) Position the coil spring on the axle pad. Install
the spring retainer and bolt and tighten to 22 N-m
(16 ft. 1bs.).

(2) Install the jounce bumper.

(3) Raise the axle into position until the spring
seats in the upper mount, then raise another 51 mm
(2 in.).

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

(5) Install the lower suspension arm to the axle.

(6) Install the front propeller shaft to the axle.

(7) Install drag link to pit man arm.

(8) Remove the supports and lower the vehicle,

(9) Tighten all suspension components to proper
torque.

STEERING KNUCKLE

For service procedures on the steering knuckle and
ball studs refer to Group 3 Differentials And Driv-
eline,

LOWER SUSPENSION ARM

REMOVAL

(1) Raise and support the vehicle.

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

(3) Paint or scribe alignment marks on the cam
adjusters and suspension arm for installation refer-
ence (Fig. 2).

(4) Remove the lower suspension arm nut, cam
and cam bolt from the axle (Fig. 3).

(5) Remove the nut and bolt from the frame rail
bracket and remove the lower suspension arm (Fig. 3).

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

ADJUSTMENT
CAM

BRACKET
REINFORCEMENT

LOWER

SUSPENSION
ARM
19302-59
Fig. 2 Cam Adjuster
& UPPER
) SUSPENSION

FRONT

LOWER AXLE

SUSPENSION
ARM

80a13812

Fig. 3 Upper & Lower Suspension Arms

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

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

(3) Install new 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 115 N.-m (85 ft.
Ibs.).

(7) Tighten frame bracket nut to 176 N-m (130 ft.
1bs.). i

(8) Align the vehicle. ‘

UPPER SUSPENSION ARM

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the upper suspension arm nut and bolt
at the axle bracket (Fig. 3).

(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 75 N-m (55 ft. 1bs.).

AXLE BUSHING
REMOVAL

(1) Remove the upper suspension arm from axle

(2) Position Receiver 7932-1 (J-35581-1) over the
bushing in the axle and install Bushing Removal/In-
staller (Fig. 4).

(3) Remove the bushing by tightening the Long
Nut.

SPECIAL
TOOL
7604

(J-21474-19)

SPECIAL
TOOL
7932-1

SPECIAL
TOOL
7932-2
()-35581-2)

19302-9

Fig. 4 Bushing Removal

NOTE: For two-wheel drive axles and right side on
Model 30 axle, do not remove Receiver 7932-1
(J-35581-1) at this time.

INSTALLATION
(1) Position new bushing, Receiver and Installer
on axle (Fig. 5).
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REMOVAL AND INSTALLATION (Continued)
(2) Install the bushing by tightening the Long Nut.

AXLE SPECIAL
BRACKET TOOL
1 7604
(J-21474-19)

SPECIAL
TOOL
7603
(J-21474-18)

SPECIAL
TOOL

7932-1

{J-35581-1}

J9302-8

Fig. 5 Bushing Installation

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

STABILIZER BAR

REMOVAL

(1) Remove upper link nuts (Fig. 6) and separate
the links from the stabilizer bar with Remove
MB-990635.

(2) Remove front bumper valence, refer to Group
23 Body for procedure.

(3) Remove stabilizer retainer bolts (Fig. 6) and
remove retainers.

(4) Remove stabilizer bar.

(5) Remove lower link nuts and bolts and remove
links (Fig. 6).

INSTALLATION

(1) Center stabilizer bar on top:of the frame rails
and install retainers and bolts. Tighten bolts to 54
N-m (40 ft. lbs.).

(2) Position links on axle brackets and into the
stabilizer bar. Install lower link bblts and nuts and
tighten to 95 N-m (70 ft. lbs.). 1

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

(4) Install bumper valence.

TRACK BAR

CAUTION: Use a universal puller tool to separate
the track bar ball stud from the frame rail bracket.
This will prevent damage to the ball stud seal.

RETAINER

STABILIZER BAR

80a1380f

Fig. 6 Stabilizer Bar

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. 7).

(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. 7). Remove the track bar.

TRACK BAR

~a

FRAME
BRACKET

Q
% FRONT AXLE

80632205

Fig. 7 Track Bar

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 88 N-m (65 ft. lbs.)
and install a new cotter pin.

(4) Remove the supports and lower the vehicle.

(5) Tighten the bolt at the axle bracket to 75 N-m
(55 ft. 1bs.).
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(6) Check alignment if a new track bar was
installed.

HUB BEARING

The Hub Bearing is serviced as an assembly.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the wheel and tire assembly.

(3) Remove the brake components from the axle,
refer to Group 5 Brakes.

(4) Remove the cotter pin, nut retainer and axle
hub nut (Fig. 8).

(5) Remove the hub mounting bolts and remove
hub bearing from the steering knuckle and axle
shaft.

INSTALLATION

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

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

(3) Install the hub washer and nut. Tighten the
hub nut to 237 N.m (175 ft. 1bs.). Install the nut
retainer and a new cotter pin.

(4) Install the brake components, refer to Group 5
Brakes.

(5) Install the wheel and tire assembly.

(6) Remove support and lower the vehicle.

TONE \
WHEEL | STEERING
(ABS) BOLT | KNUCKLE
\

WHEEL MOUNTING STUDS

REMOVAL

(1) Raise and support vehicle.

(2) Remove wheel and tire assembly.

(3) Remove brake caliper and rotor, refer to Group
5 Brakes for procedure.

(4) Remove stud from hub with Remover C-4150A
(Fig. 9).

HUB FLANGE

REMOVER

8031e853

‘ Fig. 9 Wheel Stud Removal
INSTALLATION

(1) Install new stud into hub flange.

(2) Install three washer onto stud, then install lug
nut with the flat side of the nut against the washers.

(3) Tighten lug nut until the stud is pulled into
the hub flange. Verify that the stud is properly
seated into the flange.

BRAKE WASHER

SHIELD

RETAINER

COTTER PIN
HUB AND
BEARING
ASSEMBLY NUT J9302-43

Fig. 8 Hub Bearing & Knuckle
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(4) Remove lug nut and washers.

(5) Install the brake rotor and caliper, refer to
Group 5 Brakes for procedure.

(6) Install wheel and tire assembly, use new lug
nut on stud or studs that were replaced.

(7) Remove support and lower vehicle.

J)

SPECIFICATIONS
TORQUE CHART 3 Nut, Long 7603 (J-21474—-18)
DESCRIPTION TORQUE
Shock Absorber
UpperNut................. 23 N-m (17 ft. 1bs.)
Lower Nut................ 28 N-m (250 in. 1lbs.)
Suspension Arm Lower ‘
Axle Bracket Nut. .......... 115 N-m (85 ft. 1bs.)
Frame Bracket Nut........ 176 N-m (130 ft. 1bs.)
Suspension Arm Upper
Axle Bracket Nut. . .......... 75 N-m (55 ft. 1bs.)
Frame Bracket Bolt. .. ....... 75 N-m (55 ft. Ibs.) ,
Stabilizer Bar Bolt, Special 7604 (J-21474-19)
Retainer Bolts . . ............ 54 N-m (40 ft. Ibs.)
Link Upper Nut. .. .......... 61 N-m (45 ft. lbs.)
Link Lower Bolt ............ 95 N-m (70 ft. Ibs.)
Track Bar
Ball Stud Nut .............. 88 N-m (65 ft. lbs.)
Axle BracketBolt . .......... 75 N-m (55 ft. 1bs.)

SPECIAL TOOLS
FRONT SUSPENSION Remover C-4150A

Remover/installer Suspension Bushing 7932 Remover Tie Rod End MB-990635
(J-35581)
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DESCRIPTION AND OPERATION
REAR SUSPENSION

The rear suspension is link/coil design comprised

of:

Dual-action shock absorbers

Coil springs

Upper and lower suspension arms
Stabilizer bar

Track bar

Shock Absorbers: The shock absorbers dampen
jounce and rebound of the vehicle over various road
conditions. The top of the shock absorbers are bolted
to the frame. The bottom of the shocks are bolted to
axle brackets.

Coil Springs: The coil springs control ride quality
and maintain proper ride height. The springs mount
between the bottom of the frame rail and the rear
axle.

Upper And Lower Suspension: The suspension
arms use bushings to isolate road noise. The suspen-
sion arms are bolted to the frame and axle through
the rubber bushings. The upper suspension arm has
provision for the use of cam bolts at the axle to allow
for pinion angle or thrust angle adjustment. The
cams are available as a service kit and are not
installed at the factory. The suspension arm travel is
limited through the of use jounce bumpers in com-
pression and shock absorbers in rebound.

Stabilizer Bar: The stabilizer bar is used to con-
trol vehicle body roll during turns. The spring steel
bar helps to equalize the vehicle body in relationship
to the suspension. The bar extends across the under-
side of the chassis and mounts to the rear axle. Links
are connected from the bar to frame brackets. The
bar is isolated by rubber bushings.

Track Bar: The track bar is used to control rear
axle lateral movement. The track bar is attached to a
frame rail bracket and an axle bracket. It is isolated
with bushings at both ends.

CAUTION: Suspension components that use rubber
bushings should be tightened with the vehicle at
normal ride height. This will prevent premature fail-
ure of the bushing and maintain ride comfort. Rub-
ber bushings must never be lubricated.

DIAGNOSIS AND TESTING
SHOCK DIAGNOSIS

A noise from a shock absorber may be caused by
movement between mounting bushings and metal
brackets or attaching components. This noise can
usually be stopped by tightening the attaching nuts.
If the noise persists, inspect for damaged and worn
bushings, and attaching components. Repair as nec-
essary if any of these conditions exist.

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 rubber.

REMOVAL AND INSTALLATION

SHOCK ABSORBER

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

SHOCK

SUSPENSION
80a13810 ARM 80213815
Fig. 1 Shock Absorber Fig. 2 Upper & Lower Suspension Arms
INSTALLATION 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. lbs.).

(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. lbs.).

COIL SPRING

REMOVAL
(1) Raise and support the vehicle. Position a '
hydraulic jack under the axle to support it. R
(2) Disconnect the stabilizer bar links and shock

" FRAME MOUNT UPPER

SUSPENSION
j i ARM
A

absorbers from the axle brackets. LOWER
(3) Disconnect the track bar from the frame rail SUSPENSION
bracket. ARM 80213816

(4) Lower the axle until the spring is free from the

upper mount seat and remove the spring. Fig. 3 Upper & Lower Suspension Arms

(1) Position the lower suspension arm in the axle

INSTALITA'TION _ - bracket and frame rail mount.
(1) Position the coil spring on the axle pad. (2) Install the mounting bolts and finger tighten
(2) Raise the axle into position until the spring  the nuts.

seats in the upper mount. . (3) Remove the supports and lower the vehicle.
(3) Connect the stabilizer bar links and shock (4) Tighten the lower suspension arm nuts to 177

absorbers to the axle bracket. Connect the track bar  N.m (130 ft. Ibs.).
to the frame rail bracket.

(4) Remove the supports and lower the vehicle. UPPER SUSPENSION ARM
(5) Tighten the stabilizer bar links, shock absorb-
ers and track bar to specified torque. REMOVAL
(1) Raise and support the vehicle.
LOWER SUSPENSION ARM (2) Remove the parking brake cable/bracket and
ABS wiring bracket from the arm if equipped (Fig.
REMOVAL 4).
(1) Raise and support the vehicle. (3) Remove the upper suspension arm nut and bolt
(2) Remove the lower suspension arm nut and bolt  from the axle bracket (Fig. 2).
at the axle bracket (Fig. 2). (4) Remove the nut and bolt from the frame rail

(3) Remove the nut and bolt at the frame rail  pracket (Fig. 3) and remove the upper suspension
mount (Fig. 3) and remove the lower suspension arm. gy, :
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REMOVAL AND INSTALLATION (Continued)

UPPER
SUSPENSION
ARM

PARKING BRAKE
CABLE
BRACKET

G

80a1c3%b

Fig. 4 Parking Brake Cable/Bracket And Wiring
Bracket

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. 1bs.).

(6) Tighten the upper suspension arm axle bracket
nut to 75 N-m (55 ft. 1bs.).

STABILIZER BAR

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the stabilizer bar link bolts from the
frame mounts (Fig. 5). P

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

(4) Remove the stabilizer bar, retainer bolts and
retainers from the axle mounts (Fig. 6) 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 centeréd with equal spac-
ing on both sides and is positioned above the dif-
ferential housing (Fig. 6).

TJ
FRAME LINK
MOUNT
STABILIZER
BAR 8013814

Fig. 5 Stabilizer Bar Link

‘ /'%RETAINER

e

LF

AXLE
MOUNT

80a13813

Fig. 6 Stabilizer Bar

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

(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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TRACK BAR

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the bolt and nut from the frame rail
bracket (Fig. 7).

(3) Remove the bolt from the axle bracket (Fig. 7)
and remove the track bar.

TRACK BAR

FRAME
BRACKET

REAR AXLE

80213811

Fig. 7 Rear Track Bar

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.

(8) Remove supports and lower the vehicle.
(4) Tighten the track bar nut/bolt at both ends to
100 N-m (74 ft. 1bs.).

SPECIFICATIONS
TORQUE CHART

DESCRIPTION
Shock Absorber

Upper Bolts. .. ........
Lower Nut...........

Suspension Arm Lower

Axle Bracket Nut......
Frame Bracket Nut . . ..

Suspension Arm Upper

Axle Bracket Nut. ......
Frame Bracket Bolt. . . ..

Stabilizer Bar

Retainer Bolts .. .......

Link Nut/Bolt
Track Bar

Frame Bracket Nut . . . ..

Axle Bracket Bolt

SUSPENSION

2-15

TORQUE

..... 31 N-m (23 ft.
..... 100 N-m (74 ft.

....177 N-m (130 ft.
....177 N-m (130 ft.

..... 75 N-m (55 ft.
..... 75 N-m (55 ft.

..... 54 N-m (40 ft.
..... 54 N-m (40 ft.

....100 N-m (74 ft.
....100 N-m (74 ft.

ibs.)
1bs.)

1bs.)
1bs.)

1bs.)
1bs.)

1bs.)
1bs.)

1bs.)
1bs.)
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GENERAL INFORMATION
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 hand lever.

A dual diaphragm vacuum power brake booster is
used for all applications. All models have a two-piece
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 lining does not contain asbestos.

SERVICE WARNINGS & CAUTIONS

WARNING: FACTORY INSTALLED BRAKE LININGS
DO NOT CONTAIN ASBESTOS FIBERS. DUST AND
DIRT ACCUMULATING ON BRAKE PARTS DURING
NORMAL USE MAY CONTAIN ASBESTOS FIBERS
FROM AFTER MARKET BRAKE LININGS. BREATH-
ING EXCESSIVE CONCENTRATIONS OF ASBESTOS
FIBERS CAN CAUSE SERIOUS BODILY HARM.
EXERCISE CARE WHEN SERVICING BRAKE
PARTS. DO NOT CLEAN BRAKE PARTS WITH COM-
PRESSED AIR OR BY DRY BRUSHING. USE A VAC-
UUM CLEANER SPECIFICALLY DESIGNED FOR
THE REMOVAL OF ASBESTOS FIBERS FROM
BRAKE COMPONENTS. IF A SUITABLE VACUUM
CLEANER IS NOT AVAILABLE, 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 CON-
TAINING ASBESTOS FIBERS IN SEALED BAGS OR
CONTAINERS TO MINIMIZE EXPOSURE TO YOUR-
SELF AND OTHERS. FOLLOW PRACTICES PRE-
SCRIBED BY THE OCCUPATIONAL SAFETY AND
HEALTH ADMINISTRATION AND THE ENVIRONMEN-
TAL 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. Drain and
flush the system with new brake fluid if contamina-
tion 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 bushings
and slide pins to ensure proper operation.

DESCRIPTION AND OPERATION

BRAKE PEDAL

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 is a serviceable component. The
pedal, pedal bushings and shaft are all replaceable
parts. The pedal bracket can also be replaced when
necessary.

STOP LAMP SWITCH

The plunger type stop lamp switch is mounted on a
bracket attached to the brake pedal support. The
switch can be adjusted when necessary.

RED BRAKE WARNING LAMP

A red warning lamp is used for the service brake
portion of the hydraulic system. The lamp is located
in the instrument cluster.

The red warning light alerts the driver if a pres-
sure differential exists between the front and rear
hydraulic systems. The light also alerts the driver
when the parking brakes are applied.

POWER BRAKE BOOSTER

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. The diaphragms are connected to
the booster primary push rod.

Two push rods are used in the booster. The pri-

mary push rod connects the booster to the brake
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DESCRIPTION AND OPERATION (Continued)

pedal. The secondary push rod ¢
to the master cylinder to stroke t|

The atmospheric inlet valve is
by the primary push rod. Boostel
through a hose attached to an int
at one end and to the booster
other. The vacuum check valve in
is a one-way device that prevents

Power assist is generated by ut
differential between normal atr
and a vacuum. The vacuum need
ation is taken directly from the e
fold. The entry point for atmos
through a filter and inlet valve
housing (Fig. 1).
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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 pressure for power assist.

MASTER CYLINDER

The master cylinder has a removable nylon reser-
voir (Fig. 2). The cylinder body is made of aluminum
and contains a primary and secondary piston assem-
bly. The cylinder body including the piston assem-
blies 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.

HOUSING

SEAL

AR
FILTER

MASTER
CYLINDER
MOUNTING
STUD (2)
SECONDARY
PUSH ROD
(TO MASTER 1
CYLINDER)

PRIMARY
PUSH ROD
(TO BRAKE
PEDAL)
ATMOSPHERIC
INLET VALVE
ASSEMBLY
BOOSTER
MOUNTING
STUDS (4)
19505-58

Fig. 1 Power Brake Booster—Typical
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FLUID RESERVOIR
LEVEL
MARKS

— J9505-17

Fig. 2 Master Cylinder-Typical
COMBINATION VALVE

The combination valve contains a pressure differ-
ential valve and switch and a rear brake proportion-
ing valve. The valve is not repairable. It must be
replaced if diagnosis indicates this is necessary.

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 shuttle 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 actu-
ated position until repairs are made.

The rear proportioning valve is used to balance
front-rear brake action. The valve allows normal
fluid flow during moderate effort brake stops. The
valve only controls (meters) fluid flow during high
effort brake stops.

FRONT DISC BRAKES

The calipers are a single piston type. The calipers
are free to slide laterally, this allows continuous com-
pensation for lining wear.

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. 3).

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

TJd

CALIPER PISTON

NN VANANLY \
\ NEAVAAN \ W

! PISTON

\ ; ™~ BORE
3

N -

OUTBOARD SEAL
SHOE 'NSB,?S‘S D
J9405-102

Fig. 3 Brake Caliper Operation

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 stop the rotors from turning and bring the vehi-
cle 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. 4).
When the brakes (and fluid pressure) are released,
the seal relaxes and retracts the piston.

The amount of piston retraction is determined by
brake lining wear. Generally the amount is just
enough to maintain contact between the piston and
inboard brake shoe.

REAR DRUM BRAKE

The brake systems use a leading shoe (primary)
and trailing shoe (secondary). The mounting hard-
ware is similar but not interchangeable (Fig. 5).
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PISTON CYLINDER BORE CALIPER
HOUSING
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: PISTON
BRAKE | BRAKE PR
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DUST BOOT PR747B

Fig. 4 Lining Wear Compensation By Piston Seal

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.

PARKING BRAKE

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.

PARKING BRAKE OPERATIO

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.
6).

FRONT CABLE

EQUALIZER

Fig. 6 Parking Brake Components

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

CYLINDER-

RIGHT REAR TRAILING L
BRAKE ASSEMBLY ADJUSTER SHOE TO-SUPPORT SEAL
YTRAAM HOLDDOWN PINS
RETAINERS
ADJUSTER
ACCESS
CABLE %7 PLUGS
ADJUSTER
LEVER
SUPPORT PLATE
WV
CABLE O~ ABLE HOLE PLUG
GUIDE PARK
BRAKE

SHOE- :1:}81'

RETURN ADJUSTER

SPRINGS ADIUSTER SPRING

57  ASSEMBLY
LEADING
<" HOLDDOWN
SHOE SPRING AND
O RETAINERS 19005-13

Fig. 5 Brake Components
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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.

BRAKE HOSES AND LINES

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.

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.

(a) 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.

(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.
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DIAGNOSIS AND TESTING (Continued)

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 Loose/worn wheel bearing.

e Seized caliper or wheel cylinder piston.

¢ 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 Misassembled 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 cdused by riding the
brake pedal, making repeated high deceleration stops
in a short time span, or constan@t braking on steep
mountain roads. Refer to the Brake Drag information
in this section for causes. i

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.

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, proportioning valve, or
RWAL 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
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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.

STOP LAMP SWITCH

Stop lamp switch operation can be tested with an
ohmmeter. The ohmmeter is used to check continuity
between the pin terminals at different plunger posi-
tions (Fig. 7).

NOTE: The switch wire harness must be discon-
nected before testing switch continuity.

SWITCH CIRCUIT IDENTIFICATION
¢ Terminals 1 and 2 are for brake sensor circuit.
¢ Terminals 5 and 6 are for the stop lamp circuit.
o Terminals 3 and 4 are not u;ed.

TERMINAL
PINS

PLUNGER
TEST POSITIONS

J9405-88

Fig. 7 Stop Lamp Switch Terminal Identification

SWITCH CONTINUITY TEST
(1) Check continuity between terminal pins 5 and
6 as follows:

(a) Pull plunger all the way out to fully extended
position.

(b) Attach test leads to pins 5 and 6 and note
ohmmeter reading.

(c) If continuity exists, proceed to next test.
Replace switch if meter indicates lack of continuity
(shorted or open).

(2) Check continuity between terminal pins 1 and
2 as follows:

(a) Push switch plunger
retracted position.

(b) Attach test leads to pins 1 and 2 and note
ohmmeter reading.

(¢) If continuity exists, switch is OK. Replace
switch if meter indicates lack of continuity (switch
is open).

RED BRAKE WARNING LAMP

The red brake warning light will illuminate under
the following conditions:

e 2-3 seconds at start-up as part of normal bulb
check.

o When parking brakes are applied.

¢ Low brake pedal caused by leak in front/rear
brake hydraulic circuit.

If the red light remains on after start-up, first ver-
ify that the parking brakes are fully released. Then
check pedal action and fluid level. A red light plus

inward to fully

‘low pedal indicates the pressure differential switch

and valve have been actuated due to a system leak.
On models with ABS brakes, the amber warning
light only illuminates when an ABS malfunction has
occurred. The ABS light operates independently of
the red warning light.
For addition information refer to Group 8W.
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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
falls away slightly under light| foot pressure then
holds firm. If no pedal action is discernible, power
booster, vacuum supply, or vacuum check valve is
faulty. Proceed 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 stop turn off
ignition 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. 8).

(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 V*U.VE TEST

(1) Disconnect vacuum hose from check valve.

(2) Remove check valve anjd valve seal from
booster.

(3) Use a hand operated vacuum pump for test.

(4) Apply 15-20 inches vacuum at large end of
check valve (Fig. 9). ]

(5) Vacuum should hold steady. If gauge on pump
indicates vacuum loss, check wvalve is faulty and
should be replaced.

SHORT
CONNECTING

CHECK
VALVE

CHECK
VALVE
HOSE

INTAKE
MANIFOLD

J9005-81

Fig. 8 Typical Booster Vacuum Test Connections

BOOSTER
CHECK VALVE

P

APPLY TEST
VACUUM HERE

VALVE
SEAL

80316866

Fig. 9 Vacuum Check Valve And Seal
COMBINATION VALVE

Metering Valve

Metering valve operation can be checked visually
and with the aid of a helper. Observe the metering
valve stem while a helper applies and releases the
brakes. If the valve is operating correctly, the stem
will extend slightly when the brakes are applied and
retract when the brakes are released. If the valve is
faulty, replace the entire combination valve as an
assembly.

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.
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(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.

(a) 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.

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
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:

o Severely Scored

e 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. 10). 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.). ‘

DIAL
INDICATOR

18905-68

Fig. 10 Checking Rotor Runout And Thickness
Variation

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. 11).

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.

MICROMETER

TAKE MINIMUM
OF 6 MEASUREMENTS

ROTOR

J9405-103

Fig. 11 Measuring Rotor Thickness
BRAKE DRUM

The maximum allowable diameter of the drum
braking surface is stamped or cast into the drum
outer edge. Generally, a drum can be machined to a
maximum of 1.52 mm (0.060 in.) oversize. Always
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replace the drum if machining|would cause drum
diameter to exceed the size limit indicated on the
drum.

(Continued)

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
0.076 mm (0.003 in.). Drum runout should not exceed
0.20 mm (0.008 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. i

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 overste, 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 iwheel brake compo-
nent. |
Items to look for when diagno.%ing a parking brake
problem, are:

e Rear brake shoe wear. ‘

Drum surface machined oversize.
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.
Adjuster screws seized.
Adjuster screws reversed.

Parking brake adjustment and parts replacement
procedures are described in the Parking Brake sec-
tion.

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 condition 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.

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.
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BRAKE FLUID LEVEL

Always clean the master cylinder reservoir and cap
before adding fluid. This will prevent dirt from fall-
ing in the reservoir and contaminating the brake
fluid.

The reservoir has a ADD and a FULL mark on the
side (Fig. 12) fill to the FULL mark.

FLUID RESERVOIR

LEVEL
MARKS

A
of %D

o
CITHATAII
-

— J9505-17

Fig. 12 Master Cylinder Fluid Level
MASTER CYLINDER

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.

BLEEDING PROCEDURE

(1) Mount master cylinder in vise.

(2) Attach bleed tubes to cylinder outlet ports.
Then position each tube end in matching reservoir
fluid compartment (Fig. 13).

NOTE: If master cylinders has one reservoir open-
ing, position both outlet bleed tubes into the single
reservoir opening. :

(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.

BRAKE 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.

Do not pump the brake pedal at any time while
bleeding. Air in the system will be compressed into
small bubbles that are distributed throughout the

BLEEDING

TER CYLINDER
TUBES MAS

HOUSING

RH232

Fig. 13 Master Cylinder Bleeding

hydraulic system. This will make additional bleeding
operations necessary.

Do not allow the master cylinder to run out of fluid
during bleed operations. An empty cylinder will allow
additional air to be drawn into the system. Check the
cylinder fluid level frequently and add fluid as
needed.

The Brakes should be bled in sequence. First the
right rear wheel then the left rear wheel. Then move
to the front brakes and bleed the right front wheel

‘then the left front wheel.

MANUAL BLEEDING

(1) Remove reservoir filler caps and fill reservoir
with Mopar, or equivalent quality DOT 3 brake fluid.

(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. 14). 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.

DISC ROTOR MACHINING

Rotor braking surfaces can be sanded or machining
in a disc brake lathe.

The lathe must machine both sides of the rotor
simultaneously with dual (two) cutter heads (Fig.
15). Equipment capable of machining only one side at
a time will produce a tapered rotor.
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Fig. 14 Typical Fluid Container
Setup

The lathe should also be equip
attachment or dual sanding discs
light refinishing (Fig. 15).

If the rotor surfaces only need

J8905-18

And Bleed Hose

ped with a grinder
for final cleanup or

minor cleanup of

rust, scale, or minor scoring, us¢ abrasive discs to
clean up the rotor surfaces. However, when a rotor is
scored or worn, machining with cutting tools will be

required.

CAUTION: Do not machine the rbtor if it will cause
the rotor to fall helow miniman allowable thick-

ness.

BRAKE DRUM MACHINING

The brake drums can be machined on a drum lathe

when necessary. Initial machining
ited to 0.12 - 0.20 mm (0.005 - 0.0
heavier feed rates can produce

cuts should be lim-
08 in.) at a time as
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 m

ounted in the lathe

* before machining operations. A damper strap should

always be used around the drum
and avoid chatter marks.

to reduce vibration

The maximum allowable dianTeter of the drum

braking surface is stamped or

cast into the drum

outer edge. Always replace the drum if machining
would cause drum diameter to exceed the size limit

indicated on the drum.

BRAKES 5-13

18905-70

Fig. 15 Rotor Refinishing
BRAKE LINE

Mopar preformed metal brake line is recommended
and preferred for all repairs. However, double-wall
steel line can be used for emergency repair when fac-
tory replacement parts are not readily available.

Special, heavy duty tube bending and flaring
equipment is required to prepare double wall brake
line. Special bending tools are needed to avoid kink-
ing or twisting metal brake line. In addition, special
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flaring tools are needed to provide the inverted-type,
double flare required on metal brake lines.

FLARING PROCEDURE

(1) Cut off damaged tube with Tubing Cutter.

(2) Ream cut edges of tubing to ensure proper
flare. ‘

(3) Install replacement tube nut on section of tube
to be repaired.

(4) Insert tube in flaring tool. Center tube in area
between vertical posts.

(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) Squeeze flaring tool jaws to lock tubing in
place. :

(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. 16).

(9) Tighten tool handle until plug gauge is seated
on jaws of flaring tool. This will start the inverted
flare.

(10) Remove the plug gauge and complete the
inverted flare.

(11) Remove the flaring tools and verify that the
inverted flare is correct.

RH222

Fig. 16 Inverted Flare Tools

REMOVAL AND INSTALLATION
STOP LAMP SWITCH

REMOVAL

(1) Remove steering column cover and lower trim
panel for switch access (if necessary).

(2) Press brake pedal downward to fully applied
position. ‘

(3) Rotate switch approximately 30° in counter-
clockwise direction to unlock switch retainer. Then
pull switch rearward and out of bracket.

(4) Disconnect switch wire harness and remove
switch from vehicle (Fig. 17).

RETAINER

TERMINALS
SWITCH
PLUNGER

J9405-153

Fig. 17 Stop Lamp Switch

INSTALLATION

(1) Pull switch plunger all the way out to fully
extended position.

(2) Connect harness wires to switch.

(3) Press and hold brake pedal in applied position.

(4) Install switch as follows: Align tab on switch
with notch in switch bracket. Then insert switch in
bracket and turn it clockwise about 30° to lock it in
place.

(5) Release brake pedal, then pull pedal fully rear-
ward. Pedal will set plunger to correct position as
pedal pushes plunger into switch body. Switch will
make racheting sound as it self adjusts.

BRAKE PEDAL

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. 18) and clutch rod retainer clip if
equipped.
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(5) Remove bolts from brake ipedal 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
remove the pedal.

(12) Remove pedal bushings
replaced.

BRAKE PEDAL

pedal bracket and

if they are to be

BOOSTER
ROD

80a18d4e

Fig. 18 Push Rod Attachment

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 linstall support bolts
and tighten to 28 N-m (21 ft. lbs.).

(5) Slid the booster/master cylinder assembly into
place, install mounting nuts and tighten to 37 N-m
(27 ft. 1bs.).

(6) Install stud plate or clutch cylinder if equipped
and tighten mounting nut to 28 ‘Nm (21 ft. lbs.).

Install retainer clip securing booster push rod to
pedal (Fig. 18) and clutch rod retainer clip if
equipped.

(7) Install ABS controller if equipped.

(8) Install and connect stop lamp switch.

(9) Install negative battery cable.

COMBINATION VALVE

REMOVAL

(1) Remove brake lines that connect master cylin-
der to combination valve (Fig. 19).

(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. 20).

MASTER
CYLINDER

80a18d4d

COMBINATION
VALVE

Fig. 19 Combination Valve/Master Cylinder
MASTER CYLINDER

COMBINATION
VALVE BRACKET

80a18d4f

Fig. 20 Combination Valve Bracket

INSTALLATION
(1) Position valve bracket on booster studs and
tighten bracket attaching nuts to 24 N-m (18 ft. lbs.).
(2) Align and start brake line fittings in combina-
tion valve and master cylinder by hand to avoid cross
threading.
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(3) Tighten brake line fittings at combination valve
to 21 N-m (15 ft. 1bs.).

(4) Tighten brake line fittings at master cylinder
to 15 N-m (11 ft. lbs.).

(5) Connect wire to differential pressure switch in
combination valve.

(6) Bleed base brake system.

MASTER CYLINDER

REMOVAL ,

(1) Remove evaporative canister, refer to Group 25
Emissions for service procedure.

(2) Disconnect brake lines to master cylinder and
combination valve.

(3) Remove combination valve mounting nuts and
remove valve.

(4) Remove master cylinder mounting nuts and
remove master cylinder.

(5) Remove cylinder cover and drain fluid.

(6) If master cylinder reservoir requires service,
refer to Reservoir Replacement Prpcedure.

INSTALLATION

NOTE: Bleed new master cylinder on bench before
installation, refer to Service Procedures. '

(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 24 N-m (18 ft.
1bs.).

(4) Install combination valve onto brake booster
studs and tighten mounting nuts to 24 N-m (18 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 15 N-m
(11 ft. 1bs.).

(7) Tighten combination valve brake lines to 21
N-m (15 ft. 1bs.). |

(8) Install evaporative canister, refer to Group 25
Emissions for service procedure.

(9) Bleed base brake system.

POWER BRAKE BOOSTER

REMOVAL

(1) Remove combination valve and master cylinder.

(2) Disconnect vacuum hose from booster check
valve. i

(3) Remove retaining clip that secures booster
push rod to brake pedal (Fig. 21).

(4) Remove nuts attaching booster to cowl panel
(Fig. 22).

(5) In engine compartment, slide booster studs out
of cowl panel, and remove booster from engine com-
partment.

(6) Remove dash seal from booster.

BRAKE PEDAL

BOOSTER
ROD

80a18dde

Fig. 21 Push Rod & Clip

BOOSTER

80a18d50

Fig. 22 Booster Mounting Nuts

INSTALLATION

(1) Install dash seal on booster.

(2) Align and position booster on dash panel.

(3) In passenger compartment, install nuts that
attach booster to dash panel. Tighten nuts just
enough to hold booster in place.

(4) Slide booster push rod onto brake pedal. Then
secure push rod to pedal pin with retaining clip.

(5) Tighten booster mounting nuts to 37 N-m (27
ft. lbs.).

(6) Connect vacuum hose to booster check valve.

(7) Install master cylinder and combination valve.

(8) Top off master cylinder fluid level and bleed
base brakes.
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DISC BRAKE CALIPER

REMOVAL
(1) Raise vehicle and remove front wheel and tire
assemblies.
(2) Remove and discard brake hose mounting bolt
(Fig. 23).

FRONT
BRAKE HOSE

FITTING
WASHERS

80atc38b

Fig. 23 Brake Hose And Bolt

(3) Remove caliper mounting bplts.

(4) Rotate caliper rearward with pry tool if neces-
sary. Then rotate caliper and brake shoes off mount-
ing ledges.

(5) Remove caliper from Vehiclf.

INSTALLATION

(1) Install brake shoes in caliper.

(2) Connect brake hose to caliper but do not
tighten fitting bolt completely at this time. Be sure
to use new gaskets on bolt to avoid leaks

(3) Install caliper. Position mpunting 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 mounting ledge.

(4) Coat caliper mounting bolts with GE 661 or
Dow 111 silicone grease. Then install and tighten
bolts to 15 N-m (11 ft. 1bs.).

CAUTION: If new caliper bolts jare being installed,
or if the original reason for repair was a drag/pull
condition, check caliper bolt length before proceed-
ing. If the bolts have a shank ?ength greater than
67.6 mm (2.66 in.), they may contact the inboard
brake shoe causing a partial apply condition. Refer
to Figure 14 for the required caliper bolt length.

(5) Position front brake hose clear of all chassis
components and tighten caliper fitting bolt to 31 N-m
(23 ft. 1bs.).

CAUTION: Be sure the brake hose is not twisted or
kinked at any point. Also be sure the hose is clear

REMOVAL AND INSTALLAfION (Continued)

of all steering and suspension components. Loosen
and reposition the hose if necessary.

(6) Install wheel and tire assembly.
(7) Fill master cylinder and bleed base brake system.

DISC BRAKE SHOES

REMOVAL

(1) Raise vehicle and remove front wheel and tire
assemblies.

(2) Drain small amount of fluid from master cylin-
der front brake reservoir with suction gun.

(3) Bottom caliper piston in bore with C-clamp.
Position clamp screw on outboard brake shoe and
clamp frame on rear of caliper. Typical C-clamp
attachment is shown in (Fig. 24). Do not allow
clamp screw to bear directly on outboard shoe
retainer spring. Use wood or metal spacer
between shoe and clamp screw if necessary.

CALIPER BOSS
G/\
B\ N
)
.7
OUTBOARD
BRAKESHOE
74
7 C-CLAMP
/s J9305-42

Fig. 24 Bottoming Caliper Piston With C-Clamp
(4) Remove caliper mounting bolts (Fig. 25).

> MOUNTING
BOLT (2)

J9105-31

Fig. 25 Caliper Mounting Bolts
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REMOVAL AND INSTALLATION (Continued)

(5) Tilt top of caliper outward with pry tool if nec-
essary (Fig. 26) and remove caliper.

TILT
CALIPER
OUTBOARD
TO REMOVE

J9005-30

Fig. 26 Caliper Removal

(6) Remove outboard shoe by pressing one end of
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. 27).

SHOE LOCATING
SPRING
=

OUTBOARD
BRAKESHOE

CALIPER

LOCATING
LUG

J9005-83

Fig. 27 Outboard Brake Shoe Removal

(7) Remove inboard shoe. Grasp ends of shoe and
tilt shoe outward to release springs from caliper pis-
ton (Fig. 28). Then remove shoe from caliper.

NOTE: If original brake shoes will be used, keep
them in sets (left and right).

(8) Secure caliper to nearby suspension part with
wire. Do not allow brake hose to support caliper
weight.

(9) Wipe caliper off with shop rags or towels. Do
not use compressed air. |

Fig. 28 Inboard Brake Shoe Removal

INSTALLATION

(1) Clean brake shoe mounting ledge slide surfaces
of steering knuckle with wire brush. Then apply light
coat of high temperature multi-purpose grease to
slide surfaces. Lubricate mounting bolts and bush-
ings silicone grease (Fig. 29).
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19105-29

Fig. 29 Caliper Lubrication Points

(2) Install inboard shoe in caliper and verify shoe
retaining springs are fully seated into the piston.

(3) Install outboard shoe in caliper by starting one
end of shoe in caliper and rotating shoe downward
into place. Verify shoe locating lugs and shoe spring
are seated. :

(4) Install caliper by position notches at lower end
of brake shoes on bottom mounting ledge. Then
install caliper over rotor and seat upper ends of
brake shoes on top mounting ledge (Fig. 30).

NOTE: Before securing the caliper, be sure the cal-
iper brake hose is not twisted, kinked or touching
any chassis components.
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REMOVAL AND INSTALLA'*'ION (Continued)

LEDGE

'SEATED IN
BRAKESHOE
NOTCH
BOTIOM 1
LEDGE |

J9005-35

Fig. 30 Caliper Installation

(5) Install and tighten caliper mounting bolts to 15
N.m (11 ft. ibs.). ‘

CAUTION: If new caliper boits are being installed,
or if reason for repair was a drag/pull condition,
check caliper bolt length. If the bolts have a shank
length greater than 67.6 mm (2.66 in.), they will con-
tact the inboard brake shoe causing a partial apply
condition. Refer to (Fig. 31) for correct caliper bolt
length. ‘

CORRECT SHANK LENGTH:

67 mm (= 0.6 mm} ~——————>
2.637 in. (*+ 0.0236in.)

e
|
22 mm |
CALPER (0.866 in.) |
BOLT THREAD LENGTH

\ " J9405-154

Fig. 31 Mounting Bolt Dimensions

(6) Install wheel and tire assemblies.

(7) Pump brake pedal until caliper pistons and
brake shoes are seated.

(8) Top off brake fluid level if necessary.

DISC BRAKE ROTOR

REMOVAL

(1) Remove wheel and tire assemble.

(2) Remove caliper.

(3) Remove retainers securing rotor to hub studs
(Fig. 32).

(4) Remove rotor from hub.

(5) If rotor shield requires service, remove front
hub and bearing assembly.

RETAINER

BEARING
NUT

Fig. 32 Rotor & Hub

INSTALLATION

(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.

(4) Install new spring nuts on wheel studs.

(5) Install wheel and tire assembly.

DRUM BRAKE SHOES

REMOVAL

(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. 33).

(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.
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CYLINDER-

RIGHT REAR TRAILING L
BRAKE ASSEMBLY AEDJUSTER SHOE TO-SUPPORT SEAL
LEVER
2%%%%".&% SPRING HOLDDOWN PINS
RETAINERS M
ADJUSTER
ACCESS
CABLE =N %7 PLUGS
ADJUSTER
LEVER o
\ SUPPORT PLATE
ﬁ’ ; -t
CABLE 7 O CABLE HOLE PLUG
GUIDE PARK
| sHOE A BRAKE

SHOE | GUIDE PIN Qon STRUT

RETURN y PLATE ) ADJUSTER AND

SPRINGS SCREW « SPRING

\ ASSEMBLY
LEADING
2 HOLDDOWN
SHOE SPRING AND
6 RETAINERS 19005-13

Fig. 33 Drum Brake Components—Typical

(8) Remove adjuster lever, adjuster screw and
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.

INSTALLATION

(1) Clean support plate with brake cleaner.

(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 (Figi 34).

c SUPPORT
ANCHOR ~7S-
=

PLATE

PIN

SHOE CONTACT

SURFACES J9005-14

Fig. 34 Shoe Contact S‘hrfaces

(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.

(15) Adjust shoes to drum.

(16) Install wheel/tire assemblies and lower vehi-
cle.

(17) Verify firm brake pedal before moving vehicle.

WHEEL CYLINDER

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.
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REMOVAL AND INSTALLAT:TION (Continued)

INSTALLATION |

(1) Apply bead of silicone seaﬂer around cylinder
mounting surface of support plat

(2) Install cylinder mounting bblts and tighten to
10 N.m (7 ft. 1bs.).

(3) Install brake line to cyhndeir and tighten to 16
N-m (12 ft. 1bs.).. |

(4) Install brake shoe return spring.

(5) Install brake drum.

(6) Install wheel and tire assembly.

(7) Bleed base brake system. |

PARKING BRAKE HAND LEVER

REMOVAL

(1) Release parking brakes.

(2) Raise vehicle on hoist.

(3) Remove front cable adJustﬂng nut and disen-
gage cable tensioner from equalizer. Then remove
front cable from tensioner (Fig. 3{5)

(4) Lower vehicle.

(5) Remove lever cover or center console if
equipped. Refer to Group 23 Body for procedures.

(6) Disconnect parking brake switch wiring con-
nectors (Fig. 36).

(7) Remove screws attaching parklng brake lever
to mount (Fig. 37). !

(8) Disengage front cable from parking brake lever
and remove lever assembly from wehicle.

FRONT CABLE

EQUALIZER

80a1c38a

Fig. 35 Parking Brake Cable Attachment

INSTALLATION

(1) Install front cable on lever assembly.

(2) Install lever assembly on mounting bracket and
tighten mounting bolts to 12 N-m (9 ft. lbs.).

(3) Connect parking brake switch wire.

(4) Install parking lever cover.

(5) Raise vehicle.

(6) Assemble front cable, cable tensioner and cable
bracket.

(7) Adjust parking brake front cable.

PARK BRAKE
LAMP SWITCH

80a1c39¢c

Fig. 36 Parking Brake Lamp Switch

PARKING
BRAKE LEVER

LEVER
MOUNTING
. BRACKET

80a1c389

Fig. 37 Parking Brake Lever
(8) Lower vehicle.

REAR PARKING BRAKE CABLE

REMOVAL

(1) Raise vehicle and loosen equalizer nuts until
rear cables are slack.

(2) Disengage cable from equalizer and remove
cable (Fig. 35).

(3) Remove cable bracket from upper suspension
arm (Fig. 38).

(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. 39) and remove cable from backing plate.
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UPPER
SUSPENSION
ARM

PARKING BRAKE
CABLE

BRACKET y /)" WIRING

BRACKET
80a1c39b

Fig. 38 Parking Brake Cable Bracket

CABLE
RETAINER

REAR

WORM DRIVE
HOSE CLAMP

18905-89 =

Fig. 39 Cable Retainer

INSTALLATION

(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.

TJ

DISASSEMBLY AND ASSEMBLY

MASTER CYLINDER RESERVOIR

REMOVAL

(1) Remove reservoir cap and empty fluid into
drain container.

(2) Remove pins that retain reservoir to master cylin-
der. Use hammer and pin punch to remove pins (Fig. 40).

RESERVOIR

ROLL PINS

19505-77
Fig. 40 Reservoir Retaining Pins

(3) Clamp cylinder body in vise with brass protec-
tive jaws.

(4) Loosen reservoir from grommets with pry tool
(Fig. 41).

PRY
TOOL

RESERVOIR

GROMMET

—
NS

MASTER
CYLINDER
BODY
Fig. 41 Loosening Reservoir

J9505-47

(5) Remove reservoir by rocking it to one side and
pulling free of grommets (Fig. 42).
(6) Remove old grommets from cylinder body (Fig. 43).

INSTALLATION

CAUTION: Do not use any type of tool to install
the grommets. Tools may cut, or tear the grommets
creating a leak problem after installation. Install the
grommets using finger pressure only.
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DISASSEMBLY AND ASSEMBLY (Continued)

RESERVOIR

J9505-48

MASTER
CYLINDER
BODY

P
GROMMETS ‘
Fig. 43 Grommet Removal

i/ 19505-49

and Install new grommets in cylinder body (Fig. 44).

(1) Lubricate new grommets wlth clean brake fluid

Use finger pressure to install and seat grommets.

DY

Ny

'ORK NEW GROMMETS
! INTO PLACE USING
- FINGER PRESSURE

J9505-50

Fig. 44 Grommet Installation

(2) Start reservoir in grommets. Then rock reser-
voir back and forth while pressinig downward to seat
it in grommets. |

(3) Install pins that retain rese Voir to cylinder body.

(4) Fill and bleed master cylirll'ger on bench before

installation in vehicle. :

DISC BRAKE CALIPER

DISASSEMBLY
(1) Remove brake shoes from caliper.
(2) Drain brake fluid out of caliper.

(3) Pad interior of caliper with minimum, 2.54 ¢m (1
in.) thickness of shop towels or rags (Fig. 45). Towels
are needed to protect caliper piston during removal.

SHOP TOWELS
OR CLOTHS

Fig. 45 Padding Caliper Interior

(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. 46).

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 pis-
ton out. NEVER attempt to catch the piston as it
leaves the bore. This will result in personal injury.

PADDING

CALIPER MATERIAL

PISTON

v 19005-70
Fig. 46 Caliper Piston Removal

(5) Remove caliper piston dust boot with suitable
tool (Fig. 47) and discard boot.

(6) Remove caliper piston seal with wood or plastic
tool (Fig. 48) and discard seal. Do not use metal tools
as they will scratch piston bore.
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(3) Install bushing boots in caliper, then insert
bushing into boot and push bushing into place (Fig.

COLLAPSE BOOT PISTON 50).
WITH PUNCH DUST
OR SCREWDRIVER BOOT

BOOT

BUSHING

Fig. 50 Bushings And Boots Installation

(4) Install new piston seal into seal groove with
finger (Fig. 51).

REMOVE
SEAL WIT

PISTON
SEAL

N

Fig. 48 Piston Seal Removal

(7) Remove caliper mounting bolt bushings and
boots (Fig. 49). ‘

Fig. 51 Piston Seal Installation

(5) Install dust boot on caliper piston and seat boot
in piston groove (Fig. 52).

PISTON

CALIPER

SLIDE BOOT
BUSHING J9005-73

Fig. 49 Mounting Bolt Bushing And Boot

ASSEMBLY
(1) Coat caliper piston bore, new piston seal and
piston with clean brake fluid. J9005-75
(2) Lubricate caliper bushings, and interior of
bushing boots with Dielectric silicone grease. Fig. 52 Dust Boot On Piston
\
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DISASSEMBLY AND ASSEMBLY (Continued)

(6) Press piston into caliper bore by hand, use a
turn and push motion to work piston into seal (Fig.
53). i

19105-32

Fig. 53 Caliper Piston In‘Ftallation

(7) Press caliper piston to bottom of bore.
(8) Seat dust boot in caliper with Installer Tool
C-4842 and Tool Handle C-4171 (Fig. 54).

' HANDLE
L C-4171

INSTALLER
Cl-4842

Fig. 54 Piston Dust Boot )nstallation

(9) Replace caliper bleed screw if removed.

WHEEL CYLINDER

DISASSEMBLY

(1) Remove push rods and boots (Fig. 55).

(2) Press pistons, cups and spring and expander
out of cylinder bore.

(3) Remove bleed screw.

PISTON
cup

SPRING CYLINDER

Ccup
EXPANDERS

PISTON

BLEED SCREW PUSH ROD

Fig. 55 Wheel Cylinder Components

ASSEMBLY

(1) Lubricate wheel cylinder bore, pistons, piston
cups and spring and expander with clean brake fluid.

(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.

followed by

CLEANING AND INSPECTION

CALIPER

CLEANING

Clean the caliper components with clean brake
fluid or brake clean only. Do not use gasoline, kero-
sene, thinner, or similar solvents. These products
may leave a residue that could damage the piston
and seal.

Wipe the caliper and piston dry with lint free tow-
els or use low pressure compressed air.

INSPECTION

The piston is made from a phenolic resin (plastic
material) and should be smooth and clean.

Replace the piston if cracked or scored. Do not
attempt to restore a scored piston surface by sanding
or polishing. The piston must be replaced if damaged.

NOTE: |If the caliper piston must be replaced,
install the same type of piston in the caliper. Never
interchange phenolic resin and steel caliper pis-
tons. The pistons, seals, seal grooves, caliper bore
and piston tolerances are different for resin and
steel pistons. Do not intermix these components at
any time.
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CLEANING AND INSPECTION (Continued)

The bore can be lightly polished with a brake hone
to remove very minor surface imperfections (Fig. 56).
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).

SPECIAL HONE CALIPER

PISTON BORE

Fig. 56 Lightly Polishing Piston Bore With Tool
REAR DRUM BRAKE

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.

Inspect the adjuster screw assembly. Replace the
assembly if the star wheel 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. 57). |

TJ
SUPPORT
ANCHOR PLATE
SHOE CONTACT
SURFACES 19005-14

Fig. 57 Shoe Contact Surfaces
WHEEL CYLINDER

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 ¢ylinder 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.

ADJUSTMENTS

STOP LAMP SWITCH

(1) Press and hold brake pedal in applied position.

(2) Pull switch plunger all the way out to fully
extended position.

(3) Release brake pedal. Then pull pedal fully rear-
ward. Pedal will set plunger to correct position as
pedal pushes plunger into switch body. Switch will
make racheting sound as it self adjusts.
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ADJUSTMENTS (Continued)
PARKING BRAKE CABLE TENSIONER

NOTE: Parking brake adjustment is only necessary
when the tensioner, or a cable has been replaced or
disconnected for service. When adjustment is nec-
essary, perform the following prd)cedure for proper
parking brake operation. |

ADJUSTMENT

(1) Raise vehicle. !

(2) Back off tensioner adjusting nut to create slack
in cables.

(3) Remove rear wheel/tire assembhes and remove
brake drums.

(4) Check rear brake shoe adjustment with stan-
dard brake gauge. Excessive shoe-to-drum clear-
ance, or worn brake components will result in
faulty parking brake adjustment and operation.

(5) Verify that parking brake cables operate freely
and are not binding, or seized. Replace faulty cables,
before proceeding.

(6) Reinstall brake drums and wheel/tire assem-
blies after brake shoe adjustment is complete.

(7) Lower vehicle enough for .access to parking
brake lever. Then fully apply parking brakes. Leave
brakes applied until adjustment is complete.

(8) Raise vehicle and mark tenkioner rod 6.5 mm
(1/4 in.) from tensioner bracket (Fig. 58).

(9) Tighten adjusting nut at equalizer until mark
on tensioner rod moves into ahgnn?ent with tensioner
bracket.

(10) Lower vehicle until rear wileels are 15-20 cm
(6-8 in.) off shop floor. ‘

(11) Release parking brake lever and verify that
rear wheels rotate freely without drag.

(12) Lower vehicle.

NOTE: Do not loosen/tighten eﬁualizer adjusting
nut for any reason after completing adjustment.

TENSIONER TENSIONER
BRACKET 6.5 mm ROD

le—(1/4in) /

]

ROD
10
EQUALIZER

J9405-158

Fig. 58 Tensioner Rod Measurement

REAR DRUM BRAKE

The rear drum brakes are equipped with a seif-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. 59).

J9005-26

Fig. 59 Adjusting Gauge On Drum

(5) Reverse gauge and install it on brake shoes.
Position gauge legs at shoe centers as shown (Fig.
60). If gauge does not fit (too loose/too tight), adjust
shoes.

(6) Pull shoe adjuster screw star wheel away from
adjuster lever.

(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.
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BRAKE SHOES
o\

19005-27

Fig. 60 Adjusting Gauge On Brake Shoes

NOTE: Bring vehicle to complete standstill at each
stop. Incomplete, rolling stops will not activate
automatic adjusters.

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. 61).

Fig. 61 Brake Adjustment

(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) Install brake drums and wheels and lower
vehicle.

(13) 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.

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
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 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.

BRAKE COMPONENTS

Disc Brake Caliper

TYDE. o oot e e Sliding
Disc Brake Rotor :
TYPE © oo et e Ventilated
Max. Runout. . ... .......... 0.12 mm (0.005 in.)

Max. Thickness Variation . ..0.013mm (0.0005 in.)
Brake Drum

Size. ... 9x25iIn.
Brake Booster
Type. ..o Tandem Diaphragm
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TORQUE CHART SPECIAL TOOLS
DESCRIPTION : TORQUE  BASE BRAKES
Brake Pedal |

Support Bolt . ..............28 N-m (21 ft. Ibs.)

Master Cylinder

Brake Booster /\
Mounting Nuts . ........... .37 N-m (27 ft. 1bs.) 6 l

Mounting Nuts ............ .24 N-m (18 ft. 1bs.)

Brake Lines............... .15 N-m (11 ft. 1bs.)
Combination Valve

Mounting Nuts . ........... .24 N-m (18 ft. lbs.)

Brake Lines. .. ............ .21 N-m (15 ft. lbs.)
Caliper Installer Caliper Dust Boot C-4842

Mounting Bolts . . ... ....... .15 N-m (11 ft. 1bs.)

Brake Hose Bolt ........... .31 N-m (23 ft. Ibs.)
Wheel Cylinder

Mounting Bolts . . ............ 10 N-m (7 ft. 1bs.)

Brake Line ............... .16 N-m (12 ft. 1bs.)
Parking Brake

Lever Bolts . . ............... 12 N-m (9 ft. lbs.)

Lever Bracket Bolts. . .. .. ... .12 N-m (9 ft. Ibs.)

Cable Retainer Nut . ........ 1.5 N-m (14 in. Ibs.)

Handle C-4171
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MASTER  BOOSTER SWITCH

ANTILOCK BRAKE SYSTEM oY CAB

The antilock brake system (ABS) is an electroni- RESERVOIR IRES TO
cally operated, all wheel brake control system. 1;’.! ) WWHEESE !

The system is designed to prevent wheel lockup C HCU :::::: ! L] SPEED
and maintain steering control during periods of high  COMBINATION / HARNESS ::I::: SENSORS
wheel slip when braking. Preventing lockup is accom- VALVE i

plished by modulating fluid pressure to the wheel
brake units.

The hydraulic system is a three channel design.
The front wheel brakes are controlled individually
and the rear wheel brakes in tandem (Fig. 1). The
ABS electrical system is separate from other electri-
cal circuits in the vehicle. A specially programmed
controller antilock brake unit operates the system
components.

ABS system major components include:

Controller Antilock Brakes (CAB)
Hydraulic Control Unit (HCU)
Wheel Speed Sensors (WSS)
Acceleration Switch

Main Relay And Pump Motor Relay
ABS Warning Light

Pump Motor Sensor

DESCRIPTION AND OPERATION

ANTILOCK BRAKE SYSTEM

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

---------- X o

HYDRAULIC '~
BRAKE LINES
TO WHEELS

N

80a35442

Fig. 1 Antilock Brake System

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 10
kph (6 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.
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DESCRIPTION AND OPERATION (Continued)

NORMAL BRAKING |

The CAB monitors wheel speed|sensor inputs con-
tinuously while the vehicle is in motion. However,
the CAB will not activate any AIBS components as
long as sensor inputs and the acceleration switch
indicate normal braking. |

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. 1

|
ANTILOCK BRAKING !

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 zero (or lockup)
during braking. Periods of high wheel slip occur
when brake stops involve high pedal pressure and
rate of vehicle deceleration. i

The antilock system prevents lockup during high
slip conditions by modulating fluid apply pressure to
the wheel brake units.

Brake fluid apply pressure is modulated according
to wheel speed, degree of slip and rate of decelera-
tion. A sensor at each wheel converts wheel speed
into electrical signals. These signals are transmitted
to the CAB for processing and determination 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 condltlon activates the
CAB antilock program.

Two solenoid valves are used in each antilock con-
trol 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 solenoid valves are not static during antilock
braking. They are cycled continuously to modulate
pressure. Solenoid cycle time in antilock mode can be
measured in milliseconds.

CONTROLLER ANTILOCK BRAKES

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.

The CAB operates the ABS system (Fig. 2) and is
separate from other vehicle electrical circuits. 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 illu-
minates 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 the vehicle is started approximately 50
times. Stored faults are not erased if the battery is
disconnected.

MOUNTING
HOLE

80a18d55

Fig. 2 Controller Antilock Brakes

HYDRAULIC CONTROL UNIT

The hydraulic control unit (HCU) consists of a
valve body, pump body, accumulators, pump motor,
and wire harnesses (Fig. 3).

The pump, motor, and accumulators are combined
into an assembly attached to the valve body. The
accumulators store the extra fluid released to the
system for ABS mode operation. The pump provides
the fluid volume needed and is operated by a DC
type motor. The motor is controlled by the CAB.

The valve body contains the solenoid valves. The
valves modulate brake pressure during antilock brak-
ing 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 solenocid 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.
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SOLENOID
L‘—/\ BODY

—

=]l LI

|
[ |
@ ©
© ©,
.,
©
PUMP VALVE
MOTOR BODY

——— 80a18d54

Fig. 3 Hydraulic Controller Unit

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 opens the outlet
valve, which also opens the return circuit to the accu-
mulators. 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.

WHEEL SPEED SENSORS AND TONE WHEEL

A speed sensor is used at each wheel. The front
sensors are mounted to the steering knuckles. The
rear sensors are mounted to thei rear brake backing
plate. i

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. 4). The front/rear sensors have the same
electrical values but are not interchangeable. The
sensors have a resistance between 900 and 1300
ohms.

FRONT
SENSOR

PICKUP
FACE

J9205-6

Fig. 4 Typical Wheel Speed Sensors
SPEED SENSOR AIR GAP

Front Sensor

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

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.
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DESCRIPTION AND OPERATION (Continued)

COMBINATION VALVE

The combination valve contains a pressure differ-
ential valve and switch and a rear brake proportion-
ing valve. The valve is not repairable. It must be
replaced if diagnosis indicates this is necessary.

The pressure differential switch is connected to the
brake warning light. The switch i% actuated by move-
ment of the switch valve. The switch monitors fluid
pressure in the separate front/re%ar brake hydraulic
circuits.

A decrease or loss of fluid pressure in either
hydraulic circuit will cause the svﬁitch 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 are
made.

The rear proportioning valve is used to balance
front-rear brake action. The valve allows normal
fluid flow during moderate effort brake stops. The
valve only controls (meters) fluid flow during high
effort brake stops.

ACCELERATION SWITCH

The acceleration switch is located in front of the
console/shifter mounted to a bracket on the floor pan.

The switch (Fig. 5), 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.

ARROW INDICATES

SWITCH FRONT OF SWITCH
PART NUMBER - FOR PROPER MOUNTING
. B 19505-94

Fig. 5 Acceleration Switch

ABS SYSTEM RELAYS ‘

The ABS brakes has two relays, which are the sys-
tem and pump motor relays. The ABS system relay is
used for the solenoid valves and CAB. The system
relay is connected to the CAB at the power control

relay terminal. The pump motor relay is used for the
pump motor only. The pump motor relay starts/stops
the pump motor when signaled by the CAB.

The relays are located in the power distribution
box in the engine compartment.

ABS WARNING LAMP

The amber ABS warning lamp is located in the
instrument cluster. The lamp illuminates at start-up
to perform a self check. The lamp goes out when the
self check program determines the system is operat-
ing normal. If an ABS component exhibits a fault the
CAB will illuminate the lamp and register a trouble
code in the microprocessor. The lamp is controlled by
the CAB and or the main relay through an in-har-
ness diode. The CAB controls the lamp by directly
grounding the circuit. The main relay grounds the
lamp circuit when it is de-energized.

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-
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: The MDS or DRB Ill 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.

SERVICE PROCEDURES
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 ABS diagnostic connector
under carpet at front of console, just under instru-
ment panel center bezel.

(3) Select CHASSIS SYSTEM, followed by TEVES
ABS BRAKES, then BLEED BRAKES. When scan
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SERVICE PROCEDURES (Continued)

and proceed.
Refer to base brake section for procedure.

proper brake operation before moving vehicle.

REMOVAL AND INSTALLATION

CONTROLLER ANTILOCK BRAKES

REMOVAL
(1) Remove negative battery terminal.

TJ
tool displays TEST COMPLETE, disconnect scan tool MASTER
CYLINDER
(4) Perform base brake bleeding a second time.
(5) Top off master cylinder fluid level and verify
HCU
(2) Remove the harness connector from the CAB COMVE\IE\;\I-EI- ION
located underneath the instrument panel (Fig. 6). B0a18d4c
(3) Remove mounting bolt and remove the CAB.
HCU

— ,,

f ‘

S

| mounTING (© b
BOLT 80a1c388

Fig. 6 Controller Antilock Brakes

INSTALLATION

(1) Install the controller and install the mounting
bo(lg) Tighten the mounting bolt to 8 N-m (70 in.
lb?gi Plug in the harness connector into the control-
leI54) Install negative battery cable.

HYDRAULIC CONTROLLER UNIT

REMOVAL

(1) Disconnect and isolate the negative battery ter-
minal.

(2) Disconnect the HCU harness connectors.

(3) Remove all the brake lines from the HCU (Fig.
7.
(4) Remove HCU mounting bolts and remove HCU
(Fig. 8). ‘

(5) Remove bolts from mount and remove mount
from HCU.

80a18d52

Fig. 8 HCU Mount

INSTALLATION

(1) Install mount on HCU and tighten to 6.5 N-m
(57 in. Ibs.).

(2) Install HCU and tighten mounting bolts to 20
N-m (177 in. 1bs.).

(3) Align and start brake line fittings by hand to
avoid cross threading.

(4) Tighten brake lines to 16 N-m (144 in. lbs.).

(5) Connect HCU harness.

(6) Connect negative battery terminal.

(7) Bleed complete brake system.

FRONT WHEEL SENSOR

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.
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REMOVAL AND INSTALLATION (Continued)

(5) Remove bolt attaching sensor to steering
knuckle and remove sensor (Fig. 9).

WHEEL SPEED STEERING
SENSOR PIGTAIL ‘ KNUCKLE

TONE WHEEL

FRONT WHEEL
SPEED SENSOR

8031865

Fig. 9 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 to bolt
that secures sensor in steering knuckle. Use new
sensor bolt if original bolt is worn or damaged.

(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 14 N-m (11 ft.
1bs.).

(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.

REAR WHEEL SPEED SENSOR

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 and
remove 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. 10). Tighten
sensor bolt to 11 N-m (11 ft. 1bs.).

WHEEL
SPEED
SENSOR

BRASS
FEELER

/ GAUGE
TONE
&}_V\v}/ RING
. 19205-17

Fig. 10 Setting Air Gap On Original Rear Sensor

(6) If new sensor was installed, push cardboard
spacer on sensor face against tone ring (Fig. 11).
Then tighten sensor bolt to 8 N-m (6 ft. 1bs.). Correct
air gap will be established as tone ring rotates and
peels spacer off sensor face.

AIR GAP
SPACER
ATTACHED TO
SENSOR FACE

REAR
SENSOR

J9205-35

Fig. 11 New Rear Sensor

(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.
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REMOVAL AND INSTALLATION (Continued)

(9) Install brake drum and wheel and tire assem-
bly.

(10) Lower vehicle.

(11) Connect sensor wire to harness connector.

COMBINATION VALVE

REMOVAL

(1) Remove brake lines that connect master cylin-
der to combination valve (Fig. 12).

(2) Disconnect brake lines that connect combina-
tion valve to HCU.

(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 valve bracket off booster
studs (Fig. 13).

MASTER
CYLINDER

HCU

COMBINATION
VALVE

80a18d4c

Fig. 12 Combination Valve Brake Lines
MASTER CYLINDER

COMBINATION
VALVE BRACKET 80a18d4f

Fig. 13 Combination Valve Bracket

INSTALLATION

(1) Position valve bracket on booster studs and
tighten bracket attaching nuts to 17 N-m (13 ft. lbs.).

(2) Align and start brake line fittings in combina-
tion valve, master cylinder and HCU by hand to
avoid cross threading.

(3) Tighten brake line fittings at combination valve
to 21 N-m (15 ft. lbs.).

(4) Tighten brake line fittings at master cylinder
to 15 N-m (11 ft. lbs.).

(5) Tighten brake line fittings at HCU to 16 N-m
(12 ft. 1bs.).

(6) Connect wire to differential pressure switch in
combination valve.

(7) Bleed base brake system.

ACCELERATION SWITCH

REMOVAL

(1) From the drivers side lift carpet back in front
of the console/shifter.

(2) Disconnect harness for switch.

(3) Remove mounting bolts and remove switch
(Fig. 14).

E ACCELERATION

N SWITCH
&
U
/

80al1c38c

MOUNTING
BRACKET

Fig. 14 Acceleration Switch
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REMOVAL AND INSTALLATION (Continued)
INSTALLATION SPECIFICATIONS
CAUTION: The acceleration switch must be TORQUE CHART
installed with the arrow pointing toward the front of
the vehicle (Fig. 15). The switch will not operate DESCRIPTION TORQUE
properly in any other position. Acceleration Sensor
(1) Position switch on mounting bracket. }SBensl(ir B](3)11;1 """"""" ?’9 11:1J~m (71'§3 1n igs‘)
(2) Install mounting bolts and tighten to 4.5 N-m rac Et. olt....... L -2 N-m (13-18 in. lbs.)
(40 in. 1bs.) Hydraulic Control Unit
(3) Connect harness to switch. Mounting bolts. ............ 20 N-m (177 1n 1bs.)
(4) Place carpet back into position. Bracket Mounting bolts . . .4-9 N-m (35-76 in. lbs.)
Brake Lines .............. 16 N-m (144 in. 1bs.)
Controller Anitlock Brakes
e Mounting Bolts . . .. .. .. 8-13 N-m (75-115 in. lbs.)
Wheel Speed Sensors
Front Mounting Bolt. . .. ... ... 4-6 (34-50 in. lbs.)

-

ARROW INDICATES

SWITCH FRONT OF SWITCH
PART NUMBER | - FOR PROPER MOUNTING
' 19505-94

Fig. 15 Acceleration Switch Position Indicator

Rear Mounting Bolt. . .12-14 N-m (106-124 in. lbs.)
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GENERAL INFORMATION
CLUTCH COMPONENTS

The clutch mechanism in TJ models consists of a
single, dry-type disc and a diaphragm style clutch
cover. A hydraulic linkage is used to operate the
clutch release bearing and fork.

A needle-type pilot bearing supports the transmis-
sion input shaft in the crankshaft. A conventional
release bearing is used to engage and disengage the
clutch cover pressure plate.

The release bearing is operated by a release fork in
the clutch housing. The fork pivots on a ball stud
mounted in the housing. The release fork is actuated
by a hydraulic slave cylinder mounted on the hous-
ing. The slave cylinder is operated by a clutch master
cylinder mounted on the dash panel. The cylinder
push rod is connected to the clutch pedal.

The clutch disc has cushion springs in the disc
hub. The clutch disc facing is riveted to the hub. The
facing is made from a non-asbestos material. The
clutch cover pressure plate is a diaphragm type with
a one-piece spring and multiple release fingers. The
pressure plate release fingers are preset during man-
ufacture and are not adjustable.

HYDRAULIC LINKAGE COMPONENTS

The hydraulic linkage consists of a clutch master
cylinder with integral reservoir, a clutch slave cylin-
der and an interconnecting fluid line.

The clutch master cylinder push rod is connected
to the clutch pedal. The slave cylinder push rod is
connected to the clutch release fork. The master cyl-
inder is mounted on the driver side of the dash panel

CLUTCH FLUID LEVEL

CLUTCH LINKAGE FLUID . ................. 9

FLYWHEEL ........... . ... ... . .... 9
REMOVAL AND INSTALLATION

CLUTCH COVER ANDDISC ............... 10

CLUTCH HOUSING ............ ... ... ... 12

CLUTCH HYDRAULIC LINKAGE ............ 12

CLUTCH PEDAL .......... ... ... ... .. 13

PILOT BEARING ........................ 12

RELEASE BEARING ..................... 1
SPECIFICATIONS

TORQUE ... ... 14

adjacent to the brake master cylinder and booster
assembly. This positioning is similar for both left and
right hand drive models.

INSTALLATION METHODS AND PARTS USAGE

Distortion of clutch components during installation
and the use of non-standard components are common
causes of clutch malfunction.

Improper clutch cover bolt tightening can distort
the cover. The usual result is clutch grab, chatter
and rapid wear. Tighten the cover bolts as described
in Removal and Installation section.

An improperly seated flywheel and/or clutch hous-
ing are additional causes of clutch failure. Improper
seating will produce misalignment and additional
clutch problems.

The use of non-standard or low quality parts will
also lead to problems and wear. Use recommended
factory quality parts to avoid comebacks.

A cocked pilot bearing is another cause of clutch
noise, drag, hard shifting, and rapid bearing wear.
Always use an alignment tool to install a new bear-
ing. This practice helps avoid cocking the bearing
during installation.

CLUTCH INTERLOCK SAFETY SWITCH BY-PASS

WARNING: This procedure is intended for use only
off-road. When the vehicle is returned to road use,
properly connect the clutch interlock safety switch.
Dangerous conditions may result.

The Clutch Interlock Safety Switch will inhibit the
starter cranking circuit until the clutch pedal is
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depressed. In some off-road situations this safety fea-
ture is not desirable.

BY-PASS PROCEDURE

(1) Disengage wire connector from clutch interlock
safety switch, located under the instrument panel
next to the 100-way connector (Fig. 1).

(2) Locate open by-pass connector, located next to
the 100—way connector. :

(3) Engage clutch interlock switch harness connec-
tor into by-pass connector (Fig. 1).

Reverse the preceding procedure to activate the
Clutch Interlock Safety Switch.

INSTRUMENT
PANEL SUPPORT

100-WAY
CONNECTOR

NV

CLUTCH
ity
= SWITCH

FASTENER

> \\ |3}~ HARNESS
\\\\}JJ CONNECTOR
\\
80adbbd6

Fig. 1 Clutch Interlock Safety Switch By-Pass
DESCRIPTION AND OPERATION

CLUTCH OPERATION

Leverage, clamping force, and friction are what
make the clutch work. The disc serves as the friction
element and a diaphragm spring and pressuré plate
provide the clamping force. The clutch pedal, hydrau-
lic linkage, release lever and bearing provide the
leverage.

The clutch cover assembly clamps the disc against
the flywheel. The assembly consists of the cover, dia-
phragm spring, pressure plate, and fulecrum compo-
nents. The pressure plate clamps the clutch disc
against the flywheel and the spring provides the
clamping force.

The clutch disc friction material is riveted to the
disc hub. The hub bore is splined for installation on
the transmission input shaft. The hub splines con-
nect the disc to the transmission,

The clutch linkage uses hydraulic pressure to oper-
ate the clutch. The clutch master cylinder push rod is
connected to the clutch pedal and the slave cylinder
push rod is connected to the release lever in the
clutch housing. ‘

Depressing the clutch pedal develops fluid pressure
in the clutch master cylinder. This pressure is trans-

CONNECTOR

mitted to the slave cylinder through a connecting
line. In turn, the slave cylinder operates the clutch
release lever.

The clutch release bearing is mounted on the
transmission front bearing retainer. The bearing is
attached to the release lever, which moves the bear-
ing into contact with the clutch cover diaphragm
spring.

Slave cylinder force causes the release lever to
move the release bearing into contact with the dia-
phragm spring. As additional force is applied, the
bearing presses the diaphragm spring fingers inward
on the fulcrums. This action moves the pressure
plate rearward relieving clamp force on the disc. The
clutch disc is disengaged and freewheeling at this
point.

The process of clutch re-engagement is simply the
reverse of what occurs during disengagement. Releas-
ing pedal pressure removes clutch linkage pressure.
The release bearing moves away from the diaphragm
spring which allows the pressure plate to exert
clamping force on the clutch disc.

DIAGNOSIS AND TESTING
DIAGNOSTIC INFORMATION

Unless the cause of a clutch problem is obvious,
accurate problem diagnosis will usually require a
road test to confirm a problem. Component inspection
(Fig. 2) will then be required to determine the actual
problem cause.

During a road test, drive the vehicle at normal
speeds. Shift the transmission through all gear
ranges and observe clutch action. If chatter, grab,
slip, or improper release is experienced, remove and
inspect the clutch components. However, if the prob-
lem is noise or hard shifting, further diagnosis may
be needed as the transmission or another driveline
component may be at fault. Careful observation dur-
ing the test will help narrow the problem area.

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.

During inspection, note if any components are con-
taminated with oil, hydraulic fluid, or water/road
splash.

Oil contamination indicates a leak at either the
rear main seal or transmission input shaft. Oil leak-
age produces a residue of oil on the housing interior
and on the clutch cover and flywheel. Heat buildup
caused by slippage between the cover, disc and fly-
wheel, can sometimes bake the oil residue onto the
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Check clutch housing bolts. Tighten if loose. Be sure
housing is fully seated on engine block.
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Check flywheel. Scuff sand face to remove glaze.
Clean surface with wax and grease remover.
Replace flywheel if severely scored, worn or
cracked. Secure flywheel with new bolts (if
removed). Do not reuse old bolts. Use Mopar Lock
N'Seal on bolts.

Tighten clutch cover bolts 2-3 threads at a time,
alternately and evenly {in a star pattern} to
specified torque. Failure to do so could warp the
cover.

Check release fork. Replace fork if bent or worn.
Make sure pivot and bearing contact surfaces are

lubricated.

Check release fork pivot (in housing). Be sure pivot
is secure and ball end is lubricated.

Transmission input shaft bearing will cause noise,
chatter, or improper release it damaged. Check
condition before installing transmission.

Check slave cylinder. Replace it if leaking. Be sure
cylinder is properly secured in housing and cylinder
piston is seated in release fork.

Check input shaft seal if clutch cover and disc were
oil covered. Replace sedl if worn, or cut.
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Inspect release bearing slide surface of trans. front
bearing retainer. Surface should be smooth, free of
nicks, scores. Replace retainer if necessary.
Lubricate slide surface before installing release

bearing.

Do not replace release bearing unless actually
faulty. Replace bearing only if seized, noisy, or
domaged.

Check clutch cover diaphragm spring and release -
fingers. Replace cover iFspring or fingers are bent,
warped, broken, cracked. Do not tamper with
factory spring setting as clutch problems wiﬁ, result.

Check condition of clutch cover. Replace clutch
cover if plate surface is deeply scored, warped,
worn, or cracked. Be sure cover is correct size and
properly aligned on disc and flywheel.

Inspect clutch housing. Be sure bolts are tight.
Replace housing if damaged.

Verify that housing alignment dowels are in position
before installing housing.

Clean engine block surface before installing clutch
housing. Dirt, grime can produce misalignment.

Make sure side of clutch disc marked “flywheel
side” is toward flywheel.

Check rear main seal if clutch disc and cover were
oil covered. Replace seal if necessary.

Check crankshaft flange {IF flywheel is removed). Be
sure flange is clean and |ywr:e| bolt threads are in
good condition.

Check pilot bearing. Replace bearing if dama%t.:d.
Lube with Mopar high temp. bearing grease betore
installation.

Check fransmission input shaft. Disc must slide freely
on shaft splines. Lightly grease splines before
installation. Replace shaft if splines or pilot bearing
hub are damaged.

Check flywheel bolt torque. If bolts are loose,
Lepiloce them. Use Mopar Lock N'Seal to secure new
olts.

Check clutch disc facing. Replace disc if facing is
charred, scored, flaking off, or worn. Also check
runout of new disc. Runout should not exceed 0.5

mm (0.02 in.).

19506-2

Fig. 2 Clutch Components And Inspection
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DIAGNOSIS AND TESTING (Continued)

components. The glaze-like residue ranges in color
from amber to black.

Road splash contamination means dirt/water is
entering the clutch housing due to loose bolts, hous-
ing cracks, or through hydraulic line openings. Driv-
ing through deep water puddles can force water/road
splash into the housing through such openings.

Clutch fluid leaks are usually from damaged slave
cylinder push rod seals. This type of leak can only be
confirmed by visual inspection.

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.

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

s improper machining

o incorrect bolt tightening

* 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. However,
minor flywheel scoring can be cleaned up by hand
with 180 grit emery, or with surface grinding equip-
ment. Remove only enough material to reduce scor-
ing (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. Tighten flywheel
bolts to specified torque only. Overtightening can dis-
tort the flywheel hub causing runout.

CLUTCH COVER 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.

CLUTCH HOUSING MISALIGNMENT

Clutch housing alignment is important to proper
clutch operation. The housing maintains alignment
between the crankshaft and transmission input
shaft. Misalignment can cause clutch noise, hard
shifting, incomplete release and chatter. It can also
result in premature wear of the pilot bearing, cover
release fingers and clutch disc. In severe cases, mis-
alignment can also cause premature wear of the
transmission input shaft and front bearing.

Housing misalignment is generally caused by
incorrect seating on the engine or transmission, loose
housing bolts, missing alignment dowels, or housing
damage. Infrequently, misalignment may also be
caused by housing mounting surfaces that are not
completely parallel. Misalignment can be corrected
with shims.

INSPECTION AND DIAGNOSIS CHARTS

The clutch inspection chart (Fig. 2) outlines items
to be checked before and during clutch installation.
Use the chart as a check list to help avoid overlook-
ing potential problem sources during service opera-
tions.

The diagnosis charts describe common clutch prob-
lems, causes and correction. Fault conditions are
listed at the top of each chart. Conditions, causes and
corrective action are outlined in the indicated col-
umns.

The charts are provided as a convenient reference
when diagnosing faulty clutch operation.
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DIAGNOSIS AND TESTING (Continued)

CONDITION

POSSIBLE CAUSES

CORRECTION

DISC FACING WORN OUT

. Normal wear. Driver frequently
rides (slips) clutch. Results in rapid

wear overheating. Insufficient
clutch cover diaphragm spring
tension.

1. Replace clutch disc. Also replace cover

if spring is weak or pressure plate surface
is damaged.

CLUTCH DISC FACING
CONTAMINATED WITH
OIL, GREASE, OR
CLUTCH FLUID

. Leak at rear main seal or at

transmission input shaft seal.
Excessive amount of grease
applied to input shaft splines.
Road splash, water entering

housing. Slave cylinder leaking.

. Replace leaking seals. Apply less grease

to input shaft splines. Replace clutch disc
(do not clean and reuse). Clean clutch
cover and reuse only if cover is in good
condition. Replace slave cylinder if leaking.

CLUTCH IS RUNNING
PARTIALLY DISENGAGED

. Release bearing sticking-

binding. Does not return to
normal running position.

. Verify that bearing is actually binding,

then replace bearing and transmission
front bearing retainer if sleeve surface is
damaged.

FLYWHEEL HEIGHT
INCORRECT

. Flywheel surface improperly

machined. Too much stock
removed or surface is tapered.

. Replace flywheel.

WRONG DISC OR PRES-
SURE PLATE INSTALLED

. Incorrect parts order or model

number.

. Replace with correct parts. Compare

old and new parts before installation.

CLUTCH DISC, COVER
AND/OR DIAPHRAGM
SPRING, WARPED,
DISTORTED

. Rough handling (impact) bent

cover, spring, or disc. Incorrect
bolt tightening sequence and
method caused warped cover.

. Install new disc or cover as needed.

Follow installation/tightening instructions.

FACING ON FLYWHEEL
SIDE OF DISC TORN,
GOUGED, WORN

. Flywheel surface scored and

nicked.

. Reduce scores and nicks by sanding or

surface grinding. Replace flywheel if
scores-nicks are deeper than .002-.004
inch.

CLUTCH DISC FACING
BURNT (CHARRED). FLY-
WHEEL AND COVER
PRESSURE PLATE
SURFACES HEAVILY
GLAZED

. Frequent operation under high

loads or hard acceleration
conditions. Driver frequently
rides (slips) clutch. Results in
rapid wear and overheating of

~disc and cover.

. Scuff sand flywheel. Replace clutch

cover and disc. Alert driver to problem
cause.

J9506-18
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CONDITION

POSSIBLE CAUSES

CORRECTION

CLUTCH DISC WARPED

1

. New disc not checked for axial

runout before installation.

. Replace disc. Be sure runout of new

disc is less than .5 mm (.020 in.).

CLUTCH DISC BINDS ON
INPUT SHAFT SPLINES

1.

Clutch disc hub spiines
damaged during installation.
Input shaft splines rough,
damaged. Corrosion, rust
formations on splines of disc
and input shaft.

. Clean, smooth and lubricate disc and

shaft splines. Replace disc and/or input
shaft if splines are severely damaged.

CLUTCH DISC RUSTED
TO FLYWHEEL AND/OR
PRESSURE PLATE

. Occurs in vehicles stored,

or not driven for extended
periods of time. Also occurs
after steam cleaning if vehicle
is not used for extended period.

. Remove clutch cover and disc. Sand
rusted surfaces clean with 180 grit paper.

Replace disc cover, and flywheel if
corrosion is severe.

CLUTCH DISC FACING
STICKS TO FLYWHEEL

. Vacuum may form in pockets

over rivet heads in clutch disc.
Occurs as clutch cools down
after use.

. Drill 1/16 inch diameter hole through

rivets and scuff sand disc facing with 180
grit paper.

CLUTCH DISC TOO THICK

. Wrong disc installed.

. Replace disc.

. Bearing cocked during

7.

8

bent or warped during
transmission installation.

. Clutch disc installed backwards.

Release fork bent or fork pivot
is loose or damaged.

. Clutch master or slave cylinder

fault.

PILOT BEARING SEIZED, 1 . Lubricate and install new bearing.
LOOSE, OR ROLLERS installation. Bearing defective. Check and correct any misalignment.
ARE WORN Bearing not lubricated. Clutch
misalignment.
CLUTCH WILL NOT 1. Low clutch fluid level. . Top off reservoir and check for
DISENGAGE PROPERLY leaks.
2. Clutch cover loose. . Tighten bolts.
3. Wrong clutch disc. . Install correct disc.
4. Disc bent, distorted during . Replace disc.
installation.
5. Clutch cover diaphragm spring . Replace cover.

. Remove and reinstall disc correctly.

Be sure disc side marked “to flywheel” is
actually toward flywheel.

7. Replace fork and pivot if worn or

damaged.

8. Replace master and slave cylinder as

assembly.

J9506-1
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DIAGNOSIS AND TESTING (Continued)

CONDITION

POSSIBLE CAUSES

CORRECTION

CLUTCH DISC FACING
COVERED WITH OIL,
GREASE, OR CLUTCH
FLUID

. Qil leak at rear main or input

shaft seal.

. Too much grease applied to

splines or disc and input shaft.

2. Apply lighter grease coating to splines

1. Correct leak and replace disc (do not
clean and reuse the disc).

and replace disc (do not clean and reuse
the disc).

CLUTCH DISC AND/OR
COVER WARPED, OR DISC
FACINGS EXHIBIT
UNUSUAL WRONG TYPE

. Incorrect or substandard parts.

1. Replace disc and/or cover with correct
parts.

CLUTCH MASTER OR
SLAVE CYLINDER PLUNGER
DRAGGING-BINDING

. Master or slave cylinder

components worn or corroded.

1. Replace both cylinders as assembly
{and reservoir).

NO FAULT FOUND WITH

. Problem actually related to

1. Further diagnosis required. Check

CLUTCH COMPONENTS suspension or driveline engine/transmission mounts, propeller
component. shafts and U-joints, tires, suspension
attaching parts and other driveline
: components as needed.
. Engine related problem. 2. Check EFI and ignition systems.
PARTIAL ENGAGEMENT .‘Clutch pressure plate 1. Replace clutch cover and disc.

OF CLUTCH DISC (ONE
SIDE WORN-OPPOSITE
SIDE GLAZED AND
LIGHTLY WORN)

jposition setting incorrect or

;modified.
.‘Clutch cover, spring, or release.

fingers bent, distorted (rough
handling, improper assembly).

. Clutch disc damaged or
distorted.

. Clutch misalignment.

2. Replace clutch cover and disc.

3. Replace disc.

4. Check alignment and runout of flywheel,
disc, or cover and/or clutch housing.
Correct as necessary.

J49506-20
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DIAGNOSIS AND TESTING (Continued)

CONDITION

POSSIBLE CAUSE

CORRECTION

Clutch components damaged
or worn out prematurely.

1. Incorrect or sub-standard
clutch parts.

1. Replace with parts of correct type and
quality.

Pilot bearing damaged.

1. Bearing cocked during
installation. Bearing not lubricated

prior to installation. Bearing defect.

2. Clutch misalignment.

1. Replace bearing. Be sure it is properly
seated and lubricated before installing
clutch.

2. Check and correct misalignment caused
by excessive runout of flywheel, disc,
cover or clutch housing. Replace input
shaft if bearing hub is damaged.

Loose components.

1. Attaching bolts loose at
flywheel, cover, or clutch housing.

1. Tighten bolts to specified torque.
Replace any clutch bolts that are damaged.

Components appear overheated.
Hub of disc cracked or torsion
damper springs are distorted

or broken.

1. Frequent high load, full
throttie operation.

1. Replace parts as needed. Alert driver
to condition causes.

Contact surface of release
bearing damaged.

1. Clutch cover incorrect, or
release fingers are bent or
distorted causing damage.

2. Release bearing defect.
3. Release bearing misaligned.

1. Replace clutch cover and bearing.

2. Replace bearing.

3. Check and correct runout of clutch
components. Check front bearing retainer
sleeve surface. Replace if damaged.

Release bearing is noisy.

1. Release bearing defect.

1. Replace bearing.

Clutch pedal squeak.

1. Pivot pin loose. Pedal bushings
worn out or cracked.

1. Tighten pivot pin. Replace bushings if
worn or damaged. Lubricate pin and
bushings with silicone base lubricator
chassis grease.

J9506-21
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SERVICE PROCEDURES
CLUTCH COMPONENT LUBRICATION

Proper clutch component lubrication is important
to satisfactory operation. Using the correct lubricant
and not over lubricating are equally important. Apply
recommended lubricant sparingly to avoid disc and
pressure plate contamination.

Clutch and transmission components requiring
lubrication are:

¢ Pilot bearing
Release lever pivot ball stud’

Release lever contact surfaces

Release bearing bore

Clutch disc hub splines

Clutch pedal pivot shaft bore

Clutch pedal bushings

Input shaft splines

Input shaft pilot hub

Transmission front bearing retainer slide surface

NOTE: Never apply grease to any part of the clutch
cover, or disc.

RECOMMENDED LUBRICANTS

Use Mopar multi-purpose grease for the clutch
pedal bushings and pivot shaft. Use Mopar high tem-
perature grease (or equivalent) for all other lubrica-
tion requirements. Apply recommended amounts and
do not over lubricate. 1

CLUTCH LINKAGE FLUID

The integral clutch master cylinder reservoir, slave
cylinder and fluid lines are pre-filled with fluid prior
to assembly operations.

The hydraulic system should not require additional
fluid under normal circumstances. In fact, the reser-
voir fluid level will actually increase as normal
clutch wear occurs. For this reason, it is impor-
tant to avoid overfilling, or removing fluid from
the reservoir. This will cause clutch release
problems. ,

If inspection or diagnosis indicates additional fluid
may be needed, use Mopar brake fluid, or an equiv-
alent meeting standards SAE J1703 and DOT 3. Do
not use any other type of fluid.

CLUTCH FLUID LEVEL

The clutch fluid reservoir, master cylinder, slave
cylinder and fluid lines are pre-filled with fluid at
the factory during assembly operations.

The hydraulic system should not require additional
fluid under normal circumstances. The reservoir
fluid level will actually increase as normal
clutch wear occurs. Avoid overfilling, or remov-
ing fluid from the reservoir.

If inspection or diagnosis indicates fluid level is
low, add Mopar brake fluid, or an equivalent meeting
standards SAE J1703 and DOT 3. Do not use any
other type of fluid.

Clutch fluid level is checked at the master cylinder
reservoir (Fig. 3). An indicator ring is provided on the
outside of the reservoir. With the cap and diaphragm
removed, fluid level should not be above indicator
ring.

To avoid contaminating the hydraulic fluid during
inspection, wipe reservoir and cover clean before
removing the cap.

A CLUTCH
——r fA MASTER

<\ CYLINDER

/ v%sow

Fig. 3 Clutch Master Cylinder Reservoir And Cap

FLYWHEEL

Inspect the flywheel whenever the clutch disc,
cover and housing are removed for service. Check
condition of the flywheel face, hub, ring gear teeth,
and flywheel bolts.

Minor scratches, burrs, or glazing on the flywheel
face can be reduced with 180 grit emery cloth. How-
ever, the flywheel should be replaced if the disc con-
tact surface is severely scored, heat checked, cracked,
or obviously worn.

Flywheel machining is not recommended. The fly-
wheel surface is manufactured with a unique contour
that would be negated by machining. However,
cleanup of minor flywheel scoring can be performed
by hand with 180 grit emery, or with surface grind-
ing equipment. Replace the flywheel if scoring is
deeper than 0.0762 mm (0.003 in.).

Heavy stock removal by grinding is not recom-
mended. Excessive stock removal can result in fly-
wheel cracking or warpage after installation. It can
also weaken the flywheel and interfere with proper
clutch release.

Check flywheel runout if misalignment is sus-
pected. Runout should not exceed 0.08 mm (0.003
in.). Measure runout at the outer edge of the fly-
wheel face with a dial indicator. Mount the dial indi-

RESERVOIR
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SERVICE PROCEDURES (Continued)

cator on a stud installed in place of one of the
flywheel attaching bolts.

Clean the crankshaft flange before mounting the
flywheel. Dirt and grease on the flange surface may
cock the flywheel causing excessive runout.

Check condition of the flywheel hub and attaching
bolts. Replace the flywheel if the hub exhibits cracks
in the area of the attaching bolt holes.

Install new attaching bolts whenever the flywheel
is replaced and use Mopar Lock N’ Seal, or Loctite
242 on the replacement bolt threads.

Recommended flywheel bolt torques are:

s 142 N-m (105 ft. lbs.) for 6-cylinder flywheels

¢ 68 N-m (50 ft. lbs.) plus an additional turn of
60° for 4-cylinder flywheels

Inspect the teeth on the starter ring gear. If the
teeth are worn or damaged, the flywheel should
be replaced as an assembly. This is the recom-
mended and preferred method of repair.

In cases where a new flywheel is not readily avail-
able, a replacement ring gear can be installed. How-
ever, the following precautions must be observed to
avoid damaging the flywheel and replacement gear.

(1) Mark position of the old gear for alignment ref-
erence on the flywheel. Use a scriber for this pur-
pose.

(2) Wear protective goggles or approved safety
glasses. Also wear heat resistant gloves when han-
dling a heated ring gear.

(3) Remove the old gear by cuttlng most of the way
through it (at one point) with an abrasive cut-off
wheel. Then complete removal with a cold chisel or
punch.

(4) The ring gear is a shrink ﬁt on the flywheel.
This means the gear must be expanded by heating in
order to install it. The method of heating and
expanding the gear is extremely important.
Every surface of the gear must be heated at the same
time to produce uniform expansion. An oven or simi-
lar enclosed heating device must be used. Tempera-
ture required for uniform expansion is approximately
375° F.

CAUTION: Do not use an oxy/acetylene torch to
remove the old gear, or to heat and expand a new
gear. The high temperature of the torch flame can
cause localized heating that will damage the fly-
wheel. In addition, using the torch to heat a replace-
ment gear will cause uneven heating and
expansion. The torch flame can also anneal the
gear teeth resulting in rapid wear and damage after
installation.

(5) The heated gear must be installed evenly to
avoid misalignment or distortion. A shop press and
suitable press plates should be USed to install the
gear if at all possible. |

(6) Be sure to wear eye and hand protection. Heat
resistant gloves and safety goggles are needed for
personal safety. Also use metal tongs, vise grips, or
similar tools to position the gear as necessary for
installation.

(7) Allow the flywheel and ring gear to cool down
before installation. Set the assembly on a workbench
and let it cool in normal shop air.

CAUTION: Do not use water, or compressed air to
cool the flywheel. The rapid cooling produced by
water or compressed air can distort, or crack the
gear and flywheel.

REMOVAL AND INSTALLATION
CLUTCH COVER AND DISC

REMOVAL

(1) Remove transmission. Refer to procedures in
Group 21.

(2) If original clutch cover will be reinstalled, mark
position of cover on flywheel for assembly reference.
Use paint or a scriber for this purpose.

(3) If clutch cover is to be replaced, cover bolts can
be removed in any sequence. However, if original
cover will be reinstalled, loosen cover bolts evenly
and in rotation to relieve spring tension equally. This
is necessary to avoid warping cover.

(4) Remove cover bolts and remove cover and disc
(Fig. 4).

INSTALLATION

(1) Lightly scuff 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) Check runout and free operation of new clutch
disc as follows:

(a) Slide disc onto transmission input shaft
splines. Disc should slide freely on splines.

(b) Leave disc on shaft and check face runout
with dial indicator. Check runout at disc hub and
about 6 mm (1/4 in.) from outer edge of facing.

(¢) Face runout should not exceed 0.5 mm (0.020
in.). Obtain another clutch disc if runout exceeds
this limit.

(4) Position clutch disc on flywheel. Be sure side of
disc marked flywheel side is positioned against fly-
wheel (Fig. 4). If disc is not marked, be sure flat side
of disc hub is toward flywheel.

(5) Inspect condition of pressure plate surface of
clutch cover (Fig. 4). Replace cover if this surface is
worn, heat checked, cracked, or scored.
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REMOVAL AND INSTALLATION (Continued)

(6) Insert clutch alignment tool in clutch disc (Fig. 5).

(7) Insert alignment tool in pilot bearing and posi-
tion disc on flywheel. Be sure disc hub is positioned
correctly. Side of hub marked Flywheel Side should
face flywheel (Fig. 4). If disc is not marked, place flat
side of disc against flywheel.

CLUTCH

INSPECT
COVER

THIS
SURFACE

" “FLYWHEEL SIDE”
STAMPED ON

THIS SURFACE 19506-3

Fig. 4 Clutch Disc And Pressure Plate Inspection

CLUTCH COVER
AND DISC

CLUTCH DISC
ALIGNMENT TOOL

J9106-18
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Fig. 5 Typical Method Of Aligning Clutch Disc

(8) Position clutch cover over disc and on flywheel
(Fig. 5).

(9) Install clutch cover bolts finger tight.

(10) Tighten cover bolts evenly and in rotation a
few threads at a time. Cover bolts must be tight-
ened evenly and to specified torque to avoid
distorting cover. Tightening torques are 31 N-m
(23 ft. Ibs.) on 2.5L engines and 52 N-m (40 ft.
1bs.) on 4.0L engines.

(a) Start all 6 bolts by hand.
(b) Tighten 3 pilot hole bolts 3/4s of the way

(any sequence).

(¢c) Starting 180 degrees from the last pilot bolt,
tighten 3 large hole bolts 3/4s of the way (any
sequence).

(d) Tighten 3 pilot hole bolts all the way (any
sequence).
(e) Starting 180 degrees from last pilot bolt,
tighten 3 large bolts all the way (any sequence).
(11) Apply light coat of Mopar high temperature
bearing grease to pilot bearing hub and splines of
transmission input shaft. Do not over-lubricate
shaft splines. This will result in grease contam-
ination of disc

(12) Install Transmission.

RELEASE BEARING

REMOVAL

(1) Remove transmission.

(2) Disconnect release bearing from release lever
and remove bearing (Fig. 6).

(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. Be sure
pivot is secure and in good condition. Be sure fork is
not distorted or worn. Replace release fork retainer
spring if bent or damaged.

INSTALLATION

(1) Lubricate crankshaft pilot bearing with Mopar
high temperature bearing grease. Apply grease to
end of long shank, small diameter flat blade screw-
driver. Then insert tool through clutch disc hub to
reach bearing.

(2) Lubricate input shaft splines, bearing retainer
slide surface, fork pivot and release fork pivot surface
with Mopar high temperature grease.

(3) Install new release bearing. Be sure bearing is
properly secured to release fork.

(4) Install transmission as described in Group 21.

PIVOT BALL
STUD
RETURN
SPRING
_f‘
SO
-9
CLUTCH
HOUSING
RELEASE
BEARING RELEASE
FORK

80a5570d

Fig. 6 Release Bearing Attachment
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REMOVAL AND INSTALLATION (Continued)

PILOT BEARING

REMOVAL

(1) Remove transmission. Refer to Group 21 for
procedure.

(2) Remove clutch cover and disc.

(3) Remove pilot bearing. Use internal (blind hole)
puller such those as supplied in Snap On Tool Set
CG40CB to remove bearing.

INSTALLATION

(1) Lubricate new bearing with Mopar high tem-
perature bearing grease.

(2) Start new bearing into crankshaft by hand.
Then seat bearing with clutch alignment tool (Fig. 7).

KEEP BEARING STRAIGHT
DURING INSTALLATION
TO AVOID DAMAGE

PILOT
BEARING

ALIGNMENT
TOOL

]
80a5570e

Fig. 7 Pilot Bearing Installation

(3) Lightly scuff sand flywheel surface with 180
grit emery cloth. Then clean surface with wax and
grease remover.

(4) Install clutch disc and cover as described in
this section.

(5) Install transmission. Refer to Group 21 for pro-
cedure.

CLUTCH HOUSING

The clutch housing is removable and can be
replaced when the transmission is out of the vehicle.

The bolts attaching the housing to the transmis-
sion case are located inside the housing (Fig. 8). Rec-
ommended tightening torque for the clutch housing-
to-transmission bolts is 38 N.m (28 ft. 1bs.).

NOTE: Be sure the transmission and housing mat-
ing surfaces are clean before installing an original,
or replacement clutch housing. Dirt/foreign material
trapped between the housing and transmission will
cause misalignment. If misalignment is severe
enough, the resuit will be clutch drag, incomplete
release and hard shifting.

TRANSMISSION
BOLTS
(38N.m/28 ft.
N

CLUTCH
HOUSING

19506-7

Fig. 8 Clutch Housing Attachment
CLUTCH HYDRAULIC LINKAGE

The clutch master cylinder, slave cylinder and con-
necting line are serviced as an assembly only. The
linkage components cannot be overhauled or serviced
separately. The cylinders and connecting line are
sealed units. Also note that removal/installation pro-
cedures for right and left hand drive models are basi-
cally the same. Only master cylinder location is
different.

REMOVAL

(1) Raise vehicle.

(2) Remove fasteners attaching slave cylinder to
clutch housing.

(3) Remove slave cylinder from clutch housing
(Fig. 9).

(4) Disengage clutch fluid line from body clips.

(5) Lower vehicle.

(6) Verify that cap on clutch master cylinder reser-
voir is tight. This is necessary to avoid spilling fluid
during removal.

(7) Remove clutch master cylinder attaching nuts
(Fig. 9) or (Fig. 10).
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REMOVAL AND INSTALLATION (Continued)

(8) disengage tabs securing captured washer in
clutch master cylinder actuator to pivot pin on pedal
arm.

(9) Slide actuator off pivot pin.

(10) Disconnect clutch pedal position switch wires.

(11) Remove clutch hydraulic linkage through
engine compartment.

DASH
PANEL

CLUTCH
HOUSING

|CAPTURED
BUSHING

BRACKET LINE

80a4d311

Fig. 9 Slave Cylinder and Left Hand Drive Clutch
Master Cylinder

e [

CAPTURED
BUSHING

CLUTCH
MASTER
CYLINDER

80ad4a591

Fig. 10 Right Hand Drive Clutch Master Cylinder

INSTALLATION

(1) Be sure reservoir cover on clutch master cylin-
der is tight to avoid spills.

(2) Position clutch linkage components in vehicle.
Work connecting line and slave cylinder downward
past engine and adjacent to clutch housing (Fig. 9) or
(Fig. 10).

(3) Position clutch master cylinder on dash panel
(Fig. 9) or (Fig. 10).

(4) Attach clutch master cylinder actuator to pivot
pin on clutch pedal.

(5) Install and tighten clutch master cylinder
attaching nuts to 38 N-m (28 ft. lbs.) torque.

(6) Raise vehicle.

(7) 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.

(8) Install and tighten slave cylinder attaching
nuts to 23 N-m (17 ft. lbs.) torque.

(9) Secure clutch fluid line in body clips.

(10) Lower vehicle.

(11) Connect clutch pedal position switch wires.

CLUTCH PEDAL

REMOVAL

(1) Remove steering column lower cover and knee
blocker for access. Refer to Group 8E, Instrument
Panel for procedure.

(2) Disconnect clutch pedal position switch wires.

(3) Disengage captured bushing lock tabs attach-
ing clutch master cylinder actuator to pedal pivot
(Fig. 11) or (Fig. 12).

(4) Remove nuts attaching pedal and bracket to
dash panel and upper cowl support (Fig. 11) or (Fig.
12).

(5) Separate pedal assemble from vehicle.

INSTALLATION
(1) Place clutch pedal and bracket over studs on
dash panel and cowl support (Fig. 11) or (Fig. 12).
(2) Install nuts to attach pedal and bracket to
dash panel and upper cowl support (Fig. 11) or (Fig.
12). Tighten nuts to 39 N-m (29 ft. 1bs.) torque

CLUTCH CYLINDER
ACTUATOR

CAPTURED
BUSHING

SUPPORT
PIVOT

CLUTCH PEDAL

80adab82

Fig. 11 Clutch Pedal Mounting
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REMOVAL AND INSTALLATION (Continued)

(3) Engage captured bushing and actuator on
brake pedal pivot (Fig. 11) or (Fig. 12).
(4) Connect clutch pedal position switch wires.
CLUTCH CYLINDER

A

CAPTURED
| BUSHING

CLUTCH PEDAL

80ada59¢

Fig. 12 Clutch Pedal Mounting—Right Hand Drive

SPECIFICATIONS

TORQUE

DESCRIPTION TORQUE
Bolts, clutch cover 25 L ........ 31 N-m (23 ft. lbs)
Bolts, clutch cover 4.0L .. ...... 52 N-m (38 ft. Ibs)
Nut, clutch mastercyl. ......... 38 N-m (28 ft. 1bs)
Nut, clutch slave cyl.. . ... ... ... 23 N-m (17 ft. lbs)
Bolt, clutch housing M12. . ...... 75 N-m (55 ft. lbs)
Bolt, clutch housing 3/8......... 37 N-m (27 ft. lbs)
Bolt, clutch housing 7/16 . . ... ... 58 N-m (43 ft. lbs)
Bolt, clutch housing/trans.. ... ... 38 N-m (28 ft. Ibs)
Bolt, dust shield M8 . ... ........ 8 N-m (72 in. lbs)
Bolt, dust shield lower. ......... 50 N-m (37 ft. lbs)
Bolt, X-member/frame . ......... 41 N-m (30 ft. lbs)

Bolt, X-member/rear support ... .45 N-m (33 ft. lbs.)
Bolts, flywheel 4.0 L ......... 142 N-m (105 ft. lbs)
Bolts, flywheel 2.5 L. . . .68 N-m (50 ft. lbs) +1/4 turn
Bolts, U-joints . ............. 19 N-m (170 in. lbs.)
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GENERAL INFORMATION
COOLING SYSTEM

The cooling system regulates engine operating tem-
perature. It allows the engine to reach normal oper-
ating temperature as quickly as possible, maintains
normal operating temperature and prevents over-
heating.

The cooling system also provides a means of heat-
ing the passenger compartment and cooling the auto-
matic transmission fluid (if equipped). The cooling
system is pressurized and uses a centrifugal water
pump to circulate coolant throughout the system.

An optional factory installed heavy duty cooling
package is available on most models. The package
consists of a radiator that has an increased number
of cooling fins.
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GENERAL INFORMATION (Continued)
COOLING SYSTEM COMPONENTS

The cooling system consists of:
¢ A radiator
Cooling fan (mechanical)
Thermal viscous fan drive
Fan shroud
Radiator pressure cap
Thermostat
Coolant reserve/overflow system
e Transmission oil cooler (if equipped with an
automatic transmission)
s Coolant
o Water pump
e Hoses and hose clamps

SYSTEM COOLANT ROUTING

For cooling system flow routings, refer to (Fig. 1)
or (Fig. 2).

WATER PUMP

A centrifugal water pump circulates coolant
through the water jackets, passages, intake manifold,
radiator core, cooling system hoses and heater core.
The pump is driven from the engine crankshaft by a
drive belt on all engines. :

HEATER

CORE " TO WATER

PUMP

RADIATOR

UPPER
HOSE

RADIATOR

COOLANT

The cooling system is designed around the coolant.
Coolant flows through the engine water jackets
absorbing heat produced during engine operation.
The coolant carries heat to the radiator and heater
core. Here it is transferred to the ambient air pass-
ing through the radiator and heater core fins. The
coolant also removes heat from the automatic trans-
mission fluid in vehicles equipped with an automatic
transmission.

RADIATOR

All radiators are down flow types with plastic tanks.

CAUTION: Plastic tanks, while stronger than brass,
are subject to damage by impact, such as
wrenches.

If the plastic tank has been damaged, the plastic
tank and/or O-rings are available for service repair.
Tank replacement should be done by qualified per-
sonal with proper equipment.

ENGINE ACCESSORY DRIVE BELTS

When installing a serpentine accessory drive belt, the
belt MUST be routed correctly. If not, the engine may
overheat due to water pump rotating in wrong direction.

TO
COOLANT
RECOVERY
RADIATOR BOTTLE
LOWER HOSE

WATER PUMP
PULLEY

80a53ble

Fig. 1 Coolant Flow—2.5L Engine
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GENERAL INFORMATION (Continued)

RADIATOR ;
TOWATER |
PUMP o ob ‘
FROM | \ WATER PUMP
THERMOSTAT i

T PR

RADIATOR
4 [ LOWER HOSE
1] 70 WATER PUMP

— @ J9107-36

Fig. 2 Coolant Flow—4.0L Engine

Refer to the appropriate engine Belt Schematic in this
group for the correct belt routing. Or, refer to the Belt
Routing Label located in the engine compartment.

ENGINE BLOCK HEATER

An optional engine block heater is available for all
models. The heater is equipped with a power cord. The
cord is attached to an engine compartment component
with tie-straps. The heater warms the engine providing
easier engine starting and faster warm-up in low tem-
peratures. 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. Connect
the power cord to a grounded 110-120 volt AC electrical
outlet with a grounded, three-wire extension cord.

WARNING: DO NOT OPERATE ENGINE UNLESS
BLOCK HEATER CORD HAS BEEN DISCONNECTED
FROM POWER SOURCE AND SECURED IN PLACE.

DESCRIPTION AND OPERATION
TRANSMISSION OIL COOLER

WATER-TO-OIl. COOLER

All models equipped with an automatic transmis-
sion are equipped with - a transmission oil cooler
mounted internally within the radiator tank. This
internal cooler is supplied as standard equipment on
all models equipped with an automatic transmission.

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 engine cooling system.
Both cooling system and transmission should be
drained and inspected if the internal radiator
mounted transmission cooler is leaking.

Also refer to the section on Transmission Air-to-Oil
Coolers. This auxiliary air-to-oil cooler is an option
on most engine packages.

AIR-TO-OIL COOLER

An auxiliary air-to-oil transmission oil cooler is
available with most engine packages.

The cooler is located in front of the radiator (Fig. 3)
or A/C condenser (if equipped) and behind the grill. It
is mounted to the front frame crossmember.

AUTO. TRANS.
OIL COOLER

HOSE
CLAMPS

LOWER
MOUNTING

BOLTS 19507-38

Fig. 3 Auxiliary Air-To-Oil Cooler
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DESCRIPTION AND OPERATION (Continued)

COOLANT RESERVE/OVERFLOW SYSTEM

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:

o 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.

o 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.

The coolant reserve/overflow system consists of a
radiator mounted pressurized cap, a plastic coolant
recovery bottle (Fig. 4), a tube (hose) connecting the
radiator and recovery bottle, and an overflow tube on
the side of the bottle.

RADIATOR
PRESSURE CAP

HOSE

COOLANT
RECOVERY ~—-(0
BOTTLE

80a5572a

Fig. 4 Coolant Recovery Bottle
" BLOCK HEATER

The heater unit is mounted in a block core hole
and is immersed in coolant. The heater uses ordinary
house current (110 Volt A.C.) and should never be
pluged in unless it is immersed in coolant.

WARNING: DO NOT OPERATE ENGINE UNLESS
BLOCK HEATER CORD HAS BEEN DISCONNECTED
FROM POWER SOURCE AND SECURED IN PLACE.

BLOCK HEATER SPECIFICATIONS
e 2.5L 4-Cylinder Engine: 115 Volts 400 Watts
e 40L 6-Cylinder Engine: 120 Volts 600 Watts

THERMOSTAT

A pellet-type thermostat controls the operating
temperature of the engine by controlling the amount
of coolant flow to the radiator. On all engines the
thermostat is closed below 195°F (90°C). Above this
temperature, coolant is allowed to flow to the radia-
tor. This provides quick engine warm-up and overall
temperature control.

An arrow plus the word UP is stamped on the
front flange next to the air bleed. The words TO
RAD are stamped on one arm of the thermostat.
They indicate the proper installed position.

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 other prob-
lems. These are: longer engine warm-up time, unre-
liable warm-up performance, increased exhaust
emissions and crankcase condensation. This conden-
sation can result in sludge formation.

CAUTION: Do not operate an engine without a
thermostat, except for servicing or testing.

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.
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DESCRIPTION AND OPERATION (Continued)

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

Coolant should be maintained at the specified level
with a mixture of ethylene glycol-based antifreeze
and low mineral content water.

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

RADIATOR PRESSURE CAP

All radiators are equipped with a pressure cap.
This cap releases pressure at some point within a
range of 83-124 kPa (12-18 psi). The pressure relief
point (in pounds) is engraved on top of the cap (Fig.
5).

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 83-124
kPa (12-18 psi).

A vent valve in the center of the cap allows a small
coolant flow through the cap when coolant is below
boiling temperature. The valve is completely closed
when boiling point is reached. As coolant cools, it
contracts and creates a vacuum in the cooling sys-
tem. This causes the vacuum valve to open and cool-
ant in reserve/overflow tank to be drawn through
connecting hose into radiator. If the vacuum valve is
stuck shut, radiator hoses will collapse on cool-down.

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.

WATER PUMP

The water pump impeller is pressed onto the rear
of a shaft that rotates in bearings pressed into the
housing. The housing has a small hole to allow seep-
age to escape. The water pump seals are lubricated
by the antifreeze in the coolant mixture. No addi-
tional lubrication is necessary.

CAUTION: All engines are equipped with a reverse
(counter-clockwise) rotating water pump and vis-
cous 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 (Fig. 6).

TOP VIEW

RATING
CROSS-SECTIONAL VIEW

- I

FILLER NECK
SEAL
VACUOUM
VENT VALVE PRESSURE
(SHOWN IN SEALING POSITION)  VALVE  gue700

Fig. 5 Radiator Pressure Cap

FRONT VIEW BACK VIEW
ROTATION DIRECTION ROTATION DIRECTION
AS VIEWED AS VIEWED

R STAMPED
INTO IMPELLER

J9307-10

Fig. 6 Reverse Rotating Water Pump—Typical

Engines from previous model years, depending
upon application, may have been equipped with a for-
ward (clockwise) rotating water pump. Installation of
the wrong water pump will cause engine overheating.
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COOLING SYSTEM HOSES

Rubber hoses route coolant to and from the radia-
tor, intake manifold and heater core.

Radiator lower hoses are spring-reinforced to pre-
vent collapse from water pump suction at moderate
and high engine speeds.

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. 7). SNAP-ON CLAMP TOOL (NUMBER
HPC-20) MAY BE USED FOR LARGER CLAMPS.
ALWAYS WEAR SAFETY GLASSES WHEN SERVIC-
ING CONSTANT TENSION CLAMPS.

CAUTION: A number or letter is stamped into the
tongue of constant tension clamps (Fig. 8). If
replacement is necessary, use only an original
equipment clamp with matching number or letter.

HOSE
CLAMP

HOSE CLAMP
TOOL 6094

19207-36

Fig. 7 Hose Clamp Tool—Typical

Inspect the hoses at regular intervals. Replace
hoses that are cracked, feel brittle when squeezed, or
swell excessively when the system is pressurized.

For all vehicles: In areas where specific routing
clamps are not provided, be sure that hoses are posi-
tioned with sufficient clearance. Check clearance
from exhaust manifolds and pipe, fan blades, drive
belts and sway bars. Improperly positioned hoses can
be damaged, resulting in coolant loss and engine
overheating.

Ordinary worm gear type hose clamps (when
equipped) can be removed with a straight screw-
driver or a hex socket. To prevent damage to
hoses or clamps, the hose clamps should be
tightened to 4 N-m (34 in. lbs.) torque. Do not
over tighten hose clamps. ‘

TYPICAL
CONSTANT
TENSION HOSE

TYPICAL
HOSE
CLAMP
NUMBER/LETTER
LOCATION 19407-39

Fig. 8 Clamp Number/Letter Location

When performing a hose inspection, inspect the
radiator lower hose for proper position and condition
of the internal spring.

VISCOUS FAN DRIVE

The thermal viscous fan drive (Fig. 9) is a silicone-
fluid-filled coupling used to connect the fan blades to
either the engine or the water pump shaft. The cou-
pling 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.

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. 10). 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.
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THERMAL  (4) FAN BLADE-TO-  {4) FAN HUB-TO-PUMP
VISCOUS VISCOUS DRIVE PULLEY STUDS
- FAN DRIVE BOLTS

WATER TOMP
' PUMP
\ FAN  PULLEY
(4) FAN HUB-TO-PUMP PULLEY NUTS ~ BLADE 19307-7

Fig. 9 Water Pump Mounted Fan Drive

MOUNTING
VISCOUS HUB
FAN DRIVE

THERMOSTATIC

SPRING 19507-37

Fig. 10 Viscous Fan Drive—Typical

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.

DIAGNOSIS AND TESTING

ON-BOARD DIAGNOSTICS (OBD)

FOR CERTAIN COOLING SYSTEM
COMPONENTS

The powertrain control module (PCM) has been
programmed to monitor the certain following cooling
system components:

s If the engine has remained cool for too long a
period, such as with a stuck open thermostat, a Diag-
nostic Trouble Code (DTC) number 17 can be
observed at the malfunction indicator lamp. This
lamp is displayed on the instrument panel as the
CHECK ENGINE lamp. .

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 (Fig.
11). If the problem is repaired or ceases to exist, the
PCM cancels the DTC after 51 engine starts.

PCM /';///’ ..... p—
MOUNTINGM
BOLTS () = —— @ A
)

. I\MJ { D

\IV i ;
s 2‘("
a J////l

NPT
Wi AN

Ll

z . S

itfh

X . Q) 3o
| POWERTRAIN
\ CONTROL MODULE
/N (PCM) =
(3) 32-WAY \ | 7
CONNECTOR\\ \ BATTERY o 80236300

Fig. 11 Powertrain Control Module (PCM)

Certain criteria must be met for a DTC to be
entered into PCM memory. The criteria may be a
specific range of engine rpm, engine temperature
and/or input voltage to the PCM.

A DTC indicates that the PCM has recognized an
abnormal signal in a circuit or the system. A DTC
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DIAGNOSIS AND TESTING (Continued)

may indicate the result of a failure, but never iden-
tify the failed component directly.

It is possible that a DTC for a monitored circuit
may not be entered into memory even though a mal-
function has occurred. Refer to On-Board Diagnostics
(OBD) in Group 14, Fuel Systems for additional DTC
information.

ACCESSING DIAGNOSTIC TROUBLE CODES

A stored Diagnostic Trouble Code (DTC) can be dis-
played by cycling the ignition key On-Off-On-Off-On
within three seconds and observing the malfunction
indicator lamp. This lamp is displayed on the instru-
ment panel as the CHECK ENGINE lamp.

They can also be displayed through the use of the
Diagnostic Readout Box (DRB) scan tool. The DRB
connects to the data link connector located under the
instrument panel left of the steering column (Fig.
12). For operation of the DRB, refer to the appropri-
ate Powertrain Diagnostic Procedures service man-
ual.

&

16-WAY
DATA LINK
CONNECTOR

OF INSTRUMENT
\\ PANEL

(=4

8031e88a

Fig. 12 16-Way Data Link Connector—Typical

EXAMPLES:

o If the lamp flashes 1 time, pauses and flashes 2
more times, a flashing Diagnostic Trouble Code
(DTC) number 12 is indicated. If this code is
observed, it is indicating that the battery has been
disconnected within the last 50 key-on cycles. It
could also indicate that battery voltage has been dis-
connected to the PCM. In either case, other DTC’s
may have been erased.

¢ If the lamp flashes 1 time, pauses and flashes 7
more times, a flashing Diagnostic Trouble Code
(DTC) number 17 is indicated.

o If the lamp flashes 3 times, pauses and flashes 5
more times, a flashing Diagnostic Trouble Code
(DTC) number 35 is indicated.

After any stored DTC information has been

observed, the display will end with a flashing DTC

number 55. This will indicate the end of all stored
information.

ERASING TROUBLE CODES

After the problem has been repaired, the DRB scan
tool must be used to erase a DTC. Refer to the appro-
priate Powertrain Diagnostic Procedures service
manual for operation of the DRB scan tool.

DRB SCAN TOOL

For operation of the DRB scan tool, refer to the
appropriate Powertrain Diagnostic Procedures ser-
vice manual.

WATER PUMP

LOOSE IMPELLER
DO NOT WASTE reusable coolant. If solution is
clean, drain 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 THE COOL-
ANT CAN OCCUR.

(1) Drain the cooling system.

(2) Loosen the fan belt.

(3) Disconnect the lower radiator hose from the
water pump.

(4) Bend a stiff clothes hanger or welding rod as
shown in (Fig. 13).

(5) Position the rod in the water pump inlet and
attempt to hold the impeller while turning the fan
blades. If equipped with a viscous fan drive, turn the
water pump shaft with a breaker bar and socket
attached to a mounting flange nut. If the impeller is
loose and can be held with the rod while the fan
blades are turning, the pump is defective. If the
impeller turns, the pump is OK.

(6) Connect the hose and install the coolant, or
proceed with repairs.

WATER PUMP TEST

A quick test to determine if the pump is working is
to check if the heater warms properly. A defective
water pump will not be able to circulate heated cool-
ant through the long heater hose to the heater core.

ACCESSORY DRIVE BELT

When diagnosing serpentine accessory drive belts,
small cracks that run across the ribbed surface of the
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DIAGNOSIS AND TESTING (Continued)

IMPELLER

1
INCHES
*/«INCH
WELDING ROD

J9307-11

Fig. 13 Impeller Test—Typical

belt from rib to rib (Fig. 14), 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. 14). Also replace the belt if it has
excessive wear, frayed cords or severe glazing.

Refer to the Serpentine Drive Belt Diagnosis
charts for further belt diagnosis.

NORMAL CRACKS
BELT OK

NOT NORMAL CRACKS

REPLACE BELT J9007-44

Fig. 14 Serpentine Belt Wear Patterns
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CONDITION

POSSIBLE CAUSES

CORRECTION

RIB CHUNKING (ONE
OR MORE RIBS HAS

. Foreign objects imbedded in

pulley grooves.

. Remove foreign objects from pulley

grooves. Replace belt.

away rubber to tensile
merber.

SEE‘?SSTDE(D FROM 2. Installation damage. 2. Replace belt.
] RIB OR BELT WEAR 1. Pulley(s) misaligned. 1. Align pulley(s).
' 2. Abrasive environment. 2. Clean pulley(s). Replace belt if necessary.
3. Rusted pulley(s). 3. Clean rust from pulley(s).
4. Sharp or jagged pulley 4. Replace pulley.
groove tips.
5. Rubber deteriorated. 5. Replace belt.
LONGITUDINAL BELT 1. Belt has mistracked from 1. Replace belt.
CRACKING (CRACKS pulley groove.
BETWEEN TWO RIBS) 2. Pulley groove tip has worn 2. Replace belt.

BELT SLIPS

. Belt slipping because of

insufficient tension.

. Belt or pulley subjected to

substance (belt dressing, oil,
ethylene glycol) that has
reduced friction.

. Driven component bearing

failure.

. Belt glazed and hardened

from heat and excessive
slippage.

. Adjust tension.

. Replace belt and clean pulleys.

. Replace faulty component bearing.

. Replace belt.

“GROOVE JUMPING”’
(BELT DOES NOT
MAINTAIN CORRECT
POSITION ON PULLEY)

. Belt tension either too high or

too low.

. Pulley(s) not within design

folerance.

. Foreign object(s) in grooves.
. Pulley misalignment.
. Belt cordline is broken.

. Adjust belt tension.
. Replace pulley(s).

. Remove foreign objects from grooves.
. Align component.
. Replace belt.

BELT BROKEN (NOTE:
IDENTIFY AND
CORRECT PROBLEM
BEFORE NEW BELT
IS INSTALLED)

. Excessive tension.

. Tensile member damaged

during belt installation.

. Severe misalignment.
. Bracket, pulley, or bearing

failure.

. Replace belt and adjust tension to

specification. :

. Replace belt.

. Align pulley(s).
. Replace defective component and belt.

NOISE (OBJECTIONAL
SQUEAL, SQUEAK, OR
RUMBLE IS HEARD OR
FELT WHILE DRIVE
BELT IS IN OPERATION)

H WD

. Belt slippage.

. Bearing noise.

. Belt misalignment.

. Belt-to-pulley mismatch.

H W N

. Adjust belt.

. Locate and repair.
. Align belt/pulley(s).
. Install correct belt.

J9507-25
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CONDITION

POSSIBLE CAUSES

CORRECTION

NOISE (OBJECTIONAL
SQUEAL, SQUEAK,

OR RUMBLE IS HEARD
OR FELT WHILE DRIVE
BELT IS IN OPERATION
(Continued)

5. Driven component
induced vibration.

6. System resonant frequency
induced vibration.

. Locate defective driven component and

repair.

. Vary belt tension within specifications.

Replace belt.

TENSION SHEETING
FABRIC FAILURE

1. Tension sheeting contacting
stationary object.

. Correct rubbing condition.

FROM BELT BODY)

3. Pulley(s) out of tolerance.

4, Insufficient adhesion between
tensile member and rubber
matrix.

(WOVEN FABRIC 2. Excessive heat causing . Replace belt.

ON OUTSIDE, woven fabric to age.

CIRCUMFERENCE OF 3. Tension sheeti lice h Replace belt

BELT HAS CRACKED . fensnonds eeting splice has . Replace belt.

OR SEPARATED FROM ractured.

BODY OF BELT)

CORD EDGE FAILURE 1. Excessive tension. . Adjust belt tension.
(TENSILE MEMBER 2. Belt tacting stati . Correct as necessary.
EXPOSEDATEDGESOF| ~ opject. oo y
BELT OR SEPARATED

| Replace pulley.
. Replace belt and adjust tension to

specifications.

J9507-26
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DIAGNOSIS AND TESTING (Continued)
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.

PROLONGED IDLE, VERY HIGH AMBIENT TEMPERATURE,
SLIGHT TAIL WIND AT IDLE, SLOW TRAFFIC, TRAFFIC
JAMS, HIGH SPEED, OR STEEP GRADES:

Driving techniques that avoid overheating|are:

o Idle 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:

¢ Engine adjustments (incorrect timing)

o Slipping engine accessory drive belt(s)

¢ Brakes (possibly dragging)

¢ Changed parts (incorrect water pump rotating in
wrong direction)

o 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 following Cooling System Diagnosis
charts.
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DIAGNOSIS AND TESTING (Continued)

COOLING SYSTEM DIAGNOSIS

| set indicating a stuck open

engine thermostat?

2. Is the temperature gauge
(if equipped) connected to
the temperature gauge
coolant sensor on the
engine?

3. Is the temperature gauge
(if equipped) operating OK?
4. Coolant level low in cold
ambient temperatures
accompanied with poor
heater performance.

5. Improper operation of
internal heater doors of
heater controls.

CONDITION POSSIBLE CAUSES CORRECTION
TEMPERATURE GAUGE 1. Has a Diagnostic Trouble 1. Refer to On-Board Diagnostics in the
READS LOW Code (DTC) number 17 been | service manual text. Replace thermostat if

necessary. If a Diagnostic Trouble Code
(DTC) number 17 has not been set, the
problem may be with the temperature gauge.
2. Check the engine temperature sensor
connector in the engine compartment. Refer
to Group 8E. Repair as necessary.

3. Check gauge operation. Refer to Group
8E. Repair as necessary.

4. Check coolant level in the coolant
reserve/overflow tank and the radiator.
Inspect system for leaks. Repair leaks as
necessary. Refer to the Coolant section of the
manual text for Warnings and precautions
before removing the radiator cap.

5. Inspect heater and repair as necessary.
Refer to Group 24, Heating and Air
Conditioning for procedures.

TEMPERATURE GAUGE
READS HIGH OR ENGINE
COOLANT WARNING LAMP

OR MAY NOT BE LOST OR
LEAKING FROM COOLING
SYSTEM

ILLUMINATES. COOLANT MAY

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)
temoeratures and the air
conditioning is on. Higher
altitudes could aggravate
these conditions.

2. Is temperature gauge (if
equipped) reading correctly?
3. Is temperature warning
lamp (if equipped)
iluminating unnecessarity?
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 radiator cap.

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 normal range,
determine the cause for overheating and
repair. Refer to POSSIBLE CAUSES
(numbers 2 through 18).

2. Check gauge. Refer to Group 8E. Repair
as necessary.

3. Check warning lamp operation. Refer to
Group 8E. Repair as necessary.

4. Check for coolant leaks and repair as
necessary. Refer to Testing Cooling System
for Leaks in this group.

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. If
neck is bent or damaged, replace radiator.
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DIAGNOSIS AND TESTING (Continued)

COOLING SYSTEM DIAGNOSIS CONT.

CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE
READS HIGH OR ENGINE
COOLANT WARNING LAMP

OR MAY NOT BE LOST OR
LEAKING FROM COOLING
SYSTEM - CONT.

ILLUMINATES. COOLANT MAY

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.

As the engine cools, a
vacuum is formed in the
cooling system of the engine
and radiator. If radiator cap
seals are defective, or
cooling system has leaks, a
vacuum can not be formed.
8. Freeze point of antifreeze
not correct. Mixture may be
too rich.

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 is being used
reducing airflow.

15. Thermostat partially or
completely shut. This is more
prevalent of high mileage
vehicles. N

16. Thermal viscous fan
drive not operating properly.

17. Cylinder head gasket
leaking.

18. Heater core leaking.

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) ICheck the 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
tank hoses for blockage. Repair as necessary

8. Check antifreeze. Refer to Coolant section
of this group. Adjust antifreeze-to-water ratio
as required.

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 reason for lack of
flow and repair as necessary.

10. Clean insects or debris. Refer to Radiator
Cleaning in this group.

11. Have radiator re-cored or replaced.

Refer to Fuel and Ignition System groups for
diagnosis. Also refer to the appropriate
Powertrain Diagnostic Procedures service
manual for operation of the DRB scan tool.
13. Check and correct as necessary. Refer to
Group 5, Brakes in the manual text.

14. Remove bug screen.

15. Check thermostat operation and replace
as necessary. Refer to Thermostats in this

group.

16. Check fan drive operation and replace if
necessary. Refer to Viscous Fan Drive in this
group.

17. Check for cylinder head gasket leaks.
Refer to Testing Cooling System for Leaks in
this group. For repair, refer to Group 9,
Engines.

18. Check heater core for leaks. Refer to
Group 24, Heating and Air Conditioning.
Repair as necessary.
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CONDITION

POSSIBLE CAUSES

CORRECTION

TEMPERATURE GAUGE
READING IS INCONSISTENT

(FLUCTUATES, CYCLES OR IS

ERRATIC)

1. During cold weather
operation, with the heater
blower 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 the circuit.

3. Gauge reading rises when
vehicle is brought to a stop
after heavy use (engine still

| running).

4. Gauge reading high after
restarting 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

1 leaking aliowing exhaust gas

to enter cooling system
causing 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 water pump allows air
to build up in cooling system
causing thermostat to open

| 1ate.

1. A normal condition. No correction is
necessary.

2. Check operation of gauge and repair if
necessary. Refer to Group 8E, Instrument
Panel and Gauges.

3. A normal condition. No correction is
necessary. Gauge reading should return to
normal range after vehicie 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
Testing Cooling System for Leaks in this

group.

8. (a) Check for cylinder head gasket leaks
with a commercially available Block Leak
Tester. Repair as necessary.

(b) Check for coolant in the engine oil.
Inspect for white steam emitting from exhaust
system. Repair as necessary.

7. Check water pump and replace as
necessary. Refer to. Water Pumps in this
group.

Refer to Engine Accessory Drive Belts in this
group. Check and correct as necessary.

9. Locate leak and repair as necessary.
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COOLING SYSTEM DIAGNOSIS CONT.

CONDITION

POSSIBLE CAUSES

CORRECTION

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 Radiator Caps in this group.
Replace cap as necessary.

COOLANT LOSS TO THE
GROUND WITHOUT PRESSURE
CAP BLOWOFF. GAUGE IS
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 Testing Cooling System for Leaks
in this group.

DETONATION OR PRE-IGNITION
(NOT CAUSED BY IGNITION
SYSTEM). GAUGE MAY OR MAY
NOT BE READING HIGH

1. Engine overheating.

2. Freeze point of antifreeze
not correct. Mixture is too rich
or too lean.

1. Check reason for overheating and repair
as necessary.

2. Check antifreeze. Refer to the Coolant
section of this group. Adjust antifreeze-to-
water ratio as required.

HOSE OR HOSES COLLAPSED
WHEN ENGINE 1S COOLING

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 Radiator Cap in this group. Replace if
necessary.

(b) Hose between coolant reserve

(c) Vent at coolant reserve/overflow tank is
plugged. Clean vent and repair as
necessary.

(d) Reserve/overflow tank is interally
blocked or plugged. Check for blockage
and repair as necessary.

NOISY FAN

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 (roaring) 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
Cooling System Fans in this group.

2. Locate point of fan blade contact and
repair as necessary.

Remove obstructions and/or clean debris
or insects from radiator or A/C condenser.

Replace fan drive. Bearing is not
serviceable. Refer to Viscous Fan Drive in
this group.

5. Refer to Viscous Fan Drive in this group
for an explanation of normal fan noise.
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DIAGNOSIS AND TESTING (Continued)

COOLING SYSTEM DIAGNOSIS CONT.

CONDITION

POSSIBLE CAUSES

CORRECTION

PERFORMANCE (COOLING
SYSTEM SUSPECTED)

INADEQUATE AIR CONDITIONER

1. Radiator and/or A/C
condenser is restricted,
obstructed or dirty (insects,
leaves etc.)

2. Thermal viscous fan drive
is free-wheeling.

3. Engine is overheating (heat
may be transferred from
radiator to A/C condenser.
High underhood temperatures
due to engine overheating
may also transfer heat to A/C
components).

4. Some models with certain
engines are equipped with air
seals at the radiator and/or
A/C condenser. If these seals
are missing or damaged, not
enough air flow will be pulled
through the radiator and A/C
condenser.

1. Remove restriction and/or clean as
necessary. Refer to Radiator Cleaning in
this group.

2. Refer to Viscous Fan Drive for
diagnosis. Repair as necessary.

3. Correct overheating condition. Refer to
text in Group 7, Cooling.

4. Check for missing or damaged air seals
and repair as necessary.

INADEQUATE HEATER

FAILED IN OPEN POSITION

PERFORMANCE. THERMOSTAT

1. Has a diagnostic trouble
code (DTC) number 17 been
set?

2. Coolant level low.

3. Obstructions in heater hose
fittings at engine.

4. Heater hose kinked.

5. Some models with certain
engines are equipped with a
water control valve located on
one of the heater hoses. This
valve maybe defective.

6. Water pump is not pumping
water to 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. The accessory drive
belt may also be slipping
causing poor water pump
operation.

1. Refer to On-Board Diagnostics in the
manual text and replace thermostat if
necessary.

2. Refer to Testing Cooling System for
Leaks in the manual text. Repair as
necessary.

3. Remove heater hoses at both ends and
check for obstructions. Repair as
necessary.

4. Locate kinked area and repair as
necessary.

5. Refer to Group 24, Heating and Air
Conditioning for diagnosis. Repair as
necessary.

6. Refer to Water Pumps in this group.
Repair as necessary. If a slipping belt is
detected, refer to Engine Accessory Drive
Belts in this group. Repair as necessary.




7-18 COOLING SYSTEM

T
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COOLING SYSTEM DIAGNOSIS CONT.

CONDITION

POSSIBLE CAUSES

CORRECTION

HEAT ODOR

1. Various heat shields are used at
certain drive line components. One or
more of these shields may be
missing.

2. Is temperature gauge reading
above the normal range?

3. Is cooling fan operating correctly.

4. Has undercoating been applied to
any unnecessary component.

5. Engine may be running rich
causing the catalytic converter to
overheat.

1. Locate missing shields and replace
or repair as necessary.

2. Refer to the previous Temperature
Gauge Reads High in these Diagnosis
Charts. Repair as necessary.

3. Refer to Cooling System Fan in this
group for diagnosis. Repair as
necessary

4. Clean undercoating as necessary.

5. Refer to the DRB scan tool and the
appropriate Powertrain Diagnostic
Procedures service manual. Repair as
necessary.

POOR DRIVEABILITY
(THERMOSTAT POSSIBLY
STUCK OPEN). GAUGE MAY
BE READING LOW

1. For proper driveability, good vehicle
emissions and for preventing build-up
of engine oil sludge, the thermostat
must be operating properly. Has a
diagnostic trouble code (DTC) number
17 been set?

1. Refer to On-Board Diagnostics in
this group. DTC’s may also be
checked using the DRB scan tool.
Refer to the proper Powertrain
Diagnostics Procedures service
manual for checking the thermostat
using the DRB scan tool. Replace
thermostat if necessary.

STEAM IS COMING FROM
FRONT OF VEHICLE NEAR
GRILL AREA WHEN
WEATHER IS WET, ENGINE
IS WARMED UP AND
RUNNING, AND VEHICLE 1S
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
af coolant.

1. Refer to Coolant in this group for
antifreeze tests. Adjust antifreeze-to-
water ratio 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 engine 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 (Continued)
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.

TESTING COOLING SYSTEM 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
part’s 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.
15).

TYPICAL —

BLACK
LIGHT TOOL

/

19507-1

Fig. 15 Leak Detection Using Black Light—Typical

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. 16).

TYPICAL COOLING
SYSTEM PRESSURE
TESTER

19507-2

wnr o

Fig. 16 Pressurizing System—Typical

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:

¢ 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
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leakage. If no leaks are visible, inspect for internal
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. :

Drain sufficient coolant to allow for thermostat
removal. Refer to Thermostat Replacement. Discon-
nect the water pump drive belt.

Disconnect the upper radiator hose from the ther-
mostat housing. Remove the housing and thermostat.
Install the thermostat housing.

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.

VISCOUS FAN DRIVE
NOISE

NOTE: It is normal for fan noise to be louder (roar-
ing) when:

o The underhood temperature is above the engage-
ment point for the viscous drive coupling. This may
occur when ambient (outside air temperature) is very
high.

e Engine loads and temperatures are high such as
when towing a trailer.

o 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 net 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
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.
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(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°-to-
105°C (0°-t0-220° 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 (tlmlng 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° 