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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 page.

INOO2—-0%

GENERAL DESCRIPTION

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
TROUBLESHOOQOTING tables are included for each system to help you diagnose the problem and

find the cause.

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:
@————————Filler Cap
Clevis Pin
<2 Float
& Gasket Clip
\ Reservoir Tank Boot
5 4 Grommet ' @
Slotted |
S S me ] Q) /
Clovs
Lock Nut
Snap Ring
Washer

Piston Push Rod

Cylinder

[N-m {kgf-cm, ft:Ibf)] : Specified torque
4 Non-reusable part

ND1204
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The procedures are presented in a step—by—step format:

Example:

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

* The task heading tells what to do.

* The detailed text tells how to perform the task and gives other information such as
specifications and warnings.

I/Iustratron

'what to do and where

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.

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.

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

S| UNIT

The UNITS given in this manual are primarily expressed according to the SI UNIT(Internationai
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)

IDENTIFICATION INFO’RMATI’ON
0 VEHICLE IDENTIFICATION NUMBER.....

The vehicle identification number is stamped on the
vehicle identification number plate and certification
label.

A. Vehicle ldentification Number Plate

B. Certification Label

INOCA —OF

ENGINE SERIAL NUMBER

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

INO155
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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 cable from the battery terminal.
Fliose (b) If it is necessary to disconnect the battery for

inspection or repair, always disconnect the cable
from the negative (—) terminal which is grounded
to the vehicle body.

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

(d) Cleah the battery terminal posts and cable ter—
minals with a clean shop rag. Do not scrape them
with a file or other abrasive objects.

(e) Install the cable terminal to the battery post with
the nut loose, and tighten the nut after installa—
tion. Do not use a hammer to tap the terminal
onto the post.

(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, 0— rings and
oil seals etc. with new ones.

(b) Non—reusable parts are indicated in the com—
ponent illustrations by the“#” symbol.

Seal Lock Adhesive

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
with the specified adhesive.

tNOO36
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(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.

9. 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.

c Bl ¢

Medium Current Fuse and High Current Fuse
Equal Amperage Rating

BE1367

10. When replacing fuses, be sure the new fuse has the

use one with a lower rating.

correct amperage rating. DO NOT exceed the rating or

lllustration Symbol Part Name Abbreviation

—_—OS — FUSE FUSE
BES594 INO365

———@o— MEDIUM CURRENT FUSE M-FUSE
BE5595 INO366

—O@O—- HIGH CURRENT FUSE H-FUSE
BE5S596 INO3867

——O@J—— FUSIBLE LI1VK FL
BES597 INO367

g— CIRCUIT BREAKER cB
BE5598 INO368

00076
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11. 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-9).

(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.

(6) 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.

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

(a) Do not open the cover or case of the ECU, ECM,
PCM or TCM unless absolutely necessary. (If the
IC terminals are touched, the IC may be destr—
oyed by static electricity.)

(b) To disconnect vacuum hoses, pull on the end, not
WRONG CORRECT the middle of the hose.
(c) To pull apart electrical connectors, pull on the

connector itself, not the wires.
(d) 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.

IN0253 (e) When steam cleaning an engine, protect the

distributor, air filter, and VCV from water.

(f) Never use an impact wrench to remove or install
WRONG CORRECT temperature switches or temperature sensors.

(g) When checking continuity at the wire connector,
insert the tester probe carefully to prevent ter—
minals from bending.

(h) 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.
INO252

Example 13. Tag hoses before disconnecting them:

(a) When disconnecting vacuum hoses, use tags to
, identify how they should be reconnected.
White sue I {J (b) After completing a job, double check that the
é vacuum hoses are properly connected. A label
under the hood shows the proper layout.

[ S VTV o, TP
Black Side

INO0OQ2
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PRECAUTION
FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER

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.
1. Use only unleaded gasoline.
2. Avoid prolonged idling.
Avoid running the engine at idle speed for more than 20 minutes.
3. Avoid spark jump test.
(a) Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
(b) While testing, never race the engine.
4. Avoid prolonged engine compression measurement.
Engine compression tests must be done as rapidly as possible.
5. 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.
6. Avoid coasting with ignition turned off and prolonged braking.
7. Do not dispose of used catalyst along with parts contaminated with gasoline or oil.

INOOE 01

IN=—O1
FOR VEHICLES WITH AN AUDIO SYSTEM

ANTI-THEFT SYSTEM WITH BUILT-IN ANTI-THEFT SYSTEM
~—— Audio System displaying the sign "ANTI -THEFT
SYSTEM” shown on the left has a built-in anti-theft
Cassette Tape Slot Cover system which makes the audio system soundless if
stolen.
If the power source for the audio system is cut even
BE2B26 once, the anti-theft system operates so that even if
the power source is reconnected, the audio system
will not produce any sound unless the ID number
selected by the customer is input again. Accordingly,
when performing repairs on vehicles equipped with
this system, before disconnecting the battery termi—
nals or removing the audio system the customer
should be asked for the ID number so that the tech—
nician can input the ID number afterwards, or else a
request made to the customer to input the ID number.
For the method to input the ID number or cancel the
anti-theft system, refer to the Owner’s Manual.
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VEHICLE LIFT AND SUPPORT LOCATIONS

[2WD]

= ° —

JACK POSITION ... ..ottt it et et v ttieinenn @
Front.............. Center of crossmember
Rear .............. Under the rear differential

SUPPORT POSITION
o708 Safetystand ...........co it ]

204590
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ABBREVIATIONS USED IN THIS
MANUAL

1NOID—OC

ADD Automatic Disconnecting Differential
ALR Automatic Locking Retractor
AT Automatic Transmission

ATF Automatic Transmission Fluid
BTDC Before Top Dead Center

Calif. California

CB Circuit Breaker

Cc&C Cab and Chassis

DP Dash Pot

DRW Double Rear Wheel

ECU Electronic Control Unit

ELR Emergency Locking Retractor
ESA Electronic Spark Advance

EX Exhaust (Manifold, Valve)

Ex. Except

Fed. Vehicles Sold in USA except California
FIPG Formed in Place Gasket

FL Fusible Link

Fr Front

IG Ignition

IN Intake (Manifold, Valve)

J/6 Junction Block

LH Left-Hand

LSPV Load Sensing Proportioning Valve
LSP & BV Load Sensing Proportioning and By—Pass Valve
Max. Maximum

Min. Minimum

MP Multipurpose

M/T Manual Transmission

0/D, OD Overdrive

OHC Over Head Camshaft

o/s Oversize

PCV Positive Crankcase Ventilation
PPS Progressive Power Steering
PS Power Steering

RH Right-Hand

Rr Rear

SRW Single Rear Wheel

SSM Special Service Materials

SST Special Service Tools

STD Standard

SW Switch
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TCCS Toyota Computer Controlled System
TDC Top Dead Center
TEMP. Temperature
™M Transmission
u/s Undersize
VCV Vacuum Control Valve
VSV Vacuum Switching Valve
VTV Vacuum Transmitting Valve
w/ With
w/o Without
2WD Two Wheel Drive Vehicles (4 x 2)
4WD Four Wheel Drive Vehicles (4 x 4)
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GLOSSARY OF SAE AND TOYOTA TERMS

Mo76-03

This glossary lists all SAE-J 1930 terms and abbreviations used in this manual in compliance
with SAE recommendations, as well as their Toyota equivalents.

SAE ABBRE- TOYOTA TERMS
VIATIONS SAE TERMS ()—ABBREVIATIONS
A/C Air Conditioning Air Conditioner
ACL Air Cleaner Air Cleaner
AIR Secondary Air Injection Air Injection (AD
AP Accelerator Pedal -
B+ Battery Positive Voltage + B, Battery Voltage
BARO Barometric Pressure -
CAC Charge Air Cooler Intercooler
CARB Carburetor Carburetor
CFi Continuous Fuel Injection -
CKP Crankshaft Position Crank Angle
CL Closed Loop Closed Loop
CMP Camshaft Position Cam Angle
CPP Clutch Pedal Position -
CTOX Continuous Trap Oxidizer -
CTP Closed Throttle Position -
D F! Direct Fuel Injection (Diesel) Direct Injection (DI)
(o]} Distributor ignition -
DLC1 Data Link Connector 1 1: Check Connector
DLC2 Data Link Connector 2 2: Toyota Diagnosis Communication Link (TDCL)
DLC3 Data Link Connector 3 3: OBDII Diagnostic Connector
DTC Diagnostic Trouble Code Diagnostic Code
DTM Diagnostic Test Mode -
ECL Engine Control Level -
ECM Engine Control Module Engine ECU (Electronic Control Unit)
ECT Engine Coolant Temperature Coolant Temperature, Water Temperature (THW)
) Electrically Erasable Programmable Read Only Memory
Electrically Erasable Programmable Read Only (EEPROM),
EEPROM Memory Erasable Programmable Read Only Memory (EPROM)
EFE Early Fuel Evaporation Cold Mixture Heater (CMH), Heat Control Valve (HCV)
EGR Exhaust Gas Recirculation Exhaust Gas Recirculation (EGR)
El Electronic Ignition Toyota Distributable Ignition (TDI)
EM Engine Modification Engine Modification (EM)
EPROM Erasable Programmable Read Only Memory Programmable Read Only Memory (PROM)
EVAP Evaporative Emission Evaporative Emission Control (EVAP)
FC Fan Control -
Flash Electrically Erasable Programmable
FEEPROM Read Only Memory -
FEPROM Flash Erasable Programmable Read Only Memory -
FF Flexible Fuel -
FP Fuel Pump Fuel Pump
GEN Generator Alternator
GND Ground Ground (GND)
H02S Heated Oxygen Sensor Heated Oxygen Sensor (H02S)
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IAC Idle Air Control Idle Speed Control (ISC)
| AT Intake Air Temperature Intake or Inlet Air Temperature
ICM Ignition Control Module -
IFI Indirect Fuel Injection Indirect injection
IFS Inertia Fuel-Shutoff -
ISC Idle Speed Control -
KS Knock Sensor Knock Sensor
MAF Mass Air Flow Air Flow Meter

Manifold Pressure
MAP Manifold Absolute Pressure Intake Vacuum

Electric Bleed Air Control Valve (EBCV)
e Mt Conre ke M)
M DP Manifold Differential Pressure -
M Ft Multiport Fuel Injection Electronic Fuel Injection (EFI)
MIL Malfunction Indicator Lamp Check Engine Light
MST Manifold Surface Temperature -
MvZ Manifold Vacuum Zone -
NVRAM Non-Volatile Random Access Memory -
02S Oxygen Sensor Oxygen Sensor, O, Sensor (02S)
OBD On-Board Diagnostic On-Board Diagnostic (OBD)
oC Oxidation Catalytic Converter Oxidation Catalyst Converter (OC), CCo
oP Open Loop Open Loop
PAIR Pulsed Secondary Air Injection Air Suction (AS)
PCM Powertrain Control Module -
PNP Park/Neutral Position =
PROM Programmable Read Only Memory -
PSP Power Steering Pressure -

Lo o Diesel Particulate Filter (DPF)

PTOX Periodic Trap Oxidizer Diesel Particulate Trap (DPT)
RAM Random Access Memory Random Access Memory (RAM)
RM Relay Module -
ROM Read Only Memory Read Only Memory (ROM)
RPM Engine Speed Engine Speed
SC Supercharger Supercharger
SCB Supercharger Bypass -
SFI Sequential Multiport Fuel Injection Electronic Fuel Injection (EFI1), Sequential Injection
SPL Smoke Puff Limiter -
SRI Service Reminder Indicator -
SRT System Readiness Test -
ST Scan Tool -
B Throttle Body Throttle Body

Single Point Injection
TBI Throttle Body Fuel Injection Central Fuel Injection (Ci)
TC Turbocharger Turbocharger
TCC Torque Converter Clutch Torque Converter
TCM Transmission Control Module Transmission ECU (Electronic Control Unit)
TP Throttle Position Throttle Position
TR Transmission Range —
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Bimetal Vacuum Switching Valve (BVSV)

TwWV Thermal Vacuum Valve Thermostatic Vacuum Switching Valve (TVSV)
twe Three—Way Catalytic Converter gg;%—Way Catalyst (TWC)

TWC+0C Three—Way + Oxidation Catalytic Converter CCgr +CCo

VAF Volume Air Flow Air Flow Meter

VR Voltage Regulator Voltage Regulator

VSS Vehicle Speed Sensor Vehicle Speed Sensor (Read Switch Type)
wot Wide Open Throttle Full Throttle

WU -OC Warm Up Oxidation Catalytic Converter -

WU-TWC Warm Up Three-Way Catalytic Converter Manifold Converter

3GR Third Gear -

4GR Fourth Gear -
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STANDARD BOLT TORQUE SPECIFICATIONS

INCOS~01

HOW TO DETERMINE BOLT STRENGTH

Mark Class Mark Class
Hexagon 4— 4T Stud bolt
head bolt 5— 5T
6— fiT
Bolt 8- 7T
head No 9- 8T
4 oT _— No mark
10~ 10T ()
11— 1T = aT
=]
=
=
| S
@ No mark 4T
Hexagon
flange bolt \
w/ washer No mark 41 Grooved
hexagon bolt —
g
= 6T
g
Hexagon g
head bolt Two i
protruding 5T =
lines é
=
Hexagon
flange bolt Two
w/ washer protruding 6T Welded bolt
hexagon bolt lines
Hexagon
head bolt Three
protruding 7T
lines 4T
Hexagon
head bolt Four
protruding 8T
lines

Y00078
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SPECIFIED TORQUE FOR STANDARD BOLTS

) ] Specified torque
Class E]';meter E}':ﬁh Hexagon head bolt Hexagon flange bolt
N-m kgf-cm ft-Ibf N-m kgf-cm ft-lbf
6 1 5 55 48 in.-Ibf 6 60 52 in.-ibf
8 1.25 12.5 130 9 14 145 10
aT 10 1.25 26 260 19 29 290 21
12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 1156 1.150 83 — — —
6 1 6.5 65 56 in.Ibf 7.5 75 65 in.:Ibf
8 1.25 15.5 160 12 17.5 175 13
5T 10 1.25 32 330 24 36 360 26
12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 1.5 140 1,400 101 - - -
6 1 8 80 69 in.-1bf 9 90 78 in.-lbf
8 1.256 19 195 14 21 210 15
6T 10 1.25 39 400 29 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 30
16 1.5 170 1,750 127 — — -
6 1 10.5 110 8 12 120 g
8 1.25 25 260 19 28 290 21
- 10 1.25 52 530 38 58 590 43
12 1.25 95 970 70 1056 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 — — —
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
1T 10 1.25 87 8380 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

WI0073
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CLUTCH

Troubleshooting

TROUBLESHOOTING

Release fork or linkage sticking

Repair as necessary

Problem Possible cause Remedy Page
Hard to shift or will Clutch pedal freeplay excessive Adjust pedal freeplay CL-3
not shift Air in clutch lines Bleed clutch system CL—4
Clutch release cylinder faulty Repair release cylinder CL-10
Clutch master cylinder faulty Repair master cylinder CL—7
Clutch disc out of true, runout is exces— Inspect clutch disc CL-13
sive or lining broken
Splines on input shaft or clutch disc dirty
or burred
Clutch pressure plate faulty
Repair as necessary CL-12
Replace clutch cover CL-14
Transmission jumps Clutch pilot bearing worn Replace pilot bearing CL-14
out of gear
Clutch slips Clutch pedal freeplay insufficient Adjust pedal freeplay CL-3
Clutch disc lining oily or worn out Inspect clutch disc CL-13
Pressure plate faulty Replace clutch cover CL-14
Release fork binding Inspect release fork
Clutch grabs/ Clutch disc lining oily or worn out Inspect clutch disc CL-13
chatters Pressure plate faulty Replace clutch cover CL-14
Clutch diaphragm spring bent Align clutch diaphragm CL-15
Engine mounts loose Repair as necessary
Clutch pedal spongy Air in clutch lines Bleed clutch system CL—4
Clutch release cylinder faulty Repair release cylinder CL-10
Clutch master cylinder faulty Repair master cylinder CL-7
Clutch noisy Loose part inside housing Repair as necessary
Release bearing worn or dirty Replace release bearing CL-15
Pilot bearing worn Replace pilot bearing CL—14
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Push Rod Play Adjust Point

¥ Pedal Height
Adjust Point

Pedal

CL0451

Pedal Freeplay

CLO0D2

]/

25 mm (0.98 in.) or more

Release
Point

Full Stroke
End Position

CLO512

CHECK AND ADJUSTMENT OF
CLUTCH PEDAL

1. CHECK THAT PEDAL HEIGHT AND PUSH ROD PLAY
ARE CORRECT
Pedal height
(from asphalt sheet): 2WD 154.5 mm (6.0827 in.)
4WD 151.5 mm (5.9646 in.)
(from floor panel): 157.5 mm (6.201 in.)
Push rod play at pedal top: 1.0 — 5.0 mm
(0.039 - 0.197 in.)
If incorrect, adjust the pedal height and push rod play.
2. IF NECESSARY, ADJUST PEDAL HEIGHT AND PUSH
ROD PLAY
(a) Loosen the lock nut and turn the stopper bolt until
the height is correct. Tighten the lock nut.
(b) Loosen the lock nut and turn the push rod until the
push rod play is correct. Tighten the lock nut.
3. CHECK THAT PEDAL FREEPLAY IS CORRECT
Push in on the pedal until the beginning of clutch resis—
tance is felt.
Pedal freeplay: 5 — 15 mm (0.20 — 0.59 in.)
4. IF NECESSARY, ADJUST PEDAL FREEPLAY
(a) Loosen the lock nut and turn the push rod until the
freeplay is correct.
(b) Tighten the lock nut.
(c) After adjusting the pedal freeplay, check the pedal
height.

5. INSPECT CLUTCH RELEASE POINT
(a) Pull the parking brake lever and install wheel stop—
per.
(b) Start the engine and idle the engine.
(e) Without depressing the clutch pedal, slowly shift
the shift lever into reverse position until the gears
contact.
(d) 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 op—
eration.
* Inspect pedal height.
* Inspect push rod play and pedal free play.
*  Bleed the clutch line.
* Inspect the clutch cover and disc.
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BLEEDING OF CLUTCH SYSTEM

HINT: If any work is done on the clutch system or if air
is suspected in the clutch lines, bleed the system of air.

NOTICE: Do not let brake fluid remain on a painted sur—

face. Wash it off immediately.

1. FILL CLUTCH RESERVOIR WITH BRAKE FLUID
Check the reservoir frequently. Add fluid if necessary.

2. CONNECT VINYL TUBE TO BLEEDER PLUG

€L0003 Insert the other end of the tube in a half—full container of
brake fluid.

3. BLEED CLUTCH LINE

(a) Slowly pump the clutch pedal several times.

(b) While pressing on the pedal, loosen the bleeder plug
until the fluid starts to run out. Then close the
bleeder plug.

(c) Repeat this procedure until there are no more air
bubbles in the fluid.

INSPECTION OF CLUTCH START
SYSTEM

CHECK CLUTCH PEDAL

1. CHECK THAT PEDAL HEIGHT IS CORRECT

(See page CL-3)

2. CHECK THAT PEDAL FREEPLAY AND PUSH ROD PLAY
ARE CORRECT

(See page CL-3)

CLO004

CHECK CLUTCH START SYSTEM

CHECK CLUTCH START SYSTEM
Clearance “A” (a) Check that the engine does not start when the
-~ clutch pedal is released.
(b) Check that the engine starts when the clutch pedal
is fully depressed.
(c) Check that clearance ”"A” is greater than 1 mm
(0.04 in.) when the clutch is fully depressed.
If necessary, adjust or replace the clutch start switch.

CLO452

INSPECTION AND ADJUSTMENT OF CLUTCH

10.0 £ 0.5 mm (0.394 £ 0.020 in.) START SWITCH

1. INSPECT CONTINUITY OF CLUTCH START SWITCH
(a) Check that there is continuity between terminals
when the switch is ON (pushed).
(b) Check that there is no continuity between terminals
when the switch is OFF (free).
If continuity is not as specified, replace the switch.

CLOS11
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CLO154

Pedal Stroke

mm  156.0
{in.) (6.142}

164.0
(6.083}

162.0
{5.984)

150.0
{5.906)

148.0
{5.827)

Pedal Stroke

CLO193

AN

4.0 5.0 6.0 7.0 mm
(0.167) (0.197) (0.236) {0.276) (in.)

Clearance “A"’

No continuity

Cal

Oi

o

CLO360

No continuity

CLO361

321

CLO362

2 No continuity

2. ADJUST CLUTCH START SWITCH
(a) Measure the pedal stroke, and check the switch
clearance "A” using the chart left.
(b) Loosen and adjust the switch position.

(c) Recheck that the engine does not start when the
clutch pedal is released.

INSPECTION OF CLUTCH START CANCEL

SWITCH

1. INSPECT CONTINUITY OF CLUTCH START CANCEL
SWITCH
(a) Check that there is no continuity when connect the
positive (+) lead from the ohmmeter to terminal 2
and the negative (-) lead to terminal 1.

(b) Check that there is no continuity when connect the
positive (+) lead from the ohmmeter to terminal 3
and the negative (-) lead to terminal 1.

(c) Check that there is no continuity between terminals
2 and 3.
If continuity is not as specified, replace the clutch start
cancel switch.

2. INSPECT OPERATION OF CLUTCH START CANCEL
SWITCH
(a) Connect positive (+) lead from the battery to termi—
nal 3 and connect negative (—) lead to terminal 1.
(b) Check that there is no continuity when connect the
positive (+) lead from the ohmmeter to terminal 2
and the negative (-) lead to terminal 1.
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CLO363

=

J

Continuity

CLO364

No continuity

(c) When pushing the switch, check that the indicator
light comes on and there is continuity between ter—
minals 1 and 2.

(d) Check that there is no continuity between terminals
1 and 2 when disconnect the battery lead.
If operation is not as specified, replace the clutch start
cancel switch.
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CLUTCH MASTER CYLINDER
COMPONENTS

®——F— Reservoir Tank

Clevis (3VZ-E)
r Push Rod Pm
|I CIevus (22R-E, 22R)
! ~ Boot
L Washer
[N-m (kgf-cm, ft:Ibf)| : Specificd torque CLO460

¢ Non-reusable part

REMOVAL OF MASTER CYLINDER

Ty~ SST
™~ 1. REMOVE PUSH ROD PIN
2. DISCONNECT CLUTCH LINE UNION
Using SST, disconnect the union nut.
_) SST 09751-36011
7 3. REMOVE MASTER CYLINDER
(a) Remove the mounting nut.
(b) Pull out the master cylinder.
CLO4567

DISASSEMBLY OF MASTER CYLINDER
1. REMOVE RESERVOIR TANK
(a) Using a pin punch and a hammer, drive out the slot—
ted spring pin.
(b) Remove reservoir tank and grommet.

CLO4S58
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2. REMOVE PUSH ROD
(a) Pull back the boot and, using snap ring pliers, re—
move the snap ring.
(b) Pull out the push rod and washer.
(c) Remove the piston from the cylinder.

CLO445

INSPECTION OF MASTER CYLINDER

HINT: Clean the disassembled parts with compressed

air.

1. INSPECT MASTER CYLINDER BORE FOR SCORING OR
CORROSION.

If a problem is found, clean or replace the cylinder.

2. INSPECT PISTON AND CUPS FOR WEAR, SCORING,
CRACKS OR SWELLING

If either one requires replacement, use the parts from the

cylinder kit.

3. INSPECT PUSH ROD FOR WEAR OR DAMAGE

If necessary, replace the push rod.

ASSEMBLY OF MASTER CYLINDER

N 1. COAT PARTS WITH LITHIUM SOAP BASE GLYCOL
iston ; ‘ GREASE, AS SHOWN

m 2. INSERT PISTON INTO CYLINDER

CLO442

3. INSTALL PUSH ROD ASSEMBLY WITH SNAP RING

CLO0445




CL-9
CLUTCH - Clutch Master Cylinder

CLO444

Protrusion
25+t 1mm
(0.098 + 0.039 in.)

4. INSTALL RESERVOIR TANK
(a) Install reservoir tank and new grommet.
(b) Using a pin punch and a hammer, drive in the slotted

spring pin.

INSTALLATION OF MASTER CYLINDER

(See page CL-7)

1. INSTALL MASTER CYLINDER

Install the mounting nut, and torque them.
Torque: 13 N-m (130 kgf-cm, 9 ft—Ibf)

2. CONNECT CLUTCH LINE UNION

Using SST, connect the union.

SST 09751-36011

3. CONNECT PUSH ROD AND INSTALL PIN

Install the clip in the push rod pin.

4. BLEED SYSTEM AND ADJUST CLUTCH PEDAL

(See page CL—4)



CL-10
CLUTCH - Clutch Release Cylinder

CLUTCH RELEASE CYLINDER
COMPONENTS

% Cylinder

el

Piston

Spring

CL0475

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

REMOVAL OF RELEASE CYLINDER

1. DISCONNECT CLUTCH LINE UNION

Using SST, disconnect the union.

SST 09751-36011

2. REMOVE TWO BOLTS AND PULL OFF RELEASE
CYLINDER

DISASSEMBLY OF RELEASE CYLINDER
1. PULL OUT PUSH ROD

2. REMOVE BOOT

3. REMOVE PISTON

CLOO12




CL-11
CLUTCH - Clutch Release Cylinder

CLO313

Lithium Soap Base Glycol Grease

QM7
<.
a)

INSPECTION OF RELEASE CYLINDER

HINT: Clean the disassembled parts with compressed

air.

1. INSPECT RELEASE CYLINDER BORE FOR SCORING OR
CORROSION

If a problem is found, clean or replace the cylinder.

2. INSPECT PISTON AND CUPS FOR WEAR, SCORING,
CRACKS OR SWELLING

If either one requires replacement, use the parts from the

cylinder kit.

3. INSPECT PUSH ROD FOR WEAR OR DAMAGE

If necessary, replace the push rod.

ASSEMBLY OF RELEASE CYLINDER

(See page CL-10)

1. COAT PISTON WITH LITHIUM SOAP BASE GLYCOL
GREASE, AS SHOWN

2. INSTALL PISTON

3. INSTALL BOOT AND INSERT PUSH ROD

INSTALLATION OF RELEASE CYLINDER

(See page CL-10)

1. INSTALL RELEASE CYLINDER WITH TWO BOLTS
Torque: 12 N-m (120 kgf-cm, 9 ft—Ibf)

2. CONNECT CLUTCH LINE UNION

Using SST, connect the union.

SST 09751-36011

3. BLEED CLUTCH SYSTEM

(See page CL—4)



CL-12
CLUTCH - Clutch Unit

CLUTCH UNIT
COMPONENTS

Flywheel
Clutch Disc

Clutch Cover

Clutch Release Fork

Boot

Clutch Release Bearing

(3VZ-E)| 47 (480, 35)
(22R-E)| 39 (400, 29)

CLO446

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

REMOVAL OF CLUTCH UNIT
1. REMOVE TRANSMISSION (See pages MT—4, TF-5)
HINT: Do not drain the transmission oil.

2. REMOVE CLUTCH COVER AND DISC
(a) Put matchmarks on the clutch cover and flywheel.
(b) Loosen the set bolts one turn at a time until spring
tension is released.
(c) Remove the set bolts and pull off the clutch cover
and disc.

Matchmarks

CLO449




CL-13
CLUTCH - Clutch Unit

CLO438

CL0239

CLO373

CLO448

3. REMOVE BEARING,HUB AND FORK FROM
TRANSMISSION
(a) Remove the retaining clip pull off the bearing.
(b) Remove the fork and boot.

INSPECTION OF CLUTCH PARTS

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 a problem is found, repair or 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 runout is excessive, replace the disc.

3. INSPECT FLYWHEEL RUNOUT

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

If runout is excessive, repair or replace flywheel.

4. INSPECT PILOT BEARING

Turn the bearing by hand while applying force in the rota—
tion direction.

If the bearing sticks or has much resistance, replace the
pilot bearing.

HINT: The bearing is permanently lubricated and re—
quires no cleaning or lubrication.



CL-14
CLUTCH - Clutch Unit

5. IF NECESSARY, REPLACE PILOT BEARING
(a) Using SST, remove the pilot bearing.
SST SST 09303-35011

B2017

(b) Using SST, install the pilot bearing.

SST 09304-30012
HINT: After assembling the pilot bearing to the hud, in—
sure that it rotates smoothly.

B2018

6. INSPECT DIAPHRAGM SPRING FOR WEAR
Using calipers, measure the diaphragm spring for depth
and width of wear.
Maximum: Depth 0.6 mm (0.024 in.)
Width 5.0 mm 10.197 in.)

CLO404

7. INSPECT RELEASE BEARING

Turn the bearing by hand while applying force in the rota—
tion direction.

If the bearing sticks or has much resistance, replace the
release bearing.

HINT: The bearing is permanently lubricated and re—
quires no cleaning or lubrication.

B1997

INSTALLATION OF CLUTCH UNIT
(See page CL-12)

1. INSTALL DISC ON FLYWHEEL

Using SST, install the disc on the flywheel.

SST 09301-20020

CL0400 CL0402




CL-15
CLUTCH - Clutch Unit

2. INSTALL CLUTCH COVER
(a) Align the matchmarks on the clutch cover and fly—
wheel.
(b) Torque the bolts on the clutch cover in the order
shown.
Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf)
HINT: Temporarily tighten the No. 1 and No. 2 bolts.

CLO450

3. CHECK DIAPHRAGM SPRING TIP ALIGNMENT
Using a dial indicator with roller instrument, check the di—
aphragm spring tip alignment.

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

If alignment is not as specified, using SST, adjust the di—
aphragm spring tip alignment.

SST 09333-00013

CL0425 CLO426

4. APPLY MOLYBDENUM DISULPHIDE LITHIUM BASE
GREASE (NLGI NO.2) OR MP GREASE
Apply molybdenum disulphide lithium base grease to the
following parts:
* Release fork and hub contact point
* Release fork and push rod contact point
* Release fork pivot point
*  Clutch disc spline

CLO436

5. INSTALL BOOT, FORK, HUB AND BEARING ON
TRANSMISSION

6. INSTALL TRANSMISSION

(See pages MT-5, TF-4)

CLO438




MT1-1
MANUAL TRANSMISSION -

G58, R150 and R150F
MANUAL TRANSMISSION



MT1-2
MANUAL TRANSMISSION - Description

DESCRIPTION

* Transmission types, G58, W55, W56, R150 and R1 50F are constant mesh synchronizers for forward
gears and a sliding mesh reverse gear.

The illustrations below show the engagements of transmission gears.

1st 1st Gear

Input Shaft

~_Output
Shaft
2nd 2nd Gear
[w]
Input Shaft —] =
= ~ Output
Shaft
&
3rd 3rd Gear
Input Shaft E ! ===
~—~ Output
Shaft

GM0358




MANUAL TRANSMISSION - Description

MT1-3

4th
Input Shaft—___ |
= Output
" Shaft
5th
(5-Speed Only)
Input Shaft—____ |
____Output
Shaft
Rev.
Input Shaft—____ | o
~ Output
Shaft
= [l
P i : A_Al
Reverse |
Idier Gear
—s A’
[ {

¢ The above illustrations show the engagements of a 5-speed transmission.
¢ The above illustration shows a G type transmission. The configuration of each gear is slightly

different to W and R type transmissions but the gear engagements are the same.
MT0502 GMO358




MT1-4
MANUAL TRANSMISSION - Precautions, Troubleshooting

PRECAUTIONS

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

* Using a razor blade and gasket scraper, remove all the old packing (FIPG) material from the gasket sur—
faces.

* Thoroughly clean all components to remove all the loose material.

* Clean both sealing surfaces with a non—residue solvent.

* Apply the seal packing in approx. 1 mm (0.04 in.) bead along the sealing surface.

* Parts must be assembled within 10 minutes of application. Otherwise, the packing (FIPG) material must
be removed and reapplied.

TROUBLESHOOTING

Problem Possible cause Remedy Page
Hard to shift or will Splines on input shaft dirty or burred Repair as necessary MT1-5
not shift Transmission faulty Disassemble and inspect MT1-5

transmission

Transmission jumps Transmission faulty Disassemble and inspect MT1-5
out of gear transmission




MT1-5
MANUAL TRANSMISSION - Removal and Installation of Transmission (2WD)

REMOVAL AND INSTALLATION OF TRANSMISSION (2WD)
Remove and install the parts as shown

HINT: For the transmission with a transfer (4WD) refer to
REMOVAL AND INSTALLATION OF TRANSMISSION WITH
TRANSFER on Page MT1-14.

Fan Shroud

% 3VZ-E engine

Transmission
Back-up Light Switch Connector

Clutch Release Cylinder Shift Lever

Propeller Shaft

Speed Sensor Connector

,
A D<A
5T Enaie Rea Mouning
Ji? ;

[ 29 (300, 22) |
ﬁéj
) 29 (300, 22)
Exhaust Pipe (3VZ-E)
o[ (621630, 48) | @7

Stiffener Plate

95 (970, 70)

Stabilizer Bracket

Exhaust Pipe (22R-E)

Frame Auxiliary Crossmember

Q00642

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

4 Non-reusable part




MT1-6
MANUAL TRANSMISSION - Removal of Transmission

REMOVAL OF TRANSMISSION

HINT: For the transmission with a transfer (4WD) refer to

REMOVAL OF TRANSMISSION WITH TRANSFER on page

MT1- 16.

1. DISCONNECT BATTERY CABLE FROM NEGATIVE TER-
MINAL

2. REMOVE FAN SHROUD SET BOLTS
Remove the four bolts.

EMS5061

3. REMOVE TRANSMISSION SHIFT LEVER FROM INSIDE
Down OF VEHICLE
(a) Remove the four screw and remove the shift lever
“ boot retainer.
(b) Pull up the shift lever boot.
(c) Cover the shift lever cap with cloth.
(d) Then, pressing down on the shift lever cap, rotate it
Counterclockwise counterclockwise to remove.
MT0501 (e) Remove the shift lever.
4. RAISE VEHICLE AND DRAIN TRANSMISSION OIL
NOTICE: Be sure the vehicle is securely supported.
5. DISCONNECT PROPELLER SHAFT
(SEE PR-5)
SST 09325-20010 (22R-E)
09325-40010 ( 3V Z-E)
6. DISCONNECT SPEEDOMETER CABLE AND BACK-UP
LIGHT SWITCH CONNECTOR

Cloth

7.-1 (22R-E)

REMOVE EXHAUST PIPE CLAMP AND EXHAUST PIPE
(a) Remove the exhaust pipe clamp from the bracket.
(b) Remove the exhaust pipe from the manifold.
(c) Remove the pipe clamp bracket from clutch hous—

ing.

MT0020 MT0021




MT1-7

MANUAL TRANSMISSION - Removal of Transmission

MTO508 MT4997
EC3604

MT0022

MT0014

FAQ826

7.-2 (3VZ-E)
REMOVE EXHAUST PIPE CLAMP AND EXHAUST PIPE
(a) Remove the exhaust pipe clamp from the bracket.
(b) Remove the exhaust pipe bracket from the clutch
housing.
(c) Remove the exhaust pipe from the manifold.

(d) Disconnect exhaust pipe from catalytic converter
front side.

8.-1 (22R-E)

REMOVE CLUTCH RELEASE CYLINDER, TUBE BRACKET
AND STARTER LOWER MOUNTING BOLT

Lay the release cylinder and tube bracket alongside the
engine.

HINT: Do not disconnect the clutch line.

8.-2 (3VZ-E)

REMOVE CLUTCH RELEASE CYLNDER
Lay the release cylinder alongside engine.
HINT: Do not disconnect the clutch line.

9. REMOVE STABILIZER BRACKET SET BOLTS
Remove the four bolts.

10. REMOVE FRAME AUXILIARY CROSSMEMBER
Remove the four bolts.



MT1-8
MANUAL TRANSMISSION - Removal of Transmission

11. REMOVE ENGINE REAR MOUNTING AND BRACKET
(a) Remove the four bolts from the engine rear mount—
ing.
(b) Raise the transmission slightly by raising the engine
with a jack.

MT0015

(c) Remove the four bolts from the support member
and remove the mounting bracket.

MT0016

(d) Remove the engine rear mounting from the trans—
mission.

MT0025

12. PLACE PIECE OF WOOD BETWEEN ENGINE OIL PAN
AND FRONT CROSSMEMBER

HINT: Tape a piece of wood or such about 20 mm (0.79

in.) thick on the front crossmember.

13. LOWER TRANSMISSION

MT0017

14. REMOVE STARTER

Lay the starter alongside the engine.

15. REMOVE STIFFENER PLATE BOLTS

16. REMOVE REMAINING TRANSMISSION BOLTS



MT1-9
MANUAL TRANSMISSION - Removal of Transmission

17. REMOVE TRANSMISSION
(a) Draw out the transmission toward the rear.
(b) Lower the transmission front and remove the trans—
mission from the vehicle.

HINT: Be careful not to damage the extension housing
dust deflector.

(3VZ-E/R 150 only)
(a) Turn the transmission clockwise about 45 degrees.
(b) Slide the transmission toward the rear.
(c) Lower the transmission front and remove the trans—
mission from the vehicle.



MT1-10

MANUAL TRANSMISSION - Installation of Transmission

% Install
Engine
Side

(<]

MT0023

*®
.—A’ e __*

MT0504

MT0025

INSTALLATION OF TRANSMISSION

HINT: For the transmission with a transfer (4WD) refer to IN—
STALLATION OF TRANSMISSION WITH TRANSFER on page
MT1-20.

1. PLACE TRANSMISSION AT INSTALLATION POSITION
Insert the extension housing between the member and
floor and then slide the transmission forward.

Align the input shaft spline with the clutch disc, and push
the transmission fully into position.

2.-1 (22R-E)
INSTALL TRANSMISSION BOLTS AND STIFFENER
BOLTS AND STARTER
Torque:
(A) Transmission mounting bolt
72 N-m (730 kgf-cm, 53 ft—Ibf)
(B) Stiffener plate bolt
37 N-m (380 kgf-cm, 27 ft—Ibf)
(C) Starter bolt 39 N-m (400 kgf-cm, 29 ft—Ibf)

2.-2 (3VZ-E)
INSTALL TRANSMISSION BOLTS AND STIFFENER
BOLTS
Torque:
(A) Transmission mounting bolt
72 N-m (730 kgf-cm, 53 ft—Ibf)
(B) Stiffener plate bolt
37 N-m (380 kgf-cm, 27 ft—Ibf)
(C) Starter bolt 39 N-m (400 kgf-cm, 29 ft—Ibf)

3. INSTALL ENGINE REAR MOUNTING AND BRACKET
(a) Install the engine rear mounting. Torque the bolts.
Torque: 25 N — m (260 kgf-cm, 19 ft-Ibf)
(b) Raise the transmission slightly by raising the engine
with a jack and a wooden block under the transmis—
sion.



MANUAL TRANSMISSION - Installation of Transmission

MT1-11

MTO0016 MT0015

MT0020 MT0021

MT0508 EM4997
EC3604

(c) Install the engine rear mounting bracket to the sup—

port member. Torque the bolts.

Torque: 59 N — m ( 590 kgf — cm, 43 ft — Ibf)

(d) Lower the transmission and rest it on the extension

housing.
(e) Install the bracket to the mounting. Torque the
bolts.

Torque: 29 N — m (300 kgf — cm, 22 ft — Ibf)

4. REMOVE PIECE OF WOOD FROM FRONT
CROSSMEMBER

5.-1(22R-E)

INSTALL EXHAUST PIPE, BRACKET AND CLAMP
(a) Install the exhaust pipe to the manifold.
Torque: 62 N — m ( 630 kgf — cm, 46 ft — Ibf)

(b) Install the pipe bracket to the clutch housing.
Torque: Upper 19 N — m (195 kgf — cm, 14 ft— Ibf)
Lower 69 N — m (700 kgf — cm, 51 ft — Ibf)

(c) Install the exhaust pipe clamp.

5.-2 (3VZ-E)

INSTALL EXHAUST PIPE, BRACKET AND CLAMP
(a) Install the exhaust pipe to the manifold.
Torque: 62 N — m (630 kgf — cm, 46 ft — Ibf)

(b) Connect exhaust pipe to catalytic converter front

side.
Torque: 39 N — m (400 kgf — cm, 29 ft — Ibf)

(c) Install the pipe bracket to the clutch housing.
Torque: 39 N-m (400 kgf—cm, 29 ft-Ibf)
(d) Install the exhaust pipe clamp.



MT1-12
MANUAL TRANSMISSION - Installation of Transmission

6.-1 (22R-E)
INSTALL STARTER LOWER MOUNTING BOLT AND
CLUTCH RELEASE CYLINDER AND BRACKET
Torque:
Starter
39 N-m (400 kgf-cm, 29 ft — Ibf )
Tube Bracket
72 N-m (730 kgf—-cm, 53 ft—Ibf )
MT0022 / Clutch Release Cylinder
12 N-m (120 kgf-cm, 9 ft—Ibf)
6.-2(3VZ-E)
INSTALL CLUTCH RELEASE CYLINDER
Torque:
Clutch Release Cylinder
12 N-m (120 kgf-cm, 9 ft—Ibf )

MT0014

7. INSTALL STABILIZER BRACKET SET BOLTS
Install and torque the four bolts.

- Torque: 29 N-m (300 kgf—cm, 22 ft-Ibf)
3 8. INSTALL FRAME AUXILIARY CROSSMEMBER
/ Install and torque the four bolts.
\\ Torque: 95 N-m (970 kgf—cm, 70 ft-Ibf)

[

FA0825

9. CONNECT SPEEDOMETER CABLE AND BACK-UP
LIGHT SWITCH

10. CONNECT PROPELLER SHAFT

(See page PR-15)

11. FILL TRANSMISSION WITH OIL

Transmissions
R 150 W55
Items

Oil grade API GL—4 or GL-5 API GL—4 or GL5

Viscosity SEA 75W-90 SrE oo
- o 3.0 liters 2.4 liters

rlansm|§5|on (3.2 US gts (2.5 US gts

oil capacity 2.6 Imp. gts) 2.1 Imp. qts)
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MANUAL TRANSMISSION - Installation of Transmission

Down

¢

Cloth
Clockwise

MTO501

12. LOWER VEHICLE
13. INSTALL SHIFT LEVER
(a) Apply MP grease to the shift lever.
(b) Align the groove of the shift lever cap and the pin
part of case cover.
(c) Cover the shift lever cap with a cloth.
(d) Then, pressing down on the shift lever cap, rotate it
clockwise to install.
(e) Install the shift lever boot and retainer with four
screws.
14. INSTALL FAN SHROUD SET BOLTS
Install and torque the four bolts.
15. CONNECT BATTERY CABLE TO NEGATIVE TERMINAL
16. PERFORM ROAD TEST
Check for abnormal noise and smooth operation.



MT1-14
MANUAL TRANSMISSION - Removal and Installation of Transmission with Transfer

REMOVAL AND INSTALLATION OF

TRANSMISSION WITH TRANSFER (4WD)

REMOVAL AND INSTALLATION OF
TRANSMISSION WITH TRANSFER
Remove and install the parts as shown.

[22R-E] W56 Transmission and Counter Gear Type Transfer

Transmission Shift
Lever

Transfer Shift

2 Switch
& (3) ) ol Connector
e uﬁé\\’) « 0 Lever
O /
; Rear Propeller
) Shaft
Front Propeller Shaft ®
)
Fan Shroud Starter @

39 (400, 29)

2N [72(730,53) |
74 (750, 54) : ‘

P Frame Cross-
N member No. 2
N SO 95 (970, 70}

&) W
55

Stiffener Plate @
Exhaust Pi
xhaust Fipe Bracket
o[EEmwE]—o %

G58 Transmission and Planetary Gear Type Transfer

*1 To transfer *1[_36 (370, 27) | o
*2 To bracket *2[ 23 (230, 17) |

74 (750, 54)

[N-m (kgf-cm, ft-Ibf)] : Specified torque
4 Non-reusable part

Stabilizer | 38 (370, 27) ]

P
ﬁSpeed Sensor Connector

Q00640
TFO649




MT1-15
MANUAL TRANSMISSION - Removal and Installation of Transmission with Transfer

REMOVAL AND INSTALLATION OF
TRANSMISSION WITH TRANSFER (Cont’d)
Remove and install the parts as shown.

[3VZ-E] R150F Transmission and Planetary Gear Type Transfer

74 (750, 54)

[FmEI g

*2 ;":?frlsrl?ission O 0 Transfer
[ ever H
72 {730, 53) Shift Lever
© () -

gg—— Switch Connector

Rear Propelier Shaft

o= -d
&
-

fSpeed Sensor Connector
Stabilizer Bracket

=

Q)T
n‘?’

Starter

Fan Shroud

Stiffener Plate Exhaust Pipe

37 (380, 27)

*1 To transfer
*2 To bracket

Q00641
TFO641

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




MT1-16
MANUAL TRANSMISSION - Removal of Transmission with Transfer

REMOVAL OF TRANSMISSION WITH
TRANSFER

1. DISCONNECT BATTERY CABLE FROM NEGATIVE TER-
MINAL

2. REMOVE FAN SHROUD SET BOLTS

Remove the four bolts.

EM5051

3VZ.E 3.(3VZ-E)

> N REMOVE HEATER HOSE CLAMP
(a) Loosen clamp bolt.
(b) Move the clamp upside.

EM5121

4. REMOVE TRANSMISSION SHIFT LEVER FROM
INSIDE OF VEHICLE
Down (a) Remove the four screws and remove the shift lever

\ boot retainer.
(b) Pull up the shift lever boot.

(c) Cover the shift lever cap with cloth.
Counter- (d) Then, pressing down on the shift lever cap, rotate it
clockwise counterclockwise to remove.

MTOS01 (e) Remove the shift lever.

5. REMOVE TRANSFER SHIFT LEVER FROM INSIDE OF
VEHICLE

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

lever from the transfer.

6. RAISE VEHICLE AND DRAIN TRANSMISSION AND
TRANSFER OIL
NOTICE: Be sure the vehicle is securely supported.

| .
TFO101

7. (R 150F, G58)
REMOVE PROPELLER SHAFT DUST COVER
SUBASSEMBLY

Remove the three bolts and cover.

PRO202




MT1-17
MANUAL TRANSMISSION - Removal of Transmission with Transfer

8. DISCONNECT PROPELLER SHAFT

(See page PR-5)

9. DISCONNECT SPEEDOMETER CABLE, BACK-UP LIGHT
SWITCH CONNECTOR AND TRANSFER INDICATOR
SWITCH CONNECTOR

10.-1(3VZ-E)

REMOVE EXHAUST PIPE, BRACKET AND CLAMP
(a) Remove exhaust pipe clamp.
(b) Remove exhaust pipe bracket from clutch housing.
(c) Remove exhaust pipe from exhaust manifold.

(d) Disconnect exhaust pipe from catalytic converter
front side.

MT0508 EM4997
EC3604

10.-2 (22R-E)
REMOVE EXHAUST PIPE CLAMP AND EXHAUST PIPE
(a) Remove exhaust pipe clamp.
(b) Remove exhaust pipe from exhaust manifold.

MT0020 MT0021

3VZ-E 11.-1 (3VZ-E)

=3 REMOVE CLUTCH RELEASE CYLINDER
Lay the release cylinder alongside the engine.
HINT: Do not disconnect the clutch line.

MT0014




MT1-18
MANUAL TRANSMISSION - Removal of Transmission with Transfer

11.-2 (22R-E)

REMOVE CLUTCH RELEASE CYLINDER, TUBE BRACKET
Remove the mounting bolts and lay the cylinder alongside
the engine.

HINT: Do not disconnect the clutch line.

22R-E

MT0022

12. (3VZ-E)
REMOVE THE FRONT DIFFERENTIAL SET BOLTS
(a) Remove the three bolts.
(b) Support the front differential.
13. REMOVE THE STABILIZER BRACKET SET BOLTS
Remove four bolts.

FAQ825

14. REMOVE NO.2 FRAME CROSSMEMBER FROM SIDE
FRAME
(a) Remove the four bolts from the engine rear mount—
ing.
(b) Raise the transmission slightly with a jack.
(c) Remove the eight bolts from the side frame and re—
move the No.2 frame crossmember.
15. (22R-E)
PLACE PIECE OF WOOD BETWEEN ENGINE OIL PAN
AND FRONT AXLE

16. LOW TRANSMISSION WITH TRANSFER

17. REMOVE STARTER
(a) Remove the two bolts.
(b) Lay the starter alongside the engine.

18. REMOVE EXHAUST PIPE BRACKET AND STIFFENER
PLATE BOLTS
19. REMOVE REMAINING TRANSMISSION BOLTS
20. REMOVE TRANSMISSION WITH TRANSFER
(a) Draw out the transmission with the transfer toward
the rear.
(b) Lower the transmission with the transfer front and
remove it from the vehicle.



MT1-19
MANUAL TRANSMISSION - Removal of Transmission with Transfer

21. (22R-E/G58)

REMOVE BREATHER HOSE
Disconnect the breather hose from transfer upper cover
and transmission control retainer.

22. REMOVE ENGINE REAR MOUNTING

TF0655

23. (Regular Cab w/ Planetary Gear Type Transfer)
REMOVE DYNAMIC DAMPER

TF0633

24. REMOVE PROPELLER SHAFT UPPER DUST COVER
AND
TRANSFER FROM TRANSMISSION
(a) Remove the dust cover bolt from the bracket.
(b) Remove the transfer adaptor rear mounting bolts.

TFO654

(c) Pull the transfer straight up and remove it from the
transmission.

HINT: Take care not to damage the adaptor rear oil seal

with the transfer input gear spline.

TFO651
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MANUAL TRANSMISSION - Installation of Transmission with Transfer

TFO645
TFO638

TFO651

TFO654

INSTALLATION OF TRANSMISSION
WITH TRANSFER

1. INSTALL TRANSFER AND PROPELLER SHAFT UPPER
DUST COVER TO TRANSMISSION WITH NEW GASKET
(a) Shift the two shift fork shafts to the high—four posi—
tion.

(b) Apply MP grease to the adaptor oil seal.
(c) Place a new gasket to the transfer adaptor.
(d) Install the transfer to the transmission.

HINT: Take care not to damage the oil seal by the input
gear spline when installing the transfer.

(e) Install and torque the bolts with the propeller shaft
upper dust cover.

Torque:
W56 39 N-m (400 kgf—cm, 29 ft—Ibf )
R150F, G58 37 N-m (380 kgf-cm, 27 ft-Ibf)

(f) Install the dust cover bolt to the bracket.

Torque:
R150F, G58 23 N-m (230 kgf —cm, 17 ft-Ibf)
W56 39 N-m (400 kgf-cm, 29 ft—Ibf )



MANUAL TRANSMISSION —

MT1-21
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TFO655

TFOB833

Breather Hose

Transmission Side Transfer Side

TF0626

pie

MTO504

2. INSTALL ENGINE REAR MOUNTING

Torque: 25 N-m (260 kgf—cm, 19 ft-Ibf)

3. (Regular Cab w/ Planetary Gear Type Transfer)
INSTALL DYNAMIC DAMPER

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

4. ( 22R-E/G 58)
INSTALL BREATHER HOSE
Connect the breather hose for transfer upper cover and
transmission control retainer as shown.
Hose depth: 13 mm (0.51 in.)

5. PLACE TRANSMISSION WITH TRANSFER AT
INSTALLATION POSITION
(a) Support the transmission with a jack.
(b) Align the input shaft spline with the clutch disc, and
push the transmission with the transfer fully into po—
sition.

6.—1 (3VZ-E)
INSTALL TRANSMISSION BOLTS, STIFFENER BOLTS
AND STARTER
Torque:
(A) Transmission bolt
72 N-m (730 kgf-cm, 53 ft—Ibf )
(B) Stiffener plate bolt
37 N-m (380 kgf-cm, 27 ft—Ibf)
(C) Starter bolt
39 N-m (400 kgf-cm, 29 ft—Ibf)
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*Install
engine
side

MT0023

FA0825

MTO0508 EM4997

6.—2(22R-E)
INSTALL TRANSMISSION BOLTS AND STIFFENER BOLTS
Torque:
(A) Transmission bolt
72 N-m (730 kgf-cm, 53 ft—Ibf )
(B) Stiffener plate bolt
37 N-m (380 kgf-cm, 27 ft—Ibf)
(C) Starter bolt
39 N-m (400 kgf-cm, 29 ft—Ibf)

7. INSTALL NO.2 FRAME CROSSMEMBER

(a) Raise the transmission slightly with a jack.

(b) Install the No.2 frame crossmember to the side
frame with the bolts. Torque the bolts.

Torque: 95 N-m (970 kgf-cm, 70 ft-Ibf)

(c) Lower the transmission and transfer.

(d) Install the four mounting bolts to the engine rear
mounting. Torque the bolts.

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

8. INSTALL STABILIZER BRACKET SET BOLTS
Torque: 29 N-m (300 kgf-cm, 22 ft —Ibf)
9.(22R-E)

REMOVE PIECE OF WOOD FROM FRONT AXLE

10. (3VZ-E)
INSTALL THE FRONT DIFFERENTIAL ASSEMBLY
Install and torque the three bolts.
Torque:
Differential carrier cover to frame
147 N-m (1500 kgf—cm, 108 ft—Ibf )
Others
167 N-m (1700 kgf—cm, 123 ft-Ibf)

11.-1(3VZ-E)
INSTALL EXHAUST PIPE, BRACKET AND CLAMP
(a) Install exhaust pipe to the manifold.
Torque: 62 N-m (630 kgf—cm, 46 ft—Ibf)
(b) Install exhaust pipe bracket to the clutch housing.
Torque: 39 N-m (400 kgf—cm, 29 ft-Ibf)
(c) Install exhaust pipe clamp.
Torque: 19 N-m (195 kgf—-cm, 14 ft-Ibf)
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(d) Connect the exhaust pipe to the catalytic converter
front side, and torque the bolts.
Torque: 39 N . m (400 kgf-cm, 29 ft—Ibf)

EC3604

11.-2(22R-E)

INSTALL EXHAUST PIPE, BRACKET AND CLAMP
(a) Install the exhaust pipe to the manifold.
Torque: 62 N — m (630 kgf — cm, 46 ft — Ibf)

(b) Install the pipe bracket to the clutch housing.
Torque the bolts.
Torque: Upper 19 N-m (195 kgf-cm, 14 ft —Ibf)
Lower 69 N — m (700 kgf — cm, 51 ft — Ibf)
(c) Install the exhaust pipe clamp.
Torque: 19 N — m 1195 kgf — cm, 14 ft — Ibf)

12.-1(3VZ-E)

INSTALL CLUTCH RELEASE CYLINDER
Install clutch release cylinder and torque the
two bolts.

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

MT0021 MT0020

MTO014

12.-2(22R-E)
INSTALL STARTER MOUNTING BOLTS, CLUTCH
RELEASE CYLINDER AND TUBE BRACKET
(a) Install tube bracket and torque the starter lower
mounting bolt and nut.
Torque: 39 N — m (400 kgf — cm, 29 ft — Ibf)
(b) Install clutch release cylinder and torque the two
bolts.
Torque: 12 N — m (120 kgf — cm, 9 ft — Ibf)

22R-E

MT0022

13.(R150F, G58)
INSTALL PROPELLER SHAFT DUST COVER
SUBASSEMBLY
(a) Install the cover.
(b) Install and torque the three bolts.
Torque:
A-bolt 36 N — m (370 kgf — cm, 27 ft—Ibf )
B-bolt 23 N — m (230 kgf — cm, 17 ft — Ibf)

PRO202
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14. CONNECT SPEEDOMETER CABLE, BACK-UP LIGHT
SWITCH CONNECTOR AND TRANSFER INDICATOR
SWITCH CONNECTOR

15. CONNECT PROPELLER SHAFT

(See page PR-15)

16. FILL TRANSMISSION AND TRANSFER WITH OIL

(Transmission oil)

TIM
(Engine) R150F G58 W56
(3VZ-E) (22R-E) (22R-E)
ltems
. APl GL-4 or APl GL-4 or API GL-4 or
Oil grad
' grace GL-5 GL-5 GL-5
) . SAE 75W-90
Viscosit AE - -
y SAE 75W-90 | SAE 75W-90 or BOW-90
3.0 liters 3.9 liters -13.0 liters
Oil capacity (3.2 US qts. ) 4.1 US qts. ) (3.2 Us qts.
2.6 Imp. gts./j \3.4 Imp. qts./| \2.6 Imp. qts
(Transfer oil)
TIM
= (3VZ-E) (22R-E) (22R-E)
ltems
. API GL-4 or APl GL-4 or | APIGL-4 or
Qil grad
' grace GL-5 GL-5 GL-5
Viscosity SAE 75W-90 | SAE 75W-90 | SAE 75W-90
1.1 liters 1. 1liters 1.6 liters
Oil capacity (1 .2 US gts. ) (1 .2US qts. )| (1.7 US gts.
1.0 Imp. qgts/| \1.0 Imp. qts/| \1.4 Imp. qts

TFO101 TF0627

Front

Tip of Shift Lever

17. LOWER VEHICLE

18.—1(R 150F, G58)

INSTALL TRANSFER SHIFT LEVER
(a) Apply MP grease to the transfer shift lever.
(b) Install the shift lever as shown.
(c) Using pliers, install snap ring.
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TFO101

s«

Clockwise
MTO501
/3\,-/'”(\\
A\
2
e
=

\

EM5121

EM5051

18.—2(W56)
INSTALL TRANSFER SHIFT LEVER
(a) Apply MP grease to the transfer shift lever.
(b) Using pliers, install the shift lever and snap ring.

19. INSTALL TRANSMISSION SHIFT LEVER
(a) Apply MP grease to the transmission shift lever.
(b) Align the groove of the shift lever cap and the pin
part of the case cover.
(c) Cover the shift lever cap with a cloth.
(d) Then, pressing down on the shift lever cap, rotate it
clockwise to install.

20. (3VZ-E)
INSTALL HEATER HOSE CLAMP,
(a) Move the clamp to correct position.
(b) Torque the clamp bolt.

21. INSTALL FAN SHROUD SET BOLTS

Install and torque the four bolts.

22. CONNECT BATTERY CABLE TO NEGATIVE
TERMINAL

23. PERFORM ROAD TEST

Check for abnormal noise and smooth operation.
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DISASSEMBLY OF TRANSMISSION
(G58 TRANSMISSION)
Components

Clutch Housing Back-up Light
Switch

Y% Transmission Case
u,,,_

Intermediate Plate

Plug
Snap Ring

17 (170, 12}

37 (380, 27)
37 (380, 27)

18 (185, 13)

Transmission Shift Lever
Control Retainer .
g Transfer Shift Lever

Control Retainer

38 (390, 28) / «— Slect Return Spring
= < ES
g / “ =
’ =SS

@ 27 (280, 20)

Y Transfer Adaptor

37 (380, 27)

[N-m (kgf-cm, ft:Ibf)] : Specified torque ghoa1

4 Non-reusable part
% Precoated part
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MT1-27

Components (Cont’d)

4WD
Snap Ring

Bearing
Rear Bearing Retainer
Gear Spline
Piece No. 5

Intermediate Plate

Counter 5th Gear

Bearing
Snap Ring
Counter Gear o, @ Snap
BI" \) Ring
Q)
Synchronizer Ring
Spacer

> 17 (175, 13)

Reverse Idler
Gear Shaft

GMO0325

[N-m (kgf-cm, ft:Ibf)| : Specified torque
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Components (Cont’d)

Shift Fork No. 1

20 (200, 14)

Shift Fork No. 2

20 (200, 14)

*

Slotted Spring Pin

Reverse Shift Fork
Reverse Shift Arm

Reverse Shift Arm
Bracket

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

% Precoated part

—
E-Ring———flﬁ—@

:

Plug #[ 19 190,10 | —

a9

@

Spring
o——aBall

[

Snap Ring—@)

Shift Fork Shaft No. 2
73

D
)
* o

Interfock Pin No. 1
Interlock Pin No. 2

—

Shift Fork Shaft No. 1
interlock Pin N

o.1 Shift Fork Shaft
/ No. 5
Snap Ring Interlock
‘\ Pin S»—Slotted Spring Pin
@ 0—No. 2
@ o Reverse Shift Fork

Shift Fork Shaft No. 3
Snap Ring

§—Slotted Spring Pin
Shift Arm Shoe

é Interlock Ball —

o—Ball
No. 1

Shift Fork No. 3

<8
s o'

o
g
A

19 {190, 14)

Shift Fork Shaft No. 4

18 (185, 13)

GMO0345
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GMO001

GM0004 GMO00S

£9227

Disassembly of Transmission
(See pages MT1-26 to 28)

1. REMOVE RELEASE FORK AND BEARING

2. REMOVE BACK-UP LIGHT SWITCH

3. REMOVE CLUTCH HOUSING FROM TRANSMISSION
CASE
Remove the nine bolts and clutch housing.

4. REMOVE STRAIGHT SCREW PLUG, SPRING AND BALL
(a) Using a torx socket wrench, remove the screw plug
from the transfer adaptor.
(Torx socket wrench T40 09042-00020)
(b) Using a magnetic finger, remove the spring and ball.

5. REMOVE SHIFT LEVER CONTROL RETAINER
(a) Remove the four bolts and transmission shift lever
control retainer.
(b) Remove the four bolts, transfer shift lever control re—
tainer and select return spring.

6. REMOVE RESTRICT PINS
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7. REMOVE TRANSFER ADAPTOR
(a) Using SST, remove the plug from the transfer adap—
tor.
SST 09923-00010
(b) Remove the shift lever housing set bolt.

(c) Remove the shift lever shaft and housing.

GM0010

(d) Remove the eight bolts.
(e) Using a plastic hammer, carefully tap off the trans—
fer adaptor.

GM0362

8. REMOVE FRONT BEARING RETAINER
Remove the eight bolts, and remove front bearing re—
tainer and gasket.

9. REMOVE TWO BEARING SNAP RINGS
Using a snap ring expander, remove the two snap rings.

GM0012
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£9288

GMO0387

GMO0343

GMO0315

GMO0316

10. SEPARATE INTERMEDIATE PLATE FROM
TRANSMISSION CASE
(a) Stand the transmission as shown.
(b) Using a plastic hammer, carefully tap off the trans—
mission case.

(c) Remove the transmission case from the intermedi—
ate plate as shown.

11. MOUNT INTERMEDIATE PLATE IN VISE
(a) Use two clutch housing bolts, plate washers and
suitable nuts as shown.

NOTICE: Install the plate washers in reverse of normal.
Increase or decrease plate washers so that the bolt tip
and front tip surface of the nut are aligned.
(b) Mount the intermediate plate in a vise.

12. REMOVE STRAIGHT SCREW PLUGS, LOCKING BALLS
AND SPRINGS
(a) Using a torx socket wrench, remove the four plugs.
(Torx socket wrench T40 09042-00020)

(b) Using a magnetic finger, remove the springs and
balls.



MT1-32
MANUAL TRANSMISSION - Disassembly of Transmission

13. REMOVE SHIFT FORK SHAFT SNAP RINGS
Using two screwdrivers and a hammer drive out the three
snap rings.

GMO0337
GM0344

14. REMOVE SHIFT FORK SHAFT NO.5
(a) Using a pin punch and hammer, drive out the slotted
spring pin.
(b) Remove the shift fork shaft No.5.

GMO0332

15. REMOVE SHIFT FORK NO.3, SHIFT FORK SHAFT NO.4
AND REVERSE SHIFT HEAD
(a) Using a pin punch and hammer, drive out the slotted
spring pin.

E9266

(b) Remove the shift fork No.3, shift fork shaft No.4, re—
verse shift head and two balls.

GM0334
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E9258

E9260

GMO0335

E9263

16. REMOVE REVERSE SHIFT ARM, REVERSE SHIFT FORK
AND SHIFT FORK SHAFT NO-3
(a) Using a magnetic finger—, remove the interlock pin
from shift fork shaft No.3.

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

(c) Remove the shift fork shaft No.3.
(d) Remove the interlock pin No. 1.

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

17. REMOVE SHIFT FORK SHAFT NO.1, NO.2 AND SHIFT
FORK NO. 1, NO.2
(a) Using a magnetic finger, remove the interlock pin
No.2 from shift fork shaft No.2.
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£9265

GM0319

GMO0351

(b) Remove the shift fork No. 1 set bolt.

(c) Remove the shift fork shaft No. 1.
(d) Remove the interlock pin No. 1.

(e) Remove the shift fork No. 2 set bolt.
(f) Remove the shift fork No.1, No.2 and shift fork
shaft No.2.

18. INSPECT COUNTER FIFTH GEAR THRUST CLEARANCE
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: 0.30 mm (0.0118 in.)

19. REMOVE GEAR SPLINE PIECE NO.5, SYNCHRONIZER
RING, NEEDLE ROLLER BEARINGS AND COUNTER
FIFTH GEAR WITH HUB SLEEVE NO.3
(a) Using two screwdrivers and a hammer, tap out the

snap ring.
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(b) Using SST, remove the gear spline piece No. 5.
SST 09213-60017 (09213—00020, 09213-00030,
09213-00060)

(c) Remove the synchronizer ring, needle roller bearing
and counter 5th gear.

GMO0339

20. REMOVE SPACER AND BALL
(a) Remove the spacer.
(b) Using a magnetic finger, remove the ball.

GMO0033

21. REMOVE REVERSE SHIFT ARM BRACKET
Remove the two bolts and reverse shift arm bracket.

€9277

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

(b) Remove the reverse idler gear and
shaft.
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23. REMOVE REAR BEARING RETAINER
Using a torx socket wrench, remove the four bolts.
(Torx socket wrench T40 09042—-00020)

GM0333

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

E9281

(b) Using SST and 12 mm socket wrench, remove the
counter gear rear bearing.
SST 09602-35011

(c) Remove the counter gear.

E9282

25. REMOVE INPUT SHAFT
Remove the input shaft with 13 needle roller bearings
and synchronizer ring from output shaft.

26. REMOVE OUTPUT SHAFT
(a) Using a snap ring expander, remove the output shaft
center bearing snap ring.

E9285
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E9287

K3470

Push
Free

L

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

27. INSPECT BACK-UP LIGHT SWITCH
Check that there is continuity between terminals as
shown.

Switch Position Specified
Push Continuity
Free No continuity

If operation is not as specified, replace switch.
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COMPONENT PARTS

Input Shaft Assembly
COMPONENTS

Needle Roller Bearing
Snap Ring

Snap Ring

Synchronizer Ring

®Bearing GM0326

¢ Non-reusable part

INSPECTION OF INPUT SHAFT ASSEMBLY
INSPECT SYNCHRONIZER RING
(a) Turn the ring and push it into check braking action.

Q00550

(b) Using a feeler gauge, measure the clearance be—
tween the synchronizer ring back and gear spline
end.

Standard clearance: 1.0 - 2.0 mm

(0.040 - 0.079 in.)

Minimum clearance: 0.8 mm (0.031 in.)

If the clearance is less than the minimum, replace the

synchronizer ring.

REPLACEMENT OF BEARING
IF NECESSARY, REPLACE INPUT SHAFT BEARING
(a) Using a snap ring expander, remove the snap ring.

WM0266




MT1-39
MANUAL TRANSMISSION — Component Parts (Input Shaft Assembly)

(b) Using a press, remove the bearing.

WMO0068

(c) Using SST and a press, install a new bearing.
SST 09506-35010

WMO0069

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

Mark Thickness mm (in.)

0 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)

WMO0070

a b W N =

2.30 — 2.35 (0.0906 — 0.0925)

(e) Using a shap ring expander, install the snap ring.

WMO0266
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Output Shaft Assembly
COMPONENTS

Shifting Key
iHub Sleeve No. 2  Needle Roller Bearing

I - _ |
\ - |
3 :
Shifting Key 3
Spring -
Snap Ring —@
Clutch Hub No. 2
Output Shaft -

-
|
i
1
|
|
|
|
1
!
I
I

-7 1st Gear _J
_—="" Snap Rin
Shifting Key Needle Roller _ _ p Ring

Bearing Bearing
éHub Sleeve No. 1

Shifting Key Spring

Inner Race

Synchronizer
-~ ~Ring

Tttt T T TA

Needle Roller
Bearing \z @
&
2nd Gear - S
. . - / leeve
Synchronizer Ring 5th Gear

GM0322

DISASSEMBLY OF OUTPUT SHAFT ASSEMBLY
1. REMOVE SLEEVE FROM OUTPUT SHAFT

Using SST, remove the sleeve from the output shaft.

SST 09950-20017

GM0039
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2. REMOVE FIFTH GEAR, REAR BEARING, FIRST GEAR,
INNER RACE AND NEEDLE ROLLER BEARING
(a) Using two screwdrivers and a hammer, tap out the
snap ring.
(b) Using a press, remove the 5th gear, rear bearing,
\ 1st gear and inner race.
(c) Remove the needle roller bearing.

GM0041 GMQ042

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

GM0045

5. REMOVE HUB SLEEVE NO. 1 ASSEMBLY,
SYNCHRONIZER RING, SECOND GEAR
AND NEEDLE ROLLER BEARING
(a) Using a press, remove hub sleeve No.1, the syn—
chronizer ring and 2nd gear.
(b) Remove the needle roller bearing.

GM0046

6. REMOVE HUB SLEEVE NO. 1, SHIFTING KEYS AND
SPRINGS FROM CLUTCH HUB NO. 1

Using a screwdriver, remove the three shifting keys and

two springs from clutch hub No. 1.

€9307

7. REMOVE HUB SLEEVE NO.2 ASSEMBLY,
SYNCHRONIZER RING, THIRD GEAR
AND NEEDLE ROLLER BEARING
(a) Using a snap ring expander, remove the snap ring.
(b) Using a press, remove the hub sleeve No.2, the syn—
chronizer ring and 3rd gear.
(c) Remove the needle roller bearing.

GM0047 WMOO055
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8. REMOVE HUB SLEEVE NO.2, SHIFTING KEYS AND
SPRINGS FROM CLUTCH HUB NO.2

Using a screwdriver, remove the three shifting keys and

springs from clutch hub No.2.

ES310
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INSPECTION OF OUTPUT SHAFT ASSEMBLY
1. INSPECT EACH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the thrust clearance of
each gear.
Standard clearance: 0.10 — 0.25 mm
(0.0039 — 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

N\

CII g1

¥
N

@1

Pl

Ist 2nd

GM0040

2. INSPECT EACH GEAR OIL CLEARANCE
Using a dial indicator, measure the each gear oil clear—
ance.
Standard clearance: 0.009 — 0.032 mm

(0.0004 - 0.0013 in.)
Maximum clearance: 0.032 mm (0.0013 in.)
If the clearance exceeds the maximum, replace the gear,
needle roller bearing or shaft.

E9298

3. INSPECT OUTPUT SHAFT AND INNER RACE
(a) Using calipers, measure the output shaft flange
thickness.
Minimum thickness: 4.80 mm (0.1890 in.)
If the thickness exceeds the minimum, replace the output
shaft.

GMO0048

(b) Using calipers, measure the inner race flange thick—
ness.
Minimum thickness: 3.99 mm (0.1571 in.)
If the thickness exceeds the minimum, replace the inner
race.

WMO00567

(c) Using a micrometer, measure the outer diameter of
the output shaft journal.
Minimum diameter:
2nd gear 37.984 mm (1.4954 in.)
3rd gear 34.984 mm (1.3773 in.)
If the outer diameter exceeds the minimum, replace the
output shaft.

GMO0049
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(d) Using a micrometer, measure the outer diameter of
the inner race.
Minimum diameter: 38.985 mm (1.5348 in.)
If the outer diameter exceeds the minimum, replace the

inner race.

(e) Using a dial indicator, check the shaft runout.
Maximum runout: 0.05 mm (0.0020 in.)
If the runout exceeds the maximum, replace the output

WMO0069
shaft.
GM0050
4. INSPECT SYNCHRONIZER RINGS
(a) Check for wear or damage.
(b) Turn the ring and push it in to check the braking ac—
tion.

(c) Using a feeler gauge, measure the clearance bet—
ween the synchronizer ring back and gear spline

WMO0064

end.
Standard clearance: 1.0 — 2.0 mm
(0.039 — 0.079 in.)

Minimum clearance: 0.8 mm (0.031 in.)
If the clearance exceeds the minimum, replace the syn—
chronizer ring.
5. INSPECT CLEARANCE OF SHIFT FORKS AND HUB

SLEEVES
Using a feeler gauge, measure the clearance between the

WMO0065

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.

WM0066
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18.9 mm (0.7441 in.)

GMO0331

YN
N

— Front

21.5 mm (0.8465 in.)

E9317 WMO114

GM0060

WMO116 GMO047

ASSEMBLY OF OUTPUT SHAFT ASSEMBLY

1. INSTALL CLUTCH HUB NO.1 AND NO.2 INTO HUB
SLEEVE

HINT: Coat all of the sliding and rotating surface with

gear oil before assembly.

(a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting
keys.

NOTICE: Install the key springs positioned so that their

end gaps are not in line.

2. INSTALL THIRD 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.

(d) Using a press, install the 3rd gear and hub sleeve
No. 2.

3. INSTALL SNAP RING
Select a snap ring that will allow minimum axial play and
install it on the shaft.

Mark Thickness mm (in.)
Cc-1 1.75 — 1.80 (0.0689 — 0.0709)
D 1.80 — 1.85 (0.0709 — 0.0728)
D-1 1.85 — 1.90 (0.0728 — 0.0748)
E 1.90 — 1.95 (0.0748 — 0.0768)
E-1 1.95 — 2.00 (0.0768 — 0.0787)
F 2.00 — 2.05 (0.0787 — 0.0807)
F-1 2.05 — 2.10 (0.0807 — 0.0827)
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4. INSPECT THIRD GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 3rd gear thrust clear—
ance.
Standard clearance: 0.10 — 0.25 mm

(0.0039 — 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

WMO117

5. INSTALL SECOND GEAR AND HUB SLEEVE NO. 1
(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 hub sleeve
No. 1.

GMO0062

6. INSPECT SECOND GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 2nd gear thrust clear—
ance.
Standard clearance: 0.10 — 0.25 mm

(0.0039 - 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

E9323

7. INSTALL LOCKING BALL AND FIRST GEAR ASSEMBLY
(a) Install the locking ball in the shaft.

GMO0063
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E9419 GMO064

(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 shifting keys.

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

GMO0065

8. INSTALL OUTPUT SHAFT REAR BEARING

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

SST 09 506-3 5010

GM0066 -

9. INSTALL FIFTH GEAR
Using SST and a press, install the 5th gear.
SST 09506-35010

GMO0067

10. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial

GM0068

play.

Mark Thickness mm (in.)
A 2.67 — 2.72 (0.1051 — 0.1071)
B 2.73 — 2.78 (0.1075 — 0.1094)
C 2.79 — 2.84 (0.1098 — 0.1118)
D 2.85 — 2.90 (0.1122 — 0.1142)
E 2.91 — 2.96 (0.1146 — 0.1165)
F 2.97 — 3.02 (0.1169 — 0.1189)
G 3.03 — 3.08 (0.1193 — 0.1213)
H 3.09 — 3.14 (0.1217 — 0.1236)
J 3.15 — 3.20 (0.1240 — 0.1260)
K 3.21 — 3.26 (0.1264 — 0.1283)
L 3.27 — 3.32 (0.1287 — 0.1307)

(b) Using a screwdriver and hammer, tap in the snap
ring.
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E9330

GMO0071

11. MEASURE FIRST GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 1 st gear thrust
clearance.
Standard clearance: 0.10 — 0.25 mm

(0.0039 - 0.0098 in.)
Maximum clearance: 0.25 mm (0.0098 in.)

12. INSTALL SLEEVE TO OUTPUT SHAFT
Using a plastic hammer, tap the sleeve onto the output
shaft.
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Counter Gear Assembly and Reverse
Idler Gear

COMPONENT

GMO04456

Snap Ring

Bearing

Bearing

Counter Gear Snap

e Hub Sleeve No. 3

Needle Gear Spline Piece No. b5
Roller &0 shifting

! Bearing E Key

T Synchronizer

Shifting Ring
Spacer Key Spring
Counter
5th Gear

E9334

DISASSEMBLY OF COUNTER GEAR ASSEMBLY

REMOVE HUB SLEEVE NO.3 SHIFTING KEYS AND SPRINGS
Using a screwdriver, remove the hub sleeve No.3, three
shifting keys and two springs.

INSPECTION OF COUNTER GEAR ASSEMBLY

GM0324

1. INSPECT COUNTER FIFTH GEAR OIL CLEARANCE
lay Install the spacer, needle roller bearing and counter
5th gear to counter gear.
(b) Using a dial indicator, measure the counter 5th gear
oil clearance.
Standard clearance: 0.009 — 0.032 mm
(0.0004 - 0.0013 in.)
Maximum clearance: 0.032 mm 10.0013 in.)
If the clearance exceeds the maximum, gear, needle roller

bearing or counter gear assembly.
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2. INSPECT COUNTER GEAR

Using a micrometer, measure the outer diameter of nee—
dle roller bearing race.

Standard clearance: 25.98 — 26.00 mm

E, (1.0228 — 1.0236 in.)

Maximum clearance: 25.86 mm (1.0181 in.)

If the outer diameter exceeds the maximum, replace the
counter gear.

(1Y)

GM0323

3. INSPECT SYNCHRONIZER RING
(a) Check for wear or damage.
(b) Turn the ring and push it in to the check the braking
action.

Q00552

(c) Measure the clearance between the synchronizer
ring back and the spline end.
Standard clearance: 1.0 — 2.0 mm
(0.039 - 0.079 in.)
Minimum clearance: 0.8 mm (0.031 in.)
If the clearance is less than the minimum, replace the
synchronizer ring.

E9335

4. MEASURE CLEARANCE OF SHIFT FORK AND HUB
SLEEVE

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.

WMO0066

REPLACEMENT OF BEARING
IF NECESSARY, REPLACE COUNTER GEAR FRONT BEARING
(a) Using a snap ring expander, remove the snap ring.

£9340
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WMO0073

Socket
Wrench

T TefT |

RM0013

E9855

ES851

GMO0330

—
NN

N

Z

-, —— W
%

RS
§\\l\\\\§l .
oM

I

(b) Using SST and a press, remove the bear-
ing.
SST 09950-00020

(c) Replace the side race.

(d) Using a socket wrench and press, install the bear—
ing, side race and innerrece.

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

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)

Mark

DD WN =

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

ASSEMBLY OF COUNTER GEAR ASSEMBLY
INSTALL HUB SLEEVE NO0.3, SHIFTING KEYS AND SPRINGS
(a) Install the clutch hub and shifting keys to the hub
sleeve.
(b) Install the shifting key springs under the shifting
keys.

NOTICE: Install the key springs positioned so that their
end gaps are not in line.
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INSPECTION OF REVERSE IDLER GEAR
1. INSPECT REVERSE IDLER GEAR OIL CLEARANCE
Using a dial indicator measure reverse idler gear oil clear—
ance .
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 gear
K0541 or shaft.

2. INSPECT CLEARANCE OF REVERSE IDLER GEAR AND
SHIFT ARM SHOE
Using a feeler gauge, measure the clearance between the
reverse idler gear and shift arm shoe.
Standard clearance: 0.05 — 0.27 mm
(0.0020 — 0.106 in.)
Maximum clearance: 0.5 mm (0.197 in.)
If the clearance exceeds the maximum, replace the gear
£9346 or shift arm shoe.
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Transfer Adaptor
COMPONENTS

on Seal

Reverse Restrict Pin

W

Qil Receiver

Oil Receiver Pipe

) Plug

0k { 7o 190,147 |

[N-m (kgf-cm, ft:Ibf)| : Specified torque
¢ Non-reusable part GM0408
% Precoated part

REPLACEMENT OF OIL SEAL

IF NECESSARY, REPLACE TRANSFER ADAPTOR OIL SEAL
(a) Using a screwdriver, pry out the oil seal.

RMO0311

(b) Using SST and a hammer, drive in new oil seal.
SST 09325-12010

RM0312

INSPECTION AND REPLACEMENT OF REVERSE
RESTRICT PIN

1. REMOVE THE REVERSE RESTRICT PIN

(a) Using a torx socket wrench remove the screw plug.
(Torx socket wrench T40 09042-00020)

GMO0364
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(b) Using a pin punch and hammer, drive out the slotted
spring pin.

GM0363

(c) Remove the reverse restrict pin.

E9381

2. INSPECTION OF REVERSE RESTRICT PIN
Turn and push the reverse restrict pin by hand while ap—
plying force in axial direction.

E9382

3. INSTALL THE REVERSE RESTRICT PIN
(a) Install the reverse restrict pin to the extension hous—
ing or transfer adaptor.
(b) Using a pin punch and hammer, drive in the slotted
spring pin as shown.

ES420

(c) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(d) Using a torx socket wrench, install and torque the
screw plug.
(Torx socket wrench T40 09042-00020)
Torque: 19 N — m (190 kgf —cm, 14 ft — Ibf)

GMO364
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Front Bearing Retainer
COMPONENTS

¢ Oil Seal

)

Front Bearing Retainer

GM0329

¢ Non-reusable part

REPLACEMENT OF OIL SEAL
IF NECESSARY, REPLACE FRONT BEARING RETAINER
OIL
SEAL
(a) Using a screwdriver, pry out the oil seal.

WMO0071

(b) Using SST and a press, install a new oil seal.
SST 09223-50010
Oil seal depth: 12.2 — 13.2 mm (0.480 — 0.520 in.)
Transmission case installation surface

(c) Coat the lip of the oil seal with MP grease.

WM0072




MT1-56

MANUAL TRANSMISSION — Assembly of Transmission

E9384

E9285

GM0072

EQ387

DB665

ASSEMBLY OF TRANSMISSION

(See pages MT1-26 to 28)
HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.
1. INSTALL OUTPUT SHAFT TO INTERMEDIATE PLATE
(a) Install the output shaft into the intermediate plate by
pushing on the output shaft and tapping on the in—
termediate plate.

(b) Using a snap ring expander, install the output shaft
center bearing snap ring.

HINT: Be sure the snap ring is flush with the intermedi—

ate plate surface.

2. INSTALL INPUT SHAFT TO OUTPUT SHAFT
(a) Apply MP grease to the 13—needle roller bearing and
install them into the input shaft.

(b) Install the input shaft to the output shaft with the
synchronizer ring slots aligned with the shifting
keys.

3. INSTALL COUNTER GEAR TO INTERMEDIATE PLATE
(a) Using a snap ring expander, install snap ring to
counter gear rear bearing.



MT1-57
MANUAL TRANSMISSION — Assembly of Transmission

(b) Install the counter gear into the intermediate plate
while holding the counter gear and install the
counter break bearing with SST.

SST 09316-60010

GMO0075

4. INSTALL REAR BEARING RETAINER

Using a torx socket wrench, install and torque the
screws.

(Torx socket wrench T40 09042-00020)

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

GM0333

5. INSTALL REVERSE IDLER GEAR AND SHAFT
(a) Install reverse idler gear and shaft.

€9279

(b) Install the shaft stopper and torque the bolt.
Torque: 17 N-m (175 kgf-cm, 13 ft-Ibf)

6. INSTALL REVERSE SHIFT ARM BRACKET

Install the reverse shift arm bracket and torque the two
bolts.

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

E9277
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7. INSTALL BALL AND SPACER

8. INSTALL COUNTER FIFTH GEAR WITH HUB SLEEVE
NO.3 ASSEMBLY AND NEEDLE ROLLER BEARINGS
(a) Apply gear oil to the needle roller bearings.
(b) Install the counter 5th gear with hub sleeve No.3
and needle roller bearings.

9. INSTALL SYNCHRONIZER RING AND GEAR SPLINE
PIECE NO.5
(a) Install the synchronizer ring on gear spline piece
No. 5.

(b) Dismount the intermediate plate from the vise.
(c) Stand the transmission as shown.

GMO0353

(d) Using a press and 22 mm socket wrench, install

Socket Wrench gear spline piece No.5 with the synchronizer ring
slots aligned with the shifting keys.

(e) Mount the intermediate plate to the vise.

GM0354
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GMO0355

GMO0340

GM0319

E9432

10. INSTALL SNAP RING
(a) Select snap ring that will allow minimum axial play.

Mark Thickness mm (in.)
A 2.80 — 2.85(0.110 — 0.112)
B 2.85 — 2.90 (0.112 — 0.114)
Cc 2.90 — 2.95 (0.114 — 0.116)
D 2.95 — 3.00 (0.116 — 0.118)
E 3.00 — 3.05(0.118 — 0.120)
F 3.05 — 3.10(0.120 — 0.122)
G 3.10 — 3.15 (0.122 — 0.124)

(b) Using a brass bar and hammer, install the snap ring.

11. MEASURE COUNTER FIFTH 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: 0.30 mm (0.0118 in.)

12. INSTALL SHIFT FORK SHAFT NO.2 AND SHIFT FORK
NO.2
(a) Install the shift fork No. 1 and No. 2.
(b) Install the shift fork shaft No.2 through the interme—
diate plate and shift forks.

(c) Install the shift fork No.2 set bolt and torque the

bolt.
Torque: 20 N-m (200 kgf —cm, 14 ft-Ibf)
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13. INSTALL SHIFT FORK SHAFT NO. 1 AND SHIFT FORK
NO. 1
(a) Apply MP grease to the interlock pin No. 2 and install
them into the shift fork shaft No. 1.

€9433

(b) Using a magnetic finger, install the interlock pin
No—1 to intermediate plate.

(c) Install shift fork shaft No. 1 through the intermediate
plate and shift fork No. 1.

E9528

(d) Install the shift fork No. 1 set bolt and torque the
bolt.
Torque: 20 N-m (200 kgf —cm, 14 ft-Ibf)

14. INSTALL SHIFT FORK SHAFT NO.3 AND REVERSE
SHIFT FORK
(a) Install the shift arm shoe, shift fork and two E—rings
to reverse shift arm.
(b) Install the reverse shift arm to reverse shift arm
bracket.

EQ396

(c) Apply MP grease to the interlock pin No. 2 and install
them into the shift fork shaft No.3.

E9395
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£€8529

(d) Using a magnetic finger, install the interlock pin

No. 1 to the intermediate plate.

(e) Install the shift fork shaft No.3 through the interme—
diate and reverse shift fork.

E9260

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

E9400

15. INSTALL REVERSE SHIFT HEAD, FIFTH SHIFT FORK,
SHIFT FORK SHAFT NO.4 AND NO.5
(a) Install the reverse shift head to shift fork shaft No.3.
(b) Install the shift fork No.3.

£9402

Using a magnetic finger, install the ball to reverse
shift head.
(d) Install the shift fork shaft No.4 as shown.

E9403

(e) Using a magnetic finger, install the interlock ball
No.1 to intermediate plate.

(f) Install the shift fork shaft No.4 through the interme—
diate plate.
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E9256

E9438

GMO0332

GM0337 GM0357

(g) Using a pin punch and hammer, drive in the slotted
spring pin to the shift fork Rlo.3.

(h) Install the shift fork shaft No.5 through the reverse
shift head and intermediate plate.

(i) Using a pin punch and hammer, drive in the slotted
spring pin to the reverse shift head.

16. INSTALL SHIFT FORK SHAFT SNAP RINGS
Using a brass bar and hammer tap in the three snap rings.
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GM0314

GM0318

Seal
Packing

E9630 GMO0387

17. INSTALL LOCKING BALLS, SPRINGS AND SCREW

PLUGS
(a) Install the four locking balls and four springs.

HINT: Install the short spring into the bottom of the in—
termediate plate.

(b) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833-00080, THREE BOND 1344
LOCTITE 242 or equivalent
(c) Install the screw plugs and torque the screw plugs
with a torx socket wrench.
(Torx socket wrench T40 09042-00020)
Torque: 19 N — m (190 kgf — cm, 14 ft — Ibf)

18. DISMOUNT INTERMEDIATE PLATE FROM VISE
(a) Dismount the intermediate plate from the vise.
(b) Remove the bolts, nuts and plate washers.

19. INSTALL TRANSMISSION CASE

(a) Remove the any packing material and be careful not
to drop oil on the contacting surfaces of the trans—
mission case or intermediate plate.

(b) Apply seal packing to the transmission case as
shown.
Seal packing: Part No. 08826—00090, THREE BOND
1281 or equivalent

HINT: Install the transmission case as soon as the seal
packing is applied.
(c) Stand the intermediate plate as shown.
(d) Install the transmission case to the intermediate
plate as shown.
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GMO0012

20. INSTALL FRONT BEARING RETAINER

(a) Using a snap ring expander, install the two snap
rings to input shaft bearing and counter gear front
bearing.

GMO0099

(b) Install the bearing retainer with a new gasket.
(c) Apply liquid sealer to the bolt threads.

LOCTITE 242 or equivalent
(d) Install and torque the bolts.
Torque: 17 N — m (170kgf — cm, 12ft — Ibf)

GM0348

AND SHIFT LEVER HOUSING

Seal adaptor or intermediate plate.
ea

Packing (b) Apply seal packing to the transfer adaptor as shown.
Seal packing: Part No. 08826—00090, THREE BOND

1281 or equivalent

HINT: Install the transfer adaptor as soon as the seal

GM0362

packing is applied.

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

|

N
.
%

GMO0366

j/
i Ta

and connect the fork shafts.

N————

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

21. INSTALL TRANSFER ADAPTOR, SHIFT LEVER SHAFT

(a) Remove the any packing material and be careful not
to drop oil on the contacting surfaces of the transfer

(c) Install and torque the transfer adaptor with the eight

(d) Install the shift lever housing to the transfer adaptor
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GMO0010

GMO106

SST

GMO0365

GM0110 GMO004

(e) Install the shift lever shaft to the transfer adaptor
and shift lever housing.

(f) Install and torque the shift lever housing bolt.

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

(g9) Using SST, install and torque the plug.
SST 09923-00010
Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

22. INSTALL LOCKING BALL, SPRING AND SCREW PLUG
(a) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(b) Install the locking ball, spring and plug, and torque
the plug.
(Torx socket wrench T40 09042-00020)
Torque: 19 N — m (190 kgf — cm, 14 ft — Ibf)

23. AFTER INSTALLING TRANSFER ADAPTOR CHECK
FOLLOWING ITEMS
(a) Check to see that the input and output shafts rotate
smoothly.
(b) Check to see that shifting can be made smoothly to
all positions.
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E9226

TFO449

GMO0001

24. INSTALL RESTRICT PINS
(a) Install the black pin on the reverse gear/5th gear
side.
(b) Install another pin and torque the pins.
Torque: 27 N-m (280 kgf—cm, 20 ft-Ibf)

25. INSTALL TRANSMISSION SHIFT LEVER CONTROL
RETAINER
(a) Install shift lever control retainer and new gasket.
(b) Install four bolts and torque the bolts.
Torque: 18 N-m (185 kgf—cm, 13 ft-Ibf)

26. INSTALL TRANSFER SHIFT LEVER CONTROL RETAINER
(a) Install the select return spring from the retainer.
(b) Install shift lever control retainer and new gasket.
(c) Install four bolts and torque the bolts.
Torque: 18 N-m (185 kgf —cm, 13 fi-Ibf)

27. INSTALL CLUTCH HOUSING
(a) Install clutch housing.
(b) Apply liquid sealer to the ”A” bolt threads.
Sealant: Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent.
(c) Install nine bolts and torque the bolts.
Torque: 37 N — m (380 kgf — cm, 27 ft — Ibf)

28. INSTALL BACK-UP LIGHT SWITCH

Torque: 37 N — m (380 kgf — cm, 27 ft-Ibf)
29. INSTALL RELEASE FORK AND BEARING
(See page CL—14)
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DISASSEMBLY OF TRANSMISSION
(R150 AND R 150F TRANSMISSIONS)

Components
Back-up Light Switch
% Front Bearing Retainer l 37 (380, 27) ] Shift Lever Retainer
Clutch Housin .
9 o % Straight Screw Plug * @]
' Q!
cC | Restrict Pin t (awD)
2 */' SN Transfer
- o8\ Adaptor
-~ =

_
e Speedometer

- .
- Driven Gear

T (zwo)
Back-up Light Switch

I

Extension Housing  Plug[ 37 (380, 27) |

Fe—

!
Transmission Case L=22___ 0j| Receiver

Shift Fork Shaft No. 2 A58
< Reverse Shift
ﬁ Arm Bracket

% d
!
S Shift F 18 (185, 13) 9 Reverse Shift

1
Shift Fork Shafte Shift Fork Shaft No. 5 ® A
Shift Fork :
No.2 %@ ‘o & (2wD)

a
Shift Fork Shaft l‘ = :
. No. 3 B ' ﬁ X
Shift Fork No. 1 / everse Shift Head Shift Lever
Housing
%%_ Shift and

Shift Fork Shaft No.4 (4WD) Select Lever

°

0
Reverse Shift Fork —%
Shift Fork No. 3 f

Shift Lever Housing
Shift Lever Shaft Q00690

\

D

4

e\

\

[N-m (kgf-cm, ft:Ibf)| : Specified torque
¢ Non-reusable part
% Precoated part
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Disassembly of Transmission
(See pages MT1-67, 68)

1. REMOVE RELEASE FORK AND BEARING

2. REMOVE BACK-UP LIGHT SWITCH, SPEEDOMETER
DRIVEN GEAR (2WD). SHIFT LEVER RETAINER AND
RESTRICT PINS

3. REMOVE CLUTCH HOUSING FROM TRANSMISSION

RM0051 CASE
4. REMOVE STRAIGHT SCREW PLUG, SPRING AND BALL
2WD (a) Using a torx socket wrench, remove the screw plug

from the extension housing or transfer adaptor.
(Torx socket wrench T40 09042—-00020)

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

RMO167

4WD

RM0308
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5.-1 (2WD)
REMOVE EXTENSION HOUSING
(a) Remove the ten bolts.

RM0208

(b) Remove the shift lever housing set bolt.

(c) Using a plastic hammer, tap the extension housing
and remove the shift lever housing and shift and
select lever.

RM0209

5.-2 (4WD)
REMOVE TRANSFER ADAPTOR
(a) Remove the shift lever housing set bolt.

RMO0309

(b) Remove the ten bolts.

(c) Using a plastic hammer, tap the transfer adaptor and
remove the shift lever housing and shift and select
lever.

RM0310

6. REMOVE FRONT BEARING RETAINER
(a) Remove the eight bolts.
(b) Using a plastic hammer, tap the front bearing re—
tainer.

RM0039
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MT1-70

RMO056

RMO079

D6544

RMO0090

RM0061

7. REMOVE BEARING SNAP RINGS
Using a snap ring expander, remove the two snap rings.

transmission case.

ate plate.

10. MOUNT INTERMEDIATE PLATE IN VISE
(a) Use two clutch housing bolts, plate washers and

suitable nuts as shown.

(Torx socket wrench T40 09042—-00020)

8. SEPARATE INTERMEDIATE PLATE FROM TRANSMIS—-

SION CASE
(a) Using a brass bar and hammer, carefully tap off the

(b) Remove the transmission case from the intermedi—

9. REMOVE MAGNET FROM INTERMEDIATE PLATE

NOTICE: Install the plate washers in reverse of normal.
Increase or decrease plate washers so that the bolt tip
and front tip surface of the nut are aligned.
(b) Mount the intermediate plate in a vise.

11. REMOVE STRAIGHT SCREW PLUGS, LOCKING BALLS
AND SPRINGS
(a) Using a torx socket wrench, remove the four plugs.



MT1-71

Disassembly of Transmission

MANUAL TRANSMISSION - (Disassembly of Transmission)

RM0057

RAMO0058

RM0059

RM0060

RM0091

(b) Using a magnetic finger, remove the four springs
and balls.

12. REMOVE SHIFT FORK SET BOLTS
Remove the three bolts.

13. REMOVE SNAP RINGS
Using two screwdrivers and a hammer, tap out the three
snap rings.

14. REMOVE SLOTTED SPRING PINS
Using a pin punch and hammer, drive out the two pins.

15. REMOVE SHIFT FORK SHAFT NO.5
Pull out the shift fork shaft No.5 from the intermediate
plate.
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RM0092

RMO0083

RMO0080

RM0033

16. REMOVE SHIFT FORK SHAFT NO.2 AND SHIFT FORK
(a) Pull out the shift fork shaft No. 2 from the intermedi—
ate plate.
(b) Remove the shift fork No.2.
(c) Using a magnetic finger, remove the interlock pin
from the intermediate plate.

17. REMOVE SHIFT FORK SHAFT NO. 1
(a) Pull out the shift fork shaft No. 1 from the intermedi—
ate plate.
(b) Using a magnetic finger, remove the interlock pins
from the shaft hole and intermediate plate.

18. REMOVE SHIFT FORK SHAFT NO.3 AND SHIFT FORK

NO. 1

(a) Pull out the shift fork shaft No.3 from the intermedi—
ate plate.

(b) Remove the shift fork No. 1.

(c) Using a magnetic finger, remove the interlock pin
and locking ball from the shaft hole and intermediate
plate.

19. REMOVE SHIFT FORK SHAFT NO.4, SHIFT FORK NO.3
AND REVERSE SHIFT HEAD
(a) Pull out the shift fork shaft No.4 from the intermedi—
ate plate.
(b) Remove the reverse shift head and locking ball.
(c) Remove the shift fork No.3.

20. REMOVE REVERSE SHIFT ARM FROM REVERSE SHIFT
ARM BRACKET
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21. REMOVE REVERSE SHIFT ARM BRACKET
Remove the two bolts and the reverse shift arm bracket.

RM0008

22.-1 (2wWD)
REMOVE SPEEDOMETER DRIVE GEAR
(a) Using two screwdrivers and a hammer, tap out the
rear snap ring.
(b) Remove the speedometer drive gear and ball.
(c) Using two screwdrivers and a hammer, tap out the
front snap ring.

RM0063

22.-2 (4WD)

REMOVE SLEEVE FROM OUTPUT SHAFT

Using SST, remove the sleeve from the output shaft.
SST 09213-36020

23. REMOVE OUTPUT SHAFT REAR BEARING
(a) Using two screwdrivers and a hammer, tap out the
snap ring.
(b) Using SST, remove the rear bearing.
SST 09950-20017

RM0064




Disassembly of Transmission MT1-74
MANUAL TRANSMISSION — (Disassembly of Transmission)

RMO0065

24. REMOVE SPACER

D6810

25. MEASURE COUNTER FIFTH GEAR THRUST CLEAR-
ANCE

Using a feeler gauge, measure the counter 5th gear

thrust clearance.

Standard clearance: 0.10 — 0.35 mm

(0.0039 — 0.0138 in.)

Maximum clearance: 0.40 mm (0.0157 in.)

D6575

26. REMOVE GEAR SPLINE PIECE NO.5, SYNCHRONIZER
RING, NEEDLE ROLLER BEARING AND COUNTER
FIFTH
GEAR WITH HUB SLEEVE NO.3
(a) Engage the gear double meshing.

(b) Using a hammer and chisel, loosen the staked part
of the nut.

D6576

(c) Remove the lock nut.
(d) Disengage the gear double mesh-
ing.

D6577

(e) Using SST, remove the gear spline piece No. 5.
SST 09213-31021
(f) Remove the counter 5th gear with hub sleeve No-3.




MT1-75 Disassembly of Transmission
MANUAL TRANSMISSION - (Disassembly of Transmission)

27. REMOVE THE SHIFTING KEYS AND SPRINGS FROM
FIFTH GEAR AND HUB SLEEVE NO.3

Using a screwdriver, remove the three shifting keys and

two rings.SP

28. REMOVE THRUST WASHER AND BALL

D6579

29. REMOVE REAR BEARING RETAINER
Remove the four bolts and rear bearing retainer.

DE581

30. REMOVE REVERSE IDLER GEAR AND SHAFT
Pull out the shaft toward the rear.

D6852

31. REMOVE BEARING SNAP RING
Using a snap ring expander, remove the snap ring.

RMO009




Disassembly of Transmission MT1-76

MANUAL TRANSMISSION - (Disassembly of Transmission)

RMO0010

RMO011

O

-7 |5

Free

K3470

32. REMOVE OUTPUT SHAFT, COUNTER GEAR AND INPUT

SHAFT AS A UNIT FROM INTERMEDIATE PLATE

(a) Remove the output shaft, counter gear and input
shaft as a unit from the intermediate plate by pulling
on the counter gear and tapping on the intermediate
plate with a plastic hammer.

(b) Remove the input shaft with the needle roller bear—
ing from the output shaft.

33. REMOVE COUNTER REAR BEARING FROM
INTERMEDIATE PLATE

Using SST and a hammer, remove the counter rear bear—

ing.

SST 09608-12010 (09608—-00020, 09608—00050)

34. INSPECT BACK-UP LIGHT SWITCH
Check that there is continuity between terminals.

Switch Position Specified
Push Continuity
Free No Continuity

If operation is not as specified replace switch.
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MANUAL TRANSMISSION — Component Parts (Input Shaft Assembly)

COMPONENT PARTS

Input Shaft Assembly

COMPONENTS

Snap Ring @ Bearing

€ Non-reusable part

Input Shaft

Bearing

Synchronizer Ring

WMO0301

Q00550

D9740

DE6618

INSPECTION OF INPUT SHAFT

INSPECT SYNCHRONIZER RING

(a) Turn the ring and push it in to check the breaking ac—

tion.

(b) Using a feeler gauge, measure the clearance be—
tween the synchronizer ring back and the gear spline

end.

Standard clearance: 0.8 — 1.6 mm

(0.031 — 0.063 in.)

Minimum clearance: 0.6 mm (0.024 in.)
If the clearance is less than the minimum, replace the

synchronizer ring.

REPLACEMENT OF BEARING
IF NECESSARY, REPLACE INPUT SHAFT BEARING
(a) Using snap ring pliers, remove the snap ring.
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(b) Using a press, remove the bearing.

D6619

(c) Using SST and a press, install a new bearing.
SST 09506-35010

D6620

(d) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)

A 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)
2.35 — 2.40 (0.0925 — 0.0945)
2.40 — 2.45 (0.0945 — 0.0965)

D6621 D6619

G " mOO
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MANUAL TRANSMISSION - Component Parts (Output Shaft Assembly)

Output Shaft Assembly
COMPONENTS

Clutch Hub No. 2
Shifting Key Spring

Snap Ring  (4WD) Shifting Key

Synchronizer Ring

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

Hub Sleeve No. 2

Synchronizer Ring

3rd Gear

Needle Roller Bearing

5th Gear

Needle Roller Bearing

{2wD)
Speedometer Drive Gear

g

Spacer Rear Bearing

Snap Ring
Snap Ring
Rear Bearing Retainer

Q00612

D6594

DISASSEMBLY OF OUTPUT SHAFT ASSEMBLY
1. REMOVE FIFTH GEAR, CENTER BEARING AND FIRST
GEAR ASSEMBLY
(a) Using a press, remove the 5th gear, center bearing,
thrust washer and 1 st gear.
(b) Remove the synchronizer ring.
(c) Remove the straight pin and needle roller bearing.

(d) Remove the spacer.
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2. REMOVE HUB SLEEVE NO.1 ASSEMBLY AND SECOND
GEAR ASSEMBLY
(a) Using two screwdrivers and a hammer, tap out the
snap ring.

D6595

(b) Using a press, remove the hub sleeve No. 1, syn—
chronizer ring and 2nd gear.
(c) Remove the needle roller bearing.

D6596

3. REMOVE HUB SLEEVE NO.2 ASSEMBLY AND THIRD
GEAR ASSEMBLY

(a) Using a snap ring expander, remove the snap ring.

D6598

(b) Using a press, remove the hub sleeve No.2, syn—
chronizer ring and 3rd gear.
(c) Remove the needle roller bearing.

D6599

4. REMOVE THE SHIFTING KEYS AND SPRINGS FROM
HUB SLEEVE ASSEMBLY

Using screwdriver, remove the three shifting keys and

two springs.

HINT: Hub sleeve No. 1 and hub sleeve No.2.
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MANUAL TRANSMISSION - Component Parts (Output Shaft Assembly)

3rd

1st

D6610

INSPECT OF OUTPUT SHAFT ASSEMBLY
1. INSPECT EACH GEAR THRUST CLEARANCE
(a) Using a feeler gauge, measure the thrust clearance
of 1 st gear and 3rd gear.
(b) Using a dial indicator, measure the thrust clearance
of 2nd gear.

1st gear

Standard clearance: 0.10 — 0.45 mm
(0.0039 — 0.0177 in.)

Maximum clearance: 0.50 mm (0.0197 in.)
2nd and 3rd gears

Standard clearance: 0.10 — 0.25 mm
(0.0039 - 0.0098 in.)

Maximum clearance: 0.30 mm (0.0118 in.)

2. INSPECT EACH GEAR OIL CLEARANCE
Using a dial indicator, measure the oil clearance between
the gear and shaft with the needle roller bearing installed.
1st gear
Standard clearance: 0.020 — 0.073 mm
(0.0008 — 0.0029 in.)
Maximum clearance: 0.16 mm (0.0063 in.)
2nd and 3rd gears
Standard clearance: 0.015 — 0.068 mm
(0.0006 — 0.0027 in.)
Maximum clearance: 0.16 mm (0.0063 in.)
If the clearance exceeds the maximum, replace the gear
needle roller bearing or shaft.
3. INSPECT OUTPUT SHAFT
(a) Using a micrometer, measure the output shaft
flange thickness.
Minimum thickness: 4.70 mm (0.1850 in.)
If the thickness exceeds the minimum, replace the output
shaft.

(b) Using a micrometer, measure the outer diameter of
the output shaft journal.

Minimum diameter:

(A) 1st gear 38.860 mm (1.5299 in.)

(B) 2nd gear 46.860 mm (1.8449 in.)

(C) 3rd gear 37.860 mm (1.4905 in.)
If the outer diameter exceeds the minimum, replace the
output shaft.
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(c) 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.

D6612

4. INSPECT SYNCHRONIZER RINGS

(a) Turn the ring and push it in to check the braking ac—
tion.

WM0064

(b) Using a feeler gauge, measure the clearance be—
tween the synchronizer ring back and the gear spline
end.

Standard clearance: 0.8 — 1.6 mm
(0.031 — 0.063 in.)

Minimum clearance: 0.6 mm (0.024 in.)

If the clearance is less than the minimum, replace the

synchronizer ring.

WMO0065

5. INSPECT CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

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.

WMO0066
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Front

D6635 DBE44 A

No. 1
X I

=3u

VO NN
N —

D6638

GMO0060

WMO0116

GMO047

ASSEMBLY OF OUTPUT SHAFT ASSEMBLY
1. INSERT CLUTCH HUB NO. 1 AND NO.2 INTO HUB

SLEEVE

(a) Install the clutch hub and shifting keys to the hub
sleeve.

(b) Install the shifting key springs under the shifting
keys.

NOTICE: Install the key springs positioned so that their

end gaps are notin 1if.

2. INSTALL THIRD 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.

(d) Using a press, install the 3rd gear and No.2 hub
sleeve.

3. INSTALL SNAP RING

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

play.
Mark Thickness mm (in.)

A 1.80 — 1.85 (0.0709 — 0.0728)
B 1.85 — 1.90 (0.0728 — 0.0748)
C 1.90 — 1.95 (0.0748 — 0.0768)
D 1.95 — 2.00 (0.0768 — 0.0787)
E 2.00 — 2.05 (0.0787 — 0.0807)
F 2.05 — 2.10 {0.0807 — 0.0827)
G 2.10 — 2.15 (0.0827 — 0.0846)

(b) Using snap ring pliers, install the snap ring.
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MANUAL TRANSMISSION - Component Parts (Output Shaft Assembly)

WMO117

D6647

RM0023

D6651

D6652

4. INSPECT THIRD GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 3rd gear thrust clear—
ance.
Standard clearance: 0.10 — 0.25 mm

(0.0039 — 0.0098 in.)

5. INSTALL SECOND GEAR AND HUB SLEEVE NO. 1
(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 hub sleeve
No. 1.

6. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial

play.
Mark Thickness mm (in.)

A 2.30 — 2.35 (0.0906 — 0.0925)
B 2.35 — 2.40 (0.0925 — 0.0945)
C 2.40 — 2.45 (0.0945 — 0.0965)
D 2.45 — 2.50 (0.0965 — 0.0984)
E 2.50 — 2.55 (0.0984 — 0.1004)
F 2.55 — 2.60 (0.1004 — 0.1024)
G 2.60 — 2.65 (0.1024 — 0.1043)

(b) Using a screwdriver and hammer, install the snap
ring.
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MANUAL TRANSMISSION

— Component Parts (Output Shaft Assembly)

DE654

D6656

D66593

RM0085 RMO0086

06658

7. INSTALL SPACER AND FIRST GEAR ASSEMBLY
(a) Install the spacer on the output shaft.

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

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

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

8. INSTALL STRAIGHT PIN AND FIRST GEAR THRUST
WASHER

Install the 1st gear thrust washer onto the output shaft

with the straight pin aligned with the 1st gear thrust

washer.

9. INSTALL OUTPUT SHAFT CENTER BEARING
Using SST and a hammer, drive in the bearing with the
outer race snap ring groove toward the rear.
SST (2WD) 09309-35010
(4WD ) 09316—60010
(09316—00010, 09316-00070)

10. INSPECT FIRST GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 1st clearance.
Standard clearance:

1st gear 0.10 — 0.45 mm (0.0039 - 0.0177 in.)
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K0685

D6659

11. INSPECT SECOND GEAR THRUST CLEARANCE
Using a dial indicator, measure the 2nd gear thrust clear—
ance.

Standard clearance:

2nd gear 0.10 — 0.25 mm (0.0039 — 0.0098 in. )

12. INSTALL FIFTH GEAR
Using SST and a press, install the 5th gear.
SST 09316-60010 (09316—00030)



MT1-88 Component Parts (Counter Gear Assembly
MANUAL TRANSMISSION - and Reverse Idler Gear)

Counter Gear Assembly and Reverse
Idler Gear
COMPONENTS

Snap Ring Counter Gear

& Counter Gear Front Bearing

)

Bali

)
Counter Gear Rear Bearing
‘ Gear Spline
Bearing Piece No. 5
Shifting Key
Thrust Washer

RM0325

Hub Sleeve No. 3

¢ Non-reusable part

INSPECTION OF COUNTER GEAR
1. INSPECT FIFTH GEAR OIL CLEARANCE
(a) Install the spacer, counter 5th gear and needle roller
bearings.
(b) Using a dial indicator, measure the counter 5th gear
oil clearance.
Standard clearance: 0.015 — 0.068 mm
(0.006 — 0.0027 in.)
Maximum clearance: 0.16 mm (0.0063 in.)
If the clearance exceeds the maximum, replace the gear
bearing or shaft.
2. REMOVE HUB SLEEVE NO.3, SHIFTING KEYS AND
SPRINGS FROM COUNTER FIFTH GEAR.
Using a screwdriver, remove the three shifting keys and
two springs from counter 5th gear.

E3271

D6580




Component Parts (Counter Gear Assembly MT1-89

MANUAL TRANSMISSION - and Reverse Idler Gear)

D6613

Q00551

WMO0066

D6670 RM0331

Front

3. INSPECT COUNTER GEAR

Using a micrometer, measure the outer diameter of the
counter gear journal.

Minimum diameter: 27.860 mm (1.0968 in.)

If the outer diameter exceeds the minimum, replace the
counter gear.

4. INSPECT SYNCHRONIZER RINGS
(a) Turn the ring and push it in to check the braking ac—
tion.

(b) Using a feeler gauge, measure the clearance be—
tween the synchronizer ring back and the gear spline
end.

Standard clearance: 0.8 — 1.6 mm

(0.031 — 0.063 in.)

Minimum clearance: 0.6 mm (0.024 in.)

If the clearance is less than the minimum, replace the
synchronizer ring.

5. INSPECT CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

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.

6. INSTALL HUB SLEEVE NO.3, SHIFTING KEYS AND

SPRINGS TO COUNTER 5TH GEAR

(a) Install the counter 5th gear and shifting keys to the
hub sleeve.

(b) Install the shifting key springs under the shifting
keys.

NOTICE: Install the key springs positioned so that their

end gaps are not in line.



MT1-90 Component Parts (Counter Gear Assembly
MANUAL TRANSMISSION - and Reverse Idler Gear)

INSPECTION OF REVERSE IDLER GEAR
1. INSPECT CLEARANCE OF REVERSE IDLER GEAR AND
SHIFT ARM SHOE
Using a feeler gauge, measure the clearance between the
reverse idler gear and shift arm shoe.
Standard clearance: 0.05 — 0.25 mm
(0.0020 — 0.098 in.)
Maximum clearance: 0.5 mm (0.0197 in.)
E3217 If the clearance exceeds the maximum, replace the shift
arm shoe or reverse idler gear.
2. INSPECT REVERSE IDLER GEAR OIL CLEARANCE
Using a dial indicator, measure the reverse idler gear oil
clearance.
Standard clearance: 0.040 — 0.082 mm
(0.0016 — 0.032 in.)
Maximum clearance: 0.13 mm (0.0051 in.)
If the clearance exceeds the maximum, replace the re—
verse idler gear or reverse idler gear shaft.

K0541

REPLACEMENT OF BEARING
IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING
(a) Using a snap ring expander, remove the snap ring.
(b) Using SST and a press, remove the bearing.
SST 09950-00020
(c) Replace the side race.

D6623

(d) Using a 24 mm socket wrench, press in the bearing
and inner race.

RMOQ013

(e) Select a snap ring that will allow minimum axial play
and install it on the shaft.

Mark Thickness mm (in.)

A 2.00 — 2.05 (0.0787 — 0.0807)
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)

m O O w

D6626 D6622




Component Parts MT1-91
MANUAL TRANSMISSION — (Extension Housing and Transfer Adaptor)

Extension Housing and Transfer

Adaptor
COMPONENTS
4wD
¢ Oil Seal
Transfer Adaptor
Reverse Restrict Pin ‘ ¢ O-Ring
%, | Speedometer
< < Driven Gear
> -~
Qil Receiver Pipe e b s
“ xPug[@OSLT] -
- Dust Deflector
2WD

|

Qil Seal

Oil Receiver

~
~
~

@ OxPug
Plug

Q00692

Reverse Restrict Pin

Oil Receiver Pipe Extension
Housing

[N:m (kgf-cm, ft-Ibf)| : Specified torque
4 Non-reusable part
% Precoated part

REPLACEMENT OF OIL SEAL
1. (2WD)
IF NECESSARY, REPLACE EXTENSION HOUSING OIL
SEAL
(a) Remove the dust deflector.
(b) Using a screwdriver, pry out the oil seal.

RM0178

(c) Using SST and a hammer, drive in a new oil seal.
SST 0932 5-40010
(d) Install the dust deflector.

K0716
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Component Parts

MANUAL TRANSMISSION — (Extension Housing and Transfer Adaptor)

RM0311

RM0312

2WD 4WD
( T
RMO0210 RMO313
2WD 4WwD

RMO0211 RMO0314

A—\

K0714

2. (4WD)
IF NECESSARY, REPLACE TRANSFER ADAPTOR OIL

SEAL
(a) Using a screwdriver, pry out the oil seal.

(b) Using SST and a hammer, drive in a new oil seal.
SST 09325-12010

INSPECTION AND REPLACEMENT OF REVERSE

RESTRICT PIN
1. REMOVE THE REVERSE RESTRICT PIN
(a) Using a torx socket wrench, remove the screw plug.
(Torx socket wrench T40 09042-00020)

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

(c) Remove the reverse restrict pin.



Component Parts MT1-93

MANUAL TRANSMISSION — (Extension Housing and Transfer Adaptor)

E9877

2wWo 4WD

RMO0210 RMO0313

2. INSPECTION OF REVERSE RESTRICT PIN
Turn and push the reverse restrict pin by hand while ap—
plying force in axial direction.

3. INSTALL THE REVERSE RESTRICT PIN
(a) Install the reverse restrict pin to the extension hous—
ing or transfer adaptor.
(b) Using a pin punch and hammer, drive in the slotted
spring pin as shown.

(c) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(d) Using a torx socket wrench, install and torque the
screw plug.
(Torx socket wrench T40 09042-00020)
Torque: 19 N-m (190 kgf —cm, 14 ft —Ibf)
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Front Bearing Retainer
COMPONENTS

Front Bearing
Retainer

RM0322

4 Non-reusable part

REPLACEMENT OF OIL SEAL
IF NECESSARY, REPLACE FRONT BEARING RETAINER
OolL

SEAL
(a) Using a screwdriver, pry out the oil seal.

D6627

(b) Using SST and a hammer, drive in a new oil seal.

SST 09608-35014 (09608—06020, 09608—06090)

Drive in depth: 11.2 — 12.2 mm (0.441 — 0.480 in.)
Transmission case installation surface

D6628
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D6664

06667

RM0008

ASSEMBLY OF TRANSMISSION

(See pages MT1-67, 68)
1. INSTALL OUTPUT SHAFT TO INTERMEDIATE PLATE
(a) Install the output shaft into the intermediate plate by
pushing on the output shaft and tapping on the in—
termediate plate.

(b) Using snap ring pliers, install the snap ring.

2. INSTALL INPUT SHAFT
(a) Apply gear oil to the needle roller bearing and install
it into the input shaft.
(b) Install the input shaft to the output shaft with the
synchronizer ring slots aligned with the shifting
keys.

3. INSTALL COUNTER GEAR

Install the counter gear into the intermediate plate while
holding the counter gear, and install the counter rear
bearing with a plastic hammer.

4. INSTALL REVERSE SHIFT ARM BRACKET
Install the reverse shift arm bracket and torque the bolts.
Torque: 18 N-m (185 kgf-cm, 13 fit-Ibf)
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RM0033

D6582

D6581

D6579

D6578

5. INSTALL REVERSE SHIFT ARM TO REVERSE SHIFT ARM
BRACKET

Install the reverse shift arm to the pivot of the reverse
shift arm bracket.

6. INSTALL REVERSE IDLER GEAR AND SHAFT

Align the reverse shift arm shoe to the reverse idler gear
groove and insert the reverse idler gear shaft to the inter—
mediate plate.

7. INSTALL REAR BEARING RETAINER
(a) Align the rear bearing retainer to the reverse idler
gear shaft groove.
(b) Install and torque the bolts.
Torque: 18 N-m (185 kgf-cm, 13 fit-Ibf)

8. INSTALL BALL AND THRUST WASHER

9. INSTALL COUNTER FIFTH GEAR WITH NO.3 HUB
SLEEVE ASSEMBLY AND NEEDLE ROLLER BEAR-
INGS

(a) Apply gear oil to the needle roller bearings.

(b) Install the counter 5th gear with No.3 hub sleeve

and needle roller bearings.



MT1-97

MANUAL TRANSMISSION — Assembly of Transmission

RMO0024

RM0025

D6674

D6810

10. INSTALL SYNCHRONIZER RING AND GEAR SPLINE
PIECE NO.5
(a) Install the synchronizer ring on gear spline piece
No. 5.
(b) Using SST and a hammer, drive in gear spline piece
No. 5 with the synchronizer ring slots aligned with
the shifting keys.
SST 09316-60010 (09316—00010)
HINT: When installing gear spline piece No.5, support
the counter gear in front with a 3-5 Ib hammer or equiva—
lent.
11. INSTALL LOCK NUT
(a) Engage the gear double meshing.

(b) Install and torque the lock nut.
Torque: 127 N-m (1, 300 kgf—cm, 94 ft-Ibf )

(c) Stake the lock nut.
(d) Disengage the gear double meshing.

12. INSPECT COUNTER FIFTH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the counter 5th gear
thrust clearance.
Standard clearance: 0.10 — 0.35 mm
(0.0039 - 0.0138 in.)
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RMO0065

2WD
SST

RM0070

4WD

RMO0071

RM0072

RM0073

13. INSTALL SPACER

14. INSTALL OUTPUT SHAFT REAR BEARING
Using SST and a hammer, drive in the rear bearing.
SST (2WD) 09309-35010
(4WD) 09316-60010
(09316-00010, 09316-00070)

15. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial

play.

Mark

Thickness mm (in.)

Mark

Thickness mm (in.)

>

« I O " MmO O W

2.65 — 2.70 (0.1043 — 0.1063)
2.70 — 2.75 (0.1063 — 0.1083)
2.75 — 2.80 (0.1083 — 0.1102)
2.80 — 2.85(0.1102 — 0.1122)
2.85 — 2,90 (0.1122 — 0.1142)
2.90 — 2.95(0.1142 — 0.1161)
2.95 — 3.00(0.1161 — 0.1181}
3.00 — 3.05 (0.1181 — 0.1201)
3.05 — 3.10(0.1201 — 0.1220}

w 3P vz 2 r

3.10 — 3.15 (0.1220 — 0.1240)
3.15 — 3.20 (0.1240 — 0.1260)
3.20 — 3.25 (0.1260 — 0.1280)
3.25 — 3.30(0.1280 — 0.1299)
3.30 — 3.35(0.1299 — 0.1319)
3.35 — 3.40(0.1319 — 0.1339)
3.40 — 3.45(0.1339 — 0.1358)
3.45 — 3.50 {0.1358 — 0.1378)

(b) Using a screwdriver and hammer, install the snap

ring.
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RM0074

RMO0075

RM0081

RM0045

16.—1(2WD)
INSTALL SPEEDOMETER DRIVE GEAR
(a) Using a screwdriver and hammer, install the front
snap ring.
(b) Install the ball and drive gear.
(c) Using a screwdriver and hammer, install the rear
snap ring.

16.-2(4WD)

INSTALL SLEEVE TO OUTPUT SHAFT

Using a plastic hammer, drive in the sleeve onto the out—
put shaft.

17. INSTALL SHIFT FORK SHAFT NO.4, REVERSE SHIFT

HEAD AND SHIFT FORK NO.3

(a) Place the shift fork No.3 into the groove of hub
sleeve No. 3.

(b) Install the shift fork shaft No.4 to shift fork No.3, re—
verse shift head and shift fork through the interme—
diate plate.

(c) Install the locking ball into the reverse shift head.

18. INSTALL SHIFT FORK SHAFT NO.3 AND SHIFT FORK
NO. 1
(a) Using a magnetic finger and screwdriver, install the
locking ball into the intermediate plate.

(b) Install the interlock pin into the shaft hole.
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(c) Place the shift fork No.1 into the groove of hub
sleeve No. 1.

(d) Install the fork shaft No.3 to the reverse shift fork
and shift head through the intermediate plate.

RM0094

19. INSTALL SHIFT FORK SHAFT NO. 1
(a) Using a magnetic finger and screwdriver, install the
interlock pin into the intermediate plate.

RM0082

(b) Install the interlock pin into the shaft hole.

RMQ046

(c) Install the fork shaft No. 1 to shift fork No .1 through
the intermediate plate.

RMO083

20. INSTALL SHIFT FORK SHAFT NO.2 AND SHIFT FORK
(a) Using a magnetic finger and screwdriver, install the
interlock into the intermediate plate.

RMQ083




MT1-101

MANUAL TRANSMISSION — Assembly of Transmission

RM0092

RM0091

RMOQ060

RMO095

(b) Place the shift fork No.2 into the groove of hub
sleeve No.2.

(c) Install fork shaft No.2 to shift fork No.1 and No.2
through the intermediate plate.

21. INSTALL SHIFT FORK SHAFT NO.5
Install the shift fork shaft No.5 to reverse shift head
through the intermediate plate.

22. INSTALL SLOTTED SPRING PINS
Using a pin punch and hammer, drive in the two slotted
spring pins to the reverse shift head and shift fork.

23. CHECK INTERLOCK
(a) Shift fork shaft No. 1 to the 1 st speed position.
(b) No.2, No.3, No.4 and No.5 fork shafts should not
move.

24. INSTALL SNAP RINGS
Using pliers and a hammer, install the three snap rings.
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25. INSTALL SET BOLTS
Install and torque the three bolts.
Torque: 20 N-m (200 kgf-cm, 14 ft-Ibf)

RM0058

26. INSTALL LOCKING BALLS, SPRINGS AND SCREW
PLUGS
(a) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(b) Install the four locking balls, springs and screw

plugs.

RM0057

(c) Using a torx socket wrench, torque the screw plugs.
(Torx socket wrench T40 09042-00020)
Torque: 19 N — m (190 kgf — cm, 14 ft — Ibf)

RM0061

27. INSTALL MAGNET TO INTERMEDIATE PLATE

28. DISMOUNT INTERMEDIATE PLATE FROM VISE
(a) Dismount the intermediate plate from the vise.
(b) Remove the bolts, nuts and plate washers.

D6544

29. INSTALL TRANSMISSION CASE
(a) Remove the any packing material and be careful not
—/\ ’—[m to drop oil on the contacting surfaces of the interme—
8 diate plate or transmission case.
Q{g Seal (b) Apply seal packing to the transmission case as
O % Packing shown.
%\ Ve Seal packing: Part No. 08826—00090, THREE BOND
1281 or equivalent

D6691
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(c) Align the each bearing outer race, each fork shaft
end and reverse idler gear shaft end with the case in—
stallation holes, and install the case.

If necessary, tap on the case with a plastic hammer.

RM0O084

30. INSTALL BEARING SNAP RINGS
Using a snap ring expander, install the two snap rings to
the input shaft bearing and counter gear front bearing.

RMO0056

31. INSTALL FRONT BEARING RETAINER
(a) Remove the any packing material and be careful not
to drop oil on the contacting surfaces of the front
bearing retainer or transmission case.
(b) Apply seal packing to the retainer as shown.
Seal packing: Part No. 08826—00090, THREE BOND
1281 or equivalent

D6696

(c) Apply liquid sealer to the bolt threads.
Sealant: Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent

(d) Install and torque the bolts.

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

RMO0033

32.-1 (2WD)
INSTALL EXTENSION HOUSING, SHIFT AND SELECT
LEVER AND SHIFT LEVER HOUSING
(a) Remove the any packing material and be careful not
to drop oil on the contacting surfaces of the exten—
sion housing or transmission case.
(b) Apply seal packing to the extension housing as
shown.
Seal packing: Part No. 08826—00090, THREE BOND

RMO0047

1281 or equivalent
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RMO184

RM0208

RM0208

RMO0315

RM0316

(c) Install the shift and select lever into the extension
housing.

(d) Connect the shift and select lever to the fork shaft
and put in the shift lever housing.

(e) Align the fork shaft No.5 to the extension housing
installation hole and push in the extension hous-

ing.

(f) Install and torque the extension housing bolts.
Torque: 37 N—-m (380 kgf—cm, 27 ft—Ibf)

(g9) Install and torque the shift lever housing bolt.
Torque: 38 N-m (390 kgf-cm, 28 ft-Ibf)

32.-2(4WD)
INSTALL TRANSFER ADAPTOR, SHIFT LEVER SHAFT
AND SHIFT LEVER HOUSING
(a) Remove the any packing material and be careful not
to drop oil on the contacting surfaces of the transfer
adaptor or transmission case.
(b) Apply seal packing to the transfer adaptor as shown.
Seal packing: Part No. 08826—00090, THREE BOND
1281 or equivalent

(c) Install the shift and select lever into the transfer
adaptor.

(d) Connect the shift and select lever to the fork shaft
and put in the shift lever housing.

(e) Align the fork shaft No.5 to the transfer adaptor
installation hole and push in the transfer adaptor.
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RMQ310

RMO0309

2WD

RMO167

RMO0308

2WD

RMO166

(f) Install and torque the bolts.
Torque: 37 N-m (380 kgf—cm, 27 ft-Ibf)

(9) Install and torque the shift lever housing bolt.
Torque: 38 N-m (390 kgf-cm, 28 ft-Ibf)
(h) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833-00080, THREE BOND
1344,
LOCTITE 242 or equivalent

33. INSTALL LOCKING BALL, SPRING AND SCREW PLUG
(a) Apply liquid sealer to the plug threads.
Sealant: Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(b) Install the locking ball, spring and plug.

(c) Torque the plug.
(Torx socket wench T40 09042—-00020)
Torque: 19 N — m (190 kgf — cm, 14 f t — Ibf)
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RMO307

34. AFTER INSTALLING EXTENSION HOUSING OR
TRANSFER ADAPTOR CHECK FOLLOWING ITEMS
(a) Check to see that the input and output shafts rotate
smoothly.
(b) Check to the that shifting can be made smoothly to
all positions.

35. INSTALL RESTRICT PINS

2WD
(a) Install the black pin on the reverse gear/5th gear
side.
(b) Install another pin and torque the pins.
Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)
RM0212
4wD

RM0317

36. INSTALL CLUTCH HOUSING
(a) Install the clutch housing.
(b) Install and torque the nine bolts.
Torque: 36 N-m (370 kgf—cm, 27 ft-Ibf)

RM0051
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RM0326

RMO0318

37.-1 (2WD)
INSTALL SHIFT LEVER RETAINER
Torque: 16 N-m (160 kgf —cm, 12 ft-Ibf)

37.-2(4WD)
INSTALL SHIFT LEVER RETAINERS WITH NEW
GASKETS

(a) Apply liquid sealer to the bolt threads.

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

LOCTITE 242 or equivalent
(b) Install the torque the four bolts.
Torque: 18 N — m (185 kgf — cm, 13 ft — Ibf)

38. INSTALL BACK-UP LIGHT SWITCH
Torque: 37 N-m (380 kgf-cm, 27 ft-Ibf)

39. (2WD)
INSTALL SPEEDOMETER DRIVEN GEAR
(a) Install speedometer driven gear and lock plate.
(b) Install and torque the bolt.
Torque: 11 N-m (115 kgf-cm, 8 ft—Ibf)

40. INSTALL RELEASE FORK AND BEARING
(See page CL—14)



MT2-1
MANUAL TRANSMISSION -

W55 AND W56 MANUAL TRANSMISSION



MT2-2

MANUAL TRANSMISSION - DESCRIPTION

DESCRIPTION S
PRECAUTIONS

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

Using a razor blade and gasket scraper, remove all the old packing (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 the seal packing in approx. 1 mm (0.04 in.) bead along the sealing surface.

Parts must be assembly within 10 minutes of application. Otherwise, the packing (FIPG) material
must be removed and reapplied.

DESCRIPTION

* The W55 and W56 manual transmissions are three—shift type, having an input shaft, output
shaft and counter gear. Power is transmitted from the input shaft to the counter gear, and
then to the output shaft which is co—axially fitted to the input shaft. The input shaft and the
output shaft are engaged directly to each other in the 4th gear position.

* The 1 st through 5th gears are constant mesh gears which use an inertia lock key type
synchromesh mechanism. The reverse gear is a sliding mesh gear which is engaged by
sliding the idler gear.

* W55 and W56 are manual transmissions use a single—cone synchromesh mechanism foi
the reverse gear.

Q03080 Q03081
Type of Transmission W55 W56
Type of Engine 22R-E
1st 3.566 3.954
2nd 2.056 2.141
. 3rd 1.384 —
Gear Ratio ath 1.000 -
5th 0.850 -
Reverse 4.091 «—
Oil Capacity 2.6 liters (2.7 US.qgts, 2.3 Imp.qts) 2.9 liters (3.0 US.qgts, 2.6 Imp—qts)
Oil Viscosity SAE 75W-90 or 80W-90
Oil Grade API GL4

20469,
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OPERATION

MT2-3

OPERATION

* The illustrations below show the engagements of transmission gears.

Q00691

1st Gear

| 1%

1st

2nd Gear

2nd

3rd Gear

=" :inr

3rd

Reverse Idler Gear

4th

Counter 5th Gear
5th

A Reverse Gear

A’ w

Rev.

204698
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PREPARATION
SST (SPECIAL SERVICE TOOLS)

MTO04 - 01

09213-36020 Timing Gear Remover

09308-00010 Qil Seal Puller

09308-10010 Qil Seal Puller

09312—20011 Transmission Gear Remover &

.7 _% Replacer
’ @

(09313-00010) Reverse Gear Remover

(09313—-00030) Rear Bearing Replacer

(09313-00040) Plate wAw

(09313-00050) Plate wBw

09316-60010 Transmission & Transfer Bearing
Replacer

(09316—00010) Replacer Pipe

09325-20010 Transmission Oil Plug

09506-35010 Differential Drive Pinion Rear
Bearing Replacer

09608-12010 Front Hub & Drive Pinion Bearing
Replacer Set
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MT2-5

.............................................. (09608-00020) Remover & Replacer Handle

(09608-00050) Drive Pinion Front Bearing Cup
Replacer

09608-20012 Front Hub & Drive Pinion Bearing
Tool Set

(09608—-00080) Replacer

(09608—03020) Handle

09608-35014 Axle Hub & Drive Pinion Bearing
Tool Set

(09608—06020) Handle

(09608-06090) Front Hub Outer & Steering Worm
Bearing Replacer

(09608-06100) Front Hub Outer Replacer

09950-00020 Bearing Remover

09950-00030 Bearing Remover Attachment

09950-20017 Universal Puller
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RECOMMENDED TOOLS

MTO008~01

/ 09031-00030 Pin Punch

09905-00012 Snap Ring No. 1 Expander

09042-00020 Torx Socket t40

EQUIPMENT

MY008—01

Dial indicator or dial indicator with magnetic base

Torque wrench

MT007-02
ltem Capacity Classification
] API| GL—4
Manual transmission 2.6 liters (2.7 US gts, 2.3 Imp.qgts) SAE 75W-90 or 80W-90

SSM (SPECIAL SERVICE MATERIALS)

MT008—01

08826—-00090 Seal Packing 1281,
Three bond 1281 or equivalent

Transmission case x Intermediate
plate

Front bearing retainer x
Transmission case

08833-00080 Adhesive 1344,
THREE BOND 1344,
LOCTITE 242 or equivalent

Straight screw plug
Front bearing retainer bolt
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TROUBLESHOOTING

MT2-7

TROUBLESHOOTING

MT009-01

You will find the troubles using the table well shown in this table, each number shows the priority
of causes in troubles. Check each part in order. If necessary, replace these parts.
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Noise 313
Oil leakage 1 21213
Hard to shift or will not shift 1 2
Jumps out of gear 11213 /{3
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ASSEMBLY REMOVAL AND
INSTALLATION |

TRANSMISSION REMOVAL AND e
INSTALLATION

Transmission
Back-up Light Switch Connector

Clutch Release Cylinder

Shift Lever

Starter

Speed Sensor Connector

Engine Rear Mounting

Fan Shroud

Stiffener Plate

37 {380, 27)

wmEmEre

yz—emzAm)

95 (970, 70)

Stabilizer Bracket

Exhaust Pipe

Frame Auxiliary Crossmember

[N-m (kgf-cm, ft-Ibf}] : Specified torque
4 Non-reusable part

Q03156
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TRANSMISSION WITH TRANSFER
REMOVAL AND INSTALLTION

74 (750, 54)

Switch
I I Connector Transmission Shift
Lever
mm Transfer Shift
@

Lever
&7

Frame Cross-
member No, 2

95 (970, 70)

Stiffener Plate
Rear Propeller
Shaft E
Stabilizer [ 36 (370,27) |

xhaust Pipe Q)
W ’ Bracket om0, 221"
< JT §

(%——-Speed Sensor Connector

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

Q03147




2WD

Extension Housing

MT2-10
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COMPONENT PARTS REMOVAL

COMPONENT PARTS REMOVA

L
COMPONENTS

25 (250, 18)

MT00D—02

37 {375, 27}

Snap Ring

Transmission Case

¥

Clutch Housing

40 (410, 30)

Back-Up Light Switch
40 (410, 30) l

% Straight Screw Plug
25 (250, 18) |

WMO0319
b
Intermediate Plate Output Shaft
Locking Ball
Spring
Input Shaft Q@——% Straight Screw Plug
v
" |
Q00844
4WD
§ Shift Lever
3 i Shift Lever =2 S:{‘;’,?.;,
Control Retainer :
E ; Gasket Ty Oil Baffle
- Restrict Pin —&» >

Plate

~

% Transfer Adaptor

Restrict Pin
37 (376, 27)

[N'm (kgf-cm, ft-Ibf})] : Specified torque
4 Non-reusable part

% Precoated part

[371375,271] [40 410, 301 ]
Q01548

Q03188

204917
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No. 1 Shift Fork Shaft
No. 1 Shift Fork

U___,___—-————No. 1 Interlock Pin

Snap Ring —=@

0// No. 2 Interlock Pin

Reverse Shift Arm
No. 3 Interlock Pin

@
No. 2 Shift Fork Shaft
. S 25 (250, 18)
Shift Arm Shoe ; —{25 (250, 18) |
ift Arm Sho —%\( 4
e
No. 2 Shift Fork Reverse Shift Head ® |

No. 3 Shift Fork

| \@\
Snap Ring ———® No. 4 Shift Fork
M— Shaft

No. 3 Shift Fork Shaft

Reverse Gear
Needte Roller Bearing

Output Shaft

Snap Ring
5th Gear

Input Shaft

Speedometer Drive Gear

22\ Wz -' Rear Bearing
Retamer 7,
~ : Z i
13(185 13 . @Bearmg
- - Z
Snap RIUQ =5

y Snap Ring Bearln?\
Synchronizer Ring Clip

f N Snap Ring
Intermediate Plate > ’. ~‘CIUtCh Hub No. 3 ®‘©—Snap Fing
Counter Gear
i pacer
R?\ - ’““ Bearing
Snap Ring ? Reverse Idler Gear
Shaft

Synchronizer Ring Assembly

with Hub Sleeve No. 3
Qil Separater Rear Magnet

Reverse ldler Gear Shaft
18 (185, 13)

[N-m (kgf-cm, ft-lbf}]

: Specified torque
4 Non-reusable part

003063
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BASIC SUBASSEMBLY SEPARATION

1. REMOVE BACK - UP LIGHT SWITCH, VEHICLE
SPEED SENSOR (2WD) AND ENGINE REAR MOU-
NTING

2. REMOVE CLUTCH HOUSING FROM TRANSMIS—-
SION CASE

Remove the nine bolts and clutch housing from the

transmission case.

0274

3. (2wD)
REMOVE EXTENSION HOUSING
(a) Remove the six bolts.
(b) Remove the shift lever retainer and oil baffle plate.

(c) Remove the two restrict pins.

(d) Remove the shift lever housing set bolt.

(e) Remove the nine bolts.

(f) Using a plastic hammer, tap the extension housing.

(g) Disengage the shift and select lever from the shift
head.

(h) Pull out the extension housing.
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4. (4WD)
REMOVE TRANSFER ADAPTOR
(a) Remove the six bolts, shift lever retainer and gasket.
(b) Remove the select return spring from the shift lever
retainer.

(c) Remove the two restrict pins and gaskets.

WMO0315

(d) Remove the shift lever housing set bolt.

(e) Remove the nine bolts.

(f) Using a plastic hammer, tap the transfer adaptor.

(g) Disengage the shift and select lever from the shift
head.

(h) Pull out the transfer adaptor.

5. REMOVE FRONT BEARING RETAINER AND BEAR-
ING SNAP RINGS
(a) Remove the seven bolts and front bearing retainer.
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— COMPONENT PARTS REMOVAL

000844

WMO013

WMO015 WM0014

202508
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000845

(b) Using a snap ring pliers, remove the two bearing snap
rings.

6. SEPARATE INTERMEDIATE PLATE FROM TRANS-
MISSION CASE
(a) Using a plastic hammer, carefully tap the transmission
case.
(b) Pull the transmission case from the intermediate
plate.

7. REMOVE FRONT MAGNET

8. MOUNT INTERMEDIATE PLATE IN VISE
(a) Use two long clutch housing bolts, plate washers and
suitable nuts as shown.

NOTICE: Install the plate washers in reverse of normal.
Increase or decrease plate washers so that the bolt tip
and the front tip surface of the nut are aligned.

(b) Mount the intermediate plate in a vise.

9. REMOVE OIL SEPARATOR
Remove the two bolts and oil receiver.
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WH0027

10. REMOVE LOCKING BALL AND SPRING
(a) Using a hexagon wrench, remove the four plugs.

(b) Using a magnetic finger, remove the three springs and
balls.

11. REMOVE SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR
(a) Remove the No. 1 shift fork set bolt.

(b) Remove the No.2 shift fork set bolt.

(c) Remove the reverse idler gear shift stopper.
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(d) Remove the reverse idler gear and shaft.

(e) Remove the No.1 shift fork and shaft.

(f) Using a magnetic finger, remove the No—1 and No.2
interlock pins.

(g) Using two screwdrivers and a hammer, tap out the
snap ring from the No.2 fork shaft.

(h) Remove the No.2 shift fork and shaft.
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(i) Using a magnetic finger, remove the No.3 interlock
pin.

iE

= e
i 2

AV/ |

WMO0310 WMO0033

(j) Using two screwdrivers and a hammer, tap out the
snap ring from the No.3 fork shaft.

Q01837

(k) Using a pin punch and hammer, drive out the slotted
spring pin from the No.3 shift fork.

(I) Using a hexagon wrench, remove the plug.

(m) Using a magnetic finger, remove the spring and ball.
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(n) Pull out the No.4 shift fork shaft.
(o) Remove the interlock pin.

(p) Remove the No.3 shift fork, fork shaft and reverse
shift arm with the pin.

12. (2WD)

REMOVE SPEED SENSOR DRIVE GEAR
Pry out both ends of the clip and remove the drive
gear.

13. INSPECT COUNTER FIFTH GEAR THRUST CLEAR-
ANCE
Using 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 FIFTH GEAR AND NEEDLE ROLLER
BEARING
(a) Using a snap ring expander, remove the snap ring.
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202527

Q00851

Q00853

(b) Using SST, remove the rear bearing, spacer, 5th gear
and bearing.
SST 09213-36020
NOTICE: Be careful not to catch the output shaft rear
bearing roller on the counter 5th gear.
(c) Remove the spacer.

15. REMOVE SYNCHRONIZER RING ASSEMBLY WITH
NO.3 HUB SLEEVE AND NO.3 CLUTCH HUB
(a) Remove the synchronizer ring assembly with No.3
hub sleeve from the No.3 clutch hub.

(b) Remove the spacer.
(c) Using two screwdrivers and a hammer, tap out the
snap ring.

(d) Using SST, remove the No.3 clutch hub.
SST 09213-36020

16. REMOVE REAR MAGNET
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17. REMOVE OUTPUT SHAFT REAR BEARING AND
FIFTH GEAR
(a) Using two screwdrivers and a hammer, tap out the
snap ring.

(b) Using SST, remove the rear bearing and 5th gear.
SST 09312-20011 (09313—-00030, 09313-00040,
09313-00050)

18. REMOVE REVERSE GEAR
(a) Using a snap ring expander, remove the snap ring.

(b) Using SST, remove the reverse gear.
SST 09950-20017

19. REMOVE CENTER BEARING RETAINER
(a) Using a torx socket wrench, unscrew the torx screws
and remove the retainer.
Torx wrench T40 09042-00020
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(b) Using a snap ring expander, remove the snap rings.

20. REMOVE OUTPUT SHAFT AND COUNTER GEAR AS
A UNIT FROM INTERMEDIATE PLATE
(a) Remove the output shaft, input shaft and counter gear
as a unit from the intermediate plate by pulling on the
counter gear and tapping on the intermediated plate
with a plastic hammer.
(b) Remove the input shaft from the output shaft.
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INPUT SHAFT
COMPONENTS

MTOOF 02

Snap Ring

¢ Non-reusable part

@ Bearing

Bearing

Input Shaft Synchronizer Ring

10301

000550

D9740

202534

MY00G -02

INPUT SHAFT INSPECTION
INSPECT SYNCHRONIZER RING

(a) Check for wear or damage.

(b) Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while
pushing it to the gear cone and check that the ring is
locked.

If the braking effect is insufficient, apply a small
amount of fine lapping compound between the
synchronizer ring and gear cone.

NOTICE:

*  Wash off completely the fine lapping compound
after rubbing.

* Check again the braking effect of the synchronizer

ring.

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

0.5 mm (0.020 in:)
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Q00857

SST

000878

HINT:

* When replacing either a synchronizer ring or
gear, apply a small amount of fine compound
between the synchronizer ring and gear cone.
Lightly rub the synchronizer ring and gear cone
together.

* When replacing both the synchronizer ring and
gear, there is no need to apply any compound or
to rub them together.

NOTICE: Wash off completely the fine lapping com-

pound after rubbing.

MTOOH-01

BEARING REPLACEMENT
IF NECESSARY, REPLACE INPUT SHAFT BEARING
(a) Using a snap 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
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(d) Select a snap ring that will allow minimum axial play.

Mark Thickness m m (in.)
1 2.05 — 2.10 (0.0807 — 0.0827)
2 2.10 — 2.15 (0.0827 — 0.0846)
3 2.15 — 2.20 (0.0846 — 0.0866)
4 2.20 — 2.25 (0.0866 — 0.0886)
5 2.25 — 2.30 (0.0886 — 0.0906)
11 2.30 — 2.35 (0.0806 — 0.0925)
000858 12 2.35 — 2.40 (0.0925 — 0.0945)

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

Q00856
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OUTPUT SHAFT .
COMPONENTS
Hub Sleeve No.2 Synchronizer Outer Ring
Clutch Hub No.2
3rd Gear
9 ;; §— Shifting Key Spring
Snap Ring S Shifting Key Locking Ball
———@ Bearing
e 1st Gear
Output Shaft
Needle Roller Bearing % Needle Roller Bearing
@ % S
2nd Gear % _ Inner Race
‘ (e ﬂ“
= Synchronizer Ring
= Hub Sleeve No.1
ifting Key Sprin
& shifting Key Spring
©—— Shifting Key
Synchronizer Outer Ring
03058

MT00K-02

od 2d 1ot OUTPUT SHAFT DISASSEMBLY
1. INSPECT EACH GEAR THRUST CLEARANCE
Using a feeler gauge, measure the thrust clearance of
each gear.
Standard clearance:
= 0.10-0.25 mm (0.0039-0.0098 in.)
A Maximum clearance:
1 0.30 mm (0.0118 in.)

Q03103
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2. INSPECT EACH GEAR OIL CLEARANCE
Using a dial indicator, measure the oil clearance of
each gear.
Standard clearance:
1 st and 2nd gear

0.009-0.060 m m (0.0004-0.0024 in.)
3rd gear

0.015-0.066 mm (0.0006—0.0026 in.)
Maximum clearance:
1st and 2nd gear

0.15 mm (0.0059 in.)
3rd gear

0.20 mm (0.0079 in.)
If the clearance exceeds the maximum, replace the
gear, shaft or needle roller bearing.

3. REMOVE OUTPUT SHAFT CENTER BEARING AND
FIRST GEAR ASSEMBLY
(a) Shift the No. 1 hub sleeve onto the 2nd gear.
(b) Using a press, remove the center bearing, 1st gear,
needle roller bearing, inner race and synchronizer ring.

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

5. REMOVE NO.1 HUB SLEEVE ASSEMBLY, SECOND
GEAR AND NEEDLE ROLLER BEARING

Using a press, remove the parts from the shaft as an

assembly.
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6. REMOVE NO.1 HUB SLEEVE, SHIFTING KEYS AND
SPRINGS FROM CLUTCH HUB NO.1
(a) Remove the No. 1 clutch hub from the No. 1 hub
sleeve.

(b) Push the shifting key spring with screwdriver, remove
the three shifting keys and key springs.

7. REMOVE NO. 2 HUB SLEEVE ASSEMBLY AND
THIRD GEAR
(a) Using a snap ring expander, remove the snap ring.

(b) Using a press, remove the No.2 hub sleeve, synchro—
nizer ring and 3rd gear.

8. REMOVE NO.2 HUB SLEEVE, SHIFTING KEYS AND
SPRINGS FROM NO.2 CLUTCH HUB
(a) Remove the No. 2 hub sleeve from the No. 2 hub
sleeve.
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WMO0066

(b) Push the shifting key spring with screwdriver, remove
the three shifting keys and key springs.

MT032-01

OUTPUT SHAFT COMPONENT PARTS

INSPECTION
1. INSPECT SYNCHRONIZER RINGS

(a) Check for wear or damage.

(b) Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while
pushing it to the gear cone and check that the ring is
locked. If the braking effect is insufficient, lightly rub
the synchronizer ring and gear cone by applying a
small amount of fine lapping compound.

NOTICE:

*  Wash off completely the fine lapping compound
after rubbing.

*  Check again the braking effect of the synchronizer
ring.

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

0.5 mm (0.020 in.)

HINT:

* When replacing either a synchronizer ring or
apply a small amount of fine lapping compound be—
tween the synchronizer ring and gear cone. Lightly
rub the synchronizer ring and gear together.

* When replacing both the synchronizer ring and gear,
there is no need to apply any compound or to rub
them together.

NOTICE: Wash off completely the fine lapping compound
after rubbing.

2. INSPECT CLEARANCE OF SHIFT FORKS AND HUB

SLEEVES

Using a feeler gauge, measure the clearance between

the hub sleeve and shift fork.

Minimum clearance:

1.0 mm (0.039 in.)

If the clearance exceeds the maximum, replace the

shift fork or hub sleeve.

!
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Q00861

3. INSPECT OUTPUT SHAFT AND INNER RACE
(a) Using vernier calipers, measure the output shaft
flange thickness.
Minimum thickness:
5.60 mm (0.2204 in.)
If the thickness exceeds the minimum, replace the
output shaft.

(b) Using vernier calipers, measure the inner race flange
thickness.
Minimum thickness:
4.78 mm (0.1882 in.)
If the thickness exceeds the minimum, replace the
inner race.

(c) Using a micrometer, measure the outer diameter of
the output shaft journal.
Minimum diameter:
2nd gear
42.975 mm (1.6919 in.)
3rd gear
31.969 mm (1.2586 in.)
If the outer diameter exceeds the minimum, replace
the output shaft.

(d) Using a micrometer, measure the outer diameter of
the inner race.

Minimum diameter:
42.975 mm (1.6919 in.)

If the outer diameter exceeds the minimum, replace
the inner race.

(e) 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.
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Q00882

A
%

il Y
asiial Z| -
4 %

Front Front

Q00879

202648

Q00865

WMo115

MTOOM—02

OUTPUT SHAFT ASSEMBLY

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.
1. INSTALL NO.1 AND NO.2 CLUTCH HUB INTO HUB
SLEEVE
(a) Install the three shifting key springs to the clutch hub.
(b) While pushing the shifting key spring with screw—
driver, install the three shifting keys.

(c) While pushing the three shifting keys, install the
clutch hub to the hub sleeve.

2. INSTALL THIRD GEAR AND NO.2 CLUTCH HUB ON
OUTPUT SHAFT
(a) Apply gear oil to the shaft.
(b) Place the synchronizer ring on the gear and align the
ring slots with the shifting keys.

(c) Using a press, install the 3rd gear and No.2 clutch
hub.
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1M0119

3. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.)
c-1 1.75—1.80 (0.0689—-0.0709)
D 1.80—1.85 (0.0709—-0.0728)
11 1.86—1.91 (0.0732—-0.0752)
12 1.92—-1.97 (0.0756—0.0776)
13 1.88—-2.03 (0.0780—0.0799)
14 2.04--2.09 (0.0803-0.0823)
15 2.10—2.15 (0.0827—0.0846)

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

4. INSPECT THIRD GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 3rd gear thrust
clearance.
Standard clearance:

0.10-0.25 m m (0.0039-0.0098 in.)

5. INSTALL SECOND GEAR AND NO.1 CLUTCH HUB
(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 No.1 clutch
hub.
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WH0120

SST

6. INSPECT SECOND GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 2nd gear thrust
clearance.
Standard clearance:

0.10-0.25 mm (0.0039-0.0098 in.)

7. INSTALL LOCKING BALL AND FIRST GEAR AS-
SEMBLY
(a) Install the locking ball in the shaft.
(b) Apply gear oil to the bearing.
(c) Assembly the 1 st 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
and turn the inner race to align it with the locking ball.

8. INSTALL OUTPUT SHAFT CENTER 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 1 st gear inner race to prevent it frorn
falling.

SST 09506 —35010

9. INSPECT FIRST GEAR THRUST CLEARANCE
Using a feeler gauge, measure the 1st gear thrust
clearance.
Standard clearance:

0.10-0.25 mm (0.0039-0.0098 in.)



MT2-33
MANUAL TRANSMISSION - COUNTER GEAR AND REVERSE IDLER GEAR

COUNTER GEAR AND REVERSE
IDLER GEAR
COMPONENTS

MTOON—02

Shaft Stopper D Snap Ring

0

Bearing Snap Ring

@L Counter 5th Gear
Reverse Synchronizer Pull Ring
Synchronizer Corn Ring
5th Synchronizer Ring

Reverse Synchronizer Ring

Re—— Shifting Key Spring
QL— Shifting Key

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

003059

COUNTER GEAR COMPONENT PARTS

DISASSEMBLY
1. REMOVE NO.3 HUB SLEEVE, SHIFTING KEYS AND
SPRINGS FROM SYNCHRONIZER RING
(a) Remove the synchronizer ring assembly from No.3
hub sleeve.

A0 g"l.“.‘m"ﬂ'

\ &

=7

Q00870

(b) Turn the reverse synchronizer pull ring.

Q00871
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(c) Remove the reverse synchronizer ring and 5th syn—
chronizer ring.

(d) Turn the reverse synchronizer pull ring, separate pull
ring and corn ring.

(e) While pushing the shifting key spring to out slide with
two screwdrivers, remove the shifting keys and key
springs, from remove synchronizer ring.

COUNTER GEAR AND REVERSE IDLER

GEAR COMPONENT PARTS INSPECTION
1. INSPECT COUNTER 5TH GEAR OIL CLEARANCE
(a) Install the spacer, counter 5th gear and needle roller
bearing to counter gear.
(b) Using a dial indicator, measure the counter 5th gear
oil clearance.
Standard clearance:
0.009-0.06 mm (0.0004-0.0024 in.)
Maximum clearance:
0.15 mm (0.0059 in.)
If the clearance exceeds the maximum, replace the
counter gear or needle roller bearing or counter 5th
gear.
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2. INSPECT COUNTER GEAR
Using a micrometer, measure the outer diameter of
the counter shaft journal.
Minimum diameter:
Part A
26.975 mm (1.0620 in.)
Part B
29.95 mm (1.1791 in.)

3. INSPECT REVERSE IDLER GEAR OIL CLEARANCE
Using a dial indicator, measure the reverse idler gear
oil clearance.
Standard clearance:
0.041-0.074 mm (0.0016-0.0029 in.)
Maximum clearance:
0.194 mm (0.0076 in.)
If the clearance exceeds the maximum, replace the
gear or shaft.

K0541 202655

4. INSPECT CLEARANCE OF REVERSE IDLER GEAR
AND SHIFT ARM SHOE
Using a feeler gauge, measure the clearance between
the reverse idler gear and shift arm shoe.
Standard clearance:
0.20-0.41 mm (0.008-0.0161 in.)
Maximum clearance:
0.9 mm (0.0354 in.)
If the clearance exceeds the maximum, replace the

shift arm shoe or reverse idler gear.

5. INSPECT FIFTH SYNCHRONIZER RING
(a) Check for wear or damage.
(b) Install the synchronizer pull ring, corn ring and outer
ring to 5th gear.

(c) Check the braking effect of the synchronizer ring.
Turn the synchronizer ring in one direction while
pushing it to the gear cone and check that the ring i
locked.
If the backing effect is insufficient, replace the syn—
chronizer rings.
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6. INSPECT CLEARANCE OF SHIFT FORKS AND HUB
SLEEVES

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.

WMO0066

MTOOR-02

BEARING REPLACEMENT
1. IF NECESSARY, REPLACE COUNTER GEAR FRONT
BEARING AND SIDE RACE
(a) Using snap ring pliers, remove the snap ring.
(b) Using SST, press out the bearing.
SST 09950-00020
(c) Check the side race for wear or damage.

WMo073

(d) If necessary, remove the side race.
Using SST and socket wrench, remove the side race.
SST 09950-20017

(e) Using a socket wrench, press in a hew bearing, side
race and inner race.
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(f) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.)

A . 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)

MmO |O(®m

E9855

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

€9851

2. IF NECESSARY, REPLACE COUNTER GEAR
CENTER BEARING
(a) Remove the bearing from the counter gear.
(b) Install a new bearing on the counter gear.
HINT: Engage the roller cages.

WMOO73
(c) Using SST, tap out the bearing outer race.
SST 09608-35014 (09608-06020, 09608—06090)
HINT: The outer race will be installed later, as the
transmission is assembled.
SST TS

MT008-02

COUNTER GEAR COMPONENT PARTS

ASSEMBLY
1. INSTALL SYNCHRONIZER RING ASSEMBLY TO
NO.3 HUB SLEEVE
(a) Push the synchronizer spring, install the shifting key
and key spring to reverse synchronizer ring.
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(b) Using a screwdriver, push the three key springs into
the synchronizer ring spring gear.

(c) Install the synchronizer corn ring to reverse synchro—
nizer pull ring.

(d) Install the 5th synchronizer ring.

(e) Install the reverse synchronizer ring.

000872

(f) Turn the reverse synchronizer pull ring.

Q00874

(g) While pushing three shifting keys, install the synch—
ronizer ring assembly to No.3 hub sleeve.

Q00890

Q00881
202658
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FRONT BEARING RETAINER
COMPONENT

MT00T—-01

Front Bearing Retainer

& { @ Oil Seal

4 Non-reusable part

MTO0U-02

OIL SEAL REPLACEMENT

IF NECESSARY, REPLACE FRONT BEARING RE-
TAINER OIL SEAL
(a) Using a screwdriver, pry out the oil seal.

WM0071

(b) Using SST and a press, install a new oil seal.
SST 09608-20012 (09608—-03020, 09608—00080)
Drive in depth:
11.4-12.0 mm (0.449-0.472 in.) from retainer.

10072
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EXTENSION HOUSING AND
TRANSFER ADAPTOR —

COMPONENT
2WD
3 . Q £
% Plug [25 (250, 18)]
Reverse Restrict Pin Slotted Spring Pin Shift Lever Housing
- [}
- \\\\ @ ;
Shift and Select Lever s % ‘
@ 7 ) #0il Seal
Oil Receiver
Bearing Pipe
Snap Ring
4WD

% Plug

Reverse Restrict Pin
Shift and Select Lever

Snap Ring ‘—'@

Bearing

Transfer Adaptor

[N-m (kgf-cm, ft-Ibf})| : Specified torque
4 Non-reusable part 3/%053?6
* Precoated part

204680
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2wo | REVERSE RESTRICT PIN REPLACEMENT

1. REMOVE REVERSE RESTRICT PIN
(a) Using a hexagon wrench, remove the screw plug.

Q00897 204706

WMO0312
204936

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

spring pin.
(c) Pull off the lever housing and slide out the shaft.

2. INSPECT REVERSE RESTRICT PIN
Turn and push the reverse restrict pin by hand while
applying direction.

E9877

3. INSTALL REVERSE RESTRICT PIN

Slotted (a) Install the lever housing.

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

Reverse Restrict Pin
£9885 202661
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2WD

Q00897

204706

WMO0312

204936

WMO0086 WMO0313

204623

WM00s7

(c) Apply liquid sealer to the plug.
Sealant:
Part No. 08833-00080, THREE BOND 7344, LOC-
TITE 242 or equivalent
(d) install and torque the screw plug.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

MTOOX—02

BEARING REPLACEMENT

IF NECESSARY, REPLACE REAR BEARING OUT
REAR RACE

(a) Using two screwdrivers, remove the snap ring.

(b) Using SST and a hammer, tap out the outer race.
SST 09608—-12010 (09608—00020, 09608—00050)

(c) Using SST, install a new outer race.
SST 09608-35014 (09608—-06020, 09608—06100)



MT2-43

MANUAL TRANSMISSION - EXTENSION HOUSING AND TRANSFER ADAPTOR

w0110

Wo112

GMO0057

GMO0058

(d) Using a screwdriver, install the snap ring.

OIL SEAL REPLACEMENT
(2wWD)
IF NECESSARY, REPLACE EXTENSION HOUSING
OIL SEAL
(a) Using SST, remove the oil seal.
SST 09308-00010 or
09308-10010
(w/ output shaft installed)
(b) Using SST, drive in a new oil seal.
SST 09325-20010

(4WD)
IF NECESSARY, REPLACE TRANSFER ADAPTOR
OIL SEAL

(a) Using a screwdriver, pry out the oil seal.

(b) Using SST and a hammer, drive in a new oil seal.
SST 09325-12010
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WM0078

D6662 202662

000876

COMPONENT PARTS INSTALLATION
BASIC SUBASSEMBLY REASSEMBLY

HINT: Coat all of the sliding and rotating surface with
gear oil before assembly.
1. INSTALL OUTPUT SHAFT TO INTERMEDIATE
PLATE
(a) Before installing the output shaft, use SST to remove
the counter gear center bearing outer race.
SST 09608—-35014 (09608—06020, 09608—-06090)
HINT: Install the outer race after installing the counter
gear.
(b) Install the output shaft into the intermediate plate by
pulling on the output shaft and tapping on the inter—
mediate plate.

2. INSTALL INPUT SHAFT AND COUNTER GEAR
(a) Apply gear oil to the needle roller bearing.
(b) Install the needle roller bearing to the input shaft.

(c) Install the input shaft and counter gear together.

(d) Using SST and a hammer, instal) the counter gear
center bearing outer race.
SST 09316-60010 (09316—-00010)

HINT: Be careful not to damage the bearing rollers.
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Q00877

3. INSTALL BEARING RETAINER
(a) Using a snap ring expander, install the bearing snap
ring.

HINT: Be sure the snap ring is flush with the inter—
mediate plate surface.

(b) Using a torx socket wrench, install and torque the
screws.
Torx wrench T40 09042—00020

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

4. INSTALL REVERSE GEAR

Using SST, install the reverse gear.

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

5. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.)

5 2.25-2.30 (0.0886 —0.0906)
11 2.30—2.35 (0.0906—0.0925)
12 2.35—2.40 (0.0925—0.0945)
13 2.40—2.45 (0.0945—0.0965)
14 2.45—2.50 (0.0965—0.0984)
15 2,50—2.55 (0.0984—0.1004)
16 2.55-2.60 (0.1004—-0.1024)
17 2.61—2.66 (0.1028—0.1047)
18 2.67—2.72 (0.1051—0.1071)
19 2.73—2.78 (0.1075—0.1094)
20 2.79—2.84 (0.1098-0.1118)
21 2.85—2.90 (0.1122—-0.1142)
22 2.91—-2.96 (0.1146—0.1165)
23 2.97-3.02 (0.1169—0.1189)

(b) Using a snap ring expander, install the snap ring.
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6. INSTALL FIFTH GEAR AND OUTPUT SHAFT REAR
BEARING

Using SST, install the 5th gear and rear bearing.

SST 09312-20011 (09313-00010, 09313-00030,

09313-00040, 09313-00050)

7. INSTALL SNAP RING
(a) 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)
10 2.43—2.48 (0.0957—0.0976)
1 2.49—-2.54 (0.0980—0.1000)
12 2,55—-2.60 (0.1004—0.1024)
13 2.61—-2.66 (0.1028—-0.1047)
14 2.68—2.73 (0.1055—0.1098)
15 2.74-2.79 (0.1079—-0.1098)

(b) Using a screwdriver and hammer, tap in the snap ring.

8. INSTALL REAR MAGNET

9. INSTALL NO.3 CLUTCH HUB
Using SST and a hammer, drive in No.3 clutch hub.
SST 09316-60010 (09316—00010, 09316—00070)

HINT: When installing the clutch hub, support the
counter shaft in front with a 3—5 Ib hammer or
equivalent.
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10. INSTALL SNAP RING
(a) 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)
4 2.18—2.23 (0.0858—0.0878)
5 2.24-2.29 (0.0882—0.0902)

(b) Using a screwdriver and hammer, tap in the snap ring.

11. INSTALL NO.3 HUB SLEEVE ASSEMBLY
(a) Check for reverse synchronizer pull ring position.
(b) Install the No.3 hub sleeve assembly to the No.3
clutch hub.

12. INSTALL SPACER, NEEDLE ROLLER BEARING AND
COUNTER FIFTH GEAR
(a) Install the spacer.
(b) Apply gear oil to the needle roller bearing.

(c) Install the needle roller bearing to the counter fifth
gear.

(d) Install the counter 5th gear with 5th gear gaps aligned
with synchronizer corn ring pin.
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13. INSTALL SPACER AND BEARING
(a) Install the spacer.
(b) Using a socket wrench and hammer, drive in the
bearing.

HINT: When driving in the bearing, support the cou—
nter shaft in front with a 3—5 Ib hammer or equiva—
lent.

14. INSTALL SNAP RING
(a) Select a snap ring that will allow minimum axial play.

Mark Thickness mm (in.)

1 1.90—1.95 (0.0748-0.0768)

1.96—2.01 (0.0772-0.0791)

2.02-2.07 (0.0795-0.0815)

2.08-2.13 (0.0819-0.0839)

2.14-2.19 (0.0843 —-0.0862)

2.20—-2,25 (0.0866—-0.0886)

N|jlo(joj~|lw(N

2.26—2.31 (0.0890—0.0909)

w0140

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

15. INSPECT COUNTER FIFTH 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.)

16. INSTALL SPEED SENSOR DRIVE GEAR
(a) Put a clip on the output shaft and install the drive gear
clip into the slot.
(b) Slide the drive gear with clip and fit the clip into the
holes.
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Q01090

001089

17. INSTALL SHIFT FORKS, SHIFT FORK SHAFTS AND
REVERSE IDLER GEAR
(a) Install the reverse idler gear and shaft.

(b) Install the No.3 shift fork, No.3 fork shaft and reverse
shift arm.

*  Coat the pin with MP grease and insert it into the
reverse shift head hole.

* Install the No.3 shaft through the No.3 shift fork
and reverse shift arm.

*  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
show with the reverse idler gear groove. Install
No.3 the shift fork shaft to the intermediate plate.

(c) Install the No.4 shift fork shaft.

. Push the pin, which was installed into the reverse
shift arm hole, into the groove of No.3 shift fork
shaft.

J Install the shift fork shaft No.4 to the intermeddle—
ate plate.
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Q01069

Q01842
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WMO0310 WMO0183 202671

(d) Install the ball and spring.

(e) Apply sealant to the plug.
Sealant:
Part No.08833—00080, THREE BOND 1344, LOC-
TITE 242 or equivalent

(f) Using a hexagon wrench, install and torque the plug.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

(g) Using a pin punch and hammer, drive in the slotted
spring pin until it is flush with the No.3 shift fork.

(h) Install the snap ring to the No.3 fork shaft.

(i) Apply MP grease to the No.3 interlock pin and install
the pin into the intermediate plate hole.
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(j) Install the No.2 shift fork and fork shaft.
*  Apply MP grease to No.2 interlock pin and install
the pin into the shaft hole.

*  Place the No.2 shift fork into the groove of No.2
hub sleeve.

. Install the No.2 fork shaft to the shift fork thr—
ough the intermediate plate.

(k) Install the snap ring to the No.2 fork shaft.

(I) Apply MP grease to the No.2 interlock pin and install
the pin into the intermediate plate.

(m) Install the No.1 shift fork and fork shaft.

. Install the No.1 shift fork into the groove of No.1
hub sleeve.

. Install the No.1 fork shaft to the shift fork thr—
ough the intermediate plate.
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(n) Install and torque the No.1 and No.2 shift fork set
bolts.

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

18. INSTALL LOCKING BALL AND SPRING
(a) Install the balls and spring into each hole.

(b) Apply liquid sealer to the plug threads.
Sealant:
Part No.08833—-00080, THREE BOND 1344, LOC-

TITE 242 or equivalent
(c) Using a hexagon wrench, install the torque the four

plugs.

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

19. INSTALL REVERSE IDLER GEAR SHAFT STOPPER
Install the reverse idler gear shaft stopper and torque
the bolt.

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

20. INSTALL FRONT MAGNET
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21. INSTALL OIL SEPARATOR
Install the oil receiver and torque the two bolts.

Torque: 18 N-m (185 kgf-cm, 13 ft—tbf)

22. DISMOUNT INTERMEDIATE PLATE FROM VISE
(a) Dismount the intermediate plate from the vise.
(b) Remove the bolts, nuts, plate washers and gasket.

23. INSTALL TRANSMISSION CASE TO INTERMEDI-

ATE PLATE

(a) Remove the any packing material and be careful not
to drop oil on the contacting surface of the trans—
mission case or intermediate plate.

(b) Apply seal packing to the transmission case as shown.
Seal packing:
Part No. 08826 — 00090, THREE BOND 1281 or
equivalent

(c) Align the each bearing outer race and each shift fork
shaft end with the case holes.
(d) Using a plastic hammer, tap on the case to install it.

24. INSTALL BEARING SNAP RINGS
Using a snap ring expander, install the two snhap rings.
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25. INSTALL FRONT BEARING RETAINER
(a) Remove the any packing material and be careful not
to drop oil on the contacting surface of the front bearing
retainer or transmission case.
(b) Apply seal packing to the retainer as shown, and
install it to the transmission case.
Seal packing:
Part No. 08826 — 00090, THREE BOND 1281 or
equivalent

(c) Apply liquid sealer to the bolt threads.
Sealant:

Part No.08833—-00080. THREE BOND 1344, LOC—-

TITE 242 or equivalent
(d) Install and torque the bolts.
Torque: 25 N-m (250 kgf-cm, 18 ft-Ibf)

26. (2WD)
INSTALL EXTENSION HOUSING
(a) Install the shift and select lever into the extension
housing.

(b) Remove the any packing material and be careful not
to drop oil on the contacting surface of the extension
housing or intermediate plate.

(c) Apply seal packing to the extension housing.

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

(d) Connect the shift and select lever to the shift fork
shaft.
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(e) Install the shift lever housing to the shift and select
lever shaft, push in the extension housing.
(f) Install and torque the bolt.

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

£9864 202675

(g) Install the nine bolts to the extension housing.
(h) Torque the bolts.

Torque: 37 N-m (375 kgf—cm, 27 ft-Ibf)

27. (4WD)
INSTALL TRANSFER ADAPTOR
(a) Install the shift and select lever into the transfer
adaptor.

(b) Remove the any packing material and be careful not
to drop oil on the contacting surface of the transfer
adaptor or intermediate plate.

Seal Packing (c) Apply seal packing to the extension housing.
Seal packing:
Part No. 08826 — 00090, THREE BOND 1281 or
equivalent

(d) Connect the shift and select lever to the shift fork
shaft.
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(e) Install the shift lever housing to the shift and select
lever shaft, push in the transfer adaptor.
(f) Install and torque the bolt.

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

(g) Install the nine bolts to the transfer adaptor.
(h) Torque the bolts.
Torque: 37 N—-m (380 kgf—cm, 271t Ibf)

28. AFTER INSTALLING EXTENSION HOUSING,
CHECK FOLLOWING ITEMS:
(a) Check to see that the input shaft and output shaft
rotate smoothly.
(b) Check to see that shifting can be made smoothly to all
positions.

29. INSTALL RESTRICT PINS

(a) Install the restrict pins together with a gasket.
HINT: Install the black pin on the reverse gear/5th
gear side.

(b) Torque the restrict pins.

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

30. (2wWD)
INSTALL SHIFT LEVER RETAINER
(a) Install the shift lever retainer with a oil baffle.
(b) Install and torque the six bolts.

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



MT2-57

MANUAL TRANSMISSION - COMPONENT PARTS INSTALLATION

01637

31. INSTALL CLUTCH HOUSING
(a) Install the clutch housing.
(b) Install and torque the nine bolts.

Torque: 37 N-m (375 kgf¢em, 27 ft-Ibf)

32. INSTALL VEHICLE SPEED SENSOR
(a) Install the speed sensor.
(b) Install and torque the set bolt.
Torque: 13 N-m (130 kgf-cm, 9 ft—Ibf)
33. INSTALL BACK-UP LIGHT SWITCH
(a) Install and torque the back—up light switch.
Torque: 40 N-m (410 kgf—cm, 30 ft-Ibf)
(b) Install the wire clamp.
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SERVICE SPECIFICATIONS
SERVICE DATA

MTO10-02

Output shaft 2nd gear journal diameter
Limit 42975 mm 1.6919 in.
Output shaft 3rd gear journal diameter
Limit 31.969 mm 1.2586 in.
Output shaft flange thickness
Limit 5.60 mm 0.2205 in.
Output shaft runout
Limit 0.06 mm 0.0024 in.
1 st gear inner race flange thickness
Limit 4.87 mm 0.1882 in.
1 st gear inner race outer diameter
Limit 42,975 mm 1.6919 in.
Counter gear bearing journal diameter
Limit 29,950 mm 1.1791 in.
Counter 5th gear journal diameter
Limit 26.975 mm 1.6919 in.
1st, 2nd and 3rd Gear thrust clearance
STD 0.10 — 0.25 mm 0.0039 — 0.0098 in.
Limit 0.30 mm 0.0118 in.
Counter 5th gear thrust clearance
STD 0.10 — 0.41 mm 0.003% — 0.0161 in.
Limit 0.46 mm 0.0181 in.
1 st, 2nd and counter 5th gear oil clearance
STD 0.009 ~ 0.060 mm 0.0004 — 0.0024 in.
Limit 0.15 mm 0.0059 in.
3rd gear oil clearance
STD 0.015 — 0.066 mm 0.0006 — 0.0026 in.
Limit 0.20 mm 0.0079 in.
Reverse idler gear to shift arm shoe
STD 0.041 — 0.074 mm 0.0016 — 0.0029 in.
Limit 0.194 mm 0.0076 in.
Shift fork to hub sleeve clearance
Limit 1.0 mm 0.039 in.
Synchronizer ring to 1 st and 4th gear clearance
Limit 0.5 mm 0.020 in.
Synchronizer ring to 2nd and 3rd gear clearance
Limit 0.7 mm 0.028 in.
Input shaft snap ring thickness
Mark 1 2.05 — 2,10 mm 0.0807 — 0.0827 in.
Mark 2 210 — 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 0.0888 — 0.0906 in.
Mark 11 2.30 — 2.35 mm 0.0806 — 0.0925 in.
Mark 12 235 — 2.40 mm 0.0925 — 0.0945 in.




MANUAL TRANSMISSION

SERVICE SPECIFICATIONS

MT2-59

Output shaft snap ring thickness

No.2 clutch hub Mark C—1 1.75 — 1.80 mm 0.0689 — 0.0709 in.
No.2 clutch hub Mark 11 1.86 — 1.91 mm 0.0732 — 0.0752 in.
No.2 clutch hub Mark 12 1.92 — 1.97 mm 0.0756 — 0.0776 in.
No.2 clutch hub Mark 13 1.8 — 2.03 mm 0.0780 — 0.0799 in.
No.2 clutch hub Mark 14 2.04 — 2.09 mm 0.0803 — 0.0823 in.
No.2 clutch hub Mark 15 2.10 — 2.15 mm 0.0827 — 0.0846 in.
Rear bearing Mark 8 231 ~ 2.36 mm 0.0909 — 0.0928 in.
Rear bearing Mark 9 237 — 242 mm 0.0933 — 0.0953 in,
Rear bearing Mark 10 243 — 2.48 mm 0.0957 — 0.0976 in.
Rear bearing Mark 11 2.49 — 2.54 mm 0.0980 — 0.1000 in.
Rear bearing Mark 12 2.55 — 2.60 mm 0.1004 — 0.1024 in.
Rear bearing Mark 13 2.61 — 2.66 mm 0.1028 — 0.1047 in.
Rear bearing Mark 14 2.68 — 2.73 mm 0.1055 — 0.1075 in.
Rear bearing Mark 15 2.74 — 2.79 mm 0.1079 — 0.1098 in.
Reverse gear Mark 5 2.25 — 2.30 mm 0.0886 — 0.0906 in.
Reverse gear Mark 11 2.30 — 2.35 mm 0.0906 - 0.0925 in.
Reverse gear Mark 12 235 — 240 mm 0.0925 — 0.0945 in.
Reverse gear Mark 13 240 — 245 mm 0.0945 — 0.0965 in.
Reverse gear Mark 14 245 — 250 mm 0.0965 — 0.0984 in.
Reverse gear Mark 15 2,50 — 2,55 mm 0.0984 — 0.1004 in.
Reverse gear Mark 16 255 — 2.60 mm 0.1004 — 0.1024 in.
Reverse gear Mark 17 2.81 — 2.66 mm 0.1028 — 0.1047 in.
Reverse gear Mark 18 2.67 — 2.72 mm 0.1051 — 0.1071 in.
Reverse gear Mark 19 2.73 — 2.78 mm 0.1075 — 0.1094 in.
Reverse gear Mark 20 2.79 — 2.84 mm 0.1098 — 0.1118 in.
Reverse gear Mark 21 285 — 290 mm 0.1122 — 0.1142 in.
Reverse gear Mark 22 291 — 296 mm 0.1146 — 0.1165 in.
Reverse gear Mark 23 2.97 — 3.02 mm 0.1169 — 0.1189 in.
Counter gear snap ring thickness
Front bearing Mark A 205 — 2.10 mm 0.0807 — 0.0827 in.
Front bearing Mark B 2,10 — 2.15 mm 0.0827 — 0.0846 in.
Front bearing Mark C 2.15 — 2.20 mm 0.0846 — 0.0866 in.
Front bearing Mark D 2,20 — 2.25 mm 0.0866 — 0.0886 in.
Front bearing Mark E 2.25 — 2.30 mm 0.0886 — 0.09086 in.
Front bearing Mark F 2.30 — 2.35 mm 0.0906 — 0.0925 in.
Front bearing Mark G 2.35 — 240 mm 0.0925 — 0.0945 in.
No.3 clutch hub Mark 2 206 — 2.11 mm 0.0811 — 0.0831 in.
No.3 clutch hub Mark 3 212 — 2.17 mm 0.0835 — 0.0854 in,
No.3 clutch hub Mark 4 2,18 — 2.23 mm 0.0858 — 0.0878 in.
No.3 clutch hub Mark 5 2.24 — 2.29 mm 0.0882 — 0.0902 in.
Rear bearing Mark 1 1.90 — 1.95 mm 0.0748 — 0.0768 in.
Rear bearing Mark 2 1.96 — 2.01 mm 0.0772 — 0.0791 in.
Rear bearing Mark 3 2,02 — 2.07 mm 0.0795 — 0.0815 in.
Rear bearing Mark 4 2,08 — 213 mm 0.0819 — 0.0839 in.
Rear bearing Mark 5 214 — 2.13 mm 0.0843 — 0.0862 in.
Rear bearing Mark 6 220 — 2.25 mm 0.0866 — 0.0886 in.
Rear bearing Mark 7 2,26 — 2.31 mm 0.0890 — 0.0909 in.
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Oil seal drive in depth

Front bearing retainer (from retainer end) 11.4 — 120 mm 0.449 — 0.472 in.
TORQUE SPECIFICATIONS
Part tightened N-m kgf-cm ft-Ibf

Transfer x Transfer adaptor 39 400 29
Enginer rear mounting x Transmission 25 260 19
Transmission x Engine 72 730 53
Transmission x Stiffener plate 37 380 27
Transmission x Starter 39 400 29
Clutch tube bracket x Transmission 72 730 53
Frame auxiliary crossmember 95 970 70
Engine rear mounting bracket x Support member 58 5380 43
Engine rear mounting bracket x Engine rear mounting 29 300 22
No.2 crossmember x Frame g5 970 70
No.2 crossmember x Engine rear mounting 13 130 9
Stabilizer bracket 29 300 22
Exhaust pipe x Exhaust manifold 62 630 46
Exhaust- pipe x bracket x Clutch housing Upper 19 195 14

Lower 69 700 51
Exhaust pipe clamp 19 195 14
Clutch release cylinder x Transmission 12 120 9
Front propeller shaft x Front differential 74 750 54
Front propeller shaft x Transfer 74 750 54
Rear propeller shaft x Transfer 74 750 54
Rear propeller shaft center bearing x Frame 37 370 27
Shift fork set bolt 20 200 14
Straight screw plug 25 250 18
Reverse idler gear shaft stopper bolt 25 250 18
Oil separator x Intermediate plate 18 185 13
Front bearing retainer set bolt 25 250 18
Extension housing x Intermediate plate or Transfer adaptor 37 375 27
Restrict pin 40 410 30
Shift lever housing x Shift and select lever shaft 39 400 29
Shift lever retainer x Extension housing or Transfer adaptor 18 185 13
Drain and filler plugs 40 410 30
Back—up light switch 40 410 30
Clutch housing x Transmission case 37 375 27
Rear bearing retainer x Intermediate plate 13 130 9
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DESCRIPTION
General

The A43D is a 4—speed automatic transmission.

The A43D transmission is mainly composed of the torque converter clutch, the overdrive (hereafter called
0/D) planetary gear unit, 3—speed planetary gear unit, the hydraulic control system and the electronic con—
trol system.

Sectional View

AT4220
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General Specifications

ATF

liter
(US gts, Imp.qts)

Type of Transmission A43D
Type of Engine 22R-E
Torque Converter Stall Torque Ratio 1.75: 1
Clutch Lock—Up Mechanism Equipped
1 st Gear 2.452
2nd Gear 1.452
Gear Ratio 3rd Gear 1.000
O/D Gear 0.688
Reverse Gear 2.212
Co | O/D Direct Clutch 1/0
C, | Front Clutch 4/4
C, | Rear Clutch 3/3
Plates (Disc/Plate) B, | No.2 Brake 3/3
B; | No.3 Brake 5/4
B, | O/D Brake 3/3
B, | No. 1 Brake 171
Type ATF DEXRON®II
Capacity Total 6.5 (6.9, 5.7)

Drain and Ref ill

2.4 (2.5, 2.1)
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OPERATION

Mechanical Operation
OPERATING CONDITIONS

Rear Clutch (C,)
No. 1 Brake (B,)
No. 2 Brake (B,)
No. 3 Brake (Bj)
Front Planetary Ring Gear
Rear Planetary Ring Gear

NN

N

I \

]
_1 ) ) | . __I _. ’
Input Shaft t\ Sun Gear Output Shaft

O/D Direct Clutch (C,)

O/D Planetary Carrier

O/D Planetary Ring Gear
Front Clutch (C,)

o/D
Brake (Bg) 3

/\
AN

O/D Planetary Sun Gear Front Planetary Carrier
O/D One-Way Clutch (F) Intermediate Shaft No. 2 One-Way Clutch (F,)
O/D Input Shaft No. 1 One-Way Clutch (F,)
AT3283 O .eees Operating
Shift lever position Gear position Co | C4 Cz Bo | By | B, B2 Fo | Fi | Fy
I.P. |O.P. L.LP. |O.P.
P Parking O O O O
R Reverse O O 0O OO | O
N Neutral O O
1st o] o O 0
5 2nd O] 0O O O 10
3rd O | O O O O
Oo/D O O 10 ©)
2 1st o |0 O O
2nd O 10 O | O O 10
L 1 st O 10O O] O] O O
P . Inner Piston

1.
0.P. ..... Outer Piston
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FUNCTION OF COMPONENTS

NOMENCLATURE

OPERATION

O/D Direct Clutch (Cp)

Connects overdrive sun gear and overdrive carrier

O/D Brake (Bo)

Prevents overdrive sun gear from turning either clockwise or counterclockwise

O/D One-Way Clutch (Fo)

When transmission is being driven by engine, connects overdrive sun gear and
overdrive carrier

Front Clutch (C;)

Connects input shaft and intermediate shaft

Rear Clutch (C»)

Connects input shaft and front & rear planetary sun gear

No. 1 Brake (B1)

Prevents front & rear planetary sun gear from turning either clockwise or coun—
terclockwise

No.2 Brake (B»)

Prevents outer race of Fy from turning either clockwise or counterclockwise,
thus preventing front & rear planetary sun gear from turning counterclockwise

No.3 Brake (B3)

Prevents front planetary carrier from turning either clockwise or counterclock—
wise

No. 1 One-Way Clutch (F1)

When B, is operating, prevents front & rear planetary sun gear from turning
counterclockwise

No.2 One-Way Clutch (F»)

Prevents front planetary carrier from turning counterclockwise

0O/D Input
Shaft

Front Planetary Carrier

Rear Planetary Carrier

y

AT3282

O/D Sun Gear

O/D Planetary Ring Gear

Input Shaft Sun Gear Rear Planetary Ring Gear

Intermediate Front Planetary
Shaft Ring Gear

Cutput Shaft
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FUNCTION OF COMPONENTS (Cont’d)

The conditions of operation for each gear position are shown in the following illustrations:

D or 2 Position 1st Gear

YT 22 2 7

AT7802

D Position 2nd Gear

UL LU L LT E DT S

3 ‘
S| B e et 1)

AT7803

D or 2 Position 3rd Gear

iy . G y144

AT7804

D Position O/D

AT7805
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FUNCTION OF COMPONENTS (Cont’d)

2 or L Position 2nd Gear

i UL i

AT7806
L Position 1st Gear

AT7807

R Position Reverse Gear

AT7808
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Hydraulic Control System

The hydraulic control system is composed of the oil pump, the valve body, the governor body, the accumu—
lators, the clutches and brakes as well as the fluid passages which connect all of these components.

Based in the hydraulic pressure created by the oil pump, the hydraulic control system governs the hydraulic
pressure acting on the torque converter clutch, clutches and brakes in accordance with the vehicle driving
conditions.

R HYDRAULIC CONTROL SYSTEM - - -
[~ ———-VALVE BODY ————1

| |
OIL PUMP I Hydr. pressure control } I

[ Fluid passage switching

CLUTCHES & BRAKES jmimmp| Planetary gear sets |

Torque Converter Clutcﬂ
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TROUBLESHOOTING
Basic Troubleshooting

1. Troubleshooting occuring with the automatic transmission can be caused by either the engine, electri—
cal control or the transmission itself. These three areas should be distinctly isolated before proceeding
with troubleshooting.

2. Troubleshooting should begin with the simplest operation, working up in order or difficulty, but first
determine whether the trouble lies within the engine, electrical control or transmission.

3. Proceed with the inspection as follows:

PRELIMINARY CHECK (See page AT-14)
) Check the tire inflation.

Check the idle speed.

Check the fluid level and fluid condition.
Check the throttle cable mark.

Check the shift linkage.

f) Check the Park/Neutral Position Switch.

a
b
c

(
(
(
(d
(e
(

~— ~— — ~—

STALL TEST (See page AT-20)
Check the engine and torque converter clutch.

TIME LAG TEST (See page AT-21)
Check the automatic transmission (each clutch, brake and gear) for wear

HYDRAULIC TEST (See page AT-22)
Measure the line pressure and make basic check of fluid circuit.

]
ROAD TEST (See page AT—24)

Confirm if trouble lies within automatic transmission. If noisy or
vibrating, the possible cause could be with the engine, drive shaft, tires,
etc.

(No up-shift to overdrive/No down-shift from overdrive)

OVERDRIVE CONTROL SYSTEM CHECK (See page AT-16)
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General Troubleshooting

slips or shudders on
acceleration

Valve body faulty
Transmission faulty

Inspect valve body
Disassemble and inspect
transmission

Problem Possible cause Remedy Page
Fluid discolored or Fluid contaminated Replace fluid AT-14
smells burnt Torque converter clutch faulty Replace torque converter clutch AT-40
Transmission faulty Disassemble and inspect
transmission
Vehicle does not Manual linkage out of adjustment Adjust linkage AT-15
move in any forward Valve body or primary regulator faulty Inspect valve body AT-31
position or reverse Parking lock pawl faulty Inspect parking lock pawl AT-40
Torque converter clutch faulty Replace torque converter clutch AT-40
Converter drive plate broken Replace drive plate
Oil pump intake screen blocked Clean screen
Transmission faulty Disassemble and inspect
transmission
Shift lever position Manual linkage out of adjustment Adjust linkage AT-15
incorrect Manual valve and lever faulty Inspect valve body
Transmission faulty Disassemble and inspect
transmission
Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-15
into any drive position Valve body or primary regulator faulty Inspect valve body
Accumulator pistons faulty Inspect accumulator pistons
Transmission faulty Disassemble and inspect
transmission
Delayed 1-2, 2-3 or Throttle cable out of adjustment Adjust throttle cable AT-15
3-0/D up-shift, or Valve body faulty Inspect valve body
down—shift from Governor body faulty Inspect governor body
O/D-3 or 3-2 then
shifts back to O/D
or3
Slips on 1-2, 2-3 or Manual linkage out of adjustment Adjust linkage AT-15
3-0/D up-shift, or Throttle cable out of adjustment Adjust throttle cable AT-15

Remark *: Refer to A43D Automatic Trans—

mission Repair Manual.
(Pub. No. RM 272U )




AUTOMATIC TRANSMISSION —

Troubleshooting (General Troubleshooting)

AT-13

General Troubleshooting (Cont’d)

Problem Possible cause Remedy Page
Drag, binding or Manual linkage out of adjustment Adjust linkage AT-15
tie—up on 1-2, 2-3 Valve body faulty Inspect valve body
or 3—0/D up-shift Transmission faulty Disassemble and inspect
transmission
Harsh down—shift Throttle cable out of adjustment Adjust throttle cable AT-15
Throttle cable and cam faulty Inspect throttle cable and cam AT-15
Accumulator pistons faulty Inspect accumulator pistons
Valve body faulty Inspect valve body
Transmission faulty Disassemble and inspect
transmission
No down—shift when Valve body faulty Inspect valve body *
coasting Governor body faulty Inspect governor body
Down—shift occurs Throttle cable faulty Inspect throttle cable AT-15
too quickly or too Valve body faulty Inspect valve body
late while coasting Governor body faulty Inspect governor body
Transmission faulty Disassemble and inspect
transmission
No O/D-3, 3—-2 or 2—1 Throttle cable out of adjustment Adjust throttle cable AT-15
kick—down Governor body faulty Inspect governor body
Valve body faulty Inspect valve body
No engine braking in Valve body faulty Inspect valve body *
2 or L position Transmission faulty Disassemble and inspect
transmission
Vehicle does not hold Manual linkage out of adjustment Adjust linkage AT-15
inP Parking lock pawl cam and spring faulty Inspect cam and spring AT-15

Remark * : Refer to A43D Automatic Trans—

mission Repair Manual.
(Pub. No. RM272U)
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OK if hot

AT4239

ATE683

AT3417

Preliminary Check

1. CHECK FLUID LEVEL

HINT:

* The vehicle must have been driven so that the engine
and transmission are at normal operating temperature.
(Fluid temperature: 70-80®C or 158—176¢F)

* Only use the COOL range on the dipstick as a rough
reference when the fluid is replaced or the engine does
not run.

(a) Park the vehicle on a level surface, set the parking

brake.

(b) With the engine idling, shift the shift lever into all
positions from P to L position and return to P posi—
tion.

HINT: Depress brake pedal.

(c) Pull out the transmission dipstick and wipe it clean.

(d) Push it back fully into the tube.

(e) Pull it out and check that the fluid level is in the HOT
range.

If the level is at the low side, add fluid.
Fluid type: ATF DEXRON® II
NOTICE: Do not overfill.

2. CHECK FLUID CONDITION
If the fluid smells burnt or is black, replace it as following
procedures.
(a) Remove the drain plug and drain the fluid.
(b) Reinstall the drain plug securely.
(c) With the engine OFF, add new fluid through the oll
filler tube.
Fluid type ATF DEXRON(] Il
Capacity:
Total: 6.5 liters (6.9 US qts, 5.7 Imp qts)
Drain and refill: 2.4 liters (2.5 US qts, 2.1 Imp.qts)
(d) Start the engine and shift the shift lever into all po—
sitions from P to L position and then shift into P po—
sition.
(e) With the engine idling, check the fluid level. Add
fluid up to the COOL level on the dipstick.

(f) Check the fluid level with the normal operating tem—
perature (70-80eC or 158-176 ©F) and add as

necessary.

NOTICE: Do not overfill.
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Outer Cable

Adjusting Nuts

AT1721R

Rubber Boot

Cable Stopper

AT4819

Bolt

Neutral
Basic
Line

Groove

3. INSPECT THROTTLE CABLE

(a) Depress the accelerator pedal all the way and check
that the throttle valve opens fully.

HINT: If the valve does not open fully, adjust the accel-

erator cable.

(b) Fully depress the accelerator pedal.

(c) Measure the distance between the end of the boot
and stopper on the cable.

Standard distance: 0—1 mm (0-0.04 in.)

If the distance is not standard, adjust the cable by the ad—

justing nuts.

4. INSPECT SHIFT LEVER POSITION

When shifting the shift lever from the N position to other

positions, check that the lever can be shifted smoothly

and accurately to each position and that the position in—

dicator correctly indicates the position.

If the indicator is not aligned with the correct position,

carry out the following adjustment procedures.

(a) Remove the nut on the cross shaft rod.

(b) Push the cross shaft rod fully downward.

(c) Return the cross shaft rod three notches to N posi—
tion.

(d) Set the shift lever to N position.

(e) While holding the shift lever lightly toward the R po—
sition side, adjust the cross shaft rod nut.

(f) Tighten the cross shaft rod nut.

(g) Start the engine and make sure that the vehicle
moves forward when shifting the lever from the N to
D position and reverse when shifting it to the R po—
sition.

5. INSPECT PARK/ NEUTRAL POSITION SWITCH

Check that the engine can be started with the shift lever

only in the N or P position, but not in other positions.

If not as stated above, carry out the following adjustment

procedures.

(a) Loosen the park/neutral position switch bolt and set
the shift lever to the N position.

(b) Align the groove and neutral basic line.

(c) Hold in position and tighten the bolt.
Torque: 5.4 N-m (55 kgf-cm, 48 in.lIbf)

6. INSPECT IDLE SPEED (N POSITION)
Idle speed: 750 RPM
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Overdrive Control System
ELECTRIC CONTROL CIRCUIT

Ignition
Switch

Battery

AT4834
D9240 le-1-2-E H2-2-A

r— O\
2 3
-
[
Overdrive %
Relay
) Engine Coolant Temperature Sensor

GAUGE 10A
—o~—o-
0/D OFF
'L’}g,'ftam' 0/D Main Switch

—p-O—¢

THW
E,
L &-0—"C
ECT

ECM

1 > Jj@'
1
0O/D Solenoid

Overdrive Relay O/D Solenoid O/D Main Switch
NN
~3
211
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TROUBLESHOOTING FLOW-CHART

Trouble: No overdrive engagement with the main switch ON. (After warm-up)

Check the following:

* Main switch connector
* O/D relay connector

* O/D solenoid connector
* Fuse

i

With ignition switch ON, is there battery positive voltage to
terminal 2 of the O/D relay connector?

No

Yes

L]

Is voltage between O/D relay terminal 1 and ground as
follows?

O/D switch turn ON: 0—-12V

O/D switch turn OFF: 0 V

Yes

e Severance or short in wire
harness
e Severance in fuse

No

Is voltage between O/D relay terminal 3 and ground as
follows?

O/D switch turn ON: 0—-12V

O/D switch turn OFF: 0 V

No

* Faulty transmission
* Faulty O/D solenoid
* Faulty O/D solenoid circuit

Yes
|

Is there battery positive voltage between O/D relay terminal
4 and ground?

Yes

* Faulty O/D main switch
* Faulty O/D main switch
circuit

No

Is there battery positive voltage between O/D relay terminal
4 and ground with the ECM connector pulled out?

Yes

Try another O/D relay

No

* Faulty O/D relay
* Faulty ECM wire harness

* Faulty ECM
* Faulty Engine coolant
temperature sensor
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ELOO10

INSPECTION OF OVERDRIVE CONTROL
COMPONENTS

1. INSPECT OVERDRIVE RELAY
(a) Remove the overdrive relay from the pedal bracket.

(b) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

ol
09 QO

ELO0O1

(c) Apply battery positive voltage to the relay terminals

2 and 3. Using an ohmmeter, check that there is no
continuity between terminals 1 and 2.

(d) Apply battery positive voltage to the relay terminals

2 and 4. Using an ohmmeter, check that there is no
continuity between terminals 1 and 2.

(e) Install the overdrive relay to the pedal bracket.

le-1-2-E

2. INSPECT OVERDRIVE SOLENOID

(a) Using an ohmmeter, measure the resistance be—
tween terminal 1 and body.
Resistance: 11-15 9

Q00794

Q00793

S

C, ‘.J’ ’.1§

(b) Apply battery positive voltage to the solenoid.
Check that the solenoid operation sound is heard.

3. CHECK SOLENOID SEALS

If there is foreign material in the solenoid valve, there wil

be no fluid control even with solenoid operation

(a) Check that the solenoid valve does not leak when
low—pressure compressed air is applied.

(b) When supplying battery positive voltage to the sole—
noid, check that the solenoid valve opens.
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0/D O/D OFF
Switch  Light
0/D
OFF

AT4567

H-2-2-A

4. INSPECT-0O/D OFF” INDICATOR
(a) Turn on the ignition switch.
(b) Check that the—O/D OFF” indicator does not light,
when the O/D main switch is turned ON.
(c) Check that the—O/D OFF” indicator lights, when
the O/D main switch is turned OFF.

5. INSPECT OVERDRIVE MAIN SWITCH
(a) Remove the steering column cover.
(b) Using an ohmmeter, check the continuity of the ter—
minals for each switch position.

Terminal

SW Position

ON

OFF Oo—0

6. INSPECT ENGINE COOLANT TEMPERATURE SENSOR
(See page FI-115)
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Mechanical System Tests
STALL TEST
The objective of this test is to check the overall performance of the transmission and engine by measuring
the maximum engine speeds in the D and R positions.
NOTICE:
*  Perform the test at normal operating fluid temperature (50-80CC or 122—-176CF).
* Do not continuously run this test longer than 5 seconds.
. To ensure safety, conduct this test in a wide, clear, level area, which provides good traction.
MEASURE STALL SPEED
(a) Check the four wheels and fully apply the parking brake.
(b) Mount an engine tachometer.
(c) Keep your left foot pressed firmly on the brake pedal, and start the engine.
(d) Shift into the D position. Step all the way down on the accelerator pedal with your right foot.
Quickly read the highest engine RPM at this time.
Stall speed: 1,900 =150 RPM
(e) Perform the same test in the R position.
EVALUATION
(a) If the engine speed is the same for both positions but lower than specified value:
Engine output may be insufficient
Stator one—way clutch is not operating properly
HINT: If more than 600 RPM below the specified value, the torque converter clutch could be faulty.
(b) If the stall speed at the D position is higher than specified:
Line pressure too low
Front clutch slipping
No.2 one—way clutch not operating properly
O/D one—way clutch not operating properly
(c) If the stall speed at the R position is higher than specified:
Line pressure too low
Rear clutch slipping
No.3 brake slipping
O/D one—way clutch not operating properly
(d) If the stall speed in both R and D positions are higher than specified:
Line pressure too low
Improper fluid level
O/D one—way clutch not operating properly

STALL TEST

AT1314
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TIME LAG TEST
When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before the
shock can be felt. This is used for checking the condition of the O/D direct clutch, front clutch, rear clutch
and No.3 brake.

NOTICE:

. Perform the test at normal operating fluid temperature (50-80CC or 122—-176GF).

. Be sure to allow one minute interval between tests.

. Make three measurements and take the average value.
MEASURE TIME LAG
(a) Fully apply the parking brake.
(b) Start the engine and check the idle speed.
Idle speed: 750 RPM
(N position)
(c) Shift the shift lever from N to D position. Using a stop watch, measure the time it takes from
shifting the lever until the shock is felt.
Time lag: Less than 1.2 seconds
(d) In same manner, measure the time lag for N-R.
Time lag: Less than 1.5 seconds
EVALUATION
(a) If N-) D time lag is longer than specified:
Line pressure too low
Front clutch worn
O/D one—way clutch not operating properly
(b) If N-R time lag is longer than specified:
Line pressure too low
Rear clutch worn
No.3 brake worn

O/D one—way clutch not operating properly

TIME LAG TEST

Shock Noise
2

AT4842
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HYDRAULIC TEST
1. PREPARATION
(a) Warm up the transmission fluid.
(b) Remove the transmission case test plug and connect the hydraulic pressure gauge.
SST 09992-00094 (Oil pressure gauge)
NOTICE: Perform the test at normal operating fluid temperature (50-80CC or 122-176CF).

2. MEASURE LINE PRESSURE

(a) Fully apply the parking brake and chock the four wheels.

(b) Start the engine and check the idle speed.

(c) Shift into the D position, keep your left foot pressed firmly on the brake pedal and while manipu—
lating the accelerator pedal with the right foot, measure the line pressure at the engine speeds
specified in the table.

(d) In the same manner, perform the test in the R position.

kPa (kgf/cm2,psi)

D position R position
Idling Stall Idling Stall
441 — 500 990 — 1,167 667 — 745 1,471 — 1,863
(4.5 — 5.1, 64 — 73) (10.1 — 11.9, 144 — 169) | (6.8 — 7.6, 97 — 108) | (16.0 — 19.0, 213 — 270)

If the measured pressures are not up to specified values, recheck the throttle cable adjustment and

retest.
EVALUATION
(a) If the measured values at all positions (b) If the measured values at all positions
are higher than specified: are lower than specified:
Throttle cable out of adjustment Throttle cable out of adjustment
Throttle valve defective Throttle valve defective
Regulator valve defective Regulator valve defective
Oil pump defective
O/D direct clutch defective
(c) If pressure is low in the D position only: (d) If pressure is low in the R position only:
D position circuit fluid leakage R position circuit fluid leakage
Front clutch defective No.3 brake defective

Rear clutch defective

LINE PRESSURE TEST

AT4260
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3. MEASURE GOVERNOR PRESSURE

(a) Check the parking brake to see that it is not applied.

(b) Start the engine.

(c) Shift into the D position and measure the governor pressure at the speeds specified in the table.
EVALUATION
If governor pressure is defective:

Line pressure defective
Fluid leakage in governor pressure circuit
Governor valve operation defective

Vehicle speed (Reference only)
Output shaft Governor pressure
P195175R14 P205/75R 14
1,000 RPM 32 km/h (20 mph) | 32 km/h (20 mph) 88 — 147 kPa (0.9 — 1.5 kgf/cm?, 13 — 21 psi)
1,800 RPM 57 km/h (35 mph) | 58 km/h (36 mph) 157 — 216 kPa (1.6 — 2.2 kgf/cm?, 23 — 31 psi)

3,500 RPM 111 km/h (69 mph) | 113 km/h (70 mph) | 402 — 520 kPa (4.1 — 5.3 kgf/cm?, 68 — 75 psi)

GOVERNOR PRESSURE TEST

N

=

AT4487
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D Position

=

Full Open

rNogza v

AT2818

D Position
g 0-0

R
N
A 0O
2
- =D
Slippage?
Shock?
AT3068
D position

Abnormal Noise?
Vibration?

=

rNoOza 1

AT4249

ROAD TEST

NOTICE: Perform this test at normal fluid temperature
(50—-80CC or 122-176CF).

1. D POSITION TEST

Shift into the D position and while driving with the accel—
erator pedal held constant at the throttle valve full open
and the O/D switch ON, check on the following points:
(a) Check to see that the 1-2, 2-3 and 3-O/D up-shifts
take place and also that the shift points conform to
those shown in the automatic shift schedule.
HINT: 3—-O/D up-shift does not take place with a
throttle valve opening of more than 86% or engine cool—
ant temperature below 50QC (122CF).
EVALUATION
(1) If there is no 1-2 up—shift:
Governor valve is defective
1-2 shift valve is stuck
(2) If there is no 2—-3 up—shift:
2-3 shift valve is stuck
(3) If there is no 3—O/D up-—shift (throttle valve open—
ing less than 86%):
3—4 shift valve is stuck
Solenoid valve or circuit defective
(4) If the shift point is defective:
Throttle cable out of adjustment
Throttle valve, 1-2 shift valve, 2—3 shift valve, 3—4
shift valve etc., are defective

(b) In the same manner, check the shock and slip at
1-2, 2-3 and 3-0/D up-shifts.

EVALUATION

If the shock is excessive:
Line pressure is too high
Accumulator is defective

(c) Run in the 3rd gear or O/D of D position and check
for abnormal noise and vibration.

HINT: Check for cause of abnormal noise and vibration

must be made with extreme care as they could also be

due to unbalance in the propeller shaft, differential, tires,

torque converter clutch, etc.
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(d) While running in the D position, 2nd, 3rd and O/D
D Position gears, check to see that the possible kick—down ve—
P e Full Opening hicle speed limits for 2-1, 3—2 and O/D-3

R kick—-downs conform—to those indicated on the auto—
N @ E:> matic shift schedule.

g - HINT: O/D-) 3 kick—down is always possible with a
aallO”

throttle valve opening of more than 86%.
(e) Check for abnormal shock and slip at kick—down.

AT3070

2 Position 2. 2 POSITION TEST
' Full Open Shift into the 2 position and, while driving with the accel-
” erator pedal held constantly at the full throttle valve
opening position, check on the following points:
(a) Check to see that the 1-2 up—shift takes place and
that the shift point conforms to it shown on the au—

tomatic shift schedule.

Up-Shift

AT2812

(b) While running in the 2 position and 2nd gear, release

2 Position the accelerator pedal and check the engine braking
P effect.
R 9 @ EVALUATION
D ':> If there is no engine braking effect:
2 «  No. 1 brake is defective
L Engine Braking?

AT2811

L Position (c) Check for abnormal noise at acceleration and decel—

P @ eration, and for shock at up—shift and down-shift.
:{E Abnormal Noise?

H;{> e Ei>0 Shock?

rNOza

AT2809

3. L POSITION TEST
2 Position (a) While running in the L position, check to see that
S No Up-Shift g, there is no up—shift to 2nd gear.

lo-e

AT2808
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L Position

0=

Engine Braking?

AT2807

L Position

Abnormal Noise?

AT2806

R Position
Full Open
P
R
N :ﬂ>
D
2
L Slippage?

AT2805

P Position Vehicle on Gradient

—=> (W

Parking Lock
Pawl Acting

ll‘MDZ:ﬂ 'II|

AT3203

(b) While running in the L position, release the accelera—
tor pedal and check the engine braking effect.
EVALUATION
If there is no engine braking effect:

J No—-3 brake is defective

(c) Check for abnormal noise during acceleration and
deceleration.

4. R POSITION TEST
Shift into the R position and, while starting at wide open
throttle, check for slipping.

5. P POSITION TEST
Stop the vehicle on a gradient (more than 5¢) and after
shifting into the P position, release the parking brake.
Then check to see that the parking lock pawl holds the
vehicle in place.
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Automatic Shift Schedule

Throttle valve fully open — ]Fully closed km/h (mph)
D position (2 position) L position
1->2 2—-3 [3 - O/D] oD -3 3—-2 2-1 2-1
57 — 73 106 — 124 38 — 52 . 95 — 112 36 — 49 46 — 62
(35 — 45) {66 — 77) (24 — 32) (59 — 70) (22 — 30) (29 — 39)

* O/D—¢, 3 down-shift is possible up to maximum speed.

Park Neutral Position Switch

INSPECTION OF PARK/NEUTRAL
POSITION SWITCH

Inspect that there is continuity between each terminals.

Terminal
Shift B N PL|RL | NL DL} 2L | LL C
Position
P o+0 | O
SH-9-2-A R 0
N 01O
D O
2 O
L 010
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AT4239

AT4198

AT4202

ON-VEHICLE REPAIR
Valve Body

REMOVAL OF VALVE BODY

1. CLEAN TRANSMISSION EXTERIOR

To prevent contamination, clean the exterior of the trans—

mission.

2. DRAIN TRANSMISSION FLUID

Remove the drain plug and the fluid into a suitable con—

tainer.

3. REMOVE OIL PAN, FILLER TUBE AND GASKET
NOTICE: Some fluid will remain in the oil pan. Be careful
not to damage the filler tube and O-ring.

Remove all pan bolts, and carefully remove the pan as—
sembly. Discard the gasket.

4. REMOVE OIL TUBES
Pry up both tube ends with a large screwdriver and re—

move the tubes.

5. REMOVE OIL STRAINER
Remove the six bolts, and the oil strainer.
NOTICE: Be careful as some oil will come out with the
filter.

6. REMOVE VALVE BODY
(a) Remove the seventeen bolts.
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//”/:i::::7;*—J
AT4185

AT4204

AT4200

AT4198

(b) Disconnect the throttle cable from the cam and re—
move the valve body.

INSTALLATION OF VALVE BODY
1. CONNECT THROTTLE CABLE TO CAM
Push the cable fitting into the cam.

2. INSTALL VALVE BODY
(a) Align the manual valve lever with the manual valve.

(b) Finger tighten the all bolts first. Then tighten the
bolts evenly.

HINT: Each bolt length (mm, in.) is indicated in the fig—

ure.

Torque: 10 N-m (100 kgf-cm, 7 ft-Ibf)

3. INSTALL OIL STRAINER

Be sure the screen is clean. Torque the bolts.
Torque: 5.4 N-m (55 kgf-cm, 48 in.¢ Ibf)

4. INSTALL OIL TUBES

Tap the tubes with a plastic hammer to install them into
the positions in the figure.
NOTICE: Be careful not to bend or damage the tubes.
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5. INSTALL PAN WITH NEW GASKET
Be sure the pan is clean and the two magnets are in
place.
NOTICE: Do not use gasket sealer.
Tighten the bolts evenly.
Torque: 5.4 N-m (55 kgf-cm, 48 in.¢ Ibf)

AT4240

6. INSTALL DRAIN PLUG
Torque the drain plug.
Torque: 20 N-m (205 kgf-cm, 15 ft—Ibf)

AT4239

7. FILL TRANSMISSION WITH ATF
Add only about two liters of ATF. Start the engine and
shift through all the positions. Check the fluid level and
add as necessary.
NOTICE: Do not overfill.
Fluid type: ATF DEXRONEII

AT6683
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AT4208

Parking Lock Pawl

REMOVAL OF PARKING LOCK PAWL

1. REMOVE VALVE BODY (See page AT—28)
2. REMOVE PARKING LOCK PAWL BRACKET
Remove the two bolts and the bracket.

AT4241

3. REMOVE SPRING FROM PARKING LOCK PAWL PIVOT
PIN
4. REMOVE PIVOT PIN AND PARKING LOCK PAWL

INSTALLATION OF PARKING LOCK PAWL

1. INSTALL PARKING LOCK PAWL AND PIVOT PIN
2. INSTALL SPRING

AT4205

3. INSTALL VALVE BODY (See page AT—29)
(a) Push lock rod fully toward.
(b) Install the two bolts finger tight
(c) Check that the pawl operates smoothly.
(d) Torque the bolts.
Torque: 7.4 N.m (75 kgf.cm, 65 in.- 'bf)
4. INSTALL VALVE BODY (See page AT-29)

OR0O007

Throttle Cable

REMOVAL OF THROTTLE CABLE

1. DISCONNECT THROTTLE CABLE
(a) Disconnect the cable housing from the bracket.
(b) Disconnect the cable from the throttle linkage.

AT4250

(c) Disconnect the cable from the torque converter
clutch housing.
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OR0027

OR0007

2. REMOVE VALVE BODY (See page AT-28)
3. PUSH THROTTLE CABLE OUT OF TRANSMISSION CASE
Using a 10—mm socket, push the throttle cable out.

INSTALLATION OF THROTTLE CABLE
1. INSTALL CABLE IN TRANSMISSION CASE

Be sure to push it in all the way.
2. INSTALL VALVE BODY (See page AT—29)

3. IF THROTTLE CABLE IS NEW, STAKE STOPPER ON IN-
NER CABLE
(a) Pull the inner cable lightly until a slight resistance is
felt, and hold it.
(b) Stake the stopper as shown, 0.8—1.5 mm (0.031
—0.059 in.) in width.

4. CONNECT THROTTLE CABLE
(a) Connect the cable to the throttle linkage.
(b) Connect the cable housing to the bracket.
(c) Connect the cable to the torque converter clutch
housing.

5. ADJUST THROTTLE CABLE (See page AT-15)
6. TEST DRIVE VEHICLE
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Extension Housing

REPLACEMENT OF OIL SEAL

1. RAISE VEHICLE, AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP

2. REMOVE PROPELLER SHAFT

AT4237

3. REMOVE REAR OIL SEAL
NOTICE: Clean the rear extension housing before re—
moving the seal.
Using SST, remove the oil seal.
SST 09308-10010

OR0004

4. INSTALL NEW OIL SEAL
Using SST, drive in a new oil seal as far as it will go.
SST 0932 5-20010

OR0005

o

INSTALL PROPELLER SHAFT

6. LOWER VEHICLE AND CHECK FLUID LEVEL

Start the engine, shift the shift lever into each position
and, then check the fluid level with the transmission in P
position.

Add fluid as necessary.

NOTICE: Do not overfill.

Fluid type: ATF DEXRONEII

REMOVAL OF EXTENSION HOUSING

1. RAISE VEHICLE AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP

2. REMOVE PROPELLER SHAFT

AT4237
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AT1214

Q03171

MT0015

AT4372

AT4357

3. JACK UP TRANSMISSION SLIGHTLY
Securely support the transmission on a transmission jack.
Lift the transmission slightly to remove weight from the
rear support member.

4. DISCONNECT CONNECTOR

5. REMOVE NO. 1 VEHICLE SPEED SENSOR
(a) Remove the bolt and the vehicle speed sensor.
(b) Remove the 0-ring from the sensor.

6. DISCONNECT ENGINE REAR MOUNTING FROM
BRACKET
Remove four bolts from the bracket.

7. REMOVE ENGINE REAR MOUNTING FROM EXTENSION
HOUSING
Remove four bolts and the engine rear mounting from the
extension housing.

8. REMOVE EXTENSION HOUSING AND GASKET
Remove the six bolts. If necessary, tap the extension
housing with a plastic hammer or wooden block to loosen
it.
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AT4367

AT4372

MT0015

Q03171

AT3417

INSTALLATION OF EXTENSION HOUSING

1. INSTALL NEW GASKET AND EXTENSION HOUSING ON
TRANSMISSION
(a) Clean the threads of the¢, ¢ bolt and bolt hole.
(b) Coat the threads of the;, ¢ bolt with sealant.
Sealant: Part No. 08833—-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(c) Install the extension housing over a new gasket with
bolts, and then torque them.
HINT: The two lower bolts are shorter.
Torque: 34 N-m (345 kgf-cm, 25 ft—Ibf)
2. INSTALL ENGINE REAR MOUNTING
(a) Install the engine rear mounting to the extension
housing. Tighten the four bolts.
Torque: 25 N-m (250 kgf-cm, 18 ft—Ibf)

(b) Lower and rest the transmission on the mounting
bracket.

(c) Connect the mounting to the bracket. Tighten the
four bolts.

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

3. INSTALL PROPELLER SHAFT
4. INSTALL NO. 1 VEHICLE SPEED SENSOR

(a) Install a new O-ring on the sensor.

(b) Install the vehicle speed sensor with the bolt.
5. CONNECT CONNECTOR

6. LOWER VEHICLE AND CHECK FLUID LEVEL
Start the engine, shift the shift lever into each position,
and then check the fluid level with the transmission in P
position.
Add fluid as necessary.
NOTICE: Do not overfill.
Fluid type: ATF DEXRONOII
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AT4358

AT4359

AT4360

AT4363

AT4361

Governor Body

REMOVAL OF GOVERNOR BODY
1. REMOVE EXTENSION HOUSING (See page AT-33)
2. REMOVE SPEEDOMETER DRIVE GEAR
(a) Using snap ring pliers, remove the snap ring.
(b) Slide off the speedometer gear.
(e) Remove the lock ball and the outer snap ring.

3. REMOVE GOVERNOR FROM OUTPUT SHAFT
(a) Using a large screwdriver, remove the retaining clip.

(b) Unstake the lock plate, remove the bolt and lock
plate.
(c) Remove the governor body.

INSTALLATION OF GOVERNOR BODY
1. INSTALL GOVERNOR ON OUTPUT SHAFT
(a) Align the governor body and bolt hole on the output
shaft.

(b) Install the bolt and lock plate, stake the lock plate.

(c) Using a large screwdriver, install the retaining clip
into the hole in the output shaft.

(d) Check that the governor assembly is secure.
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2. INSTALL SPEEDOMETER DRIVE GEAR
(a) Install the snap ring and lock ball.

ATA4362

(b) Slide the speedometer drive gear on the shaft.
(c) Using snap ring pliers, install the outer snap ring.
3. INSTALL EXTENSION HOUSING (See page AT-34)

AT4358
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REMOVAL AND INSTALLATION OF
TRANSMISSION

Remove and install the parts as shown.

Engine Under
Cover

Qil Cooler Pipe

Starter

Oil Filler Tube

34 (350, 25)

Rear Mounting

/

Rear Mounting
Bracket

Frame Auxiliary Crossmember

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

95 (970, 70}

74 (750, 54)

Exhaust Pipe Bracket

Exhaust Pipe

Q00661
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(MAIN POINT OF INSTALLATION)

1. CHECK TORQUE CONVERTER CLUTCH INSTALLATION
Using calipers and a straight edge, measure from the in—
stalled surface of the torque converter clutch to the front
surface of the transmission housing.

Correct distance: 20.0 mm (0.787 in.)
If the distance is less than the standard, check for an im—
proper installation.

2. ADJUST TRANSMISSION THROTTLE CABLE
(See page AT-15)
3. FILL TRANSMISSION WITH ATF AND CHECK FLUID
LEVEL
Fluid type: ATF DEXRON® I
NOTICE: Do not overfill.
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AT0952

TORQUE CONVERTER CLUTCH AND
DRIVE PLATE

INSPECTION OF TORQUE CONVERTER

CLUTCH AND DRIVE PLATE

1. INSPECT ONE-WAY CLUTCH
(a) Install SST into the inner race of the one—way clutch.
SST 09350-20015 (09397-22020)

AT0953

(b) Install SST so that it fits in the notch of the con—
verter hub and outer race of the one—way clutch.
SST 09350-20015 (09397-22020)

AT3306

(c) With the torque converter clutch standing on its
side, the clutch locks when turned counterclock—
wise, and rotates freely and smoothly clockwise.
If necessary, clean the converter and retest the clutch.
Replace the converter if the clutch still fails the test.

2. MEASURE DRIVE PLATE RUNOUT AND INSPECT RING

AT2821

GEAR

Set up a dial indicator and measure the drive plate
runout.

If runout exceeds 0.20 mm (0.0079 in.) or if the ring gear
is damaged, replace the drive plate. If installing a new
drive plate, note the orientation of spacers and tighten
the bolts.

Torque: 83 N-m (850 kgf-cm, 61 ft—Ibf)

3. MEASURE TORQUE CONVERTER CLUTCH SLEEVE

AT4184

RUNOUT
(a) Temporarily mount the torque converter clutch to

the drive plate. Set up a dial indicator.
If runout exceeds 0.30 mm (0.0118 in.), try to correct by
reorienting the installation of the converter. If excessive
runout cannot be corrected, replace the torque converter
clutch.
HINT: Mark the position of the converter to ensure cor
rect installation.

(b) Remove the torque converter clutch.
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DESCRIPTION

General

The A340E is a 4—speed, Electronic Controlled Transmission developed for use with high—performance en—
gine such as the 3VZ-E. A lock—up mechanism is built into the torque converter clutch.

The A340E automatic transmission is mainly composed of the torque converter clutch, the overdrive (here—
after called O/D) planetary gear unit, 3—speed planetary gear unit, the hydraulic control system and the elec—
tronic control system.

Sectional View

D1328
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General Specifications

Type of Transmission A340E
Type of Engine 3VZ-E
Torque Converter Stall Torque Ratio C&C 2.0:1 Others 2.1:1
Clutch Lock-Up Mechanism Equipped
1 st Gear 2.804
2nd Gear 1.531
Gear Ratio 3rd Gear 1.000
O/D Gear 0.705
Reverse Gear 2.393
Co | O/D Direct Clutch 2/2
C, | Forward Clutch 5/5
) C, | Direct Clutch 4/4
Plates (Disc/Plate)
B, | 2nd Brake 5/6
B; | 1 st & Reverse Brake 6/6
B, | O/D Brake 4/3
Type ATF DEXRON®II
ATF I‘ftgfacity Total 7.2 (7.6, 6.3)
(US gts, Imp.qts) Drain and Refill 1.6 (1.7, 1.4)
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OPERATION

Mechanical Operation
OPERATING CONDITIONS

O/D Direct 2nd Coast Brake (B;) 1st & Reverse

Clutch (Cy) Forward Clutch (C,) Brake (B3)
Direct Rear Planetary Carrier
O/D Brake (Bg) \ Clutch (C,) 2nd Brake (B;) Rearrzlanetary Ring Gear
' N

AN

O/D Planetary
Ring Gear

O/D Planetary

No. 1 One-Way
Clutch (F,)

O/D Input Shaft Output Shaft

0/D One-Way Carrier Front Planetary Front & Rear Planetary
Clutch (Fo) O/D Planetary Ring Gear Sun Gear
Sun Gear Front Planetary No. 2 One-Way
Input Shaft Carrier Clutch (F,)
AT2167
O ... Operating
Shift lever position Gear position Co c, C, Bo B, B, B, Fo F, F,
P Parking O
R Reverse O O @) O
N Neutral O
1st O O O ©)
5 2nd 0|0 O 0|0
3rd O ©) ©) O O
O/D ©) ©) O ©)
1 st O O O ©)
2 2nd 10 o [ O o | 0O
3rd ®) ©) ©) ®) O
L 1 st O O O @) ®)
* 2nd O O O ©) O ©)

* Down-shift only in the L position and 2nd gear—no up—shift.
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FUNCTION OF COMPONENTS

NOMENCLATURE

OPERATION

O/D Direct Clutch (Cy)

Connects overdrive sun gear and overdrive carrier

O/D Brake (BO)

Prevents overdrive sun gear from turning either clockwise or counterclockwise

O/D One-Way Clutch (Fo)

When transmission is being driven by engine, connects overdrive sun gear and
overdrive carrier

Forward Clutch (Cl)

Connects input shaft and front planetary ring gear

Direct Clutch (C2)

Connects input shaft and front & rear planetary sun gear

2nd Coast Brake (Bl)

Prevents front & rear planetary sun gear from turning either clockwise or
counterclockwise

2nd Brake (BZ)

Prevents outer race of F, from turning either clockwise or counterclockwise,
thus preventing front & rear planetary sun gear from turning counterclockwise

1 st & Reverse Brake (B3)

Prevents rear planetary carrier from turning either clockwise or counterclockwise

No. 1 One—Way Clutch (FI)

When B2 is operating, prevents front & rear planetary sun gear from turning
counterclockwise

No.2 One—Way Clutch (F2)

Prevents rear planetary carrier from turning counterclockwise

Intermediate Shaft _/M

O/D Planetary Ring Gear

F .
C;o,?;ter lanetary Rear Planetary Carrier
B, B, B
O/D Planetary Carrier |
C] F1
O/D Input ————te e e
Shaft O NN I B )
C,
Input Shaft Sun Gear Output Shaft
O/D Sun Gear B,

l Rear Planetary
Ring Gear
Front Planetary
Ring Gear

Q02957
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FUNCTION OF COMPONENTS (Cont’d)

The conditions of operation for each gear position are shown in the following illustrations:

D or 2 Position 1st Gear

AT,

ATE675

D Position 2nd Gear

AT6676

D or 2 Position 3rd Gear

AT6677

D Position O/D

Bo Fo B2} | Bs[ 35 F,

(=93 Y Q N | A SRy N =

o=

B,

AT6678
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FUNCTION OF COMPONENTS (Cont’d)

2 or L Position 2nd Gear

/I,

AT6679
L Position 1st Gear

/
B2| B[S0 F,
C)— Fi
Y J R N—1 o>
S
C X e?
B,

AT6680
R Position Reverse Gear

AT6681
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HYDRAULIC CONTROL SYSTEM

The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, and the
clutches and brakes, as well as the fluid passages which connect all of these components. Based on the
hydraulic pressure created by the oil pump, the hydraulic control system governs the hydraulic pressure
acting on the torque converter clutch, clutches and brakes in accordance with the vehicle driving condi—
tions.

There are three solenoid valves on the valve body. These solenoid valves are turned on and off by signals
from the ECM to operate the shift valves. These shift valves then switch the fluid passages so that fluid
goes to the torque converter clutch and planetary gear units.

(Except for the solenoid valves, the hydraulic control system of the electronic controlled transmission is ba—
sically the same as that of the fully hydraulic controlled automatic transmission.)

——-——--HYDRAULIC CONTROL SYSTEM - ——- ——- —_—
SRR VALVE BODY ----—

l i

oiL PUMPHT!ydr. pressure control | !
|

|

¥

Fluid passage switching

|
CLUTCHES & BRAKEiH Planetary gear sets

Torque Converter Clutch

ECM

SOLENOID VALVES

r
1}
T
|
L.

* LINE PRESSURE
Line pressure is the most basic and important pressure used in the automatic transmission, because
it is used to operate all of the clutches and brakes in the transmission.
If the primary regulator valve does not operate correctly, line pressure will be either too high or too
low. Line pressure that is too high will lead to shifting shock and consequent engine power loss due
to the greater effort required of the oil pump; line pressure that is too low will cause slippage of
clutches and brakes, which will, in extreme cases, prevent the vehicle from moving. Therefore, if
either of these problems are noted, the line pressure should be measured to see if it is within stan—
dard.
* THROTTLE PRESSURE
Throttle pressure is always kept in accordance with the opening angle of the engine throttle valve.
This throttle pressure acts on the primary regulator valve and, accordingly, line pressure is regulated
in response to the throttle valve opening.
In the fully hydraulic controlled automatic transmission, throttle pressure is used for regulating line
* Pressure and as signal pressure for up—shift and down—shift of the transmission. In the electronic
* controlled transmission, however, throttle pressure is used only for regulating line pressure. Conse
quently, improper adjustment of the transmission throttle cable may result in a line pressure that is
too high or too low. This, in turn, will lead to shifting shock or clutch and brake slippage.
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ELECTRONIC CONTROL SYSTEM
The electronic control system, which controls the shift points and the operation of the lock—up clutch, is
composed of the following three parts:
1. Sensors
These sensors sense the vehicle speed, throttle opening and other conditions and send these data
to the ECM in the form of electrical signals.
2. ECM
The ECM determines the shift and lock—up timing based upon the signals from sensors, and con—
trols the solenoid valves of the hydraulic control unit accordingly.

3. Actuators
These are three solenoid valves that control hydraulic pressure acting on the hydraulic valves to

control shifting and lock—up timing.

ENGINE COOLANT TE
PERATURE SENSOR

r ————————————————— 1 [ ittt =
! SENSORS ! ECM ! ACTUATORS |
| | | |
| | DRIVING PATTERN i ' No. 1 !
| [SELECTOR | Control of shift | | SOLENOID VALVE | |
! ! timing ! |
| | PARK/ NEUTRAL . | |
| | POSITION SWITCH | | [NO.2 !
! ! "] SOLENOID VALVE | |
| |
| | THROTTLE POSITION | | | |
| | SENSOR ! . |
| |

l l Control of lock— || Lock-up i
| l up timing | | SOLENOID VALVE | |
| | VEHICLE SPEED ! » |
I | SENSOR ! { !
| |
| ] R M|
| |
| | BRAKE LIGHT SWITCH[—

|
E | Self-diagnostic fzglg::on LIGHT
| | O/D MAIN SWITCH T system

|
I .
| |
| | cCRUISE CONTROL !
: ECU : Back-up system
| |
| |
| ]
| I
{ |
| |
L
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FUNCTION OF ECM

Control of Shift Timing
The ECM has programmed into its memory the optimum shift pattern for each shift lever position (D, 2,
L position) and driving mode (Normal or Power).
Based on the appropriate shift pattern, the ECM turns No. 1 and No.2 solenoid valves on or off in accor—
dance with the vehicle speed signal from the vehicle speed sensor and the throttle opening signal from
the throttle position sensor. In this manner, the ECM operates each shift valve, opening or closing the
fluid passages to the clutches and brakes to permit up—shift or down—shift of the transmission.
HINT: The electronic control system provides shift timing and lock—up control only while the vehicle is
traveling forward. In REVERSE, PARK, and NEUTRAL, the transmission is mechanically, not electroni—
cally controlled.
Control of Overdrive
Driving in overdrive is possible if the O/D main switch is on and the shift lever is in the D position. How—
ever, when the vehicle is being driven using the cruise control system (CCS), if the actual vehicle speed
drops to about 4 km/h (2 mph) below the set speed while the vehicle is running in overdrive, the CCS
ECU sends a signal to the ECM to release the overdrive and prevent the transmission from shifting back
into overdrive until the actual vehicle speed reaches the speed set in the CCS memory.
On this model, if the engine coolant temperature falls below 70@C (158¢F), preventing the transmission
from up-shifting into overdrive.
Control of Lock—Up System
The ECM has programmed in its memory a lock—up clutch operation pattern for each driving mode (Nor—
mal or Power). Based on this lock—up pattern, the ECM turns lock—up solenoid valve on or off in accor—
dance with the vehicle speed signals received from the vehicle speed sensor and the throttle opening sig—
nals from the throttle position sensor.
Depending on whether lock—up solenoid valve is on or off, the lock—up relay valve performs changeover of
the fluid passages for the converter pressure acting on the torque converter clutch to engage or disen—
gage the lock—up clutch.
(Mandatory Cancellation of Lock—Up System)
If any of the following conditions exist, the ECM turns off lock—up solenoid valve to disengage the lock—up
clutch.
1) The brake light switch comes on (during braking).
2) The IDL points of the throttle position sensor close (throttle valve fully closed).
3) The engine coolant temperature falls below 70@C (158c¢F).
The purpose of 1) and 2) above is to prevent the engine from stalling if the rear wheels lock up. The pur—
pose of 3) is to cause the torque converter clutch to operate to obtain torque multiplication. The purpose
of 4) is both to improve general driveability, and to speed up transmission warm-up.
Also, while the lock—up system is in operation, the ECM will temporarily turn it off during up—shift or
down-shift in order to decrease shifting shock.
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TROUBLESHOOTING
Basic Troubleshooting

Before troubleshooting an electronic controlled transmission, first determine whether the problem is elec—
trical or mechanical. To do this, just refer to the basic troubleshooting flow—chart provided below.

If the cause is already known, using the basic troubleshooting chart below along with the general trouble—
shooting chart on the following pages should speed the procedure.

Read Diagnostic Trouble Code | Bad
(See page AT-55)

OK Repair or Replace

Preliminary Check Bad

(See page AT-59)
OK

Manual Shifting Test
(See page AT—61)

oK Bad

OK i
Electrical Control System Check Stall Test, Time Lag Test and

Hydraulic Test

Bad

Repair or Replace Repair Transmission
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General Troubleshooting

Problem Possible cause Remedy Page
Fluid discolored or Fluid contaminated Replace fluid AT-59
smells burnt Torque converter clutch faulty Replace torque converter clutch AT-96
Transmission faulty Disassemble and inspect
transmission
Vehicle does not Manual linkage out of adjustment Adjust linkage AT-60
move in any forward Valve body or primary regulator faulty Inspect valve body
position or reverse Parking lock pawl faulty Inspect parking lock pawl AT-87
Torque converter clutch faulty Replace torque converter clutch AT-96
Converter drive plate broken Replace drive plate AT—96
Oil pump intake screen blocked Clean screen
Transmission faulty Disassemble and inspect
transmission
Shift lever position Manual linkage out of adjustment Adjust linkage AT-60
incorrect Manual valve and lever faulty Inspect valve body
Transmission faulty Disassemble and inspect
transmission
Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-60
into any drive position Valve body or primary regulator faulty Inspect valve body
Accumulator pistons faulty Inspect accumulator pistons
Transmission faulty Disassemble and inspect
transmission
Delayed 1-2, 2-3 or Electronic control faulty Inspect electronic control AT-63
3-0/13 up-shift, or Valve body faulty Inspect valve body AT-72
down-shift from Solenoid valve faulty Inspect solenoid valve
O/D-3 or 3-2 and
shifts back to O/D
or3
Slips on 1-2, 2-3 or Manual linkage out of adjustment Adjust linkage AT-60
3-0/D up-shift, or Throttle cable out of adjustment Adjust throttle cable AT-60
slips or shudders on Valve body faulty Inspect valve body AT-72
acceleration Solenoid valve faulty Inspect solenoid valve
Transmission faulty Disassemble and inspect
transmission
Drag, binding or Manual linkage out of adjustment Adjust linkage AT-60
tie—up on 1-2, 2-3 or Valve body faulty Inspect valve body
3—0/D up-shift Transmission faulty Disassemble and inspect
transmission

Remark ,k : Refer to A340E Automatic

Transmission Repair Manual.
(Pub. No. RM271U)
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General Troubleshooting (Cont’d)

Problem Possible cause Remedy Page
No lock—up in 2nd, Electronic control faulty Inspect electronic control AT-63
3rd or 01D Valve body faulty Inspect valve body
Solenoid valve faulty Inspect solenoid valve AT-72
Transmission faulty Disassemble and inspect
transmission
Harsh down—shift Throttle cable out of adjustment Adjust throttle cable AT-60
Throttle cable and cam faulty Inspect throttle cable and cam AT-60
Accumulator pistons faulty Inspect accumulator pistons
Valve body faulty Inspect valve body
Transmission faulty Disassemble and inspect
transmission
No down—shift when Valve body faulty Inspect valve body :
coasting Solenoid valve faulty Inspect solenoid valve AT-72
Electronic control faulty Inspect electronic control AT-63
Down—shift occurs Throttle cable faulty Inspect throttle cable AT-60
too quickly or too Valve body faulty Inspect valve body
late while coasting Transmission faulty Disassemble and inspect
transmission
Inspect solenoid valve
Inspect electronic control
Solenoid valve faulty AT-72
Electronic control faulty AT-63
No O/D-3, 3-2 or 2—1 Solenoid valve faulty Inspect solenoid valve AT-72
kick—down Electronic control faulty Inspect electronic control AT-63
Valve body faulty Inspect valve body
No engine braking 2 Solenoid valve faulty Inspect solenoid valve AT-72
or L position Electronic control faulty Inspect electronic control AT-63
Valve body faulty Inspect valve body
Transmission faulty Disassemble and inspect
transmission
Vehicle does not Manual linkage out of adjustment Adjust linkage AT-60
hold in P Parking lock pawl cam and spring faulty Inspect cam and spring AT-87

Remark *: Refer to A340E Automatic

Transmission Repair Manual.
(Pub. No. RM271U)
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AT4367

Diagnostic Trouble Code Output

nogal.,
0

1
AT3749 El
Voltage Check
@
O
Tr D [] O 8
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=)
AT3750
ECM
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HB00000L )

—/

(=] 'l 1= =]

00000000Dac
000000000
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AT4368

Column Shift 4 0/D  “0/D OFF”
Switch Light
O/D
N
on [} 37

Floor Shift

% o

AT4568

Diagnosis System
DESCRIPTION

1. A self—diagnosis function is built into the electrical control
system. Warning is indicated by the overdrive OFF indica—
tor light.

HINT: Warning and diagnostic trouble codes can be

read only when the overdrive switch is ON. If OFF, the

overdrive OFF light is lit continuously and will not blink.

(a) If a malfunction occurs within the vehicle speed sen—
sors (No. 1 or 2) or solenoids (No. 1 or 2), the over—
drive OFF light will blink to warn the driver.

However, there will be no warning of a malfunction
with lock—up solenoid.

(b) The diagnostic trouble code can be read by the num—
ber of blinks of the overdrive OFF indicator light
when terminals TIE, and E | are connected. (See
page AT-56)

(c) The throttle position sensor or brake signal are not
indicated, but inspection can be made by checking
the voltage at terminal TT of the data link connector
1.

(d) The signals to each gear can be checked by measur—
ing the voltage at terminal TT of the data link con—
nectar 1 while driving.

2. The diagnostic trouble code is retained in memory by the
ECM and due to back—up voltage, is not canceled out
when the engine is turned off. Consequently, after repair,
it is necessary to turn the ignition switch off and remove
the MFI fuse (15A) or disconnect the EC M connector to
cancel out the diagnostic trouble code. (See page AT-56)
HINT:

Low battery positive voltage will cause faulty opera—
tion of the diagnosis system. Therefore, always check
the battery first.

Use a voltmeter and ohmmeter that have an imped—
ance of at least 10 kQ/v.

CHECK ”0O/D OFF” INDICATOR LIGHT

1. Turn the ignition switch ON.

2. The "O/D OFF” light will come on when the O/D switch
is placed at OFF.

3. When the O/D switch is set to ON, the—-O/D OFF” light
should go out.

If the—O/D OFF” light flashes when the O/D switch is set to

ON, the electronic control system is faulty.
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Column Shift

Floor Shift

AT4599

i
-

o

ON

SST

M TE,

(0

AT5745

AT4367

ON

OFF

[

AT0716

0.25 seconds

e

0.25 seconds

AT0713

For
0.5 seconds 2.6 seconds  Next
— Code
ON / -
OFF
4.0 seconds 1.5 seconds 4.5 seconds

Repeat

READ DIAGNOSTIC TROUBLE CODE
1. TURN IGNITION SWITCH AND O/D SWITCH TO ON
Do not start the engine.
HINT: Warning and diagnostic trouble codes can be
read only when the overdrive switch is ON. If OFF, the
overdrive OFF light will light continuously and will not
blink.

2. CONNECT TE, AND E, TERMINALS OF DATA LINK
CONNECTOR 1
Using a SST, connect terminals TE, and E , of the data
link connector 1.
SST 09843-18020

3. READ DIAGNOSTIC TROUBLE CODE
Read the diagnostic trouble code as indicated by the
number of times the O/D OFF light flashes.

(Diagnostic Trouble Code Indication)
* If the system is operating normally, the light will flash
2 times per second.

* In the event of a malfunction, the light will flash 1 time
per second. The number of blinks will equal the first
number and, after 1.5 seconds pause, the second
number of the two digit diagnostic trouble code. If
there are two or more codes, there will be a 2.5 sec—
onds pause between each.

HINT: In the event of several trouble codes occuring si—

multaneously, indication will begin from the smaller value

and continue to the larger.

4. REMOVE SST
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DIAGNOSTIC TROUBLE CODES

Code No. Light Pattern

Diagnosis System

= I

Normal

2 | JILIL

Defective No. 1 vehicle speed sensor (in ATM)—
severed wire harness or short circuit

o | ML

Defective No. 2 vehicle speed sensor (in ATM)—
severed wire harness or short circuit

e | I

Severed No. 1 solenoid or short circuit—
severed wire harness or short circuit

63 AU e

Severed No.2 solenoid or short circuit—
severed wire harness or short circuit

o | ML

Severed lock—up solenoid or short circuit—
severed wire harness or short circuit

HINT: If codes 62, 63 or 64 appear, there is an electri—
cal malfunction in the solenoid.

Causes due to mechanical failure, such as a stuck valve,
will not appear.

000 Hm

FI3618

MFI
15A

CANCEL OUT DIAGNOSTIC TROUBLE CODE

1. After repair of the trouble area, the diagnostic trouble
code retained in memory by the ECM must be canceled
by removing the MFI fuse (1 5A) for 10 seconds or more,
depending on ambient temperature (the lower the tem—
perature, the longer the fuse must be left out) with the ig—
nition switch OFF.
HINT:

Cancellation can be also done by removing the battery

ECM

00000000001 DDDBDC[\

.@Q@DM

{
<

AT4368

negative (—) terminal, but in this case other memory
systems will be also canceled out.
The diagnostic trouble code can be also canceled out
by disconnecting the EC M connector.
If the diagnostic trouble code is not canceled out, it
will be retained by the ECM and appear along with a
new code in event of future trouble.

2. After cancellation, perform a road test to confirm that a

"normal code” is now read on the O/D OFF light.
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TROUBLESHOOTING FLOW-CHART

HINT:

* If diagnostic trouble code Nos. 42, 61, 62 or 63 are output, the overdrive OFF indicator light will
begin to blink immediately to warn the driver. However, an impact or shock may cause the blinking
to stop; but the code will still be retained in the ECM memory until canceled out.

* There is no warning for diagnostic trouble code No. 64.

* In the event of a simultaneous malfunction of both No. 1 and No. 2 vehicle speed sensors, no diag—
nostic trouble code will appear and the fail-safe system will not function. However, when driving in
the D position, the transmission will not up—shift from first gear, regardless of the vehicle speed.

Diagnostic trouble code 42 (No. 1 vehicle speed sensor circuitry)

Check continuity between ECM connector SP,
terminal and body ground.
(See page AT-71)

OK

Substitute another ECM.

l

Check No. 1 vehicle speed sensor.
(See page AT-73)

NG

Repair or replace No. 1 vehicle speed sensor.

oK

Check wiring between ECM and combination
meter.

Diagnostic trouble code 61 (No.2 vehicle speed sensor circuitry)

Check continuity between ECM connector SP»
terminal and body ground.
(See page AT—71)

OK

Substitute another ECM.

Check No.2 vehicle speed sensor. NG Repair or replace No.2 vehicle speed sensor.

(See page AT-73)

OK

Check wiring between ECM and No.2 vehicle
speed sensor.
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Diagnostic trouble code 62 (No. 1 solenoid valve circuitry)

Check resistance of No. 1 solenoid valve at
ECM connector. (See page AT-72)

OK

Substitute another ECM.

l

Remove the oil pan and check resistance of No. 1
solenoid valve connector and body ground.
Resistance: 11-15Q

NG

Replace No. 1 solenoid valve.

OK

Check wiring between No. 1 solenoid valve and
ECM.

Diagnostic trouble code 63 (No.2 solenoid valve circuitry)

Check resistance of No—2 solenoid valve at
ECM connector. (See page AT-72)

OK

Substitute another ECM.

1

Remove the oil pan and check resistance of No.2
solenoid valve connector and body ground.
Resistance: 11-15

NG

oK

Check wiring between No.2 solenoid valve and
ECM.

Replace No.2 solenoid valve.

Diagnostic trouble code 64 (Lock—up solenoid valve circuitry)

Check resistance of lock—up solenoid valve at
ECM connector.
(See page AT—72)

OK

Substitute another ECM.

.

Remove the oil pan and check resistance of lock—
up solenoid valve connector and body ground.
Resistance: 11-150

NG

oK

Check wiring between lock—up solenoid valve
and ECM.

Replace lock—up solenoid valve.
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Preliminary Check

1. CHECK FLUID LEVEL
HINT:

The vehicle must have been driven so that the engine
and transmission are at normal operating temperature.
(Fluid temperature: 70-80 @C or 158-176 ©F)

Only use the COOL range on the dipstick as a rough
reference when the fluid is replaced or the engine does
not run.

(a) Park the vehicle on a level surface, set the parking

OK if hot brake.

(b) With the engine idling, shift the shift lever into all
positions from P to L position and return to P posi—
tion.

HINT: Depress brake pedal.

(c) Pull out the transmission dipstick and wipe it clean.

(d) Push it back fully into the tube.

(e) Pull it out and check that the fluid level is in the HOT

AT3417 range.
If the level is at the low side, add fluid.
Fluid type: ATF DEXRON®II

NOTICE: Do not overfill.
2. CHECK FLUID CONDITION
If the fluid smells burnt or is black, replace it as following
procedures.
(a) Remove the drain plug and drain the fluid.
(b) Reinstall the drain plug securely.
aliiid (c) With the engine OFF, add new fluid through the oil
filler tube.
Fluid type ATF DEXRONOII
Capacity:
Total: 7.2 liters (7.6 US qts, 6.3 Imp qts)
Drain and refill: 1.6 liters (1.7 US qts, 1.4 Imp.qts)
(d) Start the engine and shift the shift lever into all po—
sitions from P to L position and then shift into P po—
sition.
(e) With the engine idling, check the fluid level. Add

AT6683 fluid up to the COOL level on the dipstick.

(f) Check the fluid level with the normal operating tem—
perature (70-80 @C or 158-176 ©F) and add as
necessary.

NOTICE: Do not overfill.

AT3417
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3. INSPECT THROTTLE CABLE
(a) Depress the accelerator pedal all the way and check
that the throttle valve opens fully.
Outer Cable HINT: If the valve does not open fully, adjust the accel-
Rubber Boot erator cable.
(b) Fully depress the accelerator pedal.
(c) Measure the distance between the end of the boot
and stopper on the cable.
Standard distance: 0—1 mm (0-0.04 in.)
If the distance is not standard, adjust the cable by the ad—
justing nuts.
4. INSPECT SHIFT LEVER POSITION
Cable Stopper When shifting the shift lever from the N position to other
positions, check that the lever can be shifted smoothly
and accurately to each position and that the position in—
dicator correctly indicates the position.
If the indicator is not aligned with the correct position,
carry out the following adjustment procedures.
(Column shift)
(a) Remove the nut on the cross shaft rod.

Adjusting Nuts

AT1721R (b) Push the cross shaft rod fully downward.
(c) Return the cross shaft rod two notches to N posi—
Column Shift tion.

(d) Set the shift lever to N position.
(e) While holding the shift lever lightly toward the R po—
sition side, adjust the cross shaft rod nut.
(f) Tighten the cross shaft rod nut.
/ (g) Start the engine and make sure that the vehicle
> ;D moves forward when shifting the lever from the N to
D position and reverse when shifting it to the R po—
sition.
(Floor shift)
(a) Remove the nut on the cross shaft rod.
(b) Push the cross shaft rod fully downward.
Neutral Position (c) Return the cross shaft rod three notches to N posi—
tion.
(d) Set the shift lever to N position.
(e) While holding the shift lever lightly toward the R po—
sition side, adjust the cross shaft rod nut.
(f) Tighten the cross shaft rod nut.
(g) Start the engine and make sure that the vehicle
moves forward when shifting the lever from the N to
D position and reverse when shifting it to the R po—
sition.
5. INSPECT PARK/NEUTRAL POSITION SWITCH
Check that the engine can be started with the shift lever
only in the N or P position, but not in other positions.
If not as stated above, carry out the following adjustment
Bolt procedures.
Neutral (a) Loosen the park/neutral position switch bolt and set
Basic Line the shift lever to the N position.
(b) Align the groove and neutral basic line.
(c) Hold in position and tighten the bolt.

AT4820

Floor Shift

Loosen this nut.
AT3184

Groove

AT4369 Torque: 13 N-m (130 kgf-cm, 9 in.¢ Ibf)
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1G0994

Q00675

6. INSPECT IDLE SPEED (IN POSITION)
Connect a tachometer test probe to the data link connec—
tor 1 terminal IG «, inspect the idle speed.

Idle speed: 800 RPM

Manual Shifting Test

HINT: With this test, it can be determined whether the
trouble lies within the electrical circuit or is a mechanical
problem in the transmission.

1. DISCONNECT SOLENOID WIRE

2. INSPECT MANUAL DRIVING OPERATION

Check that the shift and gear position correspond with
the table below.

Shift D 2 L R P
position position [position |position |position [position
Gear Pawl
position O/D 3rd 1st  [Reverse | | ock

HINT: If the L, 2 and D position gear positions are diffi—

cult to distinguish, perform the following road test.

* While driving, shift through the L, 2 and D positions.
Check that the gear change corresponds to the shift
position.

If any abnormality is found in the above test, the problem
lies in transmission itself.

3. CONNECT SOLENOID WIRE

4. CANCEL OUT DIAGNOSTIC TROUBLE CODE

(See page AT-56)
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REFERENCE: Possible gear position in accordance with solenoid operating conditions.

NO. 1 SOLENOID NO.2 SOLENOID BOTH SOLENOIDS
NORMAL MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Solenoid Valve  |Gear Solenoid Valve  |Gear Solenoid Valve  lGear Solenoid Valve  |Gear
Position No.1 | No.2 [Position [ No. 1 | No.2 [POSition | No.1 | No.2 [Position | No.1 | No.2 [Position
ON 3rd
ON | OFF | 1st x | ©oFF | oo | ON X 1st X X oD
/D
D position ON ON 2nd X ON 3rd %F,\ll:) X 830 X X O/D
OFF ON | 3rd X ON | 3rd | OFF oD x X oD
OFF | OFF | oD OFF | oD | OFF oD oD
ON 3rd
ON OFF 1 st X (OFF) | (0/D) ON X 1 st X X 3rd
2position | oy | oON | 2nd x ON | 3rd (ooFr\T) x | 3rd x x | ardg
(1st)
OFF ON | 3rd ON | 3d | OFF 3rd 3rd
ON | OFF | 1st OFF 1st | ON 1st 1st
L position
ON ON | 2nd ON | 2nd ON 1st 1 st

(): No fail-safe function

x : Malfunctions
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AUTOMATIC TRANSMISSION

Electronic Control System

PRECAUTION

Do not open the cover or the case of the ECM and various computer unless absolutely necessary. (If the IC

the IC may be destroyed by static electricity.)

terminals are touched,

ELECTRONIC CONTROL CIRCUIT
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ELECTRONIC CONTROL COMPONENTS

Data Link Connector 1

(P

8

Stop Light Switch

Cruise Control
ECU

Q00559
Q00558

%
JE

1

\

Throttle Position Sensor

Engine Coolant Temperature
Sensor

Park/Neutral Position
Switch

N

1 No.2 Vehicle
‘ Speed Sensor
’ / No.1 Vehicle Speed

Sensor
No. 2 Solenoid
No. 1 Solenoid

Lock-Up Solenoid

0O/D Main Switch (Column Shift)

Pattern Select Switch (Column Shift)

0O/D Main Switch
(Floor Shift)

L3

Pattern Select Switch
(Floor Shift)
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TROUBLESHOOTING FLOW-CHART
Trouble No. 1 No Shifting

Warm up engine

Engine coolant temp.: 80C@C (176 CF)
ATF temp.: 50-80@C (122—-176CF)

Connect a voltmeter to data link connector 1
terminals TT and El. Does TT terminal voltage
vary with changes in throttle opening?

Yes

No

Is voltage between ECM terminals STP and E,
as follows?
0 V: Brake pedal released

No

10—-14 \/: Brake Ihnris:l dnpmeend
Yes

* Throttle position signal faulty
* TT terminal wire open or short

Brake signal
faulty

while driving?

Disconnect solenoid wire connector and road
test. Does the transmission operate in the
respective gear when in the following positions

No

Transmission faulty

D position ..... Overdrive
2 position ..... 3rd gear
L position .....

Yes

Continued on page AT-66
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Continued from page AT—65

Connect solenoid wire connector and road test. 0—7V
Does data link connector 1 TT terminal voltage
rise from 0 V to 7 V in sequence?

0— 5V

* Transmission faulty
* Solenoid faulty

ov

0— 3V

Proceed to trouble 3 (AT-68)

|
Are there 12 V between ECM terminals L-E,
when in the D position?

No Yes

Are there 12 V between ECM
terminals 2—E, when in the D
position?

Yes No

» Park/Neutral position switch faulty

» Park/Neutral position switch circuit faulty

Try another ECM
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Trouble No.2

Shift point too high or too low

Warm up engine

Engine coolant temp.: 800C (1760F)
ATF temp.: 50—-80@C (122—176CF)

Connect a voltmeter to data link connector 1
terminals TT and El. Does TT terminal voltage
vary with changes in throttle opening?

Yes

No

Is voltage between ECM terminals STP and E,
as follows?

0 V: Brake pedal released

10-14 V: Brake pedal depressed

No

Yes

* Throttle position signal faulty
* TT terminal wire open or short

Brake signal
faulty

Check voltage between ECM terminals P and ElI.
Power pattern: 10-14 V
Normal pattern: 0-2 V

OK * Faulty ECM
* Faulty transmission

NG

Faulty pattern select switch system
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Trouble No.3  No up-shift to overdrive (After warm-up)

Road test while shifting manually with solenol
wire connector disconnected. Is there over—
drive up—shift in the D position when shifting
from L to 2 to D?

Yes

Connect solenoid wire connector, and while
driving does data link connector 1 TT terminal
voltage rise from 0 V to 7 V in sequence?

0—=7V

Faulty transmission

0—=5V oV

0—=3V

* Faulty transmission
* Faulty solenoid

Are there 12 V between ECM
terminals 2 and E, when in the D
position?

Are there 12 V between ECM terminals L
and E, when in the D position?

No

| Yes

Yes No

Faulty Park/Neutral position switch circuit
Faulty Park/Neutral position switch

Try another ECM

* Faulty O/D switch harness
* Faulty O/D switch

Is voltage between ECM terminals OD, and E,
normal with the cruise control ECU connector
pulled out?

Is voltage between ECM terminals OD2 and E, No
as follows?
O/D switch turn ON: 10-14 V
D switch turn OFF: 0 V

Yes
Is voltage between ECM terminals OD, and E, Yes
as follows?
Approx. 5 V

No

Yes

Try another ECM

No

* Faulty ECM
* Faulty cruise control wire harness

Faulty cruise control ECU
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AT-69

Trouble No.4  No lock-up (After warm-up)

Warm up engine
Engine coolant temp.: 80C@C (176 CF)
ATF temp.: 50—-80@C (122—176CF)

Road test

Connect a voltmeter to data link connector 1 ter—
minals TT and E1. Is there 7, 5 or 3 V in the lock—
up position while driving?

Yes

No

Is voltage between ECM STP and E, terminals
as follows?

Brake pedal depressed: 10—-14 V

Brake pedal released: 0 V

No

Lock—up solenoid stuck
Faulty transmission
Faulty lock—up mechanism

Yes

Faulty throttle position signal

Faulty brake signal
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AT3750

INSPECTION OF TT TERMINAL VOLTAGE
1. INSPECT THROTTLE POSITION SENSOR SIGNAL

O

TT Terminal Voltage (V)

(Voltage)

27131 (Clése) T'hrottle Valve Opening Angle {Open)

Column Shift
O

Floor Shift

S

AT4599

ON

OFF

WW

T Terminal (V)

Gear Position

NOOdwWwNO

1st
2nd
2nd Lock-up
3rd
3rd Lock-up
o/D
O/D Lock-up

(@) Turn the ignition switch to ON. Do not start the en—
gine.

(b) Connect a voltmeter to data link connector 1 ter—
minals TT and ELI.

(c) While slowly depressing the accelerator pedal,

check that TT terminal voltage rises in sequence.
If the voltage does not change in proportion to the throt—
tle opening angle, there is a malfunction in the throttle
position sensor or circuit.

2. INSPECT BRAKE SIGNAL

(a) Depress the accelerator pedal until the TT terminal
indicates 8V.
(b) Depress the brake pedal and check the voltage read—
ing from the TT terminal.
Brake pedal depressed ................... Ov
Brake pedal released ...................... 8V
If not as indicated, there is a malfunction in either the
stop light switch or circuit.

3. INSPECT EACH UP-SHIFT POSITION

(a) Warm up the engine.

Engine coolant temperature: 80 ©C (176 ©F)

(b) Turn the O/D switch to "ON”.

(c) Place the pattern select switch in "Normal” and the
shift lever into the D position.

(d) During a road test (above 10 km/h or 6 mph) check
that voltage at the TT terminal is as indicated below
for each up—shift position.

If the voltage rises from O v to 7 v in the sequence

shown, the control system is okay.

The chart on the left shows the voltmeter reading and
corresponding gears.

HINT: Determine the gear position by a light shock or

change in engine RPM when shifting. The lock—up clutch

will turn ON only infrequently during normal 2nd and 3rd
gear operation. To trigger this action, press the accelera—

tor pedal to 50% or more of its stroke. At less than 50%,

the voltage may change in the sequence 2 V-4 v—6

v—7V.
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Voltmeter

O

OF

F12762

INSPECTION OF ELECTRONIC CONTROL

COMPONENTS
1. INSPECT VOLTAGE OF ECM CONNECTOR
(a) Remove the cowl side trim of passenger side.

(b) Turn on the ignition switch.
(c) Measure the voltage at each terminal.

Vehicle moving

U ' UL P LU ald
E1 s1]s2|st HW vC spi| | P fsTR{ | AT
N[2 ] ]se2 T ipufvra]  |E2 oo1|DG oo2[E21]  }+B1[BH
FI2796
Terminal Measuring condition Voltage (V)
S, — E, - 10 — 14
S,, 5. — E, — 0
P_E PWR pattern 10 — 14
! NORM pattern 0-2
Brake pedal is depressed 10 — 14
STP — E, -
Brake pedal is released (o)
THW — E, (E,,) | Engine coolant temp. 80()C (1760F) 0.1 —-1.0
DL — E, (E.0) Throttle valve fully closed 0]
© 72772 Thiottle valve open 10 — 14
Throttle valve fully closed 0.1 — 1.0
VTA — E, (Ey,)
Throttle valve fully open 3-5
VC — E, (Eyq) - 4 -6
0D, — E, — 5
O/D main switch turned ON 10 — 14
Oob, — E, ..
O/D main switch turned OFF 0
P, _E Cruise control main switch Standing still Oorb
! ! OFF Vehicle moving 2-3
sp E Standing still Oorb5
2 7 =1 2 — 3
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Terminal Measuring condition Voltage (V)
N position 10 — 14
N — E, "
Except N position 0-2
2 position 10 — 14
2 - & "
Except 2 position 0-2
L position 10 — 14
L —E, —
Except L position 0-—2
B+ (+B,) — E, — 10 — 14
BATT — E, — 10 — 14

VAD-26-1

No. 1 and No. 2 Solenoid Valves

AT3088

AT3087

2. INSPECT SOLENOID

(a) Disconnect the connector from ECM.

(b) Measure the resistance between S, S2, SL and
ground.

Resistance: 11-15

(c) Apply battery positive voltage to each terminal.
Check that an operation noise can be heard from the
solenoid.

3. CHECK SOLENOID SEALS
If there is foreign material in the solenoid valve, there will
be no fluid control even with solenoid operation.
(a) Check No.1 and No.2 solenoid valves.

Check that the solenoid valves do not leak when
low—pressure compressed air is applied.

When supply battery positive voltage to the
solenoids, check that the solenoid valves open.

(b) Check the lock—up solenoid valve.

* Applying 490 kPa (5 kgf/cm2, 71 psi) of com—
pressed air, check that the solenoid valve opens.

* When supply battery positive voltage to the
solenoid, check that the solenoid valve does not
leak the air.
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If a malfunction is found during voltage inspection (step 1.),
inspect the components listed below.
4. INSPECT PARK/NEUTRAL POSITION SWITCH

(See page AT-83)

5. INSPECT THROTTLE POSITION SENSOR
Using an ohmmeter, check the resistance between each

S-6-2D $-4-2C

Floor Shift Column Shift
Terminal
SW position 1 3@
ON
' l 2|1 OFF O—+—0

$-4-18 H-2.2-A

terminal.
Throttle valve .
Terminal condition Resistance (k/ )
| VC
Fully closed Less than 2.3
VTA DL — E, Y baclabecl
iDL Open Infinity
E, VC — E, - 3.9 -9.0
0.47 — 6.1
VA — E, Fully closed
Fully open 3.1 - 121
F14499
6. INSPECT NO.2 VEHICLE SPEED SENSOR

(a) Jack up the rear wheel on one side.

(b) Connect an ohmmeter between the terminals.

(c) Spin the wheel and check that the meter needle de—
flects from O/ to «/ .

> 7. INSPECT NO.1 VEHICLE SPEED SENSOR
i (See step 6. on page AT-73)
] 8. INSPECT PATTERN SELECT SWITCH
Using an ohmmeter, check the continuity of terminals for
Q03168 each switch position.
HINT: As there are diodes inside, be careful of the
Floor Shift Column Shift tester probe polarity.
Terminal Floor shift Column shift
ne=in ' =
3 1 Pattern 4 6 2 3
s]sTe IIEIEII o ol o o
NORM
9. INSPECT O/D SWITCH’

Using an ohmmeter, check the continuity of the terminals
for each switch position.

10. INSPECT ENGINE COOLANT TEMPERATURE SENSOR

(See page FI-200)
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Mechanical System Tests
STALL TEST

The object of this test is to check the overall performance of the transmission and engine by measuring the
stall speeds in the D and R positions.
NOTICE:

. Perform the test at normal operating fluid temperature (50-80CC or 122—176GF).
. Do not continuously run this test longer than 5 seconds.
. To ensure safety, conduct this test in a wide, clear, level area, which provides good traction.
. The stall test should always be carried out in pairs. One should observe the conditions of wheels or
wheel stoppers outside the vehicle while the other is performing the test.
MEASURE STALL SPEED
(a) Chock the front and rear wheels.

Quickly read the stall speed at this time.
NOTICE: Release the accelerator pedal and stop test if the rear wheels begin to rotate before the en—

gine speed reaches specified stall speed.
Stall speed: C&C 2,200 =150 RPM
Except: C&C 2,450 = 150 RPM

(g) Perform the same test in R position.

EVALUATION
(a) If the stall speed is the same for both positions but lower than specified value:

. Engine output may be insufficient
. Stator one—way clutch is not operating properly
HINT: If more than 600 RPM below the specified value, the torque converter clutch could be faulty.
(b) If the stall speed in D position is higher than specified:
* Line pressure too low
*  Forward clutch slipping
*  No.2 one—way clutch not operating properly

*  O/D one—way clutch not operating properly
(c) If the stall speed in R position is higher than specified:

*  Line pressure too low
. Direct clutch slipping
. First and reverse brake slipping

*  O/D one—way clutch not operating properly
(d) If the stall speed in both R and D positions are higher than specified:

*  Line pressure too low
*  Improper fluid level
*  O/D one—way clutch not operating properly
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AT-75

STALL TEST

AT1314

TIME LAG TEST

When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before the
shock can be felt. This is used for checking the condition of the O/D direct clutch, forward clutch, direct

clutch and first and reverse brake.

NOTICE:

. Perform the test at normal operating fluid temperature (50-80CC or 122—176GF).
. Be sure to allow one minute interval between tests.

. Make three measurements and take the average value.

MEASURE TIME LAG
(a) Fully apply the parking brake.
(b) Start the engine and check the idle speed.
Idle speed: 800 RPM
(N position)

(c) Shift the shift lever from N to D position. Using a stop watch, measure the time it takes from

shifting the lever until the shock is felt.
Time lag: Less than 1.2 seconds

(d) In same manner, measure the time lag for N-Y R.

Time lag: Less than 1.5 seconds
EVALUATION
(a) If N-D time lag is longer than specified:
Line pressure too low
Forward clutch worn

O/D one—way clutch not operating properly
(b) If N-R time lag is longer than specified:

Line pressure too low

Direct clutch worn

First and reverse brake worn

O/D one—way clutch not operating properly
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TIME LAG TEST

Shock Noise

Shock Noise

N

SRT A
"\ I/»

AT1315

HYDRAULIC TEST
PREPARATION
(a) Warm up the transmission fluid.
(b) Remove the transmission case test plug and connect the hydraulic pressure gauge.
SST 09992-00094 (Oil pressure gauge)
NOTICE:

Perform the test at normal operating fluid temperature (50—-80@C or 122—-176¢F).

The line pressure test should always be carried out in pairs. One should observe the conditions of

wheels or wheel stoppers outside the vehicle while the other is performing the test.
MEASURE LINE PRESSURE
(a) Fully apply the parking brake and chock the four wheels.
b) Start the engine and check idling rpm.
c) Keep your left foot pressed firmly on the brake pedal and shift into D position.
d) Measure the line pressure when the engine is idling.
e

~_~ o~~~
~— — ~— ~—

speed reaches stall speed.

Press the accelerator pedal all the way down. Quickly read the highest line pressure when engine

NOTICE: Release the accelerator pedal and stop test if the rear wheels begin to rotate before the

en—
gine speed reaches specified stall speed.

(f) In the same manner, perform the test in R position.
kPa (kgf/cm2,psi)

D position R position
Idling Stall Idling Stall
363 — 422 932 — 1,178 490 — 588 1,294 — 1,638
(3.7 — 4.3, 53 — 61) (9.5 — 12.0, 135 — 171) (5.0 — 6.0, 71 — 85) (13.2 — 16.7, 188 — 238)

If the measured pressures are not up to specified values, recheck the throttle cable adjustment and

perform a retest.
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EVALUATION
(a) If the measured values at all positions are higher than specified:

Throttle cable out of adjustment
Throttle valve defective

Regulator valve defective
(b) If the measured values at all positions are lower than specified:

Throttle cable out of adjustment
Throttle valve defective

Regulator valve defective
Oil pump defective

O/D direct clutch defective

(c) If pressure is low in the D position only:
D position circuit fluid leakage

Forward clutch defective

(d) If pressure is low in the R position only:
R position circuit fluid leakage

Direct clutch defective
First and reverse brake defective

HYDRAULIC TEST

AT1316
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D Position

=>

rNoza v

AT2818

Full Open

rNOzAa
I

AT3068

D P':sition 0 E> e
0-60
O-D

Slippage ?
Shock ?

D Position

B

rNoza 1

AT3069

Abnormal Noise ?
Vibration ?

D

ROAD TEST

NOTICE: Perform the test at normal operating fluid tem-

perature (50-80CC or 122-176 CF).

1. D POSITION TEST IN NORM AND PWR PATTERN

RANGES

Shift into the D position and hold the accelerator pedal

constant at the full throttle valve opening posiiton.

Check the following:

(a) 1-2, 2-3 and 3—-0ID up-shifts should take place, and
shift points should conform to those shown in the
automatic shift schedule.

Conduct a test under both Normal and Power patterns.

HINT: There is no O/D up-shift or lock—up when the

engine coolant temp. is below 70@C (158 CF).

EVALUATION
(1) If there is no 1-2 up—shift:
No.2 solenoid is stuck
1-2 shift valve is stuck
(2) If there is no 2—-3 up—shift:
No.1 solenoid is stuck
2-3 shift valve is stuck
(3) If there is no 3—0O/D up-—shift:
3—4 shift valve is stuck
(4) If the shift point is defective:
Throttle valve, 1-2 shift valve, 2—3 shift valve, 3—4
shift valve etc., are defective
(5) If the lock—up is defective:
Lock—up solenoid is stuck
Lock—up relay valve is stuck

(b) In the same manner, check the shock and slip at the
1-2, 2-3, and 3—0O/D up-shifts.
EVALUATION
If the shock is excessive:
Line pressure is too high
Accumulator is defective
Check ball is defective

(c) Run at the D position lock—up or O/D gear and check
for abnormal noise and vibration.

HINT: The check for the cause of abnormal noise and

vibration must be made with extreme care as it could also

be due to loss of balance in the propeller shaft, differen

tial, torque converter clutch, etc.
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D Posiiton

FNOZA T

AT3070

@ Full Opening

AT6682

2 Position

AT2812

Full Open 0
)/

Up-Shift

2 Position

AT2811

P
R
N
D
2
L

2 S8

Engine Braking ?

2 Po
P

L.

AT2809

rNoza

sition

:’E% Abnormal Noise ?

U E Shock ?

0-0

(d) While running in the D position, 2nd, 3rd and O/D
gears, check to see the possible kickdown vehicle
speed limits for2 «© 1,3 © 2and O/D « 3
kickdowns conform to those indicated on the
automatic shift schedule.

(e) Check for abnormal shock and slip at kick—down.

(f) Check for the lock—up mechanism.
(1) Drive in D position, O/D gear, at a steady speed
(lock—up ON) of about 75 km/h¢ 47 mph).
(2) Lightly depress the accelerator pedal and check
that the engine rpm does not change abruptly.
If there is a big jump in engine rpm, there is no lock—up.

2. 2 POSITION TEST

Shift into the 2 position and, while driving with the ac—
celerator pedal held constantly at the full throttle valve
opening position, push in one of the pattern selectors and
check on the following points.

(a) Check to see that the 1-2 up-shift takes place and
that the shift point conforms to it shown on the au—
tomatic shift schedule.

HINT:

There is no O/D up-shift and lock—up in the 2 position.
To prevent overrun, the transmission up—shifts into 3rd
gear at around 100 km/h (62 mph) or more.

(b) While running in the 2 position and 2nd gear, release
the accelerator pedal and check the engine braking
effect.

EVALUATION
If there is no engine braking effect:
Second coast brake is defective

(c) Check for abnormal noise at acceleration and decel—
eration, and for shock at up—shift and down—shift.
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L Position No Up-Shift
S

lo-e

rNOZ3 T

AT2808

L Position

0=

Engine Braking ?

rNOZa 1

AT2807

L Position

Abnormal Noise ?

AT2806

R Position
Full Open
P
R
N i>
D
2
L Slippage ?
AT2805
P Position

Vehicle on Gradient

—> (w2

Parking Lock
Pawl Acting

’I"NDZZI 1‘

AT3203

3. L POSITION TEST
(a) While running in the L position , check to see that
there is no up—shift to 2nd gear.

(b) While running in the L position, release the ac—
celerator pedal and check the engine braking effect.
EVALUATION

If there is no engine braking effect:
First and reverse brake is defective

(c) Check for abnormal noise during acceleration and
deceleration.

4. R POSITION TEST
Shift into the R position and, while starting at wide open
throttle, check for slipping.

5. P POSITION TEST

Stop the vehicle on a gradient (more than 50) and after
shifting into the P position, release the parking brake.
Then check to see that the parking lock pawl holds the
vehicle in place.
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Automatic Shift Schedule

CBU: Tire size P205175R14, P215/65R15

(Differential gear ratio: 3.417)

CBU : Tire size 185R14-8

* O/D switch OFF
(Differential gear ratio: 3.9001

Throttle valve fully open [ ] Fully closed km/h (mph)
1-2 2-3 3-0/D | [3—0/D}] | [0/D—3]| O/D—3 3-2 2-1
NORM 61—-66 [108—117(143—1562| 43—48 | 26—30 {136—145(100—105| 44—49
D i (38—41) | (67—73) | (89—-94) | (27—30) | (16—19) | (85—90) | (62—65) | (27—30)
osition
P PW R 61—-66 |119—127|147—156| 47—52 | 26—30 (140—149{110—-119| 44—-49
(38—41) | (74—-79) | (91—-97) | (29—-32) | (16—19) | (87-93) | (68—74) | (27-30)
5 position NORM 53—-57 |126—135 . _ _ _ 119—-128| 47-52
P PWR (33—35) | (78—84) {74—80) | (29—-32)
L positi NORM 101—-110| 57—62
position PW R - - - - - - (63—68) | {(35—39)
Throttle valve opening 5% km/h (mph)
Lock—up ON Lock—up OFF
2nd *3rd 0o/D 2nd *3rd o/D
NORM . 79 — 83| 79 — 83 _ 71 —-76 | 68 — 73
D i (49 — 52) (49 — 52) (44 — 47)| (42 — 45)
S T ~ |e1-e6|79-83] _ |es—73|68-76
(38 — 41)| (49 — 52) (42 — 45)| (42 — 47)

*: O/D switch OFF

Throttle valve fully open [ ] Fully closed km/h (mph)
1-2 2-3 3—-0/D | [3—0/D] | [O/D—~3]| O/D—3 3-2 2-1
NORM 52—-56 | 93—100|135—142| 37—41 | 22—-26 (130-136| 86—90 | 43—47
D positi (32—35) | (45—-62) | (84—88) | (23—25) | (14—16) | (81—85) | (63—56) | (27—29)
osition
P PW R 52—-56 [102—109/148—154| 40—44 | 22—-26 (141—-148| 95—102 | 43—47
(32—-35) | (63—68) | (92—96) | (26—27) | (14—16) | (88—92) | (69—63) | (27—29)
5 position NORM 45—49 [108—115 _ _ _ _ 102—-109{ 40—44
P PWR | (28-30) | (67—71) (63—68) | (25—27)
L positi NORM 87—-94 | 49-53
position PW R - - - - - - (54—58) | (30—33)
Throttle valve opening 5% km/h (mph)
Lock—up ON Lock—-up OFF
2nd *3rd o/D 2nd *3rd o/D
NORM _ 67 — 71| 68 — 71 _ 61 — 65 | 68 — 62
D positi (42 — 44) ) (42 — 44) (38 — 40)|(36 — 39)
S ~ |ss-62|68-71| _ |s52—56|61—65
(36 — 39) | (42 — 44) (32 — 35) | (38 — 40)
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Troubleshooting (Automatic Shift Schedule)

C & C: Tire size 185R14-8, 185R14—6 (Double tire)

(Differential gear ratio: 4.100)

C & C: Tire size 185R14-6 (Double tire)

* 1 O/D switch OFF
(Differential gear ratio: 4.300)

Throttle valve fully open [1Fully closed km/h (mph)
1-2 2-3 3-0/D | [3—0/D]| [0O/D—3]| O/D—3 3-2 2-1
NORM 43—-47 | 84—91 (129—-135( 73—77 | 21—-25 |123—-130| 77—-81 38—-42
D i (27-29) | (52—-57) | (80—84) | (45—48) | (13—16) | (76—81) | (48—50) | (24—26)
osition
P PWR 51—-565 | 97—103 |132—138{ 73—77 | 21—-25 |126—-132| 90—-97 | 45—-48
(32-34) | (60—64) | (82—86) | (45—48) | (13—16) | (78—82) | (56—60) | (28—30)
2 position NORM 43—-47 |103-110 _ _ _ _ 97—104 | 38—42
PWR (27-29) | (64—68) (60—65) | (24—26)
. NORM 83—-89 | 47-51
L position PW R - — — — — — (52—55) | (29— 32)
Throttle valve opening 5% km/h (mph)
Lock—up ON Lock—-up OFF
2nd *3rd o/D 2nd *3rd o/D
NORM _ 73 —-77 | 713 - 77 _ 61 — 65 | 67 — 71
D - (45 — 48) | (45 — 48) (38 — 40) | (42 — 44)
osition
P PW R _ 73 —-77 73 —-77 _ 67 — 71 | 67 — 71
(45 — 48) | (45 — 48) (42 — 44) | (42 — 44)

Throttle valve fully open [1Fully closed km/h (mph)
1-2 2-3 3—-0/D | [3—0/D])|[0/D—~3]| O/D—3 3—2 2-1
NORM 41—-45 | 80—87 (123—129| 69 — 73| 20—24 (117—124| 73—-77 | 37—-40
b (25—28) | (50—54) | (76—80) |(43 — 45)| (12—15) | (73—77) | (45—48) | (23—25)
i
PO | wm | 4983 | 92-99 [126-132] 69 — 73| 20-24 [120-126| 86-92 | 4246
(30—33) | (67—62) | (78—82) [(43 — 45)| (12—15) | (75—78) | (63—-57) | (26—29)
. NORM 41—45 | 98—105 93—-99 | 37—40
2 t - - — —
PosTON 1PWR | (25—28) | (81—85) (58—62) | (23—25)
. NORM 79—85 | 45—48
L position PW R - - - - - - (49—-53) | (28—30)
Throttle valve opening 5% km/h (mph)
Lock—up ON Lock—-up OFF
2nd *3rd Oo/D 2nd *3rd o/D
NORM _ 69 — 73| 69— 73 _ 58 — 62 | 64 — 68
. (43 — 45)| (43 — 45) (36 — 39) | (40 — 42)
D position
PW R _ 69 — 73 | 69 — 73 _ 64 — 68 | 64 — 68
(43 — 45)| (43 — 45) (40 — 42) | (40 — 42)
* 1 O/D switch OFF
HINT:

(1) Lock—up will not occur in 2nd gear unless the throttle valve opening is greater than 50%.
(2) There is no lock—up in the 2 and L positions.
(3) In the following cases, the lock—up will be released regardless of the lock—up pattern.
When the throttle is completely closed.
When the brake light switch is ON.
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Park Neutral Position Switch

INSPECTION OF PARK/NEUTRAL POSIITON
SWITCH

Inspect that there is continuity between each terminals.

Terminal
Shift B N PL{RL | NL |DL | 2L | LL C
Position

o0 | O

SH-9-2-A

rinv|o|z|(o]|v
T
o
O
o
(I)OOOO
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ON-VEHICLE REPAIR

Valve Body

REMOVAL OF VALVE BODY

1. CLEAN TRANSMISSION EXTERIOR
To prevent contamination, clean the exterior of the trans—
mission.

2. DRAIN TRANSMISSION FLUID
Remove the drain plug and the fluid into a suitable con—
tainer.

3. REMOVE OIL PAN
% NOTICE: Some fluid will remain in the oil pan. Be careful

not to damage the filler tube and O-ring.
(a) Remove the nineteen bolts.

(b) Install the blade of SST between the transmission
case and oil pan, cut off applied sealer and then re—
move the oil pan.

SST 09032-00100

NOTICE: When removing the oil pan, be careful not to

damage the oil pan flange.

SST

AT3168

4. REMOVE OIL STRAINER
Remove the six bolts, and the oil strainer.
NOTICE: Be careful as some oil will come out with
the filter

AT1994

5. REMOVE OIL TUBES
Pry up both tube ends with a large screwdriver and re—
move the tubes.

AT1995
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AT1993

6. WHEN REPLACING SOLENOIDS

(a) Disconnect the connectors from the solenoids.
(b) Remove the solenoid mounting bolts.
(c) Remove the solenoids.

AT1354

D4724

AT1369

.)‘

AT8028

Manual Valve
Lever

7. DISCONNECT SOLENOID CONNECTORS

Disconnect the three connectors from No.1, No.2 and
lock—up solenoids.

8. REMOVE VALVE BODY
(a) Remove the seventeen bolts.

(b) Disconnect the throttle cable from the cam and re—
move the valve body.

INSTALLATION OF VALVE BODY
1. CONNECT THROTTLE CABLE TO CAM
Push the cable fitting into the cam.

2. INSTALL VALVE BODY

(a) Align the manual valve lever with the manual valve.
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23 mm (in.) (b) Finger tighten the all bolts first. Then tighten the
bolts evenly.
HINT: Each bolt length (mm, in.) is indicated in the fig—

ure.
Torque: 10 N-m (100 kgf-cm, 7 ft-Ibf)

D4a724

3. CONNECT SOLENOID WIRING

Black

AT1364

4. INSTALL OIL TUBES
Tap the tubes with a plastic hammer to install them into
the positions in the figure.
NOTICE: Be careful not to bend or damage the tubes.

AT1999

5. INSTALL OIL STRAINER
Be sure the screen is clean. Torque the bolts.
Torque: 5.4 N-m (55 kgf-cm, 48 in.¢ Ibf)

AT1994

6. INSTALL OIL PAN
(a) Remove any packing material and be careful not to
drop oil on the contacting surfaces of the transrris—
sion case and oil pan.
(b) Apply seal packing to the oil pan shown in the fig—
ure.
e w Seal packing: Part No. 08826—00090, THREE BOND

j Seal breadth 1281 or equivalent
2 —-3mm (0.08 —0.12 in.}
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(c) Install and torque the nineteen bolts.
Torque:. 7.4 N-m (70 kgf-cm, 65 in.—
Ibf)

l’:(
AT1363 w
W 7. INSTALL DRAIN PLUG
Jeay

Torque the drain plug.
Torque: 20 N-m (205 kgf-cm,15 ft-Ibf)

AT1364

8. FILL TRANSMISSION WITH ATF
Add only about two liters of ATF. Start the engine and
shift through all the positions. Check the fluid level and
add as necessary.
NOTICE: Do not overfill.
Fluid type: ATF DEXRON® II

AT6683

Parking Lock Pawl

REMOVAL OF PARKING LOCK PAWL

1. REMOVE VALVE BODY (See page AT—84)

2. REMOVE PARKING LOCK PAWL BRACKET
Remove the three bolts and the bracket.

AT1366

3. REMOVE SPRING FROM PARKING LOCK PAWL PIVOT PIN
4. REMOVE PIVOT PIN AND PARKING LOCK PAWL

INSTALLATION OF PARKING LOCK PAWL

1. INSTALL PARKING LOCK PAWL AND PIVOT PIN
2. INSTALL SPRING

D50356
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AT1366

AT7875

OR0O027

AT7875

3. INSTALL PARKING LOCK PAWL BRACKET
(a) Push lock rod fully toward.
(b) Install the three bolts finger tight.
(c) Check that the pawl operates smoothly.
(d) Torque the bolts.

Torque: 7.4 N-m (70 kgf-cm,65 in.¢ Ibf)
4. INSTALL VALVE BODY (See page AT-85)

Throttle Cable

REMOVAL OF THROTTLE CABLE
1. DISCONNECT THROTTLE CABLE

(a) Disconnect the cable housing from the bracket.
(b) Disconnect the cable from the throttle linkage.

2. REMOVE VALVE BODY (See page AT-84)
3. PUSH THROTTLE CABLE OUT OF TRANSMISSION CASE
Remove the retaining bolt and pull out the throttle cable.

INSTALLATION OF THROTTLE CABLE
1. INSTALL CABLE IN TRANSMISSION CASE
Install the retaining bolt and push in the throttle cable.
2. INSTALL VALVE BODY (See page AT-85)
3. IF THROTTLE CABLE IS NEW, STAKE STOPPER ON IN-
NER CABLE
(a) Pull the inner cable lightly until a slight resistance is
felt, and hold it.
(b) Stake the stopper as shown, 0.8—1.5 mm (0.031
—0.059 in.) in width.

4. CONNECT THROTTLE CABLE
(a) Connect the cable to the throttle linkage.
(b) Connect the cable housing to the bracket.
5. ADJUST THROTTLE CABLE (See page AT-60)
6. TEST DRIVE VEHICLE
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OR0O004

OR000S5

ATE683

Extension Housing

REPLACEMENT OF OIL SEAL
1. RAISE VEHICLE, AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP
2. REMOVE PROPELLER SHAFT
(See page PR-3)

3. REMOVE REAR OIL SEAL
NOTICE: Clean the rear extension housing before re—
moving the seal.
Using SST, remove the oil seal.
SST 09308-10010

4. INSTALL NEW OIL SEAL
Using SST, drive in a new oil seal as far as it will go.
SST 0932 5-20010

5. INSTALL PROPELLER SHAFT
(See page PR-3)

6. LOWER VEHICLE AND CHECK FLUID LEVEL
Start the engine, shift the shift lever into each position
and, then check the fluid level with the transmission in P
position.

Add fluid as necessary.
NOTICE: Do not overfill.
Fluid type: ATF DEXRONEII
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AT1965

Q03169

Q03170

AT7863

REMOVAL OF EXTENSION HOUSING
1. RAISE VEHICLE AND POSITION PAN TO CATCH ANY
FLUID THAT MAY DRIP
2. REMOVE PROPELLER SHAFT
(See page PR-3)

3. JACK UP TRANSMISSION SLIGHTLY
Securely support the transmission on a transmission jack.
Lift the transmission slightly to remove weight from the
rear support member.

4. REMOVE NO. 1 VEHICLE SPEED SENSOR
(a) Disconnect the connector.
(b) Remove the bolt and pry out the No. 1 vehicle speed
sensor with a screwdriver.
(c) Remove the 0-ring from the sensor.

5. REMOVE NO.2 VEHICLE SPEED SENSOR

6. REMOVE ENGINE REAR MOUNTING FROM BRACKET
Remove eight bolts from the bracket.
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7. REMOVE ENGINE REAR MOUNTING FROM EXTENSION
T HOUSING

Remove four bolts and the engine rear mounting from the
extension housing.

AT7861

8. REMOVE EXTENSION HOUSING AND GASKET
Remove the six bolts. If necessary, tap the extension
housing with a plastic hammer or wooden block to loosen
it.

AT7860

INSTALLATION OF EXTENSION HOUSING
1. INSTALL NEW GASKET AND EXTENSION HOUSING ON
TRANSMISSION
(a) Clean the threads of the A bolt and bolt hole.
(b) Coat the threads of the A bolt with sealant.
Sealant: Part No. 08833-00080, THREE BOND 1344,
LOCTITE 242 or equivalent
(c) Install the extension housing over a new gasket with
bolts, and then torque them.
HINT: The two lower bolts are shorter.
Torque: 34 N-m (345 kgf-cm, 25 ft—Ibf)
2. INSTALL ENGINE REAR MOUNTING
i (a) Install the engine rear mounting to the extension
housing. Tighten the four bolts.
Torque: 25 N-m (250 kgf-cm, 18 ft—Ibf)

AT4636

(b) Connect the bracket to the rear mounting and
tighten the four bolts.
Torque: 13 N-m (130 kgf—cm, 9 ft-Ibf )

AT7863
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Q03170

Q03169

AT6683

AT0751

AT0752

3. INSTALL NO.2 VEHICLE SPEED SENSOR

4. INSTALL PROPELLER SHAFT
(See page PR-3)
5. INSTALL NO. 1 VEHICLE SPEED SENSOR
(a) Install a new O-ring on the sensor.
(b) Install the No. 1 vehicle speed sensor.
6. CONNECT CONNECTOR

7. LOWER VEHICLE AND CHECK FLUID LEVEL
Start the engine, shift the shift lever into each position,
and then check the fluid level with the transmission in P
position.
Add fluid as necessary.
NOTICE: Do not overfill.
Fluid type: ATF DEXRON® 11

Sensor Rotor

REMOVAL OF SENSOR ROTOR
1. REMOVE EXTENSION HOUSING
(See page AT-90)

2. REMOVE SPEEDOMETER DRIVE GEAR
(a) Using snap ring pliers, remove the snap ring.
(b) Slide off the speedometer drive gear.
(e) Remove the lock ball.

3. REMOVE SENSOR ROTOR FROM OUTPUT SHAFT
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ATO0753

ATO751

INSTALLATION OF SENSOR ROTOR
1. INSTALL SENSOR ROTOR ON OUTPUT SHAFT
(a) Make sure that the key is installed in the groove.
(b) Install the sensor rotor on the shaft.

2. INSTALL SPEEDOMETER DRIVE GEAR
(a) Slide the lock ball and the speedometer drive gear on
the output shaft.
(b) Using snap ring pliers, install the snap ring.
3. INSTALL EXTENSION HOUSING
(See page AT-91)
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REMOVAL AND INSTALLATION OF
TRANSMISSION

Remove and install the parts as shown.

Qil Cooler Pipe

Wiring Connector (Floor Shift)

Starter

% &\@%——— Shift Control Rod
@
Throttle Cable Clamp —\S% [
Y
™y
| A

Throttle Cable

Rear Mounting

{25 @019 |

Rear Mounting
Bracket

Torque Converter
Clutch

Converter Cover

‘, 13 (130, 9)

Cross Shaft
{Column Shift)

& Gasket

Frame Auxiliary
Crossmember

74 (750, 54)

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

Q00660




AT-95

AUTOMATIC TRANSMISSION - Removal and Installation of Transmission

04770

(MAIN POINT OF INSTALLATION)

1. CHECK TORQUE CONVERTER CLUTCH INSTALLATION
Using calipers and a straight edge, measure from the in—
stalled surface of the torque converter clutch to the front
surface of the transmission housing.

Correct distance: 18.0 mm (0.709 in.)
If the distance is less than the standard, check for an im—
proper installation.

2. ADJUST TRANSMISSION THROTTLE CABLE
(See page AT—60)
3. FILL TRANSMISSION WITH ATF AND CHECK FLUID
LEVEL
Fluid type: ATF DEXRON® I
NOTICE: Do not overfill.
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AT0962

ATO0953

AT3306

AT4570

AT4184

TORQUE CONVERTER CLUTCH AND
DRIVE PLATE

INSPECTION OF TORQUE CONVERTER

CLUTCH AND DRIVE PLATE

1. INSPECT ONE-WAY CLUTCH
(a) Install SST into the inner race of the one—way clutch.
SST 09350-30020 (09351-32010)

(b) Install SST so that it fits in the notch of the con—
verter hub and outer race of the one—way clutch.
SST 09350-30020 (09351-32020)

(c) With the torque converter clutch standing on its
side, the clutch locks when turned counterclockwise,
and rotates freely and smoothly clockwise.
If necessary, clean the converter and retest the clutch.
Replace the converter if the clutch still fails the test.

2. MEASURE DRIVE PLATE RUNOUT AND INSPECT RING
GEAR
Set up a dial indicator and measure the drive plate
runout.
If runout exceeds 0.20 mm (0.0079 in.) or if the ring gear
is damaged, replace the drive plate. If installing a new
drive plate, note the orientation of spacers and tighten
the bolts.
Torque: 83 N-m (850 kgf-cm, 61 ft—Ibf)

3. MEASURE TORQUE CONVERTER CLUTCH SLEEVE
RUNOUT
(a) Temporarily mount the torque converter clutch to

the drive plate. Set up a dial indicator.

If runout exceeds 0.30 mm (0.0118 in.), try to correct by
reorienting the installation of the converter. If excessive
runout cannot be corrected, replace the torque converter
clutch.
HINT: Mark the position of the converter to ensure cor
rect installation.
(b) Remove the torque converter clutch.
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Transmission
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DESCRIPTION

General

The A340H automatic transmission is a four—speed, Electronic Controlled Transmission with electronically
controlled 4WD transfer, developed with the aim of producing an easy—driving 4WD vehicle.

The transfer section consists of planetary gears, hydraulic clutches and hydraulic brake. The operation of
these is fully controlled by the ECM.

The A340H transmission is mainly composed of the torque converter clutch, the overdrive (hereafter called
O/D) planetary gear unit, 3—speed planetary gear unit, 2—speed transfer, the hydraulic control system and
the electronic control system.

Sectional View

Torque Converter Clutch
with Lock-Up Clutch
O/D Planetary  3-Speed Planetary

Gear Unit Gear Unit 2-Speed Transfer

Transmission Hydraulic Transfer Hydraulic
Control Unit Control Unit

AT5068
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General Specifications

(US gts, Imp. gts)

Type of Transmission A340H
Type of Engine 3VZ-E
Stall Torque Ratio 2.1:1
Torque Converter Clutch
Lock—Up Mechanism Equipped
1 st Gear 2.804
2nd Gear 1.631
Transmission 3rd Gear 1.000
Gear Ratio O/D Gear 0.705
Reverse Gear 2.393
High (H2, H4) 1.000
Transfer
Low (L4) 2.659
C, | Forward Clutch 5/6
C, | Direct Clutch 4/4
o Co | O/D Direct Clutch 2/2
Number of Transmission
Plates B; | 1 st & Reverse Brake 6/6
(Disc
/Plate) B, | O/D Brake 4/3
C | Transfer Direct Clutch 6/6
Transfer C, | Front Drive Clutch 6/6
B, | Low Speed Brake 7/6
Type ATF DEXRON® II
) Total Transmission: 10.3 (10.9, 9.1),
ATF Capacity Transfer: 1.1 (1.2, 1.0)

Drain & Refill

Transmission: 4.5 (4.8, 4.0),
Transfer: 0.8 (0.8, 0.7)
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OPERATION

Mechanical Operation
OPERATING CONDITIONS

1. Transmission

Cy

Bs

Rear Planetary Gear Unit

0/D Input O/D Planetary Input  Front Planetary Output Shaft
Shaft Fo Gear Unit Shaft  Gear Unit 1 F2
AT2157
Shift Lever No. 1 No. 2 B,
Position Gear Solenoid | Solenoid | Co C, C, Bo B, B, Fo Fi F,
Valve Valve IP. | O.P.
P Parking ON OFF o
R Reverse ON OFF o [ ® ® L
N Neutral ON OFF ®
1st ON OFF S Y o ®
b 2nd ON ON ® ® ® ® [ ]
3rd OFF ON ® ] ® ® ®
Oo/D OFF OFF ) o ® [ J
1st ON OFF o [ ] e ®
2 2nd ON ON e ® o () ® ®
3rd OFF ON () ® ® ® ®
L ist ON OFF o [ ] [ ) ® [ o
*2nd ON ON [ ) ® ® ® ® ®
* Down-shift only in the L position and 2nd gear—no up—shift. I.P. ...... Inner Piston
O.P. ..... Outer Piston
2. Transfer
C; Ba Ca Chain

NDO0045

N\

Transmission Output Shaft

7

y
L,

L

IS
§\\\—-

i

7
i

—

=
SN\

/

Transfer Planetary Gear Unit Transfer Rear Output Shaft

Transfer gear position No.4 solenoid valve Cs Cs B,
H2 OFF [ J
H4 OFF o ]
L4 ON ® o
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FUNCTION OF COMPONENTS

1. Transmission

Component Function
C, | Forward Clutch Connects input shaft and front planetary ring gear.
C, | Direct Clutch Connects input shaft and front & rear planetary sun gear.
Co | O/D Direct Clutch Connects overdrive sun gear and overdrive planetary carrier.
Prevents front & rear planetary sun gear from turning either clockwise or
B, [ 2nd Coast Brake counterclockwise.
Prevents outer race of F, from turning either clockwise or counterclockwise
B, | 2nd Brake thus preventing the front & rear planetary sun gear from turning counterclock—
wise.
Prevents rear planetary carrier from turning either clockwise or counterclock—
B, | 1 st & Reverse Brake wise. P y g
Prevents overdrive sun gear from turning either clockwise or counterclock—
B, | O/D Brake wise. g 9
When B, is operating, this clutch prevents the front & rear planetary sun gear
F, | No. 1 One-Way Clutch from turning counterclockwise.
F, | No.2 One-Way Clutch Prevents rear planetary carrier from turning counterclockwise.

When the transmission is being driven by the engine, this clutch connects the
Fo | O/D One-Way Clutch overdrive sun gear and overdrive planetary carrier.

These gears change the route through which driving force is transmitted in
accordance with the operation of each clutch and brake in order to increase or

Planetary Gears 4
reduce the input and output speed.

O/D Carrier Front Carrier
O/D Pinion Front Rear Carrier
5 O/D Ring Gear Pinion Rear Pinion
Fol
Co)
IN = S - OUT
Input Shaft EB‘ Output Shaft
Rear Ring Gear
O/D Sun Gear Front Ring Gear
0O/D Input
Shaft ° Front & Bear Sun Gear

AT5440
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FUNCTION OF COMPONENTS (Cont’d)

The conditions of operation for each gear position are shown in the following illustrations:

D or 2 Position 1st Gear

AT5864

2 or L Position 2nd Gear

AT5854

D Position 2nd Gear

AT5864

L Position 1st Gear

AT5854

D or 2 Position 3rd Gear

AT5854

R Position Reverse Gear

ATS854

D Position 0O/D

ATS5854
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FUNCTION OF COMPONENTS (Cont’d)

2. Transfer

Component Function
C5 | Forward Clutch Connects transmission output shaft and transfer pinion gear.
C, | Direct Clutch Connects transfer rear output shaft and front drive gear.
B, | O/D Direct Clutch Prevents transfer ring gear from turning either clockwise or counterclockwise.
7,
B4
c3 ca
SO Transfer Rear Qutput Shaft
S ﬂ ouT
Lransmission Ring Gear” Front Drive Gear
r 3
Output Shaft 9 —— Chain
ouT e=
Transfer Front
Output Shaft
NDO047

The conditions of operation for each gear position are shown in the following illustrations:

NDO047

H2 Position

H4 Position

ND0047

NDO0047

L4 Position
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Hydraulic Control System

1. Transmission
The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, and the clut—
ches and brakes, as well as the fluid passages which connect all of these components. Based on the
hydraulic pressure created by the oil pump, the hydraulic control system governs the hydraulic pressure ac—
ting on the torque converter clutch, clutches and brakes in accordance with the vehicle driving conditions.
There are three solenoid valves on the valve body. These solenoid valves are turned on and off by signals
from the ECM to operate the shift valves. These shift valves then switch the fluid passages so that fluid
goes to the torque converter clutch and planetary gear units.

——— — —— HYDRAULIC CONTROL SYSTEM - — -
————- VALVE BODY -———— Al
|
t
OlIL PUMP Hydr. pressure control
! ¥
|
| Fluid passage switching CLUTCHES & BRAKES H Planetary gear sets
- |
|
| | Torque converter
I clutch
L
ECM =] SOLENOID VALVES
]
2 Transfer

The hydraulic control system consists of a valve body, No.4 solenoid valve, a brake (B4) and two clutches
(C3, C4) and passages that connect these elements. It hydraulically controls the planetary gear unit either
manually, or automatically by the ECM.
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Electronic Control System

The electronic control system, which controls the transmission and transfer shift timing and the operation
of the lock—up clutch, is composed of the following three parts:

1.

2.

3.

Sensors

These sensors sense the vehicle speed, throttle opening and other conditions and send these data to

the ECM in the form of electrical signals.

ECM

The ECM determines the transmission and transfer shift timing and lock—up timing based upon the
signals from sensors, and controls the solenoid valves of the hydraulic control unit accordingly.

Actuators

These are four solenoid valves that control hydraulic pressure acting on the hydraulic valves to control

shifting and lock—up timing.

SENSORS

DRIVING PATTERN
SELECTOR

PARK/NEUTRAL
POSITION SWITCH

ECM

ACTUATORS

NO.1

TRANSFER SHIFT
POSITION SWITCH

Control of
transmission
shift timing

SOLENOID VALVE

NO.2

THROTTLE POSITION
SENSOR

Control of

SOLENOID VALVE

LOCK-UP

lock—up timing

VEHICLE SPEED
SENSOR

Control of transfer

SOLENOID VALVE

NO.4

shift timing

O/D MAIN SWITCH

Self-diagnostic

system

Back-up system

SOLENOID VALVE

O/D OFF

CRUISE CONTROL
ECU

Fluid temperature

INDICATOR LIGHT

A.T. OIL TEMP.

warning system

ENGINE COOLANT
TEMPERATURE SENSOR

FLUID TEMPERATURE
SENSOR

~| WARNING LIGHT




AT-106
AUTOMATIC TRANSMISSION — Troubleshooting (Basic Troubleshooting)

TROUBLESHOOTING

Basic Troubleshooting

Before troubleshooting an electronic controlled transmission first determine whether the problem is electri—
cal or mechanical. To do this, just refer to the basic troubleshooting flow—chart provide below.

If the cause is already known, using the basic troubleshooting chart below along with the general trouble—
shooting chart on the following pages should speed the procedure.

Read Diagnostic Trouble Code | Bad -

(See page AT-110)

Repair or
OK Replace

Preliminary Check Bad
(See page AT—-115)

OK

Manual Shifting Test
(See page AT—118)

OK Bad

Electrical Control System Check OK__|Mechanical System Tests

(See page AT—120) (See page AT—133)

Bad

Repair or Replace Repair Transmission
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General Troubleshooting

Problem Possible cause Remedy Page
Fluid discolored or Fluid contaminated Replace fluid AT-115
smells burnt Torque converter clutch faulty Replace torque converter clutch AT-162
Transmission faulty Disassemble and inspect ©
transmission
Vehicle does not Manual linkage out of adjustment Adjust linkage AT-116
move in any forward Valve body or primary regulator faulty Inspect valve body ©
position or reverse Parking lock pawl faulty Inspect parking lock pawl AT-158
Torque converter clutch faulty Replace torque converter clutch AT-162
Converter drive plate broken Replace drive plate AT-162
Oil pump intake screen blocked Clean screen ©
Transmission faulty Disassemble and inspect
transmission ©
Shift lever position Manual linkage out of adjustment Adjust linkage AT-116
incorrect Manual valve and lever faulty Inspect valve body ©
Transmission faulty Disassemble and inspect ©
transmission
Harsh engagement Throttle cable out of adjustment Adjust throttle cable AT-116
into any drive position Valve body or primary regulator faulty Inspect valve body ©
Accumulator pistons faulty Inspect accumulator pistons ©
Transmission faulty Disassemble and inspect ©
transmission
Delayed 1-2, 2-3 or Electronic control faulty Inspect electronic control AT-120
3-0/1) up—shift, or Valve body faulty Inspect valve body ©
down-shifts from Solenoid valve faulty Inspect solenoid valve ©
O/D-3 or 3-2 and
shifts back to O/D
or3
Slips on 1-2, 2-3 or Manual linkage out of adjustment Adjust linkage AT-116
3-0/D up-shift, or Throttle cable out of adjustment Adjust throttle cable AT-116
slips or shudders on Valve body faulty Inspect valve body ©
acceleration Solenoid valve faulty Inspect solenoid valve ©
Transmission faulty Disassemble and inspect
transmission ©
Drag, binding or Manual linkage out of adjustment Adjust linkage AT-116
tie—up on 1-2, 2-3 or Valve body faulty Inspect valve body ©
3—0ID up-shift Transmission faulty Disassemble and inspect
transmission ©

Remark *: Refer to AB40H Automatic
Transmission Repair Manual.
(Pub. No. RM271U)
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General Troubleshooting (Cont’d)

transfer

Problem Possible cause Remedy Page
No lock—up in 2nd, Electronic control faulty Inspect electronic control AT-120
3rd or O/D Valve body faulty Inspect valve body ©
Solenoid valve faulty Inspect solenoid valve ©
Transmission faulty Disassemble and inspect ©
transmission
Harsh down—shift Throttle cable out of adjustment Adjust throttle cable AT-116
Throttle cable and cam faulty Inspect throttle cable and cam AT-116
Accumulator pistons faulty Inspect accumulator pistons ©
Valve body faulty Inspect valve body ©
Transmission faulty Disassemble and inspect
transmission ©
No down—shift when Valve body faulty Inspect valve body ©
coasting Solenoid valve faulty Inspect solenoid valve © ©
Electronic control faulty Inspect electronic control AT-120
Down—shift occurs Throttle cable faulty Inspect throttle cable AT-116
too quickly or too Valve body faulty Inspect valve body ©
late while coasting Transmission faulty Disassemble and inspect ©
transmission
Inspect solenoid valve ©
Inspect electronic control AT—120
Solenoid valve faulty
Electronic control faulty
No O/D-3, 3-2 or 2—1 Solenoid valve faulty Inspect solenoid valve ©
kick—down Electronic control faulty Inspect electronic control AT-120
Valve body faulty Inspect valve body ©
No engine braking in Solenoid valve faulty Inspect solenoid valve v
2 or L position Electronic control faulty Inspect electronic control AT-320
Valve body faulty Inspect valve body
Transmission faulty Disassemble and inspect ©
transmission
Vehicle does not hold Manual linkage out of adjustment Adjust linkage AT-116
inP Parking lock pawl cam and spring faulty Inspect cam and spring AT-158
No H2-H4, H4-L4, Transfer linkage out of adjustment Adjust linkage AT-116
L4—H4 or H4-H2 Electronic control faulty Inspect electronic control AT-120
change gear position Transfer valve body faulty Inspect valve body ©
of transfer Transfer faulty Disassemble and inspect ©

Remark *: Refer to A340H Automatic

Transmission Repair Manual.
(Pub. No. RM271 U)
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Diagnosis System
DESCRIPTION

AT4367

AT3749

Diagnostic Trouble Code Output

TE,

Voltage Check

TT

(0 I
D)
—

AT3750

ECM

1200000000000
£00000000000C)

(u]
DDDDD

AT4368

R

1.

A self—diagnosis function is built into the electrical control
system. Warning is indicated by the overdrive OFF indica—
tor light.

HINT: Warning and diagnostic trouble codes can be

read only when the overdrive switch is ON. If OFF, the

overdrive OFF light is lit continuously and will not blink.

(a) If a malfunction occurs within the vehicle speed sen—
sors (No. 1 or 2) or solenoids (No. 1, 2, or 4), the
overdrive OFF light will blink to warn the driver.
However, there will be no warning of a malfunction
with lock—up solenoid.

(b) The diagnostic trouble code can be read by the
number of blinks of the overdrive OFF indicator light
when terminals TE, and El are connected.

(See page AT-111)

(c) The throttle position sensor or brake signal are not in—
dicated, but inspection can be made by checking the
voltage at terminal TT of the data link connector 1.

(d) The signals to each gear can be checked by measur—
ing the voltage at terminal TT while driving.

The diagnostic trouble code is retained memory by the

ECM and due to back—up voltage, is not canceled out

when the engine is turned off. Consequently, after repair,

it is necessary to turn the ignition switch off and remove
the MFI fuse (1 5A) or disconnect the ECM connector to
cancel out the diagnostic trouble code.

(See page AT-119)

HINT:

Low battery positive voltage will cause faulty opera—
tion of the diagnosis system. Therefore, always check
the battery first.

Use a voltmeter and ohmmeter that have an imped—
ance of at least 10 kQ/v.

0/D OFF
0O/D Switch Light
0o/D
OFF
ON
OFF

AT4488

CHECK ”0/D OFF” INDICATOR LIGHT

1. Turn the ignition switch ON.

2. The "O/D OFF” light will come on when the O/D switch
is placed at OFF.

3. When the O/D switch is set to ON, the—-O/D OFF” light
should go out.

If the O/D OFF” light flashes when the O/D switch is set to

ON, the electronic control system is faulty.
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AT4490

SST

TE,

AT5745

AT4367

0.25 seconds

e

o
. JJUULUUTL

0.25 seconds

—

AT0716

0.5 seconds 2.5 seconds :Ior

R ext
Code
OFF | l
4.0 seconds 1.5 seconds 4.5 seconds

Repeat

AT0713

READ DIAGNOSTIC TROUBLE CODE
1. TURN IGNITION SWITCH AND O/D SWITCH TO ON
Do not strat the engine.

HINT: Warning and diagnostic trouble codes can be

read only when the overdrive switch is ON. If OFF, the
overdrive OFF light will light continuously and will not
blink.

2. CONNECT TE, AND E, TERMINALS OF DATA LINK
CONNECTOR 1

Using SST, connect terminals TE, and.El.

SST 09843-18020

3. READ DIAGNOSTIC TROUBLE CODE
Read the diagnostic trouble code as indicated by the
number of times the O/D OFF light flashes.

(Diagnostic Trouble Code Indication)
* If the system is operating normally, the light will flash 2
times per second.

* In the event of a malfunction, the light will flash 1 time
per second. The number of blinks will equal the first
number and, after 1.5 seconds pause, the second
number of the two digit diagnostic trouble code. If
there are two or more codes, there will be a 2.5
seconds pause between each.

HINT: In the event of several trouble codes occuring si—

multaneously, indication will begin from the smaller value

and continue to the larger.

4. REMOVE SST
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DIAGNOSTIC TROUBLE CODES

Code No. Light Pattern Diagnosis System
- Tl
Defective No. 1 vehicle speed sensor (in ATM)—
42 _”mm__lm_ severed wire harness or short circuit
_HMWUUL Defective No.2 vehicle speed sensor (in ATM)—
61 severed wire harness or short circuit
_mmmm Severed No. 1 solenoid or short circuit—
62 severed wire harness or short circuit
Severed No.2 solenoid or short circuit—
63 JUUUUUUUW_ severed wire harness or short circuit
_MU”UW_WUUL Severed lock—up solenoid or short circuit—
64 severed wire harness or short circuit
-ﬂmm-”u]mm Severed No.4 solenoid or short circuit—
65 severed wire harness or short circuit

FI3618

MFI
15A

ooo
oo

000 Hm

00000000000

\EEEDDDDDDDDQQ

AT4368

HINT: If codes 62, 63, 64 or 65 appeat, there is an
electrical malfunction in the solenoid.

Causes due to mechanical failure, such as a stuck valve,
will not appear.

CANCEL OUT DIAGNOSTIC TROUBLE CODE

1. After repair of the trouble area, the diagnostic trouble
code retained in memory by the ECM must be canceled
by removing the MFI fuse (1 5A) for 10 seconds or more,
depending on ambient temperature (the lower the
temperature, the longer the fuse must be left out) with
the ignition switch OFF.

HINT:

* Cancellation can be also done by removing the battery
negative (—) terminal, but in this case other memory
systems will be also canceled out.

* The diagnostic trouble code can be also canceled out
by disconnecting the ECM connector.

* If the diagnostic trouble code is not canceled out, it will
be retained by the ECM and appear along with a new
code in event of future trouble.

2. After cancellation, perform a road test to confirm that a

"normal code” is now read on the O/D OFF light.
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TROUBLESHOOTING FLOW-CHART

HINT:

* If diagnostic trouble code Nos. 42, 61, 62, 63 or 65 are output, the overdrive OFF indicator light will
begin to blink immediately to warn the driver. However, an impact or shock may cause the blinking to
stop; but the code will still be retained in the ECM memory unit canceled out.

* There is no warning for diagnostic trouble code No. 64.

* In the event of a simultaneous malfunction of both No. 1 and No. 2 vehicle speed sensors, no diagnostic
trouble code will appear and the fail-safe system will not function. However, when driving in the D posi—
tion, the transmission will not up—shift from first gear, regardless of the vehicle speed.

Diagnostic trouble code 42 (No. 1 vehicle speed sensor circuitry)

Check continuity between ECM connector SP, NG
terminal and body ground.
(See page AT—129)

OK

Substitute another ECM.

!

Check No. 1 vehicle speed sensor. NG Repair or replace No. 1 vehicle speed sensor.
(See page AT—131)

OK

Check wiring between ECM and combination
meter.

Diagnostic trouble code 61 (No.2 vehicle speed sensor circuitry)

Check continuity between ECM connector SP2 NG
terminal and body ground.
(See page AT—129)

OK

Substitute another ECM.

t

Check No.2 vehicle speed sensor. NG Repair or replace No. 2 vehicle speed sensor.
(See page AT—131)

oK

Check wiring between ECM and No.2 vehicle
speed sensor.
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Diagnostic trouble code 62 (No. 1 solenoid va

Check resistance of No. 1 solenoid valve at ECM

Ive circuitry)

connector.
(See page AT-130)

{OK

Substitute another ECM.

]

NG

Remove the transmission oil pan and check
resistance of No. 1 solenoid valve connector
and body ground.

Resistance: 11-15Q

OK

Replace No. 1 solenoid valve.

Check wiring between No. 1 solenoid valve and
ECM.

Diagnostic trouble code 63 (No.2 solenoid val

ve circuitry)

Check resistance of No.2 solenoid valve at ECM

connector.
(See page AT-130)

NG

OK

J

Substitute another ECM.

f

Remove the transmission oil pan and check
resistance of No.2 solenoid valve connector
and body ground.

Resistance: 11-15 0

NG

Replace No. 2 solenoid valve.

OK

|

Check wiring between No.2 solenoid valve and

ECM.

Diagnostic trouble code 64 (Lock—up solenoid valve circuitry)

Check resistance of lock—up solenoid valve at
ECM connector.
(See page AT-130)

OK

Substitute another ECM.

Remove the transmission oil pan and check
resistance of lock—up solenoid valve connector
and body ground.

Resistance: 11-159

NG

Replace lock—up solenoid valve.

OK

Check wiring between lock—up solenoid valve
and ECM.
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Diagnostic trouble code 65 (No.4 solenoid valve circuitry)

Check resistance of No.4 solenoid valve at ECM

NG

connector.
(See page AT—130)

OK

Substitute another ECM.

'

NG

Remove the transfer oil pan and check
resistance of No.4 solenoid valve connector

and body ground.
Resistance: 11-15Q

OK

1
Check wiring between No.4 solenoid valve and

ECM.

Replace No.4 solenoid valve.
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OK if hot

AT4277

Transmission

ATAB22 Transfer

/
\

AT6683

Preliminary Check

1. CHECK FLUID LEVEL

(Transmission and transfer case)

HINT:

* The vehicle must have been driven so that the engine
and transmission are at normal operating temperature.
(Fluid temperature: 70-80@C or 158—-176CF)

* Only use the COOL range on the dipstick as a rough re—
ferance when the fluid is replaced or the engine does
not run.

(a) Park the vehicle on a level surface, set the parking
brake.

(b) With the engine idling, shift the shift lever into all
positions from P to L position and return to P posi—
tion.

(c) Pull out the transmission dipstick and wipe it clean.

(d) Push it back fully into the tube.

(e) Pull it out and check that the fluid level is in the HOT
range.

If the level is at the low side, add fluid.
Fluid type: ATF DEXRON® I
NOTICE: Do not overfill.

(Transfer chain case)

Remove the filler plug and feel inside the hole with your

finger. Check that the oil comes to within 10 mm (0.39

in.) of the bottom edge of the hole.

If the level is low, add fluid until it begins to run out of the

filler hole.

Fluid type: ATF DEXRON® I

2. CHECK FLUID CONDITION
If the fluid smells burnt or is black, replace it as following
procedures.

(Transmission and transfer case)

(a) Remove the drain plugs and drain the fluid.

(b) Reinstall the drain plugs securely.

(c) With the engine OFF, add new fluid through the oil

filler tube.
Fluid type: ATF DEXRON® Il
Capacity: liter (US gts. Imp. gts)
Transmission ] Transfer
] 4.5 (4.8,4.0)
Drain and refill e l 12(1.3,14)
Total 10.3 (10.9, 9.1)

*: Reference capacity when replacing transmission or
transfer valve body.

(d) Start the engine and shift the shift lever into all po—

sitions from P to L position and then shift into P po—

sition.

(e) With the engine idling, check the fluid level. Add

fluid up to the COOL level on the dipstick.
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OK if hot

AT4278

Quter Cable

Adjusting Nuts

AT1721R

Rubber Boot

0-1mm

Cable Stopper

(f) Check the fluid level with the normal operating tem—
perature (70-80°C or 158—-176°F) and add as
necessary.

NOTICE: Do not overfill.

(Transfer chain case)
(a) Remove the transfer under cover.
(b) Remove the drain plug with SST and drain the fluid.
SST 09043-38 100
(c) Reinstall the drain plug securely with SST.
(d) With the engine OFF, add new fluid through the filler

hole.
Fluid type: ATF DEXRON® II
Capacity:

Total 1.1 liters

(1.2 US gts, 1.0 Imp. qts)
Drain and refill 0.8 liters

(0.8 US qts, 0.7 Imp. qts)
(e) Check the fluid level.
(f) Install the transfer under cover.

3. INSPECT THROTTLE CABLE

(a) Depress the accelerator pedal all the way and check
that the throttle valve opens fully.

HINT: If the valve does not open fully, adjust the accel-
erator cable.

(b) Fully depress the accelerator pedal.

(c) Measure the distance between the end of the boot
and stopper on the cable.

Standard distance: 0—1 mm (0-0.04 in.)

If the distance is not standard, adjust the cable by the

adjusting nuts.
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oy

AT5058

] Bolt

Neutral
o Basic Line

Groove

AT4369

AT2503

4. INSPECT TRANSMISSION SHIFT LEVER POSITION
When shifting the shift lever from the IV position to other
positions, check that the lever can be shifted smoothly
and accurately to each position and that the position in—
dicator correctly indicates the position.

If the indicator is not aligned with the correct position,

carry out the following adjustment procedures.

(a) Loosen the nut on the transmission control rod.

(b) Push the control shaft lever fully rearward.

(e) Return the control shaft lever two notches to N po—
sition.

(d) Set the shift lever to N position.

(e) While holding the shift lever lightly toward the R po—
sition side, tighten the nut.

(f) Start the engine and make sure that the vehicle
moves forward when shifting the lever from the N to
D position and reverse when shifting it to the R po—
sition.

5. INSPECT PARK/ NEUTRAL POSITION SWITCH
Check that the engine can be started with the shift lever
only in the N or P position, but not in other positions.
If not as stated above, carry out the following adjustment
procedures.
(a) Loosen the park/neutral position switch bolt and set
the shift lever to the N position.
(b) Align the groove and neutral basic line.
(c) Hold in position and tighten the bolt.
Torque: 13 N-m (130 kgf-cm, 9 ft-Ibf)

6. INSPECT TRANSFER SHIFT LEVER POSITION

When shifting the shift lever from H2 position to H4 and

L4 positions, check that the lever can be shifted

smoothly and accurately to each position and that the po—

sition indicator correctly indicates the position.

If the indicator is not aligned with the correct position,

carry out the following adjustment procedures.

(a) Loosen the nut on the cross shaft.

(b) Push the control shaft lever fully forward.

(c) Return the control shaft lever one notch to H4 po—
sition.

(d) Set the shift lever H4 position.

(e) While holding the shift lever lightly toward the L4
position side, tighten the nut.
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AT4503

1G0994

K8042

T=ATY

7. INSPECT TRANSFER POSITION SWITCH
If necessary, carry out the following adjustment proce—

dures.
(a) Loosen the transfer position switch bolt and set the

transfer shift lever to the H4 position.
(b) Align the groove and H4 basic line.
(c) Hold in position and tighten the bolt.
Torque: 13 N. m (130 kgf.cm, 9 ft. Ibf)

8. INSPECT IDLE SPEED (N POSITION)
Connect a tachometer test probe to the data link connec—

tor 1 terminal I1G (3, inspect the idle speed.
Idle speed: 800 RPM

Manual Shifting Test
HINT: With this test, it can be determined whether the
trouble lies within the electrical circuit or is a mechanical
problem in the transmission.

1. DISCONNECT SOLENOID WIRE
2. INSPECT MANUAL DRIVING OPERATION
Check that the shift and gear positions correspond with

the table below.

Transmission Transfer (Reference)
Shift it D 2 L R P H2 H4 L4
fit postion position position position position position position position position
. High Gear | High Gear {High Gear
Gear position o/D 3rd 1 st Reverse |Pawl Lock 2\/?, D 4V€ID 4V€ID

HINT: If the L, 2 and D position gear positions are diffi—

cult to distinguish, perform the following road test.

* While driving, shift through the L, 2 and D positions.
Check that the gear change corresponds to the shift po—
sition.

If any abnormality is found in the above test, the problem
lies in transmission itself.

3. CONNECT SOLENOID WIRE

4. CANCEL OUT DIAGNOSTIC TROUBLE CODE

(See page AT-111)
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REFERENCE: Possible gear positions in accordance with solenoid operating conditions.

NORMAL NO. 1 SOLENOID NO.2 SOLENOID BOTH SOLENOIDS
MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Solenoid Valve Gear Solenoid Valve Gear Solenoid Valve Gear Solenoid Valve Gear
Position No. 1 No.2 [Position | No. 1 No.2 |[Position | No. 1 No. 2 [Position | No. 1 No.2 [Position
ON OFF 1 st X ON 3rd ON X 1st X X Oo/D
. ON ON 2nd X ON 3rd OFF X Oo/D X X Oo/D
D position
OFF ON 3rd X ON 3rd OFF X Oo/D X X Oo/D
OFF OFF Oo/D X OFF Oo/D OFF X Oo/D X X Oo/D
ON OFF 1 st X ON 3rd ON X Ist X X 3rd
2 position ON ON 2nd X ON 3rd OFF X 3rd X X 3rd
OFF ON 3rd X ON 3rd OFF X 3rd X X 3rd
. ON OFF Ist X OFF 1st ON X 1 st X X 1st
L position
ON ON 2nd X ON 2nd ON X 1 st X X 1st

X: Malfunctions
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AUTOMATIC TRANSMISSION

Electronic Control System

PRECAUTION

Do not open the cover or the case of the ECM and various computer unless absolutely necessary. (If the

IC terminals are touched, the IC may be destroyed by static electricity.)

ELECTRONIC CONTROL CIRCUIT
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AUTOMATIC TRANSMISSION - Troubleshooting (Electronic Control System)

ELECTRONIC CONTROL COMPONENTS
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AUTOMATIC TRANSMISSION

Troubleshooting (Electronic Control System)

TROUBLESHOOTING FLOW-CHART
Trouble No. 1 No Shifting

Warm up engine
Engine Coolant temp.: 80@C (176¢F)
ATF temp.: 50-80@C (122—176CF)

Connect a voltmeter to data link connector
1 terminals TT and E, .

Does Tt terminal voltage vary with changes
in throttle opening?

Yes No

E, as follows?

0 V: Brake pedal released
10—14 V : Brake pedal depressed

Is voltage between ECM terminals STP and No Brake signal faulty

Yes

* Throttle position signal faulty
* TT terminal wire open or short

Disconnect solenoid wire connector and road
test. Does the transmission operate in the
respective gear when in the following posi—
tions while driving?

D position ... Overdrive

2 position .... 3rd gear

L position .... 1 st gear

No

Yes
Continued on page AT-123

Transmission faulty




AUTOMATIC TRANSMISSION
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AT-123

Continued from page AT—-122

Connect solenoid wire connector and road
test. Does data link connector 1 TT terminal
voltage rise from 0 V to 7 V in sequence?

0—7V

0—=5V

* Transmission faulty
* Solenoid faulty

oV

0—-3V

Proceed to trouble 3 (AT-126)

Are there 12 V between ECM terminals L—
E, when in the D position?

No

Yes

Are there 12 V between ECM
terminals 2—E, when in the D
position?

Yes No

- faulty

* Park/Neutral position switch circuit

* Park/Neutral position switch faulty

*! Try another ECM




AT-124
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Trouble No.2 Shift point too high or too low

Warm up engine

ATF temp.: 50-80@C
(122-176 CF)

Engine coolant temp.: 80@C (176¢F)

terminals TT and E, .

in throttle opening?

Connect a voltmeter to data link connector 1

Does TT terminal voltage vary with changes

Yes No
Is voltage between ECM terminals STP and No
E, as follows?
0 V: Brake pedal released
10—14 V: Brake pedal depressed
Yes
* Throttle position signal faulty
* TT terminal wire open or short
Check voltage between ECM terminals P and oK * Faulty ECM

El.
Power pattern: 10-14 V
Normal pattern: 0-2 V

Brake signal faulty

* Faulty transmission

NG

Faulty pattern select switch system
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Trouble No.3

No up-shift to overdrive (After warm-up)

Road test while shifting manually with sole—
noid wire connector disconnected. Is there
overdrive up—shift in the D position when
shifting from L to 2 to D?

Faulty transmission

Yes

Connect solenoid wire connector, and while
driving does data link connector 1 Tt terminal
voltage rise from 0 V to 7 V in sequence?

* Faulty transmission

00—V

e Faulty solenoid

_| Are there 12 V between ECM &

terminals 2 and E, when in the D
position?

Yes No

0—-7V
ov
0—V
Are there 12 V between ECM
terminals L and E, when in the D
position?
No Yes

Faulty Park/Neutral position switch circuit
Faulty Park/Neutral position switch

Try another ECM

Is voltage between ECM terminals OD,
and E, as follows?

O/D switch turn ON: 10 - 14 V

O/D switch turn OFF: 0 V

No

Yes

|

Is voltage between ECM terminals OD, and E,
as follows?
Approx. 5V

Yes

* Faulty O/D switch harness
e Faulty O/D switch

No

Is voltage between ECM terminals OD,
and E, normal with the cruise control com—
puter connector pulled out?

Yes

Try another ECM

No

Is volatge between ECM terminals L4 and E,
as follows?

Transfer shift position H2 or H4: 10 — 14V
Transfer shift position L4: 0 V

Yes

Faulty cruise control ECU

No

e Faulty ECM
e Faulty cruise control wire harness

* Faulty transfer position switch
circuit
* Faulty transfer position switch
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Trouble No. 4  No lock—up (After warm-up)

Warm up engine
Engine coolant temp.: 80CC(176CF)
ATF temp.: 50—-80@C (1 22—176CF)

Road test . Yes * Lock—up solenoid stuck
Connect a voltmeter to data link connector 1 ~{+ Faulty transmission

terminals TT and E, . Isthere 7, 50r 3 V in « Faulty lock—up mechanism

the lock—up position while driving?

No

Is voltage between ECM STP and E, termi— No Faulty brake signal

nals as follows?
Brake pedal depressed: 10-14 v
Brake pedal released: O v

No

Is voltage between ECM terminals L4 and E, Yes Faulty throttle position signal

as follows?
Transfer shift position H2 or H4: 10-14V
Transfer shift position L4: 0 v

No

* Faulty transfer position switch circuit
» Faulty transfer position switch




AUTOMATIC TRANSMISSION

— Troubleshooting (Electronic Control System)
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Trouble No.5 Transfer gear no change L4 from H4

Check transfer position switch
(See page AT-132)

Bad

|

y K

Connect a voltmeter to data link connector 1 ter—
minals TT and E, . Does TT terminal voltage vary
with changes in the throttle opening?

No

= Faulty transfer position switch

Faulty throttle position sensor

Yes

With the engine idling, are there 12 V be—
tween ECM terminals S4 and E,, when trans—
fer lever is shifted from H4 to 147

No

Yes

* No.4 solenoid stuck
* Faulty transfer

Try another ECM
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AUTOMATIC TRANSMISSION - Troubleshooting (Electronic Control System)
D INSPECTION OF TT TERMINAL VOLTAGE
1. INSPECT THROTTLE POSITION SENSOR SIGNAL
(a) Turn the ignition switch to ON. Do not start the en—
T D . Q 3 gine.
8 (b) Connect a voltmeter to data link connector 1 termi—
D nals Tt and E,.
E, o
AT3750
— (c) While slowly depressing the accelerator pedal,
> . . .
Y check that TT terminal voltage rises in sequence.
_E’ If the voltage does not change in proportion to the throt—
S tle opening angle, there is a malfunction in the throttle
F position sensor or circuit.
g {Voltage)
-
[
-
27131 (Close) '}hrot;le Va;lve Openir;g An;;Ie (O'pen)'

2. INSPECT BRAKE SIGNAL

(a) Depress the accelerator pedal until the TT terminal
indicates 8 V.

(b) Depress the brake pedal and check the voltage read—
ing from the TT terminal.
Brake pedal depressed ................... oV
Brake pedal released ...................... 8V

If not as indicated, there is a malfunction in either the
stop light switch or circuit.

3. INSPECT EACH UP-SHIFT POSITION
(a) Warm up the engine.
é ON Engine Coolant temperature: 800C (1760F)
(b) Turn the O/D switch to "ON”.
(c) Place the pattern select switch in "Normal” and the
% shift lever into the D position.

OFF (d) During a road test (above 10 km/h or 6 mph)check
that voltage at the TT terminal is as indicated below
AT4950 for each up—shift position.
If the voltage rises from 0 V to 7 V in the sequence
T, Terminal (V) Gear Position shown, the control system is okay.

o 1st The chart on the left shows the voltmeter reading and
2 2nd corresponding gears.
3 2nd Lock-up HINT: Determine the gear position by a light shock or
4 3rd change in engine rpm when shifting. The lock—up clutch
g g'/gmc'('ur" will turn ON only infrequently during normal 2nd and 3rd
7 0/D Lock-up gear operation. To trigger this action, press the accelera—

tor pedal to 50% or more of its stroke. At less than 50%,
the voltage may change in the sequence 2 V-4 V-6
V-7V.
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AUTOMATIC TRANSMISSION - Troubleshooting (Electronic Control System)
INSPECTION OF ELECTRONIC CONTROL
ECM COMPONENTS
- oo oo 1. INSPECT VOLTAGE OF ECM CONNECTOR
Voltmeter - N N (a) Remove the cowl side trim of passenger side.
W W (b) Turn on the ignition switch.
(c) Measure the voltage at each terminal.
FI2762
_F UL F LS b LS
E1 s1]s2|sL|sa THo1 THw vC SP1 P |ste oI [ear
La|N[2 L [sP2 T1|moz|  Jriocfvial  JE2 oo1|DG ooz]E21]  [+B1fB+
F12796
Terminal Measuring condition Voltage i V j
S, — E, - 10 — 14
S,. S, — E, — 0
s E Transfer shift position H2 or H4 0
+o Transfer shift position L4 10 — 14
P_E PWR pattern 10 — 14
k NORM pattern 0—-2
Brake pedal is depressed 10 — 14
STP — E,
Brake pedal is released 0
THW — E, (E,,) | Engine Coolant temp. 80C@C (176 ) 0.1 -1.0
Throttle valve fully closed 0
IDL — E; (Eyq)
Throttle valve open 10 — 14
Throttle valve fully closed 0.1 — 1.0
VTA — E,(E,,)
Throttle valve fully open 3—-5
VC (VCC) — E, (Eyy) - 4 — 6
oD, — E, - 5
O/D main switch turned ON 10 — 14
OD, — E,
O/D main switch turned OFF 0
Cruise control main switch Standing still Oor5
SP, — E, OFF - ,
Vehicle moving 2-3
Standing still Oor5
SP, — E,
Vehicle moving 2-3
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Terminal Measuring condition Voltage (V)
N position 10 — 14
N — E, —
Except N position 0—2
2 position 10 — 14
2 —E, —
Except 2 position 0—2
L . L position 10 — 14
o Except L position 0-2
L E Transfer shift position H2 or H4 10 — 14
4 ! Transfer shift position L4 0
OlL — E, - 10 — 14
THO,, THO, — E, .
Fluid t .2 & -
THO () uid temp. 20QC (68CF) 4 -5
B+ (+B4) — Ey — 10 — 14
BATT — E, - 10 — 14

2. INSPECT SOLENOID
(a) Disconnect the connector from ther ECM.
(b) Measure the resistance between S,, S2, SL, S4 and

IS4ISL|32|81|

ground.
Resistance: 11-15

(c) Apply battery positive voltage to each terminal. Check

[ |
[

HEEE

that an operation noise can be heard from the solenoid.

VAD-26-1

AT3088

No. 1, Nc. 2 and No. 4 Solenoid Valves 3. CHECK SOLENOID SEALS

If there is foreign material in the solenoid valve, there will
be no fluid control even with solenoid operation.

(a) Check No. 1, No.2 and No.4 solenoid valves.
Check that the solenoid valves do not leak when
low—pressure compressed air is applied.

When supply battery positive voltage to the
solenoids, check that the solenoid valves open.

AT3087

(b) Check the lock—up solenoid valve.
Applying 490 kPa (5 kgf/cm2, 71 psi) of com—
pressed air, check that the solenoid valve opens.
When supply battery positive voltage to the
solenoid, check that the solenoid valve does not
leak the air.
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VTA
IDL

Fl11499

If a malfunction is found during voltage inspection (step 1.),
inspect the components listed below.
4. INSPECT PARK/ NEUTRAL POSITION SWITCH

(See page AT-144)

5. INSPECT THROTTLE POSITION SENSOR

Using an ohmmeter, check the resistance between each

AT4823

i)
&0-':

$-6-2-D

5-4-1-B

terminal.
Throttle valve )
Terminal condition Resistance (k/ )
IDL—E2 Fully closed Less than 2.3
Open Infinity
VC-E2 _ - 3.9-9.0
Fully closed 0.47-6.1
VAR Fully open 3.1-12.1

6. INSPECT NO.2 VEHICLE SPEED SENSOR
(a) Jack up the rear wheel on one side.
(b) Connect an ohmmeter between the terminals.
(c) Spin the wheel and check that the meter needle de—
flects from O/ to «/ .
7. INSPECT NO.1 VEHICLE SPEED SENSOR
(See step 6. on page AT—131)
8. INSPECT PATTERN SELECT SWITCH
Using an ohmmeter, check the continuity of the terminals
for each switch position.
HINT: As there are diodes inside, be careful of the
tester probe polarity.

Terminal
4 6
Pattern
PWR O O
NORM

9. INSPECT O/D SWITCH
Using an ohmmeter, check the continuity of the terminals
for each switch position.

Terminal
1 3
SW position
ON
OFF O- —O

10. INSPECT ENGINE COOLANT TEMPERATURE SENSOR
(See page FI-201)
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AUTOMATIC TRANSMISSION - Troubleshooting (Electronic Control System)

AT1381

11. INSPECT TRANSFER POSITION SWITCH
Check that there is continuity between each terminal.

Terminal
1 2 3
Shift position
H4 O e
L4 o——0—F0
H2

AT1514

TEMPERATURE SENSOR

12. INSPECT TRANSMISSION AND TRANSFER FLUID

LA Measure the resistance between terminals.

Oil Temperature

Resistance (/ )

20°C ( 68°F) 5k — 20k
120°C (248°F) 540 — 690
150°C (302°F) 300 — 340
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Mechanical System Tests
STALL TEST

The object of this test is to check the overall performance of the transmission and engine by measuring the
stall speeds in the D and R positions.
NOTICE:
. Perform the test at normal operating fluid temperature (50-80CC or 122-176CF).
. Do not continuously run this test longer than 5 seconds.
. To ensure safety, conduct this test in a wide, clear, level area, which provides good traction.
. The stall test should always be carried out in pairs. One should observe the conditions of wheels or
wheel stoppers outside the vehicle while the other is performing the test.
MEASURE STALL SPEED
(a) Chock the front and rear wheels.
b) Connect a tachometer to the engine.
c) Fully apply the parking brake.
d) Keep your left foot pressed firmly on the brake pedal.
e) Shift the transfer lever to the H2 position.
f) Start the engine.
g) Shift into the D position. Step all the way down on the accelerator pedal with your right foot.
Quickly read the stall speed at this time.
NOTICE: Release the accelerator pedal and stop test if the rear wheels begin to rotate before the en—
gine speed reaches specified stall speed.
Stall speed: 2,850 f 150 RPM
(h) Perform the same test in R position.
EVALUATION
(a) If the stall speed is the same for both positions but lower than specified value:

Engine output may be insufficient

Stator one—way clutch is not operating properly
HINT: If more than 600 RPM below the specified value, the torque converter clutch could be faulty.
(b) If the stall speed in D position is higher than specified:

Line pressure too low

Forward clutch slipping

No.2 one—way clutch not operating properly

O/D one—way clutch not operating properly

Transfer direct clutch slipping
(c) If the stall speed in R position is higher than specified:

Line pressure too low

Direct clutch slipping

First and reverse brake slipping

O/D one—way clutch not operating properly

Transfer direct clutch slipping
(d) If the stall speed in both R and D positions are higher than specified:

Line pressure too low

Improper fluid level

O/D one—way clutch not operating properly
Transfer direct clutch slipping

A~ N N N~ A~
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STALL TEST

AT1314

TIME LAG TEST

When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before the
shock can be felt. This is used for checking the condition of the O/D direct clutch, forward clutch, direct
clutch and first and reverse brake.
NOTICE:
Perform the test at normal operating fluid temperature (50—-80@C or 122—-176¢F).
Be sure to allow one minute interval between tests.
Make three measurements and take the average value.
MEASURE TIME LAG
(a) Fully apply the parking brake.
(b) Shift the transfer shift lever to the H2 position.
(c) Start the engine and check the idle speed.
Idle speed: 850 RPM
(N position)
(d) Shift the shift lever from N to D position. Using a stop watch, measure the time it takes from
shifting the lever until the shock is felt.
Time lag: Less than 1.2 seconds
(e) In same manner, measure the time lag for N-R.
Time lag: Less than 1.5 seconds
EVALUATION
(a) If N-D time lag is longer than specified:
Line pressure too low
Forward clutch worn
O/D one—way clutch not operating properly
(b) If N-) R time lag is longer than specified:
Line pressure too low
Direct clutch worn
First and reverse brake worn
O/D one—way clutch not operating properly
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TIME LAG TEST
Shock Noise

A
A A
P

YV

“—\_s\-\_‘—\._-\____‘
=]

oloolioln | D

AT1315

HYDRAULIC TEST
PREPARATION

(a) Warm up the transmission fluid.
(b) Remove the transmission case test plug and connect the hydraulic pressure gauge.
SST 09992-00094 (Oil pressure gauge)
NOTICE:
Perform the test at normal operating fluid temperature (50—-80@C or 122—-176¢F).
The line pressure test should always be carried out in pairs. One should observe the conditions of
wheels or wheel stoppers outside the vehicle while the other is performing the test.
MEASURE LINE PRESSURE
(a) Fully apply the parking brake and check the four wheels.
(b) Start the engine and check idling RPM.
(c) Keep your left foot pressed firmly on the brake pedal and shift into D position.
(
(

d) Measure the line pressure when the engine is idling.

e) Press the accelerator pedal all the way down. Quickly read the highest line pressure when engine
speed reaches stall speed.

NOTICE: Release the accelerator pedal and stop test if the rear wheels begin to rotate before the

~— ~— — ~—

en—
gine speed reaches specified stall speed. kPa (kgf/cm2,psi)
f) In the same manner, perform the test in R position
D position R position
Idling Stall Idling Stall
427 — 481 1,118 — 1,363 510 — 608 1,373 — 1,716
(4.3 —4.9,61 —70)| (11.4 — 13.9, 162 — 198) | (5.2 — 6.2, 74 — 88) | (14.0 — 17.5, 199 — 249)

If the measured pressures are not up to specified values, recheck the throttle cable adjustment and
perform a retest.
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EVALUATION
(a) If the measured values at all positions are higher than specified:

Throttle cable out of adjustment
Throttle valve defective
Regulator valve defective
(b) If the measured values at all positions are lower than specified:
Throttle cable out of adjustment
Throttle valve defective
Regulator valve defective
Oil pump defective
O/D direct clutch defective
Transfer direct clutch defective (H2, H4)
Transfer front drive clutch defective (H4, L4)
Transfer low speed brake defective (L4)
(c) If pressure is low in the D position only:
D position circuit fluid leakage
Forward clutch defective
(d) If pressure is low in the R position only:
R position circuit fluid leakage
Direct clutch defective
First and reverse brake defective

HYDRAULIC TEST

[2~/

AT1316
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D Position

=

Full Open

rNOzZa T

AT2818

D I:)sition a@@
0-60
O-D

Slippage ?
Shock ?

FNOZA
1

AT3068

ROAD TEST

NOTICE: Perform the test at normal operating fluid tem—

perature (50-80CC or 122-176 CF).

HINT: The transmission shift points for the H2, H4 and

L4 transfer positions are different. Also, the O/D gear and

lock—up are cancelled when L4 is engaged.

1. D POSITION TEST IN NORM AND PWR PATTERN

POSITIONS

Shift into the D position and hold the accelerator pedal

constant at the full throttle valve opening position.

Check the following:

(a) 1-2, 2-3 and 3—0/D up-shifts should take place, and
shift points should conform to those shown in the
automatic shift schedule.

Conduct a test under both Normal and Power patterns.

HINT: There is no O/D up-shift or lock—up when the en—

gine coolant temp. is below 70QC (158CF).

EVALUATION
(1) If there is no 1-2 up—shift:

No. 2 solenoid is stuck

1-2 shift valve is stuck
(2) If there is no 2—-3 up—shift:

No. 1 solenoid is stuck

2-3 shift valve is stuck
(3) If there is no 3—i O/D up-shift:

3-4 shift valve is stuck
(4) If the shift point is defective:

Throttle valve, 1-2 shift valve, 2—3 shift valve, 3—4
shift valve etc., are defective
(5) If the lock—up is defective:

Lock—up solenoid is stuck
Lock—up relay valve is stuck

(b) In the same manner, check the shock and slip at the
1-) 2, 2-i 3, and 3—-0O/D up-shifts
EVALUATION
If the shock is excessive:

Line pressure—is too high
Accumulator is defective
Check ball is defective
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D Position

rnoza
1

AT3069

Abnormal Noise ?
Vibration ?

p:>@

AT3070

D Position
9 Full Opening

@
&)
T

@

AT6682

2 Position

AT2812

Full Open

2 Position

rNo0za v

AT2811

0-

Engine Braking ?

(c) Run at the D position lock—up or O/D gear and check
for abnormal noise and vibration.

HINT: The check for the cause of abnormal noise and
vibration must be made with extreme care as it could
also

be due to loss of balance in the propeller shaft, differ-
en—

tial, torque converter clutch, etc.

(d) While running in the D position, 2nd, 3rd and O/D
gears, check to see that the possi