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INTERNATIONAL SYMBOLS

GENERAL INFORMATION
INTRODUCTION

Service and maintenance procedures 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 maintenance 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 describes 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).

N

YWY CHRYSLER CORPORATION
&7 ENGINE OIL (O) BRAKE FLUID
AUTOMATIC POWER
TRANSMISSION STEERING
FLUID FLUID
ENGINE R WINDSHIELD
@ cooLaNT || WASHER FLUID

9500-1

Fig. 1 International Symbols
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CLASSIFICATION OF LUBRICANTS

Only lubricants bearing designations defined by
the following organization should be used to service a
Chrysler Corporation vehicle.

e Society of Automotive Engineers (SAE)

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

e National Lubricating Grease Institute (NLGI)

(Fig. 3)
ENGINE OIL

SAE VISCOSITY RATING INDICATES ENGINE OIL VISCOSITY

An SAE viscosity grade is used to specify the vis-
cosity of engine oil. SAE 30 specifies a single viscos-
ity engine oil. Engine oils also have multiple
viscosities. These are specified with a dual SAE vis-
cosity grade which indicates the cold-to-hot tempera-
ture viscosity range.

e SAE 30 = single grade engine oil.

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

Chrysler Corporation only recommends multiple
grade engine oils.

APl QUALITY CLASSIFICATION

This symbol (Fig. 2) on the front of an oil container
means that the oil has been certified by the Ameri-
can Petroleum Institute (API) to meet all the lubri-
cation  requirements  specified by  Chrysler
Corporation.

Refer to Group 9, Engine for gasoline engine oil
specification.

9400-9

Fig. 2 APl Symbol
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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.

NATIONAL LUBRICATING
GREASE INSTITUTE

NATIONAL LUBRICATING
GREASE INSTITUTE

NATIONAL LUBRICATING
GREASE INSTITUTE

AUTOMOTIVE AUTOMOTIVE
WHEEL BEARING & CHASSIS WHEEL BEARING & CHASSIS

LUBRICANT LUBRICANT

NLGI

AUTOMOTIVE
WHEEL BEARING & CHASSIS
LUBRICANT

GC LB GC-LB
WHEEL CHASSIS CHASSIS AND
BEARINGS LUBRICATION WHEEL BEARINGS

9200-7

Fig. 3 NLGI Symbol
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FLUID CAPACITIES

FUEL TANK
All ... 76.4 L (20.2 gal.)
ENGINE OIL
250 3.8 L (4.0 gts.)
A40L ... .. 5.7 L (6.0 gts.)

251 o 9.5 L (10 qgts.)*
AOL ..o 11.4 L (12 qts.)**

*Includes 2.2 L (2.3 gts) for coolant recovery reser-
voir.

**Includes 0.9 L (1.0 qt) for coolant recovery reser-
Voir.

AUTOMATIC TRANSMISSION
Dry fill capacity*

AWA 7.8 L (16.5 pts.)
30RH vt 4.67 L (9.86pts.)

*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 proce-
dure.
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MANUAL TRANSMISSION
AX5 (AX2) .\t 3.5 L (3.7 qts.)
AX5 (AXA) .. 3.3 L (35 qts.)
AXI5 (AX2) oo 3.15 L (3.3 gts.)
AXI5 (AXA) © 3.15 L (3.3 gts.)
TRANSFER CASE
SELEC-TRAC 242 ... ........... 1.3 L (2.85 pts.)
COMMAND-TRAC 231 ... ........ 1.0 L (2.2 pts.)
FRONT AXLE
181-FBl oo 1.48 L (3.13 pts.)
REAR AXLE
194-RBI ..o 1.66 L (3.5 pts.*)
8UA. .o 2.08 L (4.4 pts.**)

* When equipped with TRAC-LOK, include 3.5
ounces of Friction Modifier Additive.

** When equipped with TRAC-LOK,
ounces of Friction Modifier Additive.

include 4

POWER STEERING

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



0-4 LUBRICATION AND MAINTENANCE

XJ

MAINTENANCE SCHEDULES

INDEX
page
GENERAL INFORMATION
MAINTENANCE SCHEDULES ............... 4

GENERAL INFORMATION
MAINTENANCE SCHEDULES

There are two maintenance schedules that show
proper service for the Cherokee.

First is Schedule “A” . It lists all the scheduled
maintenance to be performed under “normal” operat-
ing conditions.

Second is Schedule “B” . It is a schedule for vehi-
cles that are operated under these conditions:

e Frequent short trips driving less than 5 miles (8
km)

e Frequent driving in dusty conditions

e Frequent trailer towing

e Extensive idling

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

e Off-road driving

e Desert operation

Use the schedule that best describes the driving
conditions.

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

At Each Stop For Fuel

e Check engine oil level, add as required.

e Check windshield washer solvent and add if
required.

Once A Month

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

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

e 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

e Inspect exhaust system.
e Inspect brake hoses.

e 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).

e Check coolant level, hoses, and clamps.

o After completion of off-road operation, the
underside of the wvehicle should be thoroughly
inspected. Examine threaded fasteners for looseness.

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.

FLUID FILL LOCATIONS AND LUBRICATION
POINTS

The fluid fill/check locations and lubrication points
are located in each applicable group.

SCHEDULE “A”

7,500 Miles (12 000 km) or at 6 months
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage (4x4 only).

15,000 Miles (24 000 km) or at 12 months
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.
e L ubricate steering and suspension ball joints.

22,500 Miles (36 000 km) or at 18 months
e Change engine oil.
e Replace engine oil filter.
e Inspect brake linings.
e Lubricate steering linkage (4x4 only).
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30,000 Miles (48 000 km) or at 24 months

Change engine oil.

e Replace engine oil filter.

e Replace air cleaner element.

e Replace spark plugs.

e Inspect drive belt, adjust tension as necessary.
[ ]

[ ]

[ ]

[ ]

Lubricate steering linkage.

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

Lubricate steering and suspension ball joints.

37,500 Miles (60 000 km) or at 30 months

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage (4x4 only).

e Drain and refill manual transmission fluid.

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

e Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

¢ Inspect brake linings.
Flush and replace engine coolant at 36 months,
regardless of mileage.

e Lubricate steering and suspension ball joints.

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

e Change engine oil.

e Replace engine oil filter.

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

e Lubricate steering linkage (4x4 only).

60,000 Miles (96 000 km) or at 48 months
e Change engine oil.
e Replace engine oil filter.
e Replace engine air cleaner element.
e Replace ignition cables.
e Replace spark plugs.
e Inspect drive belt, adjust tension as necessary.
e Lubricate steering linkage.
e Drain and refill automatic transmission fluid.
e Drain and refill transfer case fluid.
e Lubricate steering and suspension ball joints.

67,500 Miles (108 000 km) or at 54 months
e Change engine oil.
e Replace engine oil filter.
e Inspect brake linings.
e Lubricate steering linkage (4x4 only).

75,000 Miles (120 000 km) or at 60 months
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.
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e Flush and replace engine coolant if it has been
30,000 miles (48 000 km) or 24 months since last
change.

e Lubricate steering and suspension ball joints.

e Drain and refill manual transmission fluid.

82,500 Miles (133 000 km) or at 66 months

e Change engine oil.

e Replace engine oil filter.

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

e Lubricate steering linkage (4x4 only).

90,000 Miles (144 000 km) or at 72 months
e Change engine oil.
o Replace engine oil filter.
e Replace engine air cleaner element.
e Replace spark plugs.
e Inspect drive belt, adjust tension as necessary.
e Lubricate steering linkage.
e Drain and refill automatic transmission fluid.
e Drain and refill transfer case fluid.
e Inspect brake linings.
e Lubricate steering and suspension ball joints.

97,500 Miles (156 000 km) or at 78 months
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage (4x4 only).

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

e Change engine oil.

e 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.

e Lubricate steering and suspension ball joints.

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

e Change engine oil.

e Replace engine oil filter.

e Inspect brake linings.

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

e Lubricate steering linkage (4x4 only).

e Drain and refill manual transmission fluid.

120,000 Miles (192 000 km) or at 96 months
Change engine oil.

e Replace engine oil filter.

e Replace engine air cleaner element.
e Replace ignition cables.
L]
[ ]

Replace spark plugs.
Inspect drive belt, adjust tension as necessary.
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e Lubricate steering linkage.

e Drain and refill automatic transmission fluid.

e Drain and refill transfer case fluid.

Lubricate steering and suspension ball joints.
Important: Inspection and service should also be

performed any time a malfunction is observed or sus-

pected.

SCHEDULE “B”

3,000 Miles (5 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

6,000 Miles (10 000 km)

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

e Lubricate steering and suspension ball joints.

9,000 Miles (14 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

12,000 Miles (19 000 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.t
Inspect brake linings.
Lubricate steering and suspension ball joints.

15,000 Miles (24 000 km)

e Change engine oil.

e Replace engine oil filter.

e Inspect engine air cleaner element, replace
as necessary.

e Lubricate steering linkage.

18,000 Miles (29 000 km)
e Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Lubricate steering and suspension ball joints.
Drain and refill manual transmission fluid.

21,000 Miles (34 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

24,000 Miles (38 000 km)
e Change engine oil.
e Replace engine oil filter.
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Lubricate steering linkage.

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

Lubricate steering and suspension ball joints.

27,000 Miles (43 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

30,000 Miles (48 000 km)
e Change engine oil.
e Replace engine oil filter.
e Replace engine air cleaner element.
e Replace spark plugs.
e Inspect drive belt, adjust tension as necessary.
e L ubricate steering linkage.
e Drain and refill transfer case fluid.
e L ubricate steering and suspension ball joints.

33,000 Miles (53 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

36,000 Miles (58 000 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.t
Inspect brake linings.
Lubricate steering and suspension ball joints.
Drain and refill manual transmission fluid.

39,000 Miles (62 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

42,000 Miles (67 000 km)

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

e Lubricate steering and suspension ball joints.

45,000 Miles (72 000 km)

e Change engine oil.

e Replace engine oil filter.

e Inspect engine air cleaner element, replace
as necessary.

e Lubricate steering linkage.

48,000 Miles (77 000 km)
e Change engine oil.
o Replace engine oil filter.
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Lubricate steering linkage.

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

Lubricate steering and suspension ball joints.

51,000 Miles (82 000 km)

Change engine oil.

Replace engine oil filter.

Flush and replace engine coolant.
Lubricate steering linkage.

54,000 Miles (86 000 km)
e Change engine oil.
Replace engine oil filter.
Lubricate steering linkage.
Lubricate steering and suspension ball joints.
Drain and refill manual transmission fluid.

57,000 Miles (91 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

60,000 Miles (96 000 km)
e Change engine oil.
e Replace engine oil filter.
e Replace engine air cleaner element.
e Replace ignition cables.
e Replace spark plugs.
e Inspect drive belt, adjust tension as necessary.
e Lubricate steering linkage.
e Drain and refill automatic transmission fluid.
e Drain and refill transfer case fluid.
e Drain and refill front and rear axles.t
¢ Inspect brake linings.
e Lubricate steering and suspension ball joints.

63,000 Miles (101 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

66,000 Miles (106 000 km)

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

e Lubricate steering and suspension ball joints.

69,000 Miles (110 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

72,000 Miles (115 000 km)
e Change engine oil.
e Replace engine oil filter.
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Lubricate steering linkage.

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

Lubricate steering and suspension ball joints.
Drain and refill manual transmission fluid.

75,000 Miles (120 000 km)

e Change engine oil.

e Replace engine oil filter.

e Inspect engine air cleaner element, replace
as necessary.

e Lubricate steering linkage.

78,000 Miles (125 000 km)
e Change engine oil.
o Replace engine oil filter.
e L ubricate steering linkage.
e Lubricate steering and suspension ball joints.

81,000 Miles (134 000 km)

e Change engine oil.

e Replace engine oil filter.

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

e L ubricate steering linkage.

84,000 Miles (134 000 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.t
Inspect brake linings.
Lubricate steering and suspension ball joints.

87,000 Miles (139 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

90,000 Miles (144 000 km)
e Change engine oil.
e Replace engine oil filter.
e Replace engine air cleaner element.
e Replace spark plugs.
e Inspect drive belt, adjust tension as necessary.
e Lubricate steering linkage.
e Drain and refill transfer case fluid.
e Lubricate steering and suspension ball joints.
e Drain and refill manual transmission fluid.

93,000 Miles (149 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.
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96,000 Miles (154 000 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.
Lubricate steering and suspension ball joints.

99,000 Miles (158 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

102,000 Miles (163 000 km)

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

e Lubricate steering and suspension ball joints.

105,000 Miles (168 000 km)

e Change engine oil.

e Replace engine oil filter.

e Inspect engine air cleaner element, replace
as necessary.

e Lubricate steering linkage.

108,000 Miles (173 000 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.t
Inspect brake linings.
Lubricate steering and suspension ball joints.
Drain and refill manual transmission fluid.

111,000 Miles (178 000 km)
e Change engine oil.
e Replace engine oil filter.

XJ

e Flush and replace engine coolant if it has been
30,000 miles (48 000 km) since last change.
e Lubricate steering linkage.

114,000 Miles (182 000 km)

Change engine oil.

e Replace engine oil filter.

e Lubricate steering linkage.

e L ubricate steering and suspension ball joints.

117,000 Miles (187 000 km)
e Change engine oil.
e Replace engine oil filter.
e Lubricate steering linkage.

120,000 Miles (192 000 km)

e Change engine oil.

e Replace engine oil filter.

e Replace engine air cleaner element.

e Replace ignition cables.

e Replace spark plugs.

e Inspect drive belt, adjust tension as necessary.

e Lubricate steering linkage.

e Drain and refill automatic transmission fluid.

e Drain and refill transfer case fluid.

e Drain and refill front and rear axles.t

e Inspect brake linings.
e Lubricate steering and suspension ball joints.

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

Important: Inspection and service should also be
performed any time a malfunction is observed or sus-
pected.
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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, PERSONAL
INJURY CAN RESULT. DO NOT JUMP START WHEN
MAINTENANCE FREE BATTERY INDICATOR DOT IS
YELLOW OR BRIGHT COLOR. DO NOT JUMP
START A VEHICLE WHEN THE BATTERY FLUID IS
BELOW THE TOP OF LEAD PLATES. DO NOT
ALLOW JUMPER CABLE CLAMPS TO TOUCH
EACH OTHER WHEN CONNECTED TO A BOOSTER
SOURCE. DO NOT USE OPEN FLAME NEAR BAT-
TERY. REMOVE METALLIC JEWELRY WORN ON
HANDS OR WRISTS TO AVOID INJURY BY ACCI-
DENTAL ARCING OF BATTERY CURRENT. WHEN
USING A HIGH OUTPUT BOOSTING DEVICE, DO
NOT ALLOW BATTERY VOLTAGE TO EXCEED 16
VOLTS. REFER TO INSTRUCTIONS PROVIDED
WITH DEVICE BEING USED.

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:

e Battery cable clamp condition, clean if necessary.
Frozen battery.
Yellow or bright color test indicator, if equipped.
Low battery fluid level.
Generator drive belt condition and tension.
Fuel fumes or leakage, correct if necessary.

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

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

(3) On disabled vehicle, place gear selector in park
or neutral and set park brake. Turn off all accesso-
ries.

(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.
Review all warnings in this procedure.

(5) On disabled vehicle, connect RED jumper cable
clamp to positive (+) terminal. Connect BLACK
jumper cable clamp to engine ground as close to the
ground cable attaching point as possible (Fig. 1).

POSITIVE NEGATIVE
CABLE OR GROUND
CONNECTION CABLE
CONNECTION

BOOSTER BATTERY 18900-7

Fig. 1 Jumper Cable Connections—Typical

CAUTION: Do not crank starter motor on disabled
vehicle for more than 15 seconds, starter will over-
heat and could fail.
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(6) Allow battery in disabled vehicle to charge to
at least 12.4 volts (75% charge) before attempting to
start engine. If engine does not start within 15 sec-
onds, stop cranking engine and allow starter to cool
(15 min.), before cranking again.

DISCONNECT CABLE CLAMPS AS FOLLOWS:

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

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

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

TOWING RECOMMENDATIONS

A vehicle equipped with an SAE approved Wheel-
lift towing device can be used to tow all Cherokee
vehicles (Fig. 2). When towing a 4WD vehicle, use
tow dollies under the opposite end of the vehicle. A
vehicle with a flat-bed device can also be used to
transport a disabled vehicle.

80a7aebb

Fig. 2 Tow Vehicles With Approved Equipment

NOTE: A vehicle equipped with a SAE approved
sling type towing device can be used to tow a Cher-
okee with the rear end lifted, provided the Cherokee
is not equipped with a factory installed trailer tow

package. Damage to the harness connector bracket
may result from sling contact.

SAFETY PRECAUTIONS

e Secure loose and protruding parts.

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

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

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

XJ

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

e Always observe state and local laws regarding
towing regulations.

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

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

GROUND CLEARANCE

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

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

FLAT-BED TOWING RAMP ANGLE

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

TWO-WHEEL-DRIVE VEHICLE TOWING
TOWING-REAR END LIFTED (SLING-TYPE)

WARNING: WHEN TOWING A DISABLED VEHICLE
AND THE DRIVE WHEELS ARE SECURED IN A
WHEEL LIFT OR TOW DOLLIES, ENSURE THE
TRANSMISSION IS IN THE PARK POSITION (AUTO-
MATIC TRANSMISSION) OR A FORWARD DRIVE
GEAR (MANUAL TRANSMISSION).

CAUTION: Do not use steering column lock to
secure steering wheel during towing operation.

2WD XJ vehicles can be towed with the front
wheels on the surface for extended distances at
speeds not exceeding 48 km/h (30 mph). If the vehicle
is equipped with a factory installed trailer tow pack-
age, use a SAE approved wheel lift device.

(1) Attach J-hooks around the axle shaft tube out-
board of the shock absorber.

(2) Place the sling crossbar under and forward of
the bumper.

(3) Attach safety chains around the frame rails.



XJ
SERVICE PROCEDURES (Continued)

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

(5) Secure steering wheel in the straight ahead
position with a clamp device designed for towing.

(6) Verify that steering components are in good
condition.

(7) Shift the transmission to NEUTRAL.

TOWING-REAR END LIFTED (WHEEL LIFT)

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

(2) Attach wheel lift to rear wheels.

(3) Place transmission in neutral.

(4) Raise vehicle to towing height.

(5) Place transmission in park (automatic trans-
mission) or fist gear (manual transmission).

TOWING-FRONT END LIFTED

To prevent damage to front fascia components, use
only a Wheel-Lift type towing device or Flat-Bed
hauling equipment.

If using the wheel-lift towing method:

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

(2) Attach wheel lift to front wheels.

(3) Place transmission in neutral.

(4) Raise vehicle to towing height.

(5) Place transmission in park (automatic trans-
mission) or fist gear (manual transmission).

FOUR-WHEEL-DRIVE VEHICLE TOWING

Chrysler Corporation recommends that a 4WD
vehicle be transported on a flat bed device. A wheel
lift or sling type device can be used provided all
wheels are lifted off the ground using tow dollies.

If the vehicle is equipped with a factory installed
trailer tow package, use a SAE approved wheel lift
device.

WARNING: WHEN TOWING A DISABLED VEHICLE
AND THE DRIVE WHEELS ARE SECURED IN A
WHEEL LIFT OR TOW DOLLIES, ENSURE THE
TRANSMISSION IS IN THE PARK POSITION (AUTO-
MATIC TRANSMISSION) OR A FORWARD DRIVE
GEAR (MANUAL TRANSMISSION).

TOWING-REAR END LIFTED (SLING TYPE)

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

(2) Attach J-hooks around rear axle shaft tube out-
board of shock absorber.

(3) Place sling crossbar under and forward of
bumper.

(4) Attach safety chains around frame rails.

(5) Turn ignition switch to OFF position to unlock
steering wheel.
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(6) Secure steering wheel in the straight ahead
position with a clamp device designed for towing.
(7) Shift transfer case to neutral.

TOWING-REAR END LIFTED (WHEEL LIFT)

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

(2) Attach wheel lift to rear wheels.

(3) Place transmission in neutral.

(4) Raise vehicle to towing height.

(5) Place transmission in park (automatic trans-
mission) or first gear (manual transmission).

TOWING-FRONT END LIFTED

To prevent damage to front fascia components, use
only a Wheel-Lift type towing device or Flat-Bed
hauling equipment.

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

(2) Attach wheel lift to front wheels.

(8) Place transmission in neutral.

(4) Raise vehicle to towing height.

(5) Place transmission in park (automatic trans-
mission) or first gear (manual transmission).

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 and
rear emergency 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. 3) and (Fig. 4). Support the
vehicle in the raised position with jack stands at the
front and rear ends of the frame rails.

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.
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PZ)DRIVE-ON HOIST
B FRAME CONTACT HOIST [l FLOOR JACK

[ TWIN POST CHASSIS HOIST

195002

Fig. 3 Vehicle Lifting Locations

e The engine or transmission oil pan.
e The fuel tank.
e A front suspension arm.

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

HOIST

A vehicle can be lifted with:

e A single-post, frame-contact hoist.

e A twin-post, chassis hoist.

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

XJ

SUB-FRAME
RAIL LOCATION

SUB-FRAME
RAIL LOCATION

19000-24

Fig. 4 Correct Vehicle Lifting Locations

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

ENGINE OIL—DIESEL ENGINES
Use only Diesel Engine Oil meeting standard MIL-
2104C or API Classification SG/CD or CCMC PD2.

SAE VISCOSITY GRADE

CAUTION: Low viscosity oils must have the proper
API quality or the CCMC G5 designation.

To assure of properly formulated engine oils, it is
recommended that SAE Grade 15W-40 engine oils
that meet Chrysler material standard MS-6395, be
used. European Grade 10W-40 oils are also accept-
able.

Oils of the SAE 5W-30 or 10W-30 grade number
are preferred when minimum temperatures consis-
tently fall below -12°C.

FLUID CAPACITIES

FUEL TANK
Diesel Engine Equipped Vehicles . ... ...... 76.4 L
ENGINE OIL
2.5L Diesel Engine (includes filter) .. ....... 6.5L

COOLING SYSTEM

25L Diesel . . ... .. . 8.0L

MANUAL TRANSMISSION

Recommended lubricant for AX15 transmissions is
Mopar® 75W-90, APl Grade GL-3 gear lubricant, or
equivalent.

Correct lubricant level is from the bottom edge, to
no more than 6 mm (1/4 in.) below the bottom edge of
the fill plug hole.

Approximate dry fill lubricant capacity is:

e 3.10 liters (3.27 gts.) for 4—wheel drive applica-
tions.

e 3.15 liters (3.32 gts.) for 2—wheel drive applica-
tions.

TRANSFER CASE

COMMAND-TRAC 231 ........ . . 1.3 L
FRONT AXLE

Model 181 ... ... ... . . . . . 1.2 L
REAR AXLE

Model 194 .. ... ... . . . . .. . . 1.6 L*
8-1/4 . . . . 2.3 L**

* When equipped with TRAC-LOK, include 4
ounces of Friction Modifier Additive.
** When equipped with TRAC-LOK, include 5

ounces of Friction Modifier Additive.
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GENERAL INFORMATION
MAINTENANCE SCHEDULE—DIESEL ENGINE

The following are engine related Maintenance
items which are unique to Diesel engine-equipped
vehicles. Refer to the 1997 XJ Service Manual for
gasoline engine and non-engine related Maintenance
Schedules.

The service intervals are based on odometer read-
ings in kilometers. There are two maintenance sched-
ules that show proper service intervals. Use the
schedule that best describes the conditions the vehi-
cle is operated under. Schedule-A lists all the sched-
uled maintenance to be performed under normal
operating conditions. Schedule-B is the schedule for
vehicles that are operated under one or more of the
following conditions:

e Day and night temperatures are below freezing.
Stop and go driving.

Long periods of engine idling.

Driving in dusty conditions.

Short trips of less than 8 kilometers (5 miles).
Operation at sustained high speeds during hot
weather above 32°C (90°F).

e Taxi, police or delivery service.

e Trailer towing.

AT EACH STOP FOR FUEL OR SCHEDULED
SERVICE STOP

e Check engine oil level.

e Check engine coolant level.

e Inspect drive belt.

e Visually inspect
Clean as necessary.

e Visually inspect radiator for obstruction. Clean
as necessary.

e Inspect for fuel, oil or coolant leaks.

e Inspect battery cable connection and excessive
corrosion.

e Inspect for presence of water in fuel filter/water
separator, drain if necessary.

SCHEDULE—A

intercooler for obstruction.

1 000 KM

e Change engine oil.
e Change engine oil filter.

e Check all fluid levels.

e Check correct torque, intake manifold mounting
nuts.

e Check correct torque, exhaust manifold mount-
ing nuts.

e Check correct torque, turbocharger mounting
nuts.

e Check correct torque, water manifold bolts.

10 000 KM
e Change engine oil.
e Change engine oil filter.

20 000 KM

Change engine oil.

Change engine oil filter.

Replace air filter element.

Check drive belt tension.

Check glow plug operation.

Retorque cylinder head bolts.*

Engines equipped with a steel head gasket do not
need this service procedure performed. Refer to
Group 9, Engines for head gasket identification.

* e © © © o o

30 000 KM
e Change engine oil.
e Change engine oil filter.

40 000 KM

Change engine oil.

Change engine oil filter.

Replace air filter element.

Check drive belt tension.

Check glow plug operation.

Replace fuel filter/water separator element.**

50 000 KM

e Change engine oil.
e Change engine oil filter.
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60 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check glow plug operation.
Replace drive belt.

Check engine smoke.
Replace engine coolant.

70 000 KM

e Change engine oil.
e Change engine oil filter.

80 000 KM

Change engine oil.

Change engine oil filter.

Replace air filter element.

Check drive belt tension.

Check glow plug operation.

Replace fuel filter/water separator element.**

90 000 KM
e Change engine oil.
e Change engine oil filter.

100 000 KM

e Change engine oil.
Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

EVERY 40 000 KM AFTER 80 000 KM
e Replace fuel filter/water separator element.**
**The fuel filter/water separator element should be
replaced once a year if the vehicle is driven less than
40 000 km annually or if power loss from fuel star-
vation is detected.

EVERY 10 000 KM AFTER 100 000 KM
e Change engine oil.
e Change engine oil filter.

EVERY 20 000 KM AFTER 100 000 KM
e Change engine oil.

Change engine oil filter.

Replace air filter element.

Check drive belt tension.

Check glow plug operation.

SCHEDULE—B

500 KM

e Check correct torque, intake manifold mounting
nuts.
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e Check correct torque, exhaust manifold mount-
ing nuts.

e Check correct torque, turbocharger mounting
nuts.

e Check correct torque, water manifold bolts.

1 000 KM
e Change engine oil.
e Change engine oil filter.
e Check all fluid levels.

5 000 KM

e Change engine oil.
e Change engine oil filter.

10 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

15 000 KM
e Change engine oil.
e Change engine oil filter.

20 000 KM
Change engine oil.
Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.
Retorque cylinder head bolts.*
* Engines equipped with a steel head gasket do not
need this service procedure performed. Refer to
Group 9, Engines for head gasket identification.

25 000 KM
e Change engine oil.
e Change engine oil filter.

30 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check glow plug operation.
Replace drive belt.

Check engine smoke.
Replace engine coolant.

35 000 KM
e Change engine oil.
e Change engine oil filter.
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40 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

Replace fuel filter/water separator element.

45 000 KM

Change engine oil.
Change engine oil filter.

50 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

55 000 KM

Change engine oil.
Change engine oil filter.

60 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

Replace fuel filter/water separator element.

65 000 KM

Change engine oil.
Change engine oil filter.

70 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

75 000 KM

Change engine oil.
Change engine oil filter.

80 000 KM

Change engine oil.
Change engine oil filter.

Replace air filter element.
Check glow plug operation.
Replace drive belt.

Check engine smoke.
Replace engine coolant.

85 000 KM

Change engine oil.
Change engine oil filter.

90 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

95 000 KM

Change engine oil.
Change engine oil filter.

100 000 KM

Change engine oil.

Change engine oil filter.

Replace air filter element.

Check drive belt tension.

Check glow plug operation.

Replace fuel filter/water separator element.

EVERY 5 000 KM AFTER 100 000 KM

Change engine oil.
Change engine oil filter.

EVERY 10 000 KM AFTER 100 000 KM

Change engine oil.

Change engine oil filter.
Replace air filter element.
Check drive belt tension.
Check glow plug operation.

EVERY 20 000 KM AFTER 100 000 KM

Replace fuel filter/water separator element.

XJ
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GENERAL INFORMATION
EXHAUST SYSTEM

The basic exhaust system consists of an engine
exhaust manifold, exhaust pipe with oxygen sensor,
catalytic converter with oxygen sensor, muffler and
exhaust tailpipe (Fig. 1).

EXHAUST
MANIFOLD

INTAKE &
MANIFOLD  c ATALYTIC CONVERTER

EXHAUST
PIPE

TAILPIPE
MUFFLER

80abd2bg

Fig. 1 Exhaust System—2.51/4.0L

The exhaust system uses a single muffler with a cat-
alytic converter consisting of dual ceramic monoliths.

The 4.0L engines use a seal between the engine
exhaust manifold and exhaust pipe to assure a tight
seal and strain free connections.

The exhaust system must be properly aligned to
prevent stress, leakage and body contact. If the sys-
tem contacts any body panel, it may amplify objec-
tionable noises originating from the engine or body.

When inspecting an exhaust system, critically
inspect for cracked or loose joints, stripped screw or
bolt threads, corrosion damage and worn, cracked or
broken hangers. Replace all components that are
badly corroded or damaged. DO NOT attempt to
repair.

When replacement is required, use original equip-
ment parts (or their equivalent). This will assure
proper alignment and provide acceptable exhaust
noise levels.

CAUTION: Avoid application of rust prevention
compounds or undercoating materials to exhaust
system floor pan exhaust heat shields. Light over
spray near the edges is permitted. Application of
coating will result in excessive floor pan tempera-
tures and objectionable fumes.

CATALYTIC CONVERTER

The stainless steel catalytic converter body is
designed to last the life of the vehicle. Excessive heat
can result in bulging or other distortion, but exces-
sive heat will not be the fault of the converter. If
unburned fuel enters the converter, overheating may
occur. If a converter is heat-damaged, correct the
cause of the damage at the same time the converter
is replaced. Also, inspect all other components of the
exhaust system for heat damage.

Unleaded gasoline must be used to avoid contami-
nating the catalyst core.
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DIAGNOSIS AND TESTING

EXHAUST SYSTEM

XJ

EXHAUST SYSTEM DIAGNOSIS CHART

CONDITION

POSSIBLE CAUSE

CORRECTION

EXCESSIVE EXHAUST NOISE OR
LEAKING EXHAUST GASES

pipe.
flange.

broken.

blown out.

1. Leaks at pipe joints.

2. Rusted or blown out muffler.

3. Broken or rusted out exhaust

4. Exhaust pipe leaking at manifold
5. Exhaust manifold cracked or

6. Leak between exhaust manifold
and cylinder head.

7. Catalytic converter rusted or

8. Restriction in exhaust system.

1. Tighten clamps/bolts at leaking
joints.

2. Replace muffler. Inspect exhaust
system.

3. Replace exhaust pipe.

4. Tighten/replace flange attaching
nuts/bolts.

5. Replace exhaust manifold.

6. Tighten exhaust manifold to
cylinder head bolts.

7. Replace catalytic converter assy.

8. Remove restriction, if possible.
Replace restricted part if necessary.

When servicing and replacing exhaust system components, disconnect the oxygen sensor connector(s). Allowing
the exhaust to hang by the oxygen sensor wires will damage the harness and/or sensor.

REMOVAL AND INSTALLATION
EXHAUST PIPE

WARNING: IF TORCHES ARE USED WHEN WORK-
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW
THE FLAME NEAR THE FUEL LINES.

CAUTION: When servicing exhaust system compo-
nents, disconnect the oxygen sensor connector.
Allowing the exhaust system to hang by the oxygen
sensor harness will damage the wiring and/or sen-
sor.

REMOVAL

(1) Raise and support the vehicle.

(2) Saturate the bolts and nuts with heat valve
lubricant (Fig. 2). Allow 5 minutes for penetration.

(3) Disconnect the oxygen sensor connector (Fig.
3).

(4) Disconnect the exhaust pipe from the engine
exhaust manifold. Discard the seal (4.0L engine,
only).

(5) Support the transmission and remove the rear
crossmember.

(6) Remove the clamp nuts and clamp (Fig. 2). To
remove the exhaust pipe from the catalytic converter,
apply heat until the metal becomes cherry red. Dis-
connect the exhaust pipe from the catalytic converter
(Fig. 2). Remove the exhaust pipe.

INSTALLATION

(1) Assemble exhaust pipe to manifold and cata-
lytic converter loosely to permit proper alignment of
all parts.

(2) Use a new clamp and tighten the nuts to 61
N-m (45 ft. Ibs.) torque.

(3) Connect the exhaust pipe to the engine exhaust
manifold. Install a new seal between the exhaust
manifold and the exhaust pipe (4.0L engine only).
Tighten the nuts to 31 N-m (23 ft. Ibs.) torque (Fig.
2).

(4) Install the rear crossmember. Install and
tighten the four (4) crossmember to rear mount nuts
to 22 N-m (16 ft. Ibs.) Install and tighten the cross-
member to sill bolts to 42 N-m (31 ft. Ibs.) torque.
Remove the support from the transmission.

(5) Coat the oxygen sensor with anti-seize com-
pound. Install the sensor and tighten the nut to 27
N-m (20 ft. Ibs.) torque.

(6) Lower the vehicle.
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REMOVAL AND INSTALLATION (Continued)
HANGER

CATALYTIC
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CLAMP
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TAILPIPE ASSEMBLY

80b46¢18

Fig. 2 Exhaust Pipe Removal—2.5L/4.0L

OXYGEN
SENSORS

80b89896

Fig. 3 Oxygen Sensor Location—2.5L/4.0L

(7) Start the engine and inspect for exhaust leaks
and exhaust system contact with the body panels.
Adjust the alignment, if needed.

CATALYTIC CONVERTER

WARNING: IF TORCHES ARE USED WHEN WORK-
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW
THE FLAME NEAR THE FUEL LINES.

CAUTION: When servicing exhaust system compo-
nents, disconnect the oxygen sensor connector.
Allowing the exhaust system to hang by the oxygen
sensor harness will damage the wiring and/or sen-
Ssor.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the clamps from the catalytic converter
and muffler connection (Fig. 4).

(3) Disconnect and remove the oxygen sensor from
the catalytic converter.

(4) Heat the catalytic converter and muffler con-
nection with an oxyacetylene torch until the metal
becomes cherry red.

(5) While the metal is still cherry red, twist the
muffler assembly back and forth to separate it from
the catalytic converter.

(6) Disconnect the exhaust pipe from the catalytic
converter (Fig. 4). If needed, heat up the pipes to sep-
arate.

INSTALLATION

(1) Connect the catalytic converter to the exhaust
pipe and the muffler/tailpipe assy. (Fig. 4). Use a new
clamp and tighten the nuts to 61 N-m (45 ft. Ibs.)
torque.

(2) Install the muffler onto the catalytic converter
until the alignment tab is inserted into the align-
ment slot.



11 -4 EXHAUST SYSTEM

XJ

REMOVAL AND INSTALLATION (Continued)
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80b8984e
Fig. 4 Catalytic Converter to Muffler and Exhaust
Pipe Connection

(3) Install a new clamp at the muffler and cata-
lytic converter connection (Fig. 4). Tighten the clamp
nut to 61 N-m (45 ft. Ibs.) torque.

(4) Coat the oxygen sensor with anti-seize com-
pound. Install the sensor and tighten the nut to 27
N-m (20 ft. Ibs.) torque.

(5) Lower the vehicle.

(6) Start the engine and inspect for exhaust leaks
and exhaust system contact with the body panels.
Adjust the alignment, if needed.

MUFFLER AND EXHAUST TAILPIPE

All original equipment exhaust systems are manu-
factured with the exhaust tailpipe welded to the muf-
fler. Service replacement mufflers and exhaust
tailpipes are either clamped together or welded
together.

WARNING: IF TORCHES ARE USED WHEN WORK-
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW
THE FLAME NEAR THE FUEL LINE.

CAUTION: When servicing exhaust system compo-
nents, disconnect the oxygen sensor connector.
Allowing the exhaust system to hang by the oxygen
sensor harness will damage the wiring and/or sensor.

REMOVAL

(1) Raise and support the vehicle.

(2) Disconnect front tailpipe hanger from the insu-
lator (Fig. 5).

(3) Remove the front exhaust clamp from the cat-
alytic converter and muffler connection (Fig. 6).

MUFFLER
_
’f'
’%
“ 0O
FRONT
TAILPIPE
HANGER
o\
%s.\@ |'
\~‘~ INSULATOR
A
o
TAILPIPE

80a%b369

Fig. 5 Front Exhaust Tailpipe Hanger

CLAMP

CATALYTIC
CONVERTER

MUFFLER

80b89899

Fig. 6 Catalytic Converter to Muffler Connection

(4) Heat the catalytic converter-to-muffler connec-
tion with an oxyacetylene torch until the metal
becomes cherry red.

(5) While the metal is still cherry red, remove the
exhaust muffler/tailpipe assembly from the catalytic
converter.

(6) Slide the muffler/tailpipe assy. rearward and
out of the rear exhaust tailpipe mounting bracket
(Fig. 7).

(7) Remove the muffler from the exhaust tailpipe:

e To remove an original equipment exhaust muf-
fler/tailpipe combination, cut the exhaust tailpipe
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REMOVAL AND INSTALLATION (Continued)

TAILPIPE ‘
MOUNTING
BRACKET j

S

MUFFLER/TAILPIPE
ASSEMBLY

80abd2aa

Fig. 7 Rear Exhaust Tailpipe Mounting Bracket

close to the muffler. Collapse the part remaining in
the muffler and remove.

e To remove a service exhaust
combination, apply heat until the metal becomes
cherry red. Remove the exhaust tailpipe/muffler
clamp and twist the exhaust tailpipe out of the muf-
fler.

tailpipe/muffler

INSTALLATION

(1) Install the muffler onto the catalytic converter.
Install the clamp and tighten the nut finger tight.

(2) Install the exhaust tailpipe into the rear of the
muffler.

(3) Install the exhaust tailpipe/muffler assembly
on the rear exhaust tailpipe mounting bracket. Make
sure that the exhaust tailpipe has sufficient clear-
ance from the floor pan.

(4) Install front tailpipe hanger into the insulator
(Fig. 5).

(5) Align the muffler and tighten the nuts on the
muffler-to-catalytic converter clamp to 61 N-m (45 ft.
Ibs.) torque (Fig. 6).

(6) Align the tailpipe and install a new clamp at
the muffler to tailpipe connection.

(7) Tighten the muffler to tailpipe clamp to 61 N-m
(45 ft. Ibs.)

(8) Lower the vehicle.

(9) Start the engine and inspect for exhaust leaks
and exhaust system contact with the body panels.
Adjust the alignment, if needed.

SPECIFICATIONS
TORQUE SPECIFICATIONS

Description Torque
Catalytic Converter/Exhaust Pipe

Exhaust Clamp Nut . ......... 61 N-m (45 ft. 1bs.)
Crossmember to Sill
Bolts......... ... ... .. .... 42 N-m (31 ft. Ibs.)
Crossmember to Transmission Mount

Nuts . ........ ... .. .. ... .. 22 N-m (16 ft. Ibs.)
Exhaust Pipe to Manifold

Nuts ...................... 31 N-m (23 ft. Ibs.)
Exhaust Manifold-2.5L Engine

Bolt#1 .................... 41 N-m (30 ft. Ibs.)
Exhaust Manifold-2.5L Engine

Nuts #6&7 .. ............... 31 N-m (23 ft. Ibs.)
Exhaust Manifold-4.0L Engine

Nuts #6&7 .. ............... 31 N:m (23 ft. Ibs.)
Bolt#3 .................... 33 N'm (24 ft. Ibs.)
Intake Manifold-2.5L Engine

Bolt#2-5 .................. 31 N-m (23 ft. Ibs.)
Intake & Exhaust Manifold-2.5L Engine
Bolts#2-5 ................. 31 N'm (23 ft. Ibs.)

Intake & Exhaust Manifold-4.0L Engine

Nuts/Bolts #1,2,4,5,8-11 . ... ... 33 N'm (24 ft. Ibs.)
Muffler to Catalytic Converter

Exhaust Clamp Nut . ......... 61 N-m (45 ft. Ibs.)
Oxygen Sensors

Nut....................... 27 N-m (20 ft. Ibs.)
Rear Tail Pipe Hanger

Nuts ...................... 54 N-m (40 ft. Ibs.)
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GENERAL INFORMATION
EXHAUST SYSTEM

The basic exhaust system consists of an engine
exhaust manifold, exhaust pipe, exhaust heat
shield(s), muffler and exhaust tailpipe.

The exhaust system uses a single muffler.

The exhaust system must be properly aligned to
prevent stress, leakage and body contact. If the sys-
tem contacts any body panel, it may amplify objec-
tionable noises originating from the engine or body.

When inspecting an exhaust system, critically
inspect for cracked or loose joints, stripped screw or
bolt threads, corrosion damage and worn, cracked or
broken hangers. Replace all components that are
badly corroded or damaged. DO NOT attempt to
repair.

When replacement is required, use original equip-
ment parts (or equivalent). This will assure proper
alignment and provide acceptable exhaust noise lev-
els.

CAUTION: Avoid application of rust prevention
compounds or undercoating materials to exhaust
system floor pan exhaust heat shields. Light over-
spray near the edges is permitted. Application of
coating will result in excessive floor pan tempera-
tures and objectionable fumes.

EXHAUST HEAT SHIELDS

Exhaust heat shields are needed to protect both
the vehicle and the environment from the high tem-
peratures (Fig. 1).

DO NOT allow the engine to operate at fast idle for
extended periods (over 5 minutes). This condition
may result in excessive temperatures in the exhaust
system and on the floor pan.
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MANIFOLD
HEAT
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DOWN PIPE
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Fig. 1 Heat Shields
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REMOVAL AND INSTALLATION
EXHAUST PIPE

WARNING: IF TORCHES ARE USED WHEN WORK-
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW
THE FLAME NEAR THE FUEL LINES.

REMOVAL

(1) Raise and support the vehicle.

(2) Saturate the bolts and nuts at turbo down pipe
to exhaust pipe with heat valve lubricant. Allow 5
minutes for penetration.

(3) Disconnect bolts from exhaust pipe to turbo

down pipe (Fig. 2).
 OIL DRAIN PL@
| T

LOWER OlL
PAN COVER

é@

EXHAUST
SUPPORT
BRACKET

/
EXHAUST Dé\’N/N PlPE% @

Fig. 2 Exhaust Down Pipe to Front Exhaust Pipe

J9511-18

(4) Remove the clamp nuts at muffler (Fig. 3). To
remove the exhaust pipe from the muffler, apply heat
until the metal becomes cherry red. Disconnect the
exhaust pipe from the muffler. Remove the exhaust

pipe.

RUBBER
ISOLATOR

80a243e8

Fig. 3 Front Pipe to Muffler

XJ

INSTALLATION

(1) Assemble exhaust pipe to muffler, loosely to
permit proper alignment of all parts.

(2) Connect the exhaust pipe to the turbo down
pipe manifold. Tighten the bolts to 22.5 N-m torque.

(8) Use a new clamp and tighten the nuts to 43
N-m torque.

(4) Lower the vehicle.

(5) Start the engine and inspect for exhaust leaks
and exhaust system contact with the body panels.
Adjust the alignment, if needed.

MUFFLER AND EXHAUST TAILPIPE

All original equipment exhaust systems are manu-
factured with the exhaust tailpipe welded to the muf-
fler. Service replacement mufflers and exhaust
tailpipes are either clamped together or welded
together.

WARNING: IF TORCHES ARE USED WHEN WORK-
ING ON THE EXHAUST SYSTEM, DO NOT ALLOW
THE FLAME NEAR THE FUEL LINES.

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the front muffler clamp from the
exhaust pipe and muffler connection.

(3) Remove the rear exhaust tailpipe hanger clamp
and remove the exhaust tailpipe from the front
exhaust tailpipe hanger.

(4) Remove the exhaust tailpipe assembly from the
muffler.

INSTALLATION

(1) Install the muffler onto the exhaust pipe.
Install the clamp and tighten the nuts finger tight.

(2) Install the exhaust tailpipe into the rear of the
muffler.

(3) Install the exhaust tailpipe/muffler assembly
on the rear exhaust tailpipe hanger. Make sure that
the exhaust tailpipe has sufficient clearance from the
floor pan.

(4) Install the remaining clamps and the front
exhaust tailpipe hanger.

(5) Tighten the nuts on the muffler-to-exhaust pipe
clamp to 43 N-m torque.

(6) Tighten the nuts on the muffler-to-exhaust pipe
clamp to 43 N-m torque.

(7) Lower the vehicle.

(8) Start the engine and inspect for exhaust leaks
and exhaust system contact with the body panels.
Adjust the alignment, if needed.
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REMOVAL AND INSTALLATION (Continued)

EXHAUST MANIFOLD AND TURBOCHARGER
(LHD)

REMOVAL
(1) Disconnect the negative battery cable.

(2) Disconnect the breather hose from air cleaner

outlet hose (Fig. 4).
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Fig. 4 Engine Compartment

(3) Remove the air filter cover and hose from tur-
bocharger, remove the assembly (Fig. 4).

(4) Remove the EGR vacuum supply hose from the
EGR valve.

(5) Remove the innercooler inlet and outlet hoses
from the engine (Fig. 4).

(6) Remove the (2) bolts holding the EGR tube to
the EGR valve.

(7) Remove the intake manifold elbow and EGR
valve as an assembly.

(8) Raise the vehicle on a hoist.

(9) Drain the cooling system. Refer to Group 7,
Cooling System for procedure.

(10) Remove the exhaust system support clamp
(Fig. 5).

(11) Disconnect the exhaust system at the (3) bolt
flange (Fig. 5).

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(12) Unstrap the exhaust downpipe heatshield
(Fig. 6).

(13) Disconnect the turbocharger oil return hose
from the engine block (Fig. 7).
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EXHAUST INLET
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EXHAUST SYSTEM
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Fig. 5 Exhaust System Inlet Pipe Connection
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Fig. 6 Exhaust Downpipe Heatshield

(14) Lower the vehicle from the hoist.

(15) Remove the EGR tube from exhaust manifold.

(16) Remove the (2) exhaust manifold heatshield
retaining bolts and remove the heatshield.

(17) Remove the heater core supply hoses from the
vehicle.

(18) Remove the oil pressure supply line bango
bolt from the turbocharger.



11 -4  EXHAUST SYSTEM AND TURBOCHARGER

XJ

REMOVAL AND INSTALLATION (Continued)
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Fig. 7 Turbocharger Oil Return Hose

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(19) Remove the exhaust downpipe heatshield by
pulling straight up.

(20) Remove the (5) bolts from exhaust manifold
downpipe and remove pipe.

(21) Remove the (8) exhaust manifold retaining
bolts, it is necessary to access the bolt behind the
manifold outlet from the underneath of the vehicle.

(22) Remove the exhaust manifold and turbo-
charger assembly from the vehicle.

(23) Place assembly in a vice to remove the (3)
exhaust manifold to turbocharger retaining nuts (Fig.
8).

Cleaning

All old gaskets should be inspected for any tears or
signs of prior leakage. If any gaskets show such indi-
cations, they should be replaced with new gaskets.
All gasket mating surfaces must be cleaned of old
gasket material to produce a smooth and dirt free
sealing surface for the new gasket.

INSTALLATION

(1) Transfer the oil return hose to the new turbo-
charger (Fig. 9).

(2) Install the turbo on the exhaust manifold (Fig.
9). Torque the nuts to 32 N-m (23 ft. Ibs.).

(3) Install the exhaust manifold and turbocharger
assembly in the vehicle.

(4) Install the (8) exhaust manifold retaining nuts.
Torque nuts to 32 N-m (23 ft. Ibs.).
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Fig. 8 Turbocharger / Exhaust Manifold Assembly

WASTEGATE
OIL RETURN LINE VACUUM
e
= SUPPLY HOSE
WASTEGATE
VACUUM
ACTUATOR a!
TURBOCHARGER Y

ASSEMBLY
(REMOVED
FROM

VEHICLE) (3)

¥

TURBO TO
EXHAUST
O MANIFOLD
RETAINING

NUTS
(’\ y \L
BENCH VISE sobsgs2d

Fig. 9 Turbocharger / Exhaust Manifold Assembly

(5) Install the exhaust manifold downpipe. Torque
bolts to 32 N-m (23 ft. Ibs.).

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(6) Slide the exhaust downpipe heatshield down
over pipe. Do not attempt to strap heatshield in posi-
tion at this time, wait until vehicle is raised on hoist.
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REMOVAL AND INSTALLATION (Continued)

(7) Install the oil pressure supply line on turbo-
charger. Torque bango bolt fitting to 27 N-m (20 ft.
Ibs.).

(8) Install the heater core supply hoses.

(9) Position and install the exhaust manifold heat-
shield. Torque bolts to 11 N-m (97 in. Ibs.).

(10) Raise the vehicle on a hoist.

(12) Install the turbocharger oil return hose on the
engine block (Fig. 10).
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Fig. 10 Turbocharger Oil Return Hose

(12) Strap the exhaust downpipe heatshield in its
original position.

(13) Connect the exhaust system at the (3) bolt
flange (Fig. 11). Torque the bolts to 23 N-m (17 ft.
Ibs.).

(14) Install the exhaust system support clamp
(Fig. 11). Torque nuts to 23 N-m (17 ft. Ibs.).

(15) Lower the vehicle from the hoist.

(16) Install the intake manifold elbow and EGR
valve as an assembly. Torque bolts to 27 N-m (20 ft.
Ibs.).

(17) Install the (2) bolts holding the EGR tube to
the EGR valve. Torque bolts to 27 N-m (20 ft. Ibs.).

(18) Install the innercooler inlet and outlet hoses
on the engine (Fig. 12).

(19) Install the EGR vacuum supply hose on the
EGR valve.

(20) Install the air filter cover and outlet hose on
turbocharger (Fig. 12).

(21) Connect the breather hose on the air cleaner
outlet hose (Fig. 12).

(22) Fill the cooling system. Refer to Group 7,
Cooling System for procedure.

(23) Connect the negative battery cable
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Fig. 11 Exhaust System Inlet Pipe Connection
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Fig. 12 Engine Compartment
(24) Start the engine and check for leaks.

EXHAUST MANIFOLD AND TURBOCHARGER
(RHD)

REMOVAL

(1) Disconnect the negative battery cable.

(2) Disconnect the breather hose from the air
cleaner outlet hose.
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REMOVAL AND INSTALLATION (Continued)

(3) Remove the air filter cover and the hose from
the turbocharger, remove the assembly.

(4) Raise the vehicle on a hoist.

(5) Drain the cooling system. Refer to Group 7,
Cooling System for the procedure.

(6) Remove the exhaust system support clamp
(Fig. 13).
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Fig. 13 Exhaust System Inlet Pipe Connection

(7) Disconnect the exhaust system at the (3) bolt
flange (Fig. 13).

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(8) Unstrap the exhaust downpipe heatshield (Fig.
14).

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(9) Remove the exhaust downpipe heatshield by
pulling straight down.

(10) Disconnect the turbocharger oil return hose
from the engine block (Fig. 15).

(11) Lower the vehicle from the hoist.

(12) Disconnect the heater core coolant supply and
the brake vacuum supply hoses from the right side of
the engine. Remove the steel line support bracket
from the top of the rocker cover and position the
assembly out of the way.

(13) Remove the EGR vacuum supply hose from
the EGR valve.

(14) Remove the innercooler inlet and outlet hoses
from the engine.
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Fig. 14 Exhaust Downpipe Heatshield
VEHICLE

RIGHT =——
ENGINE MOUNT
THROUGHBOLT

TURBOCHARGER
OIL RETURN HOSE

80b8992e

EXHAUST MANIFOLD
DOWNPIPE

Fig. 15 Turbocharger Oil Return Hose

(15) Remove the (2) bolts holding the EGR tube to
the EGR valve.

(16) Remove the intake manifold elbow and the
EGR valve as an assembly.

(17) Remove the EGR tube from the exhaust man-
ifold.

(18) Remove the (2) exhaust manifold heatshield
retaining bolts and remove the heatshield (Fig. 16).

(19) Remove the oil pressure supply line from the
turbocharger (Fig. 16).
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REMOVAL AND INSTALLATION (Continued)
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Fig. 16 2.5L Turbo Diesel — Heatshields

(20) Remove the clutch master cylinder heatshield
(Fig. 16).

(21) Remove the wastegate actuator vacuum sup-
ply hose from the actuator (Fig. 17).
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Fig. 17 R.H.D. Turbo Position & Orientation

(22) Remove the turbocharger oil pressure supply
line from the engine block (Fig. 17).

(23) Working inside of the vehicle, remove the
Knee Blocker. Refer to Group 8E, Instrument Panel
Systems for the procedure.

(24) Disconnect the neutral safety switch electrical
connector at the clutch pedal.

(25) Remove the (2) clutch master cylinder retain-
ing nuts from the bulkhead.

(26) Working from the inside of the engine com-
partment, remove the clutch master cylinder from
the bulkhead and position the cylinder and line
assembly out of the way.

(27) Remove the (5) bolts from the exhaust mani-
fold downpipe and remove the pipe.

(28) Remove the (8) exhaust manifold retaining
bolts, it is necessary to access the bolt behind the
manifold outlet from the underneath of the vehicle.

(29) Remove the steering shaft pinchbolt and slide
the shaft straight off of the gearbox input shaft. Posi-
tion aside.

(30) Remove the exhaust manifold and the turbo-
charger assembly from the vehicle.

(31) Place the turbo assembly in a vice to remove
the (3) exhaust manifold to turbocharger retaining
nuts (Fig. 18).
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Fig. 18 Turbocharger / Exhaust Manifold Assembly

Cleaning

All old gaskets should be inspected for any tears or
signs of prior leakage. If any gasket shows such indi-
cations, it must be replaced with a new gasket. All
gasket mating surfaces must be cleaned of all old
gasket material to produce a smooth and dirt free
sealing surface for the new gasket.

INSTALLATION
(1) Install the turbocharger on the exhaust mani-
fold (Fig. 19). Torque nuts to 32 N-m (23 ft. Ibs.).
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REMOVAL AND INSTALLATION (Continued)
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Fig. 19 Turbocharger / Exhaust Manifold Assembly

(2) Install the exhaust manifold and turbocharger
assembly in the vehicle.

(3) Install the (8) exhaust manifold retaining nuts,
it is necessary to access the bolt behind the manifold
outlet from the underneath of the vehicle. Torque
nuts to 32 N-m (23 ft. Ibs.).

(4) Install the exhaust manifold downpipe. Torque
the bolts to 32 N-m (23 ft. Ibs.).
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Fig. 20 R.H.D. Turbo Position & Orientation

(5) Position the turbocharger oil pressure supply
line in its original position (Fig. 20). Torque the turbo
fitting to 27 N-m (20 ft. Ibs.).

(6) Install the wastegate actuator vacuum supply
hose on the actuator (Fig. 20).

(7) Install the exhaust manifold heatshield (Fig.
21). Torque bolts to 11 N-m (97 in. Ibs.).
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Fig. 21 2.5L Turbo Diesel — Heatshields

(8) Install the EGR tube on the exhaust manifold.
Leave loose at this time.
(9) Raise the vehicle on a hoist.

CAUTION: Heatshield is very sharp. Wear gloves to
prevent injury.

(10) Slide the exhaust downpipe heatshield up
over the pipe and strap it in its original position (Fig.
22).

(11) Install the steering shaft. Torque the pinch
bolt to 49 N-m (36 ft. Ibs.).

(12) Install the turbocharger oil return hose on the
engine block (Fig. 23).

(13) Connect the exhaust system at the (3) bolt
flange (Fig. 24). Torque the bolts to 23 N-m (17 ft.
Ibs.).

(14) Install the exhaust system support clamp
(Fig. 24). Torque nuts to 23 N-m (17 ft. Ibs.).

(15) Lower the vehicle on hoist.

(16) Install the clutch master cylinder through the
bulkhead.

(17) Working from the inside of the vehicle, Install
the (2) clutch master cylinder retaining nuts.

(18) Connect the neutral safety switch at the
clutch pedal.
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REMOVAL AND INSTALLATION (Continued)
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Fig. 22 Exhaust Downpipe Heatshield
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(19) Install the Knee Blocker. Refer to Group 8E,
Instrument Panel Systems for procedure.
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Fig. 24 Exhaust System Inlet Pipe Connection

(20) Install the clutch master cylinder heatshield.

(21) Install the intake manifold elbow and the
EGR valve as an assembly. Torque the intake elbow
bolts to 27 N-m (20 ft. 1bs.).

(22) Install the (2) bolts holding the EGR tube to
the EGR valve. Torque to bolts 27 N-m (20 ft. Ibs.).

(23) Torque the EGR tube on the exhaust manifold
to 28 N-m (21 ft. Ibs.).

(24) Install the innercooler inlet and outlet hoses
on the engine.

(25) Install the EGR vacuum supply hose on the
EGR valve.

(26) Install the air filter cover and outlet hose on
the turbocharger.

(27) Connect the breather hose on the air cleaner
outlet hose.

(28) Install the heater core coolant supply and the
brake vacuum supply lines in there original position.

(29) Connect the negative battery cable.

(30) Fill the cooling system. Refer to Group 7,
Cooling System for the procedure.

(31) Start the engine and check for leaks.
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INTAKE MANIFOLD

SPECIFICATIONS

REMOVAL TORQUE SPECIFICATIONS
(1) Remove exhaust manifold and turbocharger
assembly. Description Torque
(2) Remove water manifold. EGR
(3) Remove intake manifold. Attaching NUES . . .. ...t 28 N'm
EGR
CLEANING Tube Nut ......... .. ... ... .. .. ..... 34 N'‘m
Clean the intake manifold and cylinder head mat- EGR
ing surfaces. DO NOT allow foreign material to Tube Flange Bolts . ................... 26 N'm
enter either the intake manifold or the ports in Exhaust Manifold
the cylinder head. NUts . ... 30 N'm
INSTALLATION Exhaus_t Manifold
. . Heat Shield Nuts . .................... 11 N'm
(1) Install the new intake manifold gasket. .
o . . . . Exhaust Pipe
(2) Position the intake manifold in place and fin- S tCl Bolt 225 N-
ger tighten the mounting nuts. upport Clamp Bolts . . ............... . m
(3) Tighten the fasteners in sequence and to the Exhaust Pipe
specified torque 30 N-m. Support Clan_1p SCrew . ... 22.5 N-m
(4) Position the water manifold in place and finger Intake Manifold
tighten the mounting nuts. Nuts.............. I 30 N'm
(5) Tighten the fasteners to the specified torque 12~ Muffler-to-Exhaust Pipe
N-m. ClampNuts ......................... 43 N'm
(6) Install exhaust manifold and turbocharger  Tail Pipe Clamp
assembly. Hangerbolt . ....................... 22.5 N'‘m
(7) Install charge air cooler hose to intake mani- Turbocharger-to-Exhaust manifold
fold. NUtS . ... 27 N'm
(8) Connect the battery negative cable. Turbocharger
(9) Start engine and check for leaks. Oil Feed Line. .. .................... 27.4 N-m
Turbocharger Down Pipe-to-Exhaust Pipe
Bolts/Nuts . ........... ... .. ... ..... 22.5 N'm

Turbocharger Down Pipe-to-Turbocharger
Bolts........ ... ... .. ... 27 N'‘m
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REMOVAL AND INSTALLATION
FRONT BUMPER END CAP

REMOVAL

(1) Remove the rivet attaching the end cap to the
air deflector.

(2) Remove the bolts and nuts attaching the end
cap to the bumper (Fig. 1).

(3) Pull back the wheelhouse liner and remove the
screws attaching the end cap to the front fender.

(4) Lifting the end cap from the bottom, tilt
slightly upward and slide it outward to disengage the
retainer tab from the bumper (Fig. 2).

(5) Separate the end cap from the bumper.

INSTALLATION

(1) Position the end cap on the bumper and engage
the retaining tab.

(2) Install the screws attaching the end cap to the
front fender.

(3) Install the bolts attaching the end cap to the
bumper. Tighten the nut to 9 N-m (7 ft. Ibs.) torque.

(4) Install the rivet attaching the end cap to air
deflector.

FRONT BUMPER
REMOVAL

(1) Remove bumper end caps.

(2) If equipped, disengage fog lamp wire harness
connectors.

(3) Disconnect vacuum line from reservoir (Fig. 3).

(4) Remove Torx-head bolts that attach bumper to
mounting brackets (Fig. 1).

(5) Remove bumper from vehicle.

(6) If necessary, remove bolts attaching bumper
mounting brackets to frame.

INSTALLATION

(1) If removed, install bolts attaching bumper
mounting brackets to frame. Tighten bolts to 55 N-m
(41 ft. Ibs.) torque.

(2) Position bumper on front of vehicle.

(3) Install Torx-head bolts that attach bumper to
mounting brackets. Tighten bolts to 55 N-m (41 ft.
Ibs.) torque.

(4) Connect vacuum line to reservoir.

(5) If equipped, engage fog lamp wire harness con-
nectors.

(6) Install bumper end caps.
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REMOVAL AND INSTALLATION (Continued)
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Fig. 2 Bumper End Cap
FRONT TOW HOOK

REMOVAL

(1) Remove bolts attaching tow hook to tow hook
reinforcement (Fig. 4).

(2) Separate tow hook from reinforcement.

(3) If necessary, remove bolt attaching tow hook
reinforcement to frame.

INSTALLATION

(1) If removed, install bolt attaching tow hook
reinforcement to frame. Tighten bolt to 30 N-m (22 ft.
Ibs.) torque.

(2) Position tow hook on reinforcement.

RESERVOIR

— e SCREWS
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RESERVOIR | 4 {

—

80aac282
Fig. 3 Vacuum Reservoir

(3) Install bolts attaching tow hook to tow hook
reinforcement. Tighten bolts to 100 N-m (74 ft. Ibs.)
torque.

REAR BUMPER END CAP

REMOVAL

(1) Remove the bolts and nuts attaching the
underside of the end cap to the bumper (Fig. 5).

(2) Remove the screw attaching the front of the
end cap to the underside of the quarter panel.
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REMOVAL AND INSTALLATION (Continued)

MOUNTING
BRACKET

TOW HOOK
REINFORCEMENT

80b3b131

Fig. 4 Front Tow Hook

(3) Lift the end cap slightly upward and slide it
rearward to release it from the retainer.
(4) Separate the end cap from the vehicle.

INSTALLATION

(1) Position the end cap on the rear of the retainer
and the outer edge of the bumper.

(2) Slide the end cap forward onto the retainer.
Ensure the end cap overlaps the lip of the rear
wheelhouse liner.

(3) Install the screw attaching the front of the end
cap to the underside of the quarter panel.

SPLASH

SHIELD REAR

SILL

BRACKET

PLASTIC
BLIND
RIVET

(4) Install the bolts and nuts attaching the under-
side of the end cap to the bumper.

REAR BUMPER

REMOVAL

(1) For vehicles equipped with a trailer hitch,
remove hitch before removing bumper. If necessary,
refer to removal procedure within Group 13, Frame
and Bumpers.

(2) Remove bumper end caps.

(3) Remove upper nuts that attach bumper to
bumper support brackets (Fig. 5).

(4) Remove lower bolts that attach bumper to
bumper support brackets.

(5) Remove bumper from vehicle.

(6) If necessary, remove bumper support brackets
from the rear sill.

INSTALLATION

(1) If removed, install bumper support brackets on
the rear sill. Tighten bolts to 55 N-m (41 ft. Ibs.)
torque.

(2) Position bumper on support brackets.

(3) Install bolts that attach bumper to bumper
support brackets. Tighten nuts to 55 N-m (41 ft. Ibs.)
torque.

(4) Install bumper end caps.

(5) If removed, install trailer hitch.

RETAINER

LOWER
REINFORCEMENT

END CAP

80b3b137

Fig. 5 Rear Bumper
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REAR TOW HOOK

REMOVAL

(1) Remove bolts that attach tow hook bracket and
tow hook to frame rail (Fig. 6).

(2) Remove bracket and tow hook from frame rail.

FRAME
REINFORCEMENT
BRACKET

INSTALLATION
(1) Position bracket and tow hook on frame rail.
(2) Install bolts that attach tow hook bracket and
tow hook to frame rail. Tighten bolts to 94 N-m (70 X
ft. |bS) torque. SUPPORT |

ToW BRACKET

BOLT HOOK BOLT 80b3b132

Fig. 6 Rear Tow Hook
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REMOVAL AND INSTALLATION
FRONT SKID PLATE

REMOVAL

(1) Remove the screws that attach skid plate to
side sills.

(2) Remove the nuts that attach the skid plate to
the crossmember (Fig. 1).

(3) Remove the skid plate from the vehicle.

SPLASH
SHIELD

SCREW

SCREW NUT J9123-36

Fig. 1 Front Skid Plate

INSTALLATION

(1) Position the skid plate at front crossmember
and side sills.

(2) Install the nuts to attach the skid plate to
crossmember.

(3) Install the screws to attach skid plate to side
sills.

TRANSFER CASE SKID PLATE

REMOVAL
(1) Support skid plate.
(2) Remove bolts that attach skid plate to trans-
mission support crossmember and frame sill (Fig. 2).
(3) Remove support and skid plate from vehicle.

FRAME

‘ ZIILJLT—SERT
/

TRANSFER
CASE _

CROSSMEMBER

\

NUT-SERT l/ ]
/ ]
SKID PLATE é

Fig. 2 Transfer Case Skid Plate

INSTALLATION

(1) Position and support skid plate at frame sill
and transmission support crossmember.

(2) Attach skid plate to frame sill and crossmem-
ber with bolts. Tighten bolts to 22 N-m (16 ft. Ibs.)
torque.

FUEL TANK SKID PLATE

BOLT
J9223-165

REMOVAL

(1) Position a support under skid plate.

(2) Remove bolts that attach skid plate to under-
body side rails (Fig. 3).

(3) Remove support and skid plate from vehicle.

INSTALLATION
(1) Position and support skid plate under fuel
tank.
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REMOVAL AND INSTALLATION (Continued)

RIVET HOLES V\

5.

Fig. 3 Fuel Tank Skid Plate

(2) Install bolts to attach skid plate to underbody
rails. Tighten bolts to 74 N-m (55 ft. Ibs.) torque.
(3) Remove support from under skid plate.

TRAILER HITCH

FUEL TANK
SKID PLATE

80b5cc86

REMOVAL

(1) If necessary, remove the trailer tow wire har-
ness connector from the hitch (Fig. 4).

(2) Support the hitch.

(3) Remove the bolts that attach the trailer hitch
to the frame sills and reinforcement brackets (Fig. 5).

(4) If equipped, remove the fuel tank skid plate.

NOTE: The reinforcement brackets are held on the
frame sills with two blind rivets.

CONNECTOR

80aalfe9

Fig. 4 Trailer Hitch Harness Connector

INSTALLATION
RIVET HOLES g, 5%
< REINFORCEMENT

TRAILER
HITCH

é 80aalfe8

Fig. 5 Trailer Hitch

(1) Install frame reinforcement brackets, if
removed. Slide the brackets through the vehicle rear
sill openings and attach to the frame sills with blind
rivets.

(2) Using an adequate lifting device, position hitch
at the proper location for installation on vehicle and
support it.

(3) If equipped, position fuel tank skid plate on
vehicle frame sills.

(4) Loosely install the bolts to attach the trailer
hitch (and the skid plate) to frame sills and reinforce-
ment brackets.

(5) Tighten all bolts/nuts to 74 N-m (55 ft. Ibs.)
torque.

(6) Remove the lift/support.

(7) If removed, attach the trailer wire harness con-
nector to the hitch.

SPECIFICATIONS
FRAME DIMENSIONS

Frame dimensions are listed in millimeter scale.
All dimensions are from center to center of Principal
Locating Point (PLP), or from center to center of PLP
and fastener location (Fig. 6).
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SPECIFICATIONS (Continued)
FRAME TORQUE SPECIFICATIONS

DESCRIPTION TORQUE
Front Skid Plate Screw ................ 42 N‘m
(31 ft. Ibs.)
Front Skid Plate Nut .. ................ 17 N'm
(125 in. Ibs.)
Transfer Case Skid Plate Bolt . .......... 22 N'm
(16 ft. Ibs.)
Fuel Tank Skid Plate Bolt ... ........... 74 N-m
(55 ft. Ibs.)
Front Bumper End Cap to
Mounting Bracket Nut . . . ............. 9 N'm
(7 ft. Ibs.)
Front Bumper Mounting
Bracketto Frame Bolt .. ............. 55 N-m
(41 ft. Ibs.)
Front Bumper to
Mounting BracketBolt . . . ............ 55 N'm
(41 ft. Ibs.)
Front Tow Hook Bolt . ................ 100 N'm
(74 ft. Ibs.)
Front Tow Hook
ReinforcementBolt. ... .............. 30 N‘-m
(22 ft. Ibs.)
Rear Bumper to
Mtg. Bracket Nut .. ................ 55 N'm
(41 ft. Ibs.)
Rear Bumper Mtg. Bracket to
RearSillBolt ...................... 55 N'm
(41 ft. Ibs.)
Rear Tow Hook Bolt ... ................ 94 N-m
(70 ft. Ibs.)
Trailer Tow
Reinforcement Brkt Bolt ............. 74 N-m

(55 ft. Ibs.)

XJ
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FRAME AND BUMPERS

CONTENTS
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FRAME ... 2 SWING AWAY SPARE TIRE CARRIER ......... 1

SWING AWAY SPARE TIRE CARRIER

INDEX
page
DISASSEMBLY AND ASSEMBLY
SWING AWAY SPARE TIRE CARRIER
MOUNTING . ... . 1

DISASSEMBLY AND ASSEMBLY

SWING AWAY SPARE TIRE CARRIER MOUNTING

80aef29¢c

Fig. 1 Spare Tire Carrier Mounting
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FRAME
INDEX
page
GENERAL INFORMATION
EMERGENCY TOW EYES .................. 2
GENERAL INFORMATION R

EMERGENCY TOW EYES

If your vehicle is equipped with emergency tow
eyes, one is mounted in the front and one in the rear.

The front tow eye has two holes, the front hole is
for towing use only and the rear angled hole is for
shipping use only.

CAUTION: Do not use the angled hole for towing.
You could damage your vehicle.

WARNING: Stand clear of vehicles when pulling
with tow eyes. Tow straps and chains may break,
causing serious injury.

CAUTION: Tow eyes are for emergency use only, to
rescue a vehicle stranded off road. Do not use tow

eyes for tow truck hookup or highway towing. You FRONT/~ __XSHIPPING
could damage your vehicle. TOW EYE USE ONLY TOW EYE 80ad087f

Fig. 1 Emergency Tow Eyes
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DESCRIPTION AND OPERATION

PCM REPLACEMENT

USE THE DRB SCAN TOOL TO REPROGRAM
THE NEW POWERTRAIN CONTROL MODULE
(PCM) WITH THE VEHICLES ORIGINAL IDEN-
TIFICATION NUMBER (VIN) AND THE VEHI-
CLES ORIGINAL MILEAGE. IF THIS STEP IS
NOT DONE, A DIAGNOSTIC TROUBLE CODE
(DTC) MAY BE SET.

FUEL REQUIREMENTS

Your engine is designed to meet all emissions reg-
ulations and provide excellent fuel economy and per-
formance when using high quality unleaded gasoline
having an octane rating of 87. The use of premium
gasoline is not recommended. The use of premium
gasoline will provide no benefit over high quality reg-
ular gasoline, and in some circumstances may result
in poorer performance.

Light spark knock at low engine speeds is not
harmful to your engine. However, continued heavy
spark knock at high speeds can cause damage and
immediate service is required. Engine damage result-




14 -2 FUEL SYSTEM

XJ

DESCRIPTION AND OPERATION (Continued)

ing from operation with a heavy spark knock may
not be covered by the new vehicle warranty.

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

The American Automobile Manufacturers Associa-
tion, AAMA, has issued gasoline specifications to
define the minimum fuel properties necessary to
deliver enhanced performance and durability for your
vehicle. Chrysler recommends the use of gasoline
that meet the AAMA specifications if they are avail-
able.

REFORMULATED GASOLINE

Many areas of the country require the use of
cleaner burning gasoline referred to as “reformulat-
ed” gasoline. Reformulated gasoline contain oxygen-
ates, and are specifically blended to reduce vehicle
emissions and improve air quality.

Chrysler strongly supports the use of reformulated
gasoline. Properly blended reformulated gasoline will
provide excellent performance and durability for the
engine and fuel system components.

GASOLINE/OXYGENATE BLENDS

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

CAUTION: DO NOT use gasoline containing METH-
ANOL. Gasoline containing methanol may damage
critical fuel system components.

MMT

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

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

SULFUR IN GASOLINE

If you live in the northeast United States, your
vehicle may have been designed to meet California
low emission standards with clean-burning, low-sul-
fur, California gasoline. Gasoline sold outside of Cal-
ifornia is permitted to have higher sulfur levels
which may affect the performance of the vehicle's cat-
alytic converter. This may cause the Check Engine or
Service Engine Soon light to illuminate.

IHlumination of either light while operating on high
sulfur gasoline does not necessarily mean your emis-
sion control system is malfunctioning. Chrysler rec-
ommends that you try a different brand of unleaded
gasoline having lower sulfur to determine if the prob-
lem is fuel related prior to returning your vehicle to
an authorized dealer for service.

CAUTION: If the Check Engine or Service Engine
Soon light is flashing, immediate service is
required; see on-board diagnostics system section.

MATERIALS ADDED TO FUEL

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

FUEL SYSTEM CAUTIONS

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

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

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

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

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



XJ

DESCRIPTION AND OPERATION (Continued)

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

FUEL DELIVERY SYSTEM

The fuel delivery system consists of:

e the fuel pump module containing the electric
fuel pump, fuel filter/fuel pressure regulator, fuel
gauge sending unit (fuel level sensor) and a separate
fuel filter located at bottom of pump module

o fuel tubes/lines/hoses
quick-connect fittings
fuel injector rail
fuel injectors
fuel tank
fuel tank filler/vent tube assembly
fuel tank filler tube cap
accelerator pedal

e throttle cable

Fuel is returned through the fuel pump module
and back into the fuel tank through the fuel filter/
fuel pressure regulator. A separate fuel return line
from the engine to the tank is not used.

The fuel tank assembly consists of: the fuel tank,
fuel pump module assembly, fuel pump module lock-
nut/gasket, and rollover valve (refer to Group 25,
Emission Control System for rollover valve informa-
tion).

A fuel filler/vent tube assembly using a pressure/
vacuum fuel filler cap is used. The fuel filler tube
contains a spring-loaded flap (door) located below the
fuel fill cap. The flap is used as a secondary way of
sealing the fuel tank if the fuel fill cap has not been
properly tightened. The flap is used as part of the
EVAP monitor system when the vehicle is equipped
with a Leak Detection Pump (LDP). The flap will be
installed to all fuel filler tubes (equipped/not
equipped with LDP and EVAP monitor system).

Also to be considered part of the fuel system is the
evaporation control system. This is designed to
reduce the emission of fuel vapors into the atmo-
sphere. The description and function of the Evapora-
tive Control System is found in Group 25, Emission
Control Systems.

Both fuel filters (at bottom of fuel pump module
and within fuel pressure regulator) are designed for
extended service. They do not require normal sched-
uled maintenance. Filters should only be replaced if
a diagnostic procedure indicates to do so.

FUEL PUMP MODULE

The fuel pump module is installed in the top of the
fuel tank (Fig. 1) or (Fig. 2). The fuel pump module
contains the following components:

e A combination fuel filter/fuel pressure regulator

FUEL SYSTEM 14 -3

A separate fuel pick-up filter (strainer)
An electric fuel pump
A threaded locknut to retain module to tank
A gasket between tank flange and module
Fuel gauge sending unit (fuel level sensor)
Fuel supply tube (line) connection

The fuel gauge sending unit, pick-up filter and fuel
filter/fuel pressure regulator may be serviced sepa-
rately. If the electrical fuel pump requires service,
the entire fuel pump module must be replaced.

~ ROLLOVER _
VALVE

RETAINER
CLAMP

EVAP CANISTER
VENT LINE

LOCKNUT

///
/
T

e

FUEL PUMP
MODULE _

ALIGNMENT
ARROW FUEL FILTER/
FUEL PRESSURE

REGULATOR

PIGTAIL

HARNESS 80aac284

FLOAT

PIGTAIL
WIRING
HARNESS

ELECTRIC

FUEL PUMP N\ FILTER

FUEL FILTER/FUEL
PRESSURE
REGULATOR

FUEL GAUGE
SENDING UNIT

80a58b61

Fig. 2 Fuel Pump Module Components
FUEL PUMP

DESCRIPTION
The electric fuel pump is located inside of the fuel
pump module.



14 -4 FUEL SYSTEM

DESCRIPTION AND OPERATION (Continued)

OPERATION

The fuel pump used in this system has a permanent
magnet electric motor. Fuel is drawn in through a filter
at the bottom of the module and pushed through the
electric motor gearset to the pump outlet.

Check Valve Operation: The pump outlet con-
tains a one-way check valve to prevent fuel flow back
into the tank and to maintain fuel supply line pres-
sure (engine warm) when pump is not operational. It
is also used to keep the fuel supply line full of gaso-
line when pump is not operational. After the vehicle
has cooled down, fuel pressure may drop to O psi
(cold fluid contracts), but liquid gasoline will remain
in fuel supply line between the check valve and fuel
injectors. Fuel pressure that has dropped to 0O
psi on a cooled down vehicle (engine off) is a
normal condition. Refer to the Fuel Pressure Leak
Down Test for more information.

\Voltage to operate the electric pump is supplied
through the fuel pump relay.

FUEL GAUGE SENDING UNIT

DESCRIPTION

The fuel gauge sending unit (fuel level sensor) is
attached to the side of the fuel pump module. The
sending unit consists of a float, an arm, and a vari-
able resistor (track).

OPERATION

The resistor track is used to send electrical signals to
the Powertrain Control Module (PCM) for fuel gauge
operation and for OBD Il emission requirements.

For fuel gauge operation: As fuel level
increases, the float and arm move up. This decreases
the sending unit resistance, causing the fuel gauge to
read full. As fuel level decreases, the float and arm
move down. This increases the sending unit resis-
tance causing the fuel gauge to read empty.

After this fuel level signal is sent to the PCM, the
PCM will transmit the data across the CCD bus cir-
cuits to the instrument panel. Here it is translated
into the appropriate fuel gauge level reading.

For OBD Il emission monitor requirements: A
voltage signal is sent from the resistor track on the
sending unit to the PCM to indicate fuel level. The pur-
pose of this feature is to prevent the OBD Il system
from recording/setting false misfire and fuel system
monitor trouble codes. The feature is activated if the
fuel level in the tank is less than approximately 15 per-
cent of its rated capacity. If equipped with a Leak
Detection Pump (EVAP system monitor), this feature
will also be activated if the fuel level in the tank is
more than approximately 85 percent of its rated capac-

ity.

XJ

FUEL FILTER/FUEL PRESSURE REGULATOR

A combination fuel filter and fuel pressure regula-
tor is used on all engines. It is located on the top of
fuel pump module (Fig. 1). A separate frame mounted
fuel filter is not used with any engine.

Fuel Pressure Regulator Operation: The pres-
sure regulator is a mechanical device that is not con-
trolled by engine vacuum or the Powertrain Control
Module (PCM).

The regulator is calibrated to maintain fuel system
operating pressure of approximately 339 kPa + 34
kPa (49.2 psi = 5 psi) at the fuel injectors. It con-
tains a diaphragm, calibrated springs and a fuel
return valve. The internal fuel filter is also part of
the assembly.

FUEL FILTER/FUEL
PRESSURE
REGULATOR

-€TO FUEL
RS

FUEL SUPPLY
TUBE
FUEL
RETURN
TO TANK
O-RINGS

FUEL INLET FROM PUMP

80adabd3

Fig. 3 Fuel Filter/Fuel Pressure Regulator

Fuel is supplied to the filter/regulator by the elec-
tric fuel pump through an opening tube at the bot-
tom of filter/regulator (Fig. 3).

The regulator acts as a check valve to maintain
some fuel pressure when the engine is not operating.
This will help to start the engine. A second check
valve is located at the outlet end of the electric fuel
pump. Refer to Fuel Pump—Description and
Operation for more information. Also refer to
the Fuel Pressure Leak Down Test and the Fuel
Pump Pressure Tests.

If fuel pressure at the pressure regulator exceeds
approximately 49 psi, an internal diaphragm closes
and excess fuel is routed back into the tank through
the pressure regulator. A separate fuel return line is
not used.
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FUEL TANK

DESCRIPTION

The fuel tank is constructed of a plastic material.
Its main functions are for fuel storage and for place-
ment of the fuel pump module.

OPERATION

All models pass a full 360 degree rollover test
without fuel leakage. To accomplish this, fuel and
vapor flow controls are required for all fuel tank con-
nections.

A rollover valve(s) is mounted into the top of the
fuel tank (or pump module). Refer to Emission Con-
trol System for rollover valve information.

An evaporation control system is connected to the
rollover valve(s) to reduce emissions of fuel vapors
into the atmosphere. When fuel evaporates from the
fuel tank, vapors pass through vent hoses or tubes to
a charcoal canister where they are temporarily held.
When the engine is running, the vapors are drawn
into the intake manifold. Certain models are also
equipped with a self-diagnosing system using a Leak
Detection Pump (LDP). Refer to Emission Control
System for additional information.

ROLLOVER VALVE(S)

Refer to Group 25, Emission Control System for
information.

FUEL INJECTORS

The fuel injectors (Fig. 4) are electrical solenoids.
The injector contains a pintle that closes off an ori-
fice at the nozzle end. When electric current is sup-
plied to the injector, the armature and needle move a
short distance against a spring, allowing fuel to flow
out the orifice. Because the fuel is under high pres-
sure, a fine spray is developed in the shape of a pen-
cil stream. The spraying action atomizes the fuel,
adding it to the air entering the combustion chamber.

An individual fuel injector is used for each individ-
ual cylinder. The top (fuel entry) end of the injector is
attached into an opening on the fuel rail.

The nozzle (outlet) ends of the injectors are posi-
tioned into openings in the intake manifold just
above the intake valve ports of the cylinder head.
The engine wiring harness connector for each fuel
injector is equipped with an attached numerical tag
(INJ 1, INJ 2 etc.). This is used to identify each fuel
injector.

The injectors are energized individually in a
sequential order by the powertrain control module
(PCM). The PCM will adjust injector pulse width by
switching the ground path to each individual injector
on and off. Injector pulse width is the period of time
that the injector is energized. The PCM will adjust

FUEL SYSTEM 14 -5

FUEL
INJECTOR

NOZZLE

TOP (FUEL ENTRY)

8020cd8e

Fig. 4 Fuel Injector—Typical

injector pulse width based on various inputs it
receives.

During start up, battery voltage is supplied to the
injectors through the ASD relay. When the engine is
operating, voltage is supplied by the charging sys-
tem. The PCM determines injector pulse width based
on various inputs.

FUEL RAIL/FUEL DAMPER—2.5L ENGINE

The fuel rail supplies the necessary fuel to each
individual fuel injector and is mounted to the intake
manifold (Fig. 5). On the 2.5L engine, a fuel
damper is located at the front of the fuel rail (Fig.
5). The damper is used only to help control fuel pres-
sure pulsations. These pulsations are the result of
the firing of the fuel injectors. It is not used as a
fuel pressure regulator. The fuel pressure regulator is
not mounted to the fuel rail on any engine. It is
located on the fuel tank mounted fuel pump module.
Refer to Fuel Filter/Fuel Pressure Regulator in this
group for information.

Depending on vehicle model/engine, the fuel rail
may/may not be equipped with a fuel pressure test
port. Refer to the Fuel Pump Pressure Test for addi-
tional information.

The fuel rail is not repairable.

FUEL RAIL—4.0L ENGINE

The fuel rail supplies the necessary fuel to each
individual fuel injector and is mounted to the intake
manifold (Fig. 6). The fuel pressure regulator is not
mounted to the fuel rail on any 4.0L engine. It is
located on the fuel tank mounted fuel pump module.
Refer to Fuel Filter/Fuel Pressure Regulator in this
group for information.

Depending on vehicle model/engine, the fuel rail
may/may not be equipped with a fuel pressure test
port. Refer to the Fuel Pump Pressure Test for addi-
tional information.
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NUMBERED
FUEL FUEL TAG
DAMPER INJECTOR FUEL
\ RAIL
CABLE —
BRACKET —
TEST\
PORT
/Y
FUEL RAIL
MOUNTING
BOLTS/NUTS 80b6£034

Fig. 5 Fuel Rail/Fuel Damper—2.5L Engine
The fuel rail is not repairable.

FUEL PRESSURE TEST JFéJc.FTLon NUMT'?L\%RED
~ PORT (IF EQUIPPED)
& @
P
— —~FUEL— olfT0
1 T\ T cABLE —~
BRACKET-AL L} /. LT

ZE 0%

——7)
FUEL RAIL MOUNTING
\ ¥ BOLTS/NUTS (4) m

Fig. 6 Fuel Rail—4.0L Engine
FUEL TANK FILLER TUBE CAP

The loss of any fuel or vapor out of filler neck is
prevented by the use of a pressure-vacuum fuel tank
filler tube cap. Relief valves inside the cap will
release fuel tank pressure at predetermined pres-
sures. Fuel tank vacuum will also be released at pre-
determined values. This cap must be replaced by a
similar unit if replacement is necessary. This is in
order for the system to remain effective.

80add420

CAUTION: Remove fuel tank filler tube cap before
servicing any fuel system component. This is done
to help relieve tank pressure. If equipped with a
California emissions package and a Leak Detection
Pump (LDP), the secondary seal below the fill cap

must be pressed (opened) to relieve fuel tank pres-
sure.

QUICK-CONNECT FITTINGS

Different types of quick-connect fittings are used to
attach various fuel system components. These are: a
single-tab type, a two-tab type or a plastic retainer
ring type. Some are equipped with safety latch clips.
Refer to the Removal/lnstallation section for more
information.

CAUTION: The interior components (o-rings, spac-
ers) of quick-connect fitting are not serviced sepa-
rately, but new pull tabs are available for some
types. Do not attempt to repair damaged fittings or
fuel lines/tubes. If repair is necessary, replace the
complete fuel tube assembly.

DIAGNOSIS AND TESTING

FUEL PUMP PRESSURE TEST—ALL ENGINES
WITH PRESSURE TEST PORT

Use this test in conjunction with the Fuel Pump
Capacity Test, Fuel Pressure Leak Down Test and
Fuel Pump Amperage Test found elsewhere in this
group.

Check Valve Operation: The electric fuel pump
outlet contains a one-way check valve to prevent fuel
flow back into the tank and to maintain fuel supply
line pressure (engine warm) when pump is not oper-
ational. It is also used to keep the fuel supply line
full of gasoline when pump is not operational. After
the vehicle has cooled down, fuel pressure may drop
to 0 psi (cold fluid contracts), but liquid gasoline will
remain in fuel supply line between the check valve
and fuel injectors. Fuel pressure that has
dropped to 0 psi on a cooled down vehicle
(engine off) is a normal condition. When the elec-
tric fuel pump is activated, fuel pressure should
immediately (1-2 seconds) rise to specification.

All fuel systems are equipped with a fuel tank
module mounted, combination fuel filter/fuel pressure
regulator. The fuel pressure regulator is not con-
trolled by engine vacuum.

WARNING: THE FUEL SYSTEM IS UNDER CON-
STANT FUEL PRESSURE EVEN WITH THE ENGINE
OFF. BEFORE DISCONNECTING FUEL LINE AT
FUEL RAIL, THIS PRESSURE MUST BE RELEASED.
REFER TO THE FUEL SYSTEM PRESSURE
RELEASE PROCEDURE.

(1) Remove protective cap at fuel rail test port.
Connect the 0-414 kPa (0-60 psi) fuel pressure gauge



XJ

FUEL SYSTEM 14 -7

DIAGNOSIS AND TESTING (Continued)

(from gauge set 5069) to test port pressure fitting on
fuel rail (Fig. 7).

FUEL PRESSURE
TEST GAUGE

SERVICE (TEST)
PORT

[I”

80ae8310

|
= v

Fig. 7 Fuel Pressure Test Gauge (Typical Gauge
Installation at Test Port)

FUEL RAIL

(2) Start and warm engine and note pressure
gauge reading. Fuel pressure should be 339 kPa *= 34
kPa (49.2 psi = 5 psi) at idle.

(3) If engine runs, but pressure is below 44.2 psi,
check for a kinked fuel supply line somewhere
between fuel rail and fuel pump module. If line is not
kinked, but specifications for either the Fuel Pump
Capacity, Fuel Pump Amperage or Fuel Pressure
Leak Down Tests were not met, replace fuel pump
module assembly. Refer to Fuel Pump Module
Removal/lnstallation.

(4) If operating pressure is above 54.2 psi, electric
fuel pump is OK, but fuel pressure regulator is defec-
tive. Replace fuel filter/fuel pressure regulator. Refer
to Fuel Filter/Fuel Pressure Regulator Removal/ln-
stallation for more information.

(5) Install protective cap to fuel rail test port.

FUEL PUMP CAPACITY TEST

Before performing this test, verify fuel pump
pressure. Refer to Fuel Pump Pressure Test.
Use this test in conjunction with the Fuel Pres-
sure Leak Down Test.

(1) Release fuel system pressure. Refer to Fuel
Pressure Release Procedure.

(2) Disconnect fuel supply line at fuel rail. Refer to
Quick-Connect Fittings. Some engines may require
air cleaner housing removal before line disconnection.

(3) Obtain correct Fuel Line Pressure Test Adapter
Tool Hose. Tool number 6539 is used for 5/16” fuel
lines and tool number 6631 is used for 3/8” fuel lines.

(4) Connect correct Fuel Line Pressure Test
Adapter Tool Hose into disconnected fuel supply line.
Insert other end of Adaptor Tool Hose into a gradu-
ated container.

(5) Remove fuel fill cap.

(6) To activate fuel pump and pressurize system,
obtain DRB scan tool and actuate ASD Fuel System
Test.

(7) A good fuel pump will deliver at least 1/4 liter
of fuel in 7 seconds. Do not operate fuel pump for
longer than 7 seconds with fuel line disconnected as
fuel pump module reservoir may run empty.

(&) If capacity is lower than specification, but
fuel pump can be heard operating through fuel fill
cap opening, check for a kinked/damaged fuel sup-
ply line somewhere between fuel rail and fuel
pump module.

(b) If line is not kinked/damaged, and fuel pres-
sure is OK, but capacity is low, replace fuel filter/
fuel pressure regulator. The filter/regulator may be
serviced separately on certain applications. Refer
to Fuel Filter/Fuel Pressure Regulator Removal/ln-
stallation for additional information.

(c) If both fuel pressure and capacity are low,
replace fuel pump module assembly. Refer to Fuel
Pump Module Removal/Installation.

FUEL PRESSURE LEAK DOWN TEST

Use this test in conjunction with the Fuel Pump
Pressure Test and Fuel Pump Capacity Test.

Check Valve Operation: The electric fuel pump
outlet contains a one-way check valve to prevent fuel
flow back into the tank and to maintain fuel supply
line pressure (engine warm) when pump is not oper-
ational. It is also used to keep the fuel supply line
full of gasoline when pump is not operational. After
the vehicle has cooled down, fuel pressure may drop
to 0 psi (cold fluid contracts), but liquid gasoline will
remain in fuel supply line between the check valve
and fuel injectors. Fuel pressure that has
dropped to 0 psi on a cooled down vehicle
(engine off) is a normal condition. When the elec-
tric fuel pump is activated, fuel pressure should
immediately (1-2 seconds) rise to specification.

Abnormally long periods of cranking to restart a
hot engine that has been shut down for a short
period of time may be caused by:

e Fuel pressure bleeding past a fuel injector(s).

e Fuel pressure bleeding past the check valve in
the fuel pump module.

(1) Disconnect the fuel inlet line at fuel rail. Refer
to Fuel Tubes/Lines/Hoses and Clamps in this section
of the group for procedures. On some engines, air
cleaner housing removal may be necessary before
fuel line disconnection.

(2) Obtain correct Fuel Line Pressure Test Adapter
Tool Hose. Tool number 6539 is used for 5/16” fuel
lines and tool number 6631 is used for 3/8” fuel lines.

(3) Connect correct Fuel Line Pressure Test
Adapter Tool Hose between disconnected fuel line
and fuel rail (Fig. 8).
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VEHICLE TEST PORT "T"

SPECIAL

TooL
FUEL
. 6923, 6631,
RAIL 6541 OR

6539

PRESSURE
TEST

FUEL LINE GAUGE

)
| ) CONNECTION
AT RAIL

80aeg8311

Fig. 8 Connecting Adapter Tool—Typical

(4) Connect the 0-414 kPa (0-60 psi) fuel pressure
test gauge (from Gauge Set 5069) to the test port on
the appropriate Adaptor Tool. The fittings on both
tools must be in good condition and free from
any small leaks before performing the proceed-
ing test.

(5) Start engine and bring to normal operating
temperature.

(6) Observe test gauge. Normal operating pressure
should be 339 kPa *= 34 kPa (49.2 psi = 5 psi).

(7) Shut engine off.

(8) Pressure should not fall below 30 psi for five
minutes.

(9) If pressure falls below 30 psi, it must be deter-
mined if a fuel injector, the check valve within the
fuel pump module, or a fuel tube/line is leaking.

(10) Again, start engine and bring to normal oper-
ating temperature.

(11) Shut engine off.

(12) Testing for fuel injector or fuel rail leak-
age: Clamp off the rubber hose portion of Adaptor
Tool between the fuel rail and the test port “T” on
Adapter Tool. If pressure now holds at or above 30
psi, a fuel injector or the fuel rail is leaking.

(13) Testing for fuel pump check valve, filter/
regulator check valve or fuel tube/line leakage:
Clamp off the rubber hose portion of Adaptor Tool
between the vehicle fuel line and test port “T” on
Adapter Tool. If pressure now holds at or above 30
psi, a leak may be found at a fuel tube/line. If no
leaks are found at fuel tubes or lines, one of the
check valves in either the electric fuel pump or filter/
regulator may be leaking.

Note: A quick loss of pressure usually indicates a
defective check valve in the filter/regulator. A slow
loss of pressure usually indicates a defective check
valve in the electric fuel pump.

The electric fuel pump is not serviced separately.
Replace the fuel pump module assembly. The filter/
regulator may be replaced separately on certain
applications. Refer to Fuel Filter/Fuel Pressure Reg-
ulator Removal/lnstallation for additional informa-
tion.

FUEL PUMP AMPERAGE TEST

This amperage (current draw) test is to be done in
conjunction with the Fuel Pump Pressure Test, Fuel
Pump Capacity Test and Fuel Pressure Leak Down
Test. Before performing the amperage test, be sure
the temperature of the fuel tank is above 50° F (10°
Q).

The DRB Scan Tool along with the DRB Low Cur-
rent Shunt (LCS) adapter (Fig. 9) and its test leads
will be used to check fuel pump amperage specifica-
tions.

LOW CURRENT SHUNT ADAPTER

PLUG TO

TEST LEAD DRB

RECEPTACLES

80add39

Fig. 9 Low Current Shunt Adapter

(1) Be sure fuel tank contains fuel before starting
test. If tank is empty or near empty, amperage read-
ings will be incorrect.

(2) Obtain LCS adapter.

(3) Plug cable from LCS adapter into DRB scan
tool at SET 1 receptacle.

(4) Plug DRB into vehicle 16—way connector (data
link connector).

(5) Connect (-) and (+) test cable leads into LCS
adapter receptacles. Use 10 amp (10A +) receptacle
and common (-) receptacles.
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(6) Gain access to MAIN MENU on DRB screen.

(7) Press DVOM button on DRB.

(8) Using left/right arrow keys, highlight CHAN-
NEL 1 function on DRB screen.

(9) Press ENTER three times.

(10) Using up/down arrow keys, highlight RANGE
on DRB screen (screen will default to 2 amp scale).

(11) Press ENTER to change 2 amp scale to 10
amp scale. This step must be done to prevent
damage to DRB scan tool or LCS adapter
(blown fuse).

(12) Remove cover from Power Distribution Center
(PDC).

(13) Remove fuel pump relay from PDC. Refer to
label on PDC cover for relay location.

WARNING: BEFORE PROCEEDING TO NEXT STEP,
NOTE THE FUEL PUMP WILL BE ACTIVATED AND
SYSTEM PRESSURE WILL BE PRESENT. THIS WILL
OCCUR AFTER CONNECTING TEST LEADS FROM
LCS ADAPTER INTO FUEL PUMP RELAY CAVITIES.
THE FUEL PUMP WILL OPERATE EVEN WITH IGNI-
TION KEY IN OFF POSITION. BEFORE ATTACHING
TEST LEADS, BE SURE ALL FUEL LINES AND FUEL
SYSTEM COMPONENTS ARE CONNECTED.

CAUTION: TO PREVENT POSSIBLE DAMAGE TO
THE VEHICLE ELECTRICAL SYSTEM AND LCS
ADAPTER, THE TEST LEADS MUST BE CON-
NECTED INTO RELAY CAVITIES EXACTLY AS
SHOWN IN FOLLOWING STEPS.

Depending upon vehicle model, year or engine con-
figuration, three different types of relays may be
used: Type-1, type-2 and type-3.

(14) If equipped with type-1 relay (Fig. 10),
attach test leads from LCS adapter into PDC relay
cavities number 30 and 87. For location of these cav-
ities, refer to numbers stamped to bottom of relay
(Fig. 10).

(15) If equipped with type-2 relay (Fig. 11),
attach test leads from LCS adapter into PDC relay
cavities number 30 and 87. For location of these cav-
ities, refer to numbers stamped to bottom of relay
(Fig. 11).

(16) If equipped with type-3 relay (Fig. 12),
attach test leads from LCS adapter into PDC relay
cavities number 3 and 5. For location of these cavi-
ties, refer to numbers stamped to bottom of relay
(Fig. 12).

(17) When LCS adapter test leads are attached into
relay cavities, fuel pump will be activated. Determine
fuel pump amperage on DRB screen. Amperage
should be below 10.0 amps. If amperage is below 10.0
amps, and specifications for the Fuel Pump Pressure,

FUEL SYSTEM 14 -9
RELAY TERMINALS RELAY CAVITIES
J958A-2
TERMINAL LEGEND
NUMBER IDENTIFICATION
30 COMMON FEED
85 COIL GROUND
86 COIL BATTERY
87 NORMALLY OPEN
87A NORMALLY CLOSED

Fig. 10 Type—1 Relay
RELAY CAVITIES

TERMINAL LEGEND

NUMBER | IDENTIFICATION
30 COMMON FEED
85 COIL GROUND
86 COIL BATTERY
87 NORMALLY OPEN
87A NORMALLY CLOSED

80add392

Fig. 11 Type—2 Relay
RELAY CAVITIES

TERMINAL LEGEND

NUMBER | IDENTIFICATION
COIL BATTERY

COIL GROUND
COMMON FEED
NORMALLY CLOSED
NORMALLY OPEN

80add390

gL =

Fig. 12 Type-3 Relay

Fuel Pump Capacity and Fuel Pressure Leak Down
tests were met, the fuel pump module is OK.
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(18) If amperage is more than 10.0 amps, replace
fuel pump module assembly. The electric fuel pump
is not serviced separately.

(19) Disconnect test leads from
immediately after testing.

FUEL GAUGE SENDING UNIT

The fuel gauge sending unit contains a variable
resistor (track). As the float moves up or down, elec-
trical resistance will change. Refer to Instrument
Panel and Gauges for Fuel Gauge testing. To test the
gauge sending unit only, it must be removed from
vehicle. The unit is part of the fuel pump module.
Refer to Fuel Pump Module Removal/lnstallation for
procedures. Measure the resistance across the send-
ing unit terminals. With float in up position, resis-
tance should be 20 ohms (+/- 5%). With float in down
position, resistance should be 270 ohms (+/- 5%).

FUEL INJECTOR TEST

To perform a complete test of the fuel injectors and
their circuitry, use the DRB scan tool and refer to the
appropriate Powertrain Diagnostics Procedures man-
ual. To test the injector only, refer to the following:

Disconnect the fuel injector wire harness connector
from the injector. The injector is equipped with 2
electrical terminals (pins). Place an ohmmeter across
the terminals. Resistance reading should be approxi-
mately 12 ohms *1.2 ohms at 20°C (68°F).

relay cavities

SERVICE PROCEDURES

FUEL SYSTEM PRESSURE RELEASE
PROCEDURE

Use following procedure if fuel rail is or is
not equipped with fuel pressure test port.

(1) Remove fuel fill cap.

(2) The fuel filler tube contains a spring-loaded
flap (door) located below fuel fill cap. The flap is used
as a secondary way of sealing fuel tank if fuel fill cap
has not been properly tightened. It is part of EVAP
monitor system when vehicle is equipped with a
Leak Detection Pump (LDP). The vehicle may be
equipped with flap installed into fuel filler tube
even though vehicle is not equipped with LDP
and EVAP monitor system. Place a nonmetallic
object into fuel fill tube and press on flap to relieve
any tank pressure.

(3) Remove Fuel Pump relay from Power Distribu-
tion Center (PDC). For location of relay, refer to label
on underside of PDC cover.

(4) Start and run engine until it stalls.

(5) Attempt restarting engine until
longer run.

(6) Turn ignition key to OFF position.

it will no

XJ

CAUTION: Steps 1, 2, 3 and 4 must be performed to
relieve high pressure fuel from within fuel rail. Do
not attempt to use following steps to relieve this
pressure as excessive fuel will be forced into a cyl-
inder chamber.

(7) Unplug connector from any fuel injector.

(8) Attach one end of a jumper wire with alligator
clips (18 gauge or smaller) to either injector terminal.

(9) Connect other end of jumper wire to positive
side of battery.

(10) Connect one end of a second jumper wire to
remaining injector terminal.

CAUTION: Powering an injector for more than a few
seconds will permanently damage the injector.

(11) Momentarily touch other end of jumper wire
to negative terminal of battery for no more than a
few seconds.

(12) Place a rag or towel below fuel line quick-con-
nect fitting at fuel rail.

(13) Disconnect quick-connect fitting at fuel rail.
Refer to Quick-Connect Fittings.

(14) Return fuel pump relay to PDC.

(15) One or more Diagnostic Trouble Codes (DTC's)
may have been stored in PCM memory due to fuel
pump relay removal. The DRB scan tool must be
used to erase a DTC.

FUEL TUBES/LINES/HOSES AND CLAMPS

OPERATION
Also refer to Quick-Connect Fittings.

WARNING: THE FUEL SYSTEM IS UNDER A CON-
STANT PRESSURE (EVEN WITH THE ENGINE OFF).
BEFORE SERVICING ANY FUEL SYSTEM HOSES,
FITTINGS OR LINES, THE FUEL SYSTEM PRES-
SURE MUST BE RELEASED. REFER TO THE FUEL
SYSTEM PRESSURE RELEASE PROCEDURE IN
THIS GROUP.

Inspect all hose connections such as clamps, cou-
plings and fittings to make sure they are secure and
leaks are not present. The component should be
replaced immediately if there is any evidence of deg-
radation that could result in failure.

Never attempt to repair a plastic fuel line/tube.
Replace as necessary.

Avoid contact of any fuel tubes/hoses with other
vehicle components that could cause abrasions or
scuffing. Be sure that the plastic fuel lines/tubes are
properly routed to prevent pinching and to avoid heat
sources.

The lines/tubes/hoses used on fuel injected vehicles
are of a special construction. This is due to the
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higher fuel pressures and the possibility of contami-
nated fuel in this system. If it is necessary to replace
these lines/tubes/hoses, only those marked EFM/EFI
may be used.

If equipped: The hose clamps used to secure rub-
ber hoses on fuel injected vehicles are of a special
rolled edge construction. This construction is used to
prevent the edge of the clamp from cutting into the
hose. Only these rolled edge type clamps may be
used in this system. All other types of clamps may
cut into the hoses and cause high-pressure fuel leaks.

Use new original equipment type hose clamps.
Tighten hose clamps to 3 N-m (25 in. Ibs.) torque.

QUICK-CONNECT FITTINGS

Also refer to Fuel Tubes/Lines/Hoses and Clamps.

Different types of quick-connect fittings are used to
attach various fuel system components, lines and
tubes. These are: a single-tab type, a two-tab type or
a plastic retainer ring type. Safety latch clips are
used on certain components/lines. Certain fittings
may require use of a special tool for disconnection.

DISCONNECTING

WARNING: THE FUEL SYSTEM IS UNDER A CON-
STANT PRESSURE (EVEN WITH ENGINE OFF).
BEFORE SERVICING ANY FUEL SYSTEM HOSE,
FITTING OR LINE, FUEL SYSTEM PRESSURE MUST
BE RELEASED. REFER TO FUEL SYSTEM PRES-
SURE RELEASE PROCEDURE.

CAUTION: The interior components (o-rings, spac-
ers) of some types of quick-connect fitting are not
serviced separately. If service parts are not avail-
able, do not attempt to repair a damaged fitting or
fuel line. If repair is necessary, replace complete
fuel line assembly.

(1) Perform fuel pressure release procedure. Refer
to Fuel Pressure Release Procedure in this group.

(2) Disconnect negative battery cable from battery.

(3) Clean fitting of any foreign material before dis-
assembly.

(4) Single-Tab Type Fitting: This type of fitting
is equipped with a single pull tab (Fig. 13). The tab
is removable. After tab is removed, quick-connect fit-
ting can be separated from fuel system component.

(@) Press release tab on side of fitting to release
pull tab (Fig. 14). If release tab is not pressed
prior to releasing pull tab, pull tab will be
damaged.

(b) While pressing release tab on side of fitting,

use screwdriver to pry up pull tab (Fig. 14).

(c) Raise pull tab until it separates from quick-

connect fitting (Fig. 15).

FUEL SYSTEM 14 - 11

(5) Two-Tab Type Fitting: This type of fitting is
equipped with tabs located on both sides of fitting
(Fig. 16). The tabs are supplied for disconnecting
quick-connect fitting from component being serviced.

QUICK-CONNECT
FITTING

PULL TAB

PRESS HERE
INSERTED TO REMOVE
TUBE END PULLTAB 19414-24
Fig. 13 Single-Tab Type Fitting
PULL SCREWDRIVER

TAB

QUICK-CONNECT
FITTING

19414-25

Fig. 14 Disconnecting Single-Tab Type Fitting

(@) To disconnect quick-connect fitting, squeeze
plastic retainer tabs (Fig. 16) against sides of
quick-connect fitting with your fingers. Tool use is
not required for removal and may damage plastic
retainer.

(b) Pull fitting from fuel
being serviced.

(c) The plastic retainer will remain on compo-
nent being serviced after fitting is disconnected.
The o-rings and spacer will remain in quick-con-
nect fitting connector body.

(6) Plastic Retainer Ring Type Fitting: This
type of fitting can be identified by the use of a full-
round plastic retainer ring (Fig. 17) usually black in
color.

(a) To release fuel system component from quick-
connect fitting, firmly push fitting towards compo-

system component
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FUEL TUBE OR PULL QUICK-CONNECT FUEL TUBE REMOVAL
FUEL SYSTEM TAB FITTING QUICK CONNECT
COMPONENT _ FITTING
) PUSH -
PUSH ' {
PUSH — '
_|-
INSTALLATION
FUEL
TUBE
STOP 19414-26 l
. , | PUSH — e L pUSH é
Fig. 15 Removing Pull Tab !
PLASTIC
RETAINER 19314-100

QUICK-CONNECT
TAB(S) FITTING

80a35405

Fig. 16 Typical Two-Tab Type Quick-Connect Fitting

nent being serviced while firmly pushing plastic

retainer ring into fitting (Fig. 17). With plastic ring

depressed, pull fitting from component. The plas-
tic retainer ring must be pressed squarely
into fitting body. If this retainer is cocked
during removal, it may be difficult to discon-
nect fitting. Use an open-end wrench on
shoulder of plastic retainer ring to aid in dis-
connection.

(b) After disconnection, plastic retainer ring will
remain with quick-connect fitting connector body.

(c) Inspect fitting connector body, plastic retainer
ring and fuel system component for damage.

Replace as necessary.

(7) Latch Clips: Depending on vehicle model and
engine, 2 different types of safety latch clips are used
(Fig. 18) or (Fig. 19). Type-1 is tethered to fuel line
and type-2 is not. A special tool will be necessary to
disconnect fuel line after latch clip is removed. The
latch clip may be used on certain fuel line/fuel rail
connection, or to join fuel lines together.

Fig. 17 Plastic Retainer Ring Type Fitting
TETHER STRAP

SCREWDRIVER

(&___
R
\ FUEL RAIL

Fig. 18 Latch Clip—Type 1

(&) Type 1. Pry up on latch clip with a screw-
driver (Fig. 18).

(b) Type 2: Separate and unlatch 2 small arms
on end of clip (Fig. 19) and swing away from fuel
line.

(c) Slide latch clip toward fuel rail while lifting
with screwdriver.

(d) Insert special fuel line removal tool (Snap-On
number FIH 9055-1 or equivalent) into fuel line
(Fig. 20). Use tool to release locking fingers in end
of line.

(e) With special tool still inserted, pull fuel line
from fuel rail.

LATCH CLIP

80a92a66
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LATCH
CLIP

SEPARATE

80b898e5

SPECIAL FUEL
LINE TOOL

FUEL LINE

EL RAIL 195146

Fig. 20 Fuel Line Disconnection Using Special Tool

(f) After disconnection, locking fingers will
remain within quick-connect fitting at end of fuel
line.

(8) Disconnect quick-connect fitting from fuel sys-
tem component being serviced.

CONNECTING

(1) Inspect quick-connect fitting body and fuel sys-
tem component for damage. Replace as necessary.

(2) Prior to connecting quick-connect fitting to
component being serviced, check condition of fitting
and component. Clean parts with a lint-free cloth.
Lubricate with clean engine oil.

(3) Insert quick-connect fitting into fuel tube or
fuel system component until built-on stop on fuel
tube or component rests against back of fitting.

(4) Continue pushing until a click is felt.

(5) Single-tab type fitting: Push new tab down
until it locks into place in quick-connect fitting.

(6) Verify a locked condition by firmly pulling on
fuel tube and fitting (15-30 Ibs.).

(7) Latch Clip Equipped: Install latch clip (snaps
into position). If latch clip will not fit, this indi-
cates fuel line is not properly installed to fuel
rail (or other fuel line). Recheck fuel line con-
nection.

(8) Connect negative cable to battery.

(9) Start engine and check for leaks.

REMOVAL AND INSTALLATION
FUEL FILTER/FUEL PRESSURE REGULATOR

The combination Fuel Filter/Fuel Pressure Regula-
tor is located on the fuel pump module. The fuel
pump module is located on top of fuel tank.

The filter/regulator may be removed without
removing fuel pump module although fuel tank must
be removed.

REMOVAL

(1) Remove fuel tank. Refer to Fuel Tank Removal/
Installation.

(2) Clean area around filter/regulator.

(3) Disconnect fuel line at filter/regulator. Refer to
Quick-Connect Fittings in this group for procedures.

(4) Remove retainer clamp from top of filter/regu-
lator (Fig. 21). Clamp snaps to tabs on pump module.
Discard old clamp.

(5) Pry filter/regulator from top of pump module
with 2 screwdrivers. Unit is snapped into module.

(6) Discard gasket below filter/regulator (Fig. 22).

(7) Before discarding filter/regulator assembly,
inspect assembly to verify that o-rings (Fig. 23) are
intact. If the smallest of the two o-rings can not be
found on bottom of filter/regulator, it may be neces-
sary to remove it from the fuel inlet passage in fuel
pump module.

INSTALLATION

(1) Clean recessed area in pump module where fil-
ter/regulator is to be installed.

(2) Obtain new filter/regulator (two new o-rings
should already be installed) .

(3) Apply a small amount of clean engine oil to
o-rings. Do not install o-rings separately into
fuel pump module. They will be damaged when
installing filter/regulator.

(4) Install new gasket to top of fuel pump module.

(5) Press new filter/regulator into top of pump
module until it snaps into position (a positive click
must be heard or felt).
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RETAINER FUEL FILTER/FUEL

PRESSURE

80a58b62

Fig. 21 Fuel Filter/Fuel Pressure Regulator

GASKET
TOP OF

MODULE

80a58b63

Fig. 22 Fuel Filter/Fuel Pressure Regulator Gasket

(6) The arrow (Fig. 21) molded into top of fuel
pump module should be pointed towards front of
vehicle (12 o'clock position).

(7) Rotate filter/regulator until fuel supply tube
(fitting) is pointed towards front of vehicle (12 o'clock
position).

(8) Install new retainer clamp (clamp snaps over
top of filter/regulator and locks to flanges on pump
module).

(9) Connect fuel line at filter/regulator. Refer to
Quick-Connect Fittings in this group for procedures.

(10) Install fuel tank. Refer to Fuel Tank Removal/
Installation.

FUEL FILTER/FUEL
PRESSURE
REGULATOR

-€TO FUEL
INJECTORS

FUEL SUPPLY
TUBE
FUEL
RETURN
TO TANK
O-RINGS

FUEL INLET FROM PUMP

80adabd3

Fig. 23 Fuel Filter/Fuel Pressure Regulator O-Rings
FUEL PUMP MODULE

Fuel tank removal will be necessary for fuel pump
module removal.

REMOVAL

WARNING: THE FUEL SYSTEM IS UNDER A CON-
STANT PRESSURE EVEN WITH ENGINE OFF
BEFORE SERVICING THE FUEL PUMP MODULE,
FUEL SYSTEM PRESSURE MUST BE RELEASED.

(1) Drain fuel tank and remove tank. Refer to the
Fuel Tank Removal/Installation section of this group.

(2) Thoroughly wash and clean area around pump
module to prevent contaminants from entering tank.

(3) Disconnect fuel line at filter/regulator. Refer to
Quick-Connect Fittings in this group for procedures.

(4) The plastic fuel pump module locknut is
threaded onto fuel tank (Fig. 24). Install Special Tool
6856 to fuel pump module locknut and remove lock-
nut (Fig. 25). The fuel pump module will spring up
when locknut is removed.

(5) Remove module from fuel tank.

INSTALLATION

CAUTION: Whenever fuel pump module is serviced,
module gasket must be replaced.

(1) Thoroughly clean locknut threads and mating
fuel tank threads. Use a soap/water solution. Do not
use carburetor cleaner to clean threads.

(2) Using a new gasket, position gasket and fuel
pump module into opening in fuel tank.

(3) Apply clean water to gasket and
threads.

locknut
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FUEL PRESSURE
REGULATOR

Fig. 24 Top View of Fuel Tank and Fuel Pump
Module

LOCKNUT

8020cd9e

Fig. 25 Locknut Removal/lnstallation—Typical

(4) Position locknut over top of fuel pump module.

(5) Rotate module until molded arrow (Fig. 24) is
pointed toward front of vehicle (12 o'clock position).
This step must be done to prevent float/float rod
assembly from contacting sides of fuel tank.

(6) Install Special Tool 6856 to locknut.

(7) Tighten locknut to 74 N-m (55 ft. Ibs.) torque.

(8) Rotate fuel filter/fuel pressure regulator until
its fitting is pointed toward front of vehicle (12
o’clock position).

(9) Connect fuel line at filter/regulator. Refer to
Quick-Connect Fittings in this group for procedures.

(10) Install fuel tank. Refer to Fuel Tank Installa-
tion in this section.

FUEL PUMP INLET FILTER

The fuel pump inlet filter (strainer) is located on
the bottom of fuel pump module (Fig. 26). The fuel
pump module is located on top of fuel tank.

FUEL PUMP
MODULE

FUEL PUMP
INLET FILTER

80adabd4

Fig. 26 Fuel Pump Inlet Filter

REMOVAL

(1) Remove fuel tank. Refer to Fuel Tank Removal/
Installation.

(2) Remove fuel pump module. Refer to Fuel Pump
Module Removal/lnstallation.

(3) Remove filter by prying from bottom of module
with 2 screwdrivers. Filter is snapped to module.

(4) Clean bottom of pump module.

INSTALLATION

(1) Snap new filter to bottom of module.

(2) Install fuel pump module. Refer to Fuel Pump
Module Removal/lnstallation.

(3) Install fuel tank. Refer to Fuel Tank Removal/
Installation.

FUEL GAUGE SENDING UNIT

The fuel gauge sending unit (fuel level sensor) and
float assembly is located on the side of fuel pump
module (Fig. 27). The fuel pump module is located
within the fuel tank.

REMOVAL

(1) Remove fuel tank. Refer to Fuel Tank Removal/
Installation.

(2) Remove fuel pump module. Refer to Fuel Pump
Module Removal/lnstallation.

(3) Remove electrical wire connector at sending
unit terminals.

(4) Press on release tab (Fig. 28) to remove send-
ing unit from pump module.
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FUEL GAUGE
FLOAT

PIGTAIL
WIRING
HARNESS

AN
ELECTRIC PICK-UP
FUEL PUMP N\ FILTER

FUEL FILTER/FUEL
PRESSURE
REGULATOR

FUEL GAUGE
SENDING UNIT
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Fig. 27 Fuel Gauge Sending Unit Location

FUEL
GAUGE
SENDING
UNIT

7 R“;ASE \

FUEL PUMP
MODULE TAB \

80a58b60

Fig. 28 Fuel Gauge Sending Unit Release Tab

INSTALLATION

(1) Position sending unit to pump module and
snap into place.

(2) Connect electrical connector to terminals.

(3) Install fuel pump module. Refer to Fuel Pump
Module Removal/Installation.

(4) Install fuel tank. Refer to Fuel Tank Removal/
Installation.

FUEL INJECTOR RAIL—2.5L ENGINE
REMOVAL

WARNING: THE FUEL SYSTEM IS UNDER CON-
STANT FUEL PRESSURE EVEN WITH ENGINE OFF.
THIS PRESSURE MUST BE RELEASED BEFORE
SERVICING FUEL RAIL.

(1) Remove fuel tank filler tube cap.

(2) Perform Fuel System Pressure Release Proce-
dure as described in this Group.

(3) Disconnect negative battery cable from battery.

(4) Remove air tube at top of throttle body. Note:
Some engine/vehicles may require removal of air
cleaner ducts at throttle body.

(5) Remove injector harness electrical connectors
at each injector. Each injector connector should have
a numerical tag attached identifying its correspond-
ing cylinder (Fig. 29). If not, identify each connector
before removal.

NUMBERED
FUEL FUEL TAG
DAMPER INJECTOR FUEL
\ RAIL
CABLE —
BRACKET —
TEST\
PORT
/Y
FUEL RAIL&—
MOUNTING
BOLTS/NUTS 80b6£034

Fig. 29 Fuel Rail Mounting—2.5L Engine

(6) Disconnect fuel supply line latch clip and fuel
line at fuel rail. Refer to Quick-Connect Fittings in
this group for procedures.

(7) Disconnect throttle cable at throttle body. Refer
to Throttle Cable Removal/Installation in this group
for procedures.

(8) Disconnect speed control cable at throttle body
(if equipped). Refer to Speed Control Cable in Group
8H, Speed Control System for procedures.

(9) Disconnect automatic transmission cable at
throttle body (if equipped).

(10) Remove cable routing bracket (Fig. 29) at
intake manifold.

(11) Remove nut securing crankshaft position sen-
sor pigtail harness to fuel rail mounting stud.
Remove clamp and harness from fuel rail mounting
stud.

(12) Clean dirt/debris from each fuel injector at
intake manifold.

(13) Remove fuel rail mounting nuts/bolts (Fig.
29).

(14) Remove fuel rail by gently rocking until all
the fuel injectors are out of intake manifold.
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INSTALLATION

(1) Clean each injector bore at intake manifold.

(2) Apply a small amount of clean engine oil to
each injector o-ring. This will aid in installation.

(3) Position tips of all fuel injectors into the corre-
sponding injector bore in intake manifold. Seat injec-
tors into manifold.

(4) Install and tighten fuel rail mounting bolts to
11 =3 N'm (100 =25 in. Ibs.) torque.

(5) Position crankshaft position sensor pigtail wire
harness clamp and wire harness to fuel rail mount-
ing stud. Install nut securing harness to fuel rail
mounting stud.

(6) Connect tagged injector harness connectors to
appropriate injector.

(7) Connect fuel line and fuel line latch clip to fuel
rail. Refer Quick-Connect Fittings in this group for
procedures.

(8) Install protective cap to pressure test port fit-
ting (if equipped).

(9) Install cable routing bracket to intake mani-
fold.

(10) Connect throttle cable at throttle body.

(11) Connect speed control cable at throttle body (if
equipped).

(12) Connect automatic transmission cable at
throttle body (if equipped).

(13) Install air tube (or duct) at top of throttle
body.

(14) Install fuel tank cap.

(15) Connect negative battery cable to battery.

(16) Start engine and check for fuel leaks.

FUEL INJECTOR RAIL—4.0L ENGINE
REMOVAL

WARNING: THE FUEL SYSTEM IS UNDER CON-
STANT FUEL PRESSURE EVEN WITH ENGINE OFF.
THIS PRESSURE MUST BE RELEASED BEFORE
SERVICING FUEL RAIL.

(1) Remove fuel tank filler tube cap.

(2) Perform Fuel System Pressure Release Proce-
dure as described in this Group.

(3) Disconnect negative battery cable from battery.

(4) Remove air tube at top of throttle body. Note:
Some engine/vehicles may require removal of air
cleaner ducts at throttle body.

(5) Remove injector harness electrical connectors
at each injector. Each injector connector should have
a numerical tag attached identifying its correspond-
ing cylinder (Fig. 30). If not, identify each connector
before removal.

FUEL SYSTEM 14 - 17
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Fig. 30 Fuel Rail Mounting—4.0L Engine

(6) Disconnect fuel supply line latch clip and fuel
line at fuel rail. Refer to Quick-Connect Fittings in
this group for procedures.

(7) Disconnect throttle cable at throttle body. Refer
to Throttle Cable Removal/Installation in this group
for procedures.

(8) Disconnect speed control cable at throttle body
(if equipped). Refer to Speed Control Cable in Group
8H, Speed Control System for procedures.

(9) Disconnect automatic transmission cable at
throttle body (if equipped).

(10) Remove cable routing bracket (Fig. 30) at
intake manifold.

(11) Remove nut securing crankshaft position sen-
sor pigtail harness to fuel rail mounting stud.
Remove clamp and harness from fuel rail mounting
stud.

(12) Clean dirt/debris from each fuel injector at
intake manifold.

(13) Remove fuel rail mounting nuts/bolts (Fig.
30).

(14) Remove fuel rail by gently rocking until all
the fuel injectors are out of intake manifold.

INSTALLATION

(1) Clean each injector bore at intake manifold.

(2) Apply a small amount of clean engine oil to
each injector o-ring. This will aid in installation.

(3) Position tips of all fuel injectors into the corre-
sponding injector bore in intake manifold. Seat injec-
tors into manifold.

(4) Install and tighten fuel rail mounting bolts to
11 =3 N-m (100 =25 in. Ibs.) torque.

(5) Position crankshaft position sensor pigtail wire
harness clamp and wire harness to fuel rail mount-
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ing stud. Install nut securing harness to fuel rail
mounting stud.

(6) Connect tagged injector harness connectors to
appropriate injector.

(7) Connect fuel line and fuel line latch clip to fuel
rail. Refer Quick-Connect Fittings in this group for
procedures.

(8) Install protective cap to pressure test port fit-
ting (if equipped).

(9) Install cable routing bracket to intake mani-
fold.

(10) Connect throttle cable at throttle body.

(11) Connect speed control cable at throttle body (if
equipped).

(12) Connect automatic transmission cable at
throttle body (if equipped).

(13) Install air tube (or duct) at top of throttle
body.

(14) Install fuel tank cap.

(15) Connect negative battery cable to battery.

(16) Start engine and check for fuel leaks.

FUEL INJECTORS

REMOVAL

(1) Remove fuel rail. Refer to Fuel Injector Rail
Removal in this section.

(2) Remove clip(s) that retain fuel injector(s) to
fuel rail (Fig. 31) or (Fig. 32).

INJECTOR 19214-24

Fig. 31 Injector Mounting

INSTALLATION

(1) Install fuel injector(s) into fuel rail assembly
and install retaining clip(s).

(2) If same injector(s) is being reinstalled, install
new o-ring(s).

(3) Apply a small amount of clean engine oil to
each injector o-ring. This will aid in installation.

(4) Install fuel rail. Refer to Fuel Rail Installation
in this section.

(5) Start engine and check for fuel leaks.

XJ

PLIERS \

FUEL
INJECTOR

FUEL
RAIL

J9414-156

Fig. 32 Injector Retaining Clips—Typical Injector
FUEL TANK

WARNING: THE FUEL SYSTEM IS UNDER CON-
STANT FUEL PRESSURE EVEN WITH THE ENGINE
OFF. THIS PRESSURE MUST BE RELEASED
BEFORE SERVICING FUEL TANK.

Two different procedures may be used to drain fuel
tank (lowering tank or using DRB scan tool).

The quickest draining procedure involves lowering
the fuel tank.

As an alternative procedure, the electric fuel pump
may be activated allowing tank to be drained at fuel
rail connection. Refer to DRB scan tool for fuel pump
activation procedures. Before disconnecting fuel line
at fuel rail, release fuel pressure. Refer to the Fuel
System Pressure Release Procedure in this group for
procedures. Attach end of special test hose tool num-
ber 6541, 6539, 6631 or 6923 at fuel rail disconnec-
tion (tool number will depend on model and/or engine
application). Position opposite end of this hose tool to
an approved gasoline draining station. Activate fuel
pump and drain tank until empty.

If electric fuel pump is not operating, tank must be
lowered for fuel draining. Refer to following proce-
dures.

REMOVAL
(1) Disconnect negative battery cable at battery.
(2) Release fuel system pressure. Refer to the Fuel
System Pressure Release Procedure in this group.
(3) Raise and support vehicle.
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(4) If Equipped: Remove fuel tank skid plate. Refer FUEL PUMP LEFT-REAR
to Group 23, Body for procedures. MODULE CONNECTOR SHOCK ABSORBER
(5) Remove 4 fuel hose shield mounting bolts and — y
remove fuel hose shield (Fig. 33) from body.
FUEL HOSE
SHIELD _
i = O
— 2D
/ N

/!
MOUNTING
BOLTS (4)

80aac285

Fig. 33 Fuel Hose Shield

(6) Remove fuel tank fill hose and vent hose
clamps at fuel tank filler tube (Fig. 34). Remove both
hoses at fuel filler tube (Fig. 34).

FUEL FILL
W_' HOSE

CLAMPS

FUEL VENT ~
HOSEI }

. " g0aacems

Fig. 34 Fuel Fill and Vent Hoses

(7) Remove exhaust tailpipe heat shield mounting
bolts and remove shield.

CAUTION: To protect fuel tank from exhaust heat,
this shield must reinstalled after tank installation.

(8) Place a hydraulic jack to bottom of fuel tank.

>

CONNECTION

FRONT OF
MW FUEL TANK
80aac287

Fig. 35 Fuel Tank Connections at Front of Fuel Tank

FUEL SUPPLY
LINE
CONNECTION

80aac28b

Fig. 36 Fuel Tank Mounting Straps/Nuts

WARNING: PLACE A SHOP TOWEL AROUND FUEL
LINES TO CATCH ANY EXCESS FUEL.

(9) Disconnect fuel supply line from fuel extension
line near front of fuel tank (Fig. 35). Refer to Fuel
Tubes/Lines/Hoses and Clamps in this group. Also
refer to Quick-Connect Fittings for procedures.

(10) Disconnect EVAP canister vent line near front
of tank (Fig. 35).

(11) Disconnect fuel pump module electrical con-
nector (pigtail harness) near front of tank (Fig. 35).
Harness connector is clipped to body.

(12) Remove two fuel tank strap nuts (Fig. 36).
Position both tank support straps away from tank.

(13) Carefully lower right side of tank while feed-
ing both fuel hoses through access hole in body. Fuel
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Fig. 37 Fuel Fill/Vent Hose Index Marks

Tank Full And Not Drained Using DRB Scan
Tool: To prevent fuel loss through hoses, keep left
side of tank higher than right side while lowering.
Do not allow hose openings to drop lower than top of
tank.

(14) Continue lowering tank until clear of vehicle.
Place tank on floor with left side (hose side) higher
than right side.

(15) Drain tank by removing fuel fill hose at tank.
Fuel fill hose is largest of 2 hoses (Fig. 37). Insert the
drain hose (from an approved gasoline draining sta-
tion) into hose opening. Drain tank until empty.

(16) If fuel pump module removal is necessary,
refer to Fuel Pump Module Removal/lnstallation in
this group for procedures.

INSTALLATION

(1) If fuel pump module is being installed, refer to
Fuel Pump Module Removal/lnstallation in this
group for procedures.

(2) Install fuel fill/lvent hoses to tank fittings. To
prevent hose from kinking, rotate each hose until
index mark on hose is aligned to index tang on fuel
tank (Fig. 37).

(3) Install hose clamps to hoses. Position clamps
between index marks on each hose (Fig. 37).

(4) Position fuel tank to hydraulic jack.

(5) Raise tank into position while guiding fuel fill
and vent hoses into and through access hole in body.

(6) Continue raising tank until positioned to body.

(7) Attach two fuel tank mounting straps and
mounting nuts. Tighten nuts to 10 N-m (90 in. Ibs.)
torque. Do not over tighten nuts.

(8) Install both fuel hoses to fuel fill tube. Tighten
both retaining clamps.

XJ

(9) Position fuel hose shield to body. Install and
tighten 4 mounting bolts.

(10) Connect fuel pump module pigtail harness
electrical connector near front of tank.

(11) Connect fuel pump module supply line near
front of tank. Refer to Quick-Connect Fittings for
procedures.

(12) Connect EVAP hose near front of tank.

(13) Install exhaust tailpipe heat shield.

(14) Install fuel tank skid plate (if equipped).

(15) Lower vehicle and connect battery cable to
battery.

FUEL TANK FILLER TUBE CAP

If replacement of the fuel tank filler tube cap is
necessary, it must be replaced with an identical cap
to be sure of correct system operation.

CAUTION: Remove the fuel tank filler tube cap to
relieve fuel tank pressure. The cap must be
removed prior to disconnecting any fuel system
component or before draining the fuel tank.

ACCELERATOR PEDAL

The accelerator pedal is connected to the throttle
body linkage by the throttle cable. The cable is pro-
tected by a plastic sheathing and is connected to the
throttle body linkage by a ball socket. It is connected
to the upper part of the accelerator pedal arm by a
plastic retainer (clip) (Fig. 38). This retainer (clip)
snaps into the top of the accelerator pedal arm.
Retainer tabs (built into the cable sheathing) (Fig.
38) fasten the cable to the dash panel.

Dual throttle return springs (attached to the throt-
tle shaft) are used to close the throttle.

CAUTION: Never attempt to remove or alter these
springs.

CAUTION: Be careful not to damage or kink the
cable core wire (within the cable sheathing) while
servicing the accelerator pedal or throttle cable.

REMOVAL

(1) From inside the vehicle, hold up accelerator
pedal. Remove plastic cable retainer (clip) and throt-
tle cable core wire from upper end of accelerator
pedal arm (Fig. 38). Plastic cable retainer (clip) snaps
into pedal arm.

(2) Remove accelerator pedal mounting bracket
nuts. Remove accelerator pedal assembly.
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MOUNTING
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Fig. 38 Accelerator Pedal Mounting—Typical

INSTALLATION

(1) Place accelerator pedal assembly over studs
protruding from floor pan. Tighten mounting nuts to
5 N-m (36 in. Ibs.) torque.

(2) Slide throttle cable into opening in top of pedal
arm. Push plastic cable retainer (clip) into accelera-
tor pedal arm opening until it snaps into place.

(3) Before starting engine, operate accelerator
pedal to check for any binding.

THROTTLE CABLE

REMOVAL

(1) From inside vehicle, hold up accelerator pedal.
Remove plastic cable retainer (clip) and throttle cable
core wire from upper end of accelerator pedal arm
(Fig. 38). Plastic cable retainer (clip) snaps into pedal
arm.

(2) Remove cable core wire at pedal arm.

(3) From inside vehicle, pinch both sides of cable
housing retainer tabs (Fig. 38) at dash panel.
Remove cable housing from dash panel and pull into
engine compartment.

(4) Remove cable from cable guide on engine cylin-
der head (valve) cover (Fig. 39).

(5) Remove throttle cable ball end socket at throt-
tle body linkage (snaps off) (Fig. 40).

(6) Remove throttle cable from throttle body
mounting bracket by compressing squeeze tabs (Fig.
39) and pushing cable through hole in bracket.

(7) Remove throttle cable from vehicle.

ACCELERATOR 22704
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CABLE
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THROTTLE CABLE
Fig. 40 Throttle (Accelerator) Cable at Throttle
Body—Typical

8052432

INSTALLATION

(1) Slide throttle cable through hole in throttle
body bracket until retainer tabs lock into bracket.

(2) Connect cable ball end to throttle body linkage
ball (snaps on).

(8) Snap cable into cable guide on engine cylinder
head (valve) cover.

(4) Push other end of cable through opening in
dash panel until retaining tabs lock into panel.

(5) From inside drivers compartment, slide throttle
cable core wire into opening in top of accelerator
pedal arm. Push cable retainer (clip) into pedal arm
opening until it snaps in place.

(6) Before starting engine,
pedal to check for any binding.

operate accelerator
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SPECIFICATIONS
FUEL TANK CAPACITY

Models Liters U.S. Gallons

All 76 20

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

FUEL SYSTEM PRESSURE
339 kPa = 34 kPa (49.2 psi = 5 psi).

TORQUE CHART

DESCRIPTION TORQUE
Accelerator Pedal Bracket Mounting Nuts ... 5 N-m

(36 in. Ibs.)
Fuel Hose Clamps . ........... 3 N'm (25 in. Ibs.)
Fuel Rail Mounting Bolts. . . .. 11 N-m (100 in. Ibs.)
Fuel Tank Mounting Strap Nuts ......... 10 N'm
(90 in. Ibs.)
Fuel Pump Module Locknut . ... 74 N-m (55 ft. Ibs.)
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DESCRIPTION AND OPERATION

POWERTRAIN CONTROL MODULE (PCM)

The Powertrain Control Module (PCM) (Fig. 1)
operates the fuel system. The PCM was formerly
referred to as the SBEC or engine controller. The
PCM is a pre-programmed, triple microprocessor dig-
ital computer. It regulates ignition timing, air-fuel
ratio, emission control devices, charging system, cer-
tain transmission features, speed control, air condi-
tioning compressor clutch engagement and idle
speed. The PCM can adapt its programming to meet
changing operating conditions.
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Fig. 1 PCM Location

The PCM receives input signals from various
switches and sensors. Based on these inputs, the
PCM regulates various engine and vehicle operations
through different system components. These compo-
nents are referred to as Powertrain Control Module
(PCM) Outputs. The sensors and switches that pro-
vide inputs to the PCM are considered Powertrain
Control Module (PCM) Inputs.

The PCM adjusts ignition timing based upon
inputs it receives from sensors that react to: engine
rpm, manifold absolute pressure, engine coolant tem-
perature, throttle position, transmission gear selec-
tion (automatic transmission), vehicle speed, power
steering pump pressure (2.5L engine only), and the
brake switch.

The PCM adjusts idle speed based on inputs it
receives from sensors that react to: throttle position,
vehicle speed, transmission gear selection, engine

coolant temperature and from inputs it receives from
the air conditioning clutch switch and brake switch.

Based on inputs that it receives, the PCM adjusts
ignition coil dwell. The PCM also adjusts the gener-
ator charge rate through control of the generator
field and provides speed control operation.

NOTE: PCM Inputs:

A/C request (if equipped with factory A/C)
A/C select (if equipped with factory A/C)
Auto shutdown (ASD) sense
Battery temperature
Battery voltage
Brake switch
CCD bus (+) circuits
CCD bus (-) circuits
Camshaft position sensor signal
Crankshaft position sensor
Data link connection for DRB scan tool
Engine coolant temperature sensor
o Extended idle switch (4.0L engine with police
package)
o Fuel level
e Generator (battery voltage) output
e Ignition circuit sense (ignition switch in on/off/
crank/run position)
e Intake manifold air temperature sensor
e Leak detection pump (switch) sense (if equipped)
e Manifold absolute pressure (MAP) sensor
e Oil pressure
e Oxygen sensors
L]
o
[ ]
|

Park/neutral switch (auto. trans. only)
Power ground
Power steering pressure switch (2.5L engine
only)
e Sensor return
e Signal ground
e Speed control multiplexed single wire input
e Throttle position sensor
e Vehicle speed sensor

NOTE: PCM Outputs:

e A/C clutch relay

e Auto shutdown (ASD) relay

e CCD bus (+/-) circuits for: speedometer, voltme-
ter, fuel gauge, oil pressure gauge/lamp, engine temp.
gauge and speed control warn. lamp

e Data link connection for DRB scan tool
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EGR valve control solenoid (if equipped)
EVAP canister purge solenoid
Five volt sensor supply (primary)
Five volt sensor supply (secondary)
Fuel injectors
Fuel pump relay
Generator field driver (-)
Generator field driver (+)
Idle air control (IAC) motor
Ignition coil
Leak detection pump (if equipped)
¢ Malfunction indicator lamp (Check engine lamp).
Driven through CCD circuits.
e Radiator cooling fan relay
e Speed control vacuum solenoid
e Speed control vent solenoid
e Tachometer (if equipped). Driven through CCD
circuits.
e Transmission convertor clutch circuit

MODES OF OPERATION

As input signals to the powertrain control module
(PCM) change, the PCM adjusts its response to the
output devices. For example, the PCM must calculate
different injector pulse width and ignition timing for
idle than it does for wide open throttle (WOT).

The PCM will operate in two different modes:
Open Loop and Closed Loop.

During Open Loop modes, the powertrain control
module (PCM) receives input signals and responds
only according to preset PCM programming. Input
from the oxygen (O2S) sensors is not monitored dur-
ing Open Loop modes.

During Closed Loop modes, the PCM will monitor
the oxygen (O2S) sensors input. This input indicates
to the PCM whether or not the calculated injector
pulse width results in the ideal air-fuel ratio. This
ratio is 14.7 parts air-to-1 part fuel. By monitoring
the exhaust oxygen content through the O2S sensor,
the PCM can fine tune the injector pulse width. This
is done to achieve optimum fuel economy combined
with low emission engine performance.

The fuel injection system has the following modes
of operation:

e Ignition switch ON
Engine start-up (crank)

Engine warm-up

Idle

Cruise

Acceleration

Deceleration

Wide open throttle (WOT)
Ignition switch OFF

The ignition switch On, engine start-up (crank),
engine warm-up, acceleration, deceleration and wide
open throttle modes are Open Loop modes. The idle
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and cruise modes, (with the engine at operating tem-
perature) are Closed Loop modes.

IGNITION SWITCH (KEY-ON) MODE

This is an Open Loop mode. When the fuel system
is activated by the ignition switch, the following
actions occur:

e The powertrain control module (PCM) pre-posi-
tions the idle air control (IAC) motor.

e The PCM determines atmospheric air pressure
from the MAP sensor input to determine basic fuel
strategy.

e The PCM monitors the engine coolant tempera-
ture sensor input. The PCM modifies fuel strategy
based on this input.

e Intake manifold air temperature sensor input is
monitored.

e Throttle position sensor (TPS) is monitored.

e The auto shutdown (ASD) relay is energized by
the PCM for approximately three seconds.

e The fuel pump is energized through the fuel
pump relay by the PCM. The fuel pump will operate
for approximately three seconds unless the engine is
operating or the starter motor is engaged.

e The O2S sensor heater element is energized via
the ASD relay. The O2S sensor input is not used by
the PCM to calibrate air-fuel ratio during this mode
of operation.

ENGINE START-UP MODE

This is an Open Loop mode. The following actions
occur when the starter motor is engaged.

The powertrain control module (PCM) receives
inputs from:

e Battery voltage
Engine coolant temperature sensor
Crankshaft position sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal

The PCM monitors the crankshaft position sensor.
If the PCM does not receive a crankshaft position
sensor signal within 3 seconds of cranking the
engine, it will shut down the fuel injection system.

The fuel pump is activated by the PCM through
the fuel pump relay.

\Voltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
turning the ground circuit to each individual injector
on and off.

The PCM determines the proper ignition timing
according to input received from the crankshaft posi-
tion sensor.
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ENGINE WARM-UP MODE

This is an Open Loop mode. During engine warm-
up, the powertrain control module (PCM) receives
inputs from:

e Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

Camshaft position sensor signal (in the distributor)
Park/neutral switch (gear indicator signal—auto.
trans. only)

e Air conditioning select signal (if equipped)

e Air conditioning request signal (if equipped)

Based on these inputs the following occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
turning the ground circuit to each individual injector
on and off.

e The PCM adjusts engine idle speed through the
idle air control (IAC) motor and adjusts ignition tim-
ing.

e The PCM operates the A/C compressor clutch
through the A/C compressor clutch relay. This is done
if A/C has been selected by the vehicle operator and
specified pressures are met at the high and low—pres-
sure A/C switches. Refer to Group 24, Heating and
Air Conditioning for additional information.

e When engine has reached operating tempera-
ture, the PCM will begin monitoring O2S sensor
input. The system will then leave the warm-up mode
and go into closed loop operation.

IDLE MODE

When the engine is at operating temperature, this
is a Closed Loop mode. At idle speed, the powertrain
control module (PCM) receives inputs from:

e Air conditioning select signal (if equipped)
Air conditioning request signal (if equipped)
Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor

e Extended idle switch (4.0L engine with police
package only)

e Intake manifold air temperature sensor

e Manifold absolute pressure (MAP) sensor

e Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

e Battery voltage

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Oxygen sensors
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e Power steering pressure switch (2.5L engine
only)

Based on these inputs, the following occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
injection sequence and injector pulse width by turn-
ing the ground circuit to each individual injector on
and off.

e The PCM monitors the O2S sensor input and
adjusts air-fuel ratio by varying injector pulse width.
It also adjusts engine idle speed through the idle air
control (IAC) motor.

e The PCM adjusts ignition timing by increasing
and decreasing spark advance.

e The PCM operates the A/C compressor clutch
through the A/C compressor clutch relay. This is done
if A/C has been selected by the vehicle operator and
specified pressures are met at the high and low—pres-
sure A/C switches. Refer to Group 24, Heating and
Air Conditioning for additional information.

The optional Extended Idle Switch is used to raise
and hold the engine idle speed to approximately 1000
rpm. This is when the shifter is in either the Park or
Neutral position and throttle pedal is not used. A
rocker-type switch (extended idle switch) is mounted
to the instrument panel. This switch will supply a
ground circuit (input) to the powertrain control mod-
ule (PCM). The switch is available only with 4.0L
engine when supplied with optional police
package.

On 2.5L 4-cylinder engines, a power steering pres-
sure switch is used to supply an input to the PCM
when steering pump pressure is high. This will raise
engine speed. Refer to Power Steering Pressure
Switch in this group for additional information. The
4.0L 6-cylinder engine does not use this switch.

CRUISE MODE

When the engine is at operating temperature, this
is a Closed Loop mode. At cruising speed, the power-
train control module (PCM) receives inputs from:

e Air conditioning select signal (if equipped)
Air conditioning request signal (if equipped)
Battery voltage
Engine coolant temperature sensor
Crankshaft position sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Oxygen (O2S) sensors

Based on these inputs, the following occurs:
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e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then adjust
the injector pulse width by turning the ground circuit
to each individual injector on and off.

e The PCM monitors the O2S sensor input and
adjusts air-fuel ratio. It also adjusts engine idle
speed through the idle air control (IAC) motor.

e The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

e The PCM operates the A/C compressor clutch
through the clutch relay. This happens if A/C has
been selected by the vehicle operator and requested
by the A/C thermostat.

ACCELERATION MODE

This is an Open Loop mode. The powertrain control
module (PCM) recognizes an abrupt increase in
throttle position or MAP pressure as a demand for
increased engine output and vehicle acceleration. The
PCM increases injector pulse width in response to
increased throttle opening.

DECELERATION MODE

When the engine is at operating temperature, this
is an Open Loop mode. During hard deceleration, the
powertrain control module (PCM) receives the follow-
ing inputs.

e Air conditioning select signal (if equipped)
e Air conditioning request signal (if equipped)
e Battery voltage
e Engine coolant temperature sensor
e Crankshaft position sensor
¢ Intake manifold air temperature sensor
e Manifold absolute pressure (MAP) sensor
e Throttle position sensor (TPS)
e Camshaft position sensor signal (in the distribu-
tor)

e Park/neutral switch (gear indicator signal—auto.
trans. only)

e Vehicle speed sensor

If the vehicle is under hard deceleration with the
proper rpm and closed throttle conditions, the PCM
will ignore the oxygen sensor input signal. The PCM
will enter a fuel cut-off strategy in which it will not
supply a ground to the injectors. If a hard decelera-
tion does not exist, the PCM will determine the
proper injector pulse width and continue injection.

Based on the above inputs, the PCM will adjust
engine idle speed through the idle air control (IAC)
motor.

The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

FUEL SYSTEM 14 - 27

WIDE OPEN THROTTLE MODE

This is an Open Loop mode. During wide open
throttle operation, the powertrain control module
(PCM) receives the following inputs.

e Battery voltage
Crankshaft position sensor
Engine coolant temperature sensor
Intake manifold air temperature sensor
Manifold absolute pressure (MAP) sensor
Throttle position sensor (TPS)

e Camshaft position sensor signal (in the distribu-
tor)

During wide open throttle conditions, the following
occurs:

e \oltage is applied to the fuel injectors with the
ASD relay via the PCM. The PCM will then control
the injection sequence and injector pulse width by
turning the ground circuit to each individual injector
on and off. The PCM ignores the oxygen sensor input
signal and provides a predetermined amount of addi-
tional fuel. This is done by adjusting injector pulse
width.

e The PCM adjusts ignition timing by turning the
ground path to the coil on and off.

IGNITION SWITCH OFF MODE

When ignition switch is turned to OFF position,
the PCM stops operating the injectors, ignition coil,
ASD relay and fuel pump relay.

AIR CONDITIONING (A/C) CONTROLS—PCM
INPUT

OPERATION

The A/C control system information applies to fac-
tory installed air conditioning units.

A/C SELECT SIGNAL: When the A/C switch is in
the ON position, an input signal is sent to the Pow-
ertrain Control Module (PCM). The signal informs
the PCM that the A/C has been selected. The PCM
adjusts idle speed to a pre-programmed rpm through
the idle air control (IAC) motor to compensate for
increased engine load.

A/IC REQUEST SIGNAL: Once A/C has been
selected, the PCM receives the A/C request signal
from the clutch cycling pressure switch. The input
indicates that the evaporator pressure is in the
proper range for A/C application. The PCM uses this
input to cycle the A/C compressor clutch (through the
A/C relay). It will also determine the correct engine
idle speed through the idle air control (IAC) motor
position.

If the A/C low-pressure switch or high-pressure
switch opens (indicating a low or high refrigerant
pressure), the PCM will not receive an A/C request
signal. The PCM will then remove the ground from
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the A/C relay. This will deactivate the A/C compres-
sor clutch.

If the switch opens, (indicating that evaporator is
not in proper pressure range), the PCM will not
receive the A/C request signal. The PCM will then
remove the ground from the A/C relay, deactivating
the A/C compressor clutch.

AUTOMATIC SHUTDOWN (ASD) RELAY

SENSE—PCM INPUT

A 12 volt signal at this input indicates to the PCM
that the ASD has been activated. The ASD relay is
located in the Power Distribution Center (PDC). The
PDC is located in the engine compartment (Fig. 2).
Refer to label on PDC cover for relay location. The
relay is used to connect the oxygen sensor heater ele-
ments, ignition coil and fuel injectors to 12 volt +
power supply.
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Fig. 2 Power Distribution Center (PDC)

This input is used only to sense that the ASD relay
is energized. If the powertrain control module (PCM)
does not see 12 volts at this input when the ASD
should be activated, it will set a diagnostic trouble
code (DTC).

BATTERY TEMPERATURE SENSOR—PCM
INPUT

OPERATION
Provides a signal to the PCM corresponding to the
battery temperature.

BATTERY VOLTAGE—PCM INPUT

OPERATION

The battery voltage input provides power to the
Powertrain Control Module (PCM). It also informs
the PCM what voltage level is supplied to the igni-
tion coil and fuel injectors.

If battery voltage is low, the PCM will increase
injector pulse width (period of time that the injector
is energized). This is done to compensate for the
reduced flow through injector caused by the lowered
voltage.

BRAKE SWITCH—PCM INPUT

OPERATION

When the brake light switch is activated, the Pow-
ertrain Control Module (PCM) receives an input indi-
cating that the brakes are being applied. After
receiving this input, the PCM maintains idle speed to
a scheduled rpm through control of the Idle Air Con-
trol (IAC) motor. The brake switch input is also used
to disable vent and vacuum solenoid output signals
to the speed control servo.

FIVE VOLT SENSOR SUPPLY—PRIMARY

OPERATION

Supplies the required 5 volt power source to the
crankshaft position sensor, camshaft position sensor,
MAP sensor and throttle position sensor.

FIVE VOLT SENSOR SUPPLY—SECONDARY

OPERATION
Supplies the required 5 volt source to certain sen-
sors.

FUEL LEVEL SENSOR—PCM INPUT

OPERATION

The Powertrain Control Module (PCM) supplies
power to the fuel level sensor (fuel gauge sending
unit). The fuel level sensor will then return a signal
to the PCM to indicate fuel level. The purpose of this
feature is to prevent a false setting of misfire and
fuel system monitor trouble codes. This is if the fuel
level is less than approximately 15 percent, or, if
equipped with a Leak Detection Pump (LDP), more
than approximately 85 percent of its rated capacity.
This input is also used to send a signal to the PCM
for fuel gauge operation via the CCD or J1850 bus
circuits.
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DESCRIPTION AND OPERATION (Continued)
CAMSHAFT POSITION SENSOR—PCM INPUT

A sync signal is provide by the camshaft position
sensor located in the distributor (Fig. 3). The sync
signal from this sensor works in conjunction with the
crankshaft position sensor to provide the Powertrain
Control Module (PCM) with inputs. This is done to
establish and maintain correct injector firing order.

Refer to Camshaft Position Sensor in Group 8D,
Ignition System for more information.

CAMSHAFT
POSITION
SENSOR

DISTRIBUTOR
ASSEMBLY

80ae8314

Fig. 3 Camshaft Position Sensor—Typical

CRANKSHAFT POSITION SENSOR—PCM
INPUT

This sensor is a hall effect device that detects
notches in the flywheel (manual transmission) or
flexplate (automatic transmission).

This sensor is used to indicate to the powertrain
control module (PCM) that a spark and or fuel injec-
tion event is to be required. The output from this
sensor, in conjunction with the camshaft position sen-
sor signal, is used to differentiate between fuel injec-
tion and spark events.

The sensor is bolted to the transmission bellhous-
ing (Fig. 4).

Refer to Group 8D, Ignition System for more
crankshaft position sensor information.

The engine will not operate if the PCM does not
receive a crankshaft position sensor input.

ENGINE COOLANT TEMPERATURE SENSOR—
PCM INPUT

The engine coolant temperature sensor is installed
in the thermostat housing (Fig. 5) and protrudes into
the water jacket. The sensor provides an input volt-
age to the Powertrain Control Module (PCM) relating
coolant temperature. The PCM uses this input along
with inputs from other sensors to determine injector
pulse width and ignition timing. As coolant tempera-
ture varies, the coolant temperature sensor’'s resis-
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Fig. 4 Crankshaft Position Sensor—Typical

tance changes. The change in resistance results in a
different input voltage to the PCM.

When the engine is cold, the PCM will operate in
Open Loop cycle. It will demand slightly richer air-
fuel mixtures and higher idle speeds. This is done
until normal operating temperatures are reached.

Refer to Open Loop/Closed Loop Modes of Opera-
tion in this section of the group for more information.

THERMOSTAT ™ ENGINE COOLANT
HOUSING TEMPERATURE SENSOR

!
N\ s ELECTRICAL
® N CONNECTOR
> 80a871b7

Fig. 5 Engine Coolant Temperature Sensor—Typical
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EXTENDED IDLE SWITCH—PCM INPUT

OPTIONAL POLICE PACKAGE WITH 4.0L ENGINE

ONLY

The extended idle switch is used to raise the
engine idle speed to approximately 1000 rpm. This is
when the shifter is in either the Park or Neutral
position. A rocker-type switch (extended idle switch)
is mounted to the instrument panel. This switch will
supply a ground circuit to the powertrain control
module (PCM). The switch is available only with
4.0L engine when supplied with the optional
police package.

For testing and diagnosis of this switch and its cir-
cuit, refer to the Diagnosis and Testing section of this

group.
GENERATOR OUTPUT—PCM INPUT

OPERATION

Provides a charging system voltage input to the
Powertrain Control Module (PCM). It is sensed at the
battery input to the PCM.

OXYGEN SENSOR (HO2S)—PCM INPUT

Two heated O2S sensors are used. The sensors pro-
duce voltages from 0 to 1 volt, depending upon the
oxygen content of the exhaust gas in the exhaust
manifold. When a large amount of oxygen is present
(caused by a lean air/fuel mixture), the sensors pro-
duces a low voltage. When there is a lesser amount
present (rich air/fuel mixture) it produces a higher
voltage. By monitoring the oxygen content and con-
verting it to electrical voltage, the sensors act as a
rich-lean switch.

The oxygen sensors are equipped with a heating
element that keeps the sensors at proper operating
temperature during all operating modes. Maintaining
correct sensor temperature at all times allows the
system to enter into closed loop operation sooner.
Also, it allows the system to remain in closed loop
operation during periods of extended idle.

In Closed Loop operation, the PCM monitors the
02S sensor input (along with other inputs) and
adjusts the injector pulse width accordingly. During
Open Loop operation, the PCM ignores the O2S sen-
sor input. The PCM adjusts injector pulse width
based on preprogrammed (fixed) values and inputs
from other sensors.

The Automatic Shutdown (ASD) relay supplies bat-
tery voltage to both the upstream and downstream
heated oxygen sensors. The oxygen sensors are
equipped with a heating element. The heating ele-
ments reduce the time required for the sensors to
reach operating temperature.

UPSTREAM HEATED OXYGEN SENSOR

The upstream O2S sensor is located in the exhaust
downpipe (Fig. 6). It provides an input voltage to the
PCM. The input tells the PCM the oxygen content of
the exhaust gas. The PCM uses this information to
fine tune the air/fuel ratio by adjusting injector pulse
width.

UPSTREAM
OXYGEN SENSOR

DOWNSTREAM
OXYGEN SENSOR

8052439

Fig. 6 Heated Oxygen Sensors

DOWNSTREAM HEATED OXYGEN SENSOR

The downstream heated oxygen sensor is located
near the outlet end of the catalytic convertor (Fig. 6).
The downstream heated oxygen sensor input is used
to detect catalytic convertor deterioration. As the con-
vertor deteriorates, the input from the downstream
sensor begins to match the upstream sensor input
except for a slight time delay. By comparing the
downstream heated oxygen sensor input to the input
from the upstream sensor, the PCM calculates cata-
lytic convertor efficiency.

When the catalytic converter efficiency drops below
emission standards, the PCM stores a diagnostic
trouble code and illuminates the Malfunction Indica-
tor Lamp (MIL). For more information, refer to
Group 25, Emission Control Systems.

IGNITION CIRCUIT SENSE—PCM INPUT

OPERATION

The ignition circuit sense input tells the Power-
train Control Module (PCM) the ignition switch has
energized the ignition circuit.

INTAKE MANIFOLD AIR TEMPERATURE
SENSOR—PCM INPUT

The intake manifold air temperature sensor is
installed in the intake manifold with the sensor ele-
ment extending into the air stream (Fig. 7) or (Fig.
8). The sensor provides an input voltage to the Pow-
ertrain Control Module (PCM) indicating intake man-
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ifold air temperature. The input is used along with
inputs from other sensors to determine injector pulse
width. As the temperature of the air-fuel stream in
the manifold varies, the sensor resistance changes.
This results in a different input voltage to the PCM.
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Fig. 7 Intake Man. Air Temp. Sensor Location—4.0L
Engine
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PCM INPUT

Provides an input to the PCM that the leak detec-
tion pump (LDP) has been activated. Refer to Group
25, Emission Control System for LDP information.
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MANIFOLD ABSOLUTE PRESSURE (MAP)
SENSOR—PCM INPUT

The MAP sensor reacts to absolute pressure in the
intake manifold. It provides an input voltage to the
Powertrain Control Module (PCM). As engine load
changes, manifold pressure varies. The change in
manifold pressure causes MAP sensor voltage to
change. The change in MAP sensor voltage results in
a different input voltage to the PCM. The input volt-
age level supplies the PCM with information about
ambient barometric pressure during engine load
while the engine is running. The PCM uses this
input along with inputs from other sensors to adjust
air-fuel mixture.

The MAP sensor is mounted on the side of the
engine throttle body (Fig. 7). The sensor is connected
to the throttle body with a rubber L-shaped fitting.

OIL PRESSURE SENSOR—PCM INPUT

DESCRIPTION

The engine oil pressure sensor (sending unit) is
located in an engine oil pressure gallery.

OPERATION

A signal is sent from the oil pressure sensor to the
Powertrain Control Module (PCM) relating to engine
oil pressure.

POWER GROUND

OPERATION

The power ground is used to control ground cir-
cuits for the following Powertrain Control Module
(PCM) loads:

e Generator field winding

e Fuel injectors

e Ignition coil(s)

e Certain relays/solenoids

POWER STEERING PRESSURE SWITCH—PCM
INPUT

A pressure sensing switch is included in the power
steering system (mounted on the high-pressure line).
This switch will be used only on vehicles equipped
with a 2.5L engine and power steering. The switch
(Fig. 9) provides an input to the Powertrain Control
Module (PCM). This input is provided during periods
of high pump load and low engine rpm; such as dur-
ing parking maneuvers. The PCM will then increase
the idle speed through the Idle Air Control (IAC)
motor. This is done to prevent the engine from stall-
ing under the increased load.

When steering pump pressure exceeds 3275 kPa =+
690 kPa (475 psi £ 100 psi), the normally closed
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switch will open and the PCM will increase the
engine idle speed. This will prevent the engine from
stalling.

When pump pressure drops to approximately 1379
kPa (200 psi), the switch circuit will re-close and
engine idle speed will return to its previous setting.

POWER STEERING /

ELECTRICAL
CONNECTOR

POWER STEERING
PUMP

80a871b4

Fig. 9 Power Steering Pump Pressure Switch—2.5L
Engine

SENSOR RETURN—PCM INPUT
OPERATION

Sensor Return provides a low noise ground refer-
ence for all engine control system sensors.

SPEED CONTROL SWITCHES—PCM INPUT

Two separate speed control switch modules are
mounted on the steering wheel to the left and right
side of the driver’'s airbag module. Within the two
switch modules, five momentary contact switches,
supporting seven different speed control functions
are used. The outputs from these switches are fil-
tered into one input. The Powertrain Control Module
(PCM) determines which output has been applied
through resistive multiplexing. The input circuit
voltage is measured by the PCM to determine which
switch function has been selected.

A speed control indicator lamp, located on the
instrument panel cluster is energized by the PCM via
the CCD Bus. This occurs when speed control system
power has been turned ON, and the engine is run-
ning.

The two switch modules are labeled: ON/OFF, SET,
RESUME/ACCEL, CANCEL and COAST. Refer to
Group 8H, Speed Control System for more informa-
tion.
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TRANSMISSION PARK/NEUTRAL SWITCH—
PCM INPUT

The park/neutral switch is located on the transmis-
sion housing and provides an input to the Powertrain
Control Module (PCM). This will indicate that the
automatic transmission is in Park, Neutral or a drive
gear selection. This input is used to determine idle
speed (varying with gear selection), fuel injector
pulse width and ignition timing advance. Refer to
Group 21, Transmissions, for testing, replacement
and adjustment information. It is also used as a con-
dition for speed control operation.

THROTTLE POSITION SENSOR (TPS)—PCM

INPUT

The TPS is mounted on the throttle body (Fig. 7).
The TPS is a variable resistor that provides the Pow-
ertrain Control Module (PCM) with an input signal
(voltage) that represents throttle blade position. The
sensor is connected to the throttle blade shaft. As the
position of the throttle blade changes, the resistance
of the TPS changes.

The PCM supplies approximately 5 volts to the
TPS. The TPS output voltage (input signal to the
PCM) represents the throttle blade position. The
PCM receives an input signal voltage from the TPS.
This will vary in an approximate range of from .26
volts at minimum throttle opening (idle), to 4.49 volts
at wide open throttle. Along with inputs from other
sensors, the PCM uses the TPS input to determine
current engine operating conditions. In response to
engine operating conditions, the PCM will adjust fuel
injector pulse width and ignition timing.

VEHICLE SPEED AND DISTANCE SENSOR—
PCM INPUT

The vehicle speed sensor is located on the speed-
ometer pinion gear adapter (Fig. 10) or (Fig. 11). The
pinion gear adapter is located on the extension hous-
ing of the transmission (drivers side—2WD), or on
the transfer case (4WD). The sensor input is used by
the powertrain control module (PCM) to determine
vehicle speed and distance traveled.

The speed sensor generates 8 pulses per sensor
revolution. These signals, in conjunction with a
closed throttle signal from the throttle position sen-
sor, indicate a closed throttle deceleration to the
PCM. When the vehicle is stopped at idle, a closed
throttle signal is received by the PCM (but a speed
sensor signal is not received).

Under deceleration conditions, the PCM adjusts
the idle air control (IAC) motor to maintain a desired
MAP value. Under idle conditions, the PCM adjusts
the IAC motor to maintain a desired engine speed.
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SENSOR
ELECTRICAL
CONNECTOR

/" TRANSMISSION
EXTENSION
HOUSING

J9414-60

Fig. 10 Vehicle Speed Sensor Location—2WD—
Typical
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Fig. 11 Vehicle Speed Sensor Location—4WD—
Typical

AIR CONDITIONING (A/C) CLUTCH RELAY—

PCM OUTPUT

The A/C relay is located in the Power Distribution
Center (PDC). The PDC is located in the engine com-
partment (Fig. 12). Refer to label on PDC cover for
relay location.
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Fig. 12 Power Distribution Center (PDC)

The powertrain control module (PCM) activates the
A/C compressor through the A/C clutch relay. The
PCM regulates A/C compressor operation by switch-
ing the ground circuit for the A/C clutch relay on and
off.

When the PCM receives a request for A/C from A/C
evaporator switch, it will adjust idle air control (IAC)
motor position. This is done to increase idle speed.
The PCM will then activate the A/C clutch through
the A/C clutch relay. The PCM adjusts idle air control
(IAC) stepper motor position to compensate for
increased engine load from the A/C compressor.

By switching the ground path for the relay on and
off, the PCM is able to cycle the A/C compressor
clutch. This is based on changes in engine operating
conditions. The PCM will also de-energize the relay if
coolant temperature exceeds 125°C (257°F).

AUTO SHUTDOWN (ASD) RELAY—PCM
OUTPUT

DESCRIPTION
The ASD relay is located in the Power Distribution
Center (PDC).

OPERATION

The ASD supplies battery voltage to the fuel injec-
tors and ignition coil(s). With certain emissions pack-
ages it also supplys voltage to the oxygen sensor
heating elements. The ground circuit for the coil in
the ASD relay is controlled by the Powertrain Con-
trol Module (PCM). The PCM operates the relay by
switching the ground circuit on and off.
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CCD BUS (+/-) CIRCUITS-PCM OUTPUTS

The Powertrain Control Module (PCM) sends cer-
tain output signals through the CCD bus circuits.
These signals are used to control certain instrument
panel located items and to determine certain identi-
fication numbers.

Refer to Group 8E, Instrument Panel and Gauges
for additional information.

DATA LINK CONNECTOR—PCM INPUT AND
OUTPUT

The 16—way data link connector (diagnostic scan
tool connector) links the Diagnostic Readout Box
(DRB) scan tool or the Mopar Diagnostic System
(MDS) with the powertrain control module (PCM).
The data link connector is located under the instru-
ment panel to the left of the steering column (Fig.
13). For operation of the DRB scan tool, refer to the
appropriate Powertrain Diagnostic Procedures ser-
vice manual.

/

16-WAY
DATA LINK
CONNECTOR

80aac28e

Fig. 13 Data Link Connector Location

DUTY CYCLE EVAP PURGE SOLENOID
VALVE-PCM OUTPUT

Refer to Group 25, Emission Control System for
information.

FUEL INJECTORS—PCM OUTPUT

Six individual fuel injectors are used with the 4.0L
6-cylinder engine (Fig. 14). Four individual fuel injec-
tors are used with the 2.5L 4-cylinder engine (Fig.
15). The fuel injectors are attached to the fuel rail.

The nozzle ends of the injectors are positioned into
openings in the intake manifold just above the intake
valve ports of the cylinder head. The engine wiring
harness connector for each fuel injector is equipped

with an attached numerical tag (INJ 1, INJ 2 etc.).
This is used to identify each fuel injector.

The injectors are energized individually in a
sequential order by the powertrain control module
(PCM). The PCM will adjust injector pulse width by
switching the ground path to each individual injector
on and off. Injector pulse width is the period of time
that the injector is energized. The PCM will adjust
injector pulse width based on various inputs it
receives.

During start up, battery voltage is supplied to the
injectors through the ASD relay. When the engine is
operating, voltage is supplied by the charging sys-
tem. The PCM determines injector pulse width based
on various inputs.
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Fig. 14 Fuel Rail and Injectors—4.0L 6—-Cyl. Engine
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Fig. 15 Fuel Rail and Injectors—2.5L 4-Cyl. Engine
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FUEL PUMP RELAY-PCM OUTPUT

DESCRIPTION
The fuel pump relay is located in the Power Distri-
bution Center (PDC).

OPERATION

The PCM energizes the electric fuel pump through
the fuel pump relay. Battery voltage is applied to the
fuel pump relay when the ignition key is ON. The
relay is energized when a ground signal is provided
by the PCM.

The fuel pump will operate for approximately three
seconds unless the engine is operating or the starter
motor is engaged.

GENERATOR FIELD SOURCE (+)—PCM
OUTPUT

OPERATION

This output from the Powertrain Control Module
(PCM) regulates charging system voltage to the gen-
erator field source (+) circuit. The voltage range is
12.9 to 15.0 volts. Models of previous years had used
the ASD relay (directly) to apply the 12 volt + power
supply to the generator field source (+) circuit.

GENERATOR FIELD DRIVER (-)—PCM OUTPUT
OPRATION

This output from the Powertrain Control Module
(PCM) regulates charging system ground control to
the generator field driver (-) circuit.

GENERATOR LAMP—PCM OUTPUT

If the powertrain control module (PCM) senses a
low charging condition in the charging system, it will
illuminate the generator lamp (if equipped) on the
instrument panel. For example, during low idle with
all accessories turned on, the lamp may momentarily
go on. Refer to Groups 8A and 8C for charging sys-
tem information.

IDLE AIR CONTROL (IAC) MOTOR—PCM

OUTPUT

The IAC motor is mounted on the throttle body
(Fig. 7) and is controlled by the Powertrain Control
Module (PCM).

The throttle body has an air control passage that
provides air for the engine at idle (the throttle plate
is closed). The IAC motor pintle protrudes into the
air control passage and regulates air flow through it.
Based on various sensor inputs, the PCM adjusts
engine idle speed by moving the IAC motor pintle in
and out of the air control passage. The IAC motor is

positioned when the ignition key is turned to the On
position.

A (factory adjusted) set screw is used to mechani-
cally limit the position of the throttle body throttle
plate. Never attempt to adjust the engine idle
speed using this screw. All idle speed functions are
controlled by the PCM.

IGNITION COIL—PCM OUTPUT

System voltage from the Automatic Shutdown
(ASD) relay is supplied to the ignition coil positive
terminal. The Powertrain Control Module (PCM)
operates the ignition coil. Ignition timing is not
adjustable. The PCM adjusts ignition timing to
meet changing engine operating conditions.

Refer to Group 8D, Ignition System for additional
information.

LEAK DETECTION PUMP—PCM OUTPUT

Certain engines with certain emissions packages
are equipped with a leak detection pump (LDP). The
LDP is activated through this PCM output. Refer to
Group 25, Emission Control System for additional
information.

RADIATOR FAN RELAY—PCM OUTPUT

An electric radiator cooling fan is used with certain
models/engines. It is controlled by the powertrain
control module (PCM) through the radiator fan relay.
The relay is energized when coolant temperature is
above 103°C (217°F). It will then de-energize when
coolant temperature drops to 98°C (208°F). Refer to
Group 7, Cooling Systems for more information.

The relay is located in the power distribution cen-
ter (PDC) (Fig. 12).

MALFUNCTION INDICATOR LAMP—ECM/PCM
OUTPUT

Refer to Group 25, Emission Control System for
information.

SPEED CONTROL SOLENOIDS—PCM OUTPUT

Speed control operation is regulated by the power-
train control module (PCM). The PCM controls the
vacuum to the throttle actuator through the speed
control vacuum and vent solenoids. Refer to Group
8H for Speed Control Information.

TACHOMETER—PCM OUTPUT

The powertrain control module (PCM) supplies
engine rpm values to the instrument cluster tachom-
eter. Refer to Group 8E for tachometer information.

THROTTLE BODY

Filtered air from the air cleaner enters the intake
manifold through the throttle body (Fig. 16). Fuel
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does not enter the intake manifold through the throt-
tle body. Fuel is sprayed into the manifold by the fuel
injectors. The throttle body is mounted on the intake
manifold. It contains an air control passage (Fig. 16)
controlled by an Idle Air Control (IAC) motor. The air
control passage is used to supply air for idle condi-
tions. A throttle valve (plate) is used to supply air for
above idle conditions.
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Fig. 16 Throttle Body (4.0L Engine Shown)

The Throttle Position Sensor (TPS), IAC motor and
Manifold Absolute Pressure sensor (MAP) are
attached to the throttle body. The accelerator pedal
cable, speed control cable (when equipped) and auto-
matic transmission control cable (when equipped) are
connected to the throttle arm.

A (factory adjusted) set screw is used to mechani-
cally limit the position of the throttle body throttle
plate. Never attempt to adjust the engine idle
speed using this screw. All idle speed functions are
controlled by the PCM.

DIAGNOSIS AND TESTING
VISUAL INSPECTION

A visual inspection for loose, disconnected or incor-
rectly routed wires and hoses should be made. This
should be done before attempting to diagnose or ser-
vice the fuel injection system. A visual check will
help spot these faults and save unnecessary test and
diagnostic time. A thorough visual inspection will
include the following checks:

(1) Verify the three 32—way electrical connectors
are fully inserted into the connector of the power-
train control module (PCM) (Fig. 17).

(2) Inspect battery cable connections. Be sure they
are clean and tight.

(3) 32-WAY
CONNECTORS

804d8eb3

Fig. 17 Powertrain Control Module (PCM)

(3) Inspect fuel pump relay and air conditioning
compressor clutch relay (if equipped). Inspect ASD
relay connections. Inspect starter motor relay connec-
tions. Inspect relays for signs of physical damage and
corrosion. The relays are located in Power Distribu-
tion Center (PDC) (Fig. 18). Refer to label on PDC
cover for relay location.
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Fig. 18 Power Distribution Center (PDC)

(4) Inspect ignition coil connections. Verify coil sec-
ondary cable is firmly connected to coil (Fig. 19) or
(Fig. 20).

(5) Verify distributor cap is correctly attached to
distributor. Be sure spark plug cables are firmly con-
nected to distributor cap and spark plugs are in their
correct firing order. Be sure coil cable is firmly con-
nected to distributor cap and coil. Be sure camshaft
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Fig. 19 Ignition Coil—2.5L Engine
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Fig. 20 Ignition Coil—4.0L Engine

position sensor wire connector (at distributor) is
firmly connected to harness connector. Inspect spark
plug condition. Connect vehicle to an oscilloscope and
inspect spark events for fouled or damaged spark
plugs or cables. Refer to Group 8D, Ignition System
for additional information.

(6) Verify generator output wire, generator connec-
tor and ground wire are firmly connected to genera-
tor.

(7) Inspect system body grounds for loose or dirty
connections. Refer to Group 8, Wiring for ground
locations.

(8) Verify crankcase ventilation (CCV) operation.
Refer to Group 25, Emission Control System for addi-
tional information.

(9) Inspect fuel tube quick-connect fitting-to-fuel
rail connections.

(10) Verify hose connections to all ports of vacuum
fittings on intake manifold are tight and not leaking.

(11) Inspect accelerator cable, transmission throt-
tle cable (if equipped) and cruise control cable con-
nections (if equipped). Check their connections to
throttle arm of throttle body for any binding or
restrictions.

(12) If equipped with vacuum brake booster, verify
vacuum booster hose is firmly connected to fitting on
intake manifold. Also check connection to brake vac-
uum booster.

(13) Inspect air cleaner inlet and air cleaner ele-
ment for dirt or restrictions.

(14) Inspect radiator grille area, radiator fins and
air conditioning condenser for restrictions.

(15) Verify intake manifold air temperature sensor
wire connector is firmly connected to harness connec-
tor (Fig. 21) or (Fig. 22).
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Fig. 21 Intake Manifold Air Temp. Sensor Location—
2.5L Engine

(16) Verify MAP sensor electrical connector is
firmly connected to MAP sensor (Fig. 22). Also verify
rubber L-shaped fitting from MAP sensor to throttle
body is firmly connected (Fig. 23).

(17) Verify fuel injector wire harness connectors
are firmly connected to injectors in correct order.
Each harness connector is numerically tagged with
injector number (INJ 1, INJ 2 etc.) of its correspond-
ing fuel injector and cylinder number.

(18) Verify harness connectors are firmly con-
nected to idle air control (IAC) motor and throttle
position sensor (TPS) (Fig. 22).

(19) Verify wire harness connector is firmly con-
nected to engine coolant temperature sensor (Fig.
24).
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Fig. 23 Rubber L-Shaped Fitting—MAP Sensor-to-
Throttle Body

(20) Raise and support vehicle.

(21) Verify both oxygen sensor wire connectors are
firmly connected to sensors. Inspect sensors and con-
nectors for damage (Fig. 25).

(22) Inspect for pinched or leaking fuel tubes.
Inspect for pinched, cracked or leaking fuel hoses.

(23) Inspect for exhaust system restrictions such
as pinched exhaust pipes, collapsed muffler or
plugged catalytic convertor.

(24) If equipped with automatic transmission, ver-
ify electrical harness is firmly connected to park/neu-
tral switch. Refer to Automatic Transmission section
of Group 21.

(25) Verify electrical harness connector is firmly
connected to vehicle speed sensor (Fig. 26) or (Fig.
27).
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Fig. 24 Engine Coolant Temperature Sensor—
Typical
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Fig. 25 Location of Oxygen Sensors

(26) 2.5L 4-Cylinder Engine Only: Verify good
electrical connection at power steering pressure
switch (Fig. 28). This switch is not used with 4.0L
engines.

(27) Verify good electrical connections at fuel pump
module connector at front of fuel tank (Fig. 29).

(28) Verify good EVAP canister vent line connec-
tion at front of fuel tank (Fig. 29).

(29) Verify good fuel supply line connection at
front of fuel tank (Fig. 29).

(30) Inspect all fuel lines/hoses for cracks or leaks.

(81) Inspect transmission torque convertor housing
(automatic transmission) or clutch housing (manual
transmission) for damage to timing ring on drive
plate/flywheel.

(32) Verify battery cable and solenoid feed wire
connections to starter solenoid are tight and clean.
Inspect for chaffed wires or wires rubbing up against
other components.
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Fig. 26 Vehicle Speed Sensor—2WD
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Fig. 27 Vehicle Speed Sensor—4WD
ASD AND FUEL PUMP RELAYS

The following description of operation and
tests apply only to the Automatic Shutdown
(ASD) and fuel pump relays. The terminals on the
bottom of each relay are numbered (Fig. 30) or (Fig.
31).

POWER STEERING
PUMP

80a871b4

Fig. 28 Power Steering Pressure Switch—2.5L
Engine
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Fig. 29 Fuel Tank Connections at Front of Fuel Tank

OPERATION

e Terminal number 30 is connected to battery volt-
age. For both the ASD and fuel pump relays, termi-
nal 30 is connected to battery voltage at all times.

e The PCM grounds the coil side of the relay
through terminal number 85.

e Terminal number 86 supplies voltage to the coil
side of the relay.

e When the PCM de-energizes the ASD and fuel
pump relays, terminal number 87A connects to termi-
nal 30. This is the Off position. In the off position,
voltage is not supplied to the rest of the circuit. Ter-
minal 87A is the center terminal on the relay.
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Fig. 30 ASD and Fuel Pump Relay Terminals
RELAY TERMINALS RELAY CAVITIES

J958A-2
TERMINAL LEGEND

NUMBER IDENTIFICATION

30 COMMON FEED

85 COIL GROUND

86 COIL BATTERY

87 NORMALLY OPEN

87A NORMALLY CLOSED

Fig. 31 ASD and Fuel Pump Relay Terminals

e When the PCM energizes the ASD and fuel
pump relays, terminal 87 connects to terminal 30.
This is the On position. Terminal 87 supplies voltage
to the rest of the circuit.

TESTING

The following procedure applies to the ASD and
fuel pump relays.

(1) Remove relay from connector before testing.

(2) With the relay removed from the vehicle, use
an ohmmeter to check the resistance between termi-
nals 85 and 86. The resistance should be between 75
+5 ohms.

(3) Connect the ohmmeter between terminals 30
and 87A. The ohmmeter should show continuity
between terminals 30 and 87A.

(4) Connect the ohmmeter between terminals 87
and 30. The ohmmeter should not show continuity at
this time.

(5) Connect one end of a jumper wire (16 gauge or
smaller) to relay terminal 85. Connect the other end

XJ

of the jumper wire to the ground side of a 12 volt
power source.

(6) Connect one end of another jumper wire (16
gauge or smaller) to the power side of the 12 volt
power source. Do not attach the other end of the
jumper wire to the relay at this time.

WARNING: DO NOT ALLOW OHMMETER TO CON-
TACT TERMINALS 85 OR 86 DURING THIS TEST.

(7) Attach the other end of the jumper wire to
relay terminal 86. This activates the relay. The ohm-
meter should now show continuity between relay ter-
minals 87 and 30. The ohmmeter should not show
continuity between relay terminals 87A and 30.

(8) Disconnect jumper wires.

(9) Replace the relay if it did not pass the continu-
ity and resistance tests. If the relay passed the tests,
it operates properly. Check the remainder of the ASD
and fuel pump relay circuits. Refer to the Wiring
Diagrams.

MANIFOLD ABSOLUTE PRESSURE (MAP)

SENSOR TEST

To perform a complete test of MAP sensor (Fig. 32)
and its circuitry, refer to DRB scan tool and appro-
priate Powertrain Diagnostics Procedures manual. To
test the MAP sensor only, refer to the following:

(1) Inspect rubber L-shaped fitting from MAP sen-
sor to throttle body (Fig. 33). Repair as necessary.
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Fig. 32 Sensor Location (4.0L Engine Shown)

CAUTION: When testing the MAP sensor, be sure
that the harness wires are not damaged by the test
meter probes.

(2) Test MAP sensor output voltage at MAP sensor
connector between terminals A and B (Fig. 34). With
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Fig. 33 Rubber L-Shaped Fitting—MAP Sensor-to-
Throttle Body

ignition switch ON and engine OFF, output voltage
should be 4-to-5 volts. The voltage should drop to 1.5-
to-2.1 volts with a hot, neutral idle speed condition.

A = GROUND
B = OUTPUT VOLTAGE SIGNAL
C = 5-VOLT SUPPLY

MAP
SENSOR

=
[u”JJ

C A

8056d9f7

Fig. 34 MAP Sensor Connector Terminals—Typical

(3) Test Powertrain Control Module (PCM) cavity
A-27 for same voltage described above to verify wire
harness condition. Repair as necessary.

(4) Test MAP sensor supply voltage at sensor con-
nector between terminals A and C (Fig. 34) with igni-
tion ON. The voltage should be approximately 5 volts
(£0.5V). Five volts (=0.5V) should also be at cavity
A-17 of the PCM wire harness connector. Repair or
replace wire harness as necessary.

(5) Test the MAP sensor ground circuit at sensor
connector terminal—A (Fig. 34) and PCM connector
A-4. Repair wire harness if necessary.

Refer to Group 8W, Wiring Diagrams for cavity
locations.

FUEL SYSTEM 14 - 41

OXYGEN (02S) SENSORS

To perform a complete test of the O2S sensors and
their circuitry, refer to the DRB scan tool and appro-
priate Powertrain Diagnostics Procedures manual. To
test the O2S sensors only, refer to the following:

The upstream O2S sensor is located on the exhaust
downpipe (Fig. 35).

The downstream O2S sensor is located near the
outlet end of the catalytic converter (Fig. 35).

UPSTREAM
OXYGEN SENSOR

DOWNSTREAM
OXYGEN SENSOR
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Fig. 35 Oxygen Sensor Location

Each O2S heating element can be tested with an
ohmmeter as follows:

Disconnect the O2S sensor connector. Connect the
ohmmeter test leads across the white wire terminals
of the sensor connector. Resistance should be
between 4.5 +.5 ohms and 7 ohms. Replace the sen-
sor if the ohmmeter displays an infinity (open) read-

ing.
ENGINE COOLANT TEMPERATURE SENSOR

To perform a complete test of the engine coolant
temperature sensor and its circuitry, refer to DRB
scan tool and appropriate Powertrain Diagnostics
Procedures manual. To test the sensor only, refer to
the following:

(1) Disconnect wire harness connector from coolant
temperature sensor (Fig. 36).

(2) Test the resistance of sensor with a high input
impedance (digital) volt-ohmmeter. Refer to SENSOR
RESISTANCE (OHMS)—COOLANT TEMPERA-
TURE SENSOR/INTAKE AIR TEMPERATURE
SENSOR chart. The resistance (as measured across
sensor terminals) should be within range shown in
chart. If not, replace sensor.

(3) Test continuity of the wire harness between the
PCM wire harness connector and the coolant sensor
connector terminals. Refer to Group 8, Wiring for ter-
minal/cavity locations. Repair the wire harness if an
open circuit is indicated.
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Fig. 36 Engine Coolant Temperature Sensor—
Typical

SENSOR RESISTANCE (OHMS)—COOLANT
TEMPERATURE SENSOR/INTAKE AIR
TEMPERATURE SENSOR

TEMPERATURE RESISTANCE (OHMS)
°CEL. °FAHR. MIN. MAX.
-40 -40 291,490 381,710
-20 -4 85,850 108,390
-10 14 49,250 61,430
0 32 29,330 35,990
10 50 17,990 21,810
20 68 11,370 13,610
25 77 9,120 10,880
30 86 7,370 8,750
40 104 4,900 5,750
50 122 3,330 3,880
60 140 2,310 2,670
70 158 1,630 1,870
80 176 1,170 1,340
90 194 860 970
100 212 640 720
110 230 480 540
120 248 370 410

IDLE AIR CONTROL (IAC) MOTOR

To perform a complete test of the IAC motor and
its circuitry, refer to DRB scan tool and appropriate
Powertrain Diagnostics Procedures manual.

INTAKE MANIFOLD AIR TEMPERATURE
SENSOR

To perform a complete test of the intake manifold
air temperature sensor and its circuitry, refer to DRB
tester and appropriate Powertrain Diagnostics Proce-
dures manual. To test the sensor only, refer to the
following:

(1) Disconnect wire harness connector from intake
manifold air temperature sensor (Fig. 37) or (Fig.
38).

IDLE AIR CONTROL IDLE AIR
PASSAGE INLET CONTROL MODULE
= @) :JJ - & THROTTLE

| 1 ="\ POSITION
EIFI““MIKV
MOUNTING _FopnOSSS =0
BOLTS (4) ~ e ﬂ- )
ﬂm‘&" ! K_ )

& |W—

\ “I.' 5
nea INTAKE MANIFOLD

AIR TEMPERATURE

MAP SENSOR SENSOR

80aac28d

Fig. 37 Intake Manifold Air Temperature Sensor—
4.0L Engine

(2) Test the resistance of sensor with a high input
impedance (digital) volt-ohmmeter. Refer to SENSOR
RESISTANCE (OHMS)—COOLANT TEMPERA-
TURE SENSOR/INTAKE AIR TEMPERATURE
SENSOR chart. The resistance (as measured across
sensor terminals) should be within range shown in
chart. If not, replace sensor.

(3) Test resistance of wire harness. Do this
between PCM wire harness connector A-15 and sen-
sor connector terminal. Also check between PCM con-
nector A-4 to sensor connector terminal. Repair wire
harness as necessary if resistance is greater than 1
ohm.

POWER STEERING PRESSURE SWITCH

2.5L 4-Cylinder Engine Only
This switch (Fig. 39) provides an input to the Pow-
ertrain Control Module (PCM). The input is provided
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Fig. 38 Intake Manifold Air Temperature Sensor—

2.5L Engine

during periods of high pump load and low engine
rpm; such as during parking maneuvers. The PCM
will then increase idle speed through the Idle Air
Control (IAC) motor. This is done to prevent the
engine from stalling under the increased load.

When steering pump pressure exceeds 3275 kPa =
690 kPa (475 psi = 100 psi), the normally closed
switch circuit will open and the PCM will increase
the engine idle speed.

When power steering pump pressure drops to
approximately 1379 kPa (200 psi), the switch circuit
will re-close and idle speed will return to normal.

To test switch:

(1) Disconnect electrical connector at switch.

(2) Connect a pair of jumper wires to switch termi-
nals. Route and secure jumper wires away from fan
blades and fan belt.

(3) Connect an ohmmeter to jumper wires and
observe continuity. Circuit should be closed with
engine not running. If continuity is observed, switch
is OK. If switch circuit is open, replace switch.

(4) Start engine and observe ohmmeter. With
engine at idle speed, continuity should be observed
until steering wheel has been turned to left or right
position. Do not hold steering wheel in full left
or right position for more than a few seconds.
Damage to power steering pump may OcCcur.

(5) If continuity is still observed after turning
wheel (circuit did not open) , replace switch.

VEHICLE SPEED SENSOR

To perform a complete test of the sensor and its
circuitry, refer to DRB scan tool and appropriate
Powertrain Diagnostics Procedures manual.

80aac28c

ELECTRICAL
CONNECTOR

POWER STEERING /

POWER STEERING
PUMP

80a871b4

Fig. 39 Power Steering Pump Pressure Switch—2.5L
Engine

EXTENDED IDLE SWITCH TEST

OPTIONAL POLICE PACKAGE ONLY

The extended idle switch is used to raise engine
idle speed to approximately 1000 rpm when the
shifter is in either Park or Neutral position. A rocker-
type switch (extended idle switch) is mounted to
instrument panel. This switch is available only
with 4.0L engine when supplied with optional
police package.

The extended idle switch will control a ground cir-
cuit going to the powertrain control module (PCM).
When a ground signal (through the switch) has been
received at pin/cavity A-12 (circuit K78) of the PCM,
engine idle speed will increase.

(1) Bring engine to normal operating temperature
and turn extended idle switch to ON position. Engine
idle speed should now increase to approximately
1000 rpm when shifter is in either Park or Neutral
position.

(2) If idle speed does not increase, unplug 4-way
electrical connector from switch.

(3) Check circuit Z1L for ground. Ground should
be present at all times. If not, repair open circuit to
ground. Refer to Group 8W, Wiring Diagrams for cir-
cuit and wiring information.

(4) If ground is present at Z1L, check continuity of
switch between circuits Z1L and K78. If continuity is
not present, replace switch. If switch is OK proceed
to next step.

(5) With 4-way electrical connector still unplugged
from switch, apply a good ground to circuit K78.
Engine idle speed should increase. If not, proceed to
next step.
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(6) Ground pin/cavity A-12 directly at PCM using a
small paper clip. Be careful not to damage wiring
with paper clip. If engine idle speed increases, it can
be assumed that PCM is functioning correctly. Repair
open circuit in circuit K78. If engine idle speed will
not increase after applying a ground to pin/cavity
A-12 (circuit K78) directly at PCM, replace PCM.

THROTTLE POSITION SENSOR (TPS)

To perform a complete test of the TPS (Fig. 37) and
its circuitry, refer to the DRB scan tool and appropri-
ate Powertrain Diagnostics Procedures manual. To
test the TPS only, refer to the following:

The TPS can be tested with a digital voltmeter.
The center terminal of the TPS is the output termi-
nal.

With the ignition key in the ON position, check the
TPS output voltage at the center terminal wire of the
connector. Check this at idle (throttle plate closed)
and at Wide Open Throttle (WOT). At idle, TPS out-
put voltage should be greater than .26 volts but less
than .95 volts. At wide open throttle, TPS output
voltage must be less than 4.49 volts. The output volt-
age should increase gradually as the throttle plate is
slowly opened from idle to WOT.

THROTTLE BODY MINIMUM AIR FLOW CHECK
PROCEDURE

The following test procedure has been developed to
check throttle body calibrations for correct idle condi-
tions. The procedure should be used to diagnose the
throttle body for conditions that may cause idle prob-
lems. This procedure should be used only after
normal diagnostic procedures have failed to
produce results that indicate a throttle body
related problem. Be sure to check for proper
operation of the idle air control motor before
performing this test.

A special fixed orifice tool (number 6714) (Fig. 40)
must be used for the following test. This tool has a
fixed internal diameter of 0.185".

SPECIALTOOL 6714

19414-7

Fig. 40 6714 Fixed Orifice Tool

XJ

(1) Start the engine and bring to operating tem-
perature. Be sure all accessories are off before per-
forming this test.

(2) Shut off engine and remove air duct at throttle
body.

(3) 2.5L 4-Cylinder Engine: Near front/top of
valve cover, disconnect CCV tube at fixed orifice fit-
ting (Fig. 41). Insert Special Tool 6714 into end of
disconnected CCV tube (insert either end of tool into
tube). Let tool and tube hang disconnected at side of
engine.

(4) 4.0L 6-Cylinder Engine: Disconnect CCV
tube (Fig. 42) at intake manifold fitting. Attach a
short piece of rubber hose to special tool 6714 (insert
rubber hose to either end of tool). Install rubber hose/
tool to intake manifold fitting. Let CCV tube hang
disconnected at side of engine.

AIR INLET FITTING

B.5

e ,,

8056dot4

FIXED
ORIFICE
FITTING

AIR FILTER
COVER

Fig. 41 Install Orifice Tool 2.5L 4-Cylinder Engine

(5) Connect DRB scan tool to 16-way data link
connector. This connector is located at lower edge of
instrument panel near steering column. Refer to
appropriate Powertrain Diagnostic Procedures ser-
vice manual for DRB operation.

(6) Start engine and allow to warm up.

(7) Using the DRB scan tool, scroll through menus
as follows: select—Stand Alone DRB 111, select 1999
Diagnostics, select—Engine, select—System Test,
select—Minimum Air Flow.

(8) The DRB scan tool will count down to stabilize
idle rpm and display minimum air flow idle rpm. The
idle rpm should be between 500 and 900 rpm. If idle
speed is outside these specifications, replace throttle
body. Refer to Throttle Body Removal/Installation.

(9) Disconnect DRB scan tool from vehicle.



XJ

FUEL SYSTEM 14 - 45

DIAGNOSIS AND TESTING (Continued)
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Fig. 42 Install Orifice Tool 4.0L 6-Cylinder Engine

(10) Remove orifice tool and connect CCV tube to
engine.
(11) Install air duct to throttle body.

REMOVAL AND INSTALLATION

AUTOMATIC SHUTDOWN (ASD) RELAY

The ASD relay is located in the Power Distribution
Center (PDC) (Fig. 43). Refer to label on PDC cover
for relay location.

REMOVAL

(1) Remove PDC cover.

(2) Remove relay from PDC.

(3) Check condition of relay terminals and PDC
connector terminals for damage or corrosion. Repair
if necessary before installing relay.

(4) Check for pin height (pin height should be the
same for all terminals within the PDC connector).
Repair if necessary before installing relay.

INSTALLATION
(1) Install relay to PDC.
(2) Install cover to PDC.

FUEL PUMP RELAY

The fuel pump relay is located in the Power Distri-
bution Center (PDC) (Fig. 43). Refer to label on PDC
cover for relay location.

POWER DISTRIBUTION Van gy ==
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Fig. 43 Power Distribution Center (PDC)

REMOVAL

(1) Remove PDC cover.

(2) Remove relay from PDC.

(3) Check condition of relay terminals and PDC
connector terminals for damage or corrosion. Repair
if necessary before installing relay.

(4) Check for pin height (pin height should be the
same for all terminals within the PDC connector).
Repair if necessary before installing relay.

INSTALLATION
(1) Install relay to PDC.
(2) Install cover to PDC.

THROTTLE BODY

A (factory adjusted) set screw is used to mechani-
cally limit the position of the throttle body throttle
plate. Never attempt to adjust the engine idle
speed using this screw. All idle speed functions are
controlled by the Powertrain Control Module (PCM).

REMOVAL

(1) Remove air cleaner tube at throttle body.

(2) Disconnect throttle body electrical connectors
at MAP sensor, IAC motor and TPS (Fig. 44) or (Fig.
45).

(3) Remove all control cables from throttle body
(lever) arm. Refer to the Accelerator Pedal and Throt-
tle Cable section of this group for additional informa-
tion.

(4) Remove four throttle body mounting bolts.

(5) Remove throttle body from intake manifold.
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Fig. 44 Throttle Body and Sensor Locations—4.0L
Engine
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Fig. 45 Throttle Body and Sensor Locations—2.5L
Engine

(6) Discard old throttle body-to-intake manifold
gasket.

INSTALLATION

(1) Clean mating surfaces of throttle body and
intake manifold.

(2) Install new throttle body-to-intake manifold
gasket.

(3) Install throttle body to intake manifold.

(4) Install four mounting bolts. Tighten bolts to 11
N-m (100 in. Ibs.) torque.

(5) Install control cables.

(6) Install electrical connectors.

(7) Install air cleaner at throttle body.

THROTTLE POSITION SENSOR (TPS)
The TPS is mounted to the throttle body (Fig. 44)
or (Fig. 45).

REMOVAL
(1) Disconnect TPS electrical connector.
(2) Remove TPS mounting screws (Fig. 46).
(3) Remove TPS.

MOUNTING
SCREWS
N

8Qa7aect

Fig. 46 TPS Mounting Screws

INSTALLATION

The throttle shaft end of the throttle body slides
into a socket in the TPS (Fig. 47). The TPS must be
installed so that it can be rotated a few degrees. (If
the sensor will not rotate, install the sensor with the
throttle shaft on the other side of the socket tangs).
The TPS will be under slight tension when rotated.

THROTTLE

THROTTLE ~
BODY

Fig. 47 Throttle Position Sensor—Installation

(1) Install TPS and retaining screws.

(2) Tighten screws to 7 N-m (60 in. Ibs.) torque.

(3) Connect TPS electrical connector to TPS.

(4) Manually operate throttle (by hand) to check
for any TPS binding before starting engine.
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IDLE AIR CONTROL (IAC) MOTOR
The IAC motor is located on the side of the throttle THROTTLE MAP
BODY SENSOR

body (Fig. 44) or (Fig. 45).

REMOVAL
(1) Remove air cleaner tube at throttle body.
(2) Disconnect electrical connector from IAC motor.
(3) Remove two mounting bolts (screws) (Fig. 48).
(4) Remove IAC motor from throttle body.

IDLE AIR
CONTROL MOTOR

MOUNTING SCREWS

80a7aec2

Fig. 48 Mounting Bolts (Screws)—IAC Motor

INSTALLATION

(1) Install IAC motor to throttle body.

(2) Install and tighten two mounting bolts (screws)
to 7 N-m (60 in. Ibs.) torque.

(3) Install electrical connector.

(4) Install air cleaner tube to throttle body.

MANIFOLD ABSOLUTE PRESSURE (MAP)

SENSOR

The MAP sensor is mounted to the side of the
throttle body (Fig. 44) or (Fig. 45). An L-shaped rub-
ber fitting is used to connect the MAP sensor to
throttle body (Fig. 49).

REMOVAL

(1) Remove air cleaner intake tube at throttle
body.

(2) Remove two MAP sensor
(screws) (Fig. 49).

(3) While removing MAP sensor, slide the rubber
L-shaped fitting (Fig. 49) from throttle body.

(4) Remove rubber L-shaped fitting from MAP sen-
sor.

mounting bolts

INSTALLATION
(1) Install rubber L-shaped fitting to MAP sensor.
(2) Position sensor to throttle body while guiding
rubber fitting over throttle body vacuum nipple.

MOUNTING
SCREWS

@)

RUBBER
FITTING

80a61168

Fig. 49 MAP Sensor Mounting

(3) Install MAP sensor mounting bolts (screws).
Tighten screws to 3 N-m (25 in. Ibs.) torque.
(4) Install air cleaner intake tube.

DUTY CYCLE EVAP CANISTER PURGE
SOLENOID

Refer to Group 25, Emission Control System for
removal/installation procedures.

POWERTRAIN CONTROL MODULE (PCM)

The PCM is located in the engine compartment
next to the air cleaner assembly (Fig. 50).

(3) 32-WAY
CONNECTORS

W\

(Sea N2

804d8eb3

Fig. 50 PCM Location

REMOVAL

To avoid possible voltage spike damage to the
PCM, ignition key must be off, and negative battery
cable must be disconnected before unplugging PCM
connectors.

(1) Disconnect negative battery cable at battery.
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Fig. 51 PCM Mounting

(2) Remove cover over electrical connectors. Cover
snaps onto PCM.

(3) Carefully unplug the three 32—way connectors
(Fig. 51) from PCM.

(4) Remove three PCM mounting bolts and remove
PCM from vehicle.

INSTALLATION

(1) Install PCM and mounting bolts to vehicle.

(2) Tighten bolts to 4 N-m (35 in. Ibs.).

(3) Check pin connectors in the PCM and the three
32—way connectors for corrosion or damage. Also, the
pin heights in connectors should all be same. Repair
as necessary before installing connectors.

(4) Install three 32—way connectors.

(5) Install cover over electrical connectors. Cover
snaps onto PCM.

(6) Install battery cable.

(7) Use the DRB scan tool to reprogram new PCM
with vehicles original Identification Number (VIN)
and original vehicle mileage.

POWER STEERING PRESSURE SWITCH—2.5L
ENGINE

This switch is not used with 4.0L six-cylinder
engines.

The power steering pressure switch is installed in
the power steering high-pressure hose (Fig. 52).

REMOVAL
(1) Disconnect electrical
steering pressure switch.

connector from power

POWER STEERING /

ELECTRICAL
CONNECTOR

POWER STEERING
PUMP

80a871b4

Fig. 52 Power Steering Pressure Switch

(2) Place a small container or shop towel beneath
switch to collect any excess fluid.

(3) Remove switch. Use back-up wrench on power
steering line to prevent line bending.

INSTALLATION

(1) Install power steering switch into power steer-
ing line.

(2) Tighten to 14-22 N-m (124-195 in. Ibs.) torque.

(3) Connect electrical connector to switch.

(4) Check power steering fluid and add as neces-
sary.

(5) Start engine and again check power steering
fluid. Add fluid if necessary.

OXYGEN SENSOR

The upstream O2S sensor is located in exhaust
downpipe. The downstream sensor is located near
outlet end of catalytic converter. Refer to (Fig. 53).

UPSTREAM
OXYGEN SENSOR

DOWNSTREAM
OXYGEN SENSOR

8052439

Fig. 53 Oxygen Sensor Locations
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REMOVAL

WARNING: THE EXHAUST MANIFOLD, EXHAUST
PIPES AND CATALYTIC CONVERTER BECOME
VERY HOT DURING ENGINE OPERATION. ALLOW
ENGINE TO COOL BEFORE REMOVING OXYGEN
SENSOR.

(1) Raise and support vehicle.
(2) Disconnect wire connector from O2S sensor.

CAUTION: When disconnecting sensor electrical
connector, do not pull directly on wire going into
Sensor.

(3) Remove O2S sensor. Snap-On oxygen sensor
wrench (number YA 8875) may be used for removal
and installation.

INSTALLATION

Threads of new oxygen sensors are factory coated
with anti-seize compound to aid in removal. DO
NOT add any additional anti-seize compound to
threads of a new oxygen sensor.

(1) Install O2S sensor. Tighten to 30 N-m (22 ft.
Ibs.) torque.

(2) Connect O2S sensor wire connector.

(3) Lower vehicle.

AIR CLEANER ELEMENT (FILTER)

REMOVAL

(1) Unlock air tube clamp (Fig. 54) at air cleaner
cover. To unlock clamp, attach adjustable pliers to
clamp and rotate pliers as shown in (Fig. 55).

(2) Remove air tube at cover.

(3) Pry back three clips retaining air cleaner cover
to air cleaner housing.

(4) Remove housing cover and remove air cleaner
element.

(5) Clean inside of housing before replacing ele-
ment.

INSTALLATION

(1) Install air cleaner element into housing.

(2) Install air cleaner cover to housing (three
clips). Be sure cover is properly seated to air cleaner
housing.

(3) Install air tube and clamp to cover. Compress
clamp snugly with adjustable pliers as shown in (Fig.
56).

FUEL SYSTEM 14 - 49

COVER 7 AIR
? TUBE

CLAMPS (2)
ELEMENT
(FILTER)

CLIPS (3)

HOUSING ! 80aac2sf
Fig. 54 Air Cleaner Housing and Element (Filter)

CLAMP
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REMOVAL <«

J9314-136
Fig. 55 Clamp Removal

CLAMP ADJUSTABLE PLIERS

J9314-137

Fig. 56 Clamp Installation
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ENGINE COOLANT TEMPERATURE SENSOR

WARNING: HOT, PRESSURIZED COOLANT CAN
CAUSE INJURY BY SCALDING. COOLING SYSTEM
MUST BE PARTIALLY DRAINED BEFORE REMOV-
ING THE COOLANT TEMPERATURE SENSOR.
REFER TO GROUP 7, COOLING.

The coolant temperature sensor is installed in the
thermostat housing (Fig. 57).

THERMOSTAT ™ ENGINE COOLANT
HOUSING TEMPERATURE SENSOR
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Fig. 57 Engine Coolant Temperature Sensor—
Typical

REMOVAL

(1) Partially drain cooling system until coolant
level is below cylinder head. Observe the WARN-
INGS in Group 7, Cooling.

(2) Disconnect coolant temperature sensor wire
connector.

(3) Remove sensor from thermostat housing.

INSTALLATION

(1) Apply sealant to sensor threads (new replace-
ment sensors will have sealant already applied).

(2) Install coolant temperature sensor into thermo-
stat housing. Tighten to 11 N-m (8 ft. Ibs.) torque.

(3) Connect wire connector.

(4) Fill cooling system. Refer to Group 7, Cooling
System.

INTAKE MANIFOLD AIR TEMPERATURE
SENSOR

The intake manifold air temperature (IAT) sensor
is installed into intake manifold plenum near throttle
body (Fig. 58) or (Fig. 59).
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Fig. 58 IAT Sensor Location—4.0L Engine
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Fig. 59 IAT Sensor Location—2.5L Engine
REMOVAL

(1) Disconnect electrical connector from IAT sen-
sor.
(2) Remove sensor from intake manifold.

INSTALLATION

(1) Install IAT sensor into intake manifold.
Tighten sensor to 28 N-m (20 ft. Ibs.) torque.

(2) Connect electrical connector to sensor.

VEHICLE SPEED SENSOR

The vehicle speed sensor is located on the speed-
ometer pinion gear adapter (Fig. 60) or (Fig. 61). The
pinion gear adapter is located on the extension hous-
ing of transmission (drivers side).
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Fig. 60 Vehicle Speed Sensor Location—2WD—
Typical
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Fig. 61 Vehicle Speed Sensor Location—4WD—
Typical

REMOVAL

(1) Raise and support vehicle.

(2) Disconnect electrical connector from sensor.

(3) Remove sensor mounting bolt (Fig. 62).

(4) Remove sensor (pull straight out) from speed-
ometer pinion gear adapter (Fig. 62). Do not remove
gear adapter from transmission.

SPEEDOMETER PINION
GEAR ADAPTER
VEHICLE
SPEED O-RING

SENSOR 19314-188

Fig. 62 Sensor Removal/Installation

INSTALLATION

(1) Clean inside of speedometer pinion gear

adapter before installing speed sensor.

(2) Install sensor into speedometer gear adapter
and install mounting bolt. Before tightening bolt,
verify speed sensor is fully seated (mounted
flush) to speedometer pinion gear adapter.

(3) Tighten sensor mounting bolt to 2.2 N-m (20 in.
Ibs.) torque.

(4) Connect electrical connector to sensor.

SPECIFICATIONS
TORQUE CHART

DESCRIPTION TORQUE
Air Cleaner Housing Mount. Bolts . .. ... ... 8 N'm
(71 in. Ibs.)
Engine Coolant Temperature Sensor ... ... 11 N'm
(96 in. Ibs.)
IAC Motor-To-Throttle Body Bolts . ........ 7 N-m
(60 in. Ibs.)
Intake Manifold Air Temp. Sensor . ....... 28 N'm
(20 ft. Ibs.)
MAP Sensor Mounting Screws .. 3 N-m (25 in. Ibs.)
Oxygen Sensor . ............. 30 N-m (22 ft. Ibs.)
PCM Mounting Screws ........ 4 N-m (35 in. Ibs.)
Power Steering Pressure Switch .. ... .. 14-22 N'm

(124-195 in. Ibs.)

Throttle Body Mounting Bolts . 11 N-m (100 in. Ibs.)
Throttle Position Sensor Mounting Screws .. 7 N-m
(60 in. Ibs.)
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DESCRIPTION TORQUE
Vehicle Speed Sensor Mounting Bolt . . . . .. 2.2 N'm
(20 in. Ibs.)

SPECIAL TOOLS

=y a
= (A
FUEL SYSTEM R A

02S (Oxygen Sensor) Remover/Installer—C-4907

Test Kit, Fuel Pressure—5069

Adapters, Fuel Pressure Test—6539 and/or 6631

Fitting, Air Metering—6714

Fuel Line Removal Tool—6782
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GENERAL INFORMATION
FUEL SHUTDOWN SOLENOID

The fuel shutdown solenoid is controlled and
operated by the MSA.

The fuel shutdown (shut-off) solenoid is used to
electrically shut off the diesel fuel supply to the high-
pressure fuel injection pump. The solenoid is
mounted to the rear of the injection pump.

The solenoid controls starting and stopping of the
engine regardless of the position of the accelerator

FUEL SHUTDOWN SOLENOID

pedal. When the ignition (key) switch is OFF, the
solenoid is shut off and fuel flow is not allowed to the
fuel injection pump. When the key is placed in the
ON or START positions, fuel supply is allowed at the
injection pump.

FUEL REQUIREMENTS—2.5L DIESEL

Premium quality diesel fuel with a minimum Cet-
ane rating of 50 or higher is required.
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DESCRIPTION AND OPERATION
INTRODUCTION

This Fuel Delivery section will cover components
not controlled by the PCM. For components con-
trolled by the PCM, refer to the Fuel Injection Sys-
tem—2.5L Diesel Engine section of this group.

The fuel heater relay, fuel heater and fuel gauge
are not operated by the PCM. These components are
controlled by the ignition (key) switch. All other fuel
system electrical components necessary to operate
the engine are controlled or regulated by the PCM.

FUEL SYSTEM PRESSURE WARNING

WARNING: HIGH-PRESSURE FUEL LINES DELIVER
DIESEL FUEL UNDER EXTREME PRESSURE FROM
THE INJECTION PUMP TO THE FUEL INJECTORS.
THIS MAY BE AS HIGH AS 45,000 KPA (6526 PSI).
USE EXTREME CAUTION WHEN INSPECTING FOR

HIGH-PRESSURE FUEL LEAKS. INSPECT FOR
HIGH-PRESSURE FUEL LEAKS WITH A SHEET OF
CARDBOARD (Fig. 1). HIGH FUEL INJECTION
PRESSURE CAN CAUSE PERSONAL INJURY IF
CONTACT IS MADE WITH THE SKIN.

FUEL TANK

The fuel tank and tank mounting used with the
diesel powered engine is the same as used with gas-
oline powered models, although the fuel tank module
is different.

The fuel tank contains the fuel tank module and
two rollover valves. Two fuel lines are routed to the
fuel tank module. One line is used for fuel supply to
the fuel filter/water separator. The other is used to
return excess fuel back to the fuel tank.

The fuel tank module contains the fuel gauge elec-
trical sending unit. An electrical fuel pump is not
used with the diesel engine.
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80ba77f9

Fig. 1 Typical Fuel Pressure Test at Injector

FUEL TANK MODULE

An electric fuel pump is not attached to the fuel
tank module for diesel powered engines. Fuel is
siphoned by the fuel injection pump.

The fuel tank module is installed in the top of the
fuel tank. The fuel tank module contains the follow-
ing components:

e Fuel reservoir
A separate in-tank fuel filter
Electric fuel gauge sending unit
Fuel supply line connection
Fuel return line connection

FUEL GAUGE SENDING UNIT

The fuel gauge sending unit is attached to the side
of the fuel pump module. The sending unit consists of
a float, an arm, and a variable resistor (track). The
track is used to send an electrical signal used for fuel
gauge operation.

As the fuel level increases, the float and arm move
up. This decreases the sending unit resistance, caus-
ing the PCM to send a signal to the fuel gauge on the
instrument panel to read full. As the fuel level
decreases, the float and arm move down. This
increases the sending unit resistance, causing the
PCM to send a signal to the fuel gauge on the instru-
ment panel to read empty.

FUEL FILTER/WATER SEPARATOR

The fuel filter/water separator assembly is located
in the engine compartment near the strut tower (Fig.
2).

80acebbe

Fig. 2 Fuel Filter/Water Separator Location

The combination fuel filter/water separator pro-
tects the fuel injection pump by helping to remove
water and contaminants from the fuel. Moisture col-
lects at the bottom of the filter/separator in a plastic
bowl.

The fuel filter/water separator assembly contains
the fuel filter, fuel heater element, and fuel drain
valve.

For information on the fuel heater, refer to Fuel
Heater in this group.

Refer to the maintenance schedules in Group 0 in
this manual for the recommended fuel filter replace-
ment intervals.

For periodic draining of water from the bowl, refer
to Fuel Filter/Water Separator Removal/lnstallation
in this group.

FUEL SHUTDOWN SOLENOID

The fuel shutdown solenoid is controlled and
operated by the MSA.

The fuel shutdown (shut-off) solenoid is used to
electrically shut off the diesel fuel supply to the high-
pressure fuel injection pump. The solenoid is
mounted to the rear of the injection pump.

The solenoid controls starting and stopping of the
engine regardless of the position of the accelerator
pedal. When the ignition (key) switch is OFF, the
solenoid is shut off and fuel flow is not allowed to the
fuel injection pump. When the key is placed in the
ON or START positions, fuel supply is allowed at the
injection pump.
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FUEL INJECTION PUMP

The fuel injection pump is a mechanical distribu-
tor—type, Bosch VP36 series (Fig. 3). A gear on the
end of the injection pump shaft meshes with the
drive gear at the front of engine. The pump is
mechanically timed to the engine. The MSA can
make adjustments to the timing of the injection

pump.
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Fig. 3 Fuel Injection Pump

The injection pump contains the fuel shutdown
solenoid, fuel temperature sensor, control sleeve sen-
sor, fuel quantity actuator and the fuel timing sole-
noid (Fig. 3).

In the electronically controlled injection pump, the
pump plunger works the same as the pump plunger
in a mechanically controlled injection pump, but the
amount of fuel and the time the fuel is injected is
controlled by the vehicle’'s MSA, instead of by a
mechanical governor assembly. A solenoid controlled
by the MSA is used in place of the mechanical gover-
nor assembly, and it moves a control sleeve inside the
pump that regulates the amount of fuel being
injected. There is no mechanical connection between
the accelerator pedal and the electronically controlled
injection pump. Instead, a sensor connected to the
accelerator pedal sends a signal to the MSA that rep-
resents the actual position of the accelerator pedal.
The MSA uses this input, along with input from
other sensors to move the control sleeve to deliver
the appropriate amount of fuel. This system is known
as “Drive-By-Wire”.

The actual time that the fuel is delivered is very
important to the diesel combustion process. The MSA
monitors outputs from the engine speed sensor (fly-
wheel position in degrees), and the fuel injector sen-
sor (mechanical movement within the #1 cylinder
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fuel injector). Outputs from the Accelerator Pedal
Position sensor, engine speed sensor (engine rpm)
and engine coolant temperature sensor are also used.
The MSA will then compare its set values to these
outputs to electrically adjust the amount of fuel tim-
ing (amount of advance) within the injection pump.
This is referred to as “Closed Loop” operation. The
MSA monitors fuel timing by comparing its set value
to when the injector #1 opens. If the value is greater
than a preset value a fault will be set.

Actual electric fuel timing (amount of advance) is
accomplished by the fuel timing solenoid mounted to
the bottom of the injection pump (Fig. 3). Fuel timing
will be adjusted by the MSA, which controls the fuel
timing solenoid.

An overflow valve is attached into the fuel return
line at the rear of the fuel injection pump (Fig. 3).
This valve serves two purposes. One is to ensure that
a certain amount of residual pressure is maintained
within the pump when the engine is switched off.
This will prevent the fuel timing mechanism within
the injection pump from returning to its zero posi-
tion. The other purpose is to allow excess fuel to be
returned to the fuel tank through the fuel return
line. The pressure values within this valve are preset
and can not be adjusted.

The fuel injection pump supplies high—pressure
fuel of approximately 45,000 kPa (6526 psi) to each
injector in precise metered amounts at the correct
time.

For mechanical injection pump timing, refer to
Fuel Injection Pump Timing in the Service Proce-
dures section of this group.

FUEL INJECTORS

Fuel drain tubes (Fig. 4) are used to route excess
fuel back to the overflow valve at the rear of the
injection pump. This excess fuel is then returned to
the fuel tank through the fuel return line.

The injectors are connected to the fuel injection
pump by the high—pressure fuel lines. A separate
injector is used for each of the four cylinders. An
injector containing a sensor (Fig. 5) is used on the
cylinder number one injector. This injector is called
instrumented injector #1 or needle movement sensor.
It is used to tell the MSA when the #1 injector’s
internal spring-loaded valve seat has been forced
open by pressurized fuel being delivered to the cylin-
der, which is at the end of its compression stroke.
When the instrumented injector’s valve seat is force
open, it sends a small voltage spike pulse to the
MSA. This tells the MSA that cylinder #1 is firing. It
is not used with the other three injectors.

Fuel enters the injector at the fuel inlet (top of
injector) and is routed to the needle valve bore. When
fuel pressure rises to approximately 15,000-15,800
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Fig. 4 Fuel Injectors and Drain Tubes
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Fig. 5 Fuel Injector Sensor

kPa (2175-2291 psi), the needle valve spring tension
is overcome. The needle valve rises and fuel flows
through the spray holes in the nozzle tip into the
combustion chamber. The pressure required to lift
the needle valve is the injector opening pressure set-
ting. This is referred to as the “pop-off” pressure set-
ting.

Fuel pressure in the injector circuit decreases after
injection. The injector needle valve is immediately
closed by the needle valve spring and fuel flow into
the combustion chamber is stopped. Exhaust gases
are prevented from entering the injector nozzle by
the needle valve.

A copper washer (gasket) is used at the base of
each injector (Fig. 5) to prevent combustion gases
from escaping.

Fuel injector firing sequence is 1-3-4-2.

FUEL TUBES/LINES/HOSES AND CLAMPS—
LOW-PRESSURE TYPE

Also refer to the proceeding section on Quick—Con-
nect Fittings.

Inspect all hose connections such as clamps, cou-
plings and fittings to make sure they are secure and
leaks are not present. The component should be
replaced immediately if there is any evidence of deg-
radation that could result in failure.

Never attempt to repair a plastic fuel line/tube or a
quick—connect fitting. Replace complete line/tube as
necessary.

Avoid contact of any fuel tubes/hoses with other
vehicle components that could cause abrasions or
scuffing. Be sure that the fuel lines/tubes are prop-
erly routed to prevent pinching and to avoid heat
sources.

The lines/tubes/hoses are of a special construction.
If it is necessary to replace these lines/tubes/hoses,
use only original equipment type.

The hose clamps used to secure the rubber hoses
are of a special rolled edge construction. This con-
struction is used to prevent the edge of the clamp
from cutting into the hose. Only these rolled edge
type clamps may be used in this system. All other
types of clamps may cut into the hoses and cause
fuel leaks.

Where a rubber hose is joined to a metal tube
(staked), do not attempt to repair. Replace entire
line/tube assembly.

Use new original equipment type hose clamps.
Tighten hose clamps to 2 N-m (20 in. Ibs.) torque.

QUICK-CONNECT FITTINGS—LOW PRESSURE
TYPE

Different types of quick-connect fittings are used to
attach various fuel system components. These are: a
single-tab type, a two-tab type or a plastic retainer
ring type (Fig. 6). Refer to Quick-Connect Fittings in
the Removal/lnstallation section for more informa-
tion.

CAUTION: The interior components (o-rings, spac-
ers) of quick-connect fitting are not serviced sepa-
rately, but new pull tabs are available for some
types. Do not attempt to repair damaged fittings or
fuel lines/tubes. If repair is necessary, replace the
complete fuel tube assembly.
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Fig. 6 Plastic Retainer Ring-Type Fitting
HIGH-PRESSURE FUEL LINES

CAUTION: The high—pressure fuel lines must be
held securely in place in their holders. The lines
cannot contact each other or other components. Do
not attempt to weld high—pressure fuel lines or to
repair lines that are damaged. Only use the recom-
mended lines when replacement of high—pressure
fuel line is necessary.

High—pressure fuel lines deliver fuel under pres-
sure of up to approximately 45,000 kPa (6526 psi)
from the injection pump to the fuel injectors. The
lines expand and contract from the high—pressure
fuel pulses generated during the injection process. All
high—pressure fuel lines are of the same length and
inside diameter. Correct high—pressure fuel line
usage and installation is critical to smooth engine
operation.

WARNING: USE EXTREME CAUTION WHEN
INSPECTING FOR HIGH-PRESSURE FUEL LEAKS.
INSPECT FOR HIGH-PRESSURE FUEL LEAKS WITH
A SHEET OF CARDBOARD. HIGH FUEL INJECTION
PRESSURE CAN CAUSE PERSONAL INJURY IF
CONTACT IS MADE WITH THE SKIN.

FUEL DRAIN TUBES

These rubber tubes are low—pressure type.

Some excess fuel is continually vented from the
fuel injection pump. During injection, a small amount
of fuel flows past the injector nozzle and is not
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injected into the combustion chamber. This fuel
drains into the fuel drain tubes (Fig. 7) and back to
the tee banjo fitting, which is connected to the same
line as the overflow valve, which allows a variable
guantity to return to the fuel tank. The overflow
valve is calibrated to open at a preset pressure.
Excess fuel not required by the pump to maintain the
minimum pump cavity pressure is then returned
through the overflow valve and on to the fuel tank
through the fuel return line.

FUEL DRAIN TUBES

FITTING AT
PUMP

80a0c625

Fig. 7 Fuel Drain Tubes
FUEL HEATER

The fuel heater is used to prevent diesel fuel from
waxing during cold weather operation. The fuel
heater is located in the bottom plastic bowl of the
fuel filter/water separator (Fig. 8).

The element inside the heater assembly is made of
a Positive Temperature Coefficient (PTC) material,
and has power applied to it by the fuel heater relay
anytime the ignition key is in the “on” position. PTC
material has a high resistance to current flow when
its temperature is high, which means that it will not
generate heat when the temperature is above a cer-
tain value. When the temperature is below 7°C (45°
F), the resistance of the PTC element is lowered, and
allows current to flow through the fuel heater ele-
ment warming the fuel. When the temperature is
above 29°C (85° F), the PTC element's resistance
rises, and current flow through the heater element
stops.

Voltage to operate the fuel heater is supplied from
the ignition (key) switch and through the fuel heater
relay. Refer to the following Fuel Heater Relay for
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Fig. 8 Fuel Heater Temperature Sensor and Element
Location

additional information. The fuel heater and fuel
heater relay are not controlled by the Power-
train Control Module (ECM).

Current draw for the heater element is 150 watts
at 14 volts (DC).

FUEL HEATER RELAY

Voltage to operate the fuel heater is supplied from
the ignition (key) switch through the fuel heater
relay. The PCM or MSA is not used to control
this relay.

The fuel heater relay is located in the PDC. The
PDC is located next to the battery in the engine com-
partment. For the location of the relay within the
PDC, refer to label on PDC cover.

DIAGNOSIS AND TESTING
GENERAL INFORMATION

This section of the group will cover a general diag-
nosis of diesel engine fuel system components.

Diagnostic Trouble Codes: Refer to On-Board
Diagnostics in Group 25, Emission Control System
for a list of Diagnostic Trouble Codes (DTC's) for cer-
tain fuel system components.

The PCM and MSA must be tested with the
DRBIII scan tool. The DRBIII should be the first
step in any diagnosis of engine performance com-
plaints. Refer to the 1997 ZJ/ZG 2.5L Diesel Power-
train Diagnostic Procedures manual for diagnosis
and testing of the diesel engine control system.

FUEL SYSTEM—2.5L DIESEL ENGINE 14 -7

VISUAL INSPECTION

A visual inspection for loose, disconnected, or incor-
rectly routed wires and hoses should be made before
attempting to diagnose or service the diesel fuel
injection system. A visual check will help find these
conditions. It also saves unnecessary test and diag-
nostic time. A thorough visual inspection of the fuel
injection system includes the following checks:

(1) Be sure that the battery connections are tight
and not corroded.

(2) Be sure that the 60 way connector is fully
engaged with the PCM (Fig. 9).

(3) Be sure that the 68 way connector is fully
engaged with the MSA (Fig. 10).

POWERTRAIN MOUNTING
CONTROL BRACKET
MODULE

(PCM)

PCM _ 4@9
MOUNTING —
BOLTS (3) PCM
CONNECTOR
MOUNTING
BOLT 80a35314

Fig. 9 PCM Location—Typical

(4) Verify that the electrical connections for the
ASD relay are clean and free of corrosion. This relay
is located in the PDC. For the location of the relay
within the PDC, refer to label on PDC cover.

(5) Verify that the electrical connections for the
fuel heater relay are clean and free of corrosion. This
relay is located in the PDC. For the location of the
relay within the PDC, refer to label on PDC cover.

(6) Be sure the electrical connectors at the ends of
the glow plugs (Fig. 11) are tight and free of corro-
sion.

(7) Be sure that the electrical connections at the
glow plug relay are tight and not corroded. The glow
plug relay is located in the engine compartment on
the left—inner fender (Fig. 12).

(8) Inspect the starter motor and starter solenoid
connections for tightness and corrosion.
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Fig. 10 MSA Location—Typical
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Fig. 11 Glow Plug Connector

(9) Verify that the Fuel Injection Pump electrical
connector is firmly connected. Inspect the connector
for corrosion or damaged wires. The solenoid is
mounted to the rear of the injection pump (Fig. 13).

(10) Verify that the fuel heater electrical connector
is firmly attached to the filter bowl at the bottom of
the fuel filter/water separator. Inspect the connector
for corrosion or damaged wires.

(11) Verify that the electrical pigtail connector
(sensor connector) (Fig. 14) for the fuel injector sen-
sor is firmly connected to the engine wiring harness.
Inspect the connector for corrosion or damaged wires.
This sensor is used on the #1 cylinder injector only.

(12) Inspect for exhaust system restrictions such
as pinched exhaust pipes or a collapsed or plugged
muffler.

(13) Verify that the harness connector is firmly
connected to the vehicle speed sensor (Fig. 15) or
(Fig. 16).

XJ
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Fig. 12 Glow Plug Relay Location
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Fig. 13 Fuel Shutdown Solenoid Location

(14) Verify turbocharger wastegate operation.
Refer to Group 11, Exhaust System and Intake Man-
ifold Group for information.

(15) Verify that the harness connector is firmly
connected to the engine coolant temperature sensor.
The sensor is located on the side of cylinder head
near the rear of fuel injection pump (Fig. 17).

(16) Check for air in the fuel system. Refer to the
Air Bleed Procedure.

(17) Inspect all fuel supply and return lines for
signs of leakage.
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Fig. 14 Fuel Injector Sensor
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Fig. 15 Vehicle Speed Sensor—2 Wheel Drive

(18) Be sure that the ground connections are tight
and free of corrosion. Refer to Group 8, Wiring for
locations of ground connections.

(19) Inspect the air cleaner element (filter) for
restrictions.

(20) Be sure that the turbocharger output hose is
properly connected to the charge air cooler (inter-
cooler) inlet tube. Verify that the charge air cooler
output hose is properly connected to the cooler and
the intake manifold. Refer to Group 11, Exhaust Sys-
tem and Intake Manifold for information.

(21) Be sure that the vacuum hoses to the vacuum
pump are connected and not leaking. The vacuum

SENSOR
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VEHIOLE TRANSFER
SPEED EX'I(':EL}\ISSEION
SENSOR

80a35409

Fig. 16 Vehicle Speed Sensor—4 Wheel Drive
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pump is located in the front of engine (internal) and
is driven from the crankshaft gear (Fig. 18). Discon-
nect the hose and check for minimum vacuum from
the pump. Refer to Group 5, Brake System for spec-
ifications and procedures.

(22) Be sure that the accessory drive belt is not
damaged or slipping.

(23) Verify there is a good connection at the engine
speed sensor. Refer to the Fuel Injection System in
this section for location of the engine speed sensor
location.
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Fig. 18 Vaccum Pump at Front of Engine

(24) Verify there is a good connection at the Boost
Pressure Sensor, which is a part of the air intake
assembly.

AIR IN FUEL SYSTEM

Air will enter the fuel system whenever the fuel
supply lines, fuel filter/water separator, fuel filter
bowl, injection pump, high—pressure lines or injectors
are removed or disconnected. Air will also enter the
fuel system whenever the fuel tank has been run
empty.

Air trapped in the fuel system can result in hard
starting, a rough running engine, engine misfire, low
power, excessive smoke and fuel knock. After service
is performed, air must be bled from the system
before starting the engine.

Inspect the fuel system from the fuel tank to the
injectors for loose connections. Leaking fuel is an
indicator of loose connections or defective seals. Air
can also enter the fuel system between the fuel tank
and the injection pump. Inspect the fuel tank and
fuel lines for damage that might allow air into the
system.

For air bleeding, refer to Air Bleed Procedure in
the Service Procedures section of this group.

FUEL HEATER RELAY TEST

The fuel heater relay is located in the Power Dis-
tribution Center (PDC). Refer to Relays—Operation/
Testing in Fuel Injection System section of this group
for test procedures.
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FUEL INJECTOR TEST

The fuel injection nozzles, located on the engine
cylinder head, spray fuel under high pressure into
the individual combustion chambers. Pressurized
fuel, delivered by the fuel injection pump, unseats a
spring-loaded needle valve inside the injector, and
the fuel is atomized as it escapes through the injector
opening into the engine’s combustion chamber. If the
fuel injector does not operate properly, the engine
may misfire, or cause other driveability problems.

A leak in the injection pump-to—injector high—pres-
sure fuel line can cause many of the same symptoms
as a malfunctioning injector. Inspect for a leak in the
high—pressure lines before checking for a malfunc-
tioning fuel injector.

WARNING: THE INJECTION PUMP  SUPPLIES
HIGH-PRESSURE FUEL OF UP TO APPROXI-
MATELY 45,000 KPA (6526 PSI) TO EACH INDIVID-
UAL INJECTOR THROUGH THE HIGH-PRESSURE
LINES. FUEL UNDER THIS AMOUNT OF PRESSURE
CAN PENETRATE THE SKIN AND CAUSE PER-
SONAL INJURY. WEAR SAFETY GOGGLES AND
ADEQUATE PROTECTIVE CLOTHING. AVOID CON-
TACT WITH FUEL SPRAY WHEN BLEEDING HIGH-
PRESSURE FUEL LINES.

WARNING: DO NOT BLEED AIR FROM THE FUEL
SYSTEM OF A HOT ENGINE. DO NOT ALLOW FUEL
TO SPRAY ONTO THE EXHAUST MANIFOLD WHEN
BLEEDING AIR FROM THE FUEL SYSTEM.

To determine which fuel injector is malfunctioning,
run the engine and loosen the high—pressure fuel line
nut at the injector (Fig. 19). Listen for a change in
engine speed. If engine speed drops, the injector was
operating normally. If engine speed remains the
same, the injector may be malfunctioning. After test-
ing, tighten the line nut to 30 N-m (22 ft. Ibs.)
torque. Test all injectors in the same manner one at
a time.

Once an injector has been found to be malfunction-
ing, remove it from the engine and test it. Refer to
the Removal/Installation section of this group for pro-
cedures.

After the injector has been removed, install it to a
bench—-mount injector tester. Refer to operating
instructions supplied with tester for procedures.

The opening pressure or “pop” pressure should be
15,000-15,800 kPa (2175-2291 psi). If the fuel injec-
tor needle valve is opening (“popping”) to early or to
late, replace the injector.
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Fig. 19 Typical Inspection of Fuel Injector

FUEL INJECTOR / NEEDLE MOVEMENT
SENSOR TEST

The needle movement sensor is used only on the
number—1 cylinder fuel injector (Fig. 20). It is not
used on the injectors for cylinders number 2, 3, or 4.
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Fig. 20 Needle Movement Sensor Location

Testing the needle movement sensor requires the
use of a DRB Scan tool. Refer to the Powertrain
Diagnostic Procedures manual for additional infor-
mation.

FUEL INJECTION PUMP TEST

The injection pump is not to be serviced or
the warranty may be voided. If the injection
pump requires service, the complete assembly
must be replaced.

Incorrect injection pump timing (mechanical or
electrical) can cause poor performance, excessive
smoke and emissions and poor fuel economy.

A defective fuel injection pump, defective fuel tim-
ing solenoid or misadjusted mechanical pump timing
can cause starting problems or prevent the engine
from revving up. It can also cause:

e Engine surge at idle
Rough idle (warm engine)

Low power

Excessive fuel consumption

Poor performance

Low power

Black smoke from the exhaust
Blue or white fog like exhaust
Incorrect idle or maximum speed

The electronically controlled fuel pump has no
mechanical governor like older mechanically con-
trolled fuel pumps. Do not remove the top cover of
the fuel pump, or the screws fastening the wiring
pigtail to the side of the pump. The warranty of
the injection pump and the engine may be void
if those seals have been removed or tampered
with.

FUEL SUPPLY RESTRICTIONS

LOW-PRESSURE LINES

Restricted or Plugged supply lines or fuel filter can
cause a timing fault that will cause the ECM to oper-
ate the engine in a “Limp Home” mode. See the
introduction of the Fuel Injection System in this
group for more information on the Limp Home mode.
Fuel supply line restrictions can cause starting prob-
lems and prevent the engine from revving up. The
starting problems include; low power and blue or
white fog like exhaust. Test all fuel supply lines for
restrictions or blockage. Flush or replace as neces-
sary. Bleed the fuel system of air once a fuel supply
line has been replaced. Refer to the Air Bleed Proce-
dure section of this group for procedures.

HIGH-PRESSURE LINES

Restricted (kinked or bent) high—pressure lines can
cause starting problems, poor engine performance
and black smoke from exhaust.

Examine all high—pressure lines for any damage.
Each radius on each high—pressure line must be
smooth and free of any bends or kinks.

Replace damaged, restricted or leaking high—pres-
sure fuel lines with the correct replacement line.

CAUTION: The high—pressure fuel lines must be
clamped securely in place in the holders. The lines
cannot contact each other or other components. Do
not attempt to weld high—pressure fuel lines or to
repair lines that are damaged. Only use the recom-
mended lines when replacement of high—pressure
fuel line is necessary.
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FUEL SHUTDOWN SOLENOID TEST
Refer to 1997 ZJ/ZG 2.5L Diesel Powertrain Diag-
nostic Manual for the Fuel Shutdown Solenoid test.

HIGH-PRESSURE FUEL LINE LEAK TEST

High—pressure fuel line leaks can cause starting
problems and poor engine performance.

WARNING: DUE TO EXTREME FUEL PRESSURES OF
UP TO 45,000 KPA (6526 PSI), USE EXTREME CAU-
TION WHEN INSPECTING FOR HIGH-PRESSURE FUEL
LEAKS. DO NOT GET YOUR HAND, OR ANY PART OF
YOUR BODY NEAR A SUSPECTED LEAK. INSPECT
FOR HIGH-PRESSURE FUEL LEAKS WITH A SHEET
OF CARDBOARD. HIGH FUEL INJECTION PRESSURE
CAN CAUSE PERSONAL INJURY IF CONTACT IS
MADE WITH THE SKIN.

Start the engine. Move the cardboard over the
high—pressure fuel lines and check for fuel spray onto
the cardboard (Fig. 21). If a high—pressure line con-
nection is leaking, bleed the system and tighten the
connection. Refer to the Air Bleed Procedure in this
group for procedures. Replace damaged, restricted or
leaking high—pressure fuel lines with the correct
replacement line.

HIGH
PRESSURE
LINE

FITTING

CARDBOARD

80ba77f9

Fig. 21 Typical Fuel Pressure Test at Injector

CAUTION: The high—pressure fuel lines must be
clamped securely in place in the holders. The lines
cannot contact each other or other components. Do
not attempt to weld high—pressure fuel lines or to
repair lines that are damaged. Only use the recom-
mended lines when replacement of high—pressure
fuel line is necessary.
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SERVICE PROCEDURES
AIR BLEED PROCEDURES

AIR BLEEDING AT FUEL FILTER

A certain amount of air may become trapped in the
fuel system when fuel system components are ser-
viced or replaced. Bleed the system as needed after
fuel system service according to the following proce-
dures.

WARNING: DO NOT BLEED AIR FROM THE FUEL
SYSTEM OF A HOT ENGINE. DO NOT ALLOW FUEL
TO SPRAY ONTO THE EXHAUST MANIFOLD WHEN
BLEEDING AIR FROM THE FUEL SYSTEM.

Some air enters the fuel system when the fuel fil-
ter or injection pump supply line is changed. This
small amount of air is vented automatically from the
injection pump through the fuel drain manifold tubes
if the filter was changed according to instructions.
Ensure the bowl of the fuel filter/water separator is
full of fuel.

It may be necessary to manually bleed the system
if:

e The bowl of the fuel filter/water separator is not
partially filled before installation of a new filter

e The injection pump is replaced

e High—pressure fuel line connections are loosened
or lines replaced

e Initial engine start-up or start-up after an
extended period of no engine operation

e Running fuel tank empty

FUEL INJECTION PUMP BLEEDING
(1) If the fuel injection pump has been replaced,
air should be bled at the overflow valve before
attempting to start engine.
(a) Loosen the overflow valve (Fig. 22) at the
rear of the injection pump.
(b) Place a towel below the valve.

WARNING: WHEN CRANKING THE ENGINE TO
BLEED AIR FROM THE INJECTION PUMP, THE
ENGINE MAY START. PLACE THE TRANSMISSION
IN NEUTRAL OR PARK AND SET PARKING BRAKE
BEFORE ENGAGING THE STARTER MOTOR.

CAUTION: Do not engage the starter motor for
more than 30 seconds at a time. Allow 2 minutes
between cranking intervals.
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SERVICE PROCEDURES (Continued)
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Fig. 22 Overflow Valve

(2) Crank the engine for 30 seconds at a time to
allow air trapped in the injection pump to vent out
the fuel injector drain tubes. Continue this procedure
until the engine starts. Observe the previous WARN-
ING and CAUTION.

(3) Tighten overflow valve.

HIGH-PRESSURE FUEL LINE BLEEDING

WARNING: THE INJECTION PUMP SUPPLIES HIGH-
—PRESSURE FUEL OF APPROXIMATELY 59,000 KPA
(8,557 PSI) TO EACH INDIVIDUAL INJECTOR
THROUGH THE HIGH-PRESSURE LINES. FUEL
UNDER THIS AMOUNT OF PRESSURE CAN PENE-
TRATE THE SKIN AND CAUSE PERSONAL INJURY.
WEAR SAFETY GOGGLES AND ADEQUATE PRO-
TECTIVE CLOTHING AND AVOID CONTACT WITH
FUEL SPRAY WHEN BLEEDING HIGH-PRESSURE
FUEL LINES.

WARNING: DO NOT BLEED AIR FROM THE FUEL
SYSTEM OF A HOT ENGINE. DO NOT ALLOW FUEL
TO SPRAY ONTO THE EXHAUST MANIFOLD WHEN
BLEEDING AIR FROM THE FUEL SYSTEM.

Bleed air from one injector at time.

(1) Loosen the high—pressure fuel line fitting at
the injector (Fig. 23).

(2) Crank the engine until all air has been bled
from the line. Do not operate the starter motor
for longer than 30 seconds. Wait 2 minutes
between cranking intervals.

(3) Start the engine and bleed one injector at a
time until the engine runs smoothly.

INJECTOR

J9114-69

Fig. 23 Bleeding High—Pressure Fuel Line—Typical
FUEL INJECTION PUMP TIMING

Refer to Removal/lnstallation and Adjusting Fuel
Pump Timing in this Group.

REMOVAL AND INSTALLATION
ACCELERATOR PEDAL
REMOVAL

(1) Disconnect electrical connector.
(2) Remove accelerator pedal mounting bracket
nuts. Remove accelerator pedal assembly.

INSTALLATION

(1) Place accelerator pedal assembly over studs
protruding from floor pan. Tighten mounting nuts to
5 N-m (46 in. Ibs.) torque.

(2) Connect electrical connector.

(3) Before starting the engine, operate the acceler-
ator pedal to check for any binding.

AIR CLEANER ELEMENT

REMOVAL
(1) Remove hose clamp at Mass Air Flow Sensor.
(2) Remove hose from Mass Air Flow Sensor.
(3) Loosen 2 clamps holding air cleaner housing
halves together.
(4) Remove left side of air cleaner housing.
(5) Remove element from air cleaner housing.

INSTALLATION
(1) Install a new element in housing.
(2) Position left side of housing.
(3) Snap clamps into place.
(4) Install hoses and clamps.
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REMOVAL AND INSTALLATION (Continued)
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Fig. 24 Accelerator Pedal Mounting-Typical
FUEL DRAIN TUBES

The fuel drain tubes (Fig. 25) are low—pressure
type.

Pull each tube from the injector for removal. Push
on for installation. Clamps are not required for these
tubes.

80ba77fa

Fig. 25 Fuel Injectors and Drain Tubes

FUEL FILTER/WATER SEPARATOR

The fuel filter/water separator is located in the
engine compartment on the left side near the shock
tower. (Fig. 26).

80acebbe

Fig. 26 Fuel Filter/Water Separator Location

The fuel filter/water separator assembly contains
the fuel filter, fuel heater element, and fuel drain
valve (Fig. 26).

DRAINING WATER FROM FILTER BOWL

Moisture (water) collects at the bottom of the filter/
separator in a plastic bowl. Water entering the fuel
injection pump can cause serious damage to the
pump. Note that the bulb will be illuminated for
approximately 2 seconds each time the key is
initially placed in the ON position. This is done
for a bulb check.

WARNING: DO NOT ATTEMPT TO DRAIN WATER
FROM THE FILTER/SEPARATOR WITH THE ENGINE
HOT.

(1) The bottom of the filter/separator bowl is
equipped with a drain valve (Fig. 26). The drain
valve is equipped with a fitting. Attach a piece of
rubber hose to this fitting. This hose is to be used as
a drain hose.

(2) Place a drain pan under the drain hose.

(3) With the engine not running, open the drain
valve (unscrew—drain valve has right hand threads)
from the filter/separator bowl. To gain access to this
fitting, the two filter—to—mounting bracket nuts (Fig.
26) may have to be loosened a few turns.

(4) Hold the drain open until clean fuel exits the
drain.

(5) After draining, close drain valve.

(6) Remove rubber drain hose.

(7) Dispose of mixture in drain pan according to
applicable local or federal regulations.
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REMOVAL AND INSTALLATION (Continued)

FUEL FILTER REMOVAL

(1) Drain all fuel and/or water from fuel filter/wa-
ter separator assembly. Refer to the previous Drain-
ing Water From Filter Bowl.

(2) Unplug the electrical connectors at bottom of
plastic bowl.

(3) Remove plastic bowl from bottom of fuel filter
(unscrews).

(4) Remove fuel filter from bottom of filter base
(unscrews).

FUEL FILTER INSTALLATION

(1) Clean bottom of fuel filter base.

(2) Apply clean diesel fuel to new fuel filter gasket.

(3) Install and tighten filter to filter base. The bev-
eled part of the rubber gasket should be facing up
towards the filter base.

(4) Clean the inside of bowl with a soap and water
mixture before installation. Carefully clean any resi-
due between the two metal probes at the top of the
water—in—fuel sensor. Do not use chemical cleaners
as damage to the plastic bowl may result.

(5) Pour diesel fuel into the plastic bowl before
installing bowl to bottom of fuel filter. Do this to help
prevent air from entering fuel injection pump while
attempting to starting engine.

(6) Install filter bowl to bottom of filter.

(7) Install the electrical connectors at bottom of
bowl.

(8) Tighten the filter—to—mounting bracket nuts
(Fig. 26) to 28 N-m (250 in. Ibs.) torque.

FUEL HEATER

If the fuel heater element needs replacement, the
plastic filter bowl assembly must be replaced. Refer
to Fuel Filter/Water Separator for information.

FUEL HEATER RELAY

The fuel heater relay is located in the PDC. For
the location of the relay within the PDC (Fig. 27),
refer to label on PDC cover.

FUEL LEVEL SENSOR

The fuel level sensor is located on the side of the
fuel pump module (Fig. 28).

REMOVAL

(1) Remove fuel tank. Refer to Fuel Tank Removal/
Installation.

(2) Remove fuel pump module. Refer to Fuel Pump
Module Removal/lnstallation.

(3) Remove electrical wire connector at sending
unit terminals.

(4) Press on release tab (Fig. 29) to remove send-
ing unit from pump module.
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Fig. 27 Power Distribution Center (PDC) Location
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Fig. 28 Fuel Level Sensor
FUEL INJECTION PUMP

REMOVAL

(1) Disconnect the negative battery cable.

(2) Thoroughly clean the area around the injection
pump and fuel lines of all dirt, grease and other con-
taminants. Due to the close internal tolerances
of the injection pump, this step must be per-
formed before removing pump.
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REMOVAL AND INSTALLATION (Continued)
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Fig. 29 Fuel Level Sensor Release Tab

(3) Remove the engine accessory drive belt. Refer
to Group 7, Cooling System for procedures.

(4) Remove the generator assembly.

(5) Remove the rubber fuel return and supply
hoses from the metal lines at the pump (Fig. 30).
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Fig. 30 Fuel Injection Pump

(6) Remove the electrical connector at engine cool-
ant temperature sensor.

(7) Disconnect the Fuel Injection Pump electrical
connector at fuel pump (Fig. 30).

(8) Disconnect the main engine wiring harness
from the glow plugs.

(9) Disconnect the four high—pressure fuel lines
from the fuel injection pump. Also disconnect fuel
lines at the fuel injectors. For procedures, refer to
High—Pressure Fuel Lines in this group. Place a rag
beneath the fittings to catch excess fuel.

(10) Remove the plug from timing gear cover.

(11) The “Top Dead Center” (TDC) compression fir-
ing stroke for the #1 cylinder can be determined as
follows:

(a) Using a socket attached to the front of the
crankshaft, rotate the engine clockwise until spe-
cial alignment tool VM# 1035 can be inserted
through the hole in the bottom of the clutch hous-
ing, stopping the flywheel rotation. This position is
TDC or 180° away from TDC. Engine must be at
TDC #1 compression firing stroke.

(b) To verify that you are at TDC. Remove the
oil fill cap from the cylinder head cover and the
alignment tool from the clutch housing.

(c) Rotate the crankshaft one-quarter turn clock-
wise and counter-clockwise while observing the
rocker arm through the oil fill cap hole. If the
rocker arm moves you are not at TDC.

(d) If TDC was found continue, if not rotate the
crankshaft one revolution until the alignment tool
can be re-installed in the flywheel. You are now at
TDC for the #1 cylinder compression firing stroke.
Mark the damper and timing cover for reference to
TDC. Remove the alignment tool from the clutch
housing.

(12) Remove access plug and plug washer at rear
of pump (Fig. 31). Thread special dial indicator and
adapter tool VM.1011 (Fig. 32) into this opening.
Hand tighten only.

(13) Slightly rotate the engine in a counter-clock-
wise direction until the dial gauge indicator stops
moving (20°-25° before TDC).

(14) Remove injection pump drive gear nut (Fig.
33).

(15) A special 3-piece gear removal tool set
VM.1003 (Fig. 34) must be used to remove the injec-
tion pump drive gear from the pump shaft.

(@) Thread the adapter (Fig. 35) into the timing
cover.

(b) Thread the gear puller into the injection
pump drive gear (Fig. 35). This tool is also used to
hold the gear in synchronization during pump
removal.

(c) Remove the three injection pump-to—gear
cover mounting nuts (Fig. 36). CAUTION: This
step must be done to prevent injection pump
damage.

(d) Install the drive bolt into the gear puller
(Fig. 35). Tighten the drive bolt to press (remove)
the drive gear from injection pump shaft while
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REMOVAL AND INSTALLATION (Continued)
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Fig. 31 Access Plug at Rear of Pump
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Fig. 32 Installing Dial Indicator and Special Adapter
Tools

driving injection pump rearward from timing gear

cover mounting studs.

(16) Remove pump from engine. Do not rotate
engine while gear puller is installed. Engine
damage will occur.

INSTALLATION/ADJUSTING PUMP TIMING
(1) Clean the mating surfaces of injection pump
and timing gear cover.

TIMING
GEAR
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Fig. 33 Removing Pump Drive Gear Nut
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Fig. 34 Pump Gear Tools

(2) Install a new injection pump—to—timing gear
cover gasket.

(3) Remove the gear removing bolt (drive bolt)
from gear puller. CAUTION: Do not remove the
special gear puller or timing cover adapter
tools from timing cover at this time. Gear mis-
alignment will result.

(4) Place the key way on the pump shaft to the 11
o'clock position as viewed from the front of pump.
Install the pump into the rear of timing gear cover
while aligning key way on pump shaft into pump
gear.

(5) Install and snug the 3 injection pump mount-
ing nuts. This is not the final tightening sequence.

(6) Remove the special gear puller and adapter
tools from timing gear cover.
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REMOVAL AND INSTALLATION (Continued)

ADAPTER

80alc5ch

Fig. 35 Installing Pump Drive Gear Removal Tools
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Fig. 36 Injection Pump Mounting Nuts

(7) Install the injection pump drive gear nut.
Tighten nut to 88 N-m (65 ft. Ibs.) torque.

(8) Remove the access plug and plug washer at
rear of pump (Fig. 37). Thread special dial indicator
adapter tool VM.1011 (Fig. 38) into this opening.
Hand tighten only.

(9) Attach special dial indicator tool VM.1013 into
the adapter tool (Fig. 38).

(10) Using a socket attached to the front of the
crankshaft, rotate the engine in a counter-clockwise
direction until the dial gage indicator stops moving
(20-25° before TDC).

(11) Set the dial indicator to Omm. Be sure the tip
of the dial indicator is touching the tip inside the
adapter tool.

ACCESS
PLUG

WASHER
80alc5c8

Fig. 37 Access Plug at Rear of Pump
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Fig. 38 Installing Dial Indicator and Special Adapter
Tools

(12) The “Top Dead Center” (TDC) compression fir-
ing stroke can be determined as follows:

(a) Rotate the engine clockwise until special
alignment tool VM# 1035 can be inserted through
the hole in the bottom of the clutch housing, stop-
ping the flywheel rotation. This position is TDC or
180° away from TDC. Engine must be at TDC #1
compression firing stroke.
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(b) To verify that you are at TDC. Remove the
oil fill cap from the rocker cover and the alignment
tool from the clutch housing.

(c) Rotate the crankshaft one-quarter turn clock-
wise and counter-clockwise while observing the
rocker arm through the oil fill cap hole. If the
rocker arm moves you are not at TDC.

(d) If TDC was found continue, if not rotate the
crankshaft one revolution until the alignment tool
can be re-installed in the flywheel. You are now at
TDC.

(13) The gauge reading should be at 0.60 mm. If
not, the pump must be rotated for adjustment:

(@) Loosen the three injection pump mounting
nuts at the mounting flanges. These flanges are
equipped with slotted holes. The slotted holes are
used to rotate and position the injection pump for
fuel timing. Loosen the three nuts just enough to
rotate the pump.

(b) Rotate the pump until 0.60 mm is indicated
on the dial indicator gauge. If while rotating the
pump the 0.60mm specification is passed do not
attempt to rotate the pump in the opposite direc-
tion. You must rotate the pump back below the
0.60mm specification and start the procedure over
from the start of the TDC procedure. This will pre-
vent a false reading due to gear backlash.

(c) Tighten the three pump mounting nuts to 30
N-m (22 ft. Ibs.) torque.

(d) Recheck the dial indicator after tightening
the pump mounting nuts. Gauge should still be
reading 0.60 mm.

(14) Remove dial indicator and adapter tools.

(15) Install access plug and washer to rear of
injection pump.

(16) Install plug at timing gear cover.

(17) Install and connect the four high—pressure
fuel lines to the fuel injection pump. Also connect
fuel lines at the fuel injectors. For procedures, refer
to High—Pressure Fuel Lines in this group.

(18) Install electrical connector at engine coolant
temperature sensor.

(19) Connect electrical connector at fuel shutdown
solenoid.

(20) Connect the main engine wiring harness to
the glow plugs.

(21) Connect the fuel timing solenoid pigtail har-
ness to the engine wiring harness.

(22) Connect the overflow valve/banjo fitting (fuel
return line assembly). Replace copper gaskets before
installing.

(23) Connect the rubber fuel return and supply
hoses to metal lines at pump. Tighten hose clamps to
2 N:m (20 in. Ibs.) torque.

(24) Install generator assembly.

FUEL SYSTEM—2.5L DIESEL ENGINE 14 - 19

(25) Install engine accessory drive belt. Refer to
Group 7, Cooling System for procedures.

(26) Install negative battery cable to battery.

(27) Start the engine and bring to normal operat-
ing temperature.

(28) Check for fuel leaks.

FUEL INJECTORS

Four fuel injectors are used on each engine. Of
these four, two different types are used. The fuel
injector used on cylinder number one is equipped
with a fuel injector sensor (Fig. 39). The other three
fuel injectors are identical. Do not place the fuel
injector equipped with the fuel injector sensor
into any other location except the cylinder
number one position.

NEEDLE MOVEMENT
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FUEL INJECTOR
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CYLINDER ONLY)

COPPER
WASHER

\ SENSOR

CONNECTOR
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Fig. 39 Fuel Injector Sensor — #1 Cylinder

REMOVAL

(1) Disconnect negative battery cable at battery.

(2) Thoroughly clean the area around the injector
with compressed air.

(3) Remove the fuel drain hoses (tubes) at each
injector (Fig. 40) being serviced. Each of these hoses
is slip—fit to the fitting on injector.

(4) Remove the high—pressure fuel line at injector
being removed. Refer to High—Pressure Fuel Lines in
this group for procedures.

(5) Remove the injector using special socket tool
number VM.1012A. When removing cylinder number
one injector, thread the wiring harness through the
access hole on the special socket (Fig. 41).

(6) Remove and discard the copper washer (seal) at
bottom of injector (Fig. 39).
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REMOVAL AND INSTALLATION (Continued)
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Fig. 40 Fuel Injector—Typical
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Fig. 41 Wiring Harness Through Socket

INSTALLATION

(1) Clean the injector threads in cylinder head.

(2) Install new copper washer (seal) to injector.

(3) Install injector to engine. Tighten to 70 N-m
(52 ft. Ibs.) torque.

(4) Install high—pressure fuel lines. Refer to High—
Pressure Fuel Lines in this group for procedures.

(5) Install fuel drain hoses (tubes) to each injector.
Do not use clamps at fuel drain hoses.

(6) Connect negative battery cable to battery.

(7) Bleed the air from the high—pressure lines.
Refer to the Air Bleed Procedure section of this

group.
FUEL TANK

REMOVAL

(1) Disconnect negative cable from battery.

(2) Insert fuel siphon hose into fuel filler neck and
push it into the tank.

(3) Drain fuel tank dry into holding tank or a
properly labeled diesel safety container.

(4) Raise vehicle on hoist.

(5) Disconnect both the fuel fill and fuel vent rub-
ber hoses at the fuel tank.

(6) Disconnect fuel supply and return lines from
the steel supply line (Fig. 42).
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Fig. 42 Fuel Tank Connections at Front of Tank
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Fig. 43 Fuel Fill/Vent Hose Index Marks

The fuel reservoir module electrical connec-
tor has a retainer that locks it in place.

(7) Slide electrical connector lock to unlock.

(8) Push down on connector retainer (Fig. 44) and
pull connector off module.

(9) Use a transmission jack to support fuel tank.
Remove bolts from fuel tank straps.
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Fig. 44 Module Connector Retainer and Lock

(10) Lower tank slightly. Carefully remove filler
hose from tank.

(11) Lower the fuel tank. Remove clamp and
remove fuel filler tube vent hose. Remove fuel tank
from vehicle.

INSTALLATION

(1) Position fuel tank on transmission jack. Con-
nect fuel filler tube vent hose and replace clamp.

(2) Raise tank into position and carefully work
filler tube into tank. A light coating of clean engine
oil on the tube end may be used to aid assembly.

(3) Feed filler vent line thorough frame rail. Care-
ful not to cross lines.

(4) Tighten strap bolts to 9 N-m (80 in. Ibs.).
Remove transmission jack.

CAUTION: Ensure straps are not twisted or bent
before or after tightening strap nuts.

(5) Connect module electrical connector. Place
retainer in locked position.

(6) Lubricate the fuel supply and return lines with
clean 30 weight engine oil, install the quick connect
fuel fitting. Refer to Tube/Fitting Assembly in the
Fuel Delivery section of this Group.

(7) Attach filler line to filler tube. Pull on connec-
tor to make sure of connection.

(8) Fill fuel tank, replace cap, and connect battery

negative cable.

FUEL RESERVOIR MODULE
REMOVAL

WARNING: THE FUEL RESERVOIR OF THE FUEL
MODULE DOES NOT EMPTY OUT WHEN THE TANK
IS DRAINED. THE FUEL IN THE RESERVOIR WILL
SPILL OUT WHEN THE MODULE IS REMOVED.
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(1) Disconnect negative cable from battery.

(2) Drain fuel tank dry into holding tank or a
properly labeled diesel safety container.

(3) Raise vehicle on hoist.

(4) Use a transmission jack to support the fuel
tank. Remove bolts from fuel tank straps. Lower
tank slightly.

(5) Clean area around fuel reservoir module and
tank to keep dirt and foreign material out of tank.

(6) Disconnect fuel lines from fuel module by
depressing quick connect retainers with thumb and
fore finger.

(7) Slide module electrical
unlock.

(8) Push down on connector retainer and pull con-
nector off module.

(9) Using Special Tool 6856, remove plastic locknut
counterclockwise to release pump module (Fig. 45).

connector lock to

LOCKNUT

8020cd9e

Fig. 45 Fuel Reservoir Module Lock Nut Removal

(10) Carefully remove module and o-ring from
tank.
(11) Discard old o-ring.

INSTALLATION

(1) Thoroughly clean locknut threads and mating
fule tank threads. Use a soap/water solution. Do not
use carburetor cleaner to clean threads.

(2) Apply clean water to the o-ring seal and place
on the mating fuel tank threads.

(3) Wipe seal area of tank clean and place a new
o-ring seal in position on pump.

(4) Position fuel reservoir module in tank with
locknut.

(5) Tighten locknut to 75 N-m (55 ft. Ibs.).

(6) Connect fuel lines.

(7) Plug in electrical connector. Slide connector
lock into position.

(8) Raise fuel tank, install bolts into fuel tank
straps and tighten.

(9) Lower vehicle on hoist.



14 - 22 FUEL SYSTEM—2.5L DIESEL ENGINE

XJ

REMOVAL AND INSTALLATION (Continued)

(10) Connect negative cable from battery.
(11) Fill fuel tank. Check for leaks.
(12) Install fuel filler cap.

HIGH-PRESSURE LINES

All high—pressure fuel lines are of the same length
and inside diameter. Correct high—pressure fuel line
usage and installation is critical to smooth engine
operation.

CAUTION: The high—pressure fuel lines must be
clamped securely in place in the holders. The lines
cannot contact each other or other components. Do
not attempt to weld high—pressure fuel lines or to
repair lines that are damaged. Only use the recom-
mended lines when replacement of high—pressure
fuel line is necessary.

REMOVAL

(1) Disconnect negative battery cable from battery.

(2) Remove the necessary clamps holding the lines
to the engine.

(3) Clean the area around each fuel line connec-
tion. Disconnect each line at the top of each fuel
injector (Fig. 46).

FUEL LINE HIGH-PRESSURE
INJECTOR FITTING FUEL LINE
\

FUEL
DRAIN TUBES

80alc5d4

Fig. 46 Fuel Lines at Fuel Injectors

(4) Disconnect each high—pressure line fitting at
each fuel injection pump delivery valve.

(5) Very carefully remove each line from the
engine. Note the position (firing order) of each line
while removing. Do not bend the line while
removing.

CAUTION: Be sure that the high—pressure fuel lines
are installed in the same order that they were
removed. Prevent the injection pump delivery valve
holders from turning when removing or installing

high—pressure lines from injection pump.

INSTALLATION

(1) Carefully position each high—pressure fuel line
to the fuel injector and fuel injection pump delivery
valve holder in the correct firing order. Also position
each line in the correct line holder.

(2) Loosely install the line clamp/holder bolts.

(3) Tighten each line at the delivery valve to 30
N-m (22 ft. Ibs.) torque.

(4) Tighten each line at the fuel injector to 30 N-m
(22 ft. Ibs.) torque.

Be sure the lines are not contacting each
other or any other component.

(5) Tighten the clamp bracket bolts to 24 N-m (18
ft. Ibs.) torque.

(6) Bleed air from the fuel system. Refer to the Air
Bleed Procedure section of this group.

SPECIFICATIONS

FUEL TANK CAPACITY

75 Liters (20.0 Gals.)

Nominal refill capacities are shown. A variation
may be observed from vehicle to vehicle due to man-
ufacturing tolerances, ambient temperatures and
refill procedures.

IDLE SPEED
900 rpm £25 rpm with engine at normal operat-
ing temperature.

FUEL INJECTOR FIRING SEQUENCE
1-3-4-2

FUEL SYSTEM PRESSURE

Peak Injection Pressure/Fuel Injection Pump
Operating Pressure: 40,000-45,000 kPa (5801-
6526 psi).

Opening Pressure of Fuel Injector:
15,000-15,800 kPa (2175-2291 psi).
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GENERAL INFORMATION
INTRODUCTION

This section will cover components either regulated
or controlled by the ECM controller and the Power-
train Control Module (PCM). The fuel heater relay
and fuel heater are not operated by the ECM control-
ler or the PCM. These components are controlled by
the ignition (key) switch. All other fuel system elec-
trical components necessary to operate the engine
are controlled or regulated by the ECM controller,
which interfaces with the PCM. Refer to the follow-
ing description for more information.

Certain fuel system component failures may cause
a no start, or prevent the engine from running. It is

important to know that the ECM has a feature
where, if possible, it will ignore the failed sensor, set
a code related to the sensor, and operate the engine
in a “Limp Home” mode. When the ECM is operating
in a “Limp Home” mode, the Check Engine Lamp on
the instrument panel may be constantly illuminated,
and the engine will most likely have a noticeable loss
of performance. An example of this would be an
Accelerator Pedal Position Sensor failure, and in that
situation, the engine would run at a constant 1100
RPM, regardless of the actual position of the pedal.
This is the most extreme of the three “Limp Home”
modes.

When the Check Engine Lamp is illuminated con-
stantly with the key on and the engine running, it
usually indicates a problem has been detected some-
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where within the fuel system. The DRBIII scan tool
is the best method for communicating with the ECM
and PCM to diagnose faults within the system.

DESCRIPTION AND OPERATION

POWERTRAIN CONTROL MODULE (PCM)

On LHD vehicles, the ECM is mounted behind the
lower Instrument Panel to the right of the accelera-
tor pedal (Fig. 1). On RHD vehicles, the ECM s
mounted behind the lower Instrument Panel to the
left of the clutch pedal. The Powertrain Control Mod-
ule (PCM) is mounted in the engine compartment.

(Fig. 2).
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Fig. 1 ECM Controller Location

The ECM Controller is a pre—programmed, digital
computer. It will either directly operate or partially
regulate the:

e Speed Control
Speed Control lamp
Fuel Timing Solenoid
Check Engine Light
Glow Plug Relay
Glow Plugs
Glow Plug Lamp
ASD Relay
Air Conditioning
Tachometer
Electric Vacuum Modulator (EVM)

The ECM can adapt its programming to meet
changing operating conditions.

The ECM receives input signals from various
switches and sensors. Based on these inputs, the
ECM regulates various engine and vehicle operations
through different system components. These compo-
nents are referred to as ECM Outputs. The sensors

XJ
POWERTRAIN MOUNTING
CONTROL BRACKET
MODULE

(PCM)

PCM _ 4@9
MOUNTING —
BOLTS (3) PCM
CONNECTOR
MOUNTING
BOLT 80a35314

Fig. 2 PCM Location

and switches that provide inputs to the ECM are
considered ECM Inputs.

ECM Inputs are:

e Air Conditioning Selection
Theft Alarm
ASD Relay
Control Sleeve Position Sensor
Fuel Temperature Sensor
Mass Air Flow Sensor
Accelerator Pedal Position Sensor
Engine Coolant Temperature Sensor
Low Idle Position Switch
5 Volt Supply
Vehicle Speed Sensor
Engine Speed/Crank Position Sensor (rpm)
Needle Movement Sensor
Starter Signal
Brake Switch
Speed Control Switch
Power Ground

e Ignition (key) Switch Sense

ECM Outputs:

After inputs are received by the ECM and PCM,
certain sensors, switches and components are con-
trolled or regulated by the ECM and PCM. These are
considered ECM Outputs. These outputs are for:

e A/C Clutch Relay (for A/C clutch operation)
Speed Control Lamp
ASD Relay
5 Volts Supply
Fuel Quantity Actuator
Fuel Timing Solenoid
Fuel Shutdown Solenoid
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Glow Plug Lamp
Check Engine Lamp (“On/Off” signal)
Electric Vacuum Modulator (EVM)
Glow Plug Relay
Tachometer
The PCM sends and recieves signals to and from
the ECM controller. PCM inputs are:
Power Gound
5 Volts Supply
Vehicle Speed Sensor
Water-In-Fuel Sensor
Coolant Temperature Sensor
Low Coolant Sensor
Sensor Return
Fuel Level Sensor
Qil Pressure Sensor
Tachometer Signal
Glow Plug Lamp
Check Engine Lamp (“On/Off” signal)
Brake On/Off Switch
Battery \Voltage
ASD Relay
PCM Outputs:
A/C On Signal
Vehicle Theft Alarm “Ok to Run” signal
Body Control Module CCD Bus (+)
Body Control Module CCD Bus (-)
Scan Tool Data Link Recieve
Scan Tool Data Link Transmit
Low Coolant Lamp
Generator Control

BOOST / PRESSURE SENSOR

The Boost Pressure Sensor is mounted to the top of
the intake manifold (Fig. 3). It is a sensor that mea-
sures both manifold vacuum and turbo boost, and it
also contains an integrated intake air temperature
sensor. The Boost Pressure Sensor takes the place of
the Mass Air Flow (MAF). In the Intake Air Temper-
ature Sensor component, there is a ceramic element
that changes its resistance based on temperature.
The ceramic element is part of an electronic circuit
connected to the PCM, and has a voltage applied to
it. The ceramic element is exposed to the air inside
the intake. This air has a cooling effect on the
ceramic element, and its resistance changes. This
causes the voltage flowing through the intake air
temperature circuit to vary. The voltage signal pro-
duced by the Intake Air Temperature Sensor changes
inversely to the temperature, and is measured by the
PCM. As a general rule, when the temperature of the
air in the intake is high, the voltage signal produced
by the Intake Air Temperature Sensor is low. The
component of the Boost Pressure Sensor that mea-
sures manifold vacuum and turbo boost produces a
voltage signal that is proportional to the pressure in
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the intake manifold. When the intake manifold pres-
sure is low, the voltage is low, and when the pressure
is high, the voltage is high. The PCM uses the volt-
age signals from the Boost Pressure Sensor, and the
Intake Air Temperature Sensor to determine the
amount of air flowing through the intake manifold.

— BOOST PRESSURE
SENSOR HARNESS

_ CONNECTOR =
. ) BOOST —__
‘ PRESSURE——-
SENSOR ,, , -

| 4ole |

Fig. 3 Boost Pressure Sensor Location

VEHICLE THEFT ALARM

The PCM can learn if the vehicle has a Vehicle
Theft Alarm (VTA) system. Once it detects the vehi-
cle having VTA, the controller can ONLY BE
USED ON VEHICLES WITH VTA.

If the PCM is put it on a vehicle without VTA the
Glow Plug Lamp will start to blink and the vehicle
will not start.

The PCM cannot be flashed to remove the VTA.

BATTERY VOLTAGE—PCM INPUT

The battery voltage input provides power to the
PCM. It also informs the PCM what voltage level is
being supplied by the generator once the vehicle is
running.

The battery input also provides the voltage that is
needed to keep the PCM memory alive. The memory
stores Diagnostic Trouble Code (DTC) messages.
Trouble codes will still be stored even if the battary
voltage is lost.

SENSOR RETURN—ECM/PCM INPUT (ANALOG
GROUND)

Sensor Return provides a low noise Analog ground
reference for all system sensors.

IGNITION CIRCUIT SENSE—MSA/PCM INPUT

The ignition circuit sense input signals the MSA
and PCM that the ignition (key) switch has been

80b77066
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turned to the ON position. This signal initiates the
glow plug control routine to begin the “pre—heat”
cycle.

IGNITION CIRCUIT SENSE—PCM INPUT

The ignition circuit sense input signals the PCM
that the ignition (key) switch has been turned to the
ON position. This signal initiates the glow plug con-
trol routine to begin the “pre—heat” cycle.

POWER GROUND

Provides a common ground for power devices (sole-
noid and relay devices).

NEEDLE MOVEMENT OR INSTRUMENTED

FIRST INJECTOR—ECM INPUT

This input from the ECM supplies a constant 30
mA electrical current source for the first injector sen-
sor. It will vary the voltage to this sensor when it
senses a mechanical movement within the injector
needle (pintle) of the number—1 cylinder fuel injector.
When this voltage has been determined by the ECM,
it will then control an output to the fuel timing sole-
noid (the fuel timing solenoid is located on the fuel
injection pump). Also refer to Fuel Injection Pump for
additional information.

The first injector sensor is a magnetic (inductive)
type.

The first injector sensor is used only on the fuel
injector for the number-1 cylinder (Fig. 4). It is not
used on the injectors for cylinders number 2, 3, or 4.

FUEL INJECTOR SENSOR—GROUND

NEEDLE MOVEMENT
SENSOR

FUEL INJECTOR
{(NUMBER 1
CYLINDER ONLY)

COPPER
WASHER

\ SENSOR

CONNECTOR

80ba7975

Fig. 4 Fuel Injector Sensor

Provides a low noise ground for the fuel injector
sensor only.

ENGINE COOLANT TEMPERATURE SENSOR—

ECM/PCM INPUT

The 0-5 volt input from this sensor tells the ECM
and PCM the temperature of the engine coolant.
Based on the voltage received at the ECM, it will
then determine operation of the fuel timing solenoid,
glow plug relay, electrical vacuum modulator (emis-
sion component) and generator (charging system).

The sensor is located on the side of the #3 cylinder
head near the rear of fuel injection pump (Fig. 5).
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Fig. 5 Engine Coolant Temperature Sensor Location

ENGINE SPEED/CRANK POSITION SENSOR—
ECM INPUT

The engine speed sensor is mounted to the trans-
mission bellhousing at the left/rear side of the engine
block (Fig. 6).

ENGINE
SPEED

LEFT REAR

/
OF ENGINE -~ MOUNTING BOLT(S)
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Fig. 6 Engine Speed Sensor Location
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DESCRIPTION AND OPERATION (Continued)

The engine speed sensor produces its own output
signal. If this signal is not received, the ECM will not
allow the engine to start.

The engine speed sensor input is used in conjunc-
tion with the first injector sensor to establish fuel
injection pump timing.

The flywheel has four notches at its outer edge
(Fig. 7). Each notch is spaced equally every 90°. The
notches cause a pulse to be generated when they
pass under the speed sensor (Fig. 7). These pulses
are the input to the ECM. The input from this sensor
determines crankshaft position (in degrees) by moni-
toring the notches.

ENGINE
SPEED
SENSOR

FLYWHEEL

NOTCHES

80a0c62f

Fig. 7 Speed Sensor Operation

The sensor also generates an rpm signal to the
ECM. This signal is used as an input for the control
of the generator field, vehicle speed control, and
instrument panel mounted tachometer.

If the engine speed sensor should fail, the system
is unable to compensate for the problem and the car
will stop.

AIR CONDITIONING (A/C) CONTROLS—ECM
INPUTS

The A/C control system information applies to fac-
tory installed air conditioning units.

A/IC REQUEST SIGNAL: When either the A/C or
Defrost mode has been selected and the A/C low and
high—pressure switches are closed, an input signal is
sent to the ECM. The ECM uses this input to cycle
the A/C compressor through the A/C relay.

If the A/C low or high—pressure switch opens, the
ECM will not receive an A/C request signal. The

PCM will then remove the ground from the A/C relay.
This will deactivate the A/C compressor clutch. Also,
if the engine coolant reaches a temperature outside
normal of its normal range, or it overheats, the ECM
will deactivate the A/C clutch.

BRAKE SWITCH—ECM INPUT

When the brake light switch is activated, the ECM
receives an input indicating that the brakes are
being applied. After receiving this input, the ECM is
used to control the speed control system. There is a
Primary and a Secondary brake switch. The Second-
ary brake switch is closed until the brake pedal is
pressed.

DATA LINK CONNECTOR—PCM AND ECM
INPUT AND OUTPUT

The 16—way data link connector (diagnostic scan
tool connector) links the Diagnostic Readout Box
(DRB) scan tool with the PCM and ECM. The data
link connector is located under the instrument panel
near the bottom of steering column (Fig. 8).

HEADLAMP
SWITCH

DATA LINK CONNECTOR
(LEFT SIDE OF COLUMN
ABOVE BRAKE PEDAL)

80a07536

Fig. 8 Data Link Connector Location

VEHICLE SPEED SENSOR—ECM INPUT

The vehicle speed sensor is located in the extension
housing of the transmission (2WD) (Fig. 9) or on the
transfer case extension housing (Fig. 10). The sensor
input is used by the ECM to determine vehicle speed
and distance traveled.

The speed sensor generates 8 pulses per sensor
revolution. These signals, in conjunction with a
closed throttle signal from the accelerator pedal posi-
tion sensor, indicate an idle deceleration to the ECM.
When the vehicle is stopped at idle, a released pedal
signal is received by the ECM (but a speed sensor
signal is not received).
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Fig. 9 Vehicle Speed Sensor—Typical
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Fig. 10 Vehicle Speed Sensor—4 Wheel Drive

In addition to determining distance and vehicle
speed, the output from the sensor is used to control
speed control operation.

SPEED CONTROL—ECM INPUT

The speed control system provides five separate
inputs to the ECM: On/Off, Set, Resume/Accel, Can-
cel, and Decel. The On/Off input informs the ECM
that the speed control system has been activated.
The Set input informs the ECM that a fixed vehicle

speed has been selected. The Resume input indicates
to the ECM that the previous fixed speed is
requested.

Speed control operation will start at 50 km/h-142
km/h (35-85 mph). The upper range of operation is
not restricted by vehicle speed. Inputs that effect
speed control operation are vehicle speed sensor and
accelerator pedal position sensor.

Refer to Group 8H for further speed control infor-
mation.

ASD RELAY—ECM INPUT

A 12 volt signal at this input indicates to the ECM
that the ASD relay has been activated. The ASD
relay is located in the PDC. The PDC is located next
to the battery in the engine compartment. For the
location of the relay within the PDC, refer to label on
PDC cover.

This input is used only to sense that the ASD relay
is energized. If the ECM does not see 12 volts (+) at
this input when the ASD relay should be activated, it
will set a Diagnostic Trouble Code (DTC).

FIVE VOLT POWER—ECM/PCM OUTPUT

This circuit supplies approximately 5 volts to
power the Accelerator Pedal Position Sensor, and the
Boost / Pressure Sensor.

ENGINE COOLANT GAUGE—PCM OUTPUT

Refer to the Instrument Panel and Gauges group
for additional information.

ENGINE OIL PRESSURE GAUGE—PCM
OUTPUT

Refer to the Instrument Panel and Gauges group
for additional information.

GLOW PLUG LAMP—PCM OUTPUT

The Glow Plug lamp (malfunction indicator lamp)
illuminates on the message center each time the igni-
tion (key) switch is turned on. It will stay on for
about two seconds as a bulb test.

00

Fig. 11 Glow Plug Lamp Symbol
SPEED CONTROL—PCM OUTPUTS

These two circuits control the fuel quantity actua-
tor to regulate vehicle speed. Refer to Group 8H for
Speed Control information.

AIR CONDITIONING RELAY—ECM OUTPUT

This circuit controls a ground signal for operation
of the A/C clutch relay. Also refer to Air Conditioning
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(A/C) Controls—ECM Input for additional informa-
tion.

The A/C relay is located in the Power Distribution
Center (PDC). The PDC is located next to the battery
in the engine compartment. For the location of the
relay within the PDC, refer to label on PDC cover.

TIMING SOLENOID—ECM OUTPUT

The timing solenoid is located on the bottom of the
fuel injection pump (Fig. 12).
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Fig. 12 Timing Solenoid

This 12(+) volt, pulse width modulated (duty—cycle)
output controls the amount of fuel timing (advance)
in the fuel injection pump. The higher the duty—cy-
cle, the lower the advance. The lower the duty—cycle,
the more advanced the fuel timing.

The duty—cycle is determined by the ECM from
inputs it receives from the fuel injector sensor and
engine speed sensor.

TACHOMETER—PCM OUTPUT

The PCM recieves engine rpm values from the
ECM controller, and then supplies engine rpm values
to the Body Controller that then supplies the instru-
ment cluster mounted tachometer (if equipped). Refer
to Group 8E for tachometer information.

GLOW PLUG RELAY—ECM OUTPUT

When the ignition (key) switch is placed in the ON
position, a signal is sent to the ECM relating current
engine coolant temperature. This signal is sent from
the engine coolant temperature sensor.

After receiving this signal, the ECM will determine
if, when and for how long a period the glow plug
relay should be activated. This is done before, during
and after the engine is started. Whenever the glow
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Fig. 13 Glow Plug Relay Location

plug relay is activated, it will control the 12V+ 100
amp circuit for the operation of the four glow plugs.

With a cold engine, the glow plug relay and glow
plugs may be activated for a maximum time of 200
seconds. Refer to the following Glow Plug Control
chart for a temperature/time comparison of glow plug
relay operation.

In this chart, Pre—Heat and Post-Heat times are
mentioned. Pre—heat is the amount of time the glow
plug relay circuit is activated when the ignition (key)
switch is ON, but the engine has yet to be started.
Post-heat is the amount of time the glow plug relay
circuit is activated after the engine is operating. The
Glow Plug lamp will not be illuminated during the
post—heat cycle.

GLOW PLUG CONTROL

ENGINE WAIT-TO-START | PRE-HEAT POST-HEAT
COOLANT LAMP ON CYCLE (GLOW CYCLE
TEMPERATURE | (SECONDS) PLUGS ONj) (SECONDS)

KEY ON {(SECONDS)

-30C 15 SEC. 45 SEC. 200 SEC.
-10C 8 SEC. 35 SEC. 180 SEC.
+10C 6 SEC. 25 SEC. 118 SEC.
+30C 5 SEC. 20 SEC. 70 SEC.
+40C 4 SEC. 16 SEC. 60 SEC.
+70C 3 SEC. 16 SEC. 20 SEC.

80a0c517
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GLOW PLUGS

Glow plugs are used to help start a cold or cool
engine. The plug will heat up and glow to heat the
combustion chamber of each cylinder. An individual
plug is used for each cylinder. Each plug is threaded
into the cylinder head above the fuel injector (Fig.
14).

80a18d42

Fig. 14 Glow Plug

Each plug will momentarily draw approximately 25
amps of electrical current during the initial key—on
cycle. This is on a cold or cool engine. After heating,
the current draw will drop to approximately 9-12
amps per plug.

Total momentary current draw for all four plugs is
approximately 100 amps on a cold engine dropping to
a total of approximately 40 amps after the plugs are
heated.

Electrical operation of the glow plugs are con-
trolled by the glow plug relay. Refer to the previous
Glow Plug Relay—ECM Output for additional infor-
mation.

ELECTRIC VACUUM MODULATOR (EVM)—ECM
OUTPUT

This circuit controls operation of the Electric Vac-
uum Modulator (EVM). The EVM controls operation
of the EGR valve.

Refer to Group 25, Emission Control System for
information. See Electric Vacuum Modulator.

DIAGNOSIS AND TESTING
DIESEL DIAGNOSTICS

The ECM controllers perform engine off diagnostic
tests, which may be heard for about 60 seconds after
turning the key off.

ASD RELAY TEST

To perform a test of the relay and its related cir-
cuitry, refer to the DRB scan tool. To test the relay
only, refer to Relays—Operation/Testing in this sec-
tion of the group.

Diagnostic Trouble Codes: Refer to On-Board
Diagnostics in Group 25, Emission Control System
for a list of Diagnostic Trouble Codes (DTC's) for cer-
tain fuel system components.

ENGINE SPEED SENSOR TEST

To perform a test of the engine speed sensor and
its related circuitry, refer to the DRB scan tool.

Diagnostic Trouble Codes: Refer to On-Board
Diagnostics in Group 25, Emission Control System
for a list of Diagnostic Trouble Codes (DTC's) for cer-
tain fuel system components.

ENGINE COOLANT TEMPERATURE SENSOR
TEST

The sensor is located on the side of cylinder head
near the rear of fuel injection pump (Fig. 15).

> PCM S ECM 4
i ENGINE COOLANT %, ENGINE COOLANT
TEMPERATURE

TEMPERATURE N
: (G e 2
NS ENSOR

& "%

SENSOR
Y
Q \". »
N2
==
A\ ,) ECM ECT
/- SENSOR
HARNESS
~\ PCMECT " CONNECTOR
\ SENSOR
HARNESS %
= .(,:QNN E,E\IBR\\\ 80b6023a

Fig. 15 Engine Coolant Temperature Sensor
Location

For a list of Diagnostic Trouble Codes (DTC's) for
certain fuel system components, refer to On-Board
Diagnostics in Group 25, Emission Control System.
To test the sensor only, refer to the following:

(1) Disconnect wire harness connector from coolant
temperature sensor.

(2) Test the resistance of the sensor with a high
input impedance (digital) volt-ohmmeter. The resis-
tance (as measured across the sensor terminals)
should be less than 1340 ohms with the engine
warm. Refer to the following Sensor Resistance



XJ
DIAGNOSIS AND TESTING (Continued)

(OHMS) chart. Replace the sensor if it is not within
the range of resistance specified in the chart.

SENSOR RESISTANCE (OHMS)

TEMPERATURE RESISTANCE (OHMS)
c F MIN MAX
-40 -40 291,490 381,710
-20 -4 85,850 108,390
-10 14 49,250 61,430

0 32 29,330 35,990
10 50 17,990 21,810
20 68 11,370 13,610
25 77 9,120 10,880
30 86 7,370 8,750
40 104 4,900 5,750
50 122 3,330 3,880
60 140 2,310 2,670
70 158 1,630 1,870
80 176 1,170 1,340
90 194 860 970

100 212 640 720

110 230 480 540

120 248 370 410
1928D-4

(3) Test continuity of the wire harness. Do this
between the ECM wire harness connector and the
sensor connector terminal. Also test continuity of
wire harness to the sensor connector terminal. Refer
to Group 8W for wiring connector and circuitry infor-
mation. Repair the wire harness if an open circuit is
indicated.

(4) After tests are completed, connect electrical
connector to sensor.

GLOW PLUG TEST

Hard starting or a rough idle after starting may be
caused by one or more defective glow plugs. Before
testing the glow plugs, a test of the glow plug relays
should be performed. This will ensure that 12V+ is
available at the plugs when starting the engine.
Refer to the Glow Plug Relay Test for information.

For accurate test results, the glow plugs should be
removed from the engine. The plugs must be checked
when cold. Do not check the plugs if the engine
has recently been operated. If plugs are
checked when warm, incorrect amp gauge
readings will result.

Use Churchill Glow Plug Tester DX.900 or an
equivalent (Fig. 16) for the following tests. This
tester is equipped with 4 timer lamps.

(1) Remove the glow plugs from the engine. Refer
to Glow Plug Removal/Installation.

(2) Attach the red lead of the tester to the 12V+
(positive) side of the battery.

FUEL SYSTEM—2.5L DIESEL ENGINE 14 - 31

INSERT GLOW
PLUG HERE OBSERVATION

WINDOW

SPRING LOADED
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TESTER
BUTTON

TEST LEADS
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Fig. 16 Typical Glow Plug Tester

(3) Attach the black lead of the tester to the 12V-
(negative) side of the battery.

(4) Fit the glow plug into the top of the tester and
secure it with the spring loaded bar (Fig. 16).

(5) Attach the third lead wire of the tester to the
electrical terminal at the end of the glow plug.

(6) When performing the test, the tester button
(Fig. 16) should be held continuously without release
for 20 seconds as indicated by the 4 timer lamps.
Each illuminated lamp represents a 5 second time
lapse.

(&) Press and hold the tester button (Fig. 16)
and note the amp gauge reading. The gauge read-
ing should indicate a momentary, initial current
draw (surge) of approximately 25 amps. After the
initial surge, the amp gauge reading should begin
to fall off. The glow plug tip should start to glow
an orange color after 5 seconds. If the tip did not
glow after 5 seconds, replace the glow plug. Before
discarding the glow plug, check the position of the
circuit breaker on the bottom of the plug tester. It
may have to be reset. Reset if necessary.

(b) Continue to hold the tester button while
observing the amp gauge and the 4 timer lamps.
When all 4 lamps are illuminated, indicating a 20
second time lapse, the amp gauge reading should
indicate a 9-12 amp current draw. If not, replace
the glow plug. Refer to Glow Plug Removal/lnstal-
lation.

(7) Check each glow plug in this manner using one
20 second cycle. If the glow plug is to be retested, it
must first be allowed to cool to room temperature.
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WARNING: THE GLOW PLUG WILL BECOME
EXTREMELY HOT (GLOWING) DURING THESE
TESTS. BURNS COULD RESULT IF IMPROPERLY
HANDLED. ALLOW THE GLOW PLUG TO COOL
BEFORE REMOVING FROM TESTER.

(8) Remove the glow plug from the tester.

GLOW PLUG RELAY TEST

The glow plug relay is located in the engine com-
partment on the left-inner fender (Fig. 17).

MOUNTING
BOLT

GLOW
PLUG

ELECTRICAL
CONNECTOR

80ad08f8

Fig. 17 Glow Plug Relay Location

When the ignition (key) switch is placed in the ON
position, a signal is sent to the ECM relating current
engine coolant temperature. This signal is sent from
the engine coolant temperature sensor.

After receiving this signal, the ECM will determine
if, when and for how long a period the glow plug
relay should be activated. This is done before, during
and after the engine is started. Whenever the glow
plug relay is activated, it will control the 12V+ 100
amp circuit for the operation of the four glow plugs.

The Glow Plug lamp is tied to this circuit. Lamp
operation is also controlled by the ECM.

With a cold engine, the glow plug relay and glow
plugs may be activated for a maximum time of 200
seconds. Refer to the Glow Plug Control chart for a
temperature/time comparison of glow plug relay oper-
ation.

In this chart, Pre—Heat and Post—Heat times are
mentioned. Pre—heat is the amount of time the glow
plug relay circuit is activated when the ignition (key)
switch is ON, but the engine has yet to be started.
Post—heat is the amount of time the glow plug relay
circuit is activated after the engine is operating. The
Glow Plug lamp will not be illuminated during the
post—heat cycle.

XJ

TESTING:

Disconnect and isolate the electrical connectors
(Fig. 18) at all four glow plugs. With the engine cool
or cold, and the key in the ON position, check for
10-12 volts + at each electrical connector. 10-12 volts
+ should be at each connector whenever the ECM is
operating in the pre—heat or post-heat cycles (refer
to the following Glow Plug Control chart). Be very
careful not to allow any of the four discon-
nected glow plug electrical connectors to con-
tact a metal surface. When the key is turned to
the ON position, approximately 100 amps at 12
volts is supplied to these connectors. If 10-12
volts + is not available at each connector, check con-
tinuity of wiring harness directly to the relay. If con-
tinuity is good directly to the relay, the fault is either
with the relay or the relay input from the ECM. To
test the relay only, refer to Relays—Operation/Test-
ing in this section of the group. If the relay test is
good, refer to the DRB scan tool.

Diagnostic Trouble Codes: Refer to On-Board
Diagnostics in Group 25, Emission Control System
for a list of Diagnostic Trouble Codes (DTC's) for cer-
tain fuel system components.

GLOW PLUG

ELECTRICAL
CONNECTOR

Fig. 18 Wiring Connection at Glow Plug
RELAYS—OPERATION/TESTING

The following description of operation and
tests apply only to the ASD and other relays.
The terminals on the bottom of each relay are num-
bered (Fig. 19).

OPERATION

e Terminal number 30 is connected to battery volt-
age. For both the ASD and other relays, terminal 30
is connected to battery voltage at all times.

e The ECM grounds the coil side of the relay
through terminal number 85.

e Terminal number 86 supplies voltage to the coil
side of the relay.
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GLOW PLUG CONTROL

ENGINE WAIT-TO-START PRE-HEAT POST-HEAT
COOLANT LAMP ON CYCLE (GLOW CYCLE
TEMPERATURE (SECONDS) PLUGS ON} (SECONDS)
KEY ON (SECONDS)
-30C 15 SEC. 45 SEC. 200 SEC.
-10C 8 SEC. 35 SEC. 180 SEC.
+10C 6 SEC. 25 SEC. 118 SEC.
+30C 5 SEC. 20 SEC. 70 SEC.
+40 C 4 SEC. 16 SEC. 60 SEC.
+70C 3 SEC. 16 SEC. 20 SEC.
80a0c517
MOUNTING GLOW
BOLT PLUG

ELECTRICAL
CONNECTOR

80ad08f8

Fig. 19 Glow Plug Relay Location

e When the PCM de-energizes the ASD and other
relays, terminal number 87A connects to terminal 30.
This is the Off position. In the off position, voltage is
not supplied to the rest of the circuit. Terminal 87A
is the center terminal on the relay.

e When the ECM energizes the ASD and other
relays, terminal 87 connects to terminal 30. This is
the On position. Terminal 87 supplies voltage to the
rest of the circuit.

TESTING

The following procedure applies to the ASD and
other relays.

(1) Remove relay from connector before testing.

(2) With the relay removed from the vehicle, use
an ohmmeter to check the resistance between termi-
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nals 85 and 86. The resistance should be between 75
+5 ohms.

(8) Connect the ohmmeter between terminals 30
and 87A. The ohmmeter should show continuity
between terminals 30 and 87A.

(4) Connect the ohmmeter between terminals 87
and 30. The ohmmeter should not show continuity at
this time.

(5) Connect one end of a jumper wire (16 gauge or
smaller) to relay terminal 85. Connect the other end
of the jumper wire to the ground side of a 12 volt
power source.

(6) Connect one end of another jumper wire (16
gauge or smaller) to the power side of the 12 volt
power source. Do not attach the other end of the
jumper wire to the relay at this time.

WARNING: DO NOT ALLOW OHMMETER TO CON-
TACT TERMINALS 85 OR 86 DURING THIS TEST.

(7) Attach the other end of the jumper wire to
relay terminal 86. This activates the relay. The ohm-
meter should now show continuity between relay ter-
minals 87 and 30. The ohmmeter should not show
continuity between relay terminals 87A and 30.

(8) Disconnect jumper wires.

(9) Replace the relay if it did not pass the continu-
ity and resistance tests. If the relay passed the tests,
it operates properly. Check the remainder of the ASD
and other relay circuits. Refer to group 8W, Wiring
Diagrams.

BOOST / PRESSURE SENSOR

— BOOST PRESSURE
ey
T o —
‘ % \SENSOR\&
)
=
2 X&
Y -

!

| 4ole |

Fig. 20 Boost Pressure Sensor Location

80b77066

If the boost pressure sensor fails, the PCM records
a DTC into memory and continues to operate the
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engine in one of the three “limp-in” modes. When the
PCM is operating in this mode, a loss of power will
be present, as if the turbocharger was not operating.
The best method for diagnosing faults with the boost
pressure sensor is with the DRB Il scan tool. Diag-
nostic Trouble Codes: Refer to On-Board Diagnos-
tics in Group 25, Emission Control System for a list
of Diagnostic Trouble Codes (DTC's) for certain fuel
system components.

VEHICLE SPEED SENSOR TEST

To perform a test of the sensor and its related cir-
cuitry, refer to DRB scan tool.

Diagnostic Trouble Codes: Refer to On-Board
Diagnostics in Group 25, Emission Control System
for a list of Diagnostic Trouble Codes (DTC's) for cer-
tain fuel system components.

DIAGNOSTIC TROUBLE CODES

For a list of Diagnostic Trouble Codes (DTC's),
refer to Group 25, Emission Control System for infor-
mation. See On-Board Diagnostics.

REMOVAL AND INSTALLATION

ASD RELAY

The ASD relay is located in the PDC. For the loca-
tion of the relay within the PDC, refer to label on
PDC cover.

A/C CLUTCH RELAY

The A/C clutch relay is located in the PDC. For the
location of the relay within the PDC, refer to label on
PDC cover.

ENGINE SPEED SENSOR

The engine speed sensor is mounted to the trans-
mission bellhousing at the rear of the engine block
(Fig. 21).

REMOVAL

(1) Disconnect the harness (on the sensor) from
the main electrical harness.

(2) Remove the sensor mounting bolts.

(3) Remove the sensor.

INSTALLATION

(1) Install the sensor flush against the opening in
the transmission housing.

(2) Install and tighten the sensor mounting bolt to
19 N'-m (14 ft. Ibs.) torque.

(3) Connect the electrical connector to the sensor.

ENGINE
SPEED

LEFT REAR

/
OF ENGINE -~ MOUNTING BOLT(S)

80alc62e

Fig. 21 Engine Speed Sensor
ENGINE COOLANT TEMPERATURE SENSOR

The sensor is located on the side of cylinder head
near the rear of fuel injection pump.

REMOVAL

WARNING: HOT, PRESSURIZED COOLANT CAN
CAUSE INJURY BY SCALDING. COOLING SYSTEM
MUST BE PARTIALLY DRAINED BEFORE REMOV-
ING THE COOLANT TEMPERATURE SENSOR.
REFER TO GROUP 7, COOLING.

(1) Partially drain cooling system. Refer to Group
7, Cooling.

(2) Disconnect electrical connector from sensor.

(3) Remove sensor from cylinder head.

INSTALLATION
(1) Install a new copper gasket to sensor.
(2) Install sensor to cylinder head.
(3) Tighten sensor to 18 N-m (13 ft. Ibs.) torque.
(4) Connect electrical connector to sensor.
(5) Replace any lost engine coolant. Refer to Group
7, Cooling System.

GLOW PLUGS

The glow plugs are located above each fuel injector
(Fig. 22). Four individual plugs are used.

REMOVAL

(1) Disconnect the negative battery cable at the
battery.

(2) Clean the area around the glow plug with com-
pressed air before removal.

(38) Disconnect electrical connector (Fig. 23) at glow
plug.

(4) Remove the glow plug (Fig. 22) from cylinder
head.
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MOUNTING GLOW
GLOW ) BOLT PLUG

/,§ — PLUG .ﬂ

80a18d42

ELECTRICAL
CONNECTOR

80ad08f8

Fig. 24 Glow Plug Relay Location

(2) Install electrical connector to relay.
(3) Install relay to inner fender.
(4) Connect battery cable to battery.

T
GLOW PLUG POWERTRAIN CONTROL MODULE (PCM)
5;‘?\&2@?3; _ The F_’CM is moun_ted to a bracket mou_nted to th_e
inner side of the right fender well behind the air
cleaner assembly (Fig. 25).
POWERTRAIN MOUNTING
CONTROL BRACKET
MODULE

(PCM)

Fig. 23 Glow Plug Electrical Connector

INSTALLATION

(1) Apply high—temperature anti-seize compound
to glow plug threads before installation.

(2) Install the glow plug into the cylinder head.
Tighten to 23 N:m (203 in. Ibs.) torque.

(3) Connect battery cable to battery.

GLOW PLUG RELAY PCM DA 4
PCM

The glow plug relay is located in the engine com- I\Illa%l#'sl'lg)(i -
partment on the left-inner fender (Fig. 24).

60-WAY
REMOVAL CONNECTOR
(1) Disconnect the negative battery cable at the
battery. MOUNTING
(2) Remove relay mounting bolt. BOLT 80235314
(3) Disconnect electrical connector at relay and
remove relay. Fig. 25 PCM Location
REMOVAL
INSTALLATION . . (1) Disconnect the negative battery cable at the
(1) Check condition of electrical connector for dam- battery.

age or corrosion. Repair as necessary.
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REMOVAL AND INSTALLATION (Continued)

(2) Loosen the 60-Way connector (Fig. 25). The
electrical connector has a sliding bar which moves
inward to lock or outward to unlock.

(3) Remove the electrical connector by pulling
straight out.

(4) Remove PCM.

INSTALLATION

(1) After the PCM electrical connector has been
separated from the PCM, inspect the pins for corro-
sion, being spread apart, bent or misaligned. Also
inspect the pin heights in the connector. If the pin
heights are different, this would indicate a pin has
separated from the connector. Repair as necessary.

(2) Engage 60-way connector into PCM. Move
slide bar to lock connector.

(3) Connect negative cable to battery.

VEHICLE SPEED SENSOR

The vehicle speed sensor (Fig. 26) is located on the
extension housing of the transmission for 2 wheel
drive vehicle, or on the transfer case housing for 4
wheel drive vehicles (Fig. 27).

SENSOR
ELECTRICAL
CONNECTOR

/" TRANSMISSION
EXTENSION
HOUSING

J9414-60

Fig. 26 Vehicle Speed Sensor Location—2 Wheel
Drive

REMOVAL

(1) Raise and support vehicle.

(2) Clean the area around the sensor before
removal.

(3) Disconnect the electrical connector from the
sensor (Fig. 28).

(4) Remove the sensor mounting bolt (Fig. 28).

XJ
SENSOR
ELECTRICAL
CONNECTOR
VEHIOLE TRANSFER
SPEED EX'I(':é\ISSEION
SENSOR

80a35409

Fig. 27 Vehicle Speed Sensor Location—4WD

SPEEDOMETER
PINION GEAR

ELECTRICAL
CONNECTOR

SENSOR
MOUNTING

SPEEDOMETER PINION
GEAR ADAPTER

VEHICLE
SPEED
SENSOR

J9314-188

Fig. 28 Sensor Removal/Installation—Typical

(5) Pull the sensor from the speedometer pinion
gear adapter for removal.

INSTALLATION

(1) Install new sensor
adapter.

(2) Tighten sensor mounting bolt. To prevent dam-
age to sensor or speedometer adapter, be sure the
sensor is mounted flush to the adapter before tight-
ening.

(3) Connect electrical connector to sensor.

into speedometer gear
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SPECIFICATIONS

GLOW PLUG CURRENT DRAW

Initial Current Draw: Approximately 22-25
amps per plug.

After 20 seconds of operation: Approximately
9-12 amps per plug.

TORQUE CHART—2.5L DIESEL

DESCRIPTION TORQUE DESCRIPTION TORQUE

Accelerator Pedal Bracket Fuel Injection Pump

Mounting Nuts........cccccveieeviccnnnenns 5 N-m (46 in. lbs.) Mounting Nuts.........cccceveicennrccennn. 30 N-m (22 ft. Ibs.)
Banjo-Type FittingS.....cvovrverrerraeraes 19 Nem (14 ft. lbs.) Fuel Injection Pump

Drive Gear......cccccmeeeicceeee e 88 No-m (65 ft. Ibs.)

Engine Coolant

Temperature Sensor......cc.cecececennees 18 N-m (13 ft. lbs.) Fuel Line Clamp Bracket Bolts..... 24 N-m (18 ft. Ibs.)
Engine Speed Sensor Bolts........... 19 N-m (14 ft. Ibs.) Fuel Tank Nuts.......ccccevvemvicenniceen. 11 Nem (100in.Ibs.)
Fuel Hose (Tube) GIOW PIUGS..c.ceveueeerereererseenssnssenens 23 N-m (203 in.Ibs.)

Clamps For Rubber Hose............. 2 N.m (20 in. Ibs.)

] Powertrain Control Module

Fuel Injector.......ooviiieeiecceeeeees 70 N-m (52 ft. Ibs.) Mounting Bolts.......ccceererevieeniernnns 1Nem (9in.Ibs.)
Fuel Injector Line Throttle Position Sensor

At |njeCt0r ...................................... 30 N‘m (22 ﬂ. |bS.) Mounting BO"ZS ............................... 7 N'm (60 in. |bS.)

Fuel Injector Line Vehicle Speed Sensor
At Injector PUmpP......coeiecnne. 30 Ne-m (22 ft. Ibs.) Mounting BoM.......eeeeereeeeererereerenns 3 Nem (26 in. Ibs.)

80a13879
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GENERAL INFORMATION
STEERING SYSTEM

The power steering system has a hydraulic pump.
The pump is a constant flow rate and displacement ,
vane-type pump. The pump on the 4.0L engine has a
reservoir mounted to it (Fig. 1). The 2.5L engine has
a remote mounted reservoir.

The steering gear used is a recirculating ball type
gear. The gear acts as a rolling thread between the
worm shaft and the rack piston. When the steering
wheel is turned the worm shaft turns which moves
the rack piston. The rack piston movement turns the
pitman shaft which is connected to the steering link-
age by the pitman arm. This gear is used on all mod-
els.

The power steering system consists of:

e Hydraulic pump

e Recirculating ball steering gear

e Steering column

e Steering linkage

GEAR

RETURN
HOSE 80a1c394

Fig. 1 Power Steering Gear & Pump - 4.0L

NOTE: Right hand drive (RHD) and left hand drive
(LHD) service procedures and torque specifications
for steering linkage, gear and column are the same.
The power steering pump procedures are different.
Refer to appropriate service procedures regarding
each component in the system.
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DIAGNOSIS AND TESTING

POWER STEERING SYSTEM DIAGNOSIS CHARTS

STEERING NOISE

There is some noise in all power steering systems. One of the most common is a hissing sound evident at a
standstill parking. Or when the steering wheel is at the end of it's travel. Hiss is a high frequency noise similar
to that of a water tap being closed slowly. The noise is present in all valves that have a high velocity fluid passing
through an orifice. There is no relationship between this noise and steering performance.

CONDITION POSSIBLE CAUSES CORRECTION
OBJECTIONAL HISS OR 1. Steering intermediate shaft to dash panel | 1. Check and repair seal at dash
WHISTLE seal. panel.

2. Noisy valve in power steering gear. 2. Replace steering gear.
RATTLE OR CLUNK 1. Gear mounting bolts loose. 1. Tighten bolts to specification.
2. Loose or damaged suspension 2. Inspect and repair suspension.
components.
3. Loose or damaged steering linkage. 3. Inspect and repair steering
linkage.
4. Internal gear noise. 4. Replace gear.
5. Pressure hose in contact with other 5. Reposition hose.
components.
CHIRP OR SQUEAL 1. Loose belt. 1. Adjust or replace.
WHINE OR GROWL 1. Low fluid level. 1. Fill to proper level.
2. Pressure hose in contact with other 2. Reposition hose.
components.
3. Internal pump noise. 3. Replace pump.
SUCKING AIR SOUND 1. Loose return line clamp. 1. Replace clamp.
2. O-ring missing or damaged on hose 2. Replace o-ring.
fitting.
3. Low fluid level. 3. Fill to proper level.
4. Air leak between pump and reservaoir. 4. Repair as necessary.
SCRUBBING OR 1. Wrong tire size. 1. Verify tire size.
KNOCKING 2. Wrong geatr. 2. Verify gear.
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DIAGNOSIS AND TESTING (Continued)

BINDING AND STICKING

STEERING 19 -3

CONDITION

POSSIBLE CAUSE

CORRECTION

DIFFICULT TO TURN WHEEL
STICKS OR BINDS

1.
2.
3.
4.
5.

6.
7.

Low fluid level.

Tire pressure.
Steering component.
Loose belt.

Low pump pressure.

Column shaft coupler binding.
Steering gear worn or out of

adjustment.

1. Fill to proper level.
2. Adjust tire pressure.
3. Inspect and lube.
4. Adjust or replace.

5. Pressure test and replace if
necessary.

6. Replace coupler.
7. Repair or replace gear.

INSUFFICIENT ASST. OR POOR RETURN TO CENTER

CONDITION

POSSIBLE CAUSE

CORRECTION

HARD TURNING OR MOMENTARY
INCREASE IN TURNING EFFORT

A WON

. Tire pressure.

. Low fluid level.

. Loose belt.

. Lack of lubrication.

. Low pump pressure.

1. Adjust tire pressure.
2. Fill to proper level.
3. Adjust or replace.

4. Inspect and lubricate steering and
suspension compnents.

5. Pressure test and repair as
necessary.

DOES NOT WANT TO RETURN TO
CENTER POSITION

6. Internal gear leak. 6. Pressure and flow test, and repair
as necessary.
STEERING WHEEL 1. Tire pressure. 1. Adjust tire pressure.

. Wheel alignment.
. Lack of lubrication.

. High friction in steering gear.

2. Align front end.

3. Inspect and lubricate steering and
suspension compnents.

4. Test and adjust as necessary.
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LOOSE STEERING AND VEHICLE LEAD

XJ

CONDITION

POSSIBLE CAUSE

CORRECTION

EXCESSIVE PLAY IN STEERING
WHEEL

[S20 N

1.
steering components.

2.
3.

Worn or loose suspension or

Worn or loose wheel bearings.
Steering gear mounting.

. Gear out of adjustment.
. Worn or loose steering coupler.

1.

2.
3.

Repair as necessary.

Repair as necessary.
Tighten gear mounting bolts to

specification.

4,
5.

Adjust gear to specification.
Repair as necessary.

VEHICLE PULLS OR LEADS TO
ONE SIDE

o O A WN B

. Tire Pressure.

. Radial tire lead.

. Brakes dragging.

. Wheel alignment.

. Weak or broken spring.

. Loose or worn steering or
suspension components.

o OB~ W NP

. Adjust tire pressure.
. Cross front tires.

. Repair as necessary.
. Align vehicle.

. Replace spring.

. Repair as necessary.
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DESCRIPTION AND OPERATION A » LD HIGH.PRESSURE
RESERVOIR FITTING
POWER STEERING PUMP (TYPICAL)
Hydraulic pressure is provided for operation of the
power steering gear by a belt driven power steering
; ; DRIVE
pump. The power steering pump is a constant flow PULLEY

rate and displacement, vane-type pump. The internal
parts in the housing operate submerged in fluid. The
flow control orifice is part of the high pressure line
fitting. The pressure relief valve inside the flow con-
trol valve limits the pump pressure. The reservoir is
attached to the pump body with spring clips on the
4.0L engine. On the 2.5L engine the reservoir is sep-
arate from the pump.

The power steering pump is connected to the steer-
ing gear by the pressure and return hoses. The pump
shaft has a pressed-on drive pulley that is belt driven
by the crankshaft pulley (Fig. 1).

NOTE: Power steering pumps have different pres-
sure rates and are not interchangeable with other
pumps.

DIAGNOSIS AND TESTING
POWER FLOW AND PRESSURE

The following procedure is used to test the operation
of the power steering system on the vehicle. This test
will provide the gallons per minute (GPM) or flow rate
of the power steering pump along with the maximum
relief pressure. Perform test any time a power steering
system problem is present. This test will determine if
the power steering pump or power steering gear is not
functioning properly. The following pressure and flow
test is performed using Power Steering Analyzer Tool
Kit 6815 (Fig. 2) and Adapter Kit 6893.

RESERVOIR
cup

PUMP /
BODY »

Fig. 1 Pump With Integral Reservoir

FLOW AND PRESSURE TEST

(1) Check the power steering belt to ensure it is in
good condition and adjusted properly.

(2) Connect pressure gauge hose from the Power
Steering Analyzer to Tube 6865.

(3) Connect Adapter 6826 to Power Steering Ana-
lyzer test valve end.

(4) Disconnect high pressure hose at gear or pump.
Use a container for dripping fluid.

(5) Connect Tube 6865 to the pump hose fitting.

(6) Connect the power steering hose from the
steering gear to Adapter 6826.

J9319-33
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TUBE

GAUGE
HOSE

ADAPTER
FITTINGS

ANALYZER

=1

80ae82e2

Fig. 2 Power Steering Analyzer

(7) Open the test valve completely.

(8) Start engine and let idle long enough to circu-
late power steering fluid through flow/pressure test
gauge and to get air out of the fluid. Then shut off
engine.

(9) Check fluid level, add fluid as necessary. Start
engine again and let idle.

(10) Gauge should read below 862 kPa (125 psi), if
above, inspect the hoses for restrictions and repair as
necessary. The initial pressure reading should be in
the range of 345-552 kPa (50-80 psi).

(11) Increase the engine speed to 1500 RPM and
read the flow meter. The reading should be 2.4 - 2.8
GPM, if the reading is below this specification the
pump should be replaced.

CAUTION: The next step involves testing maximum
pump pressure output and flow control valve oper-
ation. Do not leave valve closed for more than three
seconds as the pump could be damaged.

(12) Close valve fully three times and record high-
est pressure indicated each time. All three read-
ings must be above specifications and within
345 kPa (50 psi) of each other.

e Pressures above specifications but not within
345 kPa (50 psi) of each other, replace pump.

e Pressures within 345 kPa (50 psi) of each other
but below specifications, replace pump.

(13) Open the test valve, turn steering wheel
extreme left and right positions against the stops.
Record the highest indicated pressure at each posi-
tion. Compare readings to specifications. If highest
output pressures are not the same against either
stop, the gear is leaking internally and must be
repaired.

XJ

CAUTION: Do not force the pump to operate
against the stops for more than 2 to 3 seconds at a
time because, pump damage will result.

PUMP SPECIFICATIONS

RELIEF
PRESSURE *
50

9653 kPa
(1400 psi)
9653 kPa
(1400 psi)

ENGINE FLOW RATE (GPM)

2.5L
1500 RPM

2.4 -28 GPM

4.0L

PUMP LEAKAGE DIAGNOSIS

1. BUSHING (BEARING) WORN, SEAL WORN. REPLACE
PUMP.

2. REPLACE RESERVOIR O-RING SEAL.

3. TORQUE HOSE FITTING NUT TO SPECIFICATIONS. IF
LEAKAGE PERSISTS, REPLACE O-RING SEAL.

4. TORQUE FITTING TO SPECIFICATIONS. IF LEAKAGE
PERSISTS, REPLACE O-RING SEAL.

5. REPLACE PUMP.

6. CHECK OIL LEVEL: IF LEAKAGE PERSISTS WITH THE
LEVEL CORRECT AND CAP TIGHT, REPLACE THE
CAP.

SERVICE PROCEDURES

POWER STEERING PUMP — INITIAL
OPERATION

WARNING: THE FLUID LEVEL SHOULD BE
CHECKED WITH ENGINE OFF TO PREVENT INJURY
FROM MOVING COMPONENTS.

80alc3c3

CAUTION: Use MOPAR Power Steering Fluid or
equivalent. Do not use automatic transmission fluid
and do not overfill.
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SERVICE PROCEDURES (Continued)

Wipe filler cap clean, then check the fluid level.
The dipstick should indicate COLD when the fluid is
at normal temperature.

(1) Fill the pump fluid reservoir to the proper level
and let the fluid settle for at least two minutes.

(2) Start the engine and let run for a few seconds
then turn engine off.

(3) Add fluid if necessary. Repeat the above proce-
dure until the fluid level remains constant after run-
ning the engine.

(4) Raise the front wheels off the ground.

(5) Slowly turn the steering wheel right and left,
lightly contacting the wheel stops at least 20 times.

(6) Check the fluid level add if necessary.

(7) Lower the vehicle, start the engine and turn
the steering wheel slowly from lock to lock.

(8) Stop the engine and check the fluid level and
refill as required.

(9) If the fluid is extremely foamy or milky look-
ing, allow the vehicle to stand a few minutes and
repeat the procedure.

CAUTION: Do not run a vehicle with foamy fluid for
an extended period. This may cause pump damage.

" PUMP
ASSEMBLY

PUMP BRACKET

REMOVAL AND INSTALLATION
POWER STEERING PUMP

NOTE: The power steering pump is mounted in the
same position on LHD and RHD vehicles. On 4.0L
RHD vehicles the front bracket is different. The ser-
vice procedures are the same.

REMOVAL

(1) Remove serpentine drive belt, refer to Group 7
Cooling.

(2) Remove pressure and return hoses from pump,
and drain pump.

(3) Remove 3 pump mounting bolts through pulley
access holes .

(4) Loosen the 3 pump bracket bolts (Fig. 3) and
(Fig. 4).

(5) Tilt pump downward and remove from engine.

(6) Remove pulley from pump.

INSTALLATION

(1) Install pulley on pump.

(2) Install pump on engine.

(3) Tighten pump bracket bolts to 47 N-m (35 ft.
Ibs.).

PUMP
ASSEMBLY

2.5L 4.0L

80ae8361

Fig. 3 Pump Mounting
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REMOVAL AND INSTALLATION (Continued)

BRACKET

Fig. 4 Pump Mounting 4.0L RHD

(4) Install 3 pump mounting bolts and tighten to
27 N-m (20 ft. Ibs.).

(5) Install the pressure and return hoses to pump.

(6) Install drive belt, refer to Group 7 Cooling.

(7) Add power steering fluid and perform Power
Steering Pump Initial Operation.

PUMP RESERVOIR-2.5L

REMOVAL

(1) Remove the hoses from the bottom of the res-
ervoir and drain the reservoir.

(2) Remove the push-in fastener from the top of
the fan shroud.

(3) Slide reservoir up off the fan shroud.

INSTALLATION

(1) Slide reservoir down onto fan shroud.

(2) Install the push-in fastener in the top of fan
shroud.

(3) Install the pump hoses.

(4) Fill reservoir to proper level. Refer to Power
Steering Pump Initial Operation.

DISASSEMBLY AND ASSEMBLY
PUMP PULLEY

DISASSEMBLY
(1) Remove pump assembly.
(2) Remove pulley from pump with Puller C-4333

(Fig. 5).

XJ
PUMP ASSEMBLY
80500554
SPECIAL TOOL
C-4333
POWER
) STEERING PUMP
DRIVE PULLEY
J9319-45

Fig. 5 Pulley Removal

ASSEMBLY

(1) Replace pulley if bent, cracked, or loose.

(2) Install pulley on pump with Installer C-4063-B
(Fig. 6) flush with the end of the shaft. Ensure the
tool and pulley remain aligned with the pump shaft.

(3) Install pump assembly.

(4) With Serpentine Belt, run engine until warm (5
min.) and note any belt chirp. If chirp exists, move
pulley outward approximately 0.5 mm (0.020 in.). If
noise increases, press on 1.0 mm (0.040 in.). Be
careful that pulley does not contact mounting
bolts.



XJ

STEERING 19-9

DISASSEMBLY AND ASSEMBLY (Continued)

POWER
STEERING PUMP

DRIVE PULLEY SPECIAL TOOL

C-4063-B

J9519-1

Fig. 6 Pulley Installation
PUMP RESERVOIR

DISASSEMBLY

(1) Remove power steering pump.

(2) Clean exterior of pump.

(3) Clamp the pump body in a soft jaw vice.

(4) Pry up tab and slide the retaining clips off (Fig.
7).

NOTE: Use new retaining clips for installtion.

RESERVOIR

RETAINING
CLIPS

80315897

Fig. 7 Pump Reservoir Clips

(5) Remove fluid reservoir
Remove and discard O-ring seal.

from pump body.

ASSEMBLY

(1) Lubricate new O-ring Seal with Mopar Power
Steering Fluid or equivalent.

(2) Install O-ring seal in housing.

(3) Install reservoir onto housing.

(4) Slide and tap in new reservoir retainer clips
until tab locks to housing.

(5) Install power steering pump.

(6) Add power steering fluid, refer to Pump Initial
Operation.

FLOW CONTROL VALVE
DISASSEMBLY

(1) Clean area around fitting to prevent dirt from
entering pump. Remove pressure hose from pump fit-
ting.

(2) Remove fitting from pump housing (Fig. 8).
Prevent flow control valve and spring from
sliding out of housing bore.

FLOW CONTROL SPRING

CONTROL VALVE ASSEMBLY

FITTING
TIGHTEN TO 75 N'm (55 FT. LBS)

J9319-17

Fig. 8 Flow Control Valve
(3) Remove and discard O-ring seal.

ASSEMBLY

(1) Install spring and flow control valve into pump
housing bore. Be sure the hex nut end of the
valve is facing in toward pump.

(2) Install O-ring seal onto fitting.

(3) Install flow control valve in pump housing and
tighten to 75 N-m (55 ft. Ibs.).

(4) Install pressure hose to valve.
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SPECIFICATIONS
TORQUE CHART

DESCRIPTION

Power Steering Pump
Bracket to Pump . . . ..
Bracket to Engine . . . .

Flow Control Valve . ..

Pressure Line .......

SPECIAL TOOLS

TORQUE

............... 28 N‘m

(21 ft. Ibs.)

............... 47 N'm

(35 ft. Ibs.)

............... 75 N-m

(55 ft. Ibs.)

............... 28 N'm

(21 ft. Ibs.)

POWER STEERING PUMP

8011c958

Analyzer Set, Power Steering Flow/Pressure 6815

6893

8011d4c1

Puller C-4333
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POWER STEERING GEAR
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DESCRIPTION AND OPERATION
POWER STEERING GEAR

The power steering gear is a recirculating ball type
gear (Fig. 1). The gear acts as a rolling thread
between the worm shaft and rack piston. The worm
shaft is supported by a thrust bearing at the lower
end and a bearing assembly at the upper end. When
the worm shaft is turned the rack piston moves. The

rack piston teeth mesh with the pitman shaft. Turn-
ing the worm shaft turns the pitman shaft, which
turns the steering linkage.

CAUTION: Components attached with a nut and
cotter pin must be torqued to specification. Then if
the slot in the nut does not line up with the cotter
pin hole, tighten nut until it is aligned. Never loosen
the nut to align the cotter pin hole.
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DESCRIPTION AND OPERATION (Continued)

KEY NO. PART NAME
1 - RING, RETAINING
2- PLUG

3 - SEAL, O-RING
5 - RING, TEFLON
6 - SEAL, O-RING
7 - COVER, SIDE
8 - NUT, ADJUSTER LOCK
10 - BOLT
11 - GASKET
12 - SHAFT, PITMAN
13 - SHAFT, WORM
15 - RACE, FLAT
16 - BEARING, THRUST
17 - RACE, FLAT
18 - VALVE, CHECK
20 - HOUSING
21 . SCREW
22 . CLAMP
23 . GUIDE, BALL
25 . BALLS
26 - PISTON, RACK
27 . PLUG
2g . BEARING, NEEDLE
31. WASHER, BACKUP
35 - RING, RETAINING
36 - WASHER, LOCK
g7 . NUT
3g - SEAL
40 - SHAFT, STUB
41 - SPOOL, VALVE
42 . SEAL
43 - BODY, VALVE
45 - SEAL, O-RING VALVE BODY
46 - RING

a8 . NUT, COUPLING SHIELD RETAINER AND LOCK - ? 40 g

49 . THRUST SUPPORT ASSEMBLY

56 . SEAL, O-RING 38

53 . SEAL, PITMAN SHAFT S Q\ 48
5

") 65
o ABJUSTER NUT ASSEMBLY l/ 1

80b3b290

Fig. 1 Recirculating Ball Type Gear
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DIAGNOSIS AND TESTING
POWER STEERING GEAR LEAKAGE DIAGNOSIS

1. SIDE COVER LEAK -TORQUE 3. PRESSURE LINE FITTING -
SIDE COVER BOLTS TO TORQUE THE HOSE FITTING
SPECIFICATION. REPLACE NUT TO SPECIFICATIONS. IF
THE SIDE COVER SEAL LEAKAGE PERSISTS, REPLACE

IFTHE LEAKAGE PERSISTS. THE SEAL.

2. ADJUSTER PLUG SEAL - 4. PITMAN SHAFT SEALS -
REPLACE THE ADJUSTER REPLACE THE SEALS.
PLUG SEALS.

5. TOP COVER SEAL - REPLACE THE
SEAL. 80aic3c2

REMOVAL AND INSTALLATION

STEERING GEAR

REMOVAL

(1) Place the front wheels in the straight ahead
position with the steering wheel centered.

(2) Disconnect and cap the fluid hoses from steer-
ing gear.

(3) Remove the column coupler shaft from the
gear.

(4) Remove pitman arm from gear.

(5) Remove the steering gear retaining bolts and
remove the gear (Fig. 2) .

INSTALLATION

(1) Align the column coupler shaft to steering gear.

(2) Install steering gear (and bracket) on the frame
rail and tighten bolts to 95 N-m (70 ft. Ibs.)

(3) Align and install the pitman arm and tighten
nut to 251 N-m (185 ft. Ibs.).

(4) Connect fluid hoses to steering gear and
tighten to 28 N-m (21 ft. Ibs.).

(5) Fill power steering system to proper level.

WASHER  SCREW

FRAME

GEAR 19219-46

Fig. 2 Steering Gear Mounting (LHD)
DISASSEMBLY AND ASSEMBLY

HOUSING END PLUG

DISASSEMBLY

(1) Unseat and remove retaining ring from groove
with a punch through the hole in the end of the
housing (Fig. 3).

RETAINING
RING

18919-31

Fig. 3 End Plug Retaining Ring

(2) Slowly rotate stub shaft with 12 point socket
COUNTER-CLOCKWISE to force the end plug out
from housing.
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DISASSEMBLY AND ASSEMBLY (Continued)

CAUTION: Do not turn stub shaft any further than

necessary. The rack piston balls will drop out of the

rack piston circuit if the stub shaft is turned too far.
(3) Remove O-ring from the housing (Fig. 4).

J
HOUSING ASSEMBLY
HOUSING END PLUG
O-RING SEAL
HOUSING END PLUG
RETAINING RING J9319-30

Fig. 4 End Plug Components

ASSEMBLY

(1) Lubricate O-ring with power steering fluid and
install into the housing.

(2) Install end plug by tapping the plug lightly
with a plastic mallet into the housing.

(3) Install retaining ring so one end of the ring
covers the housing access hole (Fig. 5).

RING GAP

J9219-32

Fig. 5 Installing The Retaining Ring

PITMAN SHAFT/SEALS/BEARING

DISASSEMBLY

(1) Clean exposed end of pitman shaft and housing
with a wire brush.

(2) Remove preload adjuster nut (Fig. 6).

(3) Rotate the stub shaft with a 12 point socket
from stop to stop and count the number of turns.

(4) Center the stub shaft by rotating it from the
stop 1/2 of the total amount of turns.

(5) Remove side cover bolts and remove side cover,
gasket and pitman shaft as an assembly (Fig. 6).

NOTE: The pitman shaft will not clear the housing
if it is not centered.

PRELOAD
ADJUSTER NUT

SIDE COVER

GASKET SEAL

PITMAN SHAFT

HOUSING
ASSEMBLY

80a3543f

Fig. 6 Side Cover and Pitman Shaft

(6) Remove pitman shaft from the side cover.
(7) Remove dust seal from the housing with a seal
pick (Fig. 7).

CAUTION: Use care not to score the housing bore
when prying out seals and washer.

(8) Remove retaining ring with snap ring pliers.

(9) Remove washer from the housing.

(10) Remove oil seal from the housing with a seal
pick.

(11) Remove pitman shaft bearing from housing
with a bearing driver and handle (Fig. 8).
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DISASSEMBLY AND ASSEMBLY (Continued)

‘ BEARING
olL SEAL\%/
WASHER
RETAINER @/
\6@%/ DUST SEAL

Fig. 7 Pitman Shaft Seals & Bearing

80aa4bf0

REMQVER SIDE COVER

AREA

J9319-42

Fig. 8 Needle Bearing Removal

ASSEMBLY

(1) Install pitman shaft bearing into housing with
a bearing driver and handle.

(2) Coat the oil seal and washer with special
grease supplied with the new seal.

(3) Install the oil seal with a driver and handle.

(4) Install backup washer.

(5) Install the retainer ring with snap ring pliers.

(6) Coat the dust seal with special grease sup-
plied with the new seal.

(7) Install dust seal with a driver and handle.

(8) Install pitman shaft to side cover by screwing
shaft in until it fully seats to side cover.

STEERING 19 -15

(9) Install preload adjuster nut. Do not tighten
nut until after Over-Center Rotation Torque
adjustment has been made.

(10) Install gasket to side cover and bend tabs
around edges of side cover (Fig. 6).

(11) Install pitman shaft assembly and side cover
to housing.

(12) Install side cover bolts and tighten to 60 N-m
(44 ft. Ibs.).

(13) Perform over-center rotation torque adjustment.

SPOOL VALVE

DISASSEMBLY

(1) Remove lock nut (Fig. 9).

(2) Remove adjuster nut with Spanner Wrench
C-4381.

(3) Remove thrust support assembly out of the
housing (Fig. 10).

(4) Pull stub shaft and valve assembly from the
housing (Fig. 11).

PUNCH

STEERING
|_GEAR

THRUST
\ SUPPORT HOUSING

/ ~ASSEMBLY
Fig. 10 Thrust Support Assembly

80aadbf2



19 -16  STEERING

DISASSEMBLY AND ASSEMBLY (Continued)

THRUST
SUPPORT

GEAR %

LOCK
NUT
ADJUSTER
R NUT
STUB
SHAFT
VALVE
ASSEMBLY

80b6b2c6

Fig. 11 Valve Assembly With Stub Shaft

(5) Remove stub shaft from valve assembly by
lightly tapping shaft on a block of wood to loosen
shaft. Then disengage stub shaft pin from hole in
spool valve and separate the valve assembly from
stub shaft (Fig. 12).

STUB SHAFT

|

6mm (1/4")

SHAFT PIN

HOLE IN SPOOL

19319-36

Fig. 12 Stub Shaft

(6) Remove spool valve from valve body by pulling
and rotating the spool valve from the valve body (Fig.
13).

(7) Remove spool valve O-ring and valve body
teflon rings and O-rings underneath the teflon rings
(Fig. 14).

(8) Remove the O-ring between the worm shaft
and the stub shaft.

ROTATE
VALVE TO
REMOVE

VALVE BODY J9319-37

J8919-48

Fig. 14 Valve Seals
ASSEMBLY

NOTE: Clean and dry all components, then lubri-
cate with power steering fluid.

(1) Install spool valve spool O-ring.

(2) Install spool valve in valve body by pushing
and rotating. Hole in spool valve for stub shaft pin
must be accessible from opposite end of valve body.

(3) Install stub shaft in valve spool and engage
locating pin on stub shaft into spool valve hole (Fig.
15).

NOTE: Notch in stub shaft cap must fully engage
valve body pin and seat against valve body shoul-
der.
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DISASSEMBLY AND ASSEMBLY (Continued)

NOTCH IN CAP

e d\\ VALVE BODY PIN

J9319-38

Fig. 15 Stub Shaft Installation

(4) Install O-rings and teflon
O-rings on valve body.

(5) Install O-ring into the back of the stub shaft
cap (Fig. 16).

rings over the

80accfcO

Fig. 16 Stub Shaft Cap O-Ring

(6) Install stub shaft and valve assembly in the
housing. Line up worm shaft to slots in the valve
assembly.

(7) Install thrust support assembly.

NOTE: The thrust support is serviced as an assem-
bly. If any component of the thrust support is dam-
aged the assembly must be replaced.

(8) Install adjuster nut and lock nut.
(9) Adjust Thrust Bearing Preload and Over-Cen-
ter Rotating Torque.

STEERING 19 - 17

RACK PISTON AND WORM SHAFT

DISASSEMBLY
(1) Remove housing end plug.
(2) Remove rack piston plug (Fig. 17).
(3) Remove side cover and pitman shaft.

EXTENSION

END PLUG

i

—
1
N
=
="

RACK

PISTON 192199

Fig. 17 Rack Piston End Plug

(4) Turn stub shaft COUNTERCLOCKWISE until
the rack piston begins to come out of the housing.

(5) Insert Arbor C-4175 into bore of rack piston
(Fig. 18) and hold tool tightly against worm shaft.

(6) Turn the stub shaft with a 12 point socket
COUNTERCLOCKWISE, this will force the rack pis-
ton onto the tool and hold the rack piston balls in
place.

RACK PISTON

J9119-40

K
J SPECIAL TOOL C-4175

Fig. 18 Rack Piston with Arbor
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DISASSEMBLY AND ASSEMBLY (Continued)

(7) Remove the rack piston and tool together from
housing.

(8) Remove tool from rack piston.

(9) Remove rack piston balls.

(10) Remove clamp bolts, clamp and ball guide

(Fig. 19).

(11) Remove teflon ring and O-ring from the rack

piston (Fig. 20).

% @ CLAMP

BALLS
BALL GUIDE

RACK
PISTON

80aadbf4

O-RING MUST
BE INSTALLED RACK PISTON
UNDER PISTON NUT
RING

J9219-12

Fig. 20 Rack Piston Teflon Ring and O-Ring

(12) Remove the adjuster lock nut and adjuster
nut from the stub shaft.

(13) Pull the stub shaft with the spool valve and
thrust support assembly out of the housing.

(14) Remove the worm shaft from the housing
(Fig. 21).

BEARING
RACE

GEAR
HOUSING

80aadbf5

Fig. 21 Worm Shaft

ASSEMBLY

NOTE: Clean and dry all components and lubricate
with power steering fluid.

(1) Check for scores, nicks or burrs on the rack
piston finished surface. Slight wear is normal on the
worm gear surfaces.

(2) Install O-ring and teflon ring on the rack pis-
ton.

(3) Install worm shaft in the rack piston and align
worm shaft spiral groove with rack piston ball guide
hole (Fig. 22).

INSTALL BALLS IN THIS HOLE
WHILE SLOWLY ROTATING
WORM COUNTERCLOCKWISE

\ WORM

FLANGE
J9319-39

Fig. 22 Installing Balls in Rack Piston

CAUTION: The rack piston balls must be installed
alternately into the rack piston and ball guide. This
maintains worm shaft preload. There are 12 black
balls and 12 silver (Chrome) balls. The black balls
are smaller than the silver balls.
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DISASSEMBLY AND ASSEMBLY (Continued)

(4) Lubricate and install rack piston balls through
return guide hole while turning worm shaft COUN-
TERCLOCKWISE (Fig. 22).

(5) Install remaining balls in guide using grease to
hold the balls in place (Fig. 23).

GUIDE

PETROLEUM
JELLY

BALLS J9319-40

Fig. 23 Balls in the Return Guide

(6) Install the guide onto rack piston and install
clamp and clamp bolts. Tighten bolts to 58 N-m (43
ft. 1bs.).

(7) Insert Arbor C-4175 into bore of rack piston
and hold tool tightly against worm shaft.

(8) Turn the worm shaft COUNTERCLOCKWISE
while pushing on the arbor. This will force the rack
piston onto the arbor and hold the rack piston balls
in place.

(9) Install the races and thrust bearing on the
worm shaft and install shaft in the housing (Fig. 21).

(10) Install the stub shaft with spool valve, thrust
support assembly and adjuster nut in the housing.

(11) Install the rack piston and arbor tool into the
housing.

(12) Hold arbor tightly against worm shaft and
turn stub shaft CLOCKWISE until rack piston is
seated on worm shaft.

(13) Install pitman shaft and side cover in the
housing.

(14) Install rack piston plug and tighten to 150
N-m (111 ft. Ibs.).

(15) Install housing end plug.

(16) Adjust worm shaft thrust bearing preload and
over-center rotating torque.

STEERING 19 - 19

ADJUSTMENTS
STEERING GEAR

CAUTION: Steering gear must be adjusted in the
proper order. If adjustments are not performed in
order, gear damage and improper steering response
may result.

NOTE: Adjusting the steering gear in the vehicle is
not recommended. Remove gear from the vehicle
and drain the fluid. Then mount gear in a vise to
perform adjustments.

WORM THRUST BEARING PRELOAD
(1) Mount the gear carefully into a vise.

CAUTION: Do not overtighten the vise on the gear
case. This may affect the adjustment

(2) Remove adjuster plug locknut (Fig. 24).
(3) Rotate the stub shaft back and forth with a 12
point socket to drain the remaining fluid.

PUNCH

STEERING
|_GEAR

—\ 80aadbf3

LOCK NUT

Fig. 24 Adjuster Lock Nut

(4) Turn the adjuster in with Spanner Wrench
C-4381. Tighten the plug and thrust bearing in the
housing until firmly bottomed in the housing about
34 N-m (25 ft. Ibs.).

(5) Place an index mark on the housing even with
one of the holes in adjuster plug (Fig. 25).

(6) Measure back (counterclockwise) 5.08 mm (0.20
in) and mark housing (Fig. 26).

(7) Rotate adjustment cap back (counterclockwise)
with spanner wrench until hole is aligned with the
second mark (Fig. 27).
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J8919-58

Fig. 25 Alignment Marking On Housing

18919-59

Fig. 26 Second Marking On Housing

(8) Install and tighten locknut to 108 N-m (80 ft.
Ibs.). Be sure adjustment cap does not turn while
tightening the locknut.

OVER-CENTER

NOTE: Before performing this procedure, the worm
bearing preload adjustment must be performed.

(1) Rotate the stub shaft with a 12 point socket
from stop to stop and count the number of turns.

FIRST
MARK

SECOND
MARK

WRENCH

J9219-30

Fig. 27 Aligning To The Second Mark

(2) Starting at either stop, turn the stub shaft
back 1/2 the total number of turns. This is the center
of the gear travel (Fig. 28).

ADJUSTMENT
SCREW
Y
MASTER
SPLINE J8919-62

Fig. 28 Steering Gear Centered

(3) Place the torque wrench in the vertical position
on the stub shaft. Rotate the wrench 45 degrees each
side of the center and record the highest rotational
torque in this range (Fig. 29). This is the Over-Cen-
ter Rotating Torque.
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ADJUSTMENTS (Continued)

NOTE: The stub shaft must rotate smoothly without
sticking or binding.

(4) Rotate the stud shaft between 90° and 180° to
the left of center and record the left off-center pre-
load. Repeat this to the right of center and record the
right off-center preload. The average of these two
recorded readings is the Preload Rotating Torque.

(5) The Over-Center Rotating Torque should be
0.45-0.9 N-m (4-8 in. Ibs.) higher than the Preload
Rotating Torque.

(6) If an adjustment to the Over-Center Rotating
Torque is necessary, first loosen the adjuster lock
nut. Then turn the pitman shaft adjuster screw back
(COUNTERCLOCKWISE) until fully extended, then
turn back in (CLOCKWISE) one full turn.

CENTER

il

- 80b34e43

Fig. 29 Checking Over-center Rotation Torque

(7) Remeasure Over-Center Rotating Torque. If
necessary turn the adjuster screw and repeat mea-
surement until correct Over-Center Rotating Torque
is reached.

NOTE: To increase the Over-Center Rotating Torque
turn the screw CLOCKWISE.

STEERING 19 -21

(8) Prevent the adjuster screw from turning while
tightening adjuster lock nut. Tighten the adjuster
lock nut to 49 N-m (36 ft. Ibs.).

SPECIFICATIONS
POWER STEERING GEAR

Steering Gear

Type .o Recirculating Ball
Gear Ratio
RHD ... ... .. . 14:1
LHD . ... ... . . 14:1
Worm Shaft Bearing
Preload ..................... 0.45-1.13 N'm
(4-10 in. Ibs.)
Pitman Shaft Overcenter Drag
New Gear (under 400 miles) ... .. 0.45-0.90 N-m
(4-8 in. Ibs.)
+ Worm Shaft Preload
Used Gear (over 400 miles) ........ 0.5-0.6 N-m
(4-5in. Ibs.)

+ Worm Shaft Preload
TORQUE CHART

DESCRIPTION TORQUE
Power Steering Gear

Adjustment Cap Locknut ............ 108 N-m

(80 ft. Ibs.)

Adjustment Screw Locknut . . .......... 49 N'm

(36 ft. Ibs.)

Gearto Frame Bolts . ................ 95 N'm

(70 ft. Ibs.)

Pitman Shaft Nut . ................. 251 N'm

(185 ft. Ibs.)

Rack Piston Plug. . ................. 102 N'm

(75 ft. Ibs.)

SideCoverBolts . ................... 60 N-m

(44 ft. Ibs.)

Pressure Line . ..................... 28 N'm

(21 ft. Ibs.)

Return Line ....................... 28 N'm

(21 ft. Ibs.)

Return Guide Clamp Bolt . .. .......... 58 N-m

(43 ft. Ibs.)
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%

Remover/Installer, Steering Plug C-4381

Remover, Pitman Arm C-4150A

Remover/Installer Steering Rack Piston C-4175

XJ
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GENERAL INFORMATION
STEERING LINKAGE

The steering linkage consist of a pitman arm, drag
link, tie rod, tie rod ends and a steering damper (Fig.
1) and (Fig. 2). The service procedures and torque
specifications are the same for LHD and RHD vehi-
cles.

CAUTION: Components attached with a nut and
cotter pin must be torqued to specification. Then if
the slot in the nut does not line up with the cotter
pin hole, tighten nut until it is aligned. Never loosen
the nut to align the cotter pin hole.

PITMAN
ARM

SERVICE PROCEDURES
STEERING LINKAGE

The tie rod end and ball stud seals should be
inspected during all oil changes. If a seal is damaged,
it should be replaced. Before installing a new seal,
inspect ball stud at the throat opening. Check for
lubricant loss, contamination, ball stud wear or cor-
rosion. If these conditions exist, replace the tie rod. A
replacement seal can be installed if lubricant is in
good condition. Otherwise, a complete replacement
ball stud end should be installed.

CAUTION: If any steering components are replaced
or serviced an alignment must be performed, to
ensure the vehicle meets all alignment specifica-
tions.

ADJUSTMENT
SLEEVE

TIE ROD

STEERING DAMPENER 19502-7

Fig. 1 Steering Linkage—LHD
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SERVICE PROCEDURES (Continued)

ADJUSTMENT
SLEEVE

STEERING

PITMAN
ARM

DRAG
LINK

DAMPENER

19502-6

Fig. 2 Steering Linkage—RHD

CAUTION: Components attached with a nut and
cotter pin must be torqued to specification. Then if
the slot in the nut does not line up with the cotter
pin hole, tighten nut until it is aligned. Never loosen
the nut to align the cotter pin hole.

REMOVAL AND INSTALLATION
TIE ROD

CAUTION: Use a Puller tool C-3894-A for tie rod
removal. Failure to use this tool could damage the
ball stud and seal (Fig. 3).

PULLER
TOOL
C-3894-A

ADJUSTMENT
SLEEVE

TIE-ROD
END

Fig. 3 Ball Stud Puller

REMOVAL

(1) Remove the cotter pins and nuts at the tie rod
ball studs and drag link.

(2) Loosen the ball studs with a puller tool to
remove the tie rod.

(3) Loosen clamp bolts and unthread the tie rod
end from the tube.

INSTALLATION

(1) Thread the tie rod end into the tube and posi-
tion the clamp to it's original position (Fig. 4).
Tighten the clamp bolts to 27 N-m (20 ft. Ibs.).

TIE ROD
CLAMP

-lh

DRAG LINK & 4
CLAMnPIS J9302-10
Fig. 4 Tie Rod/Drag Link Clamps

(2) Install the tie rod on the drag link and steering
knuckle. Install the retaining nuts.
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REMOVAL AND INSTALLATION (Continued)

(3) Tighten the ball stud nut on the steering
knuckle to 47 N-m (35 ft. Ibs.). Tighten the ball stud
nut to drag link to 88 N-m (65 ft. Ibs.). Install new
cotter pins.

PITMAN ARM

REMOVAL

(1) Remove the cotter pin and nut from the drag
link at the pitman arm.

(2) Remove the drag link ball stud from the pit-
man arm with a puller.

(3) Remove the nut and washer from the steering
gear shaft. Mark the pitman shaft and pitman arm
for installation reference. Remove the pitman arm
from steering gear with Puller C-4150-A (Fig. 5).

PITMAN

SPECIAL TOOL
C-4150-A
WRENCH
19519-2
Fig. 5 Pitman Arm Puller
INSTALLATION
(1) Align and install the pitman arm on steering
gear shaft.

(2) Install the washer and nut on the shaft and
tighten nut to 251 N-m (185 ft. Ibs.).

(3) Install drag link ball stud to pitman arm
install nut and tighten to 74 N-m (55 ft. 1bs.). Install
a new cotter pin.

DRAG LINK

REMOVAL
(1) Remove cotter pins and nuts from drag link
(2) Remove the steering damper ball stud from the
drag link.
(3) Remove tie rod from drag link

(4) Remove drag link from the steering knuckle
and pitman arm.

INSTALLATION

(1) Install the drag link onto steering knuckle and
pitman arm.

(2) Install nut at steering knuckle and tighten to
47 N-m (35 ft. Ibs.). Install new cotter pins.

(3) Install nut at pitman arm and tighten to 75
N-m (55 ft. Ibs.). Install new cotter pins.

(4) Install tie rod onto drag link and install nut.
Tighten nut to 75 N-m (55 ft. Ibs.) and install new
cotter pins.

(5) Install steering damper onto drag link and
install nut. Tighten nut to 75 N-m (55 ft. Ibs.) and
install a new cotter pin.

STEERING DAMPER
REMOVAL

(1) Remove the steering damper retaining bolt
from the axle bracket.

(2) Remove the cotter pin and nut from the ball
stud at the drag link.

(3) Remove the steering damper ball stud from the
drag link with Puller C-3894-A.

INSTALLATION

(1) Install steering damper onto the axle bracket
and drag link.

(2) Install steering damper bolt in axle bracket
and tighten nut to 75 N-m (55 ft. Ibs.).

(3) Install ball stud nut at the drag link and
tighten nut to 75 N-m (55 ft. Ibs.). Install a new cot-
ter pin.

SPECIFICATIONS
TORQUE CHART

DESCRIPTION TORQUE
Pitman Arm

Shaft . ................. 251 N-m (185 ft. Ibs.)
Drag Link

Ball Studs . ............... 74 N-m (55 ft. Ibs.)

Clamp ................... 49 N-m (36 ft. Ibs.)
Tie Rod Ends

Ball Studs . ............... 74 N-m (55 ft. Ibs.)

Clamp ................... 27 N-m (20 ft. Ibs.)
Tie Rod

Ball Stud................. 88 N-m (65 ft. Ibs.)
Steering Damper

Frame .. ................. 74 N-m (55 ft. Ibs.)

Drag Link ................ 74 N-m (55 ft. Ibs.)
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Puller C-3894-A

Remover Pitman C-4150A

XJ
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GENERAL INFORMATION
STEERING COLUMN

The standard non-tilt and tilt steering column has
been designed to be serviced as an assembly. The key
cylinder, switches, clock spring, trim shrouds and
steering wheel are serviced separately. On the non-
tilt column the upper mounting bracket is also ser-
viced separately.

The column is mounted to the column support
bracket studs and secured by four nuts. The column
is connected to the steering gear by a one piece col-
lapsible shaft with a coupler at each end. The cou-
plers secure the shaft to the steering column and
steering gear.

SERVICE PRECAUTIONS

Safety goggles should be worn at all times when
working on steering columns.

To service the steering wheel, switches or airbag,
refer to Group 8M and follow all WARNINGS and
CAUTIONS.

WARNING: THE AIRBAG SYSTEM IS A SENSITIVE,
COMPLEX ELECTRO-MECHANICAL UNIT. BEFORE
ATTEMPTING TO DIAGNOSE, REMOVE OR INSTALL
THE AIRBAG SYSTEM COMPONENTS YOU MUST
FIRST DISCONNECT AND ISOLATE THE BATTERY
NEGATIVE (GROUND) CABLE. THEN WAIT TWO
MINUTES FOR THE SYSTEM CAPACITOR TO DIS-
CHARGE. FAILURE TO DO SO COULD RESULT IN
ACCIDENTAL DEPLOYMENT OF THE AIRBAG AND
POSSIBLE PERSONAL INJURY. THE FASTENERS,
SCREWS, AND BOLTS, ORIGINALLY USED FOR
THE AIRBAG COMPONENTS, HAVE SPECIAL COAT-
INGS AND ARE SPECIFICALLY DESIGNED FOR THE
AIRBAG SYSTEM. THEY MUST NEVER BE
REPLACED WITH ANY SUBSTITUTES. ANYTIME A
NEW FASTENER IS NEEDED, REPLACE WITH THE
CORRECT FASTENERS PROVIDED IN THE SERVICE
PACKAGE OR FASTENERS LISTED IN THE PARTS
BOOKS.

REMOVAL AND INSTALLATION
STEERING COLUMN

WARNING: BEFORE SERVICING THE STEERING
COLUMN THE AIRBAG SYSTEM MUST BE DIS-
ARMED. REFER TO GROUP 8M RESTRAINT SYS-
TEMS FOR SERVICE PROCEDURES. FAILURE TO
DO SO MAY RESULT IN ACCIDENTAL DEPLOY-
MENT OF THE AIRBAG AND POSSIBLE PERSONAL
INJURY.

REMOVAL

(1) Position front wheels straight ahead.

(2) Remove and isolate the negative battery
ground cable.

(3) Remove the airbag, refer to Group 8M
Restraint Systems for service procedures.

NOTE: If equipped with cruise control, disconnect
clock spring harness from cruise switch harness on
the steering wheel.

(4) Remove the steering wheel with an appropriate
puller (Fig. 1).

CAUTION: Ensure the puller bolts are fully engaged
into the steering wheel and not into the clock-
spring, before attempting to remove the wheel. Fail-
ure to do so may damage the steering wheel.

(5) Turn ignition cylinder to the on position and
remove cylinder by pressing release through lower
shroud access hole (Fig. 2).

(6) Remove knee blocker cover and knee blocker,
Refer to Group 8E Instrument Panel Systems.

(7) Remove screws from the lower column shroud
(Fig. 3) and remove lower shroud.

(8) Remove the steering coupler bolt and column
mounting nuts (Fig. 4) then lower column off the
mounting stud.

(9) Remove upper column shroud (Fig. 3).
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PULLER

STEERING

WHEEL 80A35440

Fig. 1 Steering Wheel

LOWER
SHROUD

RELEASE
ACCESS
HOLE

80a35441

Fig. 2 Key Cylinder Release Access Hole

LOWER SHROUD

80aaciba

Fig. 3 Column Shrouds
(10) Disconnect and remove the wiring harness
from the column (Fig. 5).

NOTE: If vehicle is equipped with automatic trans-
mission, remove shifter interlock cable. Refer to

STEERING
COLUMN

COUPLER BOLT
MOUNTING NUTS

80aacibb

Fig. 4 Tilt Steering Column Mounting

COLUNMN
HARNESS

INTERLOCK
- CABLE
80aafd80e

Fig. 5 Steering Column Harness

Group 21 Transmission and Transfer Case for pro-
cedure.

(11) Remove column.

(12) Remove nut and bolt from the upper column
mounting bracket on non-tilt column (Fig. 6). Remove
the bracket from the column and note the mount-
ing location and orientation of the bracket. .

(13) Remove clock spring, switches, (SKIM if
equipped) and ignition key cylinder, refer to Group 8
Electrical for service procedures.

INSTALLATION

(1) Install upper column mounting bracket on non-
tilt column. Install the mounting bolt and tighten the
nut to 17 N-m (150 in. Ibs.).

(2) Install switches, refer to Group 8 Electrical for
service procedures.

(3) Align and install column into the steering cou-
pler.

(4) Install column harness and connect harness to
switches.
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REMOVAL AND INSTALLATION (Continued)

NON-TILT
COLUMN

UPPER

/ /\\éaeSbe

Fig. 6 Non-Tilt Column

NOTE: If vehicle is equipped with automatic trans-
mission install shifter interlock cable. Refer to
Group 21 Transmission and Transfer Case for pro-
cedure.

(5) Install upper column shrouds.

(6) Install column onto the mounting studs.

(7) Install mounting nuts and tighten to 23 N'm
(17 ft. Ibs.).

(8) Install steering column coupler bolt and tighten
to 49 N-m (36 ft. Ibs.).

(9) Center the clock spring and install it on the
column, refer to Group 8 Electrical for service proce-
dures.

(10) Install lower column shroud and install
mounting screws.

(11) Install ignition cylinder.

(12) Install knee blocker and knee blocker cover,
Refer to Group 8E Instrument Panel Systems.

(13) Install steering wheel and tighten nut to 54

N-m (40 ft. Ibs.).

NOTE: If equipped with cruise control, connect
clock spring harness to cruise switch harness on
the steering wheel.

(14) Install airbag, refer to Group 8M Restraint
Systems for service procedures.
(15) Install negative battery terminal.

SPECIFICATIONS
TORQUE CHART

DESCRIPTION TORQUE
Tilt Steering Column
Steering Wheel Nut ... ..... 54 N-m (40 ft. 1bs.)
Mounting Nuts ............ 23 N-m (17 ft. Ibs.)
CouplerBolt . ............. 49 N-m (36 ft. Ibs.)
Non-Tilt Steering Column
Steering Wheel Nut .. ...... 54 N-m (40 ft. Ibs.)
Mounting Nuts . ........... 23 N-m (17 ft. Ibs.)
CouplerBolt .............. 49 N-m (36 ft. Ibs.)
Upper Bracket Nut. . ... ... 17 N-m (150 in. Ibs.)
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GENERAL INFORMATION

POWER STEERING PUMP

The power steering pump used with the 2.5L VM
Diesel engine operates the same way as the power
steering pump wused with the 2.5/4.0L gasoline
engines. Refer to the Description and Operation sec-
tion for the 2.5/4.0L gasoline engine power steering
pump for more information.
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SERVICE PROCEDURES

POWER STEERING PUMP — INITIAL
OPERATION

WARNING: THE FLUID LEVEL SHOULD BE
CHECKED WITH ENGINE OFF TO PREVENT INJURY
FROM MOVING COMPONENTS.

CAUTION: Use MOPAR Power Steering Fluid or
equivalent. Do not use automatic transmission fluid
and do not overfill.

Wipe filler cap clean, then check the fluid level.
The dipstick should indicate COLD when the fluid is
at normal ambient temperature.

(1) Fill the pump fluid reservoir to the proper level
and let the fluid settle for at least two minutes.

(2) Start the engine and let run for a few seconds
then turn engine off.

(3) Add fluid if necessary. Repeat the above proce-
dure until the fluid level remains constant after run-
ning the engine.

(4) Raise the front wheels off the ground.

(5) Slowly turn the steering wheel right and left,
lightly contacting the wheel stops at least 20 times.

(6) Check the fluid level add if necessary.

(7) Lower the vehicle, start the engine and turn
the steering wheel slowly from lock to lock.

(8) Stop the engine and check the fluid level and
refill as required.

(9) If the fluid is extremely foamy or milky look-
ing, allow the vehicle to stand a few minutes and
repeat the procedure.

CAUTION: Do not run a vehicle with foamy fluid for
an extended period. This may cause pump damage.

REMOVAL AND INSTALLATION
POWER STEERING PUMP — LHD

Removal

(1) Disconnect the negative battery cable.

(2) Remove the A/C line support bracket from the
rear of the rocker cover.

(3) Disconnect the A/C compressor electrical con-
nector.

(4) Remove the (2) engine mount upper sill plate
nuts (Fig. 1).

SILL PLATE
NUTS

—/

i e——
I

ENGINE MOUNT
80b9adct

Fig. 1 Engine Mount Sill Plate Nuts

(5) Make sure the steering wheel is
unlocked position.

in the
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REMOVAL AND INSTALLATION (Continued)

(6) Raise the vehicle on a hoist.

(7) Remove the steering shaft pinch bolt and slide
the steering shaft straight off the gearbox input
shaft, position the shaft aside.

CAUTION: Avoid turning the steering shaft while
disconnected from the steering gearbox. Damage to
steering column clockspring could occur.

(8) Remove the power steering fluid supply hose
from the pump and let the fluid drain.

(9) Loosen the (4) H-Block retaining bolts. Do not
remove the bolts at this time.

(10) Remove the accessory drive belt from the
power steering pump pulley. Refer to Group 7, Cool-
ing System for procedure.

(11) Remove the power steering pump pulley. Use
a hex socket to secure the pump shaft while remov-
ing the pulley nut with a box wrench (Fig. 2).

POWER STEERING
PUMP PULLEY

LEVERAGE PIPE

HEX WRENCH

80b9adc2

Fig. 2 Removing the Power Steering Pump Pulley

NOTE: Mark the position of the H-Block in relation
to the A/C Compressor so it may be reinstalled in
the same position.

(12) Remove the (2) bolts retaining the H-Block to
the power steering pump shaft coupler.

(13) Loosen the coupler pinch bolt and slide the
coupler towards the pump.

(14) Remove the power steering pump pressure
line from the steering gear. This is more accessible,
but will require you to install the pressure line on
the new pump prior to installation.

(15) Remove the remaining 2 bolts from the
H-Block and remove the H-Block from the compres-
Ssor.

(16) Support the A/C compressor with mechanics
wire before proceding to the next step.

(17) Remove the (4) A/C compressor retaining
bolts.

(18) Remove the left engine mount throughbolt nut
only. Do not remove the bolt at this time.

(19) Position a jack stand and raise weight off left
engine mount.

(20) Remove the track bar support bracket retain-
ing bolts and remove bracket (Fig. 3).

TRACK BAR SUPPORT
BRACKET RETAINING

ENGINE MOUNT SILL
PLATE BOLT

80b%adbe

Fig. 3 Engine Mount Retaining Bolts

(21) Remove the lower engine mount bolt from the
sill plate (Fig. 3).

(22) Remove the (4) engine mount bracket bolts
from the engine block.

(23) Remove the engine mount throughbolt.

(24) Remove the engine mount and engine mount
bracket from the vehicle.

(25) Remove the (2) power steering pump retaining
nuts (Fig. 4).

(26) Remove the power steering pump from the
vehicle.

Installation

WARNING: Power steering system fluid may be
contaminated with metal shavings, overheated or
improper fluid. All fluid should be drained from the
system. After component replacement, system
should be flushed and filled with Mopar Power
Steering Fluid, or equivalent.
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POWER
STEERING PUMP  COUPLER
RETAINING NUTS PINCH BOLT

COUPLER

80b9a49b

Fig. 4 Power Steering Pump

(1) Transfer the pressure line to the new pump ,
making sure line is in original position.

(2) Transfer the coupler to the new pump leaving
pinch bolt lose at this time (Fig. 5).

(3) Install the power steering pump (Fig. 5).

POWER
STEERING PUMP
RETAINING NUTS PINCH BOLT

COUPLER COUPLER

80b9a49b

Fig. 5 Power Steering Pump

(4) Install the engine mount and the engine mount
bracket in the vehicle.

(5) Install the engine mount throughbolt and leave
loose at this time.

(6) Install, but do not torque the engine mount
and track bar support bracket bolts (Fig. 6).

TRACK BAR SUPPORT
BRACKET RETAINING

ENGINE MOUNT SILL
PLATE BOLT

80b%adbe

Fig. 6 Engine Mount Retaining Bolts

(7) Install the (4) engine mount bracket to engine
block retaining bolts. Torque bolts to 47 N-m (35 ft.
Ibs.).

(8) Torque the engine mount sill plate bolts to 41
N-m (30 ft. Ibs.).

(9) Torque the larger trackbar support bracket
bolts to 125 N-m (92ft. Ibs.).

(10) Remove the jack stand.

(11) Install the H-Block on the A/C compressor in
its original position and leave the bolts loose at this
time.

(12) Position and install the A/C compressor.

(13) Slide the drive coupler in its original position
and install the remaining (2) H-Block bolts.

(14) Install the power steering pump pulley (Fig.
7). Torque nut to 166 N-m (120 ft. Ibs.).

(15) Install the accessory drive belt. See Group 7,
Cooling System for procedure.

(16) Torque all the H-Block bolts.

(17) Install the steering shaft. Torque the steering
shaft pinch bolt to 49 N-m (36 ft. Ibs.).

(18) Install the pressure line on steering gear.
Torque nut to 28 N-m (21 ft. Ibs.).

(19) Install the power steering fluid supply hose on
the pump.

(20) Lower the vehicle from the hoist.

(21) Install and torque the engine mount upper sill
plate nuts to 41 N-m (30 ft. Ibs.) (Fig. 8).

(22) Connect the A/C compressor electrical connec-
tor.
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REMOVAL AND INSTALLATION (Continued)

POWER STEERING
PUMP PULLEY

LEVERAGE PIPE

HEX WRENCH

80b9adc2

Fig. 7 Installing Pump Pulley

SILL PLATE
NUTS

—/

i e——
I

ENGINE MOUNT

80b9adct

Fig. 8 Engine Mount Sill Plate Nuts

(23) Install the A/C line support bracket bolt at the
rear of the valve cover.

(24) Fill the power steering fluid. See Group 19,
Steering for Power Steering Pump-Initial operation
procedure.

(25) Connect the negative battery cable.

POWER STEERING PUMP — RHD

Removal

(1) Disconnect the negative battery cable.

(2) Remove the refrigerent line support bracket
bolt from the top of the radiator.

(3) Remove the A/C filter-drier assembly support
bracket nuts from left fender well.

(4) Disconnect the A/C compressor electrical con-
nector.

(5) Raise the vehicle on a hoist.

(6) Remove the power steering fluid supply hose
from pump and drain fluid.

(7) Remove power steering line support bracket
bolt from below radiator.

(8) Remove the engine mount upper sill plate nuts.

(9) Loosen the (4) H-Block retaining bolts. Do not
remove at this time.

(10) Remove the accessory drive belt from the
power steering pump pulley. See Group 7, Cooling
System for procedure.

(11) Remove the power steering pump pulley. Use
a hex socket to secure the pump shaft while remov-
ing the pulley nut with a box wrench (Fig. 9).

POWER STEERING
PUMP PULLEY

LEVERAGE PIPE

HEX WRENCH

80b9adc2

Fig. 9 Removing Pump Pulley

NOTE: Mark position of the H-Block in relation to
the A/C Compressor so it can be installed in the
same position.

(12) Remove the (2) bolts retaining the H-Block to
the power steering pump shaft coupler.

(13) Loosen the coupler pinch bolt and slide cou-
pler towards pump.
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REMOVAL AND INSTALLATION (Continued)

(14) Remove the left engine mount throughbolt nut
only. Do not remove the bolt at this time.

(15) Remove the remaining 2 bolts from the
H-Block and remove the H-Block from the compres-
sor.

(16) Position a jack stand and raise weight off left
engine mount.

(17) Remove the (2) engine mount sill plate bolts.

(18) Remove the (4) engine mount bracket bolts
from the engine block.

(19) Remove the engine mount throughbolt.

(20) Remove the engine mount and engine mount
bracket from vehicle.

(21) Remove the (2) power steering pump retaining
nuts (Fig. 10).

POWER
STEERING PUMP
RETAINING NUTS PINCH BOLT

COUPLER

80b9a49b

COUPLER

Fig. 10 Power Steering Pump

(22) Slide pump off mounting studs and position so
pressure line can be removed. This will require you
to install pressure line on the new pump prior to
installing it in the engine block.

(23) Remove the power steering pump from the
vehicle.

Installation

WARNING: Power steering system fluid may be
contaminated with metal shavings, overheated or
improper fluid. All fluid should be drained from the
system. After component replacement, system
should be flushed and filled with Mopar Power
Steering Fluid, or equivalent.

(1) Install the pressure line on pump in original
position.

(2) Transfer the drive coupler to new pump leaving
pinch bolt lose at this time (Fig. 11).

(3) Install the power steering pump in the engine
block. Torque retaining nuts to 24 N-m (18 ft. Ibs.)
(Fig. 11).

POWER
STEERING PUMP
RETAINING NUTS PINCH BOLT

COUPLER

80b9a49b

COUPLER

Fig. 11 Power Steering Pump

(4) Install the engine mount and engine mount
bracket in vehicle.

(5) Install the engine mount throughbolt and leave
loose at this time.

(6) Install, do not torque engine mount sill plate
nuts and bolts.

(7) Install (4) engine mount bracket to engine
block retaining bolts and Torque to 61 N-m (45 ft.
Ibs.).

(8) Torque the engine mount sill plate nuts to 41
N-m (30 ft. Ibs.).

(9) Torque the engine mount sill plate bolts to 41
N-m (30 ft. Ibs.).

(10) Remove jack stand.

(11) Install the H-Block on the A/C compressor in
the original position and leave bolts loose at this
time.

(12) Position and install A/C compressor.

(13) Slide the drive coupler into its original posi-
tion and start remaining (2) H-Block bolts.

(14) Install the power steering pump pulley (Fig.
12). Torque nut to 166 N-m (120 ft. Ibs.).
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REMOVAL AND INSTALLATION (Continued)

POWER STEERING
PUMP PULLEY

LEVERAGE PIPE

HEX WRENCH

80b9adc2

Fig. 12 Installing Pump Pulley

(15) Install the accessory drive belt. See Group 7,
Cooling for procedure.

(16) Torque all the H-Block bolts.

(17) Torque the engine mount throughbolt nut to
65 N-m (48 ft. Ibs.).

(18) Install the power steering fluid supply hose on
pump.

(19) Install
bracket bolt.

(20) Lower the vehicle from hoist.

(21) Install the refrigerent line support bracket
and bolt on the top of the radiator.

(22) Install the A/C filter-drier assembly support
bracket nuts on the left fender well.

(23) Reconnect the A/C compressor electrical con-
nector.

(24) Re-fill the power steering fluid. Refer to
Group 19, Steering for Power Steering Pump-Initial
Operation for procedure.

(25) Connect the negative battery cable.

the power steering line support
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GENERAL INFORMATION

STEERING COLUMN

The tilt and standard column (Fig. 1) has been
designed to be serviced as an assembly; less wiring,
switches, shrouds, steering wheel, etc. Most steering
column components can be serviced without remov-
ing the steering column from the vehicle.

SERVICE PRECAUTIONS

Safety goggles should be worn at all times when
working on steering columns.

To service the steering wheel, switches or airbag,
refer to Group 8 M and follow all WARNINGS and
CAUTIONS.

WARNING: THE AIRBAG SYSTEM IS A SENSITIVE,
COMPLEX ELECTRO-MECHANICAL UNIT. BEFORE

STEERING SPRING

WHEEL

SHROUD

ATTEMPTING TO DIAGNOSE, REMOVE OR INSTALL
THE AIRBAG SYSTEM COMPONENTS YOU MUST
FIRST DISARM THE AIRBAG FIRING MECHANISM.
FAILURE TO DO SO COULD RESULT IN ACCIDEN-
TAL DEPLOYMENT OF THE AIRBAG AND POSSI-
BLE PERSONAL INJURY.

WARNING: THE FASTENERS, SCREWS, AND
BOLTS, ORIGINALLY USED FOR THE AIRBAG COM-
PONENTS, HAVE SPECIAL COATINGS AND ARE
SPECIFICALLY DESIGNED FOR THE AIRBAG SYS-
TEM. THEY MUST NEVER BE REPLACED WITH ANY
SUBSTITUTES. ANYTIME A NEW FASTENER IS
NEEDED, REPLACE WITH THE CORRECT FASTEN-
ERS PROVIDED IN THE SERVICE PACKAGE OR
FASTENERS LISTED IN THE PARTS BOOKS.

TOE DASH
PLATE PANEL

COLUMN
COUPLER
PANEL
BRACKET

PARK-LOCK
ASSEMBLY

STEERING

GEAR 19519-54

Fig. 1 Steering Column
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GENERAL INFORMATION (Continued)

CAUTION: Do not attempt to remove the pivot pins
to disassemble the tilting mechanism. Do not
remove ignition locking link, shaft lock plate or
plate retainer. This will damage the column (Fig. 2)
and (Fig. 3).

CAUTION: DO NOT
REMOVE IGNITION
LOCKING LINK

LOCK PLATE

803f589a

Fig. 2 Observe Cautions

CAUTION: NEVER REMOVE
SHAFT LOCK PLATE
RETAINER

9019-6

Fig. 3 Observe Cautions

DIAGNOSIS AND TESTING
IGNITION SWITCH

TEST AND REPAIR

If the ignition switch effort is excessive, remove the
ignition switch from the steering column. Refer to
Group 8D Ignition System. Using a key cylinder,
check the turning effort of the switch. If the ignition
switch binds look for the following conditions.

(1) Look for rough areas or flash in the casting
and if found remove with a file (Fig. 4).

(2) With the ignition switch removed, slide the
slider in its slot in the sleeve and verify a loose fit
over the length of the slot. If the slider binds in the

CAUTION: DO NOT
REMOVE IGNITION
LOCKING LINK

FILE THIS AREA TO REMOVE
FLASHING AND PROVIDE
CLEARANCE TO ELIMINATE

BINDING

4 CAUTION: NEVER
REMOVE SHAFT
LOCK PLATE

803f589b

Fig. 4 Steering Column Flash Removal And
Non-Serviceable Components

slot at any point lightly file the slider or slot until
clearance is achieved.

(3) If no binding is found, lightly file the ramp on
the ignition switch, (The ramp fits into the casting)
until binding no longer occurs.

REMOVAL AND INSTALLATION
STEERING COLUMN

WARNING: BEFORE SERVICING THE STEERING
COLUMN THE AIRBAG SYSTEM MUST BE DIS-
ARMED, REFER TO GROUP 8M RESTRAINT SYS-
TEMS FOR SERVICE PROCEDURES. FAILURE TO
DO SO MAY RESULT IN ACCIDENTAL DEPLOY-
MENT OF THE AIRBAG AND POSSIBLE PERSONAL
INJURY.

REMOVAL

(1) Position the front wheels straight ahead .

(2) Remove the negative (ground) cable from the
battery.

(8) Disarm and remove airbag, steering wheel and
clockspring, refer to group 8M Restraint Systems for
service procedures.

(4) Remove lower instrument panel/knee blocker.

(5) Remove column coupler upper pinch bolt (Fig.
5).

(6) Remove relay box.

(7) Remove tilt lever (if equipped) from column.

(8) Remove upper and lower steering column
shrouds.

(9) Remove lower fixed column shroud.

(10) Remove column braces (Fig. 6).

(11) Remove column bracket mounting nuts and
lower column.
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REMOVAL AND INSTALLATION (Continued)

STEERING
WHEEL

SHROUD

TOE DASH
PLATE PANEL

COLUMN
COUPLER
PANEL
BRACKET

STEERING
GEAR

PARK-LOCK

ASSEMBLY 19519-54

Fig. 5 Steering Column

— .
- TN

(
& PENCIL \\l
BRACE /\

= A

Fig. 6 Steering Column Braces

(12) Remove upper fixed column shroud.

(13) Remove multi-function switch tamper proof
mounting screws and connector screw. Connector
screw will stay in the connector.

(14) Unplug wiring harness from the column
switches (Fig. 7).

(15) Remove the wiring harness from steering col-
umn.

(16) Remove ignition switch.

(17) Remove interlock cable from the steering col-
umn, refer to Group 21 Automatic Transmission
Shifter/Ignition Interlock.

(18) Remove the column.

INSTALLATION

(1) Align and install the column to the coupler. Do
not apply force at the top of the steering col-
umn shaft.

(2) Ensure the ground clip is position (Fig. 8).

(3) Install interlock cable from the steering col-
umn, refer to Group 21 Automatic Transmission
Shifter/Ignition Interlock.

(4) Install wiring harness connections to steering
column.Ensure the wiring is not pinched and all
connections are correctly locked in place.

(5) Install wiring harness connector onto multi
function switch. Tighten function switch wiring har-
ness connector retaining bolt to 2 N-m (17 in. Ibs.).

(6) Plug in wiring harness connector to remaining
switches.

(7) Install ignition switch.

(8) Install upper fixed column shroud cover.

(9) Install shaft coupler pinch bolt loose, load col-
umn up to panel bracket.
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REMOVAL AND INSTALLATION (Continued)

CLIP SCREW MULTI-FUNCTION
SWITCH CONNECTOR

VIEW IN DIRECTION
OF ARROW 7

BEYOND THIS POINT
SEE VIEW Z

TO CLOCK SPRING

TO KEYLIGHT
cup TROUGH cup SWITCH  TO KEY SWITCH 19519.57

Fig. 7 Steering Column Wiring Harness

(15) Install lower instrument panel/knee blocker.
PLASTIC CAPSULE (16) Install clockspring, steering wheel and airbag.
(SPACER) Refer to Group 8M Restraint Systems for service pro-
GROUND CLIP cedures.
(17) Remove the column shaft shipping lock pin
(installed in service column).
(18) Connect the battery ground (negative) cable.

SPECIFICATIONS
TORQUE CHART

uT COLUMN BRACKET
DESCRIPTION TORQUE
RN832 Tilt Steering Column
Fig. 8 Ground Clip & Spacer Steering Wheel Nut ........ 54 N-m (40 ft. Ibs.)
. Mounting Nuts . ........... 23 N-m (17 ft. Ibs.)
(10) Be sure both spacers are fully seated in the Coupler Bolt .. ............ 49 N-m (36 ft. Ibs.)

column support bracket. Tighten the column panel

. Non-Tilt Steering Column
bracket support nuts to 12 N-m (105 in. Ibs.).

N . Steering Wheel Nut . ....... 54 N-m (40 ft. Ibs.)

ft (Ilég )Tlghten the coupler pinch bolt to 47 N-m (35 Mounting Nuts . ........... 23 N-m (17 ft. Ibs.)
'(12)' install lower fixed shroud CouplerBolt . ............. 49 N-m (36 ft. Ibs.)

) Upper Bracket Nut . . . ... .. 17 N:m (150 in. Ibs.)

(13) Install upper and lower shrouds. Install the
tilt lever (if equipped).
(14) Install relay box.
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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 minimize tire wear. The most important
measurements of an alignment are caster, camber
and toe position (Fig. 1).

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.

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

e WHEEL TOE POSITION is the difference
between the leading inside edges and trailing inside

edges of the front tires. Incorrect wheel toe position
is the most common cause of unstable steering and
uneven tire wear. The wheel toe position is the final
front wheel alignment adjustment.

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, damaged
component(s) must be replaced to correct the steering
axis inclination angle.

e THRUST ANGLE is the angle of the rear axle
relative to the centerline of the vehicle. Incorrect
thrust angle can cause off-center steering and exces-
sive tire wear. This angle is not adjustable, damaged
component(s) must be replaced to correct the thrust
angle.

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

NOTE: Periodic lubrication of the front suspension/
steering system components may be required. Rub-
ber bushings must never be lubricated. Refer to
Group 0, Lubrication And Maintenance for the rec-
ommended maintenance schedule.
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CAMBER

«—WHEEL
TRUE _>!. CENTERLINE

VERTICAL

NEGATIVE

PIVOT
CENTERLINE
SCRUB
RADIUS
POSITIVE CAMBER (NOT SHOWN) B
TOP OF WHEEL OUTBOARD NEGATIVE TOE (TOE OUT) B > A
POSITIVE TOE (TOE IN) B < A
CASTER THRUST ANGLE

POSITIVE CASTER —»| j<—
| (<= KING PIN

|

.

— 11T

|
ANGLE OF REAR AXLE
FRONT , RELATIVE TO VEHICLE CENTERLINE

OF VEHICLE | 7 VERTICAL (-} AXLE POINTS LEFT (+) AXLE POINTS RIGHT

80b34eaf

Fig. 1 Wheel Alignment Measurements
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DIAGNOSIS AND TESTING
SUSPENSION AND STEERING SYSTEM

CONDITION POSSIBLE CAUSES CORRECTION

FRONT END NOISE

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

EXCESSIVE PLAY IN
STEERING

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

3. Loose or worn steering geatr.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

3. Adjust or replace steering gear.

FRONT WHEELS SHIMMY

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

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

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

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

VEHICLE INSTABILITY

1. Loose or worn wheel bearings.

2. Loose or worn steering or
suspension components.

3. Tire pressure.
4. Alignment.

1. Adjust or replace wheel bearings.

2. Tighten or replace components as
necessary.

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

EXCESSIVE STEERING
EFFORT

1. Loose or worn steering gear.

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

1. Adjust or replace steering gear.

2. Add fluid and repair leak.

3. Replace coupler.

4. Adjust tire pressure.

5. Align vehicle to specifications.

VEHICLE PULLS TO ONE
SIDE

1. Tire pressure.
2. Alignment.

3. Loose or worn steering or
suspension components.

4. Radial tire lead.
5. Brake pull.
6. Weak or broken spring.

1. Adjust tire pressure.
2. Align vehicle to specifications.

3. Tighten or replace components as
necessary.

4. Rotate or replace tire as necessary.
5. Repair brake as necessary.
6. Replace spring.
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SERVICE PROCEDURES
PRE-ALIGNMENT

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) Inspect tires for size and tread wear.

(2) Set tire air pressure.

(3) Inspect front wheel bearings for wear.

(4) Inspect front wheels for excessive radial or lat-
eral runout and balance.

(5) Inspect ball studs, linkage pivot points and
steering gear for looseness, roughness or binding.

(6) Inspect suspension components for wear and
noise.

WHEEL ALIGNMENT

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 several times. Always release the bumper in
the down position. Set the front end alignment to
specifications with the vehicle at its NORMAL RIDE
HEIGHT.

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

CASTER

Before checking the caster of the front axle for cor-
rect angle, be sure the axle is not bent or twisted.

Road test the vehicle, make left and right turns. If
the steering wheel returns to the center position
unassisted, the caster angle is correct. If steering
wheel does not return toward the center position
unassisted, an incorrect caster angle is probable.

Caster can be adjusted by installing the appropri-
ate size shims (Fig. 2).

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

SHIM

SUSPENSION
ARM

J8916-22

Fig. 2 Caster Adjustment
TOE POSITION (LHD)

NOTE: The wheel toe position adjustment is the
final adjustment. The engine must remain running
during the entire toe position adjustment.

(1) Start the engine and turn wheels both ways
before straightening the wheels. Secure the steering
wheel with the front wheels in the straight-ahead
position.

(2) Loosen the adjustment sleeve clamp bolts (Fig.
3).
(3) Adjust the right wheel toe position with the
drag link. Turn the sleeve until the right wheel is at
correct TOE-IN specifications. Position the clamp
bolts as shown (Fig. 4) and tighten to 49 N-m (36 ft.
Ibs.).

NOTE: Make sure the toe setting does not change
during clamp tightening.

(4) Adjust the left wheel toe position with the tie
rod. Turn the sleeve until the left wheel is at specifi-
cations. Position the clamp bolts as shown (Fig. 4)
and tighten to 27 N-m (20 ft. Ibs.).

NOTE: Make sure the toe setting does not change
during clamp tightening.

(5) Verify the right toe setting and turn off engine.
(6) Road test the vehicle on a flat level road to ver-
ify the steering wheel is centered.

NOTE: Once the toe setting is correct, the steering
wheel can be re-centered by adjusting only the drag
link.
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SERVICE PROCEDURES (Continued)
PITMAN
ARM
ADJUSTMENT
SLEEVE
DRAG TIE ROD
LINK
STEERING DAMPENER J9502-7

Fig. 3 Steering Linkage (LHD)

= :4..,»“% m

T
J9302-10

Fig. 4 Drag Link and Tie Rod Clamp (LHD)
TOE POSITION (RHD)

NOTE: The wheel toe position adjustment is the
final adjustment. The engine must remain running
during the entire toe position adjustment.

(1) Start the engine and turn wheels both ways
before straightening the wheels. Secure the steering
wheel with the front wheels in the straight-ahead
position.

(2) Loosen the adjustment sleeve clamp bolts (Fig.
5).

(3) Adjust the left wheel toe position with the drag
link. Turn the sleeve until the left wheel is at the
correct TOE-IN specifications. Position the clamp

bolts to their original position and tighten to 49 N-m
(36 ft. Ibs.).

NOTE: Make sure the toe setting does not change
during clamp tightening.

(4) Adjust the right wheel toe position with the tie
rod. Turn the sleeve until the right wheel is at cor-
rect TOE-IN specifications. Position the clamp bolts
to their original position and tighten to 27 N-m (20
ft. Ibs.).

NOTE: Make sure the toe setting does not change
during clamp tightening.

(5) Verify the right toe setting and turn off engine.
(6) Road test the vehicle on a flat level road to ver-
ify the steering wheel is centered.

NOTE: Once the toe setting is correct, the steering
wheel can be re-centered by adjusting only the drag
link.
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@ —— =9 PITMAN
e ARM
&
&
|
ADJUSTMENT
SLEEVE
DRAG
LINK
STEERING
DAMPENER 19502-6
Fig. 5 Steering Linkage (RHD)
SPECIFICATIONS MAX RT/LT
ADJUSTMENT | PREFERRED RANGE |5 \EFERENCE
ALIGNMENT CAMBER _ 0.25° - 0.75° to + 10°
(fixed angle) ’ 0.5° ’
NOTE: All alignment specifications are in degrees. TOTAL o 0°to + 0
g p g9 TOEAN +0.25 0.45° .05

THRUST ANGLE 0° * 0.15°

8.5°

MAX RT/LT
ADJUSTMENT | PREFERRED | RANGE [ MAXRTLT
CASTER +7.0° toalor 1.25°




XJ SUSPENSION 2 -7

FRONT SUSPENSION
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DESCRIPTION AND OPERATION ¢ Dual-action shock absorbers
e Coil springs
SUSPENSION COMPONENTS e Upper and lower suspension arms
The front suspension is a link/coil design (Fig. 1). * Stabilizer bar
This suspension is use on Left Hand Drive (LHD) e Track bar
and Right Hand Drive (RHD) vehicles. The suspen- ¢ Jounce bumpers

sion is comprised of: Link/Coil Suspension: This suspension allows

e Drive axle (4WD), tube axle (2WD) each wheel to adapt to different road surfaces with-
LINKS SHOCK UPPER STABILIZER COlL JOUNCE
ABSORBER SUSPENSION BAR SPRING BUMPER
/ i \
LA e o
k\{—(— TN — A/ Jn:g// \ /7 _
/ 7_——. o \

/ / /
/

Llanmry
Y -,

)

]

T~

/ () \ DAY \ 1 : i
o o - ‘! 9
\ ﬂ ’ \\W’/
’ — LOWER

SUSPENSION TRACK

ARM BAR AXLE J9302-12

Fig. 1 Suspension Components (LHD)
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DESCRIPTION AND OPERATION (Continued)

out greatly affecting the opposite wheel. Wheels are
attached to a hub/bearings which bolts to the knuck-
les. 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 shocks dampen jounce and
rebound of the vehicle over various road conditions.
The top of the shock absorbers are bolted to the body.
The bottom of the shocks are bolted to the axle
spring bracket.

Coil Springs: The springs control ride quality and
maintain proper ride height. The coil springs mount
up in the fender shield to a bracket which is part of
the unitized body. A rubber isolator is located
between the top of the spring and the body. The bot-
tom of the spring seats on a axle pad and is retained
with a clip.

Upper & Lower Suspension Arms: The suspen-
sion arms are different lengths, with bushings at
both ends. They bolt the axle assembly to the body.
The lower arms use shims at the body mount to
allow for adjustment of caster and drive shaft pinion
angle. The suspension arm travel is limited through
the use of jounce bumpers in compression and shocks
absorbers in rebound.

Stabilizer Bar: The stabilizer bar is used to min-
imize 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 front
underside of the chassis and connects to the body
rails. Links are connected from the bar to the axle
brackets. Stabilizer bar mounts are isolated by rub-
ber bushings.

Track Bar: The track bar is used to locate the
axle laterally. The bar is attached to a body rail
bracket with a ball stud and isolated with a bushing
at the axle bracket.

CAUTION: Components attached with a nut and
cotter pin must be torqued to specification. Then if
the slot in the nut does not line up with the cotter
pin hole, tighten nut until it is aligned. Never loosen
the nut to align the cotter pin hole.

XJ

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

important to have the springs supporting the weight

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

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

NOTE: Periodic lubrication of the front suspension/
steering system components may be required. Rub-
ber bushings must never be lubricated. Refer to
Group 0, Lubrication And Maintenance for the rec-
ommended maintenance schedule.

DIAGNOSIS AND TESTING
SHOCK DIAGNOSIS

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

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

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

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

(1) Remove the nut, retainer and grommet from
the upper stud in the engine compartment (Fig. 2).

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

(3) Remove the shock absorber.

INSTALLATION

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

(2) Install the lower bolts and nuts. Tighten nuts
to 23 N-m (17 ft. Ibs.).

(3) Install the upper grommet and retainer on the
stud. Install the nut and tighten to 10 N-m (8 ft.
Ibs.).

COIL SPRING/JOUNCE BUMPER

REMOVAL

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

(2) Remove the wheel and tire assemblies.

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

(4) Remove lower suspension arms mounting nuts
and bolts from the axle (Fig. 2).

SPRING

SPRING RETAINER

VIEW IN DIRECTION
OF ARROW Z

(5) Remove the stabilizer bar link and shock
absorber from the axle.

(6) Remove the track bar from the body rail
bracket.

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

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

(9) Pull jounce bumper out of mount.

INSTALLATION

(1) Install jounce bumper into mount.

(2) Position the coil spring on the axle pad. Install
the spring clip and bolt. Tighten bolt to 21 N-m (16
ft. Ibs.).

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

(4) Install the stabilizer bar
absorbers to the axle bracket.

(5) Install the track bar to the body rail bracket.

(6) Install the lower suspension arms to the axle.
Install mounting bolts and nuts finger tight.

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

(8) Install the wheel and tire assemblies.

(9) Remove the supports and lower the vehicle.

(10) Tighten lower suspension arms nuts to 115
N-m (85 ft. Ibs.).

STEERING KNUCKLE

links and shock

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

RETAINER

GROMMET

SHOCK
ABSORBER

VIEW IN DIRECTION
OF ARROW W

195024

Fig. 2 Coil Spring & Shock Absorber
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REMOVAL AND INSTALLATION (Continued)
LOWER SUSPENSION ARM

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the lower suspension arm nut and bolt
from the axle bracket.

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

NUT

UPPER

BOLT
(LT-4WD)

(LT-2wWD)

LOWER
ARM

J9202-7

Fig. 3 Upper and Lower Suspension Arms

INSTALLATION

(1) Position the lower suspension arm at the axle
bracket and rear bracket.

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

(3) Remove support and lower the vehicle.

(4) Tighten the front and rear nuts to 115 N-m (85
ft. Ibs.).

UPPER SUSPENSION ARM

REMOVAL

(1) Raise and support the vehicle.

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

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

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 to 75 N-m (55 ft.
Ibs.). Tighten the nut at the frame bracket to 90 N-m
(66 ft. Ibs.).

FRONT AXLE BUSHING

REMOVAL

(1) Remove the upper suspension arm from axle.

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

(3) Place Receiver 7932-1 over flanged end of the
bushing. (Fig. 4).

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

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

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

7932-2

AXLE BRACKET

RECEIVER BOLT

REMOVER/

LONG INSTALLER

NUT

80bSch7a

Fig. 4 Bushing Removal

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

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

INSTALLATION

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

(2) Position new bushing up to the axle bracket,
and large end of Remover/Install 7932-2 against the
bushing (Fig. 5).

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

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

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



XJ

SUSPENSION 2 -11

REMOVAL AND INSTALLATION (Continued)

AXLE BRACKET
BOLT

REMOVER/INSTALLER

RECEIVER

80b5ch79

Fig. 5 Bushing Installation
STABILIZER BAR

REMOVAL

(1) Raise and support the vehicle.

(2) Remove nuts, retainers and grommets from the
links at the stabilizer bar (Fig. 6).

Q:iB RETAINER  BUSHING
T
@iGROMV

b —
| @g

/
fZLAMP

J9302-2

Fig. 6 Stabilizer Bar (LHD)

(3) Remove the links mounting nuts and bolts
from the axle brackets.

(4) Remove the stabilizer bar clamps from the
body rails. Remove the stabilizer bar.

INSTALLATION

(1) Inspect stabilizer bar bushings. Replace bush-
ings if cracked, cut, distorted, or worn.

(2) Position the stabilizer bar on the body rail and
install the bushings and clamps. Ensure the bar is
centered with equal spacing on both sides. Tighten
the bolts to 75 N-m (40 ft. Ibs.).

(3) Install the links and grommets onto the stabi-
lizer bar and axle brackets.

(4) Tighten the link nuts at the axle bracket to 95
N-m (70 ft. Ibs.).

(5) Tighten the link nuts at the stabilizer bar to 36
N-m (27 ft. Ibs.).

(6) Remove the supports and lower the vehicle.

TRACK BAR

REMOVAL

(1) Raise and support the vehicle.

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

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

(4) Remove the bolt and flag nut from the axle
shaft tube bracket (Fig. 7).

(5) Remove the track bar.

NUT

SUPPORT LEFT
BRACKET

FRAME RAIL

NUT

BALL STUD
END

TRACK BAR 19202-3

Fig. 7 Track Bar (LHD)

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 body rail. Install
track bar at the body rail bracket. Install the retain-
ing nut on the stud.

(3) Remove the supports and lower the vehicle.

(4) Tighten the retaining bolt at the axle shaft
tube bracket to 100 N-m (74 ft. Ibs.).
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REMOVAL AND INSTALLATION (Continued)

TONE
WHEEL STEERING
(ABS) BOLT KNUCKLE

WASHER

BRAKE
SHIELD

RETAINER

ZXD

a

COTTER PIN
HUB AND
BEARING
ASSEMBLY NUT J9302-43

Fig. 8 Hub Bearing & Knuckle

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

FRONT HUB BEARING

REMOVAL

(1) Raise and support the vehicle.

(2) Remove the wheel and tire assembly.

(3) Remove the brake caliper, rotor and ABS wheel
speed sensor, refer to Group 5 Brakes.

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

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

INSTALLATION

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

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

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

(4) Install the brake rotor, caliper and ABS wheel
speed sensor, refer to Group 5 Brakes.

(5) Install the wheel and tire assembly.

(6) Remove support and lower the vehicle.

WHEEL MOUNTING STUDS-FRONT

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).

REMOVER

Fig. 9 Wheel Stud Removal
INSTALLATION
(2) Install three washers onto stud, then install
lug nut with the flat side of the nut against the

W
s )
,80387160
(1) Install new stud into hub flange.
washers.
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REMOVAL AND INSTALLATION (Continued)

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

seated into the flange. FRONT SUSPENSION

(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.

)

L@’
&

<l

SPECIFICATIONS
TORQUE CHART

Remover/Installer Suspension Bushing 7932

DESCRIPTION TORQUE
Shock Absorber
Upper Nut. ................ 11 N:m (8 ft. Ibs.)
Lower Nut................ 23 N-m (17 ft. Ibs.)
Suspension Arm Upper
Front Nut ................ 74 N-m (55 ft. Ibs.)
Rear Nut................. 89 N:m (66 ft. Ibs.) @
Suspension Arm Lower
Front Nut ............... 115 N-m (85 ft. Ibs.)
Rear NUt . . ..o 115 N-m (85 ft. Ibs.) Nut, Long 7603
Stabilizer Bar
ClampBolt ............... 54 N-m (40 ft. Ibs.)
Link Upper Nut ........... 36 N-m (27 ft. Ibs.)
Link Lower Nut ........... 95 N:m (70 ft. Ibs.)
Track Bar
Ball Stud Nut . ............ 81 N-m (60 ft. Ibs.)
Axle Bracket Bolt ......... 100 N-m (74 ft. Ibs.)
Track Bar Bracket
Bolts ................... 125 N-m (92 ft. Ibs.)
NUE ..o 100 N-m (74 ft. Ibs.) Bolt, Special 7604
Support Bolts ............. 42 N-m (31 ft. Ibs.)
Hub/Bearing
Bolts ................... 102 N-m (75 ft. Ibs.)
AxleNut ............... 237 N-m (175 ft. Ibs.)

Remover C-4150A

8011d8e6

Remover Tie Rod End MB-990635
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REAR SUSPENSION
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DESCRIPTION AND OPERATION
SUSPENSION COMPONENT

The rear suspension is comprised of:
Drive Axle

Leaf Springs

Dual-Action Shock Absorbers
Stabilizer Bar (optional)

Jounce Bumpers

Leaf Springs: The rear suspension system uses a
multi-leaf springs and a solid drive axle. The forward
end of the springs are mounted to the body rail hang-
ers through rubber bushings. The rearward end of
the springs are attached to the body by the use of
shackles. The spring and shackles use rubber bush-
ings. The bushing help to isolate road noise. The
shackles allow the springs to change their length as
the vehicle moves over various road conditions.

Shock Absorbers: Ride control is accomplished
through the use of dual-action shock absorbers. The
shocks dampen the jounce and rebound as the vehicle
travels over various road conditions. The top of the
shock absorbers are bolted to the body crossmember.
The bottom of the shocks are bolted to the axle
bracket.

Stabilizer Bar: The stabilizer bar is used to min-
imize vehicle body roll. The spring steel bar helps to
control the vehicle body in relationship to the sus-
pension. The bar extends across the underside of the
vehicle and is bolted to the axle. Links at the end of
the bar are bolted to the frame.

Jounce Bumpers: The jounce bumpers are used
to limit the spring and axle travel. They are bolted to
the frame rail above the axle.

CAUTION: Suspension components with rubber/
urethane bushings (except stabilizer bar) should be
tightened with the vehicle at normal ride height. It is
important to have the springs supporting the weight

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

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

DIAGNOSIS AND TESTING
SPRING AND SHOCK DIAGNOSIS

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

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

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

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

If the vehicle is used for severe, off-road operation,
the springs should be examined periodically. Check
for broken and shifted leafs, loose and missing clips,
and broken center bolts. Refer to Spring and Shock
Absorber Diagnosis chart for additional information.
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DIAGNOSIS AND TESTING (Continued)

SPRING AND SHOCK ABSORBER DIAGNOSIS

CONDITION POSSIBLE CAUSES CORRECTION

SPRING SAGS 1. Broken leaf. 1. Replace spring.

2. Spring fatigue. 2. Replace spring.
SPRING NOISE 1. Loose spring clamp bolts. 1. Tighten to specification.

2. Worn bushings. 2. Replace bushings.

3. Worn or missing spring tip inserts. | 3. Replace spring tip inserts.
SHOCK NOISE 1. Loose mounting fastener. 1. Tighten to specification.

2. Worn bushings. 2. Replace shock.

3. Leaking shock. 3. Replace shock.

REMOVAL AND INSTALLATION
SHOCK ABSORBER

REMOVAL

(1) Remove the shock absorber upper bolts from
the body bracket (Fig. 1).

(2) Remove lower attaching nut and washer from
the bracket stud. Remove the shock absorber.

ABSORBER [ SPRING {/@}

VIEW IN DIRECTION
OF ARROW 7

SHACKLE

BUSHING

U-BOILTS

/ BRACKE] &
&= N

SPRING
. 8

INSTALLATION

(1) Install the shock absorber lower eye on the
spring bracket stud. Install the shock absorber and
upper bolts on the body bracket.

(2) Tighten the lower nut to 62 N-m (46 ft. Ibs.).

(3) Tighten the upper bolts to 23 N-m (17 ft. Ibs.).

STABILIZER BAR

REMOVAL
(1) Raise and support the vehicle.

BUMPER

8
g,

RACKET

VIEW IN DIRECTION
OF ARROW Y

o
\NUT

RETAINER

SHOCK
ABSORBER

19503-6

Fig. 1 Rear Suspension Components
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REMOVAL AND INSTALLATION (Continued)

(2) Disconnect stabilizer bar links from spring
brackets (Fig. 2).

(3) Disconnect the stabilizer bar brackets from the
body rails. Remove the stabilizer bar and links.

BUSHING

LINK

SPRING
BRACKET

19217-6

Fig. 2 Stabilizer Bar

INSTALLATION

(1) Position the stabilizer bar links at the spring
brackets. Install the attaching bolts and nuts and
tighten to 74 N-m (55 ft. Ibs.).

(2) Attach the stabilizer bar to the body rail brack-
ets with the bolts. Tighten to 54 N-m (40 ft. Ibs.).

(3) Remove the supports and lower the vehicle.

LEAF SPRING
REMOVAL

(1) Raise vehicle at body rails.

(2) Remove the wheel and tire assemblies.

(3) Support axle with hydraulic jack to relieve axle
weight.

(4) Disconnect the stabilizer bar link from the
spring bracket stud.

(5) Remove nuts, U-bolts and spring bracket from
axle.

(6) Remove nut and bolt attaching spring front eye
to shackle.

(7) Remove nut and bolt from spring rear eye.

(8) Remove spring from vehicle.

INSTALLATION

(1) Position the spring front eye in the bracket.
Loosely install the attaching bolt and nut. Do not
tighten at this time.

(2) Position the rear eye in the shackle bracket.
Loosely install the attaching bolt and nut. Do not
tighten at this time.

(3) Position the axle. Install the spring bracket,
U-bolts and nuts. Tighten the nuts to 70 N-m (52 ft.
Ibs.).

(4) Connect the stabilizer bar link to the spring
bracket.

(5) Remove the hydraulic jack.

(6) Lower the vehicle.

(7) Tighten the spring front eye attaching bolts to
156 N-m (115 ft. Ibs.).

(8) Tighten the spring rear eye attaching bolts to
108 N-m (80 ft. Ibs.).

(9) Tighten the stabilizer bar link to 74 N-m (55 ft.
Ibs.).

LEAF SPRING AND SHACKLE BUSHING

For front bushings bend tabs DOWN before
removal. Use an appropriate driver tool and force the
original bushing out of the spring eye.

(1) Assemble tools shown (Fig. 3). Tighten nut at
the socket wrench end of the threaded rod until the
bushing is forced out.

PIPE
(RECEIVER)

NUT

SPRING
EYE

NUT

SOCKET
WRENCH
{DRIVER)
FLAT THREADED
WASHER ROD 1891720

Fig. 3 Spring Eye Bushing Removal

(2) Assemble and align the bushing installation
tools.

(3) Align the bushing with the spring eye or
shackle eye and tighten the nut at the socket wrench
end of the threaded rod. Tighten until the bushing is
forced into the spring eye.



XJ

REMOVAL AND INSTALLATION (Continued)

NOTE: The bushing must be centered in the spring SPECIFICATIONS

eye. The ends of the bushing must be flush or

slightly recessed within the end surfaces of the TORQUE CHART

spring eye.

(4) For front bushings bend tabs up after installa- DESCRIPTION

tion. Shock Absorber
Upper Bolt ..........
Lower Nut...........

Stabilizer Bar

ClampBolt ..........
Link Upper Bolt ... ...
Link Lower Nut ......

Spring

U-Bolt Nut ..........
Front Pivot Bolt ......
Upper Shackle Bolt . . ..
Lower Shackle Bolt . . ..

SUSPENSION 2 - 17

TORQUE

..... 23 N'm (17 ft.
..... 62 N-m (46 ft.

..... 54 N-m (40 ft.
...... 12 N'm (9 ft.
..... 74 N-m (55 ft.

..... 70 N'm (52 ft.
... 156 N-m (115 ft
... 156 N-m (115 ft
....108 N-m (80 ft.

Ibs.)
Ibs.)

Ibs.)
Ibs.)
Ibs.)

Ibs.)
Ibs.)
Ibs.)
Ibs.)
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GENERAL INFORMATION
AX5 MANUAL TRANSMISSION

The AX5 is a five speed manual transmission with
fifth gear being the overdrive range. An adapter
housing is used to attach the transmission to the
transfer case on 4-wheel drive applications. A stan-
dard style extension housing is used for the 2-wheel
drive applications. The shift mechanism is integral to
the transmission assembly and mounted in the shift
tower portion of the adapter/extension housing (Fig.
1).

TRANSMISSION IDENTIFICATION

The AX5 identification code is on the bottom sur-
face of the transmission case near the fill plug (Fig.
2). The first number is year of manufacture. The sec-
ond and third numbers indicate month of manufac-

DISASSEMBLY AND ASSEMBLY
ADAPTER/EXTENSION HOUSING AND FRONT

BEARING RETAINER . ................... 8
COUNTERSHAFT ... ... o 26
INPUT SHAFT ... .. 26
OUTPUT SHAFT ... ... . 27
SEMI-SYNCHRONIZED REVERSE

IDLER GEAR . . ... ... 32
SHIFT MECHANISM AND GEARTRAIN . . ... ... 15

CLEANING AND INSPECTION
AX5 MANUAL TRANSMISSION COMPONENTS ... 32
SPECIFICATIONS

TORQUE ... ... 35
SPECIAL TOOLS
AXS 35

ture. The next series of numbers is the transmission
serial number.

GEAR RATIOS

Gear ratios for the AX5 manual transmission are

as follows:

First gear: 3.93:1

Second gear: 2.33:1

Third gear: 1.45:1

Fourth gear: 1.00:1

Fifth gear: 0.85:1

Reverse gear: 4.74:1

RECOMMENDED LUBRICANT

Recommended lubricant for AX5 transmissions is
Mopar® 75W-90, APl Grade GL-3 gear lubricant, or
equivalent.
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GENERAL INFORMATION (Continued)

— |
[

M

80abfee7

Fig. 1 AX5 Manual Transmission

I.D. CODE ON CASE
NEAR DRAIN PLUG

80abfeeb

Fig. 2 Transmission ldentification

Correct lubricant level is from the bottom edge, to
no more than 6 mm (1/4 in.) below the bottom edge of
the fill plug hole.

The fill plug is on the passenger side of the
adapter housing (Fig. 3). The drain plug is on the
bottom of the case.

Approximate dry fill lubricant capacity is:

e 3.3 liters (3.49 quarts) for 4—wheel drive applica-
tions.

e 3.5 liters (3.70 quarts) for 2—wheel drive applica-
tions.

FILL PLUG

LOCATION
/ ]

18921-4

Fig. 3 Fill Plug Location
TRANSMISSION ASSEMBLY INFORMATION

Lubricate the transmission components with
Mopar® 75W-90, GL 3 gear lubricant during assem-
bly. Use petroleum jelly to lubricate seal lips and/or
hold parts in place during installation.

Refer to (Fig. 4) during assembly for AX5 gear
assembly identification.
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GENERAL INFORMATION (Continued)

SNAP

RING
£

FIFTH
GEAR (AX 5)

COUNTER
5TH GEAR

SPACER

SPLINE
GEAR

LOCK BALL

SYNCHRO
RING SYNCHRO

HUB/SLEEVE

SNAP RING

BEARING GEAR

TRANSMISSION AND TRANSFER CASE 21 -3
SLINGER
SMAR RING COUNTER

SNAP RING

BEARING

COUNTER

19121-394

Fig. 4 Geartrain Components

DIAGNOSIS AND TESTING
LOW LUBRICANT LEVEL

A low transmission lubricant level is generally the
result of a leak, inadequate lubricant fill, or an incor-
rect lubricant level check.

Leaks can occur at the mating surfaces of the gear
case, intermediate plate and adaptor or extension
housing, or from the front/rear seals. A suspected
leak could also be the result of an overfill condition.

Leaks at the rear of the extension or adapter hous-
ing will be from the housing oil seals. Leaks at com-
ponent mating surfaces will probably be the result of
inadequate sealer, gaps in the sealer, incorrect bolt
tightening, or use of a non—-recommended sealer.

A leak at the front of the transmission will be from
either the front bearing retainer or retainer seal.
Lubricant may be seen dripping from the clutch
housing after extended operation. If the leak is
severe, it may also contaminate the clutch disc caus-
ing the disc to slip, grab, and/or chatter.

A correct lubricant level check can only be made
when the vehicle is level. Also allow the lubricant to
settle for a minute or so before checking. These rec-
ommendations will ensure an accurate check and
avoid an underfill or overfill condition. Always check

the lubricant level after any addition of fluid to avoid
an incorrect lubricant level condition.

HARD SHIFTING

Hard shifting is usually caused by a low lubricant
level, improper, or contaminated lubricants. The con-
sequence of using non-recommended lubricants is
noise, excessive wear, internal bind, and hard shift-
ing. Substantial lubricant leaks can result in gear,
shift rail, synchro, and bearing damage. If a leak
goes undetected for an extended period, the first indi-
cations of component damage are usually hard shift-
ing and noise.

Component damage, incorrect clutch adjustment,
or a damaged clutch pressure plate or disc are addi-
tional probable causes of increased shift effort. Incor-
rect adjustment or a worn/damaged pressure plate or
disc can cause incorrect release. If the clutch problem
is advanced, gear clash during shifts can result.
Worn or damaged synchro rings can cause gear clash
when shifting into any forward gear. In some new or
rebuilt transmissions, new synchro rings may tend to
stick slightly causing hard or noisy shifts. In most
cases, this condition will decline as the rings wear—
in.
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DIAGNOSIS AND TESTING (Continued)
TRANSMISSION NOISE

Most manual transmissions make some noise dur-
ing normal operation. Rotating gears generate a mild
whine that is audible, but generally only at extreme
speeds.

Severe, highly audible transmission noise is gener-
ally the initial indicator of a lubricant problem.
Insufficient, improper, or contaminated lubricant will
promote rapid wear of gears, synchros, shift rails,
forks and bearings. The overheating caused by a
lubricant problem, can also lead to gear breakage.

REMOVAL AND INSTALLATION
TRANSMISSION

REMOVAL

(1) Shift transmission into first or third gear.

(2) Raise and support vehicle on suitable safety
stands.

(3) Disconnect necessary exhaust system compo-
nents.

(4) Remove skid plate, if equipped.

(5) Remove slave cylinder from clutch housing.

(6) Mark rear propeller shaft and rear axle yokes
for installation alignment (Fig. 5).

REFERENCE MARKS

J9316-2

Fig. 5 Marking Propeller Shaft And Axle Yokes

(7) Mark front propeller shaft, axle, and transfer
case yokes for installation alignment, if equipped.

(8) Remove propeller shaft(s).

(9) Unclip wire harnesses from transmission and
transfer case, if equipped.

(10) Disconnect transfer
equipped.

(11) Disengage any wire connectors attached to
transmission or transfer case, if equipped, compo-
nents.

(12) Support transfer case, if equipped, with trans-
mission jack.

case vent hose, if

(13) Secure transfer case, if equipped, to jack with
safety chains.

(14) Disconnect transfer case shift
transfer case, if equipped.

(15) Remove nuts attaching transfer case to trans-
mission, if equipped.

(16) Remove transfer case, if equipped.

(17) Remove crankshaft position sensor (Fig. 6),
(Fig. 7).
ELECTRICAL CLAMP
CONNECTOR NUT

L iood P
PIGTAIL 2

HARNESS v

linkage at

TRANSMISSION
&BELLHOUSING

MOUNTING 7
STUDS (2) o/ \\ /
RUBBER [ o o i

GROMMET (" R
) N
CRANKSHAFT [ o
POSITION \ MOUNTING
SENSOR NUTS (2)  ggaserss

Fig. 6 Crankshaft Position Sensor—2.5L Engine
ELECTRICAL CLAMP TRANSMISSION

CONNECTOR  NUT &BELLHOUSING
D
Q@%i' ~ Q_\‘

g /J)
7 %)y, 4 V
PIGTAIL ""r," /.

HARNESS i
-

RUBBER Y
GROMMET 4 &>
CRANKSHAFT | 0
POSITION MOUNTING
SENSOR BOLTS (2) 80243752

Fig. 7 Crankshaft Position Sensor —4.0L Engine
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REMOVAL AND INSTALLATION (Continued)

CAUTION: It is important that the crankshaft posi-
tion sensor be removed prior to transmission
removal. The sensor can easily be damaged if left
in place during removal operations.

(18) Support engine with adjustable jack stand.
Position wood block between jack and oil pan to
avoid damaging pan.

(19) Support transmission with transmission jack.

(20) Secure transmission to jack with safety
chains.

(21) Disconnect rear cushion and bracket from
transmission.

(22) Remove rear crossmember.

(23) Disconnect transmission shift lever as follows:

(@) Lower transmission—transfer case assembly
approximately 7-8 cm (3 in.) for access to shift
lever.

(b) Reach up and around transmission case and
unseat shift lever dust boot from transmission shift
tower (Fig. 8). Move boot upward on shift lever for
access to retainer that secures lever in shift tower.

(c) Reach up and around transmission case and
press shift lever retainer downward with finger
pressure. Turn retainer counterclockwise to release
it.

(d) Lift lever and retainer out of shift tower (Fig.
8). Do not remove the shift lever from the floor con-
sole shifter boots. Leave the lever in place for
transmission installation.

Fig. 8 Removing/Installing Shift Lever

(24) Remove clutch housing brace rod.

(25) Remove clutch housing-to-engine bolts.

(26) Pull transmission jack rearward until input
shaft clears clutch. Then slide transmission out from
under vehicle.

(27) Remove clutch release bearing, release fork,
and retainer clip.

(28) Remove clutch housing from transmission

(Fig. 9).

TRANSMISSION AND TRANSFER CASE

21 -5

CLUTCH
HOUSING

195067

Fig. 9 Clutch Housing

INSTALLATION

(1) Install clutch housing on transmission. Tighten
housing bolts to 37 N-m (27 ft. Ibs.) torque.

(2) Lubricate contact surfaces of release fork pivot
ball stud and release fork with high temp grease.

(3) Install release bearing, fork, and retainer clip.

(4) Position and secure transmission on transmis-
sion jack.

(5) Lightly lubricate pilot bearing and transmis-
sion input shaft splines with Mopar® high temp
grease.

(6) Raise transmission and align transmission
input shaft and clutch disc splines. Then slide trans-
mission into place.

(7) Install and tighten clutch housing-to-engine
bolts to 38 N-m (28 ft. Ibs.) torque (Fig. 9). Be sure
the housing is properly seated on engine block
before tightening bolts.

(8) Install clutch housing brace rod.

(9) Lower transmission approximately 7-8 cm (3
in.) for access to shift tower. Be sure transmission is
in first or third gear.

(10) Reach up and around transmission and insert
shift lever in shift tower. Press lever retainer down-
ward and turn it clockwise to lock it in place. Then
install lever dust boot on shift tower.
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REMOVAL AND INSTALLATION (Continued)

(11) Install rear crossmember. Tighten crossmem-
ber-to-frame bolts to 41 N-m (31 ft. Ibs.) torque.

(12) Install fasteners to hold rear cushion and
bracket to transmission. Then tighten transmission-
to-rear support bolts/nuts to 45 N-m (33 ft. Ibs.)
torque.

(13) Remove support stands from engine and
transmission.

(14) Install and connect crankshaft position sensor.

(15) Position transfer case on transmission jack, if
equipped.

(16) Secure transfer case to jack with safety
chains, if equipped.

(17) Raise transfer case, if equipped, and align
transfer case input shaft to the transmission output
shaft.

(18) Slide transfer case forward until
seated on transmission, if necessary.

(19) Install nuts to attach transfer case to trans-
mission, if equipped. Tighten transfer case-to-trans-
mission nuts to 35 N-m (26 ft. Ibs.) torque.

(20) Connect transfer case shift linkage at transfer
case, if equipped.

(21) Connect transfer case vent hose, if equipped.

(22) Secure wire harnesses in clips/tie straps on
transmission and transfer case, if equipped.

(23) Engage wire connectors attached to all neces-
sary transmission or transfer case, if equipped, com-
ponents.

(24) Install rear propeller shaft slip yoke to trans-
mission or transfer case, if equipped, output shaft.

(25) Align marks on rear propeller shaft and rear
axle yokes (Fig. 10).

case is

REFERENCE MARKS

J9316-2

Fig. 10 Align Propeller Shaft And Rear Axle Yokes
Alignment Marks

(26) Install and tighten propeller shaft U-joint
clamp bolts to 19 N-m (170 in. Ibs.) torque.

(27) Align marks on front propeller shaft, axle,
and transfer case yokes, if equipped.

XJ

(28) Install and tighten propeller shaft U-joint
clamp bolts to 19 N-m (170 in. Ibs.) torque.

(29) Install slave cylinder in clutch housing.

(30) Install skid plate, if equipped. Tighten bolts to
42 N'm (31 ft. Ibs.) torque. Tighten stud nuts to 17
N-m (150 in. Ibs.) torque.

(31) Fill transmission and transfer case, if
equipped, with recommended lubricants. Refer to the
Lubricant Recommendation sections of the appropri-
ate component for correct fluid.

(32) Lower vehicle.

FRONT BEARING RETAINER SEAL

REMOVAL

(1) Remove release bearing and lever from the
transmission.

(2) Remove the bolts holding
retainer to the transmission case.

(3) Remove the front bearing
transmission case.

(4) Using a suitable pry tool, remove the front
bearing retainer seal.

the front bearing

retainer from the

INSTALLATION

(1) Using Tool Handle C-4171 and Seal Installer
8211, install new seal in to the front bearing retainer
(Fig. 11).

SPECIAL

TOOL
C-4171

SPECIAL
TOOL
8211 (AX5) OR
8209 (AX15)

80b099ca

Fig. 11 Install Front Bearing Retainer Seal

(2) Remove any residual gasket material from the
sealing surfaces of the bearing retainer and the
transmission case.

(3) Install new front bearing retainer gasket to the
front bearing retainer.
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REMOVAL AND INSTALLATION (Continued)

(4) Install the front bearing retainer onto the
transmission case.

(5) Install the bolts to hold the bearing retainer
onto the transmission case.

(6) Tighten the bolts to 17 N-m (12 ft. Ibs.).

(7) Install release bearing and lever onto the
transmission.

EXTENSION HOUSING SEAL
REMOVAL

(1) Raise and support vehicle.

(2) Remove propeller shaft. Refer to Group 3, Dif-
ferential and Driveline, for proper procedures.

(3) Using a suitable seal puller or screw with a
slide hammer, remove the extension housing seal
(Fig. 12).

SLIDE
HAMMER

SEAL
PULLER

2WD
EXTENSION HOUSING

19121-385

Fig. 12 Remove Extension Housing Seal

INSTALLATION

(1) Clean seal bore of extension housing of any
residual sealer material from original seal.

(2) Using Tool Handle C-4171 and Seal Installer
8212, install new extension housing seal so that the
seal is located 0 = 0.5 mm (0 £ 0.02 in.) to the face
of the extension housing (Fig. 13).

(3) Install propeller shaft. Refer to Group 3, Differ-
ential and Driveline, for proper procedures.

(4) Check and add fluid to transmission as neces-
sary. Refer to the Recommended Lubricant section for
proper fluid requirements.

(5) Lower vehicle.

ADAPTER HOUSING SEAL

REMOVAL

(1) Hoist and support vehicle.

(2) Remove transfer case.

(3) Using a suitable pry tool, or a slide hammer
mounted screw, remove the adapter housing seal
(Fig. 14).

TRANSMISSION AND TRANSFER CASE 21 -7
SPECIAL TOOL SPECIAL TOOL
C-4171 8212\
EXTENSION
HOUSING
80b099c4
Fig. 13 Install Extension Housing Seal
ADAPTER
HOUSING
OIL SEAL
J8921-1045

Fig. 14 Remove Adapter Housing Seal

INSTALLATION

(1) Clean seal bore of adapter housing of any
residual sealer material from original seal.

(2) Using Tool Handle C-4171 and Seal Installer
8208, install new seal so that the seal is located 0 *
0.2 mm (0 £ 0.008 in.) to the seal bore face of
adapter housing (Fig. 15).

(3) Install transfer case.

(4) Check and add fluid to transmission as neces-
sary. Refer to the Recommended Lubricant section for
proper fluid requirements.

(5) Lower vehicle.
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REMOVAL AND INSTALLATION (Continued)

ADAPTER
HOUSING

SPECIAL
TOOL

SPECIAL
TOOL
C-4171

Fig. 15 Install Adapter Housing Seal
DISASSEMBLY AND ASSEMBLY

ADAPTER/EXTENSION HOUSING AND FRONT
BEARING RETAINER

80b099c5

DISASSEMBLY

(1) Drain transmission lubricant, if necessary.

(2) Remove release bearing and lever.

(3) Remove clutch housing bolts and remove hous-
ing (Fig. 18).

(4) Remove vehicle speed sensor and speedometer
adapter, if necessary.

(5) Remove bolts holding shift tower to transmission case.

(6) Remove shift tower from transmission case (Fig. 16).

(7) Remove shift tower gasket from shift tower or
transmission case (Fig. 17).

ADAPTER/EXTENSION
HOUSING

J8921-1032
Fig. 16 Remove Shift Tower

SHIFT
TOWER

J8921-1033

Fig. 17 Remove Shift Tower Gasket

(8) Remove detent ball plug (Fig. 19).
(9) Remove detent spring and ball with pencil
magnet (Fig. 20), (Fig. 21).

TRANSMISSION
BOLTS
(38N.m/28 . |bs

CLUTCH
HOUSING

195067

Fig. 18 Clutch Housing
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SHIFT DETENT
BALL

PENCIL
MAGNET

R

DETENT BALL
PLUG 80abfeed 80abfeef
Fig. 19 Remove Detent Ball Plug Fig. 21 Remove Detent Ball
DETENT BALL RETAINER BOLT
SPRING

PENCIL
MAGNET

80abfece

Fig. 20 Remove Detent Spring

(10) Remove shift arm retainer bolt (Fig. 22).

(11) Remove shift arm restrictor pins (Fig. 23).

(12) Remove shift lever shaft plug (Fig. 24).

(13) Remove shifter shaft with large magnet
(Fig. 25).

(14) Remove the shift arm from the adapter hous-
ing.

(15) Remove adapter/extension housing bolts.

18921-1035

Fig. 23 Shift Arm Rstrictor Pins
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DISASSEMBLY AND ASSEMBLY (Continued)

SHIFT LEVER
SHAFT
PLUG

18921-12

Fig. 24 Removing Shift Lever Shaft Plug
SHIFT ARM

Fig. 25 Remove Shifter Shaft

(16) Loosen adapter/extension housing by tapping
it loose with plastic mallet (Fig. 26).

(17) Remove adapter/extension housing (Fig. 27).

(18) On 4x2 transmissions;

(@) Remove speedometer gear retaining snap-
ring from output shaft.

(b) Remove speedometer gear from output shaft
and remove speedometer gear lock ball from output
shaft.

(c) Remove speedometer drive gear
snap-ring (Fig. 28).

(19) Remove the bolts holding the front bearing
retainer to the transmission case.

(20) Remove the bearing retainer from transmis-
sion case (Fig. 29).

locating

XJ

ADAPTER
HOUSING

INTERMEDIATE
<PLATE

IRY,
RUBBER
FACED MALLET

J8921-1043

Fig. 26 Loosen Adapter/Extension Housing

J8921-1044

INTERMEDIATE PLATE

Fig. 27 Remove Adapter/Extension Housing—Typical

SNAP LOCK D SNAP
OUTPUT
SHAFT SPEEDOMETER
GROOVES GEAR

18921-1119

Fig. 28 Speedometer Drive Gear Assembly
(21) Remove input shaft bearing snap-ring (Fig.
30).
(22) Remove countershaft front bearing snap-ring.
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DISASSEMBLY AND ASSEMBLY (Continued)

INTERMEDIATE RUBBER

RETAINER

J8921-1046

Fig. 29 Remove Front Bearing Retainer Fig. 31 Separate Intermediate Plate and
Transmission Case

PLIERS GEAR INTERMEDIATE
CASE PLATE

RING ( ( 7 eoa-i0e
Fig. 30 Remove Input Shaft Bearing Snap-ring

J8921-1051

Fig. 32 Remove Intermediate Plate from
Transmission Case

(23) Separate intermediate plate and transmission
case by tapping them loose with plastic mallet (Fig.

31). SEALER BEAD
(24) Separate the intermediate plate from the (1/8” - 316" wide)

transmission case (Fig. 32).

ASSEMBLY

(1) Remove any residual sealer from transmission
case, intermediate plate, and adapter/extension hous-
ing.

(2) Apply a 1/8 to 3/16 inch wide bead of Threeb-
ond® Liquid Gasket TB1281, P/N 83504038, as
shown, making sure to keep sealer bead to inside of
bolt holes (Fig. 33).

(3) Align geartrain and shift rails with mating
holes in transmission case and install transmission
case to the intermediate plate (Fig. 34). Verify that 18921-1118

the transmission case is seated on the intermediate ] o
plate locating pins. Fig. 33 Apply Sealer to Transmission Gear Case

GEAR
CASE
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DISASSEMBLY AND ASSEMBLY (Continued)

INTERMEDIATE

EAR
¢ PLATE

CASE

J8921-1051

Fig. 34 Install Transmission Gear Case to the
Intermediate Plate

(4) Install new front bearing snap rings (Fig. 35).

)

a
FRONT % /
BEARING
SNAP
RINGS ?? 9)) /ﬁg-l 107

Fig. 35 Install Front Bearing Snap-rings

(5) Install front bearing retainer gasket to front
bearing retainer.

(6) Install the front bearing retainer (Fig. 36) and
tighten bolts to 17 N-m (12 ft. Ibs.).

(7) On 4x2 transmissions;

(@) Install speedometer drive gear locating snap-
ring (Fig. 37).

(b) Install speedometer gear lock ball in output
shaft and install speedometer gear onto output
shaft.

(c) Install speedometer gear retaining snap-ring
onto output shaft.

XJ

FRONT
BEARING
RETAINER

J8921-1046

Fig. 36 Install Front Bearing Retainer

(8) Apply a 1/8 to 3/16 inch wide bead of Threeb-
ond® Liquid Gasket TB1281, P/N 83504038, to seal-
ing surface of adapter/extension housing, making
sure to keep sealer bead to inside of bolt holes.

(9) Install adapter or extension housing on inter-
mediate plate (Fig. 38). Tighten housing bolts to 34
N-m (25 ft. Ibs.) torque.

(10) Position shift arm in shifter tower opening of
adapter or extension housing (Fig. 39). Be sure that
the shifter arm is engaged into the shift rails.

SNAP LOCK D SNAP
OUTPUT
SHAFT SPEEDOMETER
GROOVES GEAR

18921-1119
Fig. 37 Speedometer Drive Gear Assembly

(11) Start shifter arm shaft in hole in back of
adapter or extension housing. Align shift arm and
shifter arm shaft and insert shifter arm shaft
through the shifter arm and into the forward portion
of the adapter or extension housing (Fig. 40).

(12) Rotate the shifter arm shaft until the hole in
the shift arm is aligned with the hole in the shaft.

(13) Install the shift arm retainer bolt and tighten
to 38 N-m (28 ft. Ibs.) (Fig. 41).

(14) Install and tighten shifter arm shaft plug to
18 N-m (13 ft. Ibs.) torque (Fig. 42).

(15) Install shift restrictor pins in shift tower and
tighten to 27 N-m (20 ft. Ibs.) (Fig. 43).
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RETAINER BOLT

INTERMEDIATE PLATE J8921-1044
Fig. 38 Install Adapter/Extension Housing—Typical

SHIFY
ARM

1-1127

Fig. 39 Position Shift Arm in Adapter or Extension
Housing

SHE 18921-97
Fig. 42 Shifter Arm Shaft Plug Installation
ADAPTER
OR
EXTENSION
HOUSING

\

18921-95
. 18921-1035

Fig. 40 Install Shifter Arm Shaft Fig. 43 Install Shifter Restrictor Pins
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DISASSEMBLY AND ASSEMBLY (Continued)

(16) Install shift detent ball in detent opening of
case (Fig. 44).

(17) Install detent spring in case (Fig. 45).

(18) Install detent plug and tighten to 19 N-m (14
ft. Ibs.) (Fig. 46).

SHIFT DETENT
BALL

PENCIL
MAGNET

R

80abfeef

Fig. 44 Install Detent Ball

DETENT BALL
SPRING

PENCIL
MAGNET

80abfece

Fig. 45 Install Detent Spring

(19) Install shift tower gasket onto shift tower.

(20) Install the shift tower oil deflector and gasket
onto the adapter or extension housing.

(21) Install shift tower onto transmission case
(Fig. 47).

(22) Install bolts to hold shift tower to transmis-
sion case. Tighten tower bolts to 18 N-m (13 ft. Ibs.)
torque.

(23) Install new metal o-ring onto the backup lamp
switch.

(24) Install backup lamp switch (Fig. 48). Tighten
switch to 44 N-m (32.5 ft. Ibs.) torque.

DETENT BALL
PLUG
Fig. 46 Install Detent Ball Plug

80abfeed

ADAPTER/EXTENSION
HOUSING

J8921-1032
Fig. 47 Install Shift Tower

BACKUP
LAMP
SWITCH

J8921-100
Fig. 48 Install Backup Lamp Switch

(25) Install new seal in adapter/extension housing.
(26) Install vehicle speed sensor, if necessary.
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DISASSEMBLY AND ASSEMBLY (Continued)

(27) Install clutch housing, release bearing, release
fork and retainer clip.

SHIFT MECHANISM AND GEARTRAIN
DISASSEMBLY

(1) Install suitable bolts and washers in intermedi-
ate plate (Fig. 49). Then clamp plate and gear assem-
bly in vise. Use enough washers to prevent bolts
from touching. Also be sure vise jaws are clamped on
bolt heads.

INTERMEDIATE
PLATE

J8921-15
Fig. 49 Positioning Intermediate Plate In Vise

(2) Remove countershaft fifth gear retaining snap-
ring (Fig. 50).

(3) Remove bolt holding fifth gear shift fork to
shift rail (Fig. 51).

(4) Remove fifth gear blocker ring from counter-
shaft assembly with Puller L-4407 (Fig. 52).

(5) Remove fifth gear synchro ring (Fig. 53).

(6) Remove the countershaft fifth gear assembly
from countershaft (Fig. 54).

(7) Remove fifth gear thrust ring from counter-
shaft (Fig. 55).

(8) Remove fifth gear thrust ring lock ball from
countershaft (Fig. 56).

FIFTH GEAR
SNAP RING
(SELECT FIT)

< 18921-1055

Fig. 50 Remove Fifth Gear Snap-ring

SHIFT FORK _\ N
RETAINER\ Q) 9 ) @
BOLT A

| -

FIFTH GEAR
SHIFT RAIL ,

@
7

FIFTH GEAR
SHIFT FORK

Fig. 51 Remove Shift Fork Retainer Bolt

NOTE: There are many lock balls, check balls,
interlock balls, and interlock pins used in various

places in the transmission. Whenever a pin or ball
is removed, it should be identified in such a way
that it can be reinstalled in the same location from

which it was removed.

/////////// )

(9) Remove bolt holding reverse idler gear shaft
lock plate to the intermediate plate.

(10) Remove reverse idler gear shaft and reverse
idler gear assembly (Fig. 57).

NOTE: Be sure to retrieve the pin and compression
spring from the reverse idler shaft.
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DISASSEMBLY AND ASSEMBLY (Continued)

2 FIFTH GEAR
BLOCKER RING

L-4407
Fig. 52 Remove Fifth Gear Blocker Ring

80ac2c57

FIFTH GEAR
SYNCRO RING

Fig. 53 Remove Fifth Gear Synchro Ring

SYNCHRO 7 comm) R\
SLEEVE ASSEMBLY - S \\-
f ‘. Q) COUNTER
| Vd% GEAR
_k\
a \,\3
s
A
18921-1065

Fig. 54 Remove Fifth Gear and Synchro Assembly

LOCK

NOTCH

FIFTH
GEAR
THRUST
RING

PENCIL R\ \\\j_j‘l THRUST
M 3 % G
s
H 7 BALL
. \

LOCK BALL
GEAR RECESS 18921-1067

Fig. 56 Remove Fifth Gear Thrust Ring Lock Ball
(11) Remove bolts holding output shaft rear bear-

ing retainer to the intermediate plate and remove
retainer (Fig. 58).

REVERSE
IDLER

80ac2c67

Fig. 57 Remove Reverse Idler Shaft

(12) Remove bolts holding 1-2 and 3-4 shift forks
to the shift rails (Fig. 59) and discard bolts.
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DISASSEMBLY AND ASSEMBLY (Continued)

OUTPUT SHAFT
REAR BEARING
RETAINER

80ac2c68

Fig. 58 Remove Output Shaft Rear Bearing Retainer

(13) Remove bolts holding reverse shift arm
bracket to intermediate plate (Fig. 60).

3-4

1-2
SHIFT
FORK

\ \
7 , SN@Zq!
Fig. 59 Remove Shift Fork To Shift Rail Bolts

(14) Remove snap-ring holding output shaft rear
bearing into the intermediate plate (Fig. 61).

(15) Remove countershaft rear bearing snap-ring.

(16) With aid of an assistant, support the main-
shaft and countershaft. Tap on the rear of the main-
shaft and countershaft with a suitable plastic mallet.
This will release the countershaft from the counter-
shaft rear bearing and the mainshaft rear bearing
from the intermediate plate. The countershaft will
release from the countershaft bearing first and can
be removed by moving the countershaft rearward and
downward (Fig. 62).

80ac2c69

REVERSE
SHIFT ARM
BOLTS

80ac2cba

Fig. 60 Remove Reverse Shift Arm Bracket Bolts

SHAFT/
REAR”D
BEARING

REAR BEARING
SNAP-RING

80ac2c6b

Fig. 61 Remove Output Shaft Rear Bearing
Snap-ring

(17) Remove the mainshaft by moving the main-
shaft forward until the mainshaft rear bearing is
clear of the intermediate plate and then rotating the
mainshaft downward out of the shift forks (Fig. 63).

(18) Remove the 3—4 shift fork from the 3—4 shift
rail (Fig. 64).
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DISASSEMBLY AND ASSEMBLY (Continued)

INTERMEDIATE
INPUT SHAFT PLATE OUTPUT
SHAFT
s % I‘\ )
= 4 2% ¥
= N CoN \
Dy, Iy
COUNTERSHAFT COUNTERSHAFT

REAR BEARING

} \I Je0ac2c6c

Fig. 62 Remove Countershaft and Countershaft
Rear Bearing

80ac2c6d

Fig. 63 Remove Mainshaft

(19) Remove the snap-ring from near the end of
the 1-2 shift rail to allow the removal of the 1-2
shift fork.

(20) Remove the 1-2 shift fork from the 1-2 and
the 3-4 shift rails (Fig. 65).

(21) Remove threaded plugs from intermediate
plate. Then remove lock ball and spring from plug
holes with pencil magnet (Fig. 66). Note that the bot-
tom spring is shorter in length than the other two
springs.

(22) Remove the intermediate plate from the vise,
rotate the plate 180°, and reinstall the plate in the
vise using the same bolt and washer mounting set-

up.

CAUTION: The interlock balls and pins are different
sizes and shapes. Be sure to correctly identify
which position an item is removed from to ensure
that it is reinstalled in the same location.

\ =
AN {;fse
Fig. 64 Remove 3—4 Shift Fork
1-9 3-4 1-2
SHIFT DAL RAL
—

=

80ac2c6f

Fig. 65 Remove 1-2 Shift Fork

(23) Remove fifth gear shift rail (Fig. 67).

(24) Remove fifth gear check ball (Fig. 68) and
interlock pin.

(25) Remove reverse shift head and rail assembly
(Fig. 69).

(26) Remove snap-ring holding reverse shift rail
into intermediate plate.

(27) Remove reverse shift rail and reverse shift
fork and arm assembly from intermediate plate (Fig.
70).
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THREADED

REVERSE SHIFT
HEAD AND RAIL
ASSEMBLY

80ac2c98

80ac2ccO

Fig. 69 Remove Reverse Shift Head And Rail
Assembly

FIFTH GEAR
SHIFT RAIL

i
80ac2c9a

Fig. 67 Remove Fifth Gear Shift Rail
(28) Remove interlock pin from reverse shift rail REVERSE
(Fig. 71) SHIFT RAIL AND

(29) Remove reverse elongated check ball (Fig. 72). REnggﬁ;&RK N

: eck bz O (o \
(30) Remove snap-ring on 3—4 shift rail. V/ % 72
(31) Remove 1-2 shift rail from intermediate plate. \ f\\ / \0 / \30b11959
(32) Remove interlock pin from 1-2 shift rail (Fig.
73). Fig. 70 Remove Reverse Shift Rail
(33) Remove 1-2 shift rail elongated check ball
from intermediate plate (Fig. 74).
(34) Remove 3—4 shift rail from intermediate plate.



21 -20 TRANSMISSION AND TRANSFER CASE

XJ

DISASSEMBLY AND ASSEMBLY (Continued)

REVERSE
SHIFT RAIL

INTERLOCK PIN

80b11958

Fig. 71 Remove Interlock Pin From Reverse Shift
Rail

REVERSE 7/
CHECK
BALL

&

80b11957

Fig. 72 Remove Reverse Check Ball

ASSEMBLY

Refer to (Fig. 75) while assembling and installing
the shift rail components. Also, verify that all shift
rail components are in their neutral position when
installing the check balls and interlock pins.

(1) Install the 3-4 shift rail into the intermediate
plate.

INTERLOCK
PIN

1-2
SHIFT
RAIL

80ac6997

Fig. 73 Remove 1-2 Shift Rail Interlock Pin

1-2
CHECK
BALL

3-4
SHIFT
RAIL

80ac6998

Fig. 74 Remove 1-2 Check Ball

(2) Install the 1-2 elongated check ball into the
intermediate plate (Fig. 76).

(3) Install the interlock pin into the 1-2 shift rail
(Fig. 77).

(4) Install the 1-2 shift rail into the intermediate
plate.
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DISASSEMBLY AND ASSEMBLY (Continued)

1-2 FORK

INTERMEDIATE
PLATE

3-4 FORK
3-4 SHIFT
RAIL
-
||

1-2 REVERSE SHIFT RAIL
SHIFT

RAIL [\

| ]
—]
S
FIFTH GEAR
SHIFT RAIL
INTERLOCK BALL
OR PIN
80b11956
Fig. 75 Shift Rail Components
1-2

CHECK INTERLOCK

BALL PIN

3-4
SHIFT

RAIL

80ac6998

Fig. 76 Install 1-2 Check Ball

(5) Install snap-ring onto 3-4 shift rail.
(6) Install the reverse check ball into the interme-
diate plate (Fig. 78).

80ac6997

Fig. 77 Install 1-2 Shift Rail Interlock Pin

(7) Install the interlock pin into the reverse shift
rail (Fig. 79).

(8) Assemble the reverse arm bracket to the
reverse fork (Fig. 80).
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DISASSEMBLY AND ASSEMBLY (Continued)

AD)
REVERSE

CHECK I

BALL

80b11957

REVERSE
SHIFT RAIL

INTERLOCK PIN

80b11958

Fig. 79 Install Reverse Interlock Pin

(9) Install reverse shift rail into intermediate plate
and position reverse arm bracket to intermediate
plate (Fig. 81).

(10) Install snap-ring onto reverse shift rail (Fig.
82).

(12) Install reverse shift head and rail assembly
into the intermediate plate.

(12) Install the fifth gear interlock ball and check
ball (Fig. 83).

(13) Install fifth gear shift rail (Fig. 84).

(14) Remove the intermediate plate from the vise,
rotate the plate 180°, and reinstall the plate in the

REVERSE
SHIFT
FORK

REVERSE ARM
BRACKET

80ac699b

Fig. 80 Install Reverse Arm Bracket to Fork

REVERSE
SHIFT RAIL AND
REVERSE FORK

ASSEMBLY

/)
/

80b11959

Fig. 81 Install Reverse Shift Rail
/\ D
@ (A’ WOl  Reverse

T
e SHIFT RAIL
Q \ &j

i
L)) D
80b11955

Fig. 82 Install Reverse Snap-ring

/
(O
/ SNAP RING

vise using the same bolt and washer mounting set-
up.

(15) Install the shift rail detent balls in the inter-
mediate plate.
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DISASSEMBLY AND ASSEMBLY (Continued)

FIFTH
GEAR

FIFTH GEAR
SHIFT RAIL )
80ac2c9a

Fig. 84 Install Fifth Gear Shift Rail

(16) Install the shift rail detent springs in the
intermediate plate. Note that the bottom detent
spring is shorter than the others.

(17) Install the shift rail detent plugs in the inter-
mediate plate.

(18) Install the 1-2 shift fork onto the 1-2 and 3—4
shift rails (Fig. 85).

1-2 3-4 1-2
SHIFT SHIFT
SHIFT
FORK RAIL  RAIL
o

80ac2c6f

Fig. 85 Install 1-2 Shift Fork

(19) Install the snap-ring onto the 1-2 shift rail.
(20) Install the 3-4 shift fork onto the 3-4 shift
rail (Fig. 86).

80ac2cte

Fig. 86 Install 3—-4 Shift Fork

(21) Install mainshaft into the intermediate plate
by guiding the output shaft through opening in inter-
mediate plate until the shift forks are aligned with
the appropriate synchronizer sleeves. The mainshaft
rear bearing will be started in the intermediate plate
but not fully driven in at this point.

(22) While an assistant supports the mainshaft,
align rear of countershaft with inner race of counter-
shaft rear bearing.

(23) Raise countershaft upward until gears mesh
with the mating gears on the mainshaft.

(24) Using a suitable rubber mallet, tap on the
input shaft and the front of the countershaft equally
to install the mainshaft rear bearing into the inter-
mediate plate and the rear of the countershaft into
the rear countershaft bearing. It may be necessary to
occasionally hold the countershaft into the intermedi-
ate plate and tap the countershaft rear bearing onto
the countershaft and into the intermediate plate.

(25) Install snap-rings onto the rear mainshaft and
countershaft bearings.

(26) Install the bolts to hold the reverse shift arm
bracket to the intermediate plate.

(27) Install new bolts to hold the shift forks to the
shift rails (Fig. 87).

(28) Position the mainshaft rear bearing retainer
over the output shaft and onto the intermediate
plate.

(29) Install new bolts to hold the bearing retainer
to the intermediate plate.
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DISASSEMBLY AND ASSEMBLY (Continued)

3-4

1-2 ,_ SHIFT FORK

SHIFT
FORK

Fig. 87 Install Shift Fork Bolts

(30) Move the reverse shift arm into the reverse
gear position. The reverse gear position is with the
arm moved away from the intermediate plate (Fig.
88).

(31) Install the reverse idler gear assembly into
position on the mainshaft and reverse shift arm.

(32) Install the compression spring and pin into
the reverse idler gear shaft (Fig. 89).

(33) Install the reverse idler shaft through the
intermediate plate and reverse idler gear assembly
(Fig. 90) until the idler shaft pin contacts the gear
assembly. Make sure that the notched cut-out in the
idler shaft is to the rear of the transmission.

INWERERN

~
NS

5

|

0 INTERMEDIATE
PLATE

80b099cc

REVERSE SHIFT ARM

Fig. 88 Reverse Shift Arm Position

(34) Align the pin with the alignment notch in the
reverse idler gear assembly (Fig. 91). The alignment
notch in the reverse idler gear race/hub is a small
relief cut above one of the main longitudinal slots. Be
sure that the pin is aligned with the proper slot, the
opposite slot has an oil drain hole which the pin will
drop into. The assembly will then be locked onto the

%4— PIN
REVERSE

IDLER GEAR

SHAFT COMPRESSION

SPRING

80b099ed

Fig. 89 Install Compression Spring And Pin

80ac2c67

Fig. 90 Install Reverse Idler Shaft

shaft and will need to be disassembled in order to be
removed.

(35) Depress compression spring and pin
reverse idler gear shaft (Fig. 92).

in

REVERSE
IDLER GEAR
ASSEMBLY

ALIGNMENT
NOTCH

80b099ce

Fig. 91 Align Idler Shaft Pin
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DISASSEMBLY AND ASSEMBLY (Continued)

/

Qi:
— 72
= — — |
[ —— : ‘C—/
o ) gy
\’: <
— IN
DEPRESS
PIN m———— P\:

=N\ 0)

{ fe= —

Ni==Nm =

b 80b099C

Fig. 92 Depress Pin In Reverse Idler Gear Shaft

(36) Install the reverse idler gear shaft the
remainder of the way through the reverse idler gear
assembly.

(37) Position the reverse idler gear shaft lock plate
onto the intermediate plate.

(38) Install a new bolt to hold the idler gear shaft
lock plate to the intermediate plate.

(39) Install the fifth gear thrust ring lock ball to
the countershaft (Fig. 93).

(40) Install the fifth gear thrust ring onto the
countershaft and over the lock ball (Fig. 94).

\_Y || JTHRUST
RING

PENCIL SR\

MAGNET ‘4 /
) 4

CLUSTER LOCK BALL
GEAR RECESS J8921-1067

Fig. 93 Install Fifth Gear Thrust Ring Lock Ball

(41) Install fifth gear shift fork to the countershaft
fifth gear assembly.

(42) Install the countershaft fifth gear bearings
into the countershaft fifth gear assembly.

(43) Position the countershaft fifth gear assembly
on the countershaft. Ensure that the fifth gear fork is
installed onto the fifth gear shift rail.

(44) Install the fifth gear synchro ring.

(45) Position the fifth gear blocker ring onto the
countershaft.

FIFTH

THRUST
RING

Fig. 94 Install Fifth Gear Thrust Ring

(46) Using a suitable mallet and spacer, tap the
fifth gear blocker ring onto the countershaft.

(47) Install new bolt to hold fifth gear shift fork to
the fifth gear shift rail (Fig. 95).

SHIFT FORK _\ N
RETAINER\ Q) w ) @

BOLT

e, [
FIFTH GEAR
SHIFT RAIL !/\ % 7/
2 S\ ™~ ' FIFTH GEAR

SHIFT FORK

= AVVE.

Fig. 95 Install Fifth Gear Retainer Bolt

(48) Measure countershaft fifth gear thrust clear-
ance.

(49) Select a snap-ring so that the thrust clearance
is 0.10-0.30 mm (0.004-0.010 in.).

(50) Install snap-ring to hold fifth gear blocker
ring onto countershaft.

(51) Remove intermediate plate from vise and
remove bolts and washers from intermediate.

Wy
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DISASSEMBLY AND ASSEMBLY (Continued)

COUNTERSHAFT

DISASSEMBLY
(1) Remove select fit snap-ring holding the coun-
tershaft front bearing onto the countershaft (Fig. 96).
(2) Using Bearing Splitter P-334, a suitable spacer
on center of countershaft, and a shop press, remove
the countershaft front bearing from the countershaft.

COUNTERSHAFT

SELECT-FIT B'EF;%';'JG
SNAP RING
I.D. SNAP RING THICKNESS
MARK MM (IN.)
1 2.05-2.10 (0.0807 - 0.0827)
2 2.10-2.15  (0.0827 - 0.0846)
3 2.15-2.20 (0.0846 - 0.0866)
4 2.20-2.25 (0.0866 - 0.0886)
5 2.25-2.30 (0.0886 - 0.0906)
6 2.30-2.35 (0.0906 - 0.0925)

80ac6ala

Fig. 96 Countershaft Front Bearing Snap-ring

ASSEMBLY

(1) Remove any nicks or burrs on countershaft hub
with fine emery or crocus cloth.

(2) Position countershaft front bearing on end of
countershaft.

(3) Using Special Tool 8109 and a shop press,
press bearing onto countershaft.

(4) Select the thickest snap-ring that will fit into
the snap-ring groove of the countershaft (Fig. 96).

(5) Install snap-ring to hold countershaft front
bearing onto countershaft.

INPUT SHAFT

DISASSEMBLY

(1) Verify that the 3—4 synchronizer is in the neu-
tral position.

(2) Separate input shaft from output shaft (Fig.
97). Note that the output shaft pilot bearing is an
uncaged roller type bearing.

(3) Remove the output shaft pilot bearing rollers
from the input shaft and the output shaft.

(4) Remove the fourth gear synchronizer ring from
the input shaft (Fig. 98).

INPUT SHAFT

OUTPUT SHAFT
AND GEAR ASSEMBLY

J8921-1089

Fig. 97 Separate Input and Output Shafts

SYNCHRO

BEARING RING

BEARING
SNAP
RING

J8921-1091

Fig. 98 Input Shaft Components

(5) Remove the select fit snap-ring holding the
input shaft bearing onto the input shaft.

(6) Using Bearing Splitter P-334 and a shop press,
remove the bearing from the input shaft.

ASSEMBLY

(1) Position input shaft bearing onto input shaft.

(2) Using Driver L-4507, drive bearing onto input
shaft.

(3) Select the thickest snap-ring that will fit into
the snap-ring groove of the input shaft (Fig. 99).

(4) Lubricate output shaft pilot bearing bore of
input shaft with petroleum jelly.

(5) Install output shaft pilot bearing rollers in
input shaft bore (Fig. 100). Ensure to use sufficient
petroleum jelly to hold rollers in position.

(6) Install the fourth gear synchronizer ring onto
the input shaft.

(7) Install input shaft to output shaft. Use care
when mating the two shafts not to displace any out-
put shaft pilot bearing rollers.
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INPUT
SHAFT

BEARING

18921-64

Fig. 100 Install Output Shaft Pilot Bearing Rollers
OUTPUT SHAFT

DISASSEMBLY

(1) Remove input shaft and output shaft pilot
bearing rollers from output shaft.

(2) Measure and note thrust clearance of output
shaft gears (Fig. 101). Clearance should be 0.10 —
0.25 mm (0.004 — 0.010 in.).

3RD
SELECT-FIT
SNAP RING
18T 2ND
THRUST CLEARANCE
IS 0.004 TO 0.012 INCH
I.D. Mark Snap Ring Thickness mm (in.) (0.10 TO 0.25 mm)
0 2.05-2.10 (0.0807-0.0827) 18921-36
1 2.10-2.15 (0.0827-0.0846)
2 2.15-2.20 (0.0846-0.0866) )
3 2.20-2.25 (0.0866-0.0886) Fig. 101 Check Output Shaft Gear Thrust Clearance
4 2.25-2.30 {0.0886-0.0906)
5 2.30-2.35 (0.0906-0.0925) (3) Remove output shaft fifth gear snap ring with
18921-50 two screwdrivers (Fig. 102).
(4) Using Bearing Splitter P-334 or suitable press
Fig. 99 Select Input Shaft Bearing Snap-ring plates positioned under first gear, press fifth gear,

rear bearing, first gear, and first gear bearing inner
race off output shaft (Fig. 103).
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DISASSEMBLY AND ASSEMBLY (Continued)

SNAP RING

J8921-37

OUTPUT
SHAFT

FIRST-FIFTH
GEAR-BEARING
ASSEMBLY

Fig. 103 Remove Fifth Gear, First Gear Bearing, And
Race

(5) Remove first gear needle roller bearing from
output shaft.

(6) Remove first gear bearing inner race lock ball
with pencil magnet (Fig. 104).

(7) Remove first gear synchronizer ring.

(8) Using Bearing Splitter P-334 or suitable press
plates positioned under second gear, press 1-2 syn-
chronizer, reverse gear, and second gear from output
shaft (Fig. 105).

18921-39

Fig. 104 Remove First Gear Bearing Inner Race
Lock Ball

1-2 SYNCHRONIZER HUB

e 0

¢
 —

J8921-40

Fig. 105 Remove Second Gear, Reverse Gear, And
1-2 Synchronizer

(9) Remove second gear needle roller bearing from
the output shaft or second gear.

(10) Remove select fit snap-ring holding the 3-4
synchronizer onto the output shaft (Fig. 106).

(11) Using Bearing Splitter P-334 or suitable press
plates positioned under third gear, press the 3—4 syn-
chronizer and third gear from output shaft (Fig. 107).
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DISASSEMBLY AND ASSEMBLY (Continued)

3-4 SYNCHRONIZER
SNAP RING

18921-41

Fig. 106 Remove 3-4 Synchronizer Snap Ring

3-4 SYNCHRONIZER

18921-42

Fig. 107 Remove 3—-4 Synchronizer And Third Gear

(12) Remove third gear needle roller bearing from
output shaft or gear.

ASSEMBLY

(1) Lubricate transmission components with speci-
fied gear lubricant.

(2) If necessary, assemble 1-2 and 3-4 synchro-
nizer hubs, sleeves, springs and key inserts (Fig.
108).

(3) Install third gear needle bearing onto the out-
put shaft.

SLEEVES

HUBS ’// = Z7e

/\

/
e —

FRONT
17 ///////
////////////// ////////m
L’_L_/
3-4
SYNCHRONIZER SYNCHRONIZER
ASSEMBLY ASSEMBLY

18921-54

Fig. 108 Synchronizer Identification

(4) Install third gear over bearing and onto output
shaft flange.

(5) Install third gear synchronizer ring to third
gear.

(6) Position the 3—4 synchronizer onto the output
shaft.

(7) Using Adapter 6747-1A and a shop press, press
the 3-4 synchronizer onto the output shaft.

(8) Select the thickest snap-ring that will fit into
the snap-ring groove of the output shaft (Fig. 109).

SELECT-FIT
SNAP RING

1.D. Mark Snap Ring Thickness mm (in.)
C1 1.75-1.80 {0.0689-0.0709)
D 1.80-1.85 {0.0709-0.0728)
D-1 1.85-1.90 (0.0728-0.0748)
E 1.90-1.95 (0.0748-0.0768)
E-1 1.95-2.00 {0.0768-0.0787)
F 2.00-2.05 (0.0788-0.0807)
F-1 2.05-2.10 (0.0807-0.0827)

J8921-55

Fig. 109 Select 3—4 Synchronizer Snap-ring
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DISASSEMBLY AND ASSEMBLY (Continued)

(9) Install snap-ring to hold 3—4 synchronizer onto
output shaft.

(10) Verify third gear thrust clearance with feeler
gauge (Fig. 110). Clearance should be 0.10 — 0.25 mm
(0.004 — 0.010 in.). If clearance is out of specification,
refer to Cleaning and Inspection section within this
group.

FEELER
GAUGE

THIRD
GEAR

J8921-56
Fig. 110 Check Third Gear Clearance

(11) Install second gear needle bearing onto output
shaft.

(12) Install second gear over bearing and onto out-
put shaft flange.

(13) Install second gear synchronizer ring onto sec-
ond gear.

18921-58

Fig. 111 Install First Gear Bearing Inner Race Lock
Ball

(14) Position 1-2 synchronizer
splines of output shaft.

(15) Using Driver MD-998805, Adapter 6747-1A,
and a shop press, press the 1-2 synchronizer onto
the output shaft.

(16) Install first gear synchronizer ring into 1-2
synchronizer.

(17) Install first gear bearing inner race lock ball
in output shaft (Fig. 111).

(18) Install first gear needle bearing onto output
shaft (Fig. 112).

(19) Install first gear onto output shaft and over
bearing.

(20) Install first gear bearing inner race onto out-
put shaft and inside first gear bearing. Rotate bear-
ing race until race installs over lock ball.

(21) Position output shaft rear bearing onto output
shaft. Ensure that the snap ring groove in bearing
outer race is toward rear of output shaft.

(22) Using Driver L-4507 and suitable mallet,
drive bearing onto output shaft.

(23) Install snap-ring onto output shaft rear bear-
ing outer race.

assembly onto

REAR BEARING NEEDLE BEARING

INNER RACE

18921-59

Fig. 112 First Gear Components
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(24) Check first—second gear thrust clearance (Fig.
113). Standard clearance is 0.10 — 0.25 mm (0.004 —
0.010 in.). If clearance is out of specification, refer to
Cleaning and Inspection section within this group.

SELECT
FIFTH

|

15T 2ND

STANDARD CLEARANCE
0.004-0.010 INCH
(0.10-0.25 mm)

18921-61

Fig. 113 Check First-Second Gear Thrust Clearance

(25) Position fifth gear onto output shaft with the
gear's short shoulder toward the rear of shaft.
Ensure that the gear and output shaft splines are
aligned.

(26) Using Adapter 6747-1A, Driver L-4507, and a
shop press, press fifth gear onto output shaft.

(27) Select the thickest snap-ring that will fit into
the snap-ring groove of the output shaft (Fig. 114).

(28) Install snap-ring to hold fifth gear onto output
shaft.

1.D. Mark Snap Ring Thickness mm (in.)
0.1051-0.1071
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18921-63
Fig. 114 Select/Install Fifth Gear Snap Ring
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SEMI-SYNCHRONIZED REVERSE IDLER GEAR

DISASSEMBLY
(1) Remove snap-ring holding the reverse idler
gear onto the reverse idler gear hub/race (Fig. 115).
(2) Remove the plate washer from the reverse idler
gear hub/race (Fig. 116).

REVERSE SNAP-RING
IDLER GEAR

PLATE
WASHER

IDLER GEAR
HUB

80b099f1

Fig. 115 Remove Reverse Idler Gear Snap-ring

REVERSE

WASHER

80b099f2

Fig. 116 Remove Reverse Idler Gear Plate Washer

(3) Remove the reverse idler gear from the reverse
idler gear hub/race (Fig. 117).

(4) Remove the reverse idler gear synchronizer
ring from the reverse idler gear hub/race (Fig. 118).

ASSEMBLY

(1) Install the reverse idler gear synchronizer ring
onto the reverse idler gear hub/race. Apply a film of
75W-90 GL-3 transmission oil to the contact surface
of the synchronizer ring prior to assembly.

(2) Install the reverse idler gear onto the reverse
idler gear hub/race. Apply a film of 75W-90 GL-3
transmission oil to the reverse idler gear bushing
prior to assembly.Verify that the teeth on the syn-

REVERSE
REVERSE IDLER GEAR

SYNCHRONIZER HUB

RING

REVERSE
IDLER GEAR 80b09973

Fig. 117 Remove Reverse ldler Gear

REVERSE
SYNCHRONIZER
RING

REVERSE
IDLER GEAR
HUB

80b099f4

Fig. 118 Remove Reverse Idler Gear Synchronizer
Ring

chronizer ring are properly engaged into the recesses
of the reverse idler gear.

(3) Install the plate washer over the reverse idler
gear hub/race and onto the reverse idler gear.

(4) Install the snap-ring to hold the reerse idler
gear onto the reverse idler hub/race.

CLEANING AND INSPECTION
AX5 MANUAL TRANSMISSION COMPONENTS
GENERAL INFORMATION

Clean the transmission components in solvent. Dry
the cases, gears, shift mechanism and shafts with
compressed air. Dry the bearings with clean, dry
shop towels only. Never use compressed air on the
bearings. This could cause severe damage to the
bearing roller and race surfaces.

If output shaft or inner race flange thickness is
within specification but any gear thrust clearance is
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CLEANING AND INSPECTION (Continued)

out of specification, replace the necessary gear and
gear needle bearing as an assembly.

GEAR CASE, ADAPTER/EXTENSION HOUSING,
INTERMEDIATE PLATE

Clean the case, housing, and intermediate plate
with solvent and dry with compressed air. Replace
the case if cracked, porous, or if any of the bearing
and gear bores are damaged.

Inspect the threads in the case, housing, and plate.
Minor thread damage can be repaired with steel
thread inserts, if necessary. Do not attempt to repair
any threads which show evidence of cracks around
the threaded hole.

OUTPUT SHAFT

Check thickness of the output shaft and inner
bearing race flanges with a micrometer or vernier
calipers (Fig. 119).

INNER RACE
FLANGE

J8921-43
Fig. 119 Check Shaft And Bearing Race Flange
Thickness

e Minimum thickness for shaft flange is 4.80 mm
(0.189 in.)

e Minimum thickness for first gear bearing inner
race flange is 3.99 mm (0.157 in.)

Measure diameter of the output shaft journal sur-
faces with a micrometer. Replace the shaft if either of
these surfaces are worn beyond specified limits.

e Second gear surface minimum diameter is
37.964 mm (1.495 in.)

e Third gear surface minimum diameter is 34.984
mm (1.377 in.)

Measure diameter of the first gear bearing inner
race. Minimum diameter is 38.985 mm (1.535 in.).

Measure output shaft runout with a dial indicator
(Fig. 120). Runout should not exceed 0.05 mm (0.002
in.).

OUTPUT
SHAFT
JOURNAL

18921-45

Fig. 120 Check Output Shaft Runout

Replace output shaft or first gear inner bearing
race if measurement of any surface is out of specifi-
cation. Do not attempt to repair out of specification
components.

COUNTERSHAFT

Inspect the countershaft gear teeth. Replace the
countershaft if any teeth are worn or damaged.
Inspect the bearing surfaces and replace shaft if any
surface shows damage or wear.

Check condition of the countershaft front bearing.
Replace the bearing if worn, noisy, or damaged.

GEAR AND SYNCHRONIZER

Install the needle bearing and inner race in the
first gear. Then check oil clearance between the gear
and inner race (Fig. 121). Clearance should be 0.009
— 0.032 mm (0.0004 — 0.0013 in.).

Install the needle bearings and the second, third
and counter fifth gears on the output shaft. Then
check oil clearance between the gears and shaft with
a dial indicator (Fig. 122). Qil clearance for all three
gears is 0.009 — 0.0013 mm (0.0004 — 0.0013 in.).

Check synchronizer ring wear (Fig. 123). Insert
each ring in matching gear. Measure clearance
between each ring and gear with feeler gauge.
Replace ring if clearance exceeds 2.0 mm (0.078 in.).
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CLEANING AND INSPECTION (Continued)

INNER RACE

18921-46

Fig. 121 Check Gear—To—Race Clearance

OUTPUT

CHECKED

Fig. 122 Check Gear—To-Shaft Oil Clearance

Check shift fork—to—synchronizer hub clearance
with a feeler gauge (Fig. 124). Replace the fork if
clearance exceeds 1.0 mm (0.039 in.).

(1) Inspect all mainshaft gear teeth. Replace any
gear which shows any worn or damaged teeth.

SYNCHRONIZER
RING

J8921-48

Fig. 123 Check Synchronizer Ring Wear

FEELER

18921-49
Fig. 124 Check Fork—To—Hub Clearance
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SPECIFICATIONS

TORQUE
DESCRIPTION TORQUE
Plugs, Access . ............... 19 N'm (14 ft.Ibs.)
Bolts, Adapter Housing ... .. ... 34 N-m (25 ft.Ibs.)
Switch, Back-up Light ....... 44 N-m (32.5 ft.lbs.)
Plugs, Drain and Fill ........ 44 N-m (32.5 ft.lbs.)
Bolts, Front Bearing Retainer ... 17 N-m (12 ft.Ibs.)
Plugs, Interlock and Detent. . . .. 19 N'm (14 ft.Ibs.)
Screws, Propeller Shaft Clamp ... .. ... 16-23 N'm
(140-200 in.lbs.)
Bolts, Rear Mount to Transmission . ... 33-60 N-m
(2444 ft.lbs.)
Nut, Rear Mount Clevis . . 54-75 N-m (40-55 ft.Ibs.)
Nuts, Rear Mount to Crossmember . ... 33—-49 N-m
(24-36 ft.Ibs.)
Pins, Restrictor . . . .......... 27.4 N-m (20 ft.Ibs.)
Bolts, Reverse Shift Arm Bracket......... 18 N'm
(13 ft.lbs.)
Screw, Shift Arm Set .. ........ 38 N-m (28 ft.Ibs.)
Screws, Shift Fork Set. . ....... 20 N-m (15 ft.Ibs.)
Nut, Shift Knob ........ 20-34 N-m (15-25 ft.Ibs.)
Screws, Shifter Floor Cover ............ 2-3 N'm
(17-30 in.Ibs.)
Bolts, Shift Tower ............ 18 N-m (13 ft.Ibs.)
Nuts, Transfer Case Mounting . ....... 30-41 N'm
(22-30 ft.Ibs.)

SPECIAL TOOLS
AX5

8011d42b

C-3339 Dial Indicator Set

(0

C-3995-A Installer, Extension Housing Seal

Z

C-4171 Handle, Universal Tool

Q

8211 Installer, Seal

8212 Installer, Seal

v
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SPECIAL TOOLS (Continued)

( 0

8208 Installer, Seal
L-4507 Tube, Driver

P-334 Splitter, Bearing 6747-1A Adapter, Fixture

7%

MD-998805 Installer, Seal

8109 Cup, Installer
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AX15 MANUAL TRANSMISSION
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GENERAL INFORMATION
AX15 MANUAL TRANSMISSION

The AX15 is a b5-speed, synchromesh, manual
transmission. Fifth gear is an overdrive range with a
ratio of 0.79:1. An adapter housing is used to attach
the transmission to the transfer case on 4-wheel
drive models. A standard extension housing is used
on 2-wheel drive models. The shift mechanism is
integral and mounted in the shift tower portion of
the adapter housing (Fig. 1).

TRANSMISSION IDENTIFICATION
The AX15 identification code numbers are on the
bottom surface of the intermediate plate (Fig. 2).
The first number is year of manufacture. The sec-
ond and third numbers indicate month of manufac-
ture. The next series of numbers is the transmission
serial number.

TRANSMISSION GEAR RATIOS

Gear ratios for the AX15 manual transmission are
as follows:
First gear: 3.83:1
Second gear: 2.33:1
Third gear: 1.44:1
Fourth gear: 1.00:1
Fifth gear: 0.79:1
Reverse: 4.22:1

RECOMMENDED LUBRICANT

Recommended lubricant for AX15 transmissions is
Mopar® 75W-90, APl Grade GL-3 gear lubricant, or
equivalent.

Correct lubricant level is from the bottom edge, to
no more than 6 mm (1/4 in.) below the bottom edge of
the fill plug hole.

The fill plug is located on the driver’'s side of the
transmission case (Fig. 3). The drain plug is located
on the passenger side of the transmission case near
the bottom (Fig. 4).
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GENERAL INFORMATION (Continued)

J8921-1023

Fig. 1 AX15 Manual Transmission

INTERMEDIATE
PLATE

1.D. CODE

LOCATION 18921-1024

Fig. 2 Identification Code Number Location

Approximate dry fill lubricant capacity is:

e 3.10 liters (3.27 gts.) for 4—wheel drive applica-
tions.

e 3.15 liters (3.32 gts.) for 2—wheel drive applica-
tions.

TRANSMISSION ASSEMBLY INFORMATION
Lubricate the transmission components with
Mopar® 75W-90, GL 3 gear lubricant during assem-
bly. Use petroleum jelly to lubricate seal lips and/or
hold parts in place during installation.
Refer to (Fig. 5) during assembly for AX15 gear
assembly identification.

GEAR CASE

Fig. 3 Fill Plug Location
DIAGNOSIS AND TESTING

LOW LUBRICANT LEVEL

A low transmission lubricant level is generally the
result of a leak, inadequate lubricant fill, or an incor-
rect lubricant level check.

Leaks can occur at the mating surfaces of the gear
case, intermediate plate and adaptor or extension
housing, or from the front/rear seals. A suspected
leak could also be the result of an overfill condition.

Leaks at the rear of the extension or adapter hous-
ing will be from the housing oil seals. Leaks at com-
ponent mating surfaces will probably be the result of
inadequate sealer, gaps in the sealer, incorrect bolt
tightening, or use of a non—recommended sealer.
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DIAGNOSIS AND TESTING (Continued)

Fig. 4 Drain Plug Location

A leak at the front of the transmission will be from
either the front bearing retainer or retainer seal.
Lubricant may be seen dripping from the clutch
housing after extended operation. If the leak is
severe, it may also contaminate the clutch disc caus-
ing the disc to slip, grab, and/or chatter.

A correct lubricant level check can only be made
when the vehicle is level. Also allow the lubricant to
settle for a minute or so before checking. These rec-
ommendations will ensure an accurate check and

SNAP 34
RING INSERT SLEEVE

(SELECTIVE) SPRING

INSERT
SPRING

INSERT

NEEDLE SPRING

BEARING

SYNCHRO
RING

SYNCHRO
RING
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avoid an underfill or overfill condition. Always check
the lubricant level after any addition of fluid to avoid
an incorrect lubricant level condition.

HARD SHIFTING

Hard shifting is usually caused by a low lubricant
level, improper, or contaminated lubricants. The con-
sequence of using non-recommended lubricants is
noise, excessive wear, internal bind, and hard shift-
ing. Substantial lubricant leaks can result in gear,
shift rail, synchro, and bearing damage. If a leak
goes undetected for an extended period, the first indi-
cations of component damage are usually hard shift-
ing and noise.

Component damage, incorrect clutch adjustment,
or a damaged clutch pressure plate or disc are addi-
tional probable causes of increased shift effort. Incor-
rect adjustment or a worn/damaged pressure plate or
disc can cause incorrect release. If the clutch problem
is advanced, gear clash during shifts can result.
Worn or damaged synchro rings can cause gear clash
when shifting into any forward gear. In some new or
rebuilt transmissions, new synchro rings may tend to
stick slightly causing hard or noisy shifts. In most
cases, this condition will decline as the rings wear—
in.

REAR
BEARING

NEEDLE
BEARING Pl

e

FIRST

GEAR N

SNAP
THRUST RING
WASHER (SELECTIVE)
FIFTH
SNAP SPACER GEAR
RING
(SELECTIVE)
INSERT
SPRING
189211093

Fig. 5 Output Shaft and Gears
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DIAGNOSIS AND TESTING (Continued)
TRANSMISSION NOISE

Most manual transmissions make some noise dur-
ing normal operation. Rotating gears generate a mild
whine that is audible, but generally only at extreme
speeds.

Severe, highly audible transmission noise is gener-
ally the initial indicator of a lubricant problem.
Insufficient, improper, or contaminated lubricant will
promote rapid wear of gears, synchros, shift rails,
forks and bearings. The overheating caused by a
lubricant problem, can also lead to gear breakage.

REMOVAL AND INSTALLATION
TRANSMISSION

REMOVAL

(1) Shift transmission into first or third gear.

(2) Raise and support vehicle on suitable safety
stands.

(3) Disconnect necessary exhaust system compo-
nents.

(4) Remove skid plate, if equipped.

(5) Remove slave cylinder from clutch housing.

(6) Mark rear propeller shaft and rear axle yokes
for installation alignment (Fig. 6).

REFERENCE MARKS

J9316-2

Fig. 6 Marking Propeller Shaft And Axle Yokes

(7) Mark front propeller shaft, axle, and transfer
case yokes for installation alignment, if equipped.

(8) Remove propeller shaft(s).

(9) Unclip wire harnesses from transmission and
transfer case, if equipped.

(10) Disconnect transfer
equipped.

(11) Disengage any wire connectors attached to
transmission or transfer case, if equipped, compo-
nents.

(12) Support transfer case, if equipped, with trans-
mission jack.

case vent hose, if

(13) Secure transfer case, if equipped, to jack with
safety chains.

(14) Disconnect transfer case shift
transfer case, if equipped.

(15) Remove nuts attaching transfer case to trans-
mission, if equipped.

(16) Remove transfer case, if equipped.

(17) Remove crankshaft position sensor (Fig. 7),
(Fig. 8).
ELECTRICAL CLAMP
CONNECTOR NUT

L iood P
PIGTAIL 2

HARNESS v

linkage at

TRANSMISSION
&BELLHOUSING

MOUNTING 7
STUDS (2) o/ \\ /
RUBBER [ o o i

GROMMET (" R
) N
CRANKSHAFT [ o
POSITION \ MOUNTING
SENSOR NUTS (2)  ggaserss

Fig. 7 Crankshaft Position Sensor—2.5L Engine
ELECTRICAL CLAMP TRANSMISSION

CONNECTOR  NUT &BELLHOUSING
D
Q@%i' ~ Q_\‘

g /J)
7 %)y, 4 V
PIGTAIL ""r," /.

HARNESS i
-

RUBBER Y
GROMMET 4 &>
CRANKSHAFT | 0
POSITION MOUNTING
SENSOR BOLTS (2) 80243752

Fig. 8 Crankshaft Position Sensor —4.0L Engine
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REMOVAL AND INSTALLATION (Continued)

CAUTION: It is important that the crankshaft posi-
tion sensor be removed prior to transmission
removal. The sensor can easily be damaged if left
in place during removal operations.

(18) Support engine with adjustable jack stand.
Position wood block between jack and oil pan to
avoid damaging pan.

(19) Support transmission with transmission jack.

(20) Secure transmission to jack with safety
chains.

(21) Disconnect rear cushion and bracket from
transmission.

(22) Remove rear crossmember.

(23) Disconnect transmission shift lever as follows:

(@) Lower transmission—transfer case assembly
approximately 7-8 cm (3 in.) for access to shift
lever.

(b) Reach up and around transmission case and
unseat shift lever dust boot from transmission shift
tower (Fig. 9). Move boot upward on shift lever for
access to retainer that secures lever in shift tower.

(c) Reach up and around transmission case and
press shift lever retainer downward with finger
pressure. Turn retainer counterclockwise to release
it.

(d) Lift lever and retainer out of shift tower (Fig.
9). Do not remove the shift lever from the floor con-
sole shifter boots. Leave the lever in place for
transmission installation.

Fig. 9 Removing/Installing Shift Lever

(24) Remove clutch housing brace rod.

(25) Remove clutch housing-to-engine bolts.

(26) Pull transmission jack rearward until input
shaft clears clutch. Then slide transmission out from
under vehicle.

(27) Remove clutch release bearing, release fork,
and retainer clip.

(28) Remove clutch housing from transmission
(Fig. 10).

TRANSMISSION AND TRANSFER CASE

21 - 41

CLUTCH
HOUSING

195067

Fig. 10 Clutch Housing

INSTALLATION

(1) Install clutch housing on transmission. Tighten
housing bolts to 37 N-m (27 ft. Ibs.) torque.

(2) Lubricate contact surfaces of release fork pivot
ball stud and release fork with high temp grease.

(3) Install release bearing, fork, and retainer clip.

(4) Position and secure transmission on transmis-
sion jack.

(5) Lightly lubricate pilot bearing and transmis-
sion input shaft splines with Mopar® high temp
grease.

(6) Raise transmission and align transmission
input shaft and clutch disc splines. Then slide trans-
mission into place.

(7) Install and tighten clutch housing-to-engine
bolts to 38 N-m (28 ft. Ibs.) torque (Fig. 10). Be sure
the housing is properly seated on engine block
before tightening bolts.

(8) Install clutch housing brace rod.

(9) Lower transmission approximately 7-8 cm (3
in.) for access to shift tower. Be sure transmission is
in first or third gear.

(10) Reach up and around transmission and insert
shift lever in shift tower. Press lever retainer down-
ward and turn it clockwise to lock it in place. Then
install lever dust boot on shift tower.
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REMOVAL AND INSTALLATION (Continued)

(11) Install rear crossmember. Tighten crossmem-
ber-to-frame bolts to 41 N-m (31 ft. Ibs.) torque.

(12) Install fasteners to hold rear cushion and
bracket to transmission. Then tighten transmission-
to-rear support bolts/nuts to 45 N-m (33 ft. Ibs.)
torque.

(13) Remove support stands from engine and
transmission.

(14) Install and connect crankshaft position sensor.

(15) Position transfer case on transmission jack, if
equipped.

(16) Secure transfer case to jack with safety
chains, if equipped.

(17) Raise transfer case, if equipped, and align
transfer case input shaft to the transmission output
shaft.

(18) Slide transfer case forward until
seated on transmission, if necessary.

(19) Install nuts to attach transfer case to trans-
mission, if equipped. Tighten transfer case-to-trans-
mission nuts to 35 N-m (26 ft. Ibs.) torque.

(20) Connect transfer case shift linkage at transfer
case, if equipped.

(21) Connect transfer case vent hose, if equipped.

(22) Secure wire harnesses in clips/tie straps on
transmission and transfer case, if equipped.

(23) Engage wire connectors attached to all neces-
sary transmission or transfer case, if equipped, com-
ponents.

(24) Install rear propeller shaft slip yoke to trans-
mission or transfer case, if equipped, output shaft.

(25) Align marks on rear propeller shaft and rear
axle yokes (Fig. 11).

case is

REFERENCE MARKS

J9316-2
Fig. 11 Align Propeller Shaft And Rear Axle Yokes
Alignment Marks

(26) Install and tighten propeller shaft U-joint
clamp bolts to 19 N-m (170 in. Ibs.) torque.

(27) Align marks on front propeller shaft, axle,
and transfer case yokes, if equipped.

(28) Install and tighten propeller shaft U-joint
clamp bolts to 19 N-m (170 in. Ibs.) torque.

XJ

(29) Install slave cylinder in clutch housing.

(30) Install skid plate, if equipped. Tighten bolts to
42 N-m (31 ft. Ibs.) torque. Tighten stud nuts to 17
N-m (150 in. Ibs.) torque.

(31) Fill transmission and transfer case, if
equipped, with recommended lubricants. Refer to the
Lubricant Recommendation sections of the appropri-
ate component for correct fluid.

(32) Lower vehicle.

FRONT BEARING RETAINER SEAL

REMOVAL

(1) Remove release bearing and lever from the
transmission.

(2) Remove the bolts holding
retainer to the transmission case.

(3) Remove the front bearing
transmission case.

(4) Using a suitable pry tool, remove the front
bearing retainer seal.

the front bearing

retainer from the

INSTALLATION

(1) Using Tool Handle C-4171 and Seal Installer
8209, install new seal in to the front bearing retainer
(Fig. 12).

SPECIAL

TOOL
C-4171

SPECIAL
TOOL
8211 (AX5) OR
8209 (AX15)

Fig. 12 Install Front Bearing Retainer Seal

80b099ca

(2) Remove any residual gasket material from the
sealing surfaces of the bearing retainer and the
transmission case.

(3) Install new front bearing retainer gasket to the
front bearing retainer.

(4) Install the front bearing retainer onto the
transmission case.
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REMOVAL AND INSTALLATION (Continued)

(5) Install the bolts to hold the bearing retainer
onto the transmission case.

(6) Tighten the bolts to 17 N-m (12 ft. Ibs.).

(7) Install release bearing and lever onto the
transmission.

EXTENSION HOUSING SEAL

REMOVAL

(1) Raise and support vehicle.

(2) Remove propeller shaft. Refer to Group 3, Dif-
ferential and Driveline, for proper procedures.

(3) Using a suitable seal puller or screw with a
slide hammer, remove the extension housing seal
(Fig. 13).

SLIDE
HAMMER

SEAL
PULLER

2WD
EXTENSION HOUSING

19121-385
Fig. 13 Remove Extension Housing Seal

INSTALLATION

(1) Clean seal bore of extension housing of any
residual sealer material from original seal.

(2) Using Tool Handle C-4171 and Seal Installer
8212, install new extension housing seal so that the
seal is located 0 = 0.5 mm (0 = 0.02 in.) to the face
of the extension housing (Fig. 14).

SPECIAL TOOL
C-4171

SPECIAL TOOL
8212

EXTENSION
HOUSING

80b099c4
Fig. 14 Install Extension Housing Seal

(3) Install propeller shaft. Refer to Group 3, Differ-
ential and Driveline, for proper procedures.

(4) Check and add fluid to transmission as neces-
sary. Refer to the Recommended Lubricant section for
proper fluid requirements.

(5) Lower vehicle.

ADAPTER HOUSING SEAL
REMOVAL

(1) Hoist and support vehicle.

(2) Remove transfer case.

(3) Using a suitable pry tool, or a slide hammer
mounted screw, remove the adapter housing seal
(Fig. 15).

ADAPTER
HOUSING
OIL SEAL

J8921-1045

Fig. 15 Remove Adapter Housing Seal

INSTALLATION

(1) Clean seal bore of adapter housing of any
residual sealer material from original seal.

(2) Using Tool Handle C-4171 and Seal Installer
8208, install new seal so that the seal is located 0 *
0.2 mm (0 £ 0.008 in.) to the seal bore face of
adapter housing (Fig. 16).

(3) Install transfer case.

(4) Check and add fluid to transmission as neces-
sary. Refer to the Recommended Lubricant section for
proper fluid requirements.

(5) Lower vehicle.
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REMOVAL AND INSTALLATION (Continued)

SPECIAL
TOOL

ADAPTER
HOUSING

SPECIAL
TOOL
C-4171

80b099c5

Fig. 16 Install Adapter Housing Seal
DISASSEMBLY AND ASSEMBLY

ADAPTER/EXTENSION HOUSING AND FRONT
BEARING RETAINER

DISASSEMBLY

(1) Drain transmission lubricant, if necessary.

(2) Remove release bearing and lever.

(3) Remove clutch housing bolts and remove hous-
ing (Fig. 19).

(4) Remove vehicle speed sensor and speedometer
adapter, if necessary.

(5) Remove bolts holding shift tower to transmis-
sion case.

(6) Remove shift tower from transmission case
(Fig. 17).

ADAPTER/EXTENSION
HOUSING

J8921-1032
Fig. 17 Remove Shift Tower

(7) Remove shift tower gasket from shift tower or
transmission case (Fig. 18).

SHIFT
TOWER

J8921-1033
Fig. 18 Remove Shift Tower Gasket

(8) Remove reverse shift head detent ball plug
(Fig. 20).

(9) Remove detent ball spring and ball with pencil
magnet (Fig. 21), (Fig. 22).

TRANSMISSION
BOLITS
(38N.m/28 F.

CLUTCH
HOUSING

195067
Fig. 19 Clutch Housing
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DISASSEMBLY AND ASSEMBLY (Continued)

DETENT
PLUG

RETAINER BOLT

J8921-1125
Fig. 20 Remove Detent Ball Plug

SPRING
Fig. 21 Remove Detent Spring

18921-1035

DETENT
BALL

SHIFT LEVER
SHAFT
PLUG

Fig. 22 Remove Detent Béﬂ//

(10) Remove shift arm retainer bolt (Fig. 23).

(11) Remove shift arm restrictor pins (Fig. 24).

(12) Remove shift lever shaft plug (Fig. 25).

(13) Remove shifter shaft with large magnet (Fig.
26).

(14) Remove the shift arm from the adapter hous- Fig. 25 Removing Shift Lever Shaft Plug
ing.

18921-12
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DISASSEMBLY AND ASSEMBLY (Continued)

SHIFT ARM

Fig. 26 Remove Shifter Shaft

(15) Remove adapter/extension housing bolts (Fig.
27).

(16) Loosen adapter/extension housing by tapping
it loose with plastic mallet (Fig. 28).

(17) Remove adapter/extension housing (Fig. 29).

(18) On 4x2 transmissions;

(@) Remove speedometer gear retaining snap-
ring from output shaft.

(b) Remove speedometer gear from output shaft
and remove speedometer gear lock ball from output
shaft.

(c) Remove speedometer drive gear
snap-ring (Fig. 30).

(19) Remove the bolts holding the front bearing
retainer to the transmission case.

(20) Remove the bearing retainer from transmis-
sion case (Fig. 31).

(21) Remove input shaft bearing snap-ring (Fig.
32).

(22) Remove cluster gear bearing snap-ring (Fig.
33).

(23) Separate intermediate plate and transfer case
by tapping them loose with plastic mallet (Fig. 34).

(24) Separate the intermediate plate from the
transmission case (Fig. 35).

locating

IID

ADAPTER/EXTENSION
HOUSING BOLTS

(LEFT SIDE)
g’

ADAPTER/EXTENSION
HOUSING BOLTS
(RIGHT SIDE)

CADAPTER/EXTENSION
/< HOUSING BOLTS
(SIDES AND BOTTOM)

J8921-1042
Fig. 27 Adapter/Extension Housing Bolts
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DISASSEMBLY AND ASSEMBLY (Continued)

INTERMEDIATE ADAPTER
<PLATE — HOUSING

FRONT
BEARING
RETAINER

|
> RUBBER
FACED MALLET J8921-1043

J8921-1046

Fig. 28 Loosen Adapter/Extension Housing Fig. 31 Remove Front Bearing Retainer
ADAPTER

@
¢ fnd
é!“' )

INPUT
SHAFT )
BEARING
‘ SNAP 7 4
INTERMEDIATE PLATE ~ J8921-1044 RING 7 Jeon-i0e8
Fig. 29 Remove Adapter/Extension Housing Fig. 32 Remove Input Shaft Bearing Snap-ring
SNAP LOCK oD SNAP

R.NG\WO @/R.NG

OUTPUT RING
SHAFT SPEEDOMETER PLIERS
GROOVES GEAR

CLUSTER
GEAR FRONT

J8921-1049

18921-1119 @

Fig. 30 Speedometer Drive Gear Assembly Fig. 33 Remove Cluster Gear Snap-ring

ASSEMBLY (2) Apply a 1/8 to 3/16 inch wide bead of Threeb-

(1) Remove any residual sealer from transmission  ond® Liquid Gasket TB1281, P/N 83504038, as
case, intermediate plate, adapter/extension housing,  shown, making sure to keep sealer bead to inside of
and front bearing retainer. bolt holes (Fig. 36).
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DISASSEMBLY AND ASSEMBLY (Continued)

RUBBER
MALLET

INTERMEDIATE

J8921-1050
Fig. 34 Separate Intermediate Plate and
Transmission Case

INTERMEDIATE
PLATE

GEAR

CASE

J8921-1051
Fig. 35 Remove Intermediate Plate from
Transmission Case

(3) Align geartrain and shift rails with mating
holes in transmission case and install transmission
case to the intermediate plate (Fig. 37). Verify that
the transmission case is seated on the intermediate
plate.

SEALER BEAD
(1/8” - 316" wide)

J8921-1118
Fig. 36 Apply Sealer to Transmission Gear Case

XJ

INTERMEDIATE
PLATE

J8921-1051

Fig. 37 Install Transmission Gear Case to the
Intermediate Plate

(4) Install new front bearing snap rings (Fig. 38).

)
D) E Q

a
FRONT % /
BEARING
SNAP
RINGS ?? 9)) /ﬁg-l 107

Fig. 38 Install Front Bearing Snap-rings

(5) Apply 1/8 inch wide bead of Threebond® Liquid
Gasket TB1281, P/N 83504038, to the front bearing
retainer sealing surface.

(6) Install the front bearing retainer (Fig. 39) and
tighten bolts to 17 N-m (12 ft. Ibs.).

(7) On 4x2 transmissions;

(@) Install speedometer drive gear locating snap-
ring (Fig. 40).

(b) Install speedometer gear lock ball in output
shaft and install speedometer gear onto output
shaft.

(c) Install speedometer gear retaining snap-ring
onto output shaft.
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DISASSEMBLY AND ASSEMBLY (Continued)

RETAINER

J8921-1046 INTERMEDIATE PLATE ~ J8921-1044
Fig. 39 Install Front Bearing Retainer Fig. 41 Install Adapter/Extension Housing

(8) Apply a 1/8 to 3/16 inch wide bead of Threeb-
ond® Liquid Gasket TB1281, P/N 83504038, to seal-
ing surface of adapter/extension housing, making
sure to keep sealer bead to inside of bolt holes.

(9) Install adapter or extension housing on inter-
mediate plate (Fig. 41). Tighten housing bolts to 37
N-m (27 ft. Ibs.) torque.

(10) Position shift arm in shifter tower opening of
adapter[e]xtension housing (Fig. 42). Be sure that
the shifter arm is engaged into the shift rails.

SNAP LOCK D SNAP

R.NG\WO @/R.NG

SHIFY
ARM

OUTPUT
SHAFT SPEEDOMETER
GROOVES GEAR

SHIFT

ARM

ADAPTER

OR
EXTENSION
J8921-1119 HOUSING

Fig. 40 Speedometer Drive Gear Assembly

(11) Start shifter arm shaft in hole in back of
adapter[e]xtension housing. Align shift arm and
shifter arm shaft and insert shifter arm shaft
through the shifter arm and into the forward portion
of the adapter[e]xtension housing (Fig. 43).

(12) Rotate the shifter arm shaft until the hole in
the shift arm is aligned with the hole in the shaft.

(13) Install the shift arm retainer bolt and tighten
to 38 N-m (28 ft. Ibs.) (Fig. 44).

(14) Install and tighten shifter arm shaft plug to
18 N-m (13 ft. Ibs.) torque (Fig. 45).

18921-95

Fig. 43 Install Shifter Arm Shaft



21 - 50 TRANSMISSION AND TRANSFER CASE XJ
DISASSEMBLY AND ASSEMBLY (Continued)
—~

RETAINER BOLT

DETENT
BALL

18921-1123

J8921-97
Fig. 45 Shifter Arm Shaft Plug Installation

(15) Install shifter restrictor pins in shift tower
and tighten to 27 N-m (20 ft. Ibs.) (Fig. 46).

(16) Install shift detent ball in detent opening (Fig.
47).

(17) Install detent spring (Fig. 48).

(18) Install detent plug and tighten to 19 N-m (14
ft. Ibs.) (Fig. 49).

Fig. 48 Install Detent Spring
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DISASSEMBLY AND ASSEMBLY (Continued)

DETENT
PLUG

J8921-1125

Fig. 49 Install Detent Ball Plug

(19) Install shift tower and new gasket on housing
(Fig. 50). Tighten tower bolts to 18 N-m (13 ft. Ibs.)
torque.

(20) Install new metal o-ring to the backup lamp
switch.

(21) Install backup lamp switch (Fig. 50). Tighten
switch to 37 N-m (27 ft. Ibs.) torque.

(22) Install new seal in adapter/extension housing.

(23) Install vehicle speed sensor, if necessary.

(24) Install clutch housing, release bearing, release
fork and retainer clip.

TRANSMISSION AND TRANSFER CASE 21 - 51
SHIFT SWITCH

J8921-100

Fig. 50 Installing Shift Tower And Backup Lamp
Switch

SHIFT MECHANISM AND GEARTRAIN

DISASSEMBLY

(1) Install suitable bolts and washers in intermedi-
ate plate (Fig. 51). Then clamp plate and gear assem-
bly in vise. Use enough washers to prevent bolts
from touching. Also be sure vise jaws are clamped on
bolt heads.

INTERMEDIATE

WASHERS

J8921-1054

Fig. 51 Positioning Intermediate Plate In Vise
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DISASSEMBLY AND ASSEMBLY (Continued)

(2) Measure thrust clearance between countershaft
fifth gear and thrust ring with feeler gauge. Clear-
ance should be 0.10 to 0.40 mm (0.003 to 0.019 in.).
If clearance exceeds limits, gear and/or ring will have
to be replaced.

(3) Remove countershaft fifth gear retaining snap-
ring (Fig. 52).

FIFTH GEAR
SNAP RING
(SELECT FIT)

Fig. 52 Remove Fifth Gear Snap-ring

(4) Remove bolt holding fifth gear shift fork to
shift rail (Fig. 53).
SHIFT
FORK

SET
SCREW

FIFTH GEAR
SHIFT RAIL
FIFTH GEAR

Q / SHIFT FORK

\
\ Z_ J8921-1059

Fig. 53 Remove Fifth Gear Shift Fork Retainer Bolt

(5) Move fifth gear shift rail forward until the rail
is clear of the shift fork.

(6) Remove the fifth gear shift fork from the syn-
chronizer sleeve (Fig. 54).

XJ

FIFTH GEAR
SHIFT FORK

J8921-1060

Fig. 54 Remove Fifth Gear Shift Fork

(7) Remove the reverse shift head and rail assem-
bly from the intermediate plate (Fig. 55).

(8) Remove fifth gear blocker ring from counter-
shaft assembly with Puller L-4407 (Fig. 56).

/}

REVERSE
SHIFT
HEAD
AND
SHIFT N
RAIL — A A
\:’——___——:_————:—_"“)‘s e
e \ANT— Q
s ':g A \ \
QN % \\8 ngnz\\-l%ll\\

Fig. 55 Remove Reverse Shift Head Assembly

(9) Remove fifth gear synchro ring (Fig. 57).
(10) Remove the countershaft fifth gear assembly
from countershaft (Fig. 58).
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DISASSEMBLY AND ASSEMBLY (Continued)

FIFTH GEAR
BLOCKER RING

L-4407

80ac2c57

Fig. 56 Remove Fifth Gear Blocker Ring

FIFTH GEAR
SYNCRO RING

Fig. 57 Remove Fifth Gear Synchro Ring

(11) Remove fifth gear thrust ring from counter-
shaft (Fig. 59).

(12) Remove fifth gear thrust ring lock ball from
countershaft (Fig. 60).

NOTE: There are many lock balls, check balls,
interlock balls, and interlock pins used in various

places in the transmission. Whenever a pin or ball
is removed, it should be identified in such a way
that it can be reinstalled in the same location from

which it was removed.

TRANSMISSION AND TRANSFER CASE 21 - 53

FIFTH GEAR

SYNCHRO

SLEEVE ASSEMBLY
COUNTER
FIFTH
GEAR

18921-1065

Fig. 58 Remove Fifth Gear And Synchro Assembly

PENCIL SR\
MAGNET 4

RING

)

CLUSTER
GEAR

LOCK BALL

RECESS J8921-1067

Fig. 60 Remove Fifth Gear Thrust Ring Lock Ball
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DISASSEMBLY AND ASSEMBLY (Continued)

(13) Remove bolts holding output shaft rear bear-
ing retainer to intermediate plate (Fig. 61).

BEARING
RETAINER

SOCKET
AND EXTENSION

Fig. 61 Remove Output Shaft Rear Bearing Retainer
Bolts

(14) Remove rear bearing retainer (Fig. 62).

OUTPUT SHAFT
REAR BEARING
RETAINER

Fig. 62 Remove Output Shaft Rear Bearing Retainer

(15) Remove reverse idler gear shaft and gear (Fig.
63).

(16) Remove bolts holding reverse shift arm
bracket to intermediate plate (Fig. 64).

(17) Remove threaded lock ball plugs from inter-
mediate plate (Fig. 65).

(18) Then remove lock ball and spring from plug
holes with pencil magnet (Fig. 66).

REVERSE IDLER > REVERSE
GEAR IDLER
~SHAFT

—
—
g

J8921-1070
Fig. 63 Remove Reverse Idler Shaft And Gear

SHIFT ARM| REVERSE

BRACKET

LOCK
BALL
PLUGS

INTERMEDIATE
PLATE

J8921-1052

Fig. 65 Lock Ball Plug Locations
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DISASSEMBLY AND ASSEMBLY (Continued)

SHIFT
FORK

/ ) REVERSE 7~ )

MAGNET
) \\\ > % k
) Vs N/
LOCK BALL (! /
J8921-1079
Fig. 68 Remove Fifth Gear Shift Rail Lock Ball
- 18921103
Fig. 66 Remove Lock Ball And Spring
(19) Remove the fifth gear shift rail (Fig. 67).
(20) Retrieve the fifth gear shift rail lock ball from
the intermediate plate using a magnet (Fig. 68).
‘3-4 1-2
SHIFT RAIL SHIFT FORK 34
- S SHIFT FORK
\i/$' 1-2
[ SHIFT RAIL
REVERSE SHIFT
RAIL (FRONT)
<5 FIFTH
X GEAR SHIFT
. RAIL
o Ty,
[
N
REVERSE
SHIFT k
FORK J8921-1075

Fig. 67 Shift Rail Identification
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DISASSEMBLY AND ASSEMBLY (Continued)

(21) Remove the 1-2 and 3-4 shift rail c-rings (23) Remove the 3-4 shift rail from the 1-2 and
using two equally sized screwdrivers (Fig. 69). 3—4 shift forks and the intermediate plate (Fig. 71).

3-4
SHIFT RAIL

Fig. 71 Remove 3—4 Shift Rail

(24) Remove the 3—-4 shift rail interlock plug from
the intermediate plate with a small magnet (Fig. 72).
(25) Remove the 3—4 shift fork (Fig. 73).

3-4 SHIFT RAIL =
INTERLOCK PLUG

SHIFT
RAIL
C-RINGS

Fig. 69 Remove Shift Rail C-rings

(22) Remove bolts holding 1-2 and 3-4 shift forks
to the shift rails (Fig. 70) and discard bolts.

SHIFT FORK
SET SCREWS

Fig. 70 Remove Shift Fork To Shift Rail Bolts
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DISASSEMBLY AND ASSEMBLY (Continued)

Fig. 73 Remove Shift Forks

(26) Remove the 1-2 shift rail from the 1-2 shift
fork and the intermediate plate (Fig. 74).

(27) Remove the 1-2 shift rail interlock pin from
the 1-2 shift rail (Fig. 75).

(28) Remove the 1-2 shift rail interlock plug from
the intermediate plate (Fig. 76).

(29) Remove the 1-2 shift fork (Fig. 73).

INTERMEDIATE

J8921-1076

Fig. 74 Remove 1-2 Shift Rail
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1-2 SHIFT
RAIL

INTERLOCK
PIN

, SHIFT
/MAGNET RALL  18921-1077

Fig. 75 Remove 1-2 Shift Rail Interlock Pin

1-2 SHIFT
RAIL INTERLOCK
PLUG

INTERMEDIATE
PLATE

MAGNET J8?\21 1078

Fig. 76 Remove 1-2 Shift Rail Interlock Plug

(30) Remove the c-ring holding the reverse shift
rail into the intermediate plate using two equally
sized screwdrivers (Fig. 77).

(31) Remove the reverse shift rail and fork from
the intermediate plate (Fig. 78).

(32) Remove the interlock pin from the reverse
shift rail (Fig. 79).

(33) Remove snap-ring holding output shaft rear
bearing into the intermediate plate (Fig. 80).

(34) Remove countershaft rear bearing snap-ring.

(35) With aid of an assistant, support the main-
shaft and countershaft. Tap on the rear of the main-
shaft and countershaft with a suitable rubber mallet.
This will release the countershaft from the counter-
shaft rear bearing and the mainshaft rear bearing
from the intermediate plate. The mainshaft will
release from the intermediate plate first and can be
removed by moving the mainshaft rearward and
upward (Fig. 81).
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DISASSEMBLY AND ASSEMBLY (Continued)

INTERLOCK
MAGNET PIN 8921-1083

Fig. 79 Remove Reverse Shift Rail Interlock Pin

\ O CRING SHAFT/ \

REAR" 56:;
ST BEARING /
RAIL J8921-1081

Fig. 77 Remove Reverse Shift Rail C-ring

REVERSE REAR BEARING

SNAP-RING

80ac2c6b

Fig. 80 Remove Output Shaft Rear Bearing
Snap-ring

INPUT AND OUTPUT SHAFT
GEAR ASSEMBLIES

REVERSE ~—
SHIFT
RAIL

J8921-1082

Fig. 78 Remove Reverse Shift Rail

(36) Remove the countershaft by moving the coun-
tershaft rearward until the countershaft is clear of
the intermediate plate.

(37) Remove the countershaft rear bearing from
the intermediate plate.

Fig. 81 Remove Mainshaft

ASSEMBLY
(1) Lubricate countershaft journal and rear bear-
ing with petroleum jelly or gear lubricant.

(2) Position the mainshaft into the intermediate
plate.
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DISASSEMBLY AND ASSEMBLY (Continued)

(3) Tap the mainshaft assembly rear bearing into
the intermediate plate with a suitable rubber mallet.

(4) Install the countershaft thru the countershaft
rear bearing journal of the intermediate plate.

(5) Align and mesh the mainshaft and counter-
shaft gears as much as possible.

(6) Install the countershaft bearing over the coun-
tershaft bearing boss and into the intermediate plate.
Be sure to leave the snap-ring groove in the bearing
facing the rear of the unit. It may be necessary to tap
on the bearing with a plastic mallet to fully seat the
bearing into intermediate plate.

(7) Verify that the mainshaft and countershaft
gears are correctly meshed and rotate properly.

(8) Install snap-ring to hold output shaft rear
bearing into the intermediate plate (Fig. 66).

(9) Install countershaft rear bearing snap-ring.

NOTE: Coat all shift components with petroleum
jelly during assembly. Petroleum jelly will hold com-
ponents in position during installation.

(10) Install interlock pin in reverse shift rail (Fig.
82).
(11) Install the reverse shift rail in the intermedi-

ate plate (Fig. 83).
\

REVERSE
P 1
REVERSE

SHIFT
SHIFT
FORK

INTERLOCK

MAGNET PIN 8921-1083

Fig. 82 Install Reverse Shift Rail Interlock Pin

(12) Install c-ring to hold the reverse shift rail into
the intermediate plate.

(13) Install the 1-2 and 3-4 shift forks into the
synchronizer sleeves (Fig. 84).

(14) Install 1-2 shift rail interlock plug in the
intermediate plate (Fig. 85).

(15) Install interlock pin in 1-2 shift rail (Fig. 86).

(16) Install 1-2 shift rail through intermediate
plate and 1-2 shift fork (Fig. 87).

REVERSE

gz

Fig. 84 Install Shift Forks

(17) Install 3-4 shift rail interlock plug into the
intermediate plate (Fig. 88).

(18) Install the 3—4 shift rail through the interme-
diate plate, 1-2 and 3—4 shift forks (Fig. 89).
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DISASSEMBLY AND ASSEMBLY (Continued)

1-2 SHIFT
RAIL INTERLOCK
PLUG

3-4 SHIFT RAIL =
INTERLOCK PLUG

INTERMEDIATE
PLATE

b““~‘ ".
4
\\

S

>

(/' 3
/
MAGNET NM lo7s 189211074
Fig. 85 Install 1-2 Shift Rail Interlock Plug Fig. 88 Install 3-4 Shift Rail Interlock Plug
1-2 SHIFT 3-4
RAIL SHIFT RAIL

INTERLOCK
PIN

, SHIFT
/MAGNET RAIL 48921-1077
Fig. 86 Install 1-2 Shift Rail Interlock Pin Fig. 89 Install 3—-4 Shift Rail
INTERMEDIATE SHIFT FORK

SET SCREWS

FORK 18921-1076
Fig. 87 Install 1-2 Shift Rail Fig. 90 Install Shift Fork To Shift Rail Bolts
(19) Install new bolts to hold the shift forks to the (21) Install the fifth gear shift rail lock ball in the
shift rails (Fig. 90). _ _ _ intermediate plate (Fig. 94).
(20) Install c-rings to 1-2 and 3-4 shift rails (Fig. (22) Install the fifth gear shift rail into the inter-

91). mediate plate.
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DISASSEMBLY AND ASSEMBLY (Continued)

Jgo21-1111+~

Fig. 91 Install Shift Rail C-rings

(23) Install reverse idler gear and idler gear shaft
(Fig. 92). Verify that the notch in the idler shaft is to
the rear of the transmission.

(24) Position output shaft rear bearing retainer on
intermediate plate and into reverse idler shaft notch.

(25) Install new bolts to hold retainer to interme-
diate plate (Fig. 93).

REVERSE INTERMEDIATE
IDLER PLATE
= GIEAR REVERSE
IDLER
SHAFT
SHAFT

NOTCH

J8921-1108
Fig. 92 Install Reverse Idler Gear And Shaft

(26) Install the fifth gear thrust ring lock ball into
the countershaft (Fig. 95).

(27) Install fifth gear thrust ring onto countershaft
and over lock ball (Fig. 96).

(28) Install countershaft fifth gear bearing halves
into countershaft fifth gear assembly (Fig. 97).

(29) Install countershaft fifth gear assembly onto
countershaft (Fig. 98).

(30) Install fifth gear synchronizer ring (Fig. 99).

(31) Position fifth gear blocker ring onto counter-
shaft. Verify that blocker ring and countershaft
splines are aligned.

(32) Using a suitable driver and mallet, seat the
blocker ring onto the countershaft.

(33) Select the thickest snap-ring the will fit into
the snap-ring groove of the countershaft.
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REAR
BEARING
RETAINER TAB

REVERSE
IDLER
SHAFT
NOTCH

J8921-1109
Fig. 93 Install Output Shaft Rear Bearing Retainer

/ ) REVERSE 7~ Q

SHIFT
FORK

MAGNET
A\ y
PSR
) 76 } k
W ) Y2
5P N
LOCK BALL () - /
J8921-1079

Fig. 94 Install Fifth Gear Shift Rail Lock Ball

\_Y || JTHRUST
RING

PENCIL 4%

MAGNET ‘5 /
%%
. 5

LOCK
BALL

LOCK BALL
RECESS

CLUSTER 3

GEAR 18921-1067

Fig. 95 Install Fifth Gear Thrust Ring Lock Ball

(34) Install snap-ring to hold the countershaft fifth
gear assembly onto the countershaft (Fig. 100).
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DISASSEMBLY AND ASSEMBLY (Continued)

FIFTH GEAR
SYNCRO RING

LOCK
BALL
NOTCH

FIFTH
GEAR
THRUST
RING

Fig. 96 Install Fifth Gear Thrust Ring
TWO-PIECE » \

BEARING COUNTER

FIFTH

GEAR

AND SYNCHRO
ASSEMBLY

J8921-1113

Fig. 97 Install Countershaft Fifth Gear Bearings

FIFTH GEAR N
SYNCHRO ﬁ\ \ 1.D. SNAP RING MM (IN.)
SLEEVE ASSEMBLY \\ MARK THICKNESS
3 A 2.85-2.90 (0.1122 - 0.1142)
COUNTER B 2.90-2.95 (0.1142 - 0.1161)
FIFTH C ~2.95-3.00 (0.1161 - 0.1181)
GEAR D 3.00 - 3.05 (0.1181 - 0.1201)
E 3.05-3.10 (0.1201 - 0.1220)
F 3.10-3.15 (0.1220 - 0.1240)
G 3.15-3.20 (0.1240 - 0.1260)
H 3.20 - 3.25 (0.1260 - 0.1280)
J8921-1114
Fig. 100 Install Fifth Gear Snap-ring
(36) Move reverse shift rail forward as far as pos-
sible and install fifth gear shift fork onto synchro-
18921-1065 nizer sleeve (Fig. 102).
(37) Install new bolt to hold fifth gear shift fork to
Fig. 98 Install Countershaft Fifth Gear Assembly shift rail (Fig. 103).

(35) Install the reverse shift head and rail assem- (38) Install detent balls and springs into openings
bly (Fig. 101) in the intermediate plate (Fig. 104).

(39) Install new lock ball plugs into the intermedi-
ate plate. Tighten plugs to 19 N-m (14 ft. Ibs.).
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DISASSEMBLY AND ASSEMBLY (Continued)

REVERSE
SHIFT
HEAD
AND
SHIFT
RAIL

Fig. 101 Install Reverse Shift Head And Rail
Assembly

FIFTH GEAR
SHIFT FORK

FTH GEAR
=T /] SYNCHRO SLEEVE

| J8921-1060

Fig. 102 Install Fifth Gear Shift Fork

REVERSE
SHIFT-HEAD
AND RAIL

SHIFT
FORK
SET
SCREW

FIFTH GEAR
SHIFT FORK

J8921-1116

Fig. 103 Install Fifth Gear Shift Fork Retainer Bolt

(40) Install bolts to hold reverse shift arm to the
intermediate plate. Tighten bolts to 18 N-m (13 ft.
Ibs.).

DETENT BALLS

48921-1083 -

Fig. 104 Install Detent Balls And Springs
COUNTERSHAFT

DISASSEMBLY

(1) Remove select fit snap-ring holding the coun-
tershaft front bearing onto the countershaft (Fig.
105).

(2) Using Bearing Splitter P-334, a suitable spacer
on center of countershaft, and a shop press, remove
the countershaft front bearing from the countershaft.

ASSEMBLY

(1) Remove any nicks or burrs on countershaft hub
with fine emery or crocus cloth.

(2) Position countershaft front bearing on end of
countershaft. Be sure the snap-ring groove in bearing
is facing forward.

(3) Using Special Tool 8109 and a shop press,
press bearing onto countershaft.

(4) Select the thickest snap-ring that will fit into
the snap-ring groove of the countershaft (Fig. 105).

(5) Install snap-ring to hold countershaft front
bearing onto countershaft.
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DISASSEMBLY AND ASSEMBLY (Continued)
SELECT OUTPUT SHAFT \INPUT SHAFT
i COUNTERSHAFT PILOT BEARING ASSEMBLY

RING

BEARING
1.D. SNAP RING THICKNESS
MARK MM (IN.)
A 2.00-2.05 (0.0787 - 0.0807)
B 2.05-2.10 (0.0807 - 0.0827)
c 2.10-2.15 (0.0827 - 0.0846)
D 2.15-2.20 (0.0846 - 0.0866)
E 2.20-2.25 (0.0866 - 0.0886)

80ac6alb

Fig. 105 Countershaft Front Bearing Snap-ring
INPUT SHAFT

DISASSEMBLY

(1) Verify that the 3—-4 synchronizer is in the neu-
tral position.

(2) Separate input shaft from output shaft (Fig.
106).

INPUT SHAFT
ASSEMBLY

OUTPUT SHAFT
AND GEAR ASSEMBLY

J8921-1089

Fig. 106 Separate Input and Output Shafts

(3) Remove the output shaft pilot bearing from the
input shaft or output shaft (Fig. 107).

(4) Remove the fourth gear synchronizer ring from
the input shaft (Fig. 108).

(5) Remove the select fit snap-ring holding the
input shaft bearing onto the input shaft.

(6) Using Bearing Splitter P-334 and a shop press,
remove the bearing from the input shaft.

J8921-1090

Fig. 107 Remove Output Shaft Pilot Bearing

SYNCHRO

BEARING RING

BEARING
SNAP
RING

J8921-1091

Fig. 108 Input Shaft Components

ASSEMBLY

(1) Position input shaft bearing onto input shaft.
Be sure that the snap-ring groove in the bearing is
facing forward.

(2) Using Driver 6052, drive bearing onto input
shaft.

(3) Select the thickest snap-ring that will fit into
the snap-ring groove of the input shaft (Fig. 109).

(4) Lubricate output shaft pilot bearing bore of
input shaft with petroleum jelly.

(5) Install output shaft pilot bearing in input shaft
bore (Fig. 107).

(6) Install the fourth gear synchronizer ring onto
the input shaft.

(7) Install input shaft to output shaft.

OUTPUT SHAFT

Refer to (Fig. 110) for parts identification during
disassembly and assembly of the output shaft.
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DISASSEMBLY AND ASSEMBLY (Continued)

(2) Measure and note thrust clearance of output
SELECT-FIT shaft gears (Fig. 112). First gear clearance should be
SNAP RING 0.10 — 0.40 mm (0.004 — 0.0197 in.). Second and third

gear clearance should be 0.10 — 0.30 mm (0.003 —
0.0118 in.).
OUTPUT SHAFT \INPUT SHAFT
PILOT BEARING ASSEMBLY

. SNAP RING
MARK THICKNESS MM (IN.)

A 2.10-2.15 (0.0827 - 0.0846)

B 2.15-2.20 (0.0846 - 0.0866)

C 2.20-2.25 (0.0866 - 0.0886)

D 2.25 - 2.30 (0.0886 - 0.0906)

E 2.30- 2.35 (0.0906 - 0.0925)

F 2.35 - 2.40 (0.0925 - 0.0945)

G 2.40 - 2.45 (0.0945 - 0.0965)

TR 18921-1090

Fig. 109 Select Input Shaft Bearing Snap-ring Fig. 111 Remove Output Shaft Pilot Bearing
DISASSEMBLY (3) Remove output shaft fifth gear snap ring with
two screwdrivers (Fig. 113).

(4) Using Bearing Splitter P-334 or suitable press
plates positioned under first gear, press fifth gear,

(1) Remove input shaft and output shaft pilot
bearing from output shaft (Fig. 111), if necessary.

SNAP 3-4 SYNCHRO THIRD
RING INSERT
(SELECTIVE) SPRING

REAR
BEARING

NEEDLE
FIRST BEARING Pl

GEAR /
/

INSERT

SPRING N

SECOND RING
THRUST
GEAR WASHER (SELECTIVE)
FIFTH
SNAP SPACER GEAR
RING
(SELECTIVE)
INSERT
INSERT
NEEDLE SYNCHRO SPRING SPRING
BEARING RING 8921-1093

Fig. 110 Output Shaft And Gears
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DISASSEMBLY AND ASSEMBLY (Continued)

THRUST gE\Efgs'f 34
SYNCHRO
GEAR GEAR AND
3RD HUB
CLEARANCE

=] |-

|

. OUTPUT
SHAFT
1ST 2ND FLANGE
CLEARANCE CLEARANCE
18921-1092

Fig. 112 Check Output Shaft Gear Thrust Clearance

SNAP RING

J8921-37

Fig. 113 Remove Fifth Gear Snap-ring

rear bearing, first gear, and first gear thrust washer
off output shaft (Fig. 114).

(5) Remove first gear thrust washer locating pin
from output shaft.

(6) Remove first gear needle roller bearing from
output shaft.

(7) Remove first gear spacer from output shaft.

(8) Remove first gear synchronizer ring.

(9) Remove select fit snap-ring holding the 1-2
synchronizer/reverse gear onto the output shaft.

OUTPUT
SHAFT

FIRST-FIFTH
GEAR-BEARING
ASSEMBLY

 18921-38

Fig. 114 Remove Fifth Gear, First Gear Bearing, And
Thrust Washer

(10) Using Bearing Splitter P-334 or suitable press
plates positioned under second gear, press 1-2 syn-
chronizer/reverse gear and second gear from output

shaft (Fig. 115).

PRESS
RAM

1-2 SYNCHRONIZER HUB

g
4 'lunmnmnumn"'

\‘l.—

SECOND

GEAR J8921-40

Fig. 115 Remove Second Gear And 1-2
Synchronizer/Reverse Gear

(11) Remove second gear needle roller bearing
from the output shaft or second gear.
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DISASSEMBLY AND ASSEMBLY (Continued)

(12) Remove select fit snap-ring holding the 3-4
synchronizer onto the output shaft (Fig. 116).

3-4 SYNCHRONIZER
SNAP RING

18921-41

Fig. 116 Remove 3—4 Synchronizer Snap Ring

(13) Using Bearing Splitter P-334 or suitable press
plates positioned under third gear, press the 3—-4 syn-
chronizer and third gear from output shaft (Fig. 117).

OO

0.0.00%
O

Wttt

0.0 o

3-4 SYNCHRONIZER

THIRD GEAR

18921-42

Fig. 117 Remove 3—4 Synchronizer And Third Gear

(14) Remove third gear needle roller bearing from
output shaft or gear.

ASSEMBLY

(1) Lubricate transmission components with speci-
fied gear lubricant during assembly.

(2) If necessary, assemble 1-2 and 3-4 synchro-
nizer hubs, sleeves, springs and key inserts (Fig.
118).

3-4 SLEEVE REVERSE GEAR
AND HUB ™= AND 1-2
SLEEVE AND

!I‘ l HUB

FRONT

1

%

J8921-1099

Fig. 118 Synchronizer Identification
(3) Install third gear needle bearing onto the out-

put shaft.

(4) Install third gear over bearing and onto output
shaft flange.

(5) Install third gear synchronizer ring to third
gear.

(6) Position the 3—4 synchronizer onto the output
shaft.

(7) Using Adapter 6761 and a shop press, press
the 3-4 synchronizer onto the output shaft.

(8) Select the thickest snap-ring that will fit into
the snap-ring groove of the output shaft (Fig. 119).

(9) Install snap-ring to hold 3—4 synchronizer onto
output shaft.

(10) Verify third gear thrust clearance with feeler
gauge (Fig. 120). Clearance should be 0.10 — 0.30 mm
(0.003 — 0.0118 in.). If clearance is out of specifica-
tion, refer to Cleaning and Inspection section within
this group.

(11) Install second gear needle bearing onto output
shaft.

(12) Install second gear over bearing and onto out-
put shaft flange.

(13) Install second gear synchronizer ring onto sec-
ond gear.

(14) Position 1-2 synchronizer/reverse gear assem-
bly onto splines of output shaft.

(15) Using Driver MD-998805, Adapter 6761, and
a shop press, press the 1-2 synchronizer/reverse gear
onto the output shaft.

(16) Select the thickest snap-ring that will fit into
the snap-ring groove of the output shaft (Fig. 121).
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DISASSEMBLY AND ASSEMBLY (Continued)
SECOND  REVERSE GEAR FIRST/ SELECT
GEAR AND 1-2 SLEEVE ~ REVERSE FIT
HUB SNAP
o B oR* RING
INSERTS
NEEDLE SYNCHRO AND
BEARING RING SPRINGS
I.D. SNAP RING
MM (IN.) I.D. SNAP RING
MARK THICKNESS MARK AN MM (IN.)
A 1.80-1.85 (0.0709 - 0.0728)
B 1.85 - 1.90 (0.0728 - 0.0748) ) )
C 1.90-1.95 (0.0748 - 0.0768) e 2 gg'gig - 8’%255;
D 1.95 - 2.00 (0.0768 - 0.0787) < by (00965 - 0.0984)
E 2.00 - 2.05 (0.0787 - 0.0807) , 2o 2y (00984 - 0.1004
F 2.05-2.10 (0.0807- 0.0827) F 2.55 - 2.60 (0.1004 - 0.1024)
G 210-2.15 (0.0827 - 0.0846) G PP REr t0:1024 - 0.1043)
J8921-1101 J8921-1102

Fig. 119 Select 3—4 Synchronizer Snap-ring

FEELER
GAUGE

THIRD
GEAR

—

it

18921-56

Fig. 120 Check Third Gear Clearance

(17) Install snap-ring to hold 1-2 synchronizer/re-
verse gear onto output shaft.

(18) Install first gear synchronizer ring into 1-2
synchronizer/reverse gear.

(19) Install the first gear spacer onto the input
shaft and against the 1-2 synchronizer/reverse gear
snap-ring.

(20) Install first gear needle bearing onto output
shaft (Fig. 122).

(21) Install first gear onto output shaft and over
bearing.

(22) Install the first gear thrust washer locating
pin into the output shaft.

Fig. 121 Second Gear And Synchronizer Assembly

(23) Install the first gear thrust washer onto the
output shaft. Rotate the thrust washer until the
washer locating pin aligns with the notch in the
washer.

(24) Position output shaft rear bearing onto output
shaft. Ensure that the snap ring groove in bearing
outer race is toward rear of output shaft.

(25) Using Driver L-4507 and suitable mallet,
drive bearing onto output shaft.

(26) Install snap-ring onto output shaft rear bear-
ing outer race.

SPACER PIN  BEARING

FIFTH

SYNCHRO
RING

FIRST
GEAR

NEEDLE THRUST

BEARING WASHER  J8921-1103

Fig. 122 First And Fifth Gear Components

(27) Check first and second gear thrust clearance
(Fig. 123). First gear clearance should be 0.10 — 0.40
mm (0.003 - 0.0197 in.). Second gear clearance
should be 0.10 — 0.30 mm (0.003 — 0.0118 in.). If
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DISASSEMBLY AND ASSEMBLY (Continued)

clearance is out of specification, refer to Cleaning and
Inspection section within this group.

THRUST gE\Efgs'f 34
SYNCHRO
WASHER FIRST AND HUB SECOND SLEEVE
GEAR GEAR AND
3RD HUB
CLEARANCE THIRD

=] |-

/ GEAR

|

. OUTPUT
SHAFT
1ST 2ND FLANGE
CLEARANCE CLEARANCE
18921-1092

Fig. 123 Check First-Second Gear Thrust Clearance

(28) Position fifth gear onto output shaft with the
gear’s long shoulder toward the rear of shaft. Ensure
that the gear and output shaft splines are aligned.

(29) Using Adapter 6761, Driver L-4507, and a
shop press, press fifth gear onto output shaft.

(30) Select the thickest snap-ring that will fit into
the snap-ring groove of the output shaft (Fig. 124).

(31) Install snap-ring to hold fifth gear onto output
shaft.

(32) Install output shaft pilot bearing into the
input shaft.

(33) Install the input shaft to the output shafts.

CLEANING AND INSPECTION
AX15 MANUAL TRANSMISSION COMPONENTS
GENERAL INFORMATION

Clean the transmission components in solvent. Dry
the cases, gears, shift mechanism and shafts with
compressed air. Dry the bearings with clean, dry
shop towels only. Never use compressed air on the
bearings. This could cause severe damage to the
bearing roller and race surfaces.

If output shaft flange thickness is within specifica-
tion but any gear thrust clearance is out of specifica-
tion, replace the necessary gear and gear needle
bearing as an assembly.

ID. SNAP RING

MARK THICKNESS MM (IN.)

A 2.75 - 2.80 (0.1083 - 0.1102)
B 2.80 - 2.85 (0.1002 - 0.1122)
c 2.85 - 2.90 (0.1122 - 0.1142)
D 2.90 - 2.95 (0.1142 - 0.1161)
E 2.95 - 3.00 (0.1161 - 0.1181)
F 3.00 - 3.05 (0.1181 - 0.1201)
G 3.05-3.10 (0.1201 - 0.1220)
H 3.10- 3.15 (0.1220 - 0.1240)
J 3.15 - 3.20 (0.1240 - 0.1260)
K 3.20 - 3.25 (0.1260 - 0.1280)
L 3.25-3.30 (0.1280 - 0.1299)
M 3.30-3.35 (0.1299 - 0.1319)

18921-1104

Fig. 124 Select/Install Fifth Gear Snap Ring

GEAR CASE, ADAPTER/EXTENSION HOUSING,
INTERMEDIATE PLATE

Clean the case, housing, and intermediate plate
with solvent and dry with compressed air. Replace
the case if cracked, porous, or if any of the bearing
and gear bores are damaged.

Inspect the threads in the case, housing, and plate.
Minor thread damage can be repaired with steel
thread inserts, if necessary. Do not attempt to repair
any threads which show evidence of cracks around
the threaded hole.

OUTPUT SHAFT

Check thickness of the output shaft flange with a
micrometer or vernier calipers (Fig. 125). Minimum
allowable flange thickness is 4.70 mm (0.185 in.).

Check diameter of the first, second, and third gear
bearing surfaces on the output shaft. Minimum
diameters are as follows:

e First gear bearing surface is 38.86 mm (1.529
in.).

e Second gear bearing surface is 46.86 mm (1.844
in.).

e Third gear bearing surface is 37.86 mm (1.490
in.).
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CLEANING AND INSPECTION (Continued)

Check synchronizer ring wear (Fig. 127). Insert
each ring in matching gear. Measure clearance
between each ring and gear with feeler gauge. Clear-
ance should be 0.06 — 1.6 mm (0.024 — 0.063 in.).

CLUSTER
GEAR
JOURNAL

J8921-1095

Fig. 125 Check Output Shaft Tolerances

Measure output shaft runout with a dial indicator
and V-blocks (Fig. 125). Runout should not exceed
0.06 mm (0.0024 in.).

Replace output shaft if measurement of any sur-
face is out of specification. Do not attempt to repair
out of specification components.

FEELER

COUNTERSHAFT
Inspect the countershaft gear teeth. Replace the
countershaft if any teeth are worn or damaged. SYNCHRONIZER

Inspect the bearing surfaces and replace shaft if any
surface shows damage or wear.

Check condition of the countershaft front bearing.
Replace the bearing if worn, noisy, or damaged.

J8921-48

Fig. 127 Check Synchronizer Ring Wear

GEAR AND SYNCHRONIZER Check shift fork—to—synchronizer hub clearance

Install the needle bearings in the first, second,  wijth a feeler gauge (Fig. 128). Replace the fork if
third and counter fifth gears. Install the gears on the  ¢learance exceeds 1.0 mm (0.039 in.).

output shaft. Then check oil clearance between the
gears and shaft with a dial indicator (Fig. 126). Oil
clearance for all three gears is 0.16 mm (0.0063 in.)
maximum.

FEELER

OUTPUT
SHAFT

18921-49

CHECKED Fig. 128 Check Fork—To—Hub Clearance

Check the condition of the reverse idler gear bush-
ing (Fig. 129). Replace the gear if the bushing is

Fig. 126 Check Gear-To-Shaft Oil Clearance damaged or worn.
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SPECIFICATIONS (Continued)

CHECK REVERSE
BUSHING IDLER
FOR WEAR GEAR
OR DAMAGE
J8921-1096
Fig. 129 Reverse Idler Gear Bushing
SPECIFICATIONS
TORQUE
DESCRIPTION TORQUE
Plugs, Access . . .............. 19 N-m (14 ft.lbs.)
Bolts, Adapter Housing . ....... 34 N-m (25 ft.lbs.)
Switch, Back-up Light ....... 44 N-m (32.5 ft.lbs.)
Plugs, Drain and Fill ........ 44 N'm (32.5 ft.Ibs.)
Bolts, Front Bearing Retainer . .. 17 N-m (12 ft.lbs.)
Plugs, Interlock and Detent. . . .. 19 N'm (14 ft.lbs.)
Screws, Propeller Shaft Clamp .. ... ... 16-23 N'm
(140-200 in.lbs.)
Bolts, Rear Mount to Transmission . ... 33—-60 N-m
(24—-44 ft.lbs.)
Nut, Rear Mount Clevis . . 54-75 N-m (40-55 ft.Ibs.)
Nuts, Rear Mount to Crossmember . ... 33-49 N-m
(24-36 ft.Ibs.)
Pins, Restrictor . . . .......... 27.4 N-m (20 ft.Ibs.)
Bolts, Reverse Shift Arm Bracket. ........ 18 N'm
(13 ft.lbs.)
Screw, Shift Arm Set . ... ...... 38 N:m (28 ft.Ibs.)
Screws, Shift Fork Set. ........ 20 N-m (15 ft.lbs.)
Nut, Shift Knob ........ 20-34 N-m (15-25 ft.Ibs.)
Screws, Shifter Floor Cover ............ 2-3 N'm
(17-30 in.Ibs.)
Bolts, Shift Tower ............ 18 N-m (13 ft.lbs.)
Nuts, Transfer Case Mounting ........ 30-41 N'm
(22-30 ft.Ibs.)
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SPECIAL TOOLS

8011d42b

C-3339 Dial Indicator Set

C-4171 Handle, Universal Tool

@

8209 Installer, Seal

=

8212 Installer, Seal



21 - 72  TRANSMISSION AND TRANSFER CASE XJ
SPECIAL TOOLS (Continued)

7%

6052 Tube, Driver

8208 Installer, Seal

~

6761 Adapter, Installer

7%

MD-998805 Tube, Driver

P-334 Splitter, Bearing

( 0

8109 Cup, Installer

L-4507 Tube, Driver
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AUTOMATIC TRANSMISSION—30RH
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GENERAL INFORMATION
30RH AUTOMATIC TRANSMISSION

The 30RH automatic transmission is used with the
2.5L engine (Fig. 1). The 30RH is a three speed
transmissions with a lock-up clutch in the torque
converter. The torque converter clutch is controlled
by the Powertrain Control Module (PCM). The torque
converter clutch is hydraulically applied and is
released when fluid is vented from the hydraulic cir-
cuit by the torque converter control (TCC) solenoid
on the valve body. The torque converter clutch
engages in third gear when the vehicle is cruising on
a level plane after the vehicle has warmed up. The
torque converter clutch will disengage when the vehi-
cle begins to go uphill or the accelerator is applied.
The torque converter clutch feature increases fuel
economy and reduces the transmission fluid temper-
ature. The 30RH transmission is cooled by an inte-
gral fluid cooler inside the radiator.

TRANSMISSION IDENTIFICATION

Transmission identification numbers are stamped
on the left side of the case just above the oil pan gas-
ket surface (Fig. 2). Refer to this information when
ordering replacement parts.

RECOMMENDED FLUID

Mopar® ATF Plus 3, Type 7176 automatic trans-
mission fluid is the recommended fluid for Chrysler
automatic transmissions.

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

EFFECTS OF INCORRECT FLUID LEVEL

A low fluid level allows the pump to take in air
along with the fluid. Air in the fluid will cause fluid
pressures to be low and develop slower than normal.
If the transmission is overfilled, the gears churn the
fluid into foam. This aerates the fluid and causing
the same conditions occurring with a low level. In
either case, air bubbles cause fluid overheating, oxi-
dation and varnish buildup which interferes with
valve, clutch and servo operation. Foaming also
causes fluid expansion which can result in fluid over-
flow from the transmission vent or fill tube. Fluid
overflow can easily be mistaken for a leak if inspec-
tion is not careful.

CAUSES OF BURNT FLUID

Burnt, discolored fluid is a result of overheating
which has two primary causes.

(1) A result of restricted fluid flow through the
main and/or auxiliary cooler. This condition is usu-
ally the result of a faulty or improperly installed

XJ

drainback valve, a damaged main cooler, or severe
restrictions in the coolers and lines caused by debris
or kinked lines.

(2) Heavy duty operation with a vehicle not prop-
erly equipped for this type of operation. Trailer tow-
ing or similar high load operation will overheat the
transmission fluid if the vehicle is improperly
equipped. Such vehicles should have an auxiliary
transmission fluid cooler, a heavy duty cooling sys-
tem, and the engine/axle ratio combination needed to
handle heavy loads.

FLUID CONTAMINATION

Transmission fluid contamination is generally a
result of:

e adding incorrect fluid

o failure to clean dipstick and fill tube when
checking level

e engine coolant entering the fluid

e internal failure that generates debris

e overheat that generates sludge (fluid break-

down)

e failure to reverse flush cooler and lines after
repair

o failure to replace contaminated converter after
repair.

The use of non recommended fluids can result in
transmission failure. The usual results are erratic
shifts, slippage, abnormal wear and eventual failure
due to fluid breakdown and sludge formation. Avoid
this condition by using recommended fluids only.

The dipstick cap and fill tube should be wiped
clean before checking fluid level. Dirt, grease and
other foreign material on the cap and tube could fall
into the tube if not removed beforehand. Take the
time to wipe the cap and tube clean before withdraw-
ing the dipstick.

Engine coolant in the transmission fluid is gener-
ally caused by a cooler malfunction. The only remedy
is to replace the radiator as the cooler in the radiator
is not a serviceable part. If coolant has circulated
through the transmission for some time, an overhaul
may also be necessary; especially if shift problems
had developed.

The transmission cooler and lines should be
reverse flushed whenever a malfunction generates
sludge and/or debris. The torque converter should
also be replaced at the same time.

Failure to flush the cooler and lines will result in
recontamination. Flushing applies to auxiliary cool-
ers as well. The torque converter should also be
replaced whenever a failure generates sludge and
debris. This is necessary because normal converter
flushing procedures will not remove all contami-
nants.
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(1) CONVERTER (1) OUTPUT SHAFT

(2 oiL pump @2 SEAL

(3) FRONT CLUTCH (i3) ADAPTER HOUSING

(4) REAR CLUTCH PARK LOCK ROD

(5) FRONT PLANETARY GEAR SET @d5) VALVE BODY

(6) REAR PLANETARY GEAR SET (16) SUN GEAR DRIVING SHELL
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(8) OVERRUNNING CLUTCH KICK DOWN (FRONT) BAND
(9) GOVERNOR INPUT SHAFT

(10) BEARING (20) PARK GEAR

@ CONVERTER CLUTCH

Fig. 1 30RH Automatic Transmission

80a13873
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PART BUILD SERIAL
NUMBER DATE NUMBER @
0
O
TS

80b11960

Fig. 2 Transmission Part And Serial Number
Location

TORQUE CONVERTER—ELECTRONIC CLUTCH

The torque converter is a hydraulic device that
couples the engine crankshaft to the transmission.
The torque converter consists of an outer shell with
an internal turbine, a stator, an overrunning clutch,
an impeller and an electronically applied converter
clutch. Torque multiplication is created when the sta-
tor directs the hydraulic flow from the turbine to
rotate the impeller in the direction the engine crank-
shaft is turning. The turbine transfers power to the
planetary gear sets in the transmission. The transfer
of power into the impeller assists torque multiplica-
tion. At low vehicle speed, the overrunning clutch
holds the stator (during torque multiplication) and
allows the stator to free wheel at high vehicle speed.
The converter clutch provides reduced engine speed
and greater fuel economy when engaged. Clutch
engagement also provides reduced transmission fluid
temperatures. The converter clutch engages in third
gear. The torque converter hub drives the transmis-
sion oil (fluid) pump.

The torque converter is a sealed, welded unit that
is not repairable and is serviced as an assembly.

CAUTION: The torque converter must be replaced if
a transmission failure resulted in large amounts of

metal or fiber contamination in the fluid. If the fluid

is contaminated, flush the fluid cooler and lines.

TRANSMISSION GEAR RATIOS
Forward gear ratios are:
e 2.74:1 (first gear)
e 1.54:1 (second gear)
e 1.00:1 (third gear)

XJ

GEARSHIFT MECHANISM

The shift mechanism is cable operated and pro-
vides six shift positions. The shift indicator is located
on the console next to the gear shift. The shift posi-
tions are:

Park (P)

Reverse (R)
Neutral (N)

Drive (D)

Manual Second (2)
Manual Low (1)

Manual low (1) range provides first gear only. Over
run braking is also provided in this range. Manual
second (2) range provides first and second gear only.
Drive range provides first, second, and third gear
ranges.

DESCRIPTION AND OPERATION
HYDRAULIC CONTROL SYSTEM

The transmission hydraulic control system per-
forms four basic functions.

e pressure supply

e pressure regulation

o flow control and lubrication

e clutch/band application
PRESSURE SUPPLY

The oil pump develops fluid pressure for clutch/
band application and for lubrication. The pump is
driven by the torque converter. The converter is
driven by a driveplate attached to the engine crank-
shaft.

Pressure Regulation

The pressure regulator valve maintains line (oper-
ating) pressure. The amount of pressure developed is
controlled by throttle pressure which is dependent on
the degree of throttle opening. The regulator valve is
located in the valve body.

The throttle valve determines throttle pressure
and shift speed. Governor pressure increases in pro-
portion to vehicle speed. The throttle valve controls
upshift and downshift speeds by regulating pressure
according to throttle position.

Flow Control And Lubrication

The manual valve is operated by the gearshift link-
age and provides the operating range selected by the
driver.

The switch valve controls line pressure to the con-
verter clutch. The valve also directs oil to the cooling
and lubrication circuits. The switch valve regulates
oil pressure to the torque converter by limiting max-
imum oil pressure to 130 psi.
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DESCRIPTION AND OPERATION (Continued)

The 1-2 shift valve provide 1-2 and 2-1 shifts and
the 2-3 shift valve provide 2-3 and 3-2 shifts.

The 1-2 shift control valve transmits 1-2 shift pres-
sure to the accumulator piston. This controls kick-
down band capacity on 1-2 upshifts and 3-2
downshifts.

The 2-3 valve throttle pressure plug provides 3-2
downshifts at varying throttle openings depending on
vehicle speed.

The kickdown valve provides forced downshifts
depending on vehicle speed. Downshifts occur when
the throttle is opened beyond downshift detent posi-
tion. Detent is reached just before wide open throttle
position.

The limit valve determines maximum speed at
which a 3-2 part throttle kickdown can be made.
Some transmissions do not have the limit valve and
maximum speed for a 3-2 kickdown is at the detent
position.

The shuttle valve has two functions. First is fast
front band release and smooth engagement during
“lift foot” 2-3 upshifts. Second is to regulate front
clutch release and band application during 3-2 down-
shifts.

The fail safe valve restricts feed to the converter
clutch if front clutch pressure drops. It permits
clutch engagement only in direct (third) gear and
provides fast clutch release during kickdown.

Clutch/Band Application

The front/rear clutch pistons and servo pistons are
actuated by line pressure. When line pressure is
removed, the pistons are released by spring tension.

On 2-3 upshifts, the front servo piston is released
by spring tension and hydraulic pressure. The accu-
mulator controls hydraulic pressure on the apply side
of the front servo during 1-2 upshifts and at all
throttle openings.

CONVERTER CLUTCH ENGAGEMENT

Converter clutch engagement in third gear is con-
trolled by sensor inputs to the powertrain control
module. Inputs that determine clutch engagement
are: coolant temperature, vehicle speed and throttle
position. The torque converter clutch is engaged by
the clutch solenoid on the valve body. The clutch will
engage at approximately 56 km/h (35 mph) with light
throttle, after the shift to third gear.

CONVERTER DRAINBACK VALVE

The drainback valve is located in the transmission
cooler outlet (pressure) line. The valve prevents fluid
from draining from the converter into the cooler and
lines when the vehicle is shut down for lengthy peri-
ods. Production valves have a hose nipple at one end,
while the opposite end is threaded for a flare fitting.
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All valves have an arrow (or similar mark) to indi-
cate direction of flow through the valve.

BRAKE TRANSMISSION SHIFT INTERLOCK
MECHANISM

The Brake Transmission Shifter/Ignition Interlock
(BTSI), is a cable and solenoid operated system. It
interconnects the automatic transmission floor
mounted shifter to the steering column ignition
switch (Fig. 3). The system locks the shifter into the
PARK position. The Interlock system is engaged
whenever the ignition switch is in the LOCK or
ACCESSORY position. An additional electrically acti-
vated feature will prevent shifting out of the PARK
position unless the brake pedal is depressed at least
one-half an inch. A magnetic holding device in line
with the park/brake interlock cable is energized
when the ignition is in the RUN position. When the
key is in the RUN position and the brake pedal is
depressed, the shifter is unlocked and will move into
any position. The interlock system also prevents the
ignition switch from being turned to the LOCK or
ACCESSORY position (Fig. 4) unless the shifter is
fully locked into the PARK position.

DIAGNOSIS AND TESTING
AUTOMATIC TRANSMISSION DIAGNOSIS

Automatic transmission problems can be a result of
poor engine performance, incorrect fluid level, incor-
rect linkage or cable adjustment, band or hydraulic
control pressure adjustments, hydraulic system mal-
functions or electrical/mechanical component mal-
functions. Begin diagnosis by checking the easily
accessible items such as: fluid level and condition,
linkage adjustments and electrical connections. A
road test will determine if further diagnosis is neces-
sary.

PRELIMINARY DIAGNOSIS

Two basic procedures are required. One procedure
for vehicles that are drivable and an alternate proce-
dure for disabled vehicles (will not back up or move
forward).

VEHICLE IS DRIVEABLE

(1) Check for transmission fault codes using DRB
scan tool.

(2) Check fluid level and condition.

(3) Adjust throttle and gearshift linkage if com-
plaint was based on delayed, erratic, or harsh shifts.

(4) Road test and note how transmission upshifts,
downshifts, and engages.

(5) Perform stall test if complaint is based on slug-
gish acceleration. Or, if abnormal throttle opening is
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/ oil pump, or input shaft.
SUDER CAM 19319-47

Fig. 4 Ignition Key Cylinder Actuation

needed to maintain normal speeds with a properly
tuned engine.

(6) Perform hydraulic pressure test if shift prob-
lems were noted during road test.

(7) Perform air-pressure test to check clutch-band
operation.

VEHICLE IS DISABLED

(1) Check fluid level and condition.

(2) Check for broken or disconnected gearshift or
throttle linkage.

(3) Check for cracked, leaking cooler lines, or loose
or missing pressure-port plugs.

(c) If propeller shaft does not turn and transmis-
sion is not noisy, perform hydraulic-pressure test to
determine if problem is hydraulic or mechanical.

PARK/NEUTRAL POSITION SWITCH

The center terminal of the park/neutral position
switch is the starter-circuit terminal. It provides the
ground for the starter solenoid circuit through the
selector lever in PARK and NEUTRAL positions only.
The outer terminals on the switch are for the backup
lamp circuit.

SWITCH TEST

To test the switch, remove the wiring connector.
Test for continuity between the center terminal and
the transmission case. Continuity should exist only
when the transmission is in PARK or NEUTRAL.
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Shift the transmission into REVERSE and test
continuity at the switch outer terminals. Continuity
should exist only when the transmission is in
REVERSE. Continuity should not exist between the
outer terminals and the case.

Check gearshift linkage adjustment before replac-
ing a switch that tests faulty.

GEARSHIFT CABLE

(1) The floor shifter lever and gate positions
should be in alignment with all transmission PARK,
NEUTRAL, and gear detent positions.

(2) Engine starts must be possible with floor shift
lever in PARK or NEUTRAL gate positions only.
Engine starts must not be possible in any other gear
position.

(3) With floor shift lever handle push-button not
depressed and lever in:

(a) PARK position—Apply forward force on cen-
ter of handle and remove pressure. Engine starts
must be possible.

(b) PARK position—Apply rearward force on cen-
ter of handle and remove pressure. Engine starts
must be possible.

(¢) NEUTRAL position—Normal position. Engine
starts must be possible.

(d) NEUTRAL position—Engine running and
brakes applied, apply forward force on center of
shift handle. Transmission shall not be able to shift
from neutral to reverse.

THROTTLE VALVE CABLE

Transmission throttle valve cable adjustment is
extremely important to proper operation. This adjust-
ment positions the throttle valve, which controls shift
speed, quality, and part-throttle downshift sensitivity.

If cable setting is too loose, early shifts and slip-
page between shifts may occur. If the setting is too
tight, shifts may be delayed and part throttle down-
shifts may be very sensitive. Refer to the Adjust-
ments section for the proper adjustment procedure.

ROAD TESTING

Before road testing, be sure the fluid level and con-
trol cable adjustments have been checked and
adjusted if necessary. Verify that diagnostic trouble
codes have been resolved.

Observe engine performance during the road test.
A poorly tuned engine will not allow accurate analy-
sis of transmission operation.

Operate the transmission in all gear ranges. Check
for shift variations and engine flare which indicates
slippage. Note if shifts are harsh, spongy, delayed,
early, or if part throttle downshifts are sensitive.

Slippage indicated by engine flare, usually means
clutch, band or overrunning clutch problems. If the

TRANSMISSION AND TRANSFER CASE 21 - 79

condition is advanced, an overhaul will be necessary
to restore normal operation.

A slipping clutch or band can often be determined
by comparing which internal units are applied in the
various gear ranges. The Clutch and Band Applica-
tion chart provides a basis for analyzing road test
results.

Gearshift Lever Position
DRIVE P|RI|N D 2 1
ELEMENTS 1lolal1]oe

FRONT
CLUTCH

FRONT
BAND . .
(KICKDOWN])

REAR
CLUTCH

REAR
BAND . .
(LOW-REV.)

OVER- !
RUNNING ° ° °
CLUTCH

J9021-33

Fig. 5 Clutch And Band Application

ANALYZING ROAD TEST

Refer to the Clutch and Band Application chart
and note which elements are in use in the various
gear ranges.

Verify that the rear clutch is applied in all forward
ranges (D, 2, 1). The transmission overrunning clutch
is applied in first gear (D, 2 and 1 ranges) only. The
rear band is applied in 1 and R range only.

Verify that the overdrive clutch is applied only in
fourth gear and the overdrive direct clutch and over-
running clutch are applied in all ranges except fourth
gear. For example: If slippage occurs in first gear in
D and 2 range but not in 1 range, the transmission
overrunning clutch is faulty. Similarly, if slippage
occurs in any two forward gears, the rear clutch is
slipping.

Applying the same method of analysis, verify that
the front and rear clutches are applied simulta-
neously only in D range third gear. If the transmis-
sion slips in third gear, either the front clutch or the
rear clutch is slipping.

If slippage occurs during the third gear and the
direct clutch were to fail, the transmission would lose
both reverse gear and overrun braking in 2 position
(manual second gear). If the transmission slips in
any other forward gears, the transmission rear clutch
is probably slipping.
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This process of elimination can be used to identify
a slipping unit and check operation. Proper use of
the Clutch and Band Application Chart is the key.

Although road test analysis will help determine the
slipping unit, the actual cause of a malfunction usu-
ally cannot be determined until hydraulic and air
pressure tests are performed. Practically any condi-
tion can be caused by leaking hydraulic circuits or
sticking valves.

Unless a malfunction is obvious, such as no drive
in D range first gear, do not disassemble the trans-
mission. Perform the hydraulic and air pressure tests
to help determine the probable cause.

HYDRAULIC PRESSURE TEST

Hydraulic test pressures range from a low of one
psi (6.895 kPa) governor pressure, to 300 psi (2068
kPa) at the rear servo pressure port in reverse.

An accurate tachometer and two test gauges are
required for the pressure test. Test Gauge C-3292
has a 100 psi range and is used at the accumulator,
governor, and front servo pressure ports. Test Gauge
C-3293-SP has a 300 psi range and is used at the
rear servo port and overdrive test ports where pres-
sures are higher. In cases where two test gauges are
required, the 300 psi gauge can be used at any of the
other test ports.

Pressure Test Port Locations

Pressure test ports locations are provided at the
accumulator, front servo, and rear servo, governor
passage, and overdrive clutch pressure passage (Fig.
6), (Fig. 7) and (Fig. 8).

Line pressure is checked at the accumulator port
on the right side of the case. The front servo pressure
port is at the right side of the case just behind the
filler tube opening.

LNE _—" _ FRONT
PRESSURE SERVO
PORT

~ 19121109
Fig. 6 Pressure Test Ports At Side Of Case

Connect a tachometer to the engine. Position the
tachometer so it can be observed from under the
vehicle. Raise the vehicle on a hoist that will allow
the wheels to rotate freely.

XJ

GOVERNOR
PRESSURE PORT

REAR SERVO
PRESSURE PORT

™ 19121107
Fig. 7 Pressure Test Ports At Rear Of Case—2WD

ADAPTER
HOUSING

GOVERNOR
PRESSURE
PORT

PRESSURE TEST PROCEDURE

Test One - Transmission In 1 Range

This test checks pump output, pressure regulation,
and condition of the rear clutch and servo circuit.
Test Gauges C-3292 and C-3293-SP are required for
this test. Gauge C-3292 has a 100 psi range. Gauge
C-3293-SP has a 300 psi range.

(1) Connect 100 psi Gauge C-3292 to accumulator
port.

(2) Connect 300 psi Gauge C-3293-SP to rear servo
port (Fig. 6) and (Fig. 7).

(3) Disconnect throttle and gearshift rods from
manual and throttle levers.

(4) Start and run engine at 1000 rpm.

(5) Move shift lever (on manual lever shaft) all the
way forward into 1 range.

(6) Move transmission throttle lever from full for-
ward to full rearward position and note pressures on
both gauges.

(7) Line pressure at accumulator port should be
54-60 psi (372-414 kPa) with throttle lever forward
and gradually increase to 90-96 psi (621-662 kPa) as
lever is moved rearward.

(8) Rear servo pressure should be same as line
pressure within 3 psi (20.68 kPa).

Test Two - Transmission In 2 Range
This test checks pump output and pressure regula-
tion. Use 100 psi Test Gauge C-3292 for this test.
(1) Connect test gauge to accumulator pressure
port (Fig. 6) and (Fig. 7).
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(2) Start and run engine at 1000 rpm.

(3) Move shift lever on valve body manual lever
shaft, one detent rearward from full forward position.
This is 2 range.

(4) Move transmission throttle lever from full for-
ward to full rearward position and read pressure at
both gauges.

(5) Line pressure should be 54-60 psi (372-414
kPa) with throttle lever forward and gradually
increase to 90-96 psi (621-662 kPa) as lever is moved
rearward.

Test Three - Transmission In D Range

This test checks pressure regulation and condition
of the clutch circuits. Use both pressure Test Gauges
C-3292 and C-3293-SP for this test.

(1) Connect test gauges to accumulator and front
servo ports (Fig. 6) and (Fig. 7). Use either test
gauge at the two ports.

(2) Start and run engine at 1600 rpm for this test.

(3) Move selector lever to D range. This is two
detents rearward from full forward position.

(4) Read pressures on both gauges as transmission
throttle lever is moved from full forward to full rear-
ward position.

(5) Line pressure should be 54-60 psi (372-414
kPa) with throttle lever forward and gradually
increase as lever is moved rearward.

(6) Front servo is pressurized only in D range and
should be same as line pressure within 3 psi (21 kPa)
up to downshift point.

Test Four - Transmission In Reverse

This test checks pump output, pressure regulation
and the front clutch and rear servo circuits. Use 300
psi Test Gauge C-3293-SP for this test.

(1) Connect 300 psi gauge to rear servo port (Fig.
6) and (Fig. 7).

(2) Start and run engine at 1600 rpm for test.

(3) Move valve body selector lever four detents
rearward from the full forward position. This is
Reverse range.

(4) Move throttle lever all way forward then all
way rearward and note gauge readings.

(5) Pressure should be 145 - 175 psi (1000-1207
kPa) with lever forward and increase to 230 - 280 psi
(1586-1931 kPa) as lever is moved rearward.

Test Five - Governor Pressure

This test checks governor operation by measuring
governor pressure response to changes in engine
speed. It is usually not necessary to check governor
operation unless shift speeds are incorrect or if the
transmission will not downshift.

(1) Connect 100 psi Test Gauge C-3292 to governor
pressure port (Fig. 6) and (Fig. 7).

(2) Move shift lever to D range.

(3) Start and run engine at curb idle speed and
note pressure. At idle and with vehicle stopped, pres-
sure should be zero to 1.5 psi maximum. If pressure
exceeds this figure, governor valve or weights are
sticking open.

(4) Slowly increase engine speed and observe
speedometer and pressure test gauge. Governor pres-
sure should increase in proportion to vehicle speed.

(5) Pressure rise should be smooth and drop back
to O to 1.5 psi when wheels stop rotating.

(6) Compare results of pressure tests with analysis
charts (Fig. 9).

INDICATION
Pump and regulator valve OK

TEST CONDITION

Line pressure OK during
any one fest

Leakage in rear clutch area
{servo, clutch seals, governor
support seal rings on park gear)

Line pressure OK in R
butlowinD, 2, 1

Pressure OK in 1, 2 but

Leakage in front clutch area
low in D3 and R

{servo, clutch seals, retainer
bore, pump seal rings)

Pressure OK in 2 but low in | Leakage in rear servo
Rand 1

Front servo pressure in 2 Leakage in servo (broken servo
ring or cracked servo piston)

Pressure low in all positions Cloglged filter, stuck pressure
regulator valve, worn or
defective pump

Governor pressure too high | Governor valve sticking open
at idle speed

Governor pressure low at all | Governor valve sticking closed
mph figures

Clogged drainback valve, oil
cooler or lines, seal rings
leaking, output shaft plugged
with debris, worn bushings in
pump or clutch retainer

J9521-129

Lubrication pressure low at
all throttle positions

Fig. 9 Pressure Test Analysis

CONVERTER STALL TEST

Stall testing involves determining maximum
engine speed obtainable at full throttle with the rear
wheels locked and the transmission in D range. This
test checks the holding ability of the converter over-
running and transmission clutches.

WARNING: NEVER ALLOW ANYONE TO STAND
DIRECTLY IN LINE WITH THE VEHICLE FRONT OR
REAR DURING A STALL TEST. ALWAYS BLOCK
THE WHEELS AND FULLY APPLY THE SERVICE
AND PARKING BRAKES DURING THE TEST.
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STALL TEST PROCEDURE

(1) Connect tachometer to engine. Position tachom-
eter so it can be viewed from driver’'s seat.

(2) Drive vehicle to bring transmission fluid up to
normal operating temperature. Vehicle can be driven
on road or on chassis dynamometer, if available.

(3) Check transmission fluid level. Add fluid if nec-
essary.

(4) Block front wheels.

(5) Fully apply service and parking brakes.

(6) Open throttle completely and record maximum
engine speed registered on tachometer. It takes 4-10
seconds to reach max rpm. Once max rpm has
been achieved, do not hold wide open throttle
for more than 4-5 seconds.

CAUTION: Stalling the converter causes a rapid
increase in fluid temperature. To avoid fluid over-
heating, hold the engine at maximum rpm for no
more than 5 seconds. If engine exceeds 2500 rpm
during the test, release the accelerator pedal imme-
diately; transmission clutch slippage is occurring.

(7) If a second stall test is required, cool down
fluid before proceeding. Shift into NEUTRAL and run
engine at 1000 rpm for 20-30 seconds to cool fluid.

STALL TEST ANALYSIS

Stall Speed Too High
If the stall speed exceeds 2500 rpm, transmission
clutch slippage is indicated.

Stall Speed Low

Low stall speed with a properly tuned engine indi-
cate a torque converter overrunning clutch problem.
The condition should be confirmed by road testing. A
stall speed 250-350 rpm below normal indicates the
converter overrunning clutch is slipping. The vehicle
also exhibits poor acceleration but operates normally
once highway cruise speeds are reached. Torque con-
verter replacement will be necessary.

Stall Speed Normal But Acceleration Poor

If stall speeds are normal (1800-2300 rpm) but
abnormal throttle opening is required for accelera-
tion, or to maintain cruise speed, the converter over-
running clutch is seized. The torque converter will
have to be replaced.

Converter Noise During Test

A whining noise caused by fluid flow is normal dur-
ing a stall test. However, loud metallic noises indi-
cate a damaged converter. To confirm that the noise
is originating from the converter, operate the vehicle
at light throttle in DRIVE and NEUTRAL on a hoist

and listen for noise coming from the converter hous-
ing.

AIR TESTING TRANSMISSION CLUTCH AND
BAND OPERATION

Air-pressure testing can be used to check transmis-
sion front/rear clutch and band operation. The test
can be conducted with the transmission either in the
vehicle or on the work bench, as a final check, after
overhaul.

Air-pressure testing requires that the oil pan and
valve body be removed from the transmission. The
servo and clutch apply passages are shown (Fig. 10).

CLUTCH
[uAPPLY

l

REAR
CLUTCH

2 \CONVERT'?}D ‘APPLY |
FROM
%\——JKCONVERTER T /ﬂﬁ

TO COOLER
oo y

Fig. 10 Air Pressure Test Passages

Front Clutch Air Test

Place one or two fingers on the clutch housing and
apply air pressure through front clutch apply pas-
sage. Piston movement can be felt and a soft thump
heard as the clutch applies.

80a3b18b

Rear Clutch Air Test

Place one or two fingers on the clutch housing and
apply air pressure through rear clutch apply passage.
Piston movement can be felt and a soft thump heard
as the clutch applies.

Front Servo Apply Air Test

Apply air pressure to the front servo apply pas-
sage. The servo rod should extend and cause the
band to tighten around the drum. Spring pressure
should release the servo when air pressure is
removed.
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Rear Servo Air Test

Apply air pressure to the rear servo apply passage.
The servo rod should extend and cause the band to
tighten around the drum. Spring pressure should
release the servo when air pressure is removed.

CONVERTER HOUSING FLUID LEAK
DIAGNOSIS

When diagnosing converter housing fluid leaks,
two items must be established before repair.

(1) Verify that a leak condition actually exists.

(2) Determined the true source of the leak.

Some suspected converter housing fluid leaks may
not be leaks at all. They may only be the result of
residual fluid in the converter housing, or excess
fluid spilled during factory fill or fill after repair.
Converter housing leaks have several potential
sources. Through careful observation, a leak source
can be identified before removing the transmission
for repair. Pump seal leaks tend to move along the
drive hub and onto the rear of the converter. Pump
O-ring or pump body leaks follow the same path as a
seal leak (Fig. 11). Pump vent or pump attaching bolt
leaks are generally deposited on the inside of the
converter housing and not on the converter itself
(Fig. 11). Pump seal or gasket leaks usually travel
down the inside of the converter housing. Front band
lever pin plug leaks are generally deposited on the
housing and not on the converter.

PUMP
SEAL

PUMP PUMP
VENT BOLT

PUMP
GASKET

REAR
MAIN
SEAL
LEAK

CONVERTER
HOUSING
19021-35

CONVERTER
Fig. 11 Converter Housing Leak Paths

TORQUE CONVERTER LEAK POINTS

Possible sources of converter leaks are:

(1) Leaks at the weld joint around the outside
diameter weld (Fig. 12).

(2) Leaks at the converter hub weld (Fig. 12).

CONVERTER HOUSING AREA LEAK CORRECTION
(1) Remove converter.

TRANSMISSION AND TRANSFER CASE 21 - 83

TORQUE CONVERTER
HUB WELD

OUTSIDE
DIAMETER
WELD

RH254

STARTER RING GEAR
Fig. 12 Converter Leak Points—Typical

(2) Tighten front band adjusting screw until band
is tight around front clutch retainer. This prevents
front/rear clutches from coming out when oil pump is
removed.

(3) Remove oil pump and remove pump seal.
Inspect pump housing drainback and vent holes for
obstructions. Clear holes with solvent and wire.

(4) Inspect pump bushing and converter hub. If
bushing is scored, replace it. If converter hub is
scored, either polish it with crocus cloth or replace
converter.

(5) Install new pump seal, O-ring, and gasket.
Replace oil pump if cracked, porous or damaged in
any way. Be sure to loosen the front band before
installing the oil pump, damage to the oil pump seal
may occur if the band is still tightened to the front
clutch retainer.

(6) Loosen kickdown lever pin access plug three
turns. Apply Loctite 592, or Permatex No. 2 to plug
threads and tighten plug to 17 N-m (150 in. Ibs.)
torque.

(7) Adjust front band.

(8) Lubricate pump seal and converter hub with
transmission fluid or petroleum jelly and install con-
verter.

(9) Install
dust shield.

(10) Lower vehicle.

DIAGNOSIS CHARTS

The diagnosis charts provide additional reference
when diagnosing a transmission fault. The charts
provide general information on a variety of transmis-
sion, overdrive unit and converter clutch fault condi-
tions.

The hydraulic flow charts, in the Schematics and
Diagrams section of this group, outline fluid flow and
hydraulic circuitry. Circuit operation is provided for
neutral, third, fourth and reverse gear ranges. Nor-
mal working pressures are also supplied for each of
the gear ranges.

transmission and converter housing
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CONDITION

POSSIBLE CAUSES

CORRECTION

HARSH ENGAGEMENT
FROM NEUTRAL TO
DRIVE OR REVERSE

1. Fluid Level Low.

1. Add Fluid.

2. Throttle Linkage Misadjusted.

2. Adjust linkage - setting may be too long.

3. Mount and Driveline Bolts Loose.

3. Check engine mount, transmission
mount, propeller shaft, rear spring to body
bolts, rear control arms, crossmember and
axle bolt torque. Tighten loose bolts and
replace missing bolts.

4. U-Joint Worn/Broken.

4. Remove propeller shaft and replace
U-Joint.

5. Axle Backlash Incorrect.

5. Check per Service Manual. Correct as
needed.

6. Hydraulic Pressure Incorrect.

6. Check pressure. Remove, overhaul or
adjust valve body as needed.

7. Band Misadjusted.

7. Adjust rear band.

8. Valve Body Check Balls Missing.

8. Inspect valve body for proper check ball
installation.

9. Axle Pinion Flange Loose.

9. Replace nut and check pinion threads
before installing new nut. Replace pinion
gear if threads are damaged.

10. Clutch, band or planetary
component Damaged.

10. Remove, disassemble and repair
transmission as necessary.

11. Converter Clutch (if equipped)
Faulty.

11. Replace converter and flush cooler and
line before installing new converter.

DELAYED ENGAGEMENT
FROM NEUTRAL TO
DRIVE OR REVERSE

1. Fluid Level Low.

1. Correct level and check for leaks.

2. Filter Clogged.

2. Change filter.

3. Gearshift Linkage Misadjusted.

3. Adjust linkage and repair linkage if worn
or damaged.

4. Rear Band Misadjusted.

4. Adjust band.

5. Valve Body Filter Plugged.

5. Replace fluid and filter. If oil pan and old
fluid were full of clutch disc material and/or
metal particles, overhaul will be necessary.

6. Oil Pump Gears Worn/Damaged.

6. Remove transmission and replace oil
pump.

7. Hydraulic Pressure Incorrect.

7. Perform pressure test, remove
transmission and repair as needed.

8. Reaction Shaft Seal Rings
Worn/Broken.

8. Remove transmission, remove oil pump
and replace seal rings.

9. Rear Clutch/Input Shaft, Rear
Clutch Seal Rings Damaged.

9. Remove and disassemble transmission
and repair as necessary.

10. Governor Valve Stuck.

10. Remove and inspect governor
components. Replace worn or damaged
parts.

11. Regulator Valve Stuck.

11. Clean.

12. Cooler Plugged.

12. Flush transmission cooler and inspect
convertor drainback valve.
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CONDITION

POSSIBLE CAUSES

CORRECTION

NO DRIVE RANGE
(REVERSE OK)

1. Fluid Level Low.

1. Add fluid and check for leaks if drive is
restored.

2. Gearshift Linkage/Cable
Loose/Misadjusted.

2. Repair or replace linkage components.

3. Rear Clutch Burnt.

3. Remove and disassemble transmission
and rear clutch and seals. Repair/replace
worn or damaged parts as needed.

4. Valve Body Malfunction.

4. Remove and disassemble valve body.
Replace assembly if any valves or bores
are damaged.

5. Transmission Overrunning Clutch
Broken.

5. Remove and disassemble transmission.
Replace overrunning clutch.

6. Input Shaft Seal Rings Worn/
Damaged.

6. Remove and disassemble transmission.
Replace seal rings and any other worn or
damaged parts.

7. Front Planetary Failed Broken.

7. Remove and repair.

NO DRIVE OR REVERSE
(VEHICLE WILL NOT
MOVE)

1. Fluid Level Low.

1. Add fluid and check for leaks if drive is
restored.

2. Gearshift Linkage/Cable
Loose/Misadjusted.

2. Inspect, adjust and reassemble linkage
as needed. Replace worn/damaged parts.

3. U-Joint/Axle/Transfer Case
Broken.

3. Perform preliminary inspection procedure
for vehicle that will not move. Refer to
procedure in diagnosis section.

4. Filter Plugged.

4. Remove and disassemble transmission.
Repair or replace failed components as
needed. Replace filter. If filter and fluid
contained clutch material or metal particles,
an overhaul may be necessary. Perform
lube flow test. Flush oil. Replace cooler as
necessary.

5. Oil Pump Damaged.

5. Perform pressure test to confirm low
pressure. Replace pump body assembly if
necessary.

6. Valve Body Malfunctioned.

6. Check press and inspect valve body.
Replace valve body (as assembly) if any
valve or bore is damaged. Clean and
reassemble correctly if all parts are in good
condition.

7. Transmission Internal Component
Damaged.

7. Remove and disassemble transmission.
Repair or replace failed components as
needed. Remove and disassemble
transmission. Repair or replace failed
components as needed.

8. Park Sprag not Releasing.

8. Remove, disassemble, repair.

9. Torque Converter Damage.

9. Check Stall Speed, Worn/Damaged/
Stuck. Inspect and replace as required.
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CONDITION

POSSIBLE CAUSES

CORRECTION

SHIFTS DELAYED OR
ERRATIC (SHIFTS ALSO
HARSH AT TIMES)

1. Fluid Level Low/High.

1. Correct fluid level and check for leaks if
low.

2. Throttle Linkage Misadjusted.

2. Adjust linkage as described in service
section.

3. Throttle Linkage Binding.

3. Check cable for binding. Check for return
to closed throttle at transmission.

4. Gearshift Linkage/Cable
Misadjusted.

4. Adjust linkage/cable as described in
service section.

5. Fluid Filter Clogged.

5. Replace filter. If filter and fluid contained
clutch material or metal particles, an
overhaul may be necessary. Perform lube
flow test.

6. Governor Valve Sticking.

6. Inspect, clean or repair.

7. Governor Seal Rings Worn/
Damaged.

7. Inspect/replace.

8. Clutch or Servo Failure.

8. Remove valve body and air test clutch,
and band servo operation. Disassemble
and repair transmission as needed.

9. Front Band Misadjusted.

9. Adjust band.

10. Pump Suction Passage Leak.

10. Check for excessive foam on dipstick
after normal driving. Check for loose pump
bolts, defective gasket. Replace pump
assembly if needed.

OK)

NO REVERSE (D RANGES

1. Gearshift Linkage/Cable
Misadjusted/Damaged.

1. Repair or replace linkage parts as
needed.

2. Park Sprag Sticking.

2. Inspect and replace as necessary.

3. Rear Band Misadjusted/Worn.

3. Adjust band; replace.

4. Valve Body Malfunction.

4. Remove and service valve body. Replace
valve body if any valves or valve bores are
worn or damaged.

5. Rear Servo Malfunction.

5. Remove and disassemble transmission.
Replace worn/damaged servo parts as
necessary.

6. Front Clutch Burnt.

6. Remove and disassemble transmission.
Replace worn, damaged clutch parts as
required.

HAS FIRST/REVERSE
ONLY (NO 1-2 OR 2-3
UPSHIFT)

1. Governor Valve, Shaft, Weights or
Body Damaged/Stuck.

1. Remove governor assembly and clean or
repair as necessary.

2. Valve Body Malfunction.

2. Stuck 1-2 shift valve or governor plug.

3. Front Servo/Kickdown Band
Damaged/Burned.

3. Repair/replace.

MOVES IN 2ND OR 3RD
GEAR, ABRUPTLY
DOWNSHIFTS TO LOW

1. Valve Body Malfunction.

1. Remove, clean and inspect. Look for
stuck 1-2 valve or governor plug.

2. Governor Valve Sticking.

2. Remove, clean and inspect. Replace
faulty parts.
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CONDITION

POSSIBLE CAUSES

CORRECTION

NO LOW GEAR (MOVES
IN 2ND OR 3RD GEAR
ONLY)

1. Governor Valve Sticking.

1. Remove governor, clean, inspect and
repair as required.

2. Valve Body Malfunction.

2. Remove, clean and inspect. Look for
sticking 1-2 shift valve, 2-3 shift valve,
governor plug or broken springs.

3. Front Servo Piston Cocked in
Bore.

3. Inspect servo and repair as required.

4. Front Band Linkage Malfunction.

4. Inspect linkage and look for bind in
linkage.

NO KICKDOWN OR
NORMAL DOWNSHIFT

1. Throttle Linkage Misadjusted.

1. Adjust linkage.

2. Accelerator Pedal Travel
Restricted.

2. Floor mat under pedal, accelerator cable
worn or brackets bent.

3. Governor/Valve Body Hydraulic
Pressures Too High or Too Low Due
to Sticking Governor, Valve Body
Malfunction or Incorrect Hydraulic
Control Pressure Adjustments.

3. Perform hydraulic pressure tests to
determine cause and repair as required.
Correct valve body pressure adjustments as
required.

4. Valve Body Malfunction.

4. Perform hydraulic pressure tests to
determine cause and repair as required.
Correct valve body pressure adjustments as
required.

5. Valve Body Malfunction.

5. Sticking 1-2, 2-3 shift valves, or governor
plugs.

STUCK IN LOW GEAR
(WILL NOT UPSHIFT)

1. Throttle Linkage Misadjusted/
Stuck.

1. Adjust linkage and repair linkage if worn
or damaged. Check for binding cable or
missing return spring.

2. Gearshift Linkage Misadjusted.

2. Adjust linkage and repair linkage if worn
or damaged.

3. Governor/Valve Body, Governor

Valve Stuck Closed; Loose Output

Shaft Support or Governor Housing
Bolts, Leaking Seal Rings or Valve

Body Problem (i.e., Stuck 1- 2 Shift
Valve/Gov. Plug).

3. Check line and governor pressures to
determine cause. Correct as required.

4. Front Band Out of Adjustment .

4. Adjust Band.

5. Clutch or Servo Malfunction.

5. Air pressure check operation of clutches
and bands. Repair faulty component.

CREEPS IN NEUTRAL

1. Gearshift Linkage Misadjusted.

1. Adjust linkage.

2. Rear Clutch Dragging/Warped
Welded.

2. Disassemble and repair.

3. Valve Body Malfunction.

3. Perform hydraulic pressure test to
determine cause and repair as required.
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CONDITION

POSSIBLE CAUSES

CORRECTION

BUZZING NOISE

1. Fluid Level Low.

1. Add fluid and check for leaks.

2. Shift Cable Misassembled.

2. Route cable away from engine and bell
housing.

3. Valve Body Misassembled.

3. Remove, disassemble, inspect valve
body. Reassemble correctly if necessary.
Replace assembly if valves or springs are
damaged. Check for loose bolts or screws.

4. Pump Passages Leaking.

4. Check pump for porous casting, scores
on mating surfaces and excess rotor
clearance. Repair as required. Loose pump
bolts.

5. Cooling System Cooler Plugged.

5. Flow check cooler circuit. Repair as
needed.

6.0verrunning Clutch Damaged.

6. Replace clutch.

SLIPS IN REVERSE ONLY

1. Fluid Level Low.

1. Add fluid and check for leaks.

. Gearshift Linkage Misadjusted.

2. Adjust linkage.

. Rear Band Misadjusted.

3. Adjust band.

. Rear Band Worn.

4. Replace as required.

gl |l WIN

. Hydraulic Pressure Too Low.

5. Perform hydraulic pressure tests to
determine cause.

6. Rear Servo Leaking.

6. Air pressure check clutch-servo operation
and repair as required.

7. Band Linkage Binding.

7. Inspect and repair as required.

SLIPS IN FORWARD
DRIVE RANGES

1. Fluid Level Low.

1. Add fluid and check for leaks.

2. Fluid Foaming.

2. Check for high oil level, bad pump
gasket or seals, dirt between pump halves
and loose pump bolts. Replace pump if
necessary.

. Throttle Linkage Misadjusted.

3. Adjust linkage.

. Gearshift Linkage Misadjusted.

4. Adjust linkage.

gl | W

. Rear Clutch Worn.

5. Inspect and replace as needed.

6. Low Hydraulic Pressure Due to
Worn Pump, Incorrect Control
Pressure Adjustments, Valve Body
Warpage or Malfunction, Sticking
Governor, Leaking Seal Rings,
Clutch Seals Leaking, Servo Leaks,
Clogged Filter or Cooler Lines.

6. Perform hydraulic and air pressure tests
to determine cause.

7. Rear Clutch Malfunction, Leaking
Seals or Worn Plates.

7. Air pressure check clutch-servo operation
and repair as required.

8. Overrunning Clutch Worn, Not
Holding (Slips in 1 Only).

8. Replace Clutch.

SLIPS IN LOW GEAR "D”
ONLY, BUT NOT IN 1
POSITION

Overrunning Clutch Faulty.

Replace overrunning clutch.
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CONDITION

POSSIBLE CAUSES

CORRECTION

SCRAP

GROWLING, GRATING OR

ING NOISES

1. Drive Plate Broken.

1. Replace.

2. Torque Converter Bolts Hitting
Dust Shield.

2. Dust shield bent. Replace or repair.

3. Planetary Gear Set Broken/
Seized.

3. Check for debris in oil pan and repair as
required.

4. Overrunning Clutch Worn/Broken.

4. Inspect and check for debris in oil pan.
Repair as required.

5. Oil Pump Components Scored/
Binding.

5. Remove, inspect and repair as required.

6. Output Shaft Bearing or Bushing
Damaged.

6. Remove, inspect and repair as required.

7. Clutch Operation Faulty.

7. Perform air pressure check and repair as
required.

8. Front and Rear Bands
Misadjusted.

8. Adjust bands.

DRAGS OR LOCKS UP

1. Fluid Level Low.

1. Check and adjust level.

2. Clutch Dragging/Failed.

2. Air pressure check clutch operation and
repair as required.

3. Front or Rear Band Misadjusted.

3. Adjust bands.

4. Case Leaks Internally.

4. Check for leakage between passages in
case.

5. Servo Band or Linkage
Malfunction.

5. Air pressure check servo operation and
repair as required.

6. Overrunning Clutch Worn.

6. Remove and inspect clutch. Repair as
required.

7. Planetary Gears Broken.

7. Remove, inspect and repair as required
(look for debris in oil pan).

8. Converter Clutch Dragging.

8. Check for plugged cooler. Perform flow
check. Inspect pump for excessive side
clearance. Replace pump as required.

WHINE/NOISE RELATED
TO ENGINE SPEED

1. Fluid Level Low.

1. Add fluid and check for leaks.

2. Shift Cable Incorrect Routing.

2. Check shift cable for correct routing.
Should not touch engine or bell housing.

TORQUE CONVERTER
LOCKS UP IN SECOND
AND/OR THIRD GEAR

Lockup Solenoid, Relay or Wiring
Shorted/Open.

Test solenoid, relay and wiring for
continuity, shorts or grounds. Replace
solenoid and relay if faulty. Repair wiring
and connectors as necessary.

HARSH
SHIFTS

1-2 OR 2-3

Lockup Solenoid Malfunction.

Remove valve body and replace solenoid
assembly.
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CONDITION

POSSIBLE CAUSES

CORRECTION

NO START IN PARK OR
NEUTRAL

1. Gearshift Linkage/Cable
Misadjusted.

1. Adjust linkage/cable.

2. Neutral Switch Wire Open/Cut.

2. Check continuity with test lamp. Repair
as required.

3. Neutral Switch Faulty.

3. Refer to service section for test and
replacement procedure.

4. Neutral Switch Connect Faulty.

4. Connectors spread open. Repair.

5. Valve Body Manual Lever
Assembly Bent/Worn/Broken.

5. Inspect lever assembly and replace if
damaged.

NO REVERSE (OR SLIPS
IN REVERSE)

1. Direct Clutch Pack (front clutch)
Worn.

1. Disassemble unit and rebuild clutch
pack.

2. Rear Band Misadjusted.

2. Adjust band.

3. Front Clutch Malfunctioned/Burnt.

3. Air pressure test clutch operation.
Remove and rebuild if necessary.

OIL LEAKS (ITEMS
LISTED REPRESENT
POSSIBLE LEAK POINTS
AND SHOULD ALL BE
CHECKED.

1. Speedometer Adapter Leaks.

1. Replace both adapter seals.

2. Fluid Lines and Fittings Loose/
Leaks/Damaged.

2. Tighten fittings. If leaks persist, replace
fittings and lines if necessary.

3. Filler Tube (where tube enters
case) Leaks/Damaged.

3. Replace O-ring seal. Inspect tube for
cracks in tube.

4. Pressure Port Plug Loose
Loose/Damaged.

4. Tighten to correct torque. Replace plug
or reseal if leak persists.

5. Pan Gasket Leaks.

5. Tighten pan screws to 150 inch pounds.
If leaks persist, replace gasket. Do no over
tighten screws.

6. Valve Body Manual Lever Shaft
Seal Leaks/Worn.

6. Replace shaft seal.

7. Rear Bearing Access Plate Leaks.

7. Replace gasket. Tighten screws.

8. Gasket Damaged or Bolts are
Loose.

8. Replace bolts or gasket or tighten both.

9. Adapter/Extension Gasket
Damaged Leaks/Damaged.

9. Replace gasket.

10. Neutral Switch Leaks/Damaged.

10. Replace switch and gasket.

11. Converter Housing Area Leaks.

11. Check for leaks at seal caused by worn
seal or burr on converter hub (cutting seal),
worn bushing, missing oil return, oil in front
pump housing or hole plugged. Check for
leaks past O-ring seal on pump or past
pump-to-case bolts; pump housing porous,
oil coming out vent due to overfill or leak
past front band shaft access plug.

12. Pump Seal Leaks/Worn/
Damaged.

12. Replace seal.

13. Torque Converter Weld
Leak/Cracked Hub.

13. Replace converter.

14. Case Porosity Leaks.

14. Replace case.
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SERVICE PROCEDURES
FLUID LEVEL CHECK

Transmission fluid level should be checked monthly
under normal operation. If the vehicle is used for
trailer towing or similar heavy load hauling, check
fluid level and condition weekly. Fluid level is
checked with the engine running at curb idle speed,
the transmission in NEUTRAL and the transmission
fluid at normal operating temperature.

FLUID LEVEL CHECK PROCEDURE
(1) Transmission fluid must be at normal operat-
ing temperature for accurate fluid level check. Drive
vehicle if necessary to bring fluid temperature up to
normal hot operating temperature of 82°C (180°F).
(2) Position vehicle on level surface.
(3) Start and run engine at curb idle speed.
(4) Apply parking brakes.
(5) Shift transmission momentarily into all gear
ranges. Then shift transmission back to Neutral.
(6) Clean top of filler tube and dipstick to keep
dirt from entering tube.
(7) Remove dipstick (Fig. 13) and check fluid level
as follows:
(a) Correct acceptable level is in crosshatch area.
(b) Correct maximum level is to MAX arrow
mark.
(¢) Incorrect level is at or below MIN line.
(d) If fluid is low, add only enough Mopar® ATF
Plus 3 to restore correct level. Do not overfill.

CAUTION: Do not overfill the transmission. Overfill-
ing may cause leakage out the pump vent which
can be mistaken for a pump seal leak. Overfilling
will also cause fluid aeration and foaming as the
excess fluid is picked up and churned by the gear
train. This will significantly reduce fluid life.

DIPSTICK

R
b KX
M RIS

MAXIMUM
ACCEPTABLE CORRECT
FLUID FLUID
LEVEL LEVEL 804d8eae

Fig. 13 Dipstick Fluid Level Marks—Typical
FLUID AND FILTER REPLACEMENT

Refer to the Maintenance Schedules in Group O,
Lubrication and Maintenance, for proper service
intervals. The service fluid fill after a filter change is
approximately 3.8 liters (4.0 quarts).

REMOVAL

(1) Hoist and support vehicle on safety stands.

(2) Place a large diameter shallow drain pan
beneath the transmission pan.

(3) Remove bolts holding front and sides of pan to
transmission (Fig. 14).

(4) Loosen bolts holding rear of pan to transmis-
sion.

(5) Slowly separate front of pan away from trans-
mission allowing the fluid to drain into drain pan.

(6) Hold up pan and remove remaining bolts hold-
ing pan to transmission.

(7) While holding pan level, lower pan away from
transmission.

(8) Pour remaining fluid in pan into drain pan.

(9) Remove screws holding filter to valve body
(Fig. 15).

(10) Separate filter from valve body and pour fluid
in filter into drain pan.

(11) Dispose used trans fluid and filter properly.

80b170e7

TRANSMISSION
FILTER

80b170e8

Fig. 15 Transmission Filter
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INSPECTION

Inspect bottom of pan and magnet for excessive
amounts of metal or fiber contamination. A light
coating of clutch or band material on the bottom of
the pan does not indicate a problem unless accompa-
nied by slipping condition or shift lag. If fluid and
pan are contaminated with excessive amounts or
debris, refer to the diagnosis section of this group.

Check the adjustment of the front and rear bands,
adjust if necessary. Refer to Adjustment section of
this group for proper procedure.

CLEANING

(1) Using a suitable solvent, clean pan and mag-
net.

(2) Using a suitable gasket scraper, clean gasket
material from gasket surface of transmission case
and the gasket flange around the pan.

INSTALLATION

(1) Place replacement filter in position on valve
body.

(2) Install screws to hold filter to valve body (Fig.
15). Tighten screws to 4 N-m (35 in. Ibs.) torque.

(3) Place new gasket in position on pan. and
install pan on transmission.

(4) Place pan in position on transmission.

(5) Install screws to hold pan to transmission (Fig.
14). Tighten bolts to 17 N-m (150 in. Ibs.) torque.

(6) Lower vehicle and fill transmission with
Mopar® ATF Plus 3, type 7176 fluid.

TRANSMISSION FILL PROCEDURE

To avoid overfilling transmission after a fluid
change or overhaul, perform the following procedure:

(1) Remove dipstick and insert clean funnel in
transmission fill tube.

(2) Add following initial quantity of Mopar® ATF
Plus 3 to transmission:

(@) If only fluid and filter were changed, add 3
pints (1-1/2 quarts) of ATF Plus 3 to transmis-
sion.

(b) If transmission was completely overhauled,
torque converter was replaced or drained, and
cooler was flushed, add 12 pints (6 quarts) of ATF
Plus 3 to transmission.

(3) Apply parking brakes.

(4) Start and run engine at normal curb idle
speed.

(5) Apply service brakes, shift transmission
through all gear ranges then back to NEUTRAL, set
parking brake, and leave engine running at curb idle
speed.

(6) Remove funnel, insert dipstick and check fluid
level. If level is low, add fluid to bring level to
MIN mark on dipstick. Check to see if the oil level
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is equal on both sides of the dipstick. If one side is
noticably higher than the other, the dipstick has
picked up some oil from the dipstick tube. Allow the
oil to drain down the dipstick tube and re-check.

(7) Drive vehicle until transmission fluid is at nor-
mal operating temperature.

(8) With the engine running at curb idle speed, the
gear selector in NEUTRAL, and the parking brake
applied, check the transmission fluid level.

CAUTION: Do not overfill transmission, fluid foam-
ing and shifting problems can result.

(9) Add fluid to bring level up to MAX arrow
mark.

When fluid level is correct, shut engine off, release
park brake, remove funnel, and install dipstick in fill
tube.

CONVERTER DRAINBACK CHECK VALVE
SERVICE

The converter drainback check valve is located in
the cooler outlet (pressure) line near the radiator
tank. The valve prevents fluid drainback when the
vehicle is parked for lengthy periods. The valve check
ball is spring loaded and has an opening pressure of
approximately 2 psi.

The valve is serviced as an assembly; it is not
repairable. Do not clean the valve if restricted, or
contaminated by sludge, or debris. If the valve fails,
or if a transmission malfunction occurs that gener-
ates significant amounts of sludge and/or clutch par-
ticles and metal shavings, the valve must be
replaced.

The valve must be removed whenever the cooler
and lines are reverse flushed. The valve can be flow
tested when necessary. The procedure is exactly the
same as for flow testing a cooler.

If the valve is restricted, installed backwards, or in
the wrong line, it will cause an overheating condition
and possible transmission failure.

CAUTION: The drainback valve is a one-way flow
device. It must be properly oriented in terms of flow
direction for the cooler to function properly. The
valve must be installed in the pressure line. Other-
wise flow will be blocked and would cause an over-
heating condition and eventual transmission failure.

OIL PUMP VOLUME CHECK

After the new or repaired transmission has been
installed, fill to the proper level with Mopar® ATF
PLUS 3 (Type 7176) automatic transmission fluid.
The volume should be checked using the following
procedure:
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(1) Disconnect the From cooler line at the trans-
mission and place a collecting container under the
disconnected line.

CAUTION: With the fluid set at the proper level,
fluid collection should not exceed (1) quart or inter-
nal damage to the transmission may occur.

(2) Run the engine at curb idle speed , with the
shift selector in neutral.

(3) If fluid flow is intermittent or it takes more
than 20 seconds to collect one quart of ATF PLUS 3,
disconnect the To Cooler line at the transaxle.

(4) Refill the transaxle to proper level and recheck
pump volume.

(5) If flow is found to be within acceptable limits,
replace the cooler. Then fill transmission to the
proper level, using Mopar® ATF PLUS 3 (Type 7176)
automatic transmission fluid.

(6) If fluid flow is still found to be inadequate,
check the line pressure using the Transaxle Hydrau-
lic Pressure Test procedure.

FLUSHING COOLERS AND TUBES

When a transmission failure has contaminated the
fluid, the oil cooler(s) must be flushed. The torque
converter must also be replaced. This will insure that
metal particles or sludged oil are not later trans-
ferred back into the reconditioned (or replaced) trans-
mission.

The only recommended procedure for flushing cool-
ers and lines is to use Tool 6906 Cooler Flusher.

WARNING: WEAR PROTECTIVE EYEWEAR THAT
MEETS THE REQUIREMENTS OF OSHA AND ANSI
Z87.1-1968. WEAR STANDARD INDUSTRIAL RUB-
BER GLOVES.

KEEP LIGHTED CIGARETTES, SPARKS, FLAMES,
AND OTHER IGNITION SOURCES AWAY FROM THE
AREA TO PREVENT THE IGNITION OF COMBUSTI-
BLE LIQUIDS AND GASES. KEEP A CLASS (B) FIRE
EXTINGUISHER IN THE AREA WHERE THE
FLUSHER WILL BE USED.

KEEP THE AREA WELL VENTILATED.

DO NOT LET FLUSHING SOLVENT COME IN CON-
TACT WITH YOUR EYES OR SKIN: IF EYE CONTAM-
INATION OCCURS, FLUSH EYES WITH WATER FOR
15 TO 20 SECONDS. REMOVE CONTAMINATED
CLOTHING AND WASH AFFECTED SKIN WITH
SOAP AND WATER. SEEK MEDICAL ATTENTION.

COOLER FLUSH USING TOOL 6906

(1) Remove cover plate filler plug on Tool 6906.
Fill reservoir 1/2 to 3/4 full of fresh flushing solution.
Flushing solvents are petroleum based solutions gen-
erally used to clean automatic transmission compo-
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nents. DO NOT use solvents containing acids, water,
gasoline, or any other corrosive liquids.

(2) Reinstall filler plug on Tool 6906.

(3) Verify pump power switch is turned OFF. Con-
nect red alligator clip to positive (+) battery post.
Connect black (-) alligator clip to a good ground.

(4) Disconnect the cooler lines at the transmission.

NOTE: When flushing transmission cooler and
lines, ALWAYS reverse flush.

NOTE: The converter drainback valve must be
removed and an appropriate replacement hose
installed to bridge the space between the transmis-
sion cooler line and the cooler fitting. Failure to
remove the drainback valve will preventreverse
flushing the system.

(5) Connect the BLUE pressure line to the OUT-
LET (From) cooler line.

(6) Connect the CLEAR return line to the INLET
(To) cooler line.

(7) Turn pump ON for two to three minutes to
flush cooler(s) and lines. Monitor pressure readings
and clear return lines. Pressure readings should sta-
bilize below 20 psi. for vehicles equipped with a sin-
gle cooler and 30 psi. for vehicles equipped with dual
coolers. If flow is intermittent or exceeds these pres-
sures, replace cooler.

(8) Turn pump OFF.

(9) Disconnect CLEAR suction line from reservoir
at cover plate. Disconnect CLEAR return line at
cover plate, and place it in a drain pan.

(10) Turn pump ON for 30 seconds to purge flush-
ing solution from cooler and lines. Turn pump OFF.

(11) Place CLEAR suction line into a one quart
container of Mopar® ATF Plus 3, type 7176 automatic
transmission fluid.

(12) Turn pump ON until all transmission fluid is
removed from the one quart container and lines. This
purges any residual cleaning solvent from the trans-
mission cooler and lines. Turn pump OFF.

(13) Disconnect alligator clips from battery. Recon-
nect flusher lines to cover plate, and remove flushing
adapters from cooler lines.

ALUMINUM THREAD REPAIR

Damaged or worn threads in the aluminum trans-
mission case and valve body can be repaired by the
use of Heli-Coils, or equivalent. This repair consists
of drilling out the worn-out damaged threads. Then
tap the hole with a special Heli-Coil tap, or equiva-
lent, and installing a Heli-Coil insert, or equivalent,
into the hole. This brings the hole back to its original
thread size.
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Heli-Coil, or equivalent, tools and inserts are
readily available from most automotive parts suppli-
ers.

REMOVAL AND INSTALLATION
TRANSMISSION

CAUTION: The transmission and torque converter
must be removed as an assembly to avoid compo-
nent damage. The converter drive plate, pump
bushing, or oil seal can be damaged if the con-
verter is left attached to the driveplate during
removal.

REMOVAL

(1) Disconnect battery negative cable.

(2) Disconnect and lower or remove necessary
exhaust components.

(3) Remove engine-to-transmission bending braces.

(4) Disconnect fluid cooler lines at transmission.

(5) Remove starter motor.

(6) Disconnect and remove crankshaft position sen-
sor. Retain sensor attaching bolts.

CAUTION: The crankshaft position sensor can be
damaged during transmission removal (or installa-
tion) if the sensor is still bolted to the engine block.

To avoid damage, remove the sensor before remov-

ing the transmission.

CRANKSHAFT
POSITION

é@é

EXHAUST
DOWN
PIPE

%/’/

TRANSMISSION
HOUSING
/

Fig. 16 Crankshaft Position Sensor—2.5L Engine

(7) Remove torque converter access cover.

(8) If transmission is being removed for overhaul,
remove transmission oil pan, drain fluid and reinstall
pan.

(9) Remove skid plate for access, if necessary.

(10) Remove fill tube bracket bolts and pull tube
out of transmission. Retain fill tube seal. On 4 x 4

TRANSMISSION
BELLHOUSING

CRANKSHAFT
POSITION
SENSOR

MOUNTING
BOLT

J958D-2

Fig. 17 Crankshaft Position Sensor—4.0L Engine

models, it will also be necessary to remove bolt
attaching transfer case vent tube to converter hous-
ing.

(11) Mark torque converter and drive plate for
assembly alignment. Note that bolt holes in crank-
shaft flange, drive plate and torque converter all
have one offset hole.

(12) Rotate crankshaft in clockwise direction until
converter bolts are accessible. Then remove bolts one
at a time. Rotate crankshaft with socket wrench on
dampener bolt.

(13) Mark propeller shaft and axle yokes for
assembly alignment. Then disconnect and remove
propeller shaft. On 4 x 4 models, remove both propel-
ler shafts.

(14) Disconnect wires from park/neutral position
switch and vehicle speed sensor.

(15) Disconnect gearshift cable from transmission
manual valve lever.

(16) Disconnect throttle valve cable from transmis-
sion bracket and throttle valve lever.

(17) On 4 x 4 models, disconnect shift rod from
transfer case shift lever or remove shift lever from
transfer case.

(18) Support rear of engine with safety stand or
jack.

(19) Raise transmission slightly with service jack
to relieve load on crossmember and supports.

(20) Remove bolts securing rear support and cush-
ion to transmission and crossmember. Raise trans-
mission slightly, slide exhaust hanger arm from
bracket and remove rear support.
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REMOVAL AND INSTALLATION (Continued)

(21) Remove bolts attaching crossmember to frame
and remove crossmember.

(22) Disconnect transfer case vent hose. Then dis-
connect vacuum switch harness.

(23) On 4 x 4 models, remove transfer case.

(24) Remove all converter housing bolts.

(25) Carefully work transmission and torque con-
verter assembly rearward off engine block dowels.

(26) Hold torque converter in place during trans-
mission removal.

(27) Lower transmission and remove assembly
from under the vehicle.

(28) To remove torque converter, carefully slide
torque converter out of the transmission.

INSTALLATION

(1) Check torque converter hub and hub drive
notches for sharp edges burrs, scratches, or nicks.
Polish the hub and notches with 320/400 grit paper
and crocus cloth if necessary. The hub must be
smooth to avoid damaging pump seal at installation.

(2) Lubricate converter drive hub and oil pump
seal lip with transmission fluid.

(3) Lubricate converter pilot hub with transmis-
sion fluid.

(4) Align converter and oil pump.

(5) Carefully insert converter in oil pump. Then
rotate converter back and forth until fully seated in
pump gears.

(6) Check converter seating with steel scale and
straightedge (Fig. 18). Surface of converter lugs
should be 1/2 in. to rear of straightedge when con-
verter is fully seated.

(7) Temporarily secure converter with C-clamp.

STRAIGHTEDGE

Fig. 18 Typical Method Of Checking Converter
Seating

(8) Position transmission on jack and secure it
with safety chains.

(9) Check condition of converter driveplate.
Replace the plate if cracked, distorted or damaged.
Also be sure transmission dowel pins are seated
in engine block and protrude far enough to
hold transmission in alignment.

(10) Raise transmission and align converter with
drive plate and converter housing with engine block.

(11) Move transmission forward. Then raise, lower
or tilt transmission to align converter housing with
engine block dowels.

(12) Rotate converter so alignment marks scribed
on converter are aligned with mark on driveplate.

(13) Carefully work transmission forward and over
engine block dowels until converter hub is seated in
crankshaft.

(14) Install and tighten bolts that attach transmis-
sion converter housing to engine block (Fig. 19).

CAUTION: Be sure the converter housing is fully
seated on the engine block dowels before tighten-
ing any bolts.

(15) Install torque converter
Tighten bolts to following torque.

e 54 N'm (40 ft. Ibs.) with 9.5 in. 3-lug converter

e 74 N-m (55 ft. Ibs.) with 9.5 in. 4-lug converter

e 74 N-m (55 ft. Ibs.) with 10.0 in. 4-lug converter

e 31 N-m (270 in. Ibs.) with 10.75 in. 4-lug con-
verter

(16) Install crankshaft position sensor.

(17) Install transmission fill tube and seal. Install
new fill tube seal in transmission before installation.

(18) Connect transmission cooler lines to transmis-
sion.

(19) Install transfer case onto transmission.

(20) Install rear crossmember and attach trans-
mission rear support to crossmember.

(21) Remove engine support fixture.

(22) Remove transmission jack.

(23) Connect vehicle speed sensor wires.

(24) Connect wires to park/neutral position switch.

(25) Install crankshaft position sensor.

(26) Install converter housing access cover.

(27) Install exhaust pipes and support brackets, if
removed.

(28) Install starter motor and cooler line bracket.

(29) Install new plastic retainer grommet on any
shift linkage rod or lever that was disconnected.
Grommets should not be reused. Use pry tool to
remove rod from grommet and cut away old grom-
met. Use pliers to snap new grommet into lever and
to snap rod into grommet at assembly.

(30) Connect gearshift and linkage and throttle
cable.

(31) Connect transfer case shift linkage.

attaching bolts.
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Fig. 19 Transmission Attachment

(32) Adjust gearshift linkage and throttle valve
cable if necessary.

(33) Align and connect propeller shaft(s).

(34) Install skid plate, rear cushion and bracket, if
removed.

(35) Fill transfer case to bottom edge of fill plug
hole.

(36) Lower vehicle and fill transmission to correct
level with Mopar® ATF Plus 3, type 7176 fluid.

TORQUE CONVERTER

REMOVAL

(1) Remove transmission and torque converter
from vehicle.

(2) Place a suitable drain pan under the converter
housing end of the transmission.

CAUTION: Verify that transmission is secure on the
lifting device or work surface, the center of gravity
of the transmission will shift when the torque con-
verter is removed creating an unstable condition.

The torque converter is a heavy unit. Use caution
when separating the torque converter from the
transmission.

(3) Pull the torque converter forward until the cen-
ter hub clears the oil pump seal.

(4) Separate the torque converter from the trans-
mission.

INSTALLATION

Check converter hub and drive notches for sharp
edges, burrs, scratches, or nicks. Polish the hub and
notches with 320/400 grit paper or crocus cloth if nec-
essary. The hub must be smooth to avoid damaging
the pump seal at installation.

(1) Lubricate converter hub and oil pump seal lip
with transmission fluid.

(2) Place torque converter in position on transmis-
sion.

CAUTION: Do not damage oil pump seal or bushing
while inserting torque converter into the front of the
transmission.

(3) Align torque converter to oil pump seal open-
ing.

(4) Insert torque converter hub into oil pump.

(5) While pushing torque converter inward, rotate
converter until converter is fully seated in the oil
pump gears.
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REMOVAL AND INSTALLATION (Continued)

(6) Check converter seating with a scale and
straightedge (Fig. 20). Surface of converter lugs
should be 1/2 in. to rear of straightedge when con-
verter is fully seated.

(7) If necessary, temporarily secure converter with
C-clamp attached to the converter housing.

(8) Install the transmission in the vehicle.

(9) Fill the transmission with the recommended
fluid.

STRAIGHTEDGE

Fig. 20 Checking Torque Converter Seating
YOKE SEAL REPLACEMENT

REMOVAL

(1) Raise vehicle.

(2) Mark propeller shaft and axle yoke for align-
ment reference.

(3) Disconnect and remove propeller shaft.

(4) Remove old seal with Seal Remover C-3985-B
(Fig. 21) from extension housing.

INSTALLATION

(1) Place seal in position on extension housing.

(2) Drive seal into extension housing with Seal
Installer C-3995-A or C-3972 (Fig. 22).

(3) Carefully guide propeller shaft slip yoke into
housing and onto output shaft splines. Align marks
made at removal and connect propeller shaft to rear
axle pinion yoke.

EXTENSION HOUSING BUSHING

REMOVAL

(1) Remove housing yoke seal.

(2) Insert Remover 6957 into extension housing.
Tighten tool to bushing and remove bushing (Fig.
23).

SPECIAL
TOOL
C-3985-B

SEAL 19521.57

Fig. 21 Removing Extension Housing Yoke Seal

SPECIAL
SPECIAL TOOL TOOL
Cc-4171 C-3995-A

80a983a7

Fig. 22 Installing Extension Housing Yoke Seal

REMOVER
6957

EXTENSION
HOUSING
BUSHING

80a11095

Fig. 23 Bushing Removal—Typical
INSTALLATION

(1) Align bushing oil hole with oil slot in extension
housing.

(2) Tap bushing into place with Installer 6951 and
Handle C-4171.

(3) Install new oil seal
Installer C-3995-A (Fig. 24).

in housing using Seal
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SPECIAL
SPECIAL TOOL TOOL
Cc-4171 C-3995-A

80a983a7

Fig. 24 Extension Housing Seal Installation

EXTENSION HOUSING

REMOVAL

(1) Hoist and support vehicle on safety stands.

(2) Support transmission with a suitable lifting
device.

(3) Remove transmission skid plate. Refer to
Group 13, Frame and Bumpers, for proper procedure.

(4) Remove propeller shafts. Refer to Group 3, Dif-
ferential and Driveline, for proper procedure.

(5) Remove transfer case.

(6) Remove bolts holding extension housing to
transmission case (Fig. 25).

(7) Separate extension housing from transmission.

(8) Slide extension housing rearward and off out-
put shaft (Fig. 25).

TRANSMISSION

EXTENSION
HOUSING

GASKET

80a47368

Fig. 25 Extension Housing

INSTALLATION

Clear gasket material from sealing surfaces on
extension housing and rear of transmission. Replace
output shaft bearing, if necessary.

(1) Install new rear seal in extension housing. Use
Tool Handle C-4171 and Seal Installer C-3860-A to
install seal.

(2) Place extension housing gasket in position on
rear of transmission.

(3) Slide extension housing forward and over out-
put shaft (Fig. 25).

(4) Guide park shaft into park sprag and push
extension housing forward until rod passes through
opening behind sprag. It may be necessary to use a
wire to hold sprag to the side for rod to pass through.

(5) Install bolts to hold extension housing to rear
of transmission.

(6) Install transfer case.

(7) Install propeller shafts.

(8) Install rear transmission mount and skid plate.

(9) Lower vehicle and verify transmission fluid
level. Add fluid as necessary.

SPEEDOMETER ADAPTER

Rear axle gear ratio and tire size determine speed-
ometer pinion requirements.

REMOVAL

(1) Raise vehicle.

(2) Disconnect wires from vehicle speed sensor.

(3) Remove adapter clamp and screw (Fig. 26).

(4) Remove speed sensor and speedometer adapter
as assembly.

(5) Remove speed sensor retaining screw and
remove sensor from adapter.

(6) Remove speedometer pinion from adapter.

(7) Inspect sensor and adapter O-rings (Fig. 26).
Remove and discard O-rings if worn or damaged.

(8) Inspect terminal pins in speed sensor. Clean
pins with Mopar® electrical spray cleaner if dirty or
oxidized. Replace sensor if faulty, or pins are loose,
severely corroded, or damaged.

INSTALLATION

(1) Thoroughly clean adapter flange and adapter
mounting surface in housing. Surfaces must be clean
for proper adapter alignment and speedometer oper-
ation.

(2) Install new O-rings on speed sensor and speed-
ometer adapter if necessary (Fig. 26).

(3) Lubricate sensor and adapter O-rings with
transmission fluid.

(4) Install vehicle speed sensor in speedometer
adapter. Tighten sensor attaching screw to 2-3 N-m
(15-27 in. Ibs.) torque.

(5) Install speedometer pinion in adapter.

(6) Count number of teeth on speedometer pinion.
Do this before installing assembly in housing. Then
lubricate pinion teeth with transmission fluid.
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SPEEDOMETER ADAPTER
ITEM TORQUE ADAPTER ORING
A | 23Nem (15-27 in. lbs.)
B | 10-12 Nem (90-110 in. Ibs.) SENSOR

SPEEDOMETER
PINION
ADAPTER R
CLAMP &
VEHICLE 4
SPEED @"/

Fig. 26 Speedometer Pinion Adapter Components

(7) Note index numbers on adapter body (Fig. 27).
These numbers will correspond to number of teeth on
pinion.

(8) Install speedometer assembly in housing.

(9) Rotate adapter until required range numbers
are at 6 o'clock position. Be sure range index num-
bers correspond to number of teeth on pinion gear.

(10) Install speedometer adapter clamp and retain-
ing screw. Tighten clamp screw to 10-12 N-m (90-110
in. Ibs.) torque.

(11) Connect wires to vehicle speed sensor.

(12) Lower vehicle and top off transmission fluid
level, if necessary.

SPEEDOMETER INDEX
ADAPTER NUMBER
LOCATION

J9321-386

Fig. 27 Index Numbers On Speedometer Pinion
Adapter

PARK/NEUTRAL POSITION SWITCH

REMOVAL

(1) Raise vehicle and position drain pan under
switch.

(2) Disconnect switch wires.

(3) Remove switch from case.

INSTALLATION

(1) Move shift lever to Park and Neutral positions.
Verify that switch operating lever fingers are cen-
tered in switch opening in case (Fig. 28).

NEUTRAL MANUAL LEVER AND,
(CONTAVCT// SWITCH PLUNGER IN
T LRE\(ERSE/POSITION
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= PARN@
SWITCH CONTACT —

80b170f4

Fig. 28 Park/Neutral Position Switch

(2) Install new seal on switch and install switch in
case. Tighten switch to 34 N-m (25 ft. Ibs.) torque.
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(3) Test continuity of new switch with 12V test
lamp.

(4) Connect switch wires and lower vehicle.

(5) Top off transmission fluid level.

GEARSHIFT CABLE

REMOVAL

(1) Shift transmission into Park.

(2) Remove shift lever bezel and necessary console
parts for access to shift lever assembly.

(3) Disconnect cable at shift lever and feed cable
through dash panel opening to underside of vehicle.

(4) Raise vehicle.

(5) Disengage cable eyelet at transmission shift
lever and pull cable adjuster out of mounting
bracket. Then remove old cable from vehicle.

INSTALLATION

(1) Route cable through hole in dash panel. Fully
seat cable grommet into dash panel.

(2) Place the auto transmission manual shift con-
trol lever in “Park” detent (rearmost) position and
rotate prop shaft to ensure transmission is in park.

(3) Connect shift cable to shifter mechanism by
snapping cable retaining ears into shifter bracket
and press cable end fitting onto lever ball stud.

(4) Place the floor shifter lever in park position.
Ensure that the pawl is seated within the confines of
the adjustment gauge clip.

(5) Snap the cable into the transmission bracket so
the retaining ears are engaged and connect cable end
fitting onto the manual control lever ball stud.

(6) Lock shift cable into position by pushing
upward on the adjusting lock button.

(7) Remove and discard the shift cable adjustment
gauge clip from the park gate of the shifter.

BRAKE TRANSMISSION SHIFT INTERLOCK

REMOVAL

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

(2) Remove lower steering column shroud. Refer to
Group 19, Steering, for proper procedure.

(3) Remove tie strap near the solenoid retaining
the brake transmission interlock cable to the steering
column.

(4) Disengage wire connector from solenoid.

(5) With the ignition removed or in the unlocked
position, disengage lock tab holding cable end to
steering column (Fig. 29).

(6) Pull cable end from steering column.

(7) Remove the floor console and related trim.
Refer to Group 23, Body, for proper procedure.

(8) Disconnect the cable eyelet from the bellcrank
(Fig. 30).

7\

IGNITION
LOCK

/

80247369

Fig. 29 Brake/Park Interlock Cable

(9) Disconnect and remove the cable from the shift
bracket.

INSTALLATION

(1) Route replacement cable behind instrument
panel and under floor console area to shift mecha-
nism (Fig. 30).

(2) Insert cable end into opening in steering col-
umn hub under ignition lock. Push cable inward
until lock tab engages.

(8) Connect the cable end eyelet onto shifter
bellcrank pin.

(4) Place gear selector in PARK.

(5) Push the spring-loaded cable adjuster forward
and snap cable into bracket.

(6) Adjust the brake transmission shifter interlock
cable. Refer to the Adjustment portion of this section
for proper procedures.

(7) Verify that the cable adjuster lock clamp is
pushed downward to the locked position.

(8) Test the park-lock cable operation.

(9) Install the floor console and related trim.

(10) Install tie strap to hold cable to base of steer-
ing column.

(11) Install lower steering column shroud and igni-
tion lock.

(12) Install lower steering column cover.

VALVE BODY

REMOVAL

(1) Raise vehicle.

(2) Remove oil pan and drain fluid.

(3) Loosen clamp bolts and remove throttle and
manual valve levers from manual lever shaft.

(4) Remove park/neutral position switch.

(5) Remove filter from valve body.
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Fig. 30 Cable and Shifter

(6) Depress retaining clip and pull solenoid wire
from case connector (Fig. 31).

PUSH
CLIP

SOLENOID o

(

CONNECTOR

80a3b18d

Fig. 31 Solenoid Wire Connector

(7) Remove valve body attaching screws.

(8) Lower valve body enough to remove accumula-
tor piston and piston spring (Fig. 32).

(9) Pull valve body forward to disengage park rod.

(10) Push manual lever shaft and solenoid case
connector out of transmission case.

(11) Lower valve body, rotate it away from case,
pull park lock rod out of sprag, and remove valve
body (Fig. 33).

ACCUMULATOR

PISTON OUTER

SPRING

Q)

INNER PISTON
SPRING (32RH) SEAL
RINGS

S

80a3b190

Fig. 32 Accumulator Piston And Springs

INSTALLATION

(1) Verify that park/neutral position switch is NOT
installed. Valve body cannot be installed with switch
in place. Remove switch if necessary.

(2) Install new seals on accumulator piston if nec-
essary, and install piston in case. Use small amount
of petroleum jelly to hold piston in place.

(3) Place valve body manual lever in low (1 posi-
tion) to ease inserting park rod into sprag.
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VALVE CONVERTER

MANUAL
LEVER

CONVERTER
CLUTCH

SOLENOID

CONNECTOR

80a3b19f

Fig. 33 Valve Body

(4) Use screwdriver to push park sprag into
engagement with park gear. This makes clearance for
knob on lock rod to move past sprag when valve body
is installed. Rotate output shaft to verify sprag
engagement.

(5) Position accumulator spring between accumula-
tor piston and valve body.

(6) Position valve body on transmission and work
knob on park lock rod past sprag. Be sure accumula-
tor piston and spring remain in position.

(7) Hold valve body in position and install valve
body screws finger tight.

(8) Install park/neutral position switch.

(9) Tighten valve body screws alternately and
evenly to 11 N-m (100 in. Ibs.) torque.

(10) Install new fluid filter on valve body. Install
and tighten filter screws to 4 N-m (35 in. Ibs.) torque.

(11) Connect solenoid wire to case connector.

(12) Install manual and throttle levers on throttle
lever shaft. Tighten lever clamp screws and check for
free operation. Shaft and levers must operate freely
without any bind.

(13) Install oil pan and new gasket. Tighten pan
bolts to 17 N-m (150 in. Ibs.) torque. Install gasket
dry; do not use sealer.

(14) Connect park/neutral position switch and con-
verter clutch solenoid wires.

(15) Install speedometer pinion gear, adapter and
speed sensor.

(16) Lower vehicle.

(17) Fill transmission with Mopar® ATF Plus 3,
Type 7176 fluid.

(18) Adjust gearshift and throttle cable if neces-
sary.

OUTPUT SHAFT REAR BEARING

REMOVAL
(1) Remove extension housing.

(2) Remove snap ring that retains rear bearing on
output shaft (Fig. 34).
(3) Remove bearing from output shaft.

INSTALLATION

(1) Install bearing on output shaft. Be sure retain-
ing ring groove in outer circumference of bearing is
toward the governor.

(2) Install rear bearing retaining snap ring (Fig.
34).

(3) Install extension housing.

BEARING SNAP RING
GROQVE

PARK LOCK

RH268 RING CONTROL ROD

Fig. 34 Output Shaft Rear Bearing—Typical
GOVERNOR AND PARK GEAR

REMOVAL

(1) Hoist and support vehicle on safety stands.

(2) Mark propeller shaft and axle yoke for assem-
bly reference. Then disconnect and remove shaft.

(3) Disconnect parking brake cable at equalizer
and disconnect exhaust components as necessary.

(4) Support transmission on a suitable lifting
device.

(5) Remove skid plate and
mount.

(6) Remove extension housing.

(7) Loosen but do not remove bolts that hold gov-
ernor body to park gear.

(8) Rotate transmission output shaft until gover-
nor weight assembly is accessible.

(9) Remove E-clip at end of governor valve shaft
(Fig. 35).

(10) Remove governor valve and shaft from gover-
nor body (Fig. 35).

(11) Remove snap rings and spacer that retain
governor body and park gear assembly on output
shaft (Fig. 36).

(12) Remove bolts holding governor body to park
gear (Fig. 37).

(13) Separate governor from park gear.

(14) Pull park gear from rear support.

rear transmission

INSTALLATION
(1) Install park gear into rear support so crown on
curved boss is in line with hole through output shaft.
(2) Install governor filter in park gear.
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E-CLIP
GOVERNOR
VALVE 80247384
Fig. 35 Governor Valve
AN \N V4 ’ GOVERNOR

THIN
SNAP
RING  THRUST

19421171

Fig. 36 Snap Rings And Spacer

GOVERNOR
VALVE

BORE \\

GOVERNOR/PARK GEAR ASSEMBLY

Fig. 37 Governor Body

(3) Slip governor body over output shaft and align
port to filter.

(4) Install bolts to hold governor body to park gear.
Tighten bolts to 11 N-m (95 in. Ibs.) torque (Fig. 37).

(5) Install governor body-park gear snap rings and
washer on output shaft as follows:

(@) Install thin snap ring first. Then install
thrust washer second, and thick snap ring last
(Fig. 36).

(b) Verify correct position of snap rings. Be sure
flat side of each snap ring is toward governor
body.

(6) Insert governor valve and shaft through gover-
nor and install E-clip (Fig. 35).

(7) Install extension housing and gasket on trans-
mission. Tighten housing bolts to 32 N-m (24 ft. Ibs.).

(8) Install rear transmission mount and skid plate.

(9) Install speed sensor and speedometer compo-
nents and connect speed sensor wires.

(10) Connect exhaust components and brake cable,
if removed.

(11) Install propeller shaft.

(12) Remove supports and lower vehicle.

(13) Check transmission fluid level. Add fluid if
necessary.

PARK LOCK

REMOVAL

(1) Raise vehicle and remove propeller shaft.

(2) Remove extension housing.

(3) Slide sprag shaft out of extension housing and
remove sprag and spring (Fig. 38).

(4) Remove snap ring and slide reaction plug and
pin assembly out of housing.

(5) If park rod requires service, it will be necessary
to remove valve body.

INSTALLATION

(1) Inspect sprag shaft for scores and free move-
ment in housing and sprag. Inspect sprag and control
rod springs for distortion and loss of tension. replace
worn, damaged parts as necessary.

(2) Inspect square lug on sprag for broken edges.
Check lugs on park gear for damage. Inspect knob on
end of control rod for wear grooves, or being seized
on rod. Replace rod if bent, if knob is worn/grooved,
or it has seized on rod. Replace park gear if lugs are
damaged. Replace the park lock rod if it is suspected
that the rod is not the correct length.

(3) Install reaction plug and pin assembly in hous-
ing and secure with new snap ring (Fig. 38).

(4) Position sprag and spring in housing and insert
sprag shaft. Be sure square lug on sprag is toward
park gear. Also be sure spring is positioned so it
moves sprag away from gear.

(5) Install extension housing.

(6) Install propeller shaft and lower vehicle.

(7) Check transmission fluid level. Add fluid if nec-
essary.
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EXTENSION
HOUSING I<

SPRING
PLUG SNAP
AND RING
PIN CONTROL

ROD

80a3b197

Fig. 38 Park Lock
DISASSEMBLY AND ASSEMBLY

GOVERNOR AND PARK GEAR

DISASSEMBLY

(1) Remove governor body from transmission.

(2) Clean and inspect governor filter (Fig. 39).

(3) Remove snap ring and washer that secure gov-
ernor weight assembly in body (Fig. 40).

(4) Remove governor weight assembly from gover-
nor body bore.

(5) Slide intermediate and inner weight from outer
weight.

(6) Position intermediate weight on suitable size
socket (Fig. 41).

(7) Push inner weight downward with nut driver.
Then remove inner weight snap ring with Miller
Plier Tool 6823 (Fig. 41).

(8) Remove inner weight and spring from interme-
diate weight.

GOVERNOR
FILTER

19521-31

Fig. 39 Governor Filter

SNAP-RING PARK GEAR

INTERMEDIATE GOVERNOR

WEIGHT SHAFT

80a47366

Fig. 40 Snap Ring, Washer, and Outer Weight

SPECIAL
TOOL

6823
INNER DRIVER
WEIGHT
SNAP
RING
INTERMEDIATE
WEIGHT
SUITABLE
SIZE
SOCKET J9521-33
Fig. 41 Inner Weight Snap Ring
ASSEMBLY

CAUTION: Exercise care when installing the rings.
They are easily broken if overspread or twisted dur-
ing installation.

If it was necessary to remove the park gear,
inspect the seal rings and bore in rear support.
Install new seal rings on park gear hub only if orig-
inal rings are damaged, or worn. Install ring with
interlock ends first and ring with plain ends last.
Slip each ring on hub and seat them in grooves. Ver-
ify that rear ring ends are securely interlocked before
proceeding. If the bore in rear support is damaged,
replace the rear support.
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INTERMEDIATE
WEIGHT

SNAP-RING

@0

Fig. 42 Intermediate and Inner Governor Weights

INNER
WEIGHT

80a47367

(1) Lubricate governor components with Mopar®
ATF Plus 3, Type 7176 transmission fluid before
assembly.

(2) Clean and inspect governor weights and bores
for scoring or wear. Replace the governor body and
weights if damaged. Refer to Cleaning and Inspection
section of this group for proper procedure.

(3) Insert spring into intermediate weight.

(4) Insert inner weight into intermediate weight
and install snap-ring (Fig. 42). Verify snap-ring is
fully seated in groove in intermediate weight (Fig.
41).

(5) Assemble governor weights into governor body
(Fig. 40).

(6) Install washer and snap ring to hold weights in
governor body.

(7) Install governor body in transmission.

VALVE BODY

DISASSEMBLY

Position the valve body on a clean work surface to
avoid contamination.

CAUTION: Do not clamp any part of the valve body
assembly (Fig. 43) in a vise. This practice will dis-
tort the valve body and transfer plate resulting in
valve bind. Slide valves and plugs out carefully. Do
not use force at any time. The valves and valve
body will be damaged if force is used. Also tag or
mark the valve body springs for reference as they
are removed. Do not allow them to become inter-
mixed.

(1) Remove screws attaching adjusting screw
bracket to valve body and transfer plate. Hold
bracket firmly against spring force while removing
last screw.

21 - 105

(2) Remove adjusting screw bracket, line pressure
adjusting screw (Fig. 44).

(3) Remove switch valve and spring, pressure reg-
ulator valve and spring, kickdown valve and spring,
and throttle valve from valve body (Fig. 44).

(4) Secure detent ball and spring in housing with
Retainer Tool 6583 (Fig. 45).

(5) Remove manual shaft E-clip, washer, and seal
(Fig. 46).

(6) Pull manual shaft and park rod assembly
upward out of valve body and off throttle lever
(Fig. 46).

(7) Remove
(Fig. 47).

(8) Remove Retainer Tool 6583. Then remove and
retain detent ball and spring (Fig. 46).

(9) Remove throttle lever (Fig. 46).

manual valve from valve body

CONVERTER

MANUAL
LEVER

CONVERTER
CLUTCH

SOLENOID

CONNECTOR

80a3b19f

Fig. 43 Valve Body Assembly
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VALVE

VALVE
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THROTTLE
PRESSURE ADJUSTER

Fig. 44 Adjusting Screw Bracket, Springs, Valve
Removal

(10) Remove park rod E-clip and separate rod from
manual lever (Fig. 48).



21 - 106 TRANSMISSION AND TRANSFER CASE

XJ

DISASSEMBLY AND ASSEMBLY (Continued)

SPECIAL
TOOL 6583

J9321-121

DETENT BALL AND SPRING HOUSING

Fig. 45 Securing Detent Ball And Spring With
Retainer Tool

PARK

) \/ = S
‘ \ 8ROD

© —é WASHER

E-RING

MANUAL
VALVE MANUAL
SPRING LEVER

OA/DETENT BALL

80a3fleb

Fig. 46 Manual And Throttle Levers

MANUAL
VALVE

80248368

Fig. 47 Manual Valve

(11) Remove converter clutch solenoid from separa-
tor plate (Fig. 49). A T25 torx bit is required to
remove solenoid attaching screw.

(12) Remove screws attaching converter clutch
module to valve body and remove module and con-
necting tube (Fig. 50).

(13) Remove screws attaching end cover plate to
torque converter module (Fig. 51).

(14) Remove converter clutch valve, fail safe valve,
and springs (Fig. 51).

(15) Turn valve body over so transfer plate is fac-
ing upward (Fig. 52). With valve body in this posi-
tion, valve body check balls will remain in place and
not fall out when transfer plate is removed.

(16) Remove screws attaching transfer plate to
valve body (Fig. 52).

(17) Remove transfer plate and separator plate
from valve body (Fig. 52). Note position of filter and
clutch solenoid for reference. Remove valve body
check balls.

(18) Position transfer plate on bench so separator
plate, and filter are facing up. This will avoid having
rear clutch and rear servo check balls fall out when
plates are separated.

MANUAL
LEVER

2’3*5‘ 1912181
Fig. 48 Park Rod
VALVE
BODY &
©//

-
TORQUE
CONVERTER
CLUTCH
SOLENOID
S

Fig. 49 Converter Clutch Solenoid

(19) Remove screws attaching separator plate to
transfer plate (Fig. 53).

(20) Note position of filter, rear clutch servo and
rear servo check balls for assembly reference
(Fig. 53) and (Fig. 54).

D) 80a3flec
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MODULE — o5 €Y
AND CONNECTING TUBE 7=,

(22) Remove shuttle valve E-clip and remove sec-
ondary spring and spring guides from end of valve
(Fig. 56).

SEPARATOR

J9121-178

Fig. 50 Clutch Module And Connecting Tube

TORQUE CONVERTER
CONVERTER CLUTCH MODULE

COVER  CLUTCH VALVE

PLATE

FILTER

TRANSFER
PLATE

80a47395

Fig. 53 Transfer And Separator Plates

D¢ _— - REAR  TRANSFER
SERVO PLATE
CHECK
BALL
FAIL-SAFE
VALVE MODULE CONNECTING

TUBE

80a410c0

Fig. 51 Converter Clutch and Fail Safe Valves

REAR
CLUTCH
CHECK

BALL

80a47396

TRANSFER

Fig. 54 Rear Servo and Rear Clutch Check Balls

SHUTTLE %
VALVE
END PLATE }

80a47394

Fig. 52 Valve Body Transfer Plate Screws
(21) Remove shuttle valve end plate (Fig. 55).

80a47397

Fig. 55 Shuttle Valve End Plate
(23) Remove governor plug end plate (Fig. 57).



21 - 108 TRANSMISSION AND TRANSFER CASE

XJ

DISASSEMBLY AND ASSEMBLY (Continued)

SECONDARY
PRING AND
GUIDES

E-CLIP

J9121-179

Fig. 56 Shuttle Valve E-Clip And Secondary Spring

(24) Remove 1-2 and 2-3 shift valve governor plugs
from valve body (Fig. 57).

(25) Remove shuttle valve throttle plug, primary
spring and shuttle valve from valve body (Fig. 57).

(26) Remove screws attaching kickdown limit
valve body to valve body (Fig. 57).

(27) Remove 1-2 shift control valve and spring
from valve body (Fig. 57).

GOVERNOR PLUG 1-2
END PLATE GOVERNOR

SHUTTLE PLUG

SHUTTLE
VALVE
THROTTLE
PLUG

PRIMARY
SPRING

GOVERNOR
PLUG

GUIDES

2-3 SHIFT
VALVE

KICKDOWN LIMIT
VALVE BODY

(28) Remove 2-3 shift valve and spring from valve
body (Fig. 57).

(29) Remove 1-2 shift valve and spring from valve
body (Fig. 57).

(30) Remove throttle pressure plug from kickdown
limit valve body (Fig. 57).

(31) Remove retainer from end of kickdown limit
valve body (Fig. 57).

(32) Remove kickdown limit valve and spring from
kickdown limit valve body (Fig. 57).

(33) Remove regulator valve end plate from valve
body (Fig. 57).

(34) Remove regulator valve line pressure plug,
pressure plug sleeve, regulator valve throttle pres-
sure plug and spring (Fig. 57).

ASSEMBLY

Clean and inspect all valve body components for
damage or wear. Refer to the Cleaning and Inspec-
tion section of this group for proper procedure.

REGULATOR VALVE
THROTTLE PRESSURE PLUG

LINE
PRESSURE

PLUG
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END
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THROTTLE

PRESSURE PLUG

80a13872

Fig. 57 Control Valves, Shift Valves, And Governor Plugs
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CAUTION: Do not force valves or plugs into place
during reassembly. If the valve body bores, valves,
and plugs are free of distortion or burrs, the valve
body components should all slide into place easily.
In addition, do not overtighten the transfer plate
and valve body screws during reassembly. Over-
tightening can distort the valve body resulting in
valve sticking, cross leakage and unsatisfactory
operation. Tighten valve body screws to recom-
mended torque only.

(1) Lubricate valve body bores, valves and plugs
with Mopar® ATF Plus 3, Type 7176, transmission
fluid.

(2) Install regulator valve line pressure plug, pres-
sure plug sleeve, regulator valve throttle pressure
plug, and spring into valve body (Fig. 57). Verify
valve components slide freely.

(3) Install regulator valve end plate on valve body
(Fig. 57).

(4) Install kickdown limit valve and spring in kick-
down limit valve body (Fig. 57). Verify valve compo-
nents slide freely.

(5) Compress spring
body.

(6) Install retainer in grooves at end of kickdown
limit valve body (Fig. 57).

(7) Install throttle pressure plug in kickdown limit
valve body (Fig. 57).

(8) Install 1-2 shift valve and spring into valve
body (Fig. 57).

(9) Install 2-3 shift valve and spring into valve
body (Fig. 57).

(10) Install 1-2 shift control valve and spring into
valve body (Fig. 57).

(11) Verify valve components slide freely.

(12) Place kickdown limit valve body and end plate
in position on valve body and compress springs (Fig.
57).

(13) Install screws to attach kickdown limit valve
body to valve body (Fig. 57).

(14) Install shuttle valve throttle plug, primary
spring and shuttle valve into valve body (Fig. 57).
Verify valve components slide freely.

(15) Install 1-2 and 2-3 shift valve governor plugs
into valve body (Fig. 57). Verify valve components
slide freely.

(16) Place governor plug end plate in position on
valve body and compress spring.

(17) Install screws to attach governor plug end
plate to valve body (Fig. 57).

(18) Assemble shuttle valve spring and guides
(Fig. 57). Place spring and guides in position on shut-
tle valve stem.

(19) Compress spring and install E-clip in groove
on shuttle valve stem (Fig. 58).

into kickdown limit valve

(20) Place shuttle valve end plate in position on
valve body (Fig. 59).

(21) Install screws to attach shuttle valve end
plate to valve body (Fig. 59).

E-CLIP SECONDARY

Fig. 58 Shuttle Valve E-Clip And Secondary Spring

SHUTTLE %
VALVE
END PLATE }

80a47397

Fig. 59 Shuttle Valve End Plate

(22) Install rear clutch servo and rear servo check
balls in proper cavities in transfer plate (Fig. 60).

(23) Insert filter into opening in separator plate
(Fig. 61).

(24) Place separator plate in position on transfer
plate and install screws to attach separator plate to
transfer plate (Fig. 61).

(25) Place one 11/32 in. check ball and six 1/4 in.
check balls in the proper cavities in the valve body
(Fig. 62).

(26) Place transfer plate in position on valve body
(Fig. 63).

(27) Install screws to attach transfer plate to valve
body (Fig. 63).

(28) Turn valve body over to expose the separator
plate.
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1/4" CHECK BALLS {6)

REAR TRANSFER
SERVO PLATE

CHECK
BALL

80a47396

Fig. 60 Rear Servo and Rear Clutch Check Balls
SEPARATOR

11/32" CHECK BALL (1) J9121-183

Fig. 62 Correct Position Of Valve Body Check Balls

TRANSFER

FILTER

TRANSFER
PLATE

80a47395

Fig. 61 Transfer And Separator Plates

(29) Insert converter clutch valve and spring into
converter clutch valve module (Fig. 64). Verify valve
components slide freely.

(30) Insert spring and fail-safe valve into converter
clutch valve module (Fig. 64). Verify valve compo-
nents slide freely.

(31) Place cover plate in position on converter
clutch valve module (Fig. 64).

(32) Install screws to attach cover to converter
clutch valve module (Fig. 64).

(33) Insert connecting tube into converter clutch
valve module (Fig. 64).

80a47394

Fig. 63 Valve Body Transfer Plate Screws

(34) Insert connecting tube into valve body open- (38) Install screw to attach solenoid to transfer
ing (Fig. 65). plate (Fig. 66).
(35) Place converter clutch valve module in posi- (39) If necessary, insert park rod end into manual
tion on separator plate. Install screws to attach con- lever and install E-clip (Fig. 67).
verter clutch module to valve body (Fig. 65). (40) Insert detent spring and ball into opening in
(36) If necessary, install a new O-ring on converter  valve body and install Retainer Tool 6583 (Fig. 68).
clutch solenoid (Fig. 66). (41) Install manual valve into valve body (Fig. 69).
(37) Insert converter clutch solenoid into transfer (42) Insert throttle lever through transfer plate

plate (Fig. 66). side of valve body and upward (Fig. 70).
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AL
TORQUE CONVERTER MvE

CONVERTER CLUTCH MODULE
COVER  CLUTCH VALVE

PLATE
-4 mmgm ‘
o m

FAIL-SAFE
VALVE MODULE CONNECTING PARK
ROD 1912181
Fig. 64 Converter Clutch Valve Module Fig. 67 Park Rod
MODULE — o5 €Y A (46) Place adjusting screw bracket and line pres-

AND CONNECTING TUBE ==, —L sure adjusting screw in position on valve body and
; compress springs (Fig. 44).
(47) Install screws to attach adjuster bracket to
valve body.

SPECIAL
TOOL 6583

J9121-178

Fig. 65 Clutch Module And Connecting Tube

VALVE
BODY & 7
DETENT BALL AND SPRING HOUSING J9321-121
=y Fig. 68 Securing Detent Ball And Spring With

Retainer Tool

TORQUE
CONVERTER
CLUTCH
SOLENOID

80a3flec

MANUAL
VALVE

Fig. 66 Converter Clutch Solenoid

(43) Insert throttle lever into groove in manual
valve (Fig. 71).
(44) Install seal, washer, and E-clip to retain man-
ual shaft to valve body (Fig. 70). 80248368
(45) Install switch valve and spring, pressure reg-
ulator valve and spring, kickdown valve and spring, Fig. 69 Manual Valve
and throttle valve into valve body (Fig. 72).
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S/\ROD
8 A

E-RING

@w
N

WASHER

MANUAL
VALVE MANUAL
SPRING LEVER

OA/DETENT BALL

80a3fleb

Fig. 70 Manual And Throttle Levers

KICKDOWN &
VALVE

PRESSURE SWITCH

REGULATOR
VALVE

LINE
PRESSURE
ADJUSTER

ADJUSTER
BRACKET

?THROTTLE
’ VALVE
. SLEEVE
@ KICKDOWN TRANSFER VALVE
PLATE
THROTTLE VALVE BODY
PRESSURE ADJUSTER 80a3flea

Fig. 72 Adjusting Screw Bracket, Springs, and
Valves

TRANSMISSION
DISASSEMBLY

(1) Remove transmission from vehicle.

(2) Install a suitable tail shaft housing plug to
avoid contaminating internal components with clean-
ing solvents.

(3) Clean exterior of transmission with suitable
solvent or pressure washer.

(4) Remove torque converter from transmission.

(5) Remove throttle and shift levers from valve
body manual shaft and throttle lever shaft.

(6) Mount transmission in repair stand C-3750-B
or similar type stand (Fig. 73).

(7) Remove extension housing.

(8) Remove fluid pan.

(9) Remove park/neutral position switch and seal
(Fig. 74).

(10) Remove valve body.

(11) Remove accumulator spring and piston (Fig.
75).

TRANSMISSION

80a4836¢

Fig. 73 Repair Stand

NEUTRAL
SWITCH

SOLENOID {(" =
CONNECTOR ﬁg
L )

J9121-114

Fig. 74 Park/Neutral Position Switch
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DISASSEMBLY AND ASSEMBLY (Continued)

PISTON
SPRING

ACCUMULATOR
PISTON

J9121-118 l

Fig. 75 Accumulator Piston And Spring

(12) Loosen front band adjusting screw lock nut
(Fig. 76) 4-5 turns. Then tighten band adjusting
screw until band is tight around front clutch. This
prevents front/rear clutches from coming out with
pump and possibly damaging clutch or pump compo-
nents.

(13) Remove oil pump bolts.

(14) Thread bolts of Slide Hammer Tools C-3752
into threaded holes in pump body flange (Fig. 77).

(15) Bump slide hammer weights outward to
remove pump and reaction shaft support assembly
from case (Fig. 77).

(16) Loosen front band adjusting screw until band
is completely loose (Fig. 76).

(17) Squeeze front band together and remove band

strut (Fig. 78).

@ ‘ FRONT BAND @
\ ADJUSTER

80b1712d

Fig. 76 Front Band Adjusting Screw Lock Nut

(18) Remove front and rear clutch units as an
assembly. Grasp input shaft, hold clutch units
together and remove them from case (Fig. 79).

(19) Lift front clutch off rear clutch (Fig. 80). Set
clutch units aside for overhaul.

(20) Remove output shaft thrust washer from out-
put shaft (or from rear clutch hub) (Fig. 81).

(21) Remove output shaft thrust plate and washer
from output shaft hub (Fig. 81).

OIL PUMP AND REACTION
SHAFT SUPPORT ASSEMBLY

SLIDE HAMMER
TOOLS C-3752

J9121-120

Fig. 77 Oil Pump/Reaction Shaft Support

BAND |\v_/ \ BAND
LEVER STRUT
Z - | =

=\

[FRONT ™,
BAND

Fig. 78 Front Band Strut

(22) Remove front band from case (Fig. 82).

(23) Remove extension housing from transmission
case.

(24) Remove governor body and park gear from
output shaft.

(25) Remove output shaft and planetary geartrain
as assembly (Fig. 83). Support geartrain with both
hands during removal. Do not allow machined sur-
faces on output shaft to become nicked or scratched.

(26) Loosen rear band adjusting screw 4-5 turns
(Fig. 84).

(27) Remove snap ring that secures low-reverse
drum to rear support hub, however do not remove
drum (Fig. 85).

(28) Remove bolts attaching rear support to trans-
mission case and pull support from low-reverse drum
(Fig. 86).

(29) Remove bolts attaching overrunning clutch
cam and low-reverse drum to transmission case (Fig.
87).
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FRONT BAND

/TRANSMISSION
HOUSING

80a3b191

FRONT
CLUTCH

|

CLUTCH— J9121-125

Fig. 80 Separating Front Clutch From Rear Clutch

(30) Using snap-ring plier, pull rear band anchor
pin (located on the servo side of the rear support)
from transmission case.

(31) Remove rear band and link from transmission
(Fig. 88).

(32) Separate link from rear band (Fig. 89).

(33) If necessary remove front and rear band servo
levers. All transmission components can be serviced
without removing the levers.

(@) Using a 1/4 inch drive extension remove
front band reaction pin access plug (Fig. 90).

(b) Remove front band reaction pin with pencil
magnet. Pin is accessible from converter housing
side of case (Fig. 91).

(¢) Remove front band lever (Fig. 92).

THRUST
PLATE

S

Fig. 81 Output Shaft Thrust Plate and Washer

TRANSMISSION
/ HOUSING
80a3b192

GEARTRAIN
[ [ {
N

Fig. 83 Planetary Geartrain

80a3b193

(d) Using snap-ring plier, pull rear band lever
pivot from transmission case (Fig. 93).

(e) Separate rear band servo lever from trans-
mission.
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ADJUST
N

SERVO

80ad83el

Fig. 84 Rear Band Adjuster Location

REAR Q)
BAND

DRUM SNAP RING

19121132

DRUM

Fig. 85 Low-Reverse Drum Snap Ring

OIL PAN
FACE

TRANSMISSION
HOUSING

REAR
SUPPORT

80a3b195

Fig. 86 Rear Support

(34) Compress front servo rod guide about 1/8 in.
with large C-clamp and Tool C-4470, or Spring Com-
pressor Tool C-3422-B (Fig. 94).

TRANSMISSION AND TRANSFER CASE 21 - 115
OVERRUNNING
cLutcH cam Q)

' éi\ﬂ@zl-ls/g

Fig. 88 Rear Band and Link

NOTCHED
SIDE OF
LINK GOES
TOWARD
BAND

J9421-186

Fig. 89 Rear Band and Link

(35) Remove front servo rod guide snap ring (Fig.
94). Exercise caution when removing snap ring.
Servo bore can be scratched or nicked if care is
not exercised.

(836) Remove compressor tools and remove front
servo rod guide, spring and servo piston.

(37) Compress rear servo spring retainer about
1/16 in. with C-clamp and Tool C-4470 or SP-5560
(Fig. 95). Valve Spring Compressor C-3422-B can also
be used to compress spring retainer.
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1/4” DRIV

19

Fig. 90 Front Band Reaction Pin Access Plug

' FRONT

PENCIL
MAGNET

Fig. 92 Front Band Lever

(38) Remove rear servo spring retainer snap ring.
Then remove compressor tools and remove rear servo
spring and piston.

ASSEMBLY

(1) Install rear servo piston, spring and spring
retainer. Compress rear servo spring and retainer
with Compressor Tool C-3422-B (Fig. 95) or a large
C-clamp.

(2) Install front servo piston, spring, and rod
guide. Compress front servo rod guide with Valve

PARALLEL
s AW
SNAP RING

.

==

REAR BAND
LEVER PIVOT
PIN

T~
m 19421-172

Fig. 93 Rear Band Servo Lever Pin

SPRING
COMPRESSOR
TOOL
C-3422-B

19121-136

Fig. 94 Compressing Front Servo

Spring Compressor C-3422-B and install servo snap
ring (Fig. 94).

(3) Assemble link bar to band. Notched side of link
toward band (Fig. 93).

(4) Insert rear band through pan opening in trans-
mission case.

(5) Insert hook on band onto adjuster lever.

(6) Align holes in link bar with hole in transmis-
sion case outboard of rear support opening (Fig. 92).
(7) Insert anchor pin into case through link bar.

(8) Examine bolt holes in overrunning clutch cam.
Note that one hole is not threaded (Fig. 96). This
hole must align with blank area in clutch cam bolt
circle.

NOTE: The bolt holes in cam are slightly counter-
sunk on one side. This side of cam faces rearward
(toward rear support).
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DISASSEMBLY AND ASSEMBLY (Continued)
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19121137

Fig. 95 Compressing Rear Servo Spring

(9) Lubricate overrunning clutch rollers, springs
and cam with Mopar® ATF Plus 3, type 7176, trans-
mission fluid.

(10) Position overrunning clutch on a clean, flat
work surface with countersunk holes downward.

(11) Place rear of low-reverse drum over overrun-
ning clutch and align clutch rollers to hub of drum.

(12) While slightly pivoting low-reverse drum,
push hub of drum into overrunning clutch. Verify
that countersunk holes are facing outward. Cam
should be able to rotate in the drum clockwise
only.

(13) Insert a suitable awl through the rear support
mounting hole closest to the pan sealing face. The
awl should be next to the wide space area at the
back of transmission case.

(14) Insert low-reverse drum and overrunning
clutch into front of transmission case and into rear
band.

(15) Insert awl tip into the threaded hole next to
the non-threaded hole in the overrunning clutch cam.
Verify that non-threaded hole is aligned with wide
space area on transmission case.

(16) Push low-reverse drum rearward to close gap
between cam and case.

(17) Install overrunning clutch cam bolts. Clutch
cam bolts are shorter than rear support bolts.
Tighten cam bolts to 17 N-m (150 in. Ibs. or 13 ft.
Ibs.) torque.

(18) Hold low-reverse drum in position so rear sup-
port will not push it out of overrunning clutch.

(19) Insert rear support into opening at rear of
transmission case (Fig. 97).

(20) Align support with the embossed arrow in the
direction of the pan face.

TRANSMISSION AND TRANSFER CASE
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2

Fig. 96 Clutch Cam Alignment

(21) Install and tighten rear support bolts to 17
N-m (150 in. Ibs.) torque.

(22) Install snap ring to retain low-reverse drum
to hub of rear support (Fig. 98).

OIL PAN
FACE

TRANSMISSION
HOUSING

REAR
SUPPORT

80a3b195

REAR Q)
BAND

DRUM “DRUM SNAP RING 19121132

Fig. 98 Low-Reverse Drum Snap Ring
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(23) Lubricate output shaft, rear support bore and
low-reverse drum hub with transmission fluid.

(24) Install assembled output shaft and planetary
geartrain in case (Fig. 99).

(25) Align drive lugs on rear planetary gear with
slots in low-reverse drum (Fig. 99). Then seat plane-
tary assembly in drum.

(26) Install governor on output shaft.

GEARTRAIN
1

_n
TRANSMISSION { Q{
HOUSING

80a3b193

Fig. 99 Output Shaft And Planetary Geartrain

(27) Turn and secure transmission so that front
opening is upward.

(28) Assemble front and rear clutches together.

(a) Check input shaft seal rings (Fig. 100). Verify
that diagonal-cut ends of Teflon® seal ring are
properly joined and ends of metal ring are correctly
hooked together. Also be sure rings are installed in
sequence shown.

(b) Align teeth on clutch discs in line.

(c) Insert input shaft on rear clutch into center
of front clutch (Fig. 101).

(d) Engage teeth on rear clutch hub into teeth
on clutch (Fig. 103). Rotate front clutch retainer
back and forth until completely seated on rear
clutch.

(29) Install output shaft thrust plate on shaft hub
in planetary geartrain driving shell (Fig. 102). Use
petroleum jelly to hold thrust plate in place.

(30) Check rear clutch thrust washer. Use addi-
tional petroleum jelly to hold washer in place if nec-
essary.

(31) Coat output shaft thrust washer with petro-
leum jelly. Install washer in rear clutch hub (Fig.
104). Use enough petroleum jelly to hold washer in
place. Be sure grooved side of washer faces
rearward (toward output shaft) as shown. Also
note that washer only fits one way in clutch
hub.

(32) Align drive teeth on rear clutch discs with
small screwdriver (Fig. 105). This will make installa-
tion into front of planetary geartrain easier.

TEFLON
SEAL
RING

METAL
SEAL
RING

REAR
CLUTCH
RETAINER

REAR
CLUTCH

FRONT
CLUTCH

80a483e6

Fig. 101 Front and Rear Clutches

OUTPUT
SHAFT
THRUST

PLATE J9121-126

Fig. 102 Output Shaft Thrust Plate

(33) Insert front band into opening at front of
transmission case (Fig. 106).

(34) Install front and rear clutch units as assembly
(Fig. 107). Align rear clutch with front annulus gear
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e

REAR
CLUTCH
ASSEMBLY

Fig. 103 Assembling Front And Rear Clutch Units

OUTPUT
SHAFT

19121-191

\

Fig. 104 Output Shaft Thrust Washer

CLUTCH

USE
SMALL
SCREWDRIVER
TO
ALIGN
CLUTCH DISC

TEETH 19121-192

Fig. 105 Aligning Rear Clutch Disc Lugs

and install assembly in driving shell. Be sure out-
put shaft thrust washer and thrust plate are
not displaced during installation.

21 - 119

(35) Carefully work assembled clutches back and
forth to engage and seat rear clutch discs on front
annulus gear. Verify that front clutch drive lugs are
fully engaged in slots of driving shell after installa-
tion.

TRANSMISSION

/ HOUSING

80a3b192

/TRANSMISSION
HOUSING

80a3b191

Fig. 107 Installing Front/Rear Clutch

(36) Engage front band on adjusting screw and
hold band in place.

(37) Install strut between band lever and front
band (Fig. 108).

(38) Tighten front band adjusting screw until band
just grips clutch retainer. Verify that front/rear
clutches are still seated before continuing.

(39) Verify that reaction shaft support hub seal
rings are hooked together (Fig. 109).

(40) Coat front clutch thrust washer with petro-
leum jelly to hold it in place. Then install washer
over reaction shaft hub and seat it on pump (Fig.
110).
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CAUTION: The thrust washer bore (I1.D.), is cham- (41) Thread two Pilot Stud Tools C-3288-B into
fered on one side. Make sure the chamfered side is bolt holes in oil pump flange (Fig. 111).
installed so it faces the pump. (42) Align and install oil pump gasket (Fig. 111).
(43) Lubricate oil pump seals with Mopar® Door-
BA
Eé\v'\ég ST,{:,[; FRONT Ease, or Ru-Glyde, Door Eze, or ATF Plus 3.

(44) Install oil pump (Fig. 112). Align and position
pump on pilot studs. Slide pump down studs and
work it into front clutch hub and case by hand. Then
install two or three pump bolts to hold pump in
place.

(45) Remove pilot stud tools and install remaining
oil pump bolts. Tighten bolts alternately in diagonal
pattern to 20 N-m (15 ft. Ibs.).

OIL

PUMP
GASKET

T —

Fig. 108 Front Band Linkage Installation
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SHAFT
SUPPORT
HUB

19121-195

SEAL OlL
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Fig. 109 Reaction Shaft Support Seal Rings
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Fig. 112 Installing Oil Pump And Reaction Shaft
Fig. 110 Front Clutch Thrust Washer Installation Support

(46) Measure input shaft end play (Fig. 113).
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NOTE: If end play is incorrect, transmission is
incorrectly assembled, or output shaft thrust
washer and/or thrust plate are worn and need to be
changed.

(a) Attach dial indicator (C-3339) to converter
housing. Position indicator plunger against input
shaft and zero indicator.

(b) Move input shaft in and out and record read-
ing. End play should be 0.56 - 2.31 mm (0.022 -
0.091 in.).

TRANSMISSION

INDICATOR

Fig. 113 Checking Input Shaft End Play

(47) Position transmission on work surface with
pan face upward.

(48) Install valve body.

(49) Adjust front and rear bands.

(50) Install fluid filter and pan.

(51) Install rear extension housing.

(52) Install torque converter.

OVERRUNNING CLUTCH/LOW-REVERSE DRUM

DISASSEMBLY

(1) If the clutch assembly came out with the low-
reverse drum, thread two clutch cam bolts into the
cam. Then lift the cam out of the drum with the bolts
(Fig. 114). Rotate the cam back and forth to ease
removal if necessary.

(2) Remove the clutch roller and spring assembly
from the overrunning clutch race.

ASSEMBLY

(1) Assemble clutch rollers and springs in retainer
if necessary (Fig. 115).

(2) Install overrunning clutch roller, spring and
retainer assembly in clutch cam (Fig. 116).

(3) Temporarily assemble and check overrunning
clutch operation as follows:

(@) Assemble cam and clutch.

TRANSMISSION AND TRANSFER CASE 21 - 121

OVERRUNNING
CLUTCH AND

geenll

(@

({

LOW-REVERSE DRUM

J9121-224

Fig. 114 Removing Overrunning Clutch From
Low-Reverse Drum

(b) Install clutch assembly on low-reverse drum
with twisting motion (Fig. 117).

(c) Install drum-clutch assembly in case and
install clutch cam bolts.

(d) Install rear support and support attaching
bolts.

(e) Check low-reverse drum rotation. Drum
should rotate freely in clockwise direction
and lock when turned in counterclockwise
direction (as viewed from front of case).

RETAINER

ROLLER

19121139

Fig. 115 Overrunning Clutch Rollers, Springs,
Retainer

FRONT SERVO PISTON

DISASSEMBLY
(1) Remove seal ring from rod guide (Fig. 119).
(2) Remove small snap ring from servo piston rod.
Then remove piston rod, spring and washer from pis-
ton.
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CLUTCH
ROLLER
ASSEMBLY
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CLUTCH CAM

J9121-138

LOW-REVERSE CLUTCH
DRUM RACE (ON
\ HUB OF DRUM)

OVERRUNNING
CLUTCH

J9121-135

Fig. 117 Temporary Assembly Of Clutch And Drum
To Check Operation

(3) Remove and discard servo component O-ring
and seal rings.

ASSEMBLY

(1) Lubricate new O-ring and seal rings with
petroleum jelly and install them on piston, guide and
rod.

(2) Install rod in piston. Install spring and washer
on rod. Compress spring and install snap ring (Fig.
119).

(3) Set servo components aside for installation dur-
ing transmission reassembly.

OVERRUNNING
CLUTCH
CAM

LOW-REVERSE DRUM

ROLLER
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CLUTCH
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J9121-140

Fig. 118 Assembled Overrunning Clutch
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Fig. 119 Front Servo
REAR SERVO PISTON

DISASSEMBLY

(1) Remove small snap ring and remove plug and
spring from servo piston (Fig. 120).

(2) Remove and discard servo piston seal ring.

ASSEMBLY

(1) Lubricate piston and guide seals with petro-
leum jelly. Lubricate other servo parts with Mopar®
ATF Plus 3, Type 7176, transmission fluid.

(2) Install new seal ring on servo piston.

(3) Assemble piston, plug, spring and new snap
ring.

(4) Lubricate piston seal lip with petroleum jelly.
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SNAP PISTON PISTON SPRING SNAP (6) If pump seal was not removed during transmis-
RING SEAL PLUG RETAINER RING sion disassembly, remove seal with punch and ham-

0 o0 =3

(7) Remove front clutch thrust washer from sup-
CUSHION PISTON

port hub (Fig. 125).
REACTION PUMP
PISTON SPRING SPRING 19121-64

SHAFT HOUSING
SUPPORT

Fig. 120 Rear Servo Components
OIL PUMP AND REACTION SHAFT SUPPORT

DISASSEMBLY
(1) Remove seal ring from housing and reaction 19321-213

shaft support (Fig. 121). Fig. 123 Separating Pump Housing From Reaction
(2) Mark pump housing and support assembly for 9. P 9 p g
. Shaft Support

alignment reference.

(3) Remove bolts attaching pump body to support
(Fig. 122).
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} Fig. 124 Pump Gear Removal
i J9321-211
BUSH