TOYOTA

REPAIR MANUAL FOR CHASSIS & BODY

LAND CRUISER/
L.anp cruiser PRADO




FOREWORD

This repair manual has been prepared to provide information
covering general service repairs for the chassis and body of
the TOYOTA LAND CRUISER/LAND CRUISER PRADO.

Applicable models: RZJ90, 95 series
VZJ90, 95 series
KZJ90, 95 series
LJ90, 95 series

For the service specifications and repair procedures of the
above model other than those listed in this manual, refer to the
following manuals.

Manual Name | Pub. No.
e 3RZ-F, 3RZ-FE Engine Repair Manual RMb521E
e BbVZ-FE Engine Repair Manual RM518E
e 1KZ-T Engine Repair Manual RM353E
e 1KZ-T, 1KZ-TE Engine Repair Manual RMB522E
Supplement
e 21, 3L Engine Repair Manual | RMb520E
¢ A343F Automatic Transmission Repair RM528E
Manual
¢ | and Cruiser/Land Cruiser Prado EWD269F
Electrical Wiring Diagram
¢ Land Cruiser/Land Cruiser Prado New NCF131E
Car Features

All information in this manual is based on the latest product in-
formation at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION

©1996 TOYOTA MOTOR CORPORATION-
All rights reserved. This book may not be
reproduced or copied, in whole or in part,
without the written permission of Toyota
Motor Corporation.
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N GENERAL DESCRIPTION

IN-2 INTRODUCTION — HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
INDEX

An INDEX is provided on the first page of each section to guide you to the item to be repaired.
To assist you in finding your way through the manual, the Section Title and major heading are

given at the top of every pags.

{NG2E 01

At the beginning of each section, a General Description is given that pertains to all repair
operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and
find the cause. The fundamentals of how to proceed with troubleshooting are described on page
IN—19. Be sure to read this before performing troubleshooting.

PREPARATION

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and
SSM (Special Service Materials) which should be prepared before beginning the operation and
explains the purpose of each one.

REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and
shows how the parts fit together.
Example:

@-——-————Fillet Cap o o
evis Pin

Float

¢ Gasket

Clip

Reservoir Tank

5 > ¢ Grommaet
Stotted _
Spring PIn - | 12(120.9) |
[T15 (155, GT'——%
Piston

Cylinder

N.m (kgf-cm, ft-Ibf)] : Specified torque

¢ Non-reusable part
N17080
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The procedures are presented in a step—by—step format:

e The illustration shows what to do and where to do it.

e The task heading tells what to do.

e The detailed text tells how to perform the task and gives other information such as

specifications and warnings.

Example:
M’J l-l"-'" = FEg IR = - .—:-o'q-—-‘—l.l;—:—-qf_l-—-w‘
- - » * c" L .- ' "
. 9 . . - »
- p -‘Q.Q’. . . .-. .. » -
Ll . - i

‘.\0".‘.
»

0...‘
..‘...

.o.' b‘..‘..‘..' ‘a
v

This format provides the experienced technician with a FAST TRACK to the information needed.
The upper case task heading can be read at a glance when necessary, and the text below it
provides detailed information. Important specifications and warnings always stand out in bold

type.

18021 - 01

REFERENCES

References have been kept to a minimum. However, when they are required you are given the
page to refer to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text where needed. You never have to
leave the procedure to look up your specifications. They are also found at the end of each section,
for quick reference.
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CAUTIONS, NOTICES, HINTS:

@ CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or
other people.

© NOTICES are also presented in bold type, and indicate the possibility of damage to the
components being repaired.

e HINTS are separated from the text but do not appear in bold. They provide additional
information to help you perform the repair efficiently.

SI UNIT

The UNITS given in this manual are primarily expressed according to the S| UNIT (International

System of Unit), and alternately expressed in the metric system and in the English System.
Example:

Torque: 30 N-m (310 kgf-cm, 22 ft-Ibf)
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IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the

vehicle identification number, manufacture’s plate
and certification label.

A. Vehicle identification Number

07802

B. Manufacture’s Plate

ENGINE SERIAL NUMBER o

The engine serial number is stamped on the engine
block as shown.

3L-Engine 1KZ-T, 1KZ-TE Engine

3RZ-F, 3RZ-FE Engine

—

U

th:’o‘\’

T

N19545 NOS034
N17730 N17731

218427
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GENERAL REPAIR INSTRUCTIONS

1. Use fender, seat and floor covers to keep the vehicle
clean and prevent damage.

2. During disassembly, keep parts in the appropriate
order to facilitate reassembly.

3. Observe the following:

(a) Before performing electrical work, disconnect
the negative (—) terminal cable from the battery.

(b) If it is necessary to disconnect the battery for
inspection or repair, always disconnect the nega-
tive (—) terminal cable which is grounded to the
vehicle body.

(c) To prevent damage to the battery terminal,
loosen the cable nut and raise the cable straight
up without twisting or prying it.

(d) Clean the battery terminals and cable ends with a
clean shop rag. Do not scrape them with a file or
other abrasive objects.

(e) Install the cable ends to the battery terminals
with the nut loose, and tighten the nut after
installation. Do not use a hammer to tap the cable
ends onto the terminals.

(f) Be sure the cover for the positive (+) terminal is
properly in place.

4, Check hose and wiring connectors to make sure that
they are secure and correct.
5. Non-—reusable parts

(a) Always replace cotter pins, gaskets, O—rings and
oil seals etc. with new ones.

(b) Non-—reusable parts are indicated in the compo-
nent illustrations by the "{”" symbol.

6. Precoated parts

Precoated parts are bolts and nuts, etc. that are

coated with a seal lock adhesive at the factory.

(a) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated

Seal Lock Adhesive with the specified adhesive.

(b) When reusing precoated parts, clean off the old
adhesive and dry with compressed air. Then
apply the specified seal lock adhesive to the bolt,
nut or threads. |

(c) Precoated parts are indicated in the component
illustrations by the "¥” symbol.

7. When necessary, use a sealer on gaskets to prevent
leaks.

8. Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.
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Medium Current Fuse and High Current Fuse

BES5594

BES596

BESS597

BESS598

9.

10.

Use of special service tools (SST) and special service
materials (SSM) may be required, depending on the
nature of the repair. Be sure to use SST and SSM
where specified and follow the proper work proce-
dure. A list of SST and SSM can be found in the
preparation part at the front of each section in this
manual.

When replacing fuses, be sure the new fuse has the
correct amperage rating. DO NOT exceed the rating or
use one with a lower rating.

Symbol Part Name Abbreviation

———On/” O—— FUSE FUSE
INO365

——a0—— MEDIUM CURRENT FUSE M-FUSE
INOS?B

o P0—— HIGH CURRENT FUSE H-FUSE
INO387 N .

O RO—— FUSIBLE LINK FL

INO367

~B- CIRCUIT BREAKER CB

11.

INO368

VO0Q76

Care must be taken when jacking up and supporting

the vehicle. Be sure to lift and support the vehicle at

the proper locations {See page IN—36).

(a) If the vehicle is to be jacked up only at the front
or rear end, be sure to block the wheels at the
opposite end in order to ensure safety.
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CORRECT

~

INO253

ES

INO252

12.

13.

14,

(b)

After the vehicle is jacked up, be sure to support
it on stands. It is extremely dangerous to do any
work on a vehicle raised on a jack alone, even for
a small job that can be finished quickly.

Observe the following precautions to avoid damage to
the following parts:

(a)

(@)
A

(9)

(h)

Do not open the cover or case of the ECU unless
absolutely necessary. (If the IC terminals are tou-
ched, the IC may be destroyed by static electric-
ity.)

To disconnect vacuum hoses, pull on the end, not
the middle of the hose.

To pull apart electrical connectors, pull on the
connector itself, not the wires.

Be careful not to drop electrical components,
such as sensors or relays. If they are dropped on
a hard floor, they should be replaced and not
reused. ' |

When steam cleaning an engine, protect the elec-
tronic components, air filter and emissions—re-
lated components from water.

Never use an impact wrench to remove or install
temperature switches or temperature sensors.
When checking continuity at the wire connector,
insert the tester probe carefully to prevent termi-
nals from bending.

When using a vacuum gauge, never force the
hose onto a connector that is too large. Use a
step—down adapter instead. Once the hose has
been stretched, it may leak.

Tag hoses before disconnecting them:

(a)
(b)

When disconnecting vacuum hoses, use tags to
identify how they should be reconnected.
After completing a job, double check that the
vacuum hoses are properly connected. A label
under the hood shows the proper layout.

Unless otherwise stated, all resistance is measured at
an ambient temperature of 20°C (68°F). Because the
resistance may be outside specifications if measured
at high temperatures immediately after the vehicle
has been running, measurements should be made
when the engine has cooled down.
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PRECAUTION
FOR VEHICLES EQUIPPED WITH SRS

AIRBAG AND SEAT BELT PRETENSIONER

The LAND CRUISER /LAND CRUISER PRADO speci-
fications is equipped with an SRS (Supplemental Re-
straint System), such as the driver airbag, front pas-
senger airbag and seat belt pretensioner.

Failure to carry out service operations in the correct
sequence could cause the airbag system to unexpect-
edly deploy during servicing, possibly leading to a
serious accident.

Further, if a mistake is made in servicing the airbag
system, it is possible the airbag may fail to operate
when required. Before servicing (including removal or
installation of parts, inspection or replacement), be
sure to read the following items carefully, then follow
the correct procedure described in this manual.

INOTI—-04

1. Malfunction symptoms of the airbag system are diffi-
cult to confirm, so the diagnostic codes become the
most important source of information when trouble-
shooting. When troubleshooting the airbag system,
always inspect the diagnostic codes before dis-
connecting the battery (See page RS—32).

2. Work must be started after approx 90 seconds from
the time the ignition switch is turned to the “LOCK"
position and the negative (—) terminal cable is dis-
connected from the battery.

(The airbag system is equipped with a back—up
power source so that if work is started within 90
seconds of disconnecting the negative (—) terminal
cable from the battery, the airbag may deploy.)
When the negative (—) terminal cable is disconnected
from the battery, memory of the clock and audio
systems will be cancelled. So before starting work,
make a record of the contents memorized by each
memory system. Then when work is finished, reset
the clock and audio systems as before.

To avoid erasing the mémory of each memory system,
never use a back—up power supply from outside the
vehicle.

3. Even in cases of a minor collision where the airbag
does not deploy, the airbag sensor assembly, front
passenger airbag assembly, seat belt pretensioner and

steering wheel pad should be inspected (See page RS
—9, 24, BO—73).
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4.

D.

10.

11.

Never use airbag parts from another vehicle. When
replacing parts, replace them with new parts.

Before repairs, remove the airbag sensors if shocks
are likely to be applied to the sensors during repairs.
Never disassemble and repair the airbag sensor as-
sembly, steering wheel pad, front passenger airbag
assembly or seat belt pretensioners in order to reuse
it.

If the airbag sensor assembly, steering wheel pad,
front passenger airbag assembly or seat belt pre-
tensioners have been dropped, or if there are cracks,
dents or other defects in the case, bracket or connec-
tor, replace them with new ones.

Do not expose the airbag sensor assembly, steering
wheel pad, front passenger airbag assembly or seat
belt pretensioners directly to hot air or flames.

Use a volt/ohmmeter with high impedance (10 kQ /V
minimum) for troubleshooting of the electrical circuit.
Information labels are attached to the periphery of the
airbag components. Follow the notices.

After work on the airbag system is completed, per-
form the airbag warning light check (See page RS —
32).

Spiral Cable (in Combination Switch)

The steering wheel must be fitted correctly to the
steering column with the spiral cable at the neutral
position; otherwise cable disconnection and other tro-
ubles may result. Refer to page SR—24 concerning
correct steering wheel installation.



Example:

NO1560

ROS56

ﬁ .
A ; AL SR VN
e LN w-fég-,,ﬂ”af L PP 20

‘ROB9E3 106952

w
N 3
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Steering Wheel Pad (with Airbag)

1.

When removing the steering wheel pad or handling

a new steering wheel pad, it should be placed with
the pad top surface facing up.

In this case, the twin—lock type connector lock lever
should be in the locked state and care should be taken
to place it so the connector will not be damaged. Do
not store a steering wheel pad on top of another one.
(Storing the pad with its metallic surface up may lead
to a serious accident if the airbag inflates for some
reason.)

Never measure the resistance of the airbag squib.
(This may cause the airbag to deploy, which is very

.dangerous.)

Correct

Grease should not be applied to the steering wheel
pad and the pad should not be cleaned with deter-
gents of any kind.

Store the steering wheel pad where the ambient tem-
perature remains below 93°C (200°F), without high
humidity and away from electrical noise.

When using electric welding, first disconnect the
airbag connector (yellow color and 2 pins) under the
steering column near the combination switch connec-
tor before starting work.

When disposing of a vehicle or the steering wheel
pad alone, the airbag should be deployed using an
SST before disposal (See page RS—14). Carry out
the operation in a place away from electrical noise.

213953

213950
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Example:

RO5648 ROS649 R06952

Correct

INTRODUCTION — PRECAUTION

Front Passenger Airbag Assembly

1.

Always store a removed or new front passenger
airbag assembly with the airbag deployment direc-
tion facing up.

Storing the airbag assembly with the airbag deploy-
ment direction facing down could cause a serious
accident if the airbag inflates.

Never measure the resistance of the airbag squib.
(This may cause the airbag deploy, which is very
dangerous.)

Grease should not be applied to the front passenger
airbag assembly and the airbag door should not be
cleaned with detergents of any kind.

Store the airbag assembly where the ambient temper-
ature remains below 93°C (200°F), without high hu-
midity and away from electrical noise.

When using electric welding, first disconnect the
airbag connector (yellow color and 2 pins) installed on
the glove compartment finish plate at the left side of
the glove compartment before starting work.

When disposing of a vehicle or the airbag assembly
alone, the airbag should be deployed using an SST
before disposal (See page RS—14). Carry out the
operation in a safe place away from electrical noise.

RO8766
213952
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Seat Belt Pretensioner

1.

N

10.

Before doing any operation which will apply a
strong shock to the vehicle, or before removing the
seat belt pretensioner, be sure to apply the sensor
shock.

Never disassemble the seat belt pretensioner.

Do not subject the seat belt pretensioner to shocks
or bring magnets close to it.

Do not expose the seat belt pretensioner to hight
temperature or fire.

Do not drop the seat belt pretensioner. Never use a
seat belt pretensioner which has been dropped.
Never install the seat belt pretensioner in another
vehicle.

Store removed seat belt pretensioners on a flat,
stable surface.

After frontal collision, always check whether the
seat belt pretensioners have been activated.

When disposing of a vehicle or the pretensioner by
itself, always activate the pretensioner before dis-
posal (See page BO—74).

The seat belt pretensioner is hot when activated, so
let it cool down fully before you dispose of it. Never
apply water to the seat belt pretensioner.

Airbag Sensor Assembly

The connector to the airbag sensor assembly should
be connected or disconnected with the sensor mount-
ed on the floor. If the connector is connected or
disconnected while the airbag sensor assembly is not
mounted to the floor, it could cause undesired ignition
of the airbag system.

Wire Harness and Connector

The airbag system’s wire harness is integrated with
the cowl wire harness assembly. The wires for the

~ airbag wire harness are encased in a yellow cor-

rugated tube. All the connectors for the system are
also a standard yellow color. If the airbag system wire
harness becomes disconnected or the connector bec-

omes broken due to an accident, etc., repair or replace
it.
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INO304

WHEN SERVICING FULL—-TIME 4WD
VEHICLES

The Full—Time 4WD LAND CRUISER /LAND CRUIS-

ER PRADO is equipped with the mechanical lock type

center differential system.

When carrying out any kind of servicing or testing on

a full—time 4WD in which the front or rear wheels are

made to rotate (braking test, speedometer test, on—

vehicle wheel balancing, etc.), or when towing the

vehicle, be sure to observe the precautions given

below.

If incorrect preparations or test procedures are used,

the test will not only be unsuccessful, but may be

dangerous as well.

Therefore, before beginning any such servicing or

test, be sure to check the following items:

(1) Whether wheels should be touching ground or
‘Jacked up

(2) Transmission gear position

(3) Maximum testing vehicle speed

(4) Maximum testing time

(8) Transfer gear position

Also, make sure the following are observed:
CAUTION:

® Never accelerate or decelerate the vehicle suddenly
® Observe the other cautions given for each individual
test

Before Beginning Test

(1)

(2)

During tests with a brake tester or chassis dynamom-
eter, such as braking force tests or speedometer tests,
if only the front or rear wheels are to be rotated, it is
necessary to set the position of the center differential
to the FREE position or to the LOCK position depend-
ing on the type of test being performed.

Select the position of the center differential by select
the transfer shift lever HL position.

After selecting the position, confirm the operation of
indicator light.
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Braking Force Test

Vehicle Speed: Below 0.5 km/h or 0.3 mph
' = When doing low—speed type brake tester measure-

ments, observe the following instructions.

(1) Position the wheels to be tested (front or rear) on
the tester.

(2) Shift the transmission shift lever to Neutral.

(3) Idle the engine, operate the brake booster and do
the test.

Speedometer Test or Other Tests
(Using Speedometer Tester or Chassis
"~ Dynamometer)

: . 4-Wheel Drive
Chassis : - Vehicle Speed and
u Dynamometer Type Vehicle Condition Test Time gggit{ig'n Lever

Low speed (60 km/h or less)
and 1minute or less’

HL (Locked)

2-Whee! Chassis
Dynamometer

No restriction on vehicle
speed or duration of test HL (Locked)

Low speed (60 km/h or less)
and 1minute or less

HL (Locked)

4-Wheel Free
Chassis
' Dynamometer

No restriction on vehicle

|speed or duration of test HL  (Locked)

N19525

. /4i§2--,
é-r\lNhe.el Driven T 2 ‘_‘ No restriction on vehicle HF (Free)
C assis t (©) ™\, [speed or duration of test
ynamometer Srm———r

N19526

V07939

NOTICE:

1. Confirm that the vehicle is securely immobilized.

2. Never operate the clutch or brakes suddenly, sud-
denly drive the wheels, or suddenly decelerate.
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On—Vehicle Wheel Balancing

When doing on~vehicle wheel balancing on a full—
time 4WD vehicle, to prevent the wheels from rotat-
ing at different speeds in different directions from
each other (which could damage the center differen-
tial), always be sure to observe the following precau-
tions:

(1) All 4 wheels should be jacked up, clearing the
ground completely.

(2) The center differential should be in the LOCK
position with the transfer gear in HL position.

(3) The parking brake lever should be fully released.

INO306

(4) None of the brakes should be allowed to drag.

(6) The wheels should be driven with both the engine
and the wheel balancer.

HINT: When doing this, be careful of the other

wheels, which will rotate at the same time.

(6) Avoid sudden acceleration, deceleration and bra-
king.

(7) Carry out the wheel balancing with the transmis-
sion in D range or 3rd gear.
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WHEN TOWING FULL—TIME 4WD

VEHICLES
1. Only use one of the methods shown below to tow the
vehicle.

2. When there is trouble with the chassis and drive train,
use method (@ (flat bed truck)

AAAA AR A
e
o~ 4
Ao

Parkin Transmission Transmission Transfer
Brake g Shift Lever Shift Lever Shift Lever
Towing Method Position (M/T) | Position (A/T) Position

(1) Fiat Bed Truck

)

N19527

@ Wheel Lift Type Truck with
Dollies — From Front

"H” Position

@ Wheel Lift Type Truck with
Dollies ~ From Rear

HINT : Do not tow the vehicle at a speed faster
than 45 km/h (30mph) or distance greater than
80 km (50 miles).

VOS065

HINT: Do not use any towing methoeds other than
shown above.

For example, the towing method shown below is dan-
gerous, so do not use it.

During towing with this towing method, there is a danger of the drive train
M’ heating up and causing breakdown, or of the front wheels flying off the
; lEiI“‘W@;»‘..

N19531
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FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

(b)
4.

5.

6.
7.

CAUTION: If large amounts of unburned gasoline flow into the converter, it may overheat and create
a fire hazard. To prevent this, observe the following precautions and explain them to your customer.

Use only unleaded gasoline.

Avoid prolonged idling.

Avoid running the engine at idle speed for more than 20 minutss.

Avoid spark jump test.

Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
While testing, never race the engine.

Avoid prolonged engine compression measurement.

Engine compression tests must be done as rapidly as possible.

Do not run engine when fuel tank is nearly empty.

This may cause the engine to misfire and create an extra load on the converter.
Avoid coasting with ignition turned off and prolonged braking.

Do not dispose of used catalyst along with parts contaminated with gasoline or oil.

IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM

(1)

(2)

(3)

(4)
(5)

For vehicles with mobile communication systems such as two—way radios and cellular tele-
phones, observe the following precautions.

Install the antenna as far as possible away from the ECU and sensors of the vehicle’s elactronic
system.

Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the vehicle’s
electronics systems. For details about ECU and sensors locations, refer to the section on the
applicable component.

Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses. |

Confirm that the antenna and feeder are correctly adjusted.

Do not install powerful mobile communications system.
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HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

A large number of ECU controlled systems are used in the LAND CRUISER/LAND CRUISER PRADO. In
general, the ECU controlled system is considered to be a very intricate system requiring a high level of
technical knowledge and expert skill to troubleshoot. However, the fact is that if you proceed to inspect the
circuits one by one, troubleshooting of these systems is not complex. If you have adequate understanding
of the system and a basic knowledge of electricity, accurate diagnosis and necessary repair can be perform-
ed to locate and fix the problem. This manual is designed through emphasis of the above standpoint to help

service technicians perform accurate and effective troubleshooting, and is compiled for the following major
ECU controlled systems:

System Page
1.  Automatic Transmission . I " AT-19
2. Anti-Lock Brake BR-55 |
3. Supplemental Re::;traint System - ) | - RS-29 I
4. Cruise Control | BE-189

The troubleshooting procedure' and how to make use of it are described on the following pages.
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HOW TO PROCEED WITH TROUBLESHOOTING

Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basic proce-
dure is shown. Details are provided in each section, showing.the most effective methods for each circuit.
Confirm the troubleshooting procedures first for the relevant circuit before beginning troubleshooting of that

circuit.

Vehicle Brought to WorkshOp

1
1 Probl /
'_— ﬁ:’,ﬁ,}ﬁ;’.’fr roblem Ask the customer about the conditions and the
environment when the problem occurred.

2 Symptom Confirmation 13 2] 13
and Diagnostic : .
____Trouble Code Check G Symptom Simulation} (.?onflrm the symptoms and the prpblem condi-

tions, and check the diagnostic trouble codes.
(When the problem symptoms do not appear dur-
ing confirmation, use the symptom simulation
method described later on.)

4 ] 5 o
Dla nostic Trouble Code Chart —
J / Check the results obtained in Step @ . then con-

firm the inspection procedure for the system or
— the part which should be checked using the
5 Matrix Chart of Probleﬂ : . :
{ S

MDBtoms diagnostic trouble code chart or the matrix chart
ymb of problem symptoms.

6]

Circuit Inspection or Parts _7_
'"SpeCt'°"_ Check and repair the affected system or part in

D accordance with the instructions in Step [ 6| .
7 / Repalr /

Conflrmatlon Test ; | E
After completing repairs, confirm that the problem

has been eliminated.

(If the problem is not reproduced, perform the con-
End firmation test under the same conditions and in
the same environment as when it occurred for
the first time.)

)
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1] CUSTOMER PROBLEM ANALYSIS

In troubleshooting, the problem symptoms must be confirmed accurately and all preconceptions must be
cleared away in order to give an accurate judgement. To ascertain just what the problem symptoms are,
it is extremely important to ask the customer about the problem and the conditions at the time it occurred.

Important Points in the Problem Analysis

The following 5 items are important points in the problem analysis. Past problems which are thought to be
unrelated and the repair history, etc. may also help in some cases, so as much information as possible should
be gathered and its relationship with the problem symptoms should be correctly ascertained for reference

in troubleshooting. A customer problem analysis table is provided in the troubleshooting section for each
system for your use.

Important Points in the Customer Problem Analysis ——4M8M8M M

¢ What ——Vehicle model, system name
e When
o Where

e Under what conditions?———Running conditions, driving conditions, weather conditions
e How did it happen? — - Problem symptoms

—Date, time, occurrence frequency
Road conditions

(Sample) Transmission Control System Check Sheet

CUSTOMER PROBLEM ANALYSIS T =

Electronically-Controlled Automatic Inspector’s
Transmission Check Sheet Name :

| Registration No.
Customer’s Name Registration Year / /
Frame No.
Date Vehicle ) ) km
i Brought In | / / Odometer Reading mile
Date Problem / / B
Occurred -
| Ho e -
ow Often does : . :
Problem Occur Continuous Intermittent ( times aday)
l 0 Vehicle does not move. {0 Any range Paticular range)
No up-shift (O 1st—2nd 0O 2nd — 3rd 3rd — O/D)
No down-shift (O O/D — 3rd 3rd—>2nd° 0O 2nd — 1st)
| Lock-up malfunction
Shift point too high or too fow.
| | Symptoms - -_— 1
O Harsh engagement (O N — D Lock-up O Any drive range} |
(i Slip or shudder | '- I
O No Kick-down . o
Others

Norme
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2] SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK

The diagnostic system in the LAND CRUISER/LAND CRUISER PRADO fulfills various functions. The first
function is the Diagnostic Trouble Code Check in which a malfunction in the signal circuits to the ECU is
stored in code in the ECU memory at the time of occurrence, to be output by the technician during
troubleshooting. Another function is the Input Signal Check which checks if the signals from various swit-
ches are sent to the ECU correctly. The air conditioner system has an Actuator Check function whereby the
ECU automatically operates the actuators of the damper and blowermotor, etc. to check the operation. By
using these check functions, the problem areas can be narrowed down quickly and troubleshooting can be
performed effectively. Diagnostic functions are incorporated in the following systems in the LAND

CRUISER/LAND CRUISER PRADO.

System Diagnostic Trouble Input Signal Check Other Dia_gnosis
Code Check {(Sensor Check) Function
Automatic Transmission - mith Test Mode) O ]
Anti-Lock Brake O O
Supplemental Restraint System O
Cruise Control - O O Cancel Signal Check

In diagnostic trouble code check, it is very important to determine whether the problem indicated by the
diagnostic trouble code is still occurring or occurred in the past but returned to normal at present. In addi-
tion, it must be checked in the problem symptom check whether the malfunction indicated by the
diagnostic trouble code is directly related to the problem symptom or not. For this reason, the diagnostic
trouble codes should be checked before and after the symptom confirmation to determine the current condi-
tions, as shown in the table below. If this is not done, it may depending on the case, result in unnecessary
troubleshooting for normally operating systems, thus making it more difficult to locate the problem, or in
repairs not pertinent to the problem. Therefore, always follow the procedure in correct order and perform

the diagnostic trouble code check.
DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE

Diagnostic Trouble

Code Check (Make a
note of and then
clear)

Confirmation of
Symptoms

l __ —

| Diagnostic Trouble
Code Check *

Problem Condition

A ———

Diagnostic Trouble
Code Display

Problem symptoms
exist

—=>

I Same diagnostic
trouble code is
displayed

Problem is still occurring in the diagnostic
circuit.

e E———

Normal code is
displayed

No problem
I'=r::symptoms exist

i

The problem is still occurring in a place other
than in the diagnostic circuit.

(The diagnostic trouble code displayed first is
either for a past problem or it is a secondary

problem.)

.

The problem occurred in the diagnostic circuit
in the past.

" — ——

L

Normal Code Display

~ sEnyRsw— —

l: Problem symptoms
exist

Normal code is

displayed !

The problem is still occurring in a place other
than in the diagnostic circuit.

No problem
qssymptoms exist

Normal code is

displayed

i

The problem occurred in a place other than in
the diagnostic circuit in the past.
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Taking into account the above points, a flow chart showing how to proceed with.'froublesr!ooting .using the
diagnostic trouble code check is shown below. This flow chart shows how to utilize the filagnostl‘c troub!e
code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic
trouble code troubleshooting or to troubleshooting of problem symptoms.

| Diagnostic trouble code check I

L

Making a note of and clearing of the
diagnostic trouble codes displayed

l Symptom confirmation | I

Problem symptoms No problem symptoms
exist exist -

Simulation test using the symptom
simulation methods

&

® Diagnostic trouble code * Normal code displayed * Normal code displayed
displayed * Problem symptoms exist e No problem symptoms

®* Problem symptoms exist exist

System Normal

Troubleshooting of problem Troubleshooting of each

. ! If a diagnostic trouble code- was dis-
indicated by diagnostic trou- problem symptom

played in the initial diagnostic' trouble
code check, it indicates that the trouble
may have occurred in a wire harness or
connector in that circuit in the .past.
Therefore, check the wire harness and
connectors (see page IN-30).

ble code
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3] SYMPTOM SIMULATION

The most difficult case in troubleshooting is when there are no problem symptoms occurring. In such cases,
a thorough customer problem analysis must be carried out, then simulate the same or similar conditions and
environment in which the problem occurred in the customer’s vehicle. No matter how much experience a
technician has, or how skilled he may be, if he proceeds to troubleshoot without confirming the problem
symptoms he will tend to overlook something important in the repair operation and make a wrong guess
somewhere, which will only lead to a standstill. For example, for a problem which only occurs when the
engine is cold, or for a problem which occurs due to vibration caused by the road during driving, etc., the
problem can never be determined so long as the symptoms are confirmed with the engine hot condition or
the vehicle at a standstill. Since vibration, heat or water penetration (moisture) are likely causes for problems
which are difficult to reproduce, the symptom simulation tests introduced here are effective measures in

that the external causes are applied to the vehicle in a stopped condition.
Important Points in the Symptom Simulation Test

In the symptom simulation test, the problem symptoms should of course be confirmed, but the problem area
or parts must also be found out. To do this, narrow down the possible problem circuits according to the
symptoms before starting this test and connect a tester beforehand. After that, carry out the symptom sim-
ulation test, judging whether the circuit being tested is defective or normal and also confirming the problem
symptoms at the same time. Refer to the matrix chart of problem symptoms for each system to narrow
down the possible causes of the symptom.

A L '
B - e

;1] VIBRATION METHOD: When vibration seems to be the major cause.

- . e * - 0
ce BB v B P
N WY K% - —

CONNECTORS
Slightly shake the connector vertically and horizontally.

WIRE HARNESS

Slightly shake the wire harness vertically and horizon-
tally. The connector joint, fulcrum of the vibration, and
body through portion are the major areas to be checked
thoroughly.

o1081 Swing Slightly

FI2332
PARTS AND SENSORS Vibrate Slightly
Apply slight vibration with a finger to the part of the sen- =
sor considered to be the problem cause and check if the y\ {} /
malfunction occurs. ~_ \://\ >
HINT: Applying strong vibration to relays may result \’//(? ' N
in open relays. §

N %

P20001
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— R _

s HEAT METHOD: When the problem seems to occur when the suspect area is heated. '

Heat the component that is the likely cause of the malfunc-

tion with a hair dryer or similar object. Check to see if the
malfunction occurs.

NOTICE: |
(1) Do not heat to more than 60°C (140°F). (Tempera-

ture limit that no damage is done to the component).
(2) Do not apply heat directly to parts in the ECU.

F12334

L When the malfunction seem i
£%3°! WATER SPRINKLING METHOD: ''nen the malfunci ems to occur on a rainy day
or in a high-humidity condition.

Sprinkle water onto the vehicle and check to see if the mal-
function occurs.

NOTICE: :

(1) Never sprinkle water directly into the engine compart-
ment, but indirectly change the temperature and hu-
midity by applying water spray onto the radiator front
surface.

(2) Never apply water directly onto the electronic com-
ponents.

(Service hint)

If a vehicle is subject to water leakage, the leaked water
may contaminate the ECU. When testing a vehicle with a |
water leakage problem, special caution must be used. |rse4s

b o R K o.».é'
BT S0
o e s . '

#+ OTHER: When a malfunction seems to occur when electrical load is excessive.

:,5;}‘.3-3‘;:5: .'5 ) #:;3‘*"* <)
g e g

TR AN 15
2R B3

Turn on all electrical loads including the heater blower, head
lights, rear window defogger, etc. and check to see if the
malfunction occurs.

FI2336
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[4] DIAGNOSTIC TROUBLE CODE CHART

The inspection procedure is shown in the table below. This table permits efficient and accurate
troubleshooting using the diagnostic trouble codes displayed in the diagnostic trouble code check. Proceed
with troubleshooting in accordance with the inspection procedure given in the diagnostic chart correspon-
ding to the diagnostic trouble codes displayed.

The engine diagnostic trouble code chart is shown below as an example.

o Detection Item

Indicates the system of the pro-
blem or contents of the problem.

e DTC No.

Indicates the diagnostic trouble code.
e Page or Instructions
Indicates the page where the inspection procedure

for each circuit is to be found, or gives instructions
for checking and repairs.

ATION —04

DTC CHART

If B DTC is displayed during the DFPC check, check the circuit listed for that code in the table
below and proceed to the page given.

DTC No. 0/D OFF

(See page) Detection Item Trouble Area Light Blinks Memory
e Open or short in ATF temperatyre sensor
38 ATF Temperature Sensor circuit O O
(AT-44) Circuit Malfunction e ATF temperature sensor faulty

® Engine & ECT ECU faulty

. T‘ Open or short in No.1 speed sensor circuit
No.1 Speed Sensor Cir- +

‘q

I il

42 cuit (Back-up Sensor) ¢ No.1 speed sensor (in combination meter) o o
[AT-46) Malfunction faulty
¢ Engine & ECT ECU faulty
P -’ . ——— P .
61 No.2 Speed Sensor Cir- e Open or short in No..2 speed sensor circuit
(AT-49) | cuit Malfunction * No.2 speed sensor (in ATM) faulty O O
¢ Engine & ECT ECU faulty

e Open or short in No.1 solenoid valve circuit
e No.1 solenoid valve faulty O O
¢ Engine & ECT ECU faulty !

— - i

e Open or short in No.2 solenoid valve circuit

62 No.1 Solenoid Valve
(AT-52) Circuit Melfunction

( A'?-asz) 2;&?}:’:;::: :c\t,iaolr\:e * No.2 solenoid valve faulty O O
i » Engine & ECT ECU faulty ' |
J ¢ Open or short in lock-up solenoid valve |
64 Lock-up Solenoid Vaive circuit | 9 o
(AT-56) Circuit Malfunction ¢ Lock-up solenoid valve faulty
| L e Engine & ECT ECU faulty L ]

e Trouble Area

Indicates the suspect area of the pro-
blem.
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[5] MATRIX CHART OF PROBLEM.SYMPTOMS

The suspect circuits or parts for each problem symptom are shown in the table below. Use this table to
troubleshoot the problem when a ‘‘Normal’’ code is displayed in the diagnostic trouble code check but the
problem is still occurring. Numbers in the table indicate the inspection order in which the circuits or parts
should be checked.

HINT: When the problem is not detected by the diagnostic system even though the problem symptom is
present, it is considered that the problem is occurring outside the detection range of the dtagnostlc system,
or that the problem is occurring in a system other than the diagnostic system.

® Page

Indicates the page where the flow chart for

¢ Problem Symptom each circuit is located.

e Circuit or Part Name .

Indicates the circuit or part which needs to be
checked.

| lﬂnAme CHART OF PROBLENM SYMPTOMS

If a normal code is displayed during the DTC check but the trouble still ocgurs, check the circuits
for each symptom in the order given inthe charts on the following pages and proceed to the page
given for troubleshooting.
The Matrix Chart is divided into 3 chapteys.
Chapter 1: Electronic Circuit Matrix Chart
Chapter 2: On—Vehicle Repair Matrix Cha
Chapter 3: Off —Vehicle Repair Matrix Chart
When troubleshooting, check Chapter 1 first. If instructions are given |
hapter 2 or 3, procsed as instructed.
1. [f the instruction “Proceed to next circuit inspection shown on matri¥ chart” is given in the flow
ghart for each circuit, proceed to the circuit with the next highest number in the table to continue
the check.
2. Ifithe trouble still occurs even though there are no abnormalities in &
check or replace the ECM.
Chapt r 1. Electranic Circuit

Chapter 1 to proceed to

y of the other circuits, then

™ o ™ D (4) ] (Tg) @ - (T4
©O (o O @ ™~ P~ @ ™
See Page u - - / u - - - -
| < < < < < < < <
¥ o -— | 0 W T e
8 1EE|ZE | |5 |s |2
Suspect Area }, -?,,' w| & .g sels % o | S o
£ lsh|22¢|23|a |83|83
— 3 |Eg|sus|2S|E |e3|5S
. Seldx|EOCOC|55|=E|E8]s 5
Symptom §§ Qp|leQE 53 .%E.:". 221882 E
_ 2c5|]0%6|oo 2 o.u:LU)'G f—g < & wm
\ A particular gear, from 1st to 3rd 1 2
No up-shift geat.ns not up- shnfted i
3rd — OID ' I 3 | 2 1 4
OID — 3rd 2 1 3
No down-shift | A particular gear,from 1st to 3rd 1 2
gear, is not down-shifted |
FNo lock-up 1 2
| | |1 2
aQ low 1 | — '
Q/D main switch is OFF 1
_is cold
' |’

e Circuit Inspection, Inspection Order

Indicates the circuit which needs to be checked
for each problem symptom. Check in the order in-
dicated by the numbers.
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16| CIRCUIT INSPECTION
How to read and use each page is shown below.

* Diagnostic Trouble Code No. ¢ Circuit Description

and Detection Item The major role and operation, etc. of the cir-
cuit and its component parts are explained.

| DTC [ 38 ATF Temperature $énsor Circuit Malfunctior * Indicates the diagnostic
S - trouble code, diagnostic
CIRCUIT DESCRIPTION trouble code set parameter
g:;i:;r; tEeéprpEeéat.ure sensor converts fluid temperature into a rasistince value which is inpugAnto the 3 nd suspect area Of the
I DTC No. DTC Detecting Condition T Trouble Ares pro blem ’
‘ Either a) or b) is detected for 0.5 sec. or more.
a) Temp. sensor resistance is less than 79 Q * Open or short in ATF temperature sensor
] ag b) After the engine has been operating for 15 minutes or » ATF tempereture sensor
more, the resistance et the temp. eensor is more than » Engine & ECT ECU
156 k02 '
| - - -
e —

. Wiring Diagram

This shows a wiring diagram of the circuit.
Use this diagram together with ELECTRICAL
WIRING DIAGRAM to thoroughly

understand the circuit.

WIRING DIAGRAM

Engine & ECT ECU

Wire colors are indicated by an alphabetical code.
YR B = Black L = Blue R = Red
2 = BR = Brown LG = Light Green V = Violet |
| G = Green O = Orange W = White
AT Tempersture Sensor GR = Gray P = Pink Y = Yellow
' - = A The first letter indicates the basic wire color and the
o second letter indicates the color of the stripe.
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* |ndicates the position of the ignition switch during * Inspection Procedure

. the check. N :
® Ignition Switch LOCK (OFF)@ Ignition Switch ON

Use the inspection pro-
cedure to determine if the
circuit is normal or abnor-
mal, and, if it is abnormal,
use it to determine whether
the problem is located in
- the sensors, actuators,
wire harness or ECU.

STARY

(£) Ignition Switch START

-~ ACC
(Z) Ignition Switch ACC

| Check voltage between terminal OD1 of Engine & ECT ECU and body
1 _ground. -

PREPARATION:
Turn the ignition switch ON.

CHECK:
Measure voltage between terminal OD1 of Engme & ECT
ECU end body ground.

oK
Voltage: 9~ 14V

ON

T S TR T T T T

pEsiRasTEng )nmn TTLL quml|
llll Illlj Ill <A1 180008 YiRE0.-.100)

F@M OD1
Proceed to next circuit inspection shown
: . on matrix chart {See page AT-39).

2 Check voltage between terminal OD of cruise control ECU harness side
connector and body ground.

@ON'

r"

1se control ECU connector.

v

ruise control

* Indicates the place to check the voltage or resistance.
¢ |ndicates the connector position to be checked, from the front or back side.

Wire Harness

BE4076 ) BE4OQ77
Check from the connector back side. Check from the connector front side (without harness)
(with harne.ss) In this case, care must be taken not to bend the ter-

| - ' | minals.

* Indicates the condition of the connector of ECU during the ckeck.

M!'l'_ﬂ UI'l'!U

T o R T T m n&r ©

_ T
219 - (o o T i

Connector being checked is = - Connector being checked
BR5459 connected. BRE4E0 is disconnected.




IN-30 INTRODUCTION — HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION PROCEDURE

1. For troubleshooting, diagnostic trouble code charts or problem symptom charts are provided for each
circuit with detailed inspection procedures on the following pages.

2. When all the component parts, wire harnesses and connectors of each circuit except the ECU are
found to be normal in troubleshooting, then it is determined that the problem is in the ECU.

WIN Accordingly, if diagnosis is performed without the problem symptoms occurring, the instruction will be

e to check and replace the ECU, even if the problem is not in the ECU. Saq, always confirm that the pro-
blemm symptoms are occurring, or proceed with inspection while using the symptom simulation
method.

3. The instructions ‘“Check wire harness and connector’’ and ‘’Check and replace ECU’’ which appear in
the inspection procedure, are common and applicable to all diagnostic trouble codes. Follow the pro-
cedure outlined below whenever these instructions appear.

Check Wire Harness and Connector

The problem in the wire harness or connector is an open circuit or a short circuit.

OPEN CIRCUIT:

This could be due to a disconnected wire harness, faulty contact in the connector, a connector terminal pull-
ed out, etc.

Tension

Fi7049 FI7048

HINT:
1. Itis rarely the case that a wire is broken in the middie of it. Most cases occur at the connector. In par-

ticular, carefully check the connectors of sensors and actuators.

2. Faulty contact could be due to rusting of the connector terminals, to foreign materials entering ter-
minals or a drop in the contact pressure between the male and female terminals of the connector. Simp-
ly disconnecting and reconnecting the connectors once changes the condition of the connection and

may result in a return to normal operation.
Therefore, in troubleshooting, if no abnormality is found in the wire harness and connector check, but
the problem disappears after the check, then the cause is considered to be in the wire harness or con-

nectors.

SHORT CIRCUIT:

This could be due to a short circuit between the wire harness and the body ground or to a short inside the
switch, etc.

HINT:
e When there is a short between the wire harness and body ground, check thoroughly whether the wire

harness is caught in the body or is clamped properly.
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Sensor Side T - 1. CONTINUITY CHECK (OPEN CIRCUIT CHECK)
ECU Side (1) Disconnect the connectors at both ECU and sensor
sides |
[E"fl;;;;;;;;; e (2) Measure the resistance between the applicable ter-

minals of the connectors.

Resistance: 1  or less

HINT:

e Measure the resistance while lightly shaking the wire
harness vertically and horizontally. |

INO379

¢ When tester probes are inserted into a connector, insert
the probes from the back. For waterproof connectors
in which the probes cannot be inserted from the back,
be careful not to bend the termianls when inserting the
tester probes.

INO378

2. RESISTANCE CHECK (SHORT CIRCUIT CHECK)
(1) Disconnect the connectors at both ends.

(2) Measure the resistance between the applicable ter-
minals of the connectors and body ground. Be sure

to carry out this check on the connectors on both
ends.

Resistance: 1 MQ or higher

HINT: Measure the resistance while lightly shaking the
wire harness vertically and horizontally.

INO380

3. VISUAL CHECK AND CONTACT PRESSURE CHECK
(1) Disconnect the cpnnectors at both ends.

(2) Check for rust or foreign material, etc. on the termi-
) | nals of the connectors.

Pull Lightly (3) Check crimped portions for looseness or damage and
check if the terminals are secured in the lock position.

Looseness of Crimping HINT: The terminals should not come out when pulled

lightly.
>

\\\“-~,/

IN0381

(4) Prepare a test male terminal and insert it in the female
terminal, then pull it out.

HINT: When the test terminal is pulled out more easily
than others, there may be poor contact in that section.

INO382
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4. CONNECTOR HANDLING

When inserting tester probes into a connector, insert
them from the rear of the connector. When necessary,
use mini test leads. For water resistant connectors which
cannot be accessed from behind, take good care not to
deform the connector terminals.

Tester Probes

Mini Test Leads

FI7187

Actual examples of the inspection method for open circuit and short circuit are explained below.

1. OPEN CIRCUIT CHECK

For the open circuit in the wire harness in Fig. 1, perform *“(a) Continuity Check” or (b} Voltage Check’
to locate the section.

Fig. 1 ECU

C{OPEN A ]

Sensor

BE4063 L

(a) Continuity Check

(1) Disconnect connectors A and (C) and measure the resistance betwen them.

In the case of Fig. 2,
Between terminal 1 of connector () and terminal 1 of connector €© — No continuity (open)
Between terminal 2 of connector A and terminal 2 of connector () — Continuity

Therefore, it is found out that there is an open circuit between terminal 1 of connector @ahd terminal
1 of connector ©.

Fig. 2

ECU

BE4064
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(2) Disconnect connector (B) and measure the resistance between connectors @) and®B1),[B2)and ©.

In the case of Fig. 3,

Between terminal 1 of connector (A) and terminal 1 of connector—> Continuity
Between terminal 1 of connector(B2)and terminal 1 of connector (C) — No Continuity (open)

Therefore, it is found out that there is an open circuit between terminal 1 of connector (8) and terminal
1 of connector ©.

Fig. 3

@
m
o
Q
(o)
o

(b) Voltage Check

In a circuit in which voltage is applied (to the ECU connector terminal), an open circuit can be checked
for by conducting a voltage check. ' '

(1) As shown in Fig. 4, with each connector still connected, measure the voltage between body ground

and terminal 1 of connector A)at the ECU 5 V output terminal, terminal 1 of connector ®), and
terminal 1 of connector (©), in that order.

If the results are:

5 V: Between Terminal 1 of connector (A)and Body Ground
5 V: Between Terminal 1 of connector B) and Body Ground
O V: Between Terminal 1 of connector (C) and Body Ground

then it is found out that there is an open circuit in the wire harness between terminal 1 of
and terminal 1 of ©. *
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2.

(a)
(1)

SHORT CIRCUIT CHECK
If the wire harness is ground shorted as in Fig. b, locate the section by conducting a ““continuity check
with ground”.

Fig. 5 ECU

BE4067

Continuity Check with Ground

Disconnect connectors @and (O and measure the resistance between terminals 1 and 2 of connector
A and body ground.

In the case of Fig. 6,

Between terminal 1 of connector (A)and body ground — Continuity

Between terminal 2 of connector (@ and body ground — No continuity {short)

Therefore, it is found out that there is a short circuit between terminal 1 of connector (A)and terminal

1 of connector (C). |

Fig. 6
I
O:L
l ECU
Sensor © @

) & -

BE4068

(2) Disconnect connector and measure the resistance between terminal 1 of connector ) and body

ground, and terminal 1 of connector(82)and body ground.

Between terminal 1 of connector (A)and body ground — No continuity (short)
Between terminal 1 of connector(B2)and body ground — Continuity

Therefore, it is found out that there is a short circuit between terminal 1 of connectoand terminal
1 of connector (C).

Fig. 7

ECU

i

8£4069



INTRODUCTION — HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS IN-35

Check and Replace ECU

First check the ECU ground circuit. If it is faulty, repair it. If it
is normal, the ECU could be faulty, so replace the ECU with a
known good one and check if the symptoms appear.

(1) Measure the resistance between the ECU ground ter-
minal and the body ground.

Resistance:. 1 () or less

Example

000CY((BO0000UDCHIBLL000
000 5{{000000000|0000000

INO383

(2) Disconnect the ECU connector, check the ground ter-
minals on the ECU side and the wire harness side for

bend and check the contact pressure.

Ground

W/H Side %/ jg
Ground EH]_H%HHH [ﬁ%

INO384
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VEHICLE LIFT AND SUPPORT LOCATIONS

. N
I Saawnt

-——1—\\\“—-{ [

&‘,

-
727

3

SOSOS l'
L

\\\“ ———-I

““““

/

Front

JACKPOS'T'ON.............................@

Front e e e e s e ¢ e e ¢ ¢ ¢ ¢« ¢« ¢« Center of crossmember
Rear e e e e e oo eee0eee. Centerofrear axie housing

SUPPORT POSITION

Safetystandooooooooo-ooooooooo.ooooooo %
SWingarmtype"ft © ¢ 0006 0606060600600 0008 06COCOGCOGEEES N

* 1 : Support position when equipping without side step.
%2 : Support position when equipping with side step.

CAUTION : For 3 door models, do not use the swing arm type lift as this type
lift may not support the short wheel based models securely.

MO07 -0V

N19546
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ABBREVIATIONS USED IN THIS
MANUAL

ING1D -22

A-BS _ Anti—Lock Brake System
ALR Automatic Lo;(.ing Retractor )
A/T Automatic Transmission o 1
I_ATF - Automatic Transmi;sion Fluid
BDC Bottom Dead Center )
| BTbC Before :l-'Op Dead Center i ]
CB Circuit Breaker
CRS Child Restraint System o - ‘
Diff. Lock Differential Locking System -
DP l-)ash Pot
DTC Diagnostic Trouble Code r
ECU o Electronic Control Unit
E/G Engine -
ELR Emergency Locking Retractor - I
ESA Electronic Spark Advance I
FIPG Formed in Place Gasket ]

FL Fusible Link

Front

ignition
Intake (Manifold, Valve)

Fr
1/P Instrument Panel B
J/B

Junction Block

Light Emitting Diode
Left—Hand

Load Sensing Proportioning Valve

Maximum
Minimum - o
Multipurpose D
Manual Transmission
Overdrive
0/S Oversiz'e N
t PCV Positive Crankcase Ventilat-ion -
EKB Parking Brake ) ]
PS Power Steering
RH Right—Hand
I Rr Rear )
SRS Supplemental Restraint System
SSM Special Service Materials B
SST Special Service Tools
5?' D ‘ Standard

SW Switch




IN-38 INTRODUCTION — ABBREVIATIONS USED IN THIS MANUAL

TDC Top Dead Center

TEMP. Temperature

/M Transmission ]
U/S Undersizo

vev Vacuum Control Valve

VTV Vacuum Transmitting Valve

w/ With

w/o Without




INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

IN-39

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

o~ ek [ cmss |~ |  wak

Hexagon
head bolt

Hexagon
flange bolt

V2

w/ washer
hexagon bolt

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon
flange bolt

w/ washer
hexagon bolt

Hexagon

Stud boit
flange bolt . a

w/ washer
hexagon bolt

Hexagon
head bolt

Protruding
lines

Hexagon
flange bolt |

Protruding :
lines

w/ washer
hexagon bolt

Hexagon
head bolt |
Protruding
lines

Welded bolt

Hexagon
head bolt

4
Protruding
lines

4
Protruding
lines

5
Protruding
lines

6

Protruding

lines

INOOS—-01

9T

10T

17T

47

6T

47

V06821




IN-40 INTRODUCTION — STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

. Specified torque
Diz:m:ter Hexagon head bolt Hexagon flange bolt

kgf-cm ft-lbf N-m kgf-cm ft-lbf

%

48 in. Ibf
9

52 in..lbf
10

19 21
35 39
55 61
83 -
6 56 in.-Ibf
8 12
10 24
5T
12 43
i 14 67
16
6 1 8 80 69 in..Ibf 9 90 78 in.-Ibf
8 1.25 19 195 14 21 210 15
- 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
’ 14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 — - -
6 1
l 8 1.25
10 1.25
7T
| 12 1.25
14 1.5
16 1.5
8
8T 10
' 12
8
oT 10
12
8 1.25
10T 10 1.25
12 1.25
8 1.25
117 10 1.25
12 1.25

V00079
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CLUTCH

PREPARATION seeesererseccecnsrrracersacsncersancens CL— 2
TROUBLESHOOTING cererserssscsassscersanceacans CL— 3
CLUTCH PEDAL +e¢evssssesesceccasorcsssorcssassoscens CL— 4
CLUTCH MASTER CYLINDER :+ccevevececccncas CL— 5
CLUTCH RELEASE CYLINDER ccceseccceeccences CL— 7
CLUTCH UNIT  cececcesecctcnsorescssssonasoncassacaes CL—- 9

3

SERVICE SPECIFICATIONS sevesevsssesenene. e CL— 1



CL-2 . CLUTCH — PREPARATION

Union Nut Wrench 10 mm

PREPARATION

SST(SPECIAL SERVICE TOOLS)
09023-00100

I_— e f’%@

09301-00110

09303-35011

09304-30012

09333-00013

RECOMMENDED TOOLS

/ 03031-00030

EQUIPMENT
[_C;lipers

| Torque wrench

09805-00013

Dial indicator with magnetic base

Clutch Guide Tool

Input Shaft Front Bearing Puller

Input Shaft Front Bearing
Replacer

Clutch Diaphragm Spring Aligner

09922-10010

Variable Open Wrench

Pin Punch.

Snap Ring Pliers .

Poed -0

PPo4D - 01




CL-3

CLUTCH — TROUBLESHOOTING

TROUBLESHOOTING

CLOE4-02

Use the table below to help you find the cause of the problem. The numbers indicate the priority
of the likely cause of the problem. Check each part in order. If necessary, replace these parts.
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CL-4

CLUTCH — CLUTCH PEDAL

Push Rod Play Adjust Point

Pedal Height > .~

Pedal Freeplay

Pedal Height
Adjust Point

CLO102

CLUTCH PEDAL
CLUTCH PEDAL CHECK AND

ADJUSTMENT

1.

(b)

(d)

CHECK THAT PEDAL HEIGHT IS CORRECT
Pedal height from floor panel:

RHD: 212.6—222.6 mm (8.370—8.764 in.)
LHD: 215.8—225.8 mm (8.495—8.889 in.)

IF NECESSARY, ADJUST PEDAL HEIGHT

Loosen the lock nut and turn the stopper bolt until the
height is correct. Tighten the lock nut.

CHECK THAT PEDAL FREEPLAY AND PUSH ROD
PLAY ARE CORRECT

Push in on the pedal until the beginning of clutch
resistance is felt.

Pedal freeplay: 5.0—15.0 mm (0.197—0.591 in.)

Gently push on the pedal until the resistance begins to

increase a little.
Push rod play at pedal top:

1.0-5.0 mm (0.039—0.197 in.)
IF NECESSARY, ADJUST PEDAL FREEPLAY AND
PUSH ROD PLAY
Loosen the lock nut and turn the push rod until the
freeplay and push rod play are correct.
Tighten the lock nut.
After adjusting the pedal freeplay, check the pedal
height.
Connect the air duct and install the lower finish panel.
CHECK CLUTCH RELEASE POINT
Pull the parking brake lever and install wheel stopper.
Start the engine and idle the engine.
Without depressing the clutch pedal, slowly shift the
shift lever into reverse position until the gears con-
tact.
Gradually depress the clutch pedal and measure the
stroke distance from the point the gear noise stops

(release point) up to the full stroke end position.
Standard distance:

25 mm (0.98 in.) or more
(From pedal stroke end position to release point)

If the distance not as specified, perform the following
operation.

e Check pedal height.

® Check push rod play and pedal freeplay.

e Bleed the clutch line.

e (Check the clutch cover and disc.



CLUTCH — CLUTCH MASTER CYLINDER CL-5

CLUTCH MASTER CYLINDER
COMPONENTS

@— Filler Cap

C_D———Fioat

Siotted Spring Pin

Boot Jo
Washer

Reservoir Tank

Pin

Clevis

Push Rod Lock Nut
Piston Snap Ring

< Gasket

Accumulator

47 (483, 35)
*g3 (640, 46)

[ N-m ikgl-érﬁ. ft-Ibf) | : Specified torque

© Non-reusable part

* For use without SST

218491

MASTER CYLINDER REMOVAL

1. DRAW OUT FLUID WITH SYRINGE
2. DISCONNECT CLUTCH LINE

Using SST, disconnect the line. Use a container to
catch the fluid.

SST 09023-00100
Torque: 15 N-m (155 kgf-cm, 11 ft-ibf)
3. REMOVE CLIP AND CLEVIS PIN
4. REMOVE 2 MOUNTING NUTS AND PULL OUT

MASTER CYLINDER
Torque: 12 N-m (120 kgf-cm, 9 ft.Ibf)




CL-6 CLUTCH — CLUTCH MASTER CYLINDER
MASTER CYLINDER DISSASSEMBLY

1. REMOVE RESERVOIR TANK
(@) Using a pin punch and hammer, drive out the slotted

spring pin.
(b) Remove the reservoir tank and grommet.

2. REMOVE PUSH ROD
Pull back the boot, and using snap ring pliers, remove

the snap ring.
3. REMOVE PISTON

4. REMOVE ACCUMULATOR

(a) Using SST, remove the accumulator.
SST 09922-10010

(b) Remove the gasket.

CLOEY -01

MASTER CYLINDER ASSEMBLY

1. INSTALL ACCUMULATOR
(a) Install a new gasket.
(b) Using SST, install and torque the accumulator.

SST 09922-10010
Torque: 47 N-m (483 kgf-cm, 35 ft-Ibf)

HINT: Use a torque wrench with a fulcrum length of
345 mm (13.6 in.).

2. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

INSERT PISTON INTO CYLINDER

INSTALL PUSH ROD ASSEMBLY WITH SNAP RING

h




CLUTCH — CLUTCH RELEASE CYLINDER CL-/

5. INSTALL RESERVOIR TANK

(a) Install the reservoir tank and a new grommet.

(b) Using a pin punch and hammer, drive in the slotted
spring pin.

Protrusion
1.5-3.5mm —
(0.059-0.138 in.)

MASTER CYLINDER INSTALLATION

Ingtallation is in the reverse order of removal.
HINT: After installation, bleed system and adjust
clutch pedal.(See page CL —4)

CLUTCH RELEASE CYLINDER
COMPONENTS

cLooE—-16

R150 T/M X §VZ-FE

13 (130, 9) Push Rod

TR150 T/M X 1KZ-T, G52 T/M X 3L W56 T/M X 3RZ-F,
1K2-TE Release Cylinder Body 3RZ-FE |

UP

Release Cylinder Body

r Release Cylinder Body |

W-r-n (kgf'cm, ft-lbf)l . Specified torque




CL-8 CLUTCH — CLUTCH RELEASE CYLINDER

CL0672

1.

1.

2.
3.

CLOZW =0A

RELEASE CYLINDER REMOVAL

DISCONNECT CLUTCH LINE
Using SST, disconnect the line. Use a container to

catch the fluid.

SST 09023-00100
Torque: 15 N-m (155 kgf-cm, 11 ft-Ibf)

REMOVE 2 BOLTS AND PULL OUT RELEASE CYL-

INDER
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

CLOOG - 0K

RELEASE CYLINDER DISASSEMBLY

PULL OUT BOOT WITH PUSH ROD
REMOVE PISTON
Using compressed air, remove the piston with the

spring from the cylinder.

CLOOH-0J

RELEASE CYLINDER ASSEMBLY

COAT PISTON WITH LITHIUM SOAP BASE
GLYCOL GREASE, AS SHOWN

INSTALL PISTON WITH SPRING INTO CYLINDER
INSTALL BOOT WITH PUSH ROD TO CYLINDER

RELEASE CYLINDER INSTALLATION

Installation is in the reverse order of removal.
HINT: After installation, bleed clutch system.



CLUTCH — CLUTCH UNIT CL-9

CLUTCH UNIT
COMPONENTS

CLOOK-13

1KZ-T ,1KZ-TE Engine

Flywheetl Clutch Release Fork

{ Pilot Bearing
Clutch Disc-

f~e
T (o W
VA

3RZ-F, 3RZ-FE : 27 (270, 19)
5VZ-FE : 85 (850, 63)
3L : 123 (1,250,90) -
1KZ-T, 1KZ-TE : 145 (1,480,107)

[I—\J-m?(kgf-cm,_fblbf)l : Specified torque

<O Non-reusable part

009301

CLOEZ - 01

Matchmarks CLUTCH UN'T REMOVAL

1. REMOVE TRANSMISSION FROM ENGINE
R150 x 5VZ—FE: See page MT—10
R150 x 1KZ—T, 1KZ—TE: See page MT—5
G52 : See page MT—5
W56 : See page MT—6
2. REMOVE CLUTCH COVER AND DISC
(a) Place matchmarks on the flywheel and clutch cover.
(b) Loosen each set bolt one turn at a time until spring
tension is released.
(c) Remove the set bolts, and pull off the clutch cover
with the clutch disc.
NOTICE: Do not drop the clutch disc.
3. REMOVE BOOT, RELEASE BEARING AND FORK
FROM TRANSMISSION
Remove the boot and release bearing together with
the fork and then separate them.




CL-10

Others

Q06637

CLUTCH — CLUTCH UNIT

CLUTCH PARTS INSPECTION

1. INSPECT CLUTCH DISC FOR WEAR OR DAMAGE

Using calipers, measure the rivet head depth.
Minimum rivet depth: 0.3 mm (0.012 in.)

If it is not as specified, replace the clutch disc.

2. INSPECT CLUTCH DISC RUNOUT
Using a dial indicator, check the disc runout.
Maximum runout: 0.8 mm (0.031 in.)

If it is not as specified, replace the clutch disc.

CLO373

3. INSPECT FLYWHEEL RUNOUT

Using a dial indicator, check the flywheel runout.
Maximum runout: 0.1 mm (0.004 in.)

If it is not as specified, replace the clutch disc.

4. [INSPECT PILOT BEARING
Turn the bearing by hand while applying force in the
rotation direction. |
If the bearing sticks or has much resistance, replace
the pilot bearing.
HINT: The bearing is permanently lubricated and re-
quires no clearing or lubrication.



CLUTCH — CLUTCH UNIT

CL-11

(a)
(b)

(c)

(d)

Y @o7151

Q02484 210062

IF NECESSARY., REPLACE PILOT BEARING
Remove the 2 bolts at diametrically opposite points.

Using SST, remove the pilot bearing.
SST 09303—35011

Using SST and a hammer, install a new pilot bearing.
SST 09304—~30012

HINT: After assembling the pilot bearing to the hub,
install sure that it rotates smoothly.

Install 2 new bolts.
Torque:

3RZ—F, 3RZ—FE: 27 N-m (270 kgf-cm, 19 ft.Ibf)
5VZ—FE: 85 N-m (850 kgf-cm, 63 ft.Ibf)

3L: 123 N-m (1,250 kgf-cm, 80 ft.Ibf)
1IKZ—-T,1KZ—TE: 145 N-m (1,480 kgf-cm, 107 ft-Ibf)

INSPECT DIAPHRAGM SPRING FOR WEAR

Using calipers, measure the diaphragm spring for
depth and width of wear.

Maximum depth: A: 0.6 mm (0.024 in.)

Maximum width: B: 5.0 mm (0.187 in.)

If it is not as specified, replace the clutch cover.

INSPECT RELEASE BEARING

Turn the bearing by hand while applying force in the
axial direction.

HINT: The bearing is permanently lubricated and re-
quires no cleaning or lubrication.
If necessary, replace the release bearing.

CLOFO -0t

5VZ-FE  Others CLUTH UNIT INSTALLATION

Flywheel ,

INSTALL CLUTCH DISC AND CLUTCH COVER ON
FLYWHEEL

Insert SST in the clutch disc, and then set them.
SST 09301—-00110




CLUTCH — CLUTCH UNIT

CLO251 CLO252

-

1,4

33, Matchmarks

218662

(b) Align the matchmarks on the clutch cover and fly-

(c)

(b)

wheel.

Torque the 6 bolts on the clutch cover in the order
shown.

Torque: 19 N-m (185 kgf.cm, 14 ft.1bf)

HINT: Temporarily tighten the No.1 and No.2 bolts.

CHECK DIAPHRAGM SPRING TIP ALIGNMENT
Using a dial indicator with roller instrument, check the
diaphragm spring tip alignment.

Maximum non—alignment: 0.5 mm (0.020 in.)

If the alignment is not as specified, with SST, adjust
the diaphragm spring tip alignment.

SST 09333—-00013

APPLY MOLYBDENUM DISULPHIDE LITHIUM
BASE GREASE (NLGI NO.2)

Apply release hub grease to the these parts.

o Release fork and hub contact point

o Release fork and push rod contact point

© Release fork pivot point

Apply clutch spline grease.

© Clutch disc spline

HINT: Recommended grease part number 08887 —
01706 (100 g).

INSTALL BOOT, RELEASE BEARING AND FORK TO
TRANSMISSION

Install the boot and bearing to the release fork, and
then install them to the transmission.transmission.



CLUTCH — SERVICE SPECIFICATIONS CL-13

5. INSTALL TRANSMISSION TO ENGINE
R150 x 5VZ—FE: See page MT—10
R150 x 1KZ—T, 1KZ—TE: See page MT—5
G52 : See page MT—5
W56 : See page MT—6

SERVICE SPECIFICATIONS
SERVICE DATA

Pedal height from floor panel RHD 212.686—2226 mm (8.370—8.764 in.)
o - LHD | 215.8—225.8 mm (8.495—8.889 in.)

Pedal freeplay _' 5.0—15.0 mm (0.197—0.591 in.)

Push rod play at ;Jadal top 1.0-5.0 mm (0.039—-0.197 in.)

A

Clutch release point from pedal full stroke end position 25 mm (0.98 in.) or more

Slotted spring pin protrusion 1.5—3.5 mm (0.059—-0.138 in.)
Disc rivet head depth Min. | 0.3 mm (0.012 in.)
Disc runout ﬁlﬁax. 0.8 mm (0.031 in.)
Flywheel runout Max. 0.1 mm (0.004 in.)
Diaphragm spring finger wear Max. depth 0.6 mm (0.024 in.)

Diaphragm spring finger wear Max. width 5.0 mm (0.197 in.)

Diaphragm spring tip non—alignment Max. 0.5 mm (0.020 in.)

TORQUE SPECIFICATIONS

o e i e

Part tightened B N-m i‘t-lb_f
Clutch line union “m 11
Master cylinder installation nut 120
ot i e
_ —

I

Release cylinder installation bolt 130

R

Clutch cover x Flywheael “ 195 “
{ Release fork support - 480 “
| Flywheel set bolt 3RZ—F, 3RZ—FE 27 270 - 19
B  5VZ—FE 85 | 850 63

3 1,250 90

L 123
IKZ-T,1KZ—TE | 145 1,480 107

I
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G52 MANUAL TRANSMISSION

PRECAUTION +-ssseresescssasaascaasanssessacssanscone MT— 2
PREPARATION cccccosarccccosscssecsacscrcesacsnccces MT— 2
TROUBLESHOOTING «ccceccecrcncececaciacncarnes MT— 4
ASSEMBLY REMOVAL AND

INSTALLATION cccccecceccercecorcersassessascnnses MT— §
COMPONENT PARTS REMOVAL-AND

INSTALLATION ccccccvecees vevesensesstsssesssseces MT— 0
INPUT SHAFT cccccerceccrcccrcoccctssenccnccnceances MT— 18
OUTPUT SHAFT eececcescssascssaceransseccaccocans MT- 20
COUNTER GEAR AND |

REVERSE IDLER GEAR  ecccetversronscenscnces MT - 27
FRONT BEARING RETAINER :ccccccceccceceees MT - 30
TRANSFER ADAPTOR  ccccccccseccccceccsascones MT- 30

SERVICE SPECIFICATIONS eeessesesvescscss MT = 32



MT-2 G52 MANUAL TRANSMISSION — PRECAUTION, PREPARATION

PRECAUTIONM

When working with FIPG material, you must observe the following.

o Using a razor blade and gasket scraper, remove all the old FIPG material from the gasket surfaces.
Thoroughly clean all components to remove all the loose material.

Ciean both sealing surfaces with a non—residue solvent.

Apply FIPG in an approx. 1 mm (0.04 in.) wide bead along the sealing surface.

Parts must be assembled within 10 minutes of application. Otherwise. the FIPG material must be

removed and reapplied.

O 0 O ©

PREPARATION

MTO012--0OW
SST (SPECIAL SERVICE TOOLS)
n‘ 8 09316—60011 Transmission & Transfer Bearing
Replacer
]
""""""""""""""""""""""""""""""""""""" (09316-00011) ReplacerPipe =~ | Counter gear rear bearing |
|
i 09506—35010 Differential Drive Pinion Rear Output shaft rear bearing
Bearing Replacer 5th gear
Input shaft bearing
_65-950-00020 Bearing Remover CoLTnar gear front. bearing B
|
. P _-69950—40010 Puller B Set - Counter gear rear bearing
. ™ ‘{'Hé.‘?g :‘ g;f.g
N 09950-50010 Puller C Set Gear spline piece No.5
|
— —

5950-6001 0 Replacer Set

.............................................................................................................................................................................................................................................

..................................................................................................................................................................................................................................
-----------

(09951-00570) Replacer 57 Transfer adaptor oil seal

' 09950-70010 Handle Set
% //




G52 MANUAL TRANSMISSION — PREPARATION

(09951-07150) Handle 150

RECOMMENDED TOOLS

09031-00030

Pin Punch .

09042—00020 Torx Socket T40 .

’ 109905—00012 .Snap RTng No.1 Expander .

EQUIPMENT .
‘ Cali_Eirs ]

i -

-----------------------------------------------------------------

Front bearing retainer oil seal
Transfer adaptor oil seal

MTOI3-0N

MX027-14

Dial indicator

Micrometer

Torque wrench

| o

Feeler gauge

Magnetic finger

sl

LUBRICANT

Item Capacity

[

Manual transmission oil 2.2 liters (2.3 US qts, 1.9 Imp. qts)

—_—

MX028-1D

Classification
APl GL—4 or GL—5
SAE 75W-90

SSM (SPECIAL SERVICE MATERIALYS)
08826 —00090

Seal Packing 1281,
THREE BOND 1281 or equivalent
(FIPG)

08833—-00080 Adhesive 1344,
- THREE BOND 1344,

l LOCTITE 242 or equivalent

a— -

MX029-02

ey i

Intermediate plate x Transmission
case

intermediate plate x Transfer
adaptor

Straight screw plug
Front bearing retainer set bolt




MT-4 G52 MANUAL TRANSMISSION — TROUBLESHOOTING

TROUBLESHOOTING

Use the table below to help you find the cause of the problem. The numbers indicate the priority
of the likely cause of the problem. Check each part in order. If necessary, replace these parts.

| BE
™ (o)) N o)) o)) (o2 (o)) 4 .
See Page || e O I ||+ | = | = 2R &
= > = = = = — ;L
L= p=
. "n v e%aen | - g N
| 2 to = |
o~ o~ o o~ R e g
Parts I Q ® | 65| ®
o o)) E — o cC E
Q Q t © -8 L o 3]
Name el gl ~] 0 o> | |l o | a
I | — © @ | - ® s | 2 | =
.9 .8 S S (o] [ o~ © - o c
= o o | w = c © o c | &
S O 0 < c Q w o o = - T
_ (@) ~ I O = O O — - ?P c O @ i >
‘© c O o Q L0 @ L e >t
g o §.’ ~ l N~ et o o - g g
Trouble 3121 3| R g SlE]ls |1} £ |E
= l=|z|28|z|%|&§|8|Z|8|8|5|E
o o o & o O O - wn O m 7 W
Oil leakage 1 2 2 3 .
Hard to shift or will not shift 1 2 3
Jumps out of gear 1 2 i 3 3
T | 1 - ! T
R -—-I [ —— ' N
I |

V00310



G52 MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND INSTALLATION __ ™MT-5

ASSEMBLY REMOVAL AND

INSTALLATION
COMPONENTS

MTOHG~-01

Transmission Shift Lever Knob—@ O————Transfer Shift Lever Knob

geTransfer Shift Lever

?-—Snap Ring

Upper Console Panel

Shift Lever Boot and Retainer—@ Rl

69 (700, 51 E,”
[ (700, 81) J Speed Sensor
72 (730, 53) Connector

_
~ Rear Propeller Shaft

Back-Up Light Switch
Connector

Ty e

\

Starter

-
4-.-
a

4WD Position
Switch Connector

™ S Transmission with Transfer
RN S, Leel700.51) | oy4ch Release Cylinder

~~.and Line

= [
37 (380, 27) I\ k-"g
RH Stiffener Plate ="
LH Stiffener Platei‘ 2
37 (380, 27) ‘—ﬂ |

3 Door : | 69 (700, 51) |

- =

Engine Rear
Mounting

® (55650,49 |

No.3 Crossmember

4

- 07
, % 02~__[74 (750, 54) S
1 Shaft ij.of‘g | * °
) 5 Door: o;yl—l—f (750,58) | o
| o / -
®Gasket——Q) &\ . o Front Exhaust ?] 43 (440, 32) 65 (660, 48) |

Flpe pring [ 18 (185,13) ]
& Gasket
- |

3 Door ¢ ;.I:ﬁ\| 71(720,52) |
| 68 (700, 51) |

...@_.

| =3

& Gasket "j

Front Exhaust Pipe
< [ 62 (630, 46) ]

| N-m (kgf-cm, ft.'bf)_l . Specified torque No.1 and No.2 Engine Under Cover
&€ Non-reusable part




MT-6

G52 MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND INSTALLATION

Drain Plug

Down

Counterclockwise

MT0501

Installation

7239

MTOHH -1

TRANSMISSION REMOVAL

1.
(a)
(b)
(c)
(d)

(e)

&

(a)

(b)

REMOVE TRANSMISSION SHIFT LEVER

Remove the upper console pansl.

Remove the 4 screws, shift lever boot and retainer.
Cover the shift lever cap with a cloth.

Pressing down on the shift lever cap and rotate it
counterclockwise to remove.

Pull out the shift lever.

INSTALLATION HINT: Apply MP grease to the tip of
the shift lever.

REMOVE TRANSFER SHIFT LEVER

Using pliers, remove the snap ring and pull out the
shift lever.

HINT: Shift the transfer shift lever to the "H4" posi-
tion.

INSTALLATION HINT: Apply MP grease to the tip of
the shift lever.

RAISE VEHICLE AND DRAIN TRANSMISSION OIL
Oil grade: APl GL—4 or GLL—5

Viscosity: SAE 75W—-90

Capacity: 2.2 liters (2.3 US qts. 1.9 Imp. qts)

Torque: 37 N-m (380 kgf-cm, 27 ft.1bf)

REMOVE NO.1 AND NO.2 ENGINE UNDER COVERS
REMOVE FRONT AND REAR PROPELLER SHAFTS
(See page PR—3)

REMOVE CLUTCH RELEASE CYLINDER

Remove the 2 bolts and release cylinder.

Torque: 12 N-m (120 kgf.-cm, 9 ft-Ibf)

DISCONNECT THESE CONNECTORS:

o Back—up light switch connector

© Speed sensor connector

o 4WD position switch connector

REMOVE FRONT EXHAUST PIPE

3 Door:

Remove the 3 nuts and gasket from the exhaust
manifold.

Torque: 62 N-m (630 kgf-cm, 46 ft.|bf)

Remove the 2 bolts, springs, gasket and pipe.
Torque: 43 N-m (440 kgf-cm, 32 ft-Ibf)
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5 Door:
(a) Remove the 2 bolts from the clutch housing.
Torque: -
Bolt A: 71 N-m (720 kgf-cm, 52 ft.1bf)
Bolt B: 69 N-m (700 kgf-cm, 51 ft.Ibf)
(b) Remove the 3 nuts and gasket from the exhaust
manifold. |
Torque: 62 N-m (630 kgf-cm, 46 ft-1bf)
(c) Remove the 2 bolts, springs, gasket and pipe.
Torque: 43 N-m (440 kgf-cm, 32 ft.1bf)
9. REMOVE LH AND RH STIFFENER PLATES
(a) Remove the 4 bolts and LH stiffener plate.
Torque:
17 mm head: 69 N.m (700 kgf.-cm, 51 ft.Ibf)
14 mm head: 37 N-m (380 kgf-cm, 27 ft.Ibf)
(b) Remove the 3 (5 door) or 4 (3 door) bolts and RH

stiffener plate.
Torque:

rs 17 mm head: 69 N.m (700 kgf-cm, 51 ft.Ibf)
14 mm head: 37 N-m (380 kgf-cm, 27 ft.Ibf)
10. REMOVE NO.3 CROSSMEMBER
(a) Support the transmission rear side.
(b) Remove the 4 set bolts of the engine rear mounting.
Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)
(c) Remove the 4 bolts, nuts and crossmember.
Torque: 65 N-m (660 kgf-cm, 48 ft-Ibf)
11. REMOVE ENGINE REAR MOUNTING
Remove the 4 bolts and engine rear mounting from

the transmission.
Torque: 65 N-m (650 kgf-cm, 48 ft.Ibf)

12. JACK UP TRANSMISSION SLIGHTLY

Using a transmission jack, support the transmission.
13. REMOVE STARTER

(a) Remove the nut and disconnect the wire from the
starter.

(b) Remove the 2 bolts, nut and starter.
Torque: 69 N-m (700 kgf-cm, 51 ft.Ibf)

14 mm Head 14 mm Head

3

@..

q l‘.ﬂ.

DML

)

14. REMOVE TRANSMISSION WITH TRANSFER
(a) Disconnect the wire harness from the transmission.

(b) Remove the 4 transmission mounting bolts from the
engine.

Torque: 72 N-m (730 kgf-cm, 53 ft.Ibf)

(c) Pull out the transmission with the transfer down and
toward the rear.

w/ Clutch Line
Bracket
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15. REMOVE TRANSFER FROM TRANSMISSION
(a) Disconnect the breather hose and remove the 8 trans-
fer adaptor rear mounting bolts.
Torque: 24 N-m (240 kgf-cm, 17 ft.Ibf)
(b) Pull the transfer straight up and remove it from the
transmission.
HINT: Take care not to damage the transfer adaptor
oil seal with the transfer input gear spline.
o INSTALLATION HINT: Apply MP grease to the trans-
- MT fer adaptor oil seal.
TRANSMISSION INSTALLATION

MTOoHJ—01

Installation is in the reverse order of removal.
HINT: After installation, do the road test.
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COMPONENT PARTS REMOVAL AND
INSTALLATION
COMPONENTS
Back-Up Light Switch -
Li'—(a—?’—”l— | Intermediate Plate
& Gasket
' Transmission Case
V.S
- \
O <
11| @ Gasket
. \“(i Filler Plug
: © ["37 (380, 27)
| T
Snap Ring o—— ¢ Gasket
% | 17 (170,12) | -
| Drain Plug
37 (380, 27) | | 37 (380, 27) |
Clutch Housing
8. T [ 18 (185,13) ]
T ? |
=R
Control Shift Lever ' :
Retainer N~ |
Restrict Pin @— & Oil Deflector
[ 28(290, 21) +—— @ ! ) L
T \ — Transfer Adaptor
. &\ \\
> _,>\)~ Restrict Pin
).:::' - , 9 .‘“
/'7))/ Tl ®—— 28(200,21) ]
\ Y /
) r)\,\’- ) r/ -‘”‘,,
.- "\\ e 3 ,/
Oil Receiver Pipe — — & NI 3 X8
Magnet —— &P

| 37 (380, 27) |

N-m (kgf-cm, ft-lbf)l : Specified torque

€ Non-reusable part
% Precoated part
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Output Shaft Assembly Rear Bearing Retainer

| 18 (185,13) I

J} Snap ang

_.®D Reverse ldler Gear Shaft

17 (175, 13)
Reverse
Idler Gear
Shaft Stopper

Synchronizer Ring
o S @)—Snap Ring

Intermediate Plate—

Counter Gear

¥ Straight Screw Plug—8 _Spring : O—%
[19(190,19) | * _Ball -
Ri A
Snap Ring Shift Lever Housing

Shift Fork Shaft No.2
<& | 20 (200, 14) [,

Shift Fork No.2 @y
Y| 19 (190, 14)
O [ 20200, 14) |—&, & —Snap Ring %‘Shiﬂ Fork Shaft No.5

. Interlock Pin
Shift Fork No.1 Interlock Pin 6 &»>——Slotted Spring Pin

?

Interlock Pin Shift and Select Lever

Interlock Pin

Shift Fork Shaft No.1

g Reverse Shift Head

‘k 'i9 (190, 14) Q_—Snap R|ng
lotted Spring Pi [20(200, 14 |
Slotted Spring Fin Shift Fork Shaft No.3 § < 120(200.14)

. Lsnm Arm Shoe Ball
Reverse Shift Fork 2 é Interlock Ball—o
Reverse Shift Arm—%

1 D I
LY - - ; Shift Fork Shaft No.4
Reverse Shift Arm Bracket - %

_lm)—‘ 0 ¢ [—1_-9:(190, 14)_]

[N-m (kgf-cm, ft-bf) | : Specified torque
© Non-reusable part
Yy Precoated part

Shift Fork No.3

Q03490



G52 MANUAL TRANSMISSION — COMPONENT PARTS REMOVAL AND

INSTALLATION MT-11

Q08412

-- A
-
‘ LL:

BASIC SUBASSEMBLY SEPARATION

(b)
(c)

- (a)

(b)

MTONX ~01

REMOVE BACK—UP LIGHT SWITCH AND GASKET

Torque: 37 N-m (380 kgf-cm, 27 ft.Ibf)

REMOVE CLUTCH HOUSING

Remove the 9 bolts and clutch housing.

Torque: 37 N-m (380 kgf-cm, 27 ft-|Ibf)

INSTALLATION HINT: Apply liquid sealer to the "A"

bolt threads.

Sealant: Part No.08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

REMOVE CONTROL SHIFT LEVER RETAINER

Remove the 4 bolts, retainer and oil deflector.

Torque: 18 N-m (185 kgf-cm, 13 ft.Ibf)

REMOVE 2 RESTRICT PINS

Torque: 28 N-m (290 kgf-cm, 21 ft.Ibf)

REMOVE TRANSFER ADAPTOR

Remove the shift lever housing set bolt.

Torque: 38 N-m (390 kgf-cm, 28 ft.Ibf)

Remove the 8 bolts.

Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

Using a plastic hammer, tap the transfer adaptor and

remove it.

FIPG: Part No. 08826—00090, THREE BOND 1281 or
equivalent

REMOVE FRONT BEARING RETAINER

Remove the 8 bolts, gasket and retainer.

Sealant: Part No.08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent |

Torque: 17 N-m (170 kgf-cm, 12 ft.Ibf)

SEPARATE INTERMEDIATE PLATE FROM TRANS-

MISSION CASE

Using a snap ring expander, remove the 2 snap rings

from the input shaft and counter gear.

Stand the transmission, as shown.

Using a plastic hammer, carefully tap the transmission
case and remove it.

FIPG: Part No. 08826 —00090, THREE BOND 1281 or
equivalent

MOUNT INTERMEDIATE PLATE IN VISE

Using the 2 clutch housing bolts, plate washers and

suitable nuts, as shown.
INSTALLATION NOTICE: Increase or decrease plate was-

hers so that the bolt tip does not protrude from the nut.
Mount the intermediate plate in a vise.
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INSTALLATION

(a)

(b)

(b)

(a)

10.

12,

REMOVE STRAIGHT SCREW PLUG, SPRING AND
BALL

Using a torx socket wrench (T40), remove the 4 screw
plugs from the intermediate plate.

Sealant: Part No.08833 — 00080, THREE BOND 1344,

LOCTITE 242 or equivalent
Torque: 19 N-m (190 kgf-cm, 14 ft.Ibf)

Using a magnetic finger, remove the 4 springs and
balls.

REMOVE SHIFT FORK SHAFT SNAP RING
Using 2 screwdrivers and a hammer, drive out the 3
shap rings.

. REMOVE SHIFT FORK NO.3, SHIFT FORK SHAFT

NO.4 AND REVERSE SHIFT HEAD

Remove the shift fork No.3 set bolt.
Torque: 20 N-m (200 kgf-cm, 14 ft.1bf)

Remove the shift fork No.3, shift fork shaft No.4,
reverse shift head and 2 balls.

REMOVE REVERSE SHIFT ARM, REVERSE SHIFT
FORK AND SHIFT FORK SHAFT NO.3

Using a magnetic finger, remove the interlock pin
from the shift fork shaft No.3.
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INSTALLATION MT-13

(b) Using a pin punch and hammer, drive out the slotted
spring pin.

(c) Remove the shift fork shaft No.3.
(d) Using a manetic finger, remove the interlock pin.

() Remove the reverse shift arm and fork.
(f) Using a screwdriver, remove the 2 E—rings.
(g) Separate the shift arm, fork and shoe.

13. REMOVE SHIFT FORK SHAFTS NO.1, NO.2 AND
' SHIFT FORKS NO.1, NO.2

(a) Using a magnetic finger, remove the interlock pin
from the shift fork shaft No.2.

(b) Remove the shift fork No.1 set bolt.
Torque: 20 N-m (200 kgf-cm, 14 ft.|bf)
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INSTALLATION

(c)
(d)

(e)
(f)

(b)
(c)

14.

| Mak
A
B
c
D
_ 3.00—3.05 (0.118—0.120) |
o F
&

Remove the shift fork shaft No.1.
Using a magnetic finger, remove the interlock pin.

Remove the shift fork No.2 set bolt.

Torque: 20 N-m (200 kgf.-cm, 14 ft.Ibf)

Remove the shift forks No.1, No.2 and shift fork shaft
No.2.

MEASURE COUNTER 5TH GEAR THRUST CLEAR-
ANCE
Using a feeler gauge, measure the counter 5th gear

thrust clearance.
Standard clearance: 0.10—0.30 mm (0.0039—-0.0118 in.)

Maximum clearance: 0.35 mm (0.0138 in.)

. REMOVE GEAR SPLINE PIECE NO.5, SYNCHRONI-

ZER RING, NEEDLE ROLLER BEARING AND COUNT-
ER 5TH GEAR WITH HUB SLEEVE NO.3

Using 2 screwdrivers and a hammer, tap out the snap
ring.

INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

Thickness mm (in.)
2.80—2.85 (0.110-0.112)
2.85-2.90(0.112-0.114)
2.90—2.95 (0.114-0.116)
295-3.00(0.116—-0.118)

3.05—-3.10 (0.120-0.122)

3.10-3.15 (0.122-0.124)

Using SST, remove the gear spline piece No.b.

SST 09950—-50010

Remove the synchronizer ring, needle roller bearing
and counter 5th gear.
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INSTALLATION

| INSTALLATION HINT: Using a press and socket
Socket Wrench wrench, install the gear spline piece No.5 with the

synchronizer ring slots aligned with the shifting keys.

16. REMOVE SPACER AND BALL

(@) Remove the spacer.
(b) Using a magnetic finger, remove the ball.

17. REMOVE REVERSE SHIFT ARM BRACKET
Remove the 2 bolts and reverse shift arm bracket.
Torque: 18 N-m (185 kgf.-cm. 13 ft.I1bf)

18. REMOVE REVERSE IDLER GEAR AND SHAFT
(a) Remove the reverse idler gear shaft stopper set bolt

and stopper.
Torque: 17 N-m (175 kgf.-cm, 13 ft-I1bf)

(b) Remove the reverse idler gear and shaft.
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Q08164

Q01788

Y 218283

19.

20.

(a)

(b)

(c)

21.

INSTALLATION

REMOVE REAR BEARING RETAINER
Using a torx socket wrench (T40), remove the 4 screw

plugs and retainer.
Torque: 18 N.m (185 kgf-cm, 13 ft.Ibf)

REMOVE COUNTER GEAR
Using a snap ring expander, remove the counter gear
rear bearing snap ring.

Using SST and a socket wrench, remove the counter
gear rear bearing.

SST 09950—-40010
Remove the counter gear.

INSTALLATION HINT: Install the counter gear into
the intermediate plate while holding the counter gear,

and installing the counter rear bearing with SST.
SST 09316—60011 (09316—00011)

REMOVE INPUT SHAFT ASSEMBLY

Remove the input shaft with the 13 needle roller
bearings and synchronizer ring from the output shaft.
INSTALLATION HINT: Install the input shaft to the
output shaft with the synchronizer ring slots aligned
with the shifting keys.
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INSTALLATION MT-17

22. REMOVE OUTPUT SHAFT ASSEMBLY

(a) Using a snhap ring expander, remove the output shaft
center bearing snap ring.
INSTALLATION HINT: Be sure the snap ring is flush
with the intermediate plate surfacs.

(b) Remove the output shaft from the intermediate plate
by pulling on the output shaft and tapping on the
intermediate plate with a plastic hammer.

MTOHL -01

BASIC SUBASSEMBLY REASSEMBLY

"Reassembly is in the reverse order of separation.
HINT: Coat all of the sliding and rotating surfaces with
gear oil before assembly.
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INPUT SHAFT

MTOIF—-08

COMPONENTS
Needle Roller Bearing
. Input Shaft
o Snap Ring
SRR Snsa p Ri ng
/ _m
| SV
. Synchronizer Ring
¢ Non-reusable part © Bearing S

(a)
(b)

MT01G-0d

INPUT SHAFT INSPECTION

INSPECT SYNCHRONIZER RING

Check for wear or damage.

Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks.

If the braking effect is insufficient, apply a small
amount of fine lapping compound between the syn-
chronizer ring and gear cone. Lightly rub the syn-

chronizer ring and gear cone together.
NOTICE: Ensure the fine lapping compound is completely

washed off after rubbing.

Check again the braking effect of the synchronizer
ring.

Using a feeler gauge, measure the clearance between
the synchronizer ring back and gear spline end.
Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the
synchronizer ring and gear cone by applying a small

amount of fine lapping compound.
NOTICE: Ensure the fine lapping compound is completely

washed off after rubbing.
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7 BEARING REPLACEMENT

MTOCG-03

IF NECESSARY, REPLACE INPUT SHAFT BEARING
(a) Using a shap ring expander, remove the snap ring.
(b) Using a press, remove the bearing.

(c) Using SST and a press, install a new bearing.
SST 09506—35010
(d) Select a snap ring that will allow minimum axial play.

m Thickness mm (in.) |

2.05—2.10 (0.0807—0.0827)

2.10—2.15 (0.0827—0.0846)

2.15—2.20 (0.0846 —0.0866)
2.20—2.25 (0.0866—0.0886)

2.25—2.30 (0.0886—0.0906)

, 2.30—2.35 (0.0906—0.0925)

(6) Using a snap ring expander, install the snap ring.



MT-20 G52 MANUAL TRANSMISSION — OUTPUT SHAFT

OUTPUT SHAFT

MT01J~-0A
COMPONENTS
Shifting Key Needle Roller Bearing
L Synchronizer Ring
Shifting Key Spring E
Snap Ring "J,;.% g
AT
s &
Clutch Hub No.2 __
' =~ Hub Sleeve No.2
|
!
ﬁ Output Shaft
|
? -
' |
\ |
; |
| :
i :
| | :
| 4 Bearing Snap Ring
Shifting Key Spring _ o ‘)\
2nd Gear '. . /AN ' 2 " 'L '
,,,,, NN : g g 5th Gear
'r A “\ : A ¥ Snap Ring
’ 2% I\ C = ‘ ,
‘ 2 z S .
L;@@ G 1st Gear Inner Race
& 7 , & Needle Roller Bearing
P Reverse Gear
Synchronizer Ring Synchronizer Ring
Needle Roller Bearing Clutch Hub No.1
€ Non-reusable part
009496

OUTPUT SHAFT DISASSEMBLY

1. MEASURE EACH GEAR THRUST CLEARANCE

Using a feeler gauge, measure the thrust clearance of
each gear.

Standard clearance: 0.10—0.25 mm (0.0033—0.0098 in.)
Maximum clearance: 0.30 mm (0.0118 in.)
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Q01793

2.

o »

(a)

MEASURE EACH GEAR RADIAL CLEARANCE

Using a dial indicator, measure the radial clearance of
each gear. |
Standard clearance:

2nd and 3rd gears:
0.009—-0.033 mm (0.0004—0.0013 in.)
1st gear: 0.009-0.032 mm (0.0004—0.0013 in.)
Maximum clearance:
2nd and 3rd gears: 0.033 mm (0.0013 in.)
18t gear: 0.032 mm (0.0013 in.)

If the clearance exceeds the maximum, replace the
gear, needle roller bearing or shaft.

REMOVE 5TH GEAR, REAR BEARING, 1ST GEAR,
INNER RACE AND NEEDLE ROLLER BEARING

Using 2 screwdrivers and a hammer, tap out the snhap
ring.

Using a press, remove the 5th gear, rear bearing, 1st
gear and inner race.

Remove the needle roller bearing.

REMOVE SYNCHRONIZER RING
REMOVE LOCKING BALL
Using a magnetic finger, remove the locking ball.

REMOVE REVERSE GEAR ASSEMBLY, SYNCHRO-
NIZER RING, 2 ND GEAR AND NEEDLE ROLLER
BEARING

Using a press, remove the reverse gear assembly,
synchronizer ring and 2nd gear.

(b) Remove the needle roller bearing. |
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(a)

(b)
(c)

1.
(a)

G52 MANUAL TRANSMISSION — OUTPUT SHAFT

REMOVE REVERSE GEAR, SHIFTING KEY AND
SPRING FROM CLUTCH HUB NO.1.

Using a screwdriver, remove the 3 shifting keys and 2
springs from the clutch hub No.1.

REMOVE HUB SLEEVE NO.2 ASSEMBLY, SYNCH-
RONIZER RING, 3RD GEAR AND NEEDLE ROLLER
BEARING

Using a snap ring expander, remove the snap ring.

Using a press, remove the hub sleeve No.2 assembly,
synchronizer ring and 3rd gear.
Remove the needle roller bearing.

REMOVE HUB SLEEVE NO.2, SHIFTING KEY AND
SPRING FROM CLUTCH HUB NO.2

Using a screwdriver, remove the 3 shifting keys and
springs from the clutch hub No.2.

MTYORN-01

OUTPUT SHAFT COMPONENT PARTS
INSPECTION

INSPECT OUTPUT SHAFT AND INNER RACE

Using calipers, measure the output shaft flange thick-
ness.

Minimum thickness: 4.70 mm (0.1850 in.)

If the thickness is less than the minimum, replace the
output shaft.
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(b)

(c)

(d)

(e)

(b)

MT-23

Using calipers, measure the inner race flange thick-
ness.

Minimum thickness: 3.99 mm (0.1571 in.)

If the thickness is lass than the minimum, replace the
Inner race.

Using a micrometer, measure the outer diameter of

the output shaft journal.
Minimum diameter:

2nd gear: 37.86 mm (1.4905 in.)
3rd gear: 34.86 mm (1.3724 in.)

If the outer diameter is less than the minimum, replace
the output shaft.

Using a micrometer, measure the outer diameter of

the inner race.
Minimum diameter: 38.985 mm (1.5348 in.)

If the outer diameter is less than the minimum, replace

the inner race.

Using a dial indicator, check the shaft runout.
Maximum runout: 0.06 mm (0.0024 in.)

If the runout exceeds the maximum, replace the
output shaft.

INSPECT SYNCHRONIZER RING

Check for wear or damage.

Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks.

If the braking effect is insufficient, apply a small
amount of fine lapping compound between the syn-
chronizer ring and gear cone. Lightly rub the syn-
chronizer ring and gear cone together.
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NOTICE: Ensure the fine lapping compound is completely
washed off after rubbing.

(c) Check again the braking effect of the synchronizer
ring.
(d) Using a feeler gauge, measure the clearance between

the synchronizer ring back and gear spline end.
Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the
synchronizer ring and gear cone by applying a small
MT amount of fine lapping compound.

---------------

NOTICE: Ensure the fine lapping compound is completely
washed off after rubbing.
3. MEASURE SHIFT FORK AND HUB SLEEVE CLEAR-

ANCE
Using a fesler gauge, measure the clearance between

the hub sleeve and shift fork.
Maximum clearance: 1.0 mm (0.039 in.)

If the clearance exceeds the maximum, replace the
WMOOGE shift fork or hub sleeve.

MTONHP—-01

OUTPUT SHAFT ASSEMBLY

Hub Sleeve No.2 Reverse Gear

HINT: Coat all of the sliding and rotating surfaces with

Front Front gear oil before assembly.

= 7. INSTALL CLUTCH HUBS NO.1 AND NO.2 INTO RE-
VERSE GEAR AND HUB SLEEVE NO.2

(a) Install the clutch hub No.2 and shifting keys to the
hub sleeve No.2.

(b) Install the clutch hub No.1 and shifting keys to the
reverse gear. |

18.9 mm 21.5 mm (c) Install the shifting key springs under the shifting keys.
(0.744 in.) (0.846 in.) NOTICE: Install the key springs so that their end gaps are

not in line.

2. INSTALL 3RD GEAR AND HUB SLEEVE NO.2 ON
OUTPUT SHAFT

(a) Apply gear oil to the shaft and needle roller bearing.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Install the needle roller bearing in the 3rd gear.
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(d) Using a press, install the 3rd gear and hub sleeve
No.2. |
3. INSTALL SNAP RING

(a) Select a snap ring that will allow minimum axial play.

Mark | Thick;ess mm (in.)
ot | 71w comsoom
D 1.80—1.85 (0.0709—0.0728)
D—1 1.85—1.90 (0.0728—0.0748)
w0| | 1.90—1.95 (0.0748—0.0768) |
" E—1 1.95-2.00 (0.0768—0.0787) -
F 2.00—2.05 (0.0787—0.0807) IR
= 2.05—2.10 (0.0807—0.0827) l

ik

(b) Using a snap ring expander, install the snap ring.

4. MEASURE 3RD GEAR THRUST CLEARANCE
(See page MT —20)

5. INSTALL 2ND GEAR AND REVERSE GEAR ASSEM-
BLY |

(a) Apply gear oil to the shaft and needle roller bearing.

(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Install the needle roller bearing in the 2nd gear.

(d) Using a press, install the 2nd gear and reverse gear
assembly.

6. MEASURE 2ND GEAR THRUST CLEARANCE
(See page MT —20) |

7. INSTALL LOCKING BALL AND 1ST GEAR ASSEM-
BLY

(a) Install the locking ball in the shaft.

(b) Apply gear oil to the needle roller bearing.

(c) Assemble the 1st gear, synchronizer ring, needle roller
bearing and bearing inner race.

(d) Install the assembly on the output shaft with the
synchronizer ring slots aligned with the shifting keys.

() Turn the inner race to align it with the locking ball.

Q01799
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8. INSTALL OUTPUT SHAFT REAR BEARING
Using SST and a press, install the bearing on the
output shaft with the outer race snap ring groove
toward the rear.
HINT: Hold the 1st gear inner race to prevent it from

falling, as shown.
SST 09506—35010

9. INSTALL 5TH GEAR
Using SST and a press, install the 5th gear.
SST 09506—-35010
10. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Thickness mm (in.) I
2.67—2.72 (0.1051—0.1071) '
2.73—-2.78 (0.1075—0.1094)
2.79—2.84 (0.1098—0.1118)

r 2.85—-2.90 (0.1122—0.1142)
2.91—2.96 (0.11468—0.1165)
2.97-3.02 (0.1169—0.1189)
3.03—3.08 (0.1193—0.1213)

3.09-3.14 (0.1217-0.1236)
3.15-3.20 (0.1240-0.1260)

3.21-3.26 (0.1264—-0.1283)
3.27-3.32 (0.1287-0.1307)

FiRXN|ICIXZIOIM|m] O

(b) Using a screwdriver and hammer, tap in the snap ring.
11. MEASURE 1ST GEAR THRUST CLEARANCE

(See page MT —20)
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GEAR MT-27
COUNTER GEAR AND REVERSE
IDLER GEAR N
COMPONENTS

& Bearing
Reverse ldler Gear Shaft
Snap Ring Reverse Idler Gear
" = Reverse ldler Gear
@ Bearing Shaft Stopper

-
-
-
-
-
.dﬂ'
ars
-

Gear Spline Piece No.5
Shifting Key —&=9 | Hub Sleeve No.3

v

!

|

E

: Needle Holler
l Bearing '
|

|

{

|

|

& Non-reusable part

003501

COUNTER GEAR COMPONENT PARTS
DISASSEMBLY

REMOVE HUB SLEEVE NO.3., SHIFTING KEY AND
SPRING

(a) Remove the hub slesve No.3.

(b) Using a screwdriver, remove the 3 shifting keys and 2
springs.

Q01801

COUNTER GEAR AND REVERSE IDLER
GEAR COMPONENT PARTS INSPECTION

1. - MEASURE COUNTER 5TH GEAR RADIAL CLEAR-
ANCE

(a) Install the spacer, needle roller bearing and counter
5th gear to the counter gear.

(b) Using a dial indicator, measure the counter 5th gear
—— radial clearance.
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G52 MANUAL TRANSMISSION — COUNTER GEAR AND REVERSE IDLER

001831

001802

WMO066

(a)
(b)

(c)
(d)

GEAR

Standard clearance:
0.009—-0.032 mm (0.0004—-0.0013 in.)
Maximum clearance: 0.032 mm (0.0013 in.)

INSPECT COUNTER GEAR
Using a micrometer, measure the outer diameter of

needle roller bearing race.
Standard outer diameter:

25.98—26.00 mm (1.0228—1.0236 in.)
Minimum outer diameter: 25.86 mm (1.0181 in.)

INSPECT SYNCHRONIZER RING

Check for wear or damage.

Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while push-
ing it to the gear cone. Check that the ring locks.

If the braking effect is insufficient, apply a small
amount of fine lapping compound between the syn-
chronizer ring and gear cone. Lightly rub the syn-

chronizer ring and gear cone together.
NOTICE: Ensure the fine lapping compound is completely

washed off after rubbing. |
Check again the braking effect of the synchronizer
ring.

Using a feeler gauge, measure the clearance between
the synchronizer ring back and gear spline end.
Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the
synchronizer ring and gear cone by applying a small

amount of fine lapping compound.
NOTICE: Ensure the fine lapping compound is completely

washed off after rubbing.

MEASURE SHIFT FORK AND HUB SLEEVE CLEAR-
ANCE

Using a feeler gauge, measure the clearance between
the hub sleeve and shift fork.

Maximum clearance: 1.0 mm (0.039 in.)

If the clearance exceeds the maximum, replace the
shift fork or hub sleeve.

MEASURE REVERSE IDLER GEAR RADIAL CLEAR-
ANCE
Using a dial indicator, measure the reverse idler gear

radial clearance.
Standard clearance: 0.04—0.08 mm (0.0016 —0.0031 in.)

Maximum clearance: 0.13 mm (0.0051 in.)

If the clearance exceeds the maximum, replace the
reverse idler gear or reverse idler gear shaft.
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GEAR MT-29

Socket Wrench
[ \ .
J_‘T_ M = \
/

\

BEARING REPLACEMENT

MEASURE REVERSE IDLER GEAR AND SHIFT ARM
SHOE CLEARANCE
Using a feeler gauge, measure the clearance between

the reverse idler gear and shift arm shoe.
Standard clearance: 0.05—0.28 mm (0.0020—0.0110 in.)

Maximum clearance: 0.50 mm (0.0197 in.)

If the clearance exceeds the maximum, replace the
shift arm or reverse idler gear.

MToCK -0

IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING

Using a snap ring expander, remove the snap ring.
Using SST and a press, remove the bearing.

SST 09950—-00020

Replace the side race.

Using a press and socket wrench, install the bearing,
side race and innerrace. |
Select a snap ring that will allow minimum axial play.

Mark ’ Thickness mm (in.)
2.05—-2.10 (0.0807-—0.0827)

M

2.10—2.15 (0.0827 —0.0846)

5 2.25-2.30 (0.0886—0.0906)

COUNTER GEAR COMPONENT PARTS

2.15—2.20 (0.0846—0.0866)
2.20—-2.25 (0.0866—0.0886)

2.30-2.35 (0.09068-—0.0925)

MT018--08

ASSEMBLY

(a)
(b)

INSTALL HUB SLEEVE NO.3, SHIFTING KEY AND
SPRING

Install the hub sleeve No.3 and shifting keys to the
counter 5th gear. '

Install the shifting key springs under the shifting keys.
NOTICE: Position the key springs so that their end gaps
are not in line.




G52 MANUAL TRANSMISSION — FRONT BEARING RETAINER, TRANSFER
ADAPTOR

FRONT BEARING RETAINER
COMPONENTS -

— 9 Gasket

MT-30

Front Bearing
Retainer

¢ Non-reusable part

OIL SEAL REPLACEMENT

IFF NECESSARY, REPLACE FRONT BEARING RE-
TAINER OIL SEAL

(a) Using a screwdriver, remove the oil seal.

(b) Using SST and a press, install a new oil seal.
SST 09950—-60010 (09951 —00440),

09950—70010 (09951 —-07150)
Drive in depth: 12.7 = 0.5 mm (0.500 = 0.020 in.)

from retainer end

TRANSFER ADAPTOR
COMPONENTS

MY Z-0O7

Slotted Spring Pin

di Transfer Adaptor
Reverse Restrict Pin-—@m\* P
Oil Receiver Pipe -
c@ - % Straight Screw Plug
Magnet ‘@ ] [19 (190, 14)

['N-m (kgt-cm, ft-Ibf) | : Specified torque

© Non-reusable part
¥ Precoated part
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MTOHQ~ 01

REVERSE RESTRICT PIN REPLACEMENT

1. REMOVE REVERSE RESTRICT PIN
(@) Using a torx socket wrench (T40), remove the screw
plug.
(b) Using a pin punch and hammer, drive out the slotted
spring pin.
(c) Remove the reverse restrict pin.
2. INSPECT REVERSE RESTRICT PIN
Turn and push the reverse restrict pin by hand.
Check for smooth operation.
3. INSTALL REVERSE RESTRICT PIN -
(a) Install the reverse restrict pin to the transfer adaptor.
(b) Using a pin punch and hammer, drive in the slotted
spring pin, as shown.
(c) Apply sealant to the plug threads.
- Sealant: Part No. 08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

(d) Using a torx socket wrench (T40), install and torque

the screw plug.
Torque: 19 N-m (190 kgf-cm, 14 ft.Ibf)

MTOHR~01

OIL SEAL REPLACEMENT

IF NECESSARY, REPLACE TRANSFER ADAPTOR
OIL SEAL

(a) Using a screwdriver, remove the oil seal.

(b) Using SST and a hammer, install a new oil seal.
SST 09950—-60010 (09951 —-00570),

09950—-70010 (09951 —-07150)
Drive in depth: 45.5 X 0.5 mm (1.791 X 0.020 in.)
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SERVICE SPECIFICATIONS
SERVICE DATA

Output shaft 2nd gear journal diameter

Output shaft 3rd gear journal diameter
b

Output shaft flange thickness

Min.

Min.
Min.

Output shaft runout

f Inner race flange thickness

Inner race outer diameter

|

Gear thrust clearance 1st, 2nd & 3rd

Max.
Min.

Min.
STD
Max.

Gear radial clearance st

Gear radial clearance 2nd & 3rd

Shift fork to hub sleeve clearance

STD
Max.
STD
Max.
Max.

i e

Synchronizer ring to gear clearance

Input shaft snap ring thickness

Output shaft snap ring thickness

Front

Output shaft snap ring thickness

Rear

Counter gear needle roller bearing race diameter

Counter 5th gear thrust clearance

Min.

Mark O
Mark 1
Mark 2
Mark 3
Mark 4
Mark 5

Mark C—1 I 1.75-~1.80 mm (0.0689—0.0709 in.)

Mark D

Mark D—1

Mark E

Mark E—1

Mark F
Mark F—1

Mark A
Mark B
Mark C
Mark D
Mark E
Mark F
Mark G
Mark H
Mark J
Mark K
Mark L

STD

Min.

STD

Max.

MT022~-09

—

37.86 mm (1.4905 in.)
34.86 mm (1.3724 in.)
4.70 mm (0.1850 in.)
0.068 mm (0.0024 in.)
3.99 mm (0.1571 in)

38.985 mm (1.5348 in.)
0.10—0.25 mm (0.0039—0.0098 in.)
0.30 mm (0.0118 in,)
0.009—0.032 mm (0.0004—0.0013 in.)

0.032 mm (0.0013 in.) I
0.009—0.033 mm (0.0004—0.0013 in.)
0.033 mm (0.0013 in.)

1.0 mm (0.039 in.) |

0.8 mm (0.031 in.) |

2.05—2.10 mm (0.0807—-0.0827 in.)
2.10-2.15 mm (0.0827—0.0846 in.)
2.15~2.20 mm (0.0846 —0.0866 in.)
2.20—-2.25 mm (0.0866—0.0886 in.)
2.25—2.30 mm (0.0886—0.0906 in.)
2.30—2.35 mm (0.0908—-0.0925 in.)

1.80-1.85 mm (0.0709—-0.0728 in.)
1.85—1.90 mm (0.0728—~-0.0748 in.)
1.90-1.85 mm (0.0748—0.0768 in.)
1.95-2.00 mm (0.0768—0.0787 in.)
2.00-2.05 mm (0.0787—0.0807 in.)
2.05—-2.10 mm (0.0807—-0.0827 in.)

2.67—-2.72 mm (0.1051—-0.1071 in,) F
2.73—2.78 mm (0.1075—0.1094 in.)
2.79—-2.84 mm (0.1098—0.1118 in.)
2.85—2.90 mm (0.1122—-0.1142 in.) |
291-2.96 mm (0.1146—0.1165 in.)
297—-3.02 mm (0.1169—-0.1189 in.) I
3.03—-3.08 mm (0.1193—-0.1213 in.)
3.09-3.14 mm (0.1217—-0.1236 in.)
3.15-3.20 mm (0.1240—-0.1260 in.)
3.21-3.26 mm (0.1264—-0.1283 in.)
3.27~-3.32 mm (0.1287—-0.1307 in.)
25.98-26.00 mm (1.0228—1.02386 in.)
25.86 mm (1.0181 in.)
0.10—0.30 mm (0.0039—-0.0118 in.)
0.35 mm (0.0138 in.)
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Counter Sth gear radial clearance STD 0.009—0.032 mm (0.0004—0.0013 in.)
Max, 0.032 mm (0.0013 in.)
| Reverse idler gear radial clearance STD 0.04—0.08 mm (0.0016~0.0031 in.
Max. 0.13 mm (0.0051 in.)
Reverse idler gear to shift arm shoe clearance ~ STD 0.05—0.28 mm (0.0020—0.0110 in.)
Max. . 0.50 mm (0.0197 in)
B Counter gear snap ring thickness B
Front bearing Mark 1 2.05—2.10 mm (0.0807-0.0827 in.)
Mark 2 2.10—2.15 mm {(0.0827 —0.0846 in.)
Mark 3 2.15—2.20 mm (0.0846—0.0866 in.)
Mark 4 2.20—2.25 mm (0.0866 —0.0886 in.)
Mark 5 2.25—2.30 mm (0.0886 —0.0906 in.)
| L Mark 6 2.30—2.35 mm (0.0906 —0.0925 in.)
Counter gear snap ring thickness
Gear spline piece No.5 | Mark A 2.80—2.85 mm (0.110-0.112 in.)
Mark B 2.85—290 mm (0.112—0.114 in.)
Mark C 2.90—2.95 mm (0.114—0.118 in.)
Mark D 2.95—3.00 mm (0.116—0.118 in.)
Mark E 3.00—3.05 mm (0.118—-0.120 in.)
Mark F 3.05-3.10 mm {0.120—0.122 in.)
Mark G 3.10—3.15 mm (0.122-0.124 in.)
_Bil seal drive in depth l
Front bearing retainer (from retainer end) 12.7 £ 0.5 mm (0.500 Xx 0.020 in.)
Transfer adaptor 45.5 £ 0.5 mm (1.791 £ 0.020 in.)

MT022-~08

TORQUE SPECIFICATIONS

Part tightened . Nm ft-bf
” Tran:mission x -Engine 72 53
Clutch release cylinder x Transmission 12 g
Front exhaust pipe x Exhaust manifold o l 62 46
Front exhaust pipe x Center exhaust pipe . 43 32
B Front exhaust pipe bracket x Clutch housing (5 door) Bolt A 71- - 720 52
(See page MT—7) Bolt B 69 700 51
LH and RH stiffener plate 17 mm head 69 700 51
14 mm head 37 380 27
No.3 crossmember x Engine re—ar mounting 18 185 13
No:s crossmember x Frame o “ 660 48

Engine rear mounting x Transmission | 65 ““

Starter x Transmission - 69 700 51

Transfer x Transmission “ 17

Transfer adaptor xtl'ransmission case 37 380 27

Front bearing retainer x Transmission case 17 170 12

Rear bearing re;ainer x Intermediate plate 18 185 13

Rever:; shift arm bracket 18 185 13

Shift fork x Shift fork shaft 20 200 14

Back —up light switch 37 “ | 27
|-_R_everse idler gear shaft stopper bolt 13
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Clutch housing x Transmission <;ase IR IR - 37 “
. Control shift lever retainer x Transfer adaptor 18 185 13
Restrict pin | 28 290 1 21 N
| Shift lever housing x Shift and select lever 38 390 28 ]
Fill;r and drain plug 37 380 . E;_

-----
- e

SRR s
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PRECAUTION

When working with FIPG material, you must observe the following.

° Using a razor blade and gasket scraper, remove all the old FIPG material from the gasket surfaces.
Thoroughly clean all components to remove all the loose material.

Clean both sealing surfaces with a non—residue solvent.

Apply FIPG in an approx. 1 mm (0.04 in.) wide bead along the sealing surface.

Parts must be assembled within 10 minutes of application. Otherwise, the FIPG material must be

removed and reapplied.

MX032~19

O 0 0 o

PREPARATION
SST (SPECIAL SERVICE TOOLS)

0930r8-00010 Oil Seal Puller o I Output-shaft rear bearing outer

race

MT004-0J

) 09312-20011 Transmission Gear Remover &- I 5th gear
': ‘% Replacer Output shaft rear bearing

‘ = Reverse gear

E (09313-00050) Plate "B

09316—60011 Transmission & Transfer Bearing No.3 clutch hub
Replacer Counter gear center bearing outer
race

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(09316—00071) Replacer “F°

09506—35010 Differential Drive Pinion Rear

S
!.\),B Bearing Replacer

Input shaft bearing
Output shaft center bearing
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.

09950-00020 Bearing Remover | |
. 09950—40010 Puller B Set Counter 5th gear
@tﬂ%t" g%’; | No3clutchhub - ]
@CEZ?;%“ g, === Reverse gear
Counter gear side race
{@ ‘*-(&(\(((%QQQQQ 09950—-60010 Replacer Set
> ;ﬁi‘g‘“‘«e >
v O280eeses S

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

............................................................................................................................................................................................................................................

@ (09951-00510) Replacer 51 Counter gear center bearing outer |
race

............................................................................................................................................................................................................................................

(09951 -00560) Replacer 56 ‘ | Output shaft rear bearing
outer race I
‘ Transfer adaptor oil seal

095?6-70010 -Ha-r-\:ile Set |
% ”

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(09951-07150) Handle 150

MTO08 -0A

RECOMMENDED TOOLS

%@ 09031—00030 Pin Punch.
A

e
= 09040-00010  Hexagon Wrench Set . |

" 09042-00020  Torx Socket T40. |

09905—-00012 Snap Ring No.1 Expander.
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MTOO8 —~0A

EQUIPMENT
Dial indicator _ Ik

Calipers

Micrometer

VW SRR AR SR Y S S S ettt et S

Torque wrench

Feeler gauge

Magnetic finger

MT007 00

LT
P I M L M
'--lci.-.------ l.“-l..
et B Ol
“ el
cen .. A
. w R
e O R W
NG
R ITEVE IS

Item Capaclty I - Classification '

APl GL—4 or GL—5

Manual transmission oil 2.5 liters (2.6 US qts, 2.2 Imp. qts)
SAE 75W-90
MT008 - 00
SSM (SPECIAL SERVICE MATERIALS)
08826—-00090 Seal Packing 1281, Transmission case x
THREE BOND 1281 or equivalent Intermediate plate
(FIPG) Front bearing retainer x
Transmission case
08833—-00080 Adhesive 1344, Straight screw plug
THREE BOND 1344, Front bearing retainer bolt
LOCTITE 242 or equivalent Control shift lever retainer set |
{ bolt




W56 MANUAL TRANSMISSION — TROUBLESHOOTING MT-5
TROUBLESHOOTING

Use the table below to help you find the cause of the problem. The numbers indicate the priorit
of the likely cause of the problem. Check each part in order. If necessary, replace these parts.

o~ o
R i i o B DR =il A
See page - | = | = A= | B | = [SNN] o
' = 2 | 2 2l 2|E -
= =
©
@
| o | |
©
l —~ E |
© ©
| 5| =] @ si=|8&
o| E o | © E
Parts o o = 9 o c =
© 0
Name Ele| 2 S| El=z|2
(@) © e C - 0 S (@) .E
| Z| ol | 8| B|E|2]C|E|E |
- i Q. —~ — - o Q.
O | = O E O o = g o ) >
sl €|l 5|2 S| el x| S S ||
A3 213 «1l o |l ol |8 s 2 E e
Trouble 4|21 3 213 _cfc_: slels|El8|2
y— = = © = ] = | O Q S .
oc|O0|oluo|dlo|lS|lvlolalanl|lwn
Noise 1 3 | 3 | [
Oil leakage . |
Hard to shift or will not shift - 2
Jumps out of gear .n 2 -
—_— . .l I

V00794



MT-6 W56 MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND
INSTALLATION

ASSEMBLY REMOVAL AND

INSTALLATION
COMPONENTS

MTOME -0

Except Australia: /@ O——Transfer Shift Lever Knob

Transmission Shift
Lever Knob ‘ Transmission Shift Lever
Transfer Shift Lever
MT A w/ ABS or/ and Diff. Lock :
Upper Console Panel ? ,??? , I,)\ (Low Position Switch Connector
I I ’ S e
Shift Lever Boot '; H :: /’/ oy S 2—-& l 74 (760, 54:" ® _
and RetainerA—@ K Shap Ring @ao-",{';-@—{ 74 (750, 54) |
.- 4WD Position Switch gpeed % ¥
72 (730, 53) | v Connector | sensor il ) |
S i.®
39 (400, 29) o COnnector fees) w3 e
- -
72 (730, 53) L---*% Rear Propeller Shaft
'. —Transmission with Transfer
g Ge —+—  Back-Up Light Switch Connector
} i e Engine Rear
|| 3 & - . Mounting
: : | & N N \%
- . [ I
| 37(380,27) |—" | :U-'j : EE Eil.j |
= | i 1| 65 (650, 48)
_J | ) ! ' '
| Lz (30,27 . Release '@g@:i ;i _
Rear End Plate . | Cylinder == i 65 (660, 48)
8% i1 | & .
o, %Al 6%

| 74 (750,54) [—=

Front Propeller Shaft

S . No.3 Crossmember

) No.2 Exhaust Pipe
Support Bracket

| 48 (490, 35)
Front Exhaust Pipe
O Gasket- @ . OGaskcft 4

No.1 and No.2 Engine Under Cover

f
:

O [62(630,48)| 0 ¢ R¥ _-

L Catalytic Converter Bracket

72(730,59) | w/ Oxygen Sensor:

)]

Oxygen Sensor Connector

N-m (kgf-cm, ft-Ibf) | : Specified torque
¢ Non-reusable part

Q093594
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INSTALLATION MT-7

Australia :

Transfer Shift Lever Knob

Transmission Shift—0 © fransmission Shift Lever
Lever Knob .

Transfer Shift Lever

Snap Ring
i w/ ABS:

Low Position Switch Connector

. 74 (750, 54)
Shift Lever Boot “Center Diff. Lock Position - -o—{ 74 (750,54) |
. , > ..1-1
and Retainer @% Switch Connector  Speed -8 =)
| 72(730,53) | Sensor '

Connector e

[ a9 (40M
72 (730,53) | BN

Rear-Propeller Shéft

. Transmission with Transfer
&Lﬁ‘Back Up Light Switch Connector

T3 (4oo 29) | Engine Rear

Mounting ax8%e | 65 (660, 48) |
Clutch_‘_,_@v - >
Release | ’%ﬁ “{/' \
9) ’ N

37 (380, 27) F—@":,. S . ’1 Cylinder, \

hil
@g’f’ | 37 (380, 27) [ 65 (6 50, 48)

12(120

Q{

[ 48 (490, 35) |

O Gasket

© Gasket Front Exhaust Pipe

‘ 3
& [62 (630, 46) 1y [ 19 (190,14) | | 3
71 (720, 53) / No.2 Exhaust Pipe Support Bracket

Catalytic Converter Bracket
[ 72(730,53) ] No.1 and No.2 Engine Under Cover

| N-m (kgf-cm, ft-Ibf) | : Specified torque
© Non-reusable part
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W56 MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND

Counterclockwise

MT0501

Installation

? Front

ANN
>0il Level

lO-Smm

INSTALLATION

MTOMNT ~01

TRANSMISSION REMOVAL

1.
(a)
(b)
(c)
(d)

(e)

a &

~ (a)

(b)

REMOVE TRANSMISSION SHIFT LEVER

Remove the upper console panel.

Remove the 4 screws, shift lever boot and retainer.
Cover the shift lever cap with a cloth.

Pressing down on the shift lever cap and rotate it
counterclockwise to remove.

Pull out the shift lever.

INSTALLATION HINT: Apply MP grease to the tip of
the shift lever.

REMOVE TRANSFER SHIFT LEVER

Using pliers, remove the snap ring and pull out the
shift lever.

HINT: Shift the transfer shift lever to the "H4” (except
Australia) or "HL" (Australia) position.
INSTALLATION HINT: Apply MP grease to the tip of
the shift lever.

RAISE VEHICLE AND DRAIN TRANSMISSION OIL
Oil grade: APl GL—4 or GL—5
Viscosity: SAE 75W-—90
Capacity: 2.5 liters (2.6 US qts, 2.2 Imp. qts)
Torque: 37 N-m (380 kgf.-cm, 27 ft-Ibf)
REMOVE NO.1 AND NO.2 ENGINE UNDER COVERS
REMOVE FRONT AND REAR PROPELLER SHAFTS
(See page PR—3)
REMOVE CLUTCH RELEASE CYLINDER
Remove the 2 bolts’and release cylinder.
Torque: 12 N-m (120 kgf-cm, 9 ft-Ibf)
DISCONNECT THESE CONNECTORS:
o Back—up light switch connector
© Speed sensor connector
o Except Australia:
4WD position switch connector
¢  Australia:
Center diff. lock position switch connector
c w/ ABS or / and Diff. Lock:
Low position switch connector
REMOVE FRONT EXHAUST PIPE
Disconnect the ring, and remove the 2 bolts and
support bracket.
Torque: 19 N-m (190 kgf-cm, 14 ft.1bf)

Remove the 2 bolts, bracket and gasket.
Torque: 48 N-m (490 kgf.-cm, 35 ft.Ibf)



W56 MANUAL TRANSMISSION — ASSEMBLY REMOVAL AND MT-9
INSTALLATION

(c) w/ Oxygen Sensor:

Disconnect the oxygen sensor connector.

(d) Remove the 2 set bolts of the front exhaust pipe
bracket.

Torque:
Bolt A: 71 N-m (720 kgf-cm, 52 ft.Ibf)
Bolt B: 72 N-m (730 kgf-cm, 53 ft-Ibf)

(6) Remove the 3 nuts, front exhaust pipe and 2 gaskets.
Torque: 62 N-m (630 kgf-cm, 46 ft-Ibf)

9. REMOVE REAR END PLATE

Remove the 4 bolts, 2 nuts and rear end plate.
Torque: 37 N-m (380 kgf-cm, 27 ft-1bf)

10. REMOVE NO.3 CROSSMEMBER
(a) Support the transmission rear side.

(b) Remove the 4 set bolts of the engine rear mounting.
Torque: 18 N-m (185 kgf.-cm, 13 ft.Ibf)

(c) Remove the 4 bolts, nuts and crossmember.
Torque: 65 N-m (660 kgf-cm, 48 ft.Ibf)

11. REMOVE ENGINE REAR MOUNTING

Remove the 4 bolts and engine rear mounting from
the transmission.

Torque: 65 N-m (650 kgf-cm, 48 ft.Ibf)
- 12. Australia:
REMOVE NO.4 CROSSMEMBER

Remove the 4 bolts, nuts and crossmember.
Torque: 65 N-m (660 kgf.-cm, 48 ft.1bf)

13. JACK UP TRANSMISSION SLIGHTLY
Using a transmission jack, support the transmission.

)

)

T
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14.

(a)

(b)

15.

(a)
(b)

(c)

16.

(a)

(b)

INSTALLATION

REMOVE STARTER
Remove the set bolt of the starter lower side with the

clutch line bracket.

Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

Disconnect the connector and wire, and remove the
set bolt of the starter upper side and starter.

Torque: 39 N-m (400 kgf-cm, 29 ft-Ibf)

REMOVE TRANSMISSION WITH TRANSFER
Disconnect the wire harness from the transmission.
Remove the 3 transmission mounting bolts from the
engine.

Torque: 72 N-m (730 kgf-cm, 53 ft.Ibf)

Pull out the transmission with the transfer down and
toward the rear.

REMOVE TRANSFER FROM TRANSMISSION
Disconnect the breather hose and remove the 8 trans-
fer adaptor rear mounting bolts.

Torque: 24 N-m (240 kgf-cm, 17 ft.Ibf)

Pull the transfer straight up and remove it from the
transmission.

HINT: Take care not to damage the transfer adaptor
oil seal with the transfer input gear spline.
INSTALLATION HINT: Apply MP grease to the trans-

fer adaptor oil seal.

MTODH-02

TRANSMISSION INSTALLATION

Installation is in the reverse order of removal.
HINT: After installation, do the road test.
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COMPONENT PARTS REMOVAL AND

INSTALLATION
COMPONENTS

MTO000-0P

Y | 25 (250, 18)

Clutch Housing Cover

[Ta7 (380, 27) ]—Gz?
|

Snap Ring

“
. \
] . ‘
x7: ‘ ; @;ﬂ Transmission Case
! - ) : ;
! \
L b ) ﬁ[’ﬁ\ .
i ( 3 4

Release Fork }
Support : o
39 (400, 29) | a Back-up Light
'\é Switch
aL’ Front Bearing 40 (410, 30)
Retainer ﬁ ?
. | Drain Plug o —
oot nier riug
37 (380, 27)
| | L7 (s80.27) | | 37 (380,27) |
Clutch Housing — Q04304
¥¥ Straight Screw Plug
| 25(250,13)\
N Output Shaft
22 50w
SR ¥ Straight Screw Plug
St | 25 (250, 18)
Input Shaft T |
Spring
Locking Ball

Q09507
4

= g ? ??-——ﬁlja (185,13) |

| | = ,
Restrict Pin Control Shift Lever Retainer

S e_LDN
I
1)
Transfer Adaptor Restrict Pin
;,/ W— 27 (280, 20) |
¢)
-f‘f,ff

<9 , 27)

Q07257

"Nm (kgf-cm, ft-Ibf) | : Specified torque

$ Non-reusable part
¥ Precoated part

218105
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No.1 Shift Fork Shaft
No.1 Shift Fork

}——No.1 Interlock Pin

Snap Ring
O 2020019 l_—? il__zo (200, 14) | o No.2 Shift Fork Shaft
60— No.2 Interlock Pin
MT -------- No.3 Interlock Pin E-Ring Straight Screw Plug
ety (!&
No.2 Shift Fork Reverse Shift Arm \ Spring
Shift Arm Shoe—&,__\Di ¥/ Locking Ball
| -Hlng—@ i ; &f

I Reverse Shift Head Slotted Spring

Pin
e / ~_S No.3 Shift Fork
1 No.3 Shift Fork Shaft @%’

No.4 Shift Fork Shaft

Rear Bearing Retainer

Output Shaft Assembly l | 18 (185, 13) |

Synchronizer Ring Reverse Gear
| Snap Ring

5th Gear
@ @——Snap Ring

Bearing

Counter 5th Gear

. ._ Snap Ring
' -: '_ { Bearing

pacer

Synchronizer Ring
Rear Assembly with

< \,_,,...-@—Magnet ﬁ- No.3 Hub Sleeve

'Snap ng
Needle Roller Bearing !

Intermediate Plate

. \ No.3 Clutch Hub ? Reverse Idler Gear
\ Shaft Stopper Snap Ring

2 Reverse ldler Gear Shaft

| 25 (250, 18)

Qil Separator

f". 4')
@ ?F” { 18 (185,13) |

| N'm (kgf-cm, ft-Ibf) | : Specified torque
© Non-reusable part

Q09426
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MTONU-09

BASIC SUBASSENMBLY SEPARATION

1.

2.

(a)

(b)

(@)
(b)

(c)
(d)

(e)

(a)

(b)

(c)

(a)
(b)

REMOVE BACK—UP LIGHT SWITCH

Torque: 40 N-m (410 kgf-cm, 30 ft-I1bf)

REMOVE CLUTCH HOUSING .

Remove the 9 bolts and clutch housing from the

transmission case.

Torque: 37 N-m (380 kgf-cm, 27 {t.1bf)_

REMOVE CONTROL SHIFT LEVER RETAINER

Remove the 4 bolts.

Sealant: Part No.08833 — 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Torgue: 18 N-m (185 kgf-cm, 13 ft.1bf)

Remove the retainer and oil deflector.

REMOVE 2 RESTRICT PINS |

INSTALLATION HINT: Install the black pin on the

reverse gear/5th gear side.
Torque: 27 N-m (280 kgf-cm, 20 ft-Ibf)
REMOVE TRANSFER ADAPTOR

Remove the shift lever housing set bolt.
Torque: 39 N-m (400 kgf-cm, 29 ft.I1bf)

.Remove the 9 bolts from the transfer adaptor.

Torque: 37 N-m (380 kgf-cm, 27 ft-|bf)

Using a plastic hammer, carefully tap the adaptor.
Disengage the shift and select lever from the shift
head. |

Pull out the transfer adaptor.

FIPG: Part No. 08826—00090, THREE BOND 1281 or
equivalent '

REMOVE FRONT BEARING RETAINER AND BEAR-

ING SNAP RING

Remove the 7 bolts. | -

Sealant: Part No.08833—00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

Remove the front bearing retainer.

FIPG: Part No. 08826—00090, THREE BOND 1281 or
equivalent

Using a shap ring expander, remove the 2 snap rings.
SEPARATE INTERMEDIATE PLATE FROM TRANS-
MISSION CASE ’

Using a plastic hammer, carefully tap the transmission
case.

Pull the transmission case from the intermediate

plate.

INSTALLATION HINT: Align each bearing outer race

and each shift fork shaft end with the case holes.

FIPG: Part No. 08826—00090, THREE BOND 1281 or
equivalent
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i |

003428

(a)

(b)

10.
11.

(a)

(b)

(d)

(e)
(f)

(9)

(h)

(1)

INSTALLATION

MOUNT INTERMEDIATE PLATE IN VISE
Use the 2 long clutch housing bolts, plate washers

and suitable nuts, as shown.
REMOVAL NOTICE: Increase or decrease plate washers

so that the bolt tip does not protrude from the nut.

Mount the intermediate plate in a vise.
REMOVE OIL SEPARATOR

Remove the 2 bolts and oil separator.
Torque: 18 N-m (185 kgf-cm, 13 ft-Ibf)

REMOVE FRONT MAGNET

REMOVE LOCKING BALL AND SPRING

Using a hexagon wrench, remove the 4 straight screw

plugs.

Sealant: Part No.08833— 00080, THREE BOND 1344,
LOCTITE 242 or equivalent

Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

Using a magnetic finger, remove the 3 springs and

balls.

. REMOVE SHIFT FORK, SHIFT FORK SHAFT AND

REVERSE IDLER GEAR

Remove the No.1 shift fork set bolt.

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

Remove the No.2 shift fork set bolt.

Torque: 20 N-m (200 kgf-cm, 14 ft.Ibf)

Remove the bolt and reverse idler gear shaft stopper.
Torque: 25 N-m (250 kgf-cm, 18 ft.Ibf)

Remove the reverse idler gear and shaft with the snap
ring. |

Remove the No.1 shift fork and shaft.

Using a magnetic finger, remove the No.1 and No.2
interlock pins.

INSTALLATION HINT: Apply MP grease to the No.1
and No.2 interlock pins.

Using 2 screwdrivers and a hammaer, tap out the No. 2
shift fork shaft snap ring.

Remove the No. 2 shift fork and shaft.

Using a magnetic finger, remove the No. 3 interlock
pin.

INSTALLATION HINT: Apply MP grease to the No.3
interlock pin.
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(j) Using a pin punch and hammer, drive out the No. 3
shift fork pin.

(k) Using a hexagon wrench, remove the plug.
Torque: 25 N-m (250 kgf-cm, 18 ft:I1bf) y

() Using a magnetic finger, remove the spring and ball.

(m) Pull out the No.4 shift fork shaft.

(n) Remove the pin from the reverse shift head.
INSTALLATION HINT: Apply MP grease to the pin.

(0) Remove the No.3 shift fork, fork shaft and reverse
shift arm with the snap ring.
INSTALLATION HINT: Align the No.3 shift fork with
the No.3 hub sleeve groove, put the reverse shift arm
into the pivot of bearing retainer and align the reverse
shift arm shoe with the reverse idler gear groove.

13. INSPECT COUNTER 5TH GEAR THRUST CLEAR-
ANCE
Using a feeler gauge, measure the counter 5th gear

thrust clearance.
Standard clearance:

0.10—-0.41 mm (0.0039—0.0161 in.)
Maximum clearance: 0.46 mm (0.0181 in.)

14. REMOVE COUNTER REAR BEARING, SPACER,
COUNTER 5TH GEAR AND NEEDLE ROLLER BEAR-
ING

(a) Using a snap ring expander, remove the snap ring.
INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

-Mark Thickness mm (in.)
1 1.90—-1.95 (0.0748—-0.0768)

2 1.96—-2.01 (0.0772-0.0791)

3 2.02—-2.07 (0.0795-0.0815)

4 2.08—-2.13 (0.0819—-0.0839)

0

6

2.14-2.19 (0.0843—0.0862)
2.20-2.25 (0.0866 —0.0886)

2.26—2.31 (0.0890—0.0809)
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(b) Using SST, remove the rear bearing, spacer, 5th gear

and bearing.

SST 09950—-40010
REMOVAL NOTICE: Be careful not to catch the output

shaft rear bearing roller on the counter 5th gear.
(c) Remove the spacer.

INSTALLATION HINT:

o |Install the counter 5th gear with the b5th gear
gaps aligned with the synchronizer cone ring pin.

o Using a socket wrench and hammaer, drive in the
bearing.

©  When driving in the bearing, support the counter
shaft in front with a 3—5 |Ib hammer or equiva-
lent.

15. REMOVE SYNCHRONIZER RING ASSEMBLY WITH
NO.3 HUB SLEEVE AND NO.3 CLUTCH HUB

(a) Remove the synchronizer ring assembly with the No.3
hub sleeve from the No.3 clutch hub.

\

v
L
=3
o
-
——

(b} Remove the spacsr.

(c) Using 2 screwdrivers and a hammer, tap out the snap
ring.
INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

Mark Thickness mm (in.)
2 2.06—2.11 (0.0811—0.0831)
3 2.12—2.17 (0.0835—0.0854)
I 4 ) 2.18—-2.23 (0.0858—0.0878)
2.24—2.29 (0.0882—0.0902)

(d) - Using SST, remove the No.3 clutch hub.
SST 09950—-40010
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16.

17.

(a)

INSTALLATION MT-17

INSTALLATION HINT:

o Using SST and a hammer, drive in the No.3 clutch
hub.

SST 09316—60011 (09316—00011, 09316—00071)

©  When installing the No.3 clutch hub, support the
counter shaft in front with a 3—5 Ib hammer or
equivalent.

REMOVE REAR MAGNET

REMOVE OUTPUT SHAFT REAR BEARING AND
5TH GEAR

Using 2 screwdrivers and a hammer, tap out the snap
ring.

INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

Mark Thickness mm (in.)

8 2.31-2.36 (0.0909-0.0929)

9 2.37—2.42 (0.0933—0.0953)
2.43—2.48 (0.0957—0.0976)

2.49-2.54 (0.0980—0.1000)

'2.55—2.60 (0.1004—0.1024)

2.61~-2.66 (0.1028-0.1047)
2.68—2.73 (0.1055-0.1075) !

(b)

2.74—-2.79 (0.1079-0.1098) I

Using SST, remove the rear bearing and 5th gear.
SST 0931220011 (09313—00030, 09313—00040,
09313—00050) b

INSTALLATION HINT: Using SST, install the 5th gear

and rear bearing.

SST 09312-20011 (09313—00010, 09313 —00030.
09313—00040, 09313 —00050) -
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(a)

18.

INSTALLATION

REMOVE REVERSE GEAR

Using a snap ring expander, remove the snap ring.
INSTALLATION HINT: Select a snap ring that will
allow minimum axial play.

— i — Pl

Mark Thickness mm (in.)

2.25—2.30 (0.0886—0.0906) |

5
2.30—2.35 (0.0906 —0.0925)
2.35—2.40 (0.0925—0.0945)

2.40—-2.45 (0.0945—0.0965)
2.45—2.50 (0.0965—0.0984)

15 250255 (0.0984—0.1004)
16 2.55—2.60 (0.1004—0.1024)
17 2.61—2.66 (0.1028—0.1047)

2.67—2.72 (0.1051-0.1071)
2.73—-2.78 (0.1075—-0.1094)

(b)

(b)

2.79—2.84 (0.1098—-0.1118)

2.91—2.96 (0.1146—0.1165)

18
s 2.85—2.90 (0.1122—0.1142)

2.97—3.02 (0.1169—0.1189)
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