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FOREWORD

The information contained in this service manual has been prepared for the professional automotive techni-
cian involved in daily repair operations. This manual does not cover theory of operation, which is addressed in
service training material.

Information in this manual is divided into groups. These groups contain general information, diagnosis, test-
ing, adjustments, removal, installation, disassembly, and assembly procedures for the components.

To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar after
the group title is aligned to a solid tab on the first page of each group. This first page of the group has a
contents section that lists major topics within the group.

Chrysler Motors reserves the right to change testing procedures, specifications, diagnosis, repair methods, or
vehicle wiring at any time without prior notice or incurring obligation.

Information describing the operation and use of standard and optional equipment is included in the Owner’s
Manual provided with the vehicle.
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BRAKES

CONTENTS
page page
DIESEL VACUUM PUMP .................. 1 VACUUM PUMP DIAGNOSIS ............... 2
INSTALLING VACUUM—STEERING PUMP VACUUM PUMP OPERATION .............. 1
ASSEMBLY ................ccieiiuinenn 5 VACUUM PUMP REPLACEMENT ............ 4
LOW VACUUM WARNING SWITCH ......... 1 yACUUM PUMP SERVICEABILITY .......... 1
PUMP ADAPTER REPLACEMENT ........... 4
REMOVING VACUUM —STEERING PUMP
ASSEMBLY ..ot neneannnn, 2
DIESEL VACUUM PUMP VACUUM

A new design power brake vacuum pump is used
on 1991-1/2 AD models with the Cummins turbo die-
sel engine. However, the new vacuum pump is still
combined with the power steering pump into a single
assembly (Fig. 1).

The new vacuum pump i8 a constant displacement,
vane-type pump. Vacuum is generated by four vanes
mounted in the pump rotor. The rotor is located in
the pump housing and is pressed onto the pump
shaft.

The vacuum and steering pumps are both operated
by a single drive gear pressed onto the vacuum pump
shaft. The drive gear is operated by the camshaft
gear.

The vacuum and power steering pump shafts are
connected by a coupling. Each pump shaft has an
adapter with drive lugs that engage in the coupling.

The vacuum pump rotating components are lubri-
cated by engine oil. Lubricating oil is supplied to the
pump through an oil line at the underside of the
pump houking.

VACUUM PUMP SERVICEABILITY

The vacuum pump is not a serviceable component.
If diagnosis indicates a pump malfunction, the pump
must be removed and replaced as an assembly. Do
not disassemble or attempt to repair the pump.

The combined vacuum and steering pump assembly
must be removed for access to either pump. However,
the vacuum pump can be removed without having to
disassemble the power steering pump.

If the power steering pump requires service, simply
remove the assembly and separate the two pumps.
Refer to the pump removal and installation proce-
dures in this section.

LOW VACUUM WARNING SWITCH

A vacuum switch is used to monitor output of the
vacuum pump. The switch iz in circuit with the
brake warning light.

\ POWER

STEERING
PUMP
DRIVE PUMP
GEAR ADAPTER
J9105-94

Fig. 1 Vacuum And Steering Pump Assembly

A vacuum hose connects the switch to the power
brake booster. A wire harness connects the switch to
the brake warning light.

The switch i1s mounted on the driver side inner
fender panel just below the hood hinge (Fig. 2).

VACUUM PUMP OPERATION

Vacuum pump outpuf is transmitted to the power
brake booster through a supply hose. The hose is con-
nected to an outlet port on the pump housing and to
the check valve in the power brake booster.

Pump output ranges from a minimum of 8.5 to 25
inches vacuum,

The pump rotor and vanes are rotated by the pump
drive gear. The drive gear is operated by the cam-
shaft gear.

Booster vacuum level is monitored by a warning
switch (Fig. 2). The switch consists of a vacuum
chamber that measures vacuum level and a sensor in
circuit with the brake warning light.
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\ Low
N7 VACUUM
(5= WARNING
SWITCH

HARNESS
1210595

Fig. 2 Vacuum Switch Location

The vacuum chamber is connected to the booster
check valve by a vacuum supply hose. A wire har-
ness connects the switch sensor to the brake warning
light. If booster vacuum falls below 8.5 inches for
8-10 seconds or more, the switch sensor completes
the cireuit to the warning light causing it to ilumi-
nate.

VACUUM PUMP DIAGNOSIS

Vacuum pump diagnosis involves checking pump
output with a vacuum gauge. The low vacuum warn-
ing switch can also be checked with a vacuum gauge.
Refer to the diagnosis procedure in this section.

A standard vacuum gauge can be used to check
pump output when necessary. Simply disconnect the
pump supply hose and connect a vacuum gauge to
the outlet port for testing purposes. Vacuum sheuld
hold steady in a range of approximately 8.5 to 25
inches at various engine speeds.

DIAGNOSING LOW VACUUM OUTPUT
CONDITION

A low booster vacuum condition or a faulty low
vacuum warning switch will cause the brake warn-
ing light to illuminate. If the light does go on and in-
dicates the existence of a low wvacuum condition,
check the vacuum pump, booster and warning switch
as follows:

(1) Check vacuum pump oil feed line. Verify that
line connections are secure and not leaking. If leak-
age is noted and pump is noisy, replace pump.

{2) Check vacuum pump output with a standard
vacuum gauge. Disconnect the supply hose to the
booster. Connect the gauge to this hose and run the
engine at various throttle openings. Output should
range from 8.5 to 25 inches vacuum. If vacuum is
consistently below 8.5 inches, the problem is with the
vacuum hoses or a vacuum pump component. If out-
put is within specified limits, continue testing.

¢

{(3) Check booster operation as described in the di-
agnosis section. Replace the check wvalve, vacuum
hoses, or booster if necessary. However, if booster op-
eration is correct but the warning light is still on,
continue testing,

(4} Disconnect the vacuum hose from the warning
switch, plug the hose and connect a hand vacuum
pump to the switch.

(5) Start and run the engine.

(6) Apply 8.5 to 9 inches of vacuum to the warning
switch and observe the warning light. If the light
goes out, the switch vacuum hose is either loose or
leaking. If the light remains on, leave the engine
running and continue testing.

{7) Apply 20-25 inches vacuum to the switch and
observe warning light operation. If the light now
goes out, the switch is at fault and should be re-
placed. If the light remains on, continue testing.

{8) Reconnect the vacuum hoses and replace the
original warning switch with a known good switch.
Run the engine and observe warning light operation.
If the light is now off, the old switch is faulty. If the
light remains on, the problem is in the wiring he-
tween the switch and warning light.

REMOVING VACUUM—STEERING PUMP
ASSEMBLY

{1) Disconnect battery negative cable.

{2) Position drain pan under power steering pump.

(3) Disconnect vacuum and steering pump hoses
from respective pumps (Fig. 3).

STEERING PUMP #

V{\;_QUUM PUMP . STEER

STEERING PUMP
PRESSURE HOSE

VACUUM BOOSTER
HOSE

STEERING PUMP

RETURN HOSE J91g-73™

Fig. 3 Vacuum And Steering Pump Hose
Connections

(4) Disconnect oil pressure sender wires at sender
{Fig. 4).
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(5) Remove oil pressure sender (Fig. 4).

OIL PRESSURE
SENDER UNIT

ELECTRICAL
CONNECTOR

STEERING

PUMP ENGINE BLOCK

J9119-74

Fig. 4 Oil Pressure Sender Location

(6) Disconnect lubricating oil feed line from fitting
at underside of vacuum pump (Fig. 5).

ENGINE
BLOCK

1 VACUUM
1 pump

VACUUM
PUMP £
OIL FEED di
UNE 1910596

Fig. 5 Oil Feed Line Connection At Pump

{7} Remove lower holt that attaches pump assembly
to engine block (Fig. 6).

(8) Remove bottom, inboard nut that attaches
adapter to steering pump (Fig. 6). This nut secures a
small bracket to engine block. Nut and bracket must
be removed before pump assembly can be removed
from block.

PUMP ASSEMBLY
LOWER MOUNTING
BOLT : \

BOTTOM-INBOARD

ADAPTER BRACKET NUT 19105-97

Fig. 6 Adapter And Pump Mounting Fastener
Location

{9} Remove upper bolt that attaches pump assem-
bly to engine block (Fig. 7).
{10) Remove pump assembly from vehicle (Fig. 8).

DRIVE COVER

yays—

JN19-76

Fig. 7 Removing Pump Assembly Upper Mounting
Bolt

VACUUM PUMP REPLACEMENT

{1) Remove nuts attaching vacuum pump to
adapter (Fig. 8).
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VACUUM STEERING ROTATE DRIVE
PUMP PUMP GEAR TO ALIGN

PUMP-TO-ADAPTER
NUTS {2}

ADAPTER
19105-98

Fig. 8 Pump Assembly Removal

{2) Remove vacuum pump from adapter (Fig. 9).
Tuarn pump gear back and forth to disengage pump
shaft from coupling if necessary.

{(3) Inspect adapter O-ring (Fig. 9). Replace O-ring
if cut or torn.

COUPLING

O-RING PUMP

ADAPTER

J9105-99

Fig. 9 Vacuum Pump Removed From Adapter

(4) Lubricate adapter O-ring with engine oil,

(5) Note position of drive slots in coupling. Then ro-
tate drive gear to align tangs on vacuum pump shaft
with coupling (Fig. 10).

(6) Verify that pump is seated in adapter and cou-
pling.

(7) Install and tighten pump attaching nuts and
washers.

PUMP ADAPTER REPLACEMENT

(1) Remove coupling from adapter (Fig. 11).

(2) Remove remaining adapter attaching nuts and
remove adapter from steering pump (Fig. 12).

(3) If steering pump will be serviced, remove spacer
from each inboard mounting stud on pump (Fig. 12).

(4) Clean and lubricate pump shaft with engine oil.

SHAFT TANGS
WITH COUPLING

DRIVE

TANGS J9105-102

Fig. 10 Aligning Pump Shaft Drive Tangs
ADAPTER

STEERING
PUMP
SHAFT

J2105-100

Fig. 11 Removing/Installing Pump Drive Coupling

{5) Install spacers on steering pump studs (Fig. 12).

{6} Install O-ring on adapter (Fig, 11).

{7) Position adapter on pump studs.

(8} Install attaching nuts on cutboard stud and on
the two upper pump studs. Do not install nut on
lower, inboard stud at this time. Tighten nuts to 24
Nem (18 ft. 1bs.) torque.

(9) Install coupling on pump shaft. Be sure cou-
pling is securely engaged in shaft drive tangs.
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PUMP
MOUNTING
SPACERS

J2105-101

Fig. 12 Steering Pump Mounting Stud Spacer
Locations

(10) Install vacuum pump on adapter. Rotate drive
gear until tangs on pump shaft engage in coupling.
Verify that pump is seated before installing attach-
ing nuts.

{11) Install and tighten vacuum pump attaching
nuts.

INSTALLING VACUUM—-STEERING PUMP
ASSEMBLY

(1) Position new gasket on vacuum pump mounting
flange (Fig. 13). Use Mopar perfect seal, or silicone
adhesive/sealer to hold gasket in place.

PUMP 7
MOUNTING
" FLANGE
PUMP
GASKET

(APPLY SEALER
TO BOTH SIDES)

19105-103

Fig. 13 Positioning Gasket On Pump Mounting
Flange

{2} Insert pump assembly upper attaching bolt in
mounting flange and gasket. Use sealer or grease to
hold bolt in place if necessary.

(3) Position pump assembly on engine and install
upper bolt (Fig. 14). Tighten upper bolt only enough
to hold assembly in place at this time.

\'.

INJECTOR
PUMP

PUMP
GASKET

\
N 19119-77

P

oo .

Fig. 14 Installing Pump Assembly On Engine

(4) Working from under vehicle, install pump as-
sembly lower attaching bolt. Then tighten upper and
lower bolt to 77 Nem (57 ft. lbs.) torque.

{5) Position bracket on steering pump inboard stud.
Then install remaining adapter attaching nut on
stud. Tighten nut to 24 Nem (18 ft. 1bs.) torque.

(6) Connect oil feed line to vacuum pump connec-
tor. Tighten line fitting securely.

{7) Install oil pressure sender and connect sender
wires.

{8) Connect steering pump pressure and return
lines to pump. Tighten pressure line fitting to 30
Nem (22 ft. 1bs.) torque.

{9} Connect vacuum hose to vacuum pump.

{10) Connect battery cables, if removed.

(11) Fill power steering pump reservoir.

{12) Purge air from steering pump lines. Start en-
gine and slowly turn steering wheel left and right to
circulate fluid and purge air from system.

(13) Stop engine and top off power steering reser-
voir fluid level.

(14) Start engine and check brake and steering op-
eration. Verify that power brake booster is providing
vacuum assist and firm brake pedal is obtained.
Then verify that steering action is correct. Do this
before moving vehicle.



Il | AUTHENTIC

e | RESTORATION



COOLING SYSTEM 7 -1

COOLING SYSTEM

GENERAL INFORMATION

This group contains changes made to the diesel
cooling system during the mid-1991 model year. The
main change is a new higher capacity cross-flow ra-
diator. The cooling system capacities have changed
as a result of the new radiator.

RADIATOR

A cross-flow radiator is used in the mid-1991 model
year. The radiator cools the engine and automatic
transmission (if equipped).

REMOVAL
(1) Disconnect battery negative cable from battery.

WARNING: DO NOT REMOVE THE CYLINDER
BLOCK DRAIN PLUGS OR LOQOSEN THE RADIATOR
DRAINCOCK WITH THE SYSTEM HOT AND UNDER
PRESSURE BECAUSE SERIOUS BURNS FROM
COOLANT CAN OCCUR.

(2) Drain the cooling system. Refer to Draining
Cooling System in the 1991 Rear Wheel Drive Truck
Service Manual.

(3) Remove hose clamps and hoses from radiator.
Remove coolant reserve tank hose from radiator filler
neck nipple.

(4) Remove fan shroud retaining clips. The shroud
has two tabs that fit into clips in the bottom of the
radiator, Lift the shroud up and position it back onto
the engine (Fig. 1).

{5) Remove radiator top mounting brackets. The
brackets fit over support dowels on the radiator inlet
tank (Fig. 1).

(6} The bottom of the radiator has two dowels that
fit into holes in the lower support panel. Taking care
not to damage radiator cooling fins or tubes, lift ra-

TOP

19107-87

Fig. 1 Radiator and Fan Shroud

diator straight up out of engine compartment.

INSTALLATION

{1} Position shroud rearward on engine.

{2) Lower radiator into position. The dowels on the
bottom of the radiator fit into alignment holes in the
lower suppert panel.

(3) Install top mounting brackets. Tighten mount-
ing screws to 23 Nem (17 in. 1bs.) torque.

(4) Connect radiator hoses. Install hose clamps.

(5) Position fan shroud on radiator flange. Install
retaining clips.

{(6) Open heater valve.

(7) Fill cooling system with coolant. Refer to Fill-
ing Cooling System in the 1991 Rear Wheel Drive
Truck Service Manual.

(8) Operate engine until it reaches normal temper-
ature. Check cooling system.

SPECIFICATIONS

COOLING SYSTEM CAPACITIES

TRANS RADIATOR FAN CAPACITY
Rows | Fins - cLUTCH
wiomH | THICK- piamETin | no. oF | prren
ENGINE | MODEL | A | M | incuns | wuss | (O | IR | “incms | mLADES| INCH | Teoastnaruas| SIS | LITERS
Diesel All L 26 2.25 3 13 220 7 2.20 140 °F 17.0 16.1
Diesel All . 26 2.25 3 13 220 7 2.20 140 °F 16.0 15.1
J?107-88
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INSTRUMENT PANEL AND GAUGES

OVERDRIVE LOCKOUT SWITCH

REMOVAL

(1) Locate bracket holding chime module and inter-
mittent wipe module (Fig. 2).

(2) Remove 2 nuts holding bracket to instrument
panel support.

(3) Remove ground straps and bracket.

(4) Depress lock tabs on switch and push it out of
the instrument panel.

OVERDRIVE
LOCKOUT
SWITCH

e

i N

LIGHT

N /]
CGO
LT

WG

JP18E-37

Fig. 1 Overdrive Lockout Switch Location

INSTALLATION
{1) Hold wiring connector in switch opening.
{2) Push switch on to wiring connector.
{3) Continue to push until switch snaps inte place.
(4) Install bracket with modules. Be sure ground
straps are installed.

GROUND

COMBINATION
BUZZER

INTERMITTENT
WIPER MODULE
BRACKET

CONTRCL MODULE
J918E-36

Fig. 2 Intermittent Wiper Module Bracket
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SPEED CONTROL SYSTEM
CONTENTS
page page
SERVICE PROCEDURES ................... 8  TEST PROCEDURES ...................... 4

GENERAL INFORMATION
The speed control system {(Fig. 1) is electrically ac-

tuated and vacuum operated. The electronic control
is integrated into the engine controller, located next
to the battery. The controls are located on the steer-
ing wheel and consist of the ON/OFF, RESUME/AC-
CEL and SET/DECEL buttons. The system is
designed to operate at speeds between 35 mph (50
km/h) and 85 mph (142 km/h).

WARNING: THE USE OF SPEED CONTROL IS NOT
RECOMMENDED WHEN DRIVING CONDITIONS DO
NOT PERMIT MAINTAINING A CONSTANT SPEED,
SUCH AS IN HEAVY TRAFFIC OR ON ROADS THAT
ARE WINDING, ICY, SNOW COVERED, OR SLIP-
PERY.

TO ACTIVATE: By pushing the ON/OFF button
to the depressed latched position, ON, the speed con-
trol function is now ready for use.

TO DEACTIVATE: A soft tap of the brake pedal,
or normal brake application while the system is en-
gaged will disengage speed control without erasing
memory. Pushing the ON/OFF button to the un-
latched position or turning off the ignition erases the
memory.,

TO SET SPEED: When the vehicle has reached
the desired speed push the SET/DECEL button to en-
gage system which will then automatically maintain
the desired speed.

TO DECELERATE: When speed control is en-
gaged, holding the SET/DECEL button depressed al-
lows the vehicle te coast to a lower speed setting.

TO RESUME: After disengaging the speed control
system by tapping the brake pedal push the RE-
SUME/ACCEL button to return vehicle to the previ-
ously set speed.

TO ACCELERATE: While speed control is en-
gaged, hold the RESUME/ACCEL button depressed
and release at a new desired speed. This will allow

the vehicle to continuously accelerate and set at a
higher speed setting.

TAP-UP: When the speed control system is en-
gaged, tapping the RESUME/ACCEL button will in-
crease the speed setting by 2 mph (3 km/h). The
system will respond to multiple tap-ups.

TO ACCELERATE for PASSING: Depress the
accelerator as you would normally. When the pedal
is released the vehicle will return to the speed set-
ting in memory.

SPEED CONTROL _,

% “a, ....."J:.s
SPEED CONTROL ELECTRICAL
SERVO CONNECTOR J1918H-20

Fig. 1 Speed Control System
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WARNING: THE USE OF THE SPEED CONTROL
IS NOT RECOMMENDED WHEN DRIVING

CONDITIONS DO NOT PERMIT MAINTAINING
A CONSTANT SPEED, SUCH AS HEAVY

TRAFFIC OR ON ROADS THAT ARE WINDING,
ICY, SNOW COVERED OR SLIPPERY.

START ENGINE
{ Y
SPEED CONTROL
ACCELERATE VEHICLE ENGAGES WHEN

TO DESIRED SPEED

ENGINE IS STARTED

Y

PUSH ON/OFF BUTTON FAULTY
TO “ON" POSITION. ELECTRICAL CIRCLMT*

Y

¥

SPEED CONTROL ENGAGES
WITHOUT PUSHING THE
"SET/DECEL" BUTTON

PUSH AND RELEASE
"SET/DECEL" BUTTON

DEFECTIVE SERVO

Y ‘
FAULTY ELECTRICAL CIRCUIT* REMOVE FOOT FROM
¥ ACCELERATOR. SPEED
SHOULD BE CONTROLLED.
DEFECTIVE SERVO J,
. J : ¥ L ¥
NO S$PEED CONTROL WHEN HUNTING SURGE OR EXCESSIVE SAG SPEED SETTING AFTER
SET/DECEL BUTTON IS SPEED VARIATIONS ON HILLS OR LOCK-IN, TOO HIGH
PRESSED AND RELEASED AT LOW SPEEDS IN TRAILER TOWING OR TOO LOW
L ] y Y ¥
, LOCK-UP ENGINE
FUSE BLOWN TORQUE CONVERTER PERFORMANCE VACUUM LEAK
ROUGHNESS
¥ ¥ ¥ ¥
AMPLIFICATION
NO VACUUM AT OF ENGINE VACUUM DEFECTIVE SERVO
SERVO SURGE LEAK
¥ ¥ ¥ [ ]
SPEED CONTROL EXCESSIVE LOAD MAY DEFECTIVE
THROTILE CABLE DEFECTIVE SERVO REQUIRE MANUAL CABLE
DISCONNECTED ASSISTANCE ON HILLS
¥ y y ¥
IMPROPER STOP LAMP
DEFECTIVE DEFECTIVE DEFECTIVE
AND SPEED CONTROL CABLE VACUUM PUMP VACUUM PUMP
SWITCH ADJUSTMENT
[ i REFER TO GROUP 5 — BRAKES
FOR YACUUM PUMP DIAGINOSIS. -
FAULTY ELECTRICAL DEFECTIVE >
CIRCUIT* ENGINE CONTROLLER
]
*TESTS AND ADJUSTMENTS ARE DESCRIBED
DEFECTIVE SERVO IN APPROPRIATE SECTION OF SERVICE
MANUAL.
¥
DEFECTIVE
VACUUM PUMP
J?18H-27 X
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Y
DRIVE VEHICLE OVER
ROUGH ROAD
Y ¥
UNIT DISENGAGES Tﬁgﬂ%KESEEEQL
ON ROUGH ROAD .
CONTROL SHOULD
1 DISENGAGE
IMPROPER i
TOP
AD&’&LN},\E',\}I& %FEED SPEED CONTROL NO SYSTEM
CONTROL SWITCH* DISENGAGES DISENGAGEMENT
WHEN BRAKE PEDAL
J IS DEPRESSED
FAULTY
ELECTRICAL i
ClReuUIT DEFECTIVE OR
IMPROPERLY ADJUSTED
STOP LAMP AND
¥ SPEED CONTROL
PUSH RESUME/ACCEL SWITCH
SWITCH VEHICLE
SHOULD RESUME y
Y )3 &g\{'ggsgm) SPEED CONTROL
THROTTLE CABLE
ENGINE DOES
NOT RETURN TO KINKED OR DAMAGED
NORMAL IDLE ‘
3
¥
FAULTY ELECTRICAL
SPEED CONTROL VEHICLE RESUMES CIRCUIT*
THROTITLE CABLE
KINKED OR DAMAGED '
¥
L DEPRESS BRAKE DEFECTIVE SERVO
STANDARD THROTTLE PEDAL, SPEED
LINKAGE FAULTS CONTROL
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BUTTON IS PRESSED DISENGAGES
WHEN BRAKE PEDAL IS BELOW 20 M.P.H.
DEPRESSED
i !
\
D DEFECTIVE DISTANCE
EFECTIVE SWITCH DEFECTIVE ENGINE SENSOR
CONTROLULER
Y i !
L J
FAULTY ELECTRICAL SPEED CONTROL DEFECTIVE
CIRCUIT* SYSTEM OK FAULTY ELECTRICAL ENGINE CONTROLLER
CIRCUIT*
3
STICKY BRAKE SWITCH
J918H-28X
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TEST PROCEDURES

INDEX
page page
Checking for Fault Code .................... 4  Speed Control Cable Attachment—Servo ........ 7
Distance (Speed) Sensor Test ................ 4  Speed Control Switch Test . ................. 5
Inoperative System ... ... ... . o 4  Speed Control System Electrical Tests . ........ 4
Road Test . ......... ... . .0 iieianeinn. 4  Stop Lamp Speed Control Switch Test ......... 5
Speed Control Cable Attachment—Engine ....... 7  Macuum Supply Test .. ........ ... .. ... ..., 6

ROAD TEST

Road test vehicle to verify reports of speed control
system malfunction. The road test should include at-
tention to the speedometer. Speedometer operation
should be smooth and without flutter at all speeds.

Flutter in the speedometer indicates a problem
which might cause surging in the speed control sys-
tem. The cause of any speedometer deficiencies
should be corrected before proceeding.

INOPERATIVE SYSTEM

If road test verifies that system is inoperative and
speedometer operation is satisfactory, inspect for
loose electrical and vacuum connections at the servo.

Corrosion should be removed from electrical termi-
nals and a light coating of Mopar Multi-Purpose
Grease, or equivalent, applied.

Inspection should also be made to verify that both
ends of the speed control cable are securely attached.

CHECKING FOR FAULT CODE

(1) When trying to verify a speed control system
electronic malfunction use a DRB II to determine the
cause (refer to Powertrain Diagnostic Procedures
manual).

(2) Correct any problems found and recheck for
Fault Code if changes were made.

DISTANCE (SPEED) SENSOR TEST

For testing of the distance sensor and related com-
ponents refer to the Powertrain Diagnostic Proce-
dures manual.

SPEED CONTROL SYSTEM ELECTRICAL TESTS

Electronic speed control systems may be tested us-
ing two different methods. One involves use of a
DRBIL. If this test method is desired, please refer to
the Powertrain Diagnostic Test Procedures manual.

The other test method uses a voltmeter. The volt-
meter method is described in the following tests.

If any information is needed concerning wiring, re-
fer to Group 8W - Wiring Diagrams.

CAUTION: When test probing for voltage or conti-
nuity at electrical connectors, care must be taken
not to damage connector, terminals, or seals. If

these components are damaged, intermittent or
complete system failure may occur.

ELECTRICAL TESTS AT SERVO

(1) Turn ignition switch to the ON position. With
the speed control switch in the ON position, set up a
voltmeter to read battery voltage and connect the
negative lead to a good chassis ground.

(2) Disconnect the 4-way connector going to the
servo (Fig. 2). The blue wire with the red tracer of
the main harness 4-way connector should read ap-
proximately battery voltage. If not, check for loose
connections, brake switch adjustment or, repair the
main harness as necessary.

(3) Connect a jumper wire between the male and
female terminals of the blue wire with red tracer.
The other three male terminals from the servo
should show battery voltage. If not, replace the servo.

{(4) Using an chmmeter, connect one lead to a good
body ground. Touch other lead to the black (BK) wire
terminal in the 4-way connector of the main harness.
The meter should show continuity. If not, repair the
ground circuit as necessary.

ELECTRICAL TESTS AT ENGINE
CONTROLLER

(1) Unplug 60-way connector from the engine con-
troller, located on the left fender (Fig. 3).

{2) Connect negative lead of voltmeter to a good
body ground near the module.

(3) For the following tests, the ignition switch must
be in the ON position. Refer to Fig. 4 for controller
terminal locations. Touch the positive lead of the
voltmeter to the terminal in cavity number 33. With
the speed control switch in the OFF position, the
voltmeter should read 0 volts. With the speed control
switch in the ON position, the voltmeter should read
battery voltage. If not, repair the main harness as
NECessary.

(4) Touch the positive lead of the voltmeter to the
terminal in cavity number 53. As in step (3), the
voltmeter should read 0 volts with the switch in the
OFF position and battery voltage with the switch in
the ON position.
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SINGLE BOARD
ENGINE CONTROLLER

SPEED CONTROL
SERVO

1918H-29

Fig. 3 Engine Controller and Connector Location

(5) Touch the positive lead of the voltmeter to the
terminal in cavity number 48. With the speed control
switch in the OFF position, the voltmeter should
read 0 volts. With the switch in the ON position, the
voltmeter should read battery voltage. Pressing the
SET button should cause the voltmeter to change
from battery voltage to 0 volts for as long as the
switch is held. If not, perform the speed control
switch test. If the switch is not at fault, then check
the main harness and repair as necessary.

L1 | [ 1
?OOOOOOOO% i %OOOOOOOOO

' 30
0000000000
7 30

OOOOOOOOO?O
‘50000000083 0/,
NS - 1 A —

Bo00000000d
Fig. 4 Engine Controller 60-Way Connector Shown
from Terminal End

{6) Touch the positive lead of the voltmeter to the
terminal in cavity number 50. The voltmeter should
read 0 volts with the speed control switch in either
the OFF or ON position. With switch in either RE-
SUME or SET position, the voltmeter should read
battery voltage. If not, perform the speed control
switch test. If the switch is not at fault, then check
the main harness and repair as necessary.

(7) Touch the positive lead of the voltmeter to the
terminal in cavity number 49. The voltmeter should
read O volts with the switch in the OFF position.
With the switch in the ON position, the voltmeter
should read battery voltage. The voltmeter will con-
tinue to read battery voltage when either the SET or
RESUME switch is pressed. If not, perform the speed
control switch test. If the switch is not at fault, then
check the main harness and repair as necessary .

(8) Using an chmmeter, connect one lead to a good
body ground and touch the other lead to the terminal
in cavity number 29. With the brake pedal released,
the meter should show continuity. When the pedal is
depressed, the meter should show open circuit.

SPEED GONTROL SWITCH TEST

To check the switch, remove the switch from its
mounting position. Use an ohmmeter and refer to the
Switch Continuity Chart to determine if continuity is
correct, If there is no continuity at any omne of the
switch positions, replace the switch.

STOP LAMP SPEED CONTROL SWITCH TEST

(1) Disconnect the connector at the stop lamp
switch. Using an ohmmeter, continuity may be
checked at the switch side of the connector as follows
(Fig. 5).

(a) With the brake pedal released, there should

be no resistance between:
e the black (BK) and white with red tracer (WT/PK)
wires
® the yellow with red tracer (YL/RD)
¢ dark blue with red tracer (DB/RD) wires
¢ pink (PK) and white (WT) wires.
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SPEED CONTROL SWITCH CONTINUITY
CHART
(= y=1a
CONNECTOR TERMINAL END ;j EL
25
18DB 18YL
RD RD
188K 18WT
PK
18PK 18WT
SWITCH ®-
SPEED CONTROL SWITCH &,
CONTINUITY STOP LAMP AND SPEED
CONTROL SWITCH WITH
SWITCH POSITION CONTINUITY BETWEEN SPEED CONTROL 1908H-8
OFF PIN T AND PIN 4
PIN 1 AND PIN 4 Fig. 5 Stop Lamp Switch Connector
ON PIN | AND PIN 2

PIN 2 AND PIN 4
PIN 1 AND PIN 2
PIN 1 AND PIN 3

ON AND SET
ON AND RESUME

918H-14

(b} With brake pedal depressed, there should be
continuity between pink (PK} and white (WT)
wires. There should be no continuity between black
(BK) and white with red tracer (WT/PK) wires.
There should be no continuity between the yellow
with red tracer (YL/RD) and dark blue with red
tracer (DB/RD) wires.

(2) If the above results are not obtained, the stop
lamp switch is defective or out of adjustment.

Stop lamp switch adjustment is detailed in Group 5
- Brakes.

VACUUM SUPPLY TEST

{1) Disconnect vacuum hose at the servo and install
a vacuum gauge in the hose (Fig. 6).

{2} Start engine and observe gauge at idle. Vacuum
gauge should read at least ten inches of mercury.

(3) If vacuum does not meet this requirement,
check for vacuum leaks or poor engine performance.

_ “NSERVO HOSE

I‘\\
C

Fig. 6 Vacuum Gauge Test
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SPEED CONTROL CABLE ATTACHMENT —ENGINE

(1) The clevis of the speed control cable is retained
to the belicrank by a washer and hairpin clip.

(2) Visual inspection will verify that the cable is
securely attached. If the cable is not attached, the
speed control system will be inoperative.

SPEED CONTROL CABLE ATTACHMENT —SERVO

The speed control cable is attached to the servo
with a wire clip (Fig. 7). A check should be made to
verify that the clip is in place. If the clip is missing
the speed control system will be inoperative.

HAIRPIN CLIP

\\ J908H-15

Fig. 7 Speed Control Cable Attachment at Servo
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SERVICE PROCEDURES

SERVO UNIT

REMOVAL
(1) Disconnect vacuum hose at servo.
(2) Disconnect electrical connector at servo.
(3) Remove 2 nuts from servo mounting bracket.
(4) Pull servo away from mounting bracket.
(5} Remove and discard push nuts on servo studs.
(6) Pull speed control cable away from servo to ex-
pose cable retaining clip.
{7) Remove clip attaching cable to servo.

INSTALLATION

(1) With bellerank pivoted full rearward align hole
in cable sleeve with hole in servo pin and install re-
taining clip.

(2) Insert servo studs through holes in the cable.

{3) Install new push nuts on the servo studs.

{4) Insert servo studs through holes in servo
mounting bracket. One staud mounts reservoir.

(5) Install the 2 attaching nuts and tighten to 6
Nem (50 in. 1bs.).

{6) Connect vacuum hose to servo,

(7) Connect the electrical connector to servo termi-
nals.

SERVO THROTTLE CABLE ASSEMBLY

REMOVAL

(1) Remove hairpin clip and washer retaining ca-
bles on bellcrank. Remove servo throttle cable from
bellcrank.

{2) Disconnect cable at servo and remove cable as-
sembly.

INSTALLATION

(1) Locate cable through servo mounting bracket.

(2) Connect cable sleeve to servo stud, align holes,
and install hairpin clip.

{3) Insert servo studs through holes in cable.

{4} Install new push nuts on servo studs.

{8) Insert servo studs through holes in bracket. In-
stall nut washers and torque to 6 Nem (50 in. lbs.).

{6) Route cable from servo, to cable support
bracket.

(7) Install cable end on bellerank rod.
(8) Install washer and hairpin clip on end of bell-
crank rod.

SPEED CONTROL SWITCH

REMOVAL

(1) Disconnect battery negative cable.

(2) Remove 2 screws from back side of steering
wheel (Fig. 1).

(3) Rock switch away from horn pad while lifting
switch out of steering wheel.

{4) Disconnect 4-way electrical connector from
clockspring.

COVER STEERING HORN

(WITH SPEED  WHEEL RELAY
CONTROL GROUND
SWITCHES)

STEERING

NUT &  SOURCE
WASHER FOR
HORN
RELAY

GROUND
SPEED
CONTROL COVER
WIRE RETAINING
HARNESS SCREW 19119-8

Fig. 1 Speed Control Switch Removal

INSTALLATION

(1) Connect 4-way electrical connector from clock-
spring to switch.

(2) Place switch in steering wheel, sliding the for-
ward edge of switch under horn pad. Line up locating
pins on switch with holes in steering wheel frame.

(3) Attach switch to wheel with 2 screws starting
with the screw at the left end of the switch.

VACUUM PUMP
Refer to Group 5 - Brakes for removal and instal-
lation of the vacuum pump.
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WIRING DIAGRAMS
INDEX
Wiring Diagram- Wiring Diagram
Name Sheet Number Name Sheet Number
A/C and Heater System Left Headlamp Ground . ..... ... ... ... ...... 17
Blower Mator . ... ... ... .. 27 Left Park and Turn Signal Lamp .. ............... 17
Blower Motor Resistor ... ... ... ... .. .. 27 Left Side Marker Lamp ... . . ..o 17
Clutch Cyeling Switch . ...t 28 Right Headlamp .. ... ....... .. ....ooivoen., 18
COMPIESSOT . . oo o e e e e 28 Right Headlamp Ground .. ... ... ..o 18
FUSB -« o e 27 Right Park and Turn Signat Lamp .. .. ............ 18
Heater Blower Switch ... ... ... ... ... .. ... ... 27 Right Side Marker Lamp . ......... ............ 18
Low Pressure Switch ... ....... ... .. ... . .. ... 28 Front End Lighting {Canada)
Vacuum Switch ... .. 27 Daytime Running Light Module . . ...... .. ... ... 20
Zener Diode . .. ... .. 28 Left Headlamp . ... ... .. . 19
Anti-Lock Brake System . .......... . ... ... 13, 14 Left Headlamp Ground .. ....... .. ... ... ...... 19
Brake Warning Switch . . . .. ... ... .. Lo 14 Left Park and Turn Signal Lamp .. ....... ... ... .. 19
Controller . .. .. e 13 Left Side Marker Lamp ... .. ... .. ... ... ... 19
Diagnostic Connector . . .......... ... L, 13 Right Headlamp .. . ... ... . ... . ... 20
Dual Solenoid Hydraulic Valve .. ................ 14 Right Park and Turn Signal Lamp .. .............. 20
Electric Vacuum SENSOT . . .. v vt e oo 14 Right Side Marker Lamp . . ... ... ... ...... ..., 20
FUSE . . e 13 Fuel Tank System
Ground . ... 14 FUSE .« ottt e e 2
Park Brake Switch . . .. ... . 13 Sending Unit . . ... .. ... 32
Resistor . . ... 14 Headlamp High Beam Switch . .. .......... ... ... .
RW.AL Sensor ... .. ..o 14 Headlamp Switch ... .. ... . .. . o 21
Stop Lamp Switch .. ... ... ... . . . 14 Headlamp Switch Controlled Interior Lighting .. ........ 22
Bulkhead Conmector ... ....... ... .. .. ... ... 33, 34 A/C Heater Switch Lamp . .......... ... ... .. ... 22
Charging System .. ........ ... oiuiiienr .. 1, 2 Ash Receiver Lamp .. ... ... 22
ABBINALOY - . e 2 Ground ... e 22
Battery . ... i Headlamp Switch Ground . ... ... . ... ... . ... ... 22
Fusible LINKS - . oo o 2 gnition Switeh .. ... 5
LOD. COnNector .. .o vt 1 Message Center ... .. e 25
Voltage Regulator .. .. ... ... ... 2 Message Center Splice . ........................ 26
Engine Controller Conmector . .. .. ... ..ot ovnn 35  Oil Pressure and Temperature Warning System . ... ..... 12
Engine Wiring . .. .. .ot 7,8, 9,10, 11 Coolant Temperature Sending Unit . . ... .. ... ...... 12
Air Heater . 7 Dil Pressure Sending Unit Switch . ... ... ... ... 12
Air Heater Relay ... ... ... v 7 Overdrive Lockout System AS18 .. ......... ... .. ... 6
Battery . ... . ... 7 Coolant Thermal Switch . ....... ... ... ... ... .. 6
Diagnostic Connector . . ... .. ... ... 10 Control Module . ... ... ... .. ... .. B
DIStAnce SEASOE . . v oo 9 Engine Controller . .. ... ... ... ... ... . B
Engine Controller . ...... ... .. ... ... ... 8, 9, 10 Lockout Solenoid . .. .. ... ... 6
Fuel Heater .. ... ... .. . s 11 Lockout Switch .. ... .. ... ... .. 6
Fuel PUMD . oo 11 Transmission Thermal Switch .. .. ... ... ... ...... 6
Fusibie Link . ... e 7 Rear Lighting System . ... ... . ... ........ .. 29, 30
GIOUND . o oot e e 11 Seat Belt Warning System
KSB. MOMOE o o o e e e e e 11 Combined Buzzer . ... .. .. . . .. 32
RESISION . v o et e ik Fuse ...... ... ... 32
Thermo Switch . .. . . ... 11 Seat Belt Switch .. ... .. ... .. ... . . o 32
Throttle Position Transducer . ... ................ 10 Speed Control System
Temperature SENSOT . . .. ..o vt 8 Clockspring . . ..o 16
Water-in-Fuel Sensor . . ... 8 Engine Controller . ... 15
Four Wheel Drive indicator System FUSE . 16
FUSE .« o v o e e e e e e e 3 Resistor . .. ... .. ... e 16
LMD o e e e a4 SBIVD . . e e 15
Transfer Case Switch . . ... ... ... ., 31 Speed Control Switch . .......................16
Front End Lighting Stop Lamp Switch . ... ... ... o oo 16
Left Headlamp . . ... oo e 17 Starter System . . ... ... .. 3,4
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Wiring Diagram Wiring Diagram
Name Sheet Number Name Sheet Number
Back-Up Lamp Switch . . ... .. ... .. .. .. ... . 3 Windshield Wiper System
Clutch Switch . .. .. ... ... . . .. 4 FUSE .. 23
Neutral Start Switch . . ... .. ... ... ... ... .. ... .. 3 Ground . ... ... 23
REIAY ... e 3 Mator . ... 23
Starter MOTOE . . ... .. 3 Switeh . .. ... 23
Stop/Turn and Hazard Flasher System Washer Motor .. ........... ... ... oL 23
FUSE . ot s 24
Hazard Warning Flasher . . ... ... ... .. ... . ... .. . 24
Switch ... . e 24
Turn Signal Flasher . ... ....... ... .. ... ... ... 24
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TO IGNITION
SWITCH f—-—‘vﬁ\JZ 14DB
(SEE SH 5)
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ENGINE WIRING f—————————J2 14DB 0J2 1408 —————{ CONNECTOR
(SEE SH 11) / (SEE SH 10)
RO EI Y S J2 1408
(SEE SH 7 J2 1408
(REAR OF BATTERY)
T S
Al
BBK Al
BLACK BBK
BLACK RED
: w15 [
B C13 14BK/RD * ¢ |
AS ?/0 BK l—ll[ll[—) l c13
108K — +- 14BK
Lmém—' TO FUSE #15 RD*
(LEFT FRONT (SEE SH 41)
1 OF ENGINE)
= At
ENGINE 2/0 RD
L GROUND 1.0.D.
= (LEFT FRONT A3 CONNECTOR
BaDY  OF ENGINE) 14PK
Doty NATURAL
(LEFT YOKE (FRONT LEFT
LEF T Yok SIDE SHIELD)  |[FF]
BATTERY)
o3 Al
! 6BK
#23[[8]) 2008
TOHAZARD
FLASHER §———————A3 16PK
{—M 2/0 RD (SEE SH48)
2/3190 A3 16PK ——@—— A3 22WT
S5 14BR S5 14BR \
l FUSIBLE LINK
L~ (HYPALON WIRE
MOTOR {REAR OF BATTERY) RELAY
(SEE SH 3) (SEE SH 3)
CHARGING SYSTEM WITH DIESEL
AD 1 5.9L ENGINE JO18W-13




WIRING DIAGRAMS 8W -5
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TO IGNITION
—————82 14YL———%  SWITCH
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v U (SEE SH 1)
i R10;
(LEFT LEFT IL
FENDER | mem Al Anerr AIR SPLICE
SIDE HREEALTAEYR S1DE HEATER
SHIELD) | "™ SHIELD) T RELAY
J2
E 14DB g 3| J2
N 14DB
46 885k—10) ' I (0) A
J2 14DB
521
1871 A7 158202R
AB BK* 6BK
6BK BKX
S21 18YL/BKX
—10) (OLF————47 68K~
E E (OGN INTAKE
UNDERINLET
PIPE)
AIR
INTAKE
HEATER ES
200G 521 18YL/BKX
WT %
1 s
= = ¥ m‘*“ 2006 J? 14DB
WT*
TO MESSAGE 522 1BOR/BKX
CENTER (DIESEL) 0) T0 STARTER
(SEE SH 25) ©® ®© RELAY ¥ S5 18BR
o T @ (SEE SH 7)
D. © ES 20DG/WT%
®®

AD

DIESEL ENGINE WIRING

JOBW-13




WIRING DIAGRAMS

aw - 1

TO GROUND EYELET
NS 18BK/LB ——3 1 <i:>>SPL\CE ri (SEE SH 11)
——7 (SEE SH 10) K5
16BK X
K32 20TN/BK %
- 1§§K DARK GRAY
(B % (REAROF ENGINE W J2_91_
QocoQ
CIEE)
S20 18LBX
DARK GRAY
70
DISTANCE oo -
SENSOR 20TN ,002
(SEESH 12} 83K T VACUUM
SENSOR
(SEE SH 14)
T’
KS KS
lSSZLOB 18BK % 18BK X
K32 BKx
[ SAVAVAS 0TN
BK
WATER-IN-FUEL SENSOR TEMPERATURE
{IN FUEL FILTER) SENSOR
KS
18BKX
K31 20BK/PKk —-K31 20BK/PK % ﬁﬁ%
BK X
el - k32
T0 MESSAGE /) () 20TN
CENTER BK X
(DIESEL}
(SEE SH 25) L__
TO DIAGNCSTIC CONNECTOR DK5 16BK X
(SEE SH 10) 5
1H)- K32 20TN/BK x—
ENGINE
$21 18YL/BKX ———&H16 CONTROLLER 54F3)- K31 20BK/PKX
J2 140 ——— {9 5 F>—K5 18BK} ——————
522 1BOR/BK} ——<&H15
$5 18BR —————(&8 FOR 21—>—520 1BLB/BKxX
CONNECTOR
ES 200G/WTk ————(&{56  (SEE SH 35)
J918W-13 DIESEL ENGINE WIRING AD 8




8W - 12 WIRING DIAGRAMS

SINGLE BOARD ENGINE CONTROLLER

(DIESEL) CONNECTOR

(SEE SH 35)
3 29 30 a7
Y Y Y T
D40 s4 G7
i 18WT 20BR 20WT
16RD PK X YLX ORX
¥
TO FUSIBLE TO STOP LAMP TO STARTER
LINK SWITCH RELAY
(SEE SH 2) (SEE SH 14, 186) {SEE SH 3) TO DAYTIME
RUNNING LAMP
MODULE
(CANADA ONLY)
{SEE SH 20)
DARK GRAY ‘T
& )
20WT
_ ORX
7 20WT/OR X ———rT] G7 20WT/OR X l
Belle)  Collof &
(REAR OF ENGINE) 285";
N5 20BK/LB X N5 20BK/LB k—~——
T 443 m
G7
20WT
OR %
DISTANGE SENSOR
(ON REAR OF
TRANSMISSION) o e—————
OO, Om0C

AD

TO LEFT
PRINTED CIRCUIT
BOARD CONNECTOR
(SEE SH 52)

DIESEL ENGINE WIRING

JNBW-13




¢ WIRING DIAGRAMS  8W - 13

SINGLE BCARD ENGINE CONTROLLER

CONNECTOR
(SEE SH 35)
SR 25 45 4 6 22 23
N PE— T T T T T T
Y T Y Y ¥ T Y
o9 DK20 K8 K7 K7
168K 168K DK21  20LG 20VT  180R 180R
@ 20PK DIAGNOSTIC Wix  DBx 0B X
O CONNECTOR
(1] B
19 49 93K
18BK 148K 10 DK5 L BX
16BK X
seLice §—— 3
TO DAYTIME (SEE5H &) 1408
RUNNING LAMP A N5 18BK/LB%
MOCULE
(CANADA ORLY) 70 VACUUM SENSOR 1408
(SEE SH 20) {SEE SH 14)
TO ENGINE WIRING TO@SPLICES——— BLACK
(SEE SH 11) (REAR OF ENGINE)
(SEE SH 1}
N5 20BK/LB %
10 TEMPERATURE
SENSOR N5 18BK/LBX 1§§K
(SEE SH 8)
LB X
TO WATER-IN-FUEL
SENSOR N5 18BK/LB %
(SEF SH 8)
' N5 18BK/LBX
@K? 180R/DB X
KB 20VT/WTK m———eee
I
THROTTLE POSITION
TRANSDUCER
(AUTO/TRANS ONLY)
918W-13 DIESEL ENGINE WIRING AD 10




8W - 14 WIRING DIAGRAMS L 2
RESISTOR THERMO
42 (SR SWITCH
14DB b
TAPED N
HARNESS NEAR
THERMO SWITCH BLACK
J2
1408
12 o205 0 m‘
14DB OoocoQO Ooouoi
RD X
JS 14BK G 148K —
(REAR OF
ENGINE} Jo
BLACK TD 14DB
— J2 SPLIGE
— 1408 (SEE SH 10} i
10
@ SPLICE
rlo[| (SEE SH 1)
J2 14DB
\
COLD START [ |:
ADVANCE — g Y P,
(K.S.B. MOTOR) 1 4B FI :
1
J2 ' J2
(FRONT OF 1408 NN 14DB
ENGINE) TO OVERDRIVE
LOCKOUT SOLENQID
(SEE SH 6)
J3 148K (AUTO/TRANS) /—BLACK
AN —
; N  ama— |
4% 4 ONLY 54
% ( 185R
X g Y.L*
186K J9
| LABK | MANUAL 42
TO TRANS/CASE o
SWITC’IH o L TRANSMISSION |J L‘ 1408
SEE SH 31) I
— 2 Ca C—
—KS 16BKX 70 STARTER
RELAY FUEL PUMP
(SEE SH 33 (CENTER OF
ENGINE}
(REAR OF -
ENG]NE) FUEL =3
HEATER
(REAR OF
L——{10 @ SPLICE ENGINE)
(SEE SH 8)
AD 11 DIESEL ENGINE WIRING JO1BW-12




WIRING DIAGRAMS

8W - 15

TO LEFT
PRINTED CIRCUIT
BOARD CONNECTOR

(SEE SH 56)
()
OO0 00

G20 20VT/YLK————— G20 20VT/YL X

G6 206Y (=

w2

TO RIGHT
PRINTED CIRCUIT
BOARD CONNECTOR
(SEE SH 56)

I G660 20GY/YLk

660
206Y
YLk
J\ s
/T\ ey
0IL PRESSURE
SENDING UNIT
AND SWITCH
7 (LEFT SIDE
J — OF BLOCK
/ CENTER)

G660 206Y/YLX¥X——
G6 20GY

OIL PRESSURE AND TEMPERATURE

660 20GY/YLX ———<é&—— G660 206Y/YL*

Gb 206Y

BLACK
(REAR CF ENGINE

620
20VT
YLX

66 20GY

G20
20vT
YL*¥

TEMPERATURE
SENDING UNIT
(LEFTREAR
OF CYLINDER
HEAD)

JO16W-13 SYSTEM FOR DIESEL ENGINE AD

12




8W - 16 WIRING DIAGRAMS
(1o T0
10 IGNSTION
TURN SIGHAL (o P02 148Kx —F 'Siren
FLASH
(SEF SH 48) §—D1 18RD/YLX o7 (SEE SH 5}
{1
3 —>—01 14RD/YLX FUSE #9
(20 AMP)
1 +——1IS1 16LG6 X 151 16LG X
8 —3)—DS1 14WT/BRX DS1 14WT/BRX
11 —)>—Vs1 18LB - VSl 18LB
4WD INDICATOR
4 ——X4 20LG/BR ¥ ~————3 | AMP SWITCH
(SEE SH 31)
14 ——-B01 18RD/VTX
REAR
WHEEL /’
ANTI-LOCK 13 F—2>-—B02 IBNT/VIX __/ﬂ"
CONTROL
A TWISTED PAIR
(RWA.L)

ROLLS TEST CONNECTOR
(IN-PLANT USE ONLY)

7 ———D4 18HT/TNX

il BO1 18RD/VT X

| "

S BO2 1BWT/VTX:

9 r—3——D3 20PK/DBX

D4 18BWT/TNX

& —)>——P2 20BK/GYX

D3 20PK/DBX

»—AT1 180R
o 12 5 27 '
T <L
\
Y 1 PS 206Y/BK X
\
y
\
\
\
\ T0
INTERMITTENT
\ H40 18BKILG ¥~ yipER MODULE
\ {SEE SH 46)
| e e e e e ke 1
! GRAY |
| :
[ D4 18HT/TNX ——B801 1BRD/VTX !
| P2 20BK/GYX —— B02 18WT/VTX |
| PS5 206Y/BKX ——DK 18BKX !
| X4 20L6/BRX ———VS1 18LB !
1 DI 14RD/YL¥ —— H40 1BBKILGX |
| AT1 iBOR ———D3 20PK/DBX |
| ISl 16L6X DSi 14HI/BR* |
| |
o e e e e e e e e A e e A —— e A

DK L8BK ¥ ——

/—BLJ\CK

B

SERVICE
D1AGNOSTIC
CONNECTOR
(LOWER RIGHT
SIDE COWL)

PARK BRAKE
SWITCH

T0
MESSAGE CENTER
(DIESEL)
(SEE SH 25}

P2 20BK/GY %

TO
IGNITION
SWITCH
{SEE SH 5}

REAR WHEEL ANTI-LOCK BRAKE SYSTEM
(DIESEL ENGINE)

J918W-13




WIRING DIAGRAMS

8w - 17

¢
LEFTREAR
——B0Y 18GY/WTX éHAMEnA;U
PANEL GROUND = BLACK
—B09 18GY/BKX
18L.8 RESCT SWITCH
——D0S1 14HT O 14T
— X —— Q Off—— t66n
IS1 16L6 T ] EARN
188K .-

18

PS5 18GY/BKX

BRAKE WARNING
LAMP SHITCH
(LEFT FRONT
FRAME RAIL)

DUAL SOLENOID
HYDRAULIC VALVE

L

LUE
(LEFT SIDE UNDER INSTRUMENT PANEL)
BO1 18RD/AVT X — 1//, -BO1 18RD/VTx
BOZ ISHT/VTX
"B02 18WTATX —
TWISTED PAIR / 0
HAZARD
D4 18HT/TNX D4 16WT—] FLASHER
I stgCH
03 20PK/DBX-——*———————] (SEE SH 24)
10 03 LT B0l B02
P BUZZER 235@ TNX (TAPED IN 18RD 1BRD
20BK (SEE SH 32) HARNESS NEAR VIX VX
GY X L\ CONNECTOR)
m#aa r—c>3 18PK /DB X— 3 CHo D4 20T/ TN X ]
H4 188K ——
P2 20BK/GYX [
To H4 208K
70 RESISTOR
@ o @E D40 18WT/PKX
20BK
oliee U o |
(SEE SH 8) (SEE SH 22) ' =
#41 OR¥
rTJ TWISTED
KS l::] PAIR
1 8BKX L8uT 1‘
1BWT/PK X
18PK 18NT
92 =
1408 TO ENGINE
CONTROLLER
(SEE SH 9)
ELECTRIC 10 - 2
VACUUM DIAGNOSTIC
SENSOR CONNECTOR ®
(SEE SH 10)
STOP LAMP SWITCH R.W.A.L. SENSOR
g%EFT F%NDE? (IN REAR DIFFERENTIAL)
E SHIELD
REAR WHEEL ANTI-LOCK BRAKE SYSTEM
J918W-13 (DIESEL ENGINE) AD 14




8W - 18

WIRING DIAGRAMS

SINGLE BOARD
ENGINE CONTROLLER
(SBEC)

ON/OFF 48
SET 48

RESUME 50

BRAKE
SENSE 29

VACUUM 33

VENT 53

CONNECTOR
(SEE SH 35}

—)—————— %32
——————X31
X33

L —y)————— D40

Fp——————X36

————————X35

X9B 208K

20BK

X98

20YL/RD*

20BR/RDX

20WT/LGX

18WT /PKxX

20TN/RD*

20LG/RD*

e
TO SPLICE
)

{SEE SH 23

AD

15

DIRECT
CONNECTION
TOSERVC

o

X390
20DB | 20

TN
Dx

4

O

SPEED CONTROL SERVO
(UNDER BATTERY TRAY)

DIESE

L

ELECTRONIC SPEED CONTROL SYSTEM

X30 200B/RD *

DBX

A

TO SEAT
BELT WARNING
SYSTEM
(SEE SH 22)
FUSED BATTERY
FEED

JO18W-13




WIRING DIAGRAMS  8W - 19

TO IGNITION

SWITCH  f——— J2 14DB ———(é
)

(SEE SH 5

#10

=]

X32 20YL/RDX——

# 8

X31 2CBR/RDX )

[5)-/

T0‘4‘IIH | —

GROUND SPLICE 44
(SEE SH 22) 20BK

D3 20PK/DBX*

X33 20HT/LGk——)p——]

X30 20DB/RDK——)——

K _
I X34 20RD/LEX
FUSE #11 1 -
2 AMP
13
_>
X32 20YL/RDX
X31 20BR/RDX
o TORWAL
X3 MODULE X3l ooy
ot (SEE SH 14) 208R 20D
I RD x LB*
X33 20MT/L X32 20YL/RD® —
¥31 20BR/RDX

X30

008

RO¥  p4
18T
TNX

D3 18PK/DB ¥

D40 1BWT/PK*x—)—D40 1BHT/PKX

D4 20WT/TN X —@~ /8
RESISTOR l
L H4 20B¥

D4 1BWT/TNX

X34 20RDILBX® —
X33 20WT/LG*

@ T0 HAZARD . ___--°°°°
FLASHER SWITCH ! =

{SEE SH 48} |

(TAPED IN !
_______ JHARNESS NEAR ‘==———===-=

G \ CONNECTOR)
18WT 4T
IBBﬁBDB PRX L8NT
188K
i8PK | ppx ) LBWT PKx
g 18PK L8HT
[ -
T Gl L 1
I
@ ® ] ®

o7

STCP LAMP AND
SPEED CONTROL SWITCH
WITH SPEED CONTROL

DIES

STOP LAMP SWITCH
WITHOWT SPEED CONTROL

EL

191813 ELECTRONIC SPEED CONTROL SYSTEM

[wu)

¢

N
-

COAST

e o
RESET& ACC

SPEEDCONTROL
SWITCH
(INSTEERING WHEEL)

AD 16




8W - 20 WIRING DIAGRAMS 4

BLACK  TODIMMERSWITCH | f——u4 16vTX
(SEE §H 39) §——L3 14RD/ORX
TO RIGHT f——05 187N D5 18TN
PRINTED CIRCUIT
BOARD CONNECTOR TOTURN | §——D05 181N 05 187N
L33 (SEE SH 52] SIGNAL SYSTEM
) (SEESH48) | ¢ ps 18L6——
BKX
——D6 18L6 DS
m — 18L6
#12 T To@ SPLICE §—— L7 1BBK/YLX L2
LB B L EB)e L [E])s
L33 (SEE SH 21) T o~ ” S
16RD
BKX
L3 14RD/ORX L3 L4RD/ORX
L7
188K
o YLk
LEFT
HE ABLANP O L4 LBVT ¥ L4 16VT X
4
L9 20BK
LEFT SIOE D6
MARKER LAMP 1816
@L? 18BK/YLX
D6 18L6 ————
L7
188K L9 Lg
YLX 188K  18BK
L7
BLACK 1Y8LB>|F<<
8 @
1oL L9 18BK =
ul L7 LEFT
(Fm— g e o o rgRa
;E (LEFT FENDER
' SIDE SHIELD)
L8BK/YLX L7 18BK/YLX —
EFT PARK L7 18BK/YL X
N0 TURN {LEFT REAR RADIATOR
SIGNAL LAMP YOKE PANEL)

AD 17 FRONT END LIGHTING J3184-13




¢ WIRING DIAGRAMS  8W - 21

co 14— 70 4"» SPLICE
DS C9 14BK {SEE SH 23)
18TN
DS
18TN
’</// =
T m”? RIGHT HEADLAMP
GROUND
{(CENTER DASH
PANEL)
L3 14RD/0RX —
L9 20BK
| RIGHT
L4 1evx 1O HEADL AMP
L3 14RD/ORX
L7
18BK
YLX
L9 C9 C9 148K TO BLOWER MOTOR
208K 14BK ) (SEE SH 27)
| ———— L7 lBBKIYL*w
1g?n DS 18TN
€9 14BK —— Rgﬁg;SlD%
MA LAM
xdy L7
188K
YLX
RIGHT PARK
L9 \\\\ 18BK/YL X AND TURN
188K . SIGNAL LAMP
= 0]
D5 18TN——e 36 —— 188K
L9 18BK 8T

(RIGHT REAR
RADIATOR YOKE)

J918W-13 FRONT END LIGHTING AD 18




8W - 22 WIRING DIAGRAMS ¢

L33 16RD/BKX — 133 1BRO/BKX
TODIMMER SWITCH| S——L4 16VTxX
BLACK (SEESH3%) | £—13 14RD/0RX
f——D5 187N D5 18TN
SIGNAL SYSTEM
1O RIGHT (SEESH24) | ¢ 0o iaig
PRINTED CIRCUIT
BOARD CONNECTOR ——05 18L6
(SEE SH 52) L N
#26 #21 # 6 E:J#s
TG@ SPLICE §—— L7 18BK/YLX TC‘B Akm :\E’J =
(SEE SH 21) P \7
L4 16YT X
L3 14RD/ORX L3 14RD/ORX
LEFT
HEADL AMP L7
18BK
== YLX
O L4 16VT X
L= 08
18L6
LEFT SIDE L9 208K @
MARKER LAMP
@u 18BK/YLX
D6 18LG ———ry
L7
18BK L9 L9
YL X 188K 188K
L7
BLACK 18BK
18L6G YL X
L8 18BK =
5 L7 LEFT
188K =— D6 18L6 18BK HEADLAMP
] YLK GROUND
- (LEFT FENDER
SIDE SHIELD
L7 18BK/YLX — )
18BK/YLX
L7 18BK/YL X
TR (LEFT REAR RADIATOR
SIGNAL LAMP YOKE PANEL)

AD 19 FRONT END LIGHTING (CANADA) 1918913




WIRING DIAGRAMS  8W - 23

TO HEADLAMP (" DAYTIME RUNNING )
SWITCH 120 18LG/BK X———(é—— 120 14LG/BKX————  (DIRECT LI1GHT MODULE
(SEF SH 21) 13@ CONNECTION
# —=n T0
onolll MODULE)
133 16RD/BKX——<é—— L33 16RD/BKX = ofno
[II:[O o olio
#12@ 1 ollo olio 3
Uo of|lo
\:Eé?_; oLo
67
20WT
J9 1BBK - ORX (ENGINE COMPARTMENT
g2 LEFT SIDE)
D5 1408 \_ v,
18TN L4
b 1O 16VTX —{To@SPLICE
181N
(SEE SH 9)
) SPLICE
g E’J”? (SEE SH 10)
L3
L4 16VTX 14RD
OR% TO ENGINE WIRING
L3 14RD/ORX— et sEE SH 2
(DIESEL ENGINE)
L9 22BK
L 14 18vTX
RIGHT
L4 1BVIX (:) HEADLAMP
L3 L4RD/ORX fj
Lg
22BK
L7 18BK/YL X
D5
18TN DS 18N
Co 14BK RIGHT SIDE
i MARKER LAMNP
Ilﬁs)
L7
1$Ei T0 BLOWER MOTOR
I BLACK (SEE SH 26)
cy L8BK RIGHT PARK
14BK AND TURN
18 BK/YLx— SIGNAL LAMP
[
05 18TN——8 Aﬁl—— 188K
1.9 18BK 187N
(RIGHT REAR
RADIATOR YOKE)
RIGHT
HEADLAMP
GROUND
(CENTER
DASHPANEL = ‘
JO18W-13 FRONT END LIGHTING (CANADA) AD 20




WIRING DIAGRAMS

8W - 24 ¢
L1 12RDX ———— 11 12Rox—f 'O FUSIBLE
I FUSE #14
L1 12r0x — (@] #1 ( ) (3 AMP)
FUSE #4 1BTN —{{T @@ — E2 200R
Tooooooa]] (U*’ggﬁLgEFT
4 Cs\ 6 TO RADIO L7 18BK/YL X
(SEE SH
53, 55, 57) ROOF CLEARANCE AND
L L L7 IDENTIFICATION LAMP
P PROVISION
HEADLAMP
SWITCH (SEF 5H 32, 33)
5 L8 I ( INSTRUMENT
12RD X 18PK L7 18BK/YLX
TO HORN RD X PANEL )
RELAY L8
(SEESH20) | 18Pk . [5)-2
RD % (182 —— L7 18BK/YLX L7 18BK/YLX—
| | }
| L7
10 L Yox
LEFT DOOR ,%Bl | @12 1416 1
(SE\EVL;THng) cRculT % fl_»_ L20 L4L6/BKx
T BREAKER Uil NATURAL 10 FACHE END
M16 20BK/LB X R GCEINEN 426 SEE SH 17,
u ! \‘—‘_} 2018 ( 19
— M16 20BK/LB% (¢ N\\‘,
T0 REAR
. RHEARH HH A 20 ek
M2 20YL—-(%A~——Q—-—>; HAHH HH 1416 lgkg (SEE SH 29}
SNOW PLOW Y ¢ [ TO COMBINED
PROVISION ] BUZZER
(SEESH22) == |O i M (SEF SH 32)
SPLICE ;208 T
(SEESH A1) H4 / T8 A
TOKEY-IN
188K ! SWITCH | fm=—=1 Hi 30
! [~ | (SEE SH 41) . ® (BLG
21| SPLICE ! QMOIBSK Lo 55T BK X
(SEE S 22) E—H4 18BK— | LBX L5 Lao
Mi6 20BK/LBX ; | r g
e o s e e e { FOR e
[ M16 20BK/LBX i . =~
| M16 20BK/LBX ! (S%ENSNHE%OQ‘O) o)
{ M26 2018 | ‘
26 22LB | 1%SD 1'631 10 D;;(?H\/IE
X
L8 18PK/RD X BLACK | 0RX RUNNING LAMP
; l MODULE
M2 20vL ! (SEE SH 20)
x | (CANADA ONLY)
L2 14L6
1 Prir Sl PROVISIONS
i | FOR SNOW PLOW
} ! LIGHTING
LEL 187N L7 18BK/YLX | ONLY
1 |
fTTTTT T T i BLACK Lo
(NEAR BULKHEAD
CONNECTOR) OR% lel\i* E’] #5 0
FRONT END
e v x—5 | onTinG
{~L3 14RD/ORX—T| (SEE SH
17, 19)
AD 21 HEADLAMP SWITCH #6 J318W-13




WIRING DIAGRAMS

8W - 25

H4 188K —— PROVISION FOR
E2 200R SNOW PLOW
: %%NTHHOLSS
_ (NEAR FUSE
£2 200R E2 200R \ BLOCK)
E2 200R \ ek
H4 £2 I
18BK 200R Of
10 18RD
RADIO YL¥
ASH E2 200k (SEE SH
RECEIVER 53, 55, 57)
LAMP
H4 20BK T0 TURN
EIECDTlE%Er\hC —{ SIGNAL FLASHER
COONTROEL £2 200R (SEE SH 24)
MODUL
SEE SH 29 PRINTED
N, (RCUIT BOARD 52R
CONNECTGR 200
(SEE SH 52)
H4
TO OVERDRIVE BLACK (RIGRT OF
20BK SWITOH CONTROL )
(SEE SH 5)
H4 22BK RED BLACK
T0 MESSAGE 180R
H4 CENTER
18BK (DIESEL)
ST (SEE SH 22) 188K Ha
TO CHASSIS
(SEE SH 29) SHITCH
H4 i LAMP
18BK Ha 18BK —3 TO SEAT BELT SWITCH
(SEE SH 32) (RIGHT OF
BLACK TO KEY-IN LAMP SCTOEEH'NG
- LUMN
\ H4 20BK —3 (STE SH a1) < )
<]
U Ha Hi TO INTERMITTENT
108 —— OVERDRIVE 110DULE 208k Ha 18BKILG —S WIPERMODULE
T0 (SEE §H 45)
HEADLAMP 4
SWITCH 20BK _
GROUND @
(SEE SH 21) 2]
H4 208K —
H4 12BK H4 IBBK—————S LIGHTER
(SEE SH 44)
TO CARGO LAMP
va | He | M4 (TO BRAKE SWITCH H4 208K § swiToh
208K [128K 20BK ™3 (SEE SH 14, 16} (SEE $H 41)
T0 Ha TO A/C &
COMEBINED BUZZER SJHSBK H4 188K o HE{QEEERSLVI§I?IG
(SEL SH 32} TO POWER DOOR LOCKS 7
(SEE SH 65) H4 208K——— TOGLOVE
TOMAP LAMP ¢ ( 70 PCWER MIRRORS BOX LAMP
AND READING 3 ISEE SH 67) (SEE SH 44)
(SEE SH 41) TO POWER WINDOWS
(SEE SH 63)
HEADLAMP SWITCH CONTROLLED
J918W-13 INTERIOR LIGHTING AD 22




8W - 26 WIRING DIAGRAMS ¢
0
TO SPLICE 0 CHASéSiS SPEEEE%%TROL
WIRIN
(SEE SH 18) (SEE SH 32} {SEE SH 15}
ey oy i
L9
18BK ¥9B 208K
X2 16GY
WINDSHIELD WIPER SWITCH (CONNECTOR - SEE SH 80) SPLICE
L0 It FOR
L4BK DIESEL
PARK ONLY
c9
14BK
GROUND
(LEFT S[D%
1 4 3 DASH PANEL
" S ¥ PP
7
&
8
(S
V6 V10 a 9
18DB  20BR
194 1806 aBRx : V6 18DB —( Y 1K 0 A/C
YLx * € BLOWER MOTOR
(SEE SH 26)
FUSE#10 g
(20AMP) 148K
@)z «s[@)g «s[@)5  #sfa]r = [a] « 23
TOIGNITION
SWITCH
V4 (SEE SH 5)
{880 V5 V3 V6 Vi
T 1806 18BRX 18DB  20BR
ve
208K
P2 HT TL P Al 6
I : I
A ,iﬁ\ \vs L 8DB WINDSHIELD WASHER
—- — l PUMP MOTOR
L — Ny (UNDER WINDSHIELD
- pARK 10 A/C SYSTEM . WASHER RESERVOIR}
SWITCH (DIESEL ONLY) ~
N (SEE SH 28} AN
2 SPEED WINDSHIELD . R I
WIPER MOTOR . | | 1 1]
(CENTER OF PLENUM) AN v3 1eeRx | | |
[
SsorsEEY———ve 1808 [ VIO 20BR
1! Hif— V5 1806 : { V9 Z0BK }
I [EE——v4 1BRD/YLY | | |
L= L !
AD 23 WINDSHIELD WIPER SYSTEM JO18W-13




¢ WIRING DIAGRAMS  8W - 27

TO IGNITION TO CHARGING
02 148Kx———3%  SWITCH —————{  SYSTEM
(SEE SH 5) (SEE SH 1)
HAZARD
T A3 WARNING
1BPK FLASHER

i
A
i
rn
w

FUSE #9

7 €8 C9 C10f (20 AMP) MOUNTED ON ‘”DD“!
FUSE BLOCK =B

N PN PN PN T (SEE SH 77) = ,

QLI

TORWAL A3

mountep on Bl o LeRoMLE —] (SoE SH-13) L Fust#3
e )
@ @-)—-D31 18BK¥
uur ! 10 SNUWSPOLNDW a K 31 188K
— D! 18RD/YL¥——  PROVISI
g e (SEE SH 22)
——D32 18PKX D32 18PK¥ ~——ro
J 2
run &>
T0 BRAKE SWITCH
FLa: 02 D4 18WT/TNx ~—5 (e SH 14, 16)
18RD .
BKx
— D4 BWT/TNX TO R.W.A.L. MODULE
D4 1BWT/TN x —§ (S )
D32
TO REAR
e ————————07 18BR/YLX — LIGHTING
{SEE SH 29
L TO LEFT
o PRINTED CIRCUIT
o BOARD
CONNECTOR
4 (SEE SH 52)
1870 FOR D7 TO FRONT
BK X HAZARD FLASHER CONNECTOR 18BR 186 CRAY END LIGHTING
SWITCH {SEE SH 77, 78) YLX (SEE SH 17, 19)

14 OFF ORT[12 (st o 1
— : 7 ? D6 IBLGJ

|
L ON
— o |1 ._"_;g_, D6 1aLG\<£os 18L6
i LT E#Ql T0 FRONT
" ! . END LIGHTING
' ! (SEE SH 17, 19)
|
(€ ! | arln (&) «2 ez
o——=0— -o—) 05 IBT/( D5 18TN— T l
17 ]_ | 5 DS 18TN
G o am— .
o RIGHT PRINTED
TURN SIGNAL 80 05 CIRCUIT BCARD
ON STEERING COLUMN e L8N CONNECTOR
10 REAR ( ) | (SEE SH 52)
LIGHTING $—D8 180G/ YLX
(SEE SH 29}
BLACK

mawiz  STORP/TURN AND HAZARD FLASHER SYSTEMS AD 24




8W - 28 WIRING DIAGRAMS

BRAKE LAMP

DIODES (4 PLACES)

@

WATER IN
FUEL LAMP ——— |

O

K31 20BK/PK* WATER-IN-FUEL
ISEE SH 8)

P5 206Y/BK* RW.A.L MODULE
P5 20GY/BK* PARK BRAKE WARNING SWITCH
(SEE SH 13)

P51 20BK/GY™* IGNITION SWITCH GROUND
(BULB TEST)
(SEE SH 5)

P2 20BK/GY™* BRAKE WARNING SWITCH &
VACUUM SWITCH
{SEE SH 13)

P2 20BK/GY* R W.A.L. MCDULE
(SEE SH 13)

WAIT-TO-START LAMP Z
ANTI-LOCK LAMP

)

h ELECTRONIC
o~ LOW FUEL RELAY

LOW FUEL LAMP

E5 20DG* WAIT-TO-START SWITCH
(SEE SH 7)

AT1 180R ANTI-LOCK MODULE
{SEE SH 13)

G5 20DB* {GNITION- 12V FEED
{SEE SH 26)

H4 22BK GROUND — SPLICE
(SEF SH 22)

G40 20DB/RD™ FUEL TANK
LOW FUEL SWITCH
{SEE SH 32)

AD 25 MESSAGE CENTER (DIESEL) J918W-13




¢ WIRING DIAGRAMS  8W - 29

T0

OVERDRIVE SWITCH
AND MODULE TO MESSAGE RED
(SEE SH 6) CENTER oo
. (SEE SH 24) ® ®
OIS
® ©
Op®
TO 4WD
65 ————— INDICATOR LAMP
2008 % (SEE SH 31)
G5 2008 X
65 2008 X
65 20DB X 65 2008 x
GS TO LEFT
50D8 ¥ PRINTED CIRCUIT
BOARD CONNECTOR
(SEE SH 52)
o 65
3y 2008 X
65 200B%
L"\
BLACK 10
COMBINED
BUZZER
(SEE SH 32) 11
(_
« 12
¢ TO IGNITION
13 f|———— 1% —S  swiick
TO RIGHT A FUSE #12 (SEE SH 5)
PRINTED CIRCUIT {5 AMP)
BOARD CONNECTOR

(SEE SH 52)

i MESSAGE CENTER SPLICE (DIESEL) AD 26




8W - 30 WIRING DIAGRAMS L 2
oo T i FUSE #1
| NATURAL . | (30 AMP)
| 5 16l | TOGNITION latels
SWITCH | ——Q20 12BK/RDX Y—— C1 12BR
| CB 1418 C3 12WT/D6X! (SEE SH 5)
| | 2
| i [: :_)
o C4 12TN |
L J
s | NATURAL i P -
S | ' I 'BLACK C3 12WT/D6X !
R L6 18— | | ] ,
1 &—H—C3 124T/D6x S BLe—A N |
| c4 10T = | ! Cl 10BR !
| |
| |
2 &-fo—ca 12TN— | C7 1206 i | I - :
b k I l i
S/ bommr e e 12BR
3 #4—C5 16L6— \
¢3 OFF — (2 18DB/ORX
L2WT e \
DGX Lo BLACK \
4 &N—Ch Muatw{eaMED = OFF BLACK
o o ‘;
A HI o] -
o]
5 &—-H—— HEATER o ’1 :———D
C7 BLCHER !
1206 SWITCH | 0EF
RS | PANEL) 107N A/c\:' 11 ,ANo HEATER
(UPPERRIGHT {536 { INSTRUMENT
SIDE PLENUM) @ H”LO,O 1i PANEL)
HEAT)/. ! . H4
DEF o | 188K
L ¢4 121N C4 10TN —{(é— | o
L lgéR 180B
C7 1206 ~——— ! ORX
°. |
|
@ I
C3 12WT/DGk—(é— -
C7 1206— ‘
BLACK NATURAL \3—'_‘—
- Cl
i:@j C7 1206 3 €l 10BR —— 1S8R
[LEFT CENTER
3 H4 18BK
OF INSTRUMENT =
c9 7 C2 18DB/0R¥—
LBk 1206 T0 SPLICE
Co 12BK— v L, /—Hf} 188K —] N
20BK
BLOWER 10 E#Z @%
MOTOR
(RIGHT SIDE €7 1206 = Cl 128R
DASH PANEL) SPLICE e~ ATURAL
(SEE SH 18)
A —— — —— 20 i80B/ORX——
O WASHER €20 18DB/ORX dy—
MOTOR
(SEE SH 23) E’J”’m
AD 27 A/C & HEATER-DIESEL ENGINE J918W-13




WIRING DIAGRA

MS 8W - 31

A/C COMPRES
UTCH

SOR
CLuTe
(FRONT OF ENGINE) 9

(RIGHT FENDER
SIDE SKIELD)

BLACK

BI-DIRECTIONAL
ZENER DIODE

BLACK

{20 180B/0R *—((—:I
—

T0
WIPER MOTOR
{SEE 5H 23)

C20 18DB/ORX

€20
180B

JT8W-13 A/C B HEATER-DIESEL ENGINE

Vb6 18DB
€20
1808

18BR

v

A/C LOW PRESSURE

SWITCH

\. (RIGHT FENDER

N SIDE SWIELD)

\
\
\
\\

PROBE
T l
HT ELECTRONIC
(E%SE é¥éﬁ;ﬁk
SHIELD) SWITCH
C20 18DB/OR X
b J2 1408
C20 18B8R
AD 28




8W - 32 WIRING DIAGRAMS ¢
TO TRANSMISSION
B2 18VT/BK*—§ WIRING
(SEE SH 3)
#25 BLUE
(LEFT SIDE UNDER
82 18VTIBK INSTR/PANEL)
To @]SPLICE
¥ L7 18BK/YLX
(SEE SH 21)
D8 18DG/YL X
TO TURN § | D7 18BR/YL X |
SIGNALSSW:;;CH . !
SEE SH
{ ) ; 18BR
YLX
|
T0 @]! SPLICE §f——m——m—— X2 16BK 7 133}
L7 { 8K
(SEE SH 22) 18BK
YLK
08
1806
YLX
X2
166Y
— D8 188R
LEFT
sTTAolpL'a L7 18BK/YLX
TURM L7 18RO .
SIGNAL = =) 186Y
cﬁ?gs%s LAV OOWr-—— X2 186Y X2 i8GY
Q (LEFTREAR
LEFT = FRAME RAIL) .
BACK -UP
LLAMP B2 188K BLACK | D8 18DG/YL* ¥2
! B2 18VT/BKX 186Y
— |
LEFT @” 18BK/YLX | B2 18VT/BKX:
. ]
STOP & . @
TR D8 18D6/YL¥ |
suger- | -AP X2 186Y (O |p-----—- .
LINE
X2 T0 @]SPLICE
BOX 186Y @ [
(SEE SH 32)
LEET BLACK
BACK-UP
| LAMP B2 18VT/8K¥ ——
AD 29 REAR LIGHTING JO18W-13




¢ WIRING DIAGRAMS 8W - 33

_ Lﬂﬁﬁﬂ?E
M[& H4 188K 465%%;9“ WITHOUT
& BUMPER
f L7 18BK/YL¥ _
i L{SﬁH?E
/
(LEFT REAR [/ M[ H¢ 188K
FRAME RAIL)f sTEP
L7 18BK/YL¥ ——
!
BLACK ‘ LICENSE BUMPER
X2 18GY =50 H4 18BK LAMP
] L7 18BK/YLX S
. L7 18BK/YLX mmrrmre—rl
(5o N\ BLACK ]
YLk A (CENTER OF REAR BUMPER)
N
. == STANDARD
X2 BLACK BUMPER
18GY
L7
18BK
YLK
|
—— D7 18BR RIGHT
BLACK Jﬂﬁ}e
L7 18RD
_ TURN
e = = St ot
= - -
—————X2 186Y L7 1BBK/YLX g [(:)(:) ChASs1s
L D7 18BR/YLX
= @ = RIGHT
X2 186Y A BT?;#P
i | (riewr B2 I86K
| REAR
1 e s
B2 18VT/BKX : Ei?f% L7 18BK/YLX R 16T |
: _ Jﬁﬁ}
E BLACK nﬂ\\‘>’—Jl_ D7 18BR/YLX SIESNz
b 18GY A
ot (1SYQ)) X2 186Y M suepr-
LINE
X2
lg;) 18GY BOX
RIGHT
BACK-UP
B2 18VT/BKX LAk |
JO18W-13 REAR LIGHTING AD 30




W - 34

WIRING DIAGRAMS

SWITCH
{SEE SH 5

AN

\J—‘_ J2 1408 —————(

TO IGNITION

)

REAR WHEEL

TH-LOCK

MODULE (SEE SH 13)

TRANSFER
CASE
SWITCH

(DIESEL

3
A

.-~—|

ENGINE)

205 TRANSFER
CASE

AD 31

11
> —y——— G5 200B* 10
2 ~ 65
200B%
SPLICE
st p12 (SEE SH 26)
: #
FOUR WHEEL
(5 Ap) DRIVE INDICATOR
LAMP
X4
2016
BRX
X4 20LG/BRX
\,: [E])
DIESEL
Scee X4 20LG/BR %
5ee% 0o
j>>»DARKGRAY
5550 (REAR OF
EELXES ENGINE}
L dl
X4 20LG/BRX
X8 WBK—J
( Bh;CEFER
ON TRAN TOSPLICE
CASE) X
(SEE SH 11)
4 WHEEL DRIVE INDICATOR LAMP JO18W-13




é WIRING DIAGRAMS 8W - 35
1o @ SPLICE o ) 16
| |
TOIGNITION T ! ¥26 2018 ! sPLICE
42 D3 18PK/DB% — I
SWITCH i | e | FUSE #5 (SEE SH 21}
(SEE SH &) ki ! | (5 AMP)
”[ E#ﬂ | 611 20L6/WT* —] |
J2 1408 %’ | . L , L
b ! G5 20DB % : . 12R0%
! _
3 1408 | St eote — | :
a | \ K
12 =
HEADLAMP KEY-IN |
—5 SEAT BELT !
- (5 AMP) (RIGHT OF STEERING COLUMN) LAMP SWITCH
: D3 [SEE SH 14)
lggﬁ TG HEADLAMP
SWITCH
TORIGHT ] (SEE SH 21)
PRINTED CIRCUIT 65 M26 GRAY
BOARD CONNECTOR 20DR 20LB 0 LEFT
&
(SEE SH 52) S S, ¢ PRINTED 8 c
® BLACK L 1L L L 1 L CIRCUIT o
DOH 2 vt Pt \lf BOARD
(D) E\—65 2008% 65 2008 X CONNECTOR
® O @ (SEESH 520 || )3
® ® Gl0  H4 Gl1 20LG/HTX
(810)) 20L6 20BK Q 92
{SEE SH 26)
T0 MESSAGE
CENTER 8LACK
(DIESEL)
(SEE SH 25 G10 18L6
RED
zgSB ‘ (AT SEAT lGBlLOG
YLX ) H4 BELT} H4
H4 (LEFT BASE OF 188K 188K
13|B+< STEERING COLUMN) 4, |
G40 20DBIRDX 188K Jut
BLUE TO
h%%%%gﬂma RO SEAT BELT
W
G4 18DBIYL¥——  SPLICE (?NIEE?T
X2 16GY (SEE SH 22) BELT BUCKLE)
Dg Hd
188K TO CARGC
a — L H4 18BK —F  LAMP
gﬁ °09 {SEESH 42)
X20
0 GROUND
15GY 5060 — SPLICE
e 71 T (SEE SH 22)
160G
BKX E
j
£
3
70 @ GROUND FUEL TANK SERDING
4 LOW FUEL
SPLIGE §—x2 16oY LAMP SWITCH
SEE SH 29)
( DIESEL FUFL TANK GAUGE
N AT BELT WARNING SYSTEM
JO18W-13 AND SE B ! AD 32




W - 36 WIRING DIAGRAMS

]

SMALL
INDEX

p—
50 [4a]48[47] 46|45
44J43[42]41]40]39]38[37]38]35

34333z 31[30[29
2027128 {C) ) [25[24[23
22if20] 7 19)i817

16114131211l 9[8[ 7

(els[afaf2]1

LARGE
INDEX

TERMINAL END
OF DISCONNECT

AD 33

CAVITY ENGINE COMPARTMENT CIRCU!TS
1 L112RD* HEADLAMP SWITCH
2 €7 120G A/C & HEATER BLOWER MOTQR
3
4
5 L4 16VT/WT * HEADLAMP LOW BEAM (2 WIRES)
8 L3 14RD/0R * HEADLAMP HIGH BEAM (2 WIRES)
7 X30 20DB/RD * SPEED CONTROL
8 X31 20BR/RD * SPEED CONTROL
9 X33 20WT/LG * SPEED CONTROL
10 X32 20YL/LG* SPEED CONTROL
11 E5 200G/WT * WAIT TO START LAMP
12 L33 t6RD/BK * HIGH BEAM INCICATOR LAMP
13 L20 14LG/BK * HIGH BEAM FEED (D.R.L. MODULE)
14
15
16
17 G20 20VT/YL* WATER TEMPERATURE SENDING UNIT
18 GE 20GY Ol PRESSURE SWITCH
148 GE6O 20GY/YL * OIL PRESSURE SENDING UNIT (DIESEL)
20 - =
21 D6 18LG LEFT TURN SIGNAL |.AMP (2 WIRES)
22 D5 18TN RIGHT TURN SIGNAL LAMP {2 WIRES)
23 A3 16PK BATTERY-HAZARD FLASHER
24
25 B2 18VT/BK* BACK-UP LAMPS
26 L7 18BK/YL* PARKING LAMPS (2 WIRES)
27 B1 18WT BACK-UP LAMP SWITCH
28
29 V10 208R WINDSHIELD WASHER MOTOR
30 - -
31 52 16YL+ STARTER RELAY-IGNITION i
32 H2 18DG/RD * HORN
33 122 18BK/RD * UNGERHOOD LAMP
34 P51 20GY/BK* BRAKE WARNING LAMP SWITCH
35 v5 18DG WINDSHIELD WIPER MOTOR
36 V6 1808 WINDSHIELD WIPER MOTOR
3 C20 18DB/OR * AIR CONDITIONING DAMPED PRESSURE SWITCH
38 K31 20BK/PK % WATER IN FUEL LAMP
39
40 X4 201 G/BR * 4 WHEEL DRIVE SWITCH
41 D40 18WT/PK* BRAKE SENSOR -
42
43 G7 20WT/OR * SPEED SENSOR
44 U4 200R/WT * OVERDRIVE LOCKOUT
45 V3 18BR/WT % WINDSHIELD WIPER MOTOR
46 V4 18RD/YL % WINDSHIELD WIPER MOTOR
47 J2 1408 SPLICE-IGNITION RUN CIRCUIT
48 €13 12BK/RD * IGNITION GFF DRAW
49 J112RD IGNITION SWITCH
50 J10 12PK % IGNITION SWITCH

o0-WAY BULKHEAD DISCONNECT

J918W-13




WIRING DIAGRAMS  8W - 37

CAVITY INSTRUMENT PANEL CIRCUITS
1 L1 12RD* BATTERY FEED
2 £7 120G A/C & HEATER BLOWER MOTDR
3
4
5 L40 16VT/WT * HEADLAMP - LOW BEAM
6 L30 14RD/0R* HEADLAMP - HIGH BEAM
7 X30 2008/RD * SPEED CONTROL
8 X31 20BR/RD * SPEED CONTROL
9 X33 20WT/LG * SPEED CONTROL
10 X32 20YL/AD *
X32 20¥L/RD * SPEED CONTROL
1 E5 20DG/BK * WAIT TO START LAMP
12 L33 16LG/BK HIGH BEAM INDICATOR LAMP
13 L20 20LG/BK * HIGH BEAM FEED {DRL MODULE)
4
15
16
17 G20 20VT/YL* TEMPERATURE-SEND/UNIT OR SWITCH
18 G6 206Y QIL PRESSURE LAMP
19 GBO 20GY/Y| * OIL PRESSURFE GAUGE-SEND UNIT
20 - -
21 D6 18LG
D6 18LG LEFT FRONT TURN SIGNAL LAMP
22 D5 18TN
05 18TH RIGHT FRONT TURN SIGNAL LAMP
23 A3 TEPK/WT % HAZARD FLASHER
24
25 B2 18VT/BK* BACK-UP LAMPS
26 L7 18BK/YL % PARKING LAMPS
27 B1 18WT BACK-UP LAMP FEED
28
29 V10 20BR WINDSHIFLD WASHER MOTOR
30 - -
i 52 14YL IGNITION START
32 H2 18DG/RD * HORNS
33 L22 188BK/RD * UNDERHOOD LAMP
34 P51 20BK/GY % BRAKE WARNING L AMP SWITCH
35 V5 18D4G WINDSHIELD WIPER SWITCH
36 V6 18DB WINDSHIELD WIPER SWITCH
37 2 18DB/OR* A/C CLUTCH
38 K31 20BK/PK* WATER N FUEL LAMP (DIESEL ONLY)
39
40 X4 201 G/BR *
X4 20LG/BR* 4 WHEEL DRIVE SWITCH
4 D40 18WT/PK* BRAKE SENSOR
42
43 G7 20WT/0R « SPEED SENSOR (2 WIRES)
44 U4 200R/WT * OVERDRIVE LOCKOUT SWITGH
45 V3 18BR % WINDSHIELD WIPER LOW SPEED
46 V4 18RD/YL * WINDSHIELD WIPER HIGH SPEED
47 J2 14DB
JZ2 1408 IGNITION-RUN & START
48 C13 12BK/RD * BATTERY FEED
49 J112R0D IGNITION SWITCH (81}
50 J10 12PK % IGNITIGN SWITCH (B3}
JO1EW-13 SO-WAY BULKHEAD DISCONNECT

TERMINAL END
OF DISCONNECT

SMALL
INDEX

ﬁs[is[n 484850,

35]36}37]38[39]40[41]42]43]44
283031 323334
23J24]25 © 26[27]28
17]18[19 20l21f22
7]8]81o]u1]12f13)1415]16
(12345 s

-]

LARGE
INDEX

waad |8

AD 34




8W - 38 WIRING DIAGRAMS ¢
CAV GNITION SYSTEM CIRCUITS SHEET
1 {32 20TH/BK * WATER-IN-FUEL SENSOR 3
?
3 J11 16RD DIRECT BATTERY 9
4 NG 18BKAS * SENSOR RETURNM 10
5| Ko 16BE* SIGNAL GROUND 7
5 KB 20V T/WT % 5 VOLT SUPPLY 10
7
5 | % 188A START SIGNAL 5
9 | J2 1408 IGNITION FEED 8
10 U4 20800 T * DVERDRIVE LOCKAUY CONTROL 8
11 JI18LB/RD * POWER GROUND 10
172 JG 18LB/R0 * POWER GROUMD 10
13 - - -
14 - -
15 5272 180R/BK* HEATER #2 RELAY i
16 521 18YL * HEATER #1 RELAY 8
17 - . .
18 - —
19
20
21 520 18LB* INTAKE AIR TEMPERATURE g
22 K7 180R/0B * THROTTLE POSITION SENSDR 10
23 K7 18 OR/UB* THROTTLE POSITION SENSOR 10
24
25 DK21 - 20PK SC1TRANSIMIT 10
SHORT TAB T = -
27
28
29 D40 1TEWT/PK % BRAKE SEMSE 0915
prEEas sy 30 | 54 20BN * DARENEUTRAL SWITCH 5
Llbal 71 . . ,
32
=/ 33 %36 20TN/RD * SPEED CONTRDL - VACUIUM 15
34
X :
36
LONG TAB 21— -
VIEWED FROM WIRE b1 - = =
END OF CONNECTOR 33 = - -
2
47 — -
43 — -
44
45 DE20 20LG SCI RECEIVE 10
46 - _ -
47 37 20WT/0R * SPEED SENSOR PICKLP g
36 | X31 20BR/ADX SPEED CONTROL - SF 1 5
19 | X302 20YL/RD * SPEED CONTROL - ON/OFF 5
50 %33 20WT/LG * SPEED CONTROL - RESUME 15
53
57
53 | %36 20LG/RD * SPEED CONTROL - VER 5
54 K31 20BK/PK WATER-IN-FUEL LAMP 8
55 V40 200R/AG* QVERDRIVE LOCKDUT SOLENGID 3
56 E5 200G* WAIT-TO-START LAMP 5
57 - _
5 | - . -
59| - B
60
SINGLE BOARD
AD 35 ENGINE CONTROLLER CONNECTOR (DIESEL) 916W-13




4 9.9L (DIESEL) ENGINES 9 - 1

5.9L DIESEL ENGINES

CONTENTS
page page
ENGINE DIAGNOSIS ...................... 3  GENERAL INFORMATION .................. 1
ENGINE SERVICE PROCEDURES ........... 12

GENERAL INFORMATION

The 5.9 Liter (359 CID) Cummins Turbocharged/In- This engine is designed for No. 2 Diesel Fuel. Only
tercooled six-cylinder diesel engine is an In-line  use No. 1 Diesel Fuel where extended arctic condi-
valve-in head type (Fig. 1). The cylinder block and  tions exist (below -23°C or -10°F).
head are cast jron. The cylinders are numbered from front to rear (1,

2, 3, 4, 5 and 6). The firing order is 1-5-3-6-2-4 (Fig.

2).
S m——. T —5 3 6 2—4
T r
©
; ©
O -
I - 2l O /
M @ 0
J898D-10
& o i = Fig. 2 Engine Firing Order
I g Engine lubrication system consists of a gerotor
3 | type oil pump and a full flow eil filter with a bypass
: =1 WA valve,
, - 3 M
- 8l
I~ A
P 1 U
U L

19109-256

Fig. 1 Six-Cylinder In-line Engine



9 -2 5.9L (DIESEL) ENGINES

ENGINE DESCRIPTION—5.9L DIESEL ENGINES

£ 1 -1 I In-line 6
BoreandStroke ......... ... ... i e 102 x 120 mm {4.02 x 4.72 inch)
Displacement ...... ...ttt iiiiiiiiiii i 5.9 Liters (359 cubic inches)
CompressionRatio . .....................cciuermmmanannnann 17.5:1
Engine Torque ......... . oot ie it 542 Nem (400 ft. Ibs.) @ 1750 rpm
Firing Order. ... ... ... e 1-5-3-6-2-4
Lubrication . ...ttt e i Pressure Fead-Full Flow Filtration
with Bypass Filter
EngineQilCapacity ................ .. .. ... i 11.4 Liters {12 Quarts)
CoolingSystern ........... .ottt Liquid Cooled-Forced Circulation
Cooling Capacity (AuteTrans} ...............ovivniiiinian. 14.2 Liters (17 Guaris)
(Momual Trans) ... ..o ea, 15.2 Liters {16 Guarts}
CoolantRecovery Tank ........ ... as, 0.95 Liter {1.0 Quart}
CylinderBlock . ... ... ... .. .. i Cost Iron
Crankshaft. .. ... .. .. i e Induction Hardened-Forged Steel
CylinderHeood ... ... .. ... .. .. .. . i Cast lron
CombustionChambers ............... ... ... ... High Swirt Combustion Bowl
Camshaft ... ... .. e Chilled Cast Iron
PIsIONS . . e Cast Aluminum
ConnectingRods . . ...................ociiiiiiiiii i, Forged Steel

19109-255



5.9L (DIESEL) ENGINES 9 -3

ENGINE DIAGNOSIS

GENERAL INFORMATION

Engine diagnosis is helpful in determining the
causes of malfunctions not detected and remedied by

routine tune-ups.

These malfunctions may be classified as either me-
chanical {e.g., a strange noise), or performance {e.g.,

engine idles rough and stalls).

Refer to the Service Diagnosis—Mechanical Chart
and the Service Diagnosis—Performance Chart for
possible causes and corrections of malfunctions. Refer
to Group 14, Fuel System for the fuel system diagno-
sis.

SERVICE DIAGNOSIS - MECHANICAL

CONDITION

POSSIBLE CAUSES

CORRECTION

LUBRICATING OlL
PRESSURE LOW

Low oil level,

Qil viscosity thin, diluted or
wrong specification.

Improperly operating pressure
switch/gouge.

Relief valve stuck epen.
Plugged oil filter.

if cooler was replaced, shipping
plugs lefi in cooler.

i pump replaced, tour cylinder
oil pump installed in a six
cylinder engine.

Loose or missing cup plugs.
Worn oil pump.

Suction tube loose or seal
leaking.

Loose main bearing cap.

Worn bearings or wrong
bearings installed.

(a) Check and fill with clean engine oil.

(b) Check for a severe externai oil leak that could reduce the
pressure.

Verity the correct oil is being used. Check for oil dilution. Refer
to Contaminated Lube Oil (Engine Diognosis—Mechanical).

Verify the pressure swiich is functioning correctly. if not.
replace switch/gouge.

Check/replace valve.

Change oil filter, Oil filier change interval may need to be
revised.

Check/remove shipping plugs.

Verify that the correct pump is installed. # not, install an oil
pump for a six cylinder engine.

Check and replace cup plugs.

Check and replace oil pump.

Check and replace secl,

Check and install new bearings and tighten cap to proper torque.

Inspect and reploce connecting rod or main bearings. Check and
replace piston cooling nozzles.

J9109-237



9 -4 5.9L (DIESEL) ENGINES ¢
SERVICE DIAGNOSIS - MECHANICAL {CONT.}
COMNDITION POSSIBLE CAUSES CORRECTION

LUBRICATING QIL
PRESSURE TOO HIGH

Pressure switch/gauge not
operating properly.

Engine running too cold.

Oil viscosity too thick.

Qil pressure regulator valve
stuck closed or binding.

Verity the pressure switch is functioning correctly. If not,
replace switch/gouge.

Refer to Coolant Temperature Below Normal (Engine Diagnosis—
Performance)

Make sure the correct oil is being used. Refer to Group O,
Lubrication and Maintenance.

Check and replace valve, and/or oil cooler cover.

LUBRICATING OIL LOSS

External leaks.
Crankcase being overfilled.

Incorrect oil specification or
viscosity.

Qil cooler leak.

High blow-by forcing oil out
the breather.

Turbocharger leaking oil to the
air intake,

Worn valve seals.

Piston rings not sealing (oil

being consumed by the engine).

Visually inspect for oil leaks. Repair as required.
Verify that the correct dipstick is being used.

(a) Make sure the correct oil is being used.

{b) Look for reduced viscosity from dilution with fuel.
{c} Review/reduce the oil change intervals.

Check and replace the oil cooler.

Check the breather tube area for signs of oil loss. Perform the
required repairs.

inspect the air ducts for evidence of oil transfer.
Repair as required.

Inspect and replace the volve seals.

Perform blow-by check. Repair as required.

COMPRESSION
KNOCKS

Air in the fuel system,

Poor quality fuel.

Engine overloaded.
Incorrect injection pump timing.

Improperly operating injectors.

Bleed the fuel system (refer to Group 14, Fuel System).

Verify by operating from o temporary tank with goed fuel. Clean
and flush the fuel supply tanks. Replace tuel/water separator
filter,

Verify that engine load rating is not being exceeded.

Check and time injection pump (refer to Group 14, Fuel System).

Check and replace inoperative injectors,

J2109-266
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5.9L (DIESEL) ENGINES

SERVICE DIAGNOSIS - MECHANICAL (CONT.)

CONDITION

POSSIBLE CAUSES

CORRECTION

EXCESSIVE VIBRATION

Loose or broken engine mounts.

Damaged fan or improperly
operating accessories.

Improperly operating vibration
damper,

improperly operating fan hub.

Worn or damaged alternator
bearing.

Flywheel housing misaligned.

Loose or broken power
component.

Worn or unbalanced driveline
componenis.

Replace engine mounts.

Check and replace the vibrating components,
inspect/replace the vibration damper.

Inspect/replace the fan hub.

Check/replace the glternator.

Check/correct flywheel alignment.

Inspect the crankshafi and rods for damage that causes an
unbalance. Repair/replace as required.

Check/repair driveline components.

EXCESSIVE ENGINE
NOISES

Orive belt squeal, insufficient
tension or abnormally high
loading.

Intake air or exhaust [eaks.

Excessive valve lash

Turbocharger noise.

Gear train noise.

Power function knock.

Check the tensioner and inspect the drive belt, Make sure water
pump, tensioner pulley, fan hub and alternator turn freely.

Refer to Excessive Exhaust Smoke {Engine Diagnosis—
Performance).

Adjust valves. Make sure the push rods are not bent and rocker
levers or adjusting screws are not severely worn. Replace bent
or severely worn pads.

Check turbocharger impeller and furbine wheel for housing
contact. Repair/replace as required.

Visually inspect and measure geor backlash. Replace gears as
required,

Check/replace rod and main bearings.

ALTERNATOR NOT
CHARGING OR IN-
SUFFICIENT CHARGING

Loose or corroded battery
connections,

Alternator belt slipping.

Alternator pulley loose on
shaft.

Improperly operating
alternator.

Clean/tighten battery connection.

Check/replace belt tensioner. Check/replace belt.

Tighten pullay.

Check/replace alternator.

J9109-253
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SERVICE DIAGNOSIS - PERFORMANCE
CONDITION POSSIBLE CAUSES CORRECTION

ENGINE WILL NOT
CRANK OR CRANKS
SLOWLY

Starting motor operating, but
not cranking the engine.

Crankshatt rotation restricted.

Starting circuit connections
loose or corroded.

Neutral safety switch or storter
relay inoperative.

Battery charge low.

No voltage to starter solencid.

Solenoid or starting motor
inoperative.

Remove the starter motor. Check for broken flywheel teeth or
a broken starting motor spring.

Rotate the engine to check for rotational resistance.

Clean and tighten connections.

Check starter relay for supply voltage and proper operation of
neufral safety. Replace defective parts.

Check battery voltage. Replace battery it a charge cannot be
held.

Check voltage to solencid. if necessary, replace the solenoid.

Replace starter motor.

ENGINE CRANKS,
BUT WILL NOT
START—NO SMOKE
FROM EXHAUST

No fuel in supply tank.

Electrical fuel shutdown not
open.

Air intake or exhoust plugged.
Fuel filter plugged.

Injection pump not getting fuel
or fuel is aerated.

Worn or inoperative injection
pump.
Internal pump timing incorrect.

Camshafi out of time.

Fill fuel supply.

Check tor locose wires and verify that the valve is functioning.
Check to be sure manual shutoff lever is in the run position.

Remove the obstruction.

Drain fuel/water separator and replace fuel filter.

Check fuel flow/bleed fuel system.

Visually check fuel delivery with an externally connected-
injector 1o one of the pump outlets. Replace the pump if fuel
is not being delivered.

Time the pump (refer to Group 14, Fuel System).

Check/correct gear train timing alignment,

ENGINE HARD TO
START, OR WILL
NOT START—SMOKE
FROM EXHAUST

Incorrect starting procedure.

Cranking speed too slow.

Cold starting aids not working
or are needed,

Intake heater system not
working.

Insufficient intake air.

Air in the fuel system or the
fuel supply is inadequate.

The manual fuel shutoff control must be in the run position.
(a) Verity that the transmission is not engaged.

(b} Check the battery, starting motor and look for loose or
corroded wiring connections.

(c) Rotate the engine with o barring tool (Snap-On Tool SP371,
MTE No. 3377462, or equivalent) to check for internal
rotational resistance.

Verify the aids are operating. Repair/replace inoperative
parts.

Verify system is working. Repair/replace inoperative parts.

Inspect or replace filter and check for obstructions to the air
supply tube.

Check the flow through the filter and bleed the system. Locate
and eliminate the oir source,

J9109-232
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SERVICE DIAGNOSIS - PERFORMANCE {CONTY.)

COMDITION

POSSIBLE CAUSES

CORRECTION

ENGINE HARD TO
START, OR WILL
NOT START—SMOKE
FROM EXHAUST
(Cont'd)

Fuel pump inoperative.
injection pump throtile linkage
loocse or damaged.

Contaminated fuel,

Worn or inoperative injection
pump.

Injection pump out of time.
Valves incorrectly adjusted.

One or more injectors worn or
not operating properly.

Disconnect fuel line and verify fuel delivery, If needed replace
pump.

Visually check the linkage. Tighten/replace linkage.

Verify by operating the engine with clean fuel from a
temporary tank. Check for presence of gasoline. Drain and
tlush fuel supply tanks. Replace fuel/water separator filter.
Visually check fuel delivery with an externally connected
injector to ane of the pump outlets. Replace the pump if fuel is
not being delivered.

Check/time the pump {refer to Group 14, Fuel System).

Adjust valves.

Check/replace bad improperly operating injectors.

ENGINE STARTS,
BUT WILL NOT
KEEP RUNNING

Idle speed too low for the
accessories.

intake air or exhoust system
restricted.

Air in the fuel system or the
fuel supply is inadequate,

Fuel woaxing due to extremely
cold weather.

Contamingted fuel,

Adjust the idle speed.

Visually check for exhaust restriction and inspect the air intake.
Repair/replace restricting parts.

Check the tlow through the filter and bleed the system. Locate
and eliminate the air source,

Verify by inspecting the fuel fiiter. Clean the system and use
climatized fuel. Replace fuel/water separator filter. Check fuel
heater for proper operation.

Verity by operating the engine with clean fuel from a temporary
supply tank. Check for presence of gasoline. Replace fuel/water
separator filter.

SURGING (SPEED

If the condition occurs at idle,

Adjust the idle.

CHANGE) the idle speed is set too low for
ihe accessories.
High pressure fuel leak. Inspect/correct leaks in the high pressure lines. Fittings and
delivery valve sealing washers.
One or more injectors worn or Check/replace the inoperative injectors.
not operating properly.
Improperly operating injection Replace the injection pump.
pump.
ROUGH IDLE Cold engine. Refer to troubieshooting logic for intake manifold heater system

(IRREGULARLY FIRING
OR ENGINE SHAKING)

Idle speed too low for the
accessories,

Engine mounts damaged or
loose.

(see Group 11, Exhaust System & Intake Maonifold)

Adjust idle speed.

Repair or replace mounts.

49109-233




9-8

5.9L (DIESEL) ENGINES

SERVICE DIAGNOSIS - PERFORMANCE (CONT.)

CONDITION

POSSIBLE CAUSES

CORRECTION

ROUGH IDLE
(IRREGULARLY FIRING
OR ENGINE SHAKING)
{Cont'd)

High pressure fuel leaks.

Air in the fuel system.

Sticking needle valve in an
injector.

Correct lecks in the high pressure lines, fittings or delivery
valves.

Bleed the fuel system and eliminate the source of the air.

Check and replace the injector with the sticking needle valve.

ENGINE RUNS ROUGH
OR MISFIRING

Fuel injection lines leaking.
Air in the fuel or the fuel
supply is inadequate.

Contaminated fuel.

Incorrect valve adjustment,

Injection pump timing incorrect.
Improperly operating injeciors.

Defective injection pump
(delivery valves).

Camshaft out of time,

Damaged camshaft or tappets.

Correct leaks in the high pressure lines, fittings, injector sealing
washers or delivery valves,

Check the flow through the filter and bleed the system. Locate
and eliminate the air source.

Verify by operating the engine with clean fuef from a temporary
supply tank. Check for presence of gasoline. Replace fuel/water
separator filter.

Check for a bent push rod and adjust valves. Replace push rod,
if necessary.

Check/time pump (refer to Group 14, Fuel System).
Replace inoperative injectors.

Replace injection pump.

Check/correct gear train timing clignment.

Inspect camshaft valve litt. Replace camshaft and tappets.

ENGINE RPM WILL NOT
REACH RATED SPEED

Engine overloaded.
Improperly operating
tachometer.

Throttie linkage worn or
incorrectly adjusted.

Partially engaged mechanical
shutdown lever.

Inadequate fuel supply.

improperly operating injecticn
pump.

Verify high idle speed without load. Investigate operation to be
sure correct gear is being used.

Verify engine speed with hand tachometer—correct as required.
Adijust linkage for stop-to-stop fuel control lever travel. Replace
linkage it necessary.

Adijust and place shutdown lever in the run position.

Check the fuel Hlow through the system fo locate the reason for
inadequate fuel supply—correct as required.

Replace injection pump.

LOW POWER

Fuel control lever not moving to
full throttle,

Mechanical/shutdown lever
partially engaged.

High oil level.

Engine overloaded.

Check/correct for stop-to-stop travel.

Check to see if the shutdown lever is in run position,

Check/correct oil level.

Check for added leading from accessories or driven units, brakes
dragging and other changes in vehicle loading. Repair/reploce as
needed.

J9109-264
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SERVICE DIAGNOSIS - PERFORMANCE (CONT.)

CONDITION POSSIBLE CALISES CORRECTION
LOW POWER Slow throttle response, leaking Tighten the fittings. Replace the pump if the controls are not
{Cont'd) air fuel control tube or tunctioning.
improperly operating control
in the pump.
incorrect external injection Verify that injection pump timing marks are aligned {see Group
pump timing. 14, Fuel System).
Inadequate intake air flow. Inspect/replace air cleaner element. Lock for other restrictions,
High pressure fuel leck. Inspect/correct leaks in the high pressure lines, fittings injector
sealing washers or delivery valve seals.
Inadequate fuel supply. Check the flow through the filter 1o locate the source of the
restriction.
High fuel temperature. Verify that fuel heater is off during warm weather. Check for a
restricted fuel drain manifold. Repair/replace as needed.
Poor quality fuel or fuel Verify by operating from a temporary tank with good fuel.
contaminated with gasoline. Check for presence of gasoline. Replace fuel/water separator
filter. )
Air leak between the turbo- Check/correct leaks in the air tubes,intercooler, hoses, gaskets,
charger and the intake and around mounting capscrews or through holes in the manifold
manifold. cover,
Intercooler blocked. Check pressure drop across intercooler (4” of Hg. max. @ rated
power),
Exhaust leak at the manifold Check/correct leaks in the manifeld or turbocharger gaskets.
or turbocharger. If manifold is cracked, replace manifold.
Improperly operating turbo- Inspect/replace turbocharger.
charger.
Valve clearance incorrect. Check/adjust valves.
Injection pump improperly Check/time pump (refer to Group 14, Fuel System).
operating.
Worn or improperly operating Check/replace injectors.
injectors.
Improperly operating injection Replace injection pump.
pump.
Excessive exhaust restriction, Check/correct the restriction in the exhaust system.
EXCESSIVE EXHAUST Engine running too cold (white Refer to troubleshooting logic tor coclant temperature below
SMOKE smoke). normal (refer to Group 14, Cooling System). Inspect intake
manifold heater/KSB valve for proper operation.
Inadequate intake air. Inspect/change air cleaner. Look for other restriction.
Air leak between turbocharger Check/correct leaks in the air tubes, intercooler, hoses, gaskets,
and intake manitold. mounting capscrews or through holes in the manifold cover,
tntercooler blocked. Check pressure drop across infercooler {4” of Hg. max. @ rated
power),
Exhaust leak at the manifold Check/correct leaks in the manifold or turbocharger gaskets.
or turbocharger. if cracked replace manifold.
Improperly operating Inspect/replace turbocharger.
turbocharger.

J9109-265
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5.9L (DIESEL) ENGINES

SERVICE DIAGNOSIS - PERFORMANCE (CONT.)

CONDITICN

POSSIBLE CAUSES

CORRECTION

EXCESSIVE EXHAUST
SMOKE (Cont'd)

More than one sealing washer
under on injector.

Improperly operating injectors.

Improperly operating or over-
fueled injection pump.

Piston rings not sealing
(blue smoke).

Check ond remove extra washer.

Check and replace inoperative injectors,

Replace injection pump.

Perform blow-by check. Correct as required.

ENGINE WILL NOT
SHUT-OFF

Fuel shutoff valve inoperative.

Engine running on fumes drown
into the air intake.

Stop the engine mechanically with lever on the fuel pump.
Check/replace sealing washer, piston and spring.

Check the air intake ducts for the source of the fumes.

TO STOP AN ENGINE THAT 1S RUNNING ON FUEL SOURCES
OTHER THAN THE DIESEL FUEL INJECTION SYSTEM, SPRAY A FIRE
EXTINGUISHER INTO THE AIR INTAKE SYSTEM. THE AlR PICKUP IS
LOCATED BELOW THE RIGHT HEAD LIGHT (PASSENGER S1DE)
BEHIND THE BUMPER.

COOLANT TEMPERA-
TURE ABOVE NORMAL

Low coolant level.

Incorrect/improperly operating
pressure cap.

High lube oil level.

Loose drive belt on water
pump/fan.

Inadequate air flow to the
radiator,

Radiator fins plugged.
Collapsed radiator hose.

improperly operoting tempera-
ture sensor/gauge.

Improperly operating, incorrect
or no thermostat.

Air in the cooling system.

Inoperative water pump.

Incorrect injaction pump timing.

{0) Check coolant level. Add coolant, it necessary.

{b) Locate and correct the source of the coolant leak. Refer to
troubleshooting logic for coolant loss.

Replace cap with the correct rating for the system.

Check/drain oil to correct level,

Check/replace belt or belt tensioner.

Check/repair radiator core, fan shroud and fan clutch as
required,

Blow debris from fins.

Replace the hose.

Verify that the gauge and temperature sensor are accurate.,
Replace gauge/sensor, it bad.

Check and replace the thermostat.

(a) Make sure the fill rate is not being exceeded and the correct
vented thermostot is installed.

(b} Check for loose hose clamps. Tighten if loose.

{c) I aeration continued, check for a compression leak through
the head gasket.

Check ond replace the water pump.

Verify pump timing marks are aligned. Check/time the injector
pump (refer to Group 7, Cooling System).

J9109-236
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SERVICE DIAGNOSIS - PERFORMANCE [CONT.)

radiator, head, head gasket or
block.

Engine overloaded.

CONDITION POSSIBLE CAUSES CORRECTION
COOLANT TEMPERA- Overfueled injection pump. Replace the injection pump.
TURE ABOVE NORMAL
(Cont'd) Plugged cooling passages in Flush the system and fill with clean coclant.

Verify that the engine load rating is not being exceeded.

Too much air Hlow across the
radiator.

COOLANT TEMPERA.-
TURE BELOW NORMAL

Incorrect thermostat, broken
thermostat jiggle pin or
contarnination in thermostat.

Temperoture sensor or gauge
inoperative.

Coolant not flowing by
temperature sensor.

Check/repair viscous fan as required.

Check and replace thermostat,

Verify that the gauge and sensor are accurate. If not, replace
gauge/sensor.

Check ond clean coclant passages.

9-1

INSPECTION (ENGINE OIL LEAKS)

If an oil leak source is not readily identifiable, the
following steps should be followed:

(1) Attach an air hose with pressure gauge and
regulator to the dipstick tube.

(2) Disconnect the breather cap to air cleaner hose
at the breather cap end. Cap or plug breather cap
nipple.

{3) Remove the PCV valve from the cylinder head
cover, Cap or plug the PCV valve grommet.

(4) After the engine is sealed, set the air pressure
regulator NO HIGHER than 27 kPa (4 psi).

(6) Using a liquid soap solution or preferable a
stethoscope, inspect all suspected oil leak areas. If an
0il leak area is detected, repair per the service man-
ual instructions.

(6) If no leaks are detected, turn off the air supply
and remove the air hose and all plugs. Install the
PCV valve and breather cap hose. See step 7 and
check for higher pressure leaks occurring during nor-
mal engine operation.

{7) Clean the oil off the suspect oil leak area using
a suitable selvent. Drive the vehicle at various
speeds approximately 24 km (15 miles). Check the
engine for signs of an oil leak. If an oil leak is found,
repair per the service manual instructions.

J9109-254

(8) If the leakage occurs at the crankshaft rear oil
seal:

(a) Raise the vehicle.

(b) Remove torque converter or clutch housing
cover and inspect rear of block for evidence of oil.
A circular spray pattern generally indicates seal
leakage. Where leakage tends to run straight
down, possible causes are a porous block and the
rear cam and galley plugs. See Group 9, Engines
(Rear Main Bearing Oil Seals), for the proper seal
{and retainer) installation.

(¢} If no leaks are detected while the crankcase is
pressurized 27 kPa (4 psi), very slowly turn the
crankshaft and watch for leakage. If a leak is de-
tected while turning the crankshaft, its possible
the crankshaft seal surface is damaged in the seal
area, minor nicks or scratches can be polished out
with emery cloth.

ENGINE OIL PRESSURE

(1) Remove oil pressure sending unit.

(2) Install Oil Pressure Line and Gauge Tool
C-3292.

(3) Start engine and record pressure (refer to Oil
Pressure in Engine Specifications for the proper pres-
sures).
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ENGINE SERVICE PROCEDURES
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ENGINE ASSEMBLY

REMOVAL

(1) Disconnect the electrical connection into the
hood. Secribe the hood hinge bolt locations and re-
move the hood (Fig. 1).

HOOD

SCRIBE

J$109-108

Fig. 1 Scribe Hood Hinge

(2) Disconnect the battery cables and remove the
battery. .

(3) Drain the coolant from the cooling system (refer
to Group 7, Cooling System for the proper proce-
dures). Do not waste reusable coolant. If the solution
is clean, drain the coolant into a clean container for
reuse.

{4) Disconnect the radiator hoses. Remove the fan
shroud, fan/fan clutch assembly and radiator (refer to
Group 7, Cooling Systems for the proper procedures).

(5) Disconnect the heater hoses at the dash panel
and at the water valve (Fig. 2).

(6) Disconnect the air inlet tube from the turbo-
charger (Fig. 3) and the air intake housing. Remove
the tube.

Fig. 2 Heater Hoses

{7y Remove the exhaust pipe from the turbocharger
outlet flange (Fig. 3).

EXHAUST

AIR INLET
TUBE :

LrEEZ U9109-258

Fig. 3 Air Inlet Tube and Exhaust Pipe Connection

(8) Disconnect the intercooler inlet duct from the
turbocharger and the intercooler (Fig. 4). Remove the
inlet duct.

(9) Disconnect the intercooler outlet duct from the
air inlet housing and the intercooler (Fig. 4). Remove
the outlet duct.
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INTERCOOLER CLAMP

INLET DUCT

AR INLET
=2 HOUSING

Il cLame

INTERCOOLER
QUTLET DUCT

14 = 19111-56

Fig. 4 Imtercooler Ducts

{10) Remove the drive belt. Disconnect the alterna-
tor ground wire. Remove the alternator and set aside
(Fig. 5).

r

[/
@ /
ALTERNAT 19109-111

Fig. 5 Alternator Removal

(11) Remove the A/C compressor and set aside. The
A/C compressor is located below the alternator.

{12) Disconnect the accelerator linkage, the speed
control linkage and the throttle valve linkage (Ifig.
6).

{13) Raise and support the vehicle on a hoist.

{14) Drain the engine lubricating oil. Dispose of the
oil according to all applicable regulations.

{15) Disconnect the exhaust pipe steady rest clamp
and remove.

{16) Disconnect the starter connections (Fig. 7).

{17) Disconnect the transmission cooler lines.

&

CRUISE CONTROL:

THROTTLE
! VALVE

LINKAGE

INJECTION ACCELERATOR m
pieCiion )~ deceiébarod | T [

Fig. 6 Accelerator/Speed Control/Throttle Valve
Linkage

STARTER

J?109-113

Fig. 7 Starter Connections
(18) MANUAL TRANSMISSION—See Group 21,

Transmissions for the G360 Manual Transmission
Removal procedure.

(19) AUTOMATIC TRANSMISSION

(a) Remove torque converter bolt access cover.

(b} Mark torque converter and drive plate for as-
gsembly alignment (Fig. 8). Note that bolt holes in
crankshaft flange, drive plate and torque converter
all have one offset hole.

(¢) Rotate crankshaft in clockwise direction until
converter bolts are accessible. Then remove bolts
one at a time. Rotate crankshaft with socket
wrench on damper pulley bolt.

(d) Support the transmission.

(e) Remove bell housing holts and inspection
plate.

{20) Lower the vehicle.
{21) Disconnect the power steering lines.
{22) Disconnect the vacuum pump lines.
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Fig. 8 Marking Converter and Drive Plate for
Alignment Reference

(23) Disconnect all electrical connections from the
engine. Put tags on the connections to identify their
locations.

{24) Disconnect the fuel lines to the lift pump and
fuel return. Use tags to identify the lines (Fig. 9).

RETURN LINE

% fad
J?109-114

Fig. 9 Lift Pump and Fuel Lines

(25) Put a cover or tape over all engine openings.

(26) Make sure that the lifting brackets are
mounted with the eye up. If not, remove the bracket
and install in the proper position. Tighten the lifting
bracket bolts to 77 Nem (57 ft. 1bs.) torque.

{27) Use the lifting brackets to apply tension to the
engine. Remove the engine mount through-belts from
the cylinder block mounting bracket.

¢

CAUTION: When removing the engine, take care not
to damage the wiper motor and voltage regulator
mounted on the dash panei (Fig. 10).

J9109-267

Fig. 10 Wiper Motor/Voltage Regulator
{28) Lift the engine out of the vehicle (Fig. 11).

ENGINE
HOIST

J310%-11

Fig. 11 Lifting Engine from Vehicie

{29) Install the engine on a suitable stand.
{30) Remove all accessories and brackets not previ-
ously removed for use with the replacement engine.



¢

9-15

INSTALLATION

(1) If removed, install and tighten the rear engine
lifting bracket to 77 Nem (57 ft. lbs.) torque. Do not
exceed this torque valve.

(2) Check the data plate to verify that the replace-
ment engine is the same model and rating as the en-
gine that was removed.

(3) Imstall all accessories and brackets that had
been removed from the previous engine.

{4) Use the lifting brackets to lift the engine off of
the stand.

(5) Position the engine in the chassis and install
the through bolt. Tighten the through bolt nut to 41
N-m (30 ft. Ibs.) torque.

{6) Remove the covers or tape covering the engine
openings.

(7) Connect the fuel lines to the lift pump and fuel
return.

(8) Connect all electrical connections.

(9) Connect the power steering lines.

(10) Raise and support the vehicle on a hoist.

(11) MANUAL TRANSMISSION —See Group 21,
Transmissions for the G360 Manual Transmission In-
stallation procedure.

(12) AUTOMATIC TRANSMISSION

CAUTION: If new flex plate is installed, remove
flashing from the engine back plate at the 5 and 7
o’clock positions.

{a) Rotate converter until alignment mark on the
converter is aligned with mark on drive plate. Off-
set holes in plate are next to 1/8 inch hole in inner
circle of drive plate (Fig. 8).

{b) Install bell housing bolts. Tighten the bolts to
41 Nem (30 ft. lbs.) torque.

{c) With the torque converter plate aligned to the
torque converter, install and tighten the bolts to 31
Nem (270 in. lbs.} torque.

{d) Install the converter housing access plate.

(e) Remove the transmission support.

{13} Connect the ground cable and tighten the nut
to 22 Nem (16 ft. 1bs.) torque. Connect the solenoid
cable and tighten the nut to & Nem (44 in. lbs.)
torque.

{14) Connect the transmission cooler lines.

(15) Install the exhaust pipe to the exhaust system.

(16) Lower the vehicle.

{(17) Install the A/C compressor and tighten the
bolts to 47 Nem (35 ft. lbs.) torque. If removed, con-
nect the clutch electrical wire.

{18) Install the alternator. Tighten the upper
mounting bolts to 24 Nem (18 ft. tbs.) torque. Now
tighten the lower mounting bolts to 43 Nem (32 ft.
lbs.) torque. Connect all wires.

9.9L (DIESEL) ENGINES

{19} Install the radiator, fan/fan clutch assembly
and fan shroud (refer to Group 7, Cooling Systems
for the proper procedures). Connect the radiator
hoses.

(20} Position the intercooler inlet duct to the turbo-
charger and the intercooler (Fig. 4). With the clamps
in position, tighten the clamp nut to 8 Nem (72 in,
Ihs.) torque.

(21} Position the intercooler outlet duct to the air
inlet housing and the intercooler {(Fig. 4). With the
clamps in position, tighten the clamp nut to 8 Nem
{72 in. Ibs.) torgue.

(22} Connect the air intake tube to the turbo-
charger inlet flange and the air cleaner housing.
Tighten the clamps to 8 Nem (72 in. lbs.) torque.

(23} Install the exhaust pipe to the turbocharger,
Tighten the steady rest clamp to 8 Nem (72 in. 1bs.)
torque.

{24) Make sure the air intake and exhaust pipe
connections are tight and free of leaks.

i25) Fill the engine with the required amount of
clean engine lubricating oil (see Group 0, Lubrication
and Maintenance).

{26) Fill the cooling system with a mixture of 50%
water and 50% ethylene-glycol base antifreeze (refer
Group 7, Cooling System for the proper procedure}.

{27} Install the battery and connect the battery ca-
bles.

(28) Check the oil level after the engine has run for
2 or 3 minutes. Oil held in the oil filter and oil pas-
sages will cause the oil level in the pan to be lower.

{29) Operate the engine at idle for 5 to 10 minutes
and check for leaks and loose parts.

ROCKER LEVERS/PUSH RODS

REMOVAL

{1) Remove the valve covers (Fig. 1).

(2) Loosen the adjusting screw locknuts. Loosen the
adjusting screws until they stop (Fig. 2).

{3) Remove the bolts from the rocker lever pedes-
tals. Remove the pedestals and rocker lever assem-
blies (Fig. 2).

(4) Remove the push rods.

DISASSEMBLE—ROCKER LEVERS

(1) Remove the retaining rings and thrust washers
{Fig. 2).

(2) Remove the rocker levers (Fig. 2). Do not disas-
semble the rocker lever shaft and pedestal. The ped-
estal and shaft must be replaced as an assembly.

{3) Remove the locknut and adjusting screw (Fig.
2).

(4) Clean all parts in a strong solution of laundry
detergent in hot water.

{5} Use compressed air to dry the parts after rins-
ing in clean hot water. The pedestals are made from
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Fig. 1 Valve Covers
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Fig. 2 Location of Rocker Lever Components

powdered metal and may continue to show wetness
after they have been cleaned and dried.

{6) Inspect for excessive wear in the bore and the
contact surface for the valve stem.

(7) Measure the rocker lever bore diameter. The
maximum diameter is 19.05 mm (0.75 inch). Replace
if out of Himits.

{8) Inspect the pedestal and shaft.

{9) Measure the shaft diameter. The minimum di-
ameter is 18.94 mm (0.746 inch). Replace if out of
limits.

ASSEMBLE—-ROCKER LEVERS
(1) Install the adjusting screw and locknut.

(2) Lubricate the shaft with clean engine oil. Be
sure to assemble the intake and exhaust rocker le-
vers in the correct location.

(3) Pogition the levers on the rocker shaft. Install
the thrust washers.

(4) Clean the push rods in the hot soapy water.

(5) Inspect the push rod ball and socket for signs of
scoring or cracks where the ball and the socket are
pressed into the tube.

(6) Check the push rods for roundness and straight-
ness.

(7) Install the push rods into the sockets of the
valve tappets. Lubricate the push rod sockets with
clean engine oil.

(8) Make sure the rocker lever adjusting screws are
completely backed out.

INSTALLATION

(1) Make sure the dowel rings in the pedestals are
installed into the dowel bores in the cylinder head.

{2) If the push rod is holding the pedestal off of the
cylinder head, bar the engine until the pedestal will
set on the head surface without interference.

(3) Use clean engine oil to lubricate the cylinder
head bolt threads and under the bolt heads.

(4) Install the long bolts (12 mm) into the rocker
lever pedestals. Tighten the bolts as follows:
¢ Step 1—Tighten the bolts, in sequence (Fig. 3), to
90 Nem (66 ft. lbs.) torque. Check the torque. If lower
than 90 Nem (66 ft. lbs.), tighten to this torque.
¢ Step 2-—Tighten the bolts, in sequence (Fig. 3), to
120 Nem {89 ft. lbs.) torque. Check the torque. If
lower than 120G Nem (89 ft. lbs.), tighten to this
torque.
® Step 3--Tighten the bolts, in sequence (Fig. 3), an
additional 90°.
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Fig. 3 Rocker Lever (Head Bolts) Tightening
Sequence

(5) Tighten the 8 mm bolts to 24 Nem (18 ft. lbs.)
torque.

{6) Install the valve cover. Tighten the valve cover
bolt to 24 N-m (18 ft. 1bs.) torque.
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CYLINDER HEAD

The cylinder heads on the 1991'% engine are a new
design and can not be interchanged with earlier mod-
els.

REMOVAL

(1) Drain the coclant. Do not waste reusable cool-
ant. If the solution is clean, drain the coolant into a
clean container for reuse.

(2} Drain the engine oil. Dispose of the used oil
properly.

(3) Disconnect the radiator and heater hoses (refer
to Group 7, Cooling System).

(4) Remove the turbocharger (Fig. 1).

{5) Remove the exhaust manifold (Fig. 4).
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Fig. 4 Exhaust Manifold

{6) Remove the fuel lines and injector nozzles (refer
to Group 14, Fuel System).
(7) Remove the valve covers (Fig, 5).
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Fig. 5 Valve Cover

(8) Remove the rocker levers and push rods.

5.9L (DIESEL) ENGINES 9 - 17

(9) Remove the fuel/water separator filter (Fig. 6).
Refer to Group 14, Fuel System, for the proper pro-
cedures.
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Fig. 6 Fuel/Water Separator Filter

(10) If the engine is hot, remove the cylinder head
bolts in the sequence shown in Fig. 7. The removal
sequence is not important if the engine is cold. There
are 3 sizes of head bolts. Note the position of each
bolt for future installation.

(11} Remove the cylinder head and gasket from the
cylinder block.
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Fig. 7 Cylinder Head Bolt Removal
Sequence—Cylinder Head Hot

INSPECTION

Remove the cup plugs and inspect the coolant pas-
sages. A large build up of rust and lime will require
removal of the cylinder block for cleaning in a hot
tank.

Inspect the cylinder bores for damage or excessive
wear. Rotate the crankshaft so the piston is at Bot-
tom Dead Center (BDC) to inspect the bores.
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Measure the cylinder bores (Fig, 8). Do not proceed
with in-chassis repair if the bores are damaged or
worn beyond the limits (refer to Cylinder Bore Re-
pair - Cylinder Block).

MIN. 102.0 mm {4.0157 inch)
MAX. 102.116 mm  (4.0203 inch)
Out-of-Round 0.038 mm {0.0015 inch)
Taper 0.76 mm  {0.003 inch)

Oversize pistons and rings are
available for bored cylinder blocks.

J9109-75

Fig. 8 Cylinder Bore Diameter

Check the top surface for damage caused by the
cylinder head gasket leaking between cylinders.

Inspect the block and head surface for nicks, ero-
sion, ete.

Check the head distortion (Fig. 9). The distortion of
the combustion deck face is not to exceed 0.010 mm
{0.0004 inch} in any 50.8 mm (2.00 inch) diameter.
Overall variation end to end or side to side .30 mm
(0.012 inch).

Do not proceed with the in-chassis overhaul if the
cylinder head or block surface is damaged or not flat
(within specifications).
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Fig. 9 Cylinder Head Combustion Deck Face
Measurement

REFACING HEAD SURFACE
The cylinder head combustion deck may be refaced
in whatever increments necessary to clean up the

surface and maintain the surface finish and flatness
tolerances. The combined total of stock removed must
not exceed 1.00 mm (0.03937 inch}). The amount of
stock removed each time must be steel stamped just
above the edge of the combustion deck on the lower
right hand corner of the vear face (Fig. 10). Check
valve protrusion after head surface refacing.

Surface finish requirements are 1.5-3.2 microme-
ters (60-126 microinch).

1
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REFEREMNCE
HEIGHT (MIN.)

STOCK
TOTAL {MAX )
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UM

SURFACE FINISH

“II‘

STOCK
REMOVED-
IDENTIFICATION
AREA

STOCK TOTAL (MAX))
1.00 mm (0.03937 inch)
REFERENCE HEIGHT {MIN.)
2400 +0.25 mm
{3.7008 +0.0010 inch)
SURFACE FINISH
1.5 to 3.2 micrometers
{60 to 128 microinches)
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Fig. 10 Cylinder Head Stock Removal

CLEANING

Clean the carbon from the injector nozzle seat with
a nylon or brass brush.

Scrape the gasket residue from all gasket surfaces.

Wash the cylinder head in hot soapy water solution
(823°C or 140°F),

After rinsing, use compressed air to dry the cylin-

der head.

Polish the gasket surface with 400 grid paper. Use
an orbital sander or sanding block to maintain a flat
surface,

INSTALLATION

{1) The cylinder block and head must be clean and
dry.

(2} Position the gasket onto the dowels (Fig. 11).
Make sure the gasket is correctly aligned with the
holes in the cylinder block.

(3} Carefully put the cylinder head onto the gasket
and cylinder block. Make sure the cylinder head is
installed onto the dowels in the cylinder block (Fig.
11)

{4) Install the push rods and rocker levers.
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CYLINDER HEAD

_____

Fig. 11 Cylinder Head/Gasket Alignment

(5) Use clean engine oil to lubricate the cylinder
head bolt threads and under the bolt heads.

(6) The cylinder head bolts are 3 different sizes. In-
stall the bolts in the proper hole. Tighten the bolts as
follows:

e Step 1—Tighten all bolts, in sequence (Fig. 12), to
90 Nm (66 ft. 1bs.) torque. Check the torque. If lower
than 90 Nem (66 ft. 1bs.}, tighten to this torque.

® Step 2—Tighten all 12 mm holts, in sequence (Fig.
12), to 120 Nem (89 ft. 1bs.) torque. Check the torque.
If lower than 120 Nem (89 ft. 1bs.), tighten to this
torgue.

® Step 3--Tighten all bolts, in sequence (Fig. 12), an
additional 90°
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Fig. 12 Cylinder Head Tightening Sequence

(7} Be sure to lubricate the push rod sockets with
clean engine oil.

(8) Install the rocker lever pedestal bolts and
tighten to 24 Nem (18 ft. lbs.) torque.

{9) Adjust the valve clearance.

5.9L (DIESEL) ENGINES

{10) Install the valve covers. Tighten the bolts to
24 Nem (18 ft. 1bs.) torque.

{11) Install the injector nozzles and fuel lines (refer
to Group 14, Fuel System).

(12) Instali the fuel filter (refer to Group 14, Fuel
System for the proper procedures).

(13) Install the exhaust manifold (refer to Group
11, Exhaust System and Intake Manifold).

(14) Install the turbocharger.

{15) Connect the radiator and heater hoses.

{16) Fill the engine with new coolant or the clean
drained coolant (refer to Group 7, Cooling System for
the proper procedure).

(17) Fill the engine with clean lubricating oil (refer
to Group 0, Lubrication and Maintenance).

PISTON/CONNECTING ROD ASSEMBLY

The turbocharged intercooler piston has a Ni-Resist
insert with a keystone profile for the top compression
ring. The new piston has a new design bowl and a 7
mm longer piston pin. The 1991%% pistons can not be
interchanged with earlier models.

PISTON COOLING NOZZLES

The piston cooling nozzles (Fig. 13) on the 1991%
engine are a new design with increased flow capabil-
ities. The 1991% piston cooling nozzles can not be in-
terchanged with earlier models.

PISTON
COOLING
NOZZLE

’|:§>\/ﬁlj//

1910%-90

Fig. 13 Piston Cooling Nozzles
0IL PUMP

The 1991% 0il pump can be used on earlier model
engines. However, earlier oil pumps can not be used
on 1991% engines,

OIL PRESSURE REGULATOR VALVE/SPRING

When oil pressure from the oil pump exceeds 448
kPa (65 psi), the regulator valve opens to allow oil to
drain back into the pan.

OIL COOLER ELEMENT/GASKET
The 1991%: filter head/cooler assembly can be in-

terchanged with earlier models. However, earlier
model filter head/coolers can not be used on 1991%
engines.
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SPECIFICATIONS —5.9L DIESEL ENGINES
ENGINE SPECIFICATIONS

VALVE TRAIN
Valve Clegrance

IMtakE . o e 0.25 mm (0.010 inch)

2% T 1 T 0.51 mm {0.020 inch)
Valve Guide Diometer

LY ]y T N 8.019 mm {0.3157 inch)

MOXIIMIUIM Lo i e 8.089 mm {0.3185 inch)
Valve Stem Diameter .

MU . o et e e e e e 7.935 mm (0.3126 inch)

MO I .o s 7.960 mm (0.3134 inch)
Valve Seat Angle

Intake Valve .. e e 30°

ExhaustValve . ...... ... ... .. i e 45°
Valve Depth (Installed)

AU L . i e e e e 0.99 mm (0.039 inch)

MO imMUM e e 1.52 mm (0.060 inch}
Valve Spring

FreeStandinglength . .. ......... ... i 55.63 mm (2.19 inch)

Inclination (Max.) ... ... .. e e 1.00 mm {0.039 inch)

Minimumlead ......................... P DR 49.25 mm (1.94 inch)

289.32 N (65 Ibs.)

Valve Rim Thickness {Min.) .. ........ ... ... ... ... ... . ... . ... 0.79 mm (0.031 inch)
Valve Seat Width

MR . e 1.50 mm {0.060 inch)

XML e e e 2.00 mm {0.080 inch)

CYLINDER HEAD
Cylinder Head Flatness
Max. Overall ... .. 0.030 mm {(0.012 inch)
Max. Variation within 0.01 mm (0.0004 inch) in any
50.8 mmm (2.0 inch) diameter area.

GEAR TRAIN
GearBacklash (odlgears) ........ . ... . e 0.08-0.33 mm (0.003-0.013 inch)
CamshaltEnd Clearance . ... ... .. . i s 0.152-0.254 mm (0.006-0.010 inch)
CAMSHAFT
Journal Diameter (Min.) . .. ... e 53.962 mm (2.1245 inch)
Valve Lobes {Min. Diometer at Peak of Lobe}
IO ... e 47,040 mm (1.852 inch)
ExhaUSt ... e e e 46.770 mm {1.841 inch)
Litt Pump Lobe (Min. Diameter atPeak of lobe) . .......................... 35,50 mm {1.398 inch)
TAPPETS
StemDigmeter (Min.) . . ... ... e 15,925 mm {0.627 inch)
ROCKER LEVER
Rocker Lever Bore (MaX.) ... ... ..ttt e 19.05 mm {0.75 inch)
Shaft Diameter (Min.) . . ... ... . 18.94 mm (0.746 inch)
CYLINDER BORES
Cylinder Bore Diameter (Max.} . .. ... ... i 102.116 mm {4.0203 inch)
Outof Round (Max.) . ... ... e, 0.038 mm (0.0015 inch)
Taper (Max.) ... o e 0.076 mm (0.003 inch)
CONNECTING ROD
Pin Bore Diometer (Max.) . ... .. ot i i e e 40,053 mm {1.5769 inch)
SideClearance ... .. ... . ... 0.10-0.30 mm (0.004-0.012 inch)

49109-246



ENGINE SPECIFICATIONS [CONT.)

5.9L (DIESEL) ENGINES 9 - 21

PISTONS
Skirt Diameter (Min.)

Nominal. .. i 101.880 mm {4.0110 inch)

WoOrm Limits . s 101.823 mm (4.0088 inch)
PinBore Diometer (Max.) .. ... ... . .. e 46.025 mm (1.5758 inch)
Ring Groove {Max.)

Intermediate Groove ... ... v i e 0.15 mm (0.006 inch)

Ol Control Groove . ... ... i e s 0.13 mm (0.005 inch}
Piston Pin Diameter (Min.) . ... ... ... i i 39.99 mm (1.5744 inch)
Ring End Gap

Top RING . e e 0.40-0.70 mm (0.016-0.0275 inch)

Intermediate Ring . ... ... ... s 0.25-0.55 mm {0.010-0.0215 inch)

OilControl Ring . . .. ... .o 0.25-0.55 mm {0.010-0.0215 inch)

CRANKSHAFT
Main Bearing Journal Diameter

Standard . ... e 82,962 mm (3.2662 inch}

Machined 0.25mm . ... .. ... 82.712 mm {3.2564 inch}

Machined 0.50 mm .. ... 82.462 mm (3.2465 inch)

Machined 075 mMm . ... .. . i e 82.212 mm (3.2367 inch)

Machined 1.00mm . ... ... e 81.962 mm (3.2269 inch)

QutofRound (Max.) .. ... ... e e s 0.050 mm (0.002 inch)

Taper (Max.) ... e e 0.013 mm (0.0005 inch)

Oil Clearance (Max.) ... ... oo i 0.119 mm (0.0047 inch)

End Clearance . .. oo e 0.13-0.30 mm (0.005-0.012 inch)
Connecting Rod Journal

Standard ... ... e s 68.962 mm {2.7150 inch)

Machined 0,28 MM . .. ... e e 68.712 mm {2.7052 inch)

Machined 0,50 mm . ... ... . e 68.462 mm {(2.6954 inch)

Machined 075 mm . .. ... e 68.212 mm (2.6855 inch})

Machined 100 MM . .. ... i e 67.962 mm {(2.6757 inch)

OutofRound (Max.) .. ... .. e s 0.050 mm {0.002 inch)

Taper (Max.) . ... i 0.013 mm {0.0005 inch}

QilClearance (Max.} . ...t i 0.089 mm {0.0035 inch)

CYLINDER BLOCK
Top Surface Flatness

{(Max. Overall Variation) .. ... .. .. ... e 0.075 mm {0.003 inch)
Max. Varigtion any 50 mm
(2inch) Diometer Area. . . oottt e 0.010 mm {0.0004 inch)
Refacing Combustion Deck
FirstRelace . .. ... .. ... . . . e e 0.15 mm (0.0058 inch)
SecondReface. .. ... ... ... 0.35 mm {0.0138 inch)
= S 0.50 mm (0.0197 inch)
Surface Finish .. ... .. e 1.5-3.2 micrometers (60-126 microinch)
Main Bearing Bore Diarmeter {Max.)
withbearinginstalled . ... ... ... .. ... ... .. ... il 83.106 mm (3.2719 inch)
Camshoft Bore Diameter {Max.)
Hlw/oBushing. . ... .. e 57.258 mm {2.2543 inch)
M withBushing ............ ... ... o 54,133 mm (2.1312 inch)
7T 54,133 mm (2.1312 inch)
Toppet Bore Diameter (Max.) ... ... ... o i e 16.055 mm {0.632 inch)
OIL PUMP
TipClearance (Max.) ... et 0.1778 mm {0.007 inch)
Gerotor Drive/Planetary to Port Plate Clearance (Max.) ... ................. 0.127 mm (0.005 inch}
Gerotor Planetary to Body Bore Clearance (Max.) .....................o. . 0.381 mm (0.015 inch)
Gear Backlash (Used Pump) ... ... .. o i 0.08-0.38 mm * (0.003-0.015 inch)

J9109-247
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TORQUE SPECIFICATIONS

COMPONENT TORQUE

Air Fuel Control Banjo Screw (InPump) ... 12 N*m 9 . Ibs.
Air Fuel Control Fitting (InHead). ... . ... e 8 N*m 6 ft. ibs.
Alternator Ground Cable MountingtoBlock . ............. ... ... 24 Nem 18 . Ibs.
Alternator Mounting to Water Pumplnlet ............ ... 41 N*m 30 H#. 'bs.
Alternator Pulley ... ... .o 80 Nem 60 ft. |bs.
Alternator Support {Upper) .. ... i s 24 N*m 18 ft. lbs.
Bottery Cable (Negative) MountingtoBlock . ............................. 77 N*m 57 #1, |bs.
Belt Tensioner Mounting .. ... .. ... it 43 N*m 32 f. Ibs.
Block Heater MOUNtNG ...\ o 12 Ne*m 9 ft. lbs.
CabHeaterHose Clamp. . ... ... oo e e 4 N*m (35 in. |bs.)
Cab Heater Tubing Clamp Mounting. .. ........ ... ... it 24 N*m - 18 ft. Ibs,
Camshoft Thrust Plate ... .. . i i i e 24 N*m 18 . ibs.
Clutch Cover MountingtoFlywheel . ... ... ... o it 23 N*m 17 . Ibs.
Connecting Rod (Alternately tighten in 3 steps)

11 <2 P R e 35 Nem 26 #1. lbs.

P 2 . o o e e e 70 Nem 51 #. lbs.

3T 3¢ 1 100 N*m 73 ft. lbs,
Cooling Fan MountingtoFanClutch . ... ... ... ..o 20 N*m 15 ft. |bs.
Crossover Clamp (Air) . .. ... ..o e 5 N*m (44 in, ibs))
Cylinder Head Mounting Belts

T AN BOIS Lo e 90 N*m 66 ft. Ibs,

2.longBolts ... ... L e e e 120 N*m 89 ft. lbs.

3. Tighten All Bolts An Additional ... ............ ... oo 90°
Exhaust Manifold ... ... ... o e 43 N*m 32 f1. Ibs.
Exhaust Qutlet Pipe - VBand Clamp . ... .....oooei i 8 N*m (72 in. Ibs.)
Exhaust Pipe ClampMounting. .. .. ... i 27 Nem 20 ft. Ibs.
Exhaust Pipe Steady Rest MountingteTrans . .......... oo 68 Nem 50 ft. Ibs.
Fan Clutch Mounting/FanHub (LHand Threads) . . .................. ....... 57 N*m 42 f1. lbs.
Fan Hub Bracket Mounting . ........co it it un i ieinenanaeen, 24 N°m 18 ft. Ibs.

. Fan Hub Bearing Retaining Capscrew ... 77 N*m 57 . ths.

FanPulley toFanHub . ... .. ... .. . e 9 Nem 7 f1. Ibs.
FanPulley Crankshaft ....... .. ... .. ... ... .. . 9 N°m 7 ft. Ibs.
Fan Shroud MountingNuts ... ... ... o 11 N*m (95 in. Ibs.)
Flywheel Bolts . ... ... .. ... i 137 N*m 101 ft. Ibs.
Flywhee! Housing - Adapior .. ... i 60 N*m 44 f1, lbs,
Front Engine Mount Isolator MountingtoMount .. ............. ... .. 109 N*m 80 fi. lbs.
Front Engine Mount Through Bolt .. ........... ... 41 N*m 30 £t lbs.
Front Engine MounttaBlock ....... ... 60 N*m 44 f1. tbs.
Front Qil Filler Pipe - AccessCover .. ..ot Hand Tighten
FuelBanjoScrew (InFuelPump) ... oo 32 N*m 24 . lbs.
FuelBanjoScrew (InHead) .......... ... ... ... ... oo 24 N*m 18 . Ibs.
Fuel Banjo Screw {Intnjector} .. ....... ... . ... i 8 N*m 6 ft. |bs.
FuelFiltar. ... . Y4 Turn after contact
Fuel Heater Assembly Mounting. .. ............ oo ot 32 N*m 24 ft. Ibs.
Fuel Heater Ground Mounting to Intake Manifeld ......................... 12 N*m 9 ft. |bs.
Fuel Link Fitting (HighPressure) ......... ... . i e 24 N*m 18 ft. Ibs.
FuelLow PressureSupply . ... i 24 N*m 18 1. Ibs.
Fuel Pump Drive Gear {With Pump Unlocked) .. ........................... 65 N*m 48 1. lbs.
FuelPumplock (Bosch) ... ... ... .. i 30 N*m 22 1. lbs,

19109-261
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TORQUE SPECIFICATIONS (CONT.)

COMPONENT TORQUE

Fuel PumpMounting Nut ... e 24 N*m 18 ft. Ibs.
Fuel PumpSolencid. ... .. ... . . 43 Nem 32 ft. Ibs.
Fuel Pump Support Bracket ... ... ... .. ... it 24 Nem 18 ft. Ibs.
Fuel PumpUnlock (Bosch) . ... ... . i e 13 N*m 10 ft. Ibs.
Fuel VentScrew (IRBanjo) ... ... ... i e 8 Ne*m 6 ft. |bs.
GEAr COVEE . . ..t e e e 24 N*m 18 #. lbs.
Gear Housing-to-Block .. ... ... ... e 24 N*m 18 f1. Ilbs.
Injector Retaining Nut . . ... L. e 60 Nem 44 ft. lbs.
Intake Manifold Cover ... .. ... ... . 24 N*m 18 #t, ibs.
Intercooler Attaching TN 2 N*m {17 in. lbs.}
Intercoaler Duct Clamp Nuts. ... oovv o e 8 N*m (72in. Ibs.)
Lift PUmp Mounting . . ..o e 24 N*m 18 1. Ibs.
Lifting Bracket (Rear] ...... ... ... vt i e 77 N*m 57 ft. Ibs.
MainBearingCapBalts. .. .............. ... ... Stepl... ... 60 N*m 45 1. Ibs.

Step2.. .. e 119 Ne*m 88 f1. lbs.

Sep3. . e 176 N*m 129 f1. |bs.
Oil Cooler Assembly .. ... ... 24 N*m 18 ft. lbs.
Ol Fill Tube Bracket . ... ... ..t i vt 43 N*m 32 1. tbs.
QilFiter .................... . cocE- - - 1955 1. %Y2CHE 8. A EN. . .. % Turn ofter contact
OHPaN DrainPlug . ... e 80 N*m 60 ft. ibs.
QI PAN MOUNTING . . .t ia e i e 24 Nem 18 ft. tbs.
Oil PressureRegulatorPlug . ... i 80 Nem 60 ft. Ibs.
Oil Pressure Sender/Switch . .. .. .. ... i s 16 N*m 12 ft. Ibs.
Qi PUMP MOUNTING . .\ oottt e e 24 N*m 18 ft. lbs.
QilSuctionTube (Flange) ... ... i e 24 N*m 18 1. Ibs.
O SUCHON TUDE Brace ... . ottt e et 24 N*m 18 ft, lbs.
Power Steering Pump 1o Vacuum PumpMounting ........ ... ... ol 24 N*m 18 ft. tbs.
Radiator Hose Clamp - Upper. . ... ... .. i 4 N*m {35 in. |bs.)
Radiator Mounting Nuts .. ... ... ... 11 N*m {95 in. lbs.}
Rear Seal MOUNKING . . .. .. e 9 N*m 7 #t. Ibs.
Refrigerant Compressor Lines - Flange Mounting . ..................... oo 20 N*m 15 ft. |bs.
Refrigerant CompressorMounting ......... ... i e 47 Nem 35 ft. Ibs.
Rockerbever Nut . .. .. e 24 N*m 18 ft. Tbs.
Rocker SUPPOMT . ..t e e 24 N*m 18 1. |bs.
Starter Mounting .. .. ... o e e 43 N*m 32 f1. ibs.
Storter Battery (Positive) CableNut .......... ... ... .o o oo 22 N*m 16 ft. lbs.
Starter Solenoid NUT . . ... o e e 5 N*m (44 in, Ibs.)
Tappet Cover/Fuel DrainLineSupports . ... ... oo 24 Ne*m 18 ft. Ibs.
ThErmIS O . . . i e e 24 N*m 18 4, Ibs.
Thermostat Housing . ... . ... e 24 N*m 18 it Ibs.
Throttle Bracket Mounting to MountingBracket. . ................... ... 24 N*m 18 f+. Ibs.
Throttle Rod Mounting to ThrottleLlever Nut ... .. ... ... . i 10 Nem 7.5 ft. lbs.
Timing PinFlange Mounting . .. .. .. ... ... i 5 N*m (44 in. Ibs.)
Torque Converter Access Cover PlateMounting .. ... ..o, 4 Nem (35 in. ibs.}
Transfer Case Linkage Bracket Mounting/Trans ... ...... ... ... i 4% N*m 30 ft. Ibs.
Transter Case Mounting to Tronsmission .. ... ... ... ... i 47 N*m 35 1. Ibs.

19109-262
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TORQUE SPECIFICATIONS (CONT.)

COMPONENT TORQUE
Trans Cooler Tubing Mounting to QilPanFlange ........... .. ... ... ... ... 24 N*m 18 f1. lbs.
Trans Kickdown Cable Bracket Mounting/Trans ... ................. ... .. 68 N*m 50 ft. Ibs,
Trans Mount Mountingto Trans (Manual} ............... ... .. ... ... .. 68 N*m 50 ft. Ibs.
Trans Mount Through Bolt Mounting (Manual} ............... ... .. ... ... 68 N*m 50 ft. Ibs.
Transmission Mountingto Engine . ... ... ... . it 41 Ne*m 30 ft. Ibs.
Transmission Qil Cooler LineConnection .. ... ... . ... it 54 N*m 40 #. lbs.
Transmission Oil CoolerlineFlange. ... ... ... ... i i e 6 N*m {50 in. Ibs.)
Transmission Qil to Air CoolerHose Clamps .. ........ ... ... i 2 Nem (18 in. Ibs.)
Transmission to Clutch HousingMounting . .. ........ ... ... . ... ...... 47 N*m 35 ft. Ibs,
Transmission Torque ConverterMounting . ... .......... ... ...t 47 N*m 35 f1. lbs.
Turbine Housing ... ... 11 Ne*m 8 f1. lbs.
Turbo Compressor HousingClomp ... ... ... oo 8.5N"m (75 in. 1bs.)
TurboMounting Nut .. ... ... . e 32 Nem 24 ft. tbs.
TurbeQillDrainTube ... ... ... . e 24 N*m 18 tt. lbs,
Turbo Oil Supply (BothEnds) .. ... ... . . 15 Nem 11 #. lbs,
Vacuum Pump Mounting .. ... 9 Nem 7 ft. Ibs,
Vacuum Pump to Gear HousingMounting. .. ... oo oo 77 N*m 57 ft. lbs.
Volve Covar . . e 24 N*m 18 ft. 1bs.
Vibration Damper Mounting .. ... oo o 125 N*m 92 1. Ibs.
Water Hose Clamps ... ... ... o i 4 N*m (35 in. Ibs.)
Waterlnlet Connection ... ... .. ... . . .. 43 N*m 32 ft. bs.
Water Pump Mounting . . ... ... .. o e 24 N*m 18 ft. Ibs.
Water Temperature Sensar . .. ... .o it e e e 50 N+*m 37 H. Ibs.

J9109-263
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EXHAUST SYSTEM AND INTAKE MANIFOLD
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SERVICE PROCEDURES (DIESEL ENGINES)
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EXHAUST MANIFOLD v ]
TURBOCHARGER,

REMOVAL OIL SUPPLY

(1) Disconnect the air intake and exhaust pipes -
(Fig. 1).

{2) Disconnect the turbocharger oil supply line and
the oil drain tube from the turbocharger (Fig. 2).

{3) Disconnect the intercooler inlet duct from the
turbocharger (Fig. 2).

{4) Remove the turbocharger and gasket.

(5) Remove the cab heater supply and return lines.

- e Lo . VALVE
m(gw;_.%-ﬂ!-.—:-;dg' COVER

PIPE
Y

7 " g—
l (’ EXHAUST -
— | 'l :

U2\
.—.'
N " Fig. 2 Oil Supply Line and Intercooler Inlet Duct
i [¥p (6) Remove the exhaust manifold and gaskets (Fig.
luj 3).
' ‘ (7) Clean the sealing surfaces.
iy "_"_‘l‘; : INSTALLATION _
i N / ‘ ] I (1) Install the exhaust manifold and gaskets (Fig.
‘ ) AIRNLET 1 3). Tighten the exhaust manifold bolts in sequence to
TUBE | . 43 Nem (32 ft. bs.) torque (Flg 4),
-’lf"' \l l ”:7/4( %) \ — - (2) Install the turbocharger (Fig. 2). Tighten the
' J9111-52 turbocharger mounting nuts to 32 Nem {24 ft. lbs.)
torque.

Fig. 1 Air Intake Pipe, Exhaust Pipe and
Turbocharger
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Fig. 3 Exhaust Manifoid and Gaskets

(3) Position the intercooler inlet duct to the turbo-
charger (Fig. 2). With the clamp in position, tighten
the clamp nut to 8 N+m (72 in. lbs.) torque.

{4) Positien the air intake pipe and the exhaust
pipe onto the turbocharger (Fig. 1). Tighten the
clamps to 8 Nem (72 in. lbs)) torque.

(5) Install the oil drain tube and oil supply line to
the turbocharger (Fig. 2). Tighten the drain tube
bolts to 24 Nem (18 ft. lbs.} torque. Tighten the oil
supply line fitting nut to 15 Ne-m (11 ft. 1bs.) torque.

(6} Connect the cab heater supply and return lines.
Tighten the line nuts to 24 Nem (18 ft. lbs.) torque.

(7) Operate the engine to check for leaks.

INTAKE MANIFOLD COVER/AIR INTAKE HEATER

REMOVAL

(1) Remove the intercooler outlet duct from the air
inlet tube (Fig. 5).

(2} Remove the high pressure fuel lines.

(3) Disconnect and remove the air intake heater
ground wire (Fig. 5).

EXHAUST
MANIFOLD

1116

Fig. 4 Exhaust Manifold Bolit Tightening Sequence
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9111-54

Fig. 5 Air Inlet Tube and Heater Ground Wire

(4) Disconnect the air intake heater power supply
lines (Fig. 6). Remove the air intake heater and gas-
kets (Fig. 6). Clean the mounting gurface of the in-
take manifold cover.

: AIR INTAKE
GASKET = HEATER POWER
/ SUPPLY LINES
=] - =

ASR INTAKE
HEATER

= |

GASKET ;
7 4
SN

Fig. 6 Air Intake Heater

{5) Disconnect the charge air temperature sensor
from the intake manifold cover (Fig. 7).

{6) Disconnect the air temperature switch from the
intake manifold cover (Fig. 7).

(7) Disconnect the fuel heater ground wire from in-
take manifold cover (Fig. 8).

(8) Remove the manifold intake cover and gasket
(Fig. 8). Keep the gasket material and any other ma-
terial out of the air intake.

{9) Clean the sealing surface.

JNi-5
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Fig. 7 Charge Air Temperature Sensor and Air
Temperature Switch

INSTALLATION

(1) Using a new gasket, install the intake manifold
cover (Fig. 8).

(2) Install the fuel heater ground wire (Fig. 8).
Tighten the bolt to 12 Nem (110 in. lbs.) torque.

{3} Connect the air temperature switch to the in-
take manifold cover (Fig. 7).

{4} Connect the charge air temperature sensor to
the intake manifold cover (Fig. 7).

(5) Some of the intake manifold bolt holes are
drilled through and must be sealed. Apply liquid te-
flon sealant to the bolts. Install the intake manifold
cover bolts. Tighten the bolts to 24 Nim (18 ft. lbs.)
torque.

(6) Install a new gasket between the air intake
heater and the intake manifold cover (Fig. 6). Install
a new gasket on top of the air intake heater (Fig. 6).

(7) Install the air inlet tube (Fig. 5). Tighten the
air inlet tube bolts to 24 Nem (18 ft. lbs.) torque.

(8) Connect the intake manifold heater ground wire
(Fig. 5).

MANIFOLD
INTAKE

FUEL HEATER
GROUND WIRE

GASKET

J9111-50

Fig. 8 Manifold Intake Cover and Fuel Healer
Ground Wire
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(9) Install and tighten the air intake heater power
supply nuts to 14 Nem (10 ft. 1bs.) torque.

(10) Position the intercooler outlet duct onto the air
inlet tube (Fig. 5). Tighten the intercooler outlet duct
clamps to 8 N'm (72 in. lbs.) torque.

(11 Install and bleed the high pressure fuel lines.
Tighten the high pressure fuel line nuts to 24 Nem
{18 ft. 1bs.) torque.

TURBOCHARGER

REMOVAL

{1) Disconnect the battery negative cables.

{2) Disconnect the air intake pipe and exhaust pipe
(Fig. 9).

i

TN
118t

!t‘]
==

_,\V

Wi A e &
A \H A o\ 011152

Fig. 9 Air Intake Pipe, Exhaust Pipe and
Turbocharger

(3) Remove the oil drain tube bolts,

{4) Remove the oil supply line {Fig. 10).

{6) Disconnect the intercooler inlet duect from the
turbocharger (Fig. 10).

{6) Remove the turbocharger mounting nuts and
the turbocharger.

(7} If the turbocharger is not to be installed imme-
diately, cover the opening to prevent material from
falling into the manifold.

{8) Clean and inspect the sealing surface.

DISASSEMBLY

(1) Scribe the housing so they can be assembled in
the same position.

{2) Clamp the turbocharger in a bench vise.
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Fig. 10 Oil Supply Line and intercooler Infet Duct

(3) Remove the compressor housing V-Band clamps
(Fig. 11).

(4) Remove the compressor housing and inspect for
impeller contact {Fig. 11).

(5) Remove the square cut O-ring (Fig. 11).

(6) Remove the impeller nut (Fig. 11}. Turn the im-
peller nut to the right to loosen. The nut and shaft
have left hand threads.

IMPELLER
O-RING

V-BAND
CLAMP

COMPRESSOR HOUSING ~ 19111-8

Fig. 11 Compressor Housing and impeller

{7) Remove the impeller and inspect the blades for
damage. The wheel and shaft assembly is balanced
as a unit. If the impeller is damaged the complete as-
sembly must be replaced.

(8 Remove the diffuser bolts and lockplate (Fig.
12).

(9) Remove the diffuser and discard the O-ring
(Fig. 13).

EXHAUST SYSTEM AND INTAKE MANIFOLD ¢

DIFFUSER

TURBINE

HOUSING ] 91

LOCKPLATE

Fig. 12 Diffuser and Lockplate
{10} Remove the oil slinger and discard the piston
ring (Fig. 13).
{11) Inspect for cracks and excessive wear.

O-RING OlL
SLINGER

Fig. 13 Diffuser, O-Ring and Oil Slinger

(12) Remove the oil baffle (Fig. 14).

(13) Remove the thrust bearing and retainer screws
(Fig. 14). Do not reuse the thrust bearing.

(14) Remove the thrust collar {Fig. 14).

{15) Inspect the collar for excessive wear,

(18) Remove the turbine housing lock plates and
clamp plates (Fig. 15).

(17) Remove the bearing housing (Fig. 15).

(18) Remove the turbine shaft and heat shield (Fig.
16).

(19) Inspect the turbine blades and the shaft for ex-
cessive wear.

(20) Remove and discard the piston ring type seal
(Fig. 16).
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THRUST :
COLLAR OUTER RETAINER !
RINGS ———@;
) TURBOCHARGER &
XS SHAFT REARINGS 5,

ol ' INNER RETAINER -
BAFFLE @4—— RINGS o

THRUST BEARING

et

Fig. 14 Oil Baffle, Thrust Bearing and Collar

BEARING
HOUSING

9111-14

Fig. 17 Snap Rings and Shaft Bearing

(23) Remove and discard the inner snap rings (Fig.
17).

CLEANING

Use a stiff bristle nylon brush and solvent to clean
all parts. Do not use a wire brush on the compressor
wheel. Do not head blast the parts.

Remove the carbon build up from the housing with
a scraper and a 240 grit emery cloth.

Polish the bearing surfaces with crocus and kero-
Fig. 15 Turbine Housing Lock Plates and Clamp sene or diesel fuel.
Plates After rinsing in clean solvent, use compressed air
to dry the parts.

TURBINE WHEEL

INSPECTION

In addition to the inspection specified during disas-
sembly, inspect all parts after cleaning.

Measure the shaft bearing diameter (Fig. 18). The
minimum diameter should be 10.97 mm (0.432 inch).

PISTON RING

TYPE SEAL SHAFT BEARING

HEAT DIAMETER

J9111-i3 SHIELD

Fig. 16 Turbine Wheel Shaft and Heat Shield

CAUTION: The wheel and shaft assembly is bal-
anced as a unit. If the turbine bhlades or shaft are
damaged, the compiete assembly must be replaced.

{21) Remove and discard the outer retainer rings
(Fig. 17). 911115

{22) Remove and discard the turbocharger shaft
bearings (Fig. 17). Fig. 18 Shaft Bearing Diameter
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ASSEMBLE QUTER OUTER

The balance marks must be aligned to make sure RETAINING RETAINING
RING RING

the wheel and shaft assembly is balanced.

(1) Install the piston ring and lubricate the groove
with engine oil,

(2) Install the heat shield (Fig. 19).

HEAT SHIELD

TURBINE
SHAFT

BREAKING
HOUSING

Fig. 19 Turbine Shaft/Heat Shield to Bearing
Housing

(3) Clamp a socket in a soft jawed vice and position
the shaft in the socket.

(4) Install the inner retainer rings. The beveled
face must be towards the bearing (Fig. 20).

INNER INNER
RETAINING RETAINING
RINGS RING

Fig. 20 Beveled Face of Inner Retainer Ring

{(5) Lubricate the turbocharger bearing with engine
oil and ingtall the bearings in the housing.

(6} Install the outer retainer ring. The beveled face
must be towards the bearings (Fig. 21).

(7) Assemble the turbine shaft and heat shield to
the bearing housing (Fig. 19). Rotating the housing
as you press downward will assist in properly seating
the piston ring.

(8) Install the thrust collar. Align the balance
mark with the balance mark on the shaft. Mark the
top surface with a marker pen so alignment can be
verified after installing the thrust bearing.

{9) Lubricate the thrust bearing with engine oil
and install it on the housing. Tighten the torx bolts
to 4.5 Nem (40 in. lbs.) torque.

/ s

191111

Fig. 21 Beveled Face of Outer Retainer Ring
(10) Install the oil baffle. Check the balance mark
alignment.

(11) Install the piston ring type seal on the oil
slinger (Fig. 22),

PISTON RING
TYPE SEAL
sugléen 1911119

Fig. 22 Piston Ring Type Seal

(12) Mark the top surface of the oil slinger line
with the balance mark.

(13) Lubricate the oil slinger with engine oil and
install it into the diffuser.

(14) Install the O-ring into the diffuser.

(15) Install the diffuser. Align the balance marks
on the shaft and the oil slinger (Fig. 23).

(16) Align the balance mark and install the impel-
ler (Fig. 24). Be careful not to move the bearing
housing.

(17) Do not allow the impeller to turn when install-
ing the nut. The impeller nut and the shaft have
LEFT hand threads. Tighten the nut to 14 N-m (129
in. 1bs.) torque.

(18} Install the bearing housing assembly into the
turbine housing (Fig. 25).

(19) Align the scribe marks (Fig. 25).

(20) Apply anti-seize compound to the bolt threads.

(21) Install the clamp plates, lock plates and bolts
(Fig. 26). Tighten the bolts to 11.3 Ne-m (100 in. lbs.)
torque.



DIFFUSER

SLINGER

' ALIGN
| BALANCE
MARKS

J%111.20

Fig. 23 Align Balance Marks—Shaft and Oil Slinger
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HOUSING
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Fig. 25 Bearing Housing Assembly/Turbine Housing

(22} Install the lock plates and bolts into the dif-
fuser (Fig. 27).

(23) After tightening the beolts to 5.7 Nem (50 in.
Ibs.} torque, bend the lockplate tabs to lock the bolts.
Be sure the scribe marks are aligned.
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Fig. 26 Install Clamp Plates/Lock Plates
DIFFUSER

TURBINE i
HOUSING

81119

LOCKPLATE

Fig. 27 Diffuser and Lockplate

(24) Measure the end play (Fig. 28). For turbo-
charger with a serial number before 840638 the end
play should be 0.102-0.152 mm (0.004-0.006 inch),
For turbocharger with a serial number of 840638 and
after the end play should be 0.026-0.076 mm (0.001-
0.003 inch).

(25) Measure radial clearance of the shaft (Fig, 28).
The clearance should he 0.300-0.460 mm (0.012-0.018
inch).

(26) Install the square cut O-ring.

(27) Be sure the scribe marks are aligned. Install
the compressor housing and V-Band clamp. Apply
anti-seize compound to the V-Band bolt threads.
Tighten the clamp to 8 N'm (72 in. lbs.) torque. Tap
against the clamp on 4 places around its circumfer-
ence. Again tighten the clamp to 8 Nem (72 in. lbs.)
torque.

INSTALLATION

{1} Install a new gasket and apply anti-seize com-
pound to the mounting studs.

(2) Install the turbocharger. Tighten the turbo-
charger mounting nuts to 32 Nem (24 ft. 'bs.} torque.
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RADIAL
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J9111.24

END PLAY

Fig. 28 End Play/Radial Clearance of Shaft

(3) Use a new gasket and connect the drain line.
Tighten the drain line connection bolts to 24 Nem (18
ft. 1bs.) torque.

{4) New turbocharger must be pre-lubricated with
clean engine lubricating oil before start up. Pour
50-60 cc (2-3 ounces) of oil into supply fitting.

WARNING: DO NOT USE YOUR FINGER TO TURN
THE TURBINE WHEEL.

(5) Rotate the turbine wheel te allow oil to enter
the turbocharger.

(6) Install the oil supply line. Tighten the oil sup-
ply line fitting nut to 15 Nem (11 ft. 1bs.) torque.

(7) Position the intercooler inlet duct to the turbo-
charger. With the clamp in position, tighten the
clamp nut to 8 Nem (72 in. lbs.) torque.

(8) Position the air intake pipe and the exhaust
pipe onto the turbocharger. Tighten the clamps to 8
Nem (72 in. lbs.) torque.

(9) Operate the engine and check for leaks.

INTERCOOLER

Intake air is drawn through the air cleaner and
into the turbocharger compressor housing. Pressur-
ized air from the turbocharger then flows forward
through the intercooler located in front of the radia-
tor. From the intercooler the air flows back into the
intake manifold.

The intercooler is a heat exchanger that uses air
flow to dissipate heat from the intake air. As the tur-
bocharger increases air pressure, the air temperature
increases. Lowering the intake air temperature in-
creases engine efficiency and power.

REMOVAL

WARNING: IF THE ENGINE WAS JUST TURNED
OFF, THE INTAKE AND OUTLET DUCTS MAY BE
HOT.

EXHAUST SYSTEM AND INTAKE MANIFOLD ¢

(1) Remove the grille (see Group 23, Body for the
proper procedure).

(2) Remove the front support bracket (Fig. 29).

(3) If the vehicle is equipped with air conditioning,
remove the condenser as follows:

{a} Discharge the air conditioning system (see
Group 24, Heating and Air Conditioning for the
proper procedures).

{b) Remove the bolt from the sealing plate (Fig.
291,

(c) Remove the nuts holding the condenser to the
intercooler (Fig. 29). Lift the condenser and sealing
plate assembly away from the intercooler.

. o FRONT STRANSMISSION
. SUPPORT === COOIRR | o/
A e 1= BRACKET | ) e —
PLATE =

L =l .

e — o — —————— \TERCOOLER

-
h& 7 1l
CONDENSER =—(— M 911155

Fig. 29 Condenser and Intercooler

(4) Remove the inlet and outlet ducts from the in-
tercooler (Fig. 30).

(5) Remove the intercooler bolts (Fig. 29). Pivot the
intercooler forward and up to remove.

INSTALLATION
(1) Position the intercooler (Fig. 29). Install the
bolts and tighten to 2 Nem (17 in. lbs.) torque.

INTERCOOLER
INLET DUCT

CLAMP

INTERCOOLER
QUTLET DUCT

P115-56

Fig. 30 Intercooler Ducts
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{2) Install the inlet and outlet ducts to the inter-
cooler (Fig. 30). With the clamps in position, tighten
the clamp nut to 8 Nem (72 in. lbs.) torque.

{3) If the vehicle is equipped with air conditioning,
install the condenser as follows:

{a) Position the condenser and sealing plate as-
sembly onto the intercooler studs (Fig. 29). Install
the nuts and tighten.

{b) Connect the halves of the sealing plate (Fig.

EXHAUST SYSTEM AND INTAKE MANIFOLD 11 -9
29). Install the bolt and tighten.
(¢} Charge the air conditioning system (see Group
24, Heating and Air Conditioning for the proper
procedures).
(4} Install the front support bracket {(Fig. 29}. In-
stall and tighten the bolts.
(5) Install the grille (see Group 23, Body for the
proper procedure).

SPECIFICATIONS
TORQUE SPECIFICATIONS (DIESEL ENGINES)

Air Heoter Power Supply Nuts
Cab Heaoter Supply /Return Line Nuts
Exhoust Manifold Bolts

Fuel Heater Ground Bolt
Fuel Line Nuts

Intake Manifold Cover Bolts
Intercooler Attaching Bolts
Intercooler Duct Clamp Nuts

Throttle Control Bracket Mounting Bolts
Thrust Bearing Torx Bolts
Turbo Bearing Housing/Diffuser Bolts
Turbo Bearing Housing/Turbine Housing Bolts
Turbo Mounting Nuts
Turbo Impeller Nut
Turbo Qil Drain Tube Bolts
Turbo Oif Supply Line Fitting Nut
Turbo V-Band Clamp

TORQUE
............. 14 N*m 10 f1. lbs.
............. 24 N*m 18 #. Ibs.
............. 43 N*m 32 H. Ibs.
............. 12 N*m (110 in. Ibs.)
............. 24 N*m 18 #. Ibs.
............. 24 N*m 18 #. lbs.
............. 2 N'm {17 in. Ibs.)
............. 8 N*m (72 in. lbs.)
............. 24 N*m 18 #t. lbs.
............. 4.5 N*m {40 in. ibs.)
............. 5.7 N*m (50 in. lbs.)
............. 11.3 N*m {300 in. lbs.)
............. 32 N*m 24 1. |bs.
............. 14 N*m {129 in. Ibs.)
............. 24 Nem 18 ft. Ibs.
............. 15 N*m 1 1. lbs.
............. 8.5 N*m {75 in. Ibs.}

J911-57
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GENERAL INFORMATION

Beginning in mid 1991 meodel year, a Chrysler en-
gine controller regulates the diesel fuel injection sys-
tem. This group contains information about the fuel
injection system. The 1991 Rear Wheel Drive Truck
service manual describes 1991 vehicles without an
engine controller,

SYSTEM DIAGNOSIS

The engine controller monitors many of it systems
for faults, If a fault is found, the controller stores a
message in memory. Use the DRB 1II to access fault
messages.

ENGINE CONTROLLER

The Single Board Engine Controller (SBEC) regu-
lates the fuel injection system. This manual refers
to the SBEC as the engine controller. The engine
controller is a pre-programmed, microprocessor digi-
tal computer (Fig. 1). The controller operates the air
intake heater relays, overdrive solenoid, and speed
control. The engine controller also powers the water
in fuel lamp and wait to start lamp,

60-WAY
...CONNECTOR
TASAITY

J9N4-6

Fig. 1 Engine Controller

The engine controller receives various inputs. The
engine controller activates different outputs based on
these inputs.

Engine Controller Inputs
e water-in-fuel sensor
& charge air temperature sensor
@ vehicle speed sensor
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throttle position sensor
overdrive override switch
crank signal
park/neutral switch
brake switch

speed control

ignition sense

battery voltage

Engine Controller Outputs
water-in-fuel lamp
wait-to-start lamp

sci transmit

sci receive

overdrive solenoid

air intake heater relays
speed control

BATTERY VOLTAGE—ENGINE CONTROLLER INPUT

The battery input provides power to operate the en-
gine controller. The input also tells the controller
when the engine is running. The engine controller
checks battery voltage after it receives a crank sig-
nal. If battery voltage is above 12.66 volts it assumes
that the engine is running. If hattery voliage is be-
low 12.66 volts the controller aborts the post-heat cy-
cle of the air intake heaters.

BRAKE SWITCH—ENGINE CONTROLLER INPUT

If the engine controller receives a brake switch in-
put while the speed control system is on, it will dis-
able speed control.

CHARGE AIR TEMPERATURE SENSOR—ENGINE
CONTROLLER INPUT

The charge air temperature sensor is located on top
of the intake manifold (Fig. 2). It provides an input
to the engine controller that indicates air tempera-
ture in the manifold. Based on the charge air tem-
perature input, the engine controller determines
when to energize the air intake heaters. The input
also tells the engine controller how long to operate
the heaters. Refer to Air Intake Heaters in this sec-
tion.

CRANK SIGNAL—ENGINE CONTROLLER INPUT

The crank signal input informs the engine control-
ler that the starter relay has been engaged. After re-
ceiving the crank input the engine controller
energizes the air intake heaters for the post-heat cy-
cle as needed. The post-heat stage of the intake
heater cycle will not begin if the engine controller
does not receive a crank signal. Refer to Air Intake
Heaters in this section.

IGNITION SENSE—ENGINE CONTROLLER INPUT
The ignition sense input informs the engine con-
troller that the ignition switch is in the run position.

¢

AIR
TEMPERATURE
SWITCH

CHARGE :
= AIR TEMPERATURE

SENSOR

0

A\
(@

Fig. 2 Charge Air Temperature Sensor

OVERDRIVE OVERRIDE SWITCHITCH—ENGINE
CONTROLLER INPUT

On vehicles equipped with overdrive, the engine
controller regulates the 3-4 overdrive upshift and
downshift through the overdrive solenoid. An over-
ride switch is located on the instrument panel.

The overdrive override switch is normally closed. It
opens when the operator presses the switch. The
transmission will not enter overdrive when the oper-
ator presses the override switch. The transmission
downghifts if the operator presses the override switch
while in overdrive.

The overdrive switch circuit contains two other
switches; a transmission thermo-switch and a coolant
temperature switch. When either switch opens, the
transmission will not shift into overdrive or will
downshift if already in overdrive.

COOLANT TEMPERATURE SWITCH

The coolant temperature switch (Fig. 3) opens
when the coolant temperature is below 16°C (60°F).
When the coolant thermo-switch opens, the transmis-
sion will not shift into overdrive. The transmission
downshifts if it is in overdrive when the coolant
switch opens. Vehicles with a manual transmission
do not have a coolant switch.

TRANSMISSION THERMO-SWITCH

The transmission thermo-switch opens when the
transmission fluid temperature is above 134°C
{273°F). When the thermo-switch opens, the trans-
mission will not shift into overdrive. The transmis-
sion downshifts if it is in overdrive when the thermo-
switch opens. Once the thermo-switch opens, it will
not close until transmission fluid temperature drops
to 116°C (240°F). The switch is located in the trans-
migsion to radiator cooling line.

m\IPUK{NEUTRAL SWITCH—ENGINE CONTROLLER
The park/meutral switch (Fig. 4) is located on the
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Fig. 3 Coolant Temperature Switch

automatic transmission housing. It provides an input
to the engine controller. The input indicates if the
automatic transmission is in Park, Neutral or a drive
gear selection.

If the transmission is in overdrive and the operator
shifts the vehicle into neutral and then back into
gear, the transmission will enter overdrive if the en-
gine controller determines all conditions are met.

The engine controller uses the park/meutral switch
input when determining speed control strategy. The
engine controller will disable speed control if the op-
erator shifts the transmission into neutral. The speed
control will have to be reset once the wvehicle is
placed back into drive.

The park neutral switch is sometimes referred to
as the neutral safety switch. Refer to group 21
Transmissions, for adjustment, replacement, and test
information.

NEUTRAL SAFETY
SWITCH ELECTRICAL
CONNECTION

= ""LocK UP SOLENOID
ELECTRICAL CONNECTION

Fig. 4 Neutral Safsty Switch
SPEED CONTROL—ENGINE CONTROLLER INPUT

The engine contreller regulates the speed control
system based on inputs it receives. The speed control

operating range is from 35 to 85 mph. Inputs that ef-
fect speed control operation are:

¢ park/neutral switch

® vechicle distance (speed) sensor

e throttle position sensor

THROTTLE POSITION SENSOR (TPS)—ENGINE
CONTROLLER INPUT

The throttle position zensor (TPS) is mounted on
the top of the fuel injection pump (Fig. 5). The TPS
provides an input to the engine controller. The input
ranges from approximately zero to five volts. The
sensor senses how far the throttle is open (past the
idle position). The engine controller uses the TPS in-
put when determining the 3-4 upshift (overdrive) and
the 4-3 downshift. Only vehicles with automatic
transmissions have a TPS,

The TPS is a potentiometer. The engine controller
supplies 5 volts to the sensor. TPS output to the en-
gine controller varies from approximately 1.0 volt at
idle to 3.5 volts at wide open throttle (WOT).

™~ INJECTION

."(\ ®  HOUSING ~—

THROTTLE ¥ %
POSITION
SENSOR
{TPS)

i)

19114-237

Fig. 5 Throtile Position Sensor

VEHICLE DISTANCE (SPEED) SENSOR—ENGINE
CONTROLLER INPUT

The distance sensor (Fig. 6} is located in the exten-
sion housing of the transmission. The engine control-
ler uses the TPS and distance sensor inputs to
determine when to shift into and out of overdrive.

The distance sensor is also used in determining
speed control set, decelerate, accelerate, maximum
set speed (85 mph), and minimum set speed {35 mph)
operations.

WATER-IN-FUEL SENSOR—ENGINE CONTROLLER
INPUT

The water-in-fuel (WIF) sensor is located at the
bottom of the fuel/water separator filter (Fig. 7). The
sensor sends an input to the engine controller when
it senses water in the fuel. The engine controller
looks at the water-in-fuel sensor signal when the
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Fig. 6 Vehicle Distance Sensor

ignition key is put in the ON position. It also moni-
tors the input at the end of the intake heater post-
heat cycle.

The engine controller turns the Water-in-Fuel
lamp on if water is detected in the fuel. The water-
in-fuel lamp is located in the instrument panel.

I e w = A1

N/ = 5 —
S/ S

4
WATER IN ~~
FUEL SENSOR

FUEL/WATER
SEPARATOR ﬁ
FILTER .

v

R
; I
\ ii/&%n
G g
T
Fig. 7 Water-in-Fuel Sensor

AIR INTAKE HEATER RELAYS —ENGINE
CONTROLLER OUTPUT

The engine controller operates the air intake heat-
ers through the air intake heater relays (Fig. 8). The
relays may be energized before and after cranking,
depending upon intake manifold air temperature.
The engine controller monitors intake manifold air
temperature through the charge temperature sensor.
Refer to Air Intake Heaters in this section.

The relays are not energized during engine crank-
ing. When the solenoids are energized they make a
clicking noise.

5%

19114-85

CAUTION: Do not energize the air intake heater re-
lays more than once per 15 minutes. If the relays
are cycled, the key turned off, and then turned back

on, the engine could be damaged. Wait 15 minutes
before turning the key back to the ON position.

HEATER
RELAYS

J9114-67

WELL

Fig. 8 Air Intake Heater Relays

AIR INTAKE HEATER

When energized, the air intake heaters warm in-
coming air as it enters the intake manifold. The air
intake heaters (Fig. 9) are energized by the engine
controller through the air intake heater relays. In-
take manifold air temperature determines when the
heaters are energized. They may be energized before
cranking and after cranking, or both. Refer to Pre-
Heat Cycle and Post Heat Cycle. The heaters are not
energized during cranking.

./ ] AR INLET

FAIR INTAKE
| HEATERS

19114-240

Fig. 9 Air Intake Heaters
PREHEAT CYCLE

The engine controller powers up when the ignition
key is turned to the On position. If intake manifold
air temperature is 15°C (59°F) or below, the intake
heaters are energized and the Wait-to-Start light is
illuminated. The heaters are energized for a specific
amount of time, based on the intake manifold air
temperature., Refer to the Air Intake Heater Cycle
Chart.
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Once the heaters have cycled, the Wait to Start
light goes out. While the engine is cranked, the heat-
ers are not energized.

POST-HEAT CYCLE

After the engine has been started, the post-heat cy-
cle will begin if intake manifold air temperature was
15°C (59°F) or below when the ignition switch was
turned on. Depending upon intake manifold temper-
ature, either both heaters are energized or they are
cycled on and off (when one is energized, the other is
not). The time the heaters are energized depends
upon intake manifold air temperature. Refer to the
Air Intake Heater Cycle Chart.

AIR INTAKE HEATER CYCLE CHART

Intake Proheut Cycie Time | Postheat Cycle
Manifold ignition Key ON | Ignition Key ON

Temperature | Engine Not Running | Engine Rurning
Above 15 °C 0 Seconds No

(59 °F)
-8°C(18°F)to 10 Seconds Yes

15 °C (59 °F)
-17 °C (('I °F} 15 Seconds Yes

9°C (16 °F)
-26 °C[-15°F) 17.5 Seconds Yes

to -18 °C (0 °F)|
Bel?\swu-l?é °C 20 Seconds Yes

t15 %) J9114-239

OVERDRIVE SOLENOQID—ENGINE CONTROLLER
OUTPUT

The overdrive solenoid is used on vehicles that
have an automatic transmission. The solenoid is op-
erated by the engine contreller. It controls shifting in
and out of overdrive through the overdrive solenoid.
Refer to Group 21 for overdrive solenoid service,

SPEED CONTROL—ENGINE CONTROLLER QUTPUT

The speed control vacuum and vent solenoids are
operated by the engine controller. The vacuum sole-
noid maintains vacuum at a required pressure to re-
sume, set or accelerate the speed control system. The
vent solenoid allows vacuum to bleed off during de-
celeration, when the brakes are applied or the trans-
mission is shifted into park or neutral.

SCI RECEIVE and SCI TRANSMIT—ENGINE
CONTROLLER OUTPUT

The serial communication interface (SCI) receive
and transmit outputs allow the engine controller to
communicate with the DRBII diagnostic tool.

WAIT-TO-START LAMP—ENGINE CONTROLLER
OUTPUT

The wait-to-start lamp is turned on and off by the
engine controller based on the charge air tempera-
ture sensor input.

The light is turned on when the ignition is first ac-
tivated. It will remain on for two seconds as a bulb
test. If the engine controller reads intake manifold
air temperature below 15°C (59°F), it will turn the
wait-to-start light on for the intake heater preheat
cycle. The light stays on until the preheat cycle is
over,

The wait-to-start light will flash on and off if the
charge air temperature sensor input to the engine
controller is below minimum value or above maxi-
mum value. The engine controller stores a fault mes-
sage when these condtions occur.

WATER-IN-FUEL LAMP—ENGINE CONTROLLER
OUTPUT

The water-in-fuel lamp is turned on and off by the
engine controller. The lamp is turned on by the con-
troller when it receives an input from the water-in-
fuel sensor. The sensor sends an input to the engine
controller when it detects water in the fuel/water
separator filter.

KSB SOLENOID

The KSB solenoid is not an output of the engine
controller. The solenoid iz located on the injector
pump (Fig. 10). It contains a valve that controls
venting of the injection pump internal pressure reg-
ulator. When voltage is supplied to the solenoid, it
closes off the vent circuit in the injection pump.
When the vent circuit is closed off, internal pump
pressure increases and injection timing advances,
The KSB solenoid allows the injection pump timing
to reach full advance sooner.

When the KSB solenoid is energized, internal
pump pressure reaches 8 bars (116 psi). When the so-
lenoid is not energized, internal pump pressure
should be approximately 4 bars (58 psi).

The KSB solenoid circuit contains an air tempera-
ture switch and a 3 ohm resistor. The resistor drops
battery voltage to 10 wvolts. Battery voltage is sup-
plied to the solenoid through the ignition switch.

The air temperature switch is mounted on the in-
take manifold next to the charge air temperature
sensor (Fig. 11). The air temperature switch is open
at or above 16°C (60°F). The switch is fully closed at
or helow 12°C (54°F).

SYSTEM OPERATION

IGNITION SWITCH ON
When the ignition switch is put in the ON (run)
position the following occurs:
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Fig. 10 KSB Solenoid Valve
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J9114-235

Fig. 11 Air Temperature Swilch

® The engine controller receives an ignition sense in-
put. It then powers up. Battery voltage is supplied
through the battery voltage input.

¢ The wait-to-start lamp is turned on by the engine
controller for at least 2 seconds as a bulb fest.

® The engine controller monitors the charge air tem-
perature sensor input. If manifold air temperature is
at or below 15°C (59°F), the engine controller will
start the air intake heater preheat cycle. It will en-
ergize the intake heaters by grounding the air intake
heater relays. The engine controller will turn the
wait-to-start light on until the preheat cycle is over.
If the engine controller receives a crank signal
before the preheat cycle is over, it will abort the
preheat cycle.

® The engine controller monitors battery voltage.
The intake heater preheat cycle is adjusted based on
battery voltage.

® The engine controller will turn on the water-in-
fuel lamp if a signal is received from the water-in-
fuel sensor.

ENGINE START-UP

When the ignition key is put in the start pesition,
the following occurs:
® The engine controller receives the crank signal in-
put when the starter relay is energized.
® The air intake heaters are not energized during
cranking.
® The engine controller monitors battery voltage. If
battery voltage is above 12.66 volts the engine con-
troller determines that the engine is running.
e If the engine controller received a crank signal be-
fore the preheat cycle was over, the heaters will be
de-energized. However, the post-heat cycle will begin
if battery voltage is above 12.66 volts and intake
manifold temperature is below 15°C (59°F).

ENGINE WARM-.UP

® The engine controller may start the air intake
heater post-heat cycle depending on intake air tem-
perature. If manifold air temperature was at or be-
low 15°C (59°F) when the ignition switch was turned
on, the cycle is started.

e If intake manifold air temperature is below 12°C
(64°F), the KSB solenoid will be energized through
the air temperature switch. The solenoid remains en-
ergized until the air temperature switch opens. The
switch opens when intake manifold air temperature
18 above 16°C {(60°F).

e If the coolant temperature switch is open, the
transmission will not be allowed to enter overdrive
(automatic transmission). The switch opens when
coolant temperature is below 16°C {60°F).

¢ The engine controller will turn on the water-in-
fuel lamp if a signal is received from the water-in-
fuel sensor.

CRUISE OR IDLE

® The engine controlier monitors intake manifold air
temperature through the charge temperature sensor
input.

o If intake manifold air temperature is helow 12°C
{54°F), the K&B solenoid will be energized through
the air temperature switch. The solenoid remains en-
ergized until the air temperature switch opens. The
switch opens when intake manifold air temperature
is above 16°C (60°F).

® The air intake heater post-heat cycle will be com-
pleted, if it is not already over.

® The vehicle distance (speed) sensor and throttle po-
sition sensor inputs are used to control transmission
overdrive operation.

‘e If the coolant temperature switch is open, the

transmission will not be allowed to enter overdrive
(automatic transmission). The switch opens when
coolant temperature is below 16°C (60°F).

o If the transmission thermo-switch is open, the
transmission will not be allowed to enter into over-
drive (automatic transmission). If the switch opens
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when the vehicle is in overdrive, the transmission
will be downshifted. The transmission thermo-switch
opens at 134°C (273°F). The thermo-switch will close
once the transmission fluid temperature drops to
116°C (240°F}.

® The engine controller will turn on the water-in-
fuel lamp if a signal is received from the water-in-
fuel sensor.

ACCELERATION

® The vehicle distance (speed) sensor and throttle po-
sition sensor inputs are used to control transmission
overdrive operation.

e If the coolant temperature switch is open, the
transmission will not be allowed to enter overdrive
{automatic transmission). The switch opens when
coolant temperature is below 16°C (60°F).

o If intake manifold air temperature is below 12°C
(54°F), the KSB solenoid will be energized through
the air temperature switch. The solenoid remains en-
ergized until the air temperature switch opens. The
switch opens when intake manifold air temperature
1s above 16°C (60°T).

e If the transmission thermo-switch is open, the
transmission will not be allowed to enter into over-
drive (automatic transmission). If the switch opens
when the vehicle is in overdrive, the transmission
will be downshifted. The transmission thermo-switch
opens at 134°C (273°F). The thermo-switch will cloze
once transmission fluid temperature drops to 116°C
(240°F).

® If the speed control system resume/accelerate func-
tion is being used, the engine controller will only al-
low the vehicle to accelerate at a predetermined rate.
If a speed control has been set and the resume/accel-
erate button is momentarily pushed in, the engine
controller will increase vehicle speed by two miles
per hour,

® [f the brakes are applied, the engine controller will
disable the speed control.

DECELERATION

® The vehicle distance (speed) sensor and throttle po-
sition sensor inputs are used to control transmission
overdrive operation.

e If the coolant temperature switch is open, the
transmission will not be allowed to enter overdrive
(automatic transmission). The switch opens when
coolant temperature is below 16°C (80°F).

® If the transmission thermo-switch is open, the
transmission will not be allowed to enter into over-
drive (automatic transmission). If the switch opens
when the vehicle is in overdrive, the transmission
will be downshifted. The transmission thermo-switch
opens at 134°C (273°F). The thermo-switch will close
once transmission fluid temperature drops to 116°C
(240°F).

o If intake manifold air temperature is below 12°C
(54°F}, the KSB solenoid will be energized through
the air temperature switch. The solenoid remains en-
ergized until the air temperature switch opens. The
switch opens when intake manifold air temperature
is above 16°C {60°F).

¢ If the speed control system coast/set function is be-
ing used, the engine controller will only allow the ve-
hicle to decelerate at a predetermined rate. If the
coast/set switch is pushed while the system is operat-
ing, the controller will set speed control to the rate
the vehicle is traveling at when the switch is re-
leased.

® If the brakes are applied, the engine controller will
disable the speed control.

IGNITION SWITCH OFF

& When the ignition switch is turned to the off posi-
tion, the engine controller still receives battery volt-
age through the battery input. Battery voltage is
needed to keep engine controller memory alive. The
memory stores fault messages and the TPS value
from the previous Key-on.
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GENERAL DIAGNOSIS—DIESEL
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VISUAL INSPECTION ENGINE S0-WAY

A visual inspection for loose, disconnected, or incor-
rectly routed wires and hoses should be made before
attempting to diagnose or service the fuel injection
system. A visual check will help find these condi-
tions, Tt also saves unnecessary test and diagnostic
time. A thorough visual inspection of the fuel injec-
tion system includes the following checks:

(1) Ensure that the battery connections are tight
and not corroded (Fig. 1).

BATTERY __ yPOSITIVE
ford ',_‘J_‘_'t TERMINAL
. a7
NEGATIVE
TERMINAL

'1L\ 1
[—_—_}lauick
\'DISCONNECT

)

1911 4-72\§:'—J_/

Fig. 1 Battery Connections

(2) Ensure that the 60-way connector is fully en-
gaged with the engine controller. Verify that the con-
nector mounting screw is tight (Fig. 2).

(3) Ensure that the electrical connections at the air
intake heater relays (Fig. 3) are tight and not cor-
roded.

{4) Inspect the starter motor and starter solenoid
connections for tightness and corrosion (Fig. 4).

(5) Verify that the electrical connectors are con-
nected to the charge air temperature sensor and air
temperature switch. Inspect the connectors for corro-
sion or damaged wires (Fig. 5).

(6) Verify that the electrical connector is connected
to the air temperature switch (Fig. 5).

CONTROLLER

19114-234

Fig. 2 Engine Controller

HEATER
RELAYS

J914-67

Fig. 3 Air intake Heater Relays

(7} Verify that the Water-in-Fuel (WIF) sensor
electrical connector is connected to the sensor (Fig.
6}). Inspect the connector for corrosion or damaged
wires.

{8) Place a drain pan under the drain tube (Fig. 6).
With the engine not operating, hold the drain open
until all water and contaminants have been removed
and clean fuel exits the drain. Dispose of mixture in
drain pan according to applicable regulations.

{(9) Verify that the electrical connector is connected
to the fuel solenoid on the injection pump (Fig. 7). In-
spect the connector for corrosion or damage.
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Fig. 4 Starter Motor Connections
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Fig. 6 Water-in-Fuel (WIF) Sensor

(10) Verify that the electrical connector is connected
to the KSB solenoid on the injection pump (Fig. 7).
Inspect the connector for corrosion or damage.

FUEL SYSTEM 14-9
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Fig. 8 Air Intake Heater

(11) Ensure that the air intake heater electrical
connections are tight and free of corrosion (Fig. 8).

(12) Inspect the throttle linkage and accelerator
linkage for binding (Fig. 9).

(18) Ensure that the throttle return spring is con-
nected.

(14) Inspect all fuel lines for signs of leakage.

(15) Ensure that the ground cable connection at the
front of the cylinder head is tight and free of corro-
sion (Fig, 10).

(16) Inspect the air cleaner element for restrictions
{Fig. 11).

(17) Ensure that the turbo-charger output hose is
connected to the intercooler inlet tube. Verify that
the intercooler output hose is connected to the cooler
and the intake manifold (Fig. 12).

'(18) Ensure that the vacuum pump to brake
booster hose is connected and not damaged.

(19) Ensure that the accessory drive belt is not
damaged or slipping.
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THROTTLE
CABLE

ACCELERATOR
CABLE J9114-259

Fig. 9 Throttle and Accelerator Cable Linkage

ALTERNATOR

T19114-260—
Fig. 10 Ground Strap

WING NUT

19114-80

ELEMENT

Fig. 11 Air Cleaner Element
THROTTLE POSITION SENSOR TEST

CAUTION: Before checking the TPS, the throttle
linkage must be checked for correct adjustment.
The throttle lever must contact the low idle speed

TURBOCHARGER
TO INTERCOOLER

TURBOCHARGER

INTERCOOLER
TO INTAKE
MANIFOLD

J9114-238

INTERCOOLER

Fig. 12 Intercooler

screw. The throttle lever must reach breakover
when the throttle is wide open. Refer to the Accel-
erator Pedal and Throttle Cable section of Group
14, Fuel Systems, in the 1991 Rear Wheel Drive
Truck Service Manual.

The throttle position sensor (TPS} can be tested
with the DRB 11 or a digital voltmeter. The center
terminal of the TPS is the output terminal (Fig. 13).

J9114-244

Fig. 13 Throttle Position Sensor (TPS) Testing

Turn the ignition key to the On position. Check
TPS output voltage at the center terminal wire of the
connector. Measure the voltage at idle (throttle lever
contacting low idle speed screw) and at wide open
throttle (WOT). At idle, TPS output voltage should
he approximately 1 volt. At wide open throttle, TPS
output voltage must be 2.25 volts higher than the
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reading at idle. The output voltage should increase
gradually as the throttle lever is slowly opened from
idle to WOT. If the TPS is not within the proper
range, adjust the sensor. Refer to the Service Proce-
dures section of this group.

KSB SOLENOID
The KSB solenoid will click when it is energized

and de-energized. The KSB solenoid circuit con-
tains a 3 ohm resistor. The resister drops the
voltage to 10 volts. Do not apply 12 volts to the
solenoid,

It the solenoid does not click when 10 volts are sup-
plied to it, replace the solenoid.

AIR INTAKE HEATER

PREMEAT/POST-MEAT CYCLE

The engine controller provides a ground path for
the air intake heater relays. The ground path is pro-
vided if intake manifold temperature is below 16°C
(60°F) when the ignition key is in the ON position.
When the ground is provided the intake heaters are
energized to start the preheat cycle.

The preheat cycle can be tested with a voltmeter or
test light. If the intake manifold temperature is
above 16°C (80°F) the WAIT to START light will
not come on and the air intake heaters will not
be energized.

CAUTION: Do not energize the air intake heater re-
lays more than once per 15 minutes. If the relays
are cycled, the key turned off, and then turned back
on, the engine could be damaged. Wait 15 minutes
before turning the key back to the ON position.

{1) With the engine not running and ambient air
temperature below 16°C (60°F) turn the ignition key
to the ON position.

(2) The WAIT to START light will come on and the
air intake heater relays should CLICK on signaling
the start of the preheat cycle.

{3) Check for battery voltage at both intake air
heater terminals. The heaters will only be ener-
gized for 10 to 20 seconds. Refer to the Preheat
Cycle Time Interval Chart.

AIR INTAXKE HEATER TEST

(1) Disconnect negative battery cable.

{2) Note wire positions on heater terminals for as-
sembly. Disconnect wires from heater.

(3) Use an ohmmeter to test resistance from each
heater terminal to ground. The resistance should be
zero (0). If the resistance is not to specifications, in-
gpect for corroded or dirty connections. Clean or re-
pair the connections and retest before replacing
heaters.

FUEL SYSTEM 14 - 11

PREHEAT CYCLE TIME INTERVAL

Intake Prohesat Cycle Time | Posthout Cycle
Manifold ignition Key ON | Iignition Key ON
Temperature | Ingine Not Running | Engine Running
Above 15°C 0 Seconds No
(59 °F)
-8°C{18°F) 1o 10 Seconds Yes
15°C (59 °F)
-17°C { 1°F) 15 Seconds Yes
9°C(16°F)
=26 °C (-15°F) 17.5 Seconds Yes
to -18 °C (0 °F)
Below -26 °C 20 Seconds Yes
{-15°F)
19114-239

ON BOARD DIAGNOSTICS

The engine controller has been programmed to
monitor many different circuits. If a problem is
sensed in a monitored circuit often enough to indi-
cate an actual problem, a fault message is stored in
the engine controller memory. The fault message can
be displayed to the service technician only with the
DRB 11 diagnostic tool (the vehicle does not have a
check engine light). If the problem is repaired or
ceases to exist, the engine controller cancels the
Fault after 51 engine starts.

Certain criteria must be met for a fault to be en-
tered into engine controller memory. The criteria
may be a specific range of engine temperature,
and/or input voltage to the engine controller,

It is possible that a fault for a monitored circuit
may not be entered into memory even though a mal-
function has occurred. This may happen because one
of the fault criteria for the circuit has not been met.
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FAULT MESSAGES

FAULY MESSAGE DESCRIPTION

PRBII DISPLAY

DESCRIPTION OF FAULT MESSAGE

Internal controller failure

Internal failure in the engine controller

Speed Control Solenoid Circuits

An open or shorted condition detectepl in the
speed control vacuum or vent solenoid circuits

TPS voltage low

Throttle Position Sensor [TPS) input below the
minimum acceptable voltage

TPS voltage high Throttle Position Sensor {TPS) input above the
maximum acceptable voltage
No vehicle speed signal No distance sensor signal detected during road

load conditions

Controller failure EEPROM write denied

Engine controller failure ~ EEPROM

write denied

Overdrive Solenoid Circuit

An ocs)en or short condition detected in the
overdrive solenoid circuit

Charge Air Temperature Sensor voltage low

Charge Air Temperature Sensor input below
acceptable minimum voltage

Charge Air Temperature Sensor voltage high

Charge Air Temperature Sensor input above
acceptable maximum voliage

Controller failure — SPI communications

Internal failure in the engine controller
J2114-251




THROTTLE
POSITION

—

2 (GRUTON W

J—

WIF SENSOR
6

@ WATER IN FUEL LAMP .

@ WAIT TO START LAMP

30 50

Fre
PULLN
HOLD-IN

SENSOR |6
{AUTO ONLY) INTAKE AIR /"2 TEMF
it
3 f
% ™
V::EC;E @rza IN FUEL SENSOR § ‘3‘ OVERDRIVE]
[ INTAKE AR TEMP = SOLENOID
VEH SPD SENS ] § 4 SPEED
THR SENSOR z BUTO ONL
THR SENSGR =
SENSOR RETURN ';' S
5VOLTS i 5
SC1 REC -—25—-CBD R
ENGINE §C1 TRANS =25y RELAY
CONTROLLER w2 _cop o
T L R
55
OVERDRIVE OVERRIDE OVERDR S0
T INTAKE AIR HEATERS
COOLANT THERMO-SWITCH CRANK SIGRAL
OPENS BELOW 60'F F/N SWITCH 15
BHAKE SWITCH HEATER H2
16 REATER #i
HEATER #1 RELAY
SPEED CQNTROL
RESUME/ACCEL SPEED CONTROL
TRANSMISSION ON/OFF 'l VACUUM THERMO-SWITCH
[ THERMO-SWITCH COAST/SET £ VENT
‘ OPENS ABOVE 273°F | gf 29 g% 2ig
E5 22a&2 215
o= 3
H g 25 L ; BALLAST
Q a23 H / OPENS 80°F REsISTOR
CVERDRIVE AUTO ONLY A S Iy CLOSED AT 54°F
SET/RESET =1 =
JMODULE BRAKE
ON INST PNL SWITCH
{(AUTO DNLY)
= ;
10 -
stoP
LAMES
+ -
AuTO
ONLY
BATTERY
BODY "X evoine
= GROUND = GROUND

STARTER =

S-S |

ENGINE CONTROLLER SYSTEM SCHEMATIC

P114.252

W3ILSAS 1304

gL -1l



eav | oL DESCRIPTION cav | ARE DESCRIPTION
1| ™N/BKT | WATER-IN-FUEL SENSOR 37
2 38
3 RD | BATTERY 39
4 | BK/LB" | SENSOR RETURN )
5 BK | SIGNAL GROUND 4]
s | VI/WT* | 5 VOLT SUPPLY 12
7 43
8 BR | CRANK SIGNAL 44
9 DB | IGNITION SENSE 45 G SCI RECEIVE
10 | RD/WT" | OVERDRIVE OVERRIDE 46
1 BK | FOWER GROUND 47 | WI/OR* | VEHICLE DISTANCE (SPEED) SENSOR
12 BK | POWER GROUND 48 | BR/RD" | SPEED CONTROL COAST/SET SWITCH
13 29 | YL/RD" | SPEED CONTROL ON/OFF SWITCH
14 50 | WI/LG- | SPEED CONTROL RESUME/ACCEL SWITCH
15 | OR/BK* | HEATER #2 5]
76 YL | HEATER #1 52
17 53 | LG/RD" | SPEED CONTROL VENT SOLENOID
18 54 | BK/PK® | WATERIN-FUEL LAMP
19 55 | OR/IG* | OVERDRIVE SOLENOID
20 56 | DG' | WA-TO-START LAMP
21 B | CHARGE (INTAKE) AIR TEMPERATURE SENSOR 57
22 | OR/DB* | THROTILE POSITION SENSOR 58
23 | OR/DB* | THROTILE POSITION SENSOR 59
24 40
25 PK SCI TRANSMIT WIRE COLOR CODES | LB LIGHT BLUE VT | VIOLET
% BK | BLACK LG | _UGHT GREEN | WT | WHITE
7 BR | BROWN OR | _ORANGE vL | YELLOW
28 ol DAtk ore Teb | D — L TIRACE
29 | WT/PK® | BRAKE SWITCH ARG NR T
30 | BR/YL" | PARK/NEUTRAL SWITCH
31
32
33 | TN/RD" | SPEED CONTROL VACUUM SOLENOID
34
35 CONNECTOR
e TERMINAL SIDE
SHOWN

ENGINE CONTROLLER CONNECTOR CAVITY DESCRIPTION
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Starting problem

Improper fuel

Empty fuel tank or fuel tank vent blocked

Air in fuel system

Valiage not supplied to fuel solenoid or
fuel solenoid inoperative

Clogged fuel filter

Restricted or blocked fuel supply lines

Leaking injection lines, damaged lines or
loose connections

Wax buildup in fuel filter {cold weather
only)

incorrect injection pump to engine timing

Malfunctioning air heating system

Injection sequence does not correspond
with firing order

Malfunctioning KSB valve

Low or uneven engine compression
Restricted or blocked fuel injection lines

Fuel injection pump malfunction or
not adjustable

Crain fuel tank, flush system, fill with proper
fuel. Change filter

Fill tank, bleed system, check tank vent

Bleed fuel system

Correct voltage supply problem or
replace solenoid

Replace fuel filter

Remove restriction or replace lines

Replace domaged lines or tighten
connections as necessary.
Bleed fuel system

Replace fuel filter, use recommended
diesel fuel

Adjust injection pump timing

Repair air heating system

Install fuel injection lines in correct order

Replace injection pump

Repair as necessary

Remove restriction or replace lines

Reploce fuel injection pump

Engine Surge at idle

Empty fuel tank or fuel tank vent blocked

Air in fuel system

Low idle speed

Fill tank, bleed system, check tonk vent

Bleed fuel system

Adjust idle speed 19114.22
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Engine surges at idle

Fuel injection pump malfunction or
not adjustable

Replace fuel injection pump

Rough idle when engine is worm

Improper fuel
Air in fuel system

Low idle speed

Injection pump rear suppori bracket joose

Restricted or damaged injector nozzle

Injection sequence does not correspond
with firing order

Low or uneven engine compression

Fuel injection pump malfunctioning
or not adjustable

Drain fuel tank, flush system, fill with
proper fuel

Bleed fuel system

Adjust idle speed

Repair as necessary

Repair or replace as necessary

Install injection lines in correct order

Repair as necessary

Replace fuel injection pump

Engine misses under load

Improper fuel

Empty fuel tank or fuel tank vent blocked

Air in fuel system

Clogged fuel filter

Restricted or blocked fuel injection lines

Restricted or blocked fuel supply lines

Lecking injection lines, damaged lines or
loose connection

Drain fuel tank, flush system, fill with
proper fuel

Fill tank, bleed system, check tank vent

Bleed fuel system

Replace fuel filter

Remove restrictions or replace lines

Remove restrictions or replace lines

Replace damaged lines or tighten
connections as necessary.

Bleed fuel system.
(=] uel system -'9”4-23
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Engine misses under load

Incorrect injection pump timing
Restricted or damaged injector nozzle
Restricted or blocked fuel injection lines

Fuel injection pump malfunction or
not adjustable

Adjust injection pump timing
Replace or repair as necessary
Install fittings proper positions

Replace fuel injection pump

Low power

improper fuel

Empty fuel tank or fuel tank vent blocked

Control lever not going to tull throttle
position

Clogged fuel filter

Intercooler internally blocked or leaking

Restricted or blocked fuel supply lines

Injection pump overtlow titting switched with
inlet fitting

Leaking injection lines, demaged lines or
loose connections

Incorrect injection pump to engine timing
Restricted or damaged injector nozzle

Clogged or restricted air filter

Air fuel control tube broken or leaking
Low manifold pressure

Injection sequence does not correspond
with firing order

Low or uneven engine compression
Restricied or blocked fuel injection lines
Incorrect injection pump to engine timing

Fuel injection pump malfunction or
not adjustable

Drain fuet tank, flush system, fill with
proper fuel

Fili tank, bleed system, check tank vent

Adjust throttle linkage

Replace fuel filter

Check pressure drop across intercooler.
If pressure drop is more than 4 in. Hy, clean
or replace as necessary.

Remove resirictions or replace lines
install fittings in proper positions
Replace damaged lines or tighten
connections as necessary.,

Bleed fuel system

Adjust injection pump timing

Repair or reploce as necessary

Remove restrictions or replace filter if
necessary

Repair or replace as necessary

Check and repair turbocharger operation.
Check infercooler and air pipes for blockage

Install fuel injection lines in correct
order

Repair as necessary
Remove restrictions or replace lines
Check injection pump to engine timing

Replace fuel injection pump

J9114-253
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Excessive fuel consumption

Improper diesel fuel

Incorrect injection pump timing
Restricted or damaged injector nozzle
Clogged or restricted air filter

Injection sequence does not correspond
with firing order

Intercooler internally blocked or leaking

Low idle misadjusted
Malfunctioning KSB valve
Incorrect injection pump to engine timing

Fuel injection pump malfunction or
not adjustable

Use correct fuel for conditions. Refer to
owner's manual

Adijust injection pump timing
Repair or replace as necessary

Remove restrictions or replace air filter if
necessary

Install fuel injection lines in correct order
Check pressure drop across intercooler.
If pressure drop is more than 4 in, Hg,
clean or replace as necessary

Adjust idle stop screw

Replace injection pump

Adjust injection pump tc engine timing

Replace fuel injection pump

Unable to shut engine off

Voltage to tuel solenoid interrupted or fuel
solenoid inoperative

Correct voltage supply problem or replace
solenoid

Either poor performance, black
smoke or low power

improper fuel

Air in fuel system

Intercooler internally blocked or leaking

Restricted or blocked fuel injection lines
Incorrect injection pump timing
Restricted or damaged injector nozzle

Clogged or restricted air filter

Air fuel control tube leaking or broken
Low manitold pressure

Injection sequence does not correspond
with firing order

Low or uneven engine compression

Drain fuel tank, tlush system, fill with
proper fuel for conditions. Refer to owner's
manual

Bleed fuel system

Check pressure drop across intercooler.

if pressure drop is more than 4 in. Hg,
clean or replace as necessary

Remove restrictions or replace lines

Adjust injection pump fiming

Repair or replace as necessary

Remove restrictions or replace filter if
necessary

Repair or replace as necessary
Check and repair turbocharger operation

Install fuel injection lines in correct order

Repair as necessary

J9114-255
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Either poor performance,
black smoke or low power

Injection pumg to engine timing

Fuel injection pump molfunction or
not adjustable

Check injection pump to engine timing

Replace fuel injection pump

White or blue fog-like exhaust
in full-load range

improper fuel

Empty fuel tank or fuel tank vent blocked
Air in fuel system

Clogged fuel filter

Restricted or blocked fuel injection lines
Restricted or blocked fuef supply lines

Wax buildup in fuel filter (cold weather
only)

Incorrect injection pump to engine timing

Injection pump overtlow fitting switched
with intet fitting

Fuel injection pump malfunction or
not adjustable

Drain fuel tank, Hlush system, fill with proper
fuel, change filter

Fill tank, bleed system, check tank vent
Bleed fuel system

Replace fuel filter

Remove restriction or replace lines
Remove restriction or replace lines

Replace fuel filter, use recommended |
diesel fuel. Inspect fuel heater
electrical connector for damage.

Adjust injection pump timing

Install tittings in proper positions

Replace fuel injection pump

Incorvect idle speed

Low idle misadjusted

Fuel injection pump malfunction or
not adjustable

Adiust idle stop screw

Replace fuel injection pump

Engine does not rev up

Improper fuel

Empty tuel tank or fuel tank
vent blocked

Drain fuel tank, flush system, fill with proper
fuel, change filter

Fill tank, bleed system, check
tank vent

J9114-26
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DIESEL FUEL INJECTION SYSTEM DIAGNOSIS

SYMPTOM

CAUSE

ACTION

Engine does not rev up

Control lever not going to full throttle
position

Air in fuel system

Intercooler internally blocked or leaking

Clogged fuel filter

Restricted or blocked fuel supply lines
Wax buildup in fuel filter (cold weather
only}

Incorrect injection pump timing

Injection pump overflow fitting switched
with inlet fitting

Low or uneven engine compression

Fuel injection pump malfunction or
not adjustable

Adjust throttle linkage

Bleed fuel system

Check pressure drop across intercooler.,
If pressure drop is more than 4 in. Hg,
clean or replace as necessary

Replace fuel filter

Remove restrictions or replace lines
Inspect tuel heater electrical connector
for damage. Replace fuel filter, use
recommended diesel fuel.

Adjust injection pump timing

Install fittings in proper sequence

Repair as necessary

Replace injection pump

Injection pump runs hot

Overflow blocked

Clean overtlow orifice or replace fitting

J9114-254
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SERVICE PROCEDURES
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THROTTLE POSITION SENSOR

The throttle position sensor is adjustable. The sen-
sor must be adjusted after installation.

REMOVAL

(1) Remove the TPS connector (Fig. 1).

{2} Remove the TPS mounting screws. Lift the sen-
sor straight up to remove it.

THROTTLE § 2=

POSITION §%

SENSOR
(TPS)

(T ==

A

19114237

Fig. 1 Throttle Position Sensor

INSTALLATION

The bottom of the throttle position sensor has a
hex head. 1t fits into a hex opening in the injection
pump throttle shaft (Fig. 2).

HEX HEAD _ TPS

19114-247
Fig. 2 Throttle Position Sensor Installation

(1) Install the TPS to the bracket. The hex drive on
the bottom of the TPS shaft may not align with the
opening in the throttle shaft. If not, remove the
bracket mounting screws and place the hex drive of
the TPS into the socket of the throttle lever. Position
the hex drive so the TPS bracket has to be rotated
clockwise to align the mounting holes.

The hex drive of the TPS should be flush with the
top of the throttle lever hex socket or just above it.
To adjust the hex head position, hold the nylon shaft
in place with an open end wrench while adjusting
the hex head position.

{2) If the bracket mounting screws were removed,
tighten them to 7 N»m (60 in. lbs.) torque. Tighten
the TPS mounting screws.

(3} Connect the electrical connector to the TPS,

* {4) Adjust the throttle position sensor. Refer to Ad-
justment procedure.

ADJUSTMENT

CAUTION: Before adjusting the throttle position
sensor, the throttle linkage must be checked for
correct adjustment. The throttle lever must contact
the low idle speed screw. The throttie lever must
reach breakover when the throttle is wide open. Re-
fer to the Accelerator Pedal and Throttle Cable sec-
tion of Group 14, Fuel Systems, in the 1991 Rear
Wheel Drive Truck Service Manual,

A digital voltmeter or the DRB Il tool is needed to
adjust the throttle position sensor.

(1) Connect the negative probe of the voltmeter to
a good ground source such as the negative post of the
battery.

(2) Backprobe the throttle position sensor output
wire at the TPS electrical connector.

(3) With the fuel injection pump throttle lever con-
tacting the low idle speed screw (Fig. 3), the TPS
output should be 1 volt or slightly above. If not, use
an open end wrench to adjust the TPS sensor shaft
until the correct voltage is obtained. The TPS sensor
shaft is machined to accept an open end wrench (Fig.
4).

(4) If the output voltage is not within the correct
range, adjust the sensor until the correct voltage is
obtained.
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~LOW IDLE SPEED SCREW ———v

THROTTLE }

J3114-261

Fig. 3 Throttle Lever Contacting Low ldle Speed

Screw
THROTTLE POSITION
o SENSOR
ADAPFTOR
= 10MM WRENCH

19114-247

Fig. 4 Adjusting Throttle Position Sensor

(5) Open throttle to the wide open position, the
spring load breakover lever should have moved off
the stop and rest against the breakover spring (Fig.
5). If not, the throttle actuation rod must be adjusted
before adjusting the TPS. Refer to Accelerator Pedal
and Throttle Cable section of Group 14, Fuel Sys-
tems, in the 1991 Rear Wheel Drive Truck Service
Manual.

{6) With the throttle held in the wide open posi-
tion, check the TPS output voltage. It should be at
least 2.25 volts higher than the output voltage at
closed throttle. If not, adjust the TPS.

KSB SOLENGID

REMOVAL

The KSB Solenoid 1s not serviceable. It must be re-
placed as a complete unit.

Air does not have to be bled from the fuel in-
jection pump and fuel system after replacing the
KSB solenoid.

4

(1) Digconnect electrical connector from KSB sole-
noid (Fig. 6).
(2) Remove KSB solenoid.

BREAKOVER
SPRING

BN, |
|/’~;§\‘\k mlf-‘\zoe

Fig. 5 Correct Breakover Spring Posiiion

INJECTION

FUEL
SOLENOID

R

SOLENOID A J9114-236

Fig. 6 KSB Solenoid Removal/installation

INSTALLATION
1) Install the KSB solenoid in the injection pump.
Tighten the solenoid to 43 Nem (32 ft. 1bs) torque.
{2} Connect harness connector to KSB solenoid.

FUEL INJECTIGN PUMP

REMOVAL

(1) Disconnect negative cable from battery.

(2} Disconnect throttle linkage.

{3) Remove throttle bracket (Fig. 7).

i4) Remove injection pump supply line. Refer to
“Fuel Injection Pump Supply Line” in the Diesel
Fuel Injection section of Group 14, Fuel Systems in
the 1991 Rear Wheel Drive Truck Service Manual,

{5) Remove high pressure fuel lines. Refer to “High
Pressure Lines” in the Diesel Furel Injecticn section
of Group 14, Fuel Systems in the 1991 Rear Wheel
Drive Truck Service Manual.
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Fig. 7 Throttle Bracket

(6) Disconnect electrical connector from fuel sole-
noid.

(7) Disconnect electrical connector from KSB Sole-
noid.

(8) Remove the air control tube (Fig. 8).

{9} Remove fuel pump vent line and capscrew (Fig.
8).

. AIR CONTROL

2, VENT &=
SOLENOID l‘ UNE 7/

Fig. 8 Fuel Solenoid, Air Control Tube, Pump Vent
Line

19114-52

The control lever is indexed to the shaft dur-
ing calibration. Do not remove the control lever
from injection pump.

(10) Remove bolt attaching the injection pump sup-
port bracket to the vacuum pump. Remove the upper
and lower bolts attaching the support bracket to the
engine block. Loosen the middle bolt and pivot the
bracket towards the rear of the engine (Fig. 9).

{11) Remove oil fill tube bracket mounting screw
(Fig. 10).

{12) Remove oil fill tube from and adapter from
front cover.

BRACKET
/ (THROTTLE
/. BRACKET

REMOVED)

TUBE

RETAINER

NUT
J9114-54

Fig. 10 Oil Fill Tube and Bracket

CAUTION: If the gear retainer nut or washer drops
into the gear housing the cover must be removed to
retrieve them before the engine is started.

(13} Place a shop towel below the retainer nut in
the gear housing cover opening to prevent the nut or
washer from falling into the gear housing. Remove
the gear retaining nut and washer.

The engine can be rotated with a barring tool such
as Snap-On No. SP371, MTE No. 3377462 (Cummins
Teol Division), or an equivalent.

{14) Insert the barring teol into the flywheel hous-
ing opening. The opening is located in rear flange of
the engine, on the exhaust manifold side (Fig. 11).

(15) Rotate engine with the barring tool until the
fuel injection pump key-way is in the position shown
in Fig. 12.

The engine has a timing pin {Fig. 13). The pin en-
gages a hole in the camshaft gear when cylinder No.
1 18 at TDC on the compression stroke.
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Fig. 12 Injection Pump Key-Way
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Fig. 13 Timing Pin—Cylinder No. 1

CAUTION: During engine assembly by the manufac-
turer, the timing pin is positioned to correspond
with the compression stroke TDC position of cylin-
der number one, If the timing pin or gear housing is
removed, the timing pin location will not be correct
when reinstalled.

(18) Locate TDC position (compression stroke) for
No. 1 cylinder by slowly rotating the engine with the
barring tool while lightly pushing in on the timing
pin. Stop when the timing pin engages the index hole
in the camshaft gear.

(17) Disengage the timing pin from the camshaft
gear.

Check the timing marks on the flange of the
injection pump (Fig. 14). Each pump and engine
have unique marks. It is not possible to ex-
change pumps and use the same marks for
alignment.

INJECTION
PUMP
FLANGE

¥

TIMING
MARKS

J9114-58

Fig. 14 Injection Pump Timing Marks

The injection pump has a lockscrew. The lockscrew
is used to hold the injection pump shaft in place once
TDC has been located. New and rebuilt injection
pumps should be received with the shaft locked in
place by the lockscrew.

{18) Loosen the injection pump shaft lockscrew. It
is located below the injection pump mounting nut.
Remove washer from injection pump (Fig. 15). At-
tach washer to injection pump with wire tag for
use during installation.

(19) Tighten lockscrew.

(20) Use a T-bar puller to separate the gear from
the pump shaft. Use M8 X 1.24 mm screws to attach
T-bar to shaft. Pull the injection pump gear forward
until it separates from the injection pump shaft (Fig.
16). The injection pump gear cannot be removed
from the engine through the oil fill opening in
the timing case cover.

CAUTION: Do not allow the drive gear key-way to
drop into the gear housing cover when removing
the pump.

(21) Remove the injection pump mounting nuts.
(22) Remove injection pump. Clean gasket surfaces
on block and injection pump.
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WASHER

9114-59

Fig. 15 Infection Pump Shaft LockScrew and
Washer

\
7N

J9114-60

Fig. 16 Separating Pump Gear from Injection Pump
Shaft

INSTALLATION

Before installing the injection pump, ensure that
No. 1 c¢ylinder is at No. 1 position.

(1) Locate TDC position (compression stroke) for
No. 1 cylinder by slowly rotating the engine with the
barring tool while lightly pushing in on the timing
pin. Stop when the timing pin engages the index hole
in the camshaft gear.

(2) Disengage the timing pin from the camshaft
gear.

(3) Install a new injection pump gasket.

The shaft of a new or reconditioned pump is locked
in place. The key is positioned to align with the drive
gear slot when cylinder No. 1 is at TDC on the com-
pression stroke.

CAUTION: Ensure that the injection pump shaft key-
way does not fall into the gear housing when in-
stalling the injection pump. The key-way must be
removed if it falls into the gear housing.

(4} Install the injection pump. Finger tighten the
mounting nuts. The pump must be able to move in
the slot.

(5) Rernove the T-bar from the injection pump gear. -

(6) Install pump drive shaft gear retaining nut and
spring washer. The injection pump will rotate
slightly if the pump mounting nuts were in-
stalled finger tight and the crankshaft does not
move,

(7} Tighten injection purap drive shaft gear retain-
ing nut to 15 - 20 Nem (11 to 15 ft. lbs.) torque. Do
not over tighten. This is not the final tightening
torque.

(8) If installing original injection pump rotate
pump to align timing marks. If installing a new or
rebuilt pump without a timing mark, take up gear
lash by reotating pump counterclockwise towards cyl-
inder head.

(9) Tighten injection pump mounting nuts to 24
Nem (18 ft. lbs.) torque.

If installing a new or rebuilt pump, permanently
mark the injection pump flange in line with the
mark on the gear housing (Fig. 17).

GEAR HOUSING
MARK
~—\
MAKE MARK <o
ON PUMP ' %,

J9114-61

Fig. 17 Marking New or Rebuilt Injection Pump

New and rebuilt injection pumps should be re-
ceived with the shaft locked in place by the
lockscrew,

{10} Loosen injection pump lockscrew and install
washer under lockscrew (Fig. 18). Tighten lockscrew
to 13 Nem (10 ft. Ibs.) torque.

(11) Install injection pump support bracket with
mounting screws finger tight. Using following the
sequence, tighten mounting screws to 24 Nem (18 ft.
lbs.) torque.
® Tighten bracket to vacuum pump screw.
® Tighten bracket to block mounting screws.
® Tighten bracket to injection pump mounting
SCrews.
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19114-62

Fig. 18 Installing Lockscrew Washer

® Tighten throttle support bracket mounting screws.

(12} Tighten injection pump drive shaft gear re-
taining nut to 65 N-m (48 ft. 1bs.) torque.

(13) Install oil filler assembly to gear housing.
Tighten clamp screw to 43 Nem (32 ft. lbs.) torque.

(14} Install high pressure fuel lines. Refer to “High
Pressure Lines” in the Diesel Fuel Injection section
of Group 14, Fuel Systems, in the 1991 Rear Wheel
Drive Truck Service Manual. Tighten high pressure
fuel lines to 24 Nem (18 ft. lbs.) torque.

(15) Install fuel injection pump supply line. Refer
to “Fuel Injection Pump Supply Line” in the Diesel
Fuel Injection section of Group 14, Fuel Systems, in
the 1991 Rear Wheel Drive Truck Service Manual.

(16) Connect electrical connector to fuel solenoid.

(17 Connect electrical connector to KSB solenoid.

{18) Install fuel pump vent line and capscrew.

(19) Install air fuel control tube.

(20) Install throttle bracket (Fig. 7). Tighten
mounting bolts to 24 Nem (18 ft. lbs.) torque.

{21) Install throttle linkage. When connecting the
cable to the control lever, adjust the length so the le-
ver has stop-to-stop movement. Refer to Accelerator
Pedal and Throttle Controls section of Group 14,
Fuel Systems, in the 1991 Rear Wheel Drive Truck
Service Manual.

(22) Install and adjust throttle position sensor. Re-
fer to Service Adjustments.

{23) Bleed air from fuel system. Refer to “High
Pressure Fuel Lines” in the “Air Bleeding” portion of
the Diesel Fuel Injection section of Group 14, Fuel
Systems, in the 1991 Rear Wheel Drive Truck Ser-
vice Manual.

(24) Adjust the low idle speed if required. Refer to
“Service Adjustments” in this group.

(25) Inspect throttle linkage to ensure that the con-
trol lever breaks over the full throftle position. Ad-
just as necessary. Refer to Accelerator Pedal and

¢

Throttle Cable section of Group 14, Fuel Systems, in
the 1991 Rear Wheel Drive Truck Service Manual.

INJECTION TIMING

If incorrect injection timing is suspected, injection
pump to engine timing or injection pump timing may
be the cause. Check injection pump timing before
checking injection pump to engine timing.

INJECTION PUMP TIMING

CAUTION: When setting injection pump timing, re-
fer to the engine identification plate attached to the
timing case flange for the correct specification (Fig.
19).

ENGINE
IDENTIFICATION

=y 19114250

Fig. 19 Engine Identification Plate

The engine can be rotated with a barring tool such
as Snap-On No. SP371, MTE No. 3377462 (Cummins
Tool Division), or an equivalent.

The engine has a timing pin (Fig. 13). The pin en-
gages a hole in the camshaft gear when cylinder No.
1 is at TDC on the compression stroke.

CAUTICN: During engine assembly by the manufac-
turer, the timing pin is positioned to correspond
with the compression stroke TDC position of cylin-
der number one. If the timing pin or gear housing is
removed, the timing pin location will not be correct
when reinstalled.

(1) Locate TDC position {compression stroke) for
cylinder number one by slowly rotating the engine
with the barring tool while lightly pushing in on the
timing pin. Stop when the timing pin engages the in-
dex hole in the camshaft gear.

(2) Once TDC has been located, pull the timing
pin out of the camshaft gear to the normal run
position.

(3) Remove plug and copper washer from the rear
of the injection pump (Fig. 20).

Dial gauges and dial gauge holders used to check
injection pump timing are commercially available.
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J9114-63

Fig. 20 Timing Indicator Plug

Snap-On dial gauge and gauge holder YAS83300,
MTE {Cummins Tool Division) dial gauge 3377259
and dial gauge holder 2066 or an equivalent can be
used. Whichever dial gauge is used, note the
range of the gauge and what one revolution of
needle eguals. On gauge shown in Fig. 21 one
revolution of the needle equals 0.50 mm.

It may be necessary to remove one or more high
pressure fuel line from the pump to install the gauge
{Fig. 21). If a high pressure fuel line is removed,
the system must be bled of air after reinstalling
the fuel line. Refer to “High Pressure Fuel
Lines” in the “Air Bleeding” portion of the Die-
sel Fuel Injection section of Group 14, Fuel Sys-
tems, in the 1991 Rear Wheel Drive Truck
Service Manual.

1 ROTATION

0.50 MM
J9114-64

Fig. 21 Checking Injection Pump Timing

{4) Instal! the gauge holder and gauge in the injec-
tion pump (Fig. 21). Ensure gauge travel of at least
2.0 mm.

The engine can be rotated with a barring tool such
as Snap-On No. SP371, MTE No. 3377462 (Cummins
Tool Division), or an equivalent.

(5) Insert barring tool into the [lywheel housing
opening. The opening is located in the rear flange of
the engine, on the exhaust manifold side (Fig. 11).

(6) Rotate the engine in the direction opposite en-
gine rotation until the needle on the dial gauge stops
moving. Adjust the face of the gauge to read zero at
the needle.

(7) Rotate the engine (in normal direction) back to
TDC on the No. 1 cylinder compression stroke.

CAUTION: The dial gauge needle should move
smoothly when the engine is rotated. If the needle
jumps or bounces, replace the injection pump.

(8) Taking note of dial gauge travel (number of
revolutions), rotate the engine in the normal direc-
tion until cylinder No. 1 is again at TDC on the com-
pression stroke. Use the timing pin to locate TDC.
The reading on the dial gauge when the timing pin
indicates TDC is the amount of plunger lift the pump
has at that point. Refer to the specification on the
engine identification plate for the correct amount of
lift. The injection pump is properly timed when the
correct amount of plunger lift is obtained at TDC
(I'DC pin engages hole in camshaft gear). Mid 1991
model year vehicles were timed with 1.25 mm lift.

(9) If the injection pump does not have the correct
lift, rotate the injection pump on the mounting studs
while noting the reading on the dial gauge. Rotate
the pump to obtain the correct amount of injection
pump plunger lift.

{10) Tighten mounting stud nuts to 24 Nem {18 ft.
Ibs.) torque.

{11) Remove dial gauge and holder.

(12) If removed, install high pressure fuel lines.

{13) Install plug and washer into injection pump.
Tighten plug to 10 Nem (7 ft. lbs.) torque.

(14) If high pressure fuel lines were removed, bleed
air from the fuel system. Refer to “High Pressure
Fuel Lines” in the “Air Bleeding” portion of the Die-
sel Fuel Injection section of Group 14, Fuel Systems,
in the 1991 Rear Wheel Drive Truck Service Manual.

INJECTION PUMP-TO-ENGINE TIMING

(1) With the gear housing cover off, ensure that the
crankshaft gear and camshaft gear are correctly
timed, Correct as necessary. Refer to Group 9, En-
gines.

The engine can be rotated with a barring tool such
as Snap-On No. SP371, MTE No. 3377462 (Cummins
Tool Division), or an equivalent.

The engine has a timing pin (Fig. 12). The pin en-
gages a hole in the camshaft gear when cylinder No.
1 is at TDC on the compression stroke.
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CAUTION: During engine assembly by the manufac-
turer, the timing pin is positioned to correspond
with the compression stroke TDC position of cylin-
der number one. If the timing pin or gear housing is
removed, the timing pin location will not be correct
when reinstalled.

{2) Locate TDC position (compression stroke) for
No. 1 cylinder by slowly rotating the engine with the
barring tool while lightly pushing in on the timing
pin. Stop when the timing pin engages the index hole
in the camshaft gear.

(3) Once TDC has been located, pull the timing
pin out of the eamshaft gear to the normal run
position.

{4) With the gear housing cover off, inspect the
alignment of the timing marks on the camshaft gear
and injection pump gear. The letter “E” on the injec-
tion pump gear should be aligned with the mark on
the camshaft gear (Fig. 22).

CAMSHAFT
GEAR (/4

INJECTION
PUMP GEAR

Ollo

A
"""’(/(/("/"""- {
“l‘ Lt

J9114-65

Fig. 22 Injection Pump to Engine Timing

(5) If necessary check and adjust injection pump
timing. Refer to “Injection Pump Timing”.
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STEERING

GENERAL INFORMATION

DESCRIPTION REMOVAL (DIESEL ENGINE)
(1) Place a drain pan under the power steering
POWER STEERING PUMP pump.
The power steering pump is a constant flow rate {2) Disconnect and cap the vacuum and steering
and displacement, vane-type pump. The pump hous-  pump hoses (Fig. 1).
ing aﬂd_ internal componepts are coml?ined With_ the {3) Disconnect the electrical connector on the oil
reservoir to form a one-piece mechanism. The inte-  pressure sender unit (Fig. 2). Remove sender unit

gral reservoir has a pressure hose attachment located  from engine block and plug hole in block.
at the rear of the pump.

The power steering pump is connected to the steer-
ing gear via the pressure hose and the return hose.

Because of the unique shaft bearings, flow
control levels and pump displacements, Ram
Truck power steering pumps are not inter-
changeable with pumps installed in other vehi-
cles,

PUMP—REMOVAL/INSTALLATION

SERVICE INFORMATION

The power steering pump on the DODGE TURBO
DIESEL engine is bolted onto the rear of the vac-
vum pump (Fig. 1}. The pump is driven by the acces-
sory drive vacuum pump through a connector shaft.
The steering pump is not servicable and must be
replaced as a complete unit. For additional infor-
mation on the vacuum pump refer to Group STEERING
5—Brakes. PUMP ENGINE BLOCK

OIL PRESSURE
SENDER UNIT

ELECTRICAL
CONNECTOR

J9119-74

VACUM PUMP \______S_IEE;RING PUMP #

G

Fig. 2 Oil Pressure Sending Unit

(4) Disconnect and cap the oil feed line from the
bottom of the vacuum pump (Fig. 3).

(5) Remove the lower bolt that attaches the vacu-
um/steering pump assembly to the engine block (Fig.
3). Remove the nut from the steering pump attaching
bracket (Fig. 3).

(6) Remove upper boit from the pump assembly
{Fig. 4). Remove the assembly from the engine (Fig.
5).

{7) Remove the gasket from the mounting surfaces
on engine block and pump assembly.

{8) Drain the fluid from the steering pump.

{9) Remove the steering pump to. vacuum pump
bracket attaching nuts (Fig. 6).

(10) Slide the steering pump from the bracket. Use
care not to damage the internal oil seal in the vac-
VACUUM BOOSTER STEERING PUMP uum pump (Fig. 7).

HOSE RETURN HOSE Ing73™ {11) Remove the two pump body spacers (Fig. 7),
for pump installation.

STEERING PUMP
PRESSURE HOSE

Fig. 1 Vacuum/Steering Pump Assembly
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LOWER PUMP
ASSEMBLY BOLT

ENGINE BLOCK \

STEERING PUMP BRACKET
ATTACHING NUT

Fig. 3 Oil Feed Line Removal/Installation

DRIVE COVER

7 =

J9119-76

Fig. 4 Pump Assembly Upper Bolt

INSTALLATION (DIESEL ENGINE)

(1) Install the two pump body spacers (Fig. 7).

(2) Rotate the drive gear until the steering pump
and vacuum pump drive dogs align. Install the steer-
ing pump onto the vacuum pump bracket. Use care
to avoid damaging the oil seal in the vacuum pump
during installation. The steering pump housing
and spacers must mate completely with the vac-
uum pump bracket (Fig. 8).

(3} Install the three (3) vacuum pump bracket to
steering pump attaching nuts (Fig. 6) and tighten to
24 Nem (18 Ft. lbs.} torque.

Y NG
\\Q}-‘:fl‘ > K\
=

PUMP

ASSEMBI. \
/- .i"!‘.\\\ -~
i i) “ "

INJECTOR
PUMP

PUMP
GASKET

N Jome.r7

~

SPACERS

STEERING
PUMP
iMme-78

Fig. 6 Bracket Nut Removal/Installation

(4) Position a new gasket on the vacuum pump as-
sembly, use sealer if necessary to retain the gasket.

i5) Align and install the pump assembly on the en-
gine {Fig. 5). Ensure the steering pump stud is in-
serted into the block bracket (Fig. 3). Tighten the
pump-to-engine block attaching belts to 77 Nem (57
ft. lbs.} torque.

{6) Install the steering pump to attaching bracket
nut (Fig. 3) and tighten to 24 Nm (18 ft. Ibs.) torque.

(7} Remove plug and install the oil pressure send-
ing unit and electrical connector {(Fig. 2).
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PUMP SHAFT

VACUUM
PUMF DRIVE

VACUUM

MOUNTING
BRACKET

PUMP
SPACERS

Fig. 7 Steering Pump Removal/Installation

J9119-69

(8) Install the oil feed line to the vacuum pump
(Fig. 3). Tighten the oil line connection to 7 N+m (60
in. lbs./ 5 ft. lbs.) torque.

(9) Install the fluid hoses to the power steering
pump. Tighten the pressure fitting at the pump with
30 Nem (22 ft. 1bs)) torque.

(10) Install and clamp the hose on the vacuum
purmp.

STEERING

19 -3

VACUUM PUMP OilL FEED

FITTING

Fig. 8 Steering/Vacuum Pump Assembly

(11) Fill the reservoir with power steering fluid
only. If necessary, refer to Pump Initial Operation
for detailed instructions.

(12) Start and run the engine. Check the operation
of the brakes, if necessary refer to Group 5--Brakes
for additional information.

TORQUE SPECIFICATIONS

COMPONENT

SET-TO-TORQUE RECHECK TORQUE

Vacuum/Steering Pump-to-Block (Diesel)

Qil Pressure Feed Vacuum Pump {Diesel)
Pump-to-Bracket Aftaching Bolt/Nut

Power Steering Gear Housing-to-Frame Bolt/Nut

Sector Shaft Adjustment Screw Locknut (Power Steering Gear)
Sector Shaft Cover Bolt {Power Steering Gear)

High Pressure Hose Fitting (At Pump and Gear)

Steering Wheel-to-Shatt Nut Non-Tilt or Tilt Column
Steering Column Bracket-to-Support Stud Nut

Steering Column Bracket-to-Instrument Panel Support Nut
Steering Column Shaft-to-Steering Gear Coupler Bolt

Steering Column Support Plate Bolt

77 N*'m (57 it. lbs.)
7 N*m {60 in, Ibs.}
24 N*m (18 in. lbs.)
136 N*m (100 ft. Ibs.)
38 N*m (28 ft. Ibs.}
203 N*m (150 ft. lbs.}
30 N*m (22 #t. lbs.)
61 N*m {45 ft. |bs.)
2 N'm (20 in. Ibs.)
12 N°m (110 in. Ibs.)

23 N*m (200 in. |bs.}

7 N*m (60 in. lbs.)

191972
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SERVICING THE NEW OVERRUNNING

GENERAL INFORMATION
A heavy duty version of the A518, 4-speed auto-
matic transmission has been released for use with
the Cummins turbo diesel engine.
Major differences between diesel and gas engine
versions of the A518 involve the:
transmission case
torque converter
planetary gears
transmission shafis
governor weight assembly
overrunning clutches
fluid temperature thermo-switch

TRANSMISSION CASE

The diesel A5H18 transmission case has a larger
converter housing to accommodate the 12.2 in. torque
converter. The housing bolt patiern is also different
being drilled for the Cummins engine block.

TORQUE CONVERTER

A three element, non-lockup torque converter is
used for diesel engine applications. Converter diame-
ter is 12.2 in. (310 mm).

The converter is not a serviceable component. Re-
place the converter as an assembly if diagnosis indi-
cates this is necessary.

TRANSMISSION OVERRUNNING CLUTCH AND
LOW-REVERSE DRUM

A new design overrunning clutch is used in diesel
versions of the A518 transmission. The individual
components consist of: the cam, which is still pressed
into the case; the clutch race which is now pressed
onto the hub of the low-reverse drum; and the new
cage-type overrunning clutch assembly.

The new overrunning clutch assembly will also
be phased into gasoline engine versions of the
A727/A518 transmission. Production release is
scheduled for sometime in January or February
1991.

> & & 0 0 80

LOW-REVERSE DRUM

The new clutch assembly contains more rollers and
springs than previous models. It also features a cage-
type retainer for the gprings and rollers. The sepa-
rate retainer used previously is eliminated.

The clutch race is now pressed onto the hub of the
low-reverse drum. The race is not removable and is
serviced only as part of the drum.

The new clutch cam is essentially the same as the
prior design. The tools and service techniques for re-
placing new and prior design clutch cams are the
same. Refer to the procedures in Group 21 of the
1991 manual.

PLANETARY GEARS
The transmission and overdrive planetary gear car-
riers in the diesel A518 are heavy duty components.
The transmission planetary carriers have four pin-
ion gears. The carrier in the overdrive compounder
has five pinion gears. The heavy duty planetary
units are unique to the diesel version of the A518.

TRANSMISSION AND OVERDRIVE COMPOUNDER
CLUTCH PACKS

Clutch packs used in the diesel version of the A518
contain the following number of dises and plates:
® transmission front/rear clutch has 4 discs and 5
steel plates
e opverdrive clutch has 5 discs and 6 steel plates
® overdrive direct clutch has 8 discs and 9 steel
plates

GOVERNOR WEIGHT ASSEMBLY

The governor weight assembly in the diesel A518
is made of alloyed brass. The diesel weight assembly
is easily identified by the distinctive gold color of the
alloyed material.

The heavier weight assembly provides the shift
points needed to offset lower operating speeds of a
diesel engine.

The alloyed weight assembly is unigue to the diesel
A518. It is not interchangeable with the weight as-
semblies used in gas engine versions of the A518.
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FLUID TEMPERATURE THERMO —SWITCHES

Fourth gear operation in the diesel A518 is also
controlled by two temperature sensitive thermo-
switches.

The first thermo-switch is the engine coolant tem-
perature switch. This switch prevents overdrive
fourth gear operation when engine coolant tempera-
ture is below approximately 65° F.

The second thermo-switch directly monitors trans-
mission fluid temperature. The switch will either
downshift the transmission to third gear, or prevent
a 3-4 upshift when fluid temperature exceeds
270-275° F.

The fluid temperature switch is located in a boss
built into the cooler outlet line. The boss and switch
are located approximately 2-3 inches from the outlet
line fitting in the transmission case.

The engine coolant and fluid temperature switches
are in circuit with the overdrive control switch in the
instrument panel. A detailed schematic showing
switch circuitry and connection is provided in Group
14 of this supplement.

SERVICE PROCEDURE AND SPECIFICATION
CHANGES

Specifications and repair procedures for the diesel
and gas engine versions of the AB18 are basically the
gsame. The only component requiring different service
methods is the new overrunning clutch.

Service procedures for the new overrunning clutch
are included in this supplement section. Refer to the
1991 shop manual for all other A518 service proce-
dures.

SERVICING THE NEW OVERRUNNING CLUTCH

CLUTCH COMPONENT REMOVAL

(1) Disagsemble the transmission down to the low-
reverse drum as described in Group 21 of the 1991
manual.

(2) Remove the snap ring that retains the low-re-
verse drum on the overdrive piston retainer hub,

(3) Slide the low-reverse drum off the retainer hub
and out of the rear band (Fig. 1).

(4) Note that the overrunning clutch race will re-
main on the splines of the low-reverse drum after re-
moval (Fig. 2). The race is a permanent press fit
on the hub splines. Do not attempt to remove the
race.

(56) Remove the overrunning clutch assembly (Fig.
3). The assembly can be removed without displacing
the rollers and springs if care is exercised. Note po-
gition of the rollers and springs for assembly refer-
ence.

(6) Examine the clutch cam (Fig. 3). If the cam is
worn, damaged, or loose, replace it. Refer to the pro-
cedure in the AB18 section, Group 21 of the 1991
manual.

¢

) REAR
BAND

= ¢ AND LINK

\ e LOW REVERSE

'y
"'"" / 119221 7

Fig. 1 Removing/Installing Low-Reverse Drum

OVERRUNNING
CLUTCH
RACE

LOW-REVERSE
DRUM

J9221-8

Fig. 2 Overrunning Clutch Race Position

(7) Examine the overrunning clutch race. Replace
the low-reverse drum and race as an assembly if ei-
ther the race, or drum is worn or damaged. Also re-
place the entire assembly if the race is loose on the
splines of the drum hub.

CLUTCH COMPONENT INSTALLATION

(1) Lubricate the overdrive piston retainer hub,
clutch race, clutch cam, and overrunning clutch roll-
ers with Mopar ATF Plus, or Dexron 118

(2) If any of the overrunning clutch rollers and
springs came out of the retainer, reinstall them as
follows: Install and seat the spring in the retainer
first. Then insert the roller between the spring and
retainer stop as shown (Fig. 4). Verify that each
roller and spring are fully seated before proceeding.
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® \k“ ¢LuTCH
T

\ \
OVERRUNNING
CLUTCH  \
ASSEMBLY

ROLLER

CLUTCH

ONE-PIECE
RETAINER

J9221-10

Fig. 4 Cluich Roller, Spring And Retainer Assembly

(3) Install and seat the clutch assembly in the cam
(Fig. 5). The retainer is a one-way fit in the cam,
The flanged side of the retainer should be facing
outward. The retainer and rollers will slip easily
into the cam when properly positioned.

(4) Insert the low-reverse drum through the rear
band.

(5) Tilt the drum slightly and carefully engage the
cluteh race {on the drum hub) in the overrunning
clutch rollers.

{6) Raise the low-reverse drum to a level position.
Then rotate the drum in a clockwise direction until
fully seated.

() - ;OVERRUNNING
=S CLUTCH

| SEATED
IN CAM

Fig. 5 Overrunning Clutch Seated In Cam

(7} Check overrunning clutch operation. The low-
reverse drum should rotate freely in a clockwise di-
rection and lock in a counterclockwise direction.

{8) Install the snap ring that secures the low-re-
verse drum to the hub of the overdrive piston re-
tainer.

{9) Complete transmission assembly as described in
Group 21 of the 1991 manual. Refer to the A518
overhaul section.

GENERAL SPECIFICATIONS —DIESEL A518

Gear Ratios

¢ First Gear - 2.45:1
Second Gear - 1.45:1
Third Gear - 1:1
Fourth Gear - 0.69:1
Reverse - 2.21:1

Recommended Fluid
Use Mopar ATF Plus, Type 7176, or Dexron II®

Torque Gonverter
Three element, 309.8 mm (12.2 in.) diameter, non-
lockup

Cluich Packs

Front Clutch 4 discs and 5 plates

® Rear Clutch - 4 dises and 5 plates

¢ Overdrive Clutch - & discz and 6 plates
® Direct Clutch - 8 dises and 9 plates

End Play —Clearance —Adjustment Specifications

End play, clearance, and adjustment specifications
for diesel and gas engine versions of the A518 are es-
sentially the same. Refer to the specifications pro-
vided in the 1991 shop manual.
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DESCRIPTION

The A/C system uses a Sanden compressor. This
compressor is a 7 piston design. Designated the SD-
709, the compressor is mounted on the front right
side of the engine and is driven by a serpentine belt.
System lubrication is provided by 135ce *15cc (4.6
cu. in, *0.56 cu. in.) of 500 viscosity refrigerant oil.

The clutch used on the compressor consists of 3 ba-
sic components: the pulley, front plate and the field
coil. The pulley and field coil are attached to the
front head of the compressor with tapered snap rings.
The hub is keyed to the compressor shaft and is re-
tained on the shaft with a self-locking nut. Special
service tools are required to remove and install the
clutch plate on the compressor shaft.

COMPRESSOR ISOLATION

It is not necessary to discharge the system for com-
pressor removal. The compressor can be isolated from
the remainder of the system and eliminate the need
for recharging when performing compressor service.

(1) Connect pressure gauge and manifold.

(2) Close both gauge hand valves.

(3) Mid-position both service valves.

WARNING: USE EXTREME CAUTION WHEN THE
ENGINE 1S OPERATING. DO NOT STAND IN A DI-
RECT LINE WITH THE FAN. DO NOT PUT YOUR
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO
NOT WEAR LOOSE CLOTHING.

{(4) Start the engine and operate the air condition-
ing system.

(5) Turn the suction service valve slowly clockwise
toward the front seated position.

(6) When pressure drops to zero, stop the engine
and compressor and quickly finish front-seating the
suction service valve.

{7) Front-seat the discharge service valve.

{8) Loosen the oil level check plug slowly to release
any internal pressure in the compressor.

The compressor is now isolated from the remainder
of the system.

The service valves can be removed from the com-
pressor.

PURGING COMPRESSOR OF AIR

The compressor must be purged of air whenever it
has been isolated for an oil level check or other ser-
vice procedures without discharging the entire sys-
tem.

(1) Cap the service gauge ports on both of the ser-
vice valves.

(2) Back-seat the suction service valve to allow the
system refrigerant to enter the compressor.

(3) Place the discharge service valve in the mid-po-
sition or cracked-position.

(4) Loosen the discharge service valve gauge port
cap to permit the refrigerant to force any air out of
the compressor.

(5) Back-seat the discharge service valve and
tighten the gauge port cap.

(6) The compressor is now ready for service.
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COMPRESSOR

REMOVAL

{1) Isolate the compressor.

{2) Disconnect the battery negative cable and
clutch lead wire,

{3) Remove the discharge and inlet (suction) service
valves from the compressor. Plug or tape all the
openings.

(4) Refer to Group 7, Cooling System and remove
the drive belt(s}.

(5) Remove the bolts and lift the compressor from
the mounting bracket (Fig. 1).

COMPRESSOR

MOUNTING
BOLTS

J9124-114

Fig. 1 Compressor Mounting (5.9L Diesel)

INSTALLATION

If a replacement compressor is being installed:
check the oil (see oil level filling and checking
procedure), add or subtract oil as necessary and
install the magnetic cluich on the compressor.

(1) Install the compressor on the mounting bracket.
Tighten the bolts to 27 Nem (20 ft. lbs.) torque.

{2) Refer to Group 7, Cooling System and install
the drive belt(s).

(3) Check the belt tension.
® New drive belt—800-900 N (180-200 lbs-f).
® Used belt—623-712 N (140-160 lbs-f).

{4) Remove the tape or plastic plugs from all the
suction and discharge cpenings and install the ser-
vice valves on the compressor.

(5) Connect the battery negative cable.

(6) Evacuate, charge and test the system for leaks.

MAGNETIC CLUTCH

The magnetic clutch consists of a stationary elec-
tro-magnetic coil and a rotating pulley and plate as-
sembly.

The electromagnetic coil is retained on the com-
pressor with a snap ring and is dimpled to maintain
its position.

The pulley and plate assembly are mounted on the
compressor shaft.

When the compressor is not in operation, the pul-
ley free wheels on the clutch hub bearing. When the
coil is energized the plate is magnetically engaged
with the pulley and turns the compressor shaft.

REMOVAL

(1) Insert the 2 pins of the front plate spanner into
any 2 threaded holes of the clutch front plate (Fig.
2). Hold clutch plate stationary. Remove hex nut
with 19 mm (3/4 inch) socket.

FRONT
PLATE
SPANNER

J9124-27

Fig. 2 Remove Hex Nut

(2) Remove clutch front plate using puller. Align
puller center bolt to compressor shaft (Fig. 3). Thumb
tighten the puller bolts into the threaded holes.

(3) Turn center bolt clockwise with 19 mm (3/4
inch) socket until front plate is loosened.

FRONT PLATE

J18924-18

Fig. 3 Remove Clutch Front Plate
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(4) Remove shaft key by lightly tapping it loose PULLER
with a slot screw driver and hammer (Fig. 4). SHAFT
‘PROTECTOR
JAWS
™

=
PN

2

J8924-21

1892419 Fig. 6 instail Shaft Protector

Fig. 4 Remove Shaft Key (8) Install the puller plate and bolt (Fig. 7}. 2 bolts
go through the plate and into the jaws. Finger

. h . -
(5) Remove the external front housing snap ring by tighten bolts.

using spread type snap ring pliers (Fig. 5).

PULLER PLATE
AND BOLT

EXTERNAL

18924-20 J8924-22
Fig. 5 Remove External Snap Ring Fig. 7 Install Puller Plate
(6) Insert the lip of the jaws of the rotor puller into (9) Turn puller center bolt clockwise using 3/4 inch
the snap ring groove exposed in the previous step  socket until rotor pulley is free.
(Fig. 6). (10} Loosen coil lead wire from clip on top of com-
(7) Place rotor puller shaft protector over the ex-  pressor front housing (Fig. 8).
posed shaft. (11} Using spread type snap ring pliers, remove

snap ring and field coil (Fig. 9).



24 - 4 AIR CONDITIONING (5.9L DIESEL)

18924-23

Fig. 8 Loosen Coil Lead Wire

18924-24

Fig. 9 Remove Snap Ring and Field Coil

INSTALLATION

{1} Install the field coil with the snap ring.

(2) Place coil lead wire under clip on top of com-
pressor front housing and tighten the retaining
screw,

(3) Support the compressor on the 4 mounting ears
at the compressor rear. If a vise is being used, clamp
only on the mounting ears. Never clamp on the com-
pressor body.

(4) Align rotor assembly squarely on the front
housing hub.

¢

(5) Using Rotor Installer Set, place the ring part of
the set into the bearing cavity (Fig. 10). Make cer-
tain the outer edge rests firmly on the rotor bearing
inner race.

(6) Place the tool set driver into the ring as shown
(Fig. 11).

J8924-25

Fig. 10 Install Rotor Installer Set

J8924-26

Fig. 11 Instail Rotor

{7} With a hammer, tap the end of the driver while
guiding the rotor to prevent binding. Tap until the
rotor bottoms against the compressor front housing
hub. Listen for a distinct change of sound during the
tapping process.
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(8) Install external front housing snap ring with
spread type snap ring pliers.
(9) Install front plate assembly.
® Check that original clutch shims are in place on
compressor shaft.
® Replace compressor shaft key.
® Align front plate keyway to compressor shaft key.
(10) Using shaft protector, tap front plate to shaft
until it has bottomed to the clutch shims (Fig. 12).
Listen for a distinet change of sound during the tap-
ping process.

18924-27

Fig. 12 Install Front Plate to Shaft

(11) Replace shaft hex nut. Tighten the hex nut to
37 Nem (27 ft. lbs.) torque.

(12) Check air gap with feeler gauge. The specifi-
cation is 0.406-0.787 mm (0.016-0.031 inch). If air
gap is not consistent around the circumference,
lightly pry up at the minimum variations {Fig. 13).
Lightly tap down at points of maximum variation.

The air gap is determined by the spacer shims.
When installing the original or a new clutch as-
sembly, try the original shims first. When install-
ing a mew clutch onto a compressor that
previously did not have a clutch, use 0.040, 0.020,
and 0.005 shims from the clutch accessory sack.

(13) If the air gap does not meet the specification
given, add or subtract shims as required.

COMPRESSOR SHAFT SEAL

REMOVAL

(1) Insert the 2 pins of the front plate spanner into
any 2 threaded holes of the clutch front plate (Fig.
2). Hold clutch plate stationary. Remove hex nut
with 19 mm {(3/4 inch) socket.

AIR CONDITIONING (5.9L DIESEL)

FEELER

J8924-28

Fig. 13 Check Air Gap

(2) Remove clutch front plate using puller (Fig. 3).
Align puller center bolt to compressor shaft. Thumb
tighten the 3 puller bolts into the threaded holes.

(3) Turn center bolt clockwise with 19 mm (3/4
inch) socket until front plate is loosened.

Shaft seal replacement should be done on the
bench. Never use any old parts of the shaft seal
assembly. Rebuild the complete assembly.

(4) Using either of the snap ring tools, insert the
tool points into the 2 holes of the felt ring metal re-
tainer and lift out the felt ring (Fig. 14).

FELT RING

J8924-29

Fig. 14 Remove Felt Ring

(5) Remove the clutch shim. Use O-ring hook and a
small screwdriver to prevent shim from binding on

shaft (Fig. 15).
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J8924-32
18924-30

Fig. 17 Remove Shaft Seal Seat

Fig. 15 Remove Clutch Shim

(6) Remove shaft seal seat retaining snap ring with
pinch type snap ring pliers (Fig. 16).

(7) Remove the shaft seal seat, using seal seat tool
(Fig. 17}

(8) Insert the Seal Remover and Installer Tool
against the seal assembly. Press down against the
seal spring and twist the tool until it engages the
slots of the seal cage (Fig. 18). Lift out seal assembly.

INSTALLATION

(1) Clean seal cavity thoroughly with a lint-free or
synthetic cloth and clean refrigerant oil. Then blow
out with dry pressurized vapor.

SNAP

J8924-33

Fig. 18 Remove Seal Assembly

(2} Make sure all foreign substances are thoroughly
removed,

(3) Insert Seal Sleeve Protector over compressor
shaft (Fig. 19).

{4) Do not touch the new seal lapping surfaces. Dip
the mating surfaces in clean refrigerant oil before
proceeding.

(5) Engage slots of Seal Remover and Installer to
new seal cage and insert seal assembly firmly into
place in the compressor seal cavity (Fig. 20). Twist
tool in opposite direction to disengage tool from seal
J8924-31 cage. Remove tool.

Fig. 16 Remove Snap Ring
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18924-34

Fig. 19 Insert Seal Sleeve Protector

18924-35

Fig. 20 Install Seal Assembly

(6) Coat seal retainer with clean refrigerant oil.
Use seal seat tool to install (Fig. 21). Press lightly
against seal.

(7) Install snap ring. Beveled edge lies outward
from compressor. Flat side lies toward compressor. It
may be necessary to lightly tap the snap ring to se-
curely position it in its groove.

(8) Replace clutch spacer shims.

(9) Tap new felt ring into place (Fig. 22).

(10) Align front plate keyway to compressor shaft
key.

J8924-36

Fig. 21 Install Seal Retainer

J8924-37

Fig. 22 install New Felt Ring

(11) Using shaft protector, tap front plate to shaft
until it has bottomed to the clutch shims (Fig. 12).
Listen for a distinct change of sound during the tap-
ping process.

(12) Replace shaft hex nut. Tighten the hex nut to
37 Nem (27 ft. 1bs.) torque.

(18) Check air gap with feeler gauge. The specifi-
cation is 0.406-0.787 mm (0.016-0.031 inch). If air
gap is not consistent around the circumference,
lightly pry up at the minimum variations (Fig. 13),
Lightly tap down at points of maximum variation.

The air gap is determined by the spacer shims.
When installing the original or a new clutch as-
sembly, try the original shims first. When install-



24 - 8 AIR CONDITIONING (5.9L DIESEL)

ing a new clutch onio a compressor that
previously did not have a clutch, use 0.040, 0.020,
and 0.005 shims from the cluich accessory sack.

{14) If the air gap does not meet the specification
given, add or subtract shims as required.

CYLINDER HEAD/VALVE PLATE

REMOVAL

(1} Remove cylinder head bolts.

{2) Using a small hammer and a gasket scraper
separate the cylinder head from the valve plate (Fig.
23).

CYLINDER HEAD

JB924-39

Fig. 23 Remove Cylinder Head

(3) Visually inspect all parts for damage.

(4) Separate the valve plate from the cylinder block
{Fig. 24).

(5) Visually inspect the rear valves and discharge
retainer for damage. Discard any component if any
portion is damaged.

If valve plate and/or ¢ylinder head are to be reused,
carefully remove gasket materials using the gasket
scraper. Do not damage cylinder block or valve plate
surfaces.

INSTALLATION

When installing the cylinder head valve plate,
use the new gaskets in the parts kit.

(1) Coat new valve plate gasket with clean refrig-
erant oil.

(2) Install valve plate gasket by aligning valve
plate gasket to locating pin heles and oil orifice in
cylinder block. {Ifor easy reference, the gaskets have
a notch at the bottom outside edge).

CYLINDER
BLOCK
VALVE PLATE ¢

J8924-40

Fig. 24 Remove Valve Plate
(3) Install valve plate by aligning valve plate locat-

ing pins to the pin holes in the block and position
valve plate.

(4) Install cylinder head and tighten bolts in order
to 32 Nem (24 ft. lbs.) torque {Fig. 25).

E8924-207

Fig. 25 Cylinder Head Bolt Torque Seguence
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TORQUE SPECIFICATIONS—~A/C COMPRESSOR

COMPONENT TORGUIE
Compressor Cylinder HeadBolts . ... ... ... . . o i it e e 32 N*m 24 ft. Ibs.
Comprassor Mounting Bols .. ... . .. . i e e 27 Nem 20 f, Ibs,
Comprassor Qi Filer Plug. ... ... ... ittt e e 10 Nem 7 ft. Ibs.
Damped Pressure Cycling Switch . . ... .. ... .. . e 5.65 N*m (50 in. tbs.)
H-Valve Control Head Tork Drive Serews .. ... ... .t ittt i it 11 Nem (100 in. lbs.)
H-Valve Plumbing SealingPlate Bolt .. ... ... .. . . . e 23 Nem (200 in. ibs.)
Magnetic Clutch Hex Nt ... it et iaann e 37 N*m 27 ft. lbs.
Refrigeront Can-to-Manifold Nut ... ... o i i e 9.5 N*m 7 1. Ibs.
Service Valve/Compressor Filing ... ... it e it 47 Nem* 35 . ibs.*

*Wet Torque - Lubricate the service valve coupling threads and O-rings with compressor oil.

J9124-121
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EMISSION CONTROL SYSTEMS

EXHAUST EMISSION CONTROLS

AIR INLET—DIESEL ENGINE

The diesel engine air inlet system consists of the:
air cleaner housing

filter element

air cleaner to turbo-charger inlet tube

air crossover tube

air intake heaters

Ambient air enters the air cleaner housing through
an opening at the bottom of the housing (Fig. 1). Air
in the housing is filtered by the air cleaner eizment
(Fig. 2) before it is drawn into the turbo-charger.

COOLANT e AIR CLEANER
RESERVE e, HOUSING
BOTTLE o ‘

/
-~ AMBIENT
AIR
o INLET

TN N
J9125-1

Fig. 1 Air Cleaner Housing

WING NUT

CLEANER'

Fig. 2 Air Filter Element

The turbo-charger increases the amount of air flow
to the engine. The turbo-charger allows the engine to
use a higher air-to-fuel ratio. This results in im-
proved emissions.

Air flows from the turbo-charger into the inter-
cooler (Fig. 3). Air leaves the inter-cooler, passes
through the air intake heaters and enters the intake
manifold.

TURBOCHARGER TURBOCHARGER

TO INTERCOOLER

INTERCOOLER
TO INTAKE
MANIFOLD

J9114-238

INTERCOGLER

Fig. 3 Diesel Inter-Cooler

AIR INTAKE HEATER—DIESEL ENGINE

The air intake heater warms intake air before it
enters the manifold. If intake manifold air tempera-
ture is below 16°C {60°F) the engine controller will
energize the heaters through the air intake heater
relays for startup and initial warmup. Refer to Group
14, Fuel Systems in this supplement for Air Intake
Heater operation.

The heater is located on top of the intake manifold,
below the air crossover tube (Fig. 4).

CAUTION: Do not energize the air intake heater re-
lays more than once per 15 minutes. If the relays
are cycled and the key is then turned off, wait 15
minutes before turning the key to the ON position.
The 15 minute period is to prevent damaging the
engine.
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AIR INTAKE HEATER RELAYS—DIESEL
ENGINE

The engine controller operates the air intake heat-
ers through the air intake heater relays. The relays
are energized before cranking if the charge air tem-
perature sensor input to the engine controller indi-
cates air temperature is 16°C (60°F) or below. When
the ignition key is turned to the ON position the so-
lenoids will make a clicking noise indicating they are
energized. Refer to Group 14 in this supplement for
Air Intake Heater Relay operation.

/A ARINLET
Al TUBE

6 TARINTAKE
| HEATERS

Fig. 4 Air Intake Heaters
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