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GENERAL INFORMATION 0A-1

SECTION OA
GENERAL INFORMATION

CONTENTS

General Repair Instructions . . .. ...........
How ToUse ThisManual . ................
Identification . ............. ... ... .......
Lifting Instructions . .....................
Torque Specifications. . ..................
Recommended Liquid Gasket .............
Recommended Thread Locking Agents . . ...
AbbreviationsCharts . ...................

Service Precaution

WARNING: THIS VEHICLE HAS A SUPPLEMENTAL
RESTRAINT SYSTEM (SRS). REFER TO THE SRS
COMPONENT AND WIRING LOCATION VIEW IN
ORDER TO DETERMINE WHETHER YOU ARE
PERFORMING SERVICE ON OR NEAR THE SRS
COMPONENTS OR THE SRS WIRING. WHEN YOU
ARE PERFORMING SERVICE ON OR NEAR THE
SRS COMPONENTS OR THE SRS WIRING, REFER
TO THE SRS SERVICE INFORMATION. FAILURE
TO FOLLOW WARNINGS COULD RESULT IN
POSSIBLE AIR BAG DEPLOYMENT, PERSONAL
INJURY, OR OTHERWISE UNNEEDED SRS
SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED, do not
use supplemental coatings (Paints, greases, or
other corrosion inhibitors) on threaded fasteners
or fasteners joint interfaces. Generally, such
coatings adversely affect the fastener torque and
the joint clamping force, and may damage the
fastener. When you install fasteners, use the
correct tightening sequence and specification.
Following these instructions can help you avoid
damage to parts and systems.
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10.

GENERAL REPAIR INSTRUCTIONS

Park the vehicle on level ground and chock the
front or rear wheels before lifting the vehicle.
Use covers on the vehicle body, seats, and
floor to prevent damage and/or
contaminations.

Disconnect the grounding cable from the
battery before performing service operations.
This will prevent cable damage or burning due
to shortcircuiting.

Raise the vehicle with a jack set against the
recommended lifting points (see “Lifting
instructions” in this section).

Support the vehicle on chassis stands.

Handle brake fluid and antifreeze solution with
great care.

Spilling these liquids on painted surfaces will
damage the paint.

The use of the proper tool(s) and special tool(s)
where specified is essential to efficient,
reliable, and safe service operations.

Always use genuine ISUZU replacement parts.
Discard used cotter pins, gasket, plastic clips,
O-rings, oil seals, lock washers, and self-
locking nuts at disassembly.

Normal function of these parts cannot be
guaranteed if they are reused.

Keep the disassembled parts neatly in groups.
This will facilitate smooth and correct
reassembly.

11.

12.

13.

14.

15.

16.

17.

18.

Keep fixing nuts and bolts separate.

Fixing nuts and bolts vary in hardness and
design according to installation positions.
Clean all parts before inspection or
reassembly.

Clean the oil ports and other openings with
compressed air to make certain that they are
free of dirt and obstructions.

Lubricate the rotating and sliding faces of all
moving parts with oil or grease before
installation.

Use the recommended liquid gasket to prevent
leakage.

Carefully observe all nut and bolt torque
specifications.

When service operation is completed, make a
final check to be sure service has been done
properly and problem has been corrected.
When removing or replacing parts that require
refrigerant to be discharged from the air
conditioning system, be sure to use the
following tools to recover and recycle the
Refrigerant-134a (R-134a).

For 134a:

Use the R-134a Refrigerant Recovery/Recovery/
Recycling/Recharging/System (ACR4) or its
equivalent to prevent the discharge of
refrigerant into the air.
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HOW TO USE THIS MANUAL

Find the applicable section by referring to the 4. The service operations are in two groups: one is
table of contents on the introduction page of the ““On-vehicle service” where operations can
each manual. be directly performed on the vehicle, and the
In “Service Information”, an opening section of other is the “Unit repair” where the operations
each manual, the troubleshooting, maintenance are done on the work bench after removing the
servicing, service data and/or information on unit from the vehicle.

special tools required for the service operations 5. Each service operation section begins with a
described in the next subsequent sections are disassembled view of unit or equipment, which
arranged and compiled so concisely that you is useful to find relative components, service
can see at a first glance. procedure, availability and contents of repair
Each section except the Service Information kits, etc.

section is basically arranged in the following
order of headings:

General description

On-vehicle service

Unit repair

The number represents sequence of
removal or disassembly

Removal of unnumbered the parts
(excluding bolts, nuts, washers,
gaskets, cotter pins, etc.) is
unnecessary unless replacement is
needed.

Where parts replacement requires
specific information, instructions are
given in “Inspection and Repair™.

This frame is to be removed as a
large disassembly with all the parts
assembled in the frame. Each one of
the parts in the frame is removed as
a small disassembly.

* Repair kit < Parts to be removed or installed as a
unit.
Disassembly Steps AN 18. Drive bearing and seal
1. Tie-rod end 19. Drive bearing . . . .
2. Boot retainer clip 20. Drive seal ring O Parts contained in repair Kit.
3. Boot retainer wire 21. Drive seal
4. Boot 22. Valve seal assembly
5, Tis‘rod assembly 23. \H/altaining ringI
5. Aat oy ot nut %%, Pinion snaft O Indicates repair kit availability.
8. Spring
9. Plunger R bly St
10. Valve plug eassembly Steps R R
1. Pinion fixing nut To reassamble, follow the disassembly steps in} When the installation (reassembly)
12, Pini inii i h der. .
15, Vahve/pinion assembly he reverse order procedure is the reverse order of the
14. Retaining ring .
15, Rack sssembly and seal holder removal (disassembly) procedure,
16.  Inner rack seal and shock dumper | the sequence of service operation

17. Piston ring and O-ring K N
and the parts names will be omitted.

Name of parts listed in sequence of
service operation.




0A-4 GENERAL INFORMATION

For illustrations where there are few items to
be performed:

The sequence of removal
Py r— = (disassembly) and the parts names
will be given.

Screw

1. Garnish Hole cover

6. After the illustration, the details of each information such as the notes in each operation,
operation are shown in the order the operations and places where special tools are to be used
are carried out in the illustration. Refer to the and their usage, and the specified service data.

explanations when checking important

The symbol mark attached to the title
indicates the action to be taken in the
operations of each title.
Example for this case;

1st step — Reassemble pinion shaft

REASSEMBLY
5 Fonshatt €« The numbers given to the installation
L @  Fimon seal installer: © 5340-06020 (1383049 <€— (assembly) procedure are the same
as those given in the removal
(disassembly) procedure in the
illustration. Therefore, start with the
larger number during reassembly.

6. Adjust Plug Lock Nut

@]  Adiust plug lock nut wrench: 5-8840-0232-0 (J-35308) The titles of operations done in the
n I';?;::,f",g;ﬂ:i‘hg';fuﬁ‘g‘ ;gg-i;gn";ig hten illustration are given in bold letters.
plug to § N-m (0.5 kg'm / 43 lb-in). They are described in the order of
2) Back off plug 26° then tighten the lock nut. | R
3) Check the pinion shaft preload. the procedure of the operations.
A ﬂ Pinion Shaft Preload N-m (kg-cm / Ib-in)

06—-16(6—16/53—14.1)

A Special tools are identified with tool
name and/or tool number.

The drawing illustrates how the tool
is used.

Service data and specifications are
listed in table.

Important note.

The action symbol indicates the step
of service to be followed.

Refer to the following paragraph for
the meaning of each symbol.
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7.

In this manual, the following action symbols
are used to indicate the type of service
operations to be performed.

-

Remove or disconnect

Install or connect

Disassemble

Reassemble

Align the marks

Correct direction

Inspect

Take measurement

The service standard is indicated in terms of
“Standard” and “Limit”.

The “Standard” means the assembly standard
and standard range within which the parts are

Adjust

Clean

Pay close attention - Important

Tighten to specified torque

Use special tool(s)

Lubricate with oil

Lubricate with grease

QNOEE <DE

Use liquid gasket

considered serviceable.

“Limit” indicates the limit value (Correction or
replacement is necessary when measurement
is beyond this limit.)
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IDENTIFICATION

VEHICLE IDENTIFICATION NUMBER (VIN)

ISUZU MOTORS LTD.
—————————

This is the legal identification of the vehicle.
It appears on the manufacturer’s Plate attached to the left
of the engine compartment front end. VIN number is also

stamped on the rear right side of the frame.

JAC UBS

— Sequential Number

Plant Code

Model Year (Y: 2000)

Wheel Base (D: Short, G: Long)

Engine Type (26: 6VEL, 73: 4JX1)

Vehicle Model

World Manufacturer Identifier

4JX1

ENGINE SERIAL NUMBER

The engine serial number is stamped on the left rear lower
area of the cylinder block above the starter.

905RW014

6VE1

905RWO16
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905RW015

N °[FP
SIEAREOURE] 96 018 272
G20 0000 000

905RWO18

Service parts ID plate

ISUZU MOTORS LT D. JAPAN
VN

M.D.
ENGINE TRANS.
el T
B0l S|

DY TYP¥
B. COLORITRIMC—]

905RW007

TRANSMISSION SERIAL NUMBER

Manual: Stamped on the left side of the transmission
intermediate plate.

Automatic: Stamped on the identification plate, located on
the left side of the transmission above the
mode switch.

SERVICE PARTS IDENTIFICATION PLATE

The Vehicle Information Plate (Service Parts ID plate) is
provided on all vehicle models.

It is located on the center dash wall inside the engine
compartment. The plate lists the VIN (Vehicle Identification
Number), paint information and all production options and
special equipment on the vehicle when it was shipped
from the factory.
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LIFTING INSTRUCTIONS

W CAUTION: « When jacking or lifting a vehicle at the
« If a lifting device other than the original jack frame side rail or other prescribed lift
is used, it is most important that the device points, be certain that lift pads do not
be applied only to the correct lifting points. contact the catalytic converter, brake
Raising the vehicle from any other point pipes or cables, or fuel lines. Such contact
may result in serious damage. may result in damage or unsatisfactory

vehicle performance.

LIFTING POINTS AND SUPPORTABLE POINT LOCATIONS

Long wheel Base Model

0

(@)

al
b

S—N

@ e M \ =
é D ] \QO g\l u
O = ' U [N

Short Wheel Base Model

) Lifting point

Supportable point
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LIFTING POINT; FRONT
When using floor jack, lift on the center of the skid plate.

SUPPORTABLE POINT; FRONT

Position the chassis stands at the bottom of the frame
sidemember, backward of front wheel.

LIFTING POINT; REAR

Position the floor jack at the center of the rear axle case
when lifting the vehicle.

SUPPORTABLE POINT; REAR

Position the chassis stands at the bottom of the frame
sidemember, just behind of the trailing link bracket.

SUPPORTABLE POINT; REAR

Position the chassis stands at the bottom of the rear axle
case.
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TORQUE SPECIFICATIONS

STANDARD BOLTS

The torque values given in the following table should be applied where a particular torque is not specified.

N-m (kg-m / Ib-ft)

Strength 4.8 8.8 9.8
Class
Refined Non-Refined
Bolt - . . .
Identifi- 7 \ 7 N 7 \ 7 N
cation T ) N\ O J e ) \ v/
Bolt
Diameter x No mark @
Pitch (mm)
M 6x1.0 6.60/52] 7.75/65] -
M 8x1.25 131130/113 17 {175 /152 | 241240 208 |
M10x1.25 27 (2.8 1 20) 37 (3.8/27) 50 (5.1/37)
M12x1.25 61 (6.3 /45) 76 (7.8 / 56) 95 (9.7 / 70)
M14x1.5 96 (9.8/71) 116 (11.9/86) 142 (14.5/105)
M16x1.5 130 (13.3/96) 170 (17.3/125) 200 (20.4/ 148)
M18x1.5 188 (19.2/139) 244 (24.9 /1 180) 287 (29.3/212)
M20x1.5 258 (26.3/ 190) 337 (34.4 1 249) 396 (40.4 / 292)
M22x1.5 332 (33.9/245) 453 (46.3 / 335) 530 (54.1/391)
M24x2.0 449 (45.8 / 331) 570 (58.2 /1 421) 692 (70.6 / 511)
*M10x1.5 26 (2.7 1 20) 36 (3.7 /27) 48 (4.9 / 35)
*M12x1.5 57 (5.8142) 71(7.2152) 89 (9.1/66)
*M14x2.0 89 (9.1/66) 110 (11.2/81) 133 (13.6/98)
*M16x2.0 124 (12.7 1 92) 162 (16.5/119) 191 (19.5/141)

The asterisk * indicates that the bolts are used for female-threaded parts that are made of soft materials

such as casting, etc.

FLARE NUTS

N-m (kg-m / lb-ft)

Pipe diameter mm (in) Torque Pipe diameter mm (in) Torque
4.76 (0.187) 16 (1.6 /12) 10.00 (0.394) 54 (5.5 / 40)
6.35 (0.250) 26 (2.7 1 20) 12.00 (0.472) 88 (9.0/ 65)
8.00 (0.315) 44 (4.5133) 15.00 (0.591) 106 (10.8/78)
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RECOMMENDED LIQUID GASKET

Type Brand Name Manufacturer Remarks
RTV* Three Bond 1207B Three Bond For Engine Repairs
Silicon Base Three Bond 1207C Three Bond
Three Bond 1215 Three Bond For Axle Case
Three Bond 1280 Three Bond Repairs. T/M
Water Base Three Bond 1141E Three Bond For Engine Repairs
Three Bond 1104 Three Bond
Belco Bond 4 Isuzu . .
Solvent Belco Bond 401 IsuzU For Engine Repairs
Belco Bond 402 Isuzu
. LOCTITE 515 Loctite
Anaerobic LOCTITE 518 Loctite Al

* RTV: Room Temperature Vulcanizer

NOTE:
1. Itis very important that the liquid gaskets listed above or their exact equivalent be used on the vehicle.
2. Be careful to use the specified amount of liquid gasket.
Follow the manufacturer’s instructions at all times.
3. Be absolutely sure to remove all lubricants and moisture from the connecting surfaces before applying
the liquid gasket.
The connecting surfaces must be perfectly dry.
4. Do not apply LOCTITE 515 and LOCTITE 518 between two metal surfaces having a clearance of greater
than 0.25 mm (0.01 in). Poor adhesion will result.

RECOMMENDED THREAD LOCKING AGENTS

LOCTITE Type LOCTITE Color Application Steps

1. Completely remove all lubricant and moisture from the bolts
LOCTITE 242 Blue and the female threaded surfaces of the parts to be joined.
The surfaces must be perfectly dry.

2. Apply LOCTITE to the bolts.
Apply LOCTITE to at least 1/3 of the
’J:bolt’s threaded area

LOCTITE 270 Green ““‘“\“%%%%gs

3. Tighten the bolts to the specified torque.
LOCTITE 271 Red After tightening, be sure to keep the bolts free from vibration
and torque for at least an hour until LOCTITE hardens.

LOCTITE 262 Red

NOTE: When the application procedures are specified in this manual, follow them.
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ABBREVIATIONS CHARTS

LIST OF AUTOMOTIVE ABBREVIATIONS WHICH MAY BE USED IN THIS MANUAL

A — Ampere(s)

ABS - Antilock Brake System

AJ/C — Air Conditioning

ACCEL - Accelerator

ACC - Accessary

Adj — Adjust

AJ/F — Air Fuel Ratio

AIR — Air Injection Reaction System
ALDL - Assembly Line Diagnostic Link
Alt — Altitude

AMP — Ampere(s)

ANT - Antenna

APS - Absolute Pressure Sensor
ASM - Assembly

AJ/T — Automatic Transmission/Transaxle
ATDC - After Top Dead Center

Auth — Authority

Auto — Automatic

BARO - Barometic

Bat — Battery

Bat+ — Battery Positive Terminal

Bbl - Barrel

BCM - Body Control Module

BHP — Brake Horsepower

BP - Back Pressure

BTDC - Before Top Dead Center

°C -Degrees Celsius

Cat. Conv. — Catalytic Converter

cc — Cubic Centimeter

CCC - Computer Command Control
CCOT - Cycling Clutch Orifice Tube
CCP - Controlled Canister Purge
CID - Cubic Inch Displacement

CL - Closed Loop

CLCC - Closed Loop Carburetor Control
CO - Carbon Monoxide

Coax — Coaxial

Conn - Connector

Conv - Converter

CP - Canister Purge

CPS - Central Power Supply

Crank — Crankshaft

CTS - Coolant Temperature Sensor
Cu.In. = Cubic Inch

CV - Constant Velocity

Cyl - Cylinder(s)

C3l - Computer Controlled Coil Ignition
DBM - Dual Bed Monolith

Diff — Differential

DIS - Direct Ignition System

Dist -Distributor

DOHC - Double Overhead Camshaft
DVM - Digital Voltmeter (10 meg.)
DVOM - Digital Volt Ohmmeter
DVDV - Differential Vacuum Delay Valve

EAC -Electric Air Control
EAS - Electric Air Switching
EBCM - Electronic Brake Control Module
ECC - Electronic Climate Control
ECM - Electronic Control Module
ECU - Electronic Control Unit
— Engine Calibration Unit (PROM)
EECS - Evaporative Emission Control System
EFE - Early Fuel Evaporation
EFI — Electronic Fuel Injection
EGR - Exhaust Gas Recirculation
EGR/TVS - Exhaust Gas Recirculation/Thermostatic
Vacuum Switch
ELC - Electronic Level Control
ESC - Electronic Spark Control
EST - Electronic Spark Control
ETR - Electronically Tuned Receiver
EVRV - Electronic Vacuum Regulator Valve (EGR)
Exh — Exhaust
°F — Degrees Fahrenheit
FF - Front Drive Front Engine
FL — Fusible Link
FLW - Fusible Link Wire
FRT —Front
FWD - Front Wheel Drive
4WD - Four Wheel Drive
4x4 — Four Wheel Drive
4 AIT — Four Speed Automatic Transmission/Transaxle
Gal - Gallon
Gen - Generator
Gov - Governor
g - Gram

Harn — Harness
HC - Hydrocarbons
HD -Heavy Duty
HEI - High Energy Ignition
Hg - Mercury
HiAlt — High Altitude
HVAC - Heater-Vent-Air Conditioning
IAC - Idle Air Control
IC - Integrated Circuit
ID - Identification
— Inside Diameter
IDI - Integrated Direct Ignition
IGN - Ignition
ILC - Idle Load Compensator
INJ —Injection
IP — Instrument Panel
IPC — Instrument Panel Cluster
INT - Intake
J/B - Junction Block
km - Kilometers
km/h - Kilometer per Hour
kPa - KiloPascals
KV - Kilovolts (thousands of volts)
KW - Kilowatts
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L — Liter

Ib-ft — Foot Pounds

Ib-in — Inch Pounds

LF - Left Front

LH - Left Hand

LR - Left Rear

LS - Left Side

LWB - Long Wheel Base

L-4 — In-line Four Cylinder Engine
MAF — Mass Air Flow

MAN - Manual

MAP - Manifold Absolute Pressure
MAT - Manifold Air Temperature
MEM-CAL - Memory and Calibration Unit
Max — Maximum

M/C - Mixture Control

Min — Minimum

mm - Millimeter

MPFI — Multi-Port Fuel Injection
MPG - Miles per Gallon

MPH - Miles per Hour

M/T — Manual Transmission/Transaxle
MV - Millivolt

NA - Natural Aspirated

NC - Normally Closed

N-m — Newton Meters

NO - Normally Open

NOXx — Nitrogen, Oxides of

OD - Outside Diameter

O/D - Over Drive

OHC - Overhead Camshaft

OL - Open Loop

O, — Oxygen

PAIR - Pulse Air Injection Reactor System
P/B — Power Brakes

PCV - Positive Crankcase Ventilation
PFl — Port Fuel Injection

PRESS - Pressure

PROM - Programmable Read Only Memory
P/N - Park/Neutral

P/S — Power Steering

PSI — Pounds per Square Inch

Pt. - Pint

Pri — Primary

PWM - Pulse Width Modulated

Qt — Quart

REF — Reference

RF - Right Front

RFI — Radio Frequency Interference
RH - Right Hand

RPM - Revolutions per Minute
RPO - Regular Production Option
RR - Right Rear

RS - Right Side

RTV — Room Temperature Vulcanizing
RVB - Rear Vacuum Brake

RVR - Response Vacuum Reducer
RWAL — Rear Wheel Antilock Brake
RWD - Rear Wheel Drive

SAE - Society of Automotive Engineers

Sec - Secondary

SFI — Sequential-port Fuel Injection

S| — System International

SIR - Supplemental Inflatable Restraint System

SOHC - Single Overhead Camshaft

Sol - Solenoid

SPEC - Specification

Speedo - Speedometer

SRS - Supplemental Restraint System

ST - Start

Sw — Switch

SWB - Short Wheel Base

SYN - Synchronize

TAC - Thermostatic Air Cleaner

Tach — Tachometer

TBI - Throttle Body Injection

TCC - Transmission/Transaxle Converter Clutch

TCM - Transmission/Transaxle Control Module

TDC - Top Dead Center

Term — Terminal

TEMP - Temperature

TPS - Throttle Position Sensor

TRANS - Transmission/Transaxle

TURBO - Turbocharger

TV - Throttle Valve

TVRS - Television & Radio Suppression

TVS - Thermal Vacuum Switch

3 A/T — Three Speed Automatic Transmission/
Transaxle

2WD - Two Wheel Drive

4x2 — Two wheel Drive

U-joint — Universal Joint

V - Volt(s)

VAC - Vacuum

VIN - Vehicle Identification Number

VRRRE - Vehicle Refrigerant Recovery and Recycling

Equipment

V-ref - ECM Reference Voltage

VRV - Vacuum Reducer Valve

VSS - Vehicle Speed Sensor

VSV - Vacuum Switching Valve

V-6 — Six Cylinder “V”” Engine

V-8 — Eight Cylinder “V”” Engine

W - Watt(s)

w/ — With

w/b — Wheel Base

w/o — Without

WOT - Wide Open Throttle
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SECTION 0B
MAINTENANCE AND LUBRICATION

CONTENTS

Maintenance Schedule . .. ................
Recommended Fluids, Lubricants and Fuels
Oil Viscosity Chart. . . ....................

Service Precaution

WARNING: THIS VEHICLE HAS A SUPPLEMENTAL
RESTRAINT SYSTEM (SRS). REFER TO THE SRS
COMPONENT AND WIRING LOCATION VIEW IN
ORDER TO DETERMINE WHETHER YOU ARE
PERFORMING SERVICE ON OR NEAR THE SRS
COMPONENTS OR THE SRS WIRING. WHEN YOU
ARE PERFORMING SERVICE ON OR NEAR THE
SRS COMPONENTS OR THE SRS WIRING, REFER
TO THE SRS SERVICE INFORMATION. FAILURE
TO FOLLOW WARNINGS COULD RESULT IN
POSSIBLE AIR BAG DEPLOYMENT, PERSONAL
INJURY, OR OTHERWISE UNNEEDED SRS
SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED, do not
use supplemental coatings (Paints, greases, or
other corrosion inhibitors) on threaded fasteners
or fasteners joint interfaces. Generally, such
coatings adversely affect the fastener torque and
the joint clamping force, and may damage the
fastener. When you install fasteners, use the
correct tightening sequence and specification.
Following these instructions can help you avoid
damage to parts and systems.
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MAINTENANCE SCHEDULE

GASOLINE ENGINE MODEL

I: Inspect and correct or replace as necessary A: Adjust

R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: x 1,000 km 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
(Use odometer reading x 1,000 miles) 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

or months whichever comes first) or months 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120

GASOLINE ENGINE

* Engine oil - - R - - R - - R - - R - - R - - R - -
* Engine oil filter - - R - - R - - R - - R - - R - - R - -
Oil leakage and contamination - - R - - | - - | - - | - - | - - | - -
* Timing belt (Replace every 165,000 km or 100,000 miles)
Spark plugs (For leaded fuel use) - - - - - - - R - - - - < 4 < R - - - -
Spark plugs (Forunleaded fuel use) (Replace every 165,000 km or 100,000 miles)
Exhaust system - - | - - | - - | - - | - - | - - | - -
Radiator coolant concentration - - | - - | - - | - - | - - | - - | - -
Cooling system for water leakage - - | - - | - - | - - | - - | - - | - -
All hoses and pipes in engine compartment
for clog or damage - - - - - - - e e
Fuel filter - - - - - R - - -4 - - R - - 4 - - R - -
Fuel leakage - - | - - | - - | - - | - - | - - | - -
Fuel tank - - | - - | - - | - - | - - | - - | - -
* Air cleaner element - - | - - | - - R - - | - - | - - R - -
Pre air cleaner T E T N . R T I S T B S
Engine drive belt - - - - - | - - - - - | - - . L. | .-
Valve clearance (Check and adjust if necessary every 100,000 km or 60,000 miles)
O, Sensor (For leaded fuel use) - - - - - 4 -« - - R - - -4 4 - - - - - R
0O, Sensor (For unleaded fuel use) (Replace every 150,000 km or 90,000 miles)
CLUTCH
Clutch fluid - - | - - | - - | - - | - - | - - | - -

Clutch pedal travel and free play - - | - - | - - M- - | - - | - - | - -
TRANSMISSION OR TRANSMISSION WITH
TRANSFER CASE
* Manual transmission with transfer case oil - - R - - | - - R - - | - - R - - | - |
* Automatic transmission fluid leakage e e e e -
H1)[AT] Automatic transmission fluid S ..o oo oL e e e |
* [AT] Transfer case oil - - R - - 1 - - R - -1 - - R - - 1 -1
PROPELLER SHAFT

Loose connections - - | - - | - - | - - | - - | - - | - -
* Universal joints and splines for wear - - | - - | - - - - | - - | - - | - -

Universal joints and sliding sleeve (front and rear) | - -
FRONT AND REAR AXLE
* Differential gear oil (Front and rear) - -

Shift on the fly system gear oil - -

Front axle shaft rubber boot for damage - -

Axle case for distortion or damage - -

Axle shafts for distortion or damage - -
STEERING
* Power steering fluid - -

Oil leakage - -
* Steering system for looseness or damage - -
Power steering hose - -
Steering wheel play - -
Steering function - -
Right and left turning radius - - - - -
Wheel alignment - - - - -
Joint ball for oil leakage or damage - - | - -
Joint ball rubber boot for damage - - | - -
SERVICE BRAKES
Brake fluid - -
Brake system for fluid leakage - -
Brake function - -
* Disc brake pads and discs wear - -
Brake pedal travel and free play - -
Pipes and hoses for loose connections or damage | - -

— =3
___—;:u n—
,:_
,:_
:
.

(1): Adjust or change automatic transmission fluid.
*Marks:Under severe driving conditions, additional maintenance is required.
Refer to “Maintenance schedule under severe driving conditions™.
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GASOLINE ENGINE MODEL

I: Inspect and correct or replace as necessary A: Adjust

R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: X 1,000 km 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
(Use odometer reading x 1,000 milesf 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

or months whichever comes first) or months 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120

PARKING BRAKE
Parking brake function - - | - - | - - | - - | - - I - - | - -
Parking brake lever travel - - | - - | - - | - - | - - | - - | - -
Cables for looseness or damage and guide for | - - | - - | - - | - - | - - | - - | - -

damage
Ratchet for wear or damage - - | - - | - - | - - | - - I - - | - -

SUSPENSION
Spring leaves for damage - -
Mount for looseness or damage - -
Shock absorbers for oil leakage - -
Shock absorbers mount for looseness - -
Rubber bushes of suspension wear or damage - -
Spring action for loss of balance due to weakening | - -
Joint ball rubber boot for damage - -

WHEELS
Wheel pins - - T - -
Wheel disc for damage - - | - -
Hub bearinggrease - - - - -
Front and rear hub bearings for looseness - - | - -
Tire pressure and damage - - | - - - - | - - | - - I - -
Tire rotation (Rotate as required)

OTHERS
Bolts and nuts on chassis and body - - | - - | - - | - - | - - | - - | - -
Lube front free-wheeling hubs - - - - - L - - - - - L - - - - - L - -

o

—— 3o -
—— 23—

*Marks:Under severe driving conditions, additional maintenance is required.
Refer to “Maintenance schedule under severe driving conditions”.
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DIESEL ENGINE MODEL

I: Inspect and correct or replace as necessary A: Adjust

R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: x 1,000 km 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
(Use odometer reading x 1,000 milesf 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

or months whichever comes first) or nonths 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120

DIESEL ENGINE
* Engine oil -
* Engine oil filter -
Oil leakage and contamination - |
Idling speed and acceleration - |
Fan belt tension and damage - | - | -
Timing belt (Replace every 200,000 km
|
|

R
R

———23®
———23®
——=2x™

R
R -
|
|
|

- | -
r 125,000 miles)
Exhaust system - | - | - - | - | -
All hoses and pipes in engine compartment - | - | - - | - | -
for clog or damage

Valve clearance - - - A - - - - - A - - - - - A
* Air cleaner element - - - - - - - - - - - - - - - R - - - -

R

|

|

——0——-—=3™

Fuel filter - - - - - T T

Radiator coolant concentration - - - - | - - | - -

Cooling system for water leakage - - - - | - - | - -
CLUTCH

Clutch fluid - | - I - | - | - - | - | - | - | - |

Clutch pedal travel and free play - | - - | - | - - | - I - - | - |
TRANSMISSION OR TRANSMISSION WITH
TRANSFER CASE

* Manual transmission with transfer case oil - R - | - - - R - - - | - - - R - - - |
* Automatic transmission fluid e T e
* Transfer case oil - R - 1 - - <« R - - - 1 - - - R - - -1

PROPELLER SHAFT
Loose connections - | - - | - | - - | - I - - | - |
* Universal joints and splines for wear - | - | - | - | - | - | - | - | - | - |

Universal joints and sliding sleeve (frontandfear)| - L - L - L - L - L - L - L - L - L - L
FRONT AND REAR AXLE
* Differential gear oil (Front and rear) - R -

Shift on the fly system gear oil - - -
Front axle shaft rubber boot for damage - - -
Axle case for distortion or damage - - -
Axle shafts for distortion or damage - - -
STEERING

* Power steering fluid - |

Oilleakage - |

* Steering system for looseness or damage - |
Power steering hose - | -

|

|

Steering wheel play -
Steering function -
Right and left turning radius - - -
Wheel alignment - - -
Joint ball for oil leakage or damage - | -
Joint ball rubber boot for damage - | -
SERVICE BRAKES
Brake fluid - - | -
Brake system for fluid leakage - | | |
Brake function - [ | |
* Disc brake pads and discs wear - | - | - | -
| | |
| | |

Brake pedal travel and free play -
Pipes and hoses for loose connections or damage | -

.

—_———==-=
.
.

—_————=-=
.

NOTE: In the 4JXI-TC diesel engine, there is provided sub (2nd) oil filter for fuel injection at the upper part of crank case on the left
side of the engine. This oil filter maintenance-free and does not need a periodic replacement. See reverse side the (back)
cover for installation location of the sub (2nd) oil filter.

*Marks: Under severe driving conditions, additional maintenance is required.
Refer to “Maintenance schedule under severe driving conditions”.
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DIESEL ENGINE MODEL

I: Inspect and correct or replace as necessary A: Adjust

R: Replace or change T: Tighten to specified torque L: Lubricate

SERVICE INTERVAL: x 1,000 km 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
(Use odometer reading x 1,000 miles) 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

or months whichever comes first) or months 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120

PARKING BRAKE
Parking brake function - - - | - - - | - - - | - - - | - - - |
Parking brake lever travel - - - | - - - | - - - | - - - | - - - |
Cables for looseness or damage and guide for| - - - | - - - | - - - | - - - | - - - |

damage
Ratchet for wear or damage - - - | - - - | - - - | - - - | - - - |

SUSPENSION
Spring leaves for damage - |
Mount for looseness or damage - |
Shock absorbers for oil leakage - | -
Shock absorbers mount for looseness - |
Rubber bushes of suspension wear or damage - |
Spring action for loss of balance due to weakening | - - -
Joint ball rubber boot for damage - | -

WHEELS
Wheel pins - T - T -
Wheel disc for damage - | - | -
Hub bearing grease - - - - -
Front and rear hub bearings for looseness - | - | -
Tire pressure and damage - | - | - - | - | - | - | - I -
Tire rotation (Rotate as required)

OTHERS
Bolts and nuts on chassis and body - | - | - | - | - | - | - | - | - | - |
Lube front free-wheeling hubs - - - - - L - - - - - L - - - - - L - -

-3 -+

.
e

*Marks: Under severe driving conditions, additional maintenance is required.
Refer to “Maintenance schedule under severe driving conditions™.
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MAINTENANCE SCHEDULE UNDER SEVERE DRIVING CONDITIONS

Severe driving conditions

A: Repeated short trips

B: Driving on rough roads

C: Driving on dusty roads

D: Driving in extremely cold weather and/or salted roads

Condition
Item Interval
cC|D A+D
Engine oil : Change every 5,000 km (3,000 miles)

: Change every 5,000 km (3,000 miles)

Engine oil filter

: Replace every 10,000 km (6,000 miles)
: Replace every 5,000 km (3,000 miles)

Air cleaner element

: Replace every 20,000 km (12,000 miles)
: Replace every 40,000 km (25,000 miles)

la

Power steering fluid

Replace every 50,000 km (30,000 miles)

Steering system for looseness
or damage

Inspect every 5,000 km (3,000 miles)

Universal joints and sleeves

Inspect for wear and lubricate every 7,500 km (4,500 miles)

Transmission with
transfer case oil

Change every 20,000 km (12,000 miles)
after changing at initial 10,000 km (6,000 miles)
Transmission :
Change every 32,000 km (20,000 miles) * *
Transfer:
Change every 20,000 km (12,000 miles)
after changing at initial 10,000 km (6,000 miles)

Differential oil

Change every 20,000 km (12,000 miles)
after changing at initial 5,000 km (3,000 miles)

Disc brake pads and discs

Inspect every 5,000 km (3,000 miles)

Timing belt

: Replace every 120,000 km (75,000 miles)

EXPLANATION OF COMPLETE VEHICLE MAINTENANCE SCHEDULE

Explanations of the services listed in the proceeding
Maintenance Scheduled are presented in “Service
Information” section of each manual.

maintenance procedures.

Replace all questionable parts and note any
necessary repairs as you perform these
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RECOMMENDED FLUIDS, LUBRICANTS
AND FUELS

In order to obtain maximum performance and longest service life from your ISUZU vehicles, it is very
important to select and use correctly best lubricants and diesel fuels.

When lubricating, be sure to use ISUZU genuine lubricants or recommended lubricants listed below,
according to the maintenance schedule for each vehicle model.

The lubrication intervals in the maintenance schedule and the coverage and period of new vehicle warranty
are based on the use of ISUZU genuine lubricants or recommended lubricants as given in the chart which

will serve as a guide for selecting lubricants of proper brand name.

GRADE
LUBRICATION MAKE BRAND / TYPE
API ACEA
ISUZU GENUINE BESCO MULTI - Z TYPE CE (10W-30) CE
ISUZU GENUINE BESCO MULTI - Z (10W-30) CD
ISUZU GENUINE BESCO MULTI - Z SUV (5W-30) CD
ISUZU GENUINE BESCO S - 3 (10w, 20W, 30, 40) CD
Diesel engine crankcase | EXXON /ESSO ESSOLUBE XD-3+ (15W-40) CG4/CF | E2/B2
EXXON / ESSO ESSOLUBE XT331 (15W-40) CG-4/CF | E2/B2
MOBIL DELVAC HP (15W-40, 20, 30, 40) CF/CE
CALTEX/CHEVRON DELO CXJ (15W-40, 30, 40) CF
SHELL RIMURA D (15W-40, 30, 40 CD/CF
ELF PERFORMANCE TROPHY (15W-40) CE E3
TOTAL RUBIA XT (15W-40) CF-4 E2
ISUZU GENUINE BESCO RACING ACE (7.5W-30) SG
ISUZU GENUINE BESCO MULTI ACE (7.5W-30) SF
ISUZU GENUINE BESCO ACE (10W-30) SE
EXXON / ESSO ESSO SUPERFLO (15W-40, 15W-50, 20W-50) SJ A2
Gasoline engine EXXON / ESSO ESSO UNIFLO (15W-40, 15W-50, 20W-50) SJ A2
crankcase MOBIL MOBIL SUPER XHP (15W-40, 15W-50, 20W-50) SJ A3
CALTEX/TEXACO HAVOLINE FORMULA-3 (15W-40, 20W-50) SJ
SHELL HELIX SUPER (10W-30) SJ
ELF SUPER SPORTI S (15W-40) SG
TOTAL QUARTZ 5000 (15W-40, 20W-50) SJ A2
ISUZU GENUINE BESCO GEAR OIL TRANSAXLE (5W-30) SG
EXXON / ESSO ESSOLUBE XD-3+ (15W-40) CG-4/CF | E2/B2
EXXON / ESSO ESSOLUBE XT331 (15W-40) CG-4/CF | E2/B2
Manual transmission MOBIL MOBIL SUPER (10W-30) SH
Transfer case CALTEX/TEXACO HAVOLINE FORMULA-3 (15W-40, 20W-50) SH
SHELL RIMURA D (15W-40) CDICF
ELF SUPER SPORTI S (15W-40) SG/CD
TOTAL QUARTZ 5000 (15W-40, 20W-50) SJ/CF A2/B2
ISUZU GENUINE BESCO GEAR OIL SH (80W-90, 90, 140) GL-5
ISUZU GENUINE BESCO SHIFT ON THE FLY (75W-90) GL-5
Differential EXXON / ESSO GEAR OIL GX (85W-90) GL-5
Shift on the fly system MOBIL MOBILUBE HD (80W-90, 85W-140) GL-5
(GL-5 only) CALTEX THURBAN GL-5 EP (80W-90, 85W-140) GL-5
SHELL SPIRAX HD (90, 140) GL-5
ELF TRANSELF TYPE B (80W-90, 85W-140) GL-5
TOTAL TRANSMISSION TM (80W-90, 85W-140) GL-5
ISUZU GENUINE BESCO GEAR OIL LSD (140) GL-5
EXXON / ESSO GEAR OIL LSA (90) GL-5
Differential MOBIL MOBILUBE HD LS (80W-90) GL-5
(Limited Slip Differential) | CALTEX GEAR OIL LSD (90) GL-5
ELF TRANSELF TYPE BLS (90) GL-5
TOTAL TRANSMISSION DA (85W-90) GL-5
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LUBRICATION

MAKE

BRAND / TYPE

GRADE

API

ACEA

Automatic transmission
Power steering

ISUZU GENUINE
EXXON /ESSO
MOBIL

CALTEX

SHELL

ELF

TOTAL

BESCO ATF I, ATF Il
ESSO ATE D (DEXRONU 1I-D)
MOBIL ATF (DEXRONU IIl)

ATF HD (DEXRONI 1)

SHELL DONAX TA (DEXRONU I1-D)
ELFMATIC G3 (DEXRON i

TOTAL FLUID IID (DEXRONY 11-D)

Propeller shaft sliding
yoke, Universal joint
Grease fitting

(General purpose grease)

ISUZU GENUINE
EXXON / ESSO
MOBIL
CALTEX/TEXACO
SHELL

TOTAL

BESCO L-2 GREASE (No.2), L-3 GREASE (N0.3)
RONEX MP (No.2)

MOBILGREASE HP 222 (No.2)

STARPLEX-2 (No.2)

SHELL RETINAX A (No.2)

MULTIS EP2, EP3 (No.2, No.3)

Propeller shaft sliding
yoke

Universal joint

General purpose grease
(in Molybdenum )

ISUZU GENUINE
EXXON /ESSO
EXXON / ESSO
CALTEX

TOTAL

ONE LUBER MO GREASE
BEACON Q2 (No.2)

MULTIPURPOSE GREASE (Moly) (No.2)
MOLYTEX GREASE EP2 (No.2)

TOTAL MULTIS MS2 (No.2)

Engine cooling system

ISUZU GENUINE
TEXACO / CALTEX

BESCO LLC SUPER TYPE E

HAVOLINE EXTENDED LIFE ANTIFREEZE
COOLANT

HAVOLINE XLC

EXTENDED LIFE COOLANT 6280

FLUID

TYPE

Clutch and brake fluid reservoir

Besco brake fluid (For light duty)
Hydraulic brake fluid SAE J1703
FMVSS 116 DOT.3 grade

NOTE:

When the recommended lubricants are specified in the workshop manual, follow them.
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DIESEL FUEL/APPLICABLE STANDARD
JIS (JAPANESE INDUSTRIAL STANDARD) Based on K2204 GAS OIL
DIN (DEUTSCHE INDUSTRIE NORMEN) Based on EN590 : 1997
SAE (SOCIETY OF AUTOMOTIVE ENGINEERS) Based on SAE J-313C
BS (BRITISH STANDARD) Based on BS EN590 : 1997
NOTE:

Use the applicable standard or equivalent for diesel fuels.
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OIL VISCOSITY CHART

Lubricants should be carefully selected according to the lubrication chart. It is also important to select
viscosity of lubricants according to the ambient temperature by referring to the following table.

OIL VISCOSITY CHART FOR GASOLINE ENGINE

APPLY GASOLINE ENGINE OIL

. VISCOSITY GRADE - AMBIENT TEMPERATURE
(Single grade)
SAE 30
SAE 20,20W
SAE 10W

025°C 015°C o°C 15°C 38°C

013°F 5°F 32°F 60°F 100°F
(Multi grade) ‘ ‘

SAE 5W-30
SAE 10W-30
‘ SAE 15W-40,20W-40,20W-50

EG-01

OIL VISCOSITY CHART FOR DIESEL ENGINE

APPLY DIESEL ENGINE OIL

_ VISCOSITY GRADE - AMBIENT TEMPERATURE
(Multi grade)

SAE 5W-30

SAE 10W-30

-25°C -15°C~ -10°C  0°C 15°C 25°C  30°C
-13°F 5°F 14°F  32°F 60°F 17°F  86°F

905RW017
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OIL VISCOSITY CHART FOR MANUAL TRANSMISSION AND TRANSFER CASE

APPLY ENGINE OIL

(Single grade) VISCOSITY GRADE - AMBIENT TEMPERATURE
SAE 40,50
SAE 30
| | |
025°C 010°C 5°C 10°C 20°C 35°C
013°F 14°F 41°F 50°F 68°F 95°F
T T T
(Multi-grade) ‘ ‘
SAE 5W-30
SAE 10W-30
SAE 15W-40,20W-40,20W-50
ET-12

OIL VISCOSITY CHART FOR FRONT AXLE (Manual and Auto locking hub model)
AND REAR AXLE

APPLY GEAR OIL

GEAR OIL VISCOSITY GRADE - AMBIENT TEMPERATURE
(Single grade) SAE 140
‘ SAE 90
‘ SAE 80W
SAE 75W

025°C 010°c o°C 15°C 30°C 35°C

013°F 14°F 32°F 59°F 86°F 95°F
(Multi grade)‘

SAE 75W-90
SAE 80W-90
SAE 80W-140
GA-06
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OIL VISCOSITY CHART FOR FRONT AXLE (Shift on the fly model)

APPLY GEAR OIL

(Multi grade)

|

GEAR OIL VISCOSITY GRADE - AMBIENT TEMPERATURE

SAE 75W - 90

SAE 80W - 90, 80W - 140

-25°C
-13°F

-10°C 0°C 15°C 30°C  35°C
14°F 32°F 59°F 86°F 95°F
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HEATING CYCLE TROUBLESHOOTING

TROUBLE

POSSIBLE CAUSE

CORRECTION

No heating or
Insufficient heating.

Blower motor does not run, or
runs improperly.

Engine coolant temperature is
low.

Insufficient engine coolant.
Circulation volume of engine
coolant is insufficient.

Heater core clogged or
collapsed.

The heater core is not provided
with air sent from the blower
motor.

Duct connections defective or
unsealing.

Ceramic heater defective.

Refer to “FAN CONTROL KNOB (FAN
SWITCH)” Troubleshooting.

Check the engine coolant temperature
after warming up the engine and check
the thermostat. Replace as necessary.
Add engine coolant as required.
Check if the water hose to the heater
core is clogged, collapsed or twisted.
Repair or replace as necessary.

Check water pump function. Repair or
replace as necessary.

Clean or replace as necessary.

Repair the temperature control link unit
or mode doors.

Repair or adjust the control cables.
Repair or replace as necessary.

Refer to “CERAMIC HEATER”
Troubleshooting.

Control knob moves Cable attaching clip is not Repair.

but mode door does correct.

not operate. Link unit of heater unit or Repair.
blower assembly defective.

The mode door Link unit of heater unit or Repair.

cannot be set to the blower assembly defective

mode selected. Control cable is not adjusted. Adjust.




SERVICE INFORMATION 00 - 17

FAN CONTROL KNOB (FAN SWITCH)

Current flows to the blower motor through the knob (fan switch). Blower motor speed is controlled
Heater & A/C relay (B-36) to activate the rotation of in stages by the resistor, by operating the switch
the blower motor by turning “ON” the fan control from “LOW?” to “HIGH.”
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BLOWER MOTOR DOES NOT RUN

* IS BLOWER RELAY (B-36) OK?

YES

* IS NO. C-19 (25A) FUSE OK?

REPLACE

YES

* IS RESISTOR OK?

NO

REPLACE

YES

* IS FAN CONTROL KNOB (FAN SWITCH) OK?

NO

REPLACE

YES

* IS BLOWER MOTOR OK?

NO

Z
(@]

REPLACE CONTROL LEVER ASSEMBLY

YES

* TURN THE IGNITION SWITCH “ON” (ENGINE IS
RUNNING)
* FAN CONTROL KNOB (FAN SWITCH) “ON”

|

+ CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT
AT CHASSIS SIDE CONNECTOR TERMINAL NO. B5-1
(NO. B5-2; RHD)

NO

REPLACE

YES

POOR GROUND OR OPEN CIRCUIT EITHER BETWEEN
CHASSIS SIDE CONNECTOR TERMINAL NO. B5-2

(NO. B5-1; RHD) AND NO. I-41-2 OR NO. 118-1 AND BODY
GROUND NO. B-2 (NO. B-1; RHD)

NO

OPEN CIRCUIT BETWEEN NO. C-19
(25A) FUSE AND NO. B5-1 (NO. B5-2;
RHD)




SERVICE INFORMATION 00 - 19

BLOWER MOTOR DOES NOT RUN IN CERTAIN

POSITION
@ 1:(LOW)
BLOWER MOTORDOES ® 2:(MEDIUM LOW)
NOT RUN AT © 3:(MEDIUM HI) POSITION

® 4:(HIGH)
* CHECKING IS PERFORMED ONLY WHEN IN
THE MALFUNCTION MODE.

|

¢ IS RESISTOR OK?

i

YES

¢ |S FAN CONTROL KNOB (FAN SWITCH) OK? REPLACE

YES
® CONDITION: REPLACE CONTROL LEVER
* OPEN CIRCUIT BETWEEN CHASSIS SIDE CONNECTOR ASSEMBLY

TERMINAL NO. 141-1 AND NO. 118-2
® CONDITION:
* OPEN CIRCUIT BETWEEN CHASSIS SIDE CONNECTOR
TERMINAL NO. 141-4 AND NO. 118-5
© CONDITION:
* OPEN CIRCUIT BETWEEN CHASSIS SIDE CONNECTOR
TERMINAL NO. 141-6 AND NO. 118-3
CONDITION:
e OPEN CIRCUIT BETWEEN CHASSIS SIDE CONNECTOR
TERMINAL NO. 141-3 AND NO. 118-6

@

=

BLOWER MOTOR DOES NOT STOP AT “OFF”
POSITION

* IS FAN CONTROL KNOB (FAN SWITCH) OK? ‘

ves

SHORT CIRCUIT BETWEEN CHASSIS SIDE REPLACE CONTROL LEVER
CONNECTOR TERMINAL ASSEMBLY
« NO. B5-2 (NO. B5-1 : RHD) AND NO. 141-2
(OR)
* NO. I41-3 AND NO. 118-6
(OR)
« NO. 141-6 AND NO. 118-3
(OR)
* NO. I41-4 AND NO. 118-5
(OR)
« NO. 141-1 AND NO. 118-2




00 - 20 SERVICE INFORMATION

When the fan control knob (fan switch) turns on
with the temperature control knob set to “FULL

CERAMIC HEATER

HOT” (full hot switch “ON”), the ceramic heater in
the heater unit turns on and the blow temperature
goes up. When the ceramic heater turns on, FICD

starts to operate at the same time. When either one
of the fan switch, the full hot switch or the thermo
switch (which turns on when the coolant tempera-
ture gets below 80°C (176°F) turns off, the ceramic
heater also turns off.
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DO8RWD6E6



SERVICE INFORMATION 00 - 21

CERAMIC HEATER DOES NOT OPERATE

ARE NO. FL-3 (40A) AND NO. C-20 (10A) OK? |

YES

ARE A/C AND CERAMIC HEATER RELAYS OK?

REPLACE

YES

ARE BLOWER MOTOR AND FAN SW. OK?

NO

REPLACE

YES

IS FULL HOT SW. OK?

YES

NO

REPLACE

DOES TEMP. CONTROL LINK (HEATER UNIT)
OPERATE CORRECTLY?

YES

NO

REPLACE

IS THERMO RELAY OK?

P

NO

*« DOES CONTROL LEVER CABLE OPERATE CORRECTLY?

NO

YES

ADJUST OR REPLACE ‘

REPAIR OR REPLACE

YES

TURN THE IGNITION SW. “ON” (ENGINE IS RUNNING)
CERAMIC HEATER “ON”

CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. B48-1

NO

REPLACE

YES

CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. B48-2

OPEN CIRCUIT

YES

CHECK THE CERAMIC HEATER OR CERAMIC HEATER-
RELATED HARNESS FOR A POOR GROUND AND REPAIR
IT AS NECESSARY

TEMP. CONTROL UNIT

l CERAMIC HEATER DEFECTIVE




00 -22 SERVICE INFORMATION

CERAMIC HEATER DOES NOT STOP

WHEN THE IGNITION SW. “OFF”, DOES CERAMIC HEATER

STOP?
YES
e SHORT CIRCUIT BETWEEN CHASSIS SIDE RELAY TERMINAL CERAMIC HEATER RELAY DEFECTIVE

NO. X12-3 AND CHASSIS SIDE CONNECTOR TERMINAL
NO. B49-1
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AIR CONDITIONING CYCLE TROUBLESHOOTING

TROUBLE

POSSIBLE CAUSE

CORRECTION

No cooling or insuffi-
cient cooling

1. Magnetic clutch does not run

2. Compressor is not rotating properly

e Drive belt loosened or broken

* Magnetic clutch face is not
clean and slips

* Incorrect clearance between
magnetic drive plate and pulley

* Compressor oil leaks from shaft
seal or shell

e Compressor seized

Insufficient or excessive charge of

refrigerant

Leaks in the refrigerant system

Condenser clogged or insufficient
radiation

Temperature control link unit of the
heater unit defective

Unsteady operation due to foreign
substance in expansion valve

Poor operation of electronic thermo-
stat

Refer to “MAGNETIC CLUTCH”
troubleshooting

Adjust the drive belt to the specified
tension or replace the drive belt
Clean the magnetic clutch face or
replace

Adjust the clearance (Refer to
Section 1D “COMPRESSOR OVER-
HAUL”

Replace the compressor

Replace the compressor
Discharge and recover refrigerant.
Recharge to specified amount.
Check refrigerant system for leaks
and repair as necessary
Discharge and recover refrigerant.
Recharge to specified amount.
Clean the condenser or replace as
necessary

Check radiator or condenser fan
function

Repair the link unit

Replace the expansion valve

Check electronic thermostat and
replace as necessary

Insufficient velocity
of cooling air

Evaporator clogged or frosted

Air leaking from cooling unit or air
duct

Blower motor does not rotate prop-
erly

Check evaporator core and replace
or clean the core

Check evaporator and duct connec-
tion, then repair as necessary
Refer to Section 00 for “FAN
CONTROL KNOB (FAN SWITCH)”
troubleshooting

* For the execution of the charging and discharging operation in the table above, refer to the “RECOVERY,
RECYCLING, EVACUATING AND CHARGING” in section 1B.



00 - 24 SERVICE INFORMATION

CHECKING REFRIGERANT SYSTEM
WITH MANIFOLD GAUGE

Conditions;
. Ambient temperature at approx. 25 [030°C (77
086°F)

Run the engine at Idling
A/C switch is “ON”
Run the blower motor at “4” (high) position

Air source selector lever at “CIRC”
Close the all doors

Normal pressures kpa (kg-cm?2 / PSI);
Low-pressure side:

Approx. 147 — 294 (1.5-3.0/ 21 - 43)
High-pressure side:

Approx. 1373 — 1863 (14 - 19/ 199 - 270)

Connect the manifold gauge
Low-pressure hose (LOW)[Suction side
High-pressure hose (HI)[(Discharge side

Temperature control knob sets at “MAX COLD”

(High side)
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RESULT SYMPTOM TROUBLE CAUSE CORRECTION
Discharge Reduced or no air flow through » Condenser clogged or dirty * Clean
(High) pres- | the condenser » Radiator (condenser) fan * Check cooling fan
sure gauge does not operate properly operation
abnormally
high No bubbles in sight glass when « Excessive refrigerant in « Check sight glass.
condenser is cooled by water system (See “Reading Sight
(Insufficient cooling) Glass”)
« Discharge and
recover refrigerant.
Recharge to speci-
fied amount
After stopping air conditioning, * Air in system  Evacuate and
pressure drops approx. 196 kPa charge refrigerant
(28 PSI) quickly system
Discharge Insufficient cooling and excessive | « Insufficient refrigerant in * Check sight glass.
(High) pres- | bubbles in the sight glass system (See “Reading Sight
sure gauge Glass”)
abnormally « Check for leaks
low .
* Discharge and
recover refrigerant.
Recharge to speci-
fied amount
Low pressure gauge indicates » Clogged or defective expan- | ¢ Replace the expan-
vacuum sion valve sion valve
Frost or dew on refrigerant line * Restriction caused by debris | * Check system for
before and after receiver/ drier or or moisture in receiver/drier restriction and
expansion valve, and low pres- replace
sure gauge indicates vacuum receiver/drier
After turning off air conditioning, | « Compressor seal defective * Replace or repair
high and low pressure gauge » Poor compression due to compressor
balanced quickly defective compressor gasket
Suction Low pressure gauge is lowered * Excessive refrigerant in « Discharge and
(Low) pres- | after condenser is cooled by system recover refrigerant
sure gauge water Recharge to speci-
abnormally fied amount
high Low pressure hose temperature | * Unsatisfactory valve opera- | « Replace the expan-
around the compressor refriger- tion due to defective temper- sion valve
ant line connector is lower than ature sensor of expansion
around evaporator valve
» Expansion valve opens too
long
After turning off air conditioning, | « Compressor gasket is defec- | « Replace
high and low pressure gauge is tive
balanced quickly
Air conditioning turns off before | « Electronic thermostat defec- | « Check the electronic
passenger compartment is suffi- tive thermostat and
ciently cool replace as neces-
sary

* For the charging and discharging operations in the table above, refer to “RECOVERY, RECYCLING,
EVACUATION AND CHARGING” in this section.
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RESULT SYMPTOM TROUBLE CAUSE CORRECTION
Suction Condenser is not hot and exces- « Insufficient refrigerant » Check sight
(Low) pres- | sive bubble in sight glass glass.(See “Reading
sure abnor- Sight Glass™)
mally low » Check for leaks
* Discharge and
recover refrigerant.
Recharge to speci-
fied amount
Frost on the expansion valve inlet | * Expansion valve clogged * Replace the expan-
line sion valve
A distinct difference in tempera- | « Receiver/drier clogged * Replace the receiv-
ture between the inlet and outlet er/drier
refrigerant lines of the
receiver/drier
Expansion valve outlet refrigerant | « The temperature sensor of * Replace the expan-
line is not cold and low-pressure the expansion valve is defec- sion valve
gauge indicates vacuum tive, and the valve cannot
regulate the correct flow of
the refrigerant
Discharge temperature is low and | * Frozen evaporator core fins » Check electronic
air flow from vents is restricted thermostat and
replace as necessary
Low-pressure gauge reading is * Clogged or blocked refriger- | « Replace refrigerant
low, or a vacuum reading may be | antline line
shown
Suction No bubbles in sight glass after » Excessive refrigerant in » Check sight
(Low) and condenser is cooled by water system glass.(See “Reading
Discharge (Insufficient cooling) Sight Glass™)
(High) pres- « Discharge and
sure abnor- recover refrigerant.
mally high .
Recharge to speci-
fied amount
Reduce air flow through con- » Condenser clogged * Clean
denser » Radiator (condenser) fan * Check cooling fan
does not rotate properly operation
Suction (Low) pressure hose is * Air in system » Evacuate and charge
not cold refrigerant
Suction Insufficient cooling and excessive | « Insufficient refrigerant in » Check sight glass.
(Low) and bubbles in the sight glass system (See “Reading Sight
Discharge Glass™)
(High) pres- » Check for leaks
sure abnor- * Discharge and
mally low recover refrigerant.
Recharge to speci-
fied amount
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MAGNETIC CLUTCH

When the A/C switch and the fan control knob (fan ation, the electronic thermostat, the pressure switch
switch) are turned on with the engine running, or the PCM (6VD1/6VEL Engine) is used to stop the
current flows through the thermostat and the com- air conditioning temporarily by turning off the mag-
pressor relay to activate the magnetic clutch. netic clutch in the prearranged conditions to reduce
The air conditioning can be stopped by turning off the engine load which is being caused by the rise in
the A/C switch or the fan control knob (fan switch). the engine coolant temperature, and the accelera-
However, even when the air conditioning is in oper- tion of the vehicle, etc.

6VD1/6VE1 ENGINE
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MAGNETIC CLUTCH DOES NOT RUN

« TURN THE STARTER SWITCH ON AND START THE
ENGINE.

*« TURN THE FAN SWITCH ON.

« DOES THE BLOWER MOTOR RUN?

s

e IS THE FUSE C-20 (10A) NORMAL?

o]

REFER TO THE DIAGNOSIS PROCEDURE FOR
“BLOWER MOTOR DOES NOT RUN”.

s

¢ DISCONNECT THE A/C SWITCH CONNECTOR AND
REMOVE THE A/C SWITCH.
« IS THE A/C SWITCH NORMAL?

o]

’ REPLACE THE FUSE.

s

¢ IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR 123-2?

o]

’ REPAIR OR REPLACE THE SWITCH.

s

e REINSTALL THE A/C SWITCH AND DISCONNECT THE DUAL
PRESSURE SWITCH (OR TRIPLE PRESSURE SWITCH) CON-
NECTOR C25.

¢« TURN THE A/C SWITCH ON.

* IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR C25-1?

o]

REPAIR AN OPEN CIRCUIT BETWEEN THE
FUSE C-20 AND 123-2.

s

¢ IS THE DUAL PRESSURE SWITCH (OR TRIPLE PRESSURE
SWITCH) NORMAL?

o]

REPAIR AN OPEN CIRCUIT BETWEEN 123-6
AND C25-1.

s

« RECONNECT THE CONNECTOR C25 AND DISCONNECT THE
A/C THERMO RELAY CONNECTOR X5.

* IS THERE CONTINUITY BETWEEN HARNESS SIDE CONNEC-
TOR C25-2 AND X5-1?

o]

’ REPLACE THE SWITCH.

s
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IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR X5-2?

[

’ REPAIR AN OPEN CIRCUIT.

YES

IS THE A/C THERMO RELAY NORMAL?

o]

REPAIR AN OPEN CIRCUIT BETWEEN THE
FUSE C-20 AND X5-2.

s

DISCONNECT THE ELECTRONIC THERMOSTAT CONNEC-
TOR 142.

IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR 142-3?

o]

’ REPLACE THE RELAY.

s

IS THERE CONTINUITY BETWEEN HARNESS SIDE CON-
NECTOR X5-3 AND [42-1?

s

o]

REPAIR AN OPEN CIRCUIT BETWEEN 123-6
AND 142-3.

IS THERE CONTINUITY BETWEEN HARNESS SIDE CON-
NECTOR 142-2 AND THE GROUND?

[es|

o]

’ REPAIR AN OPEN CIRCUIT.

DISCONNECT THE PCM CONNECTORS.
IS THERE CONTINUITY BETWEEN HARNESS SIDE CON-
NECTOR X5-4 AND PCM C3-E15?

s

o]

’ REPAIR AN OPEN CIRCUIT.

RECONNECT X5 AND 142.
IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR PCM C3-E15?

s

o]

’ REPAIR AN OPEN CIRCUIT.

DISCONNECT THE A/C COMPRESSOR RELAY CONNEC-
TOR X7.

IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR X7-1 AND X7-2?

o]

’ REPLACE THE ELECTRONIC THERMOSTAT.
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z
H

s

* DIS CONNECT THE MAGNETIC CLUTCH CONNECTOR E3. REPAIR AN OPEN CIRCUIT BETWEEN THE

« CONNECT THE BATTERY WITH MAGNETIC CLUTCH SIDE FUSE C-20 AND X7-1 (OR X7-2).
CONNECTOR E3-1.

« DOES THE MAGNETIC CLUTCH WORK?

s s

¢ |S THERE CONTINUITY BETWEEN HARNESS SIDE CON- ’ REPAIR OR REPLACE THE MAGNETIC CLUTCH.
NECTOR X7-4 AND E3-1?

s NG

¢ IS THERE CONTINUITY BETWEEN HARNESS SIDE CON- ’ REPAIR AN OPEN CIRCUIT.
NECTOR X7-3 AND PCM C1-B14?

s

e IS THERE CONTINUITY BETWEEN HARNESS SIDE CON- ’ REPAIR AN OPEN CIRCUIT.
NECTOR X5-4 AND PCM C3-E15?

s

’ REPLACE THE PCM. ’ REPAIR AN OPEN CIRCUIT.

s

3

A

o
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MAGNETIC CLUTCH DOES NOT RUN

ARE NO. C-20 (10A) FUSE AND NO. C-19 (25A) FUSES OK?‘

YES

ARE HEATER & A/C (B-36) AND THERMOSTAT (X-5)
RELAYS OK?

N

REPLACE

YES

* IS PRESSURE SWITCH (DUAL PRESSURE SWITCH) OK? ‘

N

REPLACE

YES

ARE A/C SWITCH AND FAN CONTROL KNOB (FAN
SWITCH) OK?

z

SWITCH DEFECTIVE OR INSUFFICIENT REFRIGERANT

YES

TURN THE IGNITION SWITCH “ON” (ENGINE IS
RUNNING)

AIC SWITCH AND FAN CONTROL KNOB (FAN SWITCH
“«ON”

CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. E3-1

N

IH

REPLACE

Ec’ﬂ

CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. C25-1

YES

MAGNETIC CLUTCH DEFECTIVE

YES

DISCONNECT THERMO RELAY (X-5)

CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE RELAY TERMINAL NO. X5-2

4..

OPEN CIRCUIT BETWEEN NO. C-20 (10A) FUSE AND
NO. C25-1

YES

CHECK TO SEE IF VOLTAGE (APPROX. 10V) IS PRESENT
CHASSIS SIDE RELAY TERMINAL NO. X5-1 AND
NO. X5-3

CONTINUED NEXT PAGE

NO

l OPEN CIRCUIT BETWEEN NO. C25-2 AND NO. X5-2
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CONTINUED PREVIOUS PAGE

@cﬂ

*« CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE RELAY TERMINAL NO. X5-1

YES

OPEN CIRCUIT BETWEEN NO. X5-4 AND NO. E3-1

YES

« RECONNECT THERMO RELAY

|

* CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. 142-3

[ NO | YES

OPEN CIRCUIT BETWEEN
NO. 123-6 AND NO. 142-3

¢ CHECK TO SEE IF BATTERY VOLTAGE (APPROX. 10V)
IS PRESENT AT CHASSIS SIDE CONNECTOR TERMINAL
NO. 142-1

e CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. 123-2

NO YES

ﬂ

OPEN CIRCUIT BETWEEN
NO. C-20 (10A) FUSE AND

OPEN CIRCUIT BETWEEN
X5-1 AND NO. 123-6

NO. 123-2

YES

¢ CHECK TO SEE IF BATTERY VOLTAGE IS PRESENT AT
CHASSIS SIDE CONNECTOR TERMINAL NO. 142-2

NO

l OPEN CIRCUIT BETWEEN NO. X5-3 AND NO. 142-1

YES

* OPEN CIRCUIT BETWEEN NO. 142-2 AND NO. 118-4 OR
POOR GROUND (FAN SWITCH GROUND CIRCUIT)

l ELECTRO THERMO DEFECTIVE
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4JX1 ENGINE
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MAGNETIC CLUTCH DOES NOT RUN

TURN THE STARTER SWITCH ON AND START THE
ENGINE.

TURN THE FAN SWITCH ON.

DOES THE BLOWER MOTOR RUN?

[ves)

IS THE FUSE C-20 (10A) NORMAL?

o]

REFER TO THE DIAGNOSIS PROCEDURE FOR
“BLOWER MOTOR DOES NOT RUN”.

s

DISCONNECT THE A/C SWITCH CONNECTOR AND
REMOVE THE A/C SWITCH.
IS THE A/C SWITCH NORMAL?

o]

’ REPLACE THE FUSE.

s

IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE

CONNECTOR 123-2?

o]

’ REPAIR OR REPLACE THE SWITCH.

s

REINSTALL THE A/C SWITCH AND DISCONNECT THE DUAL
PRESSURE SWITCH (OR TRIPLE PRESSURE SWITCH) CON-

NECTOR C25.
TURN THE A/C SWITCH ON.

IS THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE

CONNECTOR C25-1?

o]

REPAIR AN OPEN CIRCUIT BETWEEN THE
FUSE C-20 AND 123-2.

s

IS THE DUAL PRESSURE SWITCH (OR TRIPLE PRESSURE

SWITCH) NORMAL?

o]

REPAIR AN OPEN CIRCUIT BETWEEN 123-6
AND C25-1.

s

RECONNECT THE CONNECTOR C25 AND DISCONNECT THE

A/C THERMO RELAY CONNECTOR X5.

IS THERE CONTINUITY BETWEEN HARNESS SIDE CONNEC-

TOR C25-2 AND X5-1?

o]

’ REPLACE THE SWITCH.

s
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¢ |S THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR X5-2?

[

’ REPAIR AN OPEN CIRCUIT.

YES

« IS THE A/C THERMO RELAY NORMAL?

o]

REPAIR AN OPEN CIRCUIT BETWEEN THE
FUSE C-20 AND X5-2.

s

* DISCONNECT THE ELECTRONIC THERMOSTAT CONNEC-
TOR 142.

e |S THE BATTERY VOLTAGE APPLIED AT HARNESS SIDE
CONNECTOR 142-3?

o]

’ REPLACE THE RELAY.

s

¢ IS THERE CONTINUITY BETWEEN HARNESS SIDE CON-
NECTOR X5-3 AND 142-1?

o]

REPAIR AN OPEN CIRCUIT BETWEEN 123-6
AND 142-3.

s

e IS THERE CONTINUITY BETWEEN HARNESS SIDE CON-
NECTOR 142-2 AND THE GROUND?

o]

’ REPAIR AN OPEN CIRCUIT.

s

* DIS CONNECT THE MAGNETIC CLUTCH CONNECTOR E27.

« CONNECT THE BATTERY WITH MAGNETIC CLUTCH SIDE
CONNECTOR E27-1.

* DOES THE MAGNETIC CLUTCH.

o]

’ REPAIR AN OPEN CIRCUIT.

s

* REPAIR AN OPEN CIRCUIT BETWEEN X5-4 AND E27-1.

o]

’ REPAIR OR REPLACE THE MAGNETIC CLUTCH.
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CONDENSER FAN

When the cycling switch, which controls the and the condenser fan turns on, the motor operates
condenser fan of the triple pressure switch while via the condenser fan relay.
the A/C switch is on, senses the refrigerant pressure

X-19
FL-1 FL-4
80A 30A
MAIN  CONDENSER FAN .
| o
L 030 O O— i RELAY;
= | CONDENSER
RELAY; A/C ~=—f 0O 40O TI— : FAN
——— 050
—O0—F020 — T
AIC SWITCH 060 —_—
.ﬁ-o 10 O 400 TRIPLE
o e —— | | PRESSURE
4 — ] O30 SWITCH
!’ 9 O 4 O \\ — —_
(o)
FAN SW. ‘ 3 0 10 1-23 — _—
'3 O\Q o o O 10
L O OFF CONDENSER
v = ' FAN
I-18 :O 2 O__
1L 2
C-39
B-2 |(HD) -
T

1-23 -18
= =
> 2

HH
H
w [+
~
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CONDENSER FAN DOES NOT RUN

* DOES A/C SYSTEM OPERATE CORRECTLY? ‘

YES NO

* IS FL-4 (30A) FUSE OK? CHECK A/C SYSTEM AND REPAIR AS NECESSARY

¢ IS CONDENSER FAN RELAY (X-19) OK? REPLACE

¢ IS TRIPLE PRESSURE SWITCH (CYCLING SWITCH SIDE) REPLACE
OK?

=

¢ |S CONDENSER FAN MOTOR OK? REPLACE

¢ CHECK TO SEE IF CONTINUITY BETWEEN FL-4 (30A) REPLACE
FUSE AND CHASSIS SIDE RELAY TERMINAL NO. X19-1.

¢ CHECK TO SEE IF CONTINUITY BETWEEN CHASSIS SIDE REPLACE

CONNECTOR TERMINAL NO. 123-6 AND NO. C25-3.

YES

OPEN CIRCUIT

¢ CHECK TO SEE IF CONTINUITY BETWEEN CHASSIS SIDE
CONNECTOR TERMINAL NO. C25-4 AND CHASSIS SIDE
RELAY TERMINAL NO. X19-4.

YES

OPEN CIRCUIT

¢ CHECK TO SEE IF CONTINUITY BETWEEN CHASSIS SIDE
RELAY TERMINAL NO. X19-5 AND CHASSIS SIDE
CONNECTOR TERMINAL NO. 118-4.

[Ves ]
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* CHECK TO SEE IF CONTINUITY BETWEEN CHASSIS SIDE
RELAY TERMINAL NO. X19-3 AND CHASSIS SIDE
CONNECTOR TERMINAL NO. C75-1.

YES

POOR GROUND OR OPEN CIRCUIT BETWEEN CHASSIS
SIDE CONNECTOR TERMINAL NO. C75-2 AND BODY
GROUND (NO. C39-7)

OPEN CIRCUIT

CONDENSER FAN DOES NOT STOP

* |S CONDENSER FAN RELAY (X-19) OK? ‘

YES
TRIPLE PRESSURE SWITCH (CYCLING SWITCH SIDE) REPLACE
DEFECTIVE

REPLACE TRIPLE PRESSURE SWITCH
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COMPRESSOR TROUBLESHOOTING

ITEM PROBLEM POSSIBLE CAUSES CORRECTION
1 Noise from compressor | 1. Defective rotor/piston Replace compressor/cylinder and
shaft assembly
2. Defective bearing (DKS-15CH) Replace cylinder and shaft assembly
3. Defective shaft Replace compressor/cylinder and
shaft assembly
2 Noise from magnetic 1. Defective bearing Replace magnetic clutch
clutch face 2. Defective clutch Replace magnetic clutch
3. Clearance between drive plate | Adjust the clearance or replace
and pulley not standard magnetic clutch
3 Insufficient cooling 1. Defective gasket Replace compressor/gasket
2. Defective rotor/reed valve Replace compressor/valve plate
3. Defective trigger valve/suction | Replace compressor/suction valve
valve
4 Not rotating 1. Defective rotor/piston Replace compressor/cylinder and
shaft assembly
2. Defective shaft Replace compressor/cylinder and
shaft assembly
3. Rotating parts seized due to Replace compressor
insufficient oil
5 Oil and/or gas leakage | 1. Defective seal Replace compressor/shaft seal
2. Defective O-ring Replace
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INDIVIDUAL INSPECTION

commector e 76| FAN CONTROL KNOB (FAN SWITCH) AND A/C
SWITCH
C_heck for continuity.between fan switch and A/C switch
side connector terminals.
1-18 1-23
Terminal
SW. No|1|2|3|4|5|6|1|2|6
posmon
OFF
1 Oo—+0
FAN SW. 2 O OO0
3 O OO
4 O O
OFF O O
AICSW. ON o010

D HEATER & A/C, THERMOSTAT, COMPRESSOR,
@ CONDENSER FAN AND CERAMIC HEATER RELAY

nE N . . .
Check for continuity between the relay terminals

..... No continuity

(When battery voltage is applied between (D) - (3))
@ - @ ..... Continuity

® ©
5
S
® OO
B
®
®
®

D DUAL PRESSURE SWITCH

Disconnect pressure switch connector and check for
continuity between pressure switch side connector
terminals.

p l b

Pt
B e
‘;:“m“ t‘,“«‘v‘l“w:\\ |
Nm AR )
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(Connector
terminal)

Motor 4

2 1
(SW.position)

TRIPLE PRESSURE SWITCH (W/CONDENSER FAN)

BLOWER MOTOR

1) Disconnect the connector and check for continuity
between pressure switch side connector terminal.
2) Reconnect the connector to activate the A/C switch,
and check to see if there is continuity between the
chassis side connectors and the fan operates.

[A/C OFF]

Terminal No. Control Continuity
O-®@ Magnetic Clutch Continuity
®-®@ Condenser Fan No Continuity

[A/C ON]
Refrigerant Pressure Te:\lrr;lnal Continuity| Fan
1079498 kPa No OFE
(11.0+1.0 kg-cm? / 156+14 psi) Continuity
®-®
1471+98 kPa Continuity| ON
(15.01.0 kg-cm? / 213+14 psi) 4

1) Disconnect the blower motor (B-5) connector from
the blower motor.
2) Connect the battery positive terminal to the No. 1
(NO.2; RHD) terminal of the blower motor and

negative to the No. 2 (NO. 1; RHD).
3) Be sure to check to see if the blower motor operates

correctly.

RESISTOR

1) Disconnect resistor (I-41) connector.
2) Check for continuity and resistance between the
terminals of the resistor.

SW.
position

Terminal
No.

Normal
Operating
Resistance

2.4Q

0.90Q

0.28Q

Al W N P

?OO(LI\)
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CONDENSER FAN

1) Disconnect the condenser fan connector (C-75).
2) Connect the battery positive terminal to the No. 1
terminal and negative to No. 2.
3) Be sure to check to see if condenser fan operates
correctly.

THERMO SWITCH (ENGINE)

With the environmental temperature of the switch set to
the following conditions, check to see if there is any
continuity between the switch side connector terminals.

[2][=

Ambient Terminal L
Temperature No. Continuity

?f?c\)l.g_?fsl.i?mc D-® No Continuity

D CERAMIC HEATER

Disconnect the ceramic heater connector and check for
continuity between ceramic heater side connector
terminals.

1
Ceramic heater '

Connector No. B-48

Terminal 1 2

Continuity oO———0
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FULL HOT SWITCH

1) With the temperature control knob set to the full hot
position, check to see visually if the temperature
control link of the heater unit operate correctly and if
the link contacts securely with the full hot switch.

2) Disconnect the full hot switch connector.

3) With the full hot switch contacted, check to see if
there is any continuity between the switch side
connector terminals.

Temperature
control link

Full hot switch

B-49
Terminal
Full No. 1 2
hot switch
FREE
CONTACT o——1+—0
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MAIN DATA AND SPECIFICATIONS

HEATER UNIT
Temperature control
Capacity
Air flow

HEATER CORE

Type
Element dimension
Radiating area

EVAPORATOR ASSEMBLY

Capacity
Air flow
EVAPORATOR CORE
Type
Element dimension
EXPANSION VALVE
Type
THERMOSTAT SWITCH
Type

CONDENSER

Type

Radiation performance
RECEIVER/DRIER

Type

Internal volume

PRESSURE SWITCH
Type

REFRIGERANT
Type/Specified amount

(Kcal./hr.)
(m3/hr.)

mm (in.)
m?2
(Kcal./hr.)

(m3/hr.)

mm (in.)

°C(F)

(Kcal./hr.)

cc (Imp. fl 0z)

kPa (kg-cm? / PSI)

g (Ibs)

Reheat air mix system
3,700
280

Fin & tube type
161 (6.3) x 163 (6.4) x 45 (1.8)
Approx. 2.1

4,200
470

Al-laminate louver fin type
235 (9.3) x 224 (8.8) x 74 (2.9)

External pressure equalizer type

Electronic thermostat
OFF: 3.5+ 0.5(38.3+£0.9)
ON:5.0+0.5(41.0£0.9)

Parallel flow
11,500

Assembly includes sight glass with dual (triple)
pressure switch
300 (8.5)

Dual pressure switch
* Low pressure control
ON:205.9+30(2.1+0.3/29.9+4)
(Except 6VD1 / 6VE1, LHD model)
186 +30(1.9+0.3/27+4)
(only for 6vD1/ 6VE1, LHD model)
OFF: 176 + 20 (1.8 + 0.2/ 26 £ 3)
e High pressure control
ON: 2354 + 196 (24.0 £ 2.0/ 341 + 28)
OFF: 2942 + 196 (30.0 + 2.0/ 427 + 28)
Triple pressure switch (W/Condenser fan)
* Low pressure control
ON:186+30(1.9+0.3/27 +4)
OFF: 176 +20 (1.8 +0.2/26 + 3)
e Medium pressure control
ON: 1471 + 98 (15.0 + 1.0/ 213 + 14)
OFF: 1079 + 98 (11.0 + 1.0/ 156 + 14)
e High pressure control
ON: 2354 + 196 (24.0 £ 2.0/ 341 + 28)
OFF: 2942 + 196 (30.0 + 2.0/ 427 + 28)

HFC-134a / 750 (1.65)
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6VD1/6VE1 (RHD) & 6VD1 (LHD) (SAUDI/PHILIPPINE)

COMPRESSOR
Model
Type
Number of vanes
Rotor diameter
Stroke
Displacement
Maximum speed
Direction of rotation
Lubrication system
Lubricant

mm (in.)
mm (in.)

cc (Imp fl 0z)
(rpm)

cc (Imp fl 0z)

DKV-14D
Vane rotary (Invariable)
5
64 (2.52)
8.75 (0.34)
140 (3.9)

7,000 (up to 8,400)
Clockwise (Front-side view)
Pressure differential type
ZXL-200PG, 150 (4.2)
ISUZU PART NO.
8-97101-336-0

Refrigerant g (Ibs.) HFC-134a, 750 (1.65)
Shaft seal Lip type
Weight kg (Ibs.) 3.6 (7.94)
MAGNETIC CLUTCH
Type Electromagnetic single-plate dry clutch
Rated voltage 12 Volts D.C.
Current consumption (A) 3.7
Starting torque N-m 39 (4.0/30)
(kg-m / Ib-ft)
Direction of rotation Clockwise (Front-side view)
Weight kg (Ibs.) 2.2 (4.9)
6VD1/6VE1 (LHD) Except SAUDI/PHILIPPINE
COMPRESSOR
Model HD6
Type Vane rotary (Invariable)
Number of vanes 6
Rotor diameter mm (in.) 64 (2.52)
Stroke mm (in.) 24 (0.94)
Displacement cc (Imp fl 0z) 164 (4.59)
Maximum speed (rpm) 9,000

Direction of rotation
Lubrication system
Lubricant
Refrigerant

Shaft seal

Weight

MAGNETIC CLUTCH
Type
Rated voltage
Current consumption
Starting torque

Direction of rotation
Weight

cc (Imp fl 0z)
g (Ibs.)

kg (Ibs.)

(A)
N-m
(kg-m / Ib-ft)

kg (Ibs.)

Clockwise (Front-side view)
Pressure differential type
SD2-231, 150 (4.2)
R-134a, 750 (1.65)

Lip type
6.8 (14.99)

Electromagnetic single-plate dry clutch
12 Volts D.C.
3.7
39 (4.0/30)

Clockwise (Front-side view)
2.2 (4.9
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43G2/43X1
COMPRESSOR

Model DKS-15CH
Type Swash plate type
Number of cylinder 6
Bore mm (in.) 36 (1.4)
Stroke mm (in.) 24 (0.94)
Displacement cc (Imp fl oz) 147 (4.1)

Maximum speed
Direction of rotation
Lubrication system
Lubricant

Refrigerant
Shaft seal
Weight

MAGNETIC CLUTCH
Type
Rated voltage
Current consumption
Starting torque

Direction of rotation
Weight

(rpm)

cc (Imp fl oz)

g (Ibs.)

kg (Ibs.)

(A)
N-m
(kg-m / Ib-ft)

kg (Ibs.)

7,000 (up to 8,400)
Clockwise (Front-side view)
Pressure differential type
ZXL-100PG, 150 (4.2)
ISUZU PART NO.
8-97101-338-0
HFC-134a, 750 (1.65)
Lip type
4.1 (9.0)

Electromagnetic single-plate dry clutch
12 Volts D.C.
3.7
49 (5.0/ 36)

Clockwise (Front-side view)
23(5.1)
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FIXING TORQUE

N-m (kg-m / Ib-ft)

25(2.5/18)

40(4.1/30)

25(2.5/18)

27(2.8/20)

6VD1/6VE1, RHD

EO01RY00001
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DKV-14D TYPE Nm (kgm / Ib-in)

13(1.3/113)

0000000000

DKS-15CH TYPE N-m (kg-m / Ib-ft)

5(0.5/43in)

22(2.2/16)

0000000000
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HEATING, VENTILATION AND AIR CONDITIONING(HVAC)

871RW002

Legend Caution
1. Clutch Driver The operations described below are based
2. Rotor Bearing Retainer on bench overhaul with the compressor
3. Pulley Rotor and Bearing removed from the vehicle, except as noted.

Assembly They have been prepared in order of

4. Clutch Coil Assembly accessibility of the components. When a
5. Connector compressor is removed from the vehicle for
6. Shaft Seal Parts servicing, the amount of PAG lubricant
7. Pump Assembly remaining in the compressor should be
8. High Pressure Relief Valve drained, measured and recorded. This PAG
9. Shipping Cap lubricant should then be discarded and an
10. Special 134a Suction Port equal amount of new PAG lubricant added to
11. Special 134a Discharge Port the compressor.

The service compressor is shipped without
PAG oil. When service procedures require,
use only Isuzu approved PAG oil.
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Metric Thread Size Information

Compressor to mounting bracket bolts(Front)
M10x1.5 - 6H

Compressor to mounting bracket bolts(Rear)
M8x1.25 — 6H

Suction-discharge port screw

M10x1.5 - 6H

Compressor shaft

M9x1.25 — 6H

Internal hub-clutch drive assembly

M22x1.5 — 6H
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SPECIAL TOOLS

ILLUSTRATION

PARTS NO.

PARTS NAME

5-8840-0629-0
(J-39500-A)

5-8840-0630-0
(J-39500-220A)

5-8840-0631-0
(J-39500-220ANZ)

ACR* (115V 60Hz)

ACR* (220-240V 50/60Hz)

ACR* (220-240V 50/60Hz
Australian model)

ACR#* : HFC-134a Refrigerant Recovery / Recycling
/Recharging / System
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DKV-14D TYPE

ILLUSTRATION

PARTS NO.

PARTS NAME

5-8840-2007-0
(3-7624)

Drive plate holder

5-8840-0122-0
(3-33944-A)

Drive plate puller

5-8840-0621-0
(J-33944-4)

Forcing screw

5-8840-0620-0
(3-38424)

Pulley puller pilot

5-8840-0111-0
(3-8433)

Pulley puller

5-8840-0622-0
(3-24092-2)

Pulley puller leg

5-8840-0118-0
(3-33940)

Pulley installer

5-8840-0007-0
(3-8092)

Drive handle
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DKS-15CH TYPE

ILLUSTRATION

PARTS NO.

PARTS NAME

901RX056

5-8840-2007-0
(3-7624)

Drive plate holder

5-8840-0122-0
(3-33944-A)

Drive plate puller

5-8840-0621-0
(J-33944-4)

Forcing screw

5-8840-0121-0
(J-33943)

Pulley puller pilot

5-8840-0111-0
(3-8433)

Pulley puller

5-8840-120-0
(3-33942)

Shaft seal remover and installer

5-8840-0368-0
(J-34614)

Shaft seal guide

5-8840-0118-0
(J-33940)

Pulley installer

5-8840-0007-0
(3-8092)

Drive handle




SERVICE INFORMATION 00 -55

DELPHI Harrison HD6/HDT6 Special Tools

ILLUSTRATION

TOOL NO.

TOOL NAME

901RW012

5-8840-2610-0
(3-33013-B)

Hub and Clutch Drive Plate Asm. remover

901RWO013

5-8840-2615-0
(3-33026)

Compressor Holding Fixture

901RWO015

5-8840-2612-0
(3-33023-A)

Puller Pilot

901RWO016

5-8840-2617-0
(J-41552)

Pulley Puller

901RWO17

5-8840-2611-0
(3-33017)

Pulley and Bearing Assembly Installer

901RWO18

5-8840-0111-0
(3-8433-1)

Puller Bar

901RWO019

5-8840-0111-0
(3-8433-3)

Forcing Screw

901RW020

5-8840-2614-0
(3-33025)

Clutch Coil Installer Adapter

901RW021

5-8840-2613-0
(3-33024)

Clutch Coil Installer Adapter

901RW024

5-8840-2629-0
(3-23128-A)

Seal Seat Remover and Installer

901RW025

5-8840-2630-0
(3-9553-01)

O-Ring Remover
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ILLUSTRATION

TOOL NO.

TOOL NAME

5-8840-2609-0
(3-33011)

O-Ring Installer

E 901RW026

901RW027

5-8840-0368-0
(J-34614)

Shaft Seal Protector

g 901RW032

5-8840-2616-0
(3-39893)

Pressure Testing Connector
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HEATING AND VENTILATION 1A -1

SECTION 1A
HEATING AND VENTILATION

W CAUTION
When fasteners are removed, always Fasteners that are not reused, and those
reinstall them at the same location from requiring thread |ocking Cornpour]d7 will be
which they were removed. If a fastener called out. The correct torque values must
needs to be replaced, use the correct part be used when installing fasteners that
number fastener for that application. If the require it. If the above conditions are not
correct part number fastener is not available, followed, parts or system damage could
a fastener of equal size and strength (or result.

stronger) may be used.
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1A -2 HEATING AND VENTILATION

GENERAL DESCRIPTION

HEATER

When the engine warming up, the warmed engine
coolant is sent out into the heater core. The heater
system supplies warm air into the passenger
compartment to warm it up.

Outside air is circulated through the heater core of
the heater unit and then back into the passenger
compartment. By controlling the mixture of outside
air and heater core air, the most comfortable
passenger compartment temperature can be
selected and maintained.

The temperature of warm air sent to the passenger
compartment is controlled by the temperature
control knob. This knob acts to open and close the
air mix door, thus controlling the amount of air
passed through the heater core.

The air select knob, with its different modes, also
allows you to select and maintain the most
comfortable passenger compartment temperature.
The air source select lever is used to select either
“FRESH” for the introduction of the outside air, or
“CIRC” for the circulation of the inside air. When
the lever is set to “FRESH”, the outside air is always
taken into the passenger compartment. When
setting the lever to “CIRC” position, the circulation
of air is restricted only to the inside air with no
introduction of the outside air and the air in the
passenger compartment gets warm quickened.
However, the lever is normally set to “FRESH” to
prevent the windshield from clouding.

This illustration is based on LHD

Defroster nozzle

Side def hose —
Vent box -
T

N
AN

Lap vent nozzle \
\[XS
Rear heater duct

AJC - Air Conditioning

Side def hose

Evaporator
assembly

Control lever assembly
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CONTROL LEVER ASSEMBLY

The vehicle has cable-control-type to control by The fan control is used to control the amount of air
cable the mode and temperature of the heater unit sent out by the resistor at four levels from “LOW”
and the mode door for the air source of the blower to “HIGH”.

assembly.

This illustration is based on LHD

Temperature control knob Air source select lever Air select knob

=0

0%

AJC switch (W/AIC) Fan control knob(Fan switch)

r

VENTILATION

Set “AIR SOURCE SELECT LEVER™ to “FRESH” The blower fan also serves to deliver fresh outside
position and turn on the blower fan. Heating can be air to the vehicle interior to assure adequate

done in this lever position, sending in fresh air from ventilation.

outside.
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AIR SELECT KNOB

The air selector knob allows you to direct heated air
into the passenger compartment through different
outlets.

1. Vent- In this position, air is discharged from
the upper air outlet. Air quantity is controlled
by the fan control knob.

2. Bi-Level - In this position, air flow is divided
between the upper air outlets and the foot air
outlets, with warmer air delivered to the floor
outlets than the air delivered to the upper air
outlets.

3. Foot - In this position, air flow is delivered to
the foot while sending approx. 30% of total
amount of air to the windshield

4. Def/Foot - In this position, air flow is delivered
to the foot, while sending approx. 40% of total
amount of air to the windshield.

5. Defrost - In this position, most of the air is
delivered to the windshield and a small
amount is delivered to the side windows.

Moving the air source select lever to the “CIRC”

position provides quickest heat delivery by closing

the blower assembly mode door. In this position,
outside air is not delivered to the passenger
compartment.

AIR SOURCE SELECT LEVER

The intake of outside air and the circulation of inside
air are controlled by sliding this lever left or right.

FAN CONTROL KNOB

This knob controls the blower motor speed to
regulate the amount of air delivered to the defrost,
foot, and ventilation ducts:

1. Low

2. Medium Low

3. Medium High

4. High

TEMPERATURE CONTROL KNOB

When the temperature control knob is in the
“COLD” position, the air mix door closes to block
the flow of air to the heater core.

When the temperature control knob is in the
“HOT” position, the air mix door opens to allow air
to pass through the heater core and heat the
passenger compartment.

Placing the knob in an intermediate position will
cause a lesser or greater amount of air to reach the
heater core. In this mode the passenger compart-
ment temperature can be regulated.

Heater unit
TO VENT OUTLET A|r mlx door | TO VENT OUTLET
=
/'<— Y
%, ; o

ol As

\ \%@

Heater core

TO FOOT

VENT MODE

——— TO DEF OUTLET(LHD)

BI-LEVEL MODE

TO FOOT OUTLET

FOOT MODE

TO DEF OUTLET

e —

/%&Q <~ 7 : coLD AR
% . HOT AIR

prn

: TEMP.CONTROLLED AIR

TO FOOT OUTLET
DEF/FOOT MODE

DEF MODE
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CERAMIC HEATER

When the fan control knob (fan switch) turns on with the temperature control knob set to “FULL HOT” (full
hot switch “ON”), the ceramic heater in the heater unit gets hot, thus causing the heater blow temperature
of diesel vehicle to get high to improve the heating performance (Since the engine coolant temperature of
diesel vehicle is low, its blow temperature is also low.).

ON

] Glow plug |
OFF

OFF
] Full hot switch |

ON
] Fan switch |
ON

Thermo switch OFF
Less than 80°C (177.8°F)

ON

CERAMIC HEATER CERAMIC HEATER
“ON” “OFF”

OFF

This illustration is based on RHD

, \ N
\%h/@% / F /'
Heater unit r// /\ ?‘;
0

\
<A
B

Ceramic heater

Full hot switch
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ON-VEHICLE SERVICE
HEATER UNIT

This illustration is based on LHD

Electro thermo connector (With A/C)

Removal Steps Installation Steps
Instrument panel assembly To install, follow the removal steps in the
Water hose reverse order
Resistor connector
Duct

. Evaporator assembly (A/C only)

Instrument panel center bracket
Rear heater duct

Heater unit

Lap vent nozzle

Center ventilation lower duct

©CENOUSSWNE
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|E| REMOVAL

Preparation:

4a.

© ©~N o

« Disconnect the battery ground cable
e Drain engine coolant
« Discharge and recover refrigerant (W/A/C)
(Refer to Section 1B “REFRIGERANT RECOVERY™)

Instrument Panel Assembly
Refer to Section 10 “BODY” for INSTRUMENT PANEL
ASSEMBLY removal procedure.

Water Hose
Disconnect water hoses at heater unit.

Resistor Connector
Duct

Evaporator Assembly
Refer to Section 1B “AIR CONDITIONING” for
Evaporator Assembly removal procedure.

Instrument panel center bracket
Rear Heater Duct

Heater Unit

Lap vent nozzle

Center ventilation lower duct

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

1.

When handling the ECM and the control unit, be
careful not to make any improper connection of the
connectors.

Adjust control lever assembly cables.

Refer to “CONTROL LEVER ASSEMBLY” installation
steps in this section.

When installing the heater unit, defroster nozzle and
center vent duct, be sure that proper seal is made,
without any gap between then.
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HEATER CORE AND/OR MODE DOOR

This illustration is based on LHD

Removal Steps Installation Steps
Heater unit To install, follow the removal steps in the
Duct reverse order.

Case (Mode control)

Case (Temperature control)
Heater core

Mode door

ok wnE
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|E| REMOVAL

Preparation:

« Disconnect the battery ground cable
» Drain engine coolant

1. Heater Unit

Refer to “HEATER UNIT” removal procedure in this

section.
2. Duct

3. Case (Mode Control)
Do not remove link unit at this step.

4, Case (Temperature Control)

\{ i f /i - Separate two halves of core case.

o

|||||||||
L

5. Heater Core

\\A //@; Heater core

6. Mode Door

|E| INSTALLATION

Pull out the mode door while raising up the catch of
the door lever.

To install, follow the removal steps in the reverse order,
noting the following point:
1. Check that each mode door operates properly.



1A - 10 HEATING AND VENTILATION

HEATER MODE CONTROL LINK UNIT

This illustration is based on LHD

Removal Steps Installation Steps

Heater unit To install, follow the removal steps in the
Case (Mode control) reverse order.

Washer and mode main lever

Rod

Mode sub-lever

Door lever

Clip

NoghsMwdhE
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|E| REMOVAL

Preparation:
« Disconnect the battery ground cable
» Drain engine coolant
1. Heater Unit
Refer to “HEATER UNIT” removal procedure in this
section.
2. Case (Mode Control)
Remove the case (Mode control) from heater unit.
3. Washer and Mode Main Lever
4. Rod

5. Mode Sub-Lever
Press the tab of the sub-lever inward, and take out the
sub-lever.

6. Door Lever
Pull out the door lever while raising up the catch of
the door lever.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:
1. Apply grease to mode sub-lever and to the abrasive
surface of the heater unit.
0 2. After installing the link unit, check to see if the link
unit operates correctly.
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HEATER TEMPERATURE CONTROL LINK UNIT

This illustration is based on LHD

Removal Steps

Heater unit

Case (Temperature control)
Rod

Sub-lever

Door lever

Clip

ok wnpE

Installation Steps
To install, follow the removal steps in the
reverse order.
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|§| REMOVAL

Preparation:

< Disconnect the battery ground cable
» Drain engine coolant

1. Heater Unit
Refer to “HEATER UNIT” removal procedure in this
section.

2. Case (Temperature Control)
Remove the case (Temperature control) from the

heater unit.
3. Rod
4. Sub-Lever

5. Door Lever
Pull out the door lever while raising up the catch of
the door lever.

6. Clip

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:
1. Apply grease to sub-lever and to the abrasive surface
of the heater unit.
|o 2. After installing the link unit, check to see if the link
unit operates correctly.
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BLOWER ASSEMBLY

This illustration is based on LHD

Electro thermo connector

(With A/C)

Heater unit

3a(With A/C)

To install, follow the removal steps in the

Installation Steps
reverse order.

>
0
=
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0
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2. Resistor connector

3. Duct

3a. Evaporator assembly (A/C only)

4. Kick panel
5. Blower motor connector

6. Blower assembly
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|§| REMOVAL

Preparation:

3a.

o

< Disconnect the battery ground cable
< Discharge and recover refrigerant (W/A/C)
(Refer to Section 1B “REFRIGERANT RECOVERY™)

Instrument Panel Assembly
Refer to Section 10 “BODY” for INSTRUMENT PANEL
ASSEMBLY removal procedure.

Resistor Connector
Duct

Evaporator Assembly (A/C only)
Refer to Section 1B “AIR CONDITIONING” for
EVAPORATOR ASSEMBLY removal procedure.

Kick panel
Blower Motor Connector
Blower Assembly

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following point:

1.

Adjust Control Lever Assembly Cables
Refer to “CONTROL LEVER ASSEMBLY” installation
procedure in this section.
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BLOWER LINK UNIT AND/OR MODE DOOR

This illustration is based on LHD

Removal Steps Installation Steps

Blower assembly To install, follow the removal steps in the
Lower case reverse order.

Upper case

Mode door

Sub-lever

Door lever

ok wbdpE
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|§| REMOVAL

Preparation:

1.

Disconnect the battery ground cable

Blower Assembly

Refer to “BLOWER ASSEMBLY” removal procedure
in this section.

Lower Case

Upper Case

Separate upper case and slit the lining parting face
with a knife.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

1.
2.

Apply grease to the door lever and to the abrasive
surface of the upper case.

Apply an adhesive to parting face of lining when
assembling upper case.
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BLOWER MOTOR

This illustration is based on LHD

[T1JII0O0CCT(

Removal Steps Installation Steps

Blower motor connector To install, follow the removal steps in the
Attaching screw reverse order.

Blower motor assembly

Clip

Fan

Blower motor

oukrwnpE
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|§| REMOVAL

Preparation:
Disconnect the battery ground cable

Blower Motor Connector
Attaching Screw

Blower Motor Assembly
Clip

Fan

Blower Motor

ok whPE

|E| INSTALLATION

To install, follow the removal steps in the reverse order.
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REAR HEATER DUCT, DEFROSTER NOZZLE AND VENTILATION DUCT

Removal Steps

[

CoO~NoRrWNE

Instrument panel assembly
Center ventilation upper duct
Side ventilation duct

Center ventilation lower duct
Driver lap duct

Center console

Rear heater duct

Cross beam assembly

Side defroster nozzle

Center defroster nozzle

Installation Steps
To install, follow the removal steps in the
reverse order.
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|§| REMOVAL

Preparation:
Disconnect the battery ground cable

1. Instrument panel assembly
» Refer to Section 10 “BODY” for INSTRUMENT
PANEL ASSEMBLY removal procedure.

Center ventilation upper duct
Side ventilation duct

Center ventilation lower duct
Driver lap duct

Center console

Rear heater duct
+ Refer to Section 10 “BODY”” for CONSOLES
removal procedure.

8. Cross beam assembly
» Refer to Section 10 “BODY” for CROSS BEAM
ASSEMBLY removal procedure.

9. Side defroster nozzle
10. Center defroster nozzle

No okrwbd

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following point:
1. Connect each duct and nozzle securely leaving no
clearance between them and making no improper
matching.
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CENTER AND/OR SIDE VENT

This illustration is based on LHD

740RW168

Removal Steps Installation Steps
1. Front console assembly To install, follow the removal steps in the
2. Lower cluster assembly reverse order.

3. Instrument panel driver lower
cover assembly

4. Meter cluster assembly

5. Center vent

6. Side vent
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|§| REMOVAL

Front console assembly
Lower cluster assembly
Instrument panel driver lower cover assembly
Meter cluster assembly
» Refer to Section 10 “BODY” for INSTRUMENT
PANEL ASSEMBLY removal procedure.
5. Center vent
* Remove screws and the center vent from center
cluster while prying up the center vent catch
portions.
6. Side vent
* Remove screws and the side vent from center
cluster while prying up the side vent catch
portions.

o

|E| INSTALLATION

To install, follow the removal steps in the reverse order.
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CONTROL LEVER ASSEMBLY AND/OR CONTROL CABLES

This illustration is based on LHD

To Blower assembly

/

To Temp control link

To Mode control link

A
7
1
Removal Steps Installation Steps
1. Center console assembly To install, follow the removal steps in
Lower cluster assembly the reverse order.

2.

3. Glove box

4. Instrument panel passenger lower
cover assembly

5. Instrument panel driver lower cover
assembly

. Meter cluster assembly

7. Attaching screws

8. Fan switch and air conditioning switch
connector

9. Control lever assembly

10. Control cable
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Qoo ®
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|§| REMOVAL

Preparation:
Disconnect the battery ground cable

Front console assembly

Lower cluster assembly

Glove box

Instrument panel passenger lower cover
Instrument panel driver lower cover

Meter cluster assembly

Refer to Section 10 “BODY” for INSTRUMENT PANEL
ASSEMBLY removal procedure.

7. Attaching Screws

Remove the 4 attaching screws and disconnect the
control lever cables at heater unit and blower
assembly.

S e o

8. Fan Switch and A/C Switch Connector
Pull the control lever assembly out and disconnect
the connectors.

9. Control Lever Assembly
10. Control Cable
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|E| INSTALLATION

g

To install, follow the removal steps in the reverse order,
noting the following points:
1. Adjust the control cables

Air source control cable

1) Slide the control lever to the left (“CIRC” position).

2) Connect the control cable at the “CIRC” position of
the link unit of blower assembly and fix it with the
clip.

Temperature control cable

1) Turn the control knob to the left (“MAX COLD”
position).

2) Connect the control cable at the “COLD” position
of the temperature control link of the heater unit
and fix it with the clip.

Air select control cable

1) Turn the control knob to the right (“DEFROST”
position).

2) Connect the control cable at the “DEFROST”
position of the mode control link of the heater unit
and fix it with the clip.

2. Check control cable operation.

AIR SELECTOR CABLE

TEMPERATURE CONTROL CABLE AIR SOURCE SELECT CABLE

MAX f;‘\ 3
((30LD)

TEMP

Temperature control knob

(CIRC)

-

=

Ai

r source select lever

FRESH
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CONTROL PANEL ILLUMINATION BULB

Removal Steps Installation Steps
1. Control lever assembly To install, follow the removal steps in the
2. Bulb socket reverse order.

3. Illumination bulb

|§| REMOVAL

Preparation:
Disconnect the battery ground cable

1. Control Lever Assembly
Refer to “CONTROL LEVER ASSEMBLY” removal
procedure in this section.

2. Bulb Socket
Pull out the socket from the panel by turning it
counterclockwise.

3. Illumination Bulb
Pull the illumination bulb from socket.

|E| INSTALLATION

To install, follow the removal steps in the reverse order.
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RESISTOR

This illustration is based on RHD

To Blower unit

Removal Steps

1.

2.
3.
4

No o

Front console assembly
Lower cluster assembly
Glove box

Instrument panel passenger
lower cover

Resistor connector

Duct (Heater only)

Resistor

Installation Steps
To install, follow the removal steps in the
reverse order.
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|§| REMOVAL

Preparation:
Disconnect the battery ground cable

1. Front console assembly

2. Lower cluster assembly

3. Glove box

4. Instrument panel passenger lower cover
Refer to Section 10 “BODY” for INSTRUMENT PANEL
ASSEMBLY removal procedure.

5. Resistor connector

6. Duct (Heater only)

7. Resistor

|E| INSTALLATION

To install, follow the removal steps in the reverse order.
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CERAMIC HEATER AND/OR FULL HOT SWITCH

This illustration is based on RHD

Removal Steps Installation Steps
1. Instrument panel assembly To install, follow the removal steps in
2. Instrument panel center bracket the reverse order.

3. Rear heater duct
4. Ceramic heater assembly
4a. Full hot switch
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|§| REMOVAL

Preparation:

Disconnect the battery ground cable

1. Instrument panel assembly
Refer to Section 10 “BODY” for “INSTRUMENT
PANEL ASSEMBLY” removal procedure.

2. Instrument panel center bracket
Refer to Section 10 “CROSS BEAM ASSEMBLY”
removal procedure.

3. Rear heater duct

4. Ceramic heater
1) Disconnect the connector and remove the heater

fixing screw and heater harness fixing clamps.

2) Pull the ceramic heater out from heater unit.

4a. Full hot switch
Disconnect the switch connector and remove the
switch fixing screw and switch harness fixing clamp.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points.

1. The installation should be made with care so that
there is continuity between the switch side connector
terminals when the knob is set to the “Full Hot”
position.

2. Be sure to handle the EGR and the ABS control unit
with care to avoid the disengagement of connectors.
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SECTION 1B
AIR CONDITIONING

W CAUTION
When fasteners are removed, always Fasteners that are not reused, and those
reinstall them at the same location from requiring thread locking compound, will be
which they were removed. If a fastener called out. The correct torque values must
needs to be replaced, use the correct part be used when installing fasteners that
number fastener for that application. If the require it. If the above conditions are not
correct part number fastener is not available, followed, parts or system damage could
a fastener of equal size and strength (or result.
stronger) may be used.
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GENERAL DESCRIPTION
AIR CONDITIONING REFRIGERANT CYCLE CONSTRUCTION
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Lap vent

Engine

Cooling air

SHHEEEHEN . High pressure, high temperature gas ﬁ ﬁ
- High pressure, high temperature
mixture of gas and liquid

___._ 7 High pressure, medium temperature liquid

Low pressure, low temperature
mixture of liquid and gas
A Low pressure, low temperature gas

1. Compressor 10. Blower motor

2. Magnetic clutch 11. Heater unit

3. Receiver/Drier 12. Heater core

4. Dual pressure switch 13. Temp. control door (Air mix door)
5. Condenser 14. Mode (DEF) control door

6. Evaporator assembly 15. Mode (VENT) control door

7. Expansion valve 16. Mode (HEAT) control door

8. Temperature sensor 17. Electronic thermostat

9. Evaporator core
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The refrigeration cycle includes the following four
processes as the refrigerant changes repeatedly
from liquid to gas and back to liquid while
circulating.

EVAPORATION

The refrigerant is changed from a liquid to a gas
inside the evaporator. The refrigerant mist that
enters the evaporator vaporizes readily. The liquid
refrigerant removes the required quantity of heat
(latent heat of vaporization) from the air around the
evaporator core cooling fins and rapidly vaporizes.
Removing the heat cools the air, which is then
radiated from the fins and lowers the temperature
of the air inside the vehicle.

The refrigerant liquid sent from the expansion valve
and the vaporized refrigerant gas are both present
inside the evaporator and the liquid is converted to
gas.

With this change from liquid to gas, the pressure
inside the evaporator must be kept low enough for
vaporization to occur at a lower temperature.
Because of that, the vaporized refrigerant is sucked
into the compressor.

COMPRESSION

The refrigerant is compressed by the compressor
until it is easily liquefied at normal temperature.
The vaporized refrigerant in the evaporator is
sucked into the compressor. This action maintains
the refrigerant inside the evaporator at a low
pressure so that it can easily vaporize, even at low
temperatures close to 0°C (32°F).

Also, the refrigerant sucked into the compressor is
compressed inside the cylinder to increase the
pressure and temperature to values such that the
refrigerant can easily liquefy at normal ambient
temperatures.

CONDENSATION

The refrigerant inside the condenser is cooled by
the outside air and changes from gas to liquid.

The high temperature, high pressure gas coming
from the compressor is cooled and liquefied by the
condenser with outside air and accumulated in the
receiver/drier. The heat radiated to the outside air
by the high temperature, high pressure gas in the
compressor is called heat of condensation. This is
the total quantity of heat (heat of vaporization) the
refrigerant removes from the vehicle interior via the
evaporator and the work (calculated as the quantity
of heat) performed for compression.

EXPANSION

The expansion valve lowers the pressure of the
refrigerant liquid so that it can easily vaporize.

The process of lowering the pressure to encourage
vaporization before the liquefied refrigerant is sent
to the evaporator is called expansion. In addition,
the expansion valve controls the flow rate of the
refrigerant liquid while decreasing the pressure.
That is, the quantity of refrigerant liquid vaporized
inside the evaporator is determined by the quantity
of heat which must be removed at a prescribed
vaporization temperature. It is important that the
quantity of refrigerant be controlled to exactly the
right value.

COMPRESSOR

The compressor performs two main functions:
It compresses low-pressure and low-temperature
refrigerant vapor from the evaporator into high-
pressure and high-temperature refrigerant vapor to
the condenser. And it pumps refrigerant and
refrigerant oil through the A/C system.
6VD1/6VE1 engine on RHD model is equipped with
an invariable capacity five-vane rotary compressor
(DKV-14D Type).
The compressor sucks and compresses refrigerant
by the rotation of the vane installed to the shaft,
and always discharges a fixed amount of refrigerant
independent of the load of refrigerant.
The thermo sensor is installed to the front head of
the compressor to protect it by stopping its
operation when the refrigerant gas is insufficient or
when the temperature is abnormally high.

e OFF ....... 160 + 5°C (320.0 £+ 41°F)

« ON....... 135 + 5°C (275.0 £ 41°F)
Diesel Engine models and 6VD1/6VE1 engine on
LHD model are equipped with a swash plate type
compressor
Swash plate compressors have a swash (slanted)
plate mounted on the shaft. When the shaft turns,
the rotation of the swash plate is converted to
reciprocating piston motion which sucks in and
compresses the refrigerant gas.
Shaft seal (Lip type) is installed between the valve
plate and shaft & cylinder head to prevent
refrigerant gas leaks. A specified amount of
compressor oil is contained in the oil pan.
This oil is supplied to the cylinders, bearings, etc.,
by an oil pump which is connected to the swash
plate shaft.
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With some compressors the differential between
the intake pressure and discharge pressure
generated while the compressor is operating is
used for lubrication instead of an oil pump.

The specified amount of the DKV-14D, DKS-15CH
and HD6 compressors oil is 150cc (4.2 Imp fl 0z).
Also, compressor oil to be used varies according to
the compressor model. Be sure to avoid mixing
two or more different types of oil.

If the wrong oil is used, lubrication will be poor and
the compressor will seize or malfunction.

The magnetic clutch connector is a waterproof type.

MAGNETIC CLUTCH

The compressor is driven by the drive belt from the
crank pulley of the engine. If the compressor is
activated each time the engine is started, this
causes too much load to the engine. The magnetic
clutch transmits the power from the engine to the
compressor and activates it when the air
conditioning is “ON”. Also, it cuts off the power
from the engine to the compressor when the air
conditioning is “OFF. (Magnetic clutch repair
procedure can be found in Section 1D.)

DKV-14D TYPE

Suction side

871RY00011

DKS-15CH TYPE

Magnetic clutch

871RY00012

HD6 TYPE

852RW031

CONDENSER

The condenser assembly in front of the radiator,
which carry the refrigerant and cooling fins to
provide rapid transfer of heat.

Also, it functions to cool and liquefy the high-
pressure and high-temperature vapor sent from the
compressor by the radiator fan or outside air.

A condenser may malfunction in two ways: it may
leak, or it may be restricted. A condenser restriction
will result in excessive compressor discharge
pressure. If a partial restriction is present, the
refrigerant expands after passing through the
restriction.

Thus, ice or frost may from immediately after the
restriction. If air flow through the condenser or
radiator is blocked, high discharge pressures will
result. During normal condenser operation, the
refrigerant outlet line will be slightly cooler than the
inlet line.

The vehicle is equipped with the condenser of the
parallel flow type condenser. A larger thermal
transmission area on the inner surface of the tube
allows the radiant heat to increase and the
ventilation resistance to decrease.

The refrigerant line connection has a bolt at the
block joint, for easy servicing.

RECEIVER/DRIER

The receiver/drier performs four functions;

¢ As the quantity of refrigerant circulated varies
depending on the refrigeration cycle conditions,
sufficient refrigerant is stored for the refrigera-
tion cycle to operate smoothly in accordance
with fluctuations in the quantity circulated.

e The liquefied refrigerant from the condenser is
mixed with refrigerant gas containing air
bubbles. If refrigerant containing air bubbles is
sent to the expansion valve, the cooling
capacity will decrease considerably. Therefore,
the liquid and air bubbles are separated and
only the liquid is sent to the expansion valve.

e The receiver/drier utilizes a filter and dryer to
remove the dirt and water mixed in the cycling
refrigerant.

e The sight glass, installed atop the receiver/
drier, show the state of the refrigerant.

A receiver/drier may fail due to a restriction inside

the body of the unit. A restriction at the inlet to the

receiver/drier will cause high pressures.

Outlet restrictions will be indicated by low pressure

and little or no cooling. An excessively cold

receiver/ drier outlet may indicate a restriction.

The receiver/drier of this vehicle is made of

aluminum with a smaller tank. It has 300 cc

(8.5 Imp fl 0z) refrigerant capacity.

The refrigerant line connection has a bolt at the

block joint, for easy servicing.
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DUAL PRESSURE SWITCH

The dual pressure switch is installed on the upper
part of the receiver/drier, to detect excessively high
pressure (high pressure switch) and prevent
compressor seizure due to the refrigerant leaking
(low pressure switch), switching the compressor
“ON” or “OFF” as required.
The pressure switch connector is waterproof type.
» Low-pressure control kpa (kg-cm?2 / PSI)
Compressor
ON: 205.9+30(2.1+0.3/30+4)
(Except 6VD1/6VEL, LHD model)
186 +30(1.9+0.3/27 +4)
(only for 6VD1 / 6VE1, LHD model)
OFF: 176 +20(1.8+0.2/26 + 3)
» High-pressure control
Compressor
ON: 2354 + 196 (24.0 £ 2.0/ 341 £ 28)
OFF: 2942 + 196 (30.0 £ 2.0/ 427 + 28)

TRIPLE PRESSURE SWITCH

Triple pressure switch is installed atop the receiver/
drier. This switch is constructed with a unitized type
of two switches. One of them is a low and high
pressure switch (Dual pressure switch) to switch
“ON” or “OFF” the magnetic clutch as a result of
irregularly high-pressure or low-pressure of the
refrigerant. The other one is a medium pressure
switch (Cycling switch) to switch “ON” or “OFF”
the condenser fan sensing the condenser high side
pressure.

Pressure switch

Condenser

Receiver/Drier

Triple pressure switch

Condenser fan

» Low-pressure control
Compressor
ON: 186 +30(1.9+£0.3/27 +4)
OFF:176 +20 (1.8 £0.2/26 + 3)
e Medium-pressure control
Condenser fan
ON: 1471 +98 (15.0+1.0/213 + 14)
OFF: 1079+ 98 (11.0 + 1.0/ 156 + 14)
« High-pressure control
Compressor
ON: 2354 + 196 (24.0 £ 2.0/ 341 + 28)
OFF: 2942 + 196 (30.0 £ 2.0/ 427 + 28)

kpa (kg-cm?2/PSI)

EXPANSION VALVE

This expansion valve (1) is internal pressure type
and it is installed at the evaporator intake port.

The expansion valve converts the high pressure
liquid refrigerant sent from the receiver/drier to a
low pressure liquid refrigerant by forcing it through
a tiny port before sending it to the evaporator (2).
This type of expansion valve consists of a
temperature sensor, diaphragm, ball valve, ball
seat, spring adjustment screw, etc.

The temperature sensor contacts the evaporator
outlet pipe, and converts changes in temperature to
pressure. It then transmits these to the top chamber
of the diaphragm.

The refrigerant pressure is transmitted to the
diaphragms bottom chamber through the external
equalizing pressure tube.

The ball valve is connected to the diaphragm. The
opening angle of the expansion valve is determined
by the force acting on the diaphragm and the spring
pressure.

The expansion valve regulates the flow rate of the
refrigerant. Accordingly, when a malfunction occurs
to this expansion valve, both discharge and suction
pressures get low, resulting in insufficient cooling
capacity of the evaporator.

875RY00003

874RY00003
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EVAPORATOR

The evaporator cools and dehumidifies the air
before the air enters the vehicle. High-pressure
liquid refrigerant flows through the expansion valve
(1) into the low-pressure area of the evaporator (2).
The heat in the air passing through the evaporator
core is lost to the cooler surface of the core, thereby
cooling the air.

As heat is lost between the air and the evaporator
core surface, moisture in the vehicle condenses on
the outside surface of the evaporator core and is
drained off as water.

When the evaporator malfunctions, the trouble will
show up as inadequate supply of cool air. The
cause is typically a partially plugged core due to
dirt, or a malfunctioning blower motor.

The evaporator core with a laminate louver fin is a
single-sided tank type where only one tank is
provided under the core.

874RY00003

ELECTRONIC THERMOSTAT

The thermostat consists of the thermosensor (1)
and thermostat unit (4) which functions electrically
to reduce the noises being generated while the
system is in operation.

The electronic thermosensor (1) is mounted at the
evaporator core (2) outlet and senses the
temperature of the cool air from the evaporator (3).
Temperature signals are input to the thermostat
unit. This information is compared by the thermo
unit and the results in output to operate the A/C
Thermostat relay and turn the magnetic clutch
“ON” or “OFF” to prevent evaporator freeze-up.

A characteristic of the sensor is that the resistance
decreases as the temperature increases and the
resistance increases as the temperature decreases.

874RX022

REFRIGERANT LINE

Restrictions in the refrigerant line will be indicated by:

1. Suction line; A restricted suction line will cause
low suction pressure at the compressor, low
discharge pressure and little or not cooling.

2. Discharge line; A restriction in the discharge line
generally will cause the discharge line to leak.

3. Liquid line; A liquid line restriction will be
evidenced by low discharge and suction
pressure and insufficient cooling.

Refrigerant flexible hoses that have a low

permeability to refrigerant and moisture are used.

These low permeability hoses have a special nylon

layer on the inside.

Resin layer(Nylon)
Reinforcement layer(Polyester)

Internal rubber layer

External rubber layer

SERVICE CHARGE VALVES

The charging hoses have a quick-joint type fitting,
to reduce refrigerant loss during removal and
installation.



1B -8 AIR CONDITIONING

AIR CONDITIONING PARTS

6VD1/6VE1 (RHD)
©

Legend

1)
()
®3)
(4)
(5)
(6)

Liquid Line (High-Pressure Pipe)
Pressure Switch

Receiver Drier

Discharge Line (High-Pressure Hose)
Suction Line (Low-Pressure Hose)
Compressor

(7)
(8)
(9)
(10)
(11)
(12)

Condenser Assembly
Serpentine Belt
Compressor Bracket
Drain Hose
Evaporator Assembly
O-ring

852RY00006
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43G2 (R/LHD)

This illustration is based on RHD

Evaporator assembly

Suction line
(Low-pressure pipe)

Drain hose

O-ring

Drive belt

Compressor

Relay

Condenser assembly

A/C switch

Liquid line(High-pressure pipe)

Liquid line
(High-pressure pipe)

Compressor bracket

Pressure
switch

Receiver/drier

852RY00008
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43X1 (RHD)

Legend

1)
)
®3)
(4)
(5)
(6)
(@)

Liquid Line (High- Pressure Pipe)
Pressure Switch

Receiver Drier

Compressor Bracket

Discharge Line (High-Pressure Hose)
Suction Line (Low-Pressure Hose)
Compressor

852RY00005

Condenser Assembly

O-ring

Insulator Pipe

Suction Line (Low Pressure Pipe)
Drain Hose

Evaporator Assembly

A/C Switch
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6VD1/6VEL (LHD)

Legend

1)
(2)
®3)
(4)
(5)
(6)

Liquid Line (High-Pressure Pipe)
Pressure Switch

Receiver Drier

Discharge line (High-Pressure Hose)
Suction Line (Low-Pressure Hose)
Compressor

()
(8)
9)
(10)
(11)
(12)
(13)

Condenser Assembly

Condenser Fan

Serpentine Belt

Compressor Bracket

Drain Hose

Evaporator Assembly

Suction Line (Low-Pressure Pipe)

852RY00012
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Delphi Harrison (LHD-V6)
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Legend (7) Condenser Assembly

(1) Liquid Line (High-Pressure Pipe) (8) Serpentine Belt

(2) O-ring (9) Relay

(3) Compressor (10) Drain Hose

(4) Discharge line (High-Pressure Hose) (11) Suction Line (Low-pressure Hose)
(5) Pressure Switch (12) Evaporator Assembly

(6) Receiver Drier (13) AJ/C Switch
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ON-VEHICLE SERVICE
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PRECAUTIONS FOR REPLACEMENT OR REPAIR OF
AIR CONDITIONING PARTS

There are certain procedure, practices and precautions
that should be followed when servicing air conditioning
systems:

Keep your work area clean.

Always wear safety goggle and protective gloves
when working on refrigerant systems.

Beware of the danger of carbon monoxide fumes
caused by running the engine.

Beware of discharged refrigerant in enclosed or
improperly ventilated garages.

Always disconnect the negative battery cable and
discharge and recover the refrigerant whenever
repairing the air conditioning system.

When discharging and recovering the refrigerant, do
not allow refrigerant to discharge too fast; it will draw
compressor oil out of the system.

Keep moisture and contaminants out of the system.
When disconnecting or removing any lines or parts,
use plugs or caps to close the fittings immediately.
Never remove the caps or plugs until the lines or
parts are reconnected or installed.

When disconnecting or reconnecting the lines, use
two wrenches to support the line fitting, to prevent
from twisting or other damage.

Always install new O-rings whenever a connection is
disassembled.

Before connecting any hoses or lines, apply new
specified compressor oil to the O-rings.

When removing and replacing any parts which
require discharging the refrigerant circuit, the
operations described in this section must be
performed in the following sequence:

1) Using the ACR* (HFC-134a Refrigerant Recovery/
Recycling/ Recharging/ System) or equivalent to
thoroughly discharge and recover the refrigerant.

ACR* (115V 60Hz) : 5-8840-0629-0 (J-39500-A)

ACR* (220-240V 50/60Hz)

: 5-8840-0630-0 (J-39500-220A)

ACR* (220-240V 50/60Hz Australian model)

: 5-8840-0631-0 (J-39500-220ANZ)

2) Remove and replace the defective part.

3) After evacuation, charge the air conditioning
system and check for leaks.
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Block joint
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REPAIR OF REFRIGERANT LEAKS

Refrigerant Line Connections

Install new O-rings, if required. When disconnecting or
connecting lines, use two wrenches to prevent the
connecting portion from twisting or becoming damaged.

When connecting the refrigerant line at the block joint,
securely insert the projecting portion of the joint portion
into the connecting hole on the unit side and secure with a
bolt.

Apply specified compressor oil to the O-rings prior to
connecting.

CAUTION:

Compressor (PAG) oil to be used varies according to
compressor model. Be sure to apply oil specified for the
model of compressor.

O-rings must be closely aligned with raised portion of
refrigerant line.

Insert nut into union. First tighten nut by hand as much as
possible. Then, tighten nut to specified torque.

(Refer to “SERVICE INFORMATION for Fixing Torque in
section 00)
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LEAK AT REFRIGERANT LINE CONNECTIONS
1) Check the torque on the refrigerant line fitting and, if
too loose, tighten to the specified torque.
« Use two wrenches to prevent twisting and damage
to the Line.
« Do not over tighten.
2) Perform a leak test on the refrigerant line fitting.
3) Ifthe leak is still present, discharge and recover the
refrigerant from the system.
4) Replace the O-rings.
* O-rings cannot be reused. Always replace with
new ones.
» Be sure to apply specified compressor oil to the
new O-rings.
5) Retighten the refrigerant line fitting to the specified
torque.
« Use two wrenches to prevent twisting and damage
to the line.
6) Evacuate, charge and retest the system.

LEAK IN THE HOSE
If the compressor inlet or outlet hose is leaking, the entire
hose must be replaced. Refrigerant hose must not be cut
or spliced for repair.
1) Locate the leak.
2) Discharge and recover the refrigerant.
3) Remove the hose assembly.
« Cap the open connections at once.
4) Connect the new hose assembly.
» Use two wrenches to prevent twisting or damage
to the hose fitting.
« Tighten the hose fitting to the specified torque.
5) Evacuate, charge and test the system.

COMPRESSOR LEAKS
If leaks are located around the compressor shaft seal or
shell, replace or repair the compressor.

RECOVERY, RECYCLING, EVACUATION AND
CHARGING

Handling Refrigerant-134a (HFC-134a)

Air conditioning systems contain HFC-134a.

This is a chemical mixture which requires special
handling procedures to avoid personal injury.

» Always wear safety goggles and protective gloves.

» Always work in a well-ventilated area. Do not weld or
steam clean on or near any vehicle-installed air
conditioning lines or components.

* If HFC-134a should come in contact with any part of
the body, flush the exposed area with cold water and
immediately seek medical help.

» Ifitis necessary to transport or carry any container of
HFC-134a in a vehicle, do not carry it in the passenger
compartment.

» Ifitis necessary to fill a small HFC-134a container
from a large one, never fill the container completely.
Space should always be allowed above the liquid for
expansion.

» Keep HFC-134a containers stored below 40 °C (104°F).
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ACR*

(High side)

WARNING

 SHOULD HFC-134a CONTACT YOUR EYE(S),
CONSULT A DOCTOR IMMEDIATELY.

« DO NOT RUB THE AFFECTED EYE(S). INSTEAD,
SPLASH QUANTITIES OF FRESH COLD WATER
OVER THE AFFECTED AREA TO GRADUALLY
RAISE THE TEMPERATURE OF THE
REFRIGERANT ABOVE THE FREEZING POINT.

+ OBTAIN PROPER MEDICAL TREATMENT AS
SOON AS POSSIBLE. SHOULD THE HFC-134a
TOUCH THE SKIN, THE INJURY MUST BE
TREATED THE SAME AS SKIN WHICH HAS
BEEN FROSTBITTEN OR FROZEN.

REFRIGERANT RECOVERY

The refrigerant must be discharged and recovered by
using ACR* (HFC-134a Refrigerant Recovery/ Recycling/
Recharging/ System) or equivalent before removing or
mounting air conditioning parts.

ACR* (115V 60Hz) : 5-8840-0629-0 (J-39500-A)
ACR* (220-240V 50/60Hz)

: 5-8840-0630-0 (J-39500-220A)
ACR* (220-240V 50/60Hz Australian model)

: 5-8840-0631-0 (J-39500-220ANZ)

1) Connect the high and low charging hoses of the ACR*
(or equivalent) as shown

2) Recover the refrigerant by following the ACR*
Manufacture’s Instructions.

3) When a part is removed, put a cap or a plug on the
connecting portion so that dust, dirt or moisture
cannot get into it.

REFRIGERANT RECYCLING

Recycle the refrigerant recovered by ACR* or equivalent.
For the details of the actual operation, follow the steps in
the ACR* Manufacture’s Instructions.

ACR* (115V 60Hz) : 5-8840-0629-0 (J-39500-A)
ACR* (220-240V 50/60Hz)

: 5-8840-0630-0 (J-39500-220A)
ACR* (220-240V 50/60Hz Australian model)

: 5-8840-0631-0 (J-39500-220AN2Z)
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(High side)

EVACUATION OF THE REFRIGERANT SYSTEM

NOTE:

Explained below is a method using a vacuum pump. Refer
to ACR* (or equivalent) manufacture’s instructions when
evacuating the system with ACR* (or equivalent)

Air and moisture in the refrigerant will cause problems in

the air conditioning system.

Therefore, before charging the refrigerant, be sure to

evacuate air and moisture thoroughly from the system.

1) Connect the gauge manifold.

« High-pressure valve (HI) — Discharge-side
« Low-pressure valve (LOW) — Suction-side

2) Discharge and recover the refrigerant.

3) Connect the center hose of the gauge manifold set to
the vacuum pump inlet.

4) Operate the vacuum pump, open shutoff valve and
then open both hand valves.

5) When the low-pressure gauge indicates approx. 750
mmHg (30 inHg), continue the evacuation for 5
minutes or more.

6) Close both hand valves and stop the vacuum pump.

7) Check to ensure that the pressure does not change
after 10 minutes or more.
 If the pressure changes, check the system for leaks.
 If leaks occur, retighten the refrigerant line

connections and repeat the evacuation steps.

8) Ifno leaks are found, again operate the vacuum
pump for 20 minutes or more, After confirming that
the gauge manifold pressure is at 750 mmHg(30
inHQ), close both hand valves.

9) Close positive shutoff valve.

Stop the vacuum pump and disconnect the center
hose from the vacuum pump.
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CHARGING THE REFRIGERANT SYSTEM
There are various methods of charging refrigerant into the
air conditioning system.
These include using ACR* (HFC-134a Refrigerant
Recovery/ Recycling/ Recharging/ System) or equivalent
and direct charging with a manifold gauge charging
station.

ACR* (115V 60Hz) : 5-8840-0629-0 (J-39500-A)
ACR* (220-240V 50/60Hz)

: 5-8840-0630-0 (J-39500-220A)
ACR* (220-240V 50/60Hz Australian model)

: 5-8840-0631-0 (J-39500-220ANZ)
Charging procedure

» ACR* (or equivalent) method
For the charging of refrigerant recovery by ACR#, follow
the manufacture’s instruction.

ACR*

(High side
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(Low side)

. 4 Charging hose

(High side)

Refrigerant container

Vacuum pump

Charge valve handle

Connection - Plate nut
{[

<Charge valve>

« Direct charging with a manifold gauge charging station

method

Handling the charging valve handle when installing

refrigerant container.

1) Before attaching the charge valve to the refrigerant
container, turn the charge valve handle
counterclockwise until the needle is fully retracted.

2) Turn the plate nut counterclockwise until it reaches its
highest position relative to the charge valve.

3) Install the charge valve onto the refrigerant container.

4) Turn the plate nut clockwise and connect the center
hose of the manifold gauge to the charge valve.

5) Tighten the plate nut sufficiently by hand. Then turn
the charge valve handle clockwise to lower the needle
and bore a hole in the refrigerant container.

6) Turn the charge valve handle counterclockwise to
raise the needle. The refrigerant in the refrigerant
container is charged into the air conditioning system
by the operation of the manifold gauge.

« Be absolutely sure not to reuse the emptied
refrigerant container.
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1) Make sure the evacuation process is correctly
completed.

2) Connect the center-hose of the manifold gauge to the
refrigerant container.

* Turn the charge valve handle counterclockwise to
purge the charging line and purge any air existing
in the center-hose of the manifold gauge.

3) Open the low-pressure hand valve and charge the
refrigerant about 200 g(0.44 Ibs.).

* Make sure the high-pressure hand valve is closed.

* Avoid charging the refrigerant by turning the
refrigerant container upside down.

4) Close the low-pressure hand valve of the manifold
gauge.

* Check to ensure that the degree of pressure does
not charge.

5) Check the refrigerant leaks by using a HFC-134a leak
detector.

« If a leak occurs, repair the leak connection, and
start all over again from the first step of
evacuation.

6) If no leaks are found, open the low-pressure hand
valve of the manifold gauge.Then continue charging
refrigerant to the system.
¢ When charging the system becomes difficult:

(1) Run the engine at Idling and close the all
vehicle doors.

(2) A/C switch is “ON”.

(3) Set the fan control knob (fan switch) to its
highest position.

W WARNING

BE ABSOLUTELY SURE NOT TO OPEN THE HIGH-
PRESSURE HAND VALVE. SHOULD THE HIGH-
PRESSURE HAND VALVE BE OPENED, THE HIGH-
PRESSURE REFRIGERANT GAS WOULD FLOW
BACKWARD, AND THIS MAY CAUSE THE
REFRIGERANT CONTAINER TO BURST.

7) When the refrigerant container is emptied, use the
following procedure to replace it with a new
refrigerant container.

(1) Close the low pressure hand valve.

(2) Raise the needle upward and remove the charge
valve.

(3) Reinstall the charge valve to the new refrigerant
container.

(4) Purge any air existing in the center hose of the
manifold gauge.
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8)

Charge the system to the specified amount and then
close the low-pressure hand valve.

Refrigerant Amount g(lbs.)

750 (1.65)

DELPH1HD6/HT6 g(Ibs.)

600 (1.32)

« A fully charged system is indicated by the sight
glass on the receiver/driver being free of any.
bubbles(Refer to “Reading Sight Glass™).

* Check the high and low pressure value of the
manifold gauge.

» Check for refrigerant leaks by using a HFC-134a
leak detector.

Immediately after charging refrigerant, both high and low
pressures are slightly high and to the left of the gauge, but
they settle down to the guide pressure valves as shown
below:
* Ambient temperature; 25 [030°C (77 086°F)
» Guide pressure
High-pressure side;
Approx. 1373 - 1863 kPa (14 — 19 kg-cm? / 199 — 270 PSI)
Low-pressure side;
Approx. 147 — 294 kPa (1.4 - 3.0 kg-cm? / 21 — 43 PSI)

9)

10)
11)

Close the low pressure hand valve and charge valve
of the refrigerant container.

Stop the air conditioning and the engine.

Disconnect the high and low pressure hoses from the
manifold gauge fittings.
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Reading Sight Glass

High and low | The high pressure The high pressure There is little dif- The high pressure
pressure pipe | pipe is hot and the pipe is warm and ference in tempera- | pipe is hot and the
temperature low pressure pipe is | the low pressure ture between the low pressure pipe is
cold. There is adis- | pipe is cool. There high pressure pipe slightly warm.
tinct difference in is no great dif- and the low press- There is a difference
temperature bet- ference in tempera- | ure pipe. in temperature bet-
ween them. ture between them. ween them.
Sight glass Almost transparent. | A flow of bubbles Something like fog Even at idle with the
condition A flow of bubbles always can be seen. | faintly can be seen. | fan at “HI” (with the
can be seen, but It appears some- window fully open),
they disappear times transparent, the bubbles cannot
when the throttle is | and sometimes be seen.
opened. frothy.
Air condi- NG NG NG
tioner cycle OK (Not enough (Almost no (Too much
condition refrigerant) refrigerant) refrigerant)

The sight glass provides accurate diagnosis only under the following conditions.
If the vehicle can be tested under these conditions, check the sight glass appearance and compare to the

chart.

*  Engine speed Idling

o % % ok %

NOTE 1

A/C switch “ON”
Blower fan operating at highest speed

Air source selector lever at “RECIRC”
Temperature control knob at coldest position
Ambient temperature below 30°C (86°F) and humidity below 70% (See NOTE 1)
High side pressure less than 1863 kPa (19 kg-cm?2 / 270 PSI) (See NOTE 2)

If the vehicle cannot be moved to a testing location that meets these specifications, then the sight glass
cannot be used for diagnosis. You must discharge and recover the refrigerant, then recharge the system
with the specified amount of refrigerant. Then continue checking the system performance.

NOTE 2

If the high side pressure is greater than stated, the sight glass cannot be used for diagnosis. You must
discharge and recover the refrigerant, then recharge the system with the specified amount of refrigerant.
Then continue checking system performance.
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Compressor Assembly and Associated Parts

6VD1/6VEL (LHD)

Legend

agrwnE

Compressor Bracket

Seal Washer

Refrigerant Line Connector
Compressor

Serpentine Belt

852RW010

Removal

1.
2.

Disconnect the battery ground cable.

Discharge and recover refrigerant

« Refer to Refrigerant Recovery in this
section.

Disconnect magnetic clutch harness

connector.
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Legend

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

Tensioner

Idle Pulley

Cooling Fun Pulley
Serpentine Belt

Power Steering Oil Pump
Air Conditioner Compressor
Crankshaft Pulley
Generator

850RY00001

4. Remove serpentine belt.

* Move serpentine belt tensioner to loose side using

wrench then remove serpentine belt.
5. Disconnect refrigerant line connector.

* When removing the line connector, the connecting
part should immediately be plugged or capped to
prevent foreign matter from being mixed into the
line

6. Remove compressor.
Installation
1) Install compressor.

e Tighten the compressor fixing bolts to the specified
torque.

Compressor Fixing Torque N-m (kg-m / Ib-ft)

19 (1.9/14)
2) Connect refrigerant line connector.

e Tighten the refrigerant line connector fixing bolts
to the specified torque

Refrigerant Line Bolt Torque N-m (kg-m / Ib-ft)

15(1.5/11)

e O-rings cannot be reused. Always replace with new
ones.

e Be sure to apply new compressor oil to the O-rings
when connecting refrigerant lines.

3) Install serpentine belt.

« Move serpentine belt tensioner to loose side using
wrench, then install serpentine belt to normal
position.
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COMPRESSOR

6VD1/6VE1l (RHD) & 6VD1 (LHD SAUDI/PHILIPPIN)

Legend

1)
(2)
3)
4)

Magnetic Clutch Harness Connector
To Evaporator

Refrigerant Line Connector

To Condenser

®)
(6)
(1)
(8)
©)

Compressor
Serpentine Belt
Radiator Fan
Radiator Fan Shroud
Compressor Bracket

852RY00007
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Removal

1.
2.

N

Disconnect the battery ground cable.
Discharge and recover refrigerant.
» Refer to Refrigerant Recovery in this section.

. Disconnect magnetic clutch harness connector.
. Remove radiator fan shroud.
. Remove radiator fan.

« When the fan is removed, be sure to tighten
the fan fixing nuts temporarily to their original
positions.

. Remove serpentine belt.

* Move serpentine belt tensioner to loose side
using wrench, then remove serpentine belt.

850RX003

Legend

1)
()
®3)
(4)
(5)
(6)
(7)
(8)

Tensioner

Idle Pulley

Cooling Fan Pulley
Serpentine Belt

Power Steering Oil Pump
Air Conditioner Compressor
Crankshaft Pulley
Generator

7.

Disconnect refrigerant line connector.

e When removing the line connector, the
connecting part should immediately be
plugged or capped to prevent foreign matter
from being mixed into the line.

. Remove compressor.

Installation

1.

(&)

Install compressor.

» Tighten the compressor fixing bolts to the
specified torque.

Compressor Fixing Torque
19(1.9/14)

N-m (kg-m / Ib-ft)

. Connect refrigerant line connector.

e Tighten the refrigerant line connector fixing
bolts to the specified torque.

Refrigerant Line Bolt Torque N-m (kg-m / Ib-ft)
15 (1.5/11)
» O-rings cannot be reused. Always replace with

new ones.

» Be sure to apply new compressor oil to the O-
rings when connecting refrigerant lines.

. Install serpentine belt.

* Move serpentine belt tensioner to loose side
using wrench, then install serpentine belt to
normal position.

. Install radiator fan.
. Install radiator fan shroud.
. Connect magnetic clutch harness connector.
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4JG2 ENGINE

Compressor
bracket

871RY00013

Removal Steps Installation Steps
1. Airduct To install, follow the removal steps in the
2. Magnetic clutch harness connector reverse order.
3. Drive belt
4. Refrigerant line connector
5. Compressor
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=

adjustment/ bo

|§| REMOVAL

Preparation:
< Battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section)
1. Air Duct (Turbo to air cleaner)
Cover up the air duct connecting portion to prevent
foreign materials from getting into the turbo and the

air cleaner.
2. Magnetic Clutch Harness Connector
3. Drive Belt

Loosen the power steering pump unit fixing bolts,
then loosen the drive belt adjustment bolt and
remove the drive belt.

4. Refrigerant Line Connector
5. Compressor

INSTALLATION

5. Compressor
Tighten the compressor fixing bolts to the specified
torque.

Compressor Bolt Torque N-m (kg-m / Ib-ft)

40 (4.1 30)

4. Refrigerant Line Connector
* O-rings cannot be reused. Always replace with new
ones.
* Be sure to apply new compressor oil to the O-rings
when connecting refrigerant lines.
« Tighten the refrigerant line connector to the
specified torque.

Refrigerant Line Bolt Torque N-m (kg-m / Ib-ft)

27 (2.8 1 20)
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98N{10kgf}
Compressor

Power steering
pump pulley

Tension adjustment

Drive belt bolt

Crank pulley

850RY00002

3. Drive Belt

1) Temporary tighten the power steering pump unit

2)

fixing bolts.

Push the drive belt when the force of 98N {10kgf}.,
and adjust the drive belt tension by tightening
drive belt tension adjustment bolt, till the 14 (017
mm (0.55 [00.67 in) of deflection of the belt is
obtained. Then tighten the power steering pump
fixing bolts.

2. Magnetic Clutch Harness Connector
1. Air Duct (Turbo to air cleaner)
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4JX1 ENGINE

852RY00011

To install, follow the removal steps in the

Installation Steps
reverse order.

Removal Steps
1. Airduct

2. Compressor bracket

3. Magnetic clutch harness

connector
4. Compressor

5. Drive belt

6. Refrigerant line connector



AIR CONDITIONING 1B -31

Tension adjustment bolt Tension pally

Compressor
p 14~17mm

W @‘”E O~ (0.55-0.67in)
- ¢ 98N{10kgf}
&C=*J§-«
Ao

%P O

Y

§*Ky“ =‘
2 mf

© )RR
(o]
o ©

QS
N
(o)
57,
Crank shaft pully

Q

850RY00003

|E| REMOVAL

Preparation:

- Battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section)
1. Air Duct (Turbo to air cleaner)
Cover up the air duct connecting portion to prevent
foreign materials from getting into the turbo and the

air cleaner.

2. Magnetic Clutch Harness Connector

3. Drive Belt

Loosen the power steering pump unit fixing bolts,
then loosen the drive belt adjustment bolt and
remove the drive belt.

4. Refrigerant Line Connector

5. Compressor

INSTALLATION

5. Compressor

Tighten the compressor fixing bolts to the specified

torque.

Compressor Bolt Torque

N-m (kg-m / Ib-ft)

40 (4.1 / 30)

4. Refrigerant Line Connector
« O-rings cannot be reused. Always replace with new

ones.

Be sure to apply new compressor oil to the O-rings
when connecting refrigerant lines.

« Tighten the refrigerant line connector to the

specified torque.

Refrigerant Line Bolt Torque

N-m (kg:m / Ib-ft)

27 (2.8 / 20)
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Tension adjustment bolt Tension pally
Compressor

14~17mm
O —F 20— (0.55-0.67in)

7 e 98N{10kgf}
TE*%— X
@r O \\

Crank shaft pully

850RY00003

3. Drive Belt

1) Temporary tighten the power steering pump unit
fixing bolts.

2) Push the drive belt when the force of 98N {10kgf}.,
and adjust the drive belt tension by tightening
drive belt tension adjustment bolt, till the 14 017
mm (0.55 00.67 in) of deflection of the belt is
obtained. Then tighten the power steering pump
fixing bolts.

2. Magnetic Clutch Harness Connector
1. Air Duct (Turbo to air cleaner)
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CONDENSER ASSEMBLY (LHD V6 WITHOUT CONDENSER FAN)

875RW001

Legend (4) Radiator Grille
(1) Refrigerant Line (5) Engine Hood Front End Stay
(2) Pressure Switch Connector (6) Condenser Assembly

(3) Front Bumper Assembly
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REMOVAL
1. Disconnect the battery ground cable.
2. Discharge and recover refrigerant.
* Refer to Refrigerant Recovery in this section.
3. Remove radiator grille.
4. Remove front bumper assembly.
« Refer to Bumpers in Body and Accessories section.
5. Remove engine hood front end stay.
6. Disconnect pressure switch connector.
7. Disconnect refrigerant line.

* When removing the line connector, the connecting
part should immediately be plugged or capped to
prevent foreign matter from being mixed into the
line.

8. Remove condenser assembly.

« Handle with care to prevent damaging the
condenser or radiator fin.

* Be sure to apply new compressor oil to the O-rings
when connecting the refrigerant line.

|E| INSTALLATION

1,
2.
3.
4.
5.
6.

Install condenser assembly.

« If installing a new condenser, be sure to add 30cc
(1.0 fl. oz.) of new compressor oil to a new one.

« Tighten the condenser fixing bolts to the specified
torque.

Condenser Fixing Torque N-m (kg-m / Ib-in)
6 (0.6 /52)

Connect refrigerant line.
< Tighten the inlet line connector fixing bolt to the
specified torque.

Inlet Line Torque N-m (kg-m / Ib-ft)
15(1.5/11)

Tighten the outlet line connector fixing bolt to the
specified torque.

Outlet Line Torque N-m (kg-m / Ib-in)
6 (0.6 / 52)

O-rings cannot be reused. Always replace with new

ones.

* Be sure to apply new compressor oil to the O-rings
when connecting the refrigerant line..

Connect pressure switch connector.

Install engine hood front end stay.

Install front bumper assembly.

Install radiator grille.
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CONDENSER FAN MOTOR

875RY00002

Removal Steps (4) Condenser Unit Net
(1) Condenser Fan Motor (5) Radiator Grille
(2) Fan Motor Shroud (6) Condenser Fan Assembly

(3) Motor Fan (7) Shroud Bracket
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Removal

1.
2.

6.
7.

Disconnect the battery ground cable.
Discharge and recover refrigerant.
» Refer to Refrigerant Recovery in this section.

. Remove radiator grille.
. Remove condenser fan assembly.

¢ Disconnect the fan motor connector and
remove the 4 fixing bolts.

. Remove condenser unit net.

* Remove the 4 fixing screws.
Remove motor fan.
Remove condenser fan motor.

Installation

To install, follow the removal steps in the reverse
order, noting the following point.

1.

Route the fan motor harness in its previous
position and fix it securely with clip and bracket.
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RECEIVER/DRIER

Removal Steps

Radiator grille

Pressure switch connector
Refrigerant line

Bracket bolt
Receiver/drier

agrwnPE

Installation Steps

To install, follow the removal steps in the
reverse order.

|E| REMOVAL

Preparation:

« Disconnect the battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section.)

1. Radiator Grille
2. Pressure Switch Connector
3. Refrigerant Line

When removing the line connected part, the
connecting part should immediately be plugged or
capped to prevent foreign matter from being mixed
into the line.

Bracket Bolt

Receiver/Drier

Loosen the bolt, then, using care not to touch or bend

the refrigerant line, carefully pull out the receiver/
drier.
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|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

1.

2.

If installing a new receiver/drier, be sure to add 30 cc
(0.8 Imp fl 0z) of new compressor oil to a new one.
Put the receiver/drier in the bracket, and connect with
the refrigerant line. Check that no excessive force is
imposed on the line. Fasten the bracket bolt to the
receiver/drier.

Tighten the line to the specified torque.

Refrigerant Line Bolt Torque N-m (kg-m / Ib-in)
6 (0.6 /52)

O-rings cannot be reused. Always replace with new
ones.

Be sure to apply new compressor oil to the O-rings
when connecting refrigerant line.
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PRESSURE SWITCH

Removal Steps
1. Radiator grille

Installation Steps
To install, follow the removal steps in the

2. Pressure switch connector reverse order.

3. Pressure switch

|E| REMOVAL

Preparation:
« Disconnect the battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section.)

1. Radiator Grille

2. Pressure Switch Connector

3. Pressure Switch
When removing the switch connected part, the
connecting part should immediately be plugged or
capped to prevent foreign matter from being mixed
into the line.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:
1. O-ring cannot be reused. Always replace with a new
one.
2. Be sure to apply new compressor oil to the O-ring
when connecting pressure switch.
3. Tighten the pressure switch to the specified torque.

Pressure Switch Torque N-m (kg-m / Ib-in)

13 (1.3/113)
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Receiver/Drier and Associated Parts (LHD V6 without Condenser Fan)

W
RRA
W |
SRR
R
ESRRERREHN)
RGN
AR RIRKIGRRINRALY
TRR DRI &
‘\‘:“‘3‘,:“.‘-\‘:“3"“",‘%
AR
Rraie
S ﬁ|—

Legend

1.

2
3.
4,
5

Pressure Switch Connector
Refrigerant Line

Receiver / Drier

Radiator Grille

Bracket Bolt

875RW002

REMOVAL

1.
2.

ok w

o

Disconnect the battery ground cable

Discharge and recover refrigerant

* Refer to “REFRIGERANT RECOVERY” in this
section.

Remove radiator grille.

Disconnect pressure switch connector.

Disconnect refrigerant line.

¢ When removing the line connected part, the
connecting part should immediately be plugged or
capped to prevent foreign matter form being mixed
in to line.

Remove bracket bolt.

Remove receiver/drier.

¢ Loosen the bolt, then, using care not to touch or
bend the refrigerant line, carefully pull out the
receiver/drier.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

1.

2.

If installing a new receiver/drier, be sure to add
30cc(1.0 fl. 0z.) of new compressor oil to a new one.
Put the receiver/drier in the bracket and connect with
the refrigerant line. Check that no excessive force is
imposed on the line. Fasten the bracket bolt to the
receiver/drier.

Tighten the refrigerant line to the specified torque.

Refrigerant Line Blot Torque N-m (kg-m / Ib-in)

6 (0.6/52)

O-rings cannot be reused. Always replace with new
ones.

Be sure to apply new compressor oil to the O-rings
when connecting the refrigerant line.
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Pressure Switch and Associated Parts

875RW005

Legend
1. Pressure switch connector
2. Pressure switch
3. Radiator Grille

|E| REMOVAL

Preparation:
« Disconnect the battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section.)

1. Radiator Grille

2. Pressure Switch Connector

3. Pressure Switch
When removing the switch connected part, the
connecting part should immediately be plugged or
capped to prevent foreign matter from being mixed
into the line.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:
1. O-ring cannot be reused. Always replace with a new
one.
2. Be sure to apply new compressor oil to the O-ring
when connecting pressure switch.
3. Tighten the pressure switch to the specified torque.

Pressure Switch Torque N-m (kg-m / Ib-in)

13 (1.3/113)
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EVAPORATOR ASSEMBLY

This illustration is based on LHD

clectronic thermostat JE ) )|
e &)

P e
B v e =T N
= =T

s @R

850RW00001

Removal Steps Installation Steps
1. Front console assembly To install, follow the removal steps in the
2. Lower cluster assembly reverse order.
3. Glove box
4. Instrument panel passenger

lower cover assembly

Passenger knee bolster

reinforcement assembly

6. Resistor and electronic
thermostat connector

7. Drain hose

Refrigerant line

9. Evaporator assembly

o

©
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Resistor connector

|E| REMOVAL

Preparation:

aprwbdPRE

« Disconnect the battery ground cable
« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section.)

Front Console Assembly

Lower Cluster Assembly

Glove Box

Instrument Panel Passenger Lower Cover Assembly

Passenger Knee Bolster Reinforcement Assembly

« Refer to Section 10 “BODY” for INSTRUMENT
PANEL ASSEMBLY removal procedure.

Resistor and Electronic Thermostat Connector

Drain Hose

Refrigerant Line

» Use a back-up wrench when disconnecting and
reconnecting the refrigerant lines.

* When removing the refrigerant line connected part,
the connecting part should immediately be
plugged or capped to prevent foreign matter from
being mixed into the line.

Evaporator Assembly

INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

l.

2.
3.
4.

To install a new evaporator assembly, add 50cc
(2.4 Imp fl oz) of new compressor oil to a new core.
Tighten the refrigerant outlet line to the specified
torque.

Outlet Line Torque N-m (kg-m / Ib-ft)
25 (2.5/18)

Tighten the refrigerant inlet line to the specified
torque.

Inlet Line Torque N-m (kg-m / Ib-ft)
15(1.5/11)

O-rings cannot be reused. Always replace with new
ones.

Be sure to apply new compressor oil to the O-rings
when connecting lines.
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EVAPORATOR CORE AND/OR EXPANSION VALVE

This illustration is based on LHD

Legend

1)
()
®3)
(4)
(5)
(6)

Lining

Expansion Valve
O-ring

Lower Case
Evaporator Assembly
Pollen Filter

(7)
(8)
(9)
(10)
(11)

Attaching Screw
Lining

Evaporator Core
Electronic Thermostat
Upper Case

874RY00012
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Removal 9. Remove evaporator core.

1. Disconnect the battery ground cable.
2. Discharge and recover refrigerant. 1
» Refer to Refrigerant Recovery in this section.

3. Remove evaporator assembly.
» Refer to Evaporator Assembly in this section. ~—
. Remove pollen filter. EEE
. Pull the sensor from the evaporator assembly. {
. Remove attaching screw. 7
. Remove upper case.
. Remove lower case.

« Slit the case parting face with a knife since the
lining is separated when removing the
evaporator.

00 N O 01 b~

874RY00006

10. Remove expansion valve.
» Tear off the insulator carefully.

e Use a back-up wrench when disconnecting all
refrigerant pipes.

Installation

To install, follow the removal steps in the reverse
order, noting the following points:
1. The sensor is installed on the core with the clip.

2. The sensor must not interfere with the
evaporator core.

3. When installing the new evaporator core, install
the thermo sensor (2) to the evaporator core (1)

oraRsece specified position with the clip in the illustration.
« Lift to remove the upper case.
SENSOR TO BE LOCATED
AT 7TH LINE FROM LEFT

—
V7

N

Lower case | Upper case

-t

— ] A7
}’ e
e .:E 2 57.5mm(2.26 in.)

874RX021

874RY00005
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4,

5.

O-rings cannot be reused, Always replace with
new ones.

Be sure to apply new compressor oil to the O-
rings when connecting lines.

. Be sure to install the sensor and the insulator on

the place where they were before.

. To install a new evaporator core, add 50cc (1.7

fl. 0z.) of new compressor oil to the new core.

. Tighten the refrigerant lines to the specified

torque. Refer to Main Data and Specifications for
Torque Specifications in this section.

. Apply an adhesive to the parting face of the

lining when assembling the evaporator
assembly.
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ELECTRONIC THERMOSTAT

Installation

To install, follow the removal steps in the reverse
order, noting the following points.
1. Install the thermostat sensor to the evaporator
core specified position with the clip.
2. The sensor is installed on the core with the clip
and it must not interfere with the core.

SENSOR TO BE LOCATED
AT 7TH LINE FROM LEFT

-

Lower case | Upper case

-¢

2 57.5mm(2.26 in.)

Legend

(1) Thermo Sensor
(2) Evaporator Core
(3) Evaporator

(4) Thermostat Unit

Removal

1. Disconnect the battery ground cable.
2. Discharge and recover refrigerant.

» Refer to Refrigerant Recovery in this section.
3. Remove evaporator assembly.

« Refer to Evaporator Assembly
procedure in this section.

4. Remove electronic thermostat.
* Pull the sensor from the evaporator assembly.

removal

874RX021
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A/C SWITCH AND ILLUMINATION BULB

2
3\
\\
I\\%/I
Removal Steps Installation Steps
1. Control lever assembly To install, follow the removal steps in the
2. A/C switch reverse order.

3. Illumination bulb

|§| REMOVAL

Preparation:

Disconnect the battery ground cable
1. Control Lever Assembly

Refer to Section 1A “CONTROL LEVER ASSEMBLY”
removal procedure.

] 2. A/C Switch

/ Gatch portion Raise up the catch portion of the switch and remove

the switch while pushing it toward the outside.

A/C switch

o

3. Illumination Bulb
Turn the illumination bulb counterclockwise to

remove.

INSTALLATION

To install, follow the removal steps in the reverse order.
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REFRIGERANT LINE
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Removal Steps Installation Steps
1. Radiator grille To install, follow the removal steps in the
2. Air cleaner reverse order.
2a. Dust
2b. Battery and reserver tank

2c.

NooM®

Air cleaner cover

Clip and clamp

Liquid line (High-pressure pipe)
Suction line (Low-pressure pipe)
Suction line (Low-pressure hose)
Discharge line (High-pressure hose)

|§| REMOVAL

Preparation:

< Disconnect the battery ground cable

« Discharge and recover refrigerant (Refer to
“REFRIGERANT RECOVERY” in this section.)

1. Radiator Grille

2. Air Cleaner

2a. Duct

2b. Battery and Reserver Tank

2c. Air Cleaner Cover

3. Clip and Clamp

4. Liquid Line (High-pressure pipe)

5. Suction Line (Low-pressure pipe)

6. Suction Line (Low-pressure hose)

7. Discharge Line (High-pressure hose)

¢ Use a back-up wrench when disconnecting and
reconnecting the refrigerant lines.

« When removing the refrigerant line connecting
part, the connecting part should immediately be
plugged or capped to prevent foreign matter from
being mixed into the line.

|E| INSTALLATION

To install, follow the removal steps in the reverse order,
noting the following points:

1. O-rings cannot be reused. Always replace new ones.
2. Be sure to apply compressor oil to the O-rings when
connecting refrigerant lines.
@ 3. Tighten the refrigerant line to the specified torque.
(Refer to “SERVICE INFORMATION” for FIXING
TORQUE in section 00.)
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REAR COOLER PARTS

Legend

(1)
(2)
®3)
(4)
(5)
(6)
()

Liquid Line (high pressure pipe)
Cooling Unit

Suction Line (low pressure pipe)
Duct Assembly

Duct Assembly

Switch

Knob

(8)

9)
(10)
(11)
(12)
(13)
(14)

Panel

Resistor

Drain Hose
Cover Assembly
Filter

Wire Harness
Grille Assembly

855RY00002
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REAR COOLER PARTS (ROOF DUCT TYPE)

Legend

(1)
()
®3)
(4)
(5)
(6)
(7)
(8)

Roof Duct Bracket

Roof Duct

Lower Duct

Resistor

Wire Harness

Liquid Line (high pressure pipe)
Suction Line (low pressure pipe)
Drain Hose

(9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)

Cover Assembly
Filter

Cooling Unit

Grille Assembly
Panel

Knob

Nut

Fan Control Switch

855RY00001
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WIRING DIAGRAM

(Switch) (Resistor)
O
— 0.50 LG
> O QO 20L0
0.850 RG
3 O O  3owmi
. O 0.8500 WR . O woni
0.850B —
s .
&
O
Ry
vy}
0.850 RW
(Vehicle) Io o” [O O] (Motor)
1 5 5 4
. =
1 3 o S
2 4 1195 4
Switch Vehicle Motor

Resistor

DO8RY00303
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TORQUE SPECIFICATIONS

N-m (kg-m/ib-ft)

25(2.5/18)

25(2.5/18)

25(2.5/18)

NR

2 25(2.5/18)

EO06RY00003



AIR CONDITIONING 1B - 55

TORQUE SPECIFICATIONS (ROOF DUCT TYPE)
N-m (kg-m/ib-ft)

25 (2.5/18)

25 (2.5/18)

25 (2.5/18)

15 (1.5/11)

E06RY00002
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DIAGNOSIS

Rear Air Conditioning Cycle Diagnosis

Condition

Possible Cause

Correction

No cooling or insufficient cooling

Front air conditioner not switched
on.

Switch front A/C switch ON.

Other

See front air conditioner
workshop manual.

Insufficient velocity of cooling air

Clogged filter

Clean or replace cooling unit filter.

Other

See front air conditioner
workshop manual.
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FAN CONTROL SWITCH

Inspection

Using an electric circuit tester, check continuity between
terminals.

If not as specified, replace the switch.

1 2 3 4
OFF
LOW O——O
MEDIUM O O
Fan control switch HIGH O O
OFF
0.85B =1
L 051G
2
:/ M 0.85Y 3
So/H 0.85RG Y
2 4
1 3
RESISTOR
Inspection

Using an electric circuit tester, check the resistance
between the terminals specified below.
If the resistances are not as specified, replace the resistor.

Terminal Resistance (Q)
Mo ~ MH 0.5
Resistor
Mo ~ ML 1.6
0.5Q 1.1Q

5o ol

Mo

[——]

/

0.5LG(ML)/ "

826RY00016
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COOLING UNIT

Main Components

0000000000

Legend
(1) Evaporator Assembly
(2) Expansion Valve
(3) Fan Motor



AIR CONDITIONING 1B -59

Fan motor connector

” 0.85B (-) 4
ﬂ?o.% R(+)5

872RY00002

FAN MOTOR

Inspection

1. Disconnect the fan motor connector from the A/C
harness.

2. Connect the battery’s positive terminal to the No.5
terminal of the fan motor and the negative terminal to
the No.4 terminal.

3. Check that the fan motor operates correctly.
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FULL AUTOMATIC AIR CONDITIONING SYSTEM

GENERAL DESCRIPTION

Using a variety of sensors, this full automatic heater and air conditioner accurately senses outside air
temperature, solar radiation quantity, evaporator’s blowing temperature, heater core coolant temperature
and interior temperature, then enters these data to the automatic heater/air conditioner control unit
(equipped with the built-in micro-computer). The data provided to the control unit enables to automatically
control blow temperature and blow air quantity, turn on or off the compressor and switch the blow port as
well as switching between the fresh air intake and interior air circulation.

Resetting the automatic function allows you to switch to the manual control mode.

The self-diagnosis function of the automatic heater and air conditioner control unit (with the built-in micro-
computer) allows the unit to access and diagnose a failed part easier and quicker.

Full Automatic Air Conditioner Parts Configuration

This illustration is based on RHD

Legend

1)
()
®3)
(4)
(®)
(6)

Lower Center Vent Box
Sun Sensor

Mix Actuator

Mode Actuator

Heater Unit

In Car Sensor

(7)
(8)
(9)
(10)
(11)
(12)
(13)

865RY0004

Pollen Filter

Automatic Air Conditioner Control Unit
Max-High Relay

Blower Unit

Intake Actuator

Duct Sensor

Evaporator Assembly




AIR CONDITIONING 1B-61

MEMO



1B-62 AIR CONDITIONING

CIRCUIT DIAGRAM
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5W

C-16 10A
CLOCK ROOM

0.5R/W

0.3RW

26

0.5R/W
5

AUDIO

)
Q
<
=
7]
o
w
=
@
<
=
n

HEATER A/C RELAY

C-11 10A

F-12 10A
TAIL-RH

O \.O———» TAIL REAY(4)

0.85R/W
=
@ |o

0.5G/R

35

AUTO A/C CONTORL UNIT

36

1-32
9

0.5R/G

ILLUMINATION
CONTROLLER

1.25B

C-20 10A
AIR CON
SUR log Vo' H-26 14
C-19 25A
BLOWER
o
®
1
B-5
BLOWER
MOTOR %
&
=
B-5
2
o
3
N
4
H-48
o
3
N
o
o
m
o
o
o
&8
=
1 1
POWER 1-50 1-51 1-51
TRANSISTOR MAX HI
2 RELAY
I-50
1-50 1-51 1-51
3 3
o
] 1) E
° - !
5 I
o
<
@
[0
@
o
o
&
17 19
1-33 1-33

BODY-LH 1| }—@

2B

14

12

33

AUTO A/C CONTORL UNIT

22

0.5B

1.25B

1.25B

BODY-RH || }—E}

DO8RY00121



AIR CONDITIONING 1B-67

/ago

/gaeo

=)
<

~|
i

?

uas0 x

X-7

¥aso

AIC
COMPRESSOR
RELAY

i

X-7

NI
x

A/™8S0

<
?

a/48ae’0

oW
rea

ase't

IN CAR
SENSOR

o~

AMEO

E
¥
-
A! uMeo
E
¥

@

©
<
l! 0/1so

INTAKE
ACTUATOR
MAGNETIC

ﬂ CLUTCH

7

3

g e e
T| amgso || T amaso [

L

a/95'0

o~

a/9¢'0

¥as0

©
=
I

o - “ N o o o
e 3 glo_ol% ) — B
waso || T[ owgo |z|[ waso [[O| T || moso|| £[meso | T [[waso]| x

PURESSURE

SwW

¥4as0

THERMO
SENSOR

n —
p (STa)NOd
x T|| ooso

X-5
1

9/dS'0

AIC THERMO
RELAY

E-19

9/dS'0

a/AS0

g/AS0

ATUO A/C CONTROL UNIT

1.25B

DO8RY00122



1B-68 AIR CONDITIONING

/ge’o

©

0
o
wgeo [T a/ago

Vgeo Jae0
m ] ] ©
&k 3
2 . o H/HOE0
el T 17T &= ~ <
al & 3 7
g] @ — SRR =|[woe0
=3 [ I I ~ v
5 8 3
o @ 9/49E0 I||ordoe
b I el © S
& 2 2
o) @ hi
Q _ @ /L0 T|| dnoe
T L= T o o
< 3 g
) - o0 HOE0 T|| ¥og0
T |7 T &=— <
= 3
u @ O/49E0
3 L ° IS i
: ol
@ 9IAE0 I||oae0 [[=
- -
mw m. 4i
@ YE/IAE0 T|ug/ae0
o<s—>1T ~
7o) wn
I

o
(323
©
AE0 T AE0
~ ©
® 2 &
RIEEN) 8e0 - 9INED T DINED
© o~
- UINE'O T )
© <
g : 2l
A,u. (2]
| MIAEO T MAEO
YOLVYNLOV XIN
BT
@ @
ge0 - - WOTIED
HOSN3S NNS
N o
el 2 T
T8e0 = - WOED 2
YOSN3S 10na
<
I ~EHEWSHE 2
geo vge0 © © 9/97€°0 g/971€°0 <

HYOSN3S LNIIFGAY

26

25

AUTO A/C CONTROL UNIT

24

23

11

DO8RY00123



AIR CONDITIONING 1B-69

MEMO



1B-70 AIR CONDITIONING

43X1 (RHD)

FL-3
40A C/HEAT 3WIL
THERMO SW RELAY
2
038R TT 1 o %o 0.5G/B
5W 5 3w ! | rony | 2
H-14 X-21 X21| [+ QWS THERMO SW
2 2
10 S 0.5G/Y,
FL-1 CHARGE 0.85W/G H-41, ECM(J1-23)
80A MAIN RELAY(1)
pP-2
=
o HEATER
« & AIC RELAY 13 PRESSURE SW
S 05BR s 05LG o [ o o | 0.5G/W
1 ]
0.58
C-1925A 9
BLOWER
o
58
i) I C-16
b /A g CLOCK, ROOM & 03B/
— o«
- - = 104 o
B-5 0.5BR
BLOWER
BODY ENG. FRAME 3 MOTOR H-26
7 _
) = 10
o
o
&
s
B5
S
=z
E 1
g S INTAKE
N
z ACTUATOR
s I @
z = H-20 a
o E-23 2> o
Q
&
9 ?
°l 12 @ @
6 H-17 B ﬁ
z < - - -
3 @ :;, ) , ) 1-49 | [ a9 | [ 1-a9 | [ 1
S &3 3 @ 2 Js |1 2
i Zg o o POWER 1-50 1-51 | | I-51 o
o >
2 sl 2=k = S TRANSISTOR Z @
4 a0 3 2 o
e H4a| 20 & e °
A A 50 I
o x
g I
in @ 2 =
ol 1 3 = 1-50 I-51 I-51 ° > " >
3 Q B « >
H-24 °© 8 3 4 3 a 2 a 2
o
z g & ﬁ 8
4 in o 1 <
@ =] o 4
© 3 H-20 Q
)
- o
8 S|4 9 10 17 19 10 7 1 |12 13 |14
1-32 133 | | 132 1-32 1-33] | 1-33 1-32 1-32 1-32 | [ 1-33 | [ 1-33 || I-33
21 7 36 35 (o 14 12 33 22 34 19 18 17
& AUTO A/IC CONTROL UNIT
29
1-32
16
B-1
o
o)
o o
20
BODY-RH I | H B-19 1.258 H-27 1.258
BODY-RH |

DO8RY00114



AIR CONDITIONING 1B-71

CERAMIC CERAMIC
,  HEATERRELAY , 15
3WIL 3WIG 3WIG
[Tx12f0~"o x12]|
05G/8 ! 2 osvie— 0svic f ]
{xre ot x ——
DIODE
z =
5 BODY-LH
ECM(J1-31) °
AIC THERMO MAGNETIC
RELAY CLUTCH
7 2 4
05G/0 05G/0
0.5BR - a1 Ho ‘ 17 05G/0 ]
4 0.5G/0
11
6
05PIG 0.5PIG
Hea1[[-2SCW_[Ty 5 Lol X-5 H-16
1 3 —
2
5}
3
S
0.5PIG
0.3BIL
9 8 o
o
o o o
@ H-24 2 3 H-67 8
© @ ©
S} S} S} MODE
ACTUATOR
VENT . B/L - FOOT : DIF : DEF
4 MIX s |
4 4
3 % ACTUATOR [25
o %] x %
1) 4 Q 1]
z i} 2} Z
w 7] z i}
) = B 0
x = ul |
< w 4 o
3] @ 2 2 < o
z = a @ @
< 3 3
132 | (32 1-45 1-45 | | 1-45 | [ B-69 S S
2 3 6 2 |7 |1
c Q o c
o o g o
e E 14 Q > & Q g x 8 8 . 8 17
9 > > > ) N > % Q@ IS S o S
™ ™ o« el o k2 (] & ()
<} [S] =] =1 o (=} S o
2 2
e S =
gl 8 ® ® 4 5 6 7 12 18 19 5 1
s o H-24 ° ° 7| (167 [H-67] [H-67 H-25 H-26 | [H-26 | [H-25] [H-26
° @
I}
iy}
@ S
@ ] =
2 2l oz e | & ¢ gl | g =
® > > = ) N > @ Q Q Q
E @ @ ® S % o 3 ® @ @
o (=] (=] o o o =} o
1 2 3 20 6 5 15 5 4 3 10 9 8 7 13 14 |11 |18
1-33 1-32 | | 132 | [ 13| [ s3] [12 ] [ 1a2 1-33 | [ 133] [ 1-33 3 132 [ 132 | [1-33 ] [ 133
10 9 8 11 23 24 16 6 25 26 1 2 3 4 32 3L 20 13
AUTO A/C CONTROL UNIT

DO8RY00115



1B-72 AIR CONDITIONING

43X1 (LHD)

FL-3
40A C/HEATER 3WIL
THERMO SW RELAY
0.58R o 0.5G/B
5W . 5 3w o.58R ] 3
H-14 - x21 "] x 21 ~ L—— QWS THERMO SW
i 20561y
o ..
FL-1 STARTER 0.50/G H-42 ECM(J1-23)
80A MAIN SW (ACC)
1 2
B-36 B-36
P-2 > 7
3 HEATER AND <{ 0.5BR[, TI0.5BR,
m AICRELAY 9 1 PRESSURE SW
@ 0.5BR 0.5LG 0.5G/W
© B-36 B-36 H-9 1
3 [4 o
o
i)
x| S
0.38 a
1
§5A9 c-20
BLOWER 10A AIC
C-16 &
@ 2
© §CLOCK, ROOM « 3 0.38/L
— w o
— 10A 28
s 0.5BR
1S)
E
BODY ENG FRAME 3 u B-5 )
Z ;
m| © ] o
© - 8
o — e S
s
3 5
- 4 % ——
z H-48 < m m INTAKE
21 ACTUATOR
o| &
2 | &
@ x| &
2 u 2L/B
"
ELECTRONIC 1 2 1
THERMOSTAT [ 50 1-51 1-51
12
2 [
MAX
H-17 1-50 f HI 1-49 @
RELAY 2 5 T >
1-50 1-51 151
2 3
x 3 4 3
o H-4
Q
Q Il =
& °| 8
o1 ] < fe) x >
3 g g S 2| & 3
H-9 Q 0 0 D @ o
s}
§ s H-48
@ S
o
@ o
8 5
- 8 S|4 17 |19 12 7 1 |12 13 |14
1-32 1-33 || 1-33 || I-33 1-32 1-.32 | [1-32 || 1-33 || 1-33 || I-33
21 7 4 2 33 22 34 9 18 7
AUTO A/C CONTROL UNIT
1-32
16
s}
0
o
BODY-LH |
15
1.258 1.258
BODY-RH || H B-2 H-48

DO8RY00116



CERAMIC HEATER
, RELAY CERAMIC HEATER
3WIL 3W/G
5 1
0.5G/8 0.5G/B
- osee e ¢y
2 =
g BODY-RH
ECM(J1-31) o
MAGNETIC
A/C THERMO RELAY , CLUTCH
0.5G/0 0.5G/0
H-41 H-6 : H-17 0.56/0 H
4 05G/0
21
05PG P 05PG
3 —
2
@
2]
o
05PIG
0.3B/L
<
o
3]
o
2 6 o
H H-9 3 5 H-25 8
[} [} o o
S S S
o
3 MODE ACTUATOR
o
B ) °l, VENT : B/L : FOOT : DIF : DEF
—LL MiX 1 ] 8
1-34 1-35 t
3 [ 1-34 | x -85 | ACTUATOR [1-45 | H-16
— @
3z 2 g 3 l \
z0 E 0 ” 2
i ) z & |
nS w o
e =8| ’ I |
52 RdE : w
2% g 7} a
134 | 132 Fas | 1-45 1-45 | | 1-45 | [ B-69 B-69 <
2 3 1 6 2 7 1 2 3
< Q < <
s 5 & &
aQ o O] x o Q @ @ & ] ]
9 § S s & S [ o S 3 S P 19
® ] x] ] o ) [x] & @
P <} <} =} s =] 2 =}
2 2
c 9 9
@ 4 ® i 4 2 6 3 1 |12 2 10 5 4
3 o
sl @ 7] [r-67] [n-67] [H-67] [H-20] [H-20 H-48 | [H-48] [H-a8] [H-48
o
© 8
S o o 4 9] 2 °
3 g g ¢ sz g ¢ & g g &
° s & &l 3 &l @ 2 8 ] @
o (=] (=] = o =} o o
2 3 20 6 5 15 5 4 3 10 9 8 14 |11 |18
10 9 8 11 23 24 16 6 25 26 1 2 3 7 32 31 20 13
AUTO A/C CONTROL UNIT
35
_ 05GR 0.5RIG o ILLUMINATION
TAIL RELAY CONTROLLER

DO8RY00117



1B-74 AIR CONDITIONING

FUNCTIONS AND FEATURES

Automatic interior temperature control

This function enables to maintain the interior temperature at the level specified from the temperature
control switch despite of changes in factors such as vehicle speeds, outside air temperature and number
of passengers.

Maximum cooling and heating function

You can select FC (Full cool, namely maximum cooling temperature) or FH (Full heat, maximum heating
temperature) from the temperature control lever.

Automatic air flow control

Air flow is automatically and consecutively fine tuned according to the specified interior temperature and
changes in aperture of the heater unit mix door.

Mode (blow port) control

This function automatically selects either one of the VENT, BI-LEVEL, FOOT or DEP mode for the blow
port according to changes of temperature on the blow port. Using the mode switch allows you to select a
desired blow port manually.

Intake (switching between the fresh air intake and circulation of interior air) control

The intake (switching between fresh air intake and circulation of interior air) mode automatically selects
either FRESH (fresh air intake), MIX or RECIRC (interior air circulation) according to changes of the blow
port temperature. Using the intake switch allows you to select a desired intake port manually (in the
manual operation, FRESH and RECIRC modes alone are available). Pressing the DEF (defrost) mode
switch selects the FRESH (fresh air intake).

Cooler start-up timing control

This function is used for maintaining the air flow at "LOW" level until the evaporator is sufficiently cooled
down. It is intended to prevent a large volume of hot air being blowing into inside of a vehicle when the
cooler is turned on in hot summer season.

Heater start-up timing control

This function is used for maintained the air flow at "LOW" level and also for maintaining the defrost
mode until temperature of coolant in the heater core is sufficiently heated. It is intended to prevent a
large volume of cool air being blown into inside of a vehicle when the heater is turned on in cold winter
season.

Solar radiation quantity offset control

The photodiode on the solar radiation sensor determines solar radiation quantity accurately to offset
interior temperature quickly.

Switch position storing function

This function is used for storing switch positions being selected in the immediately preceding operation,
namely the last time the ignition has been turned off. It simplifies the setup procedures when restarting
the system.

Self-diagnosis function

The self-diagnosis function turned on from the panel switch makes your troubleshooting easier (for detail
of this function, refer to the section titled "Self-Diagnosis").
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FULL AUTOMATIC AIR CONDITIONER BLOCK DIAGRAM

MODE indication
(LED) (Blow port)

INTAKE indication
(LED)
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(temperature control)
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AUTOMATIC HEATER/AIR CONDITIONER CONTROL UNIT (with the built-in micro-computer)
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AIR CONDITIONING PARTS

6VE1 (RHD)

Legend

(1)
()
®3)
(4)
(5)
(6)

Liquid Line (High Pressure Pipe)
Pressure Switch

Ambient Sensor

Receiver Drier

Discharge Line (High Pressure Hose)
Suction Line (Low Pressure Hose)

(7)
(8)
(9)
(10)
(11)
(12)
(13)

Compressor
Condenser Assembly
Drive Belt
Compressor Bracket
Drain Hose
Evaporator Assembly
O-ring

852RY00001




AIR CONDITIONING 1B-77

6VEL (LHD)

13

Legend

(1)
(2)
®3)
(4)
(5)
(6)

Liquid Line (High-Pressure Pipe)
O-ring

Discharge Line (High-Pressure Hose)
Pressure Switch

Receiver Drier

Ambient Sensor

()
(8)
9)
(10)
(11)
(12)
(13)

Condenser Assembly

Drive Belt

Compressor

Drain Hose

Suction Line (Low-Pressure Hose)
Evaporator Assembly

AJ/C Switch
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4JX1 (RHD)
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Legend

(1) Liquid Line (High-Pressure Pipe)

(2) Pressure Switch

(3) Receiver Drier

(4) Ambient Sensor

(5) Compressor Bracket

(6) Discharge Line (High-Pressure Hose)
(7) Suction Line (Low-Pressure Hose)

(8)

(9)
(10)
(11)
(12)
(13)
(14)
(15)

852RY00003

Compressor

Condenser Assembly

O-ring

Insulator Pipe

Suction Line (Low-Pressure Pipe)
Drain Hose

Evaporator Assembly

AJC Switch
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43X1 (LHD)

Q
\
N
N
N

Legend

(1)
(2)
®3)
(4)
(5)
(6)

Liquid Line (High-Pressure Pipe)
Pressure Switch

Receiver Drier

Ambient Sensor

Compressor Bracket

Discharge Line (High-Pressure Hose)

()
(8)
9)
(10)
(11)
(12)

852RY00004

Suction Line (Low-Pressure Hose)
Compressor

Condenser Assembly

Drain Hose

Evaporator Assembly

AJC Switch
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Control Panel Layout

\
] N 7/ 7
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(__9200000250000300 )
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o = [( I )] A/C
| \\
\

Legend

(1) Auto Switch

(2) Mode Switch

(3) DEF/FOOT Switch
(4) DEF Switch

(5) Intake Switch

(6) Fan Switch

(7) Air Conditioning Switch
(8) Temperature Control Knob

865RY00005
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Air Control Functions

\7— /J *\

13 12 11
Mode Position Display of Intake Status Set Temperature
VENT [BI-LEVELl FOOT |DEFFOOT| DEF (=] § Blue | 0White| I Red
w FULL - FULL
A | A" | d | | | O8N o (29790 ] oT
Vent Door @ © © © — _ _ — _
Foot Door © ® © — — — — —
DEF Door ® ® ® © — — — — _
Intake Door — — — — — ® — — —
Air Mix Door - - - - - - - @ @D
Sub Air Mix Door - — - - - — — D @ @
Legend (7) Vent Door
(1) Interior Air Intake (8) Foot Door
(2) Fresh Air Intake (9) Sub Air Mix Door
(3) Pollen Filter (10) Heater Unit
(4) Evaporator Core (11) Heater Core
(5) Air Mix Door (12) Evaporator Unit

(6) DEF Door (13) Blower Unit
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OPERATION AND FUNCTIONS OF CONTROL PANEL SWITCHES

1. Auto Switch

(1) Pressing this switch turns on the automatic control mode. It resets all manual switches except that
for the fan control. However, when the Manual REC is selected for the intake or the Manual Open is
selected for the C/V, these modes are maintained.

(2) It causes the A/C (air conditioner) to the ON mode (this function, however, available only when the
fan is turned on and also the compressor is turned on because of the given outside air temperature
level).

<Indication>
* The AUTO LED comes on.
« Currently selected mode for the Mode and Intake are respectively indicated.

. Mode Switch
<Indication>
(1) Pressing the VENT, B/L or FOOT switch selects the corresponding mode.

(2) When the Auto is selected for the Mode and Intake, pressing the mode switch fixes the Intake to the
immediately preceding status.

<Indication>
* Turns off the Auto LED.
» Currently selected blow port is indicated.

. DEF Switch
Press this switch to select the DEF mode.
Blow port Intake port AIC MIX
DEF Auto FRESH *1 ON mode *2 Auto
<Indication>

*1: When the manual REC is selected for the Intake, the manual REC is maintained.

*2: The ON mode is enabled only when the fun is turned on, and also the compressor is turned on
because of the given outside air temperature level.

<Indication>
¢ The Auto LED is turned off.

e DEF is indicated for the blow port, A/IC LED comes on (only when the fan is turned on), and status
display is provided for the Intake.

Example 1: Mode switches for other than
DEF SW:ON the DEF mode: ON -
A/C OFF - A/C ON » | A/IC ON mode is
mode (Selects the DEF mode (Resets the DEF mode) maintained.
mode)

. Intake Switch
Pressing this switch sequentially selects a different intake port in the following order.

Example 1:
PUSH PUSH PUSH
Auto REC FRESH —» REC
Example 2:
PUSH PUSH PUSH
A“'t\;l’liEC L REC FRESH
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<Indication>

» The Auto LED maintains unaffected. <Intake port> ~
« Currently selected intake port is REC --------mmmmmmmmmmmmmmmmmm oo T 9 3
indicated. MIX® =mmmmmmeees I~ 1 : {
FRE ------ N | |
<Display> 3 i
Or'| ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ! /AR !

N
off -—--—--- ! f

5. Fan Switch

(1) Sets the fan to the specified mode.
(2) Even when the fan switch is turned off, status display for the Model and Intake is maintained.

6. Temperature Control Knob
(1) This knob is operable only when the fan is turned on. It may be used for the MAX control of each

block except the fan.
(2) When the manual mode is selected for the fan control, this manual mode is maintained.

<MAX Control>

Mix Fan Mode Intake A/C

MAX/COOL Full cool MAX/HI VENT REC*1 ON mode*2

Current status
is maintained

MAX/HEAT Full hot AUTO/HI FOOT*3 FRESH

*1: In the A/C: OFF mode, FRESH shall be selected.

*2: The ON mode is available only when ON is selected for the fan as well as for the cold outside air
ON/OFF selection.

*3: When the MAX control is selected from the DEF mode, this DEF mode shall be maintained.

Example 1:
(1): Mode Selects MAX/COOL Vet Resets MAX/COOL Returns to (1) status.
Manual B/L Mode: Manual B/L
Example 2:
(1): Mode Selects MAX/COOL Vet Resets MAX/COOL Returns to (1) status.
Manual B/L Mode: Manual B/L
<Indication>
» As long as the MAX control is selected, the immediately preceding indication shall be maintained for
the AUTO.

» Status display is provided for others.

7. Air Conditioning Switch
Pressing this switch turns on or off the A/C (air conditioning) control. (The compressor remains turned

off if the fan is turned off and also the compressor has been turned off because of the given outside air

temperature level.)

<Indication>

(1) The A/C LED remains turned on even if the compressor has been turned off because of the given
outside air temperature level. In this case, however, the AUTO or DEF switch must be turned on and
the A/C ON mode must also be turned on (by the MAX/C mode).

(2) Pressing the A/C switch from the above state (1) turns off the A/C LED.
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OVERVIEW OF CONSTRUCTION,
MOVEMENT AND CONTROL OF MAJOR
PARTS OF FULL AUTOMATIC AIR
CONDITIONER SYSTEM

Automatic Heater/Air Conditioner Control Unit

Equipped with the built-in micro-computer, this
control unit operates on signals from sensors and
input signals from switches to offer total control of
the blower fan, and actuators used for the mode
door, intake door and air mix door.

Its self-diagnosis function enables quicker access to
a failed part and its more accurate troubleshooting.

In Car Sensor

It is a sensor used for detecting room temperature
of a vehicle. This sensor converts a given room
temperature into a resistance value before entering
the data to the automatic heater/air conditioner
control unit.

This in car sensor unites the power driven aspirator
and the motor fan so that a small amount of room
air may be constantly fed to the sensor.

This sensor is provided on the control panel.

865RY00006

Legend
(1) In Car Sensor
(2) Full Automatic Air Conditioner Control Unit

Ambient Sensor

This sensor is used for detecting temperature
outside the vehicle. It converts a given outside air
temperature into a resistance value before entering
the data to the automatic heater/air conditioner
control unit.

Thermal effects from the condenser and radiator
during idling after a run can be measured and offset
the automatic amplifier.

This sensor is provided on the side plate situated at
upper right side of the condenser.
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Legend
(1) Ambient Sensor
(2) Condenser Assembly

¢ Duct Sensor

The sensor is the sensor to detect temperature
change of the side of evaporator blower coming
by fresh recirculation of intake door or "on" "off"
of compressor.

The temperature is converted to resistant rate.
And it works as thermostat to control to prevent
freezing of evaporator.

This sensor is installed in the upper case of
evaporator.
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Legend

(1) Duct Sensor

(2) Evaporator Assembly
(3) Amplifierblock

In Car Sensor

It is a photodiode used for detecting quantity of
solar radiation. This sensor converts the offset
signal generated by changes in the interior
temperature (which results from fluctuations in
solar radiation) into photoelectric current to enter
into the automatic heater/air conditioner control
unit.

This sensor is provided at top of the defroster grill.

This illustration is based on RHD

826RY00001

Legend
(1) Sun Sensor

Actuator

The actuators are power driven type containing a
small motor. Receiving output current from the

automatic heater/air conditioner control unit,
actuators drive the heater and blower unit mode
doors.

Actuators consist of the mode actuator used for
switching the mode (blow port selection), the mix
actuator used for changing aperture of the air mix
door, the intake actuator used for switching the
intake mode(fresh air/interior air).

860RX012

Legend

(1) Mix Actuator
(2) Heater Unit

(3) Mode Actuator
(4) Blower Unit

(5) Intake Actuator

The actuator changes the motor speed using the
gear and drives each door rotating the output axis
united with the sliding contact.
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Movement of Mix Actuator

Position of the air mix door is determined by the
controller on the automatic heater/air conditioner
control unit.

As the heat or cool side of the controller is
grounded, the transistor on the driver is activated
and, thus, the motor rotation is turned on. The
sliding contact connected to the motor sends the
position detection signal from the potentiometer
to the automatic heater/air conditioner control
unit. As the set temperature and interior
temperature are balanced, the controller returns
to the neutral and the motor rotation is stopped.

[-45 Rotation
(+) side (-) side direction Remarks
8 6 Clockwise | Full heat side
6 8 Counter Full cool side
clockwise

Legend

(1) Out put Axis

(2) Motor

(3) Printed Circuit Board
(4) Sliding Contact

The mode and mix actuators are common actuators
with the built-in potentiometer. For the intake
actuator, the contact switch type is selected.

The potentiometer is a register assembled to the
printed circuit board of the mix and mode
actuators. It detects the air mix door position
specified by rotation of the output axis as a ratio of
the variable terminal (VM) voltage against the
reference voltage (VDD: 5V), then signals the value
to the automatic heater/air conditioner control unit.

Automatic Heater / Air

i‘ Conditioner Control Unit
Position ‘
) Detection
Potentllometer 3 ‘ Block Controller
2 | . ‘
7.1 Sl 54811
[ PIN] D ‘
© O
| =l 19
‘Connection | ® !
. |
; |

\ A \ ‘ Driver J
Sliding Contact Full Cool Position

Terminal Plate
Full Heate Position

1.0
) L
=)
Full heat > I
VDD = [
— > L
VM 205
9 |-
! o
— (=]
g
Full cool 9 or
0 50 100%
Full cool Full heat

Aperture of air mix door

CO1RX016

CO1RX005
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Movement of Mode Actuator

As target position of the mode door is decided on
the controller of the control unit, the control unit
reads the position detection signal from the
actuator to select the clockwise or counter
clockwise motor rotation direction.

Grounding the controller VENT or DEF side after
the direction selection activates the transistor on
the driver, thus turning on the motor rotation.

Movement of Intake Actuator

The controller on the automatic heater/air
conditioner control unit selects an intake mode to
be used.

As the Terminal No.5 is grounded via the
sliding contact on the terminal plate, the
transistor on the driver is activated, thus turning
on the motor rotation. Then, accompanying
move of the motor, the sliding contact rotates

Accompanying the motor rotation, the sliding until grounding of the Terminal No.5 is
contact rotates, too. When the target position is removed, thus stopping the motor.
reached, the controller on the control unit returns . .
to the neutral and the motor stops. Grounding Rotation
terminal direction Remarks
Conducting pin Rotation No.5 Clockwise RE-CIRCULA
(+) side | (-) side direction Remarks TION - MIX
5 1 Clockwise VENT to - FRESH
DEF direction
1 5 Counter DEF to
clockwise | VENT diction
Py Control unit
contact  oston |
PEF ‘ degfocé;fn Controller -~ Auto A/C
fY ‘ Sliding Contact ~ Control Unit
8 ! | 6 | REC af
19 1 5 1] mix ;)O‘xo”:g
llo Oio | 2 | FRESH| gl
I ‘ = Com 5 Ol =
| 2| Tt — Eﬁ@
! =
\\ Interconnected I ! Goeety ot ‘ =
motor 5 l ‘ L - - -
| o | ‘ -
Actuator side ‘ ! Terminal Plate
(413D 2T 1] ! ,
o |
7 8 |9 |10
VENT H L |H |L
Mid point between VENT - B/L H H H L
B/L H H L L
Mid point between B/L - FOOT H H L H
FOOT H L L H
Mid point between FOOT - D/F H L H H
DIF L L |H |H
Mid point between D/F - DEF L H H H
DEF L H|L |H

CO1RX017
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OVERVIEW OF AUTOMATIC CONTROL OF
FULL AUTOMATIC AIR CONDITIONER

The full automatic heater and air conditioner on this
vehicle has the following features:

Interior temperature control.
Air flow control.
Mode (blow port) control.

Intake (switching between fresh air and interior
air) control.

Heater start timing control.
Cooler start timing control.
Evaporator anti-freeze control.

1. Interior Temperature Control

The automatic heater/air conditioner control unit
operates on the setup temperature signal from
the temperature control switch and other sensor
signals to derive the total signal. Then, the
control unit compares this signal against the
signal from the potentiometer to determine
rotation direction of the mix actuator. The mix
actuator moves the air mix door to the aperture
specified by the total signal so that the specified
interior temperature is achieved.

If the compressor is turned off in the A/C (air
conditioning) mode, aperture of the air mix door
is offset according to the outside air temperature
or the specified interior temperature. This
function removes the difference in the blowing
temperature in this state and that of when the
compressor is turned on.

When FH or FC is selected for the setup
temperature, the air mix door is accordingly
fixed to the Full Heat or Full Cool mode.

When the VENT mode is selected, aperture of
the air mix door is controlled so that excessively
heated air may not be blown from the VENT
blow port.

Air mix door aperture

50

Set temperature |
signal

Ambient sensor ™

In car sensor | |
| Mix
277 actuator
S|
o
s -
Sunsensor 5L Potentio
—|
o meter

Air conditioning || 1
switch

Set up temperature
signal

Air mix door

Full heat

I Restriction on the
aperture enabied
[ inthe VENT mode

ON mode

OFF mode

Air conditioning

Air conditioning

!

1

1 1
Full cool

Heater
side

40 104 68

g TOtal Signal =g Cooler
side

32

CO1RY00011
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2. Air Flow Control

* In the Auto Mode

The automatic heater/air conditioner control unit
operates on the setup temperature signal and
other sensor signals to derive the total signal.
Then, the control unit adjusts base potential of
the power transistor to match it to the voltage
pattern of the target fan so that stage-less fan
speed control can be achieved.

When solar radiation quantity is detected in the
VENT or B/L mode, the control unit increases the
minimum fan voltage to offset.

When FH or FC is selected from the temperature
control switch, air flow is accordingly fixed to
MAX HI or AUTO HI.

In the Manual Mode

Air flow specified from the fan switch is entered
to the automatic heater/air conditioner control
unit as the manual signal. The signal modifies
the air flow to the level specified from the fan
switch so that the required fan voltage is
attained.

Set up —
temperature signal ™ P
In car sensor
E
Ambient sensor [ g e MAX
=] HI Relay
Sun sensor ™S
O
Fan switch R
Moc'istiag%c;rlltrol - PoWer
T transistor
) MAX HI
12| mmmmm e

AUTO HI

48| ...

45 |---mmmneees VENT mode

Blower fan motor terminal voltage

Cooler
side

He_ater<_ Total Signal  s—

CO1RY00008

3. Mode (Blow Port) Control

The automatic heater/air conditioner control unit
operates on the setup temperature from the
control switch, and temperature and solar
radiation quantify from the sensors to determine
the total mode control signal. According to the
pattern specified by this signal, the control unit
selects either one of the VENT, BI-LEVEL, FOOT
or DEF/FOOT mode.

The mode actuator determines the rotation
direction comparing the target position against
the current position being determined by the
position detection signal.

When FH or FC is selected for the temperature
from the temperature control switch, mode is
accordingly fixed to the VENT or FOOT.

« In the manual operation of the mode switch, you
can select a desired blow port mode pressing
the corresponding mode switch.

* Operating the DEF mode switch selects the DEF
for the blow port mode.

Set up temperature

f >
signal
In car sensor > : :
= -{ Mode actuator {4+ 5
Ambient sensor S| S
, °
IR — ©
Sun sensor F= 2| | Position S
8« detection s
Air conditioning L, : switch
switch [ 7] | oo ... ‘
Mode control L,
signal
DEF / FOOT |-
S
g FOOT |-
o
(0]
g BI-LEVEL |-
=
VENT |-

Heater<g=Mode total signal == Cooler
side side

CO1RY00009



1B-90 AIR CONDITIONING

4,

Intake (Fresh air/interior air switching) Control

In the Full Auto mode, the automatic heater/air
conditioner control unit operates on the setup
temperature signal and other sensor input
signals to derive the total signal. According to
the pattern specified by this signal, the control
unit provides the intake control.

When the fan is turned off or the A/C (air
conditioning) is turned off, the intake is fixed to
the FRESH mode.

When FC or FH is selected from the control
switch, the intake mode is accordingly fixed to
the RECIRC or FRESH.

In the Manual Operation

Pressing the FRESH (fresh air intake) or the
RECIRC (room air circulation) accordingly selects
the FRESH or RECIRC mode.

When the DEF Mode Switch is depressed

The intake mode is fixed to the FRESH. When
the MANU REC is selected, however, the mode
is fixed the RECIRC.

When the Mode Switch is depressed

If the automatic intake control is selected, the
intake is fixed to the currently selected mode.

Setup temperature
signal

In car sensor

Ambient sensor [~ altgtuaalft%r o s

S : o

S | g

£| ! | Position aE-

Compressor Sha dete_cuﬁn N
ON / OFF | [ switc ;
] |
Fan ON/ OFF w !

Intake switch

TTTTTTT‘

|
|
|
" Sursensor
|
|
|

RECIRC

MIX =

FRESH [~

Intake door open / close

Heater g Total mode signal == CoOler
side side

CO01RY00012

5. Compressor Control

In the automatic control mode, the automatic
heater/air conditioner control unit turns on or off
the compressor with the evaporator anti-freeze
mechanism using the duct sensor. And, when
outside air is detected to be low through the
ambient sensor signal, the control unit turns off
the compressor using the compressor control
function.

¢ Manual Control
In the automatic control mode, pressing the A/C
(air conditioning) switch turns off the
compressor.

* Pressing the DEF mode switch automatically
turns on the compressor.

|
|

Ambient sensor | = -

= = ©

Electronic c s < =
" = %]
thermostat > 7 gl |Is 5 4
O | Ol % O B

i itioni = > )
Air Ccs)\r/]v(ijtlélr?nmg S 2 s i e g
@) o g £ @)

x| |2 S

Set up temperature < (&}

; > =
signal
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6. Heating Start Timing Control

When the automatic heater/air conditioner is

started, heating is turned on under following

conditions.

e The detected temperature of thermo unit is
136°F or less.

« The temperature setting signal and the total
signal by each sensor meet the condition of
heating.

When the detected temperature by the coolant

temperature sensor is 136°F or less the blower

fan motor is set to work at low speed and the

"DEF" mode is selected.

When the detected temperature by the coolant
temperature sensor is 77°F or more, the blow
mode changes automatic control. And the
blower fan speed is controlled to be lineally up
from "LO" to "MAX HI".

DEF

Auto
Mode

Mode

100%
(MAXHI) [~77777mmmmmmmmmmmmmmmmmmm s

2.63%/S

33.5% | -----
(LO)

Ignition
switch "ON > Time
Thermo Unit 58°C(Gasoline)
52°C(Diesel)

840RY00009

7. Cooling Start Timing Control

When the automatic heater/air conditioner is
started, cooling is turned on under following
conditions.

* The in car sensor is 86°F or more.

* The temperature setting signal and the signals
from each sensor meet the specified condition.

The blower fan speed is set to "LO" for
maximum 7 seconds when cooling start
conditions meet, and then, is controlled to be
lineally up to "MAX HI" by 5.32%/S.

100%

(MAX HI)
£
i
o 5.32%/S
g8
2
oS
2 33.5%
(LO) 7 SEC maximum
Y 7'y
Ignition swich
"ON"

— TiME
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TROUBLESHOOTING

Troubleshooting, Its Overview and Procedures

The full automatic heater and air conditioner equips with the "Self-Diagnosis Function” to check its major
components.

This function makes access to the sensors, actuators and blower fan motor system easier when checking
them up and, when a failed part is located, this function restores its original performance.

When implementing the troubleshooting, this self-diagnosis function narrows the range to be searched at
the first step, then check relevant parts one by one according to the "Checking Procedures by Failed
Location" As for a location this function is unappreciable, the system accurately determines characteristics
of a given trouble and checks relevant parts according to the "Checking Procedures by Failed Location".

The following illustrates basic troubleshooting flow.

1. Basic Troubleshooting Flow

Occurrence of a trouble
Check if the automatic Check the power supply and
heater / air conditioner NG circuit on the automatic Correction
control unit indicator LED heater / air conditioner control
is turned on. unit.
oK *
i NG
Refer to t_he chepk list for — Locate the failed location.
the inspection.
oK *4 '
Troubleshooting by the NG Referegce trg)e Chlegk )
self-diagnosis function " Procedure by Failed - Correction
: Location" for the inspection.
oK *
Troubl;ahshooﬂn(? not rellying NG Reference the "Check
f on the se -bllagr:l03|_s — Procedure by Failed - Correction
unctlon(t_rou eshooting Location" for the inspection.
by failure type).
OK
i i NG
Check the cooling / heating — Check the failed part. — Correction
cycles.
OK +
End

FO1RX009
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Check of Auto Amplifier (Automatic air conditioner control unit) Power Supply System

e This check is required because a trouble on the auto amplifier (control unit) power supply circuit or
grounding circuit prevents accurate troubleshooting.

1

1 0.3RW 9 g
%7\ }—(f\,o H-14 OO > H-26 Backup
FL-1 Main C-16
80A 10A
B-36 c-20
10A AIC 14 4
2l o} Ve 0.5BR H-26 132 | Power supply (12v)
= 1 000 3
20 16
Relay: . —_ I Unit ground
Heater and air -
conditioner
@ Z‘B 1.25B 0.5B -
10
Lighting switch
1-32
14 0.5G/R
Lighting switch H-16 >
| —
/—\/\/\/
\_/
Automatic heater/air conditioner control unit
H-16
[ 1
»
112|3|4|5 6(7(8]9[10] 76':D:|54
1{1201 3|1 41516} 7[L8{19[20)2112

3]4

11

19|

P [ iy
= = —

Check of auto amplifier
power supply circuit and
grounding circuit.

Chart A

DO8RY00175
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Chart "A" : Check of Auto Amplifier Power Supply System

Turn on ignition switch (engine is started).
Turn on lighting switch.

Is battery voltage present between chassQ

NO

and ground?

harness connector terminal No.7

| YES

Are chassis harness connector No.16 I-SA

NO

Harness disconnection or improper grounding.

and body ground conducted? j

| YES

Is battery voltage present between chassis

NO

IHarness disconnection or improper grounding.

Harness disconnection or trouble on lighting

ground?

harness connector No.10 andj

\ YES

Turn off ignition switch.

Is battery voltage present betweerN

NO

switch.

and ground?

chassis harness connector No.8 j

YES

Power supply system is free of
trouble.

IHarness disconnection or improper grounding.
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Performance and Movement checklist for Automatic Air Conditioner Related Parts
Start the engine, and when the engine coolant reached 60°C check performance and movement of the
related parts according the following checklist.

1. Performance Check Using the Manual Switch

Checking Approach
No. Item Acceptance criteria
Condition Operation
Blowing Auto switch must be (1) Select FC for the (1) Cold air shall be blown out.
temperature turned on setup temperature. (2) Hot air shall be blown out.
(check movement (FAN-AUTO (2) Select FH for the
of air mix door) MODE-AUTO) setup temperature.
- Then, select the
1 MAX Control.
Airflow volume Set temperature to (1) Turn the fan knob (1) The fan shall be stopped, thus
(check movement 25.0°C. off. stopping air blow, too.
2 of the mode door) (2) Turn the fan knob (2) Airflow volume shall change
from LOW to HI. from LOW to HI.
Blowing Set temperature to Press the mode switch LED corresponding to each mode
temperature 25.0°C. to change the blow port | shall be turned on and the blow
(check movement Set the fan knob to HI. mode sequentially from | port mode shall be switched
of the mode door) the VENT through BI- smoothly.
3 LEVEL, FOOT up to
DEF.
The Set temperature to Turn the LED off using The LED indication shall be
interior/outside air | 25.0°C. the interior/outside air switched from OFF to ON
switching mode switch (this introduces accompanying a change in air
(check movement the outside air intake blowing sound.
of intake door) mode). Then, the set
4 fan knob to HI and
press the
interior/outside switch
to turn on the LED.
Compressor Set the temperature to Press the "OFF" switch. | (1) As the fan knob is set to the
FC. (Outside air (1) Press the Auto Auto position, the A/C switch
temperature is 0C or switch. LED shall come on and the
above and interior (2) Press the Air compressor shall be turned on.
5 temperature at ordinary Conditioner switch. (2) As the A/C LED comes off, the
temperature.) compressor shall be turned off.
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2. Check of Full Auto Function

No.

Item

Checking Approach

Condition

Operation

Acceptance criteria

Full Auto function

FAN KNOB “AUTO”
MODE SW “AUTO”

Select FC for the
temperature.

The LED shall come on.
Cold air shall be blown out.

The following LEDs shall come on:
- 0

* Blow port mode : yY)

FO1RX002
* Intake mode
* Fan speed : MAX Hi

*AlC

Change the
temperature gradually
starting with 20°C up to
30°C.

The following phenomena shall be

recognized.

» Temperature of blown air: Cold
air is changed to hot air.

* Change in the air flow volume.

* The blow port mode LED
indication changes in the
following sequence:

-0 - [J
ys RS R

FO1RX003

Select FH for the
temperature.

Cold air shall be blown out.
The following LEDs shall come on.
* Blow port mode : ’_,'

FO1RX004

* Fan speed: Max Hi
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TROUBLESHOOTING WITH SELF-DIAGNOSIS FUNCTION

1.

Overview of Self-Diagnosis Function

The self-diagnosis is implemented in 3 steps for each target. For detail of check procedure contained in
each step, refer to the relevant section of "Check Procedure by Failed Location" listed in the Self-
Diagnosis Operation Procedure.

For turning on the self-diagnosis function and switching of the check step, refer to the flow chart given
below. You can reset the self-diagnosis function by turning the ignition switch off or turning the DEF
switch on for 3 seconds.

. Self-Diagnosis Operation Procedure

Preparations

(1) Set the IG to the OFF mode.

(2) Apply 60W bulb light to the sun sensor.

(3) Set the temperature setting lever on the automatic heater/air
conditioner panel to the center position (25C).

(4) Set the fan switch on the same panel to the Auto position.

A
While holding both the Auto switch and the DEF switch on the
automatic heater/air conditioner panel, turn the IG off and then
on.

(The current trouble diagnosing function will be turned on
approximately in 10 seconds.)

<Current trouble diagnosing function is turned on> NO
Does the A/C LED flash every 0.5 second interval?

Y
YES (
“ L Refer to *1.
] (The past trouble
Press the A/C switch once. diagnosing function will
# be turned on.)
<Past trouble diagnosing function is turned on> NO
Does the A/C LED flashes every 0.5 seconds? L
[ Refer to *2. }
<Check of output equipment> NO
Does each output equipment functions normally according to
operation of the temperature setting lever?
Y
YES ( Failure on the
- output equipment
\ L or the harness.

Press the DEF switch for 3
seconds consecutively or turn on
and off the IG.

Y
End of the self-diagnosisj




1B-98 AIR CONDITIONING

*1. Displaying the Current Trouble Diagnosing Table

Start the engine while holding down both the Auto switch and the DEF switch on the control panel, and
the table will appear in approximately 10 seconds to the indicator lamp (LED) of the air conditioning
switch. Result of the diagnosis along the following 9 items will be shown one by one in 0.5 second
interval irrespective of presence or absence of a trouble for a given item. When the display 9 items is
completed, it is repeated with 3 seconds of interval in between. A failed item is indicated by flashing of
the LED that is repeated 3 times within 0.5 seconds. If a trouble is indicated, you can locate the failed
section by knowing when in the total sequence it has been displayed.

Indication for presence o
of a trouble Indication for normal state

LED on ‘|J-|-|-L
LED off

0.5 0.5 0.5 3 seconds interval

FOL1RX010

Items for Current Trouble Diagnosis

Display pattern Failed part

ON 1M1 M1 1M rrnrnrnr ]

Normal pattern
OFf— o 4 1 = 1 1 L —

In car sensor

Ambient sensor

Sun sensor (Note 1)

Duct sensor

Temperature control lever (Note 2)

Fan switch (Note 3)

Mix actuator

Mode (blow port) control

Intake (fresh air/interior air switching) control

FO1RY00008

As shown above, display of result along nine items is repeated with 3-second interval in between.

Note 1: When checking the solar radiation sensor, apply sufficient light using a 60W bulb.
Otherwise, it can be diagnosed as failed.

Note 2: If the temperature setting lever is set on both ends (one set to 18°C, blue scale = Full cool and
the other to 31°C, red scale = Full hot), they can be diagnosed as failed.

Note 3: Likewise, the fan switch can be diagnosed as failed if set on both ends.




AIR CONDITIONING 1B-99

*2. Displaying the Past Trouble Diagnosing Table

The past trouble diagnosis displays only the items on which trouble has recurred 16 times in the past.

If you press the air conditioning switch once while the current trouble diagnosis is taking place, display
of the past trouble diagnosis will appear on the indicator lamp (LED) of the air conditioning switch.
Results of the diagnosis along the following five items are displayed one by one in 0.5 second interval
irrespective of presence or absence of a trouble. A failed item is indicated by flashing of the LED that is
repeated 3 times within 0.5 seconds. You can locate the failed section by counting in what sequence it
has been displayed.

Indication for presence of a trouble Indication for normal state
LED on ‘|J-|-|-L
LED off
0.5 0.5 0.5 3 second interval

FO1RX011

Items for Past Trouble Diagnosis

Display pattern Failed part

ON 1 171 71 M o
Normal pattern
OFF < L1 L1 L1 L —

In car sensor

Ambient sensor

Sun sensor

Duct sensor

Mix actuator

FO1RY00007

100
FAN (%)
335
FH
MIX (%)
FIC
VENT
BIL
MODE
FOOT
DOOR I
DEF
INTAKE REC
DOOR MIX
FRE
SET UP e
TEMPERATURE FIC 20 21 22 23 24 25 26 27 28 29 30 F/H

FO1RY00001
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INSPECTION BY FAILED LOCATION

Inspection of the Sensors

When the self-diagnosis function has determined that trouble is present on the sensors, check them

according to the following flow chart.

Independent check of sensors

* YES
I NO
Normal ? j L

Replace the sensors.

'

Check the related harness and
connector

\ NO
Normal ? j o

Replace the harness and
connector.

* YES

Replace the control unit.

Sensors Allowable range Check method
In car sensor Refer to the sensor resistance curve. Chart 1
Ambient sensor Refer to the sensor resistance curve. Chart 2
Sun sensor 100 ohms maximum in forward and 0.02 mA Chart 3
minimum when exposed to 60W incandescent lamp.

FO1RY00005
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Chart 1: In Car Sensor

Disconnect the in car sensor connector (I-34). |

Is the sensor performance normal? (refer Q

NO [
the later section on "Check Up") j | Replace the sensor.
\ YES
me conduction provided between tt%
following connector terminals on chassis
harness side?: NO | Disconnection of the harness.
No.3 and No.1 [-337].
KNOA and No.11 [-33 . /
\ YES
Failure on the automatic heater/air
conditioner control unit.
Auto A/C Control Unit
In car Sensor
(In car Sensor) 1 > 03 B;R/B - el - )
1-33 1-34
(Sensor GND) 11 - OBE“‘ - 4
1-33 1-34

DO8RY00174
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Chart 2: Ambient Sensor

Disconnect the Ambient sensor connector
(C-86).

Is performance of the ambient sensor \

NO

normal? (Refer to the later section on I Replace the ambient sensor.
"Check Up".) j
\ YES
| Connect the ambient sensor connector. |
Is resistance between the followira NO
connectors normal? I Failure on the harness.
No.2 and No.11 [1-33]. j
\ YES
Replace the automatic heater/air conditioner
control unit.
Auto A/C Control Unit
Ambient Sensor
03LG/B 8 0.3LG/B 1 SN
(Ambient Sensor) 2 > H-24 > C-86 € i
33 03BIL 9 03BIL 2
(Sensor GND) 11 St H-24 < C-86

!11171’%141‘31617181970

— Tl
3|4 5(6|7|8
111213 14115(16(17|18|

DO8RY00176
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Chart 3: Sun Sensor

Disconnect the sun sensor connector (I-35). |

Is performance of the sun sensor normalm NO |
(Refer to the later section on "Check Up".y |

Replace the sun sensor.

\ YES

@the conduction provided between t@
following chassis harness side connector
terminals?

No.3 and No.1 [-35 |.
Qo.ll and No.2 [1-35 ]. /

\ YES

Replace the automatic heater/air conditioner
control unit.

NO | Replace the harness.

Auto A/C Control Unit

Sun Sensor

0.3 LG/W 1
(Sun Sensor) l > 1-35 @

11 0.3B/L 2
(Sensor GND) - 1-35

DO8RY00177
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Inspection of the Intake Actuator System

STARTER RELAY

Auto A/C Control Unit

(Intake Actuator)

GND(COM)

CIRC

MIX

FRESH

el

B-36
Intake Actuator
| PPy I 1
H-13 TN ‘B-—lg'—{ [
14 3
BATT. Sl 30LR 0.5 BR @U 0.5BR 29
FL-1 80A 2 C-20 10A
MAIN AIC
0.5L/0 4
1-32 |11 - I-49
0.3B/L 5
11 D 1-49
0.5 LIW 6
12 - 1-49
331 15 03 LR 1 "
14 0.3L/Y 2
> 1-49
1-32 1-33 1-49 B-36
[ _H =
i 1 [l =
ip/-igi s
3 4

]
Hl 2|13|4|5 6|7|8(9
10[11j12|13(14/15§8.16)|17|18/19|2!

1 BB

Type of the
trouble

Does not work at all.

Chart A

|

Control failure.

ChartB
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Chart A: Does Not Work At All

Turn on the ignition switch (the engine is
started).

Is the battery voltage present between the

chassis harness side connector terminal

No.3 and the ground? j
| YES

Is the battery voltage present betweeﬂ
the chassis harness side connector

Failure on the power supply circuit.

terminal No.4 and the ground?

\ YES

Is the battery voltage present betwee“
the chassis harness side connector

Failure on the actuator. |

terminal No.11 and the ground? j

\ YES

Switch between the fresh air intake and the
interior air circulation.

/During the above switch operations, did\
the voltage between the chassis harness

NO

The harness is disconnected. |

side connector terminal No.11 and
kthe ground go below 0.5V? /

\ YES

Failure on the intake link unit (intake door
lock).

Replace the automatic heater/air conditioner
control unit.
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Chart B: Failure on the Intake Control

Turn on the ignition switch (the engine is
started).

NO

( Is the intake actuator stopped? )

\ YES

/Is conduction provided between the\
following chassis harness side connector
terminals?

NO

Failure on the automatic heater/air
conditioner control unit.

No.5 and No.11 [1-33].
No.6 and No.12 [1-33]].
No.1 and No.13 [1-33]].
kNO.Z and No.14 [1-33]]. /

\ YES

Disconnect the intake actuator connector
(1-49).

Is voltage (approximately 5V) present
between the following?

NO

The harness is disconnected.

No.12 and the ground.
No.13 and the ground.
No.14 and the ground.

YES

Failure on the intake actuator.

Failure on the automatic heater/air
conditioner control unit.
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Inspection of the Mix Actuator System

Auto A/C Control Unit Mix Actuator
0 HEAT TO COOLI) s 0.3 VW 4 0.3 VIW 6
0@ Cool side 23 - » H-67 < -
1-32 :
0@ Heat sid 5 03VIR _ 5 03VIR 8 |
a] ct%i TgaHEA?F] 2 - H@ - [( : )] %27
145 Heat =— Cool
05BIL 8 03BIL 3
0GNDD 20 1 - H-67 - Cool
03V 03V
(Mix Potentio Meter) 6 133 |2 - ! H-67 - ’ %3 KW)
- " 15 03viG e 03I 2 Heat
(Potentio Meter)
I-45 H-67
e
[s]6] [8]9] ABBEE
DO8RY00179
Type of the
trouble
Does not work at all. Control failure.

Chart A Chart B




1B-108 AIR CONDITIONING

Chart A: Does Not work At All

Turn on the ignition switch (the engine is
started).

Disconnect the mix actuator connector
[1-45 .

Short-circuit he chassis harness side
connector terminal No.3 and No.7

(145 ],
|

Using the temperature control lever,

select FC for the temperature.

/Is the battery voltage present on a regular\

Replace the automatic heater/air
conditioner control unit.

interval basis between the chassis NO
harness side connector terminals No.6
(-) and No.5 (+)? /
| YES
Using the temperature control lever,
select FC for the temperature.
/Is the battery voltage present on a regular\
interval basis between the chassis NO
harness side connector terminals No0.6
(+) and No.5 (-)? /
| YES
ﬂs conduction provided between the\
following chassis harness side connector NO

Replace the automatic heater/air
conditioner control unit.

terminals?

No.6 and No.6 [ I-45 ].
QO.S and No.8 [ I-45 |. /

| YES

Failure on the actuator.

The harness is disconnected.
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Chart B: Mix Actuator Control Failure

Turn on the ignition switch (the engine is

started).

Is full stroke of the air mix door available\ - L .
when you selected FH or FC using the NO Failure on the air m_![x door or the link
temperature control lever? / unit.

| YES
Is conduction provided between the
following chassis harness side
connector terminals? NO ™ The h s di q
No.3 and No.11 [133]. | e harness is disconnected.
No.7 and No.5 [ 1-33].
No.2 and No.15 [1-33].

| YES
Is sum of the voltages between the
following chassis harness side connector NO |

terminals approximately 5V? |  Replace the actuator.
Voltage between No.15 and No.5

plus voltage between No.5

and No.11 [1-33]].

(s <7 30)

\ YES

Does the self-diagnosis function (the\

current trouble display) indicate fa“urej NO Mix actuator control failure due to the

failed sensor.

on the mix actuator potentiometer?

(oao)

\ YES

Replace the automatic heater/air conditioner
control unit.
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Inspection of the Mode Actuator System

Mode Actuator
Auto A/C Control Unit (Heater Unit)

ODEFTOVENTOD 25 4 03YBR 111 o5 03Y/BR 1
D@ VENT side 132
[ VENT TO DEFLJ 3
26 0.5Y/G 12 0.3Y/G 5
0@)DEF side H-25
03GRIG__ 4 VENT
MODEL 1 10 0.3GR 18 DH’ZG 0.3GR 3 BIL
B69 [ td—[1 T
MODE2 2 9 05GRR 19T = 0.5GRIR 8 FooT
MODE3 T—=r 17
3| s LB 05GRIG 5[Tr2s 0.3GRIG 7 oF
MODE4 i
0.3GRIL 1 0.3GRIL —
MODES 4 z H-26 2 DEF
S.GND 6 T
20 11 05BIL 4(Tri26 ], 03B
9 L I—
5 6 0.5B/L 8 I

DO8RY00180

Type of the
trouble

| |

Does not work at all. Control failure.

Chart A ChartB
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Chart A: Does Not Work At All

Turn on the ignition switch (the engine is
started).

Disconnect the mode actuator connector
(B-69).

Select VENT pushing the mode actuator
switch.

Is the battery voltage provided on a\
regular interval between the following

chassis harness side connector NO Replace the automatic heater/air
terminals? conditioner control unit.
Q\IOA (+) and No.3 ). /
| YES
Turn on the DEF mode switch.
/Is the battery voltage provided on a\
regular interval between the following NO - -
chassis side connector terminals? Replace t_h_e automatic hea_ter/alr
QO'S (+) and No.4 ). / conditioner control unit.
| YES
ﬂs conduction provided between tha
following chassis harness side connector NO
terminal? I The harness is disconnected.
No.1 and No.4 [1-32].
QIO.S and No.3 [-32]. /
YES
Failure on the actuator.
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Chart B: Mode Actuator Control Failure

Turn on the ignition switch (the engine is
started).

Is full stroke available from the mode

)

Failure on the mode door or the link unit.

The harness is disconnected.

Replace the actuator.

door when the defrost mode and vent NO I
mode are selected? /

| YES
Is conduction provided between the
following chassis harness side
connector terminals? NO |
No.9 and No.11 [1-33 . I
No.3 and No.10 [1-33]].
No.4 and No.8 [-33].

| YES
Is sum of the voltages between the
following chassis harness side connector NO
terminals approximately 5V? I
Voltage between No.15 and No.1
plus voltage between No.15
and No.11 [1-33].

YES

Does the mode work normally through \ YES

manual operation?

NO

Replace the automatic heater/air conditioner
control unit.

Mode control failure due to the failed
sensor.
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Inspection of the Fan Motor System

B-36
{ %”‘ ‘ ‘ } o 3.0 LR o~o 30L
C-19 25A
I—WH FUSE Y
= o0
C-20 10A
FUSE 10
H-26
x
Blower Motor @y
o
05L/B 2 2LB
>t H-20 -
o
3
=}
17 N
14 1-33 1 2 1
1-50 I1-51 1-51
Auto A/IC - | 03GR 2T Power Max High
. I )
Control Unit Transistor Relay
1-50 T
3
12 1-51 I1-51
3| 130 4 3
4
2B

2B

- 0.3 GRIL
1
Y B-1 208 H-20
B-1 B-5 B-36 1-32 1-33 1-50 I-51
==
112 1]2|3|a|s|6|7]8
4
9|10/11[12[1314]15]16]
e
H-20 H-26
[ [—— -] 'l

1/2|3(4|5 6|7/8|9
10|11)12|13(14({1516(17|1819|2

DO8RY00181
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Type of trouble

The fan does not
rotate in the MAX HI
mode.

The fan does not
rotate at all.

Chart A Chart B

Chart A: Fan Does Not Rotate At All

Turn on the ignition switch (the engine is
started).

Is the battery voltage present between the
chassis harness side connector terminal

-2/

NO

|

The fan does not
rotate in any mode
other than MAX HI.

The fan does not stop.

Chart C

Chart D

No.2 and the ground?
| YES

.

Are the chassis harness side connector
terminals No.4 and the ground

"

NO

| Failure on the power supply system.

(No. [ B-1 ]) conducted?

N

| YES

/

Is the battery voltage present between

)

NO

Failure on the ground or the harness is

disconnected.

the chassis harness side connector

terminals No.1 and No.2 [ B-5 |?

o

\ YES

Refer to Charts B and C.

| Replace the fan motor.
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Chart B: Fan Does Not Rotate in MAX HI Mode

Turn on the ignition switch (the engine is
started).
Set the fan switch to the MAX HI.

Are the chassis harness side connector

/

terminals No.1 and No.2 NO I The harness is disconnected.
conducted? j
| YES
Is the battery voltage present betweem YES /Are the chassis harness side connector
the chassis harness side connector terminal No.4 and the body ground
terminal No.1 and No.3 d? j QNO' [B-1]) conducted?
| NO | YES NO
Is the battery voltage present between the Failure on the MAX g?gﬂ;%%r; mg
chassis harness side connector terminal Hl relay. harness is
No.12 and the ground? disconnected.
| NO YES
The harness is Failure on the automatic
disconnected. heater/air conditioner
control unit.
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Chart C: Fan Does Not Rotate In Any Mode Other Than MAX Hi

Is the power transistor performana NO

normal? (Refer to the later section on I Replace the power transistor.
"Check Up".) j

| YES
Is the battery voltage present between
the chassis harness side connector NO Failure on the ground or the harness is
terminal No.3 and the ground No. disconnected.
[B1]°

| YES
Is conduction provided between the
following chassis harness side connector NO [ The harness is disconnected
terminals? | :
No.1 and No.1 [1-50 ].
No.1 and No.17 [1-33].

| YES
Are the chassis harness side connectoh NO I The harness is disconnected.
terminals No.2 and No.19 |
conducted?

| YES

Failure on the automatic heater/air
conditioner control unit.
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Chart D: Fan Does Not Stop

Is the power transistor performanccﬂ

normal? (Refer to the later section on
"Check Up".) j

\ YES

Is the MAX HI relay performance\

Replace the power transistor.

normal? (Refer to the later section on
"Check Up".) j

\ YES

Turn on the ignition switch (the engine is
started).

/Is the battery voltage present between
the chassis harness side connector

YES

Replace the relay.

terminals No.1 and No.3 [-51 |?

\No

The chassis harness side connector
terminals No.1 [B-5] and No.2 [-51], or
No.1 and No.l1 is short

circuited.

Failure on the automatic heater/air
conditioner control unit. Or, the harness
line is short circuited between the chassis
harness side connector terminals No.3

and No.12 [1:32].
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Inspection of the Magnet Clutch System
6VE1 Engine

STARTER 0.5 0.5
RELAY(1) BATT.(+) b ER ER 7
H-16
Triple
Pressure 05 05
1 05 BR BR
Switch BR
ENGINE COOLANT
TEMPERATURE GAUGE

A/C
Thermo Relay

AIC

0 Compressor
Rela

- X-5 y a

H-24
0.5
Y/B 0.5 16
Y/B
Blower Intake
Motor

H-16
11
Actuator

1.25

PCM
(C3-E15)
4

PCM 05
(C-1-B14) gRryy
19 1-33 1-32
Engine

comp-ri8 | Magnetic
Auto A/C Control Unit clutch
Sensor

BODY-LH

1
E.
7 31 13
Coolant
Temperature
B-19
% T

| B-19 |

[B-36][ x5 || x7 | [c-25]

aslaaPslRol Adns] adaidat i b
(50 (73 ) 0 S s [ G 0 S

DO8RY00182
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Type of trouble

Magnet clutch does not work

Replace the fuse. |

Replace the failed relay. |

Replace the electronic thermostat.

Failure on the magnet clutch. |

Failure on the power supply system.

Failure on the pressure switch or
refrigerant is insufficient.

Chart A
Chart A: Magnet Clutch Does Not work
(Is fuse (C-20) 10A normal? > NO |
| YES
(Are relays normal? ) NO I
| YES
(Is the electronic thermostat normal? ) NO I
| YES
Turn the A/C (air conditioner) switch on.
Is the battery voltage present betweer\
the chassis harness side connector YES I
terminal No.1 and the ground? j
| NO
Is the battery voltage present betweerN NO |
the chassis harness side connector |
terminal No.1 and the ground. j
| YES
Are the pressure switch side connecto“ NO
terminals No.1 and No.2
conducted? j
| YES

ms the battery voltage present betweeh

the chassis side relay terminal No.3 NO [

and the ground, and No.1 |

The harness is disconnected.

kand the ground? /

| YES

Turn the ignition switch off.

ﬁs conduction provided between th&

following chassis harness side connecter NO I

The harness is disconnected.

terminals?
No.2 and No.2 [ X-7 ].
Q|0.4 and No.1 [ E-3 . /

‘ YES

Turn the ignition switch on (the engine is
started).
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When you turned on the "Auto" switch,\
does the Dbattery voltage appear

YES

between the chassis harness connector

terminal No.14 and the ground? /

\No

Disconnect the connector on the
automatic heater/air conditioner control
unit.

Is the battery voltage present between the

NO

Failure on the automatic heater/air conditioner
control unit.

The harness is disconnected between No.1

chassis harness side connector terminal
No.14 and the ground?

o

YES

Is conduction provided between thﬁ
following chassis harness side connector

NO

X-5 ] and No.14 [ 1-32].

terminals?

No.B14 and No.3 [ X-7].
No.E15 and No.4 [ X-5].

YES

Failure on PCM (see Chapter 6E for A/C
control with PCM).

The harness is disconnected.
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4JX1 Engine

Relay:
FL-1 MAIN Air conditioning C-20

80A 10A A/C 0.5 BR 0.5 BR

[ —

Pressure
switch

Relay:
Air conditioning
thermostat
Automatic heater/air conditioner
control unit
0.5P/G
1-32 14 - H-16| 16
Magnet
clutch
E-27 H-16
[ ==
/Q\ L LI = —]
1|2(3(4 5/6(7(8
9 10[11{12(13[E14115(16(17|18

132 X-5
==

DO8RY00183

Type of trouble

Magnet clutch does not work.

Chart A
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Chart A: Magnet Clutch Does Not Work

NO

(Is fuse C-20 (10A) normal?
‘ YES

N

NO

Replace the fuse.

(Are relays normal?

| YES

NO

Replace the failed relay.

Is the electronic thermostat normal?

U

| YES

Turn the A/C (air conditioner) switch on.

Is the battery voltage present between the

YES

Replace the electronic thermostat.

chassis harness side connector terminal
No.1 and the ground? j

| NO

Is the battery voltage present between the

NO

Failure on the magnet clutch.

No.1 and the ground.
| YES

chassis harness side connector terminv

Are the pressure switch side connectoﬁ

NO

Failure on the power supply system.

conducted?

terminals No.1 and No.2

| YES

Is the battery voltage present between the

NO

Failure on the pressure switch or refrigerant is
insufficient.

and the ground?

chassis side relay terminal No.l

| YES
Is conduction provided between the\

NO

The harness is disconnected.

No.1 and No.4 [ X-5 |?
| YEs

chassis harness side connecter terminalsj

Are the chassis harness connectom

NO

The harness is disconnected.

terminals No.14 and No.3 [ X-5 |? j

| YES

Failure on the automatic heater/air
conditioner control unit.

The harness is disconnected.
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Inspection of the Air Conditioner Room Temperature Setup System
« Conflicts Between the Set Temperature and Actual Room Temperature

Is the in car sensor intaking the room NO — -
air? (Refer to the later section on "Check | Failure on the in car sensor.

Up™.)

N

YES

Is the air mix link properly attached?
(Make sure that selecting FH or FC using
the lever respectively sets the mix door
to the full hot or full cool.)

NO I Failure on the air mix link or the actuator. |

N

| YES

=/

Are the interior temperature sensor and NO | -
the outside air temperature sensor | Replace the failed sensor. |
functioning normally?

N

YES

Failure on the automatic heater/air
conditioner control unit.
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INDIVIDUAL INSPECTION

In Car Sensor

1. Disconnect the in car sensor connector (I-34).

2. Measure resistance between the in car sensor

side terminal No.3 and No.4 [ 1-34 |.

Sensor Resistance

Value(kQ)

25
\ 17.09
20 /
15 9.93
10 \/\ 6.0
3.75
5 < 224116

0
-20-10 0 10 20 30 40

Temperature on the Sensor
Temperature Detector(°C)

865RX007

Sun Sensor

1. Disconnect the sun sensor connector (I-35).

2. Measure the current value on the sun sensor
when placed it approximately 15 cm away from
60W incandescent lamp.

Testing rod Current

o ® value
@) @ | 40pA or more

DO6RY00001

Ambient Sensor
1. Disconnect the connector (C-86) on the ambient
sensor.

2. Measure resistance between the ambient
sensor side terminals.

[
:Q;

30

25

3.75

-
3
,

224

Sensor Resistance
=
o

Value(kQ)

1.6

&

0
20 210 0 10 20 30 40

Temperature on the Sensor
Temperature Detector(°C)

CO1RX012
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Power Transistor
1. Remove the power transistor connector (I-47)
from the evaporator assembly.

2. Check the conduction between the power
transistor side terminals.

J:iflﬁﬂ”dﬂﬂ}
0 . o—fhd [}
@ =
Terminal )
No. 1123 Conduction
D) Conducted (50Q maximum)
. (@) @) | Conducted (100Q maximum)
Testing
rod D@ Not conducted
DI®) Conducted (220Q maximum)
© | © | Not conducted
CO1RY00002
MAX HI Relay

1. Remove the MAX HI relay connector (B-64) from
the blower assembly.

2. Check the conduction between the MAX HI relay
side terminals.

—©

dl [
L5
O —o1-®

®

No continuity between terminals (2) and (4).

Continuity between terminal (2) and (4) when battery

voltage is applied between (1) and (3).

CO1RY00003

In Car Sensor

1. Turn on the ignition switch (the engine is
started). Start the air conditioner in "Full Auto".

2. Make sure that the in car sensor suctions
cigarette smokes and such.

3. Dismount the in car sensor from the automatic
heater/air conditioner control unit. Connect (+)
end and (-) end of the battery to the aspirator
motor side terminals No.1 and No.2
[ 1-34 ], respectively, then

check if the motor runs normally.

CO1RWO020
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ON-VEHICLE SERVICE

Automatic Heater/Air Conditioner Control

Power Transistor

This illustration is based on RHD

874RY00001

Legend

(1)
(2)
®3)
(4)
(5)
(6)
(7)
(8)

Evaporator Assembly

Passenger Knee Bolster Reinforcement
Lower Cluster

Front Console

Glove Box

Instrument Panel Passenger Lower Cover
Power Transistor Connector

Power Transistor

Removal

A WDN P

9

. Remove front console.
. Remove lower cluster.
. Remove glove box.

. Remove

instrument panel passenger lower

cover.

. Remove passenger knee bolster reinforcement.
6.
7.

Disconnect the power transistor connector.
Remove power transistor.

Installation

To install, follow the removal step in the reverse
order.

Unit

This illustration is based on RHD

865RY00007

Legend

(1)
(@)

(3)
(4)

Connector

Automatic Heater / Air Conditioner Control
Unit

Instrument Panel Cluster

Set Screw

Removal

1.
2.

. Remove

Disconnect the battery ground cable.
Remove instrument panel cluster.

» Refer to Instrument Panel Assembly in Body
Structure section.

. Disconnect the automatic heater / air conditioner

control unit connector.

automatic
control unit.

heater/ air conditioner

Installation

To install, follow the removal step in the reverse
order.
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In Car Sensor

Ambient Sensor

865RY00006

Legend

(1) In Car Sensor

(2) Automatic Heater / Air Conditioner Control
Unit

875RY00001

Legend

(1) Ambient Sensor
(2) Sensor Connector
(3) Radiator Grill

Removal

1. Disconnect the battery ground cable.
2. Remove the automatic heater / air conditioner
control unit.
» Refer to the automatic heater / air conditioner
control unit section.

3. Remove in car sensor.

Installation

To install, follow the removal step in the reverse
order.

Removal
1. Disconnect the battery ground cable.
2. Remove radiator grille.
e Refer to Radiator Grille in Body Structure
section.
3. Disconnect the ambient sensor connector.
4. Remove the ambient sensor.

Installation

To install, follow the removal step in the reverse
order.
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Sun Sensor Electronic Thermostat

This illustration is based on RHD This illustration is based on RHD

826RY00001

Legend
(1) Sun Sensor

Removal
1. Disconnect the battery ground cable.
2. Remove the sun sensor.
3. Disconnect the sun sensor connector.

Installation
Legend

(1) Duct Sensor

(2) Thermostat Assembly

(3) Evaporator Assembly

To install, follow the removal step in the reverse
order.

Removal
1. Disconnect the battery ground cable.
2. Remove evaporator assembly.
» Refer to Evaporator Assembly section.
3. Remove electronic thermostat.

Installation

To install, follow the removal step in the reverse
order.



AIR CONDITIONING 1B-129

Mode Actuator

MIX Actuator

This illustration is based on RHD

This illustration is based on RHD

Legend

(1) AJT Control Unit
(2) Mode Actuator
(3) Actuator Rod

860RW030 860RY00004

Legend

(1) Instrument Panel Assembly

(2) Instrument Panel Center Bracket
(3) Actuator Rod

Removal
1. Disconnect the battery ground cable.
2. Remove the A/T control unit.
* The connector shall remain connected.
3. Remove the actuator rod.
4. Remove the mode actuator.

Installation

(4) Mix Actuator

Removal

1. Disconnect the battery ground cable.
2. Remove the instrument panel assembly.

e Refer to the Instrument Panel Assembly in
Body Structure section.

3. Remove the instrument panel center bracket.
4. Remove the actuator rod.

To install, follow the removal step in the reverse 5. Remove the mix actuator.

order.

Installation

To install, follow the removal step in the reverse
order.
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Intake Actuator

This illustration is based on RHD

860RX018

Legend

(1) Evaporator Assembly

(2) Intake Actuator

(3) Intake Actuator Connector

Removal

1. Disconnect the battery ground cable.
2. Discharge and recover refrigerant.
» Refer to Refrigerant Recovery in this section.
3. Remove the evaporator assembly.
« Refer to Eevaporator Assembly section.
4. Disconnect the intake actuator connector.
5. Remove the intake actuator.

Installation

To install, follow the removal step in the reverse
order.
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SECTION 1D
COMPRESSOR OVERHAUL

W CAUTION
When fasteners are removed, always Fasteners that are not reused, and those
reinstall them at the same location from requiring thread locking compound, will be
which they were removed. If a fastener called out. The correct torque values must
needs to be replaced, use the correct part be used when installing fasteners that
number fastener for that application. If the require it. If the above conditions are not
correct part number fastener is not available, followed, parts or system damage could
a fastener of equal size and strength (or result.

stronger) may be used.
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GENERAL DESCRIPTION

A E |

ﬁﬂé‘w

- | 11 DKV-14D TYPE

— —=

i > 1 -
W / 1 _,JB DKS-15CH TYPE
==

871RY00014

When servicing the compressor, keep dirt or foreign  should be cleaned before any “On-Vehicle” repair,

material from getting on or into the compressor or before removal of the compressor. The parts
parts and system. Clean tools and a clean work area  must be kept clean at all times and any parts to be
are important for proper service. The compressor reassembled should be cleaned with

connections and the outside of the compressor Trichloroethane, naphtha, kerosene, or equivalent
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solvent, and dried with dry air. Use only lint free
cloths to wipe parts.

The operations described below are based on
bench overhaul with compressor removed from the
car, except as noted. They have been prepared in
order of accessibility of the components. When the
compressor is removed from the car for servicing,
the oil remaining in the compressor should be
discarded and new refrigerant oil added to the
compressor.

Magnetic clutch assembly repair procedures require
that the system be discharged of refrigerant. (Refer
to Section 1B for “REFRIGERANT RECOVERY™.)
Compressor malfunction will appear in one of four
ways: noise, seizure, leakage or low discharge
pressure. Resonant compressor noises are not
cause for alarm; however, irregular noise or rattles
may indicate broken parts or excessive clearances
due to wear. To check seizure, de-energize the
magnetic clutch and check to see if the drive plate
can be rotated. If rotation is impossible, the
compressor is seized. Low discharge pressure may
be due to a faulty internal seal of the compressor,
or a restriction in the compressor. Low discharge
pressure may also be due to an insufficient
refrigerant charge or a restriction elsewhere in the
system. These possibilities should be checked prior
to servicing the compressor. If the compressor is
inoperative, but is not seized, check to see if current
is being supplied to the magnetic clutch coil
terminals.

The compressor has vanes built into a rotor which
is mounted on a shaft.

When the shaft rotates, the vanes built into the
cylinder block assembly are opened by centrifugal
force.

This changes the volume of the space formed by
the rotor and cylinder, resulting in the intake and
compression of the refrigerant gas. The discharge
valve and the valve stopper, which protects the
discharge valve, are built into the cylinder block
assembly. There is no suction valve but a shaft seal
is installed between the shaft and head; a trigger
valve, which applies back pressure to the vanes, is
installed in the cylinder block and a refrigerant gas
temperature sensor is installed in the front head.
The specified quantity of compressor oil is
contained in the compressor to lubricate the various
parts using the refrigerant gas discharge pressure.
6VD1 engine is equipped with an invariable
capacity five-vane rotary compressor (DKV-14D
Type).

The compressor sucks and compresses refrigerant
by the rotation of the vane installed to the shaft,
and always discharges a fixed amount of refrigerant
independent of the load of refrigerant.

The thermo sensor is installed to the front head of
the compressor to protect it by stopping its
operation when the refrigerant gas is insufficient or
when the temperature get abnormally high.

e OFF..... 160 £ 5°C (320.0 + 9.0°F)

+ ON .... 135 + 5°C (275.0 £ 9.0°F)
4JG2 Engine are provided with a swash plate type
compressor (DKS-15CH Type)
Swash plate compressors have a swash (slanted)
plate mounted on the shaft. When the shaft turns,
the rotation of the swash plate is converted to
reciprocating piston motion which sucks in and
compresses the refrigerant gas.
Shaft seal (Lip type) is installed between the valve
plate and shaft & cylinder head to prevent
refrigerant gas leaks. A specified amount of
compressor oil is contained in the oil pan.
This oil is supplied to the cylinders, bearings, etc.,
by an oil pump which is connected to the swash
plate shaft.
With some compressors the differential between
the intake pressure and discharge pressure
generated while the compressor is operating is
used for lubrication instead of an oil pump.
Three pistons are arranged at 1209 intervals around
the center of the swash plate shaft. These pistons
are connected to the ends of the swash plate
through shoe disks and balls.
The rotation of the swash plate causes
reciprocating movement of the piston inside the
cylinders, with each piston operating as two
cylinders. Because of that, the compressor operates
as though it has 6 cylinders.
The specified amount of the compressors oil is
150cc (4.2 Imp fl 0z).
Also, compressor oil to be used varies according to
the compressor model. Be sure to avoid mixing two
or more different types of oil.
If the wrong oil is used, lubrication will be poor and
the compressor will seize or malfunction.
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GENERAL INFORMATION

COMPRESSOR OIL

OIL SPECIFICATION

» The HFC-134a system requires a synthetic
(PAG) compressor oil.

e Compressor (PAG) oil varies according to
compressor model. Be sure to use oil specified
for the model of compressor.

DKV-14D : ZXL-200PG
(ISUZU PART NO.
8-97101-336-0)

: ZXL-100PG
(ISUZU PART NO.
8-97101-338-0)

DKS-15CH

HANDLING OF OIL

» The oil should be free from moisture, dust,
metal powder, etc.

* Do not mix with other oil

» The water content in the oil increases when
exposed to the air. After use, seal oil from air
immediately.

» The compressor oil must be stored in steel
containers, not in plastic containers.

COMPRESSOR OIL CHECK

The oil used to lubricate the compressor is
circulating with the refrigerant.

Whenever replacing any component of the system
or a large amount of gas leakage occurs, add oil to
maintain the original amount of oil.

Oil Capacity

Capacity total in system| 150cc (4.2 Imp fl 0z)

Compressor (Service

parts) charging amount| 120¢¢ (4-21mp Tl 02)

Checking and Adjusting for Used Compressor

1) Perform Oil return operation.

(Refer to “Oil Return Operation™ in this section.)

2) Discharge refrigerant and remove the
compressor.

3) Drain the compressor oil and measure the
extracted oil with a measuring cylinder.

4) If the amount of oil drained is much less than
90cc (2.5 Imp fl 0z), some refrigerant may have
leaked out. Conduct leak tests on connections
of each system, and if necessary, repair or
replace faulty parts.

5) Check the compressor oil for contamination.
(Refer to “Contamination of Compressor Oil” in
this section.)

871RX020

6) Adjust oil level following the procedure below.

Collected Amount Charging Amount

same as collected
amount

90cc (2.5 Imp fl 0z)

more than 90cc (2.5 Imp fl 0z)

less than 90cc (2.5 Imp fl 0z)

7) Install the compressor, then evacuate, charge
and perform oil return operation.

8) Check system operation.

When it is impossible to perform oil return
operation, the compressor oil should be checked in
the following order:

1) Discharge refrigerant and remove the
compressor.

2) Drain the compressor oil and measure the
extracted oil with a measuring cylinder.

3) Check the oil for contamination.

4) If more than 90cc (2.5 Imp fl 0z) of oil is
extracted from the compressor, supply same
amount of oil to the compressor to be installed.
If the amount of oil extracted is less than 90cc
(2.5 Imp fl 0z), recheck the compressor oil in the
following order:

5) Supply 90cc (2.5 Imp fl 0z) of oil to the
compressor and install it onto the vehicle.

6) Perform oil return operation.

7) Remove the compressor and recheck the
amount of oil.

8) Adjust the compressor oil, if necessary.

Collected Amount Charging Amount

same as collected

more than 90cc (2.5 Imp fl 0z) amount

less than 90cc (2.5 Imp fl 0z) | 90cc (2.5 Imp fl 0z)
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Checking and Adjusting for Compressor
Replacement
150cc (4.2 Imp fl 0z) of oil is charged in compressor
(service parts). So it is necessary to drain the proper
amount of oil from the new compressor.
1) Perform oil return operation.
2) Discharge refrigerant and remove the
compressor.
3) Drain the compressor oil and measure the
extracted oil.
4) Check the compressor oil for contamination.
5) Adjust oil level as required.

Amount of oil drained
from used compressor

Draining amount of oil
from new compressor

less than Same as drained
90cc (2.5 Imp fl 0z) amount
more than

90cc (2.5 Imp fl 0z)

90cc (2.5 Imp fl 0z)

6) Evacuate, charge and perform oil return
operation.
7) Check system operation.

CONTAMINATION OF COMPRESSOR OIL

Unlike engine oil, no cleaning agent is added to the
compressor oil. Even if the compressor runs for a
long period of time (approximately 1 season), the
oil never becomes contaminated as long as there is
nothing wrong with the compressor or its method
of use.

Inspect the extracted oil for any of the following
conditions:

e The capacity of the oil has increased.

e The oil has changed color to red.

« Foreign substances, metal powder, etc., are
present in the oil.

If any of these conditions exists, compressor oil is

contaminated. Whenever contaminated

compressor oil is discovered, the receiver/drier

must be replaced.

OIL RETURN OPERATION

There is close affinity between the oil and the
refrigerant. During normal operation, part of the oil
recirculates with the refrigerant in the system.
When checking the amount of oil in the system, or
replacing any component of the system, the
compressor must be run in advance for oil return
operation. The procedure is as follows:
1) Open the all doors and engine hood.
2) Start the engine and A/C switch is “ON” and
Set the fan control knob at its highest position.
3) Run the compressor for more than 20 minutes
between 800 and 1,000 rpm in order to operate
the system.
4) Stop the engine.

REPLACEMENT OF COMPONENT PARTS
When replacing system component parts, supply
the following amount of oil to the component parts
to be installed.

Amount of oil
50cc (1.4 Imp fl 0z)
30cc (0.8 Imp fl 0z)
30cc (0.8 Imp fl 0z)

Component parts to be installed

Evaporator

Condenser

Receiver/drier

871RX013
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SERVICE PROCEDURE
DKV-14D TYPE COMPRESSOR

Legend (4) Pulley Assembly
(1) Drive Plate Bolt (5) Field Coil
(2) Drive Plate (6) Shim(s)
(3) Snap Ring (7) Lead Wire
Removal 2. Remove drive plate by using drive plate puller

1.Remove drive plate bolt by using drive plate holder J-33944-A (2) and forcing screw J-33944-4 (1).

J-7624 (1) to prevent the drive plate from rotating.

871RX016

901RX055
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3. Remove shim(s). 6. Loosen screw and disconnect the coil lead wire
4. Remove snap ring (1) by using snap ring pliers. connector.

871RW016 871RS010

5. Remove pulley assembly by using pulley puller pilot 7. Loosen three screws and remove the field coil.
J-38424 (2), pulley puller J-8433 (1) and pulley
puller leg J-24092-2 (3).

871RS011

871RX031
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Inspection and Repair

Drive Plate

If the frictional surface shows signs of damage due to
excessive heat, the drive plate and pulley should be
replaced.

Pulley Assembly

Check the appearance of the pulley assembly. If the
frictional surface of the pulley shows signs of excessive
grooving due to slippage, both the pulley and drive
plate should be replaced. The frictional surfaces of the
pulley assembly should be cleaned with a suitable
solvent before reinstallation.

Coil
Check coil for loose connector or cracked insulation.

Installation
1. Install field coil.

 Align the located portion (1) of the field coil and
compressor.

871RX010

 Tighten the mounting screw to the specified torque.
Torque: 5N-m (44 b in)

2. Connect the lead wire connector with the rubber
hold and tighten the screw.

3. Install pulley assembly by using pulley installer
J-33940-A (2) and drive handle J-8092 (1).

871RX032

4. Install snap ring.
5. Install shim(s).

6. Install the drive plate to the compressor drive shaft
together with the original shim(s)(1). Press the drive
plate by hand.

871RX015
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7. Install drive plate bolt by using drive plate holder
J-7624 (1) to prevent the drive plate from rotating.

901RX055

« Tighten the drive plate bolt to the specified torque.

Torque: 13 N-m (113 Ib in)

« After tightening the drive plate bolt, check to be
sure the pulley rotates smoothly.

e Check to be sure that the clutch clearance is
between 0.3-0.6 mm (0.01-0.02 in.)

871RX014

« If necessary, install adjusting shim(s).

« Adjusting shims are available in the following
thickness.

Thickness

* 0.1 mm (0.0039 in.)
e 0.3 mm (0.0118in.)
* 0.5 mm (0.0197 in.)
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DKS-15CH TYPE COMPRESSOR

('98)

Legend

(1) Drive Plate Bolt

(2) Drive Plate

(3) Shim

(4) Snap Ring

(5) Pulley Assembly

(6) Screw

(7) Field Coil

(8) Through Bolt

(9) Shaft Seal Assembly
(10) Gasket
(11) Front Cylinder Head

(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)

871RY00015

O-Ring

Gasket

Front Valve Plate
Front Suction Valve
Pin

Cylinder and Shaft Assembly
Rear Valve Plate
Gasket

Rear Cylinder Head
Bolt

Oil Drain Plug
O-Ring
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Removal 3. Remove shim(s).

1. Remove drive plate bolt by using drive plate holder ~ 4- Reémove snap ring (1) by using snap ring pliers.
J-7624 (1) to prevent the drive plate from rotating.

871RY00004

5. Remove pulley assembly by using pulley puller pilot
2. Remove drive plate by using drive plate puller J-38424 (2), pulley puller J-8433 (1) and pulley
J-33944-A (2) and forcing screw J-33944-4 (1). puller leg J-24092-2 (3).

871RY00005

871RY00003
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6. Loosen three screws and remove the field coil. 8. Remove shaft seal assembly (2) by using shaft seal
remover J-33942 (1).

871RY00006

871RY00018

7. Remove snap ring by using snap ring pliers.

Engage the remover hook with the shaft seal
assembly groove and slowly draw the shaft seal
assembly out.

NOTE

The shaft seal is precision-machined and its
critical parts are finished to extremely close
tolerances. The assembly must be handled
with great care, it slips face demanding
particularly careful handling.

The shaft seal can not be reused. Install a new
shaft seal at reassembly.

Take care not to scratch or otherwise damage
the shaft seal face.

Keep the shaft seal free from lint and dirt.

9. Remove through bolt.

871RY00017
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10. Remove front cylinder head.

15. Remove rear cylinder head.

871RY00019

11. Remove o-ring.

e Alternately tap the projections on the
circumference of th front cylinder head with a
screwdriver and a plastic hammer to remove the
front cylinder head.

12. Remove gasket.
13. Remove front valve plate.
14. Remove front suction valve.

NOTE

Check the front valve plate for scratching and

bending.

Check the front valve plate and the front
cylinder head for nicks and burrs on the

sealing surface.

Buff or replace the valve plate and cylinder
head if nicks and burrs are present.

Check that the front valve plate passage is free
from obstructions.

Check the front valve plate and the cylinder
head for cracks.

Replace the valve plate and cylinder head if
cracks are present.

871RY00020

16. Remove o-ring.

e Alternately tap the projections on the
circumference of the rear cylinder head with a
screwdriver and a plastic hammer to remove the
rear cylinder head.

17. Remove gasket.

18. Remove rear valve plate.

19. Remove rear suction valve.

20. Remove cylinder and shaft assembly.

NOTE

Check the rear valve plate for scratching and
bending.

Check the rear valve plate and the rear

cylinder head for nicks and burrs on the
sealing surface.

Buff or replace the valve plate and cylinder
head if nicks and burrs are present.

Check that the rear valve plate passage is free
from obstructions.

Check the rear valve plate and the cylinder
head for cracks.

Replace the valve plate and cylinder head if
cracks are present.
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Installation

1. Install cylinder and shaft assembly.
e Clamp the cylinder shaft assembly in a vise.
The rear side of the cylinder shaft assembly must
be facing up.
2. Install rear suction valve.
e Apply a coat of new compressor oil to the new
suction valve (2).
Install the suction valve by aligning it with the
spring pin and the cylinder valve relief grooves.

871RY00021

Legend

(1) Escape Groove
(2) Suction Valve
(3) Piston

3. Install rear valve plate.
* Apply a coat of new compressor oil to the new
valve plate.
Install the valve plate to the suction valve by
aligning it with the spring pin.

NOTE
Do not mix up the front and rear valve plate.
4. Install gasket.
* Apply a coat of new compressor oil to the new
gasket.
Install the gasket (3) to the valve plate (4).

5. Install o-ring (2).

6. Install rear cylinder head (1).

» Apply a coat of new compressor oil to the new o-
ring (2).
Install the o-ring (2) to the rear cylinder head (1).
Install the rear cylinder head.
Top the rear cylinder head (1) into place with a
plastic hammer.

871RY00022

7. Install front suction valve.

» Set the cylinder shaft assembly with the front side
facing up.
Apply a coat of new compressor oil to the new
suction valve (2).
Install the suction valve (2) by aligning it with the
spring pin and the cylinder valve relief grooves.

871RY00021

Legend

(1) Escape Groove
(2) Suction Valve
(3) Piston
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8. Install front valve plate.
e Apply a coat of new compressor oil to the new
valve plate.
Install the valve plate to the suction valve by
aligning it with the spring pin.
NOTE
Do not mix up the front and rear valve plates.
9. Install gasket
» Apply new compressor oil to the new gasket.
« Install the gasket to the valve plate by a aligning it
with the spring pin.
10. Install o-ring.
11. Install front cylinder head.
» Apply a coat of new compressor oil to the new O-
ring.
Install the O-ring to the front cylinder head.
Install the front cylinder head.
Tap the front cylinder head into place with a
plastic hammer.

NOTE

When installing the cylinder head, be careful
that the end of the drive shaft does not
damage the shaft seal assembly surface in the
cylinder head.

871RY00023

12. Install through bolt.
e Gaskets cannot reused. Always replace new
ones. Tighten the bolts to the specified torque a
little at a time in the sequence shown in the

illustration.
Torque: 22N-m (16 Ib-ft)

NOTE
Rotate the compressor drive shaft two or three
times to make sure that it moves smoothly.

871RY00016
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13. Install shaft seal assembly.
e Clean the sealing portion of the compressor and
shaft seal (2).

Install the shaft seal guide J-34614 (1) onto the
end of the drive shaft.

Apply new compressor oil to the shaft seal guide.

Install the shaft seal (2) onto the compressor drive
shaft head by using shaft seal installer J-33942 (3).

871RY00024

14. Install snap ring.
15. Install field coil.
16. Install lead wire connector.
« Install the field coil to the compressor.
Lead wire must be facing up.

Tighten the field coil fixing screws to the specified
torque.

Torque: 5N-m (44 Ib-in)

871RY00006

17. Install pulley assembly.

» Using pulley installer J-33940 (2) and drive handle
J-8092 (1) to install the pulley assembly.

871RY00008

18. Install snap ring.

* Install the snap ring with the inside indented
portion facing out.

871RY00025
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19. Install shim(s).
20. Install drive plate.

¢ Check to be sure that the clutch clearance is
between 0.3-0.6 mm (0.01-0.02 in.)

* Install the drive plate to the compressor drive
shaft together with the original shim(s)(1) press
the drive plate by hand.

871RY00009

21.Install drive plate bolt by using drive plate holder
J-7624 (1) to prevent the drive plate from rotating.
« Tighten the bolt to the specified torque.
Torque: 15N-m (11 Ib-in)
NOTE
After tightening the bolt, check to be sure the
pulley rotates smoothly.

901RY00010

871RY00007

« If necessary, install adjusting shim(s).
¢ Adjusting shims are available in the following
thickness.
Thickness
e 0.1 mm (0.0039 in.)
e 0.3 mm (0.0118in.)
e 0.5 mm (0.0197 in.)
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HD6 TYPE COMPRESSOR
Metric Thread Size Information

Compressor to mounting bracket bolts (Front)
M10 x 1.5 - 6H

Compressor to mounting bracket bolts (Rear)
M8 x 1.25 — 6H

Suction-discharge port screw

M10 x 1.5 - 6H

COMPRESSOR CLUTCH PLATE AND HUB

ASSEMBLY
Removal

1. Clamp the holding fixture J-33026 in a vise and
attach compressor to holding fixture with thumb
screws J-33026-1.

. With center screw forcing tip in place to thrust
against the end of the shatft, thread the Clutch Plate
and Hub Assembly Installer-Remover J-33013-B into
the hub. Hold the body of the remover with a wrench
and turn the center screw into the remover body to
remove the clutch plate and hub assembly (1).

Compressor shaft

M9 x 1.25 - 6H
Internal hub-clutch drive assembly
M22 x 1.5 - 6H

2. Be sure the frictional surface of the clutch plate and

the clutch rotor (2) are clean before installing the
clutch plate and hub assembly (1).

3. Align the shaft key (4) with the shaft keyway (3) and

place the clutch plate and the hub assembly onto
the compressor shaft.

CAUTION: Do not drive or pound on the clutch hub
or shaft. Internal damage to compressor may
result. The forcing tip on J-33013-B remover-
installer center screw must be flat or the end of the
shaft/axial plate assembly will be damaged.

J-33026-1

J-33026

901RW001

3. Remove the shaft key and retain for reassembly.

Installation

1. Install the shaft key into the hub key groove. Allow
the key to project approximately 3.2 mm (1/8 in) out
of the keyway. The shaft key is curved slightly to
provide an interference fit in the hub key groove.

871RW003

4. Remove the forcing tip on J-33013-B clutch plate

and hub assembly installer-remover center screw
and reverse the body direction on the center screw,
as shown in Figure.

. Install the clutch plate and hub installer-remover J-
33013-B with bearing as shown in Figure.
The body of the J-33013-B installer-remover should
be backed off sufficiently to allow the center screw to
be threaded onto the end of the compressor shaft.

. Hold the center screw with a wrench. Tighten the
hex portion of the installer-remover J-33013-B body
to press the hub onto the shaft. Tighten the body
several turns, remove the installer and check to see
that the shaft key is still in place in the keyway
before installing the clutch plate and hub
assembly to its finial position. The air gap (2)
between frictional surfaces of the clutch plate and
clutch rotor should be 0.50-0.76 mm (.020-.030 in).
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CAUTION: If the center screw is threaded fully onto 7. Remove installer J-33013-B, check for proper
the end of the compressor shaft. or if the body of positioning of the shaft key (even or slightly above
the installer is held and the center screw is rotated, the clutch hub).

the key will wedge and will break the clutch hub. 8. Spin the pulley rotor by hand to see that the rotor is

not rubbing the clutch drive plate.

s = 7 — 2
- 79
T
| ==
COMPRESSOR CLUTCH ROTOR AND/OR 4. Hold the J-41552 puller in place and tighten the
BEARING puller screw against the puller guide to remove the

pulley rotor and bearing assembly.
Removal
1. Remove the clutch plate and hub assembly as
described previously.
2. Remove rotor (1) and bearing assembly retaining
ring (2), using snap ring pliers.

871RW007

Installation

1. With the compressor mounted to the J-34992
holding fixture, position the rotor and bearing

S01RWO03 assembly on the front head.
3. Install pulley rotor and bearing puller guide J-33023-A 2. Eosition the J-33017 pulley, rotor and bearing
to the front head and install J-41552 pulley rotor and !nstaller and J-33023-A puller pilot directly over the
bearing puller down into the inner circle of slots (1) in inner race of the bearing.

the rotor. Turn the J-41552 puller clockwise in the
slots in the rotor.
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3.

Position puller crossbar J-8433-1 on the puller pilot
J-33023-A and assemble the two J-33026 through
bolts and washers through the puller bar slots and
thread them into the J-33026 holding fixture. The
thread of the through bolts should engage the full
thickness of the holding fixture.

. Tighten the center screw in the J-8433-1 puller

crossbar to force the pulley rotor (1) and bearing
assembly onto the compressor front head. Should
the J-33017 pulley rotor and bearing installer slip off
direct in-line contact with the inner race of the
bearing, loosen the J-8433-1 center forcing screw
and realign the installer and pilot so that the J-
33017 installer will properly clear the front head.

J-8433-3

J-8433-1

901RW005

COMPRESSOR CLUTCH COIL
Removal

1

2

3

. Perform Steps 1 through 4 of "Clutch Rotor and/or

Bearings" removal procedure. Mark clutch coil
terminal location (1) on compressor front head.

. Install J-33023-A puller pilot on front head of

compressor. Also install J-8433-1 puller crossbar
with J-33025 puller legs as shown in figure.

. Tighten J-8433-3 forcing screw against the puller

pilot to remove the clutch coil (2).

5. Install rotor and bearing assembly retainer ring,

using snap ring pliers.

6. Reinstall clutch plate and hub assembly as

described previously.

J-33023-A

901RW006
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Installation

1.

2.

Place the clutch coil assembly (1) on the front head
with the terminals positioned at the "marked" location.
Place the J-33024 clutch coil installer over the
internal opening of the clutch coil housing and align
installer with the compressor front head.

. Center the J-8433-1 puller crossbar in the counter-

sunk center hole of the J-33024 clutch coil installer.
Install the J-33026 through bolts and washers
through the crossbar slots and thread them into the
holding fixture J-33026 to full fixture thickness.

J-8433-3
J-8433-1
J-33024
~
II N

— =7

QP

h\\ P
\ -

4.

5.

901RWO007

Turn the center forcing screw of J-8433-1 puller
crossbar to force the clutch coil onto the front head.
Be sure clutch coil and J-33024 installer stay "in-
line" during installation.

When coil is fully seated on the front head, use a
1/8 in diameter drift punch (2) and stake the front
head at three places 120 degrees apart, to ensure
clutch coil (3) remains in position.

871RW004

» Stake size should be only one-half the area of the
punch tip and be only approximately 0.28-0.35
mm (.010-.015 in) deep.

871RW005

Legend
(1) Stake Front Head 0.28-0.35 mm Deep

(0.10-015 in)

(2) Clutch Coil Housing
(3) Front Head Surface

6. Install rotor and bearing assembly and the clutch

plate and hub assembly as described previously.
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COMPRESSOR SHAFT SEAL

Service Precaution

When replacing the shaft seal assembly, pressure relief
valve or control switches, it will be necessary to recover
the refrigerant. Other than clutch repair procedures, the
same holds true for any disassembly of the compressor.
A clean workbench covered with a sheet of clean
paper, and a place (clean trays, etc) for all parts being
removed and replaced is important, as is the use of
proper clean service tools.

CAUTION: Any attempt to use makeshift or
inadequate service tools or equipment may result
in damage and/or improper compressor operation.

All parts required for servicing the internal compressor
are protected by a preservative process and packaged
in a manner which will eliminate the necessity of
cleaning, washing or flushing of the parts. The parts
can be used in the internal assembly just as they are
removed from the service package. Seals and
protective packaging should be left intact until just
prior to installation.

If the compressor rear head, front head or cylinder and
shaft assembly is to be serviced or replaced, the oil in
the compressor must be drained, measured, recorded
and replaced.

871RW006

Legend

(1) Suction Port

(2) Discharge Port

(3) Mounting Boss

(4) Mounting Boss

(5) Pressure Relief Valve
(6) Mounting Boss

Seal Leak Detection

A shaft seal should not be changed because of small
amounts of oil found on an adjacent surface but only
after actual refrigerant leakage is found using an
approved leak detector.

CAUTION: Handling and care of seal protector is
important. If seal protector is nicked or the bottom
flared, the new seal may be damaged during
installation.

Removal

1. Recover the refrigerant using Refrigerant Recovery
System.

2. Loosen and reposition compressor in mounting
brackets, if necessary.

3. Remove clutch plate and hub assembly from
compressor as described previously.

4. Remove the shaft seal retainer ring, using snap ring
pliers.

5. Thoroughly clean inside of compressor neck area
surrounding the shaft, the exposed portion of the
seal, the retainer ring groove and the shaft itself.
Any dirt or foreign material getting into compressor
may cause damage.

6. Fully engage the knurled tangs of Seal Remover-
Installer J-23128-A into the recessed portion of the
Seal (1) by turning the handle clockwise. Remove
the Seal from the compressor with a rotary-pulling
motion.

Discard the seal. The handle must be hand-
tightened securely. Do not use a wrench or pliers.

J-23128-A

901RW008
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7. Remove and discard the seal seat O-ring (2) from the
compressor neck using O-ring remover J-9553-01.

J-9553-01

901RW009

8. Recheck the shaft and inside of the compressor
neck for dirt or foreign material and be sure these
areas are perfectly clean before installing new parts.

Cleaning
Thoroughly clean O-ring seal groove in front head.

CAUTION: Seals should not be re-used. Always use
a new specification service seal on rebuild. Be sure

that the seal to be installed is not scratched or

damaged in anyway. Make sure that the seal seat
and seal are free of lint and dirt that could damage

the seal surface or prevent sealing.

Installation

1. Dip the new seal seat O-ring (1) in clean 525
viscosity refrigerant oil and assemble onto O-ring
installer J-33011.

901RWO010

2.Insert the O-ring installer J-33011 into the
compressor neck until the installer "bottoms". Lower
the moveable slide of the O-ring installer to release
the O-ring into the seal O-ring lower groove (The
compressor neck top groove is for the shaft seal
retainer ring.) Rotate the installer to seat the O-ring
and remove the installer.

3. Dip the new seal in clean 525 viscosity refrigerant oil
and assemble seal to Seal Installer J-23128-A, by
turning handle clockwise. The stamped steel case
side of the lip seal must be engaged with knurled
tangs of installer so that flared-out side of lip seal is
facing and installed towards the compressor. Install
seal protector J-34614, in the seal lip and place over
the compressor shaft, and push the seal in place with
a rotary motion or place the seal protector J-34614
over end of compressor shaft, and slide the new seal
onto the shaft with a rotary motion until it stops. Take
care not to dislodge the O-ring. Be sure the seal (2)
makes good contact with the O-ring. Disengage the
installer from the seal and remove the installer
J-23128-A and the seal protector J-34614.

CAUTION: Handling and care of seal protector is
important. If seal protector is nicked or the bottom
flared, the new seal may be damaged during
installation.

Sw/ L=

4. Install the new seal retainer ring with its flat side
against the Seal, using Snap-Ring Pliers. Use the
sleeve from O-ring installer J-33011 to press in on
the seal retainer ring so that it snaps into its groove.

5. To leak test, install compressor leak test fixture
J-39893 on rear head of compressor and connect
gage charging lines and Refrigerant Recovery
System. Pressurize suction and high-side of
compressor with R-134a Refrigerant. Temporarily
install (M9 x 1.25 thread on shaft) nut and, with the
compressor in horizontal position, rotate the
compressor shaft in normal direction of rotation
several times by hand. Leak test the seal area and
correct and leak found. Recover the refrigerant.
Remove shaft nut.
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6. Remove any excess oil resulting from installing the
new seal parts from the shaft and inside the
compressor neck.

7. Install the clutch plate and hub assembly as
described previously.

COMPRESSOR PRESSURE RELIEF VALVE

Removal

1. Recover the refrigerant using Refrigerant Recovery
System.

2. Remove old pressure relief valve.

Installation
1. Clean valve seat area on rear head.

COMPRESSOR OIL

Compressor Oil Check

The oil used to lubricate the compressor is circulating
with the refrigerant.

Whenever replacing any component of the system or a
large amount of gas leakage occurs, add oil to maintain
the original amount of oil.

(Oil Capacity)
Capacity total in system

150 cc (5.0 fl.oz)
150 cc (5.0 fl.oz)

Compressor (Service
parts) charging amount

Checking and Adjusting Oil Quantity for
Used Compressor

1. Perform oil return operation. Refer to Oil Return
Operation in this section.

2. Discharge and recover refrigerant and remove the
compressor.

3. Drain the compressor oil and measure the extracted
oil with a measuring cylinder.

4. If the amount of oil drained is much less than 90 cc
(3.0 fl. 0z.), some refrigerant may have leaked out.
Conduct a leak tests on the connections of each
system, and if necessary, repair or replace faulty
parts.

5. Check the compressor oil contamination. (Refer to
Contamination of Compressor Qil in this section.)

6. Adjust the oil level following the next procedure
below.

(Collected Amount) (Charging Amount)

same as collected
amount

90 cc (3.0 fl.oz)

more than 90 cc
(3.0 fl.oz)

less than 90 cc (3.0 fl.oz)

8. Reinstall compressor belt and tighten bracket.
9. Evacuate and charge the refrigerant system.

2. Lubricate O-ring of new pressure relief valve and
O-ring assembly with new 525 viscosity refrigerant
oil. Install new valve and torque in place, 9.0 N-m
(6.1 ft Ibs)

. Evacuate and recharge the system.

4. Leak test system.

w

7. Install the compressor, then evacuate, charge and
perform the oil return operation.

8. Check system operation.
When it is impossible to preform oil return

operation, the compressor oil should be checked in
the following order:

1. Discharge and recover refrigerant and remove the
compressor.

2. Drain the compressor oil and measure the extracted
oil with a measuring cylinder.

3. Check the oil for contamination.

4. If more than 90 cc (3.0 fl. 0z.) of oil is extracted from
the compressor, supply the same amount of oil to
the compressor to be installed. If the amount of oil
extracted is less than 90 cc (3.0 fl. 0z.), recheck the
compressor oil in the following order:

5. Supply 90 cc (3.0 fl. 0z.) of oil to the compressor
and install it onto the vehicle.

6. Evacuate and recharge with the proper amount of
refrigerant.

7. Perform the oil return operation.

8. Remove the compressor and recheck the amount of
oil.

9. Adjust the compressor oil, if necessary.

(Collected Amount) (Charging Amount)

same as collected
amount

90 cc (3.0 fl.oz)

more than 90 cc
(3.0 fl.oz)

less than 90 cc (3.0 fl.oz)

Checking and Adjusting for Compressor
Replacement
The oil is not charged in compressor (service parts). So

it is necessary to charge the proper amount of oil to the
new cCompressor.
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1. Perform oil return operation.

2. Discharge and recover the refrigerant and remove
the compressor.

3. Drain the compressor oil and measure the extracted

(Component parts to be

(Amount of Oil)

oil.

4. Check the compressor oil for contamination.
5. Adjust the oil level as required.

(Amount of oil drained
from used compressor)

(Charging amount of oil
to new compressor)

more than 90 cc

same as drained amount

installed)

Evaporator 50 cc (1.7 fl. 0z.)
Condenser 30 cc (1.0 fl. 0z.)
Receiver/dryer 30 cc (1.0 fl. 0z.)

Refrigerant line (one
piece)

10 cc (0.3 fl. 0z.)

(3.0 fl.oz)
less than 90 cc (3.0 fl.oz)

90 cc (3.0 fl.oz)

6. Evacuate, return
operation.

7. Check the system operation.

charge and perform the oil

Contamination of Compressor Oill

Unlike engine oil, no cleaning agent is added to the
compressor oil. Even if the compressor runs for a long
period of time (approximately one season), the oil never
becomes contaminated as long as there is nothing
wrong with the compressor or its method of use.

Inspect the extracted oil for any of the following
conditions:
» The capacity of the oil has increased.

« The oil has changed to red.

« Foreign substances, metal powder, etc., are present
in the oil.

If any of these conditions exists, the compressor
oil is contaminated. Whenever contaminated
compressor oil is discovered, the receiver/drier
must be replaced.

Oil Return Operation

There is close affinity between the oil and the
refrigerant. During normal operation, part of the oil
recirculates with the refrigerant in the system. When
checking the amount of oil in the system, or replacing
any component of the system, the compressor must be
run in advance for oil return operation. The procedure
is as follows:

1. Open all the doors and the engine hood.

2. Start the engine and air conditioning switch to "ON"

and set the fan control knob at its highest position.

3. Run the compressor for more than 20 minutes
between 800 and 1,000 rpm in order to operate the
system.

4. Stop the engine.

Replacement of Component Parts

When replacing the system component parts, supply
the following amount of oil to the component parts to be
installed.

Compressor Leak Testing (External and
Internal)

Bench-Check Procedure

1.
2.

oo

10.

11.

12.

13.

Install test plate J-39893 on rear head of compressor.
Using Refrigerant Recovery System, attach center
hose of manifold gage set on charging station to a
refrigerant drum standing in an upright drum.

. Connect charging station high and low pressure

lines to corresponding fittings on test plate J-39893.
Suction port (low-side) of compressor has large
internal opening. Discharge port (high-side) has
smaller internal opening into compressor and
deeper recess.

. Open low pressure control, high pressure control

and refrigerant control on charging station to allow
refrigerant vapor to flow into compressor.

. Using a leak detector, check for leaks at pressure

relief valve, rear head switch location, compressor
front and rear head seals, center cylinder seal,
through bolt head gaskets and compressor shaft
seal. After checking, shut off low pressure control
and high-pressure control on charging station.

. If an external leak is present, perform the necessary

corrective measures and recheck for leaks to make
certain the leak has been connected.

. Recover the refrigerant.
. Disconnect both hoses from the test plate J-39893.
.Add 90 ml (3 o0z.) new PAG lubricant to the

compressor assembly. Rotate the complete
compressor assembly (not the crankshaft or drive
plate hub) slowly several turns to distribute oil to all
cylinder and piston areas.

Install a M9 x 1.25 threaded nut on the compressor
crankshaft if the drive plate and clutch assembly are
not installed.

Using a box-end wrench or socket and handle,
rotate the compressor crankshaft or clutch drive
plate on the crankshaft several turns to insure
piston assembly to cylinder wall lubrication.

Using Refrigerant Recovery System, connect the
charging station high-pressure line to the test plate
J-39893 high-side connector.

Using Refrigerant Recovery System, connect the
charging station low-pressure line to the low
pressure port of the test plate J-39893. Qil will drain
out of the compressor suction port if the compressor
is positioned with the suction port downward.
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14.

15.

16.

17.

18.

19.

Attach the compressor to the J-34992 holding
fixture and mount the compressor in a vise so that
the compressor will be in a horizontal position and
the shaft can be turned with a wrench.

Using a wrench, rotate the compressor crankshaft
or drive plate hub ten complete revolutions at a
speed of approximately one-revolution per second
turning the compressor at less than one-revolution
per second can result in a lower pump-up pressure
and disqualify a good pumping compressor.
Observe the reading on high-pressure gauge at the
completion of the tenth revolution of the
compressor. The pressure reading for a good
pumping compressor should be 690 kPa (100 psi)
or above. A pressure reading of less than 620 kPa
(90 psi) would indicate one or more suction and/or
discharge valves leaking an internal leak, or an
inoperative valve, and the refrigerant must be
recovered and the compressor disassembled and
checked for cause of leak. Repair as needed,
reassemble and repeat the pump-up test. Externally
leak test.

When the pressure pump-up test is completed,
recover the refrigerant from the high-side and
remove the test plate J-39893.

Tilt the compressor so that the compressor suction
and discharge ports are down. Drain the PAG
lubricant from the compressor.

Allow the compressor to drain for 10 minutes, then
refill with the proper amount of PAG lubricant, per
oil balance procedure described previously. The
PAG lubricant may be poured into the suction port.
If further assembly or processing is required, a
shipping plate or test plate J-39893 should be
installed to keep out air, dirt and moisture until the
compressor is installed.
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GENERAL INFORMATION

Since the problems in steering, suspension, 1.
wheels and tires involve several systems, they wear.
must all be considered when diagnosing a 2.

complaint. To identify the symptom, always road

test the vehicle first.

Proceed with the following preliminary inspections 3.
and correct any defects which are found.

Inspect tires for proper pressure and uneven

Raise vehicle on a hoist and inspect front and
rear suspension and steering linkage for loose

or damaged parts.

Spin front wheels. Inspect for out-of-round
tires, out-of-balance tires, loose and/or rough

wheel bearings.

GENERAL TROUBLESHOOTING

Problem Possible Cause Correction
Vehicle Pulls 1. Mismatched or uneven tires. Replace tire.
2. Tires not adequately inflated. Adjust tire pressure.
3. Broken or sagging springs. Replace spring.
4. Radial tire lateral force. Replace tire.
5. Improper wheel alignment. Adjust wheel alignment.
6. Brake dragging in one wheel. Repair brake.
7. Loose, bent or broken front or rear Tighten or replace the
suspension parts. appropriate suspension part(s).
8. Faulty shock absorbers. Replace shock absorber.
Abnormal or Excessive 1. Sagging or broken spring. Replace spring.
Tire Wear 2. Tire out of balance. Balance or replace tire.
3. Improper wheel alignment. Check front end alignment.
4. Faulty shock absorber. Replace shock absorber.
5. Hard driving. Replace tire.
6. Overloaded vehicle. Replace tire and reduce load.
7. Tires not rotated periodically. Replace or rotate tire.
8. Worn or loose road wheel bearings. Replace wheel bearing.
9. Wobbly wheel or tires. Replace wheel or tire.
10. Tires not adequately inflated. Adjust the pressure.
Shimmy, Shake or 1. Tire or wheel out of balance. Balance wheels or replace
Vibration tire/or wheel.
2. Loose wheel bearings. Replace wheel bearing.
3. Worn steering linkage ball joints. Replace ball joints.
4. Worn upper or lower end ball joints. Replace ball joints.
5. Excessively upper wheel runout. Repair or replace wheel
and/or tire.
6. Blister or bump on tire. Replace tire.
7. Excessive loaded radial run out of Replace tire or wheel.
tire/wheel assembly.
8. Improper wheel alignment. Check wheel alignment.
9. Loose or worn steering linkage. Tighten or replace steering
linkage.
10. Loose steering gear. Tighten housing bolts.
11. Tires not adequately inflated. Adjust tire pressure.
12. Loose, bent or broken front or rear Tighten or replace the
suspension parts. appropriate suspension parts.
13. Faulty shock absorber. Replace shock absorber.
14. Hub bearing preload misadjustment. Adjust preload.
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GENERAL TROUBLESHOOTING (CONT.)

Problem Possible Cause Correction
Wheel Tramp or Hop 1. Blister or bump on tire. Replace tire.
2. Improper shock absorber operation Replace shock absorber.
Hard Steering 1. Bind in steering linkage ball studs, Replace ball joints.
upper or lower end ball joint.
2. Improper wheel alignment. Check wheel alignment.
3. Steering gear misadjustment. Check and adjust steering gear
preload.
4. Tire not adequately inflated. Inflate tires to proper pressure.
Repair or replace.
5. Bind in steering column or shaft. Repair or replace.
6. Improper power steering system Refer to "Power steering
operation. system troubleshooting.”
Too Much Play In 1. Wheel bearings worn. Replace wheel bearings.
Steering 2. Loose steering gear or linkage. Retighten or repair.
3. Steering gear misadjustment. Inspect and adjust steering
gear preload.
4. Worn or loose steering shaft universal Retighten or replace steering
joint. shaft.
5. Worn steering linkage ball joints. Replace ball joints.
6. Worn upper or lower end ball joints. Replace ball joints.
Poor Steering Wheel 1. Bind in steering linkage ball joints. Replace ball joints.
Returnability 2. Bind in upper or lower end ball joints. Replace ball joints.
3. Bind in steering column and shaft. Repair or replace.
4. Bind in steering gear. Check and repair steering gear.
5. Improper wheel alignment. Adjust wheel alignment.
6. Tires not adequately inflated. Adjust tire pressure.
7. Loose steering wheel nut. Retighten.
8. Worn wheel bearing. Replace.
Abnormal Noise 1. Worn, sticky or loose upper or lower Replace.
end ball joint, steering linkage ball
joints or drive axle joints.
2. Faulty shock absorbers. Replace or repair.
3. Worn upper or lower control arm bushing. | Replace.
4. Loose stabilizer bar. Retighten bolts.
5. Loose wheel nuts. Tighten nuts. Check for
elongated wheel nut holes.
Replace wheel if required.
6. Loose suspension bolts or nuts. Retighten suspension bolts or
nuts.
7. Broken or otherwise damaged wheel Replace wheel bearing.
bearings.
8. Broken suspension springs. Replace spring.
9. Loose steering gear. Retighten mounting bolt.
10. Faulty steering gear. Check and adjust steering gear.
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GENERAL TROUBLESHOOTING (CONT.)

Problem

Possible Cause

Correction

Wandering or Poor
Steering Stability

A WN

. Mismatched or unevenly worn tires.

. Loose steering linkage ball joints.
. Faulty shock absorbers.
. Loose stabilizer bar.

. Broken or sagging springs.
. Steering gear misadjustment.
. Improper wheel alignment.

Replace tire or inflate tires to
proper pressure.

Replace ball joints.

Replace shock absorber.
Tighten or replace stabilizer bar
or bushings.

Replace spring (pairs).

Check or adjust steering gear.
Adjust wheel alignment.

Erratic Steering When
Bracking

Worn wheel bearings.

. Broken or sagging springs.
. Leaking caliper.
. Warped discs.

Badly worn brake pads.

. Tires are inflated unequally.

Replace wheel bearings.
Replace spring (pairs).

Repair or replace caliper.
Replace brake disc.

Replace brake pads.

Inflate tires to proper pressure.

Low or Uneven Trim
Height

. Broken or sagging springs.
. Vehicle overloaded.
. Incorrect springs.

Replace springs (In pairs)
Reduce load.
Adjust or replace torsion bar.

Suspension Bottoms

. Vehicle overloaded.
. Faulty shock absorber.
. Incorrect, broken or sagging springs.

Reduce load.
Replace shock absorber.
Replace springs.

Body Leans

N
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. Loose stabilizer bar.

. Faulty shock absorbers, struts or

mounting.

. Broken or sagging springs.
. Vehicle overloaded.

Tighten stabilizer bar bolts or
replace bushings.
Replace shock absorber.

Replace springs (In pairs)
Reduce load.

Cupped Tires

ENEAN O I N A

Worn wheel bearings.

. Excessive tire or wheel runout.
. Worn ball joints.
. Tire out of balance.

Replace wheel bearings.
Replace tire or wheel.
Replace ball joints.
Adjust tire balance.
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HISSING NOISE

POWER STEERING SYSTEM

There is some noise in all power steering systems. One of the most common is a hissing sound when the
steering wheel is fully turned and the car is not moving. This noise will be most evident when the wheel is
operated while the brakes are applied. There is no relationship between this noise and steering
performance. Do not replace the valve unless the "hissing" noise is extremely objectionable. A replacement
valve will also have a slight noise, and is not always a cure for the condition.

Problem Possible Cause Correction
Rattle or Chucking Noise 1. Pressure hose touching other parts of Adjust hose position. Do not
vehicle. bend tubing by hand.
2. Tie rod ends loose. Tighten or replace tie rod end.
3. Loose steering gear mounting. Tighten steering gear
mounting.
4. Steering gear misadjustment. Check and adjust steering gear
preload.
Poor Return of Steering 1. Improper front wheel alignment. Adjust front wheel alignment.
Wheel to Center 2. Wheel bearing worn. Replace front wheel bearing.
3. Tie rod end binding. Replace tie rod end.
4. Ball joint binding. Replace ball joint.
5. Tight or frozen steering shaft bearing. Replace steering assembly.
6. Steering gear misadjustment. Adjust the steering gear.
7. Sticky or plugged steering gear valve. Repair or replace steering gear
valve.
8. Entry of air in the power steering Bleed the system.
system.
Momentary Increase in 1. High internal leakage. Repair steering gear.
Effort When Turning 2. Power steering fluid level low. Replenish fluid.
Wheel Fast to Right or
Left
Steering Wheel Surges or 1. Insufficient pump pressure. Repair pump assembly.
Jerks When Turning 2. Sticky steering gear valve. Repair or replace steering gear.
Especially During Parking 3. Power steering fluid level low. Replenish fluid.
Excessive Wheel Kick 1. Air in system. Bleed hydraulic system.
Back or Loose Steering 2. Tie rod end loose. Tighten tie rod end.
3. Wheel bearing worn. Replace wheel bearing.
Hard Steering or Lack of 1. Sticky steering gear valve. Repair or replace steering gear
Power Assist valve.
2. Insufficient pump pressure. Repair pump assembly.
3. Excessive internal pump leakage. Repair pump assembly.
4. Excessive internal steering gear Repair steering gear.
leakage.
5. Power steering fluid level low. Replenish fluid.
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POWER STEERING PUMP

Foaming milky power steering fluid, low fluid level, and possible low pressure can be caused by air in the
fluid, or loss of fluid due to internal pump leakage. Check for leak and correct. Bleed the system.
Extremely cold temperatures will cause air bubbles in the system if the fluid level is low. If the fluid level is

correct and pump still foams, remove pump from vehicle and check housing for cracks. If housing is

cracked, replace pump housing.

Problem Possible Cause Correction

Low Pressure Due to 1. Relief valve sticking or inoperative. Replace relief valve.
Steering Pump 2. Side plate not flat against cam ring. Replace side plate.

3. Extreme wear of cam ring. Replace cam ring.

4. Scored side plate or rotor. Replace side plate or rotor.

5. Vanes sticking in rotor slots. Repair or replace vanes and

rotor.

6. Cracked or broken side plate. Replace side plate.

7. High internal leakage. Repair internal leakage.
Low Pressure Due to 1. Scored housing bore. Replace housing.
Steering Gear 2. Damaged O-ring or seal ring in the ball | Replace O-ring or seal ring.

nut.

Growling Noise in 1. Excessive back pressure in hoses or Repair steering unit or pump.
Steering Pump steering unit caused by restriction.

2. Scored side plate or rotor. Replace side plate or rotor.

3. Worn cam ring. Replace cam ring.
Groaning Noise in 1. Air in the fluid. Bleed hydraulic system.
Steering Pump 2. Low fluid level. Replenish fluid.

3. Pump mounting loose. Tighten mounting bolt.
Rattling Noise in 1. Vanes sticking in rotor slots. Repair or replace vanes and
Steering Pump rotor.

2. Vane improperly installed. Repair rotor and vane.
Swishing Noise in 1. Damaged relief valve. Replace relief valve.
Steering Pump
Whining Noise in 1. Scored side plate and vanes. Replace side plate and vanes.
Steering Pump 2. Damaged relief valve. Replace relief valve.
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LOCK SYSTEM

STEERING COLUMN

Problem

Possible Cause

Correction

Will Not Unlock

. Damaged lock cylinder.

Damaged sector.

. Damaged park lock cable.

Replace lock cylinder.
Replace lock cylinder.
Replace park lock cable.

Will Not Lock

WN R |WwN R

. Lock spring broken or worn.
. Damaged lock cylinder.
. Ignition switch stuck.

Replace lock cylinder.
Replace lock cylinder.
Repair or replace ignition
switch.

4. Park lock cable damaged. Replace park lock cable.
Key Cannot Be Removed 1. Ignition switch is not set correctly. Correct ignition switch.
in “OFF-LOCK” 2. Damaged lock cylinder. Replace lock cylinder.
3. Faulty shift lock mechanism. Repair or replace the shift lock
mechanism.
COLUMN
Problem Possible Cause Correction

Noise in Column

=Y

. Universal joint loose.
. Shaft lock snap ring not seated.

Tighten joint.
Place snap ring in proper
position.
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TURN SIGNAL SWITCH

STEERING COLUMN (CONT.)

This troubleshooting covers mechanical problems only. See Section 8 for turn signal switch electrical

diagnosis.
Problem Possible Cause Correction
Turn Signal Will Not Stay 1. Foreign material or loose parts Repair or replace signal switch.
in Turn Position preventing movement of yoke.
2. Broken or missing detent or canceling Replace signal switch.
spring.
Turn Signal Will Not 1. Loose switch mounting screws. Tighten mounting screws.
Cancel 2. Switch or anchor bosses broken. Replace turn signal switch.
3. Broken, missing or out of position Replace turn signal switch.
detent, return or canceling spring.
4. Worn canceling cam. Replace turn signal switch.
Turn Signal Difficult to 1. Turn signal switch arm loose. Tighten arm screw.
Operate 2. Yoke broken or distorted. Replace turn signal switch.
3. Loose or misplaced springs. Replace turn signal switch.
4. Foreign parts and/or material. Repair turn signal switch.
5. Loose turn signal switch mounting Tighten mounting screws.
screws.
Turn Signal Will Not 1. Broken lane change pressure pad or Replace turn signal switch.
Indicate Lane Change spring hanger.
2. Broken, missing or misplaced lane Replace turn signal switch.
change spring.
3. Base of wire damaged. Replace turn signal switch.
Hezard Switch Cannot Be 1. Foreign material between hazard Repair or replace hazard
Turned Off switch to turn signal switch body. switch.
No Turn Signal Lights 1. Electrical failure in chassis harness. Refer to Section 8 “Electrical
Troubleshooting™.
2. Inoperative turn signal flasher unit. Replace flasher unit.
3. Loose chassis harness connector. Repair loose connector.
Front or Rear Turn Signal 1. Burned-out damaged turn signal bulb. Replace bulb.
Lights Not Flashing 2. High resistance connection to ground Repair bulb socket.
at bulb socket.
3. Loose chassis harness connector. Repair loose connector.
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MAIN DATA AND SPECIFICATIONS

FRONT END ALIGNMENT

Caster

Camber

King pin inclination

Toe-in mm (in)
Max. steering angle (inside)

(outside)

2°10" + 45"
0° + 30"
12° 30" + 30"
0+ 2 (0 +0.08)
34°%

32°

POWER STEERING

Steering gear
Type
Gear ratio

Oil pump
Type
Operating fluid

Integral, ball screw
16.3:1

Vane
ATF DEXRON® -0 EorQd
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SERVICE STANDARD

Items

Service Standard

Service Limit

POWER STEERING GEAR
Sector shaft outside diameter mm (in)

32.0 (1.26)

31.7 (1.25)

POWER STEERING PUMP
Fluid pressure
(When the engine is normal operating
temperature, increase engine speed to
1500rpm.) kpa (kg/cm?/psi)

9300-9800  (GVD1
(95-100/ 1350 - 1420) (6VE1)

9800 -10300 43G
(100-105/1420-1490) (‘UX]Z-)

STEERING WHEEL
Free play mm (in)

0-30(0-1.18)
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SERVICING
STEERING
[®| INSPECTION

Visual check

Check the following parts:

* Oil leakage.

»  Steering system for looseness or damage.
»  Steering function

* Joint ball for oil leakage or damage.

» Joint ball rubber boot for damage.

MAINTENANCE

The hydraulic system should be kept clean and fluid level
in the reservoir should be checked at regular intervals and
fluid added when required. Refer to "MAINTENANCE AND
LUBRICATION" in section 0B of the manual for type of
fluid to be used and intervals for filling.

If the system contains some dirt, flush it as detailed later
in this section. If it is exceptionally dirty, both the pump
and the gear must be completely disassembled before
further usage.

All tubes, hoses, and fittings should be inspected for
leakage at regular intervals. Fittings must be tight. Make
sure the clips, clamps and supporting tubes and hoses are
in place and properly secured.

Power steering hoses and lines must not be twisted,
kinked or tightly bent. Air in the system will cause spongy
action and noisy operation. When a hose is disconnected
or when fluid is lost, for any reason, the system must be
bled after refilling. Refer to "Bleeding the Power Steering
System" in this section.

FLUID LEVEL

1. Run the engine until the power steering fluid reaches
normal operating temperature, about 55°C (130°F),
then shut the engine off.

Check the level of fluid in the reservoir.

3. If the fluid level is low, add power steering fluid as
specified in "MAINTENANCE AND LUBRICATION" in
section OB to the proper level and install the receiver
cap.

4. When checking the fluid level after the steering
system has been serviced, air must be bled from the
system. Refer to "Bleeding the Power Steering
System" in this section.

n
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STEERING WHEEL FREE PLAY
ADJUSTMENT

INSPECTION

1. Check the amount of steering wheel play by turning
the wheel in both directions until the tires begin to
move with the front wheels properly in the straight
ahead position.

NOTE:

The wheel free play should be checked with the engine

running.

Steering Wheel Free Play mm (in)

0-30 (0 - 1.18)

2. Also check the steering wheel for play and looseness
in mount by moving it back and froth and sideways.
While driving, check for hard-steering, steering
shimmy and tendency to pull to one side.

. ADJUSTMENT

Align the front wheels properly in the straight ahead
position.

2. Loosen the lock nut on the adjusting screw of the
steering gear.

3. Turn the adjust screw clockwise to decrease free play
or counter-clockwise to increase.

4. After check of specified free play, tighten the lock nut

to specified torque.

Lock Nut Torque N-m (kg-m/lb-ft)

41 (4.2 1 30)
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Power Steering

FIXING TORQUE

N-m (kg-m/Ib-ft)

78(8.0/58)

37 (3.8/27)

46(4.7/34)

@

46(4.7/34)

37 (3.8/27) I

17.6(1.8/12.8

i@? 54(5.5/40)

EO3RWO015

54 (5.5/40)
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Power Steering (Cont.)

N-m (kg-m/Ib-ft)

These illustrations are based on the LHD model.

41 (4.2/30) |

| 216 (22.0/159) |

00000000

S
25 (2.5/18) %\ 47 (4.8/35)

(o)
©
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Steering Linkage N-m (kg-m/Ib-ft)

These illustrations are based on the LHD model.

® Z
| 118 (12.0/87) | \

98 (10.0/72)

{
I

98 (10.0/72)

216 (22.0/159)

98 (10.0/72)

&~ [ 118 12.0/87 |
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Steering Column N-m (kg-m/Ib-ft)

This illustration is based on the LHD model.

25 (2.5/18)
A B

17 (1.7/12)

This illustration is based on the LHD model.

34 (3.5/25)

19 (1.9/14)

17 (1.7/12)

EO3RWO010
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SPECIAL TOOLS

Illustration

Part No.

Part Name

5-8840-0135-0
(J-29877-A)

Tester:
Power steering

5-8840-2297-0

Adapter:
Power steering tester

(J-39213)

For 6VD1, 6VE1, 4JX1

Adapter:
5-8840-0136-0 .

Power steering tester
(J-33996)

For 4JG2
5-8840-2005-0 Remover:
(3-29107) Pitman arm
5-8522-0026-0 Installer:

(J-26508)

Extension housing oil sael

5-8840-2121-0 Remover:
(J-36831) Tie rod end
5-8840-0015-0 Remover:
(J-22912-01) Relay lever
5-8521-0016-0 Remover:

(3-29752)

Steering wheel
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2A -2 FRONT END ALIGNMENT

stability and to prevent abnormal tire wear.

GENERAL DESCRIPTION

“Front End Alignment” refers to the angular relationship between the front wheels, the front suspension
attaching parts and the ground.
Proper front end alignment must be maintained in order to insure efficient steering, good directional

The most important factors of front end alignment are wheel toe-in, wheel camber and axle caster.

Left front view

|

i
QOi
~]

l«— Positive direction

‘ Front

90°
—/

\/r l«— Positive direction

DEFINITION OF TERMS

CAMBER

Camber is the inward or outward tilting of the front wheels
from the vertical. When the wheels tilt outward at the top,
the camber is positive (+). When the wheels tilt inward at
the top, the camber is negative (-). The amount of tilt
measured in degrees from the vertical is called the camber
angle.

If camber is extreme or unequal between the wheels,
improper steering and excessive tire wear will result.
Negative camber causes wear on the inside tire, while
positive camber causes wear to the outside.

CASTER

Caster is the tilting of the wheel axis either forward or
backward from the vertical (when viewed from the side of
the vehicle). A backward tilt is positive(+) and a forward tilt
is negative(-).

On the short and long arm type suspension you cannot
see a caster angle without a special instrument, but if you
look straight down from the top of the upper control arm
to the ground, the ball joints do not line up (fore and aft)
when a caster angle other than 0 degree is present. With a
positive angle, the lower ball joint would be slightly ahead
(toward the front of the vehicle) of the upper ball joint
center line.

TOE-IN

Toe-in is the turning of the front wheels. The actual
amount of toe-in is normally a fraction of a degree. Toe-in
is measured from the center of the tire treads or from the
inside of the tires. The purpose of toe-in is to insure
parallel rolling of the front wheels and to offset any small
deflections of the wheel support system which occurs
when the vehicle is rolling forward. Incorrect toe-in results
in excessive toe-in and unstable steering. Toe-in is the last
alignment to be set in the front end alignment procedure.
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ON-VEHICLE SERVICE

Lower
ball
joint

Cross member

Level ground

'

INSPECTION

Before making any adjustments affecting caster, camber
or toe-in, the following front end inspection should be
made.

INSPECT

1. Tires for proper inflation pressure. Refer to “Wheels
and Tires” in section 3E.

2. Front wheel bearings for proper adjustment. Refer to
“Front Wheel Drive” in section 4C.

3. Ball joints, tie rod ends and relay rods. If excessive
looseness is noted, correct before adjusting. Refer to
“Steering Linkage” in section 2A.

4. Wheel and tires for run-out. Refer to “Wheels and
Tires”in section 3E.

5. Trim height. If not within specifications, the
correction must be made before adjusting caster.

6. Steering gear for looseness at the frame.

7. Shock absorbers for leaks or any noticeable noise.
Refer to “Front Suspension” in section 3C.

8. Control arms or stabilizer bar attachment for
looseness. Refer to “Front Suspension* in section 3C.

9. Alignment equipment. Follow the manufacturer’s
instructions.

10. Level of the vehicle. The vehicle must be on a level
surface.

TRIM HEIGHT ADJUSTMENT

Adjust the trim height by means of the adjusting bolt on
the height control arms.

CAUTION:

When adjusting front end alignment, be sure to begin
with trim height as trim height adjustment may change
other adjusted alignments.

1. Check and adjust the tire inflation pressures.

2. Park the vehicle on a level ground and move the front
of the vehicle up and down several times to settle the
suspension.

3. Make necessary adjustment with the adjusting bolt
on the height control arms.

Trim Height(2) mmy(in)
139+5(5.47+£0.2)
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CASTER ADJUSTMENT

The caster angle can be adjusted by means of the caster
shims installed between the chassis frame and fulcrum
pins.

Caster Angle

1998 model
2° 10" + 45
2000 model and later
RH 2°22' + 45°
LH 2° 10 + 45°

CAUTION:
Left and right side to be equal within 30’

NOTE:

Difference of the caster shim front/rear thickness shall be
3.2 mm (0.126 in) or less. Overall thickness of caster shim
and camber shim shall be 10.8 mm (0.425 in) or less.

Tighten the fulcrum pin bolt to the specified torque.
Fulcrum Pin Bolt Torque N-m (kg-m/Ib-ft)
152 (15.5/112)

CAMBER ADJUSTMENT

The camber angle can be adjusted by means of the
camber shims installed in position between the chassis
frame and fulcrum pins.

Wheel Alignment Specification

Camber Angle 0° + 30°
King pin inclination 12° 30° + 30°
CAUTION:

Left and right side to be equal within 30’

NOTE:
Overall thickness of caster shim and camber shim shall
be 10.8 mm (0.425 in) or less.

Tighten the fulcrum pin bolt to the specified torque.
Fulcrum Pin Bolt Torque N-m (kg-m/lb-ft)
152 (15.5/112)
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Position of shim
- - Camber angle Caster angle
Front side Rear side
When added When removed Decreases Decreases
. When removed When added Increases Increases
Caster shim
When removed Unchanged Decreases
When added Unchanged Increases
. When added Decreases Unchanged
Camber shim
When removed Increases Unchanged

Outer track rod

Lock nut

-7

Lock nut

Stopper bolt

Lock nut

TOE-IN ADJUSTMENT

1. To adjust the toe-in angle, loosen the lock nuts on the
outer track rods and turn the outer track rods. Turn
both rods the same amount, to keep the steering
wheel centered.

Toe-in mm(in)

0+2(0+0.08)
2. Tighten the lock nut to the specified torque.
N-m (kg-m/lb-ft)

Lock Nut Torque

118 (12.0/ 87)

MAXIMUM STEERING ANGLE
ADJUSTMENT

The maximum steering angle of the front wheels can be

adjusted with the stopper bolts under the frame side

members.

1. Position each front wheel on the turning radius gauge
in a straight-ahead position.

2.  Set the parking brake firmly.

3. Adjust the inside wheel angle of each side with the
stopper bolts.

NOTE:
The maximum protruding length (L) of stopper bolt from
the lock nut should be 10 mm (0.4 in) or less.
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4.  Similarly adjust the inside wheel angle of the other
side with stopper bolt.

Maximum Steering Angle

Inside wheel 34°

Outside wheel 32°

NOTE:
Maximum steering angles should be set after adjusting
front wheel alignment.

5. If the stop between the lower link end and the knuckle
comes ahead of the stopper bolt, adjust the stopper
bolt so that inner stopper bolt touches the drop arm
(relay lever).

Stopper

6. Tighten the lock nut to the specified torque.
Lock Nut Torque N-m (kg-m/Ib-ft)

23 (2.3/17)
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GENERAL DESCRIPTION

This illustration is based on the LHD model.

6VD1, 6VE1 Engine Models

4JG2 Engine Model

4JX1 Engine Model
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The hydraulic power steering system consists of a
pump, an oil reservoir, a steering gear, a pressure
hose and a return hose.

POWER STEERING GEAR

The power steering gear has a recirculating ball
system which acts as a rolling thread between the
worm shaft and the rack piston. When the worm
shaft is turned right, the rack piston moves up in
gear. Turning the worm shaft left moves the rack
piston down in gear. The rack piston teeth mesh
with the sector, which is part of the sector shaft.
Turning the worm shaft turns the sector shaft,
which turns the wheels through the steering
linkage.

The control valve in the steering gear directs the
power steering fluid to either side of the rack
piston. The rack piston converts the hydraulic
pressure into a mechanical force. If the steering
system becomes damaged and loses hydraulic
pressure, the vehicle can be controlled manually.

HYDRAULIC PUMP

The hydraulic pump is vane-type design.

There are two bore openings at the rear of the
pump housing. The smaller opening contains the
pressure line union and flow control valve.

PRESSURE SWITCH (6VvD1,
6VE1 Engine)

When hydraulic pressure reaches 3650 + 350 kPa
(530 £ 50 PSI), the pressure switch closes causing
ECM to actuate the idle air control valve to prevent
the overload-induced engine speed down. The
switch opens when hydraulic pressure drops to
3150 + 350 kPa (460 + 50PSlI).
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POWER STEERING SYSTEM TEST

= Fluid reservoir

Power steering pump —_——

L7
TR

@ Oil Pressure Gauge
® Shut off Valve
® Adapter
@ Adapter
Power steering gear
TEST pROCEDU RE 3. Check the fluid level. Fill the reservoir with

power steering fluid, to the “Full” mark. Start
the engine then turn the steering wheel and
momentarily hold it against a stop. Turn off
and check the connections at tester for leakage.

4. Bleed the system. Refer to “Bleeding the
Power Steering System” in this section.

Test of fluid pressure in the power steering system
is performed to determine whether or not the oil
pump and power steering unit are functioning
normally.

The power steering system test is method used to
identify and isolate hydraulic circuit difficulties.

Prior to performing this test, the following 5. Start the engine and check the pump fluid
inspections and corrections, if necessary, must be level. Add power steering fluid if required.
made. When the engine is at normal operating
temperature, increase engine speed to 1500
INSPECT pm.
CAUTION:

* Pump reservoir for proper. fluid level W Do not leave shutoff valve fully closed for more
* Pump belt for proper tension. than 5 seconds, as the pump could become

e Pump driver pulley condition. damaged internally.
1. Place a container under the pump to catch the

fluid when disconnecting or connecting the 6. Fully close the shutoff valve. Record the

highest pressures.

hoses.

2. With the engine NOT running , disconnect the * If the pressure recorded is within 9300-9800
pressure hose at the power steering pump and kPa (1350-1420 psi) For 6VD1, 6VE1, and
install Power Steering tester. 9800-10300 kPa (100-105 kg/cm? / 1420-1490
The gage must be between the shutoff valve psi) For 4JG2, 4JX1, the pump is functioning
and pump. Open the shutoff valve. within its specifications.

Tester: 5-8840-0135-0 (J-29877-A) + If the pressure recorded is higher than 9800
Adapter: 5-8840-2297-0 (For 6VD1, 6VEL, 4JX1) kPa (1420 psi) For 6VD1, 6VEL, and 10300

5-8840-0136-0 (For 4JG2) kPa (105 kg/cm? / 1490 psi) For 4JG2, 4JX1,
the valve in the pump is defective.
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» If the pressure recorded is lower than 9300
kPa (1350 psi) For 6VD1, 6VE1, and 9800 kPa
(100 kg/cm? / 1420 psi) For 4JG2, 4JX1, the
valve or the rotating group in the pump is
defective.

If the pump pressure are within specifications,

leave the valve open and turn (or have

someone else turn) the steering wheel fully in
both directions. Record the highest pressures
and compare with the maximum pump
pressure recorded in step 6. If this pressure

cannot be built in either (or one) side of the
power steering gear, the power steering gear is
leaking internally and must be disassembled
and repaired.

Shut the engine off, remove the testing gage,
reconnect the pressure hose, check the fluid
level and make the needed repairs.

If the problem still exists, the steering and front
suspension must be thoroughly examined.
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ON-VEHICLE SERVICE

BLEEDING THE POWER
STEERING SYSTEM

When a power steering pump or gear has been
installed, or an oil line has been disconnected, the
air that has entered the system must be bled out
before the vehicle is operated. If air is allowed to
remain in the power steering fluid system, noisy
and unsatisfactory operation of the system may
result.

BLEEDING PROCEDURE

When bleeding the system, and any time fluid is
added to the power steering system, be sure to use
only power steering fluid as specified in
“MAINTENANCE AND LUBRICATION” in section
0B.
1. Fill the pump fluid reservoir to the proper
level and let the fluid settle for at least two

minutes.

2. Start the engine and let it run for a few
seconds.
Do not turn the steering wheel. Then turn the
engine off.

3. Add fluid if necessary.

4. Repeat the above procedure until the fluid
level remains constant after running the
engine.

5. Raise the front end of the vehicle so that the
wheels are off the ground.

6. Start the engine. Slowly turn the steering
wheel right and left, lightly contacting the
wheel stops.

7. Add power steering fluid if necessary.

8. Bring down the vehicle, set the steering wheel
at the straight forward position after turning it
to its full steer positions 2 or 3 times, and stop
the engine.

9. Stop the engine. Check the fluid level and
refill as required.
10. If the fluid is extremely foamy, allow the
vehicle to stand a few minutes and repeat the
above procedure.

INSPECT

. Belt for tightness.

. Pulley for looseness or damage. The pulley
should not wobble with the engine running.

. Make sure that hose and pipes are properly
fitted.

. Fluid level and fill to the proper level.

FLUSHING THE POWER
STEERING SYSTEM

1. Raise the front end of the vehicle off the
ground until the wheels are free to turn.

2. Remove the fluid return line at the reservoir
inlet connector and plug the connector.
Position the line toward a large container to
catch the draining fluid.

3. While running the engine at idle, fill the
reservoir with new power steering fluid. Turn
the steering wheel in both directions. Do not
contact wheel stops or hold the wheel in a
corner, or fluid will stop and the pump will be
in pressure relief mode. A sudden overflow
from the reservoir may develop if the wheel is
held at a stop.

4. While refilling the reservoir, check the
draining fluid for contamination. If foreign
material is still evident, replace all lines,
disassemble and clean or replace the power
steering system components. Do not re-use
any drained power steering fluid.

5. Install all the lines and hoses. Fill the system
with new power steering fluid and bleed the
system as described in “Bleeding The Power
Steering System”. Operate the engine for
about 15 minutes.
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STEERING GEAR

These steps are based on the LHD model.

3
Removal Steps Installation Steps
1. Pipe 6. Gear box
2. Nut 5. Gear box mounting bolt and nut
3. Pitman arm 4. Universal joint bolt
4. Universal joint bolt 3. Pitman arm
5. Gear box mounting bolt and nut 2. Nut
6. Gear box 1. Pipe

REMOVAL

Preparation:
1) Remove the stone guard.

2) Remove the lower fan shroud. Refer to “Engine
cooling” in section 6B1.

3) Disconnect stabilizer bar at the stabilizer links.
Loosen stabilizer bracket fixing nuts.

1. Pipe
2. Nut

3. Pitman Arm
WA \/\W ) Pitman arm remover: 5-8840-2005-0 (J-29107)
2 /
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4. Universal Joint Bolt

Make a setting mark across the coupling flange and
worm shaft to ensure reassembly of the parts in the
original position.

5. Gear Box Mounting Bolt and Nut

Push the stabilizer bar aside and remove the bolts
and nuts.

6. Gear Box

|E| INSTALLATION

|E| 6. Gear Box

Align the setting marks made at removal.

5. Gear Box Mounting Bolt and Nut
Gear Box Mounting

Bolt and Nut Torque N-m (kg-m/lb-ft)
44 (4.5133)
4.  Universal Joint Bolt
Coupling Clamp Bolt Torque N-m (kg-m/lb-ft)

25 (2.5/ 18)
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|E| 3.  Pitman Arm
Align the notched tooth.

@2 Nut

Pitman Arm Nut Torque N-m (kg-m/lb-ft)
216 (22.0/159)

@ 1. Pipe

Pipe Nut Torque N-m (kg-m/lb-ft)
44 (4.5/33)
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POWER STEERING PUMP (6VD1, 6VE1 Engine Models)

66666666

Removal Steps Installation Steps
1. Drive belt 6. Pump assembly
2. Pulley 5. Bolt
3. Hose, suction 4. Hose, flexible
4. Hose, flexible 3. Hose, suction
5. Bolt 2. Pulley
6. Pump assembly 1. Drive belt

|§| REMOVAL

Preparation:
Drain the engine coolant.
Place a drain pan below the pump.

Remove the air cleaner duct (1) and the radiator
upper hose (2).
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Bl B B o«

©]

Drive Belt
Pulley

Hose, Suction
Hose, Flexible
Bolt

Pump Assembly
CAUTION:

When removing the pump assembly, be careful not to
damage the wiring harness under the pump housing.

o0k wbdpE

INSTALLATION

6. Pump Assembly
Connect the harness under the pump housing.
5. Bolt

Pump Bolt Torque N-m(kg-m/Ib-ft)

46 (4.7 1 34)

4. Hose, Flexible

Eye Bolt Torque N-m (kg-m/lb-ft)

54 (5.5 / 40)

3. Hose, Suction
2.  Pulley

Install the pulley onto the power steering pump and

tighten the nut to specified torque.

Pulley Nut Torque N-m (kg-m/Ib-ft)

78 (8.0 / 58)

1. Drive Belt

« Install the air cleaner duct and the radiator upper
hose.

« Refill the engine coolant.

* Fill and bleed the system. Refer to “Bleeding the
Power Steering System” in this section.
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POWER STEERING PUMP (4JG2 Engine Model)

)

&)

Removal Steps

POOONOUOA~AWLNE

B

Hose, suction
Hose, flexible
Adjust nut
Bolt

Adjust bolt
Belt

Bracket
Pulley

Bolt

Bracket
Pump assembly

Installation Steps

11.
10.
9.

PNWAROON®

Pump assembly
Bracket

Bolt

Pulley
Bracket

Belt

Adjust bolt
Bolt

Adjust nut
Hose, flexible
Hose, suction




POWER STEERING 2A -19

REMOVAL

Preparation:

. Place a drain pan below the pump.
Hose, Suction
Hose, Flexible
Adjust Nut

Bolt

Adjust Bolt

Belt

Bracket

Pulley

Bolt

Bracket

Pump Assembly

|E| INSTALLATION

11. Pump Assembly
10. Bracket

9. Bolt

Pump Bolt Torque N-m (kg-m/lb-ft)
37(3.8/27)

© o NN

N
= o

8. Pulley

Pulley Nut Torque N-m (kg-m/lb-ft)
78 (8.0/58)

Bracket
Belt
Adjust Bolt

Bolt
After adjusting drive belt tension, tighten bolt to
specified toque.

H oo N

Bracket Bolt Torque N-m (kg-m/lb-ft)
37 (3.8/27)

3. Adjust Nut

After adjusting drive belt tension, tighten bolt to
specified toque.

Adjust Nut Torque N-m (kg-m/lb-ft)
37 (3.8/27)

@ 2. Hose, Flexible
Hose Nut Torque N-m (kg-m/lb-ft)
20 (2.0/14)

1. Hose, Suction
Fill and bleed the system. Refer to “Bleeding the
Power Steering System” in this section.
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POWER STEERING PUMP (4J3X1 Engine Model)

Removal Steps Installation Steps
1. Hose, suction 4. Pump assembly
2. Hose, flexible 3. Bolt
3. Bolt 2. Hose, flexible

4. Pump assembly 1. Hose, suction
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REMOVAL

Preparation:

. Place a drain pan below the pump.
Hose, Suction

Hose, Flexible

Bolt

Pump Assembly

rpowbdPR

|E| INSTALLATION

4.,  Pump Assembly
. Bolt
.
Bolt Torque N-m (kg-m/lb-ft)
22 (2.21/16)
@ 2.  Hose, Flexible
Hose, Bolt Torque N-m (kg-m/lb-ft)
54 (5.5 / 40)

1. Hose, Suction
Fill and bleed the system. Refer to “Bleeding the
Power Steering System” in this section.
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UNIT REPAIR

STEERING GEAR

These steps are based on the LHD model.

Disassembly Steps

Dust cover
Retaining ring

Back up ring

Oil seal

Lock nut

Top cover assembly
O-ring

Sector shaft
Ball-nut and valve housing assembly
O-ring

Seal ring

O-ring

Gear box

440RW004

Reassembly Steps

13.
12.
11.
10.

9.

PNWAROON®

Gear box

O-ring

Seal ring

O-ring

Ball-nut and valve housing assembly
Sector shaft

O-ring

Top cover assembly
Lock nut

Oil seal

Back up ring
Retaining ring

Dust cover
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@ DISASSEMBLY

CAUTION:
Do not clamp the steering gear assembly in a vise by the
power cylinder housing.

1.

2.
3.
4

Dust Cover

Retaining Ring

Back up RIng

Oil Seal

1) Clean the faces of the extended stub shaft.
2) Plug the hose fitting on the inlet side.

3) Remove the oil seal by blowing compressed air
through the hole in the outlet side.

Lock Nut

Remove the adjusting screw lock nut and turn the
adjusting screw counterclockwise to remove the
preload between the sector gear and the rack piston,
then remove the top cover bolts.

Top Cover Assembly

Holding the top cover stationary, turn the adjusting
screw clockwise to raise and free to cover, then
remove the cover.

7. O-ring

8. Sector Shaft

Bring the stub shaft into straight-ahead position. Do
not force the sector shaft off the gear box with a
hammer or other impact tools.
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9. Ball-nut and Valve Housing Assembly

It is strongly advisable to always keep the ball nut
and valve housing assembly in a horizontal position,
or the rack piston will fall off onto the end of the
worm, causing the rack piston to slip out of the worm
shaft and the balls to fall out.

10. O-ring
11. Seal Ring
12. O-ring
13. Gear Box

1o] INSPECTION AND REPAIR

Inspect the following parts for wear, damage or any other
abnormal conditions.

e Bearing

¢ Ball-nut and valve housing
e Sector shaft

e Top cover

¢ Gear box

¢ Needle bearing

e Dust seal

e Seal ring

e Gasket

Ball-nut Rotation

Hold the ball nut and valve housing assembly vertically
and see if the ball-nut lower by turning smoothly. If the
ball-nut does not lower smoothly, check the worm shaft
for bending and foreign matter.

NOTE:

When testing the ball nut and valve housing assembly, do
not let it travel all the way to the end of worm shaft, or
damage to the ball tubes will result.

Check sector shaft outside diameter.

Sector Shaft Outside Diameter mm(in)
Standard Limit
=
32.0 (1.260) 31.7 (1.248)

1|
)
il
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Seal Ring Setting

Note the setting direction. Always install a new part.

Dust seal
Seal ring

HT[%F‘(IL T L

Apply a thin coat of power steering fluid to lip of each
part.

[4] [1]

Dust Seal Setting

Note the setting direction. Always install a new part.

Apply a thin coat of power steering fluid to lip of each
part.

(2] [#]

Gasket Setting

Note the setting direction. Always install a new part.

Gasket

EIEY

Apply a thin coat of power steering fluid to lip of each
part.
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Seal ring

(2] [9]

REASSEMBLY
13. Gear Box
12. O-ring

11.

10.

Apply a thin coat of grease.

Seal Ring
Apply a thin coat of grease.

O-ring
Apply a thin coat of grease.

Ball-nut and Valve Housing Assembly

1) It is strongly advisable to always keep the ball
screw and valve housing assembly in a horizontal
position (avoid holding it vertically), or the rack
piston will fall off onto the end of the worm,
causing the rack piston to slip out of the worm
shaft and ball to fall out.

2) Be careful not to drop the O-ring into the valve
housing.

3) Tighten the valve housing bolts to the specified
torque.

Valve Housing Bolt Torque N-m (kg-m/Ib-ft)

47 (4.8 | 35)

Sector Shaft

1) Tape the sector shaft serrations to protect the
seal ring from damage.

2) Align the center tooth of ball nut with that of the
sector shaft.
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5-8522-0026-0

O-ring
Top Cover Assembly
Top Cover Bolt Torque N-m (kg-m/lb-ft)

47 (4.8 1 35)

Lock Nut
Adjust the backlash between the worm gear and the
ball nut.

1) With the worm gear rotating, set it to the straight
ahead position.

2) Set the worm shaft preload to below 1N-m
(10kg-cm / 9 Ib-in) with the sector shaft adjusting
screw.

3) Measure the worm shaft preload with the worm
gear turned 450° both to the right and to the left.
The worm gear preload in these positions should
be 0.4-0.6 Nm (4-6kg-cm/3.5-5.21b-in) lower
than in the straight ahead position.

4) Lock the sector shaft adjusting screw with the lock
nut.

Lock Nut Torque N-m (kg-m/lb-ft)
41 (4.2 1/ 30)

Oil Seal
Installer: 5-8522-0026-0 (J-26508)

Back up Ring
Position the chamfered face (outer circumference)
towards the oil seal.

Retaining Ring
position the chamfered face (outer circumference)
toward the oil seal.

Dust Cover
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POWER STEERING PUMP (6VD1, 6VE1 Engine Models)

Disassembly Steps

Bolt

Pipe, suction
O-ring
Connector
O-ring

Valve
Retaining ring
Filter

Spring
Pressure switch
Retaining ring
Shaft assembly
Bearing

Shaft

Reassembly Steps

27.
26.
25.
24,
23.
22.
21.
20.
19.
18.

17.
16.
15.

Rear housing
Pin

Cam

Rotor and vane
Pressure plate
Front housing
O-ring

O-ring

Gasket

Rear housing assembly and pump
cartridge

Bolt

Oil seal
Retaining ring

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.

14.
13.
12.
11.

PNWMOONO®

412RW055

Retaining ring
Oil seal

Bolt

Rear housing assembly and pump
cartridge
Gasket

O-ring

O-ring

Front housing
Pressure plate
Rotor and vane
Cam

Pin

Rear housing

Shaft

Bearing

Shaft assembly
Retaining ring
Pressure switch
Spring

Filter

Retaining ring
Valve

O-ring
Connector
O-ring

Pipe, suction
Bolt
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DISASSEMBLY

Preparation:

Clean oil pump with solvent (plug the discharge and
suction port, to prevent the entry of solvent). Be careful
not to expose the oil seal of shaft assembly to solvent.

1. Bolt

2. Pipe, Suction

3. O-ring

4. Connector

5. O-ring

6. Valve Assembly

7. Retaining Ring

8. Filter

9. Spring
10. Pressure switch
11. Retaining Ring
12. Shaft Assembly
13. Bearing
14. Shaft
15. Retaining Ring
16. Oil Seal
CAUTION:

When removing the oil seal, be careful not to damage the
housing.

17. Bolt

18. Rear Housing Assembly and Pump Cartridge
19. Gasket

20. O-ring

21. O-ring

22. Front Housing

23. Pressure Plate

24. Rotor and Vane

25. Cam

26. Pin

27. Rear Housing

INSPECTION AND REPAIR

Make all necessary adjustments, repairs, and part
replacements if wear, damage, or other problems are
discovered during inspection.

Rotor

Check that the groove in the vane is free from excessive
wear and that the vane slides smoothly.

When part replacement becomes necessary, the pump
cartridge should be replaced as a subassembly.
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Vane

Sliding faces of the vane should be free from wear.
(Particularly the curved face at the tip in contact with the
cam should be free from wear and distortion).

When part replacement becomes necessary, the pump
cartridge should be replaced as a subassembly.

Cam

The inner face of the arm should have a uniform contact
pattern without a sign of step wear.

When part replacement becomes necessary, the pump
cartridge should be replaced as a subassembly.

Side plate

The sliding faces of parts must be free from step wear
(more than 0.01 mm), which can be felt by the finger nail.
The parts with minor scores may be reused after lapping
the face.

Valve

The sliding face of the valve must be free from burrs and
damage.

The parts with minor scores may be reused after
smoothing with emery cloth (#800 or finer).

Shaft

Oil seal sliding faces must be free from a step wear which
can be felt by the finger nail.
Bushing face must be free from damage and wear.

O-ring, oil seal, retaining ring

Be sure to discard used parts, and always use new parts
for installation. Prior to installation, lubricate all seals and
rings with power steering fluid.

REASSEMBLY

27. Rear Housing
26. Pin
25. Cam
|E| 24. Rotor and Vane
1. Install the rotor with its punch mark facing the front
housing.
2. Install the vanes with curved face in contact with
the inner wall of the cam.
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23.

Pressure Plate

W CAUTION:
When installing side plate, be careful not to damage its
inner surface. Damaged side plate may cause poor pump
performance, pump seizure or oil leakage.

22.
21.
20.

19.

18.

@ 17.

Front Housing

O-ring

O-ring

Be sure to discard used O-rings, and always use new
parts for installation.

Gasket

Be sure to discard used parts, and always use new
parts for installation.

Rear Housing Assembly and Pump Cartridge
Bolt

Rear Housing Bolt Torque N-m (kg-m/lb-ft)

17.6 (1.8/12.8)

16. Oil Seal
Be sure to discard used parts, and always use new
parts for installation.
V CAUTION:

When installing the oil seal, be careful not to damage the
oil seal contacting surface of the housing.

15.
14.
13.
12.
11.

10.

oo N®©

Retaining Ring

Shaft

Bearing

Shaft Assembly

Retaining Ring

Pressure switch

Pressure Switch Torque N-m (kg-m/lb-ft)

20 (2.0 / 14)

Spring

Filter

Retaining Ring

Valve

O-ring

Be sure to discard used parts, and always use new
parts for installation.

Connector
Connector Torque N-m (kg-m/lb-ft)
74 (7.5154)

O-ring
Be sure to discard used parts, and always use new
parts for installation.

Pipe, Suction
Bolt

Suction Pipe Bolt Torque N-m (kg-m/Ib-ft)
15.7 (1.6 / 11.5)
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POWER STEERING PUMP (4JG2 Engine Model)

Disassembly Steps

Bolt

Pipe, suction
O-ring

O-ring

O-ring
Connector
O-ring

Valve
Retaining ring
Filter

Spring
Retaining ring
Shaft assembly
Bearing

Shaft

Reassembly Steps

28.
27.
26.
25.
24,
23.
22.
21.
20.
19.

18.
17.
16.
15.

Rear housing
Pin

Cam

Rotor and vane
Pressure plate
Front housing
O-ring

O-ring

Gasket

Rear housing assembly and pump
cartridge

Bolt

Oil seal
Retaining ring
Shaft

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

14.
13.
12.
11.

PhNWAOO N

Retaining ring
Oil seal

Bolt

Rear housing assembly and pump
cartridge
Gasket

O-ring

O-ring

Front housing
Pressure plate
Rotor and vane
Cam

Pin

Rear housing

Bearing

Shaft assembly
Retaining ring
Spring

Filter
Retaining ring
Valve

O-ring
Connector
O-ring

O-ring

O-ring

Pipe, suction
Bolt
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@ DISASSEMBLY

Preparation:

Clean oil pump with solvent (its plug discharge and
suction port to prevent the entry of solvent). Be careful not
to expose the oil seal of shaft assembly to solvent.

1. Bolt

2. Pipe, Suction

3. O-ring

4. O-ring

5. O-ring

6. Connector

7. O-ring

8. Valve

9. Retaining Ring
10. Filter
11. Spring
12. Retaining Ring
13. Shaft Assembly
14. Bearing
15. Shaft
16. Retaining Ring
17. Oil Seal

W CAUTION:

When removing the oil seal, be careful not to damage the
housing.
18. Bolt
19. Rear Housing Assembly and Pump Cartridge
20. Gasket
21. O-ring
22. O-ring

23. Front Housing
24. Pressure Plate
25. Rotor and Vane
26. Cam

27. Pin

28. Rear Housing
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REASSEMBLY

28. Rear Housing
27. Pin
26. Cam
25. Rotor and Vane
IE' Install the rotor with its punch mark facing the front
housing.
|E| Install the vane with curved face in contact with the
inner wall of the cam.
24. Pressure Plate
V CAUTION:

When install pressure plate, be careful not to damage its
inner surface. Damaged pressure plate may cause poor
pump performance, pump seizure or oil leakage.

23.
22.

21.
20.

19.

18.

17.

Front Housing

O-ring

Be sure to discard used parts, and always used new
parts for installation.

O-ring
Be sure to discard used parts, and always used new
parts for installation.

Gasket

Be sure to discard used parts, and always used new
parts for installation.

Rear Housing Assemble and Pump Cartridge

Bolt

Rear Housing Bolt Torque N-m (kg-m/lb-ft)

54 (5.5 / 40)

O-ring
Be sure to discard used parts, and always used new
parts for installation.
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CAUTION:

When install pressure plate, be careful not to damage its
inner surface. Damaged pressure plate may cause poor
pump performance, pump seizure or oil leakage.

16. Retaining Ring
15. Shaft

14. Bearing

13. Shaft Assembly
12. Retaining Ring

11. Spring

10. Filter

9. Retaining Ring
8. Valve

7. O-ring

Be sure to discard used parts, and always used new
parts for installation.

6. Connector
Connector Torque N-m (kg-m/lb-ft)
54 (5.5 / 40)

5. O-ring
Be sure to discard used parts, and always used new
parts for installation.

4. O-ring
Be sure to discard used parts, and always used new
parts for installation.

3. O-ring
Be sure to discard used parts, and always used new
parts for installation.

2. Pipe, Suction

1. Bolt

Suction Pipe Bolt Torque N-m (kg-m/lb-ft)
21 (2.1/15)
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POWER STEERING PUMP (4J3X1 Engine Model)

19
21\
/ 20

18
A 1
15
16

Disassembly Steps
1. O-ring

2. Pipe, suction
3. O-ring

4. Connector
5. O-ring

6. Valve

7. Spring

8. Bolt

9

Rear housing assembly

10. O-ring
11. Pump cartridge
12. Cam

Reassembly Steps

23. Front housing
22. Oil seal

21. Shaft

20. Bearing

19. Shaft assembly
18. Retaining ring
17. Gear

16. O-ring

15. O-ring

14. Pressure plate
13. Rotor and vane
12. Cam

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

11.
10.

PO NO®

412RW048

Rotor and vane
Pressure plate
O-ring

O-ring

Gear

Retaining ring
Shaft assembly
Bearing

Shaft

Oil seal

Front housing

Pump cartridge
O-ring

Rear housing assembly
Bolt

Spring

Valve

O-ring
Connector
O-ring

Pipe, suction
O-ring
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@ DISASSEMBLY

Preparation:

Clean oil pump with solvent (plug the discharge and
suction port to prevent the entry of solvent). Be careful not
to expose the oil seal of shaft assembly to solvent.

%

1. O-ring

2. Pipe, Suction

3. O-ring

4. Connector

5. O-ring

6. Valve

7. Spring

8. Bolt

9. Rear Housing Assembly
10. O-ring
11. Pump Cartridge
12. Cam
13. Rotor and Vane
14. Pressure Plate
15. O-ring
16. O-ring
17. Gear
18. Retaining Ring
19. Shaft Assembly
20. Bearing
21. Shaft
22. Oil seal
CAUTION:
When removing the oil seal, be careful not to damage the
housing.
23. Front Housing
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REASSEMBLY

23.
22.

21.
20.
19.
18.
17.
16.

15.

14.

Front Housing

Oil Seal

Be sure to discard used parts, and always used new
parts for installation.

Shaft

Bearing

Shaft Assembly

Retaining Ring

Gear

O-ring

Be sure to discard used parts, and always used new
parts for installation.

O-ring

Be sure to discard used parts, and always used new
parts for installation.

Pressure Plate

V CAUTION:
When install pressure plate, be careful not to damage its
inner surface. Damaged pressure plate may cause poor
pump performance, pump seizure or oil leakage.

13.

[«]

12.
11.
10.

Rotor and Vane
Install the vane with curved face in contact with the
inner wall of the cam.

Cam

Pump Cartridge

O-ring

Be sure to discard used parts, and always used new
parts for installation.

Rear Housing Assembly

Bolt

Rear Housing Bolt Torque N-m (kg-m/Ib-ft)

24 (2.4117)
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o

Spring

Valve

O-ring

Be sure to discard used parts, and always used new
parts for installation.

Connector

Connector Torque N-m (kg-m/lb-ft)

59 (6.0 / 43)

O-ring
Be sure to discard used parts, and always used new
parts for installation.

Pipe, Suction

Suction Pipe Bolt Torque N-m (kg-m/lb-ft)
9.8(1.0/7.1)

O-ring

Be sure to discard used parts, and always used new
parts for installation.
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SECTION 2A
STEERING LINKAGE
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GENERAL DESCRIPTION

This illustration is based on the LHD model.

Center track rod assembly

Rod end, inner
Track rod

Rod end, outer

Relay lever ———p»

The steering linkage consists of a pitman arm,
relay lever, center track rod and two adjustable
outer track rods.

When the steering wheel is turned, the gear rotates
the pitman arm which forces the center track rod to
one side. The outer track rods, connected to the
center track rod by ball studs, transfer the steering
force to the wheels. The outer track rods are
adjustable and are used for toe-in adjustments.
The center track rod is supported by the pitman
arm and relay lever. The relaylever pivots on a
support attached to the frame.

433RW004

The overall condition of the steering linkage affects
steering performance. If parts are bent, damaged,
worn or poorly lubricated, improper and possibly
dangerous steering action will result.

Whenever any steering linkage components are
repaired or replaced, check the steering geometry
and front end alignment. Refer to Front End
Alignment (Sec. 3A).
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ON-VEHICLED SERVICE
CENTER TRACK ROD ASSEMBLY

These steps are based on the LHD model.

3
Removal Steps Installation Steps
1. Nutand cotter pin 4. Center track rod assembly
2. Nut and cotter pin, pitman arm 3. Nut and cotter pin relay lever
3. Nut and cotter pin relay lever 2. Nut and cotter pin, pitman arm
4. Center track rod assembly 1. Nutand cotter pin
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REMOVAL

Preparation:
Raise the vehicle and support the frame with suitable
safety stands.

\ N 1. Nut and Cotter Pin
/\\ A \v@— !(

Disconnect outer track rod assembly from the center
track rod.

Remover: 5-8840-2121-0 (J-36831)

CAUTION:
Be careful not to break the ball joint boot.

Nut and Cotter Pin, Pitman Arm

Remove pitman arm from the center track rod (Fig.
3B3-4)

Remover: 5-8840-2121-0 (J-36831)

CAUTION:
Be careful not to break the ball joint boot.

Nut and Cotter Pin, Relay Lever
Remove relay lever from the center track rod.

Remover: 5-8840-2121-0 (J-36831)

CAUTION:
Be careful not to break the ball joint boot.

4. Center Track Rod Assembly
1o] INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion, bending, deteriorations or any other
abnormal condition are found through inspection.
Check the following parts.

. Ball joint (Boot, screws and tapered surfaces)
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|E| INSTALLATION
4. Center Track Rod Assembly

@ 3.

Nut and Cotter Pin, Relay Lever

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Relay Lever Nut Torque N-m (kg-m/lb-ft)
59 (6.0 / 43)

Nut and Cotter Pin, Pitman Arm

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin hole.
Install new cotter pin.

Pitman Arm Nut Torque N-m (kg-m/lb-ft)
98 (10.0/72)

Nut and Cotter Pins

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Center Track Rod Nut Torque N-m (kg-m/lb-ft)
98 (10.0/72)
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OUTER TRACK ROD ASSEMBLY

These steps are based on the LHD model.

Removal Steps

Nut and cotter pin, center track rod

Nut and cotter pin, knuckle arm

Lock nut, outer

Rod end assembly outer

Lock nut, inner

. Rod end assembly, inner

O The screw is threaded
counterclockwise.

oukwnpE

Installation Steps

Ll A

Rod end assembly, inner

Lock nut, inner

Rod end assembly outer

Lock nut, outer

Nut and cotter pin, knuckle arm
Nut and cotter pin, center track
rod
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REMOVAL

Preparation:
Remove wheel and tire assembly.
Refer to “Wheels and Tires” in section 3E.

1. Nut and Cotter Pin, Center Track Rod
Disconnect outer track rod assembly at the center
track rod.

Remover: 5-8840-2121-0 (J-36831)

V CAUTION:
Be careful not to break the ball joint boot.

2. Nut and Cotter Pin, Knuckle Arm
Remove outer track rod assembly from the knuckle
arm.

Remover: 5-8840-2121-0 (J-36831)

W CAUTION:
Be careful not to break the ball joint boot.

3. Lock Nut, Outer

NOTE:
In either outer rod, the screw on the right side of the

5-8840-2121-0

vehicle is threaded counterclockwise.

4. Rod End Assembly, Outer
o) Apply setting marks to ensure reassembly of the
Setting mark parts in their original position.

5. Lock Nut, Inner

edi—— NOTE:
— In either outer rod, the screw on the right side of the
vehicle is threaded counterclockwise.

6. Rod End, Inner
Apply setting marks to ensure reassembly of the

tti k . 2 .
Setting mar parts in their original position.
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1o] INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion, bending, deteriorations or any other
abnormal condition are found through inspection.
Check the following parts.

Rod end assembly
Ball joint (Boot, screws and tapered surfaces)

|E| INSTALLATION

|E|6.
5.

Rod End, Inner
Align the setting marks applied during desassembly.

Lock Nut, Inner
Lock Nut Torque N-m (kg-m/lb-ft)

118 (12.0 / 87)

NOTE:
In either outer rod, the screw on the right side of the
vehicle is threaded counterclockwise.

Rod End Assembly, Outer
Align the setting marks applied during disassembly.

Lock Nut, Outer
Lock Nut Torque N-m (kg-m/lb-ft)

118 (12.0 / 87)

Nut and Cotter pin, Knuckle Arm

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Knuckle Arm Nut Torque N-m (kg-m/Ib-ft)

98 (10.0 / 72)

Nut and Cotter Pin, Center Track Rod

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Track Rod Nut Torque N-m (kg-m/Ib-ft)

98 (10.0/ 72)

NOTE:
If replacing the track rod, adjust the new track rod
length.

Rod Length (L) mm (in)

328.3 (12.93) : Wide Tread
299 (11.77) : Narrow Tread

NOTE:
Adjust the toe-in. Refer to “Front End Alignment” in
section 3A.
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RELAY LEVER

These steps are based on the LHD model.

433RW005

Removal Steps Installation Steps
1. Nutand cotter pin 6. Bracket
2. Boltand nut 5. Relay lever
3. Relay lever and Bracket 4. Nut and washer
4. Nut and washer 3. Relay lever and bracket
5. Relay lever 2. Boltand nut
6. Bracket 1. Nutand cotter pin

REMOVAL

Preparation:
Raise the vehicle and support the frame with suitable
safety stands.

1. Nut and Cotter pin

Disconnect relay lever at the center track rod.
Remover: 5-8840-2121-0 (J-36831)
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5-8840-0015-0

2.

P

6.

Bolt and Nut
Remove stabilizer bar bolts and nuts and push the
stabilizer bar aside and remove the bolts and nuts.

Relay Lever and Bracket
Nut and Washer

Relay Lever
Remove relay lever from the bracket.

Remover: 5-8840-0015-0 (J-22912-01)

Bracket

|E| INSTALLATION

6.
5.
4,

Bracket
Relay Lever
Nut and Washer

Relay Lever Nut Torque N-m (kg-m/lb-ft)

118 (12.0/ 87)

Relay Lever and Bracket
Bolt and Nut

Bracket Nut Torque N-m (kg-m/lb-ft)

44 (4.5 33)

Nut and Cotter Pin

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Relay Lever Nut Torque N-m (kg-m/lb-ft)

59 (6.0 / 43)
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SECTION 2A

SUPPLEMENTAL RESTRAINT SYSTEM
STEERING WHEEL & COLUMN

CAUTION:

When fasteners are removed, always reinstall them at the same location from which
they were removed. If a fastener needs to be replaced, use the correct part number
fastener for that application. If the correct part number fastener is not available, a
fastener of equal size and strength (or stronger) may be used. Fasteners that are not
reused, and those requiring thread locking compound, will be called out. The correct
torque value must be used when installing fasteners that require it. If the above
conditions are not followed, parts or system damage could result.
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GENERAL DESCRIPTION

This steering wheel and column repair section
covers the Supplemental Restraint System (SRS)
steering column. The following repair procedures
are specific to SRS Components. When servicing a
vehicle equipped with Supplemental Restraint
System, pay close attention to all WARNINGS and
CAUTIONS.

For detailed explanation about SRS, refer to Section
9J "SUPPLEMENTAL RESTRAINT SYSTEM (SRS)"
of manual.

The steering column has three important features in
addition to the steering function:

1. The column is energy absorbing, designed to
compress in a front-end collision to minimize
the possibility of injury to the driver of the
vehicle.

2. Theignition switch and lock are mounted
conveniently on the column.

3. With the column mounted lock, the ignition
and steering operation can be locked to
prevent theft of the vehicle.

The column may be disassembled and
reassembled. To insure the energy absorbing
action, it is important that the specified screws,
bolts and nuts be used only as designated and that
they are tightened to the specified torque.

When the column is removed from the vehicle, a
sharp blow on the end of steering shaft or shift
lever, leaning on the column assembly, or dropping
the assembly could shear or loosen the fasteners
that maintain column rigidity.

WARNING

THIS VEHICLE HAS A SUPPLEMENTAL RE-
STRAINT SYSTEM (SRS). REFER TO THE SRS
COMPONENT AND WIRING LOCATION VIEW
IN ORDER TO DETERMINE WHETHER YOU ARE
PERFORMING SERVICE ON OR NEAR THE SRS
COMPONENTS OR THE SRS WIRING. WHEN
YOU ARE PERFORMING SERVICE ON OR NEAR
THE SRS COMPONENTS OR THE SRS WIRING,
REFER TO THE SRS SERVICE INFORMATION.
FAILURE TO FOLLOW WARNINGS COULD RE-
SULT IN POSSIBLE AIR BAG DEPLOYMENT,
PERSONAL INJURY, OR OTHERWISE UN-
NEEDED SRS SYSTEM REPAIRS.

SAFE HANDLING OF INFLATOR MODULES
REQUIRES FOLLOWING THE PROCEDURES
DESCRIBED BELOW FOR BOTH LIVE AND
DEPLOYED MODULES.

SAFETY PRECAUTIONS MUST BE FOLLOWED

WHEN HANDLING A DEPLOYED AIR BAG AS-
SEMBLY (AIR BAG). AFTER DEPLOYMENT,
THE AIR BAG ASSEMBLY (AIR BAG) SURFACE
MAY CONTAIN A SMALL AMOUNT OF SODIUM
HYDROXIDE, A BY-PRODUCT OF THE DEPLOY-
MENT REACTION, THAT IS IRRITATING TO THE
SKIN AND EYES. MOST OF THE POWDER ON
THE AIR BAG ASSEMBLY (AIR BAG) IS HARM-
LESS. AS A PRECAUTION, WEAR GLOVES
AND SAFETY GLASSES WHEN HANDLING A
DEPLOYED AIR BAG ASSEMBLY, AND WASH
YOUR HANDS WITH MILD SOAP AND WATER
AFTERWARDS.

WHEN CARRYING A LIVE AIR BAG ASSEMBLY,
MAKE SURE THE BAG AND TRIM COVER ARE
POINTED AWAY FROM YOU. NEVER CARRY
AN AIR BAG ASSEMBLY BY THE WIRES OR
CONNECTOR ON THE UNDERSIDE OF MODULE.
IN THE CASE OF AN ACCIDENTAL DEPLOY-
MENT, THE BAG WILL THEN DEPLOY WITH
MINIMAL CHANCE OF INJURY. WHEN PLACING
A LIVE AIR BAG ASSEMBLY ON A BENCH OR
OTHER SURFACE, ALWAYS FACE THE BAG AND
TRIM COVER UP, AWAY FROM THE SURFACE.
NEVER REST A STEERING COLUMN ASSEMBLY
ON THE STEERING WHEEL WITH THE AIR
BAG ASSEMBLY FACE DOWN AND COLUMN
VERTICAL. THIS IS NECESSARY SO THAT A
FREE SPACE IS PROVIDED TO ALLOW THE AIR
BAG ASSEMBLY TO EXPAND IN THE UNLIKELY
EVENT OF ACCIDENTAL DEPLOYMENT. OTHER-
WISE, PERSONAL INJURY COULD RESULT.

TO AVOID DEPLOYMENT WHEN TROUBLE
SHOOTING THE SRS SYSTEM, DO NOT USE
ELECTRICAL TEST EQUIPMENT, SUCH AS
BATTERY-POWERED OR A/C-POWERED VOLT-
METER, OHMMETER, ETC., OR ANY TYPE OF
ELECTRICAL EQUIPMENT OTHER THAN SPECI-
FIED IN THIS MANUAL. DO NOT USE A NON-
POWERED PROBE-TYPE TESTER.
INSTRUCTIONS IN THIS MANUAL MUST BE
FOLLOWED CAREFULLY, OTHERWISE PER-
SONAL INJURY MAY RESULT.
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ON-VEHICLE SERVICE

SRS CONNECTORS

CAUTION:

The special yellow color connectors are used for
supplemental restraint system-air bag circuit.

When removing the cable harness, do not pull the cables.
Otherwise, cable disconnection may occur.

When connect the SRS connector, insert the connector
completely. Imperfect locking may cause malfunction of
SRS circuit.

REMOVAL

To remove the connector, hold the cover insulator(1) and
pull it. The cover insulator slides and lock will be released.

Do not hold the socket insulator(2).

827RW035

|E| INSTALLATION

To install the connector, hold the socket insulator(1) and
insert it. The cover insulator slides and connector will be
locked.

Do not hold the cover insulator(2).

827RW034
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INFLATOR MODULE REPLACEMENT

These steps are based on the LHD model.

827RS049

Removal Steps Installation Steps
1. Fixing bolt 3. Inflator module
2. Module connector 2. Module connector
3. Inflator module 1. Fixing bolt

REMOVAL

Preparation:

1) Turn the steering wheel so that the vehicle's wheels
are pointing straight ahead.

2) Turn the ignition switch to "LOCK".

3) Disconnect the battery ground cable, and wait at least
5 minutes.

4) Disconnect the yellow 2way SRS connector located
under the steering column.

1. Fixing Bolt

Loosen the inflator module fixing bolt from behind
the steering wheel assembly using a TORX, driver or
equivalent until the inflator module can be released
from steering assembly.

827RS014
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827RS015

827RS016

Module Connector

Disconnect the yellow 2way SRS connector located
behind the inflator module.

Inflator Module

INSPECTION AND REPAIR

%

WARNING

THE INFLATOR MODULE SHOULD ALWAYS BE CARRIED
WITH THE URETHANE COVER AWAY FROM YOUR BODY
AND SHOULD ALWAYS BE LAID ON A FLAT SURFACE
WITH THE URETHANE SIDE UP. THIS IS NECESSARY
BECAUSE A FREE SPACE IS PROVIDED TO ALLOW THE
AIR CUSHION TO EXPAND IN THE UNLIKELY EVENT OF
ACCIDENTAL DEPLOYMENT. OTHERWISE, PERSONAL
INJURY MAY BE RESULT.

The Inflator module consists of a cover, air bag,
inflator, and retainer. Inspect the Inflator module
mainly for the following:
1) Check for holes, cracks, severe blemishes and
deformation on the cover.

2) Check that the retainer is not deformed.

3) Check for defects such as damage and breakage
in the lead wire of the squib.
If an abnormality is found as the result of the
inspection, replace the Inflator module with a new
one.

INSTALLATION

Inflator Module

CAUTION:

* Never use the air bag assembly from another vehicle.
Use only the air bag assembly for "UBS".

* When replace the inflator module, use only same parts
number assembly. If different parts number assembly is
installed, the air bag system can not function correctly
because it has different characteristic.

2. Module Connector

Support the module and carefully connect the
module connector.

NOTE:

Pass the lead wire through the tabs on the plastic
cover (wire protector) of inflator to prevent lead wire
from being pinched.
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827RS017

1. Fixing Bolt

1) Secure the module with one bolt to relieve
weight on the connector wire.

2) Tighten bolts to specified sequence as figure.

N-m (kg-m/lb-in)

8(0.8/69)

3) Connect the yellow 2way SRS connector located
under the steering column.

4) Connect the battery ground cable.
5) Set ignition to "ON" while watching warning
light. Light should flash 7 times and then go off.

If lamp does not operate correctly, refer to
Section 9J.
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STEERING WHEEL REPLACEMENT

CAUTION:

Once the steering column is removed from the vehicle, the column is extremely suspectible to
damage. Dropping the column assembly on its end could collapse the steering shaft or loosen the
slide block which maintains column rigidity. Leaning on the column assembly could cause the jacket
to bend or deform. Any of the above damage could impair the column’s collapsible design. If it is
necessary to remove the steering wheel, use only the specified steering wheel puller. Under no
conditions should the end of the shaft be hammered upon, as hammering could loosen slide block

which maintains column rigidity.

These steps are based on the LHD model.

430RS016

Removal Steps Installation Steps
1. Inflator module 4. Steering wheel
2. Horn lead 3. Steering wheel fixing nut
3. Steering wheel fixing nut 2. Horn lead
4. Steering wheel 1. Inflator module

|E| REMOVAL

Preparation:

1) Turn the steering wheel so that the vehicle's wheels
are pointing straight ahead.

2) Turn the ignition switch to "LOCK".
3) Disconnect the battery ground cable, and wait at least

5 minutes.

4) Disconnect the yellow 2way SRS connector located
under the steering column.
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827RS014

827RS016

Setting mark

430RS004

1. Inflator Module

1) Loosen the inflator module fixing bolt from
behind the steering wheel assembly using a
TORXUO driver or equivalent until the inflator
module can be released from steering assembly.

2) Disconnect the yellow 2way SRS connector
located behind the inflator module.

WARNING

THE INFLATOR MODULE SHOULD ALWAYS BE CARRIED
WITH THE URETHANE COVER AWAY FROM YOUR BODY
AND SHOULD ALWAYS BE LAID ON A FLAT SURFACE
WITH THE URETHANE SIDE UP. THIS IS NECESSARY
BECAUSE A FREE SPACE IS PROVIDED TO ALLOW THE
AIR CUSHION TO EXPAND IN THE UNLIKELY EVENT OF
ACCIDENTAL DEPLOYMENT. OTHERWISE, PERSONAL
INJURY MAY RESULT.

2. Horn Lead
3. Steering Wheel Fixing Nut
4. Steering Wheel
1) Apply a setting mark across the steering wheel

and shaft so parts can be reassembled in their
original position.

2) Move the front wheels to the straight ahead
position and use special tool.

Steering wheel remover: 5-8840-0016-0 (J-29752)

NOTE:

Never apply force to the steering wheel in direction
of the shaft by using a hammer or other impact tools
in an attempt to remove the steering wheel. The
steering shaft is designed as an energy absorbing
unit.
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INSTALLATION

4. Steering Wheel
Align the setting marks made when removing.

CAUTION:

Never apply force to the setting wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to install the steering wheel. The setting shaft is
designed as an energy absorbing unit.

3. Steering Wheel Fixing Nut
0 neel g

Steering Wheel Nut Torque N-m (kg-m/lb-ft)
34 (3.5/25)

2. Horn Lead
1. Inflator Module

1) Support the module and carefully connect the
module connector.

CAUTION:

* Never use the air bag assembly from another vehicle.
Use only the air bag assembly for "UBS".

* When replace the inflator module, use only same parts
number assembly. If different parts number assembly is
installed, the air bag system can not function correctly
because it has different characteristic.

NOTE:

Pass the lead wire through the tabs on the plastic
cover (wire protector) of inflator to prevent lead wire
from being pinches.

2) Secure the module with one bolt to relieve
weight on the connector wire.

3) Tighten bolts to specified sequence as figure.
Inflator module Bolt Torque N-m (kg-m/lb-in)
8(0.8/69)

4) Connect the yellow 2way SRS connector located
under the steering column.

5) Connect the battery ground cable.

6) Set ignition to "ON" while watching warning
light. Light should flash 7 times and then go off.
If lamp does not operate correctly, refer to

827RS017 Section 9J.
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COMBINATION SWITCH REPLACEMENT

These steps are based on the LHD model.

Removal Steps

NoghrwdhE

Front console assembly
Lower cluster assembly
Steering lower cover
Inflator module
Steering wheel

Steering column cover
Combination switch and
SRS coil assembly

431RT001

Installation Steps

7.

PNWROO

REMOVAL

Preparation:

Combination switch and
SRS coil assembly
Steering column cover
Steering wheel

Inflator module
Steering lower cover
Lower cluster assembly
Front console assembly

1) Turn the steering wheel so that the vehicle's wheels
are pointing straight ahead.

2) Turn the ignition switch to "LOCK".
3) Disconnect the battery ground cable, and wait at least

5 minutes.

4) Disconnect the yellow 2way SRS connector located
under the steering column.

W CAUTION:

The wheels of the vehicle must be straight ahead and the
steering column in the "LOCK" position before
disconnecting the steering wheel. Failure to do so will
cause the coil assembly to become uncentered which will
cause damage to the coil assembly.
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1. Front Console Assembly

1) Remove the transmission (for M/T) and transfer
control lever knob.

2) Disconnect the wiring harness connectors.
2. Lower Cluster Assembly
3. Steering Lower Cover
Remove the engine hood opening lever.

4. Inflator Module

1) Loosen the inflator module fixing bolt from
behind the steering wheel assembly using a
TORXUO driver or equivalent until the inflator
module can be released from steering assembly.

827RS014

2) Disconnect the yellow 2way SRS connector
located behind the inflator module.

827RS015

WARNING

THE INFLATOR MODULE SHOULD ALWAYS BE CARRIED
WITH THE URETHANE COVER AWAY FROM YOUR BODY
AND SHOULD ALWAYS BE LAID ON A FLAT SURFACE
WITH THE URETHANE SIDE UP. THIS IS NECESSARY
BECAUSE A FREE SPACE IS PROVIDED TO ALLOW THE
AIR CUSHION TO EXPAND IN THE UNLIKELY EVENT OF A
ACCIDENTAL DEPLOYMENT. OTHERWISE, PERSONAL
INJURY MAY RESULT.

827RS016

5. Steering Wheel
Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

430RS004
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Use special tool. Remove the steering wheel.
Move the tires to the straight ahead position before
removing the steering wheel.

Steering wheel remover: 5-8840-0016-0 (J-29752)

CAUTION:

Never apply force to the steering wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.

6. Steering Column Cover
7. Combination Switch and SRS Coil Assembly

1) Disconnect the wiring harness connectors
located under the steering column.

2) Remove the combination switch assembly with
SRS coil.

NOTE:

The SRS coil is a part of the combination switch
assembly, which can not be replaced separately.
Therefore, be sure not to remove the SRS coil from
the combination switch assembly.

825RS046

|E| INSTALLATION

7. Combination Switch and SRS Coil Assembly

1) After installation of combination switch
assembly, connect the combination switch
wiring harness connector and the SRS 2way
connector located under the steering column.

2) Turn the SRS coil counterclockwise to full, return
about 3 turns and align the neutral mark.

CAUTION:

When turning the SRS coil counterclockwise to full, stop
turning if resistance is felt. Forced further turning may
826RW027 damage to the cable in the SRS coil.

6. Steering Column Cover

When installing the steering column cover, be sure to
route each wire harness as illustrated so that the
harnesses do not catch on any moving parts.

Starter switch \
harness

Combination (‘ [
switch harness >
Inflator module *8}» é
harness _»°

Setting cowl
(Lower)

825RS048
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827RS017

5. Steering Wheel
Align the setting marks made when removing.
CAUTION:

Never apply force to the steering wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.

Tighten the steering wheel fixing nut to the specified
torque.

Steering Wheel Nut Torque N-m (kg-m/lb-ft)
34 (3.5/25)
4. Inflator Module
1) Support the module and carefully connect the
module connector.
CAUTION:

* Never use the air bag assembly from another vehicle.
Use only the air bag assembly for "UBS".

* When replace the inflator module, use only same parts
number assembly. If different parts number assembly is
installed, the air bag system can not function correctly
because it has different characteristic.

NOTE:

Pass the lead wire through the tabs on the plastic
cover (wire protector) of inflator to prevent lead wire
from being pinched.

2) Secure the module with one bolt to relieve
weight on the connector wire.

3) Tighten bolts to specified sequence as figure.

Inflator Module Bolt Torque N-m (kg-m/lb-in)
8 (0.8/69)

Steering Lower Cover

Install the engine hood opening lever.
Lower Cluster Assembly

Front Console Assembly

1) Install the transmission (for M/T) and transfer
control lever knob.

2) Install the wiring harness connectors.
Connect the battery ground cable.
Turn the ignition to "ON" while watching warning light.

Light should flash 7 times and then go off. If lamp
does not operate correctly, refer to Section 9J.
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LOCK CYLINDER REPLACEMENT

These steps are based on the LHD model.

Removal Steps

NoghrwdhE

10.
11.

Front console assembly
Lower cluster assembly
Steering lower cover
Inflator module
Steering wheel
Steering column cover
Combination switch and
SRS coil assembly
Snap ring

Cushion rubber

Shift lock cable (for A/T)
Lock cylinder assembly

Installation Steps

11.
10.
9.
8.
7.

PNWROO

REMOVAL

Preparation:

Lock cylinder assembly
Shift lock cable (for A/T)
Cushion rubber

Snap ring

Combination switch and
SRS coil assembly
Steering column cover
Steering wheel

Inflator module
Steering lower cover
Lower cluster assembly
Front console assembly

431RT003

Turn the steering wheel so that the vehicle's wheels
are pointing straight ahead.

Turn the ignition switch to "LOCK".
Disconnect the battery ground cable, and wait at least

5 minutes.

Disconnect the yellow 2way SRS connector located
under the steering column.
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CAUTION:

The wheels of the vehicle must be straight ahead and the
steering column in the "LOCK" position before
disconnecting the steering wheel. Failure to do so will
cause the coil assembly to become uncentered which will
cause damage to the coil assembly.

1. Front Console Assembly

1) Remove the transmission (for M/T) and transfer
control lever knob.

2) Disconnect the wiring harness connectors.
2. Lower Cluster Assembly
3. Steering Lower Cover
Remove the engine hood opening lever.

4. Inflator Module

1) Loosen the inflator module fixing bolt from
behind the steering wheel assembly using a
TORXUO driver or equivalent until the inflator
module can be released from steering assembly.

827RS014

/ 2) Disconnect the yellow 2way SRS connector
/ located behind the inflator module.

827RS015

WARNING

THE INFLATOR MODULE SHOULD ALWAYS BE CARRIED
WITH THE URETHANE COVER AWAY FROM YOUR BODY
AND SHOULD ALWAYS BE LAID ON A FLAT SURFACE
WITH THE URETHANE SIDE UP. THIS IS NECESSARY
BECAUSE A FREE SPACE IS PROVIDED TO ALLOW THE
AIR CUSHION TO EXPAND IN THE UNLIKELY EVENT OF A
ACCIDENTAL DEPLOYMENT. OTHERWISE, PERSONAL
INJURY MAY RESULT.

827RS016
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Setting mark

430RS004

825RS046

5.

Steering Wheel

Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

Use special tool. Remove the steering wheel.
Move the tires to the straight ahead position before
removing the steering wheel.

Steering wheel remover: 5-8840-0016-0 (J-29752)

CAUTION:

Never apply force to the steering wheel in direction of
the shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering
shaft is designed as an energy absorbing unit.

6.
7.

10.
11.

Steering Column Cover
Combination Switch and SRS Coil Assembly

1) Disconnect the wiring harness connectors
located under the steering column.

2) Remove the combination switch assembly with
SRS coil.

NOTE:

The SRS coil is a part of the combination switch
assembly, which can not be replaced separately.
Therefore, be sure not to remove the SRS coil from
the combination switch assembly.

Snap Ring

Cushion Rubber

Shift Lock Cable (for A/T)
Lock Cylinder Assembly

Disconnect the starter switch harness connector
located under the steering column.
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|§| INSTALLATION

11. Lock Cylinder Assembly
10. Shift Lock Cable (for A/T)
9. Cushion rubber
8. Snapring

7. Combination Switch and SRS Coil Assembly

1) After installation of combination switch
assembly, connect the combination switch
wiring harness connector and the SRS 2way
connector located under the steering column.

2) Turn the SRS coil counterclockwise to full, return
about 3 turns and align the neutral mark.

CAUTION:
When turning the SRS coil counterclockwise to full, stop
turning if resistance is felt. Forced further turning may

a26RWo27 damage to the cable in the SRS coil.

6. Steering Column Cover

When installing the steering column cover, be sure to
route each wire harness as illustrated so that the
harnesses do not catch on any moving parts.

Starter switch
harness y f
Combination < [
switch harness
Inflator module Slf
harness _»°

Setting cowl
(Lower)

825RS048

5. Steering Wheel
Align the setting marks made when removing.

CAUTION:

Never apply force to the setting wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.

Tighten the steering wheel fixing nut to the specified
torque.

Steering Wheel Nut Torque N-m (kg-m/lb-ft)
34 (3.5/25)
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827RS017

4. Inflator Module

1) Support the module and carefully connect the
module connector.

CAUTION:

» Never use the air bag assembly from another vehicle.
Use only the air bag assembly for "UBS".

* When replace the inflator module, use only same parts
number assembly. If different parts number assembly is
installed, the air bag system can not function correctly
because it has different characteristic.

NOTE:

Pass the lead wire through the tabs on the plastic
cover (wire protector) of inflator to prevent lead wire
from being pinched.

2) Secure the module with one bolt to relieve
weight on the connector wire.

3) Tighten bolts to specified sequence as figure.

Inflator Module Bolt Torque N-m (kg-m/lb-in)

8(0.8/69)

3. Steering Lower Cover

Install the engine hood opening lever.
2. Lower Cluster Assembly
1. Front Console Assembly

Connect the wiring harness connectors.

Install the transmission (for M/T) and transfer control
lever knob.

Connect the yellow 2way SRS connector located
under the steering column.

Connect the battery ground cable.

SYSTEM INSPECTION

° Turn the ignition to "ON" while watching
warning light.

. Light should flash 7 times and then go off. If
lamp does not operate correctly, refer to Section
9J.
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STEERING COLUMN REPLACEMENT

These steps are based on the LHD model.

Removal Steps

PobPE

©No O

11.
12.
13.

Front console assembly
Lower cluster assembly
Steering lower cover
Driver knee bolster (rein-
forcement)

Inflator module

Steering wheel

Steering column cover
Combination switch and
SRS coil assembly

Snap ring

Cushion rubber

Shift lock cable (for A/T)
Lock cylinder assembly
Steering column assembly

Installation Steps

13.
12.
11.
10.
9.
8.

PNWAOO N

Steering column assembly
Lock cylinder assembly
Shift lock cable (for A/T)
Cushion rubber

Snap ring

Combination switch and
SRS coil assembly
Steering column cover
Steering wheel

Inflator module

Driver knee bolster (reinforcement)

Steering lower cover
Lower cluster assembly
Front console assembly

431RT002
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827RS014

827RS015

REMOVAL

Preparation:

1)

2)
3)

4)

Turn the steering wheel so that the vehicle's wheels
are pointing straight ahead.

Turn the ignition switch to "LOCK".

Disconnect the battery ground cable, and wait at least
5 minutes.

Disconnect the yellow 2way SRS connector located
under the steering column.

W CAUTION:

The wheels of the vehicle must be straight ahead and the
steering column in the "LOCK" position before
disconnecting the steering wheel.

Failure to do so will cause the SRS coil assembly to
become uncentered which will cause damage to the SRS
coil assembly.

1.

Front Console Assembly

Disconnect the transmission (for M/T) and transfer
control lever knob.

Disconnect the wiring harness connectors.
Lower Cluster Assembly

Steering Lower Cover

Remove the engine hood opening lever.
Driver Knee Bolster (Reinforcement)
Inflator Module

1) Loosen the inflator module fixing bolt from
behind the steering wheel assembly using a
TORXU driver or equivalent until the inflator
module can be released from steering assembly.

2) Disconnect the yellow 2way SRS connector
located behind the inflator module.
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WARNING

THE INFLATOR MODULE SHOULD ALWAYS BE CARRIED
WITH THE URETHANE COVER AWAY FROM YOUR BODY
AND SHOULD ALWAYS BE LAID ON A FLAT SURFACE
WITH THE URETHANE SIDE UP. THIS IS NECESSARY
BECAUSE A FREE SPACE IS PROVIDED TO ALLOW THE
AIR CUSHION TO EXPAND IN THE UNLIKELY EVENT OF A
ACCIDENTAL DEPLOYMENT. OTHERWISE, PERSONAL
INJURY MAY RESULT.

827RS016

6. Steering Wheel

Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

430RS004

Use special tool. Remove the steering wheel.
Move the tires to the straight ahead position before
removing the steering wheel.

Steering wheel remover: 5-8840-0016-0 (J-29752)

7. Steering Column Cover

8. Combination Switch and SRS Coil Assembly

1) Disconnect the wiring harness connectors
located under the steering column.

2) Remove the combination switch assembly with
SRS coil.

NOTE:

The SRS coil is a part of the combination switch
assembly, which can not be replaced separately.
Therefore, be sure not to remove the SRS coil from
the combination switch assembly.

9. Snap Ring
10. Cushion Rubber
11. Shift Lock Cable (for A/T)
12. Lock Cylinder Assembly

Disconnect the starter switch harness connector
located under the steering column.
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431RV003

Alignment mark

826RW027

13.

Steering Column Assembly

Apply a setting mark across the universal joint and
steering shaft to reassemble the parts in their original
position.

NOTE:

A setting mark can be easily made if the shaft is
withdrawn a little by loosening the steering shaft
universal joint.

|E| INSTALLATION

13.

12.

Steering Column Assembly

Align the setting marks on the universal joint and
steering shaft made during removal.

Tighten the steering column fixing bolt (dash panel)
to the specified torque.

Steering Column Bolt Torque N-m (kg-m/lb-ft)

19 (1.9/ 14)

Tighten the steering column fixing bolt (pedal
bracket) to the specified torque.

Steering Column Bolt Torque N-m (kg-m/lb-ft)

17 (1.7/13)

Tighten the universal joint to the specified torque.

Universal Joint Torque N-m (kg-m/lb-ft)

25 (2.5/ 18)

Lock Cylinder Assembly

11. Shift Lock Cable (for A/T)
10. Cushion Rubber
9. Snap Ring
8. Combination Switch
1) After installation of combination switch
assembly, connect the combination switch
wiring harness connector and the SRS 2way
connector located under the steering column.
2) Turn the SRS coil counterclockwise to full, return
about 3 turns and align the neutral mark.
CAUTION:

When turning the SRS coil counterclockwise to full, stop
turning if resistance is felt. Forced further turning may
damage to the cable in the SRS coil.
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7. Steering Column Cover

When installing the steering column cover, be sure to
route each wire harness as illustrated so that the
harnesses do not catch on any moving parts.

6. Steering Wheel
Align the setting marks made when removing.
CAUTION:
Setting com Never apply force to the steering wheel in direction of the

inflator module § {Lowen) shaft by using a hammer or other impact tools in an
arness - . .
attempt to remove the steering wheel. The steering shaft

Starter switch
harness
Combination
switch harness

825RS048

if designed as an energy absorbing unit.

Tighten the steering wheel fixing nut to the specified
torque.

Steering Wheel Nut Torque N-m (kg-m/lb-ft)
34 (3.5/25)

5. Inflator Module

1) Support the module and carefully connect the
module connector.

CAUTION:

* Never use the air bag assembly from another vehicle.
Use only the air bag assembly for "UBS".

* When replace the inflator module, use only same parts
number assembly. If different parts number assembily is
installed, the air bag system can not function correctly
because it has different characteristic.

827RS017 NOTE'
Pass the lead wire through the tabs on the plastic
cover (wire protector) of inflator to prevent lead wire
from being pinched.

2) Secure the module with one bolt to relieve
weight on the connector wire.

3) Tighten bolts to specified sequence as figure.

Inflator Module Bolt Torque N-m (kg-m/lb-in)

8 (0.8 69)

4 Driver Knee Bolster (Reinforcement)
3. Steering Lower Cover

Install the engine hood opening lever.
2. Lower Cluster Assembly
1. Front Console Assembly

Connect the wiring harness connectors.
Install the transmission (for M/T) and transfer control
lever knob.

Connect the yellow 2way SRS connector located
under the steering column.

Connect the battery ground cable.
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SYSTEM INSPECTION

Turn the ignition to "ON" while watching warning
light.

Light should flash 7 times and then go off. If lamp
does not operate correctly, refer to Section 9J.



SUPPLEMENTAL RESTRAINT SYSTEM STEERING WHEEL & COLUMN 2A - 75
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GENERAL DESCRIPTION

The steering column has three important features in

addition to the steering function:

1.

The column is energy absorbing, designed to
compress in a front-end collision to minimize
the possibility of injury to the driver of the
vehicle.

The ignition switch and lock are mounted
conveniently on the column.

With the column mounted lock, the ignition
and steering operation can be locked to
prevent theft of the vehicle.

The column may be disassembled and
reassembled. To insure the energy absorbing
action, it is important that the specified screws,
bolts and nuts be used only as designated and that
they are tightened to the specified torque.

When the column is removed from the vehicle, a
sharp blow on the end of steering shaft leaning on
the column assembly, or dropping the assembly
could shear or loosen the fasteners that maintain
column rigidity.
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ON-VEHICLE SERVICE
STEERING WHEEL REPLACEMENT

These steps are based on the LHD model.

Removal Steps Installation Steps
1. Center pad 3. Steering wheel
2. Nut 2. Nut
3. Steering wheel 1. Center pad

REMOVAL

1. Center Pad

1) Remove the center pad attaching screw from the
steering wheel under side.

2) Disconnect the harness.

3) Remove the center pad from the center of the
steering wheel.

2. Nut
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Setting mark

WS.

Steering Wheel

1) Apply a setting mark across the steering wheel
and shaft so parts can be reassembled in their
original position.

2) Use special tool.
Steering wheel remover:5-8840-0016-0(J-29752)

NOTE:

Never apply force to the steering wheel in direction
of the shaft by using a hammer or other impact tools
in an attempt to remove the steering wheel. The
steering shaft is designed as an energy absorbing
unit.

INSTALLATION

3. Steering Wheel
Align the setting marks made when removing.
CAUTION:

Never apply force to the setting wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to install the steering wheel. The steering shaft is
designed as an energy absorbing unit.

2.

1.

Nut

Steering Wheel Nut Torque N-m (kg-m/lIb-ft)
34 (3.5/25)

Center pad

Fit four projections of pad in holes on the steering
wheel side.
Tighten the screws on the lower side of the pad.

Center Pad Nut Torque N-m (kg-m/lb-in)

2.5(0.25/21.7)
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COMBINATIONS SWITCH REPLACEMENT

These steps are based on the LHD model.

431RW021

Removal Steps Installation Steps
1. Front console assembly 6. Combination switch
2. Lower cluster assembly 5. Steering column cover
3. Steering lower cover 4. Steering wheel
4. Steering wheel 3. Steering lower cover
5. Steering column cover 2. Lower cluster assembly
6. Combination switch 1. Front console assembly

|E| REMOVAL

1. Front console assembly

1) Remove the transmission (for M/T) and transfer
control lever knob.

2) Disconnect the wiring harness connectors.
2. Lower cluster assembly
3. Steering lower cover
Remove the engine hood opening lever.
Setting mark 4. Steering wheel

Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.
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Use special tool. Remove the steering wheel.
Move the tires to the straight ahead positions before
removing the steering wheel.

Steering wheel remover:5-8840-0016-0(J-29752)

CAUTION:

Never apply force to the steering wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.

5. Steering column cover
6. Combination switch

Disconnect the wiring harness connector.

INSTALLATION

6. Combination switch

After installations of combinations switch assembly,
connect the combination switch wiring harness
connector.

Steering column cover
Steering wheel
Align the setting marks made when removing.

CAUTION:

Never apply force to the setting wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.

Tighten the steering wheel fixing nut to the specified
torque.

Steering wheel Nut Torque N-m (kg-m/Ib-ft)

34 (3.5 / 25)

Steering lower cover

Install the engine hood opening lever.
Lower cluster assembly

Front console assembly

Install the transmission (for M/T) and transfer control
lever knob.

Install the wiring harness connectors.
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LOCK CYLINDER REPLACEMENT

These steps are based on the LHD model.

Removal Steps Installation Steps

1. Front console assembly 10. Lock cylinder assembly
2. Lower cluster assembly 9. Shift lock cable (for A/T)
3. Steering lower cover 8. Cushion rubber
4. Steering wheel 7. Snap ring
5. Steering column cover 6. Combination switch
6. Combination switch 5. Steering column cover
7. Snapring 4. Steering wheel
8. Cushion rubber 3. Steering lower cover
9. Shift lock cable (for A/T) 2. Lower cluster assembly

10. Lock cylinder assembly 1. Front console assembly

|§| REMOVAL

1. Front console assembly

1) Remove the transmission (for M/T) and transfer
control lever knob.

2) Disconnect the wiring harness connectors.
2. Lower cluster assembly
3. Steering lower cover
Remove the engine hood opening lever.
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Setting mark

4.

10.

IN

Steering wheel

Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

Use special tool. Remove the steering wheel.
Move the tires to the straight ahead positions before
removing the steering wheel.

Steering wheel remover:5-8840-0016-0(J-29752)

Steering column cover

Combination switch

Disconnect the wiring harness connectors.
Snap ring

Cushion rubber

Shift lock cable (for A/T)

Lock cylinder assembly

Disconnect the starter switch harness connector
located under the steering column.

STALLATION

Lock cylinder assembly

9. Shift lock cable (for A/T)

8. Cushion rubber

7. Snap ring

6. Combination switch
After installations of combinations switch assembly,
connect the combination switch wiring harness
connector.

5. Steering column cover

4. Steering wheel
Align the setting marks made when removing.

CAUTION:

Never apply force to the steering wheel in direction of the
shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft
is designed as an energy absorbing unit.
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Tighten the steering wheel fixing nut to the specified
torque.

Steering wheel Nut Torque N-m (kg-m/lb-ft)
34 (3.5/25)

3. Steering lower cover

Install the engine hood opening lever.
2. Lower cluster assembly
1. Front console assembly

Connect the wiring harness connectors.

Install the transmission (for M/T) and transfer control
lever knob.
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STEERING COLUMN REPLACEMENT

These steps are based on the LHD model.

Removal Steps Installation Steps
1. Front console assembly 11. Steering column assembly
2. Lower cluster assembly 10. Lock cylinder assembly
3. Steering lower cover 9. Shift lock cable (for A/T)
4. Steering wheel 8. Cushion rubber
5. Steering column cover 7. Snap ring
6. Combination switch 6. Combination switch
7. Snap ring 5. Steering column cover
8. Cushion rubber 4. Steering wheel
9. Shift lock cable (for A/T) 3. Steering lower cover
10. Lock cylinder assembly 2. Lower cluster assembly
11. Steering column assembly 1. Front console assembly

REMOVAL

1. Front console assembly

Disconnect the transmission (for M/T) and transfer
control lever knob.

Disconnect the wiring harness connectors.
2. Lower cluster assembly
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3. Steering lower cover
Remove the engine hood opening lever.

Setting mark 4. Steering wheel

Apply a setting mark across the steering wheel and
shaft so parts can be reassembled in their original
position.

Use special tool. Remove the steering wheel.

Move the tires to the straight ahead positions before
removing the steering wheel.

Steering wheel remover:5-8840-0016-0(J-29752)

Steering column cover

Combination switch

Disconnect the wiring harness connectors.
Snap ring

Cushion rubber

Shift lock cable (for A/T)

Lock cylinder assembly

Disconnect the starter switch harness connector
located under the steering column.

Steering column assembly

Apply a setting mark across the universal joint and
steering shaft to reassembly the parts in their original
position.

NOTE:

A setting mark can be easily made if the shaft is
withdrawn a little by loosening the steering shaft
universal joint.
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INSTALLATION

11.

10.

o N ®© ©

Steering column assembly

Align the setting marks on the universal joint and
steering shaft made during removal.

Tighten the steering column fixing bolt (dash panel)
to the specified torque.

Steering Column Bolt Torque N-m (kg-m/lb-ft)

19 (1.9/ 14)

Tighten the steering column fixing bolt ( pedal
bracket) to the specified torque.

Steering Column Bolt Torque N-m (kg-m/Ib-ft)

17 (1.7 /13)

Tighten the universal joint to the specified torque.

Universal Joint Torque N-m (kg-m/Ib-ft)

25 (2.5 / 18)

Lock cylinder assembly
Shift lock cable (for A/T)
Cushion rubber

Snap ring

Combination switch

After installation of combination switch assembily,
connect the combination switch wiring harness
connector.

Steering column cover
Steering wheel
Align the setting marks made when removing.

CAUTION:

Never apply force to the steering wheel in direction of the

shaft by using a hammer or other impact tools in an
attempt to remove the steering wheel. The steering shaft

is designed as an energy absorbing unit.

Tighten the steering wheel fixing nut to the specified
torque.

Steering wheel Nut Torque N-m (kg-m/Ib-ft)

34 (3.5 / 25)

Steering lower cover

Install the engine hood opening lever.

Lower cluster assembly

Front console assembly

Connect the wiring harness connectors.

Install the transmission (for M/T) and transfer control
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3C -2 FRONT SUSPENSION

GENERAL DESCRIPTION

Stabilizer bar

Height control arm

)
Upper control n
arm ;
Torsion bar

Lower control arm

The front suspension is designed to allow each
wheel to compensate for changes in the road
surface level without greatly affecting the opposite
wheel. Each wheel is independently connected to
the frame by a steering knuckle, ball joint
assemblies, and upper and lower control arms.
The front wheels are held in proper relationship to
each other by two outer track rods which are
connected to steering arms on the knuckles and to
a center track rod.

All models have a front suspension system
consisting of control arms, stabilizer bar, shock
absorber and a torsion bar. The front end of the
torsion bar is attached to the lower control arm.
The rear of the torsion bar is mounted into a height
control arm at the crossmember. Vehicle trim
height is controlled by adjusting this arm.

Shock absorbers are mounted between the
brackets on the frame and the lower control arms.

The lower portion of each shock absorber is
attached to the lower control arm by a bolt and nut.
The upper portion of each shock absorber extends
through a frame bracket and is secured with two
rubber bushings, three retainers and a nut.

Ball joint assemblies are bolted to the outer end of
the upper and lower control arm and are attached
to the steering knuckle by nuts and cotter pins.
The inner ends of the upper control arm have
pressed in bushings. Bolts passing through the
bushing, attach the control arm to the frame. The
inner ends of the lower control arm are attached to
the frame by bolts passing through the bushings,
which are pressed in the frame.

Side roll of the front suspension is controlled by a
spring steel stabilizer bar. It is mounted in rubber
bushings, which are held to the crossmember by
brackets. The ends of the stabilizer are connected
to the lower control arms by link bolts isolated by
rubber bushings.
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ON-VEHICLE SERVICE
SHOCK ABSORBER

Removal Steps

1.

2.
3.
4
5

Bolt, nut and washer

Nut

Rubber bushing and washer
Shock absorber

Rubber bushing and washer

Installation Steps

Rubber bushing and washer
Shock absorber

Rubber bushing and washer
Nut

Bolt, nut and washer

PNWAO

REMOVAL

Preparation:

1)

2)

g rwNPE

Raise the vehicle and support it with suitable safety
stands.

Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

Bolt, Nut and Washer

Nut

Rubber Bushing and Washer
Shock Absorber

Rubber Bushing and Washer

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Shock absorber
Rubber bushing
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INSTALLATION

N w kO

Rubber Bushing and Washer
Shock Absorber

Rubber Bushing and Washer
Nut

Shock Absorber Nut Torque

N-m (kg-m/Ib-ft)

20 (2.0 / 14)

Bolt, Nut and Washer
Shock Absorber Nut Torque

N-m (kg-m/lb-ft)

82 (8.4 /61)
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STABILIZER BAR

Removal Steps

1.

2
3.
4.
5

Nut and washer
Link

Bracket
Stabilizer bar
Rubber bushing

Installation Steps

5. Rubber bushing
4, Stabilizer bar

3. Bracket

2. Link

1.

Nut and washer

REMOVAL

Preparation:

1)

2)
3)

1.

Raise the vehicle and support the frame with suitable
safety stands.

Remove the stone guard.

Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

Nut and Washer

Y/ cAuTiON:
Be careful not to break the ball joint boot.

2.

3.
4.
5

Link

Bracket
Stabilizer Bar
Rubber Bushing
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[®

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Stabilizer bar
Rubber bushing
Link ball joint

INSTALLATION

5.
4,
3.

Rubber Bushing
Stabilizer Bar

Bracket

Bracket Nut Torque N-m (kg-m/lb-ft)
22 (2.2116)

Link

Nut and Washer

Link Nut Torque N-m (kg-m/lb-ft)
50 (5.1/37)
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TORSION BAR

e
2 %<——— 1
Removal Steps Installation Steps
1. Adjust bolt, end piece and seat 3. Torsion bar
2. Height control arm 2. Height control arm
3. Torsion bar 1. Adjust bolt, end piece and seat

REMOVAL

Preparation:

Raise the vehicle and support the frame with suitable
safety stands.

1. Adjust Bolt, End Piece and Seat

Apply the setting marks to the adjust bolt and end
Setting mark piece.

=
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2. Height Control Arm
Apply the setting marks to the height control arm and
torsion bar.

Setting mark

3. Torsion Bar
Apply the setting marks to the torsion bar and lower
control arm.

o] INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Check the following parts:

e Torsion bar

e Height control arm

e Adjust bolt

*  Rubber seat

|E| INSTALLATION

3. Torsion Bar

|E| Make sure the bars are on their correct respective
sides.
T
R

Apply grease to the serrated portions.
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Setting mark

Setting mark

N~

End piece
Seat

Setting mark

=7

\

1]

(21 [9]

Align the setting marks.

2. Height Control Arm
Apply grease to the portion that fits into the bracket.

Align the setting marks.

Apply grease to the bolt portion of the end piece.

Apply grease to the portion of the seat that fits into
the bracket.

Apply grease to the serrated portions.

1. Adjust Bolt and Seat
Turn ther adjust bolt to the setting mark applied
during disassembly.

NOTE:
Adjust the trim height. Refer to “Front End Alignment” in
section 3A.
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KNUCKLE

Removal Steps

1.
2.

=Y

COXNOOUAW

Torsion bar

Wheel speed sensor
(if equipped with ABS)
Back plate

Lower ball joint
Upper ball joint
Knuckle assembly
Oil seal

Thrust washer
Needle bearing
Knuckle

Installation Steps

10.
9.

=

MLk N®

Knuckle

Needle bearing
Thrust washer

Oil seal

Knuckle assembly
Upper ball joint
Lower ball joint
Back plate

Wheel speed sensor
(if equipped with ABS)
Torsion bar
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5-8840-2005-0

5-8840-2121-0

5-8840-0019-0

REMOVAL

Preparation:

1)
2)
3)
4)
5)

1.

2.

3.
4.

Raise the vehicle and support the frame with suitable
safety stands.

Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

Remove the brake caliper. Refer to “Brakes” in section
5.

Remove the hub assembly. Refer to “Hub and Disk™ in
section 4C.

Remove outer track rod from the knuckle. Refer to
“Steering Linkage” in section 2A.

Torsion Bar

Loosen torsion bar by height control arm adjust bolt.
Refer to “Torsion bar” in this section.

Wheel speed sensor (if equipped with ABS)
Back Plate

Lower Ball Joint
Remover: 5-8840-2005-0 (J-29107)

CAUTION:
Be careful not to break the ball joint boot.

5.

Upper Ball Joint
Remover: 5-8840-2121-0 (J-36831)

CAUTION:
Be careful not to break the ball joint boot.

© 0N o

[©]

Knuckle Assembly
Oil Seal
Washer

Needle Bearing
Remover: 5-8840-0019-0 (J-23907)
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5-8840-0007-0

5-8840-2406-0

H

(2] [&] [4]

[2]

[©]

10. Knuckle

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.
Check the following parts:

Knuckle
Needle bearing
Thrust washer

INSTALLATION
10. Knuckle

9.

Needle Bearing
Before installation, apply appropriate amount of
multipurpose type grease to the new bearing (Approx.
50).
Installer: 5-8840-2128-0 (J-36838) and

5-8840-0007-0 (J-8092)

8. Washer
Apply multipurpose type grease to the thrust washer,
and install it with chamfered side facing knuckle.

7. Oil Seal
Use a new oil seal, and apply multipurpose type
grease to the area surrounded by the lip (approx. 2 g).
After fitting the oil seal to the installer, drive it to the
knuckle using a hammer or bench press until the tool
front face contacts with the thrust washer.
Installer: 5-8840-2406-0 (J-41468)and

5-8840-0007-0 (J-8092)
6. Knuckle Assembly
5. Upper Ball Joint

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Upper Ball Joint Nut Torque N-m (kg-m/lb-ft)

98 (10.0/ 72)
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. Lowver Ball Joint

Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Lower Ball Joint Nut Torque N-m (kg-m/lb-ft)

147 (15.0 / 108)

. Back Plate
. Wheel Speed Sensor (if equipped with ABS)

Tighten the bolt to the specified torque.
Wheel Speed Sensor Bolt Torque N-m (kg-m/lb-in)
8 (0.8/69)

. Torsion Bar

Refer to “Torsion Bar™ in this section.

NOTE:
Adjust the trim height. Refer to “Front End
Alignment” in section 2A.



3C - 14 FRONT SUSPENSION

UPPER CONTROL ARM

Removal Steps

Speed sensor cable (if equipped with

ABS)

Nut and cotter pin
Upper ball joint
Bolt and plate
Nut assembly
Camber shims
Caster shims
Upper control arm assembly
Nut

Plate

Bushing

Fulcrum pin

Installation Steps

12.
11.
10.

9.

PhNWAOO N

Fulcrum pin

Bushing

Plate

Nut

Upper control arm assembly
Caster shims

Camber shims

Nut assembly

Bolt and plate

Upper ball joint

Nut and cotter pin

Speed sensor cable (if equipped with
ABS)
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5-8840-0256-0

5-8840-0256-0

REMOVAL

Preparation:

1)
2)
3)

4)

1.
2.

Raise the vehicle and support the frame with suitable
safety stands.

Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

Remove the brake caliper and disconnect flexible hose.
Refer to “Brakes” in section 5.

Support lower control arm with a jack.

Speed Sensor Cable (if equipped with ABS)

Nut and Cotter Pin
Remove the upper ball joint from the knuckle.
Remover: 5-8840-2121-0 (J-36831)

CAUTION:
Be careful not to break the ball joint boot.

o0k w

10.

11.

12.

Upper Ball Joint
Bolt and Plate
Nut Assembly

Camber Shims
Note the positions and number of shims.

Caster Shims
Note the positions and number of shims.

Upper Control Arm Assembly
Nut
Plate

Bushing
Remover: 5-8840-0256-0 (J-29755)

Fulcrum Pin
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5-8840-0256-0

5-8840-2307-0

~——5-8840-2307-0

[®

[++]

INSPECTION AND REPAIR

Make necessary parts replacement if wear, damage,
corrosion or any other abnormal conditions are found
through inspection.

Check the following parts:

e Upper control arm

e Bushing

e Fulcrum pin

INSTALLATION

12. Fulcrum Pin

11. Bushing
Installer: 5-8840-0256-0 (J-29755) and
5-8840-2307-0 (J-39376)

10. Plate
9. Nut
Tighten fulcrum pin nut finger-tight.

NOTE:
Torque fulcrum pin nut after adjusting buffer clearance.

Buffer Clearance (T) mm (in)

23 (0.91) Wide Tread
24 (0.94) Narrow Tread

Fulcrum Pin Nut Torque N-m (kg-m/Ib-ft)

108 (11.0 / 80)
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8. Upper Control Arm Assembly
Projection Install upper control arm assembly with the fulcrum
pin projections turned inward.

S——
piss)
‘ Outward
7. Caster Shims
Caster shim Install the caster shims between the chassis frame and

fulcrum pin.

6. Camber Shims
Install the camber shims between the chassis frame

Camber shim .
and fulcrum pin.

5. Nut Assembly
4. Bolt and Plate

Fulcrum Pin Bolt Torque N-m (kg-m/lb-ft)
152 (15.2/ 112)

3. Upper Ball Joint
Upper Ball Joint Nut Torque N-m (kg-m/lIb-ft)
57 (5.8142)

@ 2. Nut and Cotter Pin
Tighten the nut to the specified torque, with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Upper Ball Joint Nut Torque N-m (kg-m/Ib-ft)
98 (10.0/72)

1. Speed Sensor Cable (if equipped with ABS)
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LOWER CONTROL ARM

Removal Steps

Nut and washer, front
Nut and washer, rear
Torsion bar

Torsion bar arm
Stabilizer link

Shock absorber
Lower ball joint

Bolt, front

Bolt, rear

Lower control arm
Bolt, torsion bar arm
Bolt, lower ball joint
Bushing, front
Bushing, rear

Installation Steps

14.
13.
12.
11.
10.

9.

PhNWAROO N

Bushing, rear
Bushing, front

Bolt, lower ball joint
Bolt, torsion bar arm
Lower control arm
Bolt, rear

Bolt, front

Lower ball joint
Shock absorber
Stabilizer link
Torsion bar arm
Torsion bar

Nut and washer, rear
Nut and washer, front
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REMOVAL

Preparation:

1) Raise the vehicle and support the frame with suitable
safety stands.

2) Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

3) Remove the outer track rod from the knuckle. Refer to
“Steering Linkage™ in section 2A.

4) Remove the retaining ring from the front axle driving
shaft to release the shaft from hub. Refer to “Front
Axle” in section 4C.

5) Support lower control arm with a jack.

Nut and Washer, Front

Nut and Washer, Rear

Torsion Bar
Refer to “Torsion Bar” in this section.

Torsion Bar Arm Bracket

Stabilizer Link
Disconnect the link at the lower control arm.

6. Shock Absorber
Remove the shock absorber lower end from the lower
control arm.

7. Lower Ball Joint
Remove the lower ball joint from the lower control
arm.

8. Bolt, Front

9. Bolt, Rear

10. Lower Control Arm
11. Bolt, Torsion Bar Arm
12. Bolt, Lower Ball Joint

wn e

ok

13. Bushing, Front
Front side Remover: 5-8840-2123-0 (J-36833)




3C -20 FRONT SUSPENSION

Rear side

FRONT

Rear side

7 =

14. Bushing, Rear
Remover: 5-8840-2124-0 (J-36834)

1e| INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Check the following parts:

*  Lower control arm

e Bushing

|E| INSTALLATION

14. Bushing, Rear
Installer: 5-8840-2124-0 (J-36834)

13. Bushing, Front
Installer: 5-8840-2123-0 (J-36833)
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12. Bolt, Lower Ball Joint
11. Bolt, Torsion Bar Arm
10. Lower Control Arm

9. Bolt, Rear
8. Bolt, Front
7. Lower Ball Joint
Lower Ball Joint Nut Torque N-m (kg-m/lIb-ft)
103 (10.5/76)
6. Shock Absorber
Shock Absorber Nut Torque N-m (kg-m/lb-ft)
82 (8.4/61)
@ 5. Stabilizer Link
Link Nut Torque N-m (kg-m/lb-ft)
50 (5.1/37)
@ 4. Torsion Bar Arm Bracket

Torsion Bar Arm Bracket Nut Torque N-m (kg-m/Ib-ft)
116 (11.8/ 85)

3. Torsion Bar

Refer to “Torsion Bar” in this section.
2. Nut and Washer, Rear

Tighten lower link nut finger-tight.

NOTE:
Torque lower control arm nut after adjusting buffer
clearance.

Buffer Clearance (T) mm (in)

23 (0.91) Wide Tread
24 (0.94) Narrow Tread

@ Lower Arm Rear Nut Torque N-m (kg-m/Ib-ft)
196 (20.0 / 145)

1. Nut and Washer, Front
Tighten lower link nut finger-tight.

NOTE:
Torque lower control arm nut after adjusting buffer
clearance.

Buffer Clearance (T) mm (in)

23 (0.91) Wide Tread
24 (0.94) Narrow Tread

@ Lower Arm Front Nut Torque N-m (kg-m/lIb-ft)
157 (16.0/ 116)

NOTE:
Adjust the trim height. Refer to “Front End Alignment” in
section 2A.
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UPPER BALL JOINT

Removal Steps
1. Nutand cotter pin
2. Bolt, nut and washer
3. Upper ball joint

Installation Steps

3. Upper ball joint
2. Bolt, nut and washer
1. Nutand cotter pin

REMOVAL

Preparation:

1) Raise the vehicle and support the frame with suitable
safety stands.

2) Remove the speed sensor from the knuckle (If
equipped with ABS).
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1. Nutand Cotter Pin
Remove the upper ball joint from the knuckle.
Remover: 5-8840-2121-0 (J-36831)

W CAUTION:
Be careful not t o break the ball joint boot.

2. Bolt, Nut and Washer
3. Upper Ball Joint

INSPECTION AND REPAIR

Make necessary parts replacement if wear, damage,
corrosion or any other abnormal conditions are found
through inspection.

Inspect the lower end boot for damage or grease leak.
Move the ball joint as shown in the figure to confirm its
normal movement.

Inspect screw/taper area of ball for flaws.
If any defects are found by the above inspections, replace
the ball joint assembly with new one.

After moving the ball joint 4 or 5 times, attach nut then
measure the preload.

Upper Ball Joint Preload N-m (kg-m/lb-in)
0.5-3.2(0.05-0.33/4.3-28.6)

If the above limits specified are exceeded, replace the
ball joint assembly.
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INSTALLATION

3.

2.

l.

Upper Ball Joint
Bolt, Nut and Washer

Upper Ball Joint Bracket Nut Torque N-m (kg-m/lb-ft)

57 (5.8 / 42)

Nut and Cotter Pin

Tighten the nut to the specified torque with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Upper Ball Joint Nut Torque N-m (kg-m/lb-ft)

98 (10.0/ 72)
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LOWER BALL JOINT

Removal Steps Installation Steps
1. Nutand cotter pin 4. Bolt
2. Nut 3. Lower ball joint
3. Lower ball joint 2. Nut
4. Bolt 1. Nut and cotter pin

REMOVAL

Preparation:

1) Raise the vehicle and support the frame with suitable
safety stands.

2) Remove wheel and tire assembly. Refer to “Wheels
and Tires” in section 3E.

3) Remove the outer track rod from the knuckle. Refer to
“Steering Linkage” in section 2A.

4) Remove the retaining ring from the front axle driving
shaft to release the shaft from hub. Refer to “Front
Axle” in section 4C.

5) Support lower control arm with a jack.
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5-8840-2005-0

1. Nutand Cotter Pin
Remove the upper ball joint from the knuckle.

Remover: 5-8840-2005-0 (J-29107)

V CAUTION:
Be careful not to break the ball joint boot.

2. Nut
3. Lower Ball Joint
4. Bolt

INSPECTION AND REPAIR

Make necessary parts replacement if wear, damage,
corrosion or any other abnormal conditions are found
through inspection.

Inspect the lower end boot for damage or grease leak.
Move the ball joint as shown in the figure to confirm its

normal movement.

Inspect screw/taper area of ball for flaws.
If any defects are found by the above inspections, replace
the ball joint assembly with new one.
After moving the ball joint 4 or 5 times, attach nut then
measure the preload.
Lower Ball Joint Preload N-m (kg-m/Ib-in)
0.5-6.4(0.05-0.65/4.3-56.4)

If the above limits specified are exceeded, replace the
ball joint assembly.
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|E| INSTALLATION

2]

4,
3.
2.

Bolt
Lower Ball Joint
Nut

Lower Ball Joint Bracket Nut Torque N-m (kg-m/lb-ft)

103 (10.5 / 76)

Nut and Cotter Pin

Tighten the nut to the specified torque with just
enough additional torque to align cotter pin holes.
Install new cotter pin.

Lower Ball Joint Nut Torque N-m (kg-m/lIb-ft)

147 (15.0 / 108)
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SECTION 3D

REAR SUSPENSION;
COIL SPRING
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GENERAL DESCRIPTION

Lateral Rod

Trailing Link

@'é})l

The rear suspension is a 4-link, coil spring type
suspension with a stabilizer, consisting of two
trailing links, center link, lateral rod, shock
absorber, and stabilizer. In this suspension, the
links are specially arranged to enable the rear axle
to move freely, thereby expanding suspension
stroke, reducing friction, and improving lateral
rigidity and roll control. All these result in

CO3RW003

improved stability, riding comfort, and rough road
maneuverability.

Each link connects the axle housing with the frame
through a rubber bushing. The axle housing is
supported by the trailing links and center link
longitudinally and by the lateral rod latitudinally.
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ON-VEHICLE SERVICE

COIL SPRING

Removal Steps

1.

2
3.
4,
5

Parking brake cable bracket
Stabilizer bar

Shock absorber

Insulator

Coil spring

460RW024

Installation Steps

Ll el

Coil spring

Insulator

Shock absorber

Stabilizer bar

Parking brake cable bracket
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up

Paint

REMOVAL

Preparation:

1) Raise the vehicle and support the frame with suitable
safety stands.

2) Support the rear axle case with a jack.

1. Parking Brake Cable Bracket
Remove the parking brake cable from the trailing link.

2. Stabilizer Bar
Disconnect the stabilizer bar at the stabilizer link.

3. Shock Absorber
Remove the shock absorber from the axle case.

4. Insulator

5. Coil Spring
Remove the insulator and coil spring while lowering
the rear axle case.

W CAUTION:

Be sure not to let the brake hose, parking brake cable,
and breather hose extend to their full length.

o] INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Coil spring
Insulator

|E| INSTALLATION

5.

Coil Spring
Make sure that the coil spring is installed in the proper
position.

Fit the end of the coil spring to the coil spring seat and
mount the coil spring on the rear axle case.
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4.

@2.

1.

Insulator

Install the insulator on the coil spring. Jack up the axle
case gently with the top of the coil spring to set the
spring seat on the frame side.

. Shock Absorber

Tighten the nut lightly, and retighten to the specified
torque after the vehicle is at curb height.

NOTE:
When mounting shock absorber, be sure not to use
grease on bushings or any other nearby part.

Shock Absorber Nut Torque N-m (kg-m/lb-ft)
78 (8.0/58)

Stabilizer Bar

Stabilizer Bar Nut Torque N-m (kg-m/Ib-ft)
50 (5.1/37)

Parking Brake Cable Bracket
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SHOCK ABSORBER

Removal Steps Installation Steps
1. Nut and washer 3. Shock absorber
2. Bolt, nut and washer 2. Bolt, nut and washer

3. Shock absorber 1. Nut and washer

461RW003
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REMOVAL

1. Nut and Washer
2. Bolt, Nut and Washer
3. Shock Absorber

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

*  Shock absorber

*  Rubber bushing (Axle side)

|E| INSTALLATION

3. Shock Absorber

NOTE:
When mounting rubber bushings, be sure not to use
grease on bushings or any other nearby part.

@ 2. Bolt, Nut and Washer

NOTE:
Tighten the bolt and nut lightly, and retighten to the
specified torque after the vehicle is at curb height.

Shock Absorber Nut Torque N-m (kg-m/lb-ft)
95 (9.7 / 70)

@ 1. Nut and Washer

NOTE:
Tighten the bolt and nut lightly, and retighten to the
specified torque after the vehicle is at curb height.

Shock Absorber Nut Torque N-m (kg-m/lb-ft)
78 (8.0/58)
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TRAILING LINK

3 2
Removal Steps Installation Steps
1. Parking brake cable 3. Trailing link
2. Boltand nut 2. Boltand nut
3. Trailing link 1. Parking brake cable

REMOVAL

1. Parking Brake Cable
Remove the parking brake cable from the trailing link.

2. Bolt and Nut
3. Trailing Link
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5-8840-2298-0

5-8840-2298-0

5-8840-2298-0

5-8840-2298-0
I

—
T

R

UP
®\\§§FRONT

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

1. Trailing Link

2. Rubber Bushing

Remove the rubber bushing.

Remover: 5-8840-2298-0 (J-39214)

Install the rubber bushing.

Installer: 5-8840-2298-0 (J-39214)

NOTE:
When mounting rubber bushings, be sure not to use
grease on bushings or any other nearby part.

|E| INSTALLATION

3. Trailing Link
Make sure that the trailing link is in its correct
position.

NOTE:
When mounting trailing link, be sure not to use
grease on bushings or any other nearby part.

@ 2. Bolt and Nut
NOTE:
Tighten the bolts and nuts lightly, and retighten to
the specified torque after the vehicle is at curb height.
Trailing Link Nut Torque N-m (kg-m/lb-ft)
137 (14.0/101)

1. Parking Brake Cable

W CAUTION:
The parking brake cable should not be overstrained or
slackened.
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CENTER LINK

Removal Steps

1.

2.

3.

Speed sensor cable
(If equipped with ABS)

Speed sensor cable bracket

(If equipped with ABS)
Bolt and nut
Center link

460RW026

Installation Steps

4. Center link

3. Boltand nut

2. Speed sensor cable bracket
(If equipped with ABS)

1. Speed sensor cable
(If equipped with ABS)

REMOVAL

1.

Speed Sensor Cable (If equipped with ABS)
Remove the speed sensor cable from the center link.

Speed Sensor Cable Bracket (If equipped with ABS)
Remove the speed sensor cable bracket from the
frame.

Bolt and Nut

Center Link
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5-8840-2298-0

5-8840-2298-0

5-8840-2298-0

5-8840-2298-0

UP

@ FRONT

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

1. Center Link
2. Rubber Bushing

Remove the rubber bushing.

Remover: 5-8840-2298-0 (J-39214)

Install the rubber bushing.
Installer: 5-8840-2298-0 (J-39214)
NOTE:

When mounting rubber bushings, be sure not to use
grease on bushings or any other nearby part.

|E| INSTALLATION
|E| 4. Center Link
Make sure that the center link is in its correct position.

NOTE:
When mounting center link, be sure not to use grease
on bushings or any other nearby part.

3. Bolt and Nut

NOTE:
Tighten the bolts and nuts lightly, and retighten to
the specified torque after the vehicle is at curb height.

Center Link Nut Torque N-m (kg-m/lb-ft)

[2] 137 (14.0/ 101)

2. Speed Sensor Cable Bracket
1. Speed Sensor Cable
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LATERAL ROD

460RW027

Removal Steps
1. Nut and washer
2. Boltand nut
3. Lateral rod

Installation Steps

3. Lateral rod
2. Bolt and nut
1. Nut and washer

REMOVAL

1. Nut and Washer
2. Bolt and Nut
3. Lateral Rod

INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

1. Lateral Rod
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5-8840-2327-0

5-8840-2327-0

5-8840-2327-0

5-8840-2327-0

5-8840-2299-0

5-8840-2299-0

5-8840-2299-0

5-8840-2299-0

2. Rubber Bushing (Axle side)
Remove the rubber bushing (Axle side).
Remover: 5-8840-2327-0 (J-39792)

Install the rubber bushing (Axle side).
Installer: 5-8840-2327-0 (J-39792)

NOTE:
When mounting rubber bushings, do not use grease
on bushings or any other nearby parts.

3. Rubber Bushing (Frame side)

Remove the rubber bushing (Frame side).
Remover: 5-8840-2299-0 (J-39215)

Install the rubber bushing (Frame side).
Installer: 5-8840-2299-0 (J-39215)

NOTE:
When mounting rubber bushings, do not use grease
on bushings or any other nearby parts.
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INSTALLATION

® Frame side

&
)
©
%
©

Axle side

3.

Lateral Rod
Make sure that the lateral rod is in its correct position.

NOTE:
When mounting lateral rod, be sure not to use grease
on bushings or any other nearby part.

. Bolt and Nut

NOTE:
Tighten the bolt and nut lightly, and retighten to the
specified torque after the vehicle is at curb height.

Lateral Rod Nut Torque N-m (kg-m/lb-ft)
137 (14.0/101)

. Nut and Washer

NOTE:
Tighten the nut lightly, and retighten to the specified
torque after the vehicle is at curb height.

Lateral Rod Nut Torque N-m (kg-m/lb-ft)
78 (8.0/58)
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STABILIZER BAR

Removal Steps

1.

2
3.
4.
5

Nut and washer
Link

Bracket

Rubber bushing
Stabilizer bar

460RW028

Installation Steps

5. Stabilizer bar

4. Rubber bushing
3. Bracket

2. Link

1.

Nut and washer

REMOVAL

Preparation:

1) Raise the vehicle and support the frame with suitable
safety stands.

2) Remove wheel and tire assembly.
Refer to “Wheels and Tires” in section 3E.

1. Nut and Washer
W CAUTION:
Be careful not to break the ball joint boot.
2. Link
3. Bracket
4. Rubber Bushing
5. Stabilizer Bar
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19] INSPECTION AND REPAIR

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition are
found through inspection.

Stabilizer bar
Rubber bushing
Link ball joint

|E| INSTALLATION

5.

4

3.

1.

Stabilizer Bar
Rubber Bushing

Bracket

Bracket Bolt Torque N-m (kg-m/lb-ft)
22 (2.2116)

Link

Nut and Washer

Link Nut Torque N-m (kg-m/lb-ft)

50 (5.1/37)
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WHEELS AND TIRES 3E-1

SECTION 3E
WHEELS AND TIRES
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GENERAL DESCRIPTION

Metric tire sizes

//Section
width 7|
Section
hei‘ght

METRIC TIRE SIZE FORMAT

P 245 70 R 16
T
Tire type Aspect ratio Rim diameter
P-Passenger | (Section height) , 14| (Inches)
- rar - :
C- C%r::\e:\)erc}lal (Section ‘g(')dth) 1;
Secti ; 70 16
ection width
(Millimeters) 80 ETC.
215 ETC. Construction type
225 R - Radial
245 B - Bias-belted
ETC. D - Diagonal (Bias)

1§x 7 J4J

T

Type of flange

Rim width

5 : 55in.

6 : 6.0in.

7 : 7.0in. . .
L~ Rim diameter Rim width

14: 14in.

15: 15in. i

16: 16in. ;

'-7 Diameter of rim —e{

Off Set
RIM SIZE FORMAT

Replacement wheels or tires must be equivalent to
the originals in load capacity, specified dimension
and mounting configuration. Improper size or type
may affect bearing life, brake performance,
speedometer/odometer calibration, vehicle ground
clearance and tire clearance to the body and
chassis.

All models are equipped with metric sized steel
belted radial tires. Correct tire pressures and
driving habits have an important influence on tire
life. Heavy cornering, excessively rapid
acceleration and unnecessary sharp braking
increase premature and uneven wear.
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ON-VEHICLE SERVICE

WHEELS
2. Wheel and tire
1. Wheel lug nut v@
Removal Steps Installation Steps
1. Wheel lug nut 2. Wheel and tire
2. Wheel and tire 1. Wheel lug nut

REMOVAL

1. Wheel Lug Nut
Loosen wheel nut by approximately 180° (half a
rotation) and raise the vehicle. Then remove the nuts.

2. Wheel and Tire

NOTE:

Never use heat to loosen a tight wheel lug nut. The
application of heat to the hub can shorten the life of
the wheel and may cause damage to wheel bearings.

|E| INSTALLATION
1. Wheel and Tire

2. Wheel Lug Nut
Tighten the wheel lug nuts to the specified torque in
numerical order.

Wheel Lug Nut Torque N-m (kg-m/Ib-ft)
118 (12.0/87)

W CAUTION:
Before installing wheels, remove any build-up of
corrosion on the wheel mounting surface and brake
disc mounting surface by scraping and wire brushing.

Installing wheels without good metal-to-metal
contact at mounting surfaces can cause wheel nuts to
loosen, which can later allow a wheel to come off
while the vehicle is moving.

NOTE:
Valve caps should be on the valve stems to keep dust
and water out.
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UNIT REPAIR

TIRES
REPLACEMENT

When replacement is necessary, the original metric size
should be used. Most metric tire sizes do not have exact
corresponding alphanumeric tire sizes. It is recommended
that new tires be installed in pairs on the same axle. If
necessary to replace only one tire, it should be paired with
tire having the most tread, to equalize braking traction.

CAUTION:

Do not mix different types of tires such as radial, bias and
bias-belted tires except in emergencies, because vehicle
handling may be seriously affected and may result in loss
of control.

TIRE MOUNTING

Remove valve cap on valve stem and deflate the tire.
Then use a tire changing machine to mount or dismount
tires.

Follow the equipment manufacturer’s instruction. Do not
use hand tools or tire lever alone to change tires as they
may damage the tire beads or wheel rim.

TIRE DISMOUNTING

Rim bead seats should be cleaned with a wire brush or
coarse steel wool to remove lubricants, and light rust.
Before mounting a tire, the bead area should be well
lubricated with an approved tire lubricant.

After mounting, inflate the tire to 196 kPa (28 psi) so that
beads are completely seated. Inflate the air to specified
pressure and install valve cap to the stem

WARNING:

NEVER STAND OVER TIRE WHEN INFLATING. BEAD MAY
BREAK WHEN BEAD SNAPS OVER RIM’S SAFETY HUMP
AND CAUSE SERIOUS PERSONAL INJURY.

NEVER EXCEED 240 kPa (35 psi) PRESSURE WHEN
INFLATING. IF 240 kPa (35 psi) PRESSURE WILL NOT
SEAT BEADS, DEFLATE, RE-LUBRICATE AND RE-INFLATE.
OVER INFLATION MAY CAUSE THE BEAD TO BREAK AND
CAUSE SERIOUS PERSONAL INJURY.

TIRE REPAIR

There are many different materials on the market used to
repair tires.

Manufacturers have published detailed instructions on
how and when to repair tires. These instructions can be
obtained from the tire manufacturer if they are not
included with the repair kit.
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® ®

Add balance
weights here

C/L of spindle

Heavy spot
wheel tramp

Corrective weights

Add balance
weights here

C/L of spindle

Heavy spot
wheel shimmy

Corrective weights

WHEELS
REPLACEMENT

Damaged wheels and wheels with excessive runout must
be replaced.
Wheel Runout at Rim (Based on Hub baore.)

Steel Aluminum

@ Vertical play:

Less than mm(ny| 1 (0.059) | 0.7 (0.028)

Horizontal play:

Less than mm(in) 1.5(0.059) | 0.7(0.028)

GENERAL BALANCE PROCEDURE

Deposits of mud, etc. must be cleaned from the inside of
the rim.

The tire should be inspected for the following: match
mount paint marks, bent rims, bulges, irregular tire wear,
proper wheel size and inflation pressure. Then balance
according to the equipment manufacturer’s
recommendations.

There are two types of wheel and tire balance.

Static balance is the equal distribution of weight around
the wheel.

Assemblies that are statically unbalanced cause a
bouncing action called tramp. This condition will
eventually cause uneven tire wear.

Dynamic balance is the equal distribution of weight on
each side of the wheel center-line so that when the tire
spins there is not tendency for the assembly to move from
side to side. Assemblies that are dynamically unbalanced
may cause shimmy.

WARNING:

STONES SHOULD BE REMOVED FROM THE TREAD TO
AVOID OPERATOR INJURY DURING SPIN BALANCING
AND TO OBTAIN A GOOD BALANCE.
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BALANCING WHEEL AND TIRE
ON-VEHICLE BALANCING

On-Vehicle balancing methods vary with equipment and
tool manufacturers. Be sure to follow each manufacturer’s
instructions during balancing operation.

OFF-VEHICLE BALANCING

Most electronic off-vehicle balancers are more accurate
than the on-vehicle spin balancers. They are easy to use
and give a dynamic balance. Although they do not correct
for drum or disc unbalance (as on-vehicle spin balancing
does), they are very accurate.
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DIFFERENTIAL (FRONT) 4A1-1
DRIVELINE/AXLE
CONTENTS
Differential (Front) ....................... 4A1 Driveline Control System (TOD) ........... 4B2
Differential (Rear/220mm) ................ 4A2A Driveshaft System ....................... 4C
Differential (Rear/244mm) ................ 4A2B Transfer Case (Standard Type) ........... 4D1
Driveline Control System (Shift on the Fly) .. 4B1 Transfer Case (TOD) .................... 4D2
DIFFERENTIAL (FRONT)
CONTENTS

Service Precaution ...................... 4A1-1 Installation ............................ 4A1-7
FrontDrive AXle .......... ... .. ..t 4A1-2 Differential Assembly .................... 4A1-9
DiagnosiS .. ..ot 4A1-2 Disassembled View .................... 4A1-9
Pinion Shaft Oil Seal ..................... 4A1-3 Disassembly ...................oL. 4A1-9
Pinion Shaft Oil Seal and Associated Parts 4A1-3 Reassembly .......................... 4A1-12
Removal .......... ... ... ... ... . 4A1-3 Differential Cage Assembly ............... 4A1-21
Inspectionand Repair .................. 4A1-4 Disassembled View .................... 4A1-21
Installation ............. ... ... . ... 4A1-4 Disassembly ........ .. ... .. ... . ... .. 4A1-21
Front Drive Axle Assembly ............... 4A1-5 Inspection and Repair .................. 4A1-22
Front Drive Axle Assembly and Reassembly ............ .. ... ... ... ... 4A1-23
AssociatedParts ...................... 4A1-5 Main Data and Specifications ........... 4A1-25
Removal .......... .. ... . ... ... 4A1-5 Special Tools . ...t 4A1-28

Service Precaution CAUTION: Always use the correct fastener in the

proper location. When you replace a fastener, use

WARNING: IF SO EQUIPPED WITH A ONLY the exact part number for that application.

SUPPLEMENTAL RESTRAINT SYSTEM (SRS),
REFER TO THE SRS COMPONENT AND WIRING
LOCATION VIEW IN ORDER TO DETERMINE
WHETHER YOU ARE PERFORMING SERVICE ON OR
NEAR THE SRS COMPONENTS OR THE SRS
WIRING. WHEN YOU ARE REFORMING SERVICE ON
OR NEAR THE SRS COMPONENTS OR THE SRS
WIRING, REFER TO THE SRS SERVICE
INFORMATION. FAILURE TO FOLLOW WARNINGS
COULD RESULT IN POSSIBLE AIR BAG
DEPLOYMENT, PERSONAL INJURY, OR
OTHERWISE UNNEEDED SRS SYSTEM REPAIRS.

ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED , do not
use supplemental coatings (Paints, greases, or other
corrosion inhibitors) on threaded fasteners or
fastener joint interfaces. Generally,such coatings
adversely affect the fastener torque and the joint
clamping force, and may damage the fastener. When
you install fasteners, use the correct tightening
sequence and specification. Following these
instructions can help you avoid damage to parts and
systems.
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Diagnosis

Front Drive Axle

Condition

Possible cause

Correction

Oil Leak At Front Axle

Worn or defective oil seal.

Replace the oil seal.

Front axle housing cracked.

Repair or replace.

Oil Leak At Pinion Shaft

Too much gear oil.

Correct the oil level.

Oil seal worn or defective.

Replace the oil seal.

Pinion flange loose or damaged.

Tighten or replace.

Noises In Front Axle Drive Shaft
Joint

Broken or worn drive shaft joints and
bellows (BJ and DOJ).

Replace the drive shaft joints and
bellows.

“Clank” When Accelerating From | Loose drive shaftjoint to output shaft | Tighten.
“Coast” bolts.

Damaged inner drive shaft joint. Replace.
Shudder or Vibration During | Excessive drive shaft joint angle. Repair.
el Worn or damaged drive shaft joints. | Replace.

Sticking spider assembly (inner drive
shaft joint).

Lubricate or replace.

Sticking joint assembly (outer drive
shaft joint).

Lubricate or replace.

Vibration At Highway Speeds

Out of balance or out of round tires.

Balance or replace.

Front end out of alignment.

Align.

Noises in Front Axle

Insufficient gear oil.

Replenish the gear oil.

Wrong or poor grade gear oil.

Replace the gear oil.

Drive pinion to ring gear backlash
incorrect.

Adjust the backlash.

Worn or chipped ring gear, pinion
gear or side gear.

Replace the ring gear, pinion gear or
side gear.

Pinion shaft bearing worn.

Replace the pinion shaft bearing.

Wheel bearing worn.

Replace the wheel bearing.

Differential bearing loose or worn.

Tighten or replace.

Wanders and Pulls

Wheel bearing preload too tight.

Adjust the wheel bearing preload.

Incorrect front alignment.

Adjust the front alignment.

Steering linkage loose or worn.

Tighten or replace.

Steering gear out of adjustment.

Adjust or replace the steering gear.

Tire worn or improperly inflated.

Adjust the inflation or replace.

Front or rear suspension parts loose
or broken.

Tighten or replace.

Front Wheel Shimmy

Wheel bearing worn or improperly
adjusted.

Adjust or replace.

Incorrect front alignment.

Adjust the front alignment.

Worn ball joint or bush.

Replace the ball joint or bush.

Steering linkage loose or worn.

Tighten or replace.

Steering gear out of adjustment.

Tighten or replace.

Tire worn or improperly inflated.

Replace or adjust the inflation.

Shock absorber worn.

Replace the shock absorber.
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Pinion Shaft Oil Seal

Pinion Shaft Oil Seal and Associated Parts

415RW015

Legend (3) Oil Seal

(1) Flange Nut (4) Outer Bearing

(2) Flange (5) Collapsible Spacer
Removal

1. Raise the vehicle and support it at the frame.
The hoist must remain under the front axle housing.

2. Drain the front axle oil by loosening the drain plug(1).

412RS001
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3.Remove the front propeller shaft. Refer to Front
Propeller Shaft in this section.

4.Remove flange nut by using pinion flange holder
5-8840-2157-0.

5-8840-2157-0

425RW04!

5.Remove flange.
6. Remove oil seal.

7.Remove outer
5-8840-2323-0.

bearing by using remover

415RW022

8. Remove collapsible spacer.

Inspection and Repair
Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.
Check the following parts:

1. Seal surface of the pinion.

2.Cage bore for burns.

Installation

1l.Install collapsible spacer. Discard the used
collapsible spacer and install a new one.

2. Install outer bearing.
NOTE: Do notdrive in, but justtemporarily setin the outer

bearing by hand, which should be indirectly pressed in
finally by tightening the flange nut.
3. Install oil seal, use oil seal installer 9-8522-1275-0to
install a new oil seal that has been soaked in axle
lubricant.

9-8522-1275-0

415RW021
4. Install flange.

5.Install flange nut, refer to Differential Assembly for
flange nut reassembly in this section.

NOTE: Discard the used nut and install a new one.
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Front Drive Axle Assembly and Associated Parts

Front Drive Axle Assembly

Legend

1)
)
®3)
(4)
®)

Mounting Bolt and Nut

Washer and Spacer

Breather Hose (with Shift on the Fly)

Shift Switch Connector (with Shift on the Fly)
Protector (with Shift on the Fly)

(6)

(7)
(8)
(9)
(10)
(11)

412RW001

Front Axle Case Assembly and Front Drive
Shaft Assembly (LH side)

Hub Assembly (Disc, Back Plate and Knuckle)
Front Drive Shaft Assembly (RH side)
Propeller Shaft (With TOD)

Propeller Shaft

Bolt

Removal

1.Jack up the vehicle and support it using jack stands.

2.Remove the tire and wheel.
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3.Remove the drain bolt to drain differential oil. 14.Disconnect shift switch connector (Shift on the fly
NOTE: model).

a. During the work, be sure that the diff case is
supported by the jack.

AAANA AL

412RS031

15. Remove VSV assembly (1) (Shift on the fly model).
NOTE: Be sure not to remove hose and connector from

b. Remove the brake caliper fixing bolt and hang the
caliper. Refer to Front Disc Brake Caliper Assembly
in Brake section.

c. Remove the antilock brake system speed sensor (if
equipped). Refer to Front Wheel Speed Sensor in
Brakes section.

4.Remove the hub assembly (Disc, back plate and
knuckle), refer to Front Hub and Disc in this section.

5.Disconnect the knuckle and the suspension arm.
Refer to Suspension section.

6.Remove steering link and arm assembly, refer to
Steering Linkage in Steering section.

7.Remove suspension crossmember.

8. Remove propeller shaft, refer to Front Propeller Shaft
in this section.

9. Remove protector (Shift on the fly model).
10. Remove breather hose (Shift on the fly model).
11.Remove the hose clip (Shift on the fly model).

12. Disconnect breather hose from front drive axle tube
and disconnect housing (Shift on the fly model).

13. Disconnect vacuum hose from actuator (Shift on the
fly model).

VSV asm.

412RW002
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16. Remove mounting bolt and nut. 19. Lower the vehicle and disconnect the RH front drive
shaft assembly, then remove the front axle case

assembly and front drive shaft assembly (LH).

412RS004

17.Remove washer and spacer.

18. Remove the mounting bracket fixing bolt. ] 2RO
20. Remove front drive shaft assembly (RH).

Installation

1.Install front drive shaft assembly (RH) and lay the
assembly on the lower arm.

2.Install front axle case assembly and front drive shaft
assembly (LH) and place the axle case on the jack,
connect to the front drive shaft assembly (RH) before
installing to the vehicle.

3. Install bolt and tighten the mounting bracket fixing bolt
to the specified torque.

Torque: 116 N-m (11.8kg-m/85 Ib ft)
4. Install washer and spacer.

412RS005
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5.Tighten the mounting bolt and nut to the specified
torque.

Torque: 152 N-m (15.5kg-m/112 Ib ft)

4\E
S

VA IIIIIIIIS, =/2

412RW005

Legend

(1) Frame
(2) Spacer
(3) Washer
(4) Bolt
(5) Nut

6. Install VSV assembly and tighten nuts to specified
torque (Shift on the fly model).

Torque: 8 N-m (0.8kg-m/69 Ib in)
7.Install the shift switch connector (Shift on the fly
model).

NOTE: Be careful not to permit the entry of dust into the
connector.

8. Install the actuator side of vacuum hose (Shift on the
fly model).

NOTE: Be careful not to permit the entry of dust into the
hose.

9. Connect breather hose and install the hose clip (Shift
on the fly model).

10. Install protector and tighten bolts to specified torque
(Shift on the fly model).

Torque: 26 N-m (2.7kg-m/20 Ib ft)

11. Install propeller shaft, refer to Front Propeller Shaftin
this section.

12. Install suspension crossmember.

13. Steering link and arm assembly, refer to Steering
Linkage in Steering section.

14.Install hub assembly (Disc, back plate and knuckle),
refer to Front Hub and Disc in this section.
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Differential Assembly

Disassembled View

Legend

(1) Differential Assembly
(2) Flange Nut

(3) Flange

(4) Dust Cover

(5) Oil Seal

(6) Outer Bearing

(7) Outer Bearing Outer Race
(8) Damper

(9) Bracket

(10) Differential Carrier
(11) Bearing Cap

415RW001

(12) Bolt

(13) Inner Bearing Outer Race
(14) Collapsible Spacer

(15) Pinion Gear

(16) Inner Bearing

(17) Adjust Shim

(18) Diff Cage Assembly
(19) Side Bearing Outer Race
(20) Side Bearing

(21) Adjust Shim

(22) Bolt

(23) Axle Case

Disassembly

1. Remove differential carrier fixing bolt.

2.Remove differential assembly.
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3.Using holding fixture 5-8840-0275—0 and holding
fixture base 5-8840-0003-0, fix the differential
assembly to the bench.

8.Remove side bearing, using remover
5-8840-0013-0, 5-8840-0014-0 and adapter
9-8521-1743-0.

5-8840-0003-0
5-8840-0275-0

5-8840-0013-0
5-8840-0014-0

9-8521-1743-0

30000

425RW046

4.Remove bearing cap bolt.

5. Apply a setting mark to the side bearing cap and the
differential carrier then remove bearing cap.

425RS009

6. Remove differential cage assembly.
7.Remove side bearing outer race, after removal, keep
the right and left hand side bearing assemblies

separate to maintain inner and outer race
combinations.

415RW023

9. Remove adjust shim, note the thickness and position
of the shims removed.

10.Remove the flange nut using holding wrench
5-8840-2157-0 after raising up its staked parts
completely.

5-8840-2157-0

425RW047

11. Remove flange.
12. Remove dust cover.
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13. Remove the drive pinion assembly using a soft metal
rod and a hammer.

425RW041

14.Remove collapsible spacer.

15.Remove the inner bearing using a separator
5-8840-0015-0 and a press.

5-8840-0015-0

l
1
|
|
|

415RWO03:

16. Remove adjust shim.

17.Remove inner bearing outer race.
18.Remove oil seal.

19. Remove outer bearing.

20.Remove the inner bearing outer race (1) and the outer
bearing outer race (2) by using a brass bar and a
hammer.

425RS014

425RS015
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21.Remove damper and bracket.

S

2.Using installer = 9-8522-1274-0 and grip
5-8840-0007-0, install Inner bearing outer race.

425RW042

Reassembly

1.Using installer 9-8522-1141-0 and grip

5-8840-0007-0, install outer bearing outer race.

5-8840-0007-0

X) 9-8522-1141-0

415RW018

5-8840-0007-0

9-8522-1274-0

3. Install adjust shim and adjust drive pinion mounting
distance
1. Apply gear oil to the inner and outer drive pinion
bearing.
Clean the pinion setting gauge set.
Then install the gauge set together with the inner
and outer bearings.

2. Tighten the nut to the specified torque.
Torque: 2.3 N-m (0.23kg-m/20 Ib in)

1

415RS009

Legend

(1) Pilot: 5-8840-2085-0
(2) Nut and Bolt : 5-8840-2089-0
(3) Gauge Plate : 5-8840-2087-0
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3. Clean the side bearing bores. Install the dial
indicator with the discs and arbor. Install and
tighten the bearing caps to the specified torque.

Torque: 98 N-m (10kg-m/72 Ib ft)

415RS010

Legend
(1) Dial Indicator: 5-8840-0126-0
(2) Disc (2 pcs.): 5-8840-2088-0
(3) Arbor: 5-8840-0128-0
(4) Gauge Plate: 5-8840-2087-0

4. Set the dial indicator to “0”. Place it on the
mounting post of the gauging arbor with the
contact button touching the indicator pad. Force
the dial indicator downward until the needle has
made a half turn clockwise. Tighten down the dial
indicator in this position.

425RS020

Legend

(1) Dial Indicator
(2) Ganging Arbor
(3) Plunger

(4) Gauge Plate

5. Position the plunger on the gauge plate. Move the
gauging arbor slowly back and forth and locate
the position at which the dial indicator shows the
greatest defection. At this point, once again set
the dial indicator to “0”.

Repeat the procedure to verify the “0” setting.

425RS021

6. After the ZERO setting is obtained, rotate the

gauging arbor until the dial indicator rod does not
touch the gauging plate.

Record the number the dial indicator needle
points to.

425RS022

Legend
(1) Example=Dial indicator reading of 0.085
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7. Record the pinion depth code on the head of the
drive pinion.
The number indicates a necessary change in the
pinion mounting distance. A plus number indi-
cates the need for a greater mounting distance
(which can be achieved by decreasing the shim
thickness). A minus number indicates the need
for a smaller mounting distance (which can be
achieved by increasing the shim thickness). If ex-
amination reveals pinion depth code “0”, the pin-
ion is “nominal”.

o)

=

425RS023
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8. Select the shim using the chart;

Pinion marking +10 +8 +6 +4 +2 0 -2 -4 -6 -8 -10
Dial indicator
reading mm mm mm mm mm mm mm mm mm mm mm
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches)
2.18
0.081 (0.0858)
2.18 2.20
0.082 (0.0858) (0.0866)
2.18 2.20 2.23
0.083 (0.0858) (0.0866) (0.0882)
0.084 2.18 2.20 2.24 2.26
: (0.0858) (0.0866) (0.0882) (0.0890)
0.085 2.18 2.20 2.24 2.26 2.28
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898)
0.086 2.18 2.20 224 2.26 2.28 2.32
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914)
0.087 2.18 2.20 2.24 2.26 2.28 2.32 2.34
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921)
0.088 2.18 2.20 2.24 2.26 2.28 2.32 2.34 2.36
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929)
0.089 2.18 2.20 2.24 2.26 2.28 2.32 2.34 2.36 2.38
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937)
0.090 2.18 2.20 2.24 2.26 2.28 2.32 2.34 2.36 2.38 2.42
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953)
0.091 2.18 2.20 2.24 2.26 2.28 2.32 2.34 2.36 2.38 242 2.44
: (0.0858) (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961)
0.092 2.20 2.24 2.26 2.28 2.32 2.34 2.36 2.38 2.42 2.44 2.46
: (0.0866) (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969)
0.093 2.24 2.26 2.28 2.32 2.34 2.36 2.38 2.42 2.44 2.46 2.48
: (0.0882) (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977)
0.094 2.26 2.28 2.32 2.34 2.36 2.38 2.42 2.44 2.46 2.48 2.52
: (0.0890) (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992)
0.095 2.28 2.32 2.34 2.36 2.38 242 2.44 2.46 2.48 252 2.54
: (0.0898) (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000)
0.096 2.32 2.34 2.36 2.38 2.42 2.44 2.46 2.48 2.52 2.54 2.56
: (0.0914) (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.097 2.34 2.36 2.38 2.42 2.44 2.46 2.48 252 2.54 2.56
: (0.0921) (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.098 2.36 2.38 2.42 2.44 2.46 2.48 2.52 254 2.56
: (0.0929) (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.099 2.38 242 2.44 2.46 2.48 252 2.54 2.56
. (0.0937) (0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0 2.42 2.44 2.46 2.48 2.52 2.54 2.56
(0.0953) (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.001 2.44 2.46 2.48 252 2.54 2.56
: (0.0961) (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.002 2.46 2.48 2.52 2.54 2.56
: (0.0969) (0.0977) (0.0992) (0.1000) (0.1008)
0.003 2.48 252 2.54 2.56
: (0.0977) (0.0992) (0.1000) (0.1008)
2.52 2.54 2.56
0.004 (0.0992) (0.1000) (0.1008)
2.54 2.56
0.005 (0.1000) (0.1008)
2.56
0.006 (0.1008)

4. Place the shim on the drive pinion, with the chamfered

. . . . side turned towards the pinion head then install the
NOTE: When ordering shims, find the part number in the inner bearing onto the pinion using an installer

parts catalog by using the thickness of shims listed in the 9-8522-1165-0 and a press.
above table.
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NOTE: Do not apply pressure to the roller cage and apply
pressure only to the inner race.

9-8522-1165-0

NN

== bLoog

\ [
\ L}
\ [}
| S ——

425RW048

5. Discard the used collapsible spacer and install a new
one.

6. Install pinion gear.

7.Install outer bearing.

8. Use oil seal installer 9-8522-1275-0 to install a new
oil seal that has been soaked in rear axle lubricant.

NOTE: Take care to use a front differential oil seal, NOT
the rear differential oil seal.

9-8522-1275-0

/\

415RW024

9. Install dust cover.
10. Install flange.
11. Install flange nut.
1. Apply lubricant to the pinion threads.

2. Tighten the nut to the specified torque using the
pinion flange holder 5-8840-2157-0.

Torque: 177-275N-m (18-28kg-m/130—203 Ib ft)

NOTE: Discard used flange nut and install new one and
do not over tighten the flange nut.

5-8840-2157-0

425RW047

3. Adjust pinion bearing preload.

a. Measure the bearing preload by using a torque
meter. Note the scale reading required to
rotate the flange.

b. Continue tightening flange nut until the
specified starting torque is obtained.
Starting torque:
New bear-
ing 0.7-1.1 N-m(0.065-0.115kg-m/5.64-9.98 Ib in)
Used bear-
ing 0.4—0.5N-m(0.033-0.057kg-m/2.86—4.94 Ib in)

425RS027

4. Using punch 5-8840-2293-0, stake the flange nut
at two points.
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NOTE: When staking, be sure to turn the nut to insure 2. Insert the differential cage assembly with bearing
that there is no change in bearing preload. Make sure of outer races into the side bearing bores of the
preload again as instructed in 3). carrier.

/ 5-8840-2293-0

Legend 3. Using two sets of feeler gauges, insert a feeler
stock of sufficient thickness between each
bearing outer race and the carrier to remove all
end play. Make certain the feeler stock is pushed
to the bottom of the bearing bores.

Mount the dial indicator 5-8840-0126-0 on the
carrier so that the indicator stem is at right angles
to a tooth on the ring gear.

(1) 1.3mm or less

12. Install adjust shim.

1. Attach the side bearing to the differential
assembly without shims. Support the opposite
side using a pilot to prevent bearing damage.

425RS029

Legend

(1) Drive handle:5-8840-0007-0
(2) Installer:9-8522-1164-0

(3) Pilot:9-8521-1743-0
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4. Adjust feeler gauge thickness from side to side
until ring gear backlash is in the specified range.

Backlash: 0.13-0.18 mm(0.005 —0.007 in)

425RS032

With zero end play and correct backlash estab-
lished, remove the feeler gauge packs, determine
the thickness of the shims required and add 0.05
mm (0.002 in) to each shim pack to provide side

bearing preload. Always use new shims.

5. Use bearing remover 5-8840-0013-0 and
5-8840-0014-0 and pilot 9-8521-1743-0 to

remove side bearing.

5-8840-0013-0
5-8840-0014-0

O I

:

mmu;
=

9-8521-1743-0

wll®
N
-

415RW020

13.Install the side bearings together with the selected

shims.

Legend
(1) Drive Handle:5-8840-0007-0
(2) Installer: 9-8522-1164-0
(3) Pilot: 9-8521-1743-0

425RS02!

14. Install side bearing outer race.
15. Install differential cage assembly.

16. Install bearing cap then align the setting marks(1)

applied at disassembly.

425RS035
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17. Tighten the cap bolt to the specified torque. Gear Tooth Contact Pattern Check and Adjustment
Torque: 98 N-m (10kg-m/72 Ib ft) 1. Apply athin coat of prussian blue or equivalent

to the faces of the 7-8 teeth of the ring gear.
Check the impression of contact on the ring
gear teeth and make necessary adjustment as
described in illustration if the contact is
abnormal.

1. Measure the amount of run—out of the ring gear at
its rear face.

Standard: 0.02 mm ( 0.001 in)
Limit: 0.05 mm ( 0.002 in) TS

Legend

(1) Heel

(2) Toe

(3) Concave Side(Coast)
(4) Convex Side(Drive)

425RS037
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LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH

HEEL CONTACT
DECREASE BACKLASH

HIGH FAGE CONTACT | .
INCREASE PINION SHIM|

425RS039

18. Install differential assembly. 3. Fillthe axle case with hypoid gear lubricant, to just
1. Clean the faces of the front axle case and below the filler hole.
differential carrier. Lubricant capacity: 1.4 liter(1.2 Imp qt/1.5 US qt)

Apply Three Bond TB1215 or equivalent to the
sealing side of the axle case and the carrier.

2. Attach the differential case and the carrier

19. Install damper.
1. Cleanthe faces and boltthread hole of differential

assembly to the front axle case and tighten the carner.
nuts and bolts. 2. Install the bracket with new bolts.
Torque: 25 N-m (2.5kg-m/19 Ib ft) 3. Install the damper to the bracket with new bolts.

Torque: 25 N-m (2.5kg-m/19 Ib ft)

415RS014

425RW042
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Differential Cage Assembly

Disassembled View

415RS015

Legend (5) Ring Gear
(1) Pinion Gear (6) Bolt
(2) Thrust Washer (7) Differential Cage
(3) Side Gear (8) Lock Pin

(4) Cross Pin

Disassembly

1.Remove bolt.
2.Remove ring gear.

3.Remove lock pin, break staking on the lock pin, using
a 5 mm (0.20 in) diameter drill.

425RS042
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4.Remove the cross pin, using a soft metal rod and a
hammer.

5.Tighten the fixing bolts in a diagonal sequence as

illustrated.

425RS04:

5. Remove pinion gear.
6. Remove side gear.
7.Remove thrust washer.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.
Check the following parts:

1.Ring gear, pinion gear

2.Bearing

3. Side geatr, pinion gear, cross pin

4. Differential cage, carrier

5. Thrust washer

6. Ol seal
Ring gear replacement:
1.The ring gear should always be replaced with the
drive pinion as a set.

2.Clean the ring gear threaded holes to remove the
locking agent.

3. When installing the ring gear, apply LOCTITE 271 or
equivalent to all the threaded area and half of the
unthreaded area of the bolt.

4. Discard used bolts and install new ones.
Torque: 108 N-m (11kg-m/80 Ib ft)

Clearance between the differential pinion
and the cross pin measurement:

Standard: 0.06 — 0.12 mm (0.002—0.005 in)
Limit: 0.2 mm (0.008 in)

415RS01

425RS045



DIFFERENTIAL (FRONT) 4A1-23

Clearance between the side gear and the Reassembly
differential box:
1. Install thrust washer.

Limit: 0.15 mm(0.006 in) 3.Install the pinion gear by engaging it with the side
gears while turning both pinion gears simultaneously
in the same direction.

425RS046

Legend
(1) Side Gear
(2) Differential Box

425RS048

4. Install cross pin.

1. Be sure to install the cross pin so that it is in
alignment with the lock pin hole in the differential

Play in splines between the side gear and cage.
the axle shaft:

Standard: 0.08-0.36 mm(0.003 —0.014 in)
Limit:0.5m (0.02 in)

425RS049

2. Adjust the backlash between the side gear and
the pinion gear.

Backlash:0.03 — 0.08 mm (0.001- 0.003 in)

425RS047
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Thickness of thrust washers available:

1.00 mm, 1.05 mm, 1.10 mm (0.039 in, 0.041 in,
0.043 in)

425RS050

5.Install lock pin. After lock pin installation, stake the
cage to secure the lock pin.

425RS051

Legend
(1) Staked Portion
(2) Lock Pin

6. Clean the ring gear threaded holes to remove the
locking agent. When installing the ring gear, apply
LOCTITE 271 or equivalent to all the threaded area
and half of the unthreaded area of the bolt.

7. Tighten the bolts in diagonal sequence as illustrated.
Torque: 108 N-m (11kg-m/80 Ib ft)

NOTE: Discard used bolts and install new ones.

415RS016
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Main Data and Specifications
General Specifications

Axle tube Type It consists of the duct, a cast iron housing and the axle
tube.
Gear type Hypoid
Gear ratio (to 1) 4.100(6VE1L)
4.300(4JX1, 6VEL)
4.555(4JG2-TC, 6VD1)
4.777(43G2)
Differential type Two pinion
Oil capacity liter 1.4 (1.2/1.5) (Differential)
(Imp gt/US qt) 0.12 (0.11/0.13) (Actuator Housing: Shift on the fly)

Type of lubricant 75W-90 GL-5 (Multi grade type)

Refer to General Information

Axle shaft type Constant velocity joint
(Birfield joint type and double offset joint)
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Torque Specifications

|63N-m(.4kg+m 46 ft Ib)‘%
~——)

| With TOD43N-m(4.4kg'm/32 t b) |

<
= @
| 116N-m(11.8kg-m/85 ft Ib\

152N'm(15.5kg*m/A12 it Ib)

oooooooo
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Special Tools

ILLUSTRATION

TOOL NO.
TOOL NAME

ILLUSTRATION

TOOL NO.
TOOL NAME

SOIRE2AC

5-8840-2157-0
(J-37221)
Holder; Pinion flange

9-8522-1275-0
(J-24250)
Installer; Oil seal

201 RE2AE]

5-8840-0015-0
(J-22912-01)
Separator

01RE24C)

9-8522-1141-0
(J—24256)
Installer; Outer bearing
outer race

QriRE212

5-8840-0275-0
(J-37264)
Differential holding
fixture
(Use with
5-8840-0003-0 base)

5-8840-0003-0
(J-3289-20)
Holding fixture base

QrRE24

5-8840-0007-0
(J-8092)
Driver handle

QrIRE214

5-8840-0013-0
5-8840-0014-0
(J—22888)
Puller; Side bearing

B01REZ4C)

9-8522-1274-0
(J—24252)
Installer; Inner bearing
outer race

9-8521-1743-0
(J-8107-2)
Adapter; Side bearing
plug

Q01 RSz

5-8840-2085-0
(3-21777-42)
Pilot

U

QrIRE242

5-8840-2089-0
(J-23597-9)
Nut and bolt
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TOOL NO. ILLUSTRATION TOOL NO.

ILLUSTRATION TOOL NAME TOOL NAME

5-8840-2087-0 9-8522-1164-0

(J-23597-7) (J-24244)
Gauge plate Installer; Side bearing
5-8840-0126-0 5-8840-2323-0
(J—8001) (J-39602)
Dial indicator Remover; Outer bearing

QU1RE220

QUriREZ24

~
oy ~ 5-8840-2088-0
g]ﬂ‘)‘ oy ) (J-23597-8)
Disc

QrIRE244

5-8840-0128-0
(J-23597-1)
Arbor

QRS2

9-8522-1165-0
(J-6133-01)
Installer; Pinion bearing

SRE227

5-8840-2293-0
(J-39209)
Punch; End nut lock

QriREZ2S
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Service Precaution
WARNING: IF SO EQUIPPED WITH A

SUPPLEMENTAL RESTRAINT SYSTEM (SRS),
REFER TO THE SRS COMPONENT AND WIRING
LOCATION VIEW IN ORDER TO DETERMINE
WHETHER YOU ARE PERFORMING SERVICE ON OR
NEAR THE SRS COMPONENTS OR THE SRS
WIRING. WHEN YOU ARE REFORMING SERVICE ON
OR NEAR THE SRS COMPONENTS OR THE SRS
WIRING, REFER TO THE SRS SERVICE
INFORMATION. FAILURE TO FOLLOW WARNINGS
COULD RESULT IN POSSIBLE AIR BAG
DEPLOYMENT, PERSONAL INJURY, OR
OTHERWISE UNNEEDED SRS SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED , do not
use supplemental coatings (Paints, greases, or other
corrosion inhibitors) on threaded fasteners or
fastener joint interfaces. Generally,such coatings
adversely affect the fastener torque and the joint
clamping force, and may damage the fastener. When
you install fasteners, use the correct tightening
sequence and specification. Following these
instructions can help you avoid damage to parts and
systems.
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General Description

The rear axle assembly is of the semi—floating type in
which the vehicle weight is carried on the axle housing .
The center line of the pinion gear is below the center line
of the ring gear (hypoid drive).

All parts necessary to transmit power from the propeller
shaft to the rear wheels are enclosed in a banjo type axle
housing.

The 8.7 inch ring gear rear axle uses a conventional ring
and pinion gear set to transmit the driving force of the
engine to the rear wheels. This gear set transfers this

driving force at a 90 degree angle from the propeller shaft
to the drive shafts.

The axle shafts are supported at the wheel end of the
shaft by a roller bearing.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack located
between the gear end of the pinion and the roller bearing
that is pressed onto the pinion. The pinion bearing
preload is set by crushing a collapsible spacer between
the bearings in the axle housing.

Antilock brake system
sensor hole

M. ]
Without antilock i I -—::Q\‘:—_J
brake system li W
I
V/

. /

ST

The ring gear is bolted onto the differential cage with 12
bolts.

The differential cage is supported in the axle housing by
two tapered roller bearings. The differential and ring gear
are located in relationship to the pinion by using selective
shims and spacers between the bearing and the axle
housing. To move the ring gear, shims are deleted from
one side and an equal amount are added to the other side.
These shims are also used to preload the bearings which

AO4RS001

are pressed onto the differential cage. Two bearing caps
are used to hold the differential into the rear axle housing.
The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing
when going around corners and prevents premature wear
on internal axle parts.

The rear axle is sealed with a pinion seal, a seal at each
axle shaft end, and by a liquid gasket between the
differential carrier and the axle housing.
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Diagnosis

Many noises that seem to come from the rear axle
actually originate from other sources such as tires, road
surface, wheel bearings, engine, transmission, muffler, or
body drumming. Investigate to find the source of the
noise before disassembling the rear axle. Rear axles, like
any other mechanical device, are not absolutely quiet but
should be considered quiet unless some abnormal noise
is present.

To make a systematic check for axle noise, observe the
following:

1. Select a level asphalt road to reduce tire noise and
body drumming.

2.Check rear axle lubricant level to assure correct level,
and then drive the vehicle far enough to thoroughly
warm up the rear axle lubricant.

3.Note the speed at which noise occurs. Stop the
vehicle and put the transmission in neutral. Run the
engine speed slowly up and down to determine if the
noise is caused by exhaust, muffler noise, or other
engine conditions.

4. Tire noise changes with different road surfaces; axle

noises do not. Temporarily inflate all tires to 344 kPa
(3.5kg/cmz, 50 psi) (for test purposes only). This will
change noise caused by tires but will not affect noise
caused by the rear axle.
Rear axle noise usually stops when coasting at
speeds under 48 km/h (30 mph); however, tire noise
continues with a lower tone. Rear axle noise usually
changes when comparing pull and coast, but tire
noise stays about the same.

Distinguish between tire noise and rear axle noise by
noting if the noise changes with various speeds or
sudden acceleration and deceleration. Exhaust and
axle noise vary under these conditions, while tire
noise remains constant and is more pronounced at
speeds of 32 to 48 km/h (20 to 30 mph). Further check
for tire noise by driving the vehicle over smooth
pavements or dirt roads (not gravel) with the tires at
normal pressure. If the noise is caused by tires, it will
change noticeably with changes in road surface.

5. Loose or rough front wheel bearings will cause noise
which may be confused with rear axle noise; however,
front wheel bearing noise does not change when
comparing drive and coast. Light application of the
brake while holding vehicle speed steady will often
cause wheel bearing noise to diminish. Front wheel
bearings may be checked for noise by jacking up the
wheels and spinning them or by shaking the wheels to
determine if bearings are loose.

6.Rear suspension rubber bushings and spring
insulators dampen out rear axle noise when correctly
installed. Check to see that there is no link or rod
loosened or metal-to—metal contact.
7.Make sure that there is no metal-to—metal contact
between the floor and the frame.
After the noise has been determined to be in the axle, the
type of axle noise should be determined, in order to make
any necessary repairs.

Gear Noise

Gear noise (whine) is audible from 32 to 89 km/h (20 to 55
mph) under four driving conditions.

1. Driving under acceleration or heavy pull.
2.Driving under load or under constant speed.

3. When using enough throttle to keep the vehicle from
driving the engine while the vehicle slows down
gradually (engine still pulls slightly).

4.When coasting with the vehicle in gear and the throttle
closed. The gear noise is usually more noticeable
between 48 and 64 km/h (30 and 40 mph) and 80 and
89 km/h (50 and 55 mph).

Bearing Noise

Bad bearings generally produce a rough growl or grating
sound, rather than the whine typical of gear noise.
Bearing noise frequently “wow—wows” at bearing rpm,
indicating a bad pinion or rear axle side bearing. This
noise can be confused with rear wheel bearing noise.

Rear Wheel Bearing Noise

Rear wheel bearing noise continues to be heard while
coasting at low speed with transmission in neutral. Noise
may diminish by gentle braking. Jack up the rear wheels,
spin them by hand and listen for noise at the hubs.
Replace any faulty wheel bearings.

Knock At Low Speeds

Low speed knock can be caused by worn universal joints
or a side gear hub counter bore in the cage that is worn
oversize. Inspectand replace universal joints or cage and
side gears as required.

Backlash Clunk

Excessive clunk on acceleration and deceleration can be
caused by a worn rear axle pinion shaft, a worn cage,
excessive clearance between the axle and the side gear
splines, excessive clearance between the side gear hub
and the counterbore in the cage, worn pinion and side
gear teeth, worn thrust washers, or excessive drive pinion
and ring gear backlash. Remove worn parts and replace
as required. Select close—fitting parts when possible.
Adjust pinion and ring gear backlash.
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Axle Housing

Axle Housing and Associated Parts

420RW022

Legend (9) Nut
(1) Coil Spring and Insulator (10) Differential Assembly
(2) Axle Housing Assembly (11) Axle Shaft Assembly
(3) ABS Speed Sensor and Harness(if equipped) (12) Brake Disc
(4) Nut (13) Brake Pipe
(5) Parking Brake Cable (14) Brake Caliper
(6) Bolt and Nut (15) Nut
(7) Antilock Brake System (ABS) Connector and (16) Breather Hose
Bracket (if equipped) (17) Flare Nut

(8) Boltand Nut

Removal 4.Remove propeller shaft. Refer to Rear Propeller
Shaft in this section.

5. Drain the rear axle oil into a proper container.

6. Remove parking brake cable, release the connection

between the cable fixing clip equalizer. Refer to
2. Drain brake fluid. Refer to Hydraulic Brakes in Brake Parking Brakes in Brake section.
section.

3.Remove rear wheels and tires. Refer to Wheel in
Suspension section.

1. Raise the vehicle and support it with suitable safety
stands.

The hoist must remain under the rear axle housing.

7.Move the clip aside and pull out the breather hose.
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8. Disconnect the ABS connectors (1) and remove the
brackets (2) attached to the frame and center link
(ABS model only).

9.Loosen the brake tube flare nut, remove the clip and
take out the brake tube.

10. Remove the shock absorber fixing nut from the axle
housing.

11. Remove the stabilizer linkage mounting nut from the
axle housing.

12.Remove the lateral rod fixing nut from the axle
housing.

13.Remove the center link mounting bolt and nut from
the axle housing.

14.Remove the trailing link fixing bolt and nut from the
axle housing.

15. Jack down and remove the coil spring and insulator.

16. Axle housing assembly can be separated from the
vehicle on completion of steps 1 — 11.

17.Remove the brake caliper fixing bolt (3), loosen the
flare nut (1), release the clip (2) and take out the brake
caliper together with the flexible hose.

306RS001

18. Remove brake disc.

19.Remove antilock brake system speed sensor fixing
bolt and the clip and bracket on the axle housing
(ABS model only).

20. Remove the brake pipe clip and fixing bolt on the axle
housing and take out the brake pipe.

21.Remove the bearing holder fixing nut and take out the
axle shaft assembly, be sure not to damage the oil
seal by the spline of the shaft, Refer to Axle Shatft in
this section.

22.Remove differential assembly, refer to Differential
Assembly in this section.

Oil Seal Replacement

Remove the oil seal, carefully not to damage the housing,
and mount new oil seal using oil seal installer
5-8840-2294-0.

5-8840-2294-0

420RW028

Installation
1.Install differential assembly, refer to Differential
Assembly in this section.

2.Install axle shaft assembly then tighten the bearing
holder mounting nut to the specified torque. Be sure
not to damage the oil seal by the spline of the shatft.

Torque: 74N-m (7.5kg-m/54lb ft)

3. Install brake pipe.

4. Connect antilock brake system (ABS) speed sensor
and harness, refer to 4-Wheel Anti—Lock Brake
System (ABS) in Brake section (ABS model only).

5. Install brake disc.

6. Install brake caliper. Refer to Disk Brakes in Brake
section.

7. Install axle housing assembly.
8. Install coil spring and insulator.

9.Install the trailing link fixing bolt and nut to the axle
housing. For the procedures in items 9-13, refer to
Suspension section.

10. Install the center link bolt and nut to the axle housing.
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11.Install the lateral rod fixing nut to the axle housing. 15. Install ABS connector and bracket (ABS model only).
12.Install the stabilizer linkage mounting nut to the axle 16. Connect breather hose.

housing. 17.Install parking brake cable, Refer to Parking Brakes in
13.Install the shock absorber fixing nut to the axle Brake section.

housing. 18.Bleed brakes. Refer to Hydraulic Brakes in Brake
14.Install brake tube flare nut, Refer to Disk Brakes in section.

Brake section.

Pinion OIl Seal

Pinion Oil Seal and Associated Parts

425RW054

Legend (3) Oil Seal

(1) Flange Nut and Washer (4) Outer Bearing

(2) Flange (5) Collapsible Spacer
Removal

1.Remove the rear propeller shaft. Refer to Rear
Propeller Shaft in this section.

2. Drain the rear axle oil.
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3. Remove flange nut and washer by using pinion flange
holder 5-8840-2157-0 after raising up its staked
parts completely.

5-8840-2157-0

415RW028

4.Remove flange.
5.Remove oil seal.

6.Remove outer
5-8840-2323-0.

bearing by using remover

5-8840-2323-0

425RW066

7.Remove collapsible spacer.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.
Check the following parts:

1. Seal surface of the pinion.

2.Cage bore for burns.

Installation
1. Install collapsible spacer, discard the used collapsible
spacer and install a new one.
2. Install outer bearing.
NOTE: Do notdrive in, but justtemporarily setin the outer

bearing by hand, which should be indirectly pressed in
finally by tightening the flange nut.

3.By using the seal installer 5-8840-2165-0, install a
new oil seal (1) that has grease on seal lip.

5-8840-2165-0

425RW050

4. Install flange.

5.Install flange nut and washer. Refer to Differential
Assembly in this section for flange nut reassembly.

NOTE: Discard the used nut and install a new one.
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Differential Assembly

Differential Assembly and Associated Parts

Legend
(1) Bolt and Nut
(2) Axle Shaft Assembly

425RW055

(3) Parking Brake Cable
(4) Differential Assembly
(5) Nut

Removal

1.Jack up and support the frame with stands.

2.Remove the wheel and tire. Refer to Wheel in
Steering section.

3. Drain the differential oil.

4.Remove the propeller shaft. Refer to Rear Propeller
Shatft in this section.

5.Remove the ABS speed sensor(ABS model only).
Refer to 4—Wheel Anti—lock Brake System (ABS) in
Brake section.

6. Remove the parking brake cable fastening clip and
disconnect the equalizer section. Refer to Parking
Brakes in Brake section.

7.Remove the bearing holder fixing nuts.

8. Remove axle shaft assembly, be sure not to damage
the oil seal by axle shaft.

9. Remove differential carrier mounting bolts and nuts.
10. Remove differential assembly.
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Installation 2.Install bolt and nut. Tighten the differential carrier

mounting bolts and nuts to the specified torque.
1. Clean the contact surfaces of the axle and differential )
carrier. As shown in the drawing, apply Three Bond Torque:Nuts 44N-m (4.5kg-m/33Ib t)
TB1215 or equivalent then install differential Bolts 66N-m (6.7kg-m/48lb ft)

assembly. 3.Install axle shaft assembly. Be sure not to damage

the oil seal by axle shaft.

4. Install nut, refer to Axle Shaft in this section.

5. Install parking brake cable, refer to Parking Brakes in
Brake section.

NOTE: After completing the assembling work, fill the
prescribed gear oil to the filler hole.

Lubricant capacity: 1.8 liter (1.6 Imp qt/1.9US
at)

6. Tighten the ail filler plug to the specified torque.
Torque: 78N-m (8.0kg-m/58lIb ft)

425RS006
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Disassembled View

Legend

1)
)
®3)
(4)
)
(6)
()
(8)
©)

Bolt

Bearing Cap

Side Bearing

Adjust Shim

Diff Cage Assembly

Side Bearing Outer Race
Pinion Gear

Adjust Shim

Inner Bearing

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Inner Bearing Outer Race
Collapsible Spacer
Differential Carrier

Outer Bearing Outer Race
Outer Bearing

Oil Seal

Dust Cover

Flange

Flange Nut

415RW035
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Disassembly 6.Remove  side bearing, using remover

5-8840-0013/0014-0 and adapter 5-8840—2196-0.
1. Using holding fixture 5-8840-0275-0 and holding

fixture base 5-8840-0003-0, fix the differential
assembly to the bench.

5-8840-0013-0
5-8840-0014-0

5-8840-2196-0

N03000g

5-8840-0003-0
5-8840-0275-0

7.Remove adjust shim, note the thickness and position
of the shims removed.

. | ezomiose 8.Remove the flange nut using holding wrench
2.Remove bearing cap bolt. 5-8840-2157-0 after raising up its staked parts
3. Apply a setting mark to the side bearing cap and the completely.

differential carrier then remove bearing cap.

425RW057

425RS009 9. Remove flange.

4. Remove differential cage assembly. 10. Remove dust cover.

5. Remove side bearing outer race, after removal, keep
the right and left hand side bearing assemblies
separate to maintain inner and outer race
combinations.
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11. Remove the drive pinion assembly using a soft metal 18. Remove the inner bearing outer race (1) and the outer
rod and a hammer. bearing outer race (2) by using a brass bar and a
hammer.

425RWOSH

12. Remove collapsible spacer. TReoT

13.Remove the inner bearing using a separator
5-8840-2197-0 and a press.

5-8840-2197-0

425RS015
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14.Remove adjust shim.

15. Remove inner bearing outer race.
16. Remove oil seal.

17.Remove outer bearing.
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Reassembly

1.Using installer 5-8840-2164-0 and grip
5-8840-0007-0, install outer bearing outer race.

.

5-8840-0007-0

5-8840-2164-0

\ Vi

—_— ‘l
415RW025

2.Using installer  5-8840-2163-0 and  grip
5-8840-0007-0, install Inner bearing outer race.

‘ 5-8840-0007-0

.

5-8840-2163-0

3.Install adjust shim and adjust drive pinion mounting
distance
1. Apply gear oil to the inner and outer drive pinion
bearing.
Clean the pinion setting gauge set.
Then install the gauge set together with the inner
and outer bearings.

2. Tighten the nut to the specified torque.
Torque: 2.3 N-m (0.23kg-m/20 Ib in)

415RW037

Legend
(1) Front Pilot: 5-8840-2085-0
(2) Rear Pilot: 5-8840-0129-0
(3) Gauge Plate: 5-8840-2166-0
(4) Bolt and Nut: 5-8840-0127-0

3. Clean the side bearing bores. Install the dial
indicator with the discs and arbor. Install and
tighten the bearing caps to the specified torque.

Torque: 108 N-m (11.0kg-m/80 Ib ft)

415RW038

Legend
(1) Dial Indicator; 5-8840-0126-0
(2) Disc (2 pcs.): 5-8840-2167-0
(3) Arbor: 5-8840-0128-0
(4) Gauge Plate: 5-8840-2166-0
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4.

Set the dial indicator to “0”. Place it on the
mounting post of the gauging arbor with the
contact button touching the indicator pad. Force
the dial indicator downward until the needle has
made a half turn clockwise. Tighten down the dial
indicator in this position.

425RS020

Legend

1)
)
®3)
(4)

Dial Indicator
Ganging Arbor
Plunger
Gauge Plate

5.

Position the plunger on the gauge plate. Move the
gauging arbor slowly back and forth and locate
the position at which the dial indicator shows the
greatest defection. At this point, once again set
the dial indicator to “0”.

Repeat the procedure to verify the “0” setting.

6.

After the ZERO setting is obtained, rotate the
gauging arbor until the dial indicator rod does not
touch the gauging plate.

Record the number the dial indicator needle
points to.

425RS02:

Legend
(1) Example=Dial indicator reading of 0.085

7. Record the pinion depth code on the head of the

drive pinion.

The number indicates a necessary change in the
pinion mounting distance. A plus number indi-
cates the need for a greater mounting distance
(which can be achieved by decreasing the shim
thickness). A minus number indicates the need
for a smaller mounting distance (which can be
achieved by increasing the shim thickness). If ex-
amination reveals pinion depth code “0”, the pin-
ion is “nominal’”.

425RS023

8. Select the shim using the chart;
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Pinion
marking
Dial +10 +8 +6 +4 +2 0 ) -4 -6 -8 -10
indicator
reading
(Inches)
1.94 1.96
0.073 (0.0764) | (0.0772)
1.94 1.96 1.98
0.074 0.0764) | (0.0772) | (0.0779)
0075 1.94 1.96 1.98 2.00
: (0.0764) | (0.0772) | (0.0779) | (0.0787)
0.076 1.94 1.96 1.98 2.00 2.02 2.04
: (0.0764) | (0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803)
0.077 1.96 1.98 2.00 2.02 2.04 2.06
: 0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811)
0078 1.94 1.96 1.98 2.00 2.02 2.04 2.06 2.08
: (0.0764) | (0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819)
0,07 1.94 1.96 1.98 2.00 2.02 2.04 2.06 2.08 2.10
: (0.0764) | (0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819) | (0.0827)
0.080 1.94 1.96 1.98 2.00 2.02 2.04 2.06 2.08 2.10 2.12 214
: (0.0764) | (0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842)
0.081 1.96 1.98 2.00 2.02 2.04 2.06 2.08 2.10 2.12 2.14 216
: 0.0772) | (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850)
0.082 1.98 2.00 2.02 2.04 2.06 2.08 2.10 2.12 2.14 2.16 2.18
: (0.0779) | (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850) | (0.0858)
0.083 2.00 2.02 2.04 2.06 2.08 2.10 212 2.14 2.16 2.18 2.20
: (0.0787) | (0.0795) | (0.0803) | (0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850) | (0.0858) | (0.0866)
0.084 2.04 2.06 2.08 2.10 2.12 214 2.16 2.18 2.20 2.22 2.24
: (0.0803) | (0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882)
0.085 2.06 2.08 2.10 2.12 2.14 2.16 2.18 2.20 2.22 2.24 2.26
: 0.0811) | (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890)
0.086 2.08 2.10 2.12 2.14 2.16 2.18 2.20 2.22 2.24 2.26 2.28
: (0.0819) | (0.0827) | (0.0835) | (0.0842) | (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890) | (0.0898)
0.087 2.12 2.14 2.16 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32
: (0.0835) | (0.0842) | (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913)
0,085 2.14 2.16 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32 234
: (0.0842) | (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921)
0.089 2.16 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32 2.34 2.36
: (0.0850) | (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
0.090 2.18 2.20 2.22 2.24 2.26 2.28 2.30 2.32 234 2.36
: (0.0858) | (0.0866) | (0.0874) | (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
0.001 2.22 2.24 2.26 2.28 2.30 2.32 2.34 2.36
: (0.0874) | (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
0.092 2.24 2.26 2.28 2.30 2.32 2.34 2.36
: (0.0882) | (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
0.093 2.26 2.28 2.30 2.32 2.34 2.36
: (0.0890) | (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
0.004 2.28 2.30 2.32 2.34 2.36
: (0.0898) | (0.0906) | (0.0913) | (0.0921) | (0.0929)
2.32 234 2.36
009 | (0.0913) | (0.0921) | (0.0929)
234 236
0.0% | (0.0921) | (0.0929)
2.36
0.097 | (05939)

NOTE: When ordering shims, find the part number in the
parts catalog by using the thickness of shims listed in the
above table.
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4. Place the shim on the drive pinion, with the chamfered
side turned towards the pinion head then install the
inner bearing onto the pinion using an installer
9-8522-1165-0 and a press.

NOTE: Do notapply pressure to the roller cage and apply
pressure only to the inner race.

9-8522-1165-0
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5. Discard the used collapsible spacer and install a new
one.

6. Install pinion gear.

7.Install outer bearing.

8. Use oil seal installer 5-8840-2165-0 to install a new
oil seal that has been soaked in rear axle lubricant.

NOTE: Take care to use a front differential oil seal, NOT
the rear differential oil seal.

5-8840-2165-0

/\
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9.Install dust cover.
10. Install flange.
11. Install flange nut.
1. Apply lubricant to the pinion threads.

2. Tighten the nut to the specified torque using the
pinion flange holder 5-8840-2157-0.

Torque: 245-294N-m (25.0-28.0kg-m/181-217 Ib f
B

NOTE: Discard used flange nut and install new one and
do not over tighten the flange nut.

425RW057

3. Adjust pinion bearing preload.

a. Measure the bearing preload by using a torque
meter. Note the scale reading required to
rotate the flange.

b. Continue tightening flange nut until the
specified starting torque is obtained.
Starting torque:

New bear-
ing 0.7-1.3 N-m(0.07-0.13kg-m/6.08-11.28 Ib in)

Used bear-
ing 0.4—0.6N-m(0.04-0.06kg-m/3.04-5.64 Ib in)

425RS027

4. Using punch 5-8840-2293-0, stake the flange
nut at two points.
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NOTE: When staking, be sure to turn the nut to insure 2. Insert the differential cage assembly with bearing
that there is no change in bearing preload. Make sure of outer races into the side bearing bores of the
preload again as instructed in 3). carrier.

5-8840-2293-0

o

Legend 3. Using two sets of feeler gauges, insert a feeler
stock of sufficient thickness between each
bearing outer race and the carrier to remove all
end play. Make certain the feeler stock is pushed
to the bottom of the bearing bores.

Mount the dial indicator 5-8840-0126-0 on the
carrier so that the indicator stem is at right angles
to a tooth on the ring gear.

(1) 1.5mm or less

12. Install adjust shim.

1. Attach the side bearing to the differential
assembly without shims. Support the opposite
side using a pilot to prevent bearing damage.

425RS029

Legend
(1) Drive handle: 5-8840-0007-0
(2) Installer: 5-8840-2162-0
(3) Pilot: 5-8840-2196-0
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4. Adjust feeler gauge thickness from side to side
until ring gear backlash is in the specified range.

Backlash: 0.15-0.2 mm(0.006 —0.008 in)

425RS032

With zero end play and correct backlash estab-
lished, remove the feeler gauge packs, determine
the thickness of the shims required and add 0.05
mm (0.002 in) to each shim pack to provide side

bearing preload. Always use new shims.

5. Use bearing remover 5-8840-0013/0014-0 and
pilot 5-8840-2196-0 to remove side bearing.

5-8840-0013-0
5-8840-0014-0
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5-8840-2196-0
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13.Install the side bearings together with the selected

shims.

Legend
(1) Drive Handle: 5-8840-0007-0
(2) Installer: 5-8840-2162-0
(3) Pilot: 5-8840-2196-0

425RS02!

14. Install side bearing outer race.
15. Install differential cage assembly.

16. Install bearing cap then align the setting marks(1)

applied at disassembly.

425RS035
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17. Tighten the cap bolt to the specified torque. Gear Tooth Contact Pattern Check and Adjustment
Torque: 108 N-m (11.0kg-m/80 Ib ft) 1. Apply athin coat of prussian blue or equivalent

to the faces of the 7-8 teeth of the ring gear.
Check the impression of contact on the ring
gear teeth and make necessary adjustment as
described in illustration if the contact is
abnormal.

1. Measure the amount of run—out of the ring gear at
its rear face.

Standard: 0.02 mm ( 0.001 in)
Limit: 0.05 mm ( 0.002 in) TS

Legend

(1) Heel

(2) Toe

(3) Concave Side(Coast)
(4) Convex Side(Drive)

425RS037
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LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH

HIGH FACE CONTACT

INCREASE PINION SHIM| |

HEEL CONTACT
DECREASE BACKLASH

425RS039
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Differential Cage Assembly

Disassembled View

415RW034

Legend (5) Ring Gear
(1) Pinion Gear (6) Bolt
(2) Thrust Washer (7) Differential Cage
(3) Side Gear (8) Lock Pin

(4) Cross Pin

Disassembly

1.Remove bolt.
2.Remove ring gear.

3.Remove lock pin, break staking on the lock pin, using
a 5 mm (0.20 in) diameter drill.

425RS042
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4.Remove the cross pin, using a soft metal rod and a
hammer.

5.Tighten the fixing bolts in a diagonal sequence as

illustrated.

425RS04:

5. Remove pinion gear.
6. Remove side gear.
7.Remove thrust washer.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.
Check the following parts:

1.Ring gear, pinion gear

2.Bearing

3. Side geatr, pinion gear, cross pin

4. Differential cage, carrier

5. Thrust washer

6. Ol seal
Ring gear replacement:
1.The ring gear should always be replaced with the
drive pinion as a set.

2.Clean the ring gear threaded holes to remove the
locking agent.

3. When installing the ring gear, apply LOCTITE 271 or
equivalent to all the threaded area and half of the
unthreaded area of the bolt.

4. Discard used bolts and install new ones.
Torque: 108 N-m (11.0kg-m/80 Ib ft)

Clearance between the differential pinion
and the cross pin measurement:

Standard: 0.06 — 0.12 mm (0.002—0.005 in)
Limit: 0.2 mm (0.008 in)

415RWO3K
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Clearance between the side gear and the Reassembly
differential box:
1. Install thrust washer.

Limit: 0.15 mm(0.006 in) 3.Install the pinion gear by engaging it with the side
gears while turning both pinion gears simultaneously
in the same direction.

425RS046

Legend
(1) Side Gear
(2) Differential Box

425RS048

4. Install cross pin.

1. Be sure to install the cross pin so that it is in
alignment with the lock pin hole in the differential

Play in splines between the side gear and cage.
the axle shaft:

Standard: 0.07-0.38 mm(0.003 —0.014 in)
Limit:0.5m (0.02 in)

425RS049

2. Adjust the backlash between the side gear and
the pinion gear.

Backlash:0.13 — 0.18 mm (0.005- 0.007 in)

425RS047
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Thickness of thrust washers available:

0.80 mm, 0.90 mm, 1.00 mm 1.10 mm, 1.20 mm,
1.30 mm (0.031 in, 0.035 in, 0.039 in,0.043 in,
0.047 in, 0.051 in)

7. Tighten the bolts in diagonal sequence as illustrated.
Torque: 108 N-m (11.0kg-m/80 Ib ft)

NOTE: Discard used bolts and install new ones.

425RS05!

5.Install lock pin. After lock pin installation, stake the
cage to secure the lock pin.

Legend
(1) Staked Portion
(2) Lock Pin

6. Clean the ring gear threaded holes to remove the
locking agent. When installing the ring gear, apply
LOCTITE 271 or equivalent to all the threaded area
and half of the unthreaded area of the bolt.

415RW036
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Limited Slip Differential

Disassembled View

3

Legend (12) Pinion and pinion shaft

(1) Screw (13) Side gear

(2) Differential cage A (14) Pressure ring

(3) Thrust washer (15) Friction disc

(4) Spring disc (16) Friction plate

(5) Spring disc (17) Friction disc

(6) Friction plate (18) Friction plate

(7) Friction disc (19) Spring disc

(8) Friction plate (20) Spring disc

(9) Friction disc (21) Thrust washer
ressure rin ifferential cage

10) P ing 22) Diff ial cage B

(11) Side gear
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Disassembly

1. Using special tool, 5-8840-2381-0, grip it with a vice,
and set the differential.

425RS054

2.Gradually and evenly loosen the 4 fixing screws of the
differential cages A and B.

425RS055

3. Remove Differential cage A.
4.Remove Thrust washer.
5.Remove Spring disc.
NOTE: When removing the spring disc, friction disc, and

friction plate, place them in order for clear distinction of
left and right use.

6. Remove Spring disc.

7.Remove Friction plate.

8. Remove Friction disc.

9. Remove Friction plate.
10. Remove Friction disc.
11. Remove Pressure ring.
12. Remove Side geatr.
13.Remove Pinion and pinion shaft.
14.Remove Side geatr.
15. Remove Pressure ring.
16. Remove Friction disc.
17.Remove Friction plate.
18.Remove Friction disc.
19. Remove Friciton plate.
20.Remove Spring disc.
21.Remove Spring disc.
22.Remove Thrust washer.
23.Remove Differential cage B.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal condition is
found through inspection.

Visual check
Check the following parts for wear, damage, noise or any
other abnormal conditions.

e Friction disc, friction plate and spring disc

425RS056

Legend
(1) Sliding surfaces
(2) Projections
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® Pressure ring

425RS057

Legend

(3) Sliding surface with the friction disc. When
nicks or scratches are found, polish with an oil
stone and repair on a level block using a
compound.

(4) Sliding spherical surface with the pinion gear.

(5) Sliding surface with the side gear.

(6) V—shaped groove of the pressure ring and V
—shaped section of the pinion shaft.

(7) Fitting section with the case.

(8) Face contacting the inner surface of the
differential case. Repair burrs and nicks using
an oil stone.

Legend
(9) Sliding surface with the side gear or case.
(10) Peripheral groove of the side gear.
Repair light nicks and burrs using an oil stone.

® Case

425RS059

Legend
(11) Contact surface with the spring disc.
(12) Inner groove of the differential cage B.
Repair light nicks and burrs using an oil stone.

® Thrust washer

425RS05!

425RS060
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Legend Measure the wear of the thrust washer

(7) Fitting section with the case. Limit: 1.3 mm (0.05 in)
(8) Face contacting the inner surface of the
differential case.
Repair burrs and nicks using an oil stone.
(9) Sliding surface with the side gear or case.
(11) Contact surface with spring disc.

Measure the Deformation of the friction disc & plate.
Limit: 0.08 mm (0.003 in)

425RS063

Reassembly

Adjust the clearance between the friction disc and plate.
1. Measuring the depth of the differential cage.

s Standard (A-B):  80.58 mm (3.17 in)

Measure the wear of the friction plate & disc (C):  10.58 mm (0.41in)
Limit(A-B): 0.1 mm (0.004 in)

Remarks:

A=Inner or outer projections

B=Sliding surface subjected to abrasion

Jo

TSy
R\ £
/ m

2.Measuring the overall length of the pressurering,
friction disc and friction plate.

e Mount the pinion shaft in the pressurering and then

TSR install the friction disc & plate.
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® Measure the length between the plates over the
V—groove. (D)

bl s ebsabontiony

425RS065

3. After measuring dimensions A,B,C and D, make
adjustment in the following manner:

® Measure the thickness (E) of the spring disc.
1.75mm (0.069in) x4 discs

4. Select the friction disc & plate so as to satisfy the
following equation:

{(A-B)+C}-(D+E)=0.06-0.20mm (0.002-0.008in)
Also, the total size difference of the friction disc &

plate and spring disc should be 0.05mm (0.02in) or
less.

Thickness :1.75-1.85mm(0.069—-0.073 in)

Backlash adjustment of the side gear in
the direction of the shaft

1. Measuring the depth of the differential cage.
(F-B): 82.03 mm (3.23in)
(G): 12.03 mm (0.47 in)

B
i

1o

R\ NSl

RN

2. Measuring the dimension between the thrust washers
at both ends.

® Assemble the side gear, pinion, pinion shatft,
pressure ring and thrust washer, and pressing the
pressure ring to—the pinion shaft in the direction of
the shaft to make the clearance O.

@ Have the side gear contact to the pinion to make the
backlash 0.

® Measure the dimension (H) between thrust
washers at both ends.

425RS067
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3

.After measuring dimensions of each of the above

sections, proceed with the adjustment in the following
manner:

Adjust the clearance to satisfy the equation below.
{(F-B) + G - H}=0.05-0.20 mm

Also, select the thrust washers so that the
dimensional difference between the back surfaces of

the left and right pressure rings to the thrust washers
is 0.05mm or less.

Thickness :  1.5mm (0.059 in)
1.6 mm(0.063 in)
1.7 mm(0.067 in)

NOTE: When assembling the parts, apply recommended
gear oil sufficiently to each of the parts, especially, to the
contact surfaces and sliding surfaces.

1
2
3

.Install Differential cage B.
.Install Thrust washer.
.Install Spring disc.

® \When assembling the spring disc, make sure the
mounting direction is correct as shown in figure.

425RS068

Legend
(1) Friction Plate
(2) Spring Disc
(3) Friction Disc

© 00N O O b~

14

.Inatall Spring disc.

.Inatall Friction plate.
.Inatall Friction disc.

.Inatall Friction plate.
.Inatall Friction disc.

.Inatall Pressure ring.
10.
11.
12.
13.

Inatall Side gear.

Inatall Pinion and pinion shatt.
Inatall Side gear.

Inatall Pressure ring.

.Inatall Friction disc.

15. Inatall Friction plate.
16. Inatall Friction disc.
17.Inatall Friction plate.
18. Inatall Spring disc.

® When assembling the spring disc, make sure the
mounting direction is correct.

19. Inatall Spring disc.

20. Inatall Thrust washer.
21.Inatall Differential cage A.
22. Inatall Screw.

e Matching the guide marks of the differential cages A
and B, tighten the screws evenly in the diagonal
order.

425RS055
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23.Check the operation.

® Measure the starting torque using the side gear
holder.

Starting torque:
64 — 98 N-m (6.5 — 7.3 kg-m/ 47 — 72Ib ft)

425RW065

Legend
(1) Side Gear Holder : 5-8840-2381-0
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Main Data and Specifications
General Specifications

Rear axle

Type

Banjo, Semi—floating

Rear axle Size

220mm(8.66in)

Gear type

Hypoid

Gear ratio (to 1)

4.555(6VD1,4JG2-TC)
4.777(43G2)

Differential type

Two pinion

Lubricant Grade

GL-5: (Standard differential)

GL-5, LSD: (Limited slip differential)

Locking Differential Lubricant

80W90 GL-5
(USE Limited Slip Differential Gear Lubricant or Friction
Modifier Organic Additive)

Capacity

1.8liter(1.6 Imp qt/1.9 US qt)
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Torque Specifications

,
| 78N-m(8.0kg-m/58 Ib f) | L .“ K
>y o

<)
[/’7 | 78N-m(8.0kg-m/58 Ib 1) | @i

| 108N-m(11.0kg-m/80 Ib ft | | 74N-m(7.5kg-m/54 tb f) |

Q “&

S

‘ 245-294N-m(25.0-30.0kg-m/181-217 Ib ft)

108N-m{11.0kg-m/80 Ib ft) ‘ == %

g, /

E04RWO016
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Special Tools

ILLUSTRATION

TOOL NO.
TOOL NAME

ILLUSTRATION

TOOL NO.
TOOL NAME

\

SOIRE2AC

5-8840-2157-0
(J-37221)
Holder; Pinion flange

SRE206

5-8840-2294-0
(J-24250)
Installer; Oil seal

201 RE2AE]

5-8840-2197-0
(J-22912-01)
Separator

QriRE212

5-8840-0275-0
(J-37264)
Differential holding
fixture
(Use with
5-8840-0003-0)

01RE24C)

5-8840-2164-0
(J—24256)
Installer; Outer bearing
outer race

5-8840-0003-0
(J-3289-20)
Holding fixture base

QrRE24

5-8840-0007-0
(J-8092)
Driver handle

QrIRE214

5-8840-0013-0
5-8840-0014-0
(J—22888)
Puller; Side bearing

B01REZ4C)

5-8840-2163-0
(J—24252)
Installer; Inner bearing
outer race

5-8840-2196-0
(J-8107-2)
Adapter; Side bearing
plug

Q01 RSz

5-8840-2085-0
(J-21777-42)
Front Pilot

U

QrIRE242

5-8840-0127-0
(J-23597-9)
Nut and bolt
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TOOL NO. ILLUSTRATION TOOL NO.

ILLUSTRATION TOOL NAME TOOL NAME

5-8840-2162-0
(J—24244)
Installer; Side bearing

5-8840-2166-0
(J-23597-7)
Gauge plate

S01REZ45

5-8840-0126-0 5-8840-2323-0
(J—8001) (J-39602)
Dial indicator Remover; Outer bearing

QU1RE220

QUriREZ24

~
oy ~ 5-8840-2167-0 5-8840-2165-0
a (J-23597-8) (J-37263)
Disc \ Installer; Pinion oil seal

1R5244 S01Rs21

5-8840-2381-0
(J-41033)
Holder; Side gear

5-8840-0128-0
(J-23597-1)
Arbor

h

ACARWSSET
QRS2

5-8840-0129-0
(J—-23597-12)
Rear pilot

9-8522-1165-0
(J-6133-01)
Installer; Pinion bearing

O

a{RS227 SrREZ22

5-8840-2293-0
(J-39209)
Punch; End nut lock

QriREZ2S
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Service Precaution

WARNING: IF SO EQUIPPED WITH A
SUPPLEMENTAL RESTRAINT SYSTEM (SRS),
REFER TO THE SRS COMPONENT AND WIRING
LOCATION VIEW IN ORDER TO DETERMINE
WHETHER YOU ARE PERFORMING SERVICE ON OR
NEAR THE SRS COMPONENTS OR THE SRS
WIRING. WHEN YOU ARE REFORMING SERVICE ON
OR NEAR THE SRS COMPONENTS OR THE SRS
WIRING, REFER TO THE SRS SERVICE
INFORMATION. FAILURE TO FOLLOW WARNINGS
COULD RESULT IN POSSIBLE AIR BAG
DEPLOYMENT, PERSONAL INJURY, OR
OTHERWISE UNNEEDED SRS SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED , do not
use supplemental coatings (Paints, greases, or other
corrosion inhibitors) on threaded fasteners or
fastener joint interfaces. Generally,such coatings
adversely affect the fastener torque and the joint
clamping force, and may damage the fastener. When
you install fasteners, use the correct tightening
sequence and specification. Following these
instructions can help you avoid damage to parts and
systems.
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General Description

The rear axle assembly is of the semi—floating type in
which the vehicle weight is carried on the axle housing .
The center line of the pinion gear is below the center line
of the ring gear (hypoid drive).

All parts necessary to transmit power from the propeller
shaft to the rear wheels are enclosed in a banjo type axle
housing.

The 9.61 inch ring gear rear axle uses a conventional ring
and pinion gear set to transmit the driving force of the
engine to the rear wheels. This gear set transfers this

driving force at a 90 degree angle from the propeller shaft
to the drive shafts.

The axle shafts are supported at the wheel end of the
shaft by a roller bearing.

The pinion gear is supported by two tapered roller
bearings. The pinion depth is set by a shim pack located
between the gear end of the pinion and the roller bearing
that is pressed onto the pinion. The pinion bearing
preload is set by crushing a collapsible spacer between
the bearings in the axle housing.

The ring gear is bolted onto the differential cage with 12
bolts.

The differential cage is supported in the axle housing by
two tapered roller bearings. The differential and ring gear
are located in relationship to the pinion by using selective
shims and spacers between the bearing and the axle
housing. To move the ring gear, shims are deleted from
one side and an equal amount are added to the other side.
These shims are also used to preload the bearings which

AO4RWO00L

are pressed onto the differential cage. Two bearing caps
are used to hold the differential into the rear axle housing.
The differential is used to allow the wheels to turn at
different rates of speed while the rear axle continues to
transmit the driving force. This prevents tire scuffing
when going around corners and prevents premature wear
on internal axle parts.

The rear axle is sealed with a pinion seal, a seal at each
axle shaft end, and by a liquid gasket between the
differential carrier and the axle housing.
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Diagnosis

Many noises that seem to come from the rear axle
actually originate from other sources such as tires, road
surface, wheel bearings, engine, transmission, muffler, or
body drumming. Investigate to find the source of the
noise before disassembling the rear axle. Rear axles, like
any other mechanical device, are not absolutely quiet but
should be considered quiet unless some abnormal noise
is present.

To make a systematic check for axle noise, observe the
following:

1. Select a level asphalt road to reduce tire noise and
body drumming.

2.Check rear axle lubricant level to assure correct level,
and then drive the vehicle far enough to thoroughly
warm up the rear axle lubricant.

3.Note the speed at which noise occurs. Stop the
vehicle and put the transmission in neutral. Run the
engine speed slowly up and down to determine if the
noise is caused by exhaust, muffler noise, or other
engine conditions.

4. Tire noise changes with different road surfaces; axle

noises do not. Temporarily inflate all tires to 344 kPa
(3.5kg/cmz, 50 psi) (for test purposes only). This will
change noise caused by tires but will not affect noise
caused by the rear axle.
Rear axle noise usually stops when coasting at
speeds under 48 km/h (30 mph); however, tire noise
continues with a lower tone. Rear axle noise usually
changes when comparing pull and coast, but tire
noise stays about the same.

Distinguish between tire noise and rear axle noise by
noting if the noise changes with various speeds or
sudden acceleration and deceleration. Exhaust and
axle noise vary under these conditions, while tire
noise remains constant and is more pronounced at
speeds of 32 to 48 km/h (20 to 30 mph). Further check
for tire noise by driving the vehicle over smooth
pavements or dirt roads (not gravel) with the tires at
normal pressure. If the noise is caused by tires, it will
change noticeably with changes in road surface.

5. Loose or rough front wheel bearings will cause noise
which may be confused with rear axle noise; however,
front wheel bearing noise does not change when
comparing drive and coast. Light application of the
brake while holding vehicle speed steady will often
cause wheel bearing noise to diminish. Front wheel
bearings may be checked for noise by jacking up the
wheels and spinning them or by shaking the wheels to
determine if bearings are loose.

6.Rear suspension rubber bushings and spring
insulators dampen out rear axle noise when correctly
installed. Check to see that there is no link or rod
loosened or metal-to—metal contact.
7.Make sure that there is no metal-to—metal contact
between the floor and the frame.
After the noise has been determined to be in the axle, the
type of axle noise should be determined, in order to make
any necessary repairs.

Gear Noise

Gear noise (whine) is audible from 32 to 89 km/h (20 to 55
mph) under four driving conditions.

1. Driving under acceleration or heavy pull.
2.Driving under load or under constant speed.

3. When using enough throttle to keep the vehicle from
driving the engine while the vehicle slows down
gradually (engine still pulls slightly).

4.When coasting with the vehicle in gear and the throttle
closed. The gear noise is usually more noticeable
between 48 and 64 km/h (30 and 40 mph) and 80 and
89 km/h (50 and 55 mph).

Bearing Noise

Bad bearings generally produce a rough growl or grating
sound, rather than the whine typical of gear noise.
Bearing noise frequently “wow—wows” at bearing rpm,
indicating a bad pinion or rear axle side bearing. This
noise can be confused with rear wheel bearing noise.

Rear Wheel Bearing Noise

Rear wheel bearing noise continues to be heard while
coasting at low speed with transmission in neutral. Noise
may diminish by gentle braking. Jack up the rear wheels,
spin them by hand and listen for noise at the hubs.
Replace any faulty wheel bearings.

Knock At Low Speeds

Low speed knock can be caused by worn universal joints
or a side gear hub counter bore in the cage that is worn
oversize. Inspectand replace universal joints or cage and
side gears as required.

Backlash Clunk

Excessive clunk on acceleration and deceleration can be
caused by a worn rear axle pinion shaft, a worn cage,
excessive clearance between the axle and the side gear
splines, excessive clearance between the side gear hub
and the counterbore in the cage, worn pinion and side
gear teeth, worn thrust washers, or excessive drive pinion
and ring gear backlash. Remove worn parts and replace
as required. Select close—fitting parts when possible.
Adjust pinion and ring gear backlash.
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Axle Housing

Axle Housing and Associated Parts

420RW001

Legend (8) Bolt and Nut
(1) Coil Spring and Insulator (9) Nut
(2) Axle Housing Assembly (10) Differential Assembly
(3) ABS Speed Sensor and Harness (if so (11) Axle Shaft Assembly
equipped) (12) Brake Disc
(4) Nut (13) Brake Pipe
(5) Parking Brake Cable (14) Brake Caliper
(6) Boltand Nut (15) Nut
(7) Antilock Brake System (ABS) Connector and (16) Breather Hose
Bracket (if so equipped) (17) Flare Nut
Removal 4.Remove propeller shaft. Refer to Rear Propeller

Shaft in this section.
5. Drain the rear axle oil into a proper container.

6. Remove parking brake cable, release the connection

between the cable fixing clip equalizer. Refer to
2. Drain brake fluid. Refer to Hydraulic Brakes in Brakes Parking Brakes in Brakes section.

section. 7.Move the clip aside and pull out the breather hose.
3.Remove rear wheels and tires. Refer to Wheel in

Suspension section.

1. Raise the vehicle and support it with suitable safety
stands.

The hoist must remain under the rear axle housing.
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8. Disconnect the ABS connectors (1) and remove the
brackets (2) (if so equipped) attached to the frame
and center link.

9.Loosen the brake tube flare nut, remove the clip and
take out the brake tube.

10. Remove the shock absorber fixing nut from the axle
housing.

11. Remove the stabilizer linkage mounting nut from the
axle housing.

12.Remove the lateral rod fixing nut from the axle
housing.

13.Remove the center link mounting bolt and nut from
the axle housing.

14.Remove the trailing link fixing bolt and nut from the
axle housing.

15. Jack down and remove the coil spring and insulator.

16. Axle housing assembly can be separated from the
vehicle on completion of steps 1 — 11.

17.Remove the brake caliper fixing bolt (3), loosen the
flare nut (1), release the clip (2) and take out the brake
caliper together with the flexible hose.

306RS001

18. Remove brake disc.

19.Remove antilock brake system speed sensor fixing
bolt and the clip and bracket (if so equipped) on the
axle housing.

20. Remove the brake pipe clip and fixing bolt on the axle
housing and take out the brake pipe.

21.Remove the bearing holder fixing nut and take out the
axle shaft assembly, be sure not to damage the oil
seal by the spline of the shaft, Refer to Axle Shatft in
this section.

22.Remove differential assembly, refer to Differential
Assembly in this section.

Oil Seal Replacement

Remove the oil seal, carefully not to damage the housing,
and mount new oil seal using oil seal installer
5-8840-2294-0

5-8840-2294-0

420RW028

Installation
1.Install differential assembly, refer to Differential
Assembly in this section.

2.Install axle shaft assembly then tighten the bearing
holder mounting nut to the specified torque. Be sure
not to damage the oil seal by the spline of the shatft.

Torque: 74N-m (7.5kg-m/54 Ib ft)

3. Install brake pipe.

4. Connect antilock brake system (ABS) speed sensor
and harness (if so equipped), refer to Anti—Lock
Brake System in Brake section.

5. Install brake disc.

6. Install brake caliper. Refer to Disk Brakes in Brake
section.

7. Install axle housing assembly.
8. Install coil spring and insulator.

9.Install the trailing link fixing bolt and nut to the axle
housing. For the procedures in items 9-13, refer to
Suspension section.

10. Install the center link bolt and nut to the axle housing.



4A2B-6  DIFFERENTIAL (REAR 244mm)

11.Install the lateral rod fixing nut to the axle housing. 15.Install ABS connector and bracket (if so equipped).
12.Install the stabilizer linkage mounting nut to the axle 16. Connect breather hose.

housing. 17.Install parking brake cable, Refer to Parking Brakes in
13.Install the shock absorber fixing nut to the axle Brake section.

housing. 18.Bleed brakes. Refer to Hydraulic Brakes in Brake
14.Install brake tube flare nut, Refer to Disk Brakes in section.

Brake section.

Pinion OIl Seal

Pinion Oil Seal and Associated Parts

425RW043

Legend (3) Oil Seal

(1) Flange Nut and Washer (4) Outer Bearing

(2) Flange (5) Collapsible Spacer
Removal

1.Remove the rear propeller shaft. Refer to Rear
Propeller Shaft in this section.

2. Drain the rear axle oil.



DIFFERENTIAL (REAR 244mm) 4A2B-7

3. Remove flange nut and washer by using pinion flange
holder 5-8840-0133-0 after raising up its staked
parts completely.

5-8840-0133-0

415RW040

4.Remove flange.
5.Remove oil seal.

6.Remove outer
5-8840-2323-0.

bearing by using remover

5-8840-2323-0

425RW066

7.Remove collapsible spacer.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.
Check the following parts:

1. Seal surface of the pinion.

2.Cage bore for burns.

Installation
1. Install collapsible spacer, discard the used collapsible
spacer and install a new one.
2. Install outer bearing.
NOTE: Do notdrive in, but justtemporarily setin the outer

bearing by hand, which should be indirectly pressed in
finally by tightening the flange nut.

3.By using the seal installer 5-8840-2165-0, install a
new oil seal (1) that has grease on seal lip.

5-8840-2165-0

425RW050

4. Install flange.

5.Install flange nut and washer. Refer to Differential
Assembly in this section for flange nut reassembly.

NOTE: Discard the used nut and install a new one.
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Differential Assembly

Differential Assembly and Associated Parts

Legend
(1) Bolt and Nut
(2) Axle Shaft Assembly

425RW044

(3) Parking Brake Cable
(4) Differential Assembly
(5) Nut

Removal

1.Jack up and support the frame with stands.

2.Remove the wheel and tire. Refer to Wheel in
Steering section.

3. Drain the differential oil.

4.Remove the propeller shaft. Refer to Rear Propeller
Shaft in this section.

5.Remove the ABS speed sensor. Refer to Anti—lock
Brake System in Brakes section.

6. Remove the parking brake cable fastening clip and
disconnect the equalizer section. Refer to Parking
Brakes in Brake section.

7.Remove the bearing holder fixing nuts.

8. Remove axle shaft assembly, be sure not to damage
the oil seal by axle shaft.

9. Remove differential carrier mounting bolts and nuts.
10. Remove differential assembly.



DIFFERENTIAL (REAR 244mm) 4A2B-9

Installation 2.Install bolt and nut. Tighten the differential carrier

mounting bolts and nuts to the specified torque.
1. Clean the contact surfaces of the axle and differential )
carrier. As shown in the drawing, apply Three Bond Torque:Nuts 44N-m (4.5kg-m/33 Ib ft)
TB1215 or equivalent then install differential Bolts 64N-m (6.5kg-m/47 Ib ft)

assembly. 3.Install axle shaft assembly. Be sure not to damage

the oil seal by axle shaft.

4. Install nut, refer to Axle Shaft in this section.

5. Install parking brake cable, refer to Parking Brakes in
Brake section.

NOTE: After completing the assembling work, fill the
prescribed gear oil to the filler hole.

Lubricant capacity: 3.0 liter (2.6 Imp qt/3.2
UsS qt)

6. Tighten the ail filler plug to the specified torque.
Torque: 78N-m (8.0kg-m/58 Ib ft)

425RS006



4A2B-10 DIFFERENTIAL (REAR 244mm)

Disassembled View

Legend

1)
)
®3)
(4)
)
(6)
()
(8)
©)

Flange Nut and Washer
Flange

Oil Seal

Oil Seal Slinger

Outer Bearing

Outer Bearing Outer Race
Diff Carrier

Bearing Cap

Bolt

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Inner Bearing Outer Race
Collapsible Spacer

Inner Bearing

Adjust Shim (Pinion Position)
Drive Pinion Shaft

Adjust Shim (Diff Cage Assembly)
Diff Preload/Backlash

Side Bearing

Side Bearing Outer Race

00000000




DIFFERENTIAL (REAR 244mm) 4A2B-11

Disassembly

1.Using holding fixture 5-8840-2029-0 and holding
fixture base 5-8840-0003-0, fix the differential

assembly to the bench.

5-8840-2029-0

5-8840-0003-0

425RW058

2. Apply a setting mark to the side bearing cap and the

differential carrier then remove bearing cap.

425RS009

3. Remove differential cage assembly.

4.Remove side bearing outer race. After removal, keep
the right and left hand side bearing assemblies
separate to maintain inner and outer race
combinations.

5.Remove side bearing by using remover
5-8840-2587-0 and adapter 5-8840-2576-0.
Select collet halves 44803 in remover kit
5-8840-2587—-0 for side bearing removal and insert
is not required for this operation.

5-8840-2587-0

///%!n\\\

6. Note the thickness and position of the shims then
remove adjust shim.

7.Remove the flange nut and washer by using pinion
flange holder 5-8840-0133-0 after raising up its
staked parts completely.

5-8840-0133-0

415RW040
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8. Removed flange assembly.

9. Remove the drive pinion assembly using a soft metal
rod and a hammer.

425RS012

10. Remove collapsible spacer.

11.Remove the inner bearing by using remover
5-8840-2587-0. Select insert 303174 and collet
halves 44803 in remover kit 5-8840-2587-0 for inner
bearing removal.

5-8840-2587-0

415RW042

12. Remove adjust shim.
13.Remove oil seal.
14.Remove oil seal slinger.
15.Remove outer bearing.

16. Remove the inner bearing outer race (1) and the outer
bearing outer race (2) by using a brass bar and a
hammer.

425RS014

425RS01!
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Reassembly

1.Install outer bearing outer race by using installer
5-8840-0008-0 and grip 5-8840-0007-0.

£

5-8840-0007-0

5-8840-0008-0

2.Install inner bearing outer race by using installer
5-8840-2571-0 and grip 5-8840-0007-0.

l 5-8840-0007-0

5-8840-2571-0

425RW060

3. Adjust the drive pinion mounting distance as follows:

1. Apply gear oil to the inner and outer drive pinion
bearing. Clean the pinion setting gauge set.
Then install the gauge set together with the inner
and outer bearings.

Install gauge plate 5-8840-2572-0 (3), inner pilot
5-8840-2573-0 (2) ,stud and nut 5-8840-0127-0
(4) and outer pilot 5-8840-2575—0 (1) through inner
and outer bearings.

2. Tighten the nut to the specified torque.
Torque: 2.3 N-m (23kg-cm/20 Ib in)

3. Cleanthe side bearing bores. Place discs and dial
indicator on to arbor, and place tool into position in
side bearing bores. Install and tighten the bearing
caps to the specified torque.

Legend
(1) Dial Indicator: 5-8840-0126—-0
(2) Gauge Plate: 5-8840-2572-0
(3) Disc (2 pcs.): 5-8840-2577-0
(4) Arbor: 5-8840-0128-0
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4. Set the dial indicator 5-8840-0126-0 to “0”". 6. After the ZERO setting is obtained, rotate the
Place it on the mounting post of the gauging arbor gauging arbor until the dial indicator rod does not
with the contact button touching the indicator pad. touch the gauging plate. Record the number the
Force the dial indicator downward until the needle dial indicator needle points to.

has made a half turn clockwise. Tighten down the
dial indicator in this position.

425RS022

Legend
g s (1) Example=Dial indicator reading od 0.085
Legen
(1) Dial Indicator 7. Record the pinion depth code on the head of the
(2) Ganging Arbor drive pinion. The number indicates a necessary
(3) Plunger change in the pinion mounting distance. A plus
(4) Gauge Plate number indicates the need for a greater mounting
distance (which can be achieved by decreasing
5. Position the plunger on the gauge plate. Move the the shim thickness). A minus number indicates
gauging arbor slowly back and forth and locate the need for a smaller mounting distance (which
the position at which the dial indicator shows the can be achieved . by_ Increasing the shim
greatest defection. At this point, once again set thickness).  If examination reveals pinion depth
the dial indicator to “0”. Repeat the procedure to code 0", the pinion is “nominal”.

verify the “0” setting.

425RS023

425RS021
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8. Select the shim thickness using the chart;

Pinion marking +3 +2 +1 0 -1 -2 -3
Dial indicator read-
ing (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches) (Inches)
0.024 0.027
0.025 0.027 0.028
0.026 0.027 0.028 0.029
0.027 0.027 0.028 0.029 0.030
0.028 0.027 0.028 0.029 0.030 0.031
0.029 0.027 0.028 0.029 0.030 0.031 0.032
0.030 0.027 0.028 0.029 0.030 0.031 0.032 0.033
0.031 0.028 0.029 0.030 0.031 0.032 0.033 0.034
0.032 0.029 0.030 0.031 0.032 0.033 0.034 0.035
0.033 0.030 0.031 0.032 0.033 0.034 0.035 0.036
0.034 0.031 0.032 0.033 0.034 0.035 0.036 0.037
0.035 0.032 0.033 0.034 0.035 0.036 0.037 0.038
0.036 0.033 0.034 0.035 0.036 0.037 0.038 0.039
0.037 0.034 0.035 0.036 0.037 0.038 0.039 0.040
0.038 0.035 0.036 0.037 0.038 0.039 0.040 0.041
0.039 0.036 0.037 0.038 0.039 0.040 0.041 0.042
0.040 0.037 0.038 0.039 0.040 0.041 0.042 0.043
0.041 0.038 0.039 0.040 0.041 0.042 0.043 0.044
0.042 0.039 0.040 0.041 0.042 0.043 0.044 0.045
0.043 0.040 0.041 0.042 0.043 0.044 0.045 0.046
0.044 0.041 0.042 0.043 0.044 0.045 0.046 0.047
0.045 0.042 0.043 0.044 0.045 0.046 0.047 0.048
0.046 0.043 0.044 0.045 0.046 0.047 0.048 0.049
0.047 0.044 0.045 0.046 0.047 0.048 0.049 0.050
0.048 0.045 0.046 0.047 0.048 0.049 0.050 0.051
0.049 0.046 0.047 0.048 0.049 0.050 0.051 0.052
0.050 0.047 0.048 0.049 0.050 0.051 0.052 0.053
0.051 0.048 0.049 0.050 0.051 0.052 0.053 0.054
0.052 0.049 0.050 0.051 0.052 0.053 0.054 0.055
0.053 0.050 0.051 0.052 0.053 0.054 0.055 0.056
0.054 0.051 0.052 0.053 0.054 0.055 0.056 0.057
0.055 0.052 0.053 0.054 0.055 0.056 0.057 0.058
0.056 0.053 0.054 0.055 0.056 0.057 0.058 0.059
0.057 0.054 0.055 0.056 0.057 0.058 0.059 0.060
0.058 0.055 0.056 0.057 0.058 0.059 0.060 0.061
0.059 0.056 0.057 0.058 0.059 0.060 0.061 0.062
0.060 0.057 0.058 0.059 0.060 0.061 0.062 0.063
0.061 0.058 0.059 0.060 0.061 0.062 0.063 0.064
0.062 0.059 0.060 0.061 0.062 0.063 0.064 0.065
0.063 0.060 0.061 0.062 0.063 0.064 0.065
0.064 0.061 0.062 0.063 0.064 0.065
0.065 0.062 0.063 0.064 0.065
0.066 0.063 0.064 0.065
0.067 0.064 0.065
0.068 0.065
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4. Place the shim (1) on the drive pinion, then install the
inner bearing (2) onto the pinion by using installer
5-8840-2574-0 and a press .

NOTE: Do not apply pressure to the roller cage. Apply
pressure only to the inner race.

5-8840-2574-0

425RW061

5.Install collapsible spacer. Discard the used
collapsible spacer and install a new one.

6. Install drive pinion shaft assembly.
7.Install outer bearing and oil seal slinger.

8.Use oil seal installer 5-8840—-2165-0 to install a new
oil seal that has grease on seal lip.

5-8840-2165-0

N

415RW029

9.Install flange assembly.

10. Install flange nut and washer.
1. Apply lubricant to the pinion threads.

2. Using the pinion flange holder 5-8840-0133-0,
tighten the nut only enough to remove the shaft
end play.

NOTE: Discard used flange nut and install new one.

d(f{ /
e

415RW006

3. Adjust pinion bearing preload.

a. Measure the bearing preload by using a torque
meter and note the scale reading required to
rotate the flange.

b. Continue tightening flange nut until the specified
starting torque is obtained.

Starting torque: 1.1-1.6 N-m (11-16kg-cm/10-14
Ib in)
NOTE:

a. Do not overtighten or loosen and then retighten the
nut.

b. Pinion nut torque should be in the range of
298-380 N-m (30.4-38.8kg-m/220-281 Ib ft).

425RW018
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4. Using punch 5-8840-2293-0, stake the flange
nut at two points.

NOTE: When staking, be sure to turn the nut to ensure
that there is no change in bearing preload. Make sure of
preload again as instructed in 3).

/ 5-8840-2203-0

425RW062

11. Adjust ring gear backlash.

1. Attach the side bearing to the differential
assembly without shims by using installer
5-8840-2570-0 and grip 5-8840-0007-0.

5-8840-0007-0

5-8840-2570-0

425RW063

2. Insert the differential cage assembly with bearing
outer races into the side bearing bores of the
carrier.

3. Using two sets of feeler gauges, insert a feeler
stock of sufficient thickness between each
bearing outer race and the carrier to remove all
end play. Make certain the feeler stock is pushed
to the bottom of the bearing bores.

Mount the dial indicator 5-8840-0126—-0 on the
carrier so that the indicator stem is at right angles to
a tooth on the ring gear.

425RW049
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4. Adjust feeler gauge thickness from side to side
until ring gear backlash is in the specified range.

Backlash: 0.13— 0.2mm (0.005— 0.008in) 5-8840-0007-0 (1).

12.Install the side bearings together with the selected
shims by using installer 5-8840—2570-0 (2) and grip

425RS032

With zero end play and correct backlash 13. Install 5|-de bearmg outer race.

established, remove the feeler gauge packs, 14.Install differential cage assembly.
determine the thickness of the shims required and
add 0.05 mm (0.002 in) to each shim pack to

then install the bearing cap.
provide side bearing preload. Always use new

425RW032

15. Align the setting marks (1) applied at disassembly

shims.

5. Remove side bearing by wusing remover
5-8840-2587-0 and adapter 5-8840-2576-0.

5-8840-2587-0

415RW041

425RS035
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16. Tighten the bolt to the specified torque.
Torque:108N-m (11.0kg-m/80 Ib ft)

Legend
(1) Heel
(2) Toe

(3) Concave Side(Coast)
Gear Tooth Contact Pattern Check and Adjustment (4) Convex Side(Drive)

425RS036

1. Apply a thin coat of Prussian blue or equivalent to the
faces of the 7-8 teeth of the ring gear. Check the
impression of contact on the ring gear teeth and make
necessary adjustment as described in illustration if
the contact is abnormal.

LOW FLANK CONTACT
DECREASE PINION SHIM

TOE CONTACT
INCREASE BACKLASH
7

r:‘ /
LS/

J

HEEL CONTACT
DECREASE BACKLASH

HIGH FACE CONTACT | ;
INCREASE PINION SHIM| !

425RS039
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Differential Cage Assembly

Disassembled View

Legend (5) Differential Shaft
(1) Thrust Washer (for Pinion Gear) (6) Ring Gear

(2) Pinion Mate Gear (7) Bolt

(3) Thrust Washer(for Side Gear) (8) Differention Cage

(4) Side Gear (9) Lock Pin

11111111




DIFFERENTIAL (REAR 244mm) 4A2B-21

Disassembly

1.Remove bolt.
2.Remove ring gear.
3.Remove lock pin using a small drift.

425RS042

4.Remove the differential shaft by using a hard metal
rod and a hammer.

425RS04:

5.Remove pinion mate gear and thrust washer.
6. Remove side gear and thrust washer.

Inspection and Repair

Make necessary correction or parts replacement if wear,
damage, corrosion or any other abnormal conditions are
found through inspection.

Check the following parts:

® Ring gear, pinion gear
® Bearing

Side gear, pinion mate gear, differential shaft
Differential cage, carrier

Thrust washer

Oil seal

Ring gear replacement:

1.The ring gear should always be replaced with the
drive pinion as a set.

2. Discard used bolts and install new ones.
3. Tighten the fixing bolts in a diagonal sequence as
illustrated.

Torque: 177N-m (18.0kg-m/130 Ib ft)

425RW033

Reassembly

425RS048

1. Install side gear with thrust washer.



4A2B-22 DIFFERENTIAL (REAR 244mm)

2.Install the pinion mate gear with thrust washer by 6. Tighten the bolts in diagonal sequence as illustrated.
engaging it with the side gears while turning both Torque: 177N-m (18.0kg-m/130 Ib ft)
pinion mate gears simultaneously in the same
direction. NOTE: Discard used bolts and install new ones.

3. Install differential shaft.
1. Besuretoinstall the differential shaft so thatitisin
alignment with the lock pin hole in the differential
cage.

425RS049

4. Install lock pin.
After lock pininstallation, stake the case to secure the
lock pin.

5.Install ring gear.



DIFFERENTIAL (REAR 244mm) 4A2B-23

Locking Differential Assembly
Disassembled View

425RW027

Legend (7) Differential Plate Retainer
(1) Thrust Washer—Differential Pinion Mate Gear (8) Lock Pin
(2) Pinion Mate Gear (9) Differential Case
(3) Dished Spacer (10) Ring Gear Bolts
(4) Disc (11) Differential Shaft
(5) Plate (12) Differential Side Gear

(6) Ring Gear

Disassembly

1.Remove ring gear.

2.Place one of the axle shafts, which was removed from
the assembly, into a vise. Tighten shaftin vise firmly.
The spline end of the shaft is not to exceed 3 inches
(76.2 mm) above the top of the vise.
Position the differential on the shaft with the ring gear
side down.

3.Remove Lock pin (1) from differential shaft using a
punch.
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4.Remove Differential shaft (2) using hammer and
punch.
Place shop towel behind case to prevent differential
shaft from dropping out of case.

425RW00!

5. Assemble clutch pack unloading tool

5-8840-2586-0 .

a. Install cap (1) to the bottom differential side gear.

b. Install threaded screw cap (2) to top differential
side gear. Thread forcing screws (3) into threaded

screw cap until it becomes centered into the
bottom cap.

c. Tighten forcing screw until tight enough to collapse
dished spacers and allow looseness between side
and pinion mate gears.

6.Both pinion mate gear thrust washers using a shim
stock (1) of 0.51 mm (0.020 in.) or equivalent tool to
push out washers.

425RW007
7.Relieve tension of dished spacers by loosening
forcing screw.

NOTE:
® You may have to adjust the forcing screw slightly to
allow the case to rotate.

8. Insert differential shaft into its hole of case. Pull on
shaft and rotate case until pinion mate gears can be
removed.

9. Remove pinion mate gears.

10. Hold side gear top clutch pack (1) with one hand and
remove positraction unloading tools.

425RW008
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11. Remove top side gear and clutch pack.
NOTE:

® Keep the stack of plates and discs intact and in
exactly the same position while they are being
removed.

12.Remove case from holder. Turn case with flange or
ring gear side up to allow side gear and clutch pack to
be removed from case.

13.Remove differential plate retainer from both clutch
packs to allow separation of the plates and discs.

NOTE:

® Keep the discs and plates in the same order as they
were removed.

425RW00!

Legend
(1) Differential Plate
(2) Differential Disc
(3) Dished Spacer
(4) Side Gear

Inspection and Repair

Cleaning
e All parts with solvent.

Visual Inspection

® Clean all parts with solvent.

® Plates and Discs. If any one disc or plate in either
stack shows evidence of excessive wear or scoring,
the complete stack is to be replaced on both sides.

® Side Gears and Pinion Mate Gears. The gear teeth of
these parts should be checked for extreme wear and
possible cracks. The external teeth of the side gear,
which retain the concentric groove discs, should also
be checked for wear or cracks.

e |f replacement of one gear is required due to weatr,
etc., then both side gears, pinion mate gears, and
thrust washers are to be replaced.

o Differential Shaft. If excessive wear is evident, the
differential shaft should be replaced.

e Differential Plate Retainers. If wear is evident on any
one of the differential plate retainers, all four retainers
must be replaced.

e Differential Case. If scoring, wear or metal pickup is
evident on the machined surfaces, replacement of
the case is necessary.

Reassembly

1. Lubricate thrust face of side gears, plates and discs
with the proper limited slip rear axle lubricant.

2.Assemble plates and discs in exactly in the same
position as they were removed, regardless of whether
they are new or original.

3. Install differential plate retainer to ears of plates.
NOTE:

® Make sure bhoth retainers are completely seated on
ears of plates.

4. Install clutch pack and side gear into bottom side gear
bore. Make sure clutch pack stays assembled to side
gear splines, and that retainers are completely seated
into pockets of case.

NOTE:

® To prevent clutch pack from falling out of case, hold
clutch pack in place by hand while repositioning case
on bench.

5.Install other side gear and clutch pack. Make sure
clutch pack stays assembled to side gear splines, and
retainers are completely seated into pockets of case.

6. Hold clutch packin position and assemble special tool
5-8840-2586-0, screw cap (2), cap (1) and forcing
screw (3). Tighten forcing screw into bottom cap to
hold both clutch packs in position.

7. With tools assembled to case, position case on shaft
by aligning splines of side gear with those of shaft.
Tighten forcing screw to compress clutch packs in
order to provide clearance for pinion mate gears.

425RW064
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8. Install pinion mate gears. 13.Install ring gear and tighten the bolts in diagonal
e Place the pinion mate gears into the differential 180 sequence as illustrated.
degrees apart. Torque: 177N-m (18.0kg-m/130 Ib ft)

9. While holding gears in place, insert differential shaftin
its hole of case. Pull on shaft and rotate case, allowing
gears to turn. Make sure that holes in pinion mate
gears align with holes in case.

® It may be necessary to adjust tension on forcing
screw to rotate case.

10. Tighten forcing screw to compress the clutch packs,
to allow installation of tapered washers.

11. Lubricate tapered washers (2), and assemble into
case (1). Use a small screw driver to push washers
into place. Remove tools.

NOTE: Discard used bolts and install new ones.

425RW033
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12. Position differential shaft in case and drive in with
hammer. Be sure lock pin hole of differential shaft (5)
is properly aligned to allow installation of lock pin (3).
Be sure that thrust washers and differential pinion
gears are aligned with the differential case (4). Install
new lock pin to proper depth using a punch.
Stake (peen) metal of case over pin in two places, 180
degrees apart.

425RW013
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Main Data and Specifications
General Specifications

Rear axle
Type Banjo, Semi—floating
Rear axle Size 244 mm (9.61 in)
Gear type Hypoid
Gear ratio (to 1) 4.100(6VE1L with A/T)
4.300(6VE1 with M/T,4JX1)
Differential type Two pinion
Lubricant Grade GL-5: (Standard differential)
GL-5, LSD: (Limited slip differential)
Locking Differential Lubricant 80W90 GL-5
(USE Limited Slip Differential Gear Lubricant or Friction
Modifier Organic Additive)
Capacity 3.0 liter (2.6 Imp qt/3.2 US qt)
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Torque Specifications

| 44 N-m (4.5 kg-m/33 I ft) |

108 N'm (11.0 kg-m/80 Ib ft) |
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Special Tools

TOOL NO. ILLUSTRATION TOOL NO.

ILLUSTRATION TOOL NAME TOOL NAME

5-8840-2294-0 5-8840-2576-0

(J-39210) (J-8107-3)
Installer; Axle shaft inner Adapter; Side bearing
seal plug

QURE205

5-8840-0133-0 5-8840-0008-0

J-8611-01)

(J-8614-01) (- .
. Installer; Outer bearing

Pinion flange holder outer race

QO RWQAT SO1RSEIT

5-8840-2165-0
(3-37263)

\ Installer; Pinion oil seal

201RE211 QriRE212

5-8840-0007-0
(J-8092)
Grip

5-8840-2029-0 5-8840-2571-0

(-42832) (J-42831)
Holding fixture Installer; Inner bearing
outer race

201 RWOSA S01REZ19

5-8840-2575-0
(J-42824)
Pilot;Outer

\;

\ 5-8840-0003-0
>, (J-3289-20)
\V’V Holding fixture base

SO1RSE12 Q01 RSz

. 5-8840-2587-0 5-8840-0127-0
@@{ED:E (J-42379) (J—21777-43)
L Nut & Stud

Remover; Bearing

201 RW0AS 01RE2




4A2B-30 DIFFERENTIAL (REAR 244mm)

ILLUSTRATION

TOOL NO.
TOOL NAME

ILLUSTRATION

TOOL NO.
TOOL NAME

QUiRsZE

5-8840-2573-0
(J-42827)
Pilot;Inner

N

QRS2

5-8840-2293-0
(J—-39209)
Punch; End nut lock

S01REZ23

5-8840-2572-0
(J-42826)
Gage plate

RE2E

5-8840-2570-0
(J-42829)
Installer; Side bearing

QUriREZ24

5-8840-0126-0
(J-8001)
Dial indicator

SRE230

5-8840-2323-0
(J-39602)
Remover; Outer bearing

(I

S01REEES

5-8840-2577-0
(J-42825)
Disc (2 required)

©©

E(l(llllllllIlmllllllll(llllll((lllililllIltllllﬂlllilﬂf'

201 RWOS4

5-8840-2586-0
(J—39858)
Clutch pack unloading
tool kit Includes
Screw cap, Cap and
Forcing screw

SREZ2S

5-8840-0128-0
(J-23597-1)
Arbor

N

S01RE208

5-8840-2574-0
(J-42828)
Installer; Pinion bearing
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Service Precaution

WARNING: IF SO EQUIPPED WITH A
SUPPLEMENTAL RESTRAINT SYSTEM (SRS),
REFER TO THE SRS COMPONENT AND WIRING
LOCATION VIEW IN ORDER TO DETERMINE
WHETHER YOU ARE PERFORMING SERVICE ON OR
NEAR THE SRS COMPONENTS OR THE SRS
WIRING. WHEN YOU ARE PERFORMING SERVICE
ON OR NEAR THE SRS COMPONENTS OR THE SRS
WIRING, REFER TO THE SRS SERVICE
INFORMATION. FAILURE TO FOLLOW WARNINGS
COULD RESULT IN POSSIBLE AIR BAG
DEPLOYMENT, PERSONAL INJURY, OR
OTHERWISE UNNEEDED SRS SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED, do not
use supplemental coatings (Paints, greases, or other
corrosion inhibitors) on threaded fasteners or
fastener joint interfaces. Generally, such coatings
adversely affect the fastener torque and the joint
clamping force, and may damage the fastener. When
you install fasteners, use the correct tightening
sequence and specifications. Following these
instructions can help you avoid damage to parts and
systems.



4B1-2 DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Shift on the Fly System (Lever Type)

Outline of Shift on the Fly System
(Lever Type)
The shift on the fly system (Lever type) switches between
2 wheel drive (2WD) and 4 wheel drive (4WD) by driver’s
shifting the transfer control lever on the floor.
This system controls below operations.
1. Connecting front wheels to, and disconnecting them
from, the front axles by vacuum actuator.
2.Indicator on instrument panel.

3.4WD signal to Electronic Hydraulic Control Unit for
brake system (If anti—lock brake system is equipped).



DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-3

Shift on the Fly Vacuum Piping and Electric Equipment
(For Lever Control Type)

Vacuum Piping Diagram

ﬁ DIESEL ENGINE
EGR:VSVY
GASOLINE ENGINE ? I\I: []
Tank

Vacuum pipe Tank
\ Check valve

Vacuum pipe

Inlet manifold

Lt J)
g 4X2 qu— 44

S

EX
Gre
N7
RH 4 - g: mp LH
Axle shaft S
VSV Air filter

[(:l: (Blue)

VSV Assembly, Actuator Assembly Vacuum Tank

CO04RWO015

412RS032

412RS033



4B1-4 DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Inspection and Repair
Vacuum Piping

GASOLINE ENGINE

Pipe
Tank 4 ™
Inlet manifold
P I
] Check Valve
I
Pipe DIESEL ENGINE
Blue EGH VSV
Tank
Vacuum pump
Check Valve
1. Pull out the Hose A in figure and install a vacuum Check Valve
gauge.
2.Plug up Hose B in figure to prevent the leak of
vacuum.
3. Start the engine and measure vacuum 2 or 3 minutes
afterward.
4.Repeat 1) and 2) but with Hose A plugged and Hose B ;
pulled out. 2
5.1f vacuum measures —400mmHg, or if it shows a
sudden drop immediately after engine stop, inspect
the hose, tank, and pipe for damage.
NOTE: Be careful not to permit the entry of dust and \\._
water during inspection. 7

6. Pull out Hose D in above illustration.
7.Plug Hose E in above illustration.

8. Make sure that Hose D in above illustration is under
atmospheric pressure.

9. Pull out Hose E and plug Hose D, and make sure that
Hose E is under atmospheric pressure.

10.If Check 8) or 9) has revealed stoppage, check and

see thatthere is no bend, foreign matter in the hose or
in the filter. If there is trouble, repair or replace.

CO04RS00«

1. Apply vacuum from the orange colored side(1).
Vacuum:—400mmHg
2.Check leakage of vacuum.

3. Make sure that vacuum cannot be applied from the
black colored side(2).



DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-5
4.1f vacuum is not applicable as much as —400mmHg, 1. With battery not connected (Usual).
and if there is resistance on the intake side, replace A—C:There is continuity
with a new check valve. '
B:Closed
VSV Assembly 2. With battery connected
Inspect the vehicle side harness as follows: A — B:There is continuity
C:Closed
3.1f 1) and 2) fail, replace with a new VSV.
Axle Position Switch
A
B
Legend
(1) Grey
(2) Blue

1. Remove connector.
2. Shift transfer lever to 2H and start the engine.
NOTE: Do not move the vehicle while inspection.

3. Make sure that there is continuity in the vehicle side of
harness. If there is no continuity, check transfer shift
switch and wiring.

Inspect both VSVs as follows:

F04RS004

1. With ball (1) being free
A — B:There is continuity
2. With ball forced into the switch
A — B:No continuity
3.1f 1) and 2) fail, replace with a new switch.

412RS048



4B1-6 DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Transfer Position Switch

412RW040

Legend
(1) Ball

1. With ball being free.
A-B : There is continuity.
2. With ball forced into the switch.
A-B : No continuity.
3.1f 1) and 2) fail, replace with a new switch.



DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

4B1-7

Shift on the Fly System (Push Button Type)

Outline of Shift on the Fly System (Push Button Type)

The shift on the fly system switches between 2 wheel

drive (2WD) and 4 wheel drive (4WD) electrically by

driver’s pressing the 4WD switch (push button type) on

instrument panel.

This system controls below operations. (Shifting between

“4H" and “4L" must be performed by transfer control lever

on the floor.)

1. Shifting the transfer front output gear (Connecting to,

and disconnecting from, front propeller shaft by motor
actuator).

System Diagrams

2. Retrial of shifting the transfer front output gear.

3. Connecting front wheels to, and disconnecting them
from, the front axles by vacuum actuator.

4. Indicator on instrument panel.

5.4WD out signal to other Electronic Hydraulic Control
Unit (If anti-lock brake system is equipped).

GASOLINE ENGINE 4WD INDICATOR LAMP

INLET
MANIFOLD

4WD

AXLE POSITION

CONTRC

DIESEL ENGINE

s

UNIT

b

AWD
Sw

5]

PUMP
CHECK
VALVE

Ft PROP

POSITION
SWITCH

R
Rr PROP g@[[mr';

@

MCTCR
ACTUATOR

412RW050



4B1-8 DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Normal Operation

The motor actuator mounted on transfer rear case is of the transfer position switch changes. The vacuum
driven by signal from 4WD switch on instrument panel. solenoid valve (VSV) is driven by the signal from transfer
After complete the connecting transfer front output gear position switch and the vacuum actuator connects front
to, or disconnecting it from, front propeller shaft, condition wheels to, or disconnect them from, front axles.

Time Chart of Shifting Under Normal Condition

2WD — 4WD 4WD — 2WD
AWD switch on 2WD(Close)
instrument panel 4WD(Open)
4WD ' !
Motor rotating —\—1
Off |
(Trial of shifting) E
2WD !
Transfer position 2WD(Open) E i
switch 4WD(Close) ! |
2WD(On) i ' |
VSV 1 | 1
4WD(OFf) | :
2WD(On) i ' | ‘
V8V 2 i i
4WD(Off) i :
Axle vacuum 4WD E i |
actuator 2WD ! 3
SWD(Open) ' :
Axle switch i i
4WD(Close) ! 3
Off (2WD) | i i i
Blink (2Hz) | |
AWD indicator lamp
Blink {4Hz)
On (4WD)

FO4RW002



DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

4B1-9

Retrial

The motor actuator starts transfer gear shifting after
signal from 4WD switch on instrument panel has been
received. But the shifting may be impossible in cold
weather or under high speed condition. When 2 seconds
have passed since transfer gear shifting started and the
transfer position switch dose not turn on (the gear
engagement is not completed), the motor reverses its
rotation for 1.2 seconds and tries again to shift transfer

Time Chart of Shifting Under Severe Condition (re-
trial)

gear. This procedure is repeated 3 times in maximum.
While this procedure, 4WD indicator lamp blinks by 2 Hz.
If the transfer position switch does not turn on after
aforementioned procedure has been repeated 3 times,
the gear shifting is stopped and 4WD indicator lamp’s
blinking changes from 2Hz to 4Hz to notify driver that the
gear shifting is stopped. This blinking of indicator lamp
continues until 4WD switch is returned from 4WD to 2WD.

2WD — 4WD
4WD switch on 2WD(Close) - E—
instrument panel 4WD(Open)
4WD i t=0.1sec.
Motor rotating
Off
(Trial of shifting) i
2WD i
Transfer position 2WD(Open) : 3
switch 4WD(Close) i 3
4WD : |
V3V 1 ! ‘
2WD ! !
AWD |
VaY 2 ! ‘
2WD ! !
Axle vacuum 4WD : :
actuator 2WD i |
. 2WD(Open) i i
Axle switch ! !
4WD(Close) ; 3
Off (2WD) l w
Blink (2Hz) i
4WD indicator lamp
Blink (4Hz)
On (4WD)

FO4RW003



4B1-10DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Warning at “4L” position : In view of the shifting switch when vehicle is in “4L” condition. In the case this
mechanism of transfer, the gear shifting from 4WD to condition continues for 2 seconds, the shifting to 2WD is
2WD at “4L” condition is impossible. Therefore, the stopped and the indicator lamp’s blinking changes from
transfer position switch can not be turned off by 4WD 2Hz to 4Hz to notify driver of wrong operation.
Time Chart of Shifting from 4WD to 2WD at “4L"
Condition
2WD — 4WD
4WD switch on 2WD(Close)
instrument panel 4WD({Open) _
4WD | |
Motor rotating | i
_ . Off —— 2sec. !
{Tral of shifting) |
2WD 3
Transfer position 2WD{(Open) i i §
switch 4WD(Close) ! }
2WD(0n) | !
TR | | |
AWD(Off) ! : !
2WD(On) ! i
VsV 2 i : 1
AWD(Of) ! : :
Axle vacuum 4WD i : :
actuator 2WD i i 3
SWD(O | |
Axle switch ©pen) 3 ! !
4AWD(Close) ! i :
Off (2WD) i ! !
| 2sec i 3
Blink (2Hz) | ! !
4AWD indicator lamp !
Blink (4Hz) |
On (4WD) ]

FO4RW005

4WD out signal to other Electronic Hydraulic Control
Unit : 4WDcontrol unit sends 4WD out signal to other
Electronic Hydraulic Control Unit as below.

4WD out signal Vehicle Condition Transfer position switch Front axle switch
(Period)
120 ms 2WD 2WD (Open) 2WD (Open)
240 ms 4WD 4WD (Close) 4WD (Close)




DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-11

Functions of Indicator Lamp

Indication of vehicle condition : Indicator lamp is
controlled by 4WD control unit and shows vehicle
conditions as below.

Indicator Vehicle condition 4WD switch Transfer position Front axle switch
switch

Off 2WD Off (Close) 2WD (Open) 2WD (Open)

On 4WD On (Open) 4WD (Close) 4AWD (Close)
Blink (2Hz) Operating On (Open) 4WD (Close) 2WD (Open)
Off (Close) 2WD (Open) 4WD (Close)

Blink (4Hz) Stop operating On (Open) 2WD (Open) 2WD (Open)
Off (Close) 4WD (Close) 4WD (Close)

Bulb check : To check the bulb of indicator lamp, the
indicator lamp comes on when ignition key is turned on,
and goes off when the engine is started.

Retrials from 2WD to 4WD : In cold weather or under
high speed condition, the gear shifting (engagement)

Diagnosis
Before Judging That Troubles Occur
(Unfaulty mode)

When Switching from 2WD to 4WD

1.In case that blinking frequency of the 4WD

indicator changes from 2Hz to 4Hz.

When heavy synchronization load is needed, the
motor actuator tries the shifting transfer gear three
times including the activation shifting. While the
motor actuator tries shifting, the indicator blinks by
2Hz. If the third shifting fails, the indicator’s blinking
changes from 2Hz to 4Hz at the same time that the
motor actuator shifted back to 2WD.

Heavy synchronization load occurs by:
e extremely lower temperature.

® higher speed, rotation difference of wheels during
cornering.

Solution 1: Operate again after stop the vehicle or
slow down.

2.In case that the 4WD indicator continues blinking

by 2Hz for more than 11.5 seconds.

When there is rotation difference of wheels or there
is phase difference between front wheels and axles,
it is difficult to connect front wheels to front axles. The
blinking by 2Hz shows that shifting the transfer gear
or connecting the front wheels is in the middle of
operating. In above case, the indicator’s blinking by
2Hz shows that connecting the front wheels is not
completed (because the indicator’s blinking changes
to 4Hz when the shifting transfer gear is impossible.).
And removal of rotation or phase difference make
connecting the front wheels possible.

Solution 2: When vehicle is running, drive
straight ahead while accelerating and
decelerating. When vehicle is at a stop, move the
vehicle forward and backward from 2 to 3 meters.

sometimes does not complete by 3 trials. In such case,
the indicator lamp inform driver of this incident as
aforementioned chart (shown at Retrial in Outline of shift
on the fly system).

When switching from 4WD to 2WD

1.In case that the 4WD indicator continues blinking

by 2Hz .

The 4WD indicator continues blinking by 2Hz until
both shifting the transfer gear and disconnecting the
front wheels are completed when switching 4WD to
2WD. When driveline is loaded with torsional torque,
the shifting transfer gear and disconnecting front
wheels are impossible. In this case, removal of
torsional torque on driveline make the shifting
transfer gear and disconnecting front wheels
possible.

Solution 3: When vehicle is running, drive
straight ahead while accelerating and
decelerating. When vehicle is at a stop, move the
vehicle forward and backward from 2 to 3 meters.

2.In case that the 4WD indicator’s blinking changes
from 2Hz to 4Hz.
Check the position of transfer lever. Is it at “4L”
position? In view of the shifting mechanism of
transfer, the gear shifting from 4WD to 2WD at “4L”"
condition is impossible.

Solution 4: Push the 4WD switch to 4WD, shift the
transfer lever to “High” position and re—operate
the 4WD switch to 2WD.
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Parts Location (LHD / Diesel Engine Model)

11

10

Legend

1)
)
®3)
(4)
(5)
(6)
()

-12

1-9

H-7, H-8, H-24, H-25
Fuse Box

C-16

C-94

H-4, H-5

(8)

(9)
(10)
(11)
(12)
(13)
(14)
(15)

P-17

P-18

P-19

H-60

Relay & Fuse Box
H-12, H-16
E-21

E-45

DO8RW852




DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-13

Parts Location (LHD / Gasoline Engine Model)

12 9
10

Legend (9) M-22

(1) 1-12 (10) M-23

(2) 1-9 (11) M-24

(3) H-7,H-8, H-24, H-25 (12) H-10

(4) Fuse Box (13) M-26

(5) C-16 (14) Relay & Fuse Box

(6) C-94 (15) H-12, H-16

(7) H-5 (16) E-30

(8) M-11, M-12




4B1-14DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Parts Location (RHD / Diesel Engine Model)

11

Legend

1)
)
®3)
(4)
(5)
(6)
()

-9

-12
E-45
E-21
H-7, H-9
C-16
C-94

(8)

(9)
(10)
(11)
(12)
(13)
(14)
(15)

H-4, H-5

P-17

P-18

P-19

H-60

Relay & Fuse Box

H-15, H-16, H-25, H-26, H-27
Fuse Box

DO8RW831
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Parts Location (RHD / Gasoline Engine Model)

Legend (9 M-22

(1) 1-9 (10) M-23

(2) 1-12 (11) M-24

() H-7,H-9 (12) H-10

(4) C-16 (13) H-12

(5) H-5 (14) Relay & Fuse Box

(6) C-94 (15) E-30

(7) M—26 (16) H-15, H-16, H-25, H-26, H-27

(8) M-11, M-12 (17) Fuse Box
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Wiring Diagram (LHD Model)
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DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-17

Wiring Diagram (LHD / Diesel Engine Model)
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Wiring Diagram (LHD / Gasoline Engine Model)
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Wiring Diagram (RHD Model)
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4B1-20DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY)

Wiring Diagram (RHD / Diesel Engine Model)
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DRIVE LINE CONTROL SYSTEM (SHIFT ON THE FLY) 4B1-21

Wiring Diagram (RHD / Gasoline Engine Model)
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Connector List
No. Connector face No. Connector face
M1 31 21 M n 2|3 ;
C-16 [¢] o) H-8 ® 7[8[sfig] 1114215314 '
(8] [71 (6] [5] (LHD)
Cc-94 H-8
(RHD)
2 3|4
E-21 H-9 s|6|7|8|9 1001112
(LHD) 13/14({15(16|17|18[13|20)
i ol F [
E-30 H-9 mz]s 4/5 BEBEE : -
211314151 1819'2021'2 EaZ ECEINEEE EEE
{RHD) B A T F
[ |
E-45 [Ca]] H-10
E—F
H-4 H-12
(LHD)
| Tl Sl lm
H-5 H-12 el - | B
(RHD) 5/6|7[8|910]
H-7 H-15
(LHD)
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No. Cannector face No. Connector face
= =
H-15 H-60 1 21
(RHD) 3 NE
H-16 1]234s 5|7|8[sh 19 e BHHMHHHHM"H
HEEKEL 18119012 15| 6] 17| |16 ha feo |21 |2 loa [22] b | [27] o [
(LHD) |
=y |
H-16 1]2]3]4 5(67(8
(RHD) QOT1[12/13 1 415/16(17|18] -2
112|334 5|6(7|8
(|I:||—_|2|§) 9 [1O11[1213 |1 4/15/16(17|18} M-11
" " [ ]
1(2(3 4|5|6
H-24 15 7(8|g 1o N11[12[13[14] '° M-12 E. 1
(RHD) = L1
H-25 1(2|3]4]5 s(7|8]aft I M-22
1|1zhaf 4 1 81 ool 1l 13[1
I T Py T
) 1]2/3]4|5 6|7 M-2
H-26 1o[1112/13/14/ 16|l 16/1718 3
H-27 M-24
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No. No. Connector face

M-26

P-19
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Diagnosis of the Faults Based on the
Status of 4WD Indicator Lamp, 4WD
Switch and T/F Change Lever

Diagnosis charts are shown on below. If troubles can not
be solved after every chart was traced, troubles may
occur in the 4WD control unit. In this case, replace the
4WD control unit and trace every chart again.

Fault on switching from 2WD to 4WD

1.In case that 4WD indicator’s blinking changes
from 2Hz to 4Hz after Solution 1 is carried out.
Faults occur in the motor actuator or the transfer case
assembly. Remove the motor actuator and check
function. If problem was found and it was repaired, try

Solution 1 again.

After that, disassemble the

transfer case assembly for check and repair or
replace. If incident is not improved after above
mentioned actions were taken, replace the 4WD
control unit.

2.In case that 4WD indicator does not blink nor
light, when switching from 2WD to 4WD.

Step

Action

Yes

No

1

Is ignition turned on?

Go to Step 2

Turn on the
ignition and trace
this chart from
start.

Does the indicator light comes on when the engine is not started?

Go to Step 3

Burning out of
indicator lamp or
disconnection of

harness wire.
Trace this chart

from the start
after repair or
replace.

Start the engine.
Is the 4WD switch turned from 2WD to 4WD?

Short-circuit
(body short) on
harness of the

4WD switch.

Fault of the 4WD
switch (holding
the closed
condition).
Trace this chart
from the start
after repair or
replace.

Push the 4WD
switch to 4WD.
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3.Case that the indicator keeps blinking by 2Hz
after aforementioned Solution 2 is carried out.

Step

Action

Yes

No

1

Check the air pressure and wear of all tires.
Were problems found?

Try Solution 2
after adjust the
air pressure and
replace worn
tires.

Go to Step 2

Can the transfer lever be operated from High to 4L or vice versa?

Go to Step 3

Disconnection of
the motor
actuator harness
wiring. Trace this
chart from the
start after repair
or replace.

Faults on the
motor actuator.
Trace this chart

from the start

after replace.

Internal faults of
transfer case.
Disassemble the
transfer case for
check. Trace this
chart from the
start after repair
or replace.

Pull out the hoses from vacuum actuator and operate 4WD
switch.

Is there negative pressure on either of hoses?

Go to Step 4

Faults on the
transfer position
switch or its
harness. Trace
this chart from
the start after
repair or replace.

Faults on the
VSV main body,
its harness or
vacuuming
system. Trace
the front axle
diagnosis chart in
this section.
After that, trace
this chart from
the start.

Check the axle switch.
Were problems found?

Internal faults on
axle switch.
Trace this chart
from the start
after replace.

Disconnection on
the axle harness.
Trace this chart
from the start
after repair or
replace.

Faults on Front
Axle ASM. Trace
the front axle
diagnosis chart in
this section.
After that, trace
this chart from
the start.
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Fault on switching from 4WD to 2WD
1. Case that indicator does not blink nor turn out.

Step Action Yes No
1 Short circuit of
- N the indicator
2
Does the indicator turn out by ignition off* Go to Step 2 harness.
2 Disconnection on
. - the 4WD switch
5
Is the 4WD switch on 2WD position® harness or
breakdown of the
4WD switch in
open state. Turn the 4WD
Trace this chart switch to 2WD
from the start position. Trace
after repair or this chart from
replace. the start.
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2.Case that indicator keeps 2Hz blinking after
aforementioned Solution 3 is carried out.

Step Action Yes No
1 Check the air pressure and wear of all tires. Try Solution 3
after adjust the
Were problems found? air pressure and
replace worn
tires. Go to Step 2
2 Faults on the
. . harness wiring of
Can the transfer lever be operated from High to 4L or vice versa? motor actuator.
Trace this chart
from the start
after repair or
replace.
Internal faults on
transfer case.
Disassemble the
transfer case for
check. Trace this
chart from the
start after repair
or replace.
Faults on the
motor actuator.
Trace this chart
from the start
after or replace. Go to Step 3
3 Pull out the hoses from vacuum actuator and operate 4WD Faults on the
switch. transfer position
. . switch or its
Is there negative pressure on either of hoses? harness. Trace
this chart from
the start after
repair or replace.
Faults on the
VSV main body,
its harness or
vacuuming
system. Trace
the front axle
diagnosis chart in
this section.
After that, trace
this chart from
Go to Step 4 the start.
4 Check the axle switch. Internal faults on
axle switch.

Were problems found?

Trace this chart
from the start
after replace.

Faults on Front
Axle ASM. Trace
the front axle
diagnosis chart in
this section.
After that, trace
this chart from
the start.

Short circuit
(body short) or
disconnection of
the axle harness.
Trace this chart
from the start
after repair or
replace.
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3.Case that indicator’s blinking changes to 4Hz
after aforementioned Solution 4 is carried out.

Step

Action

Yes

No

1

Can the transfer lever be operated from High to 4L or vice versa?

Faults on the
harness wiring of
motor actuator.
Trace this chart
from the start
after repair or
replace.

Faults on the
motor actuator.
Trace this chart

from the start

after replace.

Internal faults on
transfer case.
Disassemble the
transfer case for
check. Trace this
chart from the
start after repair
or replace.

Faults on the
4WD control unit.
Trace this chart
from the start
after replace.
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Front Axle Diagnosis

® When the 4WD switch is operated from 4H to 2H,
indicator light does not go out.

Trace this chart
from the start.

Step Action Yes No
1 Drive slow 100 — 200m after a few minutes” idling.
Has indicator light gone out? All right. Go to Step 2
2 Jack up front tires.
Does the right side of front wheel rotate when the left side of front
wheel is rotated? Go to Step 4 Go to Step 3
3 1. Check the actuator switch. Disassemble axle
2. Check the circuit to indicator. ASM for check.
Trace this chart Trace this chart
2
Was a problem found from the start from the start
after repair or after repair or
replace. replace.
4 1. Check the VSV valve. Trace this chart
2. Check the circuit to VSV valve. from the start
after repair or
Was a problem found? replace. Go to Step 5
5 Is vacuum piping all right? (tank, hose, & pipe damage or trouble) Trace this chart
from the start
after repair or
Go to Step 6 replace.
6 Does actuator work all right? Disassemble axle

ASM for check.
Trace this chart
from the start
after repair or
replace.
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® When the 4WD switch is operated from 2H to 4H,
indicator light is not actuated.

Step Action Yes No
1 Drive slow 100 — 200m after a few minutes” idling.
Has indicator light actuated? All right. Go to Step 2
2 Jack up front tires.
Does not the right side of front wheel rotate when the left side of
front wheel is rotated? Go to Step 4 Go to Step 3
3 1. Check the actuator switch. Disassemble axle
2. Check the circuit to indicator. ASM for check.
Trace this chart Trace this chart
?
Was a problem found? from the start from the start
after repair or after repair or
replace. replace.
4 1. Check the VSV valve. Trace this chart
2. Check the circuit to VSV valve. from the start
after repair or
Was a problem found? replace. Go to Step 5
5 Is vacuum piping all right? (tank, hose, & pipe damage or trouble) Trace this chart
from the start
after repair or
Go to Step 6 replace.
6 Does actuator work all right? Disassemble axle

Trace this chart
from the start.

ASM for check.
Trace this chart
from the start
after repair or
replace.
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Shift on the Fly Vacuum Piping and Electric Equipment
(For Push Button Type)

Vacuum Piping Diagram

F?] jr——— === GASOLINE ENGINE- — — — — — — —
?:::ﬁ Inlet manifold

Check valve

:

To Engine VSV

Tank

g:»m

Air filter

C04RWO013

VSV Assembly, Actuator Assembly Vacuum Tank

412RS032 412RS033
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Inspection and Repair
Vacuum Piping

To Engine VSV
Pipe T
Tank
E) Inlet manifold
: (E
] V8V
) = (Grey) Check Valve
DIESEL ENGINE
ﬁ ” QE
] V3V i
= (Biug) Pipe
Tank
Vacuum Pump
Check Valve
1. Pull out the Hose A in figure and install a vacuum Check Valve

gauge.
2.Plug up Hose B in figure to prevent the leak of
vacuum.

3. Start the engine and measure vacuum 2 or 3 minutes
afterward.

4.Repeat 1) and 2) but with Hose A plugged and Hose B
pulled out.

5.1f vacuum measures —400mmHg, or if it shows a
sudden drop immediately after engine stop, inspect
the hose, tank, and pipe for damage.

NOTE: Be careful not to permit the entry of dust and
water during inspection.

6. Pull out Hose D in above illustration.

7.Plug Hose E in above illustration.

8. Make sure that Hose D in above illustration is under
atmospheric pressure.

9. Pull out Hose E and plug Hose D, and make sure that
Hose E is under atmospheric pressure.

If Check 8) or 9) has revealed stoppage, check and

see thatthere is no bend, foreign matter in the hose or
in the filter. If there is trouble, repair or replace.

10.

G

CO04RS00«

1. Apply vacuum from the orange colored side(1).
Vacuum:—400mmHg
2.Check leakage of vacuum.

3. Make sure that vacuum cannot be applied from the
black colored side(2).
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4.1f vacuum is not applicable as much as —400mmHg,
and if there is resistance on the intake side, replace
with a new check valve.

VSV Assembly
Inspect the vehicle side harness as follows:

412RS071

Legend
(1) Grey
(2) Blue

1. Remove connector.
2. Shift transfer lever to 2H and start the engine.
NOTE: Do not move the vehicle while inspection.

3. Make sure that there is continuity in the vehicle side of
harness. If there is no continuity, check transfer shift
switch and wiring.

Inspect both VSVs as follows:

F04RS004

1. With battery not connected (Usual).
A-C:There is continuity
B:Closed
2. With battery connected
A — B:There is continuity
C:Closed
3.1f 1) and 2) fail, replace with a new VSV.

Axle Position Switch

412RS048

1. With ball (1) being free
A — B:There is continuity
2. With ball forced into the switch
A — B:No continuity
3.1f 1) and 2) fail, replace with a new switch.

Motor Actuator Assembly

Inspect the function of the motor actuator assembly as
follows:
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1. Disassemble the motor actuator from transfer rear
case.

Shift rod of the motor actuator moves and stops
at 2WD position.

412RW03

Legend Legend
(3) Shift Rod (1) 2wD
(4) Connector (2) 4WD

(3) Shift Rod

2.Connect the terminals as shown in figure. (4) Connector

Shift rod of the motor actuator moves and stops
at 4WD position.

4.1f 2) and 3) fail, replace with a new motor actuator.

Transfer Position Switch
]
oo |
300
]
4
Legend
(1) 2WD 412RW040
(2) 4wD Legend
(3) Shift Rod (1) Ball

(4) Connector

1. With ball being free.
A-B : There is continuity.
2. With ball forced into the switch.
A-B : No continuity.
3.1f 1) and 2) fail, replace with a new switch.

3. Connect the terminals as shown in figure.
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4WD Control Unit (For Push Button Type)
4WD Control Unit Associated Parts

Legend (3) Harness Connector
(1) Lower Cluster Assembly (4) Nut
(2) Front Console Assembly (5) 4wWD Control Unit
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Removal
1.Remove lower cluster assembly and front console
assembly.
Refer to Interior Trim in Body and Accessories
section.

2.Remove nut.
3.Remove 4WD control unit.
4.Disconnect harness connector (1).

412RW045

Legend
(1) Harness Connector

Installation
1. Connect harness connector, then install 4WD control
unit.

2.Install lower cluster assembly and front console
assembly.
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MEMO
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Service Precaution

WARNING: IF SO EQUIPPED WITH A
SUPPLEMENTAL RESTRAINT SYSTEM (SRS),
REFER TO THE SRS COMPONENT AND WIRING
LOCATION VIEW IN ORDER TO DETERMINE
WHETHER YOU ARE PERFORMING SERVICE ON OR
NEAR THE SRS COMPONENTS OR THE SRS
WIRING. WHEN YOU ARE PERFORMING SERVICE
ON OR NEAR THE SRS COMPONENTS OR THE SRS
WIRING, REFER TO THE SRS SERVICE
INFORMATION. FAILURE TO FOLLOW WARNINGS
COULD RESULT IN POSSIBLE AIR BAG
DEPLOYMENT, PERSONAL INJURY, OR
OTHERWISE UNNEEDED SRS SYSTEM REPAIRS.

CAUTION: Always use the correct fastener in the
proper location. When you replace a fastener, use
ONLY the exact part number for that application.
ISUZU will call out those fasteners that require a
replacement after removal. ISUZU will also call out
the fasteners that require thread lockers or thread
sealant. UNLESS OTHERWISE SPECIFIED, do not
use supplemental coatings (Paints, greases, or other
corrosion inhibitors) on threaded fasteners or
fastener joint interfaces. Generally, such coatings
adversely affect the fastener torque and the joint
clamping force, and may damage the fastener. When
you install fasteners, use the correct tightening
sequence and specifications. Following these
instructions can help you avoid damage to parts and
systems.
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General Description

TOD INDICATOR LAMP

§
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TOD (Torque on Demand) system is traction state control
system to vehicle.
Transfer Position and Drive Mode
Three drive modes can be selected through operation of
4WD switch and transfer lever.
Transfer Position TOD SW Mode Drive mode
HIGH ON (NORMAL) 2H Rear wheel drive
OFF (PUSHED) TOD Electronically controlled torque split
four wheel drive
4L ON/OFF 4L Low-speed mechanical lock-up four
wheel drive

The electronic control unit (ECU) judges the signals from
the transfer lever and controls the transfer drive mode
and shift-on-the-fly system status.

TOD Control

The TOD position usually drives the rear wheels, and
transmits the torque to the front wheels with the help of
electronically controlled torque split mechanism
according to running conditions encountered. The driving
force is directly transmitted to the rear wheels. This force
is split by the transfer and delivered to the front wheels.
The magnitude of the torque transmitted to the front
wheels is controlled by changing the pressing force of the
electromagnetic multi plate disk clutch builtin the transfer
unit. The pressing force of the clutch is controlled by

changing the voltage to the electromagnetic coil mounted
to the rear of the clutch. When the clutch is completely
disengaged, the rear wheels are driven. When the clutch
is completely engaged, a rigid four wheel drive mode is
obtained. The torque split status is controlled
continuously between the rear wheel and four wheel drive
modes. This system includes front and rear speed
sensors, and throttle position sensor that monitors the
engine output.

The control unit receives signals sent from these sensors
and changes the pressing force of the electromagnetic
multi plate disk clutch to determine the torque distribution
on the front and rear wheels. Therefore, when the slip of
the rear wheels is increased against the current torque
level in the normal rear wheel drive mode, the control unit
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detects the slip condition, determines the optimum torque
based on the feedback control logic, and increases the
torque to the front wheels.

The control unit uses the signal from the throttle position
sensor to predict the future vehicle condition and the
intention of the driver with respect to acceleration and
deceleration, and determines the initial torque distribution
using these data and the information from the speed
Sensors.

In case of small circle turning in the parking lot, for
example, the control unit minimizes the clutch pressing
force restrict a braking phenomenon. When the ABS
becomes active, the control unit optimizes the clutch
pressing force to ensure stable braking.

TOD Indicator Control

The TOD indicator on the instrument panel informs the
driver of the current working status of the transfer unit.
The information consists of two items: the drive mode
(2H, TOD, 4L, transition) and the torque split status of the
TOD (torque distribution level). The indicator can display
occasional errors and corresponding error codes.
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Parts Location

System Components

=

Legend
(1) T/F Connector
(2) 4H Switch and 4L Switch
(3) High-Low Planetary Gear Set
(4) Mechanical Lock

(5) Multi Plate Disk Clutch Pack
(6) Electromagnetic Coll
(7) Rear Speed Sensor
(8) Front Speed Sensor

AO7RW020
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Front and Rear Speed Sensors

The sensors are built in the transfer case, detect the
rotation of rotors directly coupled to the propeller shafts.
Thirty rectangular pulses are output per one rotation of
the propeller shatt.

261RW045

Electromagnetic Coil

Receives the duty signals from the TOD control unit and
controls the pressing force of the clutch pressure cam.

261RW044

Multi Plate Disk Clutch Pack
Transmits the torque determined by the clutch press

ing

force to the front propeller shaft via the front drive chain.

26!

Mechanical Lock Sleeve

2RW029

Couples the front and rear propeller shaft mechanically

when the transfer shaft is in the 4L position.

262RW028
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High-Low Planetary Gear Set

Establishes an auxiliary transmission mechanism. When
the transfer shift lever is set to the 2H or TOD position, the
reduction gear ratio is 1.000 and the corresponding
driving force is generated. When the transfer shift lever is
setto the 4L position, the reduction gear ratio is 2.480 and
the corresponding driving force is generated.

262RWO03K

4H and 4L Switches

Detects the shift position of the transfer from the
movement of the transfer lever and outputs signals to the
TOD control unit.

261RWO0:

Transfer Connector

Transmits the input and output signals of the speed
sensors, electromagnetic coil, and 4H and 4L switches to
the vehicle harness. A waterproof 12-pin type is used.

261RW046

TOD Indicator Lamps (on the instrument
panel)
Inform the following items.

e Bulb check

e Drive mode

® ABS IN status

e BRAKE ON status

TOD
TORQUE ON DEMAND
N | 4
T -~
-~ T

821RW049
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Check Lamp
Inform the following items.
e Bulb check
e Fail (fail alarm)
® Trouble code
® Diesel/gasoline MAP

TOD
TORQUE ON DEMAND

s
T —
— GHECK —

TOD ECU

This control unitis mounted to the front right hand seat via

a special bracket.

821RW078

FO7RW029
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Functions of Indicator Lamp
TOD Indicator Lamps

Output condition AWD Each sw state
ECU Terminal No. Indicator indicate state Remark Auto SW [ 2WD SW
state oint of 4H SW 4L SW | AXLE SW
25|26 |27 28|29 P M et
11110 % 2H Mode — ON OFF OFF OFF
11 ON
ololo|1]o 4L Mode / OFF ON ON
- OFF
1 ON
1111 N Mode 4 ON ON OFF
— OFF
Traction
111(1]0]|0 TOD Mode1 distribution
about 0:100
Traction
1(1(o0j0]0 TOD Mode2 distribution
about 15:85
— OFF OFF OFF ON
Traction
110|000 TOD Mode3 distribution
about 30:70
Traction
g|ofoj0o|0 TOD Mode4 distribution
about 50:50
1=12V 0=GND NOTE : Traction distribution is about a standard.
CO7RW045
Indication During Transition of Transfer Lever NOTE: After the transfer lever is set to the specified
When the transfer lever is shifted, and the signals from position and the AXLE switch generates compliant
the AXLE switch do not comply with the signal conditions signals, the normal output status is returned.

of the 4H and 4L switch, the transfer lever position signals
generated by the 4H and 4L switch and the N position
signals are repeatedly output at an interval of 0.8 second.
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Transfer lever

11100 (TOD)

is not shifted

- — - Returns to ordinary indication
at next(11100) output timing.

as signaled.
11111 (Neutral) ‘
| | | ‘
|
08 08 '[8] :
|
1
ON
AXLE SW
OFF
Bulb Check NOTE: Once the starter switch is turned on, all the TOD
indicator lamps are lit for two seconds even if the transfer

When the starter switch is turned on, the TOD indicator
lamps go on as shown below.

lever is in any position.

T/F mode is in the 2H position.

ON
Starter SW
OFF N
|
|
TOD indicator lamp comes ON
2H

comes OFF ——

CO7RWO016
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Simplified checking method of ABS IN and BRAKE ON signals:

In the event that any of the signal inputs listed below are
observed while the self-diagnostic code is being
displayed (the self-diagnostic connector is short-circuited
to GND), you can simply check the ABS IN and BRAKE
ON signals as shown in the figures below.

1 ¢ In case of ABS IN signal being inputted, TOD indicator light is on as illustrated
while the signal is inputted.

2 ¢ In case of BRAKE ON signal being inputted, TOD indicator light is on as
illustrated while the signal is inputted.

3 * When "1, 2” signals are inputted simultaneously, signal “1” (ABS IN) is
indicated preferentially.

4 ¢ In cases otherthan "1, 2, 3, the indication is always as illustrated. (This is
light-off mode)

« TOD indicator light returns to usual control {mode) at 12 km/h ormore.
CO7RWO017
Check Lamp

Check Lamp Valve Check

When the starter switch is turned on in the normal state,
the control unit turns on the CHECK lamp to check the
bulb.

ON
Starter SW
OFF ——
|
|
ON
<Nomally=
"CHECK" lamp
OFF ——
I
. e e
<Abnormally= 3 ON
"CHECK" lamp
OFF ———

CO7RWO019
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The CHECK lamp also has the following functions. NOTE: If the TPS has failed, this function might not work.

D-G MAP recognition and display (The control unit 1. When the control unit recognizes the vehicle as

displays what type of vehicle, diesel or gasoline gasoline type, the CHECK lamp is turned on for five

vehicle, it recognizes.) seconds and this mode is repeated at an interval of
1. Short-circuit the self-diagnostic connector. 0.3 second.

2. When the control unit recognizes the vehicle as
diesel type, the CHECK lamp is turned off for five
seconds and this mode is repeated at an interval of

2.Turn on the starter switch. (Displays with respect to
the self-diagnosis begin to appear.)

NOTE: Do not start the engine. 0.3 seconds.
3. Shift the transfer lever to the neutral position between 3. Upon completion of step 4, the system resumes the
HIGH and 4L. self-diagnosis. (The self-diagnosis is executed
4. After all the conditions in 1 through 3 above are met, from the beginning.)
set the throttle to the WOT (wide open throttle) 5.Turn off the starter switch once. When above
position (i.e., full open position). The display of the conditions are met again in the future, the TPS MAP
self-diagnosis is temporarily suspended, and the control can be started.

CHECK lamp begins to display that MAP is
recognized by the TPS (throttle position sensor)
according to the current conditions.

Gasoline-fueled Automobile

| Indication | | Indication trouble code
' trouble code ! about 55 ! (first time)
1 1 1
GHECK ON M ‘
lamp I
|
OFF |
|
|
I
I
|
l
Accel ON
WOT

OFF

C04RWO010
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Diagnosis

General Information Diagnosis

The troubles on TOD are classified into the group that can
be identified by the lighting status of the TOD indicator
lamps and those that can be recognized as abnormal
phenomena of the vehicle by the driver.

The troubles that can be identified by the lighting status of
the TOD indicator lamps are examined by the procedures

Self-diagnosis
The control unit has a function of self-diagnosis. If a

trouble occurs in the course of system startup, the control
unit blinks the CHECK lamp and saves the trouble code.

“Diagnosis from Trouble Codes” and “Trouble Diagnosis
Depending on The Status of TOD indicator”. The troubles
that can be recognized as abnormal phenomena of the
vehicle by the driver are examined by the procedure
“Diagnosis from symptom”.

Waming light is actuated nomally

CHECK lamp

OFF

START
Starter SW ON
OFF

NOTE: If an intermittent fault occurs, the control unit
stops blinking upon removal of the fault. The trouble code
is saved to the control unit.

CO7RWO021
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Indication Method of Trouble Code

® Short-circuit terminal 8 of the self-diagnostic
connector to GND to display the trouble code on the

e If no trouble codes exist, code “12” is displayed
continuously.

e |f trouble codes exist, code “12" is displayed three

times, and the trouble codes, starting from the smaller

CHECK lamp.
code number, are displayed three times respectively.

810RW30!

How to read DTC : Display of DTC 32

3 2
ON
CHECK
larmp OFF
0.45 | 045|045 (045|045 125 045 [0.45 045 [0.45
DTG 32
An example of DTC display
(Normally) bl 0 L 12 -
3.25 .25 2.25
(Abnomally) 1212123181 {81} se s s {12 {1212 31 |31
T 81 o 32 case) 2] gkl e gy il |31} 82 {32 32|12 [ 12— 12} 31 31
3.2 3.2 3.2 3.2

R

Endless to DTC display

CO7RWO013
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How to Clear The Trouble Code

The trouble codes saved to the control unit can be deleted
by the following procedure if the starter switch is being in
the OFF position.
1. Shift the transfer lever to the neutral position between
HIGH and 4L, and short-circuit the self-diagnostic
connector.

NOTE: The neutral position between HIGH and 4L refers
to the point that turns off the TOD indicator lamps.
(However, be sure to check the position before
short-circuiting the self-diagnostic connector.)

@

() Neutral position

@ Hioh

2.Turn on the starter switch while maintaining the state
of step 1, and step on the brake pedal five times within
five seconds from the first step on. (Note that “five
times” includes the first step on). (The TOD indicator
lamps display the 4L mode whenever the brake pedal
is stepped on.)

3.Ifthe conditions shown in steps 1 and 2 are met, clear
the trouble codes saved to the control unit. (After the
codes are completely deleted, the code 12 that
indicates the normal condition is continuously
displayed.)

Precautions on Diagnosis

Replacement of Control Unit

The control unit itself rarely fails. In most cases, the
harnesses have failed (e.q. short-circuit) to cause
secondary troubles. Other cases include that the cause
has been unknown due to intermittent occurrence of
troubles and the troubles are removed accidentally along
with replacement of control unit, resulting in misjudgment
of cause. Therefore, before replacing the control unit,
check the connector joints and whether the unspecified
current flows in the control unit due to short-circuit
between harnesses.

Trouble Intermittently Observed

Troubles intermittently observed are mostly attributable
to temporary imperfect connection of harnesses and
connectors.
When such troubles are found, check the associated
circuit according to the following procedure.
1. Check whether improper connectors are plugged in
or connector terminals are completely engaged.

2.Check whether the terminals are deformed or
damaged. If yes, remove the deformation or damage
and connect the terminals securely.

3.ltis likely that wires in the harness are falsely broken.
Therefore, in examination of failed harness circuit,
shake the harness for check to such extent that the
harness will not be damaged.

Test Run of Filed TOD Vehicle

If the TOD indicator lamps experienced faulty operation
even once in the past, the failed portion can be identified
by use of the procedure “Diagnosis from Trouble Codes”
or “Trouble Diagnosis Depending on The Status of TOD
Indicator”. If the troubles that are only recognized as
abnormal phenomena of the vehicle by the driver are
observed, conduct the test run in the following procedure
to reproduce the faulty phenomena and diagnose the fault
for each phenomenon.

1. Start the engine, and check that the TOD indicator
lamps are turned on for about two seconds for initial
check; the CHECK lamp goes off; and the TOD
indicator lamps display the specified drive mode. (If
the CHECK lamp starts blinking, read the trouble
codes and identify the failed portion.)

2. While keeping the vehicle standstill, operate the 4WD
switch and shift the transfer lever to change the
modes: 2H mode - TOD mode - 4L mode - TOD
mode - 2H mode. Check that the TOD indicator
lamps correctly display the status whenever the
mode is changed. If the transition status is displayed
during the shift operation, run the vehicle a little to
complete shifting.

3. Slowly start the vehicle in the TOD mode, and add the
power to accelerate to at least 40 km/h and maintain
the speed for about two minutes. Apply the brake to
completely stop the vehicle. Repeat this test pattern
at least three times.

4. Turn the steering to the right end (or left end) in the
TOD mode, and slowly start the vehicle and make a
circle five times. Next, conduct the same test in the 2H
mode.

5.Slowly start the vehicle in the TOD mode, and
accelerate to at least 40 km/h. Keep the established
speed, carefully change the mode in the sequence
“TOD mode - 2H mode — TOD mode” while checking
that the shiftis complete in each mode change. After
the test, apply the brake to completely stop the
vehicle.

6.Slowly start the vehicle in the TOD mode, and
accelerate to at least 40 km/h. Apply the brake
strongly so that the ABS works, and completely stop
the vehicle.
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7.Slowly start the vehicle in the 4L mode, and
accelerate to at least 20 km/h. Apply the brake to
completely stop the vehicle.
If the CHECK lamp starts blinking during the test run, read
the trouble codes and give appropriate maintenance
according to the fault diagnostic procedure. If the TOD
indicator lamps are lit abnormally during the run, check
the lighting condition and give appropriate maintenance
according to the fault diagnostic procedure. Even if the
phenomena are not observed, try to reproduce the
abnormal state reported by the customer to the possible
extent.

Post-Repair Check

As long as the starter is not turned off, the TOD indicator
lamps continue blinking even after the failed control unitis
repaired. Therefore, upon completion of repair, be sure to
turn off the starter switch once and then turn on it to
conduct the test run sequence specified in steps 1
through 6 above and check that the TOD indicator lamps
no longer show any faulty status.
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Basic Diagnostic Flow Chart

Yes

User's Complaint

¥

Questioning to User

Y

Abnormal

_ | Limitation of faulty part

Y

CHECK light flashes

Yes No

Normal Check on TOD indicator after starter switch on, &
indication pattem when transfer leveris changed over.
Y
Trouble code check }_‘_ ‘
No
A
Test drive
Nomnal Abnormal
\

based on treuble symptom

/

Abnormal phenemenon

Limitation of faulty part

based on lighting status

i Repair of faulty part I“

f
Erasure of trouble code

CHECK light falshes

Y
Check and see the status

Abnormal indication

Abnormal phenomenon

of TOD indicator

Nomal

CHECK light flashes

Y
Test drive

Abnormal indication

L ==

Nomal

)

Completion

CO7RW023
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Parts Location

Legend (12) mM-22
1) -9 (13) M-23
(2) B-13o0orB-14 (14) M-24
(3) H-12 (15) H-10
4) 112 (16) E-5

(5) A-3 (17) E-29
(6) H-7,H-8 (18) H-42
(7) H-32 (19) E-30
(8) C-16 (20) Battery
(9) H-5,H-6 (21) H-13, H-15, H-26
(10) C-63 (22) Fuse Box

(11) H-49 (23) B-67, B-68
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Circuit Diagram
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Connector List

No. Connector face
A-3
B-13 <
B-14
112
B-67 |
112]3 45
6|78 al10[1112
B-68 |
112[3]4] |s5/6 7|8
9 10/11]12113 14/15/16/17/18
C-16 =
T 2 | 3 4
a a
c-63

Wi l254506 78]

g [1011[1213[14 1516

E-5

E-29

E-30

H-5

H-6

H-7
1(2 34
56|78 8101112
13)14)1516 17181520
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No. Connector face
H-8
H-10
H-12
H-15
1(2 34
S|B|7|8 a[0M1[1g
13|14{15/16 17]18/1920}

s 1]z[al4]s 675910- TQB?IE“FE%WESLW
z[ e EEEIIEEEEER
e -

11213141518 17181 G021

H-26 - =
wzsasLﬁJs?B’—gﬁ o|8|7|s 54321}|
|101112131415 181719192 2019181716‘ ‘151413121110
T T A 1M1 |
H-27 THe =L
56|78 8101112 1211|109 |8 |7 |65
131401516 17[18[19(20) 20[19[1817[16/15/1413|

H-32

11213141518 17181 G021

; )552121)20119|15|w1 H \15{1@14113|12{11| :
e -

H-49
-9 ]
12[13]14]
28(29(30
-12
M-22
M-23

M-24




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-23

Checking Failed Pin
Connector Pin Assignment

e ECU pin assignment

13

12

11

10

|—30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

D04RW032
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No. NAME CONTENTS
1 VIG Power supply (1G)
2 N.C Not used
3 4WD OUT 4WD signal output
4 SOL (+) Electromagnetic solenoid
5 ADC (+) Axle disconnect output
6 LIGHTING SW Lighting SW input
7 BRAKE Brake SW input
8 4H SW 4H SW input
9 4L SW 4L SW input
10 AXEL SW AXEL SW input
11 ABS IN Operation signal input
12 TOD SW TOD SW input
13 DIAG Self-diagnosis input
14 D-G MAP D-G MAP recognition input (Only V6 engine)
15 Ref. Vehicle speed sensor supply
16 N.C Not used
17 US/JAP Destination recognition input
18 COM (-) Vehicle speed sensor GND
19 S-GND Sensor GND
20 P-GND Power GND
21 TPS Throttle position sensor
22 TECH 2 TECH 2 output
23 Rer. Sig Rear vehicle speed sensor input
24 Frt. Sig Front vehicle speed sensor input
25 IND.a 4WD disply signal a
26 IND.b 4WD display signal b
27 IND.c 4WD display signal ¢
28 IND.AUTO AUTO display output
29 IND Rr Rear display output
30 CHECK TOD warning lamp
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Reference

® Transfer connector pin assignment (connector on the

transfer case)

for inspection of transfer pins.

810RW310

No. NAME CONTENTS
1 Ref. (Rer.) Rear speed sensor reference output
2 Ref. (Frt.) Front speed sensor reference output
3 SW GND SW GND
4 4H SW (+) 4H SW plus terminal
5 Rer. (+) Rear speed sensor plus
6 Frt. (+) Front speed sensor plus
7 POWER GND Power GND
8 SOL (+) Electromagnetic solenoid
9 COM (=) (Rer.) Rear speed sensor GND
10 COM (=) (Frt.) Front speed sensor GND
11 NC Not used
12 4L SW (+) 4L SW plus terminal




4B2-26 DRIVE LINE CONTROL SYSTEM (TOD)

Checking Failed TOD Control Unit Pin

NOTE:

1.Unplug the ECU connector and the pins, unless
otherwise specified.

2. Before removing the ECU, turn off the ignition switch.
3.If the standard values are not observed, check the

pins with other testers.

Check| Circuit to be Ignition Engine | Multimeter Measure Standard Valve Note

Pin tested Switch State Scale/ between Pin

No. Position Range Number

14 D-G MAP OFF STOP Q 14,19 Continuity : OK

(Gasoline)

20 P-GND OFF STOP Q 20, 19 Continuity : OK

19 GND OFF STOP Q 19, GND Continuity : OK

8 4H SW OFF STOP Q 8,19 No continuity (high,

4L) and continuity
(N) : OK

9 4L SW OFF STOP Q 9,19 No continuity (high)

and continuity (4L,
N) : OK

10 AXLE SW ON RUN Q 10, 19 Continuity : OK Remove ECU and start the engine. Move
the vehicle forth and back to connect axle
surely.

13 DIAG OFF STOP Q 13 (TOD), 8 | Continuity : OK DLC connector terminal 8

(DLC Con-
nector)
25 IND.a ON STOP DCV 25(+),19(-) | 8.0M4.5V Lighting SW ON : OV
Lighting SW OFF : 8.0 (4.5 V

26 IND.b ON STOP DCV 26 (+),19(-) | 8.0M4.5V

27 IND.c ON STOP DCV 27 (+),19(-) | 8.0Mm4.5V

30 CHECK ON STOP DCV 30(+),19(-) | 8.0M4.5V

LAMP

11 ABS IN ON STOP DCV 11 (+),19(-) | 11.5M45V

15 Ref. ON STOP DCV 15(+),19(-) | 5MV Connect ECU

24 Ft.(+) ON STOP DCV 24 (+),19(-) | 0.7BV Connect ECU (off one tooth of speed
sensor ring) and move the vehicle making
sure of voltage change.

23 Rr.(+) ON STOP DCV 23(+),19(-) | 0.7BV Connect ECU (off one tooth of speed
sensor ring) and move the vehicle making
sure of voltage change.

18 COM(-) ON STOP DCV 18 (+),19(-) | oV Connect ECU

1 Vig ON STOP DCV 1(+),19(-) | 845V

7 BRAKE OFF STOP DCV 7(+),19(-) | 845V Press brake pedal

21 TPS ON STOP DCV 21(+),19(-) | 0.2H46V Step on the accelerator pedal and make
sure that voltage changes.

3 4WD OUT OFF STOP Q 3,19 7 2 kQ Disconnect battery GND terminal

ADC(+) OFF STOP Q 5,19 10 (B0 Q Disconnect battery GND terminal

4 SOL(+) OFF STOP Q 4,19 1.00.0Q Disconnect battery GND terminal

12 TOD SW ON STOP DCV 12(+),19(-) | SWOFF:0V SW OFF : Contact point open

SWON:8.014.5V [ SW ON : Contact point close
6 LIGHTING ON STOP DCV 6(+),19(-) | SWOFF:8.0[14.5
\%
SWON:0V
28 AUTO INDI ON STOP DCV 28 (+),19(-) | TOD:0V Lighting SW ON : OV
2H & 4L :8.0 (14.5 Lighting SW OFF : 8.0 (4.5 V
Y
29 RR INDI ON STOP DCV 29(+),19(-) | OV
17 US/JAP OFF STOP Q 17 (+),19 (=) | No continuity : OK
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Tech 2 Scan Tool

From 98 MY, Isuzu dealer service departments are
recommended to use Tech 2. Please refer to Tech 2 scan
tool user guide.

901RW180

Legend (3) SAE 16/19 Adaptor
(1) PCMCIA Card (4) DLC Cable

(2) RS 232 Loop Back Connector (5) Tech-2
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Getting Started

e Before operating the Isuzu PCMCIA card with the
Tech 2, the following steps must be performed:

1.The Isuzu 98 System PCMCIA card (1) inserts into
the Tech 2 (5).

2.Connect the SAE 16/19 adapter (3) to the DLC cable
(4).

3.Connect the DLC cable to the Tech 2 (5)

4. Mark sure the vehicle ignition is off.

5. Connect the Tech 2 SAE 16/19 adapter to the vehicle
ALDL/DLC connector.

810RW308

6. The vehicle ignition turns on.
7. Verify the Tech 2 power up display.

Tech

Press (ENTER) To Continue

060RWO009

NOTE: The RS232 Loop back connector is only to use for
diagnosis of Tech 2 and refer to user guide of the Tech 2.

Operating Procedure

The power up screen is displayed when you power up the
tester with the Isuzu systems PCMCIA card. Follow the
operating procedure below.

Press (ENTER) To Continue

+ (ENTER)

FO : Diagnostics
F1 : View Capture Data
F2 : Tool Options

F3 : Down load/Up load Help

+ (FO ENTER)

Vehicle Identification

Select one of the following
Model Year(S)

(W) 1998

(W) 1998
* (1998 ENTER)

060RW014
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Vehicle Identification
Select one of the following
Vehicle Type(S)

(UB) Trooper, Bighorn
(UE) Rodeo/Amigo,Wizard
NPR

* (Trooper,Bighorn

ENTER

System Selection Menu
(W)1998 (UB) Trooper,Bighorn

FO : Powertrain
‘ F1 : Chassis ‘
F2 : Body

+ (F1 ENTER)

Vehicle Identification

Select one of the following
Chassis

ABS

TK TOD
Other

)

(TK TOD ENTER)

DO4RW029
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Diagnostic Trouble Codes

Code ltem Diagnosis Check flow No.
12 Start code Normal —
13 Ref Shorted GND 6
14 Front speed sensor Input abnormality (open, sig or com) 2
15 Ref Shorted VB 6
16 Front speed sensor Input abnormality 3
21 TPS Shorted or disconnected wiring, abnormality in 7

input

23 ECU CPU abnormality 1
24 Rear speed sensor Input abnormality (open, sig or com)

25 CHECK lamp Shorted 14
26 EMC (+) Shorted GND 10
27 Rear speed sensor Input abnormality 4
28 ADC (+) & AXLE SW Output abnormality 11
31 EMC (+) Shorted or disconnected coil/wiring 9
32 ADC (+) Shorted or disconnected coil/wiring 12
33 ADC (+) Shorted GND 13
34 D-G MAP Input abnormality 8
35 CHECK lamp Shorted or disconnected wiring 14
36 ECU CPU abnormality

37 ECU CPU abnormality

38 ECU CPU abnormality

TPS : Throttle Position Sensor
EMC : Electromagnetic coil

ADC : Shift on the fly (Axle Dis Connect)
D-G MAP : Discrimination engine type




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-31

Diagnosis from Trouble Codes

® Diagnose the TOD based on the fault that has been
saved to the control unit according to the system
self-diagnostic function.

Check flow Trouble code Phenomenon Standard
1 23, 36, 37, 38 The ECU is failed. —
Step Action Yes No
1 Turn on the starter switch. Replace the ECU
and conduct the
?
Is the trouble reproduced- test run.
Go to Step 3 Go to Step 2
2 1. Clear the trouble codes. The trouble is not
2. Conduct the test run. reproduced.
Is the trouble reproduced during the test run? Refer to
’ Replace the ECU “Troubles
and conduct the intermittently
test run. observed”.
Go to Step 3 Go to Step 3
3 1. Check that all the parts are mounted.
2. Clear the trouble codes.
Repeat the
Is this step complete? “Diagnosis Flow”. Return to Step 3
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Check flow

Trouble code

Phenomenon

Standard

2

14

Front speed sensor signal open or

GND short, speed sensor com
open.

0.3 > sensor voltage

NOTE: The following procedure shows the case that the
front or rear sensor reference or common grounding line

is broken.
T.0.D. CONTROL UNIT
20 8 g 19 14 17 15 24 18 23
B-57 B-68 | 568 | | B67 | | B67 | |B67| |[B-67||B68||B67| B-68
72 3 sl ¢ 11 5 2 7 ] 12 ] 10 71
GRI
5 05 . 05| 05 05
0.85 05 H-49 BIL B aml - GR G
B GR/R 0.5 05 0(~35
GRA] 4o B;’L
7 -
9 [ 0.5 G
H-49 H-29 Lsw 2.5 GR
4 BLL | 4
{TRANSFER} . e
Q [ H-49 | [H-49 | [K-a9 | [H-a9 | [H-49 | | H-49 |
0.5
0.85 0.5 B/P
B GR/R 3 * 05| os| os| os| os| as
2.5 125 G aw|  GmR| am| Gy el
B 8 B/P 13
7 4 2 6 10 9 5
H-49 H-5 [ T T 1 T 1T il T
o [as | as|[as]|Aas][Aa3]][ A2
: I | | I I
4H SW 3‘,"( B/
— TRANSFER .
TRANSFER ( Y o8 E-29
0 BIL
N p— FRT SPEED RR SPEED
— e/ COMMON SENSOR SENSOR
CHAMBER (TRANSFER) (TRANSFER)

DO4RWOB1
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Step Action Yes No
1 1. Start the engine.
2. Select 4H (TOD) mode.
Is the memory except DTC 14? Go to Step 3 Go to Step 2
2 Is the continuity harness of terminal 24 (vehicle side terminal of Replace speed
the front speed sensor)? sensor. Repair the circuit.
Go to Step 6 Go to Step 6
3 Is the memory DTC 247 Refer to other
trouble check
flow.
Go to Step 4 Go to Step 2
4 Is the continuity between harness of terminal 23 and 24 (vehicle Repair the circuit.
side terminal of the front and rear speed sensor)? Go to Step 5 Go to Step 6
5 Is the continuity between harness of terminal 18 and 15 (vehicle | Replace front and
side terminal of the speed sensor COM and ref)? rear speed
sensor. Repair the circuit.
Go to Step 6 Go to Step 6
6 1. Check that all the parts are mounted. The trouble is not
2. Clear the trouble code. reproduced.
Refer to
Is the step complete? “Troubles
intermittently
Repeat the observed”.

“Diagnosis Flow”.

Return to Step 6
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Check flow

Trouble code

Phenomenon

Standard

3

16

The front speed sensor no pulse.

Hilevel : 45 06.0V
Lo level : 0.7 02.0V
Frequency (F) =
GAS: 832 Hz (at 50 km/h)

NOTE: Find the trouble in which the pulse corresponding
to the running speed is not input.

T.0.D. CONTROL UNIT

20 8 9 19 14 17 15 24 18 23
B-57 B-68 | 5-68 | | B67 | | B-67 |B67| |[B-67||B68||B67| B-68
72 3 ol ¢ T 11 B ? 7 ] 12 ] 10 71
GR
5 0.5 05 05| 05 0.5
H-49 BL BIL Gwl aR GHY
0.85 0.5
B GR/R s 0.5
: 0.5 G
GRA] 4o BIL
¥ +—
9 [} 0.5 G
H-49 H-49 AL SW 0.5 G/R
BiL| 4
{TRANSFER) he s e Lz |7
Q [ H-a9 | [H-49 | [ H-49 | [H-ag | [H-49 ] [ H-a9 |
0.5
0.85 0.5 B/P
B GR/R 3 ® 05| os| 05| 05| os| o5
2.5 1.25 G aw| GR| GmR| G G
B a B/P 13
7 4 2 6 10 9 5
H-49 H-5 I T [ 1 [ 1T T T il
o [As ][ Aas || A3 || A3][A3]]As
: | I | | | \
4H SW o> B/
— (TRANSFER) E-59
TRANSFER 0.5
Q B/L
T - FRT SPEED RR SPEED
— \B/ COMMON SENSOR SENSOR
CHAMBER (TRANSFER) (TRANSFER)

DO4RWO061




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-35

Step Action Yes No
1 1. Connect TECH 2. Repair and
While running in TOD mode, does TECH-2's front speed sensor 'gzgz%tlggnf;%?t
e ; . -
indication change with vehicle speed? tone wheel.
Go to Step 2 Go to Step 4
2 Is the continuity harness of terminal 24 (vehicle side terminal of Replace speed
the front speed sensor)? sensor. Repair the circuit.
Go to Step 3 Go to Step 3
3 1. Clear the trouble code.
While running at 40 kph in TOD mode for 30 consecutive sec, is | Replace ECU.
trouble code reissued? Goto Step 4 Goto Step 4
4 1. Check that all the parts are mounted. The trouble is not
2. Clear the trouble code. reproduced.
. Refer to
2
Is this step complete? “Troubles
intermittently

“Diagnosis Flow”.

Return to Step 4




4B2-36 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow
4

Trouble code
27

Phenomenon

The rear speed sensor no pulse.

Standard

Hilevel : 45 06.0V
Lo level : 0.7 02.0V
Frequency (F) =
832 Hz (at 50 km/h)

NOTE: Find the trouble in which the pulse corresponding

to the running speed is not input.

T.0.D. CONTROL UNIT
20 5 9 19 14 17 15 24 18 23 4
8-67 B-68 B8 | |B67| |B67| [B-67) |B-67 | |B68||B67 | | B-68 | B-67
T2 3 (;5 A 8 1 9 | 7 [ di2 | 10 RS 4
- GRL| 05| 05 05
B 05 H-49 g',i g',i G G an 0.5
GRR 05 0.5 0('35 ® LB
4 GRL| ,, B
H-43 B
& 0 5V 0.5 Oés 4
N - G i
H-49 Bl | 4 H-49
4L SW H-8 r 3\ I 114 1|3| ? i 1|2| ?
0'385 (TRANSFER) o) 05 [H-49 | [H-49 | [H-ag | [H-49 | [H-a9 | [H-49 |
05 T BP 05
GRAR A3 ® 05| 05| 05| 05| o©5| 05 LB
1.25 el GW| GmR| GR| GY G
7 os| ° BP | 13
4 B 8 H-5 I ? I § I 1|0r ? I ? f a2
- a3 || a3 | [aa|[aa]||as]|]| a3
(s [ [re | (| Cas ] [o
— B/R
NS 0.5 CLUTCH
TRANSFER /(5 B E-28 SOLENOQID
4H SW 05 (TRANSFER)
(TRANSFER) (P B/L - FRT SPEED RR SPEED
1 3 COMMON SENSOR SENSOR T
= V CHAMBER {TRANSFER) -

{TRANSFER)

DO4RWO060




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-37

Step Action Yes No
1 1. Connect TECH 2. Repair and
While running in TOD mode, does TECH-2's rear speed sensor '2;228“: ennrseoarr
S . . -
indication change with vehicle speed? tone wheel.
Go to Step 2 Go to Step 4
2 Is the continuity harness of terminal 23 (vehicle side terminal of Replace speed
the rear speed sensor)? sensor. Repair the circuit.
Go to Step 3 Go to Step 3
3 1. Clear the trouble code.
While running at 40 kph in TOD mode for 30 consecutive sec, is Replace EUC.
trouble code reissued? Goto Step 4 Goto Step 4
4 1. Check that all the parts are mounted. The trouble is not
2. Clear the trouble code. reproduced.
. Refer to
2
Is this step complete? “Troubles
intermittently

“Diagnosis Flow”.

Return to Step 4




4B2-38 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow

Trouble code

Phenomenon

Standard

5

24

Rear speed sensor signal open or

GND short, speed sensor COM
open.

0.3 > sensor voltage

NOTE: The following procedure shows the case that the
front or rear sensor reference or common grounding line

is broken.
T.0.D. CONTROL UNIT
20 8 g 19 14 17 15 24 18 23
B-57 B-68 | 568 | | B67 | | B67 | |B67| |[B-67||B68||B67| B-68
72 3 sl ¢ 11 5 2 7 ] 12 ] 10 71
GRI
5 05 . 05| 05 05
0.85 05 H-49 BIL B aml - GR G
B GR/R 0.5 05 0(~35
GRA] 4o B;’L
7 -
9 [ 0.5 G
H-49 H-29 Lsw 2.5 GR
4 BLL | 4
{TRANSFER} . e
Q [ H-49 | [H-49 | [K-a9 | [H-a9 | [H-49 | | H-49 |
0.5
0.85 0.5 B/P
B GR/R 3 * 05| os| os| os| os| as
2.5 125 G aw|  GmR| am| Gy el
B 8 B/P 13
7 4 2 6 10 9 5
H-49 H-5 [ T T 1 T 1T il T
o [as | as|[as]|Aas][Aa3]][ A2
: I | | I I
4H SW 3‘,"( B/
— TRANSFER .
TRANSFER ( Y o8 E-29
0 BIL
N p— FRT SPEED RR SPEED
— e/ COMMON SENSOR SENSOR
CHAMBER (TRANSFER) (TRANSFER)

DO4RWOB1




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-39

Step Action Yes No
1 1. Start the engine.
2. Select 4H (TOD) mode.
Is the memory except DTC 24? Go to Step 3 Go to Step 2
2 Is the continuity harness of terminal 23 (vehicle side terminal of Replace speed
the rear speed sensor)? sensor. Repair the circuit.
Go to Step 6 Go to Step 6
3 Is the memory DTC 147 Refer to other
trouble cheek
flow.
Go to Step 4 Go to Step 2
4 Is the continuity between harness of terminal 23 and 24 (vehicle Repair the circuit
side terminal of the front and rear speed sensor)? Go to Step 5 Go to Step 6
5 Is the continuity between harness of terminal 15 and 18 (vehicle | Replace front and
side terminal of the speed sensor COM and ref)? rear speed
sensor. Repair the circuit.
Go to Step 6 Go to Step 6
6 1. Check that all the parts are mounted. The trouble is not
2. Clear the trouble code. reproduced.
Refer to
Is the step complete? “Troubles
intermittently
Repeat the observed”.

“Diagnosis Flow”.

Return to Step 6




4B2-40 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
6 13 The reference is short-circuited to Reference = 5V
GND.
15 The reference Vb is short-circuited.

If the reference wire (15) is short-circuited to GND, the
speed signal is not generated. If the wire is short-circuited
to the battery voltage, the signal level becomes faulty.

T.0.D. CONTROL UNIT

20 8 9 19 14 17 15 24 18 23
B-57 B-68 [ B-68 | | B67 | | B-67 |B-s7| |B-67|]|B-68|/|B67 | B-68
\_—_1‘2 ‘_—_‘3 ol ¢ T 11 B ? 7 ] 12 ] 10 I———111
GRU ¢ 0.5 0.5 0.5
0.5 0.5
0.85 05 H-29 BL B G GR Gy
B GRR s 0.5
: 0.5 G
GRA] 4o BIL
‘—
; . e/
H-49 H-49 AL SW 0.5 GR
BIL
{TRANSFER) el e e e
Q |H49HH49HH-49HH49||H49HH49|
05
0.85 0.5 gm B/P
B GR/R 3 * 05| 05 0.5 0.5 0.5
0|-35 Eﬁf . aw| GR| Gm| G G
7 4 H498 H-5 I ?L ?L 1|O| ng 151 1
[as ] Tas| Tas] [as[as ] [as]
4H sW g}i B/
= TRANSFER
TRANSFER f ( ) 05 E-29
0 BIL
T - FRT SPEED RR SPEED
— W COMMON SENSOR SENSOR
o CHAMBER (TRANSFER) (TRANSFER)

DO4RWO061



DRIVE LINE CONTROL SYSTEM (TOD) 4B2-41

Step Action Yes No
1 1. Start the engine.
Does the voltage between terminals 15 and 19 meet the standard
5v? Go to Step 8 Go to Step 2
Is the voltage below the standard? Go to Step 3 Goto Step 7
1. Turn off the starter switch. The ECU is
2. Disconnect the ECU connector. failed. Replace
Is the continuity established between vehicle harness terminals the ECU.
(B-67)7 and (B-67)117? Goto Step 4 Goto Step 8
4 1. Disconnect the H-49 connector.
Is the continuity established between floor harness connector
terminals (H-49)3 and (H-49)9? Goto Step 5 Go to Step 6
5 1. Disconnect the A—3 connector. The reference
Is the continuity established between transfer harness connector harness for the
terminals (A—3)2 and (A-3)7? front Spe-Ed
’ sensor is
short—circuited to
Replace the front | GND. Repair the
speed sensor. circuit.
Go to Step 8 Go to Step 8
6 1. Disconnect the A—3 connector. The reference
Is the continuity established between transfer harness connector harrégers :ggg éhe
i — — ?
terminals (A—3)1 and (A-3)77 Sensor is
short—circuited to
Replace the rear GND. Repair the
speed sensor. circuit.
Go to Step 8 Go to Step 8
7 1. Turn off the starter switch.
2. Disconnect the ECU connector. The ECU has
3. Turn on the starter switch. Repair the failed. Replace
Is the battery voltage observed between harness connector | harmess circuit. the ECU.
terminals (B—67)7 and (B—-67)11? Go to Step 8 Go to Step 8
8 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the
Is this step complete? “Diagnosis Flow” Go to Step 8




4B2-42 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
7 21 The voltage of the throttle position v
sensor (TPS) is faulty. Gasoline
Idling 0.44 ~ 0.87
Wide open
throttle (woT) | 37 ~46
The signal voltage from the TPS deviates from the stan-
dard range.
T.0.0. CONTROL UNIT
6 9 19 14 17 21 22 13
B-68 B-68 B67| | BE7 | B67 | B-68 B-68 B-68
2 T & 3 3 70 3
03 05 0.85 0.5 0.3
G GRIL RAW ng OB w
6 B
2 0.5 05 H-7 H-s H-8
H-15 H-49 B/L B/L ;l
3
0.5 0.3
0.5 OB W
GRIL ; s
PCM PCM
) C-83 C-63
TALL 12 (B’-i (D8) @ (A1) \_, I_/
RELAY A3 DATA LINK
(3} 4L SW 0.8 0.3 0.8 CONNEGCTOR
(TRANSFER) G L R
/z | s 5 C-63 c-63
E-5 | E5 | | E5 5 4
W l 0.5 0.5
05 BIL BIL
3 B | 4 VWA
0.5
B @ THROTTLE POSITION
8 05 SENSOR 1.25
o B/P B/L
- ®
125 14
BP | 13 H-5
0.5
B o 1.0
1.0 B/L
0.5 B/
BIL E.29 10
\ L =
COMMON GOMMON
CHAMBER CHAMBER

DO4RWO056



DRIVE LINE CONTROL SYSTEM (TOD) 4B2-43

Step Action Yes No
1 1. Turn off the starter switch. Charge or
replace the
2
Is the battery voltage normal~ battery.
Go to Step 2 Go to Step 6
2 1. Turn on the starter switch.
Does the voltage between terminals 21 and 19 fall within the
standard range above? Go to Step 6 Go to Step 3
3 1. Turn off the starter switch.
2. Disconnect the ECU connector. The ECU has
3. Turn on the starter switch. failed. Replace
Does the voltage between terminals (B—-68)9 and (B-67)11 fall the ECU.
within the standard range above? Go to Step 6 Go to Step 4
4 Is the harness healthy? Repair the
harness.
Goto Step 5 Go to Step 6
5 Is the TPS healthy? Replace the TPS.
Goto Step 6 Go to Step 6
6 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the
Is this step complete? “Diagnosis Flow”. Go to Step 6




4B2-44 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow

Trouble code

Phenomenon

Standard

8

34

The diesel/gasoline engine identifi-

Gasoline: Continuity established

cation signal is faulty.

The engine identification signals of 6VE1 and 4JX1 are
changed each other.

T.0.0. CONTROL UNIT
6 9 19 14 17 21 22 13
B-68 B-68 l B-67 ! l B-67 1 ! B-67 1 B-68 B-68 B-68
i 4 11 8 9 3 10 :
0.3 0.5 0.85 0.5 0.3
G GRIL R/W PCM 0B w
(EB)
6 8
2 ¢.5 0.5 H-8 H-8
H-15 H-49 B/L B/L M
3
0.5 03
0.5 0B W
GRIL , s
PCM E PCM 63 Py
TAL 12 o5 (D8) He (A1)
RELAY A-3 DATA LINK
@ aLsw 08 08 08 CONNECTOR
G L R
f (TRANSFER) ‘ . . lom| [os0]
< E-5 i E5 i i E-5 5 4
\B/ l 05 05
05 e BiL B/L
2 BL | 4
5 [1o]
B THROTTLE POSITION
a 0.5 SENSOR 1.25
H-49 BF BiL
- ¢
1.25 14
B/F | 13 H-5
0.5
BL s 1.0
1.0 B/L
0.5 B/
BIL‘7 = @
B
COMMON COMMON
CHAMBER CHAMBER

DO4RWO056



DRIVE LINE CONTROL SYSTEM (TOD) 4B2-45

6VE1
Step Action Yes No
1 1. Turn off the starter switch. The harness is
o . . broken. Repair
2
Is the continuity established between terminals 14 and 19~ the circuit.
Go to Step 2 Go to Step 3
2 1. Turn on the starter switch. The phenomenon
. - is not
?
Does the voltage between terminals 14 and 19 indicate 0V~ reproduced.
Refer to
“Troubles The ECU has
intermittently failed. Replace
observed” the ECU.
Go to Step 3 Go to Step 3
3 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the

Is this step complete?

“Diagnosis Flow".

Return to Step 3




4B2-46 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
9 31 The electromagnetic coil is broken. —
T.0.D. CONTROL UNIT
20 8 9 19 14 17 15 24 18 23 4
B-67 B-68 'Be8| |B67]| |B67| |B-67] |B-67 |B68||B67 | | B-68 | B-67
T2 3 (;5 2 T 1 5 CI 7 [ 2 ] 10 T 2
GRL 5 05 0.5 0.5
o.Bss os e 05 05 Gw|  GmR GIY 05
iy i B/L B/L 0.5 M
GR/R - LB
0 05 0.5 G
— GRL| ,, BL . °
; ; 0.5
& 05 0.5 G 4
- G/R N
H-49 BL | 4 H-49
0.85 4L sw H-8 r 3\ I 1141 1|3| ? r 1|2| ?
B (TRANSFER) 0 05 | H-49 | [ H-49 | [H-ag | | H-49 | | H-a9 | | H-49 |
0.5 B/P 05
GR/R -A—S ® 05 0.5 0.5 0.5 0.5 05 LB
1.25 G ew| G&mR| Gm| G G
7 os| 2 BP | 13
4 : r 2 I ? I 1|0r 9 i ? [ 8
e Bl & H-5 ENERENRERENnEE
H-49 1.0 \ T T \ I I
— B/R
NS 0.5 CLUTCH
TRANSFER f) BIL E-29 SOLENQID
4H SW 0 05 (TRANSFER)
(TRANSFER) BIL — FRT SPEED RR SPEED
L L COMMON SENSOR SENSOR T
= :; GCHAMBER {TRANSFER) {TRANSFER) p—

DO4RW060




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-47

Step Action Yes No
1 1. Turn off the starter switch.
2. Disconnect the ECU connector from ECU.
Is the continuity established between terminals (B-67)4 and
(B-67)127? Go to Step 2 Go to Step 4
2 1. Connect the ECU connector.
2. Start the engine. The ECU has
3. Set the TOD mode. fa||ed Rep'ace
Does the voltage between terminals 4 and 20 indicate at least the ECU.
0.4v? Go to Step 3 Go to Step 5
3 Is the battery voltage always observed between terminals 4 and The phenomenon
207? is not
reproduced.
The harness is Refer to
short—circuited on “Troubles
the battery. intermittently
Repair the circuit. observed”.
Goto Step 5 Go to Step 5
4 1. Disconnect the M—27 connector. Replace the
I . transfer
Lerrg?r?alsC?:ilg)uSItgn(;e?,tAa—t;S“)S%r']?ed between transfer connector The harness is electromagnetic
' broken. Repair coil (solenoid
the circuit. clutch).
Goto Step 5 Goto Step 5
5 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 5




4B2-48 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow

Trouble code

Phenomenon

Standard

10

26

The electromagnetic coil GND is
short-circuited.

Resistance: 1.0 to 5.0 ohm (at ordi-
nary temperature)

T.0.D. CONTROL UNIT

20 5 9 19 14 17 15 24 18 23 4
B-67 B-68 'B68| |B67]| |B67| |B-67] |B67 |B6B||B6T7 | | B8 | B-67
12 3 (;5 2 1 [ 6 19 [ 7 [12 [10 T 4
GRL| 05| 05 05
0‘385 05 e 2.5 05 aw| GmA GIY os
: - BiL BIL -
. GRR o0 05 OG-5 LR
GRIL BIL
12 ——
H-49 B
& V 0.5 D(f 4
H-49 o> , GR s
4L SW Hs 3 14 13 2 12 7
0.85 I 1T 1T T [ T T 1T 1
B (TRANSFER) o 05 | H-49 | [H-49 ] [ Hao | | Hao | [H-a9 | | Heag |
05 v BP | 0.5
G A3 05| o5| 05| 05 ©5| 05 LB
AR 1.25 G G| GMR| GR| G G
7 3 BP | 13
- 4 Oéﬁ H-5 r ? I ? I 1|0r 9 i ? [ 8
A3 8 - - - - -
e 5 |A‘3HAI3HAI3HA3HAlsllAIS
— B/
e 0.5 CLUTCH
TRANSFER ;) BIL E-29 SOLENQID
4HSW 05 (TRANSFER)
(TRANSFER) Q B/L o FRT SPEED RR SPEED
L B COMMON SENSOR SENSOR 1
= V GCHAMBER {TRANSFER) {TRANSFER) p—

DO4RW060




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-49

Step Action Yes No

1 1. Turn off the starter switch.

2. Disconnect the ECU connector from ECU.

Does the resistance between terminals (B—67)4 and (B-67)12?

indicate 1.0 to 5.0 ohm? Go to Step 2 Go to Step 3
2 1. Connect the ECU connector. The phenomenon

2. Start the engine. is not

3. Set the TOD mode. reproduced.

. Refer to

When the throttle is operated between full close and full open “Troubles The ECU has

positions, does the voltage between terminals 4 and 20 indicate at . . .

least 0.1 to 1.0 V7 intermittently failed. Replace

' o observed”. the ECU.
Go to Step 4 Go to Step 4

3 Does the resistance between transfer connector terminals (A—3)8 Replace the

and (A-3)7 indicate 1.0 to 5.00hm? The harness is transfer

broken. Repair electromagnetic
the circuit. coil.
Goto Step 4 Go to Step 4

4 1. Check that all the parts are mounted.

2. Clear the trouble code.

Repeat the

Is this step complete?

“Diagnosis Flow".

Return to Step 4




4B2-50 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow

Trouble code

Phenomenon

Standard

11

28

hub) works incorrectly.

The shift on the fly system (front

NOTE: The shift on the fly system is not changed

between 2WD and 4WD modes normally.

CAUTION:

If code 32 or 33 is also observed, remove
the trouble associated with code 32 or 33 first.

10

T.0.D. CONTROL UNIT

5 9 19 14 17
B-68 B-67 B-68 'B-67] |B67| |B67]
05| & 05| 5 05| 4 i 6
BRG] 10 |, GRl
H-12 H-7 - 0.5 0.5
05 49 BIL B/L
. 0.5 0.5
05» U: 10:3 GRL 5 o5
Y - - .
3 0.5 BIL
H-10 0.5 LAY 4L SW
0.5 Uy {TRANSFER) B/
Y| 2
M-22 M-23 M-2¢ Q 05
VSV V8V, i 4
FRT AXLE FRT AXLE(C) FRT AXLE(D) H-8
SwW 3
0.5 0.5
B/P
M-23 M-24 Bl s ®
2 3 H-49 1.25
0.5 05 B/P | 13
B B 0.5 H-5
BIL
10
05 B/R
B/L E-29
— ;B; COMMON
FENDER-LH CHAMBER

DO04RWO058




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-51

Step Action Yes No
1 1. Turn on the starter switch.
2. Set the transfer to the 2H mode.
Is the battery voltage observed between terminals 5 and 197 Go to Step 2 Goto Step 5
Is the battery voltage observed between terminals 10 and 197 Go to Step 3 Goto Step 6
1. Set the transfer to the high (TOD) mode. The ECU has
, A~ failed. Replace
Does the voltage between terminals 5 and 19 indicate 0V? the ECU.
Go to Step 4 Go to Step 7
4 Does the voltage between terminals 10 and 19 indicate 0V? The phenomenon
is not The shift on the
reproduced. fly system is
Refer to failed (refer to
“Troubles Section 4C “Front
intermittently Axle” of Chassis
observed”. Repair Manual).
Go to Step 7 Go to Step 7
5 Does the TOD indicator show the 2H mode? See “Trouble
Diagnosis
The ECU has Depending on
failed. Replace The Status of
the ECU. TOD Indicator”.
Go to Step 7 Go to Step 7
6 Set the transfer to the high (TOD) mode. The shift on the
. - fly system has
?
Does the voltage between terminals 5 and 19 indicate 0V~ failed (refer to
Section 4C “Front The ECU has
Axle” of Chassis failed. Replace
Repair Manual). the ECU.
Goto Step 7 Go to Step 7
7 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 7




4B2-52 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
12 32 The on/off signal (ADC) line of the
shift on the fly system (front hub) is .
broken, or the line is short-circuited
to the battery.
NOTE: The on/off signal line of the shift on the fly system
is broken, or the line is short—circuited to the battery.
T.0.D. CONTROL UNIT
0 5 9 19 14 17
B-68 B-67 B-68 'B67] |Be7| |B67]
05 | © 05| & 05| 4 | 71 5 o
BR/R| 10 wy| 5 GRU
H-12 H-7 0.5 0.5
J; g 49 BiL BIL
5 0.5 0.5
05» Y| 3 GRL 5
v H-10 g 0.5
H-10 0.5 Lry 4L SW
0.5 LY {TRANSFER) B
Y 2 f V
V.22 M-23 M-24 ¢ g.sL
VSV V8V, i 4
FRT AXLE FRT AXLE(C) FRT AXLE(D) H-8
sSw 3
0.5 0.5
R/P
M-23 M-24 Bl s ®
2 > H-4g 1.25
0.5 0.5 B/P | 13
B B 0.5 H-5
BL
1.0
05 B/
BIL E-29
— @ GCOMMON
FENDER-LH CHAMBER

DO04RWO058




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-53

Step Action Yes No
2. Disconnect the ECU connector from ECU. broken. Repair
Is the continuity established between terminals (B—67)5 and the circuit.
(B-67)11? Go to Step 2 Go to Step 3
2 Does the voltage between terminals 5 and 19 indicate 0V? The battery is
short-circuited.
Repair the circuit.
Goto Step 3 Go to Step 4
3 1. Turn off the starter switch. The phenomenon
2. Connect ECU connector. is not reproduced
3. Turn on the starter switch. Refer to
4. Set the transfer to the 2H mode. “Troubles The ECU has
. intermittently failed. Replace
Is the battery voltage observed between terminals 5 and 197 observed”. the ECU.
Go to Step 4 Go to Step 4
4 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 4




4B2-54 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
13 33 The ADC line is short-circuited to —
GND.
NOTE: ® The system enters into the fail-safe mode because of

fusing or system protection.

(If a short—circuit is observed on GND, the output to
the on/off signal line becomes 0V.)

® The on/off signal line of the shift on the fly system is
short—circuited to GND.

STARTER SW COMMON
(1G1) CHAMBER A
>0 T 0.5
B/Y !
C-10 10A E-29 BIL
METER,GAUGE
1.0 0.5
05 B/R BiL
| s H-5
H-26 H-4g
o 65
26 T.0.D. INDICATOR B 3
I-9 (METER}
é 4L SW
AUTO CHECK (TRANSFER)
\ o
15 21 22 23 16 | 1‘7 25
0.5 0.5 0.5 0.5 0.5 0.5 as | 12
BRR BRG| BR | BRY| BRW R GRIL
F ? F lg E ? F 115 E ? E 1‘6 O 5 05 H_49
[He7] [He7| [He27] [He7]| [H27]| [H25] BIL BiL
05 05 05 | 05 0.5 0.5 os| °
BR/R  BR/G| BR | BRY BRAW R GRIL
17 14 16 18 9 & 1 4
F ] F ] E ] I ] F ] E 1 I ] I ] I ]
Bes| [Bee| [Bes| [Bes| [Bes| [Bes] |Be7| [Ber| |Be7] B-68
29 27 26 25 28 30 17 14 19 9
T.0.D. CONTROL UNIT

DO4RWO059



DRIVE LINE CONTROL SYSTEM (TOD) 4B2-55

Step Action Yes No
1 1. Turn off the starter switch. The phenomenon
2. Disconnect the ECU connector from ECU. is not
Does the resistance between terminals 5 and 19 meet the reproduced.
standard, R = 21 £ 4 ohms? Refer to
' - ’ “Troubles
intermittently
observed”.
Go to Step 4 Go to Step 2
2 Is the resistance between terminals 5 and 19 R<2 ohms? The signal line

circuit of the shift
on the fly system
is short-circuited
to GND. Repair
the circuit.

Go to Step 3 Go to Step 3

3 Is the resistance between terminals 5 and 19 R= 9+7ohms? The signal line
circuit of the shift
on the fly system
is layer
short-circuited*.
Replace the valve

(VSV).
Go to Step 3 Go to Step 4
4 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the
Is this step complete? “Diagnosis Flow”. Return to Step 4

*Layer short-circuit : The coil is damaged by overcurrent.



4B2-56 DRIVE LINE CONTROL SYSTEM (TOD)

Check flow Trouble code Phenomenon Standard
14 25 The CHECK lamp indicator line is —
short—circuited to the battery.
35 The line is broken or short—circuited —
to GND.
T.0.D. CONTROL UNIT
10 5 9 19 14 17
B-68 B-67 B-68 'B-67| | B67 lB67|
05 | & 05| & 05| 4 i 6
BRR| 10 uy | o, GRIY
H12 H-7 - 0.5 0.5
0s ras BIL BIL
A 0.5 0.5
® Y| 3 GRIL|
0.5 12
v H-10 - 0.5
5 0.5 BIL
H-10 0.5 LY 4L SW
0.5 Ly (TRANSFER) \B/
Y| 2
Moo M-23 M-24 Q gksl_
V8V, V8V, 4
FRT AXLE FRT AXLE(C) FRT AXLE(D) H-8
sSwW 3
0.5 0.5
B/P
M-23 M-24 Bl & ®
2 ! H-45 1.25
0.5 05 B/P 13
B B 0.5 H-5
BiL
1.0
05 BR
BIL E-29
— W COMMON
FENDER-LH CHAMBER

DO4RWO058




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-57

Step Action Yes No
1 1. Turn on the starter switch.
Is the CHECK lamp always turned on? Go to Step 2 Go to Step 3
2 1. Turn off the starter switch. The CHECK
2. Disconnect the ECU connector. circuit is
3. Turn on the starter switch. short-circuited to The ECU has
GND. Repair the failed. Replace
s
Is the CHECK lamp always turned on* circuit. the ECU.
Go to Step 7 Go to Step 7
3 Turn on the starter switch.
Is the CHECK lamp always turned off? Goto Step 4 Goto Step 6
4 Turn on the starter switch. The CHECK
. circuit wires are
2
Is the battery voltage observed between terminals 30 and 197 broken or the
CHECK lamp is
failed. Repair the
circuit.
Go to Step 5 Goto Step 7
5 Turn off the starter switch. The battery is
. short—circuited.
? .
Is the battery voltage observed between terminals 30 and 197 Repair the The ECU has
CHECK lamp failed. Replace
circuit. the ECU.
Go to Step 7 Go to Step 7
6 Turn on the starter switch. The phenomenon
is not reproduced
s
Does the CHECK lamp go off two seconds after Refer to
“Troubles
intermittently
observed”.
Go to Step 7 Go to Step 7
7 1. Check that all the parts are mounted.
2. Clear the trouble code.
Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 7




4B2-58 DRIVE LINE CONTROL SYSTEM (TOD)

Trouble Diagnosis Depending on The
Status of TOD Indicator

Functional check with TOD indicator light is conducted
prior to check on Charts A—H.

® After the starter is switched on, check and see if the
status has become as tabulated below.

ECU | ECU | ECU | ECU | ECU ToD
. . ) . . Indicator
Tenminal | Teminal | Teminal| Teminal| Teminal indicate
25 26 27 28 29

state

Short Short | Short | Short | Short

to to to to to
terminal |terminal(terminal|terminal|terminal
20 20 20 20 20

Open | Open | Open | Open | Open

CHECK

CO7RW012

e If the status is as tabulated above, there is no

problem. If not as tabulated above, inspect the
harness.



DRIVE LINE CONTROL SYSTEM (TOD) 4B2-59

Chart A

Indicator drive circuit

Function of circuit

The circuit informs the indicator of the working condition of the ECU.

Fail condition

All the TOD indicator lamps and CHECK lamp are lit, and go off momentarily at an inter-
val of about two seconds.

Indicator lamp status

Transfer position

STARTER SW STARTER SW
(1G1) (1G1)
3.0 3.c
BAY - B/Y
C-4 10A 1 C-10 10A
ELEC.IGN. 4H SW d) METER,GAUGE COMMON
0.5 (TRANSFER) 0.5 CHAMBER
Lw A - =
TAIL RELAY a3 |
E/\Z N A s E-28
20 4 LY | 26 T.0.D. INDICATOR
H-25 -9
;:l 0.85 -9 (METER) 1.0
0.5 GMR 05 B/R
TRANSFER
- LW| s 2 GR/R
- l-12 -2 Hs
0.5 4WD 1.25
; B/P
L SW o] BB AUTO CHECK
A-3 | | ||- |9| 9| 0.5
7 BE e T 5 21 22 33 16 7 BP
0'885 = > 0.5 0.5 0.5 0.5 0.5 0.5 H8
0.5 BRR| BRG BR BRY| BRW R
BW| ¢ 03 0.5 5 9 2 15 3 16 0.5
H-49 G GR,{H I ] [ ] I 1 I ] I ] [ ] B’,‘L
oo R | H-27 ] \ H-27 [ | H-27 | | H-27 ] | H-27 \ \ .25 |
oss| 05 0.5 0.5 05 | 05 05 05 0.5 05
5 v ILLUMINATION BRR| BRG BR | BR/Y BRW R BL| B
[ 1\2 [ ] [ ? CONTHOLLEH I ? I 1]7 15 14 I 1]8 [ 1\6 [ 1|B [ ? [ § [ 1|1
B67| |[BE7| [B6B| @3 ERES \ B-68 \ | B-68 | 668 | [Bes| [Bea| [B6r| |B67| [B67|
20 1 12 8 29 a7 26 25 o8 30 17 14 19

T.0.D. CONTROL UNIT

DO04RW062




4B2-60 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 Turn on the starter switch. The ECU has
. failed. Replace Check the battery
Is the battery voltage observed between terminals 1 and 197 the ECU. circuit.
Go to Step 2 Go to Step 2
2 Check that all the parts are mounted. Repeat the
Is this step complete? “Diagnosis Flow”. Go to Step 2




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-61

Chart B-1

The 4WD switch circuit wires are broken or short-circuited to the GND

Function of circuit

Fail condition

Even after the transfer mode is selected from TOD to 2H, the indicator lamp status is not
changed.

Indicator lamp status

Transfer position 2H —
STARTER SW STARTER SW
(1G1) (1G1)
3.0 3.c
B/Y = BN
C-4 10A 1 C-10 104
ELEC.IGN. 4H SW d) METER,GAUGE COMMON
0.5 (TRANSFER) 0.5 CHAMBER
Lw A - =
TAIL RELAY
Sﬁ (4 0.5 -
20 4 LY | 26 T.0.D. INDICATOR
H-25
;:l 0.85 -9 (METER) 1.0
0.5 GMR 05 B/R
TRANSFER ow | »  GRR
- l-12 -2 Hs
0.5 awD 1.25
; B/P
L SW [o] PR AUTO CHECK
A-3 | | | -9 b || 9| 0.5
7 BE e T 5 21 22 33 16 7 BP
0.85 H-8
5 7 2 0.5 0.5 0.5 2.5 0.5 0.5
0.5 BR/R| BR/G BR BR/Y| BRW R
B/W 9 03 GOR.?H I 15 I | I 2| I 115 I :\3 I 1 |6 0.3
@ o] PG [H27| [H27| [He7| [He7] [H27] |H25| B
oss| 05 0.5 0.5 05| 05 0.5 0.5 0.5 0.5
5 o ILLUMINATION BR/R| BR/G BR | BRAY BRAW R BL| BL
[ 1\2 [ [ ? CONTHOLLEH I ? I 1]7 15 14 I 1]8 [ 1\6 [ 1IB\ ? [ § [ 1|1
B67| |[BE7| [B6B| @3 ERES \ B-68 \ | B-68 | 668 | [Bes| [Bea| [B6r| |B67| [B67|
20 1 12 8 29 27 28 25 o8 30 17 14 19

T.0.D. CONTROL UNIT
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4B2-62 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 1. Turn on the starter switch. Repair the 4WD
When the 4WD SW is selected to the 4WD position, is 0 V SW circuit.
observed between terminal 12 and 197 Go to Step 2 Goto Step 4
2 When the 4WD SW is selected to the 2WD position, is 12 V Repair the 4WD
observed between terminals 12 and 19? SW circuit.
Go to Step 3 Go to Step 4
3 When the transfer lever is shifted to the 4L position, is battery | The phenomenon
boltage observed between terminals 28 and 19? is not
reproduced.
Refer to
“Troubles
intermittently Replace the
observed”. ECU.
Go to Step 4 Go to Step 4
4 Check that all the parts are mounted. Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 4




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-63

Chart B-2

The 4WD switch circuit is short to battery.

Function of circuit

Fail condition

Even after the transfer mode is selected from 2H to TOD, the indicator lamp status dose
not change.

Indicator lamp status

Transfer position

STARTER SW STARTER SW
(1G1) (1G1)
3.0 3.c
B/Y = BN
C-4 10A 1 C-10 10A
ELEC.IGN. 4H SW d) METER,GAUGE COMMON
0.5 (TRANSFER) 0.5 CHAMBER
Lw A - =
TAIL RELAY
Sﬁ (4) 0.5 -
20 4 LY | 26 T.0.D. INDICATOR
H-25 -9
;:l 0.85 -9 (METER) 1.0
0.5 GMR 05 B/R
TRANSFER
LW| s 2 GR/R
- l-12 I-12 H-5
0.5 4WD 1.25
; B/P
L SW o] BB AUTO CHECK
A-3 | | | -9 b || 9| 0.5
7 BE e T 5 21 22 33 16 7 BP
0'885 = > 0.5 0.5 0.5 0.5 0.5 0.5 H8
0.5 BRR| BRG BR BRY| BRW R
BW| ¢ 03 0.5 5 2 15 3 16 0.5
H-49 G GR,{H I ] [ ] I 1 I ] I ] [ ] B’,‘L
oo R | H-27 ] \ H-27 [ | H-27 | | H-27 ] | H-27 \ \ .25 |
oss| 05 0.5 0.5 05 | 05 05 0.5 0.5 0.5
5 v ILLUMINATION BRR| BRG BR | BR/Y BRW R BL| B
[ 1\2 [ [ ? CONTHOLLEH I ? I 1]7 15 14 I 1]8 [ 1\6 [ 1|B [ ? [ § [ 1|1
B67| |[BE7| [B6B| @3 ERES \ B-68 \ | B-68 | 668 | [Bes| [Bea| [B6r| |B67| [B67|
20 1 12 8 29 a7 26 25 o8 30 17 14 19

T.0.D. CONTROL UNIT
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4B2-64 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 When the 4WD SW is selected to the 4WD position, is 0 V Repair the 4WD
observed between terminal 12 and 19? SW circuit.
Go to Step 2 Goto Step 7
2 When the 4WD SW is selected to the 2WD position, is 12 V Repair the 4WD
observed between terminals 12 and 19? SW circuit.
Go to Step 3 Go to Step 7
3 1. Disconnect the ECU connector. Replace TOD
Is the continuity established between terminals (B-67)1 and indicator lamp
(B-68)13? bulb.
Go to Step 4 Go to Step 7
4 Is the continuity established between terminals (B-67)1 and Replace TOD
(B-68)147 indicator lamp
bulb.
Go to Step 5 Goto Step 7
5 Is the continuity established between terminals (B-67)1 and Replace TOD
(B—68)157? indicator lamp
bulb.
Go to Step 6 Goto Step 7
6 Is the continuity established between terminals (B-67)1 and Replace TOD
(B-68)167 indicator lamp
Replace ECU. bulb.
Goto Step 7 Goto Step 7
7 Check that all the parts are mounted. Repeat the

Is this step complete?

“Diagnosis Flow”.

Return to Step 7




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-65

Chart C-1 4H switch circuit wires are broken or the battery is short-circuited.

Function of circuit

Fail condition When the 4WD SW is 4WD mode.

When the lever is shifted from 4L to HIGH, the 4L mode remains on the indicator and the
TOD mode is displayed without turning off the previous mode.

Indicator lamp status

Transfer position

4L <——> Neutral <——> TOD

STARTER SW STARTER SW
(1G1) (1G1)
3.0 3.0
BrY = BN
C-4 10A —g C-10 104
ELEC.IGN. 4H SW METER,GAUGE COMMON
0.5 (TRANSFER) 0.5 CHAMBER
LW Wle —
TAIL RELAY
3@ {4) 0.5 E.o0
2 4 LY | 26 T.O.D. INDICATOR
H-25 0.85 -9 (METER) 10
2.5 GR 0.5 ! BAR
TRANSFER ow | »  GRR
- l-12 I-12 H-5
0.5 AWD 1.25
L SW o] PR 1 2 3| AUTO| CHECK B/P
A3 | e [ (e [e ] ] [ [ 1] 0.5
7 = = 15 21 52 23 5 7 B
0‘885 : 4 0.5 0.5 0.5 0.5 0.5 05 H-8
0.5 BR/R| BR/G BR BRY| BRW R
BW| ¢ 03 0.5 5 2 15 3 16 0.5
H-49 H,{G GR,{H [ 1 [ ] [ ] [ 1 [ ] [ ] B’,'L
o5 [H27] [Ha7| [we7| [H27] [H27]| |[H25]
085 05 05 0.5 05| 05 0.5 05| 05
5 o ILLUMINATION BRAR| BRG BR | BRAY BRAW R BL| BL
[ 1\2 E [ ? CONTHOLLEH [ ? [ 1]7 [ \15l 1|4. [ 1]8 [ 1\6 [ 1IB\ ? E ? [ |1
'B67| |B67| [B68 @ |Bea| |Bes| |Bes| |Bes| [Bes| |Bes| |Bes| |Be7||B67||Bs7|
20 1 12 5 20 27 26 25 28 30 17 14 19

T.0.D. CONTROL UNIT
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4B2-66 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 1. Turn on the starter switch.
When the transfer lever is shifted to the high position, is 5V
observed between terminals 8 and 19 (4H switch)? Go to Step 2 Go to Step 4
2 When the transfer lever is shifted to the 4L position, is 5V
observed between terminals 8 and 19 (4H switch)? Goto Step 3 Goto Step 4
3 When the transfer lever is shifted to the neutral position, is 0V Replace the
observed between terminals 8 and 19 (4H switch)? ECU.
Go to Step 4 Go to Step 4
4 1. Turn off the starter switch.
2. Disconnect the ECU connector.
3. Turn on the starter switch.
When the transfer lever is shifted to the high position, is 12V
observed between terminals 8 and 19 (4H switch)? Goto Step 5 Go to Step 7
5 When the transfer lever is shifted to the neutral position, is OV
observed between terminals 8 and 19 (4H switch)? Goto Step 6 Goto Step 7
6 When the transfer lever is shifted to the 4L position, is 12V The 4H switch
observed between terminals 8 and 19 (4H switch)? circuit battery is
short-circuited
between ECU
and transfer.
Repair the circuit.
Go to Step 14 Go to Step 7
7 Turn off the starter switch.
When the transfer lever is shifted to the neutral position, is the
continuity established between terminals 8 and 19 (4H switch)? Go to Step 8 Go to Step 10
8 When the transfer lever is shifted to the high position, is the
continuity established between terminals 8 and 197 Go to Step 10 Goto Step 9
9 When the transfer lever is shifted to the 4L position, is the The phenomenon
continuity established between terminals 8 and 197 is not
reproduced.
Refer to
“Troubles
intermittently
observed”.
Go to Step 14 Go to Step 10
10 | When the transfer lever is shifted to the neutral position, is the Repair the
continuity established between terminals (A-3)4 and (A-3)7? transfer
assembly.
Go to Step 11 Go to Step 14
11 | When the transfer lever is shifted to the high position, is the Repair the
continuity established between transfer connector terminals transfer
(A-3)4 and (A-3)7? assembly.
Go to Step 14 Go to Step 12
12 | When the transfer lever is shifted to the 4L position, is the Repair the
continuity established between transfer connector terminals transfer
(B-68)3 and (A-3)47? assembly.

Go to Step 14

Go to Step 13




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-67

Step Action Yes No
13 | Is the continuity established between transfer terminals (A-3)4 The harness is
and body? broken between
The ECU has terminal (A-3)4
failed. Replace and GND. Repair
the ECU. the circuit.
Go to Step 14 Go to Step 14
14 | Check that all the parts are mounted. Repeat the
Is this step complete? “Diagnosis Flow”. | Return to Step 14




4B2-68 DRIVE LINE CONTROL SYSTEM (TOD)

Chart C-2

The 4H switch circuit is short-circuited to GND.

Function of circuit

Fail condition

When the transfer lever is shifted to 4L, the indicator lamp status is not changed.
When the transfer lever is shifted to High, the indicator lamp blinks at TOD mode.

Indicator lamp status

Blinking
Transfer position 4L High (TOD)
STARTER SW STARTER SW
(1G1) (1G1)
3.0 3o
B/Y = BN
C-4 10A —g C-10 10A
ELEC.IGN. 4H SW METER,GAUGE COMMON
0.5 (TRANSFER) 0.5 CHAMBER
LW Wle —
TAIL RELAY
os @ 05 —
20 4 LY | 26 T.0.D. INDICATOR
H-25
0.85 -9 (METER) 1.0
0.5 GMR 05 B/R
TRANSFER o | e ., oRm
- l-12 H-5
0.5 AWD 1.25
; B/P
L SW o] BB AUTO CHECK
A-3 | | -9 b || 9| 0.5
7 = b 75 21 22 33 16 7 BP
0'385 3 0.5 05 0.5 0.5 0.5 0.5 H-8
0.5 BRR| BRG BR BRY| BRW R
B/W 3 GR/H I 15 I \9 I 2| I 115 I :\3 I 1|6 0.3
H-49 ﬁ R/G | H-27 ] \ H-27 ‘ | H-27 | | H-27 ] | H-27 \ \ 25 | BiL
oss| 05 05 0.5 05| 05 0.5 05| 05| o5
B v ILLUMINATION BRR| BRG BR | BR/Y BRW R BL| B
[ 1\2 [ [ ? CONTHOLLEH I ? I 1]7 [ \15l 1|4. I 1]3 I 1\6 [ 1|B\ ? [ ? [ 1I1
'B67| |BE7| BB @ |Bee| |Bea| |Bes| [Bes| [Bes| |Bes| |Bes| |Bér| |B6r| |B67|
20 1 12 29 a7 26 25 o8 30 17 14 19

T.0.D. CONTROL UNIT
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DRIVE LINE CONTROL SYSTEM (TOD) 4B2-69

Step Action Yes No
1 When the transfer lever is shifted to the High position, is 5V
observed between terminals 8 and 19 (4H switch)? Goto Step 2 Go to Step 14
2 When the transfer lever is shifted to the neutral position, is OV
observed between terminals 8 and 19 (4H switch)? Goto Step 3 Go to Step 14
3 When the transfer lever is shifted to the 4L position, is 5V
observed between terminals 8 and 19 (4H switch)? Goto Step 4 Go to Step 14
4 1. Turn off the starter switch. Replace TOD
Is the continuity established between terminals 1 and 25? mdczt&;)lamp
Go to Step 5 Go to Step 23
5 Is the continuity established between terminals 1 and 26? Replace TOD
indicator lamp
bulb.
Go to Step 6 Go to Step 23
6 Is the continuity established between terminals 1 and 277 Replace TOD
indicator lamp
bulb.
Goto Step 7 Go to Step 23
7 Is the continuity established between terminals 1 and 28? Replace TOD
indicator lamp
bulb.
Go to Step 8 Go to Step 23
8 Is the continuity established between terminals 1 and 29? Replace TOD
indicator lamp
bulb.
Goto Step 9 Go to Step 23
9 1. Turn on the starter switch. The ECU has
2. Shift the transfer lever is shifted to the 4L position. failed. Replace
Is 0 V observed between terminals 25 and 207 the ECU.
Go to Step 10 Go to Step 23
10 | Is 0V observed between terminals 26 and 207? The ECU has
failed. Replace
the ECU.
Go to Step 11 Go to Step 23
11 | Is 0V observed between terminals 27 and 20? The ECU has
failed. Replace
the ECU.
Go to Step 12 Go to Step 23
12 | Is 12 V observed between terminals 28 and 20? The ECU has
failed. Replace
the ECU.
Go to Step 13 Go to Step 23
13 | Is 0V observed between terminals 29 and 207? The phenomenon

is not
reproduced.
Refer to
“Troubles
intermittently
observed”.

Go to Step 23

The ECU has
failed. Replace
the ECU.

Go to Step 23




4B2-70 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
14 | 1. Turn off the starter switch.
2. Disconnect the ECU connector.
When the transfer lever is shifted to the neutral position, is the
continuity established between terminals (B—68)3 and (B—67)11
(4H switch)? Go to Step 15 Go to Step 17
15 | When the transfer lever is shifted to the high position, is the
continuity established between terminals (B—68)3 and (B—67)117? Go to Step 17 Go to Step 16
16 | When the transfer lever is shifted to the 4L position, is the The ECU has
continuity established between terminals (B—-68)3 and (B—-67)11? failed. Replace
the ECU.
Go to Step 23 Go to Step 17
17 | 1. Disconnect the H-49 connector.
When the transfer lever is shifted to the neutral position between
high and 4L, is the continuity established between terminals
(H-49)6 and (B-68)3? Go to Step 18 Go to Step 20
18 | When the transfer lever is shifted to the high position, is the
continuity established between transfer connector terminals
(H-49)6 and (B-68)3? Go to Step 20 Go to Step 19
19 | When the transfer lever is shifted to the 4L position, is the GND is
continuity established between transfer connector terminals short-circuited
(H-49)6 and (B-68)3? between
terminals (B-68)3
and (H-49)6.
Repair the circuit.
Go to Step 20 Go to Step 23
20 | 1. Disconnect the A—3 connector. Repair the
When the transfer lever is shifted to the neutral position between transfer
high and 4L, is the continuity established between terminals assembly.
(A-3)4 and (B-68)37? Go to Step 21 Go to Step 23
21 | When the transfer lever is shifted to the high position, is the Repair the
continuity established between terminals (A-3)4 and (B-68)3? transfer
assembly.
Go to Step 23 Go to Step 22
22 | When the transfer lever is shifted to the 4L position, is the GND is
continuity established between terminals (A-3)4 and (B-68)3? short-circuited
between
Repair the terminals (B-68)3
transfer and (A-3)4.
assembly. Repair the circuit.
Go to Step 23 Go to Step 23
23 | Check that all the parts are mounted.

Is this step complete?

Repeat the

“Diagnosis Flow”.

Return to Step 23




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-71

Chart D-1

4L switch circuit wires are broken or the battery is short-circuited.

Function of circuit

Fail condition

The TOD mode is displayed in the neutral position between high and 4L. When the lever

is shifted to the 4L position, the TOD mode is displayed.

Indicator lamp status

Transfer position 4L Neutral
T.0.D. CONTROL UNIT
20 8 9 19 14 17 15 24 18 23
B-67 B-68 |ses| [B67| |B67| |[B67| |[B67||B68]||B67| 5-68
72 i_—_‘3 sl ¢ 1 8 T 7 1 d2 ] 0 |_—_1l1
GRA| g 0.5 0.5 0.5
0.5 0.5
0.85 05 H-49 BL BIL ew GR Gy
B GR/R 0.5 0.5
: 0.5 G
GRA{ 42 BiL
) *— 0.5
; . e/ :
H-49 H-29 AL SW 2.5 GR
BIL | 4
(TRANSFER) s e
o |H49HH49HH49HH49||H49HH49|
0.5
0.85 0.5 gm B/P
B GR/R 3 L 0.5 05| 05| o5 0.5 0.5
0.5 125 G aw| ar| Gm| Gy G
B B/P 13
7 4 H.498 H-5 I ? [ (|3 [ 1|0| 19 I ? I
= [as] Fra] Cas] [ae [as ] [as
4H SW 0.8 B/ ' ' : ' ' :
— TRANSFER
TRANSFER f ( Y os E-29
Q BIL
N p— FRT SPEED RR SPEED
— W COMMON SENSOR SENSOR
- CHAMBER (TRANSFER) (TRANSFER)
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4B2-72 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 Turn on the starter switch.
When the transfer lever is shifted to the high position, is 5V
observed between terminals 9 and 19 (4L switch)? Go to Step 2 Goto Step 4
2 When the transfer lever is shifted to the neutral position, is OV
observed between terminals 9 and 19 (4L switch)? Go to Step 3 Go to Step 4
3 When the transfer lever is shifted to the 4L position, is 0V The ECU has
observed between terminals 9 and 19 (4L switch)? failed. Replace
the ECU.
Goto Step 4 Go to Step 4
4 1. Turn off the starter switch.
2. Disconnect the ECU connector.
3. Turn on the starter switch.
When the transfer lever is shifted to the high position, is 12V
observed between terminals (B—68)4 and (B—67)117? Goto Step 5 Go to Step 7
5 When the transfer lever is shifted to the neutral position, is OV
observed between terminals (B—68)4 and (B—67)117? Go to Step 6 Goto Step 7
6 When the transfer lever is shifted to the 4L position, is 0V The 4L switch
observed between terminals (B—68)4 and (B—67)117? circuit battery is
short-circuited
between ECU
and transfer.
Repair the circuit
Go to Step 13 Go to Step 7
7 Turn off the starter switch.
When the transfer lever is shifted to the high position, is the
continuity established between terminals (B—-68)3 and (B—-67)11? Go to Step 10 Go to Step 8
8 When the transfer lever is shifted to the neutral position between
high and 4L, is the continuity established between terminals
(B—68)4 and (B-67)117? Go to Step 9 Go to Step 10
9 When the transfer lever is shifted to the 4L position, is the | The phenomenon
continuity established between terminals (B—68)4 and (B—67)117? is not
reproduced.
Refer to
“Troubles
intermittently
observed”.
Go to Step 13 Go to Step 10
10 | 1. Disconnect the A—3 connector. Wires are broken
When the transfer lever is shifted to the neutral position between between transfer
) . A : connector (A-3)
high and 4L, is the continuity established between transfer :
connector terminals (A—-3)12 and GND? and floor Repair the
' connector (H-49). transfer
Repair the circuit. assembly.
Go to Step 11 Go to Step 13
11 | When the transfer lever is shifted to the 4L position, is the Repair the
continuity established between transfer connector terminals transfer
(A-3)12 and GND? assembly.
Go to Step 12 Go to Step 13
12 | When the transfer lever is shifted to the high position, is the Repair the
continuity established between transfer connector terminals transfer
(A-3)12 and GND? assembly.
Go to Step 13 Go to Step 13
13 | Check that all the parts are mounted.

Is this step complete?

Repeat the
“Diagnosis Flow”.

Return to Step 13




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-73
Chart D-2 The 4L switch circuit is short-circuited to GND.
Function of circuit —
Fail condition The 4L mode is displayed even in the 2H or TOD.
Indicator lamp status
Transfer position HIGH (2H or TOD)
STARTER SW COMMON
(1G1) GHAMBER B\
>0 T 0.5
B/Y .
C-10 10A F-29 BiL
METER,GAUGE
1.0 05
0.5 BR BiL
LY | g H-5
H-26 1.25 13 H_A?
0.5 B/P o5
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05| 4
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AUTO CHECK A { SFER)
9 | | g
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4B2-74 DRIVE LINE CONTROL SYSTEM (TOD)

Step Action Yes No
1 When the transfer lever is shifted to the high position, is 5V
observed between terminals 9 and 19 (4L switch)? Go to Step 2 Goto Step 7
2 When the transfer lever is shifted to the neutral position, is OV
observed between terminals 9 and 19 (4L switch)? Goto Step 3 Goto Step 7
3 When the transfer lever is shifted to the 4L position, is 0V
observed between terminals 9 and 19 (4L switch)? Go to Step 4 Goto Step 7
4 1. Shift the 4WD SW to the 2H position. The ECU has
. failed. Replace
Is 12V observed between terminals 25 and 19? the ECU.
Go to Step 5 Go to Step 16
5 Is 12V observed between terminals 26 and 19? The ECU has
failed. Replace
the ECU.
Go to Step 6 Go to Step 16
6 Is 12V observed between terminals 27 and 19? The phenomenon
is not
reproduced.
Refer to
“Troubles The ECU has
intermittently failed. Replace
observed”. the ECU.
Go to Step 16 Go to Step 16
7 1. Turn off the starter switch.
2. Disconnect the ECU connector.
When the transfer lever is shifted to the neutral position between
High and 4L, is the continuity established between terminals
(B-68)4 and (B-67)11? Go to Step 8 Go to Step 10
8 When the transfer lever is shifted to the 4L position, is the
continuity established between terminals (B—68)4 and (B—-67)11? Go to Step 9 Go to Step 10
9 When the transfer lever is shifted to the high position, is the The ECU has
continuity established between terminals (B—-68)4 and (B—-67)11? failed. Replace
the ECU.
Go to Step 10 Go to Step 16
10 | 1. Disconnect the H-49 connector.
When the transfer lever is shifted to the neutral position between
high and 4L, is the continuity established between terminals
(H-49)5 and (B-67)117 Go to Step 11 Go to Step 13
11 | When the transfer lever is shifted to the 4L position, is the
continuity established between transfer connector terminals
(H-49)5 and (B-67)11? Go to Step 12 Go to Step 13
12 | When the transfer lever is shifted to the high position, is the GND is
continuity established between terminals (H-49)5 and (B-67)11? short-circuited
between
terminals (B—68)4
and (H-49)5.
Repair the circuit.
Go to Step 13 Go to Step 16
13 | 1. Disconnect the A-3 connector. Repair the
When the transfer lever is shifted to the neutral position between transfer
high and 4L, is the continuity established between terminals assembly.

(A-3)12 and GND?

Go to Step 14

Go to Step 16




DRIVE LINE CONTROL SYSTEM (TOD) 4B2-75

Step Action Yes No
14 | When the transfer lever is shifted to the 4L position, is the Repair the
continuity established between terminals (A-3)12 and GND? transfer
assembly.
Go to Step 15 Go to Step 16
15 | When the transfer lever is shifted to the high position, is the GND is
continuity established between terminals (A-3)12 and GND? short-circuited
between
Repair the terminals (H-49)5
transfer and (A-3)12.
assembly. Repair the circuit.
Go to Step 16 Go to Step 16
16 | Check that all the parts are mounted.

Is this step complete?

Repeat the

“Diagnosis Flow”.

Return to Step 16




4B2-76 DRIVE LINE CONTROL SYSTEM (TOD)

Chart E-1 AXLE switch circuit wires are broken.

Function of circuit —
Fail condition Both the TOD and 4L modes are disabled. (The transition status is not removed.)

Indicator lamp status
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DRIVE LINE CONTROL SYSTEM (TOD) 4B2-77

Step Action Yes No
1 Start the engine.
When the transfer lever is shifted to the neutral position between
high and 4L, is 5V observed between terminals 10 and 19? Go to Step 2 Go to Step 7
2 When the transfer lever is shifted to the high position and 4WD
switch shifted to 4WD position, is OV observed between terminals
10 and 19? Go to Step 3 Go to Step 7
3 When the transfer lever is shifted to the 4L position, is 0V The ECU has
observed between terminals 10 and 197 failed. Replace
the ECU.
Go to Step 4 Goto Step 7
4 Shift the transfer lever to the 4L position. The ECU has
. failed. Replace
Is OV observed between terminals 25 and 19? the ECU.
Go to Step 5 Go to Step 19
5 Is OV observed between terminals 26 and 197 The ECU has
failed. Replace
the ECU.
Go to Step 6 Go to Step 19
6 Is OV observed between terminals 27 and 19? The phenomenon
is not
reproduced.
Refer to
“Troubles The ECU has
intermittently failed. Replace
observed”. the ECU.
G